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118.Pabouasi iporpamma 1o yue6HOMy TipeZiMeTy «XuMus» (YriybaEHHBIN ypPOBEHb).

118.1. Pabouas rporpamma 1o yue6HOMY Tipegmety «Xumusi» (yriyOneéHHBIA YPOBEHb)
(mpenmeTHast obnacth «EcTecTBeHHO-HayuHble TpeMeThbl») ([jajiee COOTBETCTBEHHO —
mporpamMma I0 XHMWH, XUMUsI) BK/IIOUaeT TMOSICHUTEBHYIO 3aIlUCKy, COZlep)KaHve 00yJeHwus,
TNIJIaHWpYyeMble pe3y/bTaTbl OCBOEHUS POrPaMMbl 110 XMMUH.

118.2. TTosicHuTe/IbHAST 3allMCKa OTpakaeT OOIIMe Ield U 33/[aud U3YUYeHHUs XUMUH,
XapaKTepUCTUKY TICUXOJIOTHUYeCKUX TIPeJIOChIIOK K e€ M3yueHWI0 O0yJarol[MMHCS, MeCTO B
CTPYKType yueOHOrO TulaHa, a Takke MOAXOAbl K OTOOPY COZep)KaHHUs, K OIpefereHHI0
TMIJIAaHUPYEMBbIX Pe3yJ/IbTaTOB U K CTPYKTYpe TeMaTUUeCKOro IJIaHUPOBaHMUS.

118.3. Cogepkanrie  oOyueHHsI paCKpbIBaeT CofiepKaTesibHble JIMHUM, KOTOphIe
Tipe/iylararoTcsi /i1si 00s13aTe/IbHOTO M3YUeHHsl B Ka)K[OM Kjlacce Ha YPOBHe Cpe/iHero o01iero
obpa3oBaHwUsL.

118.4. IInaHvpyeMble pe3y/ibTaTbl OCBOEHWSI TMPOrpamMMbl 10 XWMWU BKJIOUAIOT
JTMYHOCTHBIE, MeTarpeMeTHbIe Pe3yJ/bTaThl 3a BeCh IMepuof, 0OydyeHHs Ha ypOBHE CpPeJHero
obiiero obpa3oBaHMs, a TakXe TMpeJMeTHble [JOCTM)XKeHHs 00ydJarolerocsi 3a KaKAbli rof
obyuenus. HayuHo-mMeToAnYecKOil OCHOBOW [l pa3pabOTKX TJIaHUPYEMBIX Ppe3yJbTaToB
OCBOEHHUsI TIpOrpaMMbl TI0 XUMHMU JIJIsl YPOBHS cpefHero o6iero o6pa3oBaHUs SIBJSETCS
CUCTEMHO-/IeATe/IbHOCTHBIN TTOJXO0[,

118.5. IlosicHuTe/IbHAS 3arvCKa.

118.5.1. Ilporpamma 1Mo XMMUH Ha ypOBHe cpefHero obiero obpa3oBaHusi pa3paboTaHa
Ha OCHOBe TpeOOBaHWI K pe3y/jbTaTaM OCBOEHMs OCHOBHOM 00pa3oBaTe/bHOM IpOrpamMmbl
cpezHero obijero obpa3zoBanus, npezcrasneHHbIx B PI'OC COO.

118.5.2. XvMusi Ha ypoBHe yIiyO€HHOTO W3yUeHUs 3aHUMaeT Ba)KHOe MeCTO B CHCTeMe
eCTeCTBeHHO-HAayyHOro obOpa3oBanus yuammxcs 10-11 kmaccoB. M3yueHue rmipeamera,
peaiuzyemMoe B yciaoBusx guddepeHIIMPOBaHHOrO, TMPOPUILHOTO 0O0yueHHsi, TIPU3BAHO
obecrieunTh 001]e00pa30BaTe/IbHYI0 U OOIIEKY/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIIKOJIBI,
HeoOXOIUMYIO /ISl afianTalii UX K OBICTPO MEHSIIOLIUMCS YCIOBUSIM KM3HM B COLIUyMe, a
TaK)Ke [Is TPOZAO/DKeHUs 00ydyeHHs B OpraHM3alusaX MpogeccHoHasbHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCSI OJHOW M3 IPUOPUTETHBIX AUCLIUILIMH.

118.5.3. B nporpamme 1o XuMuY Ha3HayeHUe TMpeAMeTa « XUMUsi» TI0/TydaeT TIOAPOOHYTO
VHTeprpeTalMil0 B COOTBETCTBUM C OCHOBOIOJarawimyMu mnonoxenuamu Oroc COO o
B3aMMOOOYC/IOB/IEHHOCTH LieJiel, CoZiep>KaHusl, pe3y/IbTaToB 00ydyeHusi 1 TpebOBaHMI K yPOBHIO
MO/ITOTOBKW BBIMYCKHUKOB. CBH/IeTeNIbCTBOM TOMY SIB/SIFOTCSL C/Ie[yHOIIMe BbINOJIHSEMbIe
MIPOrpaMMoii 10 XMMUHU (YHKLIUK:

MH(POPMAaLIMOHHO-MeTOojuuecKasi, peanu3alids KOTOpOW obecrieurBaeT IOJyueHHe
TIpe/ICTaB/IeHUsI O LIeJisIX, COJep>KaHuM, o0Iel cTpaTeru o0yueHHs, BOCTIUTAHUS U Pa3BUTHS
o0yuarouXxcst Cpe/icCTBAMH TpeiMeTa, M3yuaeMoro B paMKax KOHKPETHOTO MpoGuis;

OpraHM3alMOHHO-IJIAHUPYIOLasi, KOTOopast IIpe/lyCMaTpuBaeT OIpeie/ieHHe:

TIPUHLUIIOB CTPYKTYPUPOBAaHUS U T0C/IeI0BaTeTbHOCTU M3yueHUsl yueOHOTO MaTepuara,
KOJINYeCTBEHHbIX Y KaueCTBEHHBIX ero XapakTeprCTHK;

MOJAXO0J0B K (POPMHMPOBaHUIO COJiep)KaTelbHONM OCHOBbI KOHTPOISI U OLIEHKH
oOpa3oBaTe/ibHbIX JOCTYDKEHUM O00ydaromuxcsi B paMKax WTOTOBOW aTTecTaluv B ¢opme
eIMHOT0 TOCY/JapCTBEHHOI' 0 K3aMeHa M0 XMMUH.

118.5.4. Tlporpamma f71s1 yriryOEHHOTO M3yUeHUsT XUMUU:

yCTaHaB/IMBaeT UHBAPHUAHTHOe TpeJMeTHOe COoZiep>KaHue, 00si3aTeslbHOe [IJIs1 U3yueHUs B
paMKax OTJe/IbHbIX TpoQuIel, npejycMaTpyBaeT pacripe/ieieHue W CTPyKTYPUpPOBaHKeE ero Io
KJlaccaM, OCHOBHBIM CO/iepyKaTe/IbHbIM JIMHUSM/paszesiaM Kypca;

JaéT TIpUMepHOe pacripeiesieHre yueOHOrO BpeMeHH, PeKOMEHYeMOro /sl U3y4deHusi
OTJe/TbHBIX TeM;

Tripe/ijlaraeT IPUMEPHYIO TI0C/Ie/I0BaTe/IbHOCTb M3yueHHsl yueOHOTO MaTepuana C yuyéTom
JIOTUKHY TIOCTPOEHHSI KypCa, BHyTPUIIPeIMETHBIX U MeXXIIPeJMETHBIX CBSI3el;



JAéT MeTOAMUEeCKYI0 HWHTeplpeTalvio Liefeld M 3ajady H3yuyeHus IpejMeTa  Ha
yriy6/J€HHOM YpPOBHE C YYETOM COBDeMeHHBIX TMPHUOPUTETOB B CUCTeMe CpeJHero o0O1ero
oOpa3oBaHMs], COZep)KaTelbHOW XapaKTePUCTUKW IJIAHUPYEMBbIX pe3y/IbTaTOB OCBOEHHUS
OCHOBHOM 00pa3oBaTe/bHOW MpPOTrpamMMbl CpefiHero o0Iiero o0pa3oBaHUs (JIMYHOCTHBIX,
MeTarnpe/IMeTHBIX, TTPeJJMeTHBIX), a TAK)Ke C YIETOM OCHOBHBIX BUZIOB yueOHO-TTI03HABATE/TbHBIX
JieicTBU 00yYaroLLerocst o OCBOEHUIO COZlepyKaHus IpeMeTa.

118.5.5. ITo BceM mo3uLysAM B IporpamMme Io XUMUU IIpelyCMOTpeHa IpeeMCTBeHHOCTh
c obyueHreM XMMUY Ha YPOBHe OCHOBHOT'O 00111ero o6pa3oBaHus.

