MUWUHHNCTEPCTBO IIPOCBEIIEHNSA POCCUMCKOM ®EJEPAITUN
MuHuCcTepCcTBO 00pa30BaHUsA U MOJIOAEKHON MOTUTUKU CBepAI0BCKOM 00/1acTH

JlemapTamMeHT 00pa3oBaHus AJMUHUCTPanuu ropoaa ExaTepun0ypra

MAOQOY - COLI Ne 137

PACCMOTPEHO YTBEPXIEHO
[TepgarornueckuM COBETOM Hupektopom MAQOY - COLI Ne 137
MAOY - COLI Ne 137 C.A. [TankvHa
[Tpotokos Ne 1 [Tpuka3 Ne 201
oT «28» 08. 2026 1. oT «31» 08. 2026 T.
PABOYASA ITPOI'PAMMA

yuedHoro npegmera « XVIMUSI. ba3oBbiii ypoBeHb»

amst ooyuarormuxcst 10 - 11 kmaccoB

ExaTepuHOypr 2026



IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 10 XMMHHM Ha ypPOBHe cpejHero o0Iero oobpa3oBaHusi pa3paboTaHa
Ha ocHOBe degepanpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHWM B
Poccuiickoii ®efiepaun», TpeboBaHMM K pe3ynbTaTaM OCBoeHUs (efiepanbHON
obpa3oBare/ibHOM TIporpamMmbl  cpegHero obijero o6pasoBanus (POITI COO),
npeficTaB/eHHbIX B Pefiepa/ibHOM TOCYyZapCTBEHHOM 00pa3oBaTe/IbHOM CTaHJapTe
COO, c yuérom KoHnremnuyu mpernojaBaHus ydyeOHOro rmpeameTa «XHUMHS» B
obpa3oBaTesibHBIX OpraHu3saiusx Poccuiickoit @epepaliyiv, peamu3yroMX OCHOBHBIE
oOpa3oBaTe/ibHble TIPOTPaMMbl, W OCHOBHBIX TIOJIO)KeHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickor ®epepatmu Ha niepuog o 2025 rozpa» (PacnopsbkeHue
[TpaButenbcTBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY T10/1X0/I0B K pa3paboTKe MporpamMmbl 10 XUMUH, K OTpe/iesieH|i0 001ieit
cTpareruu o0yueHusi, BOCIMTAaHUS U Pa3BUTHUSI 00yYarOIUXCsi CpeicTBaMU yueOHOTo
npeamMeTa «XuMmus» aasg  10-11 kmaccoB Ha 6a30BOM  ypOBHe COCTaBHWJ/IH
KoHIlenTyanbHble mojiokeHuss PI'OC COO o B3auM000YyC/IOB/IEHHOCTH IieJiel,
cojiepkaHusi, pe3yabTaTOB 00yueHHss W TpeOoBaHUN K YPOBHIO IIOATOTOBKU
BBITTyCKHUKOB.

XuMuueckoe o0pa3oBaHHe, M0JydaeMoe BbITyCKHUKaMH 00111e00pa3oBaTeIbHOM
OpraHu3aliuu, sIBJ/sSeTCS HeOoTheM/IeMOW 4YacTbio MX 00pa3oBaHHOCTH. OHO C/IY>KUT
3aBepIIAlOIIMM S3TalioM peajv3aliid Ha COOTBETCTBYHOIlEM eMy 0a30BOM ypOBHe
K/TIOUEeBBIX LIEHHOCTel, MPUCYLUX LeJIOCTHON CHUCTeMe XMMHUeCKOro obpa3oBaHUSI.
OTHW  1[eHHOCTM KacalTCs T03HaHUSI 3aKOHOB  TPUPO/bI,  (OpMHUPOBaHUS
MUPOBO33peHUs U 0011[ell KyJIbTYPhI Ue/IOBeKa, a TaK)Ke IKOJIOTMueCKd 000CHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3[J0POBbI0 M TpUPOAHOM cpefe. Peanusyercs xumuueckoe
obpa3oBaHue 00ydJarOIMXCs Ha YpOBHe cpefHero obiiero obpa3oBaHHs Cpe/iCTBaMU
yueOHOTO TipegMeTa «XUMUs», CO/lep)KaHHe U TOCTPOeHHe KOTOPOTo orpefiesieHbl B
riporpaMme 1o XMMHUHU C YUYETOM Criel[u(UKN HayKu XUMUH, e€ 3HaueHUsi B TT03HAHUU
TIPUPO/IbI U B MaTepUasbHOU KM3HU OOIIecTBa, a TakkKe C YUETOM OOIMX Ijeneid U
TIPUHLIUIIOB, XapaKTepU3yHIIUX COBpeMeHHOe COCTOSIHHEe CUCTeMbI CpefiHero o0iiero
obpa3oBanus B Poccuiickoii @enepariyu.

XUMUsI Kak 37eMeHT CUCTeMbl eCTeCTBeHHBIX HayK HWrpaeT o0cobyi posib B
COBpEMEHHOW LIMBU/IM3allMH, B CO3/laHMK HOBOW 0a3bl MaTepua/ibHOM Ky/lbTypbl. OHa
BHOCHT CBOM BK/aj, B (opMHpOBaHHe palliOHA/bHOTO HAy4YHOTO MBbIIIEHUS, B
Co3/aHue 1[eJIOCTHOTO TIpe/iCTaB/AeHUsT 00 OKpysKarolleM MHUpe KakK O eJUHCTBe
TpUpPOJbI U UesioBeKa, KoTopoe GOpPMUpPYeTCS B XUMHM Ha OCHOBe TTOHWMAaHUS
BeI|eCTBEHHOI'0 COCTaBa OKpY)KaloIllero MHpa, OCO3HaHHs B3aUMOCBSI3U MEXAY
CTPOEHHEM BeIlleCTB, UX CBOMCTBAMH U BO3MOKHBIMU 006/1aCTSIMM TTPUMEHEeHMS.

TecHO B3aMMOJEMCTBYS C [ADYTMMU €eCTeCTBeHHbIMA HayKaMW, XUMHsSI CTaja
HEOTheM/IEMON YacTbi0 MUPOBOU KY/IbTYPhl, HEOOXOAUMBIM yC/IOBHEM YCIIEIITHOTO



TPya W JXU3HU KaKZoro usneHa ooOiujectBa. CoBpeMeHHass XWMHsI KaK Hayka
co3ujiaTeslbHasi, KaK HayKa BBICOKMX TeXHOJIOTMH HaripaB/ieHa Ha pellieHue
r7I006a/bHBIX  Mpo6sieM  yCTOWUYMBOTO  pa3BUTHS  4YejlOBeueCTBa —  ChIPhEBOM,
9HepreTUUeCKOM, MUIIIeBOM, IKOIOTUUeCKOl 6e301acCHOCTH U OXPAHbI 3ZI0POBbSI.

B cootBercTBUM C OOIUMH 1[e/IIMHM W TIPUHIMWIIAMU CpeJHero 00Iiero
obpa3oBaHus cozepkaHue TpeaMmera «Xumus» (10-11 kmacchl, 6a30BBIM ypOBeHb
W3y4yeHUs])) OPHUEHTUPOBAHO TIPEUMYIECTBEHHO Ha OOIeKYyJbTYPHYIO TOATOTOBKY
obyyarorumxcsi, Heo0X0JUMYI0 UM JJIsi BEIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB,
YCTIeLTHOTO BK/IHOUEHUs B )KM3Hb COLIMYyMa, MPO/J0/KeHUs: 00pa30BaHUs B Pa3/IMUHBIX
o0/1acTsx, He CBSI3aHHBIX HEIOCPeJCTBEHHO C XUMUEH.

CocTap/sAlOMMMA  MIpeAMeTa «XHWMHs»  SBASIOTCS  0a30Bble  Kypchl —
«Opranunueckasi xumus» ¥ «OOmias ¥ HeopraHhyeckas XWMHSI», OCHOBHBIM
KOMIIOHEHTOM CO/IepyKaHUsi KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKu: CHUCTeMa
3HAHUW TI0 HEOPTaHWYeCKOW XUMHUM (C BK/IIOUEHHEM 3HaHUW W3 0OIer XuUMHuHM) U
opraHuyeckoit xumuu. PoOpMHUpOBaHUe [JAAHHOW CHUCTEMbI 3HAHWM TIpU H3yueHUHU
nipegmeta obecrieuriBaeT BO3MOYKHOCTh PAaCCMOTPEHHsI BCeIr0 MHOT000pa3susi BellecTB
Ha OCHOBe OOIIMX TIOHATHM, 3aKOHOB U TeOpHi XUMUMU.

CTpykTypa cojep)kaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuyeckass XuMus» C(OpMUpOBaHa B MpOrpaMMe [0 XWUMHUM Ha OCHOBe
CUCTeMHOT'0 MOAX0/a K U3yueHuto yuebHOTo MaTtepuasa v 00yC/ioBleHa UCTOPUUeCKH
000CHOBaHHBIM pa3BUTHEM 3HaHUI Ha Orpe/ie/IEHHBIX TeOpeTUueCKUx ypoBHsX. Tak,
B KypCe OPraHMYeCKOW XMMHH BeleCTBa paCCMaTPUBAIOTCSI HAa YPOBHE K1aCCUYeCKOU
TEOpPUU CTPOEHUSI OpraHMUeCKUX COeJIMHEeHWH, a TakKKe Ha YPOBHe CTepeoXUMHUeCKUX
W 3/IeKTPOHHBIX TIpeCTaB/IeHU O CcTpoeHUU BeljecTB. CBesieHUs 00 M3y4yaeMbIX B
Kypce BellecTBax [JawTCi B Pa3BUTUM — OT YIJIEBOJOPOJOB [0 CJIOXKHBIX
OuonorMuecKd aKTHUBHBIX COeMHeHWW. B Kypce opraHnyeckod XWMHW ITOTy4YarOT
pa3BuThe chOpMHUpOBaHHbBIE Ha ypOBHe OCHOBHOro o0iero obpa3oBaHus
repBOHaya/ibHble TIPE/ICTAaB/IeHUs] O XUMHYECKOW CBsI3M, K/IaCCU(UKALIMOHHBIX
TpU3HaKax BellleCTB, 3aBUCMMOCTH CBOMCTB BeleCTB OT UX CTPOeHHs, 0 XUMUUeCKOU
peakiyu.

[Toq HOBBIM yIJIOM 3peHUs B TmpeameTe «XuMHs» 0a30BOro ypoBHS
pacCMaTpuBaeTCsl M3yueHHbIM Ha ypOBHE OCHOBHOrO o6imiero obpa3oBaHus
TeopeTUUeCKU MaTtepuan U (GakToJOorhYecKre CBeJleHHsI O BellleCTBaX U XUMUUeCKOU
peakiu. Tak, B uyacTHOCTH, B Kypce «QOOilas ¥ HeopraHuueckas XUMUSI»
oOyuarolMCcsi peioCTaB/sIeTCs] BO3MOXXHOCTb OCO3HAaTh 3HaueHWe TMepuoiruecKoro
3aKOHa C OOII[eTeopeTHUeCKUX U MEeTO/[0JIOTHUEeCKUX TIO3UL[UH, TIy0)Ke TIOHSTh
UCTOpUUECKOe U3MeHeHHWe (YHKLUMN 3TOro 3akoHa — OT obo6maroieit o
0OBSICHSIOLL[e} U TTPOTHO3UPYIOIIeH.



EnvHast cucTema 3HaHMM O Ba)KHEMIIMX BeIleCTBaX, UX COCTaBe, CTPOEHUU,
CBOMCTBax W TPUMEHEHHH, a TaKXe 0 XHMMUUeCKUX peaklUsiX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TIPOTeKaHus JOroJiHsAeTcs B Kypcax 10 u 11 K/accoB sneMeHTaMu
cofiep>KaHusi, UMEIOLLIMMU KYJIbTYPOJIOTUUeCKUM Y TIPUKJIaZJHOW XapaKTep. DTU 3HaHUS
CTIoCcOOCTBYIOT TIOHUMAHUIO B3aUMOCBSI3U XUMHUU C IPYTMMH HayKaMH, PACKPLIBAIOT eé
poJib B TI03HABaTe/JIbHOM M TIPAaKTUUECKOM [esATebHOCTH 4Ye/ioBeKa, CIOCOOCTBYIOT
BOCTIMTAaHUIO yBa)KeHUs K MPOLIeCCy TBOpUecTBa B 00/1aCTU TEOPUM M TPAKTHUUECKUX
TIPUIOXKEHUN XWUMHH, TIOMOTAlOT BBIMTYCKHUKY OPHEHTHUPOBAThCSI B OOIIIECTBEHHO U
JTMYHOCTHO 3HAUMMBIX MpobjiemMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKA OCMBIC/TUBATh
vHopMal[Mi0 U TpPUMeHATb e€ /i TIOTMOJIHeHWsI  3HaHUM,  pellleHus
VHTE/JIEKTYa/IbHbIX Y 5KCIEPUMEHTA/IbHbIX MCCAe[oBaTebCKUX 3ajady. B 1jemom
cofepkaHue  ydyeOHoro ripegMeTa  «XUMHS»  [JaHHOTO YPOBHSI
W3y4yeHUss OPUEHTHPOBAHO Ha (OpMHpPOBaHMWE y OOydarolUXCcsi MHUPOBO33peHUYECKOU
OCHOBBI /151 TOHUMaHUsi  GunocoPCKUX ujeld, TakKUX  KaK:MaTepuaabHOe
eIMHCTBO HEOPraHWYeCKOro WM OpraHWuecKoro Mupa, 0OyC/IOBIeHHOCTh CBOMCTB
Bell[eCTB MX COCTaBOM W CTPOEHUEeM, T03HaBaeMOCTh MPUPOJAHBIX SIBIEHUN MYTEM
3KCIIepUMEHTA U pellleHus TMPOTUBOPeUrid  MeXJy  HOBBIMH dakramu U

TeOPeTUYECKUMM  TIPeANoChbUIKAMH, OCO3HaHHWe pOMU  XUMHM B
peleHnr  SKOJOTHYecKWx  TpobsemM, a Takke  mpobseMm  cOepe)keHUs
SHEpPreTU4YeCKUX peCcypCOB, ChIpbsl, CO3/jaHUSI HOBBIX TEXHOJOTUU U MaTepHUasoB.

B miaHe peliieHust 3a[jau BOCIIUTAHUSI, Pa3BUTHS U COLIMATM3aLMK 00yYaroIuxcs
TIPUHSTbIE TIPOTPaMMOM IO XUMHH TIOAXOAbl K ONpe/e/IeHHuI0 COZiep)KaHus MU
TIOCTPOEeHUs TIpeZiMeTa Mpe/lycMaTpUBaloT (hOPMUPOBaHWE YHHBEpPCAIbHBIX y4eOHbIX
JNEeNCTBUM, WMelIUX 0a30Boe 3HAueHWe /I Pa3/MUHBIX BUJIOB JIeSITeTbHOCTH:
peliieHus1 po6ieM, MOMCKA, aHau3a ¥ 00paboTKU MHGOpPMAaIUK, HeOOXOANMBIX IS
NpUoOpeTeHusi  OMbITa IMPAaKTUUECKOM W HCC/Ie[OBaTe/IbCKOW  JesiTe/IbHOCTH,
3aHUMaKOIIe Ba)KHOe MeCTO B MO3HAHWU XMMUM.

B T1pakTHKe TIpero/laBaHUsi XMMWM KaK Ha YPOBHE OCHOBHOTO OOIIero
obOpa3oBaHMs, TaK W Ha YpOBHe cpefHero o6irero obpa3oBaHMs, MpH ONpe/eeHUN
COZlep)KaTe/IbHOM — XapaKTepUCTUKW 1e/led UW3yuyeHWs TipeJMeTa HarpaB/ieHUeM
MEepPBOCTENEHHOM 3HAUMMOCTU TPaJULMOHHO NPU3HAETCST (hOPMHUPOBaHHWE OCHOB
XUMHUUECKONH HayKd Kak 00/1acTM COBPEMEHHOTO €eCTeCTBO3HAHHS, TPaKTHUeCKOu
JleATeJIbHOCTU 4YeJIOBeKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MUPOBOW KYJbTYpbl. C
MEeTO/IMUeCKOM TOYKU 3peHHsI TaKOW II0JXO0J, K OIlpeJe/ieHUI0 1ie/led H3yueHUs
ripefiMeTa SIB/ISIeTCS BIIOJTHE OTpaBJaHHBIM.

CorsiacHO [aHHOM TOYKe 3peHHvs IJIaBHbIMU L[e/sIMA M3y4yeHUsl MpegMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 K1) SAB/ISAIOTCS:

e (opMHpOBaHUE CUCTEMbI XUMUUYECKUX 3HAHUM KaK Ba)KHEUIIIeW COCTaBJISIOIIEN
€CTeCTBEHHO-HAyUHOW KapTHMHBI MHpa, B OCHOBE KOTODOW JieXKaT KI/IKOUeBbIe



ITOHATHA, CIJYH,ZLHMEHTaJIbeIe 3dKOHbI 1 TeOPpHUH XWMKH, OCBOEHHKE A3bIKd HAYKH,

yCBO€eHHe 1 TIOHUMaHe CYIITHOCTH JNOCTYTTHBIX 00006111eHMI
MHUPOBO033PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHe C WCTOPHeM WX pa3BUTHUS U
CTaHOBJIEHUS;

e (¢dopMmupoBaHMe U pa3BUTHe TIPe/ICTABAEHUM O HAy4YHBIX MeTOo/ax
MO3HAaHUSI BeIeCTB U  XMMHYECKUX  peakluid, HeoOXOAWMBbIX /ISt
npuoOpeTeHUs1 yMeHUW OPUEHTUPOBAThCS B MHUPEe BeIeCTB M XUMHUeCKUX
SBJIGHUM, WMEIOIIUX MeCTO B TIPUpPOJEe, B MNPAKTUYECKOM M TIOBCEJHEBHOU
YKU3HU;

e Dpa3BUTHE YMEHHU U CIOCOOOB [lesTeNTbHOCTH, CBSI3aHHBIX C HaO/MogeHreM U
O0BSICHEHMEM  XHMHYEeCKOro  JKCTIepuMeHTa,  COO/IoZieHWeM  MpaBuUII
6e3oracHOro 0OpalljeHus C BelljeCTBaMHU.

Hapsimy c 3téM, cojep)kaTefbHasi XapaKTepPUCTHUKA Iiejiell W 3a/jau M3yueHust
rpeiMeTa B IIpOrpaMMe 10 XMMHW YTOUHEHA W CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBBIMUA TIPHOPWUTETAMH B CHCTeMe cpefHero o6iero obpa3oBanusi. CeroiHs B
TIpero/iaBaHuM XUMUU B OO/bINIeN CTereHW OTAAETCS TpeAriouTeHre TPaKTHIeCcKou
KOMITOHEeHTe cofiep>kKaHusi 00yueHusi, OpHeHTUPOBAaHHOW Ha MOATOTOBKY BBITYyCKHUKA
ob1ijeobpa3oBare/ibHON  OpraHW3aliM, B/aJelomiero He HaOOpOM 3HaHMM, a
(GYHKI[MOHA/ILHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAaMM U YMEHHUSIMH aKTHBHOTO
T0JTyYeHHsi 3HaHUM U TIPUMeHeHUs UX B peaibHOM XKU3HU A1Jis1 PellleHus TTPaKTUUeCKUX
3ajau.

B CBSI3U C 3TUM MpU U3YUYEHHUH TpeaMeTa «XWMHUs» JJOMHHHUPYIOIlee 3HaueHHe
nprobpeTaroT Takue 1ieJid U 3ajauu, Kak:

ajianraiysi o0yJaromuxcs K YC/IOBUSM [JWHAMHAYHO pa3BUBAIOIIErocss MHpa,
dhopMHpOBaHUe UHTE/UIEKTYalbHO Pa3BUTOMN JTUYHOCTH, TOTOBOM K caM000pa30BaHHIo,
COTPY/JTHUYECTBY, CAMOCTOSATE/TbHOMY TIPUHSTHIO I'PAMOTHBIX pellleHHi B KOHKPeTHBIX
JKU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C BeIlleCTBaMHU U MX TIPUMeHeHHeM;

dbopMrpoBaHre y  0OOydvaromMxcs  K/IIOUEBBIX  HABBIKOB  (K/IFOUEBBIX
KOMITeTeHIWI), HWMEIOIMX yHUBepPCa/JbHOe 3HaueHWe i pa3JudHbIX BHU/I0B
JleITeJTbHOCTH: pellleHuss Tpo0OsieM, TOMCKa, aHamm3a W 00paboTku HHbOpMaIuH,
HeoOX0UMBIX [/ IpUOOpeTeHUsl OMbITa JesATelbHOCTHA, KOTOpasi 3aHMMaeT Ba)KHOe
MEeCTO B TO3HAaHUM XUMHUHU, a TakKkKe JJig OLeHKH C TI03ULMKA SKOJI0ruuecKoin
0e301aCHOCTA XapaKTepa BMSHHS BeI|eCTB U XUMHUUECKUX MPOIeCCOB Ha OpPraHU3M
yesioBeKa U TIPUPOZHYIO CPeay;

pa3BUTHE T[I03HABATe/JbHLIX WHTEPECOB, HWHTE/VIEKTya/IbHBIX W TBOPYECKHX
criocoOHOCTelM 00yuaromMxcsi: CroCOOHOCTH CaMOCTOSITe/ILHO TpPUOOpeTaTh HOBBIE
3HAHUSI 110 XUMHH B COOTBETCTBUM C >KU3HEHHBIMM TIOTPEOHOCTSIMH, HCTIO/b30BaTh
coBpeMeHHble WH(OPMAI[MOHHbIE TEXHOJOTMM i TIOWCKAa W aHanu3a ydyeOHOM U
HayUYHO-TIOMY/ISPHOM WHGOPMAI[UH XUMAYECKOTO COZiepKaHMs;



dbopMrpoBaHUe W pa3BUTHE y 0OYYArOIUXCS aCCOIMATUBHOTO M JIOTMUECKOTO
MBIIIIeHNs], Hab/roZaTeTbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOeHHO
HeoOXOMMbI, B UaCTHOCTH, TIPU TUIAHUPOBAHUMW U TIPOBEIEHHH XUMHUECKOTO
9KCTIePUMEHTAa;

BOCTIMTaHWe y  oOyuarommxcsa  yOeXXAEHHOCTM B T'yMaHUCTAYECKOU
HalpaB/JIeHHOCTU XWUMWUW, €€ Ba)KHOW pOJMM B pelleHWH TI100a/lbHbIX TIpobsieM
palMOHabHOTO TIPHUPO/IOTIONb30BaHUs, TIOTIOJTHEHUS] JHEepreTUUeCcKUX pecypcoB U
COXpaHeHHUsi TPUPOAHOTO paBHOBECHS, OCO3HaHHS Heob6X0AUMOCTH OepeXXHOro
OTHOILIEHHsI K TIpUpPOJie U CBOEMY 3/I0pPOBbIO, a Take TMpHUoOpeTeHUs] OMbiTa
WCTIO/Ib30BAaHUsI TIOJIyU€HHBIX 3HAHWUW U1 TIPUHATHAS TPaMOTHBIX peIleHud B
CUTYALUsX, CBSI3aHHBIX C XUMHUUECKUMHU SIBJIEHUSIMHU.

B yuebHOM Ti/1aHe cpefHero o01iero oOpa3oBaHUs TIpeMeT « XHUMHsT» 0a30BOTO
YPOBHSI BXOJJUT B COCTaB npegMeTHOM 06/1acTu «EcTecTBeHHO-HayuyHbIe TIpe/IMeThI».

OObi11jee YKMC/I0 YaCOB, OTBeAEHHBIX /I W3yUeHUs XMMHHU, Ha 6a30BOM ypOBHe
cpenHero obiiero obpasoBanus, coctasisieT 68 uacoB: B 10 kmacce — 34 vaca (1 yac B
Heglem0), B 11 kimacce — 34 yaca (1 yac B Hefjento).



COJEPXAHUNE OBYUEHUSA
10 KJ/IACC
OPTTAHNYECKASA XMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHHU

[IpenmeT opraHMYecKOM XUMHU: €€ BO3HUKHOBEHHWe, pa3BUTHE U 3HauyeHue B
MOJIydYeHUM HOBBIX BellleCTB W MaTepuasioB. Teopusi CTpOeHUsI OpraHUYecKux
coenquHeHud A. M. ByTiiepoBa, eé oCHOBHbIe MoJio>KeHUsi. CTPYKTypHbie (hOpMYJIb
OpraHuMYecKuXx BelllecTB. ['omosiorusi, u3oMepusi. XumMuueckasi CBsisb B OpraHUueCcKux
COeIMHEeHUSIX — OJJUHAPHbIe U KPAaTHbIE CBSI3U.

[IpencraBneHre 0 KaacCU(PUKALMM OpraHWueckKux BelecTB. HomeHKnatypa
OpraHuMYecKux CcoeAMHeHWH (cucTeMaTUdeckKasl) W  TpUBUA/JbHble Ha3BaHUS
BaKHEUIIMX MpeJCTaBUTe el KJ1aCCOB OpraHMYeCcKrX BelleCTB.

OKCIepUMeHTa/lbHble MeTOAbl H3yUeHWs] Bel[eCTB W UX [peBpallleHUi:
03HaKOMJIeHHe ¢ oOpa3ilaMyu OpraHUuYeCKUX BeIlecTB W MaTeprasiaMU Ha UX OCHOBE,
MO/IeTMpOBaHNe MOJIEKY/l OpraHWYecKuX BeIlecTB, HabO/OJeHWe U OIUcaHUe
J€eMOHCTPALIMOHHBIX OMBITOB [0 TIpeBpallleHUuI0 OpraHWYecKWX BeleCcTB TIpu
HarpeBaHuU (T/1aB/ieHWe, 00yT/IMBaHKe U TOpeHue).

Yraesoaopoasl

AJKaHbl: COCTaB M CTpO€HHe, TOMOJIOTMYeCKHMd psifi. MeTaH W 3TaH —
MPOCTeMIIe TpeJCTaBUTe/Nd anKaHOB: (DU3MYecKre W XHMUUeCKHe CBOKCTBA
(peakuuu 3aMellleHWssT W TOpeHMs), HaxXOXJeHWe B TIpUPOJe, TMOJiyuyeHhe W
TIpUMEeHeHue.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYECKHUH psifi. DTWJEH U TPONWIeH —
MPOCTeMIIe TIpeJCTaBUTe/Nd ajKeHOB: (pU3MYeckre MW XWMUUeCKHe CBOWCTBA
(peakuMu  TUAPUPOBAHUWS, TaJOTeHUPOBAHUS, THJpaTalydd, OKUCJIEeHUsT U
Mo/IMMepHU3alium), oyueHre U mpuMeHeHue.

Ankaguvenbl: OyrtaguveH-1,3 u MertunbyTaaueH-1,3: cTpoeHue, Ba)KHEUIIIHe
XMMHUUeCKre CBOWCTBa (peakuusi mosvMmepusanum). [losyyeHue CHHTETHYECKOrO
KayuyyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHUsI, FTOMOJIOTUUeCKUM psifi. ALleTuieH —
MpPOCTeMIIMK  TIpe/iCTaBUTe/Ib ~ aJIKWHOB: COCTaB, CTpOeHWe, (u3nueckde U
XMMUUeCKre CBOMCTBA (peakl[uyd TH/PUPOBaHUs], TajioreHUpOBaHUs, THjipaTalliy,
TOpeHuUst), MoJiyueHre U NMpUMeHeHue.

Apensl. beHson: cocraB, cTpoeHMe, (U3UUeCKMe W XUMHYECKHe CBOWCTBA
(peakuuu rajsoreHUPOBaHWs U HUTPOBaHWSA), TOy4yeHUe W TpuMeHeHue. Tosyon:
cocmas, cmpoeHue, ¢pusuyeckue u Xxumuueckue ceolicmea (peakyuu 2an02eHUpO8aHUs



U HUMPOBAHUs), No/y4yeHue U npumeHeHue. TOKCMYHOCTb apeHOB. ['eHeTHuecKas
CBsI3b MEXY yTJIeBOJOPOAAMH, MPUHAJJIEKALMMHU K pPa3/IMUHbIM KlaccaMm.

[IpupogHble WCTOYHUKM YTrA€BOAOPOJOB. [IpupojHbBIM Tra3 W MOMNyTHbIE
HedTsHble ra3bl. HedThb u eé mnpoucxoxieHue. Criocobbl mepepaboTku HedTH:
TeperoHka, KpPeKWHr (TepMUUYeCKUW, KaTaJIUTUUecKu), nupoaus. [IpofyKThi
repepaboOTKi HeTH, X MPUMEHEHHe B TPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJIb ¥ TIPOAYKTHI €ro repepaboTKy.

OKCIepuMeHTa/lbHble MeTOAbl H3yUeHWs] Bel[eCTB W UX [peBpallleHUi:
03HaKOMJIeHHe ¢ 0bpa3sijaMu TJlacTMacC, KayuyKoB U pPe3uHbI, KO/eKiuu «HedTb» 1
«YT0/ib», MOJe/MpOBaHMe MOJIeKy/ YIJeBOJOPOJOB U TajoreHONpPOM3BO/IHbIX,
TIpOBe/ieHNe MMPaKTUUeCKo paboThl: Mo/ydeHre ITUIeHa U U3yueHne ero CBOMCTB.

PacuétHele 3agaun.

BbluncrieHusi 10 ypaBHEHMIO XUMHUUYECKOW peakiud (Macchl, 00BEMa,
KOJIMUeCTBa MCXO/IHOTO BeleCcTBa WIM MPOAYKTAa peakl[ud IO W3BECTHBIM Macce,
00BEMY, KOMMUECTBY OFHOTO M3 MCXO/HBIX BEIleCTB WU MPOYKTOB peaKivu).

Kucnopopcoaepixaiye opraHuvyeckue coeJUHeHUs!

[IpegenbHble OJHOATOMHBIE COUPTBL. MeTaHOT UM 3TaHOJ: CTPOEHWUe,
du3Mueckue U XUMHUECKHMe CBOMCTBA (peaklMM C aKTUBHbBIMUA MeTajljlaMH,
rajioreHOBOJIOpPOJiaMU, TOpeHUWe), TIpuMeHeHWe. BoJopo/Hble CBSI3U  MeXIy
MOJIEKy/laMU CIIUPTOB. [leliCTBHe MeTaHOJ/Ia ¥ 3TaHOJ/la Ha OPraHU3M ue/ioBeKa.

MHoroaTomMHble CIUPTHI. DTUIEHIJIMKO/b U TJIMLEPUH: CTpPOeHue, (Gr3nuecKue
M XUMUYECKHe CBOMCTBA (B3aMMOZIEMCTBUE CO IIIeJIOUHBIMKU  MeTajljlaMH,
KaueCcTBeHHAsl peaklusi Ha MHOroaTOMHbIe CIHUPTHI). /[lelicTBUe Ha OpraHuW3M
yesoBeka. [IpriMeHeHre rulepyUHA U STUJIEHTJTUKOJIS.

@deHOM: CTpOEHWE MOJEKYJ/bl, (U3MYecKue MW XUMUUeCKHWe CBOMCTBA.
TokcnuHOCTh (peHoMa. [IpumeHenue peHona.

Anbaerusibl U kemoHbl. PopMasb/ierusi, aleTanabAeri/i; CTpoeHre, pusnueckue
Y XWMUUeCKue CBOWCTBa (peaklMd OKHCIeHUSI U BOCCTAHOB/IEHUS, KaueCTBEHHbIE
peakiyu), moJiyueHue U NpruMeHeHue.

OZHOOCHOBHbBIe TIpefie/ibHble KapOOHOBBIE KUCIOTHL. MypaBbHHasi U YKCyCHas
KHUCJIOTBI: CTpOoeHue, (Gu3nuecKre W XWUMHUeCKHe CBONCTBA (CBOMCTBa, OOIIHe s
KJlacca KMCJIOT, peakiusi 3TepudrKalLum), noayueHre U npumeHenve. CteapyHoBas U
0JIeMHOBasi KUCJIOThl KaK TPeJCTaBUTe/NM BBICILINX KapOOHOBBIX KHCIOT. Mbljia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJ/IOT, UX MOFOII[ee TelCTBHe.

CnoykHble 3GUpPbl KaK MPOU3BOHbIE KADOOHOBLIX KUC/IOT. ['MAPOIN3 CJI0XKHBIX
3¢upoB. Kupel. 'maponu3 >xupoB. [IpuMeHeHue >XuUpoB. buosoruueckas poJib
JKUDOB.

YrneBoapl: cocTaB, KaacCU(UKALUS YreBOJOB (MOHO-, M- U MOJIMCaXapy/ibl).
['foKo3a — TMpOCTeWINMM MOHOCaXapHuz: OCOOEHHOCTH CTPOEHUs MOJIEKYIbI,




dbusrueckue U XUMUUeCcKHe CBoHcCTBa (B3auMo/eiicTBue c rugpokcugom mezau(Il),
OKHCJIeHHe aMMHauHbIM pacTBOpOM okcuja cepebpa(l), BocctaHoBeHHe, OpoykeHMe
TJIIOKO3bl), HaxXOXK[AeHWe B TIpUpOZie, TIpUMeHeHHe, OuosioTUUeCKass pOJib.
dotocuHTe3. DpyKTO3a Kak U30Mep IJIHOKO3bL.

Kpaxman u nenntono3a Kak npupojHble MojvuMepbl. CTpoeHHWe Kpaxmajia U
Le/to03bl.  dusrueckme YW XUMHAUYECKMe CBOMCTBA KpaxMmasna (TUAPOJH3,
KaueCTBeHHAsi peakLysi C HOZ0M).

OKCrepyMeHTa/lbHble MeTO/bl M3y4YeHWsl BeIeCTB W MX MpeBpalleHuu:
npoBeJieHUe, HabO/lO/leHne W OMuCaHHe [1eMOHCTPAl[MOHHBIX OIbITOB: TOpeHHe
CMMPTOB, KadyeCTBeHHble peaklMUd OJIHOAaTOMHBIX CIUPTOB (OKUC/eHWe 3TaHOoJia
okcugoM Meau(Il)), MHOroaTOMHBIX COMPTOB (B3aUMOJEMCTBHE T/IMI[EPUHA C
rugpokcugom meau(Il)), anbaerusoB (OKUC/IeHHWe aMMHAuHbIM PaCTBOPOM OKCH/IA
cepebpa(l) u ruapokcumom wemu(Il), B3anMopelcTBHE Kpaxmaja C HOJOM),
TIpOBe/ieHNe NMPaKTHUeCKOW paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KHC/IOTHI.

PacuétHele 3amaun.

BbrunciieHusi 10 ypaBHEHHWIO XWMWYECKOW peakiuu (maccbl, 00BEMa,
KOJIMYeCTBa MCXOJHOTO BelecTBa W/M MPOAYKTA peaklUu MO W3BeCTHbIM Macce,
00BEMY, KOJTMUECTBY O/IHOTO M3 UCXOAHBIX BEII|eCTB WU MPOAYKTOB PeaKIMH).

A3o0TCopeprKalle OpraHuyeckKue CoeIMHeHMs.

AMUWHOKUC/IOTHI KaK aM(oTepHble OpraHUueckrde coefuHeHUs. Pu3nUecKue U
XMMUUECKHe CBOMCTBA AaMHUHOKMC/IOT (Ha mnpuMmepe TrMuHa). buosoruueckoe
3HaYeHue aMUHOKUC/IOT. [lenTupbl.

benky Kak mNpUpoJHBIE BLICOKOMOJIEKYJISIpHble coeAuHeHUs. [lepBuuHas,
BTOpDUYHAasi W TpPeTUYHas CTPyKTypa OenkoB. XuMuueckue CBOWCTBAa OesKOB:
T'W/IPOJTU3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha OesTKu.

OKCrepyMeHTa/llbHble MeTOZbl M3y4YeHUs BellecTB M HUX [peBpalleHUi:
HabJ/iro/leHre Y OMMcaHWe JIeMOHCTPALMOHHBIX OIbITOB: JeHaTypalus OenkoB Tpu
HarpeBaHWH, 1IBETHbIE peaKiuK 0eTKOB.

BbicOKOMOJIeKY/ISIpHbIE COeAUHEHUS

OCHOBHBIE TIOHSITUSI XUMHU BBICOKOMOJIEKYJISIPHBIX COeJWHEHUM: MOHOMep,
Mo/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepHU3aluu, CpeAHsid MOJIeKyJsipHast
Macca. OCHOBHbIE MeTOAbI CHUHTE€3a BBICOKOMOJIEKY/SIPDHBIX COEAUHEHUW —
To/IMMepur3aLvs U MOJUKOHAeHCaLs.

OKCIepuMeHTa/lbHble MeTOJbl HW3yYeHMsl BelleCTB W HUX M[peBpalleHuM:
o3HaKOMmJieHHe C obpasiljaMyd MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yyKOB.

MexnpeaMeTHble CBA3U.

Peanu3zaiiys MeXXripeIMeTHBIX CBsi3eil PYU U3yUueHWH OpraHnueckoi xumuu B 10
KJlacCe OCYIIeCTBJISIETCSI Uepe3 MCIO/b30BaHWe KakK OOIIUX ecTeCTBeHHO-HayUYHBIX



TOHSTUHN, TaK W TIOHATUM, SIB/SFOLIUXCS CACTEMHBIMHU [IJI1 OT/e/bHbIX TpeJMeTOB
eCTeCTBEHHO-HayUHOT 0 1[MKJIa.

OO01ie ecTeCTBeHHO-HayuHble TIOHSTUS: sIB/IeHHWe, HayuHbIM (DakT, TUIIOTe3a,
3aKOH, Teopus, aHa/lW3, CHHTe3, KjaccuduKalus, MepuoAUUHOCTb, Habso/eHue,
r3MepeHue, IKCIIepUMeHT, MO/ie/IMpOBaHue.

dusuKa: Mmarepusi, SHeprusi, Macca, aTOM, SJeKTPOH, MOJIeKy/a,
SHepreTUUeCKUi YPOBeHb, BeIlleCTBO, Tesio, 00bEM, arperaTHOe COCTOSTHUE Bell|eCTBa,
bur3uueckre BeTMUUHbBI U eZJUHULIbI UX U3MepEeHUs.

Buosorusi: kjeTka, opraHusM, Ouocdepa, oOMeH BellleCTB B OpraHH3Me,
doTtocuHTe3, OMOMOTrMYECKH aKTHBHbie BelllecTBa (OenKd, yTI/IeBOAbI, >KUPHI,
dhepMeHThI).

leorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, T0J/Ie3HbIe HWCKOTaeMble, TOILIUBO,
pecypchl.

TexHosOTYS: TIHIIEBbIe TIPOAYKThI, OCHOBBI PallOHA/LHOTO MUTAHUsI, MOIOII[e
CpeJCcTBa, JieKapCTBeHHble U KOCMeTHUeCKWe TiperapaThl, MaTepuanbl U3
HCKYCCTBEHHBIX M CUHTETUUECKHX BOJIOKOH.

11 KJTACC
OBIIIAA N HEOPTAHNYECKASA XNMUA

Teopernueckue 0CHOBbBI XMMHUU

XUMUUeCKHM 3/1eMeHT. AToM. SIpo aToMa, M30TOIbI. DJIeKTPOHHAss 000/10UKa.
OHepreTuueckKre ypOBHH, TMOJAYPOBHU. ATOMHble opburtanu, s-, p-, d- 3/ieMeHThI.
OcobeHHOCTH pacripefie/ieHHs1 3/1eKTPOHOB TI0 OpOMTa/nssM B aroMax 3/IeMEHTOB
TepBbIX YeThIPEX MePUO/0B. DeKTPOHHAs KOH(MUrypalys aTOMOB.

[Teproguueckuit 3aKoH U Ilepuoanueckass CiCTeMa XUMHUYECKUX 3/1eMeHTOB /1.
N. MenpeneeBa. CBsi3b MNepUOJUUECKOrO0 3akoHa M Ilepuofuueckor CHUCTEMBbI
XUMHUUeckux 3semeHTOB [I. V. MeHpeneeBa C COBpPEMEHHOM TeOpHWeU CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsI CBOUCTB XWMUUECKUX 3JIEMEHTOB U
o0Opa3yeMbIX UMM MPOCTHIX U CJIO’KHBIX BeleCTB TI0 TPYIINaM U repuoziam. 3HaueHue
TepUOJUYeCKOro 3aKOHa B Pa3sBUTUM HayKWU.

CtpoeHue BellleCTBa. XUMHUecCKass CBs3b. BHAbl XWMWYECKOW CBS3U
(KkoBasieHTHasi HeroJisipHasi W TIOJsIpHasl, HMOHHAs, MeTajuihueckas). MexXaHW3Mbl
oOpa3oBaHWs  KOBA/JIEeHTHOM XWUMHYeCKOW CBs3M (OOMEHHbIH W JIOHOPHO-
aKlenTopHbii). BomoponHasi  cBs3b. BaseHTHOCTb. JDNM€KTPOOTPULIATENBHOCTD.
CrerneHb OKUC/IeHWs. VIOHBI: KATUOHBI U aHUOHBI.

BemjectBa MOJIEKY/ISIPHOTO U HEMOJIEKYJISIDHOTO CTPOeHUs. 3aKOH ITOCTOSIHCTBA
COoCTaBa BellleCTBa. T[WUMbl KPUCTa/UIMUECKHWX PELIETOK. 3aBUCMMOCTb CBOWCTBA
BelLleCTB OT TUMA KPHUCTA//TUYECKOU PELIETKH.



[ToHaTe 0 pAUciepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOWJHbIE PaCTBOPLI.
MaccoBast j0/1g BeljecTBa B pacTBOpe.

Knaccudvkanuys HeopraHu4ecKux CcoeIMHeHUH. HomeHknaTypa
HeOpraHuYyecKUux BelecTB. ['eHeTMyeckass CBsI3b HEOPraHUYeCKHWX BellecTs,
TIpUHAa/J/IeXXalux K pa3/IMuHbIM K/lacCcaM.

XvMuueckas — peakuus.  Knaccupukanusi  XMMHAYECKWX — peaklMd B
HeOpraHW4YeCcKOM U OpraHnuueCcKor XMMHW. 3aKOH COXPaHeHUs] MacChl BeLeCTB, 3aKOH
COXpaHeHUs U TIpeBpallieHHs SHePTUU MPYU XMMUYECKUX peakLysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTh OT pa3/iuuHbIX (akTopoB. O6GpaTumbie
peakiuu. XuMHUeCKoe paBHoBecue. DakTOpbl, B/UAIOL[MAE Ha COCTOSHUE
XUMHUUeckoro pasHoBecus. [Ipunin Jle [latense.

OnekTponuTrhyeckas auccoruanus. CuibHble U ciabble 3/1eKTposnThl. Cpesa
BO/IHBIX PACTBOPOB BeLeCTB: KUCJIasl, HeUTpasbHasi, Le/I0uHas.

OKuCIMTeTbHO-BOCCTAHOBUTEIBHBIE PeaKLIiu.

OKCrepyMeHTa/llbHble MeTO/bl M3y4YeHWsl BelleCTB M MX [peBpalleHuN:
neMoHcTpaims Tabsun «[lepuoanyeckast cuctemMa xuMuueckux siemeHToB /1. U.
MeHiesieeBa», W3yueHUe MoOAeel KpUCTA/ZIMUeCKUX peLIETOK, HabsrofeHue WU
OTMCaHue [eMOHCTPALIMOHHBIX U JIaDOpaTOPHBIX OMBITOB (pa3/io)KeHHe TepoKCHa
BOJIOPO/ia B MPUCYTCTBUU KaTaju3aTropa, Omnpejie/ieHre Cpefibl paCTBOPOB BeILeCTB C
TIOMOII[bI0 YHUBEPCA/TLHOTO WHAWKATOpa, peaklud WOHHOTO oOMeHa), TIpoBefieHHe
MpaKTUUeCcKoi paboThl «BiusiHue pa3inuyHbIX (PAKTOPOB Ha CKOPOCTh XWMHUYECKOU
peakum».

PacuétHele 3agaun.

Pacuétel 1O ypaBHEHHMSAM XMMHWUECKHMX peakyud, B TOM  UHCJIe
TePMOXUMHYECKHe PaCuéThbl, PaCYéThbl C UCIOJIb30BAHUEM TTOHATUSI «MacCoBasi N0
BellleCTBa».

Heopranuueckasi Xumus

Hemetannel. ITonoxenne Hemertannos B [lepuoanueckol cucteMe XUMUUECKUX
snemeHTOB []. V. MeHjeneeBa U 0COOEHHOCTH CTpPOeHUs] aTOMOB. Pu3nueckue
CBOMCTBAa HeMeTa/uIOB. AJUIOTPOINHS HeMeTa//IOB (Ha IpuUMepe KHCJI0pPOZa, Cephl,
docdopa u yriaepoga).

XUMHUeCKWe CBOMCTBa Ba)KHEMIIMX HeMeTasioB (TraJioreHoB, Cepbl, a3oTa,
docdopa, yriepojia U KpeMHUsI) U UX COoeIuHeHUH (OKCHI0B, KUC/IOPO/COep KalliiX
KUCJIOT, BOJIOPOJHBIX COeUHEHUI).

[IprmMeHeHVe BayKHEUILIMX HEMETA/IJIOB U UX COeZIUHEHUM.

Metannbl. Ilonoxenue Meta/uioB B Ilepuoguueckod cHUCTeMe XWUMHYECKUX
snemeHTOB [I. V. MeHgeneeBa. OcoOeHHOCTH CTPOEHMS 37eKTPOHHBIX 000si0ueK
aToMoB MetasuioB. OOmmue ¢usnueckue cBoiicTBa MeTaoB. CrijlaBbl MeTasl/ioOB.
ONeKTPOXUMUYECKUN psiJ| HaTIPSDKEeHUU MeTasl/IoB.



XUMHUeCKWe CBOMCTBA Ba)KHEMIIMX MeTas/yIoB (HaTpuM, Ka/iM, KajbLUM,
MarHuu, aJtOMAHUM, LIUHK, XPOM, >Kejie30, Me/lb) U UX COeIMHEeHUM.

OO6mume criocoObl TOMyUeHuss MeTasuioB. [IprMeHeHWe MeTaslioB B ObITY U
TeXHUKe.

OKCIepUMeHTa/lbHble MeTOAbl H3yUeHWs] Bel[eCTB W UX [peBpalleHUi:
H3ydyeHue KOJIJIEKIUKM «MeTainbl U CIUIaBbl», OOpA3l[0OB HEMETaJl/ioB, pellieHHe
9KCTIepUMEHTaNbHBIX 3a7iad, HaO/oleHWe W OMNHMCaHWe [eMOHCTPAI[MOHHBIX U
nabopaTopHBIX OMBITOB (B3aUMOZEMCTBUE THUAPOKCHAA aIOMHUHHMS C DPAcTBOPaMU
KUCJIOT U 11le/iIoueld, KaueCTBeHHbIe peakliii Ha KaTUOHbI MEeTaJl/IOB).

PacuétHele 3agaun.

PacuéTbl Macchl BelljecTBa WM O0bEMa Ta30B TI0 H3BECTHOMY KOJUUYECTBY
BeIleCTBa, Macce WIA O0bEMY OJHOTO W3 YYaCTBYIOIIMX B peakidd BeIeCTB,
pacuéTel Macchl (06bEMa, KOMuecTBa BellleCcTBa) MPOAYKTOB PeaKIuu, ec/id OFHO U3
BelLleCTB UMeeT MPUMECH.

XUMMA U XKU3Hb

Pone xuvMum B 00ecriedeHMM 35KOJIOTMUECKOW, SHEPreTHYecKOd M TIHIIeBOM
0e30macHOCTH, pa3BUTUM MeAULMHBI. [lOHSATHE O HAayyHbIX MeTO/ax I103HaHUs
Bel[eCTB U XMMUYECKUX peaKLuil.

[TpencraBneHust 06 0OIMIMX HAYUYHBIX MPUHIUTIAX MMPOMBIILIEHHOTO TOTyYeHUs
Ba)KHEUILINX BeIeCTB.

YesioBeK B MUpe BelleCTB W MaTepuajoB: BaKHEHIIMe CTPOUTEe/bHbIe
MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpaCKU, CTeK/I0, KepaMrKa, MaTepyaJIbl
JJIsT 37IeKTPOHUKY, HAaHOMaTepyaJsibl, OpraHuuecKre U MUHepasbHble y100peHus.

XvMusi U 3[0pOBbe YesiOBeKa: IpaBWIa WCIOIb30BaHUsl JIeKapCTBEHHBIX
TiperapaToB, TMpaBu/ia 0e30TacHOTO WCTIOb30BaHUs MperapaToB ObITOBOM XUMHH B
TIOBCEIHEBHOM KU3HMU.

MesxripeMeTHbIe CBSA3U.

Peanu3anyist MeXKIIpeIMETHBIX CBSI3eM TTPU M3YUeHHH OO0ITel ¥ HeopraHu4eCcKOu
xuMHK B 11 Kjlacce oCyIIeCTB/IsSIeTCS Yepe3 UCI0/Ib30BaHWe KaK 001X eCcTeCTBeHHO-
HayUHbIX TIOHSITUM, TaK WU TIOHSITUH, SIB/SIOLIUXCS CUCTEMHBIMU [Ji OT/e/IbHbIX
TIpeIMETOB eCTeCTBEHHO-Hay4YHOI0 LIUK/Ia.

OO1me ecTeCTBeHHO-HayuHble TIOHATUS: Hay4HbIM akT, TUMOTe3a, 3aKOH,
Teopusl, aHa/lu3, CUHTe3, Klaccuukaiys, TMepuoAuYHOCTb, Habmo/ieHue,
9KCIEePUMEHT, MOZIe/TMPOBaHue, U3MepeHue, siBJIeHUe.

du3uKa: Marepus, SHepPrusi, Macca, aTOM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH,
W30TOIl, PaJIMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUUeCKWd ypOBEHb, BeIeCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHME BeIl[eCTBa, (PU3HUecKHe BeJUUYMHbI M eJUHUIIbI HX
V3MepeHus, CKOPOCTb.



Buosiorusi:  K/ieTka, oOpraHu3M, 9JKocucTema, Ouocdepa, Makpo- U
MHUKpO3/ieMeHTbl, BATAMUHBI, 0OMeH BelljeCTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOPHbIE MOPO/bI, MOJie3Hble UCKOMAaeMble, TOILIMBO,
pecypchl.

TexHosorus: XUMUYecKass TPOMBIILIEHHOCTb, MeTaJ/UTyprusi, TPOU3BOACTBO
CTPOUTEeNbHBIX MaTepUasioB, Ce/IbCKOXO3iCTBEHHOe TIPOU3BO/CTBO, TIHIleBast
TIPOMBIIIIEHHOCTb, (hapMmarieBTUUECKasi ~ TTPOMBIIIIEHHOCTD, TIPOU3BO/ICTBO
KOCMeTUUeCKUX T[pernapaToB, TMPOM3BO/CTBO KOHCTPYKLIMOHHBIX
MaTepuasioB, 37IEKTPOHHAS POMBILLLIEHHOCTh, HAHOTEXHOJIOTUM.



I[INTAHAPYEMBIE PE3YJIBTATBI OCBOEHUSA I[TPOI'PAMMEI 10 XUMUN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBnuBaeT TpeboBaHUS K pe3y/bTaTaM OCBOEHUS
o0yvaromyMuCsi TIpOrpaMMm  cpefiHero o01jero o6pa3oBaHusi (JINUHOCTHBIM,
MeTarnpegMeTHbIM U TpeJMeTHbIM). HayuyHO-mMeToguueckold OCHOBOW AJist
pa3pabOoTKu TIJIAaHUPYEeMbIX DPe3y/JbTaTOB OCBOEHHS TMPOrpaMM CpeJHero o001iero
o0pa30BaHUS SIB/ISIETCSI CUCTEMHO-ZIeSITe/TbHOCTHBIHN TOAXO/,.

B cooTBeTCTBUM C CUCTEMHO-/IeSTe/IbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUSI TpeAMeTa «XUMHs» Ha ypOBHe CpeJHero
ob11iero 06pa3oBaHMs BbIZIe/I€HBI C/IeYIOIIHE COCTaB/ISIOIINE:

0CO3HaHHEe OOYyYarOIMMHUCS POCCUMCKOM TpPakKJAaHCKOM WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITe/TbHOCTU U CAMOOIIPe/le/IeHUIO;

Ha/MuMe MOTHBALMU K 00yUeHHIo;

1jeJieHaripaB/IeHHOe Pa3BUTHe BHYTPEHHUX YOeXKJeHW TMUHOCTH Ha OCHOBE
K/TFOUEBbIX 1[eHHOCTel U UCTOPUYeCKUX Tpa/iuLivii 6a30BOM HayKU XUMUY;

TOTOBHOCTb U CMOCOOHOCTh O0OyYaroIUXCsi PYKOBO/CTBOBAaTbCSI B CBOEM
JesiITe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMU  YCTaHOBKaMH, TPUCYIMMU LIeJIOCTHOM
CUCTeMe XMMHUeCcKoro obpa3oBaHus;

Ha/Mure MpaBOCO3HAHUS SKOJIOTMUECKOW KyJbTYpPhl U CIIOCOOHOCTH CTaBUTh
L[e/I1 ¥ CTPOUTD ’KHM3HEHHbIe MJ1aHbl.

JINYHOCTHBIE pe3y/bTaThl OCBOEHUs IpegMeTa «XHWMHUS» [OCTUTAKOTCS B
eIMHCTBe YyueOHONW U BOCIUTATeNbHON [IeSTeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMU, COLIMOKY/IbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
W WjearlaMd DPOCCHUHCKOTO TPa)KJAaHCKOTO 0011jecTBa, MPUHATHIMHA B 00I1jeCcTBe
HOpMaM{d Y  TpaBWIaMM  TIOBeJleHHs,  CIIOCOOCTBYHOIMMU  IpolieccaM
CaMOMO3HaHUsl, CamMOpa3BUTUSI W HPABCTBEHHOTO CTaHOBJIEHUS
JIMYHOCTU 00YYaroIIuXCsl.

JIN4HOCTHBIE pe3yJ/ibTaTbl OCBOEHUS TMpeaMeTa «XUMHUSI» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITa [M03HABaTe/bHOW U MPAKTUUECKOU [lesaTe/IbHOCTH
o0yuaroluXcs 10 peasn3aluy MPUHATHIX B 0011leCTBe 1[eHHOCTel, B TOM UuC/ie B
YyacTu:

1) rpa)k/jJaHCKOr0 BOCIIUTAHHUA:

0CO3HaHUSI 00YYAIIUMUCS CBOMX KOHCTUTYLMOHHBIX TIPaB U 00sI3aHHOCTeH,
YBa)KeHHsI K 3aKOHY Y MPaBOIOPSJKY;

npe/iCTaB/eHUss O COLMA/NbHBIX HOPMax M TMpaBWIaX MeXIMUHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM [eSITeJIbHOCTA TP CO3JaHUU
yueOHBIX TIPOEKTOB, pellleHnH yueOHBIX W IM03HaBaTeIbHBIX 3afiau, BBIMOTHEHUU
XUMHUYECKUX IKCIIePUMEHTOB;

CIIOCOOHOCTH TOHWMaTh W TIPUHUMAaTh MOTHBBI, HaMepeHHUs, JIOTUKy U
apryMeHThI IPYTUX TIPU aHaiM3e pa3/InyHbIX BUAOB yueOHOMU JesiTe/IbHOCTH;

2) IaTPpUOTHUYECKOTr0 BOCIIUTAHUA:

LIEeHHOCTHOTO OTHOIIIEHUSI K WCTOPUYECKOMY UM HAyuYHOMY HacCJe[Iur0
OTeUeCTBeHHON XUMUH;

yBaKeHUsI K TIPOL[eCCy TBOpYecTBa B 00/acTH TeODUU M TIPAKTUUECKOTO
MIPUMEHEHUSI XUMHWM, OCO3HAHUSI TOrO, YTO AOCTW)KEHUsS HayKd eCTb pe3yJIbTaT
NUTENbHBIX ~ HaOJto/leHnid, KPOMOT/IMBBIX  3KCIIePUMEHTa/NIbHBIX  TOWCKOB,
TIOCTOSTHHOT'O TPY/la YUEHbIX U MPAKTUKOB,;

VHTepeca W TI03HAaBaTe/bHbIX MOTHMBOB B TMOJIyYEHHH U TIOCTEAYIOIIEM
aHa/M3e MH(pOpPMAalMU O TepefOBbIX JOCTWXKEHUSX COBPEMEHHOW OTeueCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3STUUECKOT0 TOBe/IeHUS;

CIIOCOOHOCTH OIleHWBAaTh CUTYallW, CBSI3aHHbIE C XUMUUECKUMH SIBJIEHUSIMH,
Y TIPUHUMAaTh OCO3HAHHbIE pellleHs], OPUEHTUPYSCh Ha MOpPaJTbHO-HPAaBCTBEHHbIE
HOPMBbI U 1[JeHHOCTY;

TOTOBHOCTHU OLIEHUBAaThb CBOE TIOBe/leHWe W TIOCTYNKU CBOUX TOBapHIeN C
MO3WIIUA HPAaBCTBEHHBIX W TPAaBOBbIX HOPM W OCO3HaHWE TIOCAeACTBUM 3TUX
TOCTYTIKOB;

4) ¢popMupoBaHus Ky/IbTYPbI 310POBbS:

MMOHMUMAaHHUsI 1IeHHOCTel 370poBoro U 0Oe3ormacHoro oOpa3a O KM3HH,
HeoOXOJUMOCTHA OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3NUECKOMY U
TICUXUYECKOMY 3710POBbIO;

cobmoenys TipaBua 6Ge3ormacHoOro oOpalljeHHsI C BeIecTBaMd B OBITY,
TOBCeJHEBHOM JKU3HU U B TPYZOBOU [leITeTbHOCTH;

MOHUMaHUsl 1IeHHOCTU TIPaBWU/J WHAUBUAYAJbHOTO UM  KOJUIEKTUBHOTO
6e30I1acHOTO TIOBe/IeHHUS B CUTYAL[USX, YTPOJKAIOIUX 3/I0POBbIO U YKU3HU JTIO/Ie;

OCO3HaHUS TIOC/IeZICTBUM U HETIPUSTUS BPeAHBIX TPHUBBLIUEK (yroTpebieHUs
aJIKOT0J151, HADKOTUKOB, KypeHUs!);

5) TPYAOBOro BOCIIUTAHUSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ef0BaTeIbCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOW MW [PYruX BUjax
JesiTeNTbHOCTY;

YCTaHOBKM Ha AaKTUBHOE YyuacThe B pelleHUM TIpaKTUYecKUx 3afau
COLIMa/IbHOM HarpaB/eHHOCTH (B paMKax CBOero K/jacca, IIKOJIbl);



VHTepeca K MPaKTUYeCcKoOMYy M3yueHUI0 npodeccuil pa3/iniuyHOro pofia, B TOM
yKCJie Ha OCHOBe MPUMeHeHUsI TIpe/IMeTHbIX 3HaHWUM 110 XUMUY;

YBa)KeHUsI K TPYAY, JIIOASM TPyJa U pe3yJibTaTaM TPYOBOM /1eITe/IbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHJWBU/yalbHOW TpaeKTOPUHU
obpa3oBaHus, Oyayiieil mpodeccun U peanu3al[dd COOCTBEHHBIX >KMU3HEHHBIX
TIJIAHOB C YUETOM JIMYHOCTHBIX MHTEPEeCOB, CIIOCOOHOCTeN K XMMUH, UHTEPECOB U
roTpeOHOCTeH 0OITIeCTBa;

6) 3K0/10ruH4eCcKoro BOCIIUTAHUSA:

9KOJIOTUYECKH IiesiecooOpa3HOro OTHOIIEHUSI K TIPUpPOZie, KaK HCTOUHUKY
CyL|eCTBOBaHUA KU3HU Ha 3eMJie;

MOHUMaHUsI TJI00a/IbHOTO XapakKTepa 95KO0JIOTUUeCKuX IMpobjieM, BAUSHUS
9KOHOMMUECKUX MPOIeCCOB Ha COCTOsTHHE TIPUPOHON 1 COLMabHON Cpe/ibl;

OCO3HaHHS HeOOXOAWMOCTH WCIIO/Ib30BaHUS [JOCTYDKEHUN XUMHH IS
pellieHUs BOTIPOCOB PallOHATLHOTO MPUPO/IOTI0Ib30BaHKS;

AKTUBHOTO HEMpUATUSL NeUCTBUM, TIPUHOCALIMX BpeJ, OKpYy>Karolleu
MIPUPOJTHOM CpeJie, YMeHHsI TPOrHO3UPOBaTh HeO/IarorpusiTHbIe SKOJIOTHUeCcKue
TOC/Ie/ICTBUS MPeANIPUHUMAaEMbIX JeHMCTBUIM U TIpeIoTBpalaTh UX;

Ha/IM4Usi Pa3BUTOr0 SKOJOTUUECKOTO MBIIILIeHHUs, SKOJIOTMYeCKOUN KYJ/IbTYDBl,

OIIbITA AedaTre/IbHOCTHU 5KO0JIOTMYeCKOU HaIllpaBJ/IEHHOCTH, YMeHUA
PYKOBOACTBOBATBCA HMMHU B HO3H&B8T€J’[I:-HOI>1, KOMMYHHKaTHBHOﬁ nu COHH&HLHOﬁ
IMPpaKTHKE, CIT0COOHOCTH 41 YM€eHHsA aKTHMBHO IIPOTHUBOCTOATH

uzeonoruu xemopoouuy;

7) 1eHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAaHHOCTU MHPOBO33DEHHUs], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKH U 00111eCTBEHHOM MPaKTHKU;

MOHUMaHUs CrelidUKd XUMUA KaK HayKd, OCO3HaHUS e€ poid B
dbopMHpOBaHUY Ppal[MOHA/TLHOTO HAyUHOTO MBIILJIEHHs, CO3[aHUU 1]eJIOCTHOTO
Tipe/icTaB/ieHUst 00 OKpYy’KarollleM MUpe Kak O eJMHCTBe MPHUPOZbI U uesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEpPHOCTe U pellleHHd TMpobseM coXpaHeHUs
TIPUPO/ITHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0COOOM 3HAUMMOCTM XWMHHM JJId  COBPEMEHHOM
L[UBAM3Al[MK: B €€ T'yMaHHCTUUYEeCKOW HarpaB/eHHOCTH W BaKHOW pOJiM B
CO37laHMM HOBOM 0a3bl MaTepHUa/IbHOW KY/bTYPhI, pellieHrH r/100ambHbIX 1Tpobsiem
YCTOWUMBOIO Pa3BUTHS YeJIOBEUeCTBAa — ChIPbEBOW, SHEPreTUUeCKOu, MUIEeBOM U
9KOJIOTUUeCKOW 0e30MacHOCTH, B Pa3BUTHM MeJUIIMHBLI, 00ecriedeHHud YCI0BUM
YCIIEIIIHOTO TpyJa W JKOJIOTHYEeCKA KOM(POPTHOM >KM3HU Ka)K[IOro usieHa
o0111eCTBa;

eCTeCTBeHHO-HayYyHOW TDaMOTHOCTH: TIOHMMaHHs CYIHOCTU  MeTO/I0B
T03HAHUS, UCIO/b3yeMbIX B eCTeCTBEHHBIX HayKaX, CIOCOOHOCTH MCIO/b30BaTh



ToJ/iydyaeMble 3HaHUS [T aHa/M3a U 00bsSICHEHUs sIBJIEHUH OKPY>Kalolllero Myupa u
TIPOMCXO/AIINX B HEM U3MEHEeHUl, YMeHUs JieJlaTh 000CHOBAHHBIE 3aK/THOUEHUS Ha
OCHOBE HAyYHbIX (DaKTOB U HWMEIOIIMXCA [JAHHBIX C 1Ie/IbI0  TIOJyYeHuUs
JIOCTOBEPHBIX BLIBO/IOB;

CMOCOOHOCTH CaMOCTOSITEJTbHO HCIO/Ib30BaTh XWMWYECKHe 3HaHUS /IS
peltieHust Tpo06JIeM B peasibHbIX )KU3HEHHBIX CUTYaIUsX;

WHTepeca K M03HaHUI0 U UCC/IeI0BaTe/TbCKOU JesITeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K  HEMpephIBHOMY 00pa30oBaHUIO U
camM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 110 XUMHUU B
COOTBETCTBHUHM C )XKMU3HEHHBIMU TTOTPeOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM Tpy/la B pa3/MuHBIX cdepax MpodecCuoHaTbHOU
JesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertarnpejMeTHbIe Pe3y/IbTaThl OCBOEHUS yueOHOro mpeaMeTra «XHMUs» Ha
YPOBHe cpefiHero obiijero o00pa3oBaHus BK/IIOUAOT:

3HauMMble T (OPMUPOBAaHUSI ~ MHUPOBO33DeHHsI  OOYYaroIuXCst
MEXXIUCLIATIIMHAPHBIE (MeXIpeAMeTHbIe) 00IleHayUHble TIOHSTHS, OTpPakarolue
I[e/IOCTHOCTb HAyYHOW KapTHHBI MHpa W CIIelU(UKYy METOJOB IT03HaHU,
WCTIO/Tb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIeCTBO, YHEeprus, siBjieHHe,
TIPOL[eCC, CHCTeMa, HayuHbIi (haKT, IMPUHIIMI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCC/iefloBaHue, HabJTroieHre, u3MepeHue, SKCTIepUMEHT U [IpyTHe);

yHUBepCanbHble yueOHbIe AeiicTBUs (TT03HaBaTelbHbIe, KOMMYHUKATHBHEIE,

PEryJ/ISITUBHBIE), obecrieunBaroIIye dhopmupoBaHue (yHKLIMOHA/IbHOMN
I'PaMOTHOCTH U COI[MA/IbHOM KOMITeTeHIIMH 00yYarouxcs;
CIIOCOOHOCTh 00yUaroIIUXCs VICII0/Ib30BaTh OCBOEHHbIE

MEXIUCLUATIIMHAPHbIE, MUPOBO33peHUeCKWe 3HAaHUS U YHHBepca/bHble ydueOHbIe
JefCTBYS B MO3HaBaTeIbHOM U COLMATbHOM MPaKTHKE.

MerTarnipeiMeTHble pe3y/ibTaTbl OTPa)KalOT OBJaJileHue YHUBepPCaJbHbIMU
yueOHBIMH  TI03HaBaTe/IbHBIMA, KOMMYHUKATUBHBIMU W  PeTYISTUBHBIMU
JIeUCTBUSIMU.

OBnajenue YHHBepCa/TbHbIMHA yueOHBbIMHU Nno3HaBaTe/IbHbIMHU
AeUCTBUSMH:

1) 0a3oBbIe JIOTHYECKHE JeHCTBUS:

CcaMOCTOSATe/IbHO  (popMy/MpoOBaTb W aKTyaJu3upoBaTh  Ipobiiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

omnpefie/iAiTh lleJid JesiTeTbHOCTH, 3ajlaBasi MapamMeTpbl W KPUTEpUU UX
JIOCTH)KEHHSsI, COOTHOCUTD pe3yJ/IbTaThl [eATe/IbHOCTU C MOCTaB/I€HHbIMU 11e/ISIMU;

WCTIO/b30BaTh MPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUYECKOTO MBbIIIIEHUST —
BblJle/IITb XapaKTepHble TPU3HAKW TOHSATUM W yCTaHaB/IWBaTb WX B3aUMOCBS3b,



MCTI0/Ib30BaTh COOTBETCTBYIOLME TIOHATHUS /ISl O0OBSICHEHUST OT/ie/IbHbIX (PaKTOB U
SIBJIEHUM;

BbIOMpaTh OCHOBaHUSI M KPUTepUU [Jisi KjJacCU(pUKAlMd BeIecTB WU
XUMHUYECKUX peakLuy;

yCTaHaB/IMBaTh [PUUMHHO-C/EICTBEHHbIE CBSI3U MEX]y U3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKWe pacCyXJeHusi (MHAYKTHUBHbIe, [eJyKTHUBHbIE, IO
aHa/IOTHH), BBISB/ATH 3aKOHOMEPHOCTU W TPOTHMBOpPEUMsi B PacCMaTpUBaeMbIX
sSIBJIEHUSIX, (POPMYIMPOBATh BbIBO/bI 1 3aK/IFOUEHUS;

NIPUMEHSTh B MpOLiecce MO3HaHMs, UCTIOIb3yeMble B XUMHUH CHMBOJIMUECKHe
(3HaKOBBIe) MO/ie/iH, peobpa3oBbIBaTh MO/ie/IbHbIE TIPeJCTaBIeHUs] — XUMUUeCKUN
3HaK (CMMBO/) 37€MeHTa, XWMHUueckass (opMmy/a, YpaBHEHHe XHWMUUeCKOU
peakiiyd — TpU pellleHnd Y4yeOHBIX TO3HABATeIbHBIX M TPAKTUUECKUX 3a/ad,
MPUMEeHSTb Ha3BaHHbIE MO/ie/IbHbIe TPe/iCTaB/eHus /1Jisl BbISIBJIEHUS] XapaKTepHbIX
MPU3HAKOB U3yuaeMbIX BeleCTB U XMMUUEeCKUX PeakLUil.

2) 6a30BbIe HCC/Ie/J0BaTe/IBCKHE AeiCTBUS:

B/a/leTb OCHOBaMHU MeTO/I0B HAay4YHOr'O TO3HAHWs BeLeCTB U XUMUUECKUX
peakLyu;

dbopMyiMpoBaTh 1Lie/IM U 3aflau UCC/IeJOBaHUs], MCII0/Ib30BaTh MT0CTaB/IeHHbIE
M CaMOCTosATeNbHO C(OpPMY/MPOBaHHbIE BOIPOCHI B KaudecTBe HWHCTPYMeEHTA
MO3HaHUSI U OCHOBBI /151 (JOPMUPOBAHUSI TUIIOTE3bI TI0 TPOBEpPKe MPaBUIbHOCTU
BBbICKAa3bIBaeMbIX CYKIEHU;

B/a/leTb HaBbIKAMH CaMOCTOSITe/TbHOTO TUTAHWPOBAHUS U TPOBeZeHUs
yUeHHUYeCKHUX SKCIIePUMEHTOB, COBEpPIIIEHCTBOBAaTh YMeHHUs1 Hab/rofaTh 3a X0[0M
Mpoljecca, CaMOCTOSTebHO TIPOTHO3UPOBATh €ro pe3yJbTaT, (opMy/IHPOBAThH
0000111eHUsT ¥ BBIBO/[bI OTHOCUTETLHO /JOCTOBEPHOCTH Pe3yJ/IbTaTOB UCC/Ie0BaHuS,
COCTaB/ISITH 000CHOBAHHBINM OTYET O TIPO/ieIaHHOM paboTe;

npuoOpeTaTh OMBIT yUYEHUUECKOW HCC/IeZIOBaTeIbCKOM W TIPOEKTHOM
JesiITe/IbHOCTH, TIPOSIB/IATL CIIOCOOHOCTb U TOTOBHOCTb K CaMOCTOSITE/IbHOMY
MOUCKY MeTO/IOB pellleHHs] TPaKTUYeCKUX 3a/iau, TPUMEHEHHI0 pa3/MUHbIX
MeTO/IOB MO3HAHHUSI.

3) pabota c unopmarueii:

OPMEHTUPOBATbCSI B Ppa3/MUHbIX HWCTOUHMKAX HHGoOpMauuyd (HayuyHO-
TOMy/IsIpHasl  JIdTepaTypa XWMWYECKOTO COJiep)KaHus, CIpaBOYHble TI0CO0wUs,
pecypcbl VIHTepHeTa), aHa/M3UpOBaTh MHGOPMAIMIO pa3/IMUHbIX BUOB U (hopm
TIpe/ICTaB/IeHuUs], KPUTHUYECKU OLIeHHBAaTh eé JIOCTOBEPHOCTh 17}
HEeTIPOTUBOPEUUBOCTH;



¢bopMy/MpoBaTh 3anpoChkl U MPUMEHSTh pa3/MyHble MeTOZbl MPU TOUCKe U
orbope wuHbOpMaIMK, HEOOXOAMMOM /i BBINOJHEHUS YueOHBIX 3azau
OIpeZie/IBHHOTO TUIIA;

npuobpeTaTh OMBIT MCTOJB30BaHUSI WH(POPMAaI[MOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUW U Pa3/TMUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHManbHYy0  (OpMy  TpeZCTaB/ieHus
nHdopmaluu (cxeMbl, rpadyKy, JUarpaMMbl, TaOMUIbl, PUCYHKH U IpyTHeE);

WCIO/Ib30BaTh HAyuHBbIM SI3bIK B KayecTBe CpefAcTBa Mpu paboTte cC
XUMHUYECKOM HWH(OpMaLMeld: TNpPUMeHSTb MeXIpeAMeTHble ((pusnueckre W
MaTeMaTH4eCKue) 3HaKu U CUMBOJIbI, OPMYJIbl, a0OpeBHUaTypbl, HOMEHK/IATYPY;

WCTIOMb30BaTh M IpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMUECKUE CpPeJCTBa
HarJisiIHOCTH.

OBnajieHUe YHMBePCa/IbHBIMH KOMMYHMKATHBHBIMH /IeMCTBUSMMU:

3alaBaTh BOTIPOCHI T10 CYI[eCTBY 00CY»/laeMoi TeMbl B XOZie Auajora u/umm
JUCKYCCUM,  BbICKa3biBaTb  Hjed, (OpPMy/JIUpOBaTb CBOU  TpPeJIOKeHUs
OTHOCHTEJILHO BbITNIOJIHEHUS TIPe/|/I0KEeHHOM 3a/jauu;

BBICTYMAaTh C TIpe3eHTaldeldd pe3y/bTaTOB I[103HABaTe/JbHOW [esiTeIbHOCTH,
MOJTyYeHHBIX CAMOCTOSITE/IbHO UM COBMECTHO CO CBEPCTHHUKAMM TIPU BBINOJTHEHUN
XUMHUUECKOT0 IKCIepUMeHTa, MPaKTUYeCcKoW paboThl 10 MCCIeJ0BaHUIO0 CBOWMCTB
M3ydaeMbIX BellleCTB, peasn3alyyd yueOHOro MpoeKkTa U (hOpMyIMpPOBaTh BBIBO/IbI
Mo pe3yJibTaTaM TPOBeJEHHBIX WCCAeI0BaHUMN IMyTEM COTJIaCOBAHUS TO3ULMI B
xo/ie 00Cy>KeHus1 1 0OMeHa MHEHHSIMHU.

OBjlajieHle YHMBePCa/IbHBIMHU Pery/JaTUBHBIMHU /IeMCTBUAMMU:

CaMOCTOSITE/IbHO TJIAHMPOBATb M OCYILECTB/SATH CBOK I[103HaBaTeIbHYIO
JesiTe/TbHOCTh, Orpefiesigs e€ e U 3aZaud, KOHTPOJMpPOBaTb U IO Mepe
He0OXOAMMOCTA KOPPEKTHUPOBATh TIpeZijlaraeMblii  aJIfOPUTM  TEMCTBUI  MIpU
BBITIOJTHEHUU YueOHbIX U UCCAefoBaTeNbCKUX 3afiau, BbIOMpaTh Haubosiee
3 deKTHUBHBIN C€MoCcOO6 MX pelleHHs C Y4YETOM TMOy4YeHUs] HOBBIX 3HaHUU O
Bell[eCTBaX U XUMHUUYECKUX peakLusiX;

OCYLLECTB/ISITb CAMOKOHTPOJIb CBOEW [leATe/IbHOCTM Ha OCHOBE caMOaHaIu3a
Y CaMOOLIeHKHU.

INPEAMETHBIE PE3YJ/IBTATHI

10 KJ/IACC

[IpegveTHble pe3ynbTaTbl OCBOeHMSI Kypca «OpraHhueckass XAMHSI»
OTpaXkaror:

c(hOpMHUPOBAaHHOCTh  TpPEJCTaB/JI€eHUM O  XUMHUECKOM  COCTaBJISIOLIEN
€CTeCTBEHHO-HAayUHOW KapTWHbl MHpa, pPOJUA XUMUU B TI03HAHWUW SIBJIEHUU



Npupo/ibl, B  (OPMUPOBAHWK  MBIIIJIEHUS] W KyJAbTYpPbl JIMUHOCTH, €€
(bYHKI[MOHA/TbHOW TPAaMOTHOCTH, He0OX0JUMOM /sl pellieHHs] MPaKTHYeCcKHX 3aau
M 9KOJIOTHYeCKHM 0OOCHOBAHHOTO OTHOIIIEHUsS] K CBOEMY 3[J0POBBIO M TIPUPOAHOMN
cpeje;

B/IaJleHWe  CUCTeMOM  XMMHWUYeCKMX  3HaHWW, KOTOpas  BKJIHOYaeT:
OCHOBOMOJIArawIMe TMOHATUSA (XUMUYECKUM SJIEMEeHT, aTOM, 3JeKTPOHHas
000/i0UKa aToMa, MOJIeKyJa, BaJIeHTHOCTb, 3/IEKTPOOTPHUILaTe/IbHOCTh, XUMHUUecKast
CBsI3b, CTPYKTypHasi (opmysa (pa3BépHyTasi U COKpalléHHasi), MOJib, MOJsipHast
Macca, MOJISIpHbIM 00BEM, yI/IepoJHbIA CKesieT, (yHKLUMOHa/NbHas TpyMma,
paZiuikas, U30Mepusi, U30Mephl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YTIeBOAOPO/bI,
KUCJIOPOZ, U a30TCo/eprKalllie COeJVHeHUs, MOHOMep, I0JiMMep, CTPYKTYpHOe
3BE€HO, BbICOKOMOJIEKY/IIPHbIe COe/JUHEHUS1); TEOPUU U 3aKOHbI (TeOpusi CTPOEHUs
opraHnueckux BeljecTB A. M. ByTiepoBa, 3aKOH COXpaHeHUsI MacChl BeEILeCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM S$3bIK XMMWHM; MHUDOBO33DEHUECKHE 3HaHUS,
Jle)kalie B OCHOBe TIOHMMAaHUsl TIPUUUHHOCTA M CUCTEMHOCTHM XUMHUYECKUX
sIBJIeHUM, (PaKTONOrMUyeckrie CBeJleHUs] O CBOMCTBaxX, COCTaBe, TMOJyUYeHUU U
0e30IMacHOM HCII0/Ib30BaHUM Ba)KHEMILIMX OpraHWYeCKUX BeIecTB B ObITY U
TPaKTUYeCKOM JeITeJIbHOCTU UelI0BeKa;

c(hOpMHUPOBAaHHOCTh YMEHUWM BBISIB/ISTh XapaKTepPHble TIPU3HAKW TTOHSATUM,
yCTaHaB/IMBaTb MX B3aWMOCBS3b, UCIIO/Ib30BaTh COOTBETCTBYIOLYE MOHATHUS TIPU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpalleHud OPraHudyecKuX COeMHeHNH;

chOpMUPOBAHHOCTL YMEHWM MCIMOJb30BaTh XWMHUUYECKYIHO) CUMBOJIUKY [IJIs
COCTaB/IEHUS] MOJIEKY/ISIDHBIX M CTPYKTYPHbIX (pa3BEPHYTOM, COKpallléHHOM)
dbopMyn oOpraHMYecKMX BeleCTB W ypaBHEHHWMW XUMHUYECKUX peakluHu,
V3rOTaB/IMBaTh MO/ MOJIeKYJ/l OpraHuYyeCKux BellecTB [Ji WIIIOCTPALUU KX
XWMUYEeCKOr0 Y MPOCTPAHCTBEHHOI'0 CTPOEHNS;

c(hOpMHUPOBAHHOCTh YMEHWW YCTaHAB/IMBATb TIPUHA//IEXKHOCTh W3YUYEHHbIX
OpraHuWYeCcKrMx BelJeCcTB [0 MX COCTaBy U CTPOEHUID K OmnpeAenéHHOMY
KJIacCy/Tpymrme coefvHeHUd (yrjeBOAOPOJbl, KHCIOPOJ U a30TCOAep Kaljue
COeIUHEHHs], BBICOKOMOJIEKY/ISIDHbIE COEAVHEHHUs), [aBaTb KM Ha3BaHHUs MO
cuctematnueckor HomeHknatype (IUPAC), a Takke TNpPUBOJWUTb TPUBUAJ/IbHbBIE
Ha3BaHUSI OT/EbHbIX OpPraHUYeCKUX BeleCcTB (3TWIeH, TPOMW/IEH, alleTUIeH,
TWIEHIJIMKO/b, TAULEepUH, (eHos, dbopManbierus, auleTaaberuji, MypaBbUHast
KMCJIOTa, YKCyCHas KMCJI0Ta, OJIeMHOBasi KUCJI0Ta, CTeapyuHOBast KUC/I0Ta, [/IF0K034a,
bpyKTO3a, Kpaxmall, 1ie/1/it0/103a, TJIMLWH);

chOpMUPOBAHHOCTb yMeHUsl OmpeJieNsiTb BUJbl XWMWUUECKOW CBS3W B
OpraHhuYeCcKUX COeIMHeHUsAX (OAUHAPHbBIE U KPaTHBIE);



chOpMHUPOBAaHHOCTh YMEHUsI TIPUMEHSITh TIOJIOKEHUsI TEeOpUX CTPOEHHs
opraHuueckyx BeijectB A. M. ByTnepoBa /151 00bsICHEHUsI 3aBUCIMOCTH CBOWCTB
BeII[eCTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPaHEHHUsT MaCChl BEIIeCTB;

chOpMHPOBAaHHOCTL ~ YMEHHM  XapaKTepu30BaThb  COCTaB, CTpPOEHHUe,
bu3nUeckie W XUMHUYECKHEe CBOMCTBA THUITMUHBIX TIpPeCTaBUTe/eH pa3TUUHBIX
K/IaCCOB OpraHWYecKWX BellecTB (MeTaH, 3TaH, 3TWIEH, TIPOIWAJIEH, alleTUJIeH,
Oyraguen-1,3, metwi0Oytaauen-1,3, 6eH30/, MeTaHOJ, 3TAHOJ, 3THUJIEHIJIUKOJIb,
TJIALEepUH, (eHOJI, aleTanbAerusi, MypaBbUHast W YKCYCHasi KHUC/IOThBI, TJIFOKO3a,
KpaxmMaJl, 1[e/UTF0/103a, aMUHOYKCyCHasi KAC/I0Ta), WITFOCTPUPOBAaTh FeHeTUUYECKYIO
CBSI3b MEXJy HHUMH ypPaBHEHUSMH COOTBETCTBYIOIUX XHUMHUECKUX PeaKI[Ud C
HCTI0/Tb30BaHEM CTPYKTYPHBIX (hOpPMYJT;

cchOopMHUPOBAaHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKU yTIEBOJOPOAHOTO
Ceipbsi  (HedTh, MPUPOAHBIA Tra3, Yrojib), CHOCOOBI WX TepepabOTKu U
TIpaKTHUUeCKoe TIpUMeHeHHe TIPOAYKTOB TiepepaboTKy;

chOpMHPOBAHHOCTL YMEHHM IIPOBOJAUTHL BLIUMC/IEHUS 110 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJMUYECTBA HMCXOJHOTO BEIeCTBAa WM IPOAYKTa
pPeakiid II0 M3BEeCTHBIM Macce, 00BEMY, KOJMUECTBY OJHOTO W3 HCXOHBIX
BeII[eCTB WUJTH TIPOAYKTOB Peakiin);

chOpMHPOBAaHHOCTL yMEHHWH B/afleTb CHUCTEMOM 3HaHWM 00 OCHOBHBIX
METO/]aX HAay4YHOTO MO3HAHMs, UCTIO/b3YeMbIX B XUMUHW TIPU U3YUEHUU BEIeCTB U
XUMHUUECKHUX sIBJIeHUd (Hab/roZieHre, U3MepeHue, SKCIIepUMeHT, MO/IeJTUPOBaHuE),
WCITI0/Ib30BaTh CHCTEMHble XHMHUYECKHe 3HaHWS [JI1 TIPUHATHS peIleHud B
KOHKDETHBIX JKM3HEHHBIX CUTyalusX, CBSI3aHHBIX C BeI[eCTBAMHM U WX
TIpUMeHeHHEeM;

cchopMHPOBAaHHOCTh YMEHHI CO0/II0/IaTh MpaBU/ia MOIb30BaHUS XUMUUeCKOH
MOCY/IoM W J/1ab0opaTOpHBIM O0O0OpYy/ZOBaHMEM, a TakKXKe IpaBWa OOpaIeHus: C
BeIl[eCTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU I10 BBITIOJTHEHWIO J1aO0pPaTOPHBIX
XUMHUYECKUX OITBITOB,;

chOpMHPOBAHHOCTL YMEHHUI IJIaHUPOBaTh U  BBITIO/IHATh XWUMHUECKHUI
9KCIIepUMEHT (TIpeBpallleHHst OPraHuueCKUX BeIeCcTB MPU HarpeBaHWU, TTOTyueHHe
3TWJIeHa W W3y4YeHWe ero CBOMCTB, KaueCTBEHHBbIE PpeakI[id OpraHuyecKux
BeIIeCTB, ZieHaTyparnus OenKOB TPH HarpeBaHWH, I[BeTHbIE PeakI[uu OenKOB) B
COOTBETCTBUM C TIpaBH/IaMW TeXHWKH 0e30macHOCTA TIpU oOpalleHud C
BeIlleCTBAMM U J1abOpaTOpPHBIM 000py/I0BaHHEM, TPEACTAB/AThL Pe3y/bTaThl
XUMHUYECKOTO 3KCriepuMeHTa B (opme 3alvcCHd ypaBHEHMM COOTBETCTBYIOLIUX
peakiui ¥ (HOpMyIMPOBaTh BLIBOJbI HA OCHOBE 3TUX Pe3y/bTaTOB;

cchOopMHUPOBAaHHOCTh YMEHWW KPUTHUYECKH aHa/lIW3UpOBaTh XUMUUECKYIO
uHbOpMalLMIo, TI0JlydaeMyl0 U3 pa3HbIX WCTOUHHMKOB (Cpe/CTBa MacCCOBOM
nHdopmalu, UHTepHeT u Jpyrux);



chOopMHUPOBAaHHOCTh ~ yMeHWM  COOMIOfaTh  MpaBWia  SKOJIOTHUECKU
1je/iecoo0pa3HOro TOBeZieHWsT B OBITY W TPY/AOBOM [JesTeIbHOCTH B I[e/SIX
COXpaHeHMUs CBOEro 3[0POBbSi M OKDY’Karolller TPUPOJHOW Cpefbl, 0CO3HABaThb
OMAaCHOCTb BO3JEMCTBUSI Ha >KMBbIE OPraHU3Mbl OINpeJeNéHHbIX OpPraHUYeCKUX
BeII[eCTB, TIOHWMasi CMbIC/ roka3atens [1/IK, rmosicHATb Ha mpuMepax CIoCOObI
YMEHbIIIeHUsI W TMpeJOoTBpallleHUs] WX BpEeJHOrO BO3JEMCTBUSI Ha OpPraHusM
YyesI0BeKa;

A7s1 00yJaroIuxcsi C OrpaHUUeHHBIMH BO3MOYKHOCTSIMUA 3/]0POBbsI: yMeHHe
NIPUMEHATb 3HaHWA 00 OCHOBHBIX MJOCTYIHBIX METO/aX IT03HAHHUS BeIeCTB U
XUMUUECKUX SIBJIEHUM;

IJIsT  CMeNbIX W CAab0BUASAMNX OOYYaroIMXCs: YMeHHe WCIIOIb30BaTh
pesibeHO-TOUeuHYyI0 crucTeMy oOo3HaueHuii JI. Bpaitia As 3amucu XUMUUYeCKUX

dbopmy.
11 K/TACC

[IpenmeTHBIE pe3ynabTaThbl OCBOeHUs Kypca «OOIjass ¥ HeopraHuyecKas
XUMHUSI» OTPaXkatoT:

chOpMHUPOBAaHHOCTb  TIpe/CTAaB/IEHUI: O XHUMHUUECKOM  COCTaB/SIOLLIeN
€CTeCTBeHHO-HAyYHOU KapTUHbI MHpPa, POJM XUMHUU B TIO3HAHUM SIBJIEHUU
npupojbl, B (OPMHUPOBAaHUU MBIIIJIEHUS UM KYJbTYpbl  JUYHOCTH, €&
(bYHKIMOHATLHOM TPaMOTHOCTH, HeOOXOUMOM /IJIsT peIlieH:s ITPaKTUUeCKUX 3a/1au
1 9KOJIOTMYEeCKH 00OCHOBAHHOTO OTHOIIIEHHWS K CBOEMY 3/I0POBBIO M TPHUPOIHOMN
cpefie;

B/IaJleHWe  CUCTeMOM  XMMMUYeCKMX  3HaHUW, KOTopas  BKJ/IIOYaeT:
OCHOBOTIOJIararIye TOHATUS (XMMHUYeCKUW 3/eMeHT, aToM, M30ToMm, S-, p-, d-
3/IeKTPOHHBIE OpOWTaIM aToOMOB, WOH, MOJEKy/a, MOJib, MOJISIPHBIA 00BEM,
Ba/IECHTHOCTb, 3JIEKTPOOTPULATe/IbHOCTb, CTEeeHb OKUC/IEHUSs], XMMHUYeCKasi CBSI3b
(KOBaJsieHTHasi, MOHHasl, MeTa/IyIndecKasi, BOJOPOJHasi), KpUCTa/uTMuecKasl PeriéTka,
TUMBl ~XUMUYECKUX  peakl[id, pacTBOpP,  3JI€KTPOJMUTBI, HEe3JeKTPOUTHI,
3/IeKTPOJIUTUYECKas AUCCOLMALUs, OKUC/IUTENIb, BOCCTAaHOBUTEIb, CKOPOCTb
XMMUUECKOM peakluy, XMMHUYeCKOe paBHOBECHE); TEeOPUM U 3aKOHbI (Teopus
571eKTPOJIMTUYECKON [JUCCOLMaliuM, nepuoauyeckuid 3akoH [I. V. MeHpeneeBa,
3aKOH COXpaHeHHsI MacChl BeIleCTB, 3aKOH COXpaHEeHHs W TpeBpallleHus SHepruu
MpU XUMHUYECKUX peaklysiX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHN SI3bIK XWUMUU,
MHpOBO33peHUYeCKre 3HaHUs, Jie)kallde B OCHOBe TMOHWMMAaHUS MPUUYUHHOCTH U
CHUCTeMHOCTH XWUMHWUECKUX sIBJeHuH, (haKTOJorhueckKue CBeJleHUs] O CBOMCTBAX,
CoCTaBe, TIO/Ty4YeHUH U 0e301aCHOM KCIT0/Tb30BaHUU Ba)KHEUITUX HeOpPraHUuueCKUX
BeII[eCTB B OBITY U TIPAaKTUUYECKOH ZiesiTeTbHOCTU UeI0BeKa;



chOpMUPOBAHHOCTb yYMEHWM BBISIB/ISATh XapaKTepHble NPU3HAKU TOHSTHUH,
yCTaHaB/IWBaTh UX B3aWMOCBSI3b, MCIIO/b30BaTh COOTBETCTBYIOLIME TIOHSATHS MPU
ONMCaHWW HEeOPraHWYeCKUX BeIeCTB U UX TpeBpalljeHNl;

chOpMUPOBAHHOCTb YMEHWM MCMOJb30BaTh XWMHUUYECKYIO CUMBOJIUKY [J/Is
coctaBieHuss (OpPMya Bel[eCTB M ypaBHEHUM XUMHUYECKUX Ppeaklui,
cucrtemaTuueckyro HoMeHKIaTypy (IUPAC) u TpuBHaabHble Ha3BaHUS OT/eNbHBIX
HeopraHW4eckKux BelecTB (yrapHbId ra3, YyrJIeKMC/bIM Ta3, aMMMakK, raiiéHas
13BeCTb, HeraliéHasi U3BeCTh, TUTbeBasi CoZia, MUPUT U IpyTUe);

c(hOpMHUPOBAHHOCTh YMEHUU OMpe/ie/isiTh BaJleHTHOCTb U CTeleHb OKUC/IeHHUS
XMMUUECKHX 37IEMEHTOB B CO€JMHEHMSIX Pa3/IMUHOr0 COCTaBa, BUJ, XUMHUUYECKOU
CBs3U (KOBaJ/IeHTHasi, MOHHAsl, MeTa/yIndyecKasi, BOJOPOJHasi) B COeUHEHUSX, THII
KPUCTA/VIMUECKOW PEeILIETKA KOHKDeTHOTrO BelljecTBa (aTOMHasi, MOJIeKYJIIpHas,
VIOHHAas, MeTa/l/InueckKas), XapakTep Cpe/ibl B BOJIHbIX PACTBOPAX HEOPraHWYeCKUX
coeIMHEeHUH;

chOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBAaTh TIPUHA/I/IEXKHOCTh
HEOPraHWYeCKUX BeIleCcTB [0 MX COCTaBy K OINpeAenéHHOMY K/acCy/Tpyrire
coelMHeHU (MPOCThIe BeleCcTBa — MeTa/l/ibl U HeMeTa/l/ibl, OKCU/Ibl, OCHOBaHUs,
KHUC/IO0ThI, aM(OTepHble TUAPOKCH/bI, COJIN);

c(hOpMUPOBAaHHOCTb YMEHUM pacKpbIBaTb CMBIC/I MEPUOANUECKOro 3aKoHa /.
. MeHieneeBa U IeMOHCTPUPOBATh €r0 CUCTEMaTHU3UPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYI0 (PYHKLIUY;

c(hOpMHUPOBAaHHOCTh yMEHUW XapaKTepu30BaTb 3JIEKTDOHHOE CTPOEHUe
aTOMOB XUMWUeCKUX 371emMeHTOB 1-4 mnepuogsoB Ilepuomuueckort CUCTeEMBbI
xuMHUueckux snemeHToB [I. U. MeHpaeneeBa, WCMNOJb3ys TOHATUS «S-, p-, d-
3JIeKTPOHHbIe opburtanm», «3HepreTuyeckKue YPOBHI», 00BSICHSITH
3aKOHOMEPHOCTH U3MEHEeHUsI CBOMCTB XMMUUECKUX 3/IEMEHTOB U UX COeJUHEeHUU
1o nepuojam U rpymmnam [leprogrueckon cUCTeMbl XUMUYECKUX 371emeHTOB /1. U.
MeHpeneeBa;

chopMHPOBAaHHOCTh ~YMEHUM  XapakTepu3oBaThb  (OMUCHIBaTH)  OOIIMe
XMMHUUeCKrMe CBOMCTBA HEOPraHWYeCKWX BelleCTB  pPa3/IMUHbIX  KJacCoB,
MO/ATBEP)KJAaTh CYLIECTBOBAHHWE TE€HEeTUUYECKOW CBSI3U MEeXJYy HeopraHu4yeCKUMU
BellleCTBaMU C MOMOIIbI0 YPaBHEHHUU COOTBETCTBYIOLIUX XUMUUECKUX PeaKluii;

c(hOpMHUPOBAHHOCTh YMeHHUs K/IaCCU(PUIMPOBATh XUMHUYECKUE peaklUu T10
pa3/IMuHbIM TIpU3HaKaM (YMCIy U COCTaBy pearvpyrolydX BellecTB, TEeJIOBOMY
3 deKTy peaki[iu, U3MEHEHHIO CTerleHel OKHC/IeHHs 3JIEMEHTOB, 0OpaTMMOCTH
peakiuM, y4aCTUIO KaTaJau3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHWM COCTaBJISATb YpPaBHEHUSI DPeaKlUh pPa3/uYHbIX
THUIIOB, TIOJTHbIE I COKPAII[éHHBbIE YPaBHEHHS peaKiiii HOHHOTO 0OMeHa, YUMThIBast
yCJI0BUS, TIPU KOTOPBIX 3TU peakLUu UAYT [0 KOHLIa;



chOpMUPOBAHHOCTh yMEHUI TPOBO/IUTh peakiuM, TO/TBepXKAatoIiue
KaueCTBeHHbI COCTaB pa3/IMUHbIX HeOpPraHUueCKuX BeIecTB, pacro3HaBaTh
OMbITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpax HEOpraHWYeCKHUxX
BelleCTB;

chOpMUPOBAaHHOCTL YMEHMM  pacKpbiBaTh  CYILIHOCTb  OKHUC/UTE/IbHO-
BOCCTAaHOBUTE/HHBIX PeaKI|i TT0CPeACTBOM COCTaBJIeHUs JIEKTPOHHOTO OanaHca
9TUX peaklyu;

c(hOopMHPOBAaHHOCTh YMEeHUN 00BSICHITh 3aBUCUMOCTh CKOPOCTH XUMHYeCKOn
peaklMy OT pPa3/MYHbIX ()aKTOPOB; XapaKTep CMeIleHUs] XUMUYEeCKOT0 PABHOBECHS
B 3aBUCUMOCTH OT BHelllHero Bo3ielicTBus (npuHuumn Jle [llaTense);

chOpMHPOBAaHHOCTL YMEHUM XapakTepu3oBaThb XHWMUUECKHe TIPOLiecChl,
Jie>Kalie B OCHOBe TPOMBIILJIEHHOTO MOy4YeHUs CePHOM KUC/IO0ThI, aMMMaKa, a
Takke C(hOPMHUPOBAHHOCThL TIPe/CTaBeHU 00 OOIMX HAayUHbIX MPUHI[UIAX U
9K0JIOTUUeCKUX Mpob/ieMax XUMUYeCKOT0 TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTbL YMEHHUW TMPOBOAUTH BBLIUKUC/IEHHS C MCI0Jb30BaHUEM
TIOHSTUSI «MaccoBasi [0/ BelljeCTBa B pPacTBOpe», 0OBEMHBIX OTHOILEHWM ra3oB
TIPU XUMUYEeCKUX peaklysX, MacChl Bell[eCTBa WX 00bEMa ra3oB I10 W3BECTHOMY
KOJTMUeCTBY BeIl[eCTBa, Macce WM 00bEMY OJHOTO W3 yUaCTBYIOIIMX B peakluu
Bell[eCTB, TeIIOBOr0 3(d@eKTa peakiMM Ha OCHOBE 3aKOHOB COXpaHEHHUsI MacChl
Bell[eCTB, NTPeBPalLleHHs U COXPaHeHUs SHePIrUy;

chopMHPOBAaHHOCTL YMeHUI CO0/It0/IaTh MpaBu/ia MoIb30BaHUS XUMUUeCKOon
MoCy/Ioi M J1abopaTopHBIM 000Opy/I0BaHWEM, a TakXKe IpaBwWia obpareHusi c
Bell[eCTBAaMU B COOTBETCTBUM C WHCTPYKI[USIMU T10 BBITIOTHEHWIO 1ab0paTOPHBIX
XUMHUYECKUX OTbITOB,;

chOpMUPOBAHHOCTh yYMEHUM T[JIaHUPOBaTh U BBITIO/IHATh XUMHUUECKUI
SKCrepuMeHT (pas/ioKeHue TMepoKCHa BOAOpoJa B MPUCYTCTBUM KaTalu3aropa,
orpefiejieHMe Cpeibl pacTBOPOB BeLIeCTB C TIOMOLIbIO  YHHBEPCAJbHOIO
WHAWKATOpa, BAUSIHUE pa3/InuHbIX (JaKTOPOB Ha CKOPOCTh XMMHWYECKOW peaklivHy,
peakiu MOHHOTO OOMeHa, KaueCTBeHHbIe peakIMM Ha Cy/bGar-, KapOoHaT- u
XJIOPU/I-aHUOHBI, HAa KaTWUOH aMMOHHUSsI, pelleHue 3KCIepHMeHTalbHbIX 3ajad Mo
Temam «MeTtannbl» U «HeMeTanibl») B COOTBETCTBUM C TIpaBWIaMH TeXHUKHU
6e30macHOCTH TIPH OOpaIlleHNH C BellleCTBAMH U JIabopaTOPHLIM 000py0BaHHEM,
Mpe/ICTaB/IATh pe3y/bTaTbl XUMHUYECKOTO SKCIepuMeHTa B (opme 3anucu
YPaBHEHUM COOTBETCTBYIOLIMX peaklyid U (OpPMYy/JIMPOBaTh BbIBOJbLI HAa OCHOBE
3TUX pe3y/bTaTOoB;

chOpMUPOBAaHHOCTL YMEHUW KPUTHUECKH aHa/lM3UpOBaTh XWMUUECKYIO
vHbOpMalL[io, T0/lyuaeMyl0 U3 pasHbIX WCTOUHMKOB (CpeJCcTBa MacCOBOM
KOMMYHUKaIuK, VIHTepHeT U ApYyTrux);



chOopMHUPOBAaHHOCTh ~ yMeHWM  COOMIOfaTh  MpaBWia  SKOJIOTHUECKU
1je/iecoo0pa3HOro TOBeZieHWsT B OBITY W TPY/AOBOM [JesTeIbHOCTH B I[e/SIX
COXpaHeHMUs CBOEro 3[0POBbSi M OKDY’Karolller TPUPOJHOW Cpefbl, 0CO3HABaThb
OMAaCHOCTb BO3/IEWCTBUS Ha >XUBbIE OPraHU3MBbI OMpe/Ie/IEHHbIX BeIeCTB, MIOHUMas
cMbIc/T TIoKasarenss IIIK, TIOSICHST, Ha TpUMepax CrocOoObl yMEHBIIEHUS |
TpeJiOTBPAILeHUs] NX BPEJHOI'0 BO3/|eMCTBUS HA OPraHU3M UeJIOBeKa;

A7is1 00yuaroluXxcss C OrpaHUUeHHBIMA BO3MOKHOCTSIMU 3[I0POBbS: YMeHHe
MPUMEHSTb 3HaHWs 00 OCHOBHBIX MJOCTYMHBIX MeTO/ax I103HAHHUS BeIecTB U
XMMUUECKUX SIBJIEHUU;

IJIsT  CTenbIX W CAab0BUASAIMINX OOYYaroIUXCs: YMeHHe WCIOMb30BaTh
pesibeHO-TOUeUHYyI0 crucTeMy oOo3HaueHuii JI. Bpaitia A5 3amucu XUMUYeCKUX

dbopmy.



TEMATHUYECKOE IVNTAHUPOBAHUWE

10 KJ/IACC
Ko/mmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/je/ioB U TeM (uudpossbie)
Ne n/m Kourtposibabie | ITpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBbI OPraHMueCcKOi XUMUM
[IpenmeT oprannyeckor xumuu. Teopus
1.1 CTPOEeHMs] OPraHUYeCKrUX COeJUHeHUN A. 3
M. bytieposa
Ntoro no paspeny 3
Paspen 2. YrieBoaopoabl
2.1 [TpenenbHble yriaeBOAOPO/Ibl — aJTKaHbI 2
99 HernpesienbHble yrieBog0pO/bl: a/IKeHbl, 6 1
' aZKa/iueHbl, aJIKUHbI
2.3 ApomMatuueckyre yrieBoJ0pOo/bl 2
54 [IpupogHbIe HICTOYHUKHU YIJIEBOJOPOJOB U 3 1
' uXx repepaboTka
Ntoro no paspeny 13
Paszpen 3. Kuciopoacoaepikaijye opraHuyecKue coeJMHeHMUs
3.1 Criuptel. ®eHon 3
39 Anbperuzbl. KapOoHOBbBIE KHUCTOTHI. 7 1
' CrioxkHbIe 3(HUPbI
3.3 YrneBogpl 3 1




Nroro no paspeny

13

Pa3pen 4. A3oTcofepxaliue opraHMuecKue coeJJUHeHUus

4.1 AMUHBI. AMUHOKHUC/IOTBI. besiku 3
Wtoro no pazgeny 3
Pa3pen 5. BeicOKOMOJIeKy/IIpHbIe COeJMHeHUs

5.1 ITnactmaccel. Kayuyku. BonokHa 2
Nroro no paspeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34




11 KJIACC

KoiunuyecTBO yacos JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Ne n/nn KonTponbHble | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchl
Paszpen 1. TeopeTnueckre 0CHOBBI XMMHUM
CrpoeHue aToMoOB. [leproanueckuii 3aK0H
1.1 u [leprogrueckas cucTeMa XUMHUYECKUX 3
sanemenToB /. 1. MeHzeneeBa
12 Crpoenue BeirlectBa. MHOroobpasue 4
' BEILIeCTB
1.3 XuMHnyeckure peakiiuu 6 1 1
Nroro no paspeny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 MeTtasibl 1
2.2 HemeTtasnbl 1 1
53 CBs13b HEOPraHWYECKHX U OPraHUYeCcKux )
' BeILleCTB
Wtoro no pazgeny 17
Pazgen 3. XuiMua U KU3Hb
3.1 XWMHUS U )KU3Hb 4
Nroro no paspeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




MYHULUWUNAITIBHOE  MyHMUMNANBHOE ABTOHOMHOE
ABTOHOMHOE OBLIEOBPA3OBATESBHOE
YUPEXIEHVIE - CPEQHSIS
OBLU-EOBPASOBATEHbHOELLI,EMg:IlSPA3OBATEJﬁleAFI
OE YYPEXXOEHWE -  WKONA 7137
CPEOHAA A aBNACL aBTOPOM 3TOrO
OBLEOBPA3OBATEIJ pHAcKyMeHTa
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