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[TOACHUTEJIBHASA 3ATINCKA

Pabouasi mporpaMma 1o XMMHUU Ha YpOBHe cpejiHero o01iiero obpa3oBaHus pa3paboTaHa Ha OCHOBe
depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBannu B Poccuiickoit Pesmepaiium»,
TpeboBaHUii K pe3y/nbTaraM 0cBoeHUs (eiepabHONM 00pa30BaTeIbHOM MPOrpaMMbl CpPe/IHero
obmero obpazoBanusi(POIT COO), npescTaBieHHbIX B PeiepasbHOM roCyapCTBEHHOM
obpazoBarenbHOM ctaHgapte COO, ¢ yuérom KoHieniuu riperofaBanus yue6HOro ripegmMeTa
«XumMusi» B 0bpa3oBaTebHBIX OpraHu3auusix Poccuiickoit @efepariyiv, peaan3yromnuX 0OCHOBHbIE
oOpa3oBaresibHbIe TIPOTPaMMbI, U OCHOBHBIX TIOJIOKeHUM «CTpaTeruu pa3BUTHsI BOCIIUTAHUS B
Poccutickon ®eneparuu Ha epuog, 1o 2025 roga» (Pacniopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMusi Ha YpoBHe yITyOlEéHHOTO M3y4YeHHs 3aHUMaeT Ba)KHOe MeCTO B CHCTeMe eCTeCTBeHHO-
HayuHoro obpa3oBaHusi yuaiquxcsi 10-11 knaccoB. M3yueHue npegMeTa, peasu3yemMoe B YCIOBHUSIX
QG depeHIMPOBaHHOTO, TPOGUILHOTO 00yUeHHs], MPU3BaHO 00ecreunTs 0011je00pa3oBaTeIbHYI0 U
00111eKy/IbTYPHYO TIOATOTOBKY BBITTYCKHHUKOB IITKOJTbI, HEOOXOAUMYIO /IJIs a[JafiTal{il UX K ObICTPO
MEHSIIOIIMCS YCJIOBUSIM )KU3HU B COLIMYMe, a TakKe ZJIs1 TTPO/[0/DKeHHsT 00yUueHHsT B OpraHU3aLysax
npodeCcCOHa/ILHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJHON U3 MPUOPUTETHBIX
JOUCLIUIIIVH.

B niporpamMMe 1o XMMUM Ha3HaueHUe TMpefMeTa « XUMUsi» TI0ydaeT MopoOHY0 UHTepIIpeTaLuio B
COOTBETCTBHUHM C 0CHOBoOTO/ararommmMu nosnoxkeHnsMu @T'OC COO o B3anMo00yC/I0BIEHHOCTH
1jesiel, cofiep>KaHusi, pe3y/bTaToB 00yueHUst ¥ TpeOOBaHU K YPOBHIO MOJTOTOBKH BBITTYCKHHKOB.
CBuZIeTelbCTBOM TOMY SIB/ISIFOTCS CJIe/IyHOILME BBINO/THSIEMble [TPOrpaMMOi 10 XUMHUU (QYHKLIUK:

MH(OPMaL[MOHHO-MeTo[uuecKasi, peann3aliys KOTOpoi obecrieurBaeT MoyyeHre
TIpe/ICTaB/IeHHs O LIeJIsIX, COZlePKaHuH, 001Lel cTpaterny 00y4yeHusi, BOCITUTAHUS U Pa3BUTHS
o0yuaroIMxcst CpeficTBaMu MpeiMeTa, M3yuyaeMoro B paMKax KOHKPeTHOro npoduis;

OpraHM3alMOHHO-IIJIaHUPYIOIIlas, KOTOpasi IIpefyCMaTpuBaeT OrpefiesieHre: IIPUHLUIIOB
CTPYKTYPUPOBAHUSI U MOC/Ie[0BaTe/IbHOCTH U3yueHus: yueOHOro MaTepuasia, KOJinueCTBeHHbIX U
KaueCTBEHHBIX ero XapakTepUCTHK; TOAX0/0B K (JOPMHUPOBaHUIO COJiepyKaTelbHOM OCHOBBI
KOHTPOJISI ¥ OLIeHKU 06pa30BaTe/ibHbIX JOCTH)KeHUM 00yuarolyxcsi B paMKaxX UTOTOBOM aTTecTalyn
B (hopMe eIMHOTO TOCYJAapPCTBEHHOTO 5K3aMeHa M0 XUMHHU.

[Tporpamma Asist yriy61E8HHOTO U3yUYeH sl XUMUK:

yCTaHaB/MBaeT MHBAPUAHTHOE TIPeIMETHOEe COfiepKaHue, 00si3aTesibHOe /71t U3yUYeHus B
paMKax OTJieflbHbIX Mpodusiel, mpefycMaTpyBaeT pacripe/ie/ieHrde U CTPYKTYPUPOBaHUe ero 1o
KJlacCaM, OCHOBHBIM COZieprKaTe/IbHbIM JIMHUAM/paszesnam Kypca;

JIaéT TIpUMepHOe pacripe/iesieHle yueOHOTo BpeMeHH, peKOMeHIyeMOoro /i/isi U3yueHust
OT/leJIbHBIX TeM;

Tipe/ijlaraeT MPUMEePHYIO TI0C/Ie[J0BaTe/IbHOCTb U3yUeHHsl yueOHOro Marepurasa ¢ y4éToM
JIOTHIKY TIOCTPOEHUS KypCa, BHYTPUIIPeAMETHBIX U MeXXIIPeIMEeTHBIX CBSI3el;

JaéT MeTo/[MUeCKyr0 UHTepIIpeTaLyIo 1ie/iel U 3aZiad h3yueHus rpeJMeTa Ha yriyOnéHHOM
YPOBHE C YY4ETOM COBpPEMeHHBIX TIPUOPUTETOB B CHCTEMe Cpe/iHero obijero obpa3oBaHus,
cofiep>kaTre/lbHOW XapaKTepUCTHKU MJIaHUPYeMbIX Pe3y/bTaTOB OCBOEHKSI OCHOBHOM
obpa3oBaTebHO TIPOrpaMMBbI CpeZiHero 001ero 00pa3oBaHus (JIMUHOCTHBIX, MeTalpeJMeTHbIX,
TIpeZIMeTHBIX), @ TaK)Ke C YUETOM OCHOBHBIX BU/IOB yueOHO-TT03HaBaTe/IbHbIX 1eHCTBUM
00yuaroI[erocsi 10 0CBOEHHIO COZIepyKaHUsI TIpe/IMeTa.

[To Bcem Ha3BaHHBIM MO3ULIMSM B [IPOrpaMMe 10 XMMUU MpeZlyCMOTpeHa NpeeMCTBEHHOCTD C
obyueHreM XMMHH Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHusl. 3a rpefiesiaMu yCTaHOBIEHHOMN
TIPOTPaMMOi 110 XMMUM 00si3aTeTbHOM (MHBAPUAHTHOM) COCTaBJISIFOLIeN Cofiep>KaHusi yueOHOTro
npeiMeTa « XUMHUsT» OCTAETCS BO3MOXKHOCTb BbIOOPA ero BApUAaTHUBHOM COCTABJ/ISFOILEH, KOTOpast
JIO/KHA OTpe/ie/IsiTbCsl B COOTBETCTBUM C HarlpaB/ieHHeM KOHKPEeTHOTO TIpodusisi 00yueHus!.

B cootBercTBUM € KOHLenTyalbHbIMU Tos10KeHrsaMu PI'OC COO o Ha3HaueHWH MpeMeTOB
6a3zoBoro u yriy6séHHOTO YpOBHel B cucteMe v depeHLPOBaHHOTO 00yUyeHHsl Ha YPOBHe
cpefHero ob1riero oOpa3oBaHMsl XUMUSI HA YPOBHE YITyO/IEHHOTO M3yUYeHHs HarlpaB/ieH Ha
peasi3al|io MpeeMCTBeHHOCTH C TIOC/Ie[yHOLLUM 3TarloM Io/TyueHUst XMMU4YeCckoro obpa3oBaHus B



paMKax M3y4eHus Crieljua/bHbIX eCTeCTBeHHO-HayYHbIX U XMMHUUeCKUX JUCLIUIIIVH B By3ax U
OpraHu3alusx cpeiHero rnpodeccuoHaibHOro 00pa3oBaHus. B 3Toii CBsi3u U3yuyeHue npeiMeTa
«XWUMHs1» OPHEHTUPOBAHO MPEeNMYIIIeCTBEHHO Ha paCIIMpeHue U yIiyOsieHre TeopeTuuecKoi U
TIPaKTHYeCKOU MOATrOTOBKU 00yUaroIyXcsi, BHIOPABILMX OMpe/ie/IéHHbIN TTPoduib 00yueHusi, B TOM
YHCJIe C TIePCIeKTUBOM MOC/IeIyOIIero MoiyyeHus XUMAYeCcKoro 00pa3oBaHus B OpraHU3aLysx
nipodeccroHabHOTO 00pa3oBaHus. Hapsimy c 3TuM, B cBete TpeboBanuii @I'OC COO k
TIaHUPYeMbIM pe3y/bTaTaM 0CBOeHHs efiepabHOM 00pa3oBaTe/ibHOM ITPOrpaMMbl CpeJHEr0
ob11iero obpa3oBaHus U3yueHue rpegMeTa « XUMHs» OPUeHTUPOBAHO TaKyKe Ha pellieHue 3a/jau
BOCITUTAHUS 1 COLIMAIbHOTO Pa3BUTHsI 00yUaroIuxcs, Ha (POPMHUPOBAHUE y HUX
o0I11leMHTe/IeKTYaIbHbIX YMeHUM, yMeHU palioHaM3alyy yuebHoro Tpyzia 1 060011EHHBIX
CII0COOO0B [1eSTeTbHOCTH, UMEIOIINX MeXIUCLUTUTMHAPHBIN, HaATIPeAMEeTHBIM XapakKTep.
CocTaB/sIFOIIMMU TIpeiMeTa « XUMUsi» Ha YPOBHe YITyO/EHHOTO M3yueHUs SIBISIIOTCS yITyO/éHHbIe
Kypchbl — «Oprannueckast xumusi» 1 «O011jast 1 HeopraHuueckast Xumusi». [Ipy onpesieneHnu
TIOAIXO/I0B K OTOOPY Y CTPYKTYPHOM OpraHu3aliy CoZiep>KaHusi 3TUX KypCOB B ITpOrpamMme 10
XWUMUH 33 OCHOBY NMPUHSTHI 1ojioxkeHust ®T'OC COO o pa3nuunsix 6a30Boro v yriy6iéHHOTO
YPOBHel u3yueHus peJmera.

OcHoBy copiepkaHusi KypcoB «OpraHnueckast Xumusi» U «O011iast 1 HeopraHnJecKast XUMUsD»
COCTaBJIsIeT COBOKYITHOCTh TIPeIMETHBIX 3HAaHUM U YMeHUM, OTHOCALIMXCS K 6a30BOMY YPOBHIO
V3y4eHus nipegMeTa. JTa CHUCTeMa 3HaHUU NTosTyvaeT orpefie/IEHHOe TeOpeTHYeCKoe 100/ THEHNe,
TI03BOJISIIOLL[ee 0CO3HAHHO OCBOUThH CYIL[eCTBEHHO 00JibMi 00bEM (PaKTO/IOrHUeCKOro MaTepuraria.
Tak, Ha yrmy0/1€HHOM ypOBHe M3y4eHus rpeamMeTa obecriedeHa BO3MOKHOCTh 3HAUMTETbHOTO
yBe/inueHusi 00bEMa 3HaHUI 0 XUMHUUeCKHX 3/IeMeHTaX U CBOMCTBaX UX COeJMHEeHUI Ha OCHOBe
pacImpeHus U yIiiyOsieHus peicTaB/lIeHN O CTPOEHHUH BelljeCTBa, XMMUUeCKOMN CBS3U U
3aKOHOMEDHOCTSIX MMPOTeKaHHsl peakl1ii, paCCMaTpPpUBAEMbIX C TOUKH 3pEHUS] XUMUYeCKOH
KWHeTUKU Y TepMOJUHAMUKU. VI3yueHue repruoZueckoro 3akoHa u [lepruogueckoi CUCTeMBI
XUMUAYeCKUX 3/IeMeHTOB 0a3upyeTcsi HA COBpEMEHHBIX KBAaHTOBOMeXaHUUeCKHX TPe/ICTaBIeHUsIX O
CTPOEHHHU aToMa. XUMHUeCKasi CBSI3b OOBSICHSETCS C TOYKH 3PEHHs SHepreTHueCKIX U3MeHeHHUH
nipy eé 0O6pa3oBaHUM U pa3pylleHHH, a TaKKe C TOUKH 3PeHHs] MeXaHU3MOB eé 00pa30BaHMUs.
M3yyeHune TUIOB peakLii OTOMHSIeTCS ()OPMHUPOBAHKEM TIPe/ICTaB/IeHHH 00 371eKTPOXUMUYE CKUX
rpoLjeccax U 1eKTpoJiM3e paciljlaBOB U paCTBOPOB BellleCTB. B Kypce opraHnueckoil XMMum Npy
PacCMOTpeHHH peaKLMOHHOW CIIOCOOHOCTH COeJMTHEeHHH y/iesisieTcst 0coboe BHUMaHMe BOIIPOCaM
00 31eKTpoHHBIX 3¢ deKTax, 0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKY/IaX U MeXaHU3Max peakL1il.
Ocoboe 3HaueHHe UMeeT TO, UTO Ha COZiepKaHHe KyPCOB XUMHH yTTyOIEHHOTO YPOBHS U3yUeHHUsT
JUIs1 KJIaCCOB orpezie/IEHHOTO TTpoduis (TJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011eli crcTeMe TIpeZIMEeTHBIX 3HAHMH) OKa3bIBaIOT B/IUSTHUE CMEXKHBIE TIPeIMETHI.
Tak, HarpuMep, B COZiep>KaHUU MpeMeTa JJisi K/IaCCOB XUMMKO-(pu3rueckoro rnpoduss 6ombliiioe
3HaueHue OyZyT UMeThb 37ieMeHThI yueOHOro Marepuaria 1o obmeit xumuu. [1py u3yueHnu npegmera
B /IAaHHOM CJlyuae aKLeHT Oy/ieT cZiesiaH Ha 0OI1{HOCTb MeTO/[0B M03HaHMs1, OOII[HOCTb 3aKOHOB U
TeopUil B XUMHUU U B (PM3MKe: aTOMHO-MOJIeKy/IsipHasi Teopusi (MoJieKy/sipHasi Teopusi B (pr3uke),
3aKOHbI COXPaHeHUs MaCcChl ¥ SHEPryy, 3aKOHbI TePMOJVHAMUKY, 3JIeKTPOJIN3a, [IPeCTaB/IeHus O
CTPOEHMH Bell|eCTB U JIpyroe.

B TO >ke BpeMsi B cOfiepyKaHUU TIpeZiMeTa /1JIsi KI1IaCCOB XUMHUKO-010/Iornueckoro mpoduisi 60/bImi
yZenbHBIN BeC OyzleT UMeTh OpraHndeckasi Xumusl. B 3Tom cityuae mipeioCTaBsieTCsi BO3MOKHOCTb
Juist 6osiee 0OCTOATENTBHOTO PACCMOTPEHHsI XMMUUeCKOM OpraHr3al{uM KJIeTKH Kak Orooruueckoi
CUCTEMBI, B COCTaB KOTOPOU BXOZAT, K IIPUMeDY, TaKhe CTPYKTypHbIe KOMITOHEHTBI, KaK JIMITHA/bI,
6enku, yryieBofbl, HyK/JIeMHOBbIe KUCIOThI U Jpyrye. [Ipy 3TOM 3HaHus 0 coCTaBe U CBOMCTBaX
TIpefiCTaBUTe/Iel OCHOBHBIX KJ/IaCCOB OPraHU4eCKUX Bell|eCTB CJTy>KaT OCHOBOM [i/1s1 U3yUYeHUs]
CYLLIHOCTH TIPOL[eCCOB (POTOCUHTE3a, [IbIXaHUs], MHL|eBapeHHsl.

B nyiane ¢popMupoBaHUsi 0CHOB HayUYHOTO MHUPOBO33pEeHHsI, OCBOEHHS 00II[eHayYHbIX MEeTO/IOB
T03HAHUS U OMbITa MPAKTUUECKOTO NIPUMEHEHHsI HayYHbIX 3HAHUW M3ydeHre TIpeaMeTa « XUMUs»
Ha yrIyO/I€éHHOM yPOBHE OCHOBAHO Ha MEXKITPeMETHBIX CBSI35X C yueOHBIMU IIpeIMeTaMHu,



BXO/ISIIIIMMU B COCTAB MpeIMeTHBIX o0sacteli «EcTecTBeHHO-HayuHbIe TIPEIMEThI», «MaTeMaThka U
vHbopMaThKa» U «Pycckuil I3bIK U IUTEpaTypa».

[Tpu u3yueHun yuebHOro mpeiMeTa « XMMUsD» Ha YIIyOJIEHHOM YPOBHE Tak)Ke, Kak Ha yPOBHe
OCHOBHOTO U cpeZiHero obiijero obpa3oBanusi (Ha 6a30BOM ypOBHe), 3afiaueli iepBOCTereHHOMN
3HAUMMOCTH SIB/IsSIeTCs JOPMUPOBaHME OCHOB HAYKU XMMHH KakK 00/1aCTH COBPEMEHHOTO
eCTeCTBO3HaHUsI, TIPAKTHUeCKOM JlesTe/IbHOCTH YesloBeKa M OHOTO U3 KOMITOHEHTOB MUPOBOM
Ky/IbTYpbI. PellieHre 3Toi 3a7jaun Ha yriyO/€HHOM YPOBHE M3yUeHHsl TIpe/IMeTa Mpe/rosiaraet
peasiM3al|io TaKUX Liesiel, Kak:

(hopmHpoOBaHUe Mpe/CTaB/IeHH: 0 MaTePUATbHOM eJUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
TI03HaBaeMOCTH SIBJIEHUM TTPUPO/BI, O MeCTe XUMHUU B CUCTEMe eCTeCTBeHHBIX HayK U eé Be/ylieit
poJi B 00eCIieueHuH YCTOMUHMBOTO PAa3BUTHS UeIOBEUeCTBA: B PellieHnH TIpobieM 3K0J/I0rruye CKOH,
SHepreTUUeCKOM U MHIIeBOM 6e301MacHOCTH, B pa3BUTUU Me/IUL[MHbI, CO3/laHU1 HOBBIX MaTepHasioB,
HOBBIX UCTOUHHMKOB 3HEPTUH, B 00eCrieyeHnH paljioHaIbHOTO TIPUPO/IOTIO/Ib30BaHMUs, B
(hopmMHrpOBaHNY MUPOBO33peHMUs 1 0011]eil Ky/IbTyphI UesloBeKa, a TakKe SKOJ0rudecKn
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TIPUPO/HOM Cpe/ie;

OCBOEHHe CHCTeMbl 3HaHHUH, JieXKallliXx B OCHOBe XMMHUUeCKOW COCTaBJIsItoLLeli eCcTeCTBeHHO-
HayuHOW KapTHHBI MUpa: (pyH/[aMeHTaIbHbIX TIOHSTHH, 3aKOHOB U TEOPUM XUMHH, COBPEMEHHBIX
TIpeZiCTaB/IeHHi O CTPOEHMH Bell[eCTBa Ha Pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKY/ISIDHOM,
Ha/IMOJIEKY/ISIPHOM, O TEPMOJJUHAMHUYeCKUX ¥ KUHETHYe CKUX 3aKOHOMEPHOCTSIX MPOTeKaHUs
XUMUAYEeCKUX pPeaklii, 0 XMMHUUeCKOM paBHOBEeCHUH, PaCTBOPAxX U AUCIIePCHBIX CUCTeMax, 06 00Imx
HayUHBIX MMPUHIIATIAX XUMHUYeCKOTO TIPOU3BO/ICTBA;

(hopmupoBaHue y 00yUJaroIMXCcst 0CO3HAaHHOTO TTIOHUMaHKsI BOCTPeOOBAHHOCTUA CUCTEMHBIX
XUMUYEeCKUX 3HAaHUM [ 00bsCHEHUSI K/TIOUEBBIX H/el 1 TTpobieM COBpEMEeHHOUM XWUMUH, [IJIsT
00BbsICHEeHUsI ¥ TIPOTHO3UPOBAHUS SIBJIEHU, UMEIOIINX eCTeCTBeHHO-HAYUHYIO TIPUPO/AY;
I'PaMOTHOTO pellieHus Mpo0bsieM, CBSI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHKSI, aHa/I3a 1 OLIEHKH C
TIO3UIIMM IKOJIOTHUeCKO 6e3011acCHOCTH MOC/Ie[CTBU OBITOBOM U IMPOU3BOACTBEHHOM
JiesiTe/TbHOCTH UesIoBeKa, CBI3aHHOMW C XMMUYeCKUM TTPOU3BO/[CTBOM, UCTIO/Ib30BaHUEM U
riepepabOTKO BeIlecTs;

yry6ieHue TIpeicTaB/IeHnid 0 HayuHBIX METO/IaX IMO3HaHUsL, HeOOXOJUMBIX /15t
NIproOpeTeHNUsT YMEeHUH OPUEeHTUPOBATLCSI B MUPE Bell[eCTB U 00bsCHEeHHSI XMMUUeCKUX SIBJIEHUH,
WUMEOII[UX MeCTO B MPUPO/IE, B TIPAKTUUECKOU ZIeSITe/TbHOCTH 1 TIOBCEIHEBHOW >KU3HHU.

B muiaHe peasiv3aliuu repBooyepe/IHbIX BOCITUTATebHBIX U Pa3BUBAIOIIMX (DYHKLIUM 11€/I0CTHOU
CHCTEMBI Cpe/iHero 0011ero 006pa3oBaHus MPU U3yUeHUH TIpeAMeTa « XUMHUsI» Ha yIiyOnéHHOM
yPOBHe 0C00yt0 aKTya/sbHOCTh IPUOOPeTar0T Takye Lie/iv U 3aZlaui, Kak:

BOCTIMTaHUE YOEXIEHHOCTH B TI03HABAEMOCTH SIBJIEHUH MPUPO/ibI, YBAXKEHUS K MPOLIECCY
TBOpUECTBa B 00/1aCTH TeopeTUUeCKUX U MPUK/IAJHBIX UCC/Ie0BaHUN B XUMUH, (HOPMUPOBaHKe
MHPOBO33P€EHHS], COOTBETCTBYIOII[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALIUK K 00yUYeHHIO U M03HaHUI0, CTIOCOOHOCTeH K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHWIO Ha OCHOBE YCBOEHUS 0011eueioBeueCKUX 1[eHHOCTeH;

pa3BUTHe TI03HaBaTe/IbHbIX HHTePeCoB, MHTe/IeKTYalIbHbIX U TBOPUECKUX CIIOCOOHOCTeM
oOyuatoruxcs, hOpMHpPOBaHUE Y HUX CO3HATeTbHOTO OTHOIIIEHUs K CaM000Opa30BaHUI0 U
HerpepbIBHOMY 00pa30BaHMIO KaK yCJIOBUIO YCIIeITHOM 1podecCcHoHanbHOM 1 0011le CTBeHHOM
JiesiTe/TbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUsI K CBOEMY 3/I0POBBIO U TTOTPeOHOCTH B 3710pOBOM
obpa3ze >KH3HU;

(hopmMHpOBaHUe YMeHUI U HaBBIKOB Pa3yMHOTO TIPUPO/IOTIO/Ib30BaHMUsI, Pa3BUTHE
9KOJIOrMUeCKOM KY/IbTYPbl, IpHOOpeTeHre OmbiTa 00IIie CTBeHHO-TI0/Ie3HOM 3KO0/I0rHUeCKo
JesITeTbHOCTH.

OO6111ee yKC/I0 YaCOB, TIPeAYCMOTPEHHBIX [/ U3yueHUst XUMUHW Ha yT/1y0/ieHHOM YpOBHe CpeJjHero
ob1iero obpa3soBanusi, coctapsnsieT 204 vacos: B 10 kacce — 102 vaca (3 vaca B Hezieno), B 11
Ksacce — 102 yaca (3 yaca B HeJiei0).



COOEP)KAHNE OBYUEHUA
10 KJTACC

OPIAHNYECKAA XUMNA

TeopeTryecKrie OCHOBBI OPraHU4YeCcKol XUMHHU.

[Tpenmet v 3HaUeHMe OpPraHWYeCKOW XUMUH, TTPeZCTaB/IeHre 0 MHOTO00pa3sui OpraHruueCKIX
coeIMHeHU.

OJeKTpOHHOe CTPOeHHe aToMa yIyieposia: OCHOBHOe M BO30YK/JEHHOe COCTOsTHUsI. BasieHTHbIe
BO3MOXXHOCTH aroma yriepoza. XuMuueckasi CBsi3b B OpraHAueCKUX CoeZJMHeHUsIX. TUIIb
rubpuM3aIy aTOMHBIX opOuTaneli yriepoga. MexaHn3Mbl 00pa30BaHMsI KOBAaJIEHTHOU CBSI3U
(oO6MeHHBIH U IOHOPHO-AKLeNTOPHBIN). THITBI TTepeKphIBaHUsS aTOMHBIX OpOUTasneil, o- U T-CBsI3U.
OpuHapHasi, IBOiHAs ¥ TPOMHast cBs3b. CIoCoObI pa3phiBa CBsi3eld B MOJIEKY/IaX OpPraHuYeCKUX
BelljecTB. [ToHsTHE 0 cBOOOAHOM pasiviKaie, Hyk/ieohuse U sseKTpoduse.

Teopus CTpoeHHs1 OpraHuuecKux coefuHeHUU A.M. ByTiiepoBa 1 COBpeMeHHbIe Npe/iCTaBIeHNs O
CTPYKTYpe MOJIeKy/l. 3HaueHre TeOPUU CTPOEHHsI OpraHuueCcKUX coejuHeHui. MosieKy/nsipHble U
CTPYKTypHble (popMyJibl. CTPYKTypHbIe ()OPMYJIbl Pa3/IMUHBIX BU/IOB: pa3BEpHYTasl, COKpallléHHasl,
ckesieTHasi. VI3omepusi. Buzibl u3oMepun: CTPYKTypHasi, IPOCTPAaHCTBEHHas. D/IeKTPOHHbIE 3 (eKThI
B MOJIeKy/laX OpraHu4eCcKUX CoeInHeHUN (MHAYKTHUBHBIA U Me30MepHbIN 3(P(eKThI).
[TpencraBnenve o knaccuyrKalyy OpraHiueckrx BellecTs. [ToHSTHe 0 PyHKLIMOHA/IBHOM TpyIIIIe.
I'omonorus. 'omonornueckue psabl. CucremMarnyeckasl HOMeHK/IaTypa OpraHMueCKUX COeJUHeHUU
(IUPAC) v TpuBHabHbIe Ha3BaHUS OT/e/bHBIX Mpe/iCTaBUTeNeM.

OcobeHHOCTH U KIacCU(UKALHST OpraHNueCcKuX peakuii. OKUC/TUTeTbHO-BOCCTaHOBUTETbHBIE
peakLy B OPraHUueCKOW XUMUH.

OKcrieprMeHTanbHbIe MEeTO/IbI M3YUeHHsl BeIleCTB U MX MpeBpalljeHHi: 03HaKOM/IeHHe ¢ 0Opa3uamu
OpraHMYeCcKHX Bell|eCTB U MaTeprasiaMi Ha UX OCHOBe, OIIBbITHI I10 TIpeBpallieHUI0 OpraHuveCcKrux
BeIL[eCTB NPY HarpeBaHuM (Ti1aBJieHre, 0OyT/IMBaHKe 1 TOPeHue), KOHCTPYHPOBaHKe Moesei
MOJIEKYJ/I OpraHhueCKUX BellleCTB.

YrneBog0poabl.

Ankanbl. [omonoruyeckuii psifi ankaHoB, obiiast hopmysa, HOMEHK/IaTypa U U30MepHs.
OJeKTPOHHOE ¥ TTPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKY/T a/IKaHOB, SP3-THOPHIN3aliyisi aTOMHBIX
opburaneii yrnepoza, o-cBsi3b. Pusnueckue CBONWCTBA a/KaHOB.

XuMuyecKye CBOKWCTBA alIKaHOB: PeakLiy 3aMellleHNs, U30Mepr3aliiy, JeruprupoBaHus,
L[MK/IM3aL[1¥, MMPO/IM3a, KpeKUHra, ropeHusi. [lpesicraBieHye o MexaHu3Me peakivii paZiuKaJbHOIo
3aMeleHusl.

Haxoxenue B ipupoze. CriocoObl MoTyyeHus ¥ MpUMeHeH e alkaHoB.

Lnknoankanel. O6mas popmysa, HOMeHKIaTypa v n3oMepusi. OCO6eHHOCTH CTPOeHUS U
XUMUAYEeCKUX CBOMCTB MasibiX (LJUK/IOMNPOIIaH, LIUK/I00yTaH) ¥ OObIYHBIX (LIMK/IOTIEHTaH,
LIMK/IOTeKCaH) [UK/I0ankaHoB. CrIoco0bI MoTyyeHust U IPUMeHeHre LIMK/I0a/IKaHOB.

Ankenbl. [omMosiornyeckuii psifi ankeHoB, o0111ast hopmysia, HOMeHK/IaTypa. DJIeKTPOHHOe U
TIPOCTPAHCTBEHHOE CTPOEHMEe MOJIEKY/T a/IKeHOB, SP2-TUOpUM3aLivs aTOMHBIX OpOuTase yriepoaa,
0- 1 m-cBsA3U. CTPYKTypHas U reomeTpryeckas (LiMc-TpaHc-) usoMepusi. Pusnueckre CBOMCTBA
a/KeHOB. XMMHYeCKHe CBOVCTBA: PeaKL|UM NPUCOeJUHEeHNs], 3aMelleHUs B O-IT0JI0’KeHUe TPy
JBOMHON CBSI3W, OJIMMepHr3aLiy U okucieHus. [IpaBuno MapkoBHuKoBa. KauecTBeHHbIe peakiiyn
Ha ZIBOIHYTO CBs3b. CIIOCOOBI 1OTyYeHusl ¥ IPUMeHeHre aIKeHOB.

Ankaguensl. Knaccrdukanys ankazreHoB (CONpPSDKEHHbIE, M30/IMPOBaHHbIE, KyMY/IUPOBAHHBIE).
Oco6eHHOCTH 37IeKTPOHHOTO CTPOEHUSI MU XUMHUECKHUX CBOMCTB COTIPSDKEHHBIX AWEHOB, 1,2- 1 1,4-
niprucoeuHeHue. [ToMmepu3aiyst CONPsKEHHBIX JueHOoB. CriocoObl MoTyyeHust U PUMeHeHe
anKaJIieHoB.

Anxunbl. [oMonoruueckuit psifi ankMHOB, 0011jasi opMysa, HOMeHK/IaTypa U U30MepHusi.
OJIeKTPOHHOE ¥ MTPOCTPAHCTBEHHOE CTPOEHKE MOJIEKY/T a/IKWHOB, SP-THOPHU/M3alysl aTOMHBIX
opburaneii yrinepoga. ®usnueckre CBOMCTBA aIKUHOB. XMMHUUeCKHe CBOMCTBA: peakLuu



NIPUCOeUHEHNs], IMMepU3aliui ¥ TpUMepu3aLiiu, OKUCIeH:s. KucioTHbIe CBOWCTBA a/IKUHOB,
VMeHOILMX KOHL[EBYIO TPOMHYIO CBsi3b. KauecTBeHHbIe peaKI[Mi Ha TPOWHYO CBsi3b. Crioco0bl
TIO/TyYeHHs1 U IPUMeHeHHe alKUHOB.

ApomMaTHhueckue yrieBoiopobl (apeHsl). ['oMosiornueckuii psiji apeHoB, obiiast hopmyiia,
HOMEHKJ/IaTypa ¥ M30Mepusi. DJIeKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHHe MOJIeKy/Ibl OeH301a.
du3nuecKre CBOMCTBa apeHOB. XMMUUYeCKHe CBOMCTBa 6eH30/1a U ero rOMOJIOTOB: peakIuu
3amelreHus1 B OeH30/IbHOM KOJIbLIE U YITIEBOAOPOJHOM PajiviKaje, peakjiy MPUCOeJUHeHHS,
OKHCJIeHe roMo/ioroB 6eH3ora. [IpescraBneHre 06 opreHTUPYIOLeM JIeMCTBUM 3aMeCTHTe el B
OeH30/IbHOM KOJIblle Ha TIPUMepe aIKU/IbHBIX Pa/IUKaIoB, KApOOKCHUIbHOM, THPOKCHUTbLHON, aMHUHO-
Y HUTPOTPYIIITbl, aTOMOB rajioreHoB. OCO6eHHOCTH XUMHUeCKHUX CBOMCTB CTUPOJIA.
[Monumepu3anys ctuposa. CriocoObl ToTyueHHs: U IPUMeHeHe apOMaTHUeCKUX YI/IeBOAOPOOB.
[Tpupopublii ra3. [TonyTHble HeTaHbIEe ra3bl. HeTh U eé mpoucxoxaeHre. KameHHbIN yro/b U
TIPOAYKTHI ero repepaboTtku. Crioco6s! mepepaboTKH He(TH: TIeperoHKa, KpeKUHT (TepMUUeCKuid,
KaTa/JIMTUueCKuii), pucopMUHT, Tuposu3. [IpoayKTel iepepaboTKy He)TH, UX TIPUMeHeHue B
TIPOMBIIIJIEHHOCTH U B OBITY.

leHeTHueckast CBSI3b MeXXYy Pa3IMUHBbIMU KJ/IaCCaMU YITIEBOZOPOZOB.

O/eKTPOHHOe CTPOeHHe rajioreHIpOM3BOJHbIX YIIeBOA0POOB. Peakijum 3aMellieHus TajoreHa Ha
TUIPOKCOTPYIIIY, HUTPOrPyMIly, LIMaHOT PYIIIy, aMUHOTpyIy. [leiicTBUe Ha rajioreHNpor3BO/IHbIe
BO/JJHOT'O Y CLIMPTOBOTO pacTBopa 1iénoun. B3anMoyelicTBre furaaoreHankaHoB C MarHUeM U
LUHKOM. [IoHsITHe 0 MeTayIo0praHnyecKrx coeiMHeHusIX. VIcronp30BaHre rajoreHnpou3BOJHbIX
YIJIEBOZIOPO/ZIOB B OBITY, TEXHUKE 1 TIPH CUHTEe3€e OPraHn4yeCKHX BeIeCTB.

OKCIrepyUMeHTa/IbHble MeTO/Ibl U3yUeHusl BelleCTB U MX MpeBpallieHui: u3yueHue (puandyeckrux
CBOMCTB YyIJIEBOAOPO/ 0B (PaCTBOPUMOCTB), KaueCTBEHHBIX PeakLUi yI/IeBOJOPO/IOB Pa3/InUHbIX
K/1accoB (obeciBeurBaHre OPOMHOM WM MOHOM BO/IbI, paCTBOPA MepMaHraHara KaJusi,
B3aMMO/IEMCTBYE alleTH/IeHa C aMMHUaUYHbIM pacTBOpoM okcuzia cepedpa(l)), kauecTBeHHOE
oOHapy>keHHe yIieposia ¥ BOIOpO/ia B OpraHWyeCcKUX BellleCTBaX, MojiyueHre STUieHa U U3ydeHre
ero CBOWCTB, O3HaKOMJIeHHe C KosieKiusiMu «Hedte» 1 «Yromb», ¢ obpasijamu miactMmacc,
Kay4yyKOB U pe3UHbI, MO/le/TMPOBaHUe MOJIEKY/1 YIVIEBOJOPOJ OB U raJoreHIPOr3BOAHbBIX
YIJ1eBOZ0PO/IOB.

Kucnopogcopep>kailiie opraHiuecKye CoeJiHeHUsI.

[TpenenbHble OfiHOATOMHBIE CITMPTHL. CTpOeHWe MoJieKysl (Ha IpUMepe MeTaHo/1a U 3TaHoJ1a).
T'omosnornyeckuit psizi, obijast popmyrsa, ©3oMepusi, HOMeHK/IaTypa U Kiaccudukarusi. Pusndeckue
CBOMCTBA Ipe/ie/IbHbIX 0/JHOaTOMHBIX CLIMPTOB. BofopoHbie CBSI3M MeX/ly MOJIeKy/1aMu CITHPTOB.
XVMUYecKye CBOKCTBa: peakl[uu 3aMellleHus], JerupaTalii, OKUCIeH s, B3aUMO/IelCTBHe C
OpraHuueCcKVMH U HeopraHuueCcKUMH KuciotaMu. KauecTBeHHasi peakijysi Ha OfJHOAaTOMHbIe
crupThl. [leiicTBHe 3TaHO/IA U MeTaHo/Ia Ha OpraHu3Mm uesioBeka. CriocoObl MosiyueHust U
NIpYMeHeHHe OZJHOAaTOMHBIX CITMPTOB.

[TpocTbie 3¢uMpbl, HOMeHK/IaTypa U u3oMepust. Oco6eHHOCTH PU3MUeCKUX U XUMUYeCKIUX CBOWCTB.
MHoroaroMHble CIIUPThI — TUIEHIVIMKO/b U IMLeprH. Pu3nyeckre U XUMUUeCKHe CBOMCTBA:
peakLy 3aMellleHus, B3aUMO/elCTBHe C OpPraHnYeCcKMMH U HeOpraHuyeCKMMU KHUCI0TaMH,
KaueCTBeHHasl peakliysi Ha MHOrOaTOMHbIe CITUPTHI. [IpesicTaBieHre 0 MexaHu3Me peakLuii
HyK/leo(pubHOTO 3aMeltieHusi. [leiicTBre Ha opraHu3M desoBeka. Criocobbl rosiyueHust U
NpYMeHeHe MHOT0aTOMHBIX CITUPTOB.

®enos. CTpoeHue MOJIeKY/IbI, B3aUMHOe BIUsSIHHE THAPOKCOTPYTITBI U OeH30/IbHOTO sifipa.
dusnueckre cBoiicTBa (eHoma. OCO6eHHOCTH XUMHUECKIX CBOMCTB (eHosa. KauecTBeHHbIE
peakiuu Ha peHos1. TokcuuHoCTh peHosa. CriocoObl MoTyueHus: ¥ MpuMeHeHue deHora.
®eHondopmasbaeruHas CMoJa.

KapOoHubHbIe COeJUHEeHHs — alb/IeTHbl U KeTOHBI. JJIeKTPOHHOEe CTPOeHre KapOOHUIbHOM
rpynmbl. [oMosiornyeckue psifibl anberu/ioB ¥ KeTOHOB, 001jasi hopmysia, M30MepHst U
HOMeHK/aTypa. PusryecKre CBOMCTBA ab/eruioB U KETOHOB. XMMHUUYECKHe CBOMCTBA ajlbJeruzioB
Y KeTOHOB: peakl{uu rnpucoearHeHus. OKuc/ieHne anb/eru/ioB, KaueCTBeHHbIe peakliiy Ha
anbgeruzbl. CriocoObl TIOyYeHus U pUMeHeHHe asb/ieTH/I0B U KeTOHOB.



OJHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KUC/IOTEL. OCOOEHHOCTH CTPOEHHST MOJIEKY/T KapOOHOBBIX
KUC/IO0T. I30Mepusi 1 HOMeHK/1aTtypa. dusnueckue CBOKMCTBA OZHOOCHOBHBIX Mpe/ie/TbHbIX
KapOOHOBBIX KUC/IOT. BoZoOpoHbIe CBSI3M MEXKY MOJIEKy/IaMi KapOOHOBBIX KUC/IOT. XMUMHUUeCKHe
CBOWCTBa: KUC/IOTHbIE CBOMCTBA, peakLys 3Tepu(rKaLy, peakliu C yuaCTUeM YITIEBOAOPOAHOIO
pagukana. OcobeHHOCTH CBOMCTB MypaBbUHOW KUC/IOTHI. [TOHSATHE 0 IPOM3BOJHBIX KAPOOHOBBIX
KHCJIOT — CJIOXKHBIX 3¢prpax. MHoroobpasue KapbOHOBBIX KUC/IOT. OCOOeHHOCTH CBOMCTB
HerpeZie/IbHbIX U apOMaTHUeCKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,
T'UJPOKCUKapOOHOBBIX KUCIIOT. [IpefcTaByTe/N BBICIIUX KAPOOHOBBIX KUCJ/IOT: CTeapUHOBAs,
NIa/IbMUTHHOBASI, OJIEMHOBAs, JIMHOJIEBast, JINHO/IEHOBasi KUC/IOThL. CTII0COOBI MOTyYeHust U
nipUMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxxable 3¢upsl. [omMonornueckuii psig, obmast popmysia, n3oMepusi 1 HOMEHK/IaTypa.
dusnyecKre U XMMUUeCKHe CBOMCTBA: THPO/IN3 B KUCJIOHN U LeJIOUHOU Cpejie.

Kupsl. CTpoenue, ¢pusnyeckre U XMMUUeCKHe CBOMCTBA XKUPOB: TMIPO/IN3 B KUC/IOH U 111eJI0YHOU
cpezie. Ocob6eHHOCTH CBOMCTB YKUPOB, COZIEPXKALIIMX OCTAaTKKU HeTpeZie/TbHbIX KUPHBIX KUC/IOT.
’Kupsl B ipupoze.

MBbI/1a KaK COJIA BBICIIMX KapOOHOBBIX KMC/IOT, UX MOIOLIee IeHCTBHe.

O6mast xapakrepucTrka yrineBozoB. Kiaccudukarus yrieBogoB (MOHO-, i- Y TIO/TUCAXapPH[bI).
MoHocaxapu/ibl: IIF0K03a, PpyKTO3a, rajiakto3a, pubo3a, fe3okcuprbosa. Pusnyeckue CBOWCTBA U
Haxox/ieHue B nipupozie. PoTocuHTe3. XMMHUUYeCKHe CBOMCTBA IVIFOKO3bl: peakliiy C yuacTheM
CMUPTOBBIX U a/IbJeTUAHON IPYTII, CIIUPTOBOE U MOJIOUHOKHMC/Ioe OpoykeHUe. [IpumeHeHre
IJTFOKO3Bbl, €€ 3HaueHue B )KU3HeesTeJIbHOCTH opraHu3mMa. JJucaxapu/ipl: caxapo3a, MaabTo3a U
nakTo3a. BoccraHaBnMBarolye ¥ HeBOCCTaHaB/IMBAKOLMe Aqucaxapybl. ['Maponus grucaxapuzioB.
HaxoxeHue B iprpozie U npuMeHeHHe. [Tonvcaxapy/pl: Kpaxmall, IIMKOTeH U LIeJTH0103a.
CTpoeHre MakpoMoJIeKy/1 Kpaxmasa, IJITMKOTreHa U Lie/UTr/103bl. Pusnyeckre CBOKWCTBa Kpaxmasa U
L|eJ1/TH0/103bl. XMMUUeCKHe CBOMCTBA KpaxMara: I'Mpon3, KaueCTBeHHasl peakLiysi C HOJ0M.
XuMHUUecKre CBOMCTBA LieJI/TH0/I03bl: THAPO/IU3, To/TyueHre 3UPOB Lie/Toio3bl. [ToHsTHe 00
VICKYCCTBEHHBIX BOJIOKHAaX (BMCKO3a, al|eTaTHbIN LIEJIK).

OKCcIepyUMeHTa/IbHble MeTO/Ibl U3yUeHusl BelleCTB U MX MpeBpallleHni: paCTBOPUMOCTh Pa3/InyHbIX
CMUPTOB B BOJle, B3aUMO/IeHiCTBHe 3TaHO/Ia C HaTpUeM, OKUC/IeHWe STUI0BOrO CIIUPTa B arb/ery/, Ha
pacKajéHHOM MeJJHOW MPOBOJIOKE, OKUC/IEHUE 3TUI0BOI0 CIMPTA JUXPOMAaTOM Kasus (BO3MOKHO
WCTI0/Ib30BaHKe BH/leOMaTepraoB), KaueCTBEeHHbIe peakliuM Ha ajibAeru/pl (C r’MpOKCHIOM
muammuHcepe6pa(l) u rugpokcugom megu(Il)), peakiys raviepuHa c ruipokcuaom meau(1l),
XUMHYEeCKHe CBOMCTBA pacTBOpa YKCYCHOM KHC/IOThI, B3aUMO/EMCTBHE PACTBOPA IVTFOKO3bI C
rugpokcugom Meau(1l), B3aumozelicTBre KpaxMasa C M0[|0M, PelleHre SKCIIepUMEHTa/IbHbIX 3a/,a4u
o TeMaM «CriipThl ¥ (heHObI», «KapboHoBbIe KUC/IOThI. Cri0)KHBIE 3(PUpbI».

A3oTcogepikallyie opraHuueckue CoeIMHeHusI.

AMUHBI — OpraHuueckre Npou3BoAHbIe aMMuaka. Knaccrdukaiys aMuHOB: anddatruueckre U
apoMmaTruuecKye; riepBUUHbIe, BTOPUUHbIe U TpeTUuHble. CTpoeHre MosieKy:, obimast hopmyiia,
M30Mepusi, HOMeHK/IaTypa 1 (pu3ruecKre CBOMCTBa. XMMHUYeCKOe CBOMCTBa anraThyeCcKux
aMUHOB: OCHOBHbIe CBOMCTBA, aIKUIMPOBaHNe, B3aUMO/IeliCTBHEe TIEPBUUHBIX aMUHOB C a30TUCTOU
KrcnoToi. Conu akKWuIaMMOHUSL.

AHWIVH — NIpe/iCTaBUTe/Ib aMMHOB apoMaThueckoro psiia. CTpoeHre aHu/IMHA. B3avMHoe BivsiHUe
TPYIIIT aTOMOB B MoOJIeKysie aHuinHa. OcoOOeHHOCTH XMMUYeCKHUX CBOMCTB aHWIMHA. KauecTBeHHbIe
peakiuy Ha aHuIKMH. CriocoObI Mo/TyyeHus ¥ MpUMeHeHue anudarruueckux aMuHoB. [TonydeHue
aHW/IMHA U3 HUTPOOeH30/1a.

AmuHokucnoTel. HomeHkatypa v usomepusi. OTjenbHble NpeCcTaBUTeTN (-aMUHOKUCIIOT:
IJIMLYH, anaHvH. Pusnyeckye CBOKWCTBA aMUHOKUC/IOT. XMMUUeCKHe CBOWCTBA aMUHOKUC/IOT Kak
am$OoTepHbIX OpraHMueCcKrUX COeJUHeHUH, peakiys MOJUKOH/IeHcalluy, 0Opa3oBaHye TerTHAHOM
cBsi3u. bronoruueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U TM/IPO/N3 MeNTU/OB.

benku Kak npupojiHbIe rosuMepkl. [lepBruyHasi, BTOpUUHasi U TPeTUUHasi CTPYKTypa OesikoB.
XuMrJecKrie CBOMCTBA Oe/KOB: TUAPO/N3, AeHaTypaLys, KaueCTBeHHbIe PeaKL[UH Ha OesKH.



OKcrieprMeHTalbHbIe MEeTO/IbI M3yUeHHsl BeIleCTB U MX MpeBpalljeHrii: pacTBOpeHe OeslkoB B BOJe,
JleHaTypauys 6e/KOB MPU HarpeBaHWH, LIBeTHbIe Peaklvy Ha Oesky, pellieHre SKCTIiepUMeHTaTbHbIX
3a/jau 1o TeMaM «A30TCoZiep Kalljie OpraHriuecKre coeJHeHus» 1 «Pacrio3HaBaHye OpraHryeCKUx
COoeIMHEeHUM».

BbICOKOMOEKy/IsipHbIe COeJUHEHUS.

OCHOBHBIE MOHATUSI XMWY BbICOKOMOJIEKY/ISIPHBIX COeZJMHEHUI: MOHOMED, TT0JIUMED, CTPYKTYPHOE
3BEeHO, CTelleHb N0/ IMMepU3aliii, CpeHss MoJleKy/spHas Macca. OCHOBHBbIE MeTO/bI CUHTe3a
BbICOKOMOJIEKY/ISIDHBIX COeZJMHEHUI — MO/IMMepU3aLysl U MOUKOH/IeHCaLHsl.

[TomumepHble Matepuasl. [InacTmMacce! (10M3TUIIEH, TTO/TATIPOIIWTIEH, TTOJIMBUHUIX/IOPU,
TIOJTUCTUPOJI, TTIOJIMMETU/IMeTaKpPH/IaT, TTOJTMKapOOHaThI, OMUITUIeHTepedTanar). Y TUInU3aLus u
niepepaboTKa I/1aCTHKA.

OnacTomephl: HaTypasbHbIA KaydyK, CHHTeTUUYeCKHe KayuyKu (OyTaZiieHOBbIH, XJI0pPOTPEeHOBBIH,
V30TIPEHOBBIN) U CUJIMKOHBL. Pe3uHa.

BonokHa: HaTypasbHbIe (XJIOMOK, I1epCTh, LIENK), UCKyCCTBEHHbIE (BUCKO3a, alleTaTHOe BOJIOKHO),
CUHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tosmmmepsl crieliaIbHOTO Ha3HaUeHus (TeioH, KeBjiap, 3/1eKTPOIPOBO/SLLYE TIOJTUMEpHI,
Bropasnaraemble TIOMMEpHI).

OKcrnepuMeHTaIbHbIe MeTO/IbI U3yUeHUsl Bell|eCTB U UX NpeBpalljeHUii: 03HaKoMJ/IeHre ¢ obpa3iamu
TIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAacCC, Kay4yKOB, pellleHue SKCIIepUMeHTa/IbHbIX
3ajau 1o Teme «Pacrio3HaBaHue MacTMacc ¥ BOJIOKOH».

PacuéTtHblie 3a7aun.

HaxoxaeHre MosneKysisipHOM (hOpMy/ibl OpraHUUeCKOro COeJMHeHUS TI0 MaCCOBBIM JI0/ISIM
3/1EMEeHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXK/leHHe MOJIEKY/ISIPHOIM (pOpMyJIbl OpraH1uue CKOro
coeiiHeHUs 110 Macce (00bEMY) TIPOJIYKTOB CrOpaHusi, 10 KOJIMUeCTBY BelllecTBa (Macce, 00bEMY)
NPOJYKTOB peakLiMM W/WIN UCXOHBIX BeleCTB, yCTaHOB/IEHNe CTPYKTYPHOU (hOpMYIIbI
OpraHUueCKOro Bell[eCTBa Ha OCHOBE er0 XMMUUYeCKUX CBOMCTB W/IK CIIOCOO0B TMOTyUYeHus],
orpezie/ieHHe [0/IM BbIXO/la IIPOAYKTA PeakLjuu OT TeOpeTUYeCKH BO3MOXKHOTO.

Me>xripeiMeTHbIe CBSI3U.

Peanu3anus mexxnpeMeTHBIX CBSi3ed MPU U3yUYeHWH OpraHrueckor xumuu B 10 kiacce
OCYIL[eCTBJISIETCS uepe3 UCIOoIb30BaHue KaK OOIIMX eCcTeCTBeHHO-HAYUHbBIX MTOHATHH, TaK U
TIOHATHH, IPUHATBIX B OT/E/IbHBIX IIPeMeTaxX eCTeCTBeHHO-HayYHOr 0 [IUK/Ia.

OO0111e ecTeCcTBeHHO-HayuUHbIe TIOHSITUS: siBJIeHUe, HaYYHbIH (DaKT, TUIIOTe3a, TeopHsi, 3aKOH,
aHasjM3, CHHTe3, KjlaccuduKaus, HabmogeHne, n3MepeHne, SKCIIepUMeHT, MO/|eb,
MoZie/IMpOBaHue.

®dusuKa: MaTepus, aToM, 3/1eKTPOH, [IPOTOH, HEUTPOH, MOJIeKyJla, SHepreTUYeCKUH ypOBEHb,
BeIlleCTBO, Tesio, 00bEM, arperaTHoe COCTOsSIHUE BellleCTBa, pU3nuecKre BeJIMUUHBI, eJUHULIbI
V3MepeHUs], CKOPOCTb, Heprus, macca.

Buosorus: KyieTka, opraH1sM, 3Kocucrema, brocdepa, Mmetabonusm, Hacae[CTBEHHOCTb,
aBTOTPOGHLIN U reTepOTPOdHBIN TUI TUTaHUs, OpokeHNe, HOTOCHHTE3, AblIXaHue, Oe/KH,
YIJIEBO/IbI, )KUPbI, HYK/IEMHOBbIE KUCIOThI, ()ePMEHTHI.

leorpadus: nosiesHble UCKOTIaeMble, TOM/IMBO.

TexHonOrus: NULLeBble MPOAYKTbHI, OCHOBBI PaljMOHAIbHOTO MUTAHMSI, MOIOLIIME CPeJCTBa,
MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTeTUYEeCKHX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XMUA

TeopeTryecKkrie OCHOBBI XMMUHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKuii snemMeHT. V3otorel. CTpoeHue 3/1eKTPOHHBIX 000/109eK
aTOMOB, KBAHTOBbIE UHMC/Ia. DHepPreTUueCckre YPOBHU U TIOAYPOBHU. ATOMHbIe OpOUTaH.
Knaccudukaims XuMruueckux 3/1eMeHToB (s-, p-, d-, f-aremenTsI). PacripesiesieHre 371eKTPOHOB 110
aTOMHBIM OpOUTassIM. JIeKTPOHHBIe KOH(GUTypaljii aTOMOB 3/IeMEHTOB T1ePBOr0—4eTBEPTOr0



TIepro/I0B B OCHOBHOM M BO30Y>KJEHHOM COCTOSIHUH, 37IeKTPOHHbIE KOH(HUTYPALA HOHOB.
OneKTpoOTpULIATeTbHOCTb.

[Tepropnuecknii 3akoH U [lepuoanueckas cucrtema XuMnu4eckux 1eMeHToB [1.11. Menpeneesa.
CBsI3b NeprUOMUeCKOro 3akoHa U [leproueckoli CUCTeMbl XMMHUYECKHX 37IEMEHTOB C
COBpeMEeHHOU Teopuer CTPOeHUs] aTOMOB. 3aKOHOMEPHOCTH U3MeHeHHsI CBOMCTB XUMUYe CKUX
3/IEMEeHTOB 1 00pa3yeMbIX UMU TIPOCTBIX U CJIOXKHBIX BellleCTB TI0 TPyIINaM 1 TiepuofaM. 3HaueHue
repuojuyeckoro 3akona /.M. Menzeneesa.

XuMunyeckasi CBsisb. BH/ibl XMMUUeCKOW CBSI3M: KOBaJleHTHasl, MOHHas1, MeTa/l/inuecKasi. MexaHu3Mbl
oOpa3oBaHMsI KOBaJIEHTHOM CBSI3U: OOMEHHBIN 1 [JOHOPHO-aKLIeNTTOPHBIN. JHEepPrus U AJIMHA CBSI3U.
[TonsipHOCTB, HANpaBIEHHOCTh M HACKIILIAeMOCTh KOBa/leHTHOM CBsi3u. KparHble cBsi3u. BomopoznHas
CBs13b. Me)XMOUIeKy/IsIpHble B3aUMOZeHCTBYSI.

BasileHTHOCTb ¥ BajieHTHbIE BO3MOYKHOCTH aTOMOB. CB$I3b 37IEKTPOHHOM CTPYKTYPbI MOJIEKY/T C UX
reoMeTpUYeCKUM CTpPOeHHeM (Ha IIpUMepe COeJMHeHUH 3JIeMeHTOB BTOPOTO MepUoAa).
[IpencraBneHre 0 KOMIIEKCHBIX coejuHeHUsIX. COCTaB KOMILJIEKCHOTO MOHa:
KOMITJIeKCOOOpa3oBare/ib, TUraH/bl. 3HaueHne KOMIUIEKCHBIX coefuHeHuH. [ToHsTHE 0
KOODJMHALMOHHON XUMUH.

BerjecTBa MONEKy/ISIpHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOeHHs1. THITbI KPUCTa/UIMYeCKUX PeLIETOK
(CTPYKTYyp) M CBOKMCTBA BEILIeCTB.

[Tonatue o fucnepcHbIX cucTemax. VictrHHbIe pacTBopel. IIpescraBnenre o KOIOUAHBIX
pactBopax. CriocoObl BbIpayKeHUsl KOHL[eHTpaL[M PAaCTBOPOB: MacCcoBasi /10Jisl Bell|eCTBa B PacTBOpe,
MOJISIpHast KOHLleHTpaLusi. HacbleHHble 1 HeHacChlleHHbIe PaCTBOPBI, PACTBOPUMOCTb.
Kpucrannoruzaparsi.

Knaccudukaiys v HoMeHK/1aTypa HeOpraHuueCKrx BellecTB. TpyBHUabHble Ha3BaHUS OT/ebHBIX
TipeJCTaBUTe/Ield HeOPraHWYeCKHX BellleCTB.

Knaccudukaims xumMrueckux peakiyii B HeOpraHuueckoi 1 OpraHnyeckol XMMUHU. 3aKOH
COXpaHeHMs MacChl BEILleCTB; 3aKOH COXPaHeHMsI U MpeBpall{eHus1 SHEPTUU NPU XMMUYeCKUX
peakuysix. TernnoBele 3QeKTbl XUMUUECKHX peakuid. TepMOXUMHUUYeCcKue ypaBHeHUS.

CKOpOCTh XMMUYECKOHM peakLiy, eé 3aBUCHMOCTh OT pa3/IM4HbIX (PakTOpoB. ['OMOreHHbIe U
reTeporeHHsle peakiy. Karanus u karanmsaTopsl.

Ob6parumbie 1 HeoOpaTUMble peakiMi. XUMU4Yeckoe paBHOBecre. KoHCTaHTa XMMUYeCKOTo
paBHOBecHs. PaKTOpPEI, BAUSIOLINE Ha MO/I0KeHHe XUMUUeCKOr0 PaBHOBECHS: TeMITeparypa,
JlaB/IeHre Y KOHL|eHTpaLMK BelllecTB, y4acTBYHOIMX B peakiuu. [Ipunuun Jle [larenbe.
OnekTponmTHuecKas auccouuanysi. CUibHbIe U ¢1abble 371eKTPonuThl. CTerneHb JUCCOLMalvK.
Cpezia BOOHBIX paCTBOPOB: KWUC/IOTHAsI, HeWTpasibHas, 11iesiouHasi. Bogopoansiii nmokasarens (pH)
pactBopa. ['mponus cosneii. Peakuyiy nOHHOTO 0OMeHa.

OKHCUTeTbHO-BOCCTaHOBUTE/IbHBIE peakiuu. CTerneHb oKucaeHuss. OKUCIUTeNb U
BOCCTaHOBUTe/Ib. [IpoLieccsl OKMC/IeHUST U BOCCTaHOBIIeHYS. BakHellle OKUC/IUTeNN U
BOCCTAHOBUTEMU. MeTog, 3/1eKTPOHHOTo OanaHca. DeKTPOJIM3 paCTBOPOB U PacIljlaBOB BellleCTB.
OKCIlepUMeHTa/IbHble MeTO/bl M3yUeHUs BellleCTB U UX NpeBpallleHuI: pa3/ioykeHne IepoKCcHuza
BOJIOpO/ia B MPUCYTCTBUM KaTanu3aTopa, MOJe/Id KPUCTa/I/TMUeCKMX PELLETOK, IPOBeJjeHre peakLui
MOHHOTO 0OMeHa, oTIpeZiesieHre CpPeZibl PACTBOPOB C TIOMOIIBI0 HHANKATOPOB, N3yUYeHHe BIIUSHUS
pa3UuHbIX ()aKTOPOB Ha CKOPOCTh XMMHUYECKOW PeakLiMU U M0JI0KEHNe XUMUYeCKOTO paBHOBECHSI.
Heopranuueckas Xumus.

[TonoxxeHne HemeTas10B B [leprosrueckoit cucteme XuMuueckux 3meMeHToB [1.M. MeHjeneeBa u
0C00EHHOCTH CTPOEHHS MX aTOMOB. ®U3nUecKre CBOMCTBA HEMeTasyIoB. AJ/IOTPOTYSI HEMEeTaJlIOB
(Ha mpuMepe KUC/I0pOAa, cephl, pocdopa u yrinepoaa).

Bopopog. [Tonyuenue, pusnueckre U XMMAYeCKre CBOMCTBA: peakL{u C MeTa/ljlaMu U
HeMeTaslJlaMH, BOCCTaHOBUTe/IbHbIe CBOMCTBA. ['Mapubl. TonIMBHBIE 371eMEHTHI.

Tanorensl. HaxoxeHne B mpupoge, crioco0bl mostyueHusi, pr3ndeckre U XMMHUUeCKre CBONCTBa.
FanoreHoBo0pO/ibl. BaskHelliine KMCIOpPOACoep Kalijie coeJuHeHH s TajoreHoB. JlabopaTopHbie U
TIPOMBIIIJIEHHBIE CIIOCOOBI TIOyUeHus TaroreHoB. [IprMeHeHHe TajloreHOB 1 UX COeIMHEeHHH.



Kucnopos, 030H. JlabopaTtopHble ¥ TIPOMBIILIZIEHHbIE CTIOCOOBI TTOTyueHust Kuciaopoa. dusndeckre
Y XMMHYeCKHe CBOMCTBA M MPUMeHeHue KMCI0posa U 030Ha. OKCUBI U TEPOKCU/IBI.

Cepa. HaxoxxeHue B IpUpo/ie, CIIOCOOBI MosTyueHusl, (hu3ndyeckre U XUMHUUeCKUe CBOWCTBA.
CepoBogopog, cyabduabl. Oxcug cepbi(IV), okcug cepbi(VI). CepHucTasi M cepHasi KUC/IOThI M UX
cosmi. OCco6eHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHe cephl U eé CoeiHeHHH.

A3ot. Haxox/ieHue B TIpUpo/ie, Crioco0bl TomydeHusi, pusnueckre U XMMA4YeCcKue CBOMCTBA.
Awmmuak, HUTpUBL. OKCHZBI a30Ta. A30TUCTast M a30THAsI KUC/IOTHI U UX comi. OcoOeHHOCTH
CBOMCTB a30THOM KUCJIOTHL. [IprMeHeHre a30Ta U ero coeJuHeHH. A30THbIe ya00peHus.

doctop. HaxoxkzaeHre B pupo/e, CrocoObl rotyueHus, Gu3ndecKre U XUMUUeCKHe CBOHCTBA.
dochugsl u pochuH. Okcupl pocdopa, pochopHas kKucnora u eé conu. [Ipumenenue dhocdopa u
ero coeauHeHui. ®ochopHeie ynoOpeHusl.

Yrnepoj, HaxoXXJeHue B pupoze. AIOTpoIiHble MoAu(UKaLu. Pusnyeckre 1 XUuMHU4ecKue
CBOMCTBA MTPOCTHIX BelllecTB, 00pa3oBaHHbIX yriepogom. Okcup yrnepoga(Il), okcup yrnepoga(IV),
yro/bHast KUCI0Ta U eé coi. AKTUBUPOBAHHBIN yTroJib, aficopbuusi. DyriepeHsl, rpadeH,
yI/Iepo/iHble HAHOTPYOKU. [IpriMeHeHMe TIPOCTBIX BellleCTB, 00pa30BaHHBIX YI/IEPOZIOM, U €T0
coeIMHeHU.

KpemHuii. HaxoxkzieHue B IpUpoze, CriocoObI MosTyueHust, pu3nueCcKre 1 XUMUUeCKHe CBOMCTBa.
Oxkcup kpeMHusA(IV), KpeMHMeBasi KUC/I0Ta, CUMUKAThl. [IpuMeHeHre KpeMHUS M ero CoeJHeHM.
CrekJ0, ero rnosiyyeHue, BUZibl CTEKa.

[Mono)xenue MeTanioB B [lepuofiueckoli cucTeMe XMMAYeCKUX 3/ieMeHToB. OcobeHHOCTH
CTPOEHHsI 37IEKTPOHHBIX 000/10UeK aTOMOB MeTasuioB. O01ue pu3nueckre CBOMCTBAa METAJIIOB.
[TpumMeHeHUe MeTas/UIOB B OBbITY U TexHUKe. CIyiaBbl MeTaJI/IOB.

OnekTpoXUMUUeCKUN PsiJ| HarpsbkeHW MeTaiioB. OO61iye crmocoObl TIOyYeHHsT MeTaslIoB:
rU/poMeTaslyprusi, MMpoMeTaslyprus, s7eKTpoMetannyprus. [loHsaTre o KOppo3uM MeTaslIoB.
Crnioco0pl 3alUTHI OT KOPPO3HH.

OO611ast xapakTepuCTHKa MeTa/uioB [A-rpynmbl [lepruoanueckoit CUCTeMbl XUMUUECKHX 1eMeHTOB.
Hatpuii u kanuii: nonyueHue, pusnyeckre U XuMUUeCcKre CBOMCTBa, MPUMeHeHUe MPOCThIX
BeLeCTB U UX COeJJUHEHUH.

O6mast xapakrepucTrka MetasioB IIA-rpymme! [lepuoapueckoil CCTEMbI XMMAYeCKHX 3/IEMEeHTOB.
Marnuii ¥ KanbLWii: To/lydyeHre, pu3rndyeckre U XMMUYecKre CBOKWCTBa, MPUMeHeHUe MPOCThIX
BEIIIeCTB U UX coeluHeHUH. JKECTKOCTh BOZIbI U CTIOCOOBI €€ yCTpaHeHMs.

AnroMuHMI: Iony4yeHue, (pr3nuecKre U XUMAYeCKe CBOMCTBA, TPUMeHeHre TIPOCTOro BelecTBa U
ero coefiiHeHN. AMQoTepHble CBOMCTBA OKCH/Ia U TUAPOKCH/IA aTFOMUHUS, THIPOKCOKOMITIEKChI
aTFOMUHMUSL.

OO6111ast XapaKTepUCTHKA MeTa/UIoB Mo6ouHbIX roArpy (b-rpymm) [Teproguueckoii ccTeMbl
XUMHUUECKUX 3/1eMEHTOB.

dusnyeckre U XMMUUeCKre CBOMCTBA XpoMa U ero coeguHeHrd. Okcupl v rugpokcuabl xpoma(Il),
xpoma(Ill) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKUCIUTE/IbHbIe CBOMCTBA. [TonyueHre u
TIpUMeHeHre XpoMa.

dusmyecKue U XMMUUeCKHe CBOMCTBa MapraHliia v ero coeZlMHeHUH. BakHelilve coejuHeHUs
maprasua(Il), mapranya(IV), mapranua(VI) u mapranua(VII). [Tepmanranar kanus, ero
OKMCJ/IMTe/bHbIE CBOWCTBA.

dusnyeckre U XMMUUeCKHe CBOMCTBA )Kesle3a U ero coefuHeHui. OKCU/IbI, TUIPOKCU/IBI U COTU
xene3a(Il) u xenesa(Ill). [TonyueHre 1 nprMeHeHUe Kefe3a U ero CrJjaBoB.

dusnyeckre U XMMUUeCcKre CBOMCTBa Me/li U eé coeiiHeHul. [lonyyeHue v mpUMeHeHre Meld U
eé coeIMHEeHUM.

LluHK: rosnyueHue, pusnyeckre U XuMUUeckre CcBolcTBa. AMQoTepHbie CBOWCTBA OKCHU/IAa U
TUIPOKCH/A LIUHKA, TU/IPOKCOKOMITIEKChI LIMHKA. [IprMeHeHne LIMHKA 1 ero CoeIMHEeHHH.
OKkcrnepuMeHTaIbHbIE METO/IbI U3yUeHUs Bell[eCTB U UX TIPeBpall[eHHi: n3yueHre 00pa3iioB
HEMeTaJlIoB, FOpeHHe cepbl, pocdopa, Kee3a, MarHus B KUCI0POZe, U3yueHue KOIeKLUr
«MeTasibl ¥ CIIaBbl», B3aUMOZEUCTBUE I1]eJIOUHBIX U 11[e/I0UH03eMe/TbHbIX MeTasl/IoB C BOJOU
(BO3MOXXHO MCMO/Ib30BaHKE BUeOMaTeprasoB), B3aMMO/|eHCTBYE L[IUHKA U JKeJjle3a C paCTBOpaMU



KHCJIOT M L1je/I0¥el, KaueCTBEeHHbIe peakliy Ha HeOpraHu4eCcKre aHWOHbI, KaTUOH BOJ0POJa U
KaTHUOHbI MeTaJVIOB, B3aMMO/leHCTBHE THPOKCH/IOB aJTFOMUHMS U LIMHKA C PACTBOPaMU KUCJIOT U
1[es104en, perieHre SKCrepuMeHTa bHbIX 3a/1a4 1o TeMaM «l anoreHbl», «Cepa U eé coeJUHeHHsI»,
«A30T U pocdop 1 ux coerHeHUsI», «MeTaslibl I7IaBHBIX TOATPYIID», «MeTasibl TOOOUHBIX
MOoArpyIIm».

XUMUS Y KU3Hb.

Ponb xumny B 06ecriedeHHUH yCTOWYMBOTO Pa3BUTHS uesioBedecTBa. [I0HSATHE 0 HayuHBIX METOAAX
TI03HaHWS U MeTOZ0/IOTMU HayYHOI0 MCC/lefioBaHus. HayuHble IPUHLMITBI OpraHu3aLuy
XUMHYEeCKOTO TIPOMU3BO/CTBA. [IpoMbIlIIeHHBbIe CTIOCO0BI MOTyYeH!s] BOXKHEHIIINX BeliecTB (Ha
Tip¥Mepe TIPOU3BOACTBA AMMHaKa, CePHOM KMC/IOThI, MeTaHo1a). [I[poMbIiiieHHbIe CI1oCo0bI
TI0/IyYeHUs] MeTa/lJIOB U CIUIaBOB. XMMHYeCKOe 3arpsi3HeHre OKPYKarolller Cpefbl U ero
nocsiesicTBUsl. Posb xumMuy B o0ecriedeHH SHepreTHyeckoi 6e30racHOCTH.

XWMUS U 3[10pOBbe YesioBeKa. JlekapcTBeHHble cpesicTBa. I1paBuiia UCIONb30BaHUs JIeKapCTBEHHBIX
rperniaparoB. Pojib XUMUM B pasBUTUN MeJUL[VHBI.

X¥MUsi TUIIM: OCHOBHBIE KOMITOHEHTHI, MHIIeBbIe 100aBKu. Pob Xumun B 06ecrieuyeHnH MUILeBOH
6e30macHOCTH.

Kocmetnueckue u mapgromepHsie cpefcrBa. borroBast xumus. [1paBuia 6e3omacHoro
WCTI0/Ib30BaHUs TIperapaToB ObITOBOM XUMWH B MIOBCEIHEBHOM >KU3HU.

XWMHUs B CTPOUTE/TBCTBE: Ba)KHEHIIIMEe CTPOUTE/IbHBIE MaTepyassl (LieMeHT, OeToH).

XuMUs B ceIbCKOM X03siiicTBe. OpraHuueckre U MUHepasbHble yI00peHus.

CoBpeMeHHbIe KOHCTPYKLMOHHBIE MaTepHasbl, KpaCKy, CTeK/I0, KepaMuKa. Marepuaiisl [ij1s
/1eKTPOHMKU. HaHoTexHoiornu.

PacuéTtHblie 3a7aun.

PacuéTbl: Macchl BelllecTBa WK 00bEMa ra3oB 10 U3BeCTHOMY KOJIMUECTBY Bell[eCTBa, Macce WIn
00BEMY OJHOTO M3 YUYaCTBYIOI[MX B PEAKIUH BeljecTB, Macchl (00bEMa, KOJIMUeCTBa BeljecTBa)
TIPOJIYKTOB peakL[iH, eC/Ii OJJHO U3 BelLl[eCTB UMeeT IPUMecH, Macchl (00bEMa, KouecTBa
BellleCTBa) NPOAYKTa Peakljuy, eC/Id OFHO U3 BeleCTB /1aHO B BUJie PacTBOpa C ONpeze/IéHHOU
MacCOBOM /l0/1eld PaCTBOPEHHOTO BellleCTBa, MaCCOBOM 10/ M MOJISIPHOM KOHLIEHTpaL[My BellleCcTBa
B PacTBOpe, [I0/IM BbIXO/a NIPOYKTa PeakLiui OT TeOpeTU4YeCKH BO3MOXKHOTO.

MexnipeMeTHbIEe CBSI3U.

Peanm3aniyisi MeXXIpeMeTHBIX CBsi3eld TIPH W3yueHnu o01ield 1 HeopraHnveckoi xumuu B 11 kiacce
OCYIL[eCTBJISIETCS uepe3 UCIOoIb30BaHue KaK OOIIMX eCcTeCTBeHHO-HAYUHbIX MTOHATHH, TaK U
TIOHATHM, IPUHATBIX B OT/E/IbHBIX IIPeMeTaxX eCTeCTBeHHO-HayYHOr 0 [JUK/Ia.

OO011e ecTeCcTBeHHO-HayUHble TIOHSITUS: siBJIeHUe, HAYYHbIH (DAKT, TUIIOTe3a, TeopHsi, 3aKOH,
aHa/M3, CHHTe3, KJlaCcCU(HKALs, TIepHOIUYHOCTh, HabmoieHe, U3MepeHre, SKCIIepUMeHT,
Mozie/lb, MOJie/TMpPOBaHue.

®dusuka: MaTepusi, MUKPOMUP, MaKpOMUP, aTOM, 1eKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, SHEPTreTUUeCKUi YPOBeHb, BelleCTBO, Teso, 00bEM, arperaTHoe
COCTOSIHME BellleCcTBa, U/ealbHbIi ra3, (prM3ryeckre BeJIMUMHBI, eJUHHULbl U3MepeHUs], CKOPOCTh,
JHeprus, Macca.

Buonorus: kieTka, opranmsm, 3Kocuctema, 6uocgepa, MeTabom3M, MakKpo- ¥ MUKPO3/IEMEHTHI,
6enku, XKUPHI, YITIeBO/Ibl, HYK/IEMHOBbIE KUC/IOThI, (hepMeHTbI, TOPMOHBI, KDYTOBOPOT BeILleCTB U
NIOTOK SHEepPIuu B 3KOCUCTeMaXx.

leorpacduisi: MUHeparsibl, FOPHbIE OPO/bl, IOIe3HbIe MCKOIIaeMble, TOTJIUBO, PECYPCHI.
TexHonorus: XMMuJeckasi IpOMBILLIEHHOCTb, MeTa/UIyprusi, CTDOUTe/IbHble MaTepHalbl,
CeJIbCKOX035MICTBEHHOE NPOM3BO/ICTBO, MHIIeBasi MPOMBIILJIEHHOCTb, (hapMalieBThYecKast
IIPOMBILLIEHHOCTB, IIPOU3BOJCTBO KOCMETHUYeCKUX TperaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, J1eKTPOHHas IIPOMBILLIIEHHOCTh, HAHOTEeXHOJIOTHH.



I[ITAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA [TIPOI'PAMMEBI 110 XMW HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPASOBAHUA

JINUHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CUCTEMHO-/IESITE/IbHOCTHBIM MO/X0/I0M B CTPYKType TMYHOCTHBIX Pe3y/IbTaToB
OCBOEHMS TIpeMeTa «XHUMUs» Ha YPOBHe CpejHero o01iero oopa3oBaHust Bbl/e/IeHbI C/IeYIOIITe
COCTABJISIFOLIME: 0CO3HAHKE 00YYarOIIMMUCS POCCUNCKOM IPaykIaHCKOM UAEHTUYHOCTU; TOTOBHOCTh
K CaMOPAa3BUTHIO, CAMOCTOSITE/ILHOCTH ¥ CaMOOTIPe/ie/IeHHI0; Halnure MOTHUBAIUY K 00yUYeHUIo;
TOTOBHOCTB M CTIOCOOHOCTH 00YYaroIIMXCsi PYKOBOZACTBOBATLCS MPUHSATHIMU B 0011[eCTBE
TpaBU/IaMH ¥ HOPMaMH TIOBe/IeHsT; Ha/InuKe TIPaBOCO3HAHUS, SKOJIOTUYeCKOM KYJbTYPhI;
CITOCOOHOCTB CTaBUTh 1[€JTU U CTPOUTD XKU3HEHHBIE TUIaHBbI.

JINUHOCTHbBIE pe3y/bTaThl 0CBOEHUS MpeAMeTa « XHUMHsD» OTPaXKaroT COPMUPOBAHHOCTh OTbITa
TI03HABATe/IbHOM 1 MPAKTUYeCKOM /1eSITe/TbHOCTH 00yJaroIMXCs B MPOLIeCCe peanr3alifiu
oOpa3oBarelbHOM JieSITe/TbHOCTH.

JINUHOCTHBIE pe3y/IbTaThl 0CBOEHUS TIPeZiMeTa « XUMHsI» OTPaXkatoT C(hOPMHUPOBAHHOCTD OTIbITA
TI03HaBaTe/TbHOMW Y TTPAKTUYeCKOU [1esITe/TbHOCTH 00yUaroIuxcsl B TIPOLieCcce pear3ariun
oOpa3oBaTe/IbHOM /IeSITe/TbBHOCTH, B TOM YKCJ/Ie B UaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUS:

0CO3HaHUs 00yYaIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB ¥ 00513aHHOCTEH, YBaXKEHUSI K 3aKOHY U
TIPaBOTIOPSIIKY;

TIpe/ICTaB/IEHHS O COLIMAIbHBIX HOPMaX | MpaBU/IaX MEK/IMYHOCTHBIX OTHOIIIEHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOM /IeATeTbHOCTU TIPY CO3/IaHUM YUeOHBIX MMPOEKTOB, PeIlleHnH
yueOHBIX Y IM03HABaTe/IbHBIX 3a/1a4, BHITIOTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CroCcoOHOCTH TIOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyMEHThI IPYTUX TPU
aHasM3e pPa3/IMUYHbIX BUIOB yueOHOM /1esSTelbHOCTH;

2) MaTpUOTUYECKOTO BOCTIUTAHUS:

LIEeHHOCTHOT'O OTHOIIEHUS K UCTOPUUECKOMY U HAyYHOMY HacCJIe[JUI0 OTeUeCTBeHHON XUMUWY;
YBa)KeHHMsI K TIPOL[eCCy TBOPUYECTBa B 00/1aCTH TEOPUHM U TTPAKTUUECKOTO TTPUIOXKEHUST XUMUH,
0CO3HaHUS TOTO, UTO JIaHHbIe HAyKH €CTh Pe3y/IbTaT JJIUTe/IbHBIX HaO/TF0JeHNH, KPOTIOT/IMBBIX
9KCITePUMEHTA/IbHBIX TIOMCKOB, TIOCTOSTHHOTO TPYZA YUEHBIX U TIPAKTHKOB,;

WHTEepeca U TI03HaBaTe/IbHbIX MOTUBOB B TIO/TyUeHUH U TIOC/IEAYIOIEM aHa/ku3e MHPOPMAIUU O
TIepe/IOBBIX JOCTKEHUSIX COBPEMEHHOM 0TeueCTBeHHOW XUMUH;

3) yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

HPaBCTBEHHOTO CO3HAHMSI, 3TUYECKOTO TIOBe/IeHHS;

CIOCOOHOCTH OLIEHUBATh CUTYALIMH, CBSI3aHHbIE C XUMHUUECKUMU SIBIEHUSIMU, U TIPUHUMATh
OCO3HaHHbIe pellleHHs], ODUEHTHUPYSICh Ha MOPa/TbHO-HPABCTBEHHBIE HOPMBI U [JeHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE TIOBE/IeHKE W TIOCTYITKH CBOMX TOBApHILEH C TIO3UIUI HPABCTBEHHBIX
Y MPABOBBIX HOPM U C YUETOM OCO3HAHUSI TIOC/Ie/ICTBUM TTOCTYTIKOB;

4) popMUpOBaHUS KY/bTYPhI 37I0POBbSI:

TIOHUMaHUs 1[eHHOCTel 3710poBOro U 6e30macHOro obpasa >Xu3HU, He0OXOJMMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

cobsroieHyst TpaBU/T 6e301macHOTr0 0OpalleHus C BellleCTBaMU B OBITY, ITOBCEIHEBHOM >XKU3HU, B
TPY/AOBOH [1eSTe/IbHOCTH;

TIOHUMaHWUS 1[eHHOCTH TTPABW/I MHUBHU/IYaTbHOTO U KOJUIEKTUBHOTO 0€3011acHOT0 MOBEe/IeHUS B
CUTYALUSIX, YTPOXKAIOIIUX 30POBBI0 U XKU3HU JTFO/IEH;

OCO3HaHWSI TTOC/Ie/ICTBUM U HEMPUATUS BPeJHBIX MPUBbIUEK (YIIOTPeOIeHUs a/TKOT0/1sl, HADKOTUKOB,
KypeHUs1);

5) TPyAOBOrO BOCITATaHUS:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B yUeOHO-UCC/Ie[J0BaTeIbCKOM [IeTeIbHOCTH, 00IL[eCTBEHHO
T10JIe3HOU, TBOPUECKOM U APYTUX BUJIaX J1eITe/IbHOCTH;



YCTaHOBKM Ha aKTUBHOE y4acTHe B pellleHUH NPaKTUUeCKUX 3a/lau COL{MaJbHOW HarpaB/ieHHOCTH (B
paMKax CBOero KJacca, IIKOJIbl);

MHTepeca K MpakTUYeCcKoMy M3y4yeHHIo podeccuii pa3inyHoro pozia, B TOM UKC/ie Ha OCHOBe
TIpUMeHeHHsI TIpeIMeTHBIX 3HaHUH 110 XUMUU;

YBa)KEHUS K TPYAY, JIFOAsAM TpyZa U pe3y/bTaraM TPYZ0BOH /1eATe/IbHOCTY;

TOTOBHOCTH K 0CO3HAaHHOMY BbIOODY MHAMBU/Iya/lbHOM TpaeKTOpru 00pa3oBaHusi, Oyylieit
npodeccun 1 peasnM3aly COOCTBEHHBIX )KU3HEHHBIX /IAHOB C YUETOM JIMYHOCTHBIX UHTEPECOB,
criocobHOCTel K XUMUU, UTHTEPeCOB U NMOTpebHOCTel 00111eCTBa;

6) 5KOJIOrMUeCKOro BOCIIUTAHMUS:

9K0JIOTHYECKH 1jesieco00pa3HOro OTHOLIEHUs K TIPUPO/ie KaK MCTOUHUKY CYIleCTBOBAHUSI XKU3HU Ha
3emiie;

TIOHMMaHUsI T7106a/TbHOTO XapaKTepa 9KOJ0rMueCKUX Mpob/ieM, BIUSHUS SKOHOMUYEeCKUX
TMPOLIECCOB Ha COCTOsTHME TIPUPOJHOW Y COLIMATIbHOW CpeJibl;

0CO3HaHUsI He0OX0IUMOCTH UCII0/Ib30BaHUS AOCTH)KEHUM XUMHUU JI/1s pellieHHsi BOMPOCOB
paLMOHaIbHOTO MPUPOAOIOIb30BaHUS;

aKTHMBHOT'O HETMPUSITUS [IeHCTBUM, IPUHOCSILMX BpeJ, OKpY)Karolel IPpUpOJHON cpefie, YMeHHsI
TIPOrHO3UPOBATh HEO/IaronpusTHBIE SKO/IOTHMUeCKHe TIOCIeACTBHS MPeAIPUHIMAaeMbIX 1eHCTBUIN U
NpeJ0TBpallaTh UX;

Ha/IM4Msl Pa3BUTOrO 5KOJIOTMYECKOT0 MBIIIEHUS], 5KOJIOTHYeCKOU Ky/IbTYpPbl, OIbITa /1eATeJbHOCTH
5KOJIOrMUeCKOM HarpaB/IeHHOCTH, YMEeHUsI PYKOBO/,CTBOBATbCSl UMM B [103HaBaTe/IbHOM,
KOMMYHUKATHBHOMW M COL[A/IBHOM MTPAaKTHKe, CIIOCOOHOCTH Y YMeHHsI aKTUBHO TIPOTUBOCTOSTh
U/leosioruu xeMopoouu;

7) LIeHHOCTH Hay4YHOro MO3HaHUSI:

MHPOBO33D€eHUsI, COOTBETCTBYIOLL[ET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U 0011{e CTBEHHOM
TIPaKTUKY;

MOHWMaHUs Ccrie[iu(pUKA XUMHUU KaK HayKH, 0CO3HaHMsI e€é po/iv B (JOPMUPOBAHUM paljiOHATbHOTO
HAYYHOTO MBIIIJIEHUs], CO3Z,aHUH 1]eJI0CTHOTO TIPe/ICTaB/IeH s 00 OKpY)KarolieM MUpe Kak O
e/JMHCTBe TIPUPO/IbI 1 UesloBeKa, B 03HAHWH MPUPOHBIX 3aKOHOMePHOCTeH U pellieHnH npobsiemM
COXpaHeHUs IPUPOJJHOTO PaBHOBECHSI;

yOeXKIEHHOCTU B 0000 3HAUMMOCTHU XUMUH JIJIs1 COBDEMeHHOM LIMBUIM3aLUU: B eé
I'YMaHHUCTHUECKOW HArlpaBIeHHOCTH 1 BaKHOW POJIM B CO3ZIAHMU HOBOM 0a3bl MaTeprabHOU
KY/IbTYPbI, B pellieHUH T71006aIbHbIX TTPo6/IeM yCTOMYMBOTO pa3BUTHSI UesioBeuecTBa — ChbIpheBOM,
JHepreTHYeCKOH, TUIIEBOM 1 SKOJIOTHYeCKol 0e30MacHOCTH, B Pa3BUTHH MeJULIMHBI, 00ecrieueHrn
YCJIOBUM YCITEIIHOTO TPYyZa Y 3KOJOrMueCcKd KOM(POPTHOM KU3HU KaXKI0T0 usieHa 0b111ecTBa;
eCTeCTBeHHO-HayYHOM rPaMOTHOCTH: TIOHUMaHUS CYLIJHOCTH MeTOZ0B TI03HaHUs, MCIO/b3yeMbIX B
eCTeCTBeHHBIX HayKaX, ClIOCOOHOCTH UCII0/Ib30BATh MOJTyuaeMble 3HaHUsI /ISl aHaM3a U
0OBsICHEHUS SIBMIEHUI OKPY>KaloIlero Mupa v POMCXOASIIMX B HEM U3MeHeH!H, yMeHUs e/aTh
000CHOBaHHBIe 3aK/TFOUeHHSI Ha OCHOBe HayUHBIX (PJaKTOB U UMEIOIIMXCS IAHHBIX C 1[eJIbI0
TIO/TyYeHHs1 I0CTOBEPHBIX BbIBOJOB;

CroCcoOHOCTH CAMOCTOSITe/TbHO MCII0/Ib30BaTh XMUMUUeCKUe 3HaHUS [ijis pellieHus ipobieM B
peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

VHTepeca K [T03HaHUIO, UCCJIe/l0BaTe/IbCKOM /1eITe/IbHOCTY;

TOTOBHOCTH U CTIOCOOHOCTHU K HeTpephIBHOMY 00pa30BaHUIO M CaM000pa30BaHMI0, K aKTHBHOMY
TIO/TyYeHHI0 HOBBIX 3HAHUM TT0 XUMHHU B COOTBETCTBUM C )KU3HEHHBIMU MOTPeOHOCTSIMY;

MHTepeca K 0C0OeHHOCTSM Tpy/ia B Pa3/MuHbIX Cepax mpodeCcCHOHATBHOU AesTeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertaripejMeTHbIe pe3y/IbTaTbl 0CBOEHHS IIPOrPaMMBI TI0 XMUMHY Ha YPOBHE CPeZHEero 00I1ero
o6pa3oBaHMsl BK/IIOYAIOT:

3HauMMBbIe /7151 YOPMUPOBAHKMSI MUPOBO33PeHUsI 00yUarOIUXCs MEXKAUCLITTMHAPHBIE
(MexxmpeiMeTHbIEe) 0OIIleHayUHbIe TIOHSTHS, OTPa)karoljye 1[eJI0CTHOCTh HayYHOU KapTHHBI MUpa U



criei(UKy MeTO/I0B MO3HAHUS, UCII0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX (MaTepusi, BelecTBo,
SHeprus, siBjieHue, MpoLecc, CUCTeMa, Hay4HbIN (PaKT, MPUHLUI, TUII0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCC/ej0BaHNe, Hab/IoZieHNe, I3MepeHue, SKCIIePUMEeHT U [IpyTHe);

yHUBepcasibHble yueOHbIe 1eficTBUS (TT03HaBaTe/IbHble, KOMMYHHUKATUBHbIE, DErY/ISTUBHbIE),
obecrneunBaroryie popmupoBaHre GyHKIIMOHAIBHOW I'PAMOTHOCTH Y COLMATbHOW KOMITeTeHLN
o0yuaroLmxcs;

CIIOCOOHOCTH 00yUarOIMXCS UCTI0/H30BaTh OCBOEHHbBIE MEXJUCLIUTTHHADHEIE,
MHUPOBO33peHYeCcKHe 3HaHUsI U yHUBepCa/ibHble yueOHbIe 1eHCTBUS B TT03HABATE/ILHON 1
COLMa/IbHOM TIPAaKTHKe.

MeTanpeZiMeTHbIe pe3y/bTaThl OTPaXKaloT OBJIa/leHre YHUBePCa/TbHbIMU YUeOHbIMU
T03HaBaTe/bHbIMU, KOMMYHHKAaTUBHBIMU U PeTy/ISTUBHBIMU JIeICTBUSIMMU.

[To3HaBaTe/IbHBIE YHUBEpPCATbHbIE yueOHbIe AeHCTBUS

1) 6a30BbIe oruyecKre 1eCTBUS:

CaMOCTOSITe/TbHO (hOPMY/TUPOBATh U aKTyaTM3UPOBATh MPOO/IEMY, pacCMaTpUBaTh €€ BCeCTOPOHHE;
ornpezensTh e/ [esiTeTbHOCTH, 3aJjaBasi apaMeTpbl U KPUTEPUU UX [I0CTHKEHUs], COOTHOCUTh
pe3y/bTaThl eITeTbHOCTU C TIOCTaB/IeHHBIMU LeJISIMU;

WCI0J1b30BaTh MPH 0CBOEHWH 3HAHUM MPHUEMBI JIOTMYEeCKOTO MbIIJIEHUS: BbI/Ie/ISATh XapaKTepHbIe
TIPU3HAKU TIOHATHM U YCTaHaB/IMBATh UX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOIIIME TTOHITUS
J1s1 00BSICHEHUS OT/AE/TbHBIX (DaKTOB U SIBJIEHUM;

BbIOMPATh OCHOBAHUS U KPUTEPHH /151 KITaCCU(MHUKAINY BEIeCTB U XUMHUECKUX PeaKIHii;
yCTaHaB/IMBaTh IPUUUHHO-C/Ie/ICTBEeHHbIe CBS3U MeXAY M3ydaeMbIMU SIBJIEHUSIMU;

CTPOUTD JIOTUUECKHe pacCyKJeHus (MHAYKTHUBHLIe, 1eIlyKTUBHBIE, 110 aHA/IOTHH), BbISIB/ISTh
3aKOHOMEPHOCTHU Y TIPOTUBOPEUHUs B paCCMaTPHUBaeMbIX SIBJIeHUsX, (DOPMY/IMPOBAaTh BBIBO/IbI U
3aK/II0UYeHUS;

TIPUMEHSITh B MPOLiecce TTI03HaHUS UCTIOIb3yeMble B XUMUU CUMBOJIMUYeCKUe (3HAaKOBbIe) MO/Ie/H,
nipeoOpa30BbIBaTh MO/Ie/bHBIE TIPe/ICTaB/IeHNsT — XUMAYeCKHUM 3HaK (CMIMBOJT) 37IEMEHTa,
XUMHUeckasi popmysia, ypaBHEHHE XUMHUUEeCKON peakiuK — MpH PellieHrH yueOHbIX
T03HaBaTe/IbHBIX U MPaKTUUeCKUX 3a/jau, IPUMEeHSITh Ha3BaHHbIe MO/le/TbHbIe TIPe/iCTaB/IeHuUs /ISt
BbISIB/IEHUSI XapaKTePHbIX MPHU3HAKOB U3yuaeMbIX BellleCTB M XUMUUeCKHUX peakiyi.

2) 6a30BbIe HCC/Ie/JOBAaTE/TLCKUE [IEHCTBUS:

B/IaZIeTh 0CHOBAMM METO/I0B HayUHOT'0 TI03HAHKSI BellleCTB U XUMUUeCKUX peakiiui;
(hopMynMpoBaTh Lies U 3a/jaur UCC/Iel0BaHusl, UCTI0Ib30BaTh MOCTaB/IeHHbIE Y CAMOCTOSITE/TEHO
cchopmy/nrpoBaHHbIE BOMPOCHI B KaueCTBe MHCTPYMEeHTA MO3HaHUS U OCHOBBI /1J1s1 (POPMUPOBaHUS
TUIOTe3bI 110 MPOBepPKe MPaBU/IbHOCTH BbICKA3bIBAEMbIX CYXKEHUIA;

B/IaZieTh HaBbIKaMH CaMOCTOSITe/IbHOTO TI/ITaHMPOBAHUS U MPOBeZIeHUsT yueHUue CKUX
9KCITIEPUMEHTOB, COBEPIIIEHCTBOBATh YMeHUsI Hab/TIOaTh 3a XO/I0M TTPOIiecca, CaMOCTOSITe/TbHO
TIPOrHO3UPOBATh €T0 pe3y/ibTart, GopMyIMpPOBaTh 060011[eHHUS U BBIBOJIBI OTHOCUTETHHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB UCC/IeA0BaHUs, COCTAB/ISTh 000CHOBAaHHBIN OTUET O MPOAeTaHHOM
pabore;

nprobpeTaTh OMBIT YYeHUYECKOU UCC/Ie/I0OBATeTbCKOW U POEKTHOM /IeATeTbHOCTH, TIPOSIB/ISITH
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATe/TbHOMY ITOMCKY METO/JOB pellleHUs TTPaKTUUeCKUX 3a/jau,
TIPUMEHEHHIO Pa3/IMUHbIX METO/0B TT03HAHMUSI.

3) pabora ¢ uHdopmaruei:

OpPMEHTUPOBATLCS B PA3/IMUHBIX UCTOUHMKAX UH(OPMaLUY (HayuHO-TIOMy/IsIpHasi iuTeparypa
XUMHUECKOTO CO/Iep>KaHusl, CTIpaBOUHbIe 1ocobusi, pecypchl IHTepHeTa), aHaTu3UpOBaTh
vHGbOpMal1IO Pa3/IMYHbIX BUI0B U ()OPM Mpe/CcTaB/ieHus, KPUTHUUECKH OLIeHHUBaTh eé
JIOCTOBEPHOCTb U HETIPOTUBOPEUUBOCT;

(hopMy/IMpOBaTh 3ampOChl ¥ IPUMEHSITh pa3/IMUHbIe METOZbI TIPH IMOMCKe U 0TOOpe UH(OPMAaI|H,
HeoOXoAMMOM /1Jis1 BBITIONTHeHUsI yueOHBIX 3aZiau OTpeeIEHHOTO THIIA;

niprobpeTaTh OTBIT UCIOIH30BaHUS MH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH 1
pa3/InYHbIX TTIOMCKOBBIX CUCTEM,;



CaMOCTOSITe/TbHO BBIOMPAaTh ONTUMAaIbHYI0 (OpMy TpejcTaBieHuss UHPOPMaluK (CXeMbl, rpaduKy,
JarpaMMbl, TaO/IULbl, PUCYHKH U JPYyTHE);

WICTIO/TH30BaTh HAYYHBIN SI3bIK B KaUeCTBe CPeZCTBA IPU paboTe C XMMUUeCKO WH(pOpMarieit:
TIPUMEHSITb MeXXITpeiMeTHbIe ((pru3nuecKre U MaTeMaTUUeCKre) 3HaKU U CUMBOJIbI, ()OPMYJIbI,
abbpeBUaTypbl, HOMEHK/IATYPY;

HCIT0/Ib30BaTh 3HAKOBO-CMMBOJ/IMUECKHE CPeACTBa HalVIAIHOCTH.

KOMMYHI/IKEITI/IBHBIQ YHHBeEDCa/IbHbIE y‘—IE6HBIe ,ELEI‘/JICTBI/IH:

3a/laBaTh BOIIPOCHI M0 CYIIIeCTBY 00CyKZaeMoli TeMbl B X0/ie Uajiora U/Wiv AUCKYCCHH,
BBICKa3bIBaTh Ujier, POpPMY/TMPOBaTh CBOM TPe/JI0KEHUsT OTHOCUTETBHO BBITIOTHEHUS
Tipe/lJIOKeHHOM 3a/jauu;

BBICTYTIATh C TIpe3eHTallell pe3y/IbTaToB M03HaBaTe/TbHOU JesTe/IbHOCTH, TTO/TyYeHHBIX
CaMOCTOSITe/TbHO WM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJTHEHUM XUMUUECKOTO SKCTIepUMEHTa,
TIPAKTUUeCKOW paboThl TI0 MCC/IeJOBAHUIO CBOMCTB M3yUaeMbIX BeIleCTB, pean3aiuu yueOHoro
TIPOEKTa, U (POPMY/TUPOBATh BBIBO/BI TI0 Pe3y/IbTaTaM MPOBeIEHHBIX NCC/IeN0BAaHUN Ty TEM
COT/IaCOBaHUs TIO3UIWH B X0fle 00Cy>KJeHUsI 1 00MeHa MHEHUSIMHU.

PerynsTiBHbIe YHUBepCa/lbHbIe yueOHbIe /1eCTBHS:

CaMOCTOSITe/IbHO TJIAaHUPOBATh U OCYILeCTB/IATh CBOIO [103HABATE/IBHYIO [1eSITe/IbHOCTh, OMpe/iersis
eé 1|e/Id U 3a/lauk, KOHTPOJIMPOBATh U 10 Mepe HeoOX0AUMOCTH KOPPeKTHUPOBATh Mpe/iiaraeMblii
aJITOPUTM JIeHICTBUH TIPU BBITIOJTHEHUH Y4eOHBIX M MCC/Iej0BaTeIbCKUX 3a/iau, BbIOMpaTs Hanbosiee
3¢ peKTUBHBIN CcrI0COb UX pellieHHst C YY4ETOM TOTy4YeHHUs] HOBBIX 3HAaHWM O BelllecTBax U
XUMHAYECKUX peakLUsX;

OCYILeCTBJIATH CAMOKOHTPOJIb /IesITe/IbHOCTH Ha OCHOBE CaMOaHa/Tu3a M CaMOOI|eHKH.
[MPEAMETHBIE PE3YJIBTATHI

[TpesMeTHbIE pe3y/IbTaThl 0CBOEHUSI TPOrPaMMBbI 110 XMMHUH Ha yI/IyOJIEHHOM YPOBHE Ha YPOBHE
cpefHero obiiero o6pa3oBaHus BK/IIOYAIOT CrieljudruyecKre /i yueOHOro nmpeamera « XUMHUs»
HayuHble 3HaHWsI, YMEHHS U CITOCOOBI JIeHCTBHI TI0 OCBOEHUIO, HHTEPITIPeTALMH U TIpeobpa30BaHuUI0
3HAHWH, BU/IbI 1€SITETbHOCTH 110 TI0/TyUYe€HHI0 HOBOTO 3HAHMSI ¥ IPUMEHEHHI0 3HAaHWH B Pa3/TUUHBIX
yueOHbIX CUTYallUsIX, @ TAK)KE B PeasIbHbIX )KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C XUMUel. B
TporpaMMe 10 XUMUH MPeIMETHbIE Pe3y/IbTaThl MIPeCTaB/IEHbI 10 rolaM U3yUYeHusl.

10 KJTIACC

[TpeameTHBIE pe3yabTaThl 0CBOEHUsT Kypca «OpraHruecKasi XUMHUs» OTPaXKaroT:
c(opMHUPOBAaHHOCTH MPe/ICTaB/IeHUI: O MecTe U 3HaueHUM OpraHnyeCckor XUMUHW B CUCTEMe
eCTeCTBEHHBIX HayK U eé PoJii B 00eCIieueHUH YCTOMUMBOTO PAa3BUTHS UeJIOBEUECTBA B PellIeHNH
nipobs1ieM 3K0/IOTHUeCKOM, SHepreTUYeCKoi U MUILeBOM 6e30MacHOCTH, B Pa3BUTUN MeJULIVHBI,
CO3/IaHUY HOBBIX MaTepHasioB, HOBbIX UCTOYHHUKOB SHEPTUH, B 00eCIrieueH!H PaliiOHaIbHOTO
TIPHUPO/IOTI0/Ib30BaHMsl, B )OPMUPOBAHUM MHUPOBO33peHHsI U 0011[el Ky/IbTyphl UesioBeKa, a Takxke
9KOJIOTHYECKH 000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U TIPUPOAHOM Cpe/ie;

B/IaJileHe CUCTeMOW XMMHUUeCKUX 3HaHWM, KOTopasi BK/TFoUaeT: 0CHOBOIIO/Iararolije TOHSTHUS —
XUMUWYEeCKUH 3IEMEeHT, aTOM, SIiIpO U 37IeKTPOHHasi 000/I0uKa atoMa, S-, p-, d-aTOMHbIe OpOUTasy,
OCHOBHOE U BO30Y’>KZIEHHOe COCTOSIHUSI aTOMa, TMOpU/IM3aLivsi aTOMHBIX OpOUTasiel, MoH, MoJieKy/a,
BaJ/IeHTHOCTb, 3/IeKTPOOTPULIATeTbHOCTD, CTelleHb OKHC/IeHUsI, XUMUUeCKasl CBsI3b, MOJIb, MOJISIDHAsI
Macca, MOJISIpHbIN 00BEM, yT/iepoiHbIN CKesieT, GYHKLMOHAIbHAS TPYIINa, pajiiKas, CTPYKTypHbIe



(opmyiel (pa3BépHYThIe, COKPALL|EHHbIE, CKeJIeTHbIE), U30MepHsl CTPYKTypHasi U IPOCTPaHCTBEHHas!
(reoMeTpuueckas, ONTUUYECKast), U30Mepbl, TOMOJIOTMUEeCKUI Psifi, TOMOJIOTH, YI/IeBOA0PO/bI,
KHCJIOPOJ- U a30TCOZiepKalljie OpraHnyecKre CoeJUHeHUs,, MOHOMeD, NoJIMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/ISIPHbIE COeIMHEHHsT; TeOPUH, 3aKOHBI (IeproAnyeckni 3akoH [. 1.
MeHnpeneeBa, Teopust CTpPO€HUs OpraHuueckux seiects A. M. ByTieposa, 3aKOH COXpaHeHUs
Macchl Bel|eCTB, 3aKOH COXpaHeHUs! U MpeBpallieHus1 SHEPTUU NIPU XUMUYECKUX peakLusix),
3aKOHOMEPHOCTH, CUMBOJIMYEe CKMU S3bIK XMMHWH, MAPOBO33DeHUeCKHe 3HaHWUs, JIeKalllie B OCHOBe
MOHWMaHKsI IPUUMHHOCTU Y CUCTEMHOCTH XUMUYECKHUX SIBJIEHWH; TIPeJCTaB/lIeH!sI O MeXaHU3Max
XUMHUUYECKUX pPeakluk, TepMOANHAMAYEeCKUX U KUHeTUUeCKUX 3aKOHOMEepPHOCTSX UX MPOTeKaHus, O
B3alMHOM BJIMSIHMM aTOMOB Y TPYIII aTOMOB B MOJIeKy/iax (MHAYKTHUBHBIN U Me30MepHbIN 3(P(eKThl,
opueHTaHThl | u Il poza); dakrosornyeckre cBefieHHs1 O CBOMCTBAaX, COCTaBe, MOyUueHUuH U
6e30macHOM HUCT0/Ib30BaHUU BaXKHEHNIIIMX OpraHnYeCcKuX BellecTB B ObITY U TIpaKTHUeCKOM
JieATeIbHOCTH YesIoBeKa, 00X HayYHBIX MMPUHIUIIAX XMMHUEeCKOTO TIPOM3BO/ICTBA (Ha MprUMepe
TIPOM3BO/ICTBAa MeTaHO/Ia, IepepaboTku HeTH);

Cc(OpMHUPOBaHHOCTb YMEHUI: BBISIB/ISITh XapaKTepHble MPHU3HAKX MOHATUM, YCTaHAB/IMBATh UX
B3aMMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYOLLIMe [TOHATHS [PY OIIMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYeCKUX COeUHEHUM;

c(hOpMUPOBaHHOCTb YMEHUI:

VICTI0/1b30BaTh XMMUUECKYI0 CUMBOJIMKY I/l COCTaBJIEHUS] MOJIEKYJ/ISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHu4yeCcKUX BeleCTB;

COCTaBJIAATb YPaBHEHUSI XUMAYECKUX PeakKLMi ¥ PaCKpPbIBaTh UX CYLIIHOCTb: OKMC/IUTE/IbHO-
BOCCTAHOBUTE/TbHBIX PeaKLvii MoCPeJICTBOM COCTaBJIeHUsI 3/IeKTPOHHOTO OasiaHca 3TUX peakLvH,
peakiiii MOHHOTO 0OMeHa ITyTéM COCTaB/IeHHs UX TIOMHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHHH;
V3roTaB/IUBaTh MOZe/IA MOJIeKy/l OpraHuueCKUX BelecTB [y WITOCTpaLy UX XUMUUeCKOro 1
IIPOCTPAHCTBEHHOI'0 CTPOEHMS;

c(hOpMHPOBaHHOCTh YMEHUM: yCTaHAB/IMBaTh PHHA/JIeXKHOCTb M3yUYeHHbIX OpraHrueCKUX
BeLeCTB 10 UX COCTaBYy U CTPOEHMIO K OIpe/ie/IEHHOMY K/1acCy/TpyIie COeJUHeHUH, aBaTb UM
HasBaHUs 1o cucteMarnueckoii HomeHkiatype (IUPAC) v npyBoAWUTh TPUBUAJ/IbHBIE HAa3BaHUS [JI/Is1
OT/le/IbHBIX NPe/ICTaBUTe el OPraHnYeCKrX BelleCTB (3TU/IeH, alleTU/IeH, TOMyoJ1, [JIMLepyH,
STU/IEHITIUKOJIb, (heHOJI, popMasnbieru], aleraabJerui, aleToH, MypaBbrHasi KUC/I0Ta, YKCyCHast
KHCJI0Ta, CTeapuHOBasi, 0JIEMHOBAs], a/lbMUTUHOBAs! KAC/IOTHI, ITIULIVH, aJlaHH, Ma/lbTo3a,
(pyKTO3a, aHW/IWH, [JUBUHWII, U30IPEH, XJIOPOMPEH, CTUPOJ U pyTue);

c(OpMHUPOBaHHOCTb YMEHHUS ONpe/ieNiaTh BUJ, XMMUUYEeCKOM CBSI3U B OpraHN4eCKUX COeIMHeHUSIX
(KoBasieHTHasl U MOHHas CBSI3b, O- U TI-CBSI3b, BOJOPO/HAS CBS3b);

Cc(OpMHUPOBaHHOCTb YMEHHUsI TPUMEHSITh [10JI0)KEHHUS1 TEOPHUM CTPOEHUs] OpraHMueCKUX BelecTs A.
M. Bytneposa /st 00bsiCHeHHsI 3aBUCMMOCTH CBOMCTB BellleCTB OT UX COCTaBa U CTPOEHUSsI;
c(OpMHUPOBaHHOCTb YMEHU XapaKTepu30BaTh COCTaB, CTPOEHHe, (pr3nuecKre U XMMAYecKue
CBOCTBa TUMMUHBIX TIpeJCTaBUTe/el pa3/IMYHbIX K1aCCOB OPraHUYeCKUX BeIlleCTB: a/IKaHOB,
L[MK/I0A/IKaHOB, aJIKeHOB, a/IKaZJMeHOB, aJIKUHOB, apOMaTU4YeCKUX YITIeBOAOPOAOB, CIIUPTOB,
anbJeru/ioB, KETOHOB, KADOOHOBBLIX KHUCIIOT, TIPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEAWHEHUH U aMUHOB, aMUHOKHCJIOT, O/TKOB, yI/ieBozioB (MOHO-, IU- U TIOJIMCaXapH/[OB),
V/UTFOCTPUPOBAaTh TeHeTUUeCKYHO CBSI3b MEX/y HUMU ypaBHEHUSIMHA COOTBETCTBYIOLLIUX
XUMHAYEeCKUX peaklii C UCIOoIb30BaHUeM CTPYKTYPHBIX (POpMYI;

c(hOpMHPOBaHHOCTh YMEHMUS MO/ITBEP)K/1aTh HA KOHKPETHBIX NTPUMepax XapakTep 3aBUCMMOCTH
PeaKI[MOHHOM CrI0COOHOCTH OPraHNUeCKUX COeJMHeHHUI OT KPaTHOCTH 1 THTIA KOBAaJIeHTHOM CBSI3U
(0- 1 m-CB31), B3aMMHOTO BJIMSIHUSI aTOMOB Y TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBaHHOCTb YMEHUsI XapaKTepr30BaTh UCTOYHMKH YIIEBOAOPOJHOIO ChIpbsi (He(PTh,
TIPUPO/IHBIN T'a3, yrob), Crioco0bl ero repepabOTKX U MpaKTUUYeCcKoe IpUMeHeHue MPOYKTOB
niepepaboTKy;

c(hOpMHPOBaHHOCTh BJaZIleHUs] CUCTEMOW 3HAaHUM O eCTeCTBEHHO-HAyUHbIX METO/IaX MO3HAHUS —
HaO/TI0/1eHNH, U3MepeHNH, MOZe/TMPOBaHNH, JKCIIepUMeHTe (peaTbHOM Y MBICJIEHHOM) U YMeHUsI
MIPUMEHSATb 3TU 3HAHUS;



c(OpMHUPOBaHHOCTb YMEHUSI IPUMEHSITh OCHOBHBIE Olepaliiy MbIC/IUTE/IbHOW eTeTbHOCTH —
aHa/lu3 ¥ CUHTe3, CpaBHeHHe, 060011eHre, CCTeMaTH3alui0, BbIsiB/IeHUe TTPUYMHHO-C/Ie[ICTBEHHBIX
CBs13eM — /ISl U3yUeHHs1 CBOMCTB BellleCTB M XUMHUUECKHX peakLyi;

c(hOpMHPOBaHHOCTb YMEHUM: BbISIB/ISITh B3aMMOCBSI3b XMMUUECKMX 3HAHWUH C MIOHATUSIMU U
TIpe/ICTaB/IeHUSIMU IPYTUX eCTeCTBeHHO-HayUHbIX TIpeMeToB Zjisi 60/1ee 0CO3HaHHOTO TTOHUMAaHHUS
CYLLIHOCTH MaTepuaJbHOI0 eJUHCTBA MUPA, UCI0/1b30BaTh CUCTEMHbIE 3HAHHUS 110 OpraHuyeCcKon
XUMUH [17151 00BSICHEHUSI ¥ TTPOTHO3UPOBAHKS SIBJIEHHH, UMEIOIIUX eCTeCTBeHHO-HAyUHYI0 TIPUPOAY;
c(hOpMHPOBaHHOCTb YMEHUN: MPOBOAUTL PACUETHI TI0 XMMUUECKUM (POpPMYJiaM U YPaBHEHUSIM
XUMHUYeCKUX PeakLfid C MCTI0/Ib30BaHNeM (U3MUeCKUX BeJIMUMH (Macca, 00bEM ra30B, KOJIMUECTBO
Bell|eCTBa), XapaKTepU3YIOLMX BelleCcTBa C KOJIMYeCTBEHHOM CTOPOHBI: PAaCU8ThI [0 HAXOXK/EHUIO
XUMUYECKOH (popMy/ibl BelljeCTBa M0 M3BeCTHBIM MacCOBBIM JI0J1IM XMMHUeCKHUX 371eMeHTOB,
MPO/JIyKTaM CropaHusi, TVIOTHOCTH T'a3000pa3HbIX BellleCTB;

c(OpMHUPOBaHHOCTb YMEHUIA: IPOrHO3UPOBATh, aHA/TM3UPOBaTh M OL€HUBATh C MO3ULIUN
9K0JIOTHUeCKOU 6e301acHOCTH TOC/IeCTBHUSI OLITOBOM U IPOM3BO/[CTBEHHOU JiesITe/TbHOCTH
yesIOBeKa, CBSI3aHHOM C TiepepaboTKO# BelreCcTB, MCTI0/Ib30BaTh MOTy4YeHHbIe 3HAHUS /IS IPUHSTHS
IPaMOTHBIX pellleHnui pobsieM B CUTYaLUsiX, CBSI3aHHBIX C XUMUeH;

Cc(OpMHUPOBaHHOCTb YMEHUIA: CAaMOCTOSITE/IbHO T/IaHMPOBATh M MPOBOJUTh XMMUUECKUI
5KCIIepUMEHT (T10/lyYeHre U U3yueHHe CBOMCTB OPraHhYeCKHX BellleCTB, KaueCTBEHHbIE peakLiiy
YIJIeBOZ0PO/IOB Pa3/IMUHbIX KJIaCCOB M KMCJIOPOACO/ieprKall{iX OpraHnyeCcKUX BelleCTB, pellieHre
JKCIepUMeHTa/IbHBIX 3a/lau TI0 Pacrio3HaBaHUIO OPraHUUeCKUX BelllecTB) C COOM0ZieHreM MpaBul
Ge3omacHoro obpallieHust ¢ BelljeCTBaMy U jlabopaTopHbIM 000pyI0BaHKEM, (HOPMY/TUPOBATh 1[eJTb
VICC/Ie[J0BaHMS, TIPEJCTABIIATh B Pa3/IMUHON (DOpMe pe3y/bTaThl SKCIIepUMeHTa, aHaIM3upoBaTh U
OL|eHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBaHHOCTb YMEHUI:

cobmroziaTh TIpaBH/Ia SKOIOTUUECKH 1iesieco00pa3HOoro NoBejeHrs B ObITY M TPYAOBOH [1eSITeTbHOCTH
B L|e/IIX COXPaHEeHUs CBOEro 3/J0POBbsi, OKPY KaroL|el MPUPOHOM Cpe/ibl U JOCTU)KEHUS eé
YCTOWUMBOIO Pa3BUTHS;

0CO3HaBaTh OMAaCHOCTh TOKCMYECKOT'0 /1eHCTBUS Ha JKHMBbIE OPraHK3Mbl OTpe/ie/IEHHbIX
OpraHvyeCcKUX BellecTB, [IOHUMas CMbIC/ rokasarens [1/K;

aHa/IM3MPOBaTh 1]e/1leco006pa3HOCTb PUMeHeHHs] OpraHuueCKUX BelleCTB B ITPOMBIILJIEHHOCTU U B
OBITY C TOYKM 3pEHHsT COOTHOLLIEHHS] PUCK-TIONb3a;

c(hOpMHPOBaHHOCTb YMEHUM: OCYLL{eCTB/ISTh LieJieHarpaBieHHbIN MOMCK XUMUUeCKOU WH(opMaLiy
B Pa3/IMYHBIX UCTOUHMKAX (Hay4yHas u yueOHO-Hay4Hasi IUTepaTypa, CpPe/iCTBa MacCOBOM
vHpopMaLum, IHTepHeT U Apyrue), KpUTUUeCKH aHa/IM3UupOoBaTh XUMUUECKYH0 MH(OpMaLUIO,
niepepabaTbIBaTh €€ 1 UCIOIb30BaTh B COOTBETCTBUH C TIOCTAB/IEHHOW yueOHOU 3azaueil.

11 KJITACC

[TpeameTHBIE pe3ynbTaThl 0CBOeHUs Kypca «O011jasi U HeopraHMUUeCKasi XUMHsI» OTPaXKaroT:
c(hOpMUPOBaHHOCTH IPe/ICTaB/IEHUN: 0 MaTepuaJbHOM €JUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
1I03HaBaeMOCTH SIBIEHUH MPUPOZBI, O MeCTe U 3HaueHUHU XUMUH B CCTeMe eCTeCTBeHHBIX HayK U eé
ponu B o0ecriedeHH YCTOMUKMBOTO PAa3BUTHS, B pellieHUH TTpo6/ieM SK0IornyeCcKoi,
JHepreTUYeCKOM 1 TIUIIIeBOM 6e30T1aCHOCTH, B Pa3BUTHUN MeIWLIMHBI, CO3aHUHA HOBBIX MaTepHasoB,
HOBBIX MCTOUYHUKOB SHEPruH, B o0ecriedeHr paljioHaIbHOTO TIPUPO/OTI0/Ib30BaHMUs, B
(hopMHPOBaHMHM MHUPOBO33peHHs U 0011el Ky/IbTYPhI Ye/IOBeKa, a TAaKXKe SKOJI0THYeCKU
000CHOBAHHOTO OTHOLIIEHUsI K CBOEMY 3/10POBbIO U TIPUPOJHOM Cpe/ie;

B/aJileHre CUCTeMOW XMMUYeCKUX 3HaHWM, KOTopasi BK/IFoUaeT: OCHOBOIIO/Iararolye MOHATUS —
XUMUWYeCKUH 371eMeHT, aTOM, SiIpO aTOMa, U30TOITbl, 37IeKTPOHHAasi 000/10uKa aroma, s-, p-, d-
aToMHbIe OpOWTaN, OCHOBHOE 1 BO30YKAEHHOE COCTOSIHUS aTOMa, TMOpHAM3alLiisi aTOMHBIX
opbuTasneli, NOH, MOJIEKY/ia, BaJleHTHOCTb, 37IeKTPOOTPULIATEIbHOCTD, CTeleHb OKHUC/IeHUs,
XUMHYecKasi CBsA3b (KOBaj/leHTHasl, MOHHasi, MeTa/l/InuecKasi, BOJOpPOJHast), KpHUCTa/l/InuecKas
pelléTKa, XMMHUYecKasl peakLusi, pacTBOP, 371eKTPOJIUThI, He3/IeKTPOJIUTHI, 3/1eKTPOIUTHYECKast
Jycconyanys, cTerieHb AUCCOLMALMM, BOJOPO/HBIN MTOKa3aresib, OKUCIUTe/b, BOCCTAHOBUTEIb,
Ter/IOBoOU 3(PPeKT XMMUUeCKOW peakiliu, CKOPOCTh XUMUUeCKON peakliy, XMUMHUUeCKoe



pPaBHOBECHE; TEOPUM U 3aKOHBI (TEOpHs 37IeKTPOTUTUYECKOU JUCCOLMALH, TTePUOANYeCKUN 3aKOH
.. MeHpieneeBa, 3aKOH COXpaHeHMsI MacChl BEILleCTB, 3aKOH COXpaHEHUs U MpeBpalleHus1 SHepruu
MPU XMMHUUECKUX PeakLUsiX, 3aKOH MOCTOSTHCTBA COCTaBa Bel[eCTB, 3aKOH [IeMCTBYIOLIUX MacC),
3aKOHOMEPHOCTH, CUMBOIMUE CKUM S13bIK XUMUH, MUPOBO33pDEeHUECKHe 3HaHWs, JIe)Kallie B OCHOBE
MOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTU XMMHUeCKUX SIBJIEHUI; COBPeMeHHbIe TIPe/ICTaB/IeHUs O
CTPOEHMHM BellleCTBa Ha aTOMHOM, NOHHO-MOJIEKY/ISIPHOM M Ha/IMOJIEKY/ISIPHOM YPOBHSIX;
Tpe/ICTaB/IeHNs O MeXaHU3Max XMMHUUeCKUX peakliui, TepMOJMHAMUUECKUX U KUHEeTHYEeCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMHUUEeCKOM pPaBHOBECHH, PaCTBOpax U AUCIIEPCHBIX
crcTemMax; (haKTOJIOTHYeCKHe CBe/IEHUSI O CBOMCTBAX, COCTaBe, TIOyYeHUH U Oe30T1acHOM
WCTI0/Ib30BaHUM Ba)KHENIIIMX HeopraHu4yeCKUX BelleCTB B ObITY U MpaKTUUeCKOM /IesATeIbHOCTH
ye/ioBeKa, 00X HAayYHBIX MPUHIIUIIAX XMMUYEeCKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBaHHOCTh YMEHUI: BbISIB/ISITh XapaKTepHble PU3HaKU MOHATUM, yCTaHaB/IMBAaTh UX
B3aUMOCBSI3b, UCM0JIb30BaTh COOTBETCTBYIOLLIME MTOHATHS [PY OMUCAHUM HEOPraHWYeCKUX BelleCTB
Y UX TIpeBpalleHNnH;

chOpMUPOBAaHHOCTh YMEHUSI UCII0J/Ib30BaTh XUMHUUECKYH0 CUMBOJIUKY [IJisi COCTaB/ieHust HopMyJi
BeleCTB U ypaBHEHUI XMMUUeCKUX peakLuii, cuctemarnueckyro HoMeHkatypy (IUPAC) u
TPUBUAJIbHbIE HAa3BaHUS OT/Je/IbHBIX BeleCTB;

c(hOpMUPOBaHHOCTh YMEHHUS OIpeeNIATh BaJIEHTHOCTb U CTeleHb OKUC/IeHHsI XUMUUe CKUX
3/IeMeHTOB B COe/IMHEHUSIX, BUJ| XUMUUYEeCKOW CBsI3U (KOBaJieHTHasi, MIOHHasl, MeTasyinyeckKasi,
BOJIOPO/{HAas1), THIT KPUCTA/I/TMUeCKOM PeIIETKU KOHKPETHOI'O BellleCTBa;

c(hOpMUPOBAHHOCTb YMeHUsI 0OBSICHATh 3aBUCMOCTh CBOMCTB BEIIIeCTB OT BH/Ia XUMHUUECKOU CBSI3U
Y TWTIA KPUCTA/I/TMUeCKOMN peliéTKy, 0OMeHHbIN U JOHOPHO-aKL[eNTOPHBINA MeXaHW3Mbl 00pa3oBaHUst
KOBa/IeHTHOH CBSI3H;

c(hOpMHPOBaHHOCTh YMEHUI: K/1aCCHU(ULIMPOBaTh: HEOPraHWYeCcKre BelllecTBa [0 UX COCTaBY,
XUMHYECKHe peaklyu 10 pa3/IMYHbIM NprU3HaKaM (YMCIy M COCTaBYy pearupyroliyX BelecTs,
TeTIoBOMY 3P QeKTy peakijiu, U3MeHeHHIO CTerleHel OKUC/IeHUs 31eMeHTOB, 00paTUMOCTH,
YUaCTHIO KaTajn3aTopa U IpyTrue); CaMOCTOSTe/TbHO BBIOMpPATh OCHOBAHUS U KDUTEPUU JI/IsT
K/IaCCU(UKALMM U3yUyaeMbIX BellleCTB U XUMUUEeCKUX peakLuij;

c(OpMHUPOBaHHOCTb YMEHUsI PACKpbIBaTh CMBIC/I TepUOMYecKoro 3akoHa /1. YI. MeHgeneeBa u
JIeMOHCTPUPOBATh €ro CUCTeMaTHU3UPYIOLIYI0, 0ObsICHUTeTbHYIO U TTPOTHOCTUYECKY 0 (QYHKLIWY;
c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3/IeKTPOHHOE CTPOeHHe aTOMOB U MOHOB
XMMHUUECKUX 3/IeMEHTOB MepBoro—4eTBépToro neproos Ilepuoguueckoit cucrems [.1.
MeHnpeneeBa, UCMOMb3ys MOHATUS «IHEPreTUYeCKUe YPOBHU», «IHEPreTUYeCKUe MOAYPOBHU», «S-,
p-, d-aToMHBIe opbuTan», «OCHOBHOE U BO30Y)KAEHHOE SHepreTuueCcKre COCTOSTHUS aToMay;
0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMHUUeCKHUX 3/IEMEHTOB U X COeIMHEHHH T10
nepuroziaM u rpymnmnam Ilepronrueckori cuctemsl [l. 1. MeHzieneeBa, BajleHTHbIE BO3MOKHOCTH
aTOMOB 3/IeMEHTOB Ha OCHOBEe CTPOEHUsI UX 3/IeKTPOHHBIX 000/I0UEK;

c(OpMHUPOBaHHOCTb YMEHUIA: XapaKTepu30BaTh (OIKChIBaTh) 00ILMe XUMHUUeCKre CBOMCTBA
Bell[eCTB pa3/IMUHbIX K/IaCCOB, TIOATBEPXKAATh CyIlleCTBOBaHME TeHeTUUeCKOW CBA3U MEXAY
HeOpraHWuyeCKUMH Bell|eCTBaMM C NOMOLIbI YPaBHEHUM COOTBETCTBYHOIIMX XUMHUUYECKHUX PeaKLUii;
c(hOpMUPOBAHHOCTh YMEHUsI paCKPbIBATh CYIIHOCTb: OKUCIUTETbHO-BOCCTaHOBUTE/TbHBIX PeakKLvii
TIOCPe/ICTBOM COCTaBJ/IeHUsI 37IeKTPOHHOT0 OasaHca 3TUX peakivii; peakLuii MOHHOTO 0OMeHa
MyTEM COCTaBJIEHUS UX MOHBIX U COKPALLEHHBIX NOHHBIX YPAaBHEHWM; PeaKLUi rMpOIn3a;
peakiuii Komruiekcoobpa3oBaHusi (Ha MpUMepe rUIPOKCOKOMIT/IEKCOB LIMHKA U a/TFOMUHUSA);
c(hOpMUPOBAHHOCTL YMeHHUSI 0OBSICHATL 3aKOHOMEPHOCTH TIPOTEKAHUSI XUMHUECKUX PeaKI|i C
YUETOM MX SHEpPreTHUeCcKMX XapaKTepPUCTHK, XapaKTep W3MeHeHHsI CKOPOCTH XMMHUUeCKOU peakLiiy
B 3aBUCUMOCTH OT Pa3/IMUHbIX (PAKTOPOB, a TaKXKe XapaKTep CMell[eHUs] XUMHUUYeCKOTO PAaBHOBeCHSI
10/] BAUSIHMEM BHeIlIHUX Bo3zercTBui (puniun Jle [llaresnbe);

c(hOpMUPOBAHHOCTh YMEHUs XapaKTepru30BaTh XMMUUeCKUe peaKLvy, Jie)kalllie B 0CHOBe
TIPOMBIILIJIEHHOTO TIOTyYeHHs] CepHOM KUCJ/IOThI, aMMMaKa, 0011re HayyHble MPUHLIAITBI XUMUYe CKUX
TIPOU3BO/ICTB; 1]e/1eCO00Pa3HOCTb IPUMEHEeHUsI HeOPraHUUeCKHX BeIIeCTB B TIPOMBIIIIJIEHHOCTH U B
OBbITY C TOUKU 3peHUsI COOTHOILIEHUST PUCK-TIOJb3a;



c(OpMHUPOBaHHOCTb B/IaZIeHHs1 CUCTeMOM 3HaHUW O MeTOZlax Hay4YHOTrO TTO3HAHUS sIBIEHUH MPUPOAbI
— HabstozieHue, U3MepeHue, MOZle/TMPOBaHKe, SKCTIepUMEHT (peasbHbIM U MbIC/IEHHBIN),
VICTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, YMeHUs] IPUMEeHSITh 3TH 3HaHHUS MPU SKCIIepUMeHTa/IbHOM
WCCJIeIOBAaHMH BELLeCTB U [Jisi 00bsCHEeHUsI XMMUYeCKUX SIBJIeHUH, UMEIOIIMX MeCTo B TIPUpo/ie,
NIPaKTUYeCKOW JieITelIbHOCTH YesloBeKa U B ITOBCEJHEBHOM >KH3HU;

c(hOpMUPOBaHHOCTh YMEHHUS BbISIB/ISIT B3aMMOCBS13b XUMUUECKUX 3HAHUW C TIOHATHSIMU U
TIpe/ICTaB/IeHUSIMU IPYTHUX eCTeCTBeHHO-HayuHbIX TIpeMeToB /jisi 60/1ee 0CO3HaHHOTO TTIOHUMAaHHUS
MaTepuabHOIO eJUHCTBA MUPa;

c(OpMHUPOBaHHOCTb YMEHUSI TPOBOJUTL PACUETHI: C UCIIO/Ib30BaHKEM MOHATUN «MaccoBasi 107151
BellleCcTBa B paCTBOPe» U «MOJISIPHasi KOHL|eHTpAaLUsi»; MacChl BelllecTBa Wik 00bEMa rasa 1o
M3BECTHOMY KOIMYeCTBY BeljecTBa, Macce UM 00bEMY OIHOTO U3 yUaCTBYIOIIMX B PeakLyn
BeI|eCTB; TEIJIOBOTO 3(eKTa peakL|uK; 3HaUeHUsI BOZOPOAHOr0 10Ka3aresisi paCTBOPOB KUC/IOT U
111e/104eld C U3BeCTHOM CTeTIeHbI0 MCCOIMAI[MM; MacChl (00bEMa, KOIMUeCTBa BelecTBa) MPOoAyKTa
peakLyy, ec/id OJHO M3 UCXOJHBIX BEIlleCTB /JaHO B BU/le pacTBOPA C Orpe/ie/IEHHOM MacCOBOM
Zlo7ieli pacTBOPEHHOTO BellleCTBa WK [JaHO B M30bITKe (MMeeT TIPUMeCH); Z0JIM BbIXO/ia MMPOAyKTa
peakiny; 00bEMHBIX OTHOILIEHU ra30B;

Cc(OpMHUPOBaHHOCTb YMEHUIA: CAaMOCTOSITE/IbHO T/IaHMPOBATh M MPOBOJUTh XMMUUECKUI
9KCIepUMeHT (TIpoBe/ieHre peakijii HIOHHOTO 0OMeHa, TIO/ITBepsKeHre KaueCTBeHHOTO COCTaBa
HeopraHUueCKHX BelllecTB, OIpe/ie/ieHre Cpe/ibl PaCTBOPOB BellleCTB C MOMOILbIO HHAWKATOPOB,
Vi3yueHue B/IWSHUS Pa3/IMUHbIX ()aKTOPOB Ha CKOPOCTh XMMUYECKOM peakLUH, pelleHue
JKCIIepPUMEeHTa/IBbHBIX 33/1au 1o TeMaM «MeTanb» U «Hemerasisi») ¢ cobroeHneM TIpaBHI
6e3oracHoro obpaiiieHus ¢ BellleCTBaMU 1 1abopaTopHbIM 000pyAoBaHHeM, GOPMY/IHPOBAaTh 1ie/b
WCCJIe/I0BaHUS, MPE/ICTaB/ATh B pa3/IMUHOM (popMe pe3ysibTaThl SKCIIePUMeHTa, aHa/IM3MpoBaTh U
OLIeHMBaTh UX JJ0CTOBEPHOCTE;

copMHUPOBaHHOCTH YMeHUM: COOMIOaTh TIpaBHIa M0/Ib30BaHUs XUMUUeCKOU TIOCYZ[01 U
nabopatopHbIM 000pyj0BaHKeM, 00OpalleHusl C Bell[eCTBAMUA B COOTBETCTBUU C UHCTPYKLIUSIMU T10
BBITIOJTHEHHIO 71a00PAaTOPHBIX XMMHUUECKUX OTBITOB, SKOJIOTHUECKH 11e/1ec000pa3Horo ToBe/jeH!s B
ObITY U TPYZOBOMU /IeITeTbHOCTU B L{eJISIX COXPaHeHUsI CBOEro 37I0POBbsI, OKPY»Karollei pUPOAHOM
Cpe/ibl U IOCTH)KeHUs eé yCTONUMBOrO Pa3BUTHs, 0CO3HABATh OMACHOCTb TOKCUUYECKOT0 [1eMCTBUS
Ha >KMBbIe OPraHK3Mbl OTpe/ie/IEHHbIX HeOpraHUueCKUX BelecTB, TOHMMasi CMbIC/I [T0Ka3aTesis
NAK;

c(hOpMHPOBaHHOCTb YMEHUM: OCYLL{eCTB/ISTh LieJieHarpaBieHHbIN MOMCK XUMUUeCKOU WH(opMaLiy
B Pa3/IMYHBIX UCTOUHMKAX (Hay4yHas u yueOHO-Hay4Hasi IUTepaTypa, CpPe/iCTBa MacCOBOM
vHpopMaLum, IHTepHeT U Apyrue), KpUTUUeCKH aHa/IM3UupOoBaTh XUMUUECKYH0 MH(OpMaLUIO,
niepepabaTbIBaTh €€ 1 UCIOIb30BaTh B COOTBETCTBUH C TIOCTAB/IEHHOW yueOHOU 3azaueil.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJTACC
KosuecTBo yacoB DJIeKTPOHHbIE
Ne |HavmeHoOBaHMe pa3ziesioB U 1 poBbIe)
I/T1 [TeM IIPOrpaMMBbI Bcero Korrpormskie - [IpakTideckre oOpa3oBaTe/bHbIE
pPaboThHI pPaboThHI becypchi
Pasgen 1. TeopeTrueckrie 0CHOBbI OPraHUYECKOW XUMHUU
peiMeT OpraHvueCcKou
11 fammm. Teopus cTpoeHust 3
praHuyecKux CoefIMHeHuN A.
. Bytneposa

Wroro 1o pasgeny 8
Pazpnen 2. YrneBogopogbl
21 [IpesenbHbIE yIIIeBOAOPOALI — 5

Q/IKaHbI, LINK/I0a/IKaHbl
29 HenpezenbHble yrieBOA0POABL: 14 1

Q/IKEeHbI, aJIKaJjieHbl, aJIKUHbI
23 ApomaTuyeckue 8

" |yrieBoziopozibl (apeHsbl)

[ Ipyipo/iHbIe KCTOYHUKU
2.4 |yrneBOJOpPOZOB U UX 4

nmepepaboTKa
25 ["a/10reHIIpoU3BOHbIE 4 1

yIJIEBOLOPOZ0B
Wroro o pasgeny 35

Pasgen 3. Kuciopoacogepskaiiue opraHiueckre CoeuHeHust

3.1 [Couptsl. PeHon 11 1

[KapOoHU/TbHBIE COeJUHEHUSI:
bJleTU/ibl ¥ KeTOHBI.

3.2 ?(lep%i)HoﬂBble KEICJO'IOTBI. 21 1
Cno>xkHble 3¢upsbl. JKuUpbl

3.3 [YrneBogpbl 9 1

Wroro no pasgeny 41

Pasgen 4. A3oTcogepykalipe opraHuueCcKue COeTMHeHUsT

41 AMUHBI. AMAHOKHUC/IOTBHI. 1 1 2
benku

Wroro no pasgeny 12

Paspnen 5. BeicokoMosieKky/isipHble COeViHeHUs

51 BbicOKOMOJIeKY/IsipHbIe 6 1
COeIMHEeHUS

Wroro no pasgeny 6

OBHIEE KOJIMYECTBO YACOB 102 3 6

[10 [TIPOI'PAMME




11 KJIACC

Ko/imuecTBO yacos (O/1eKTpOHHbIe
Ne [HavmeHoOBaHUe pa3/iesioB 1rdpoBbIe)
1/ |4 TeM MporpaMMmel Beero  [(OHTPO/IBHBIE  [[IPAKTHYECKHE  |)5has0pare s pLe
paboThI paboTHI becypChI

Paszen 1. TeopeTnueckre 0CHOBbI XUMUU

CTpoeHue aToma.

[TepriogyueCcKuii 3aKOH U
1.1 [[lepuognueckas cuctema |9

XUMUYECKHUX 3/1eMeHTOB [1.

1. MeHpeneeBa

(CTpoeHue BelleCTBa.
1.2 'l\/[lforoo6pa311/i BellleCTB 1 1
1.3 [Xumnueckue peakLiiu 19 1 3
Nroro o pasgeny 39
Paspen 2. Heopranuueckass Xumus
2.1 [HemeTtassl 31 3
2.2 [Metanbl 23 2
Wroro o pasgeny 54
Paszpen 3. Xvmus v K13Hb
31 Ez/leTo,qm M03HaHUS B 9

WMUU. XUMUS U KU3Hb

Nroro o pasgeny 9
OBIIEE KO/IMYECTBO 102 4 8

YACOB II10 ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC

Ne
/11

[Tema ypoka

Ko/mmuecTBo 4acos

Bcero

[KoHTpO/IBLHBIE
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUsT

(DJIeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

[IpeameT v 3HaUeHHe
OpraHu4eCcKOr XUMHH,
Mpe/iCcTaB/IeHKe O
MHOTO00pa3suu
OpraHnyeCKUX
COeIMHEeHUM

(D/1eKTPOHHOE CTPOeHre
aToMa yriepoza
OCHOBHOE U
BO30Y>XIEHHOE
cocTosiHYsA). BasieHTHbIE
BO3MO>KHOCTH aTOMa
yriepoza

X MHuecKasi CBSI3b B
OpraHuyeCcKUx
COeTMHEHUSIX.
MexaHHU3MbI
0Opa3oBaHUs
KOBA/IEHTHOM CBSI3U,
CriocoObI pa3phIBa
CBsI3eii

[Teopus cTpoeHust
OpraHnuy4eCcKux
coefvHeHU A. M.
byT/iieposa

Brib! U30MepUu:
CTPYKTYpHas,
MPOCTPaHCTBEHHAS.
(OneKTpoHHbIE 3P QEKTHI
B MOJIEKYJ/Iax
OpraHnyeCKUX
COeIMHEeHUM

[IpezncrasiieHue o
K1accuUKaLu u
CUCTeMaThuecKas
HoMeHKarypa (IUPAC)
OpraHUYeCKUX BeIeCTB

Knaccudukariys
peakiuii B
OpraHu4eCcKOu XUMUU

CucremMaru3anus u
0000ITIeHre 3HAHHUH T10
TeMe




A JTKaHbI:
rOMOJIOTHAYe CKUH psifl,
oO111as1 hopmyiia,
HOMeHK/IaTypa 1
1130MepHusi, 37IeKTPOHHOE
1 IPOCTPAHCTBEHHOE
CTpOeHHe MOJIeKY/I

10

Dusnueckue u
XUMHUUeCKUe CBOUCTBA
Q/IKAaHOB

11

HaxoxxneHve aTkaHOB B
npupoze. Criocoobl
MOTyueHus U
MpUMeHeHHe alKaHOB

12

[IvK/10a/TKaHbI: 001Iast
(hopmyra,
HOMEHK/IaTypa
130MepHsi, 0COOeHHOCTH
CTPOEHUs U
XIMHUUeCKUX CBOUCTB,
CIT0COOBI TTOTyYeHUs U
MprUMeHeHHe

13

PerieHre pacyéTHBIX
BaZiau Ha ompe/iesieHre
MOJIEKY/ISIPHOU
(hopMyJibI
OpraHryeCcKoro
BeIlleCTBa 10 MaCCOBBIM
10/1IM aTOMOB
H/IEMEHTOB, BXOJSAIIUX B
ero COCTaB.
CucTtemaTr3anus U
0O0OIIIeHre 3HAHUH T10
TeMe

14

AJTKEeHBI:
rOMOJIOTHYe CKUH Psifl,
oO111as1 hopmyiia,
HOMEHKJ/IaTypa,
H/IEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTpPOEHHEe MOJIEKYJI.
CTpyKTypHasi U LIUC-
TpaHC-U30Mepusi
AIKEHOB

15

Du3nuecKre U
X1IMHUe CKHe CBOMCTBA
aKeHoB. [IpaBuio
[MapkoBHUKOBa

16

Crioco0bI TO/TyYeHust U
MpPYMeHeHHe aJIKeHOB

17

[TpakTHyeckasi pabora




Ne 1 1o Teme
"Tlonyuenue 3TuieHa U
3ydyeHUe ero CBOMCTB"

18

PellieHrie pacUéTHBIX
3aZlay Ha ompe/iesieHye
MOJIEKYJISIPHOM
(bopmyJib
OpraHUYeCKOro
BellleCTBa

19

AJIKaINeHBI:
COTPSDKEHHBIE,
130/TMPOBaHHbIE,
KyMYJIMpOBaHHbIE.
OcobGeHHOCTH
HJIEKTPOHHOT'O CTPOEHUS

20

X MHueCcKue CBOMCTBa
(COTIPSKEHHBIX TUEHOB

21

Cr10co0BI TTO/TyueHust U
MpUMeHeHHe
Q/TKaIeHOB

22

AJIKVHBI:
rOMOJIOTHYe CKUH Psifl,
oO111as1 hopmyiia,
HOMeHKJIaTypa,
H/IEKTPOHHOE U
MPOCTPaHCTBEHHOE
CTpOEeHHe MOJIEeKYI,
(hri3nuecKre CBOMCTBA

23

X iMH1ueCcKyle CBOMCTBA
QJIKUHOB

24

[KaueCTBeHHbIe peaki[uu
Ha TPOMHYIO CBSI3b

25

Crioco0bI MTO/TyueHust U
MpUMeHeHKe alKUHOB

26

PelieHye 3a1au:
[PacuéThI 110 YpaBHEHUIO
XUMHAYECKOW peakLun

27

CucTtemaTr3anus U
0O0OIIIeHre 3HAHUH T10
TemMe

28

ApeHbl:
rOMOJIOTHAYe CKUH psifl,
oO111as1 hopmyiia,
HOMeHKJ/IaTypa.
(DJIeKTPOHHOE U
MPOCTPaHCTBEHHOE
CTpOeHre MOJIeKY/T
beH30/1a 1 TOMyoJs1a, UX
(br3nueckue CBOWCTBA

29

X IMUUeCcKre CBOMCTBA




ApeHOB: peakLun
BaMelLeHUsI

30

X IMHUeCcKre CBOMCTBA
APEHOB: peakInu
MPUCOeIMHEHUS,
OKICJIEHHE TOMOJIOIOB
OeH30/1a

31

(OcobeHHOCTH
XUMHUUECKUX CBOMCTB
CTUpPO/a

32

PerieHre pacyéTHBIX
Bajlay Ha onpe/iesieHre
MOJIEKY/ISIPHOU
(hopMyJibI
OpraHryeCcKoro
BellleCTBa

33

Crioco0bl MTO/TyueHust U
[PUMeHeHNe apeHOB

34

['eHeTHUeCKas CBS3b
MeKy Pa3TUYHbIMU
KaCCaMH
yIJ1IeBOJIOPO/J OB

35

PacuéTel 110
ypaBHEHUSIM
XPUMAYECKHUX peaKLu.
CucTemaTr3alus U
0O0OIIIeHNe 3HAHUH T10
TeMe

36

[IpyrpoaHbIN ras.
[TonyTHbIe HedTsAHbIE
rasbl

37

[KameHHbI yroJib U
MPOJYKThI €T0
repepaboTKu

38

Hed b 1 criocobb1 eé
repepaboTKu.

[ [pumeHeHVe TIPOAYKTOB
repepaboTku HeTH

39

['eHeTHUeCKas CBSI3b
MeKy Pa3TUYHbIMU
KlaCCaMH
yTJ1IeBOJIOPO/J OB

40

["ajioreHONpPOU3BOHBIE
yT/IeBOJOPO/OB:
H/IEKTPOHHOE CTPOEHHUE;
peakLy 3aMellleHusI
rajoreHa

41

[leiicTBUe 11]e/I0uei Ha
ra/loreHIIpOM3BOJHbIE.

B3anmogeticTBre




IUIrajIoreHajkaHoB C
MaIrHHeM 1 LIMHKOM

42

CucremMarusanys u
0000ITIeHre 3HAHUH T10
paszeny
"YrneBogopoabl"

43

KoHTposibHasi paboTa 1o
reMe " YTeBogopoabl”

44

[IpesenbHbIe
OZJHOATOMHbIe CIHPTBHI:
rOMOJIOTUYEeCKUN Psifi,
o6111ast popmyiia,
CTpOeHre MOJIeKY/I,
30Mepus,
HOMEHK/IaTypa,
K1accuduKarus,
(br3rueckue CBOWCTBA

45

X IMUUeCcKre CBOUCTBA
Mpe/e/bHbIX
OZTHOATOMHBIX CITUPTOB

46

Crioco0bl MTO/TyueHust U
MpUMeHeHKe
OTHOATOMHBIX CIIUPTOB

47

[TpocTbie 3¢upkI:
HOMEHK/IaTypa
130MepHsi, 0COOeHHOCTH
br3nueckux u
XMMHAYECKUX CBOWCTB

48

[MHoOroaTomMHbIe
CTIUPTBI: STUIEHIVIUKO/Ib
11 TJTAL[ePUH, UX
(bri3uueckue 1
XIMHUUeCKHe CBOMCTBa

49

Cri0co0BI TTO/TyueHust U
MpUMeHeHHe
MHOTOAQTOMHBIX CTTUPTOB

50

DeHOosT: CTpOeHue
MOJIeKYJIbI, (pr3nueCcKre
CBOMCTBA. TOKCMUYHOCTD
(heHOMa

51

X iMHueCcKle CBOMCTBA
(heHOMa

52

Crioco0bl MTO/TyueHust U
npuMeHeHHe dheHosIa

53

[TpakTHyeckasi pabora
No 2. Perienue
HKCI1ePUMEeHTa/IbHBIX
Basiau mo Teme "CrUpThI
11 peHobI"

54

CucTemaTr3anus U




0O0OIIIeHre 3HAHUH T10
Teme

55

ATbIETU/TBI U KETOHBI:
BIEKTPOHHOE CTPOEHHe
KapOOHU/TbHOM TPYTIITBI;
rOMOJIOTHUYE CKUE PSI/IbI,
oO111as1 hopmyiia,
1130Mepust U
HOMEHK/IaTypa

56

AJTb/IeTU/IBI U KETOHBI:
(br3muecKrie CBOWCTRBA;
peaxkiu
MpUCOeUHeHUs

57

Peakiiny OKHCIeHUS U
KaueCTBeHHbIe PeakLuu
QTbJETU0B U KETOHOB

58

Crioco0bl To/TyueHust
A/TbZIETH/I0B M KETOHOB

59

(OTHOOCHOBHBIE
Mpe/e/ibHbIe
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOEHHSI
X MOJIEKYJT

60

130mepus 1
HOMeHK/IaTypa
KapOOHOBBIX KMCJIOT, X
(br3nueckue CBOWCTBA

61

XMunueckKue CBOKMCTBa
Mpe/e/TbHBIX
0ZIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT

62

(Ocob6eHHOCTH CBOMCTB
MypPaBbUHOM KHUC/IOTHL.
[Muoroobpasue
KapOOHOBBIX KHCJIOT

63

(OCOOeHHOCTH CBOMCTB:
Herpe/ie/TbHbIX 1
ApoMaTHhyeCKUX
KapOOHOBBIX,
MMKapOOHOBBIX,
rHIPOKCMKapOOHOBBIX
K1uC/IoT. [IpencraBuresnu
BBICIIX KApOOHOBBIX
KHCJIOT

64

[ TonaTue o
MPOV3BOJHBIX
KapOOHOBBIX KHCJIOT

65

Cr10co0BI TTO/TyueHust U
MpUMeHeHHe
KapOOHOBBIX KHCJIOT




66

CNo>KHBIe 3(UPHI:
rOMOJIOTHAYe CKUH psifl,
oO111as1 hopmyiia,
130Mepusi 1
HOMeHK/IaTypa

67

Ddusnueckue u
XUMHUUeCKUe CBOUCTBA

b(rpoB

68

PerieHre pacyéTHBIX
Bajiay: 10 ypaBHEHUIO
XUMHAYECKOW peakLvy,
Ha orpe/iesieHre
MOJIEKY/ISIPHOU
(hopMyJibI
OpraHryeCKoro
BellleCTBa

69

[TpakTHyeckasi pabora
No 3. Perienue
BKCITEPUMEHTA/TbHBIX
Bajiau 1o Teme
"KapOOHOBBIE KHUCJIOTHI.
(C/10)KHBIe 3pupbI"

70

PKupbl: cTpoeHue,
(bri3uueckue 1
XUMUUeCKre CBOMCTBa
TU/IPOJIU3)

71

(OCOOeHHOCTH CBOICTB
DKHPOB, COZIePIKAIIIX
OCTaTKU Herpe/ie/IbHbIX
PKUPHBIX KAC/IOT. JKUPBI
B PUPO/IE

72

[MbL1a Kak conu

BBICIIIMX KapOOHOBBIX

KICJIOT, KX MOMoLIjee

neiictBue. [lonstue o

CUHTETUYe CKUX

MOFOIIIUX CPeCTBaxX
CMC)

73

['eHeTHUeCKas CBS3b
yTJ1eBOJJOPO/JOB U
KICJIOPOZICOZePrKaLLUX
OpraHvyeCKUX BelecTB

74

PacyéTsl 110
ypPaBHEHUSIM
XUMHAYECKUX peaKLui

75

CucTtemaTr3anus U
0O0OIIIeHre 3HAHUH T10
TemMe

76

OO111ast XapaKTepUCTHKA
yT/IEBOJIOB U




KTacCU(pUKaIus
yT/1eBOZIOB (MOHO-, IU- U
MOJIMCaxapu/ibl)

77

[MoHOCaxapubl:
(br3rueckue CBOMCTBA U
HaXOXKJeHue B TIPUPojie

78

[ I[pmMeHeHue I/IFOKO3B],
eé 3HaueHue B
PKU3He/esTe/IbHOCTU
OpraHusMa

79

/lricaxapuzibl: caxaposa,
MaJIbTO3a U JIaKTO3a.
HaxoxeHve B mpupoge
1 [IPUMeHeHue
n1caxapuzioB

80

[Tovcaxapugsr:
CTpoeHUe
MaKpOMOJIEKY/,
(brsnueckue u
XIMHUUeCKHe CBOICTBa,
MprMeHeHue

81

[TousTie 00
MCKYCCTBEHHBIX
BOJIOKHAX

82

PerieHre pacyeTHbIX
Bajlay Ha onpe/iesieHre
[10/11 BBIXOZ,A MPOJYKTa
peaxkLy OT
TeopeThyeCKU
BO3MOKHOT'O

83

CucremMarusanys u
0000ITIeHre 3HAHUH T10

pazneny

84

[KoHTponkHasi paboTa 1o
TeMe
""Kucnopogcopepxartiye
OpraHruuecKue
coelHeHUS "

85

AMUHBI:
K1accudUKarius,
CTpOeHre MOJIeKY/I,
o6111ast popmyiia,
30Mepus,
HOMEHK/IaTypa 1
(br3nueckue CBOWCTBA

86

X MHuecKue CBOMCTBa
QnidaTrryecKux aMUHOB

87

AHUIMH: CTPOEHUe
AHI/THA, 0COOeHHOCTH
XIMUYeCKHUX CBOMCTB




dHI/IMHA

88

Cr10co0BI TTO/TyueHust U
MpUMeHeHHe
QdaTueCKUX aMUHOB

89

AMUHOKHWC/IOTHI:
HOMeHK/1aTypa U
30Mepusi, pusnueckre
cBoiicTBa. OTAeNbHBIE
MpesCTaBUTeNH O-
AMUHOKHCJIOT

90

X IMHUeCcKre CBOMCTBA
AMUHOKHCJ/IOT, UX
OrioI0rUecKoe
BHaueHWe aMHHOKUC/IOT.
CHHTe3 U TUpoJIv3
MEeTTHIOB

91

be/iKy Kak IIpUpO/HbIe
[10/IMMepbl; CTPYKTYPbI
OeskoB

92

X IMUUeCcKre CBOUCTBA
OeIKOB

93

A30TCOAepKalre
reTepoLMK/INUe CKHe
CoeMHEeHUs..
HyKenHOBbIe KUC/IOTHI:
COCTaB, CTPOEHUE U
Orionornyeckast posb

94

[TpakTrueckas pabota
No 4. Perienue
BKCIIePUMEHTaIbHbIX
3aziay 1o Teme

" A3oTCcogeprKaliue
OpraHvuyeckue
coelHeHUS "

95

[IpakTHyeckasi pabora
[Ne 5. PelieHune
HKCIIePUMEHTAaTbHBIX
Bajlau 110 Teme
"'Pacrio3HaBaHue
OpraHuyeCKUx
coeJMHeHU"

96

[KoHTponkHasi paboTa 1o
reMe "A3oTCcogepikaliue
OpraHuyecKue
coeTMHEeHUS"

97

(OCHOBHBIE TTIOHSITHUS
XMW
BEICOKOMOJIEKYJISIPHBIX
COeIMHEHU U MeTO/Ibl

11X CMHTEe3ad —




MoJIMMepHu3aLys U
MOJTMKOHIeHCaLust

98

[[1acTMaccel.
YTunuszanys u
nepepaboTKa IIaCTHKa

99

(D/1acTOMepBhI:
HaTypa/bHbIN
CUHTeTUYeCKHe
KayuyKkuy. Pe3una

100

[BosiokHa: HaTypasbHbIe,
ICKYCCTBEHHbIE,
CUHTeTHUYeCKHe.

[ Toimeps!
CrieLuaabHOro
Ha3HAYeHUs

101

[TpakTrueckas pabota
[No 6. Pertienue
HKCITepUMEHTA/IbHBIX
Baziau 110 Teme
'Pacnio3HaBaHue
[JIaCTMACC ¥ BOJIOKOH"

102

O600611IeHE U
CCTeMaTU3aLus
13y4eHHOr0 MaTepuasa
[0 TeEMe

" BbICOKOMOJTIEKY/ISIPHbIE
coeTMHEeHUS"

OBIIEE KO/IMYECTBO
YACOB IIO ITPOI'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

[KosmmuecTBO UacosB

Bcero

[KoHTpOJ/IbHBIE
paboThI

[IpakTUyeckue
paboThI

/laTa
13y YeHUs]

(D/1eKTpOHHBIe

[11(PpOBLIE
oOpa3oBarebHbIE

pecypchI

Atom. CoCTaB aTOMHBIX siep.
X iMIue CKuii 371eMeHT. M30ToTIbI

CTpoeHMe 3/1eKTPOHHBIX 000/104eK
ATOMOB, KBAHTOBbIE UKCJIa

Knaccudukaiysi XuMuyecKux
b/IeMEHTOB (-, p-, d-, f-371eMeHTbI)

PacripeziesieHue 3/IeKTPOHOB TI0
ATOMHBIM OpOUTA/ISIM

D/1eKTPOHHBIE KOHPUTYpaLUU
ATOMOB 3/IEMEHTOB B OCHOBHOM M
BO30Y>KIEHHOM COCTOSTHUU

(OneKTpOHHbIE KOH(UTypaLun
MOHOB. DJIEKTPOOTPULIATE/ILHOCTD

[lepriofyiuecKuii 3aKOH 1
[lepriognueckas cucrema
XMMHUYeCKHX 31eMeHToB /1. U.
[MenzeneeBa, CBSI3b C COBPEMEHHOMN
Teopueil CTPOeHHsI aTOMOB

3aKOHOMEpPHOCTH U3MEeHEeHUs
CBOVCTB XMMHUUECKUX 3/IEMEHTOB U
0Opa3yeMbIX MU MPOCTHIX U
C/IOKHBIX BeLeCTB I10 TpyIiram U
reprosam

CricTemarr3anus 1 0600611eHIe
BHaHWU 10 TeMe

10

Bu/IbI XUMHUECKOU CBSI3H.
[MexaHu3mbl 06pa3oBaHUS
KOBaJIeHTHOM CBsi3U. BozmopoaHas
CBs13b. MeXXMO/IeKy/IsIpHbIe
B3aIMOZIeCTBUS

11

BasieHTHOCTb U Ba/leHTHbIe
BO3MOXXHOCTH aTOMOB. CBSI3b
B/IEKTPOHHOU CTPYKTYPbI MOJIEKYJT C
11X TeOMEeTPUYECKHM CTPOEHUEM

12

[TpescTaBieHus: O KOMI/IEKCHBIX
COeIMHeHUSIX: COCTaB U
HOMeHK/1aTypa

13

BeriecTBa MOIEKY/ISIPHOTO U
HEMOJIEKYJ/IIPHOTO CTPOeHHUs. TUIIbI
KPHCTA/TMUeCKUX PellieToK 1
CBOMCTBA Bell[eCTB

14

[ToHsITHe O JUCTIePCHBIX CUCTeMaXx.
[TpencTaB/ieHre O KOJIJIOUAHBIX
pacTBopax




15

lIcTHHBIE paCTBOPBI: HACHILL|eHHbIE
1 HeHaChIILleHHble, pACTBOPUMOCTb.
KpucTa/yioruziparsl

16

(Cri0coOBI BHIpAYKEHUS
KOHIIEHTPALUM PaCTBOPOB

17

PerieHue 3a7jau ¢ UCI0J/Ib30BaHUEM
MOHSATUM "'MaccoBasi JJO/Ist
PaCTBOPEHHOTO BelllecTBa',
"'MOJIsipHast KOHL[eHTpaLus"

18

Knaccudukalys 1 HOMeHK/IaTypa
HeopraHu4yeCcKux BelecTB

19

CrcTemarr3anys 1 060061eHre
BHaHWU 110 TeMe

20

[KoHTpo/nbHast paboTa 1o TeMam
"CtpoeHue atoMa. [Tepuoguueckuii
BakoH U [leproanueckasi cuctema
XUMUYeCKUX 3y1emeHToB . U.
{ll:j’[eH,qeneeBa", "CTpoeHue BellleCTBa.
HoroobOpaswue BerecTs"

21

Knaccudukarys XuMuyeCcKUx
peakLvii B HeOpraHu4eCcKou u
OpraHMyeCcKol XUMUU. 3aKOH
COXpaHeHMs1 MacChl BellleCTB; 3aKOH
COXpaHeHUs1 U NpeBpallieHust
GHEPryM MPU XUMUYECKUX PeakLUsx

22

TerioBble 3PdeKTbl XUMUUeCKHUX
peakiuil. TepMoxumMHuueckKue
ypaBHEeHUs1

23

Bhruric/ieHus 10 ypaBHEHUSIM
XUMUUeCKHUX peakLyi 1
TepMOXUMUUECKUM YPaBHEHUSIM

24

(CKOpOCTb XMMUYECKOM peakiuu, eé
3aBUCUMOCTb OT Pa3/IMUHbIX
(bakTopoB. Karanus u Karanu3aTopbl

25

[‘lOMOreHHbIe U reTeporeHHbIe
peakLuu

26

[TpakTryeckasi pabora Ne 1 o Teme
'BivisiHue pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHYeCKOW peakiuu'"

27

OOpaTrMble ¥ HeoOpaTUMBbIe
peakLui. X¥MHUUeCKoe paBHOBeCHe

28

[TpakTuueckas pabora Ne 2 110 Teme
"'BvsiHie pa3/MuHbIX (PAaKTOPOB Ha
[10/10KeHe XUMUUYeCKOro
paBHOBecuUs"

29

(O1eKTpOoIUTHYeCKast TUCCOLaL[Hs.
CubHBIE U C/1abble 3/1eKTPOJIUTHIL.
CTereHb AUCCOLTMALIUA

30

lloHHOe Tipou3BeZeHure Bogbl. Cpesa




BOJHBIX paCTBOPOB. BogopoaHbiii
rmoka3sarenb (pH) pacTBopa

31

['vaponus coneld. Peakiuy,
MpOTeKaroIliie B paCTBOpax
D/IEKTPO/TUTOB

32

[TpakTuueckas pabora Ne 3 110 Teme
' XuMuyueckre peakLiyi B paCTBOpPax
DIIEKTPOJIUTOB"

33

(OKUC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE
peakiuu. BakHelilvie oKUCIUTeN
1 BOCCTaHOBUTEN

34

[MeToz 271eKTPOHHOTO (/IeKTOHHO-
MOHHOT0) OasiaHca

35

(371eKTPO/IA3 PACTBOPOB U PACIIaBOB
BELeCTB

36

PerieHue 3a44d4 pa3/IMYHBIX THUIIOB

37

PertieHue 3d/ia4 pa3/IMYHBIX THUIIOB

38

CrcTemMarr3anys 1 060061eHre
BHaHWUU 110 TeMe " XuMuyecKue
peakuun”

39

KoHTposibHast paboTa 1o Teme
" XrMuueckue peakuumn'

40

[To0)keHre HemeTaslJIoB B
[Tepriofyeckoil cucTeme
XUMUYeCKUX 3y1emeHToB . U.
[MenzeneeBa 1 0COOEHHOCTH
CTpPOEeHUsI UX aTOMOB. Pu3nuecKue
CBOMCTBA HEMETAJ/IJIOB

41

AJIOTpONIMSE HEMeTaslIoB (Ha
pUMepe KHUC/IOPO/ia, CEPhI,
cocdopa u yrineposa)

42

Bonopoz: nonyueHue, pusnueckue u
XUMUUeCKre CBOMCTBa. ['mapubl

43

["ajloreHbl: HAXOXK/EHHe B IIPUPO/E,
CI1I0COOBI MOy YeHus], GU3nuecKre u
XMMHAYEeCKHe CBOMCTBA

44

["anoreHoBOOpOABI. BaxkHeliive
KVIC/IOPOZ,COZlepKalliie COeJUHEeHUsI
rajloreHoB

45

JTaGopaTopHbIe U IMPOMBIIILJIEHHBIE
CII0COOBI TIO/TyYeHHsT Ta/IOT€HOB.
[TpyiMeHeHue TaJIoreHOB U UX
COeIMHeHUM

46

[TpakTrueckas pabota Ne 4.
PerieHre SKCriepyUMeHTaIbHBIX
Bajiau 110 TeMe "I"ajioreHsr"

47

Kuicsiopo;: 1abopaTopHble U
[MPOMBIIIJIEHHBIE CTTOCOOBI
rosiyueHusi, GrU3nUecKre u




XUMHUUeCcKue cBoucTsa. O30H.
[TprMeHeHVe KUCIOPOZAA U 030HA

48

OKCH/bI U ITIepOKCU/BI

49

PerieHue 3a4d4 pa3/IMYHBIX THUIIOB

50

Cepa: HaxoXeHue B [IPUpoze,
CriocoObI TIoyYeHusi, pusnueckre u
XMUUeCKre CBOMCTBa

51

(CepoBOIOPOZ, CyIbMOU/IbI

52

Kuciopozcozgepsxaiiue coeJUHeHUs
cepbl. OCOOEHHOCTH CBOMCTB
CePHOU KUCJ/IOThI

53

[TpakTrueckas pabota Ne 5.
PerieHre 5KCriepyUMeHTaIbHBIX
Basiau o Teme "Cepa U eé
coeTMHEeHUS"

54

A30T: HAXOXEHKE B TIPUPOJE,
CII0COOBI MOy YeHus], GU3nuecKre u
XUMHAYEeCKHe CBOMCTBA. AMMMUaK,
HUTPU/bI

55

Kyiciopocozepskaliiye CoeMHeHUs
h30Ta. OCOOPHHOCTU CBOUCTB
A30THOM KUCJ/IOTHI

56

[IpumeHeHue a30Ta U ero
coefuHeHUM. A30THbIe y00peHus

57

docdop: HaxoxKJeHue B IpUpoje,
CIIOCOOBI MOTyYeHUs], GU3NUeCKre U
XUMHUUeCKre cBorcTBa. Pochuisp U

chochuH

58

Oxcugel hocdopa,
(hocopcoieprkaiiiie KUCIOThI.
Conu hochopHO KUCTOThI

59

[TpumeHeHue dhocdopa u ero
coeprHeHni. @ochopHbie
yIoOpeHust

60

[TpakTryeckasi pabora Ne 6.
PerrieHye SKCIIepUMeHTaIbHbIX
Baziau 1o Teme "A30T U docdop u ux
coelHeHUS "

61

Yriiepos: HaxoxKzeHre B IPUPO/e,
Q/IIIOTPONHbIE MOAW(UKALIY;
(br3nueckre U XUMHUeCKre
CBOMCTBA, MPUMeHeHHe

62

Oxcug yrepoga(Il), okeupn
yriepoga(IV), yrosbHasi Kuciaora u
eé conu

63

PerieHue 3a4d4 pa3/IMYHBIX THUIIOB

64

KpemHMIL: HaxXOXKeHUe B TPUPO/IE,
CTI0COOBI TIOTyueHUs, (pU3nUecKue u
XUMHUUeCKUe CBOUCTBA




65

Oxcug kpeMuusi(1V), KpemHueBast
KHC/I0Ta, CUJTUKAaThI

66

[ [pumMeHeHVe KpeMHUS U ero
coequHeHu. CTeKIIO, ero
[10/ly4eHue, BUJbl CTeK/1a

67

PerieHue 3a4d4 pa3/IMYHBIX THUIIOB

68

CucTteMaTu3anys U 000011eHe
BHaHU 110 TeMe "HemeTasibr"

69

KoHTposibHast paboTa 1o Teme
"Hemerasisr"

70

AHa/nn3 pe3y/bTaToB KOHTPOJILHOM
paboThI, KOPPEKI[US OLIHO0K

71

[Tosi0keHre MeTasyioB B
[Tepriofrueckoil cucTeMe
XUMUYeCKUX 3/IeMEHTOB.
(OcoGeHHOCTH CTPOEHUS
H/IEKTPOHHBIX 000/I0UEK aTOMOB
MeTaslIoB

72

O61He hu3nyeckre CBOMCTBA
MeTasiioB. [IpyuMeHeHre MeTaslioB B
OBITY ¥ TeXHUKe

73

CriaBel MeTasi10B. Koppo3sust
MeTasl/IoB

74

PerieHue 3a44d4 pa3/IMYHBIX THUIIOB

75

(DneKTpoXUMUYeCKUM psaf,
HarnpspkeHUH MeTasuioB. O61ue
Cr1I0co0bI IOTyUeHHsT MeTas/IoB

76

O6111asi XapaKTepUCTUKa MeTasljioB
[A-rpynmnsl [leprogyueckon
CHCTeMbl XUMUYECKUX 37IeMEHTOB.
Hatpuit 1 Kanuii: nonyvyeHue,
(hr3nueckre U XUMHUeCKre
CBOMCTBA, PYMeHeHHe MPOCThIX
BeIeCTB U UX COeJMHEeHUN

77

O6111asi XapaKTepUCTHKA MeTaslyioB
[IA-rpyrrb [Teproanyeckoit
CHCTeMbl XUMUUECKUX 37IeMEHTOB.
[Marauii u Kanbliuii: TIo/iyueHue,
(br3nueckre U XUMHUeCKre
CBOICTBa, MPYMeHEeHUe MPOCThIX
BEIeCTB U UX COeJUHEHU

78

PKECTKOCTB BOJIbI M CITOCOOBI eé
yCTpaHEHUsI

79

ATFOMUHUN: TI0/Ty4YeHue,
(brznueckue U XUMHUYeCKHe
CBOMCTBA, MPUMeHeHHe

80

AMQOTepHbIe CBOMCTBA OKCHJA U
rH/IPOKCH/IA aMFOMUHUS,
r/IPOKCOKOMI/IEKChI a/TFOMUHMS, UX




NprYMeHeHue

81

PerieHue 3a4d4 pa3/IMYHBIX THUIIOB

82

[TpakTryeckasi pabora Ne 7.
PerieHrie SKCriepuMeHTaTbHbIX
Baziau 110 TeMe '"'MeTaJlibl TJIaBHBIX
roarpymnmn"

83

OO111asi XapaKTepUCTHKA MeTaslyioB
mo6ouHbIX rmoArpynm (b-rpymm)
[Tepriogryeckoil CCTEMBbI
XIMHUeCKUX 371eMeHTOB

84

du3nueckre U XUMUUeCcKue
CBOMCTBA XpOMa U ero coeZiluHeHuH,
11X TIPUMeHeHue

85

BakHelilve coeiIMHEHUsT MapraHiia.
[TepmaHraHar kasausi, ero
OKHCTUTe/IbHbIe CBOMCTBA

86

dusnueckre ¥ XUMUUe CKHe
CBOICTBA >KeJie3a 1 ero CoeIMHeHHH.
[TonyueHue v IpUMeHeHYe CTJIaBOB
pKese3a

87

dusnueckre ¥ XUMUUe CKHe
CBOICTBA Me/I 1 eé COeMHEeHMH, UX
MprMeHeHue

88

Du3nuecKre U XMMUUecKue
CBOMCTBA LJMHKA U €r0 COeIMHeHUH,
X TIPUMEHEeHHe.
['VipOKCOKOMIIIEKCHI L[HKa

89

[TpakTrueckas pabota Ne 8.
PertieHrie SKCIiepuMeHTaIbHbIX
Bajiau 1o Teme "MeTaslibl T0OOUHBIX
rnojrpymnmn"”

90

PerieHue 3a4d4 pa3/IMYHBIX THUIIOB

91

O600ITIeHNE ¥ CUCTEMaTU3aLIUS
3y4eHHOT0 MaTepHrasia 1o TeMe
"Mertasuibl"

92

[KoHTpo/bHast paboTa 1o Teme
"Mertasuibl"

93

AHa/Ii3 pe3y/IbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIHS OIIHUO0K

94

Posib XMMUM B 0becriedeHUN
yCTOMUMBOTO Pa3BUTHS
uesioBevecTBa. [ToHATHE 0 HAYUHBIX
MeTOJaX UCC/Ie/J0OBaHuUS BelleCTB

95

HayuHble TIPUHLIUIIBI OpTaHU3aLuN
XIMHU€eCKOTO TIPOU3BOICTBA.
[TpOMBIIIIEHHBIE CITOCOOBI
MOTyYeHUS] BAXKHEUIITNX BEIleCTB

96

X UMHUUeCKoe 3arpsisHeHue

OKpY>KaroLel CpeJibl U ero




[10CJ1e/ICTBUS

X UMUS U 3[0POBbE UesioBeKa.

97 1
/lekapCTBeHHbIE CpPe/CTBa
X MU myLy. Posib XuMuu B

98 [obecrieueHNH MUIIEBON 1
be3omacHoCTU

99 KocmeTrueckue 1 niapgroMepHble 1
cpencTBa. boiToBast xumust
X1MUsl B CTPOUTE/BCTBeE.

100 [BaxxHeii1vie CTpouTe/IbHbIE U 1
KOHCTPYKLIIOHHbIe MaTepHraslbl
XUMUs B Ce/IbCKOM XO035I1CTBe.

101 [Opranuyeckue U MUHepajbHble 1
yIoOpeHust

102 CI/ICTeUMaTmaLu/IH 1 060011eHIE 1
BHAHWM 110 TeMe

OBIIEE KO/JIMYECTBO YACOB I1O 102

I[TPOI'PAMME




I[TPOBEPAEMBIE HA EI'D I10 XM TPEBOBAHNA K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIEHOM ITPOI'PAMMGBI CPEJHEI'O OBIIEI'O OFPA3OBAHNS

Kog
TIPOBEPSIEMOTO
TpeboBaHUs

ITpoBepsiembie TpeOOBaHUS K MPeJMETHBIM pPe3y/ibTaTaM OCBOEHHsSI OCHOBHOM
0Opa3oBaTe/IbHOM MPOrpaMMbl CpeiHET0 001iero o6pa3oBaHus

1

BJ'I&,E[EHI/IE CHCTEeMOM XUMHUECKHX 3HaHI/II\/,I, KOTOpas BKJ/IFOUaAeT:

1.1

0CHOBOIIOJIArarolre TIOHSATUS (XMMUYeCKUH 3/IEMEHT, aTOM, U30TOTbI,
b/IeKTPOHHAs1 000/I0UKa aToMa, S-, p-, d-3/IeKTPOHHBIE OPOUTA/I aTOMOB,
OCHOBHOe U BO30Y>KAEHHOe COCTOsIHHE aToOMa, MOH, MOJIeKY/Ia, BaJleHTHOCTb,
5IIeKTPOOTPHULATETBHOCTD, CTETIeHb OKHC/IeHHsI, XUMUYeCKasi CBsI3b (0- U Ti-
CBsI3b, KPaTHBIE CBSI3M), TUOPUAM3AL[US aTOMHBIX OpOUTAasiel, KpUCTa/Inde CKast
peréTKa, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, MOJISIDHAsi KOHLIEHTpaLIKs,
pacTBOPHI (MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI), KDUCTA/UIOTUPATHI, YITIEPOJHbBIH
CckeseT, pyHKLMOHANIbHAs TPYIITA, PaiviKasl, U30Mepbl, CTPYKTYPHasi popMyiia,
30Mepust (CTPYKTypHasl, TeoMeTprueckast (LMc-, TPaHCU30MepHsl),
rOMOJIOTHYe CKUH Psifi, TOMOJIOTH, YITIEBOJOPO/Ibl, KUCIOPO/- ¥ a30TCO/ieprKallie
CcoeTUHEHUs], OMOIOrMYeCKU aKTUBHbBIE BelllecTBa (YI/IeBO/bI, KUPbI, OeJTKH),
MOHOMep, TIOIMMep, CTPYKTYPHOE 3BeHO, BHICOKOMOJIEKY/ISIPHBIE COeTUHEHUS],
KPEKWHT, pU()OPMUHT, TUTTbl XUMUYECKUX PeaKLui (OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE, IK30- U SHZOTEPMUYeCKHe, PeaKL[ii HOHHOTO 00MeHa,
rOMO- U TeTepOTeHHbIe, 00paTUMble U He0OpaTUMBbIE), PACTBOP, IE€KTPOJIUTHI,
He3/IeKTPOJIUTHI, 3MeKTPOTUTHYeCKast JUCCOLMAIMs, CTeTIeHb JUCCOLMAINH,
OKHC/TUTE b, BOCCTAHOBUTE/Ib, 3/1€KTPOJIN3, CKOPOCTh XUMUUECKOU PeaKIyH,
XIMAYeCKOe paBHOBeCHe)

1.2

TEeOpPUU U 3aKOHBI (TeopHsi XMMUUeCKOr0 CTPOeHHsI OpraHuuecKkux Bemjects A.M.
byTiepoBa, TeOpys 3/1IeKTPOIMTUUYECKOU Aucconyanuy, [lepuoguueckuil 3akoH
J1.11. MeH/ieneeBa, 3aKOH COXpPaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU A3bIK XMMUHM, MUPOBO33peHUeCKHe 3HaHUs, Jie)Kalljie B 0CHOBe
[MOHMMaHUs1 IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHUX SIB/IEHUH, COBpEMEHHbIe
MpeZCTaB/IeHUsl O CTPOEHUH BellleCTBa Ha aTOMHOM, MOJIEKY/ISIPHOM U
Ha/IMOJIEKYJIIPHOM YPOBHSIX

1.3

[IpeACTaB/IeHUA O MEXaHHU3MdX XUMHUYECKHUX peaKLII/Iﬁ, TepMOJIMHAMUUEeCKUX U
KMHETUUECKHNX 3dKOHOMEPHOCTAX UX IMPOTE€KaHHWsA, 0 XUMHWY€CKOM PABHOBECHH,
NTYCIIEPCHBIX CUCTEMaX

1.4

Q)EIKTOJ'IOFI/I‘-IGCKI/IQ CBeleHud O CBOIZCTBEIX, COCTaBe, MoJIly4yeHHnHu 1 0e301acHOM
11CI10/Ib30BAHMY BaXKHEMIIINX HEOPraHn4yeCKrx U OpraHn4YeCkux BeIeCTB B 6I>ITy
11 HpaKTHHECKOﬁ AedaTe/IbHOCTU Ue/IOBEeKa

1.5

OO1IMe HAyYHbIe TIPUHLIMIIBI XUMAYeCKOTO TTPOM3BOACTBA (Ha TIprUMepe
MPOU3BO/ICTBA CEPHOM KMC/IOThI, aMMUaKa, MeTaHoJ1a, TlepepaboTky HeTH)

(CchopMHPOBAaHHOCTb YMEHUI BbISIB/IATE:

2.1

XdpadKTE€PHbIE IMTPHU3HAKH U B3dMMOCBA3b U3YUEHHBIX HOHHTHﬁ, MPpUMEHSATDH
COOTBETCTBYIOII[HE TIOHATUA MMPKU OITMCAHKWKW CTPOEHHSA U CBOICTB
HEOPraHNMYEeCKKUX U OPIrdHUYEeCKHX BeIleCTB U UX HPEBPHLHEHHﬁ

2.2

B3aMMOCBSI3b XMMHUUECKUX 3HAHWUU C TIOHATUSIMU U npeacTaB/JI€HUAMUA OPYTUX
[peiMeTOB AJid 0oJiee 0CO3HAHHOIO IMTOHUMAaHMUS U 00bSICHeHUS CyILIHOCTH
MdTe€pPHa/IbHOI'O € JUHCTBA MHDd

C(i)OpMI/IpOBaHHOCTb YMeHUA UCIT0J/Ib30BATh:

HAalIMeHOBAHUsI XUMHWUYeCKHUX COE,E[I/IHEHI/Iﬁ MEeXAYHapOAHOT'O COr03d
TEOPETI/IT-IECKOﬁ u HpHKﬂaAHOﬁ XUMHWHU U TDUBHAJIbHbIE HA3BaHHWSA BELIECTB,




OTHOCSIIIUXCS K U3yUeHHbIM K/lacCaM OpPraHudeCcKUX U HeopraHuueCKUX
COeIMHEeHUM

3.2

XMHUECKYH0 CUMBOJIUKY /IJIs COCTaB/IeHUs1 ()OPMY/T HeOpTraHUUYeCKUX BeIleCTB,
MOJIEKY/IIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMy/ opraHuUeCcKuX BelecTB

CpopMHPOBAaHHOCTh YMeHHsI K1aCCU(PUI[MPOBATh:

HeOopraHruyeCKue BeljeCTBa, CaMOCTOATE/IbHO BLI6I/IpaTI: OCHOBaHUA U KPUTEPUH
nwks KJ'IaCCI/I(bI/IKaL[I/II/I HN3yUddeMbIX XUMHUUECKHNX 00BEeKTOB

4.2

OpraHrnyeCKure BelleCcTBa, CaMOCTOATE/IbHO BLI6I/IpaTI: OCHOBaHUA U KPUTEPUH
nwks KJ'IaCCI/I(bI/IKaL[I/II/I HN3yUddeMbIX XUMHUUECKHNX 00BLEeKTOB

4.3

M0 pa3/IMYHBIM MTPU3HaKaM (UKC/TY U COCTaBy pearupyrolyX BelleCTs,
TeryioBoMY 3(peKTy peakijuu, U3MeHEeHUIO CTerleHel OKUCIeHUsT 3/1eMeHTOB,
0OpPaTUMOCTH pPeakL[UH, YUaCTHIO KaTaar3aTopa)

CchopMHUPOBaHHOCTh YMEHUS XapaKTepr30BaTh 37IEKTPOHHOE CTPOEHHe aTOMOB

B OCHOBHOM M BO30Y>KZIEHHOM COCTOSIHUM) U MOHOB XMMHUYECKHUX 3/1IeMEeHTOB 1 —
1 ieproioB [Tepuoguueckoii cuctemsl .M. MeHiesieeBa U UX BaJIeHTHbIe
BO3MO>KHOCTH, UCITO/Tb3YsI TIOHSITHS S-, P-, d-3/IEKTPOHHBIE OpOUTAasH,
bHepreTuyecKre ypOBHU

CchOopMHPOBaHHOCTb YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUsT CBOWCTB
XUMHUeCKUX 37IeMeHTOB U 00pa3yeMbiX MU COeIMHEHUH TI0 TIepruofaM 1
rpyriram

CchopMHPOBAaHHOCTb YMEHUSI COCTAB/ISATh YpaBHEHUS] XUMUUYECKUX pPeakLvii U
PAaCKpPbIBATh UX CYL[HOCTH:

7.1

OKUC/TUTeTbHO-BOCCTAHOBUTE/TBHBIX PeaKLUii TI0CPeICTBOM COCTAaB/IEHUS
BIIEKTPOHHOTO OaaHca 3TUX peakLyid

7.2

ypaBHEHUS peakLUii pa3/IMUHbIX TUIIOB; MOJIHbIE U COKPALLEHHbIe YpPaBHEHUS
peakivii HOHHOTO 0OMeHa, YUUTBIBas YC/IOBUS, TIPU KOTOPBIX 3TU PeakLy UAYT
10 KOHL[a

peakyii TUAPO/K3a, peakLyii KOMIUIeKCooOpa3oBaHus (Ha TIpUMepe
rY/IPOKCOKOMIT/IEKCOB L{MHKA U alTFOMUHUS)

(CchopMHUPOBaHHOCTh YMeHUS TIOATBEPKAATh:

8.1

Ha KOHKPETHBIX ITPUMepax XapaKTep 3aBUCUMOCTH peaKILMOHHOW CTI0COOHOCTH
OpraHn4eCcKUX COeIMHEHUM OT KPaTHOCTU U TUIA KOBa/IeHTHOU CBsi3U (O- U Ti-
CBs134), B3aMMHOT'0 B/IMSIHUSI aTOMOB U TPYTIN aTOMOB B MOJIEKY/IaX, a Takxxe OT
0COOEHHOCTEH peasv3al[uy pa3TIMYHbIX MEXaHU3MOB TIPOTEKAHUS PeaKI[vii

8.2

XapaKTepHble XMMUUeCKHe CBOKCTBA BeIlleCTB COOTBETCTBYHOIIMMU
HKCIIePUMEHTaMH Y 3aliCSIMU YPaBHEHUM XUMUUeCKUX peakLuil

CpopMUPOBAHHOCTh YMeHHsI XapaKTepU30BaTh COCTAB U Ba)KHeMIlIvie CBOMCTBA
BellleCTB, IPUHA/IIEXKAIUX K OTpeZie/IEHHBIM K/laccaM U FpyIaM CoeiMHeHNH
TIPOCTBIE BeleCTBa, OKCHbI, TUPOKCHU/IbI, COJU; YT/IeBOJOPO/bI, TIPOCThIE
5(UpBI, CITUPTHI, HEHOJBI, abeTHUbl, KETOHBI, KAPOOHOBBIE KUC/IOTHI, CIOKHBIE
B(UpBI, )KUPBI, YI/IEBOAbBI, aMUHBI, AMUHOKHUC/IOTHI, Oe/TKH)

10

CchopMHPOBAHHOCTb YMeHUSI TPOBOJUTH PACUYETHI [10 XMMUUYECKUM (popMyiaM 1
ypaBHEHHUSIM XMMHUUEeCKHUX peakLiui C UCII0/Ib30BaHKeM (PU3UUeCKHUX BeJIMUUH:

10.1

Macchl (00bEMa, KOJTMUeCTBa BellleCTBa) MPOAYKTa Peaki[uH, eCIU OFJHO U3
ICXO/JHBIX BellleCTB /IaHO B BU/le paCcTBOpaA C Ompe/ieIEHHOM MacCOBOM AoJiel
PaCTBOPEHHOTO BeIIleCTBAa WM JJaHO B U30bITKe (MMeeT MPUMeCH)

10.2

MacCOBOM WM 00ObEMHOM [10JIH, BBIXO/IA TIPOAYKTA PeaKI[U1

10.3

TeryioBoro 3 dekra peakiuii




10.4

00BLEMHBIX OTHOIIIEHUH Ta30B

10.5

M0 HaXOXKAEHUI0 XMMUUeCKOU (popMy/ibl BellleCTBa

11

BnaseHye CUCTeMOM 3HaHUM O MeTOZlax HAyYHOTO NTO3HAHUS SIBIeHWUH TIPUPOJRI,
ICI10/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX U YMeHHe PUMEeHSITb 3TY 3HaHUs IIpU
BKCIIepUMEHTATbHOM MCC/IeZJOBaHHUH BEIeCTB U AJ1s1 00bSICHeHUST XUMUUe CKIX
FIBJIEHUH, UMEOLLMX MeCTO B IPUPOJe, TPaKTUUeCKOU JiesITe/IbHOCTH YesloBeKa U
B TTIOBCEHEBHOM >KU3HU

12

CpopMHPOBAaHHOCTh YMeHUsI PUMEHSITh (UCIT0/b30BaTh) 3HAHUSI O COCTaBe U
CBOMCTBAaXx BellleCTB [jis SKCIIePUMEHTa/IbHOU MPOBEPKU TMIOTe3 OTHOCUTE/IbHO
BaKOHOMEPHOCTel TPOTeKaH!UsI XUMUUeCKUX Peakivii ¥ POrHO3UPOBaHUs
BO3MOXXHOCTe! UX OCYIIeCTB/IeHHs; CUCTeMHbIe XUMUUeCKUe 3HaHUs J1Jis
00OBsICHEHUsI ¥ TIPOTHO3UPOBAHUS SIBJIEHU, UMEIOIINX eCTeCTBeHHOHAYUHYHO
MPUPO/Y; AJist IPUHATHS TPaMOTHBIX pellieHuid pobieM B CUTYal[usX,
CBsI3aHHBIX C XUMUEH

13

ChopMHPOBaHHOCTb YMEHUS IJIAHUPOBATh U TIPOBOIUTH XUMHUE CKUH
BKCIIepUMEHT (TI0/TyueHre U U3yuYeHHe CBOHCTB HeOpraHUUeCKUX U
OpraHUuYeCKUX BeIleCTB, KaueCTBeHHbIe PeaKI|U YIJIeBOA0POJOB pa3TuUHbIX
K/TaCCOB W KHCJIOPO/ICOAEP KAILUX OPraHWYeCKUX BEIlleCTB, PeIIeHre
BKCITEPUMEHTA/TLHBIX 33/1au 110 pacrio3HaBaHUIO HEOPTaHUYeCKHUX U
OpraHUYeCKUX BEIeCTB) C COO/IIofieHreM TTpaBuI 0e301MacHOTo oOpallieHus C
BellleCTBaMU U J1TabopaTOpHEIM 000pyAOBaHKeEM; (DOPMY/TUPOBATh LN
ICC/IeIOBAHUS; TIPEACTAB/IATh B PA3/IMUHOM (hOpMe pe3y/bTaThl IKCIIEPUMEHTA,
AHA/TM3UPOBATh M OIIEHUBATh UX ZI0CTOBEPHOCTD

14

CpopMHPOBAaHHOCTh YMeHHsI OCYIIeCTB/ISTh Lie/ieHarpaB/ieHHbIN MOUCK
XMHY€eCKOW MH(POPMAI[UK B Pa3/IMYHbIX UCTOUYHHMKAX (Hay4Hasi ¥ yueOHO-
Hay4Hasi JIuTepaTypa, Cpe/icTBa MacCOBOM UH(opMalyH, ceTb VIHTepHeT u
pyrue), KpUTUUeCKU aHaM3UPOBaTh XUMHUUYECKYH0 UH(POpMaILHio,
repepabaTbiBaTh €€ U UCTIOH30BaTh B COOTBETCTBHH C ITOCTaBIEHHON yueOHOM
Bajlauent

15

CchopMHPOBaHHOCTb YMeHHUsI TPOrHO3UPOBaTh, AHAIM3UPOBATh U OLIEHUBATh
IH(OPMALMIO C TIO3ULUI SKOJIOTHYeCKol 0e30MacHOCTH TOC/Ie/ICTBHUNA ObITOBOM
1 [IPOU3BO/JCTBEHHOM ZIesITe/TbHOCTH UeIoBeKa, CBI3aHHOM C TiepepaboTKoM
BellleCTB; CPOPMUPOBAHHOCTb YMEHU 0CO3HABaTh OMIACHOCTh BO3/IeMCTBUS Ha
DKIIBbIe OpTaHM3MbI OTIpe/le/IEHHBIX BeleCTB, TOHUMasi CMBIC/T [TOKa3aTeJs
Mpezie/TbHOM IOy CTUMOM KOHI[eHTPAIIWU, U TTOSICHSATh Ha TIpPUMepax CriocoObl
yMeHbILIeHUSI 1 TIPe/IOTBpallleH s X BPeJIHOTO BO3/IeHCTBUSI Ha OPraHU3M
uesoBeKa




I[NEPEYEHD DJIEMEHTOB COAEP)XKAHNMSA, IIPOBEPAEMBIX HA EI'D 110 XUMHNNA

Kopn, [TpoBepsiemMbIii 371eMEHT COZeP>KaHUs

1 [TeopeTruecKre OCHOBbI XUMUH
CtpoeHue BeljecTBa. CoBpemMeHHast MOZie/Ib CTPOeHUs aToMa. PacripeziesieHre 371eKTPOHOB
M0 SHepreTUUeCKUM YpOBHsAM. Kiaccudukaiysi XuMuueckrx 37meMeHToB. OCOOeHHOCTH

1.1 CTPOEHUSs SHepreTHUYeCKHX YPOBHel aTOMOB (s-, p-, d-37eMeHTOB). OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUSI aTOMOB. DIeKTPOHHasi KOHGUTypalysi atoMa. BasieHTHbIe
5/1IEKTPOHBI
[Tepuiognueckasi cuicteMa XxuMuueckux 3nemeHToB [I.. MenzeneeBa. ®u3uyeckuii CMbICT
[Iepuoguueckoro 3akoHa /.M. MenzeneeBa. [IpyunHbl 1 3aKOHOMEPHOCTU U3MEHEeHUs

1.2 CBOMCTB 3/IeMEHTOB U UX COeJJMHEeHUM T10 TIepUoZaM U rpyrirnaM. 3aKOHOMePHOCTH B
13MEeHeHUH CBOVCTB MPOCTHIX BellleCTB, BOJOPOAHbBIX COeJUHEeHUH, BBICIIMX OKCHU/J0B U
FUIPOKCUZIOB

1.3 BasleHTHOCTB. D/1eKTPOOTPULIAaTeIbHOCTh. CTeneHb OKUCIeHUs
Buibl XiMUUeCcKol CBsI3U (KOBaJieHTHasl, MIOHHasi, MeTa/yIhueckKasi, BOJJOpPO/iHasi) U

14 MeXaHU3MbI eé 00pa3oBaHUst. MeXXMOTeKy/IsIpHbIe B3auMOZieCcTBUS. BelljecTBa
MOJIEKYJIIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOEeHHs. THIbl KPUCTA/ITTMYECKUX PELLETOK.
3aBMCMMOCTb CBOMCTBA BeLeCTB OT TUMNA KPUCTA//IAUeCKOM PeLETKU

15 X vMuueckas peakius. Knaccudukaiys XuMuueCKUX peakivii B HeOpraHu4eCckou u

) OpraHUYeCKOW XMMHUU. 3aKOH COXPaHeHHsI MacChl BeeCTB

1.6 (CKOpOCTh peakLii, eé 3aBUCUMOCTb OT pa3/IMYHbIX (DAKTOPOB

1.7 TerioBble 5(p(peKThl XMMUUECKUX peaklii. TepMoXxyMruyecKre ypaBHeHUs!

18 (OOpaTrMBbie peakiui. XUMHUUYeCcKoe paBHOBecue. PaKTOPhI, BIUSIOLIME Ha COCTOSTHUE

) XxUMH4eckoro pasHoBecus. IIpunnmn Jle Illarense

OnekTposiMTHYecKas Auccoruaiiys. CumbHbIe U cylabble 3/1eKTpouThl. Cpeja BOAHBIX

1.9 PacTBOPOB BeLL[eCTB: KUC/asi, HeMTpasbHas, 1jenoyHas. CrerneHsb gucconuanuu. Peakimmn
MOHHOTO 0OMeHa

1.10  ['uzpponus coneil. loHHOe mipon3BeJieHe BoAbl. BogopoaHbiii mokasaresns (pH) pacTBopa
(Crioco6bI BhIpa’keHHs1 KOHLIEHTPALIMA PACTBOPOB: MaCcCOBasi 10Jisi PACTBOPEHHOTO

1.11 BellleCTBa, MOJIsIpHasi KOHLIeHTpaLus. HacelllleHHbIe U HeHachIleHHbIe PaCTBOPBI,
PacTBOPUMOCTb. KpucTasioruaparsl

112 (OKUC/IUTETbHO-BOCCTaHOBUTE/IbHBIE peakjuu. [loBeieHre BellleCTB B cpefiax C pa3HbIM
BHaueHreM pH. MeTo/ibl 371eKTpOHHOTrO OasiaHca

1.13  [DnekTponu3 paCcTBOPOB M PACI/IABOB COIen

2 (OCHOBBI HEOPraHUYECKOW XUMHUU

2.1 Kaccudukalysi HeopraHu4eCKrx coeiiHeHH. HoMeHK/1aTypa HeopraHuueCKUX BelllecTB
X MHueCcKre CBOMCTBA BaXKHEHIIIMX MeTa/lJIOB (HaTpUM, Kaauk, Kaabl[ui, MarHUM,

2.2 QUTFOMUHUM, IJUHK, XPOM, >Kejie30, MeZib) U Ux coeguHeHni. OOIue criocoObl 1oyueHust
MeTaslyIoB
X MMuJecKre CBOMCTBA BaXKHEHIIIMX HeMeTasl/IoB (raJioreHoB, cephl, a3oTa, pocdopa,

2.3 yTr/iepo/ia ¥ KpeMHHUsI) ¥ UX CoeJuHeHnH (OKCUI0B, KMCIOPO/COJep KalliiX KUC/IOT,
BOZOPOAHBIX COeIMHEHUN )

2.4 [eHeTHUeCKast CBSI3b HEOPraHWYeCKUX BeleCTB, MPUHAZJIeXAIUX K Pa3/IMuHbIM K/laccaM

75 Hi#HPar###l neHTUUKaLUS HeopraHuUeCckux coeiiHeHui. KauecTBeHHbIe peaki[uu Ha
HeopraHuyeckue BellecTBa U MOHbI

3 (OCHOBBI OpraHnyYeCcKor XUMHUH

3.1 (OCHOBHBIE T0JI0’KEeHUSI TEOPUU XUMHUUEeCKOTO CTPOeHHUs OpraHrueCcKux coeguHeHui A.M.




yT/IepOBa. YTJIepOJHBIN CKesleT OpraHhueCKOM MoJIeKy/ibl. KpaTHOCTb XMMHUUEeCKOM CBSI3U.

- U P-CBSI3H. Sp3-, Sp2-, Sp-rubpuAmn3aiuu opbrranei aToMoB yriepoja. 3aBUCHUMOCTh
BOKMCTB BelLleCTB OT XMMHUYEeCKOro CTpoeHus1 Mosiekys. ['omonoru. 'omonornueckuii psg.
30Mepusi U U30Mepbl

3.2

[ToHsiTHe 0 PyHKIMOHa/NIBbHOU TpyIie. OpueHTalMOHHbIe 3¢ (deKThl 3aMecTUTesnen

3.3

[TpesncTaBieHue 0 KaaccudUKal[MK OpraHuyecKUx BelljecTB. HoMeHK/aTypa opraHuyeCcKux
coeIMHeHUM (CUCTeMaThyecKas) U TPMBHAJIbHbIE Ha3BaHUS BaXKHEMILINX TIpe/ICTaBUTeIen
K/TaCCOB OpraHWYeCKUX BellleCTB

3.4

CBOOOJHOPAIUKATbHBIM U MOHHBIN MeXaHWU3MbI peakiiuu. [ToHsaTHe 0 HyK/Ieoduse u
byiekTpodusie. [TpaBuno MapkoBHuKOBa. [IpaBusio 3aiilieBa

3.5

AnKaHbl. XMMHUUeCKUe CBOMCTBA a/IKaHOB: TajloTeHUpOBaHUe, JeTuJpupoBaHue,
TepMUYeCcKoe pas3/ioyKeHue, KPeKUHT, h3oMepu3aliusi, ropeHue. [TomyueHue ankaHOB.
[lnknoankaHbl. Crieljrrika CBOWCTB LIMK/I0aIKAaHOB C MajibiIM pa3MepoM LiuK/a. Peakiuu
MprCcOoeMHEHNs U pajuKaabHOTO 3aMelleH s

3.6

AsiKeHbl. XMMHAYeCKHe CBOMCTBA: peakL{iu MpUCcoeiiHeH s (TajoreHupoBaHue,
r'i[pUpoBaHUe, TUIporajioreHMpoBaHye, THpaTaLys), FOpPeHUs], OKUCIeHUs U
nmosiMepu3auyu. [IpoMeliiieHHbIe ¥ Tab0paTOpHBIe CIIOCOOBI TIOTyUeHUs aTKeHOB

3.7

AnKagueHbl. XMMUUeCKre CBOMCTBA a/IKa/[MeHOB: peaKLuM NMprUCcoequHeHus
TUIPUPOBaHKe, rajIoTeHMPOBaHKE), TOPeHUs U ToiuMepur3anuu. [loyueHne ajkavieHOB

3.8

ANKUHBL. XMMUUeCKHe CBOMCTBA: peakLuy NMpUcoeuHeHus (rajioreHupoBaHue,
rUApYUpOBaHKe, THApATalvsl, THAPOraJIoTeHUPOBaHUe) KaK CrIocob ToTyYeHus TIOTMMEPOB
1 IPYTUX T0JIe3HbIX MPOAYKTOB. Peakijuu 3ameltieHus1. ['opeHye aljeTrieHa Kak MCTOUHUK
BLICOKOTEMITePaTyPHOTO IJlaMeHH [/1s1 CBapKU U pe3KU MeTa/lJIoB. [IpumeHeHue aljeTuieHa

3.9

ApeHbl. XMMHUYeCKHe CBOMCTBa OGeH30/1a: peakivu 3/1eKTPOGHILHOTO 3aMelljeHH s,
nprcoearHeHus (THpUpPOBaHue, TajoreHHpoBaHue). Peakiys roperns. OcobeHHOCTH
XMMHUYeCKUX CBOMCTB Tosyosa. [Tonyyenue 6er3ona. OcobeHHOCTH XUMUYeCKUX CBOWCTB
ctrpona. I[Tomumepu3anus ctupona. CriocoObl MosTyueHHst ¥ IPUMEeHeHHe apoMaTHye CKUX
yT/1IeBOJJOPO/OB

3.10

Crivptsl. [IpesenbHble 0HOATOMHBIE CITMPTHI. XUMHAUYECKHe CBOMCTBA: B3aUMOZEUCTBHE C
HaTpreM Kak Ccriocob ycTaHOB/IeHUsl Ha/IMUUsl TUPOKCOTPYIIIbI, C FaJioreHOBOJOPOAAMU
KaK Crioco0 TosTyueHusi paCTBOPUTeIel, BHYTPH- M ME>KMOJIEKY/IsIPHast IeTuzpaTarivis.
Peakiiysi ropenusi. [TosyueHue 3TaHo/a: peakiysi OpPO>KeHUs ITFOKO3bI, TH/[paTaLiyst
STU/IeHa. DTUIEHIVIUKOJIb U [VIML[ePUH KaK Mpe/iCTaBUTe U Npe/ie/IbHbIX MHOI0aTOMHBIX
CTIPTOB

3.11

DeHon. XuMuyeckre cBoiicTBa deHosia (peakiliy ¢ HaTpUeM, TUIPOKCU/IOM HaTpus,
opoMom). ITosyuenue geHomna

3.12

Anbaerusibl. XuMUuecKrie CBOMCTBA Tpe/ie/TbHbIX alberyu/ioB: THApHPOBaHue;
KaueCTBeHHbIe Peakliy Ha KapOOHWIBHYIO TPYTIY (peakius «cepeOpsiHOro 3epKasiay,
B3auMo/ielicTBUe C ruapokcuom meau (I1). [Tonyuyenue npefenbHbIX anbAerujoB:
OKMCJIeHHe CIIUPTOB, THpaTalys aljeThieHa. ALleTOH Kak Npe/iCTaBUTe/b KETOHOB.
(OCOOeHHOCTH peakiy OKUC/IEHHS alleToHa

3.13

Kap60oHOBBIE KMCIOTHL. XMMHUYeCKHe CBOWCTBA Tpe/ie/IbHbIX OZJHOOCHOBHBIX KapOOHOBBIX
K1C/10T. OCOOEHHOCTH XMMUUeCKHUX CBOMCTB MyPaBbUHOM KUCIOTHL. [loyueHne
npe/e/bHbIX OZJHOOCHOBHBIX KAPOOHOBBIX KUC/IOT: OKHC/IeHHUE a/IKaHOB, allKeHOB,
MepBUYHBIX CITUPTOB, aibeTHAOB. BhIcive nipesjesibHbIe U HeTpe/ielbHbIe KapOOHOBBIE
KVC/TOThI

3.14

CroxkHbIe 3GUpHI ¥ XKUPbI. Cr1ocOObI TIOMyUeHHst CI0XKHBIX 3¢upoB. OOpaTUMOCTh
peakiiyu 3Tepudukaiiyu. [IprMeHeHe C/IOKHBIX 3(DUPOB B MHUILEBOM U Map(proMepHOM
MPOMBIII/IEHHOCTH. KUPBI KaK CI0)KHBIE 3(UPHI IJTULIEPUHA U BBICIINX KApOOHOBBIX
KHC/I0T. XMMHUUeCKre CBOMCTBA )KUPOB: I'MpUpOBaHue, OKUC/IeHe. ['uponus, i




OMbL/IEHH €, )KUDOB KdK criocob MPOMBIIIIJIEHHOI'O IOJJTyUeHudA coneil BBICIIINX Kap6OHOBbIX
KIC/TOT. MBIJIA KakK CO/TM BBICIIIMX Kap6OHOBbIX KHUCJIOT

3.15

X IMHUeCKre CBOMCTBA IIFOKO3bI: peakl[My C y4aCTHeM CIHUPTOBBIX U a/ib/lerUAHON FPYIII
1 MOJIOUHOKHCTOe OpoykeHue. [IprMeHeHue TIF0KO3bl, e€ 3HaueHNe B XKU3HeesITeTbHOCTH
opraHusma. [lucaxapuzpl: caxaposa, MaibTo3a. BoccranasnmBaromye u
HEBOCCTaHAaB/IMBAOLMe Arucaxapuabl. ['uaponus aucaxapyos. [lonvcaxapubl: Kpaxmal,
rvkoreH. CTpoeHre MakpOMOJIeKy/ Kpaxmara, [JIMKOreHa U Lie/utto/03bl. dusnueckue
CBOMCTBA KpaxmaJsia U Lie/UTH0/I03bl. XMMUYeCKHe CBOMCTBA Kpaxmasa: TU/posin3,
KaueCTBEHHasl peakLys C HOL0M. XMMHUYeCKre CBOKWCTBA L{eJUTF0/I03bl: THPOJIN3,
rmomydyeHue 3(hUpoB 1ie/uTto/03bl. [ToHATHe 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
QL[eTaTHBIN LLIE/TK)

3.16

AMUHBI. AMUHBI KaK OpraHMueCKre OCHOBAHUS: peaKLUH C BOJOM, KUC/IOTaMH, PeaKLyst
ropeHuvsi. AHWIVH Kak Tpe/|CTaBUTe/lb apOMaTUueCKUX aMUHOB. XUMHUUeCcKre CBOWCTBa
QHW/IMHA: B3aMMO/IeHICTBHE C KUCI0TaMH, OpPOMHOM BOZIOH, OKHceHue. [ToyueHue
AMUHOB aJIKU/TMPOBaHUEM aMMUaKa ¥ BOCCTaHOB/IeHEM HUTPOIIPOU3BOJHBIX
yT/IEBOIOPO/IOB

3.17

AMMHOKHUCJ/IOTHI U 6e/IKM. AMHUHOKHC/IOTHI Kak aM(OTepHbIe OpraHUYeCKHue COeTUuHeHNsI.
(OCHOBHBIE aMHMHOKHCJIOTEI, 0Opa3syrorye 0e/ku. XMMHUeCcKHe CBOMCTBa Oe/KOB:
rUPOJN3, IeHaTypaliys, KaueCTBeHHbIe (IIBeTHbIE) peaKI[Ui Ha OeKu

3.18

(CTpoeHue U CTPYKTypa Mo/MMepoB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHHS
Mos1eKys1. OCHOBHBIE CITOCOOBI ITO/TyU€HHs] BHICOKOMOJIEKYJISIPHBIX COeMHEHUM: peaKIuu
MoMMepH3aliiy Y MOMUKOHAeHcauuy. Kinaccudukaiysi BOJIOKOH

3.19

H#Par##l nenTuduMKalsg opraHnyecKUX coelMHeHUN. PellileHe 5KCriepUMeHTalbHbIX
3a/jay Ha pacrio3HaBaHWe OpraHUuYeCcKuX BellecTB

3.20

['eHeTHUeCKas CBS3b MeXAy KjlaCCaMu OpraHn4yeCKnux COQ,E[PIHEHI/IFI

X UMUS U )KU3HDb

4.1

XvMusi B TOBCeIHEeBHOM u3HU. [IpaBuia 6e30macHoi paboThI C eIKUMH, TOPIOUMMH U
TOKCUYHBIMH BelljeCTBaMU, Cpe/ICTBaMU ObITOBOIN XMMUU

4.2

X¥MUS U 310pOBbe. XUMUS B MeJUL[MHe. XUMHUS U CeTbCKOe X0351MCTBO. XHUMHUS B
[TPOMBIII/IEHHOCTH. XHUMUS U SHepreTHKa: MPUPOHBIN U MOy THBIM He(TSHOM rasbl, UX
COCTaB W UCIo/b3oBaHue. CocTaB HepTH U eé mepepaboTKa (TTPUPO/IHbIE UCTOUHUKH
yT/1IeBOZI0PO/IOB)

4.3

XuMus ¥ 9K0JIoTHsl. XUMHUUeCcKoe 3arpsi3HeHre OKPY»Karolllel cpeibl U ero Moce/CTBUS.
(OxpaHa rugpocdepsl, OYBbI, aTMOCHepbl, h0pbl U (hayHbl OT XUMHUUECKOT'0 3arpsi3HeHus.
[Tpo6GieMa OTXOZOB U ITOOOUHBIX MTPOAYKTOB. AJTbTePHAaTUBHbBIE NCTOUHUKN YHEPTUU

4.4

OO61111e TIpeACTaBIeHs O TIPOMBIILIJIEHHBIX CITOC00ax MOMy4YeHus] XMMUUe CKUX BelleCTB
Ha prMepe MPOU3BO/CTBA aMMHaKa, CepHOM KUC/I0ThI). UépHas U LiBeTHas MeTasuTyprusl.
(CTeK/10 ¥ CM/IMKaTHasi IPOMBIIIeHHOCTb. [IpoMbIiiiieHHas opraHuueckasi XumMusi. CbIpbé
11711 OpraHrye CKOU MPOMBILLIIEHHOCTH

HH#Par#H## TWIibl pacUéTHBIX 3aa4

5.1

H#Par###PacuéTbl MacChl BelljeCTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJTHUECTBY
Bell|eCTBa, Macce WK 00bEMY OZIHOTO U3 YUaCTBYIOIIUX B PeaKL[MU BelljeCTB

5.2

H#Par##PacuéTel TerioBoro sgdexra peakyu

5.3

HHit#Par###PacuéTbl 00bEMHBIX OTHOILIEHHH ra30B TIPU XMMHUECKUX PeaKI[UsIX

5.4

Ht#Par###PacuéTel Macchl (00bEMa, KOJTMUECTBA BEIIeCTBa) MPOAYKTOB PeaKIuu, eC/Th
0/THO 13 BEII[eCTB IaHO B U30bITKE (MMeeT TIPUMeCH)

5.5

H#Par###PacuéThl MacCOBOM MTH 0OBEMHOM /10U BBIXOZIA TIPOYKTA PeAKIU OT
TeopeThyeCKU BO3SMOXKHOIO

5.6

Ht#Par###PacuéTel Maccel (00bEMa, KOJTMUECTBA BeIlleCTBa) MPOAYKTa PeaKI|H, eC/iv




0[JHO U3 BeLeCTB [JaHO B BH/e PACTBOpA C OrNpe/ie/IeHHOW MacCOBOM /10/71el paCTBOPEHHOTO

BelecTBa
57 H#HPar###PacuéThl C MCI0/Ib30BaHUEM TTOHSITUM «MacCoBas 10JIsi», «MOJIsipHast
KOHLIEHTPALUsI», «PaCTBOPUMOCTb»
H#Par##HaxoxieHrue MoJeKy/IsipHOM (pOpMyJ/Tbl OpraHuueCKOro BelljeCTBa I10 ero
5.8 [IOTHOCTH Y MAaCCOBBIM [I0JISIM 3JIEMEHTOB, BXOJSIUX B €r0 COCTaB, WU I10 [IPOLyKTam

CrOpaHust

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"