118.5.6. [IporpammMa MO XUMHU C/IY)KUT OPUEHTHUPOM I COCTaB/IeHUS aBTOPCKUX
pabourx mporpaMM. 3a TIpefile/laMd YCTaHOBJIEHHOW TIPOTpaMMOM 10 XUMHH 00s3aTe/TbHOM
(MHBapMaHTHOMW) COCTaBJISIIONIEN CofiepKaHUsI ydeOHOro TmipegMeTa «XUMHSI»  OCTaéTCS
BO3MOKHOCTh BBIOOpAa ero BapMAaTHBHOW COCTaB/sitOIIel, KOTopasi JOJDKHA OIpeJensiThCs B
COOTBETCTBMM C HarpaBjieHHeM KOHKPeTHOro mnpo¢uns o0ydyeHus. ABTopamu paboumx
TIPOTPaMM MO>KeT ObITh Mpe//IoXKeH UHOM MO/X0[, K CTPYKTYPUPOBaHHKIO yueOHOro MaTepuasa u
TIOC/IeIOBaTeIbHOCTH ero U3yueHHs, CBOE BUZIeHHe TTyTel 1 Crioco00B (hOPMHUPOBaHUS CHCTEMBI
TIpeJIMeTHBIX 3HAHWUM, YMEHUN U BU/IOB yueOHOM /lesTeNIbHOCTH, a TaKXKe CHUCTeMbI CIIOCOOOB U
MeTO/[UUeCKIX IMPUEMOB TI0 Pa3BUTHIO ¥ BOCITUTAHHUIO 00YYarOIIXCS.

118.5.7. B coOTBeTCTBUMM C KOHLeNTyaJbHbIMU MojoxeHusamu OIr'oc COO 0
Ha3HaYeHUH TpeJMeToB 06a30BOT0 U yriiyOsIEHHOTO ypoBHeH B cucteMe v depeHIIMPOBAHHOTO
oOyueHUsi Ha YPOBHe cpe/iHeTo o011iero oopa3oBaHusl XUMUSI Ha YPOBHe yT/1yO/IEHHOTO U3yUeHUs
HarpaB/eH Ha peaau3aliil0 IPeeMCTBEHHOCTH  C TIOC/e[YHOLUM 3TarioM [0/ydyeHust
XUMUYEeCKoro obpa3oBaHMs B paMKax U3yueHHs CrieljajbHbIX eCcTeCTBeHHO-HayuHbIX U
XUMHUYeCKUX AUCLMIUIVH B By3aX ¥ OpPraHMA3aLUsaxX Cpe/iHero npogecCHoHabHOrO 00pa30BaHusl.
B »oTOli cBs3M u3yueHWe TipeAMeTa «XHUMHsS» OPHUEHTHDOBAHO TIPEMMYIIIECTBEHHO Ha
pacmvpeHvie W yriayO/ieHWe TeopeTHUeckold U TPAKTUYeCKOW IOATOTOBKM O0yuarouuxcs,
BbIOpABIIMX OTpe/ie/IéHHbIN Mpoduab 00yueHNs, B TOM YKC/ie C MepCreKTUBOM MoC/e/Iytollero
TIOTy4YeHUss XUMAYeCKOro oOpa3oBaHMsI B OpraHv3alusx npodeccroHanbHOro obpas3oBanus. B
ceere TpeboBanuii P®I'OC COO K TmUIAaHUPYeMbIM pe3y/bTaTaM OCBOEHUsS OCHOBHOM
obpa3oBaTe/bHOM TIPOrpaMMbI CcpefiHero o0Iero oOpa3oBaHUs U3ydyeHHe MpeaMeTa «XUMUsH
OPUEeHTHPOBAHO TAaK)Ke Ha pellieHue 3a/jau BOCIIUTAHUS U COLIMAbHOTO Pa3BUTHS 00yJaroLuXCs,
Ha (hopMHpOBaHMe Y HUX OOIIeNHTe/IeKTyaTbHbIX YMEeHHH, yMeHUI paljioHaI3aLuH yuebHOoro
TpyAa u  0OO0OIIEHHBIX CMOCOOOB  [IeSITETBHOCTH, WMEIOIIUX — MeXAUCLUTUIMHAPHBIN,
HaZlpeZIMeTHBIN XapakTep.

118.5.8. XuMusi Ha ypoBHe yriayOJEHHOTO M3yueHUusi BK/IOUYaeT yriyOnéHHble KypChl —
«Opranunueckast xumusi» 1 «OO011iast 1 HeopraHuyeckasi xuMusi». [1pu orpefiesieHny TIOAX0J0B K
oTOOpY ¥ CTPYKTYDHOM OpraHu3aliyd CO/lep)KaHWsi 3TUX KypCOB B IMporpamme Mo XUMUHU 3a
ocHoBY mpuHSATHI mosiokeHuss PI'OC COO o pa3muuusix 0a30BOTO U yriayOJEHHOTO YPOBHEH
V3y4yeHus NpejiMeTa.

118.5.9. OcHoBy cojepaHusi KypcoB «OpraHuueckass xumusi» U «O6mias 51
HeopraHuueckass XMMHSI» COCTaB/sSieT COBOKYMHOCTb TpPEeJMETHbIX 3HaHUM U yMEeHWH,
OTHOCALMXCS K 0a30BOMy YPOBHIO M3yUeHHs IpeAMeTa. JTa CHCTeMa 3HAHUM I10/y4aeT
orpezieJIEHHOe TeOpeTHYeCcKoe JOIO0JIHeHWe, MO3BOJISoIlee 0CO3HAHHO OCBOUTH CyILeCTBEHHO
Gonpimii 066EM (hakTOOrMYECcKOro MaTeprana. Ha yriy6iéHHOM ypoBHe M3yueHus rpeaMeTa
obecrieyeHa BO3MOKHOCTh 3HAUMTE/ILHOTO YBelWueHUss O0OBEMa 3HAaHUM O XHUMHUECKHX
3/IeMeHTax U CBOMCTBAX UX COeJMHEeHW Ha OCHOBe PACIIMPeHUs U yriyOsieHus rpeZcTaBieHnH
O CTPOEHMHM BeLeCTBa, XUMHUYECKOM CBS3M UM 3aKOHOMEDHOCTSIX TNPOTEKaHWsl peakLUi,
paccMaTpuBaeMbIX C TOUKU 3peHUsT XUMHUYeCKOM KUHEeTMKHM U TepMOJMHAMUKU. M3yueHue
Tepro/IMueckoro 3akoHa u [lepuoinyeckol cUCTeMbl XMMUUYECKUX 3/1eMeHTOB Oa3upyeTrcsi Ha
COBpPEMEHHbIX KBAHTOBOMEXaHUUeCKUX Mpe/ICTaB/lIeHUsIX O CTPOEHHWH aToMa. XMMHUUecKasi CBsI3b
00OBSICHSIETCS C TOUKW 3peHUsI SHepreTHUeCKUX U3MeHeHHU Npy eé 06pa3oBaHWK U pa3pylleHuH,
a TaKKe C TOUKU 3peHUs] MeXaHU3MOB e€é 00pa3oBaHus. V3yueHre THUTIOB peakLyi OMOTHSIeTCs
¢dopmHpoBaHreM Tipe/icTaBIeHHi 00 3/1eKTPOXUMHUYeCKUX TIpoLieccax M /1eKTPO/IM3e pacrljlaBoB



Y pacTBOPOB BelleCcTB. B Kypce opraHnueckoM XWMHM IIPU PacCMOTPEHUM PeakLMOHHOU
CrIIOCOOHOCTH coefiMHeHUM yiessieTcsi ocoboe BHMMaHKe BompocaM 00 3/1eKTpOHHBIX 3 deKkTax,
0 B3aUMHOM BJ/IMSTHUM aTOMOB B MOJIEKYJ/IaX ¥ MeXaHH3Max peakLUi.

118.5.10. Ocoboe 3HaueHUe UMeeT TO, UTO Ha COJiepKaHre KypCOB XUMUU yTy0/IEHHOTO
YPOBHS M3y4eHus [7IsI KJIaCCOB OTIpe/ie/IEHHOTO Mpodus (T/1aBHbIM 00pa30M Ha MIX CTPYKTYPY U
XapakTep /IOTIO/IHeHUH K 0011ieil cucteMe rpeiMeTHBIX 3HAHW) OKa3bIBalOT BJIMSTHUE CMe)KHbIe
npeametbl. Tak, HarpuMep, B COZepP)KaHUM TMpejMeTa [ K/IacCOB XUMUKO-(pU3NUECKOro
nipocdussi 60/bIIoe 3HaUeHWe OyAyT UMeTh 3/ieMeHThl yueOHOro MaTepuasa Io o0IIeid XUMUH.
[lpy w3yyeHHM TpeAMeTa B JAHHOM CJ/iyyae akLeHT Oy/eT cAenaH Ha OOIIHOCTb MeTO/0B
T03HaHUs, OOIIHOCTh 3aKOHOB U TEOpPHWH B XMMUHW U B (M3MKe: aTOMHO-MOJIeKY/IsIpHasi TeOpHst
(MonekynsipHasg Teopus B (PU3MKe), 3aKOHbI COXPaHEHMs] MacCbl U 3HEpPruu, 3aKOHBI
TePMOJMHAMUKH, 3/1eKTPO/IU3a, NPe/ICTaB/IeHUs O CTPOEHUM BeLLeCTB U IpYyroe.

118.5.11. B copepkaHuu TipefMeTa [isi K/IaCCOB XHWMHKO-OMOIOTHYECKOro TPOGHIs
OosbIMii y/ienbHbIM BeCc OyZieT MMeTb OpraHhyeckasi XMMUsi. B 3ToM ciiyuae rpejjoCcTaB/sieTcst
BO3MO>XKHOCTB [i71s1 O071ee 00CTOSITeIbHOTO PACCMOTPEHHST XMMUUEeCKOM OpraHr3aliy KJIeTKH Kak
O10/IOTHUeCKON CHUCTeMbl, B COCTaB KOTOPOM BXOAAT, K IIpUMepYy, Takue CTPYKTypHbIe
KOMITOHEHTBI, KaK JIMMHU/bI, OenKu, yrieBojbl, HYK/IeWHOBbIe KUCIOTHI W fpyrue. Ilpu sTom
3HaHWSI O COCTaBe U CBOWCTBax MpeJCTaBUTe/ell OCHOBHBIX K/IaCCOB OpPraHUUeCKHX BelecTB
C/Ty’KaT OCHOBOM /1J1s1 U3y4YeHHsl CYLIIHOCTU MIPOLiecCoB (POTOCHHTE3a, AbIXaHHsl, MUILleBapeHusl.

118.5.12. B nyiaHe QopMHpOBaHUSI OCHOB HAay4yHOTO MWPOBO33DEHMs, OCBOEHUS
o01eHayuHbIX METO/[0B TI03HAHUSI U OIbITAa TPAKTUYECKOTO TPUMEeHeHWs] Hay4yHbIX 3HaHWN
n3yueHue mpeAiMeTa «XUMHUs» Ha yriay0/JEHHOM ypPOBHe OCHOBAaHO Ha MeXKIPeJIMEeTHbBIX CBSI3X
Cc yueOHBIMM TIpeMeTaMH, BXOJSIIUMU B COCTaB TIpeJMeTHbIX obsacteii «EcTecTBeHHO-
HayuHble rpeiMeThl», «MaTemaThKa U MH(OpPMaTHKa» U «PyCcCKUi1 I3bIK U IUTepaTypa».

118.5.13. Tlpu n3yueHun yueOHOTO rpeaMeTa « XUMHs» Ha YryTyO/IEHHOM YPOBHE TaKXKe,
KakK Ha YpOBHe OCHOBHOTO W cpejjHero obOiero obpa3oBaHusi (Ha 6a30BOM ypoOBHe), 3ajaueit
TIepBOCTENeHHON 3HAUMMOCTH SIB/IsieTCs ()OPMUPOBaHWE OCHOB HAayKW XMMHU Kak obmactu
COBPEMEHHOI'0 eCTeCTBO3HaHMS, NPaKTUUeCKOW [eATe/lbHOCTM Ye/loBeKa W OJHOr0 U3
KOMITOHEHTOB MHMPOBOM KY/bTyphl. PellleHre 3TOM 3a7jauv Ha yriyOiEHHOM YPOBHE W3yUeHHs
rpeMeTa Mpejro/jaraeT peaau3alyio TakKuXx Lieei, Kak:

(opmMHupoOBaHue Npe/iCTaBIeHUI:

0 MaTepuaJbHOM €/JMHCTBE MHDPA, 3aKOHOMEDHOCTSIX W I103HABaeMOCTU SIBJIEHUM
TIPUPO/IbI, O MECTe XMMUH B CHCTEMe eCTeCTBeHHBbIX HayK U eé BeAylleil pond B obecrieueHUH
YCTOMUMBOT'O pa3BUTHs Ue/lOBeUYeCTBa: B pellleHnH MpobjieM 3KOI0ruueckoi, SHepreTuueckom u
NMIEeBOM 6e30TMacHOCTH, B Pa3BUTHM MeJULIMHBI, CO3/laHMM HOBBIX MaTepHasioB, HOBBIX
VCTOYHMKOB SHepruu, B obecrieueHu paLMoHaIbHOTO TIPUPOAOIIO/IL30BaHMS, B OPMHUPOBAHUU
MHPOBO33peHUs] W 00IIeld Ky/JbTypbl ue/lioBeKa, a TaKKe SKOJIOTHUeCKM OOOCHOBAHHOTO
OTHOLLIEHHS] K CBOEMY 3/I0POBBIO U TIPUPOJIHOM Cpejie;

OCBOEHUE CHCTeMbl 3HAaHWUM, JIeXKallluX B OCHOBE XWUMHUYECKOW COCTaB/ISIOIIEH
eCTeCTBEHHO-Hay4YHO!M KapTHHbI MUpa: (PyHZaMeHTaIbHbIX MMOHSTUM, 3aKOHOB U TEOPUI XUMUH,
COBpPEMEHHBIX Ipe/iCTaB/IeHN O CTPOEHUM BelecTBa Ha PasHbIX YPOBHSX — aTOMHOM, MOHHO-
MOJIEKY/ISIPHOM, HaJMOJIEKY/IIPHOM, O TEPMOJVMHAMUYECKUX U KUHETUUECKHX 3aKOHOMEPHOCTSIX
NIPOTeKaHUsl XUMUYeCKUX peaklid, O XMMHWYeCKOM paBHOBeCHH, PacTBOpax W [UCIIePCHBIX
cucremMax, 00 06IIMX HAyUYHBIX MPUHLUIAX XMMUYECKOTr0 TIPOU3BO/ICTBA;

¢opmupoBaHre y 00yuarOIUXCsi OCO3HAaHHOTO TIOHMMaHHS BOCTPeOOBAaHHOCTH
CUCTeMHBIX XMUMHUYeCKUX 3HaHUU [jiss 00BSICHeHUsT K/IOUeBbIX Wfel U MpobsieM CoBpeMeHHOM
XUMUH, 711 OObSCHEHUS] W TIPOTHO3UPOBAHUS $IBJIEHUM, WMEIOIIUX eCTeCTBeHHO-HayJHYIO
TIPUPO/Y; TPAMOTHOTO pellieHUs TIpob/ieM, CBsi3aHHBIX C XUMHeH, TTPOrHO3UPOBaHMsl, aHaIu3a 1
OLIEHKH C TIO3WI[UH KOJIOTHUECKOUM 0e30TMacHOCTH TIOC/IeICTBUM ObITOBOM W TTPOM3BO/ICTBEHHOMN
JlesiITeIbHOCTU UesioBeKa, CBSI3aHHOW C XUMWYECKUMM TMPOMU3BOJCTBOM, MCIO/b30BaHUEM U
repepabOTKOM BellecTs;

yriaybsieHWe TIpe[CTaB/leHWd O Hay4yHbIX MeTo/ax T[103HaHUsl, HeoOXOJUMBIX /ISt



niprobpeTeHUs] yMeHU OPUEHTHUPOBAThCS B MUPE BEIeCTB U 00bSICHEHUS] XUMUUECKUX SIBJIEHUH,
VMEIOLIMX MeCTO B NPUPO/ie, B IPAaKTUUECKOM [1eATe/IbHOCTH U NOBCEHeBHOM >KH3HU.

118.5.14. B mnaHe peanu3anuu IepBOOYEpeHbIX BOCIUTATE/NbHBIX W Pa3sBUBAKOLUX
GbyHKUMH LIe/TIOCTHOM CUCTeMbl CpefiHero obOijero oOpa3oBaHUsi TIpU M3y4YeHUH TpeMeTa
«Xumusi» Ha yriiyO/1eéHHOM ypoBHE 0COOYHO aKTya/lbHOCTb MPUOOPETAIOT TaKue 1je/Id U 3a/jauHy,
Kak:

BOCIUTaHUe yOEXIEHHOCTH B TI03HABAEMOCTH SIBJIEHUH TTPUPO/IbI, YBXKEHUST K TIPOLIECCY
TBOpYeCTBa B 00/1aCTH TeopeTUYeCKUX U MPUK/IAJHbIX UCC/IeloOBaHUM B XUMHH, (OPMUPOBaHKE
MHPOBO033p€eHHs1, COOTBETCTBYIOLL[EI'0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

pa3BUTHe MOTHUBALMM K OOYUYeHHIO M T03HAHWIO, CIIOCOOHOCTeN K CAMOKOHTDOMI U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHsI 0011leue/IoBeUeCKUX [IeHHOCTEH;

pa3BUTHeE M03HABaTeIbHbIX UHTEPeCOB, HHTe/UIEKTya/lbHbIX U TBOPUECKUX CIIOCOOHOCTeH
oOyuaromuxcs, (OpMUPOBaHWE y HHUX CO3HATEJbHOTO OTHOIIEHWs K CamMo00pa30BaHUIO U
HerpepbIBHOMY 00pa30BaHUI0 KaK YCOBHIO YCIEIHOW TpodeccCHoHanbHOM U 00IecTBeHHOM
JesITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3/10POBOM
oOpa3ze >KH3HU;

dbopMupoBaHMe yMeHHWM U HaBLIKOB pa3yMHOr0 TIPUPO/IOTIONb30BaHUs, pPa3BUTHE
9KOJIOTUUECKON KY/IbTYpbI, TIPUOOpeTeHHe OrbiTa O0OIeCTBeHHO-TIOe3HOM 3IKOJIOTUUECKOU
J1esiTeIbHOCTU.

118.5.15. O61ijee  4KMC/I0 YacoB, pEKOMEHAOBAHHBLIX i W3YUeHUs XUMUU Ha
yrayosieHHOM ypoBHe, — 204 yacoB: B 10 knacce — 102 yvaca (3 yaca B HeZiento), B 11 kacce —
102 yaca (3 yaca B HefieJli0).

118.6. Copmep>xanue obyuenus B 10 kacce.

118.6.1. Oprannyeckasi XuMusl.

118.6.1.1. TeopeTuueckre OCHOBbI OpraHUUYeCKON XUMUH.

[lpenver ¥ 3HAaueHHWe OpPraHWYeCKOW XWUMWH, T[IpeJCTaBleHHe O MHOrooOpasuu
OpPraHUYeCcKUX COeJUHEHHUH.

OJ/IeKTPOHHOe CTpPOeHHWEe aToMa yTI/epofa: OCHOBHOe W BO30yKAEHHOE COCTOSHHUSL.
BasieHTHbIe BO3MOKHOCTU aToOMa yrjepoja. XuMuueckasi CBSi3b B OPraHUUYeCKUX COeIMHEHUSIX.
Turel rMOpUAM3aLM aTOMHBIX opOuTaneit yriepoga. MexaHu3Mbl 00pa30BaHUsI KOBaJeHTHOW
cBsisu (0OMeHHBIN W [JOHOPHO-aKL[eNTOPHEIM). THUTIbI TIepeKpbIBaHUsS aTOMHBIX opbuTanel, o- u
n-cBsi3u. OfuHapHasi, [BOWHas W TpoWHas cBs3b. CriocoObl pa3pbiBa CBsi3ell B MOJIEKyJax
opraHuueckux BeiriecTB. [IoHsiTe 0 cBOOOJHOM pajivikasie, HyKieoduse U ieKTpodure.

Teopusi cTpoeHHss oOpraHuueckux coenvHeHurd A.M. ByTtiepoBa ¥ COBpeMeHHbIe
TIpe/iCTaB/eHNs O CTPYKTYpe MOJIeKyJl. 3HaueHHe TeOPUU CTPOeHUs] OpraHUUeCKUX COoeJMHEeHM.
MonekynsipHble U CTPYKTypHble (opmysbl. CTpyKTypHble (GOpMy/bl pasMU4HbIX BHU/OB:
pa3BEpHYyTasi, COKpallléHHasl, CKe/leTHasl.

V3omepus. Bugpl n3oMepun: CTPYKTYpHasi, MPOCTPaHCTBEHHaASs.

OneKTpoHHbIe 3((eKTbl B MOJIeKyJaX OpPraHUUeCKuX CoefuHeHWH (MHAYKTUBHBIM U
Me30MepHbIi 3¢ (eKThI).

[lpencraBneHrie 0  KAacCU(UKALMM  OpraHAvYeckux BellecTB. Ilondtue )
¢byHKuMOHanbHOM  rpymme. ['omosorusi. I'omonoruueckue — psigbl.  CucteMaTUueckast
HOMeHKatypa opraHnyeckux coeguHeHud (IUPAC) u TpuBHanbHble Ha3BaHUS OT[eIbHBIX
TIpe/iCTaBUTesIeH.

OcobeHHOoCTH W KjaaccHUKalUsi ~ OpraHWuecKuxX  peakiuil.  OKUCIUTeTbHO-
BOCCTaHOBHUTE/IbHbIE PeaKLIMi B OpraHuueCKoN XUMHUU.

JKCllepuMeHTa/lbHble MeTO/Ibl U3YUeHUs BEIeCTB Y MX MpeBpalleHUi: 03HaKOMJIeHHE C
oOpasijamMy OpraHUuYecKMX BeIleCTB M MaTepuajiaMi Ha MX OCHOBE, OTIBITHI TIO TTPeBpalljeHH 0
OpraHUuYecKHWX BelLecTB TIIpU HarpeBaHuM (T1aBjieHWe, oOyr/MBaHWe U TrOpeHue),
KOHCTPYMPOBaHue MoJesiel MOJIeKyJsl OpraHU4eCKHX BelllecTB.

118.6.1.2. YrneBogopo/pbl.

Ankanbl. ['oMosioruueckuii psifi akaHoB, 001jast popMysia, HOMEHKIaTypa U W30Mepusi.



DJIEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aKaHOB, SP’-rMOpH/M3aliisi aTOMHBIX
opburarneii yriepoga, o-cBsisb. @U3MUeCKre CBOMCTBA alKaHOB.

XuUMunYecKre CBOMCTBA alKaHOB: peakliiy 3aMelleHHs], U30MepHu3aLiiy, JeruipupoBaHus,
LMK/IM3aL{i¥, TUPOJIM3a, KDEKWHIa, TOPEHUS.

Haxoxzenue B ripupoge. CriocoObl ToyueHus ¥ IpUMeHeHHe alKaHOB.

Ilvknoankanel. Ob1ias popmyra, HOMeHK/IaTypa U u3omepus. Oco6eHHOCTH CTPOeHUs U
XUMHUYECKHUX CBOMCTB MasblX (LUK/IOINPONAaH, LWKI00yTaH) W OOBIYHBIX (LMK/IOTIEHTaH,
LIMK/IOreKCaH) L{K/10aaKaHoB. Crioco0bl MoslyueHs: U IpUMeHeHNe 1MK/I0a/IKaHOB.

Ankenbl. ["'oMmonornyeckuii psif akeHoB, obiast popMysia, HOMEHK/IaTypa. DJIeKTPOHHOe
W TPOCTPAHCTBEHHOE CTPOEHWE MOJIeKYJ/ aJKeHOB, Sp’-TMOpPHAM3aLMs aTOMHBIX OpbuTaseit
yrjepoga, o- u n-cBsisu. CTpyKTypHasi ¥ reoMeTpuueckast (LMC-TpaHC-) u3oMepusi. Pusmuyeckue
CBOVCTBA a/IKEHOB.

XUMUYeCcKre CBOMCTBA: PeakLuM IPUCOeUHEHMs], 3aMellleHUs] B O-TI0JI0KeHWe IpU
[JBOMHOM CBSI3W, MOMUMepu3alyyd U oOkucieHus. llpaBuno MapkoBHuKOBa. KauecTBeHHbIe
peakLjuu Ha JBOMHYIO CBA3b.

Crioco0OblI rostyueHUst ¥ IPUMeHeHe akKeHOoB.

Ankapvensl. Knaccupukanms — ankaZueHOB — (COMpPSDKEHHbIE,  M30/JMPOBAHHEIE).
Oco6eHHOCTH 37IeKTPOHHOTO CTPOEHUS] M XMMHUYeCKUX CBOMCTB COMPSDKEHHBIX JUEHOB, 1,2- U
1,4-ipucoepunenvie. [lomMepu3aiisi COMPSDKEHHBIX AWeHOB. CriocoObl  TOMydeHWs U
TIpUMeHeHe aKa/JleHOB.

Ankunbl. ['oMo/iorueckuii s, ankMHOB, 001jasi popMysia, HOMEHK/IAaTypa W M30Mepusi.
OJ/IeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHWe MOJIeKYJ alkKWUHOB, Sp-THOpWAM3aLvsl aTOMHBIX
opburane#i yriepoga. ®rsnveckue CBOWCTBA a/IKWHOB.

XUMUYeckre CBOMCTBA: peakLUu [pPUCOeJUHEHUs, AUMepu3ald U TpUMepHu3aluHy,
OKMC/IeHUsl. KuUC/IOTHBIE CBOMCTBA a/JKWHOB, WMEKOIIMX KOHLIEBYIO TPOWHYH)  CBfI3b.
KauecTBeHHbIe peakl|UM Ha TPOMHYHO CBSI3b.

Crioco6bl 110/TyYeHust ¥ TIPUMeHeHre ajIKMHOB.

ApomaTuueckre yriaeBoZopozbl (apeHbl). ['omMonoruueckuii psii apeHOB, 001ast
¢dopmya, HOMeHK/IaTypa U U30Mepusl. DJIEKTPOHHOE U NIPOCTPAHCTBEHHOe CTPOeHHEe MOJIEKYJIbI
6ensosna. Pr3nyeckue CBOKWCTBA apeHOB.

XuMrJeckue CBOWCTBA OeH30/1a M ero TOMOJIOTOB: Peakivy 3aMellieHusi B OeH30/bHOM
KOJIblLle W YIJIeBOJOPOAHOM pajuKajie, peakLidd IpUCOeJUHEeHUs], OKUC/IeHHWe TIOMOJIOrOB
6ensona. IlpescTaBnenre 06 OpHEHTHPYIOIEM JIeHCTBUM 3aMeCcTUTesiell B OeH30/IbHOM KOJIblie
Ha TIpyMepe aJKWIbHBIX PaZiuKaioB, KapOOKCHUIbHOM, rUIPOKCUIBHOM, aMUHO- ¥ HUTPOTPYTITIbI,
aTOMOB rajIOr€HOB.

OcobeHHOCTH XMMHUYeCKHX CBOMCTB cTrposa. [TommMMepu3sarys cTuporna.

Crioco6bl 1o/TyYeHust ¥ IPUMeHeHre apOMaTHUeCKUX YT/IeBOI0PO/IOB.

[Tpupoznsiii ra3. [TonyTHele HedTsHbIe ra3el. HedTh 1 eé npoucxoxxaeHve. KameHHbI
yTOJIb ¥ TIPOAYKTHI ero riepepaboTKy.

CriocobbI riepepaboTKU HeTU: TeperoHkKa, KpeKWHT (TepMUUecKui, KaTaJluTHUeCKuit),
pucopmuHr, uposn3. [IpoaykTsl nepepaboTKy HeTH, WX PUMeHeHHe B MPOMBILIIEHHOCTH U
B ObITY.

I'eneTnyeckas CBsI3b MeX/ly pa3/IMYHbIMU K/1aCCaAMU YTJIEBOLOPOZOB.

O/eKTPOHHOe CTpPOeHHe TIajIoreHNPOM3BOJHBIX YIJIEBOLOPOJOB. Peakiyy 3ameleHus
rajioreHa Ha Ir'wpokcorpynmy. /leliCTBHe Ha ra/JOreHIIPOU3BOJHbIE BOAHOIO U CIMPTOBOIO
pacTBopa 1énoun. B3anmoencTere qurasoreHaJkaHoB C MarHieM U LIMHKOM. Vcriosnb3oBaHue
TrajIoreHINPOM3BO/IHBIX YT/IEBOJOPO/IOB B OBITY, TEXHUKE W IIPU CHHTe3e OPraHW4YeCKHX BeIecTB.

JKCllepUMeHTa/bHble METO/bl M3YUeHWsl BelleCTB Y WX TpeBpAllleHU: U3yueHue
¢bu3nuecKUx  CBOWCTB  YIVIeBOAOPOJOB  (pacTBOPMMOCTb),  KAaueCTBEHHBIX  peakLUii
YI/IeBOJ0PO/IOB pa3/MUHbIX KaaccoB (obecijBeurBaHWe GPOMHOM WM MOAHOW BO/bI, pacTBOpa
IepMaHraHaTta Kajaus, B3auMOJeUCTBHe aleTwleHa C aMMHUauyHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOe OOHapy)keHHe yryepojia U BOJOpO/ia B OpraHMuYecKUX BelljecTBax,




NoJlyyeHWe 3TWeHa W H3yuyeHue ero CBOMCTB, O3HAaKOMJeHHe € Koynekiusmu «Hedte» u
«¥Yromb», c obpa3ljaMd TUIaCTMacC, KayuyKOB U pe3WHbl, MOJeIMpPOBaHHEe MOJIeKYJI
YI71eBOZI0POZIOB U ra/IoreHNPOU3BOJHbIX YT1I€BOJOPO/IOB.

118.6.1.3. Kucnopoacogepkaijue opraHuyeckre CoelMHeHusI.

[TpenenbHble ofHOATOMHbIE CIUMPThL. CTpoeHWe MoJeKy/a1 (Ha MpuUMepe MeTaHOMa W
sTaHosa). ['omMosoruueckuit psg, obuas ¢dopmyna, H30Mepusi, HOMeHK/IaTypa u
k1accuukanus. Pusnueckue CBOWCTBA MpeJe/bHBIX OJHOATOMHBIX CIUPTOB. BojopojHbie
CBSI3U MeXKy MOJIeKy/laMy CITUPTOB.

XUMHUUeCKMe  CBOWCTBA:  peakLMyd  3aMellieHus,  JerhjpaTalid,  OKUC/IeHUs,
B3aMMO/IefICTBUE C OPraHWYeCKUMH U HeopraHMueCcKMMM KucjioTaMu. KauecTBeHHasi peakiysi Ha
OZJHOATOMHBIE CIMPTHI. [leiiCTBMe 3TaHO/MAa M MeTaHO/a Ha OpraHu3M dYesoBeka. CriocoObl
TI0/TyYeHHsl ¥ IPUMeHeHHe 0IHOAaTOMHBIX CIIUPTOB.

[Tpocteie 3¢upel, HOMeHKIaTypa u u3oMepusi. OcobeHHOCTH (GU3MUECKHX U
XUMUYECKUX CBOWCTB.

MHoroaTomMHble CIUPTBI — 3TWIEHITIMKOMAb W TuLepuH. Pusnyeckre U XUMUYeECKHUe
CBOMCTBA: peakLMW 3aMelleHUs], B3aUMOJENCTBHEe C OpraHWYeCKUMHW U HeopraHUueCcKUMU
KWACTI0TaM{, KaueCTBeHHasi peakldsi Ha MHOroaTOMHble CNUPThHI. [lelicTBMe Ha OpraHu3M
yesioBeka. CriocoOblI 1osiyueHUst ¥ IpUMeHeHHe MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOEKY/Ibl, B3aUMHOE B/IUSIHYE TH/IPOKCOTPYIIBI U O€H30/IbHOTO si7Ipa.
dusnueckue cBoiicTBa (eHonma. OcobeHHOCTH XMMHUYeCKHUX CBOWCTB (eHosa. KauecTBeHHbIe
peaki Ha QeHos. TokcuuHocTe QeHosa. CriocoObl TIOMyueHWss U TIpUMeHeHHe ¢eHoa.
deHondopmasnberuiHas CMoa.

KapOoHwuibHbIE COeAVHEHWS — abJeTWAbl W KEeTOHBL. JJIeKTPOHHOEe CTPOeHHe
KapOoOHUIBHOM rpymmnbl. ['oMonoruueckue psiibl aibJeruioB W KeTOHOB, oOujasi (opmyia,
130MepHsi 1 HOMeHK/aTypa. Pusnyeckre CBOWCTBA a/b/erUj0B U KETOHOB.

XuMHUUecKre CBOMCTBA albJeTHOB M KETOHOB: peakluu TpucoeguHeHusi. OKuc/ieHUe
a/b/IeTUZIOB, KayeCTBeHHbIe peakuud Ha anbAervgpl. CriocoObl TosyueHHsT W TIpUMEHeHHe
a/Ib/Ieru/I0B U KEeTOHOB.

O/JHOOCHOBHBIE TIpejiesibHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUsST MOJIEKYJT
KapOOHOBBIX KUCIOT. M3omepuss U HoMeHK/atypa. Pusnueckue CBOWCTBA OJHOOCHOBHBIX
npe/ieNlbHBIX KapOOHOBBIX KHC/IOT. BoJoOpozHBIe CBA3M MEXIYy MOJIeKyJaMHd KapOOHOBBIX
KHUCJIOT.

XUMHUUeCKre CBOMCTBA: KUC/IOTHble CBOMCTBA, peaklysl 3TepuMKalM, peaklud C
yuacTHeM YTJieBO/[OPOJHOTO pajivKaria.

OcobeHHOCTH CBOMCTB MypPaBbMHOU KHCJIOTHI.

[ToHsITHE O MPOM3BOAHBIX KAPOOHOBBIX KUC/IOT — CJIOXKHBIX 3(Hpax.

MHoroobpa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HeNpefeNbHBIX |
apoOMaTH4eCcKUx KapOOHOBBIX KHCJIOT, AMKApPOOHOBBIX KUC/IOT, THAPOKCUKAPOOHOBLIX KHUC/IOT.
[TpencraBuTe BHICIIMX KAapOOHOBBIX KHUCJIOT: CTEAPUHOBAs, IMabMUTUHOBAs, OJIEMTHOBAS
KUC0Thl. CIoCcoObI TIOTyYeHus: U pUMeHeHre KapOOHOBBIX KUCJIOT.

CnosxHble 3¢upsl. I'oMonoruyeckuii psg, obiras popmysa, ©30Mepusi U HOMEHK/IATypa.
dusnueckre ¥ XMMUUeCKre CBONCTBA: TMIPOIU3 B KUC/IOH U I1]eJIOUHOM cpejie.

Kupsl. CTpoeHue, Gusnueckue U XMMUUeCKHe CBOMCTBA JXUPOB: TWJPO/M3 B KUC/IOW U
11e/104HOM cpesie. OCOOEHHOCTH CBOWCTB »KUPOB, COZIEPIKAIUX OCTATKU HempeZeTbHbIX KUPHBIX
KUCJIOT. JKUpHI B TIPUPOZE.

MBbI/1a KaK CO/IM BBICITHX KapGOHOBBIX KHC/IOT, UX MOIOLIee leCTBHe.

OOmiasi xapakTepucTHKa yrieBoZoB. Kraccudwukauuysi yrieBofoB (MOHO-, AW- U
roiMcaxapu/pl).

MoHocaxapu/pl: T110K03a, (ppykrosa. Pusnueckue CBONCTBA U HaXOX/ieHUe B IIPUPOJE.
doTOCUHTE3.

XUMHUUeCKre CBOWCTBA TIJIFOKO3bI: peakliM C yuyaCTWeM CIIMPTOBBIX M a/bJeryuiHOu
TPYII, CIIUPTOBOE W MOJIOUHOKHC/Ioe OpokeHue. [IpuMeHeHUe T/IOKO3bl, e€ 3HaueHHWe B



JKU3HeleTeJIbHOCTH OpraHv3ma.

Hucaxapuzpl: caxapo3a, MaibTO3a. BoccTaHaBiuBaroljue W HEBOCCTaHABJ/IMBAIOLLMe
aucaxapuabl. 'maponus qucaxapuioB. HaxoxkaeHue B IpUpo/e U NpUMeHeHHe.

[Tonmcaxapuzpl: KpaxmaJl, IJIMKOTeH U Lie/uttosio3a. CTpoeHre MaKpOMOJIeKyJ/l Kpaxmara,
[VINKOTeHAa W 1e/uitoyio3bl. dusnueckre CBOMCTBA KpaxMajaa M Le/UTH0/03bl. XHWMHUUeCKue
CBOMCTBAa Kpaxmasa: THUApPOJMU3, KaueCTBeHHas peaklus C HOAO0M. XUMHUecKhe CBONCTBA
L[eJITFOJIO3bI: TH/[POJIU3, TIOJyueHue 3(UPOB 1ie/uTio/103bl. [ToHATHEe 00 NCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHbIN IIEJIK).

OKCrHepyMeHTa/lIbHble METO/bl U3YUEeHUs BelleCTB W WX TMpeBpalleHUu: PaCTBOPUMOCTD
pa3MyHbIX COUPTOB B BOZle, B3aMMOJEMCTBHE 3TaHO/A C HATpUeM, OKHUC/IeHWe 3THJIOBOTO
CUpTa B aiblerv/i Ha pacKaJiéHHOM MeJHON IPOBOJIOKe, OKHMC/IeHHWe STHIOBOTO CIHMpPTa
JIMXpOMAaToM Kanusi (BO3MO>KHO MCII0J/Ib30BaHKe BUeOMaTeprasioB), KaueCTBeHHbIe peakluy Ha
anbaeruibl (¢ ruapokcugom anammuHcepebpa(l) u rugpokcuaom meau(Il)), peakuys riuriepruHa
¢ ruapokcugom meau(1l), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KMC/IOThI, B3aUMO/eHCTBHe
pacTBopa r/0Ko3bl ¢ rugpokcugom Meau(Il), BlaumogelicTBue Kpaxmana C WOZOM, pelleHue
9KCIepUMeHTaTbHBIX 3ajau 1o TeMaM «CrMpThI U heHoJTbl», «Kap6oHOBbIe KUCTOThL. CI0XKHbIE

3pUpHbI».
118.6.1.4. A3oTcopepkalue opraHuuyeckrie CoeIMHeHMs.
AMUHBI — OpraHdyeckve TIpDOM3BOJHble ammMaka. Kraccudukaiuss aMUHOB:

anidatryeckue U apoMaThyeckue; epBUUYHble, BTOPUYHbIE U TpeTUUHble. CTpOoeHHe MOJIeKYI,
obujas hopmyna, u3omepHs, HOMEHK/IaTypa U (u3nuUeckre CBOWCTBA. XHWMHUECKOe CBOMCTBA
aniaTryecKux aMHHOB: OCHOBHble CBOWCTBA, ajlKWIMPOBAaHWeE, B3aMMOJIeHCTBHE IMePBUYHBIX
aMHMHOB C a30TUCTOM KUCI0TOW. COMM anKuiaMMOHUS.

AHWIMH — TIpeACTaBUTe/b aMHWHOB apomaThueckoro psifa. CTpoeHMe aHWIMHA.
B3anmHOe B/MsiHME TPYIIT aTOMOB B MoOJieKysie aHWaHa. OCOOEHHOCTH XMMHUECKUX CBOMCTB
aHW/IVMHa. KauecTBeHHbIe peaki[My Ha aHW/IVH.

Crnioco6bl TosTyueHrsl ¥ TIPUMeHeHre anugaTiyeckux aMuHOB. [TomydyeHne aHWINMHA U3
HUTpoOeH3071a.

AmuHOKUC/I0TEL. HoMeHknatypa U  usoMepus. OrtjenbHble IpeACcTaBUTEIN a-
aMUHOKMCJIOT: TJIMLMH, ajaHuH. Pu3nyeckue CBOMCTBA aMMHOKUC/IOT. XUMHUeCKHWe CBOMCTBA
AMUHOKHUC/IOT KakK aM(OTepHbIX OpraHWYecKUX COeJVHEHMH, peaklys TM0JMKOH/eHC ALy,
oOpa3oBaHMe TMeNnTHAHON CBsi3u. buosornueckoe 3HaueHWe aMUHOKHUC/IOT. CHHTE3 U TM/POJIU3
NeNnTH/IOB.

benky kak mpupozHble mosuMepbl. IlepBuuHasi, BTOpUYHasg U TpeTHYHas CTPYKTypa
OenkoB. XumMHUueckrde CBOMCTBa Oe/TKOB: TMIPOJIM3, [eHaTypalys, KaueCTBeHHbIe pPeakluh Ha
benku.

JKcrieprMeHTa bHble MeTO/bl M3YYeHHs BelecTB M WX TpeBpallleHuil: pacTBOpeHHe
OenkoB B BO/jle, JleHaTypalusi OesKoB MpPU HarpeBaHUM, LIBeTHbIEe peaKlu Ha Oesiku, pellieHue
SKCIIepUMEHTa/IbHBIX 3a/lad M0 TeMaM «A30Tcojep)Kalljie OpraHuyecKde COeJUHeHUs» WU
«Pacrio3HaBaHye opraHMYecKux CoeIMHEeHUN».

118.6.1.5. BeicOKOMO/1EKY/ISIpHbIE COeIUHEeHMUS.

OCHOBHbIE TIOHSITUSI XMMHUM BbICOKOMOJIEKYJIIDHBIX COE/JMHEHWM: MOHOMep, IO/MMep,
CTPYKTYpPHOe 3BeHO, CTelleHb I[0JMMepu3aliuM, CpejHssi MoJieKyJsipHas Macca. OCHOBHbIe
METO/Ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJMHEHUM — TIOJIMMepU3aLius 1 MOJMKOH/AeHCaLysl.

[TonmmepHble MaTepHaJbl. [TnacTmaccel (monusTUNEH, TOJIMTIPOIIUJIEH,
TIOJIMBUHUIX/IOPU], TMOJINCTUPOII, M0JIMMeTU/IMeTaKpu/ar, MoJIMKapOOoHaTHI,
noma TUeHTepedTanaT). Y THUIu3anys v nepepaboTka miacTyKa.

OnacTtoMepbl: HaTypa/JbHBIA KayuyK, CHHTeTHYeCKWe Kayuyku (OyTa/ireHOBBIMH,
XJIOpOTIPEHOBBIN, U30TIPEHOBbIN). Pe3rHa.

BonokHa: HaTypanbHble (X/IOMOK, I1epCThb, LIENK), UCKYCCTBEHHbIe (BUCKO3a, aljeTaTHOoe
BOJIOKHO), CUHTeTUUeCKre (KarpoH U JlaBCaH).

JKCllepuMeHTa/IbHble MeTO/Ibl U3YUeHUs BEIeCTB Y UX MpeBpalleHUi: 03HaKOMJIeHHe C




obpasljaMy TIPUPOJHBIX W HWCKYCCTBEHHBIX BOJIOKOH, IIIaCTMacC, KayuyKOB, pelleHue
JKCIIep¥MeHTaJIbHBIX 3a7iau I10 Teme «Pacrio3HaBaHue [171aCTMacC U BOJIOKOH».

PacuétHble 3ajaum.

HaxoxzeHve MoseKynsipHOU (OpPMyJ/ibl OpraHUYecKOro COeJUHEHHWs] M0 MacCOBBIM
JIOJIIM  5JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJeHHWe MOJIeKYJISIPHOM (OpMyJIbl
OpraHuuecKoro coeJJuHeHus1 1o Macce (00bEMY) MPOYKTOB CrOpaHUsi, 10 KOJIMYeCTBY BelljeCTBa
(Macce, 00bEéMY) TIPOJYKTOB peakI{ W/WIN MUCXOAHBIX BEILeCTB, yCTAHOB/IEHWE CTPYKTYPHON
¢dopMy/bl OpraHMUeCKOro Bel[eCTBAa Ha OCHOBe €ero XWMHYeCKUX CBOWCTB WM CIIOCOOOB
TI0JIy4eHus], Orpeie/ieHre [J0JIM BbIXO/ja IPOAYKTA Peakju OT TeOpeTUYeCKH BO3MOKHOIO.

118.6.1.6. MexxnpeameTHbIE CBSI3U.

Peanu3anus MexxripeMeTHBIX CBsI3€M MPU U3yUYeHUU opraHnuyeckor xumuu B 10 kacce
OCYILL[eCTBJISIETCS Uepe3 MCII0/Ib30BaHUe KaK OOIIMX eCcTecTBeHHO-HAayYHBIX TOHATHM, TaK M
TIOHATUN, IPUHATBIX B OT/e/IbHBIX NPeIMeTax eCTeCTBeHHO-HayYHOr0 LIUK/Ia.

OOmi1e ecTeCTBeHHO-HayuHble TIOHATHS: siB/leHWe, HAayuHbId (aKT, THUTIOTe3a, Teopws,
3aKOH, aHa/lW3, CHHTe3, Kiaccuukarys, HabJrofileHre, W3MepeHHe, SKCIIePUMEHT, MO/eb,
MO/le/IMpOBaHue.

®dusmka: marepusi, aTOM, 3JEKTPOH, NPOTOH, HEWUTPOH, MOJIEKYyJ/a, 3HepreTu4eCKuu
ypPOBeHb, BeIleCTBO, Teso, 00BEM, arperaTHoe COCTOsSIHME BellecTBa, (HU3WyecKue BeTUYUHBI,
eIMHULIbI U3MepPeHNs], CKOPOCTb, IHEPrus, Macca.

Buosnorusi: kjieTka, opraHusM, 3KocucTeMa, buocdepa, Mmetabommsm, Hac/ieCTBEHHOCTb,
aBTOTPOGHBIN U TeTepOoTPOHBIM TUIl TUTaHUs, OpoxeHwe, (oTtocuHTe3, AbIxaHue, Oenky,
YT/J1eBO/Ibl, KUPbI, HYyK/IEMHOBbIE KUCJIOThI, ()EPMEHTHI.

[eorpadusi: mosesHble KCKOMaeMble, TOIIMBO.

TexHosiorus: TmuUlLeBble TNPOAYKTHI, OCHOBbI pAaljMOHA/JBLHOIO [MTAHUS, MOMOLIHe
CpeJCTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTeTUYEeCKUX BOJIOKOH.

118.7. Copmep>xanue obyuenust B 11 kacce.

118.7.1. O6mast 1 HeopraHuuecKast XUMHs.

118.7.1.1. TeopeTruecKrie OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX si7iep. XMMHUYeCKUU 371eMeHT. M30Torbl.

CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UKC/Ia. DHepPreTuueckrue ypoBHU
W TOoAypOBHU. AToMHBIe opbutamu. Knaccuukarms XuMu4decKux 3jeMeHTOB (s-, p-, d-, f-
ieMeHThl).  PacmipefieieHrie  37IeKTPOHOB TI0  aTOMHBIM  OpOuTansiM.  O/eKTPOHHbIe
KOH(QUIrypaljid aToOMOB 3/IeMEHTOB I1€pBOrO—UeTBEPTOrO0 IepUOJ0OB B OCHOBHOM "
BO30Y)X/IEHHOM COCTOSTHUM, 3JIeKTPOHHbIE KOH(UTYpaL[ii NOHOB.

OJIeKTPOOTPULIATe/IbHOCTb.

[Tepriognueckuii 3akoH U [lepuojguueckasi cucTeMa XUMUYECKMX  37€MEHTOB
O.U. MenpeneeBa. CBsi3b IeproOAMYECKOro 3akoHa W Ileproguueckod cHCTeMbl XMUMHUUYECKUX
3/IEMEHTOB C COBPEMEHHOW TeOpHel CTPOeHUsl aTOMOB. 3aKOHOMEDHOCTH WM3MeHEeHHsI CBOWCTB
XUMHUYECKHX 37IeMEHTOB M 00pa3yeMbIX MMH TPOCTBIX W CJOXKHBIX BEIeCTB 0 TPYIaM U
rnepyvojaM. 3HaueHue nepuognueckoro 3akona .M. Mengeneesa.

XuMuyeckas: CBsi3b. Byl XMMHUUECKOU CBSI3U: KOBAJIEHTHasl, MOHHAs, MeTa/ulnyecKasl.
MexaHu3mbl 06pa30BaHKsi KOBaJIeHTHOW CBsI3U: OOMEHHBIM U JJOHOPHO-aKIeNTOPHBIA. JHeprust
Y JyivHa cBa3u. ITo/IpHOCTD, HaNpaB/IeHHOCTh W HAChIIAeMOCTh KOBa/leHTHOM CBsI3U. KpaTHble
cBsi3u. BogopogHas cBsizb. Me)XxMoeKy/isipHble B3auMO/IeHCTBHSI.

BaneHTHOCTE M BajleHTHble BO3MOKHOCTA aTOMOB. CBSI3b 3/7IeKTPOHHOW CTPYKTYPbI
MOJIeEKy/l C UX TeOMeTpUUeCKMM CTpPOeHUeM (Ha TMpuUMepe COeJVHEHWI 3/1eMEeHTOB BTOPOTO
repuoza).

[IpencraBieHe O KOMIUIEKCHBIX coefuHeHMsX. (CocCTaB KOMIUIEKCHOTO —HOHa:
KOMITZIeKCooOpa3oBaTesb, JMraH/bl. 3HaueHWe KOMIUIEKCHBIX coefuHeHWd. [loHsaTHe 0
KOOPJMHALIMOHHOW XUMUH.

BemjectBa MO/IeKyJIIpHOTO Y HEMOJIEKYJ/ISIPDHOTO CTPOeHHUs. TWIbl KPUCTa/UTMUeCKUX
peLléTOoK (CTPYKTYp) Y CBOMCTBA BELL|eCTB.



[lonsiTie o pAucnepcHbIX cuctemax. VcrtuHHble pacTBOpbl. CriocoObl  BBIPAKEHUS
KOHL|EHTpaL[Mi pacTBOPOB: MacCOBasi [l0Jisl BellleCcTBa B pacTBOPEe, MOJSIpHAasi KOHLIEHTpaLUsl.
Hacsl1leHHbIe ¥ HeHaChIlL|eHHbIe paCTBOPbI, PACTBOPUMOCTh. KpucTaioruzparsl.

Knaccudukarnysi 1 HOMeHK/IaTypa HeoOpraHM4eCcKuX BellecTB. TprBHajibHble Ha3BaHUS
OT/e/IbHBbIX NIpeJiCTaBUTeell HeOpraHnYeCKUX BellecTB.

Knaccudukanusi XvMyuyeckKux peakUUii B HeOpPraHWYecKol M OpraHMYecKod XUMUHU.
3aKOH COXpaHeHMs MacChl BellleCTB; 3aKOH COXPAHEHUs W TMIpeBpallleHusl SHepruyd  Ipu
XMMHUUECKUX peakuusx. TersoBble 3(@deKTbl XMMUYeCKMX peakUuil. TepMoxumuueckue
ypaBHeHMUs.

CKOpOCTb XMMHYECKOW peakLUH, €€ 3aBUCHUMOCTb OT pa3/MuHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHble peakliyy. Kataaus v Kataavsaropsl.

O6patrMbie 1 HeoOpaTHUMble peakiMi. XUMHU4Yeckoe paBHOBecre. PaKTODbI, BIIUSIOIIVE
Ha M0JI0’KeHUe XMMHUYeCKOro paBHOBeCHs: TeMIepaTypa, /aBjieHre W KOHLIeHTpaluU BelllecTs,
ydacTByroLMX B peakuuu. IIpunnun Jle Ilatense.

OnekTposuTiyeckasi guccouyanys. CunbHble ¥ c1abble  37eKTposuThl.  CTerneHb
muccouyanuu. Cpefia BOAHBIX pacTBOPOB: KMCJIOTHAsl, HeWTpasbHas, 1esiouHas. BonopoaHbIi
niokasaresib (pH) pactBopa. I'nziponn3 coneii. Peakriuy noHHOTO 0OMeHa.

OKHCUTeTbHO-BOCCTAaHOBUTE/bHBIE peakuu. CTerneHb OKucaeHUs. OKucIUTenb |
BOCCTaHOBUTe/b. [Iporjeccbl OKHUC/IeHWss M BOCCTaHOBJEeHHWs. BaHelilMe OKUCIUTENH U
BOCCTaHOBUTE/IM. MeTo/| 3/1IeKTPOHHOTO OasiaHca. J7eKTPOJIM3 PaCTBOPOB U PacIljlaBOB BellleCTB.

JKcreprMeHTa bHble METObl KM3YUeHUsl BelecTB W X TpeBpAllleHHii: pa3/ioyKeHue
MepoKCcHja BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJeNrd KPUCTa/UIMYeCKUX peLIETOK,
NpoBeJieHre peaklii HMOHHOrO oOMeHa, orpejesieHWe CpeAbl PacTBOPOB C TIOMOIIBIO
VH/IMKaTOPOB, U3yueHUe BMSHUS Pa3/IUUHBbIX (DAKTOPOB Ha CKOPOCTb XWMHUYECKOW peakLiiy U
T0JI0)KeHe XMMUUeCKOr0 paBHOBEeCHS.

118.7.1.2. Heopranuueckast XMMHUs.

[Tonoxkenne HeMmeTa/uioB B Ilepuoguueckoid cuUCTeMe XUMHUUECKHX 3/IEMEHTOB
IO.W. MeHpeneeBa U 0COOEHHOCTH CTPOeHHUs] UX aTOMOB. Pu3nyecKrde CBOWCTBAa HeMeTaJl/IOB.
Annotponusi HeMeTa/lI0B (Ha IpUMepe KUC/I0po/a, cepsl, (hocdopa U yriaepoza).

Bopopog. Ilonyuenue, pusnyeckre U XMMUUeCKHe CBOMCTBA: PeakLUM C MeTasjlaMu U
HemeTaslJlaMH, BOCCTaHOBHTe/IbHbIe CBOMCTBA. ['MApUAbL.

lanorensl. HaxoxkJieHre B TIpHUpOZe, CrIOCO0bI TIOMy4YeHus, pu3nueckie U XUMUYecKue
cBolicTBa. ['anoreHoBozopozbl. BakHelilve KUCIOpPOACOZep)Kaljie COeJIVHEHUs] TajioreHoB.
JlabopaTopHble U TIPOMBIIILJIEHHbIE CIIOCOObI MosTyueHus ranoreHoB. [IpriMeHeHMe TrajoreHoB U
VX COeJJMHEeHUN.

Kucnopos, o30H. JlabopaTopHble ¥ MPOMBILLITIEHHbIe CMOCOOBI TO/yueHUsT KUCI0POJa.
dusnueckue U XUMHUUYECKHe CBOMCTBa W TIIpUMeHeHWe Kucaopoja M o30Ha. Okcuiel U
MePOKCUJIbI.

Cepa. HaxoxxpeHwe B mipupofie, CriocoObl TOMydeHHs, (HU3NUecKre U XUMHUUYeCcKue
cBoiictBa. CepoBoziopos, cynbbuasl. Oxkcug cepbi(IV), okcup cepoi(VI). CepHucrass U cepHast
KAC/IOTBI U uX comd. OcoOeHHOCTH CBOWMCTB CepHOM KUCIOTHL. IIpumeHeHWe cepel U eé
coeZIMHeHU.

Asor. HaxoxgeHve B TIpHpoOJe, CHOCOOBI TO/yueHHsi, (GU3NUYeCKhe W XUMHAYeCKue
cBoiCcTBa. AMMHaK, HUTpUAbL. OKCHAbI a30Ta. A30THCTasi M a30THasg KUCJIOTbl U UX COJMH.
OcobeHHOCTH CBOWCTB a30THOM KHC/IOTHL [IprMeHeHHWe a30Ta W ero COeJUHEHWA. A30THBbIE
yA00peHwusl.

®ochop. HaxoxxzeHre B rpupofe, CriocoObl rmosyueHusi, Gpusnuueckrie W XUMUUYeCKHe
cBorictBa. Pochugel u ¢ochuH. Oxkcugbl docdopa, (ocdopHas Kuciota U €€ COMU.
[Tpumenenue docdopa u ero coegunennii. PochopHble y100peHMsI.

Yrnepon, HaxoxJeHWe B TpUpPOJe. AJUIOTPONHble MoAUPUKaLuu. dusmdeckue U
XVMHUYeCKHe CBOMCTBA TPOCTHIX BellecTB, 00pa3oBaHHBIX yriepogoMm. Okcup yraepoza(ll),
okcug, yrnepozaa(IV), yrosbHasi Kucinota U eé cojid. AKTUBUPOBaHHbIM yrosb. [IprMeHeHUe



TIPOCTBIX BeIeCTB, 00pa30BaHHBIX YIJIEPOJOM, U ero COeIMHEeHHH.

Kpemuuii. HaxoxxzeHue B mipupoje, criocobbl monydeHusi, Gpusndeckie W XUMUYECKHUe
ceouictBa. Okcng kpemHusA(IV), kpeMHueBast KACI0Ta, CUIMKaThL. IIpriMeHeHre KpeMHUS U ero
coeguHeHUN. CTeK/10, ero rnoJyiyueHre, BU/bl CTEK/Ia.

[Tonoxxenne wmetannoB B Ilepuoguyeckod cucTeMe XUMUYECKMX — 3JIEMEHTOB.
Oco6eHHOCTH CTPOeHUsI 37IeKTPOHHBIX 00010UeK aTOMOB MeTaJl/IoB.

O6mue ¢usnueckre CBoicTBa MeTa/vioB. [IpuMeHeHHe MeTanoB B OBITY U TeXHHKe.
CruiaBbl MeTasuIOB.

O/eKTPOXUMUYECKUI psif, HanpsokeHWM MeTaiioB. OOime criocobel  TomMyueHUst
MeTa/UIOB: TUIPOMeTa/NIyprusi, IMpOMeTasulyprus, 3jJeKrpomMeTaulyprus. [louatue o Koppo3uu
MeTanioB. CriocoObl 3aIyThl OT KOPPO3HUH.

OO6m1ast xapakTepucThka MeTannoB [A-rpymmel [Teprognyeckoit cUCTeMbl XUMHUECKUX
5/leMeHTOB. HaTpuli 1 Kanuii: nosyuenue, ¢rsnueckre U XMMUUYECKHe CBOMCTBA, NIpUMeHeHHe
MIPOCTBIX BEIeCTB U UX COe/IMHEHUH.

OO61ast xapakrepuctuka MeTa/uioB ITA-rpymmel [Teproanueckoli CUCTEMbI XUMHUUECKUX
371eMeHTOB. MarHuii W Ka/JbLWW: T[oly4YeHWe, (U3MUeCKMe M XWMHUUYeCKHe CBOMCTBA,
TIpUMeHeHHe TIPOCTHIX BELeCTB M UX coeiiHeHHH. JKECTKOCTh BO/IBI U CITOCOOBI €€ yCTpaHeHUs..

AnroMyHUM: TIO/yYeHue, (pu3nueckre U XMMHUUeCKHe CBOMCTBA, IPUMEHeHHe MPOCTOro
BellleCTBA U ero coeAurHeHW. AmdoTepHble CBOMCTBa OKCHJA U TH/JPOKCHJA alTtOMUHUS,
I'M/IPOKCOKOMIL/IEKChI a/TFOMUAHUS.

OO1ast XapakTepuCcTHKa MeTa/yioB Tob6ouHbix mnoarpynm (B-rpymnm) Ilepuogmueckoi
CUCTEeMbI XMMHUYECKUX 37IEMEHTOB.

dusnyeckre U XMMUUeCKHe CBOMCTBA XPOMa U ero coefiuHeHUA. OKCHbl M THPOKCH/BI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel U AUXpOMaThl, MX OKUC/IUTE/IbHblE CBOWCTBA.
[TonyyeHvie u nprMeHeHHe XpOMa.

®dusnyeckue M XMMHYeCKHMe CBOMCTBAa MapraHila M ero coefuHeHWW. Baxneliiive
coenuHenus mapranua(ll), mapranya(IV), mapranya(VI) u mapranua(VIIL). [Tepmanranat kanus,
€ro OKUC/IUTE/IbHbIE CBOWCTBA.

dusnyeckre ¥ XMMUYeCKHe CBOMCTBA JKeJle3a U ero coeffuHeHUH. OKCHU/IbI, THPOKCH/BI
u cosu xxene3a(Il) u xxene3za(IIl). [TonyueHue 1 ipuMeHeHHe Keje3a U ero CrjiaBoB.

dusnyeckMe M XUMHUYECKHe CBOWCTBA Mend U eé coesuHeHuM. IlosmyueHuwe
TIpUMeHeHre Me/IU U eé coeZIJMHEeHUH.

LluHK: mosnyueHuWe, (U3MUeCKMe U XHMMHUUeCKHe CBOMCTBAa. AMoTepHble CBOMICTBA
OKCHJAa U TUAPOKCHJA LMHKA, TWAPOKCOKOMIUIEKCHI LMHKa. lIpriMeHeHue LMHKa U ero
COeIMHEeHUH.

JKCllepUMeHTa/IbHble METO/bl M3YUeHUs] BelleCTB Y WX TpeBpAllleHUN: U3yueHue
oOpasloB HemeTa/sIoB, ropeHue cepbl, (ocdopa, >kenes3a, MarHusi B KWCIOpPOJe, H3yueHHe
KO/VIeKUMA «MeTa/uibl M CIVIaBbl», B3aWMOJENMCTBUE IEJIOYHBIX W II]eJI0UHO3eMe/bHbIX
MeTa/UIOB C BOJOW (BO3MOXXHO HCIIO/Ib30BaHHE BHleOMaTeprasnoB), B3aUMO/|eMCTBUe LIMHKA U
Kejie3a C pacTBOpamMM KHMCJIOT U 11jeJioueld, KaueCTBEHHbIE peakliid Ha HeopraHUuueckKue aHUOHBI,
KaTHOH BOJIOPOZia U KaTMOHBI MeTa/UIOB, B3aUMOZEeNUCTBUe THPOKCH0B aJIOMUHUSA U LIMHKA C
pacTBOpaMM KUCJIOT U Lije/louel, pellleHre 5KCIepUMeHTaIbHbIX 3a/iau Mo TeMaM «['ajoreHsl»,
«Cepa U eé coeiuHeHHUs», «A30T U dochop U UX coequHeHUs», «MeTa/uibl TJIaBHBIX
MOATPYTI», «MeTasibl T0OOUHBIX MOATPYTII».

118.7.1.3. XuMus U XKU3Hb.

Posib xumun B 0becrieueHUH yCTOMUMBOT'O Pa3BUTHS UeslOBeUeCTBa.

[TonaTHe 0 Hay4YHBIX MeTO/ax [TO3HAHUS U METOZ,0/I0TMU HAyYHOI'O UCC/Ie0BaHMUs.

HayuHble mnpuHLMNOBI OpraHU3aliiM XMMHYECKOro MpPOU3BOACTBA. [IpoMbliiieHHbIe
CrocoObl TIONyYeHHs] Ba)KHEWIIMX BelllecTB (Ha TIpUMepe TIPOM3BO/CTBA aMMHaKa, CEPHOU
KWC/OTBI, MeTaHoJ1a). [IpombliiieHHbIe CIOCcoObl MOJTyueHUsi MeTa/IJIOB U CIJIaBOB. XUMHUYeCcKoe
3arpsisHEHHe OKpYJ)Karolleld cpeibl W ero mnocneAcTBus. Pomp xuMum B obecrieueHUH
SHepreTUUecKou 6e30racHOCTH.




XUMUA U 3[0pOBbe uejioBeKa. JlekapcTBeHHble cpezcTBa. [IpaBuia MCIIO/Nb30BaHUSA
JIeKapCTBEeHHBIX pernapaToB. Posb XMMUM B pa3BUTUU MeULIUHBI.

X¥MUsi IAIIY: OCHOBHBIE KOMIIOHEHTHI, MHIeBble f00aBku. Posib xumun B obecrieyeHun
TMUILeBOM 6e301acHOCTH.

Kocmetnueckne u mapdromMepHbie cpeicTBa. beitoBas xumus. [IpaBuma Ge3oracHOro
WICTIO/Tb30BaHUs MperapaToB ObLITOBOM XMMHU B TIOBCEIHEBHOM >KHU3HU.

X¥MHUs B CTPOUTENTBCTBE: BayKHEHIIIe CTPOUTE/IbHBIE MaTepHasbl (1jeMeHT, 6eToH).

Xumus B ceJIbCKOM x03stiicTBe. OpraHuueckre U MUHepasibHble y100peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepyasibl, KpaCKH, CTEKJI0, KepaMUKa.

PacuétHbie 3aaun.

PacuéTtel: Macchl BeljecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Win 00BEMY OFIHOTO M3 YUYaCTBYHOILMX B Peakly BelecTB, MacChl (00bEMa, KoJMuecTBa
BeIl[eCTBa) IMPOAYKTOB peakiW{, eCd OJHO M3 BelLecTB MMeeT IpuMecH, mMacchl (00BéMa,
KOJIMUeCTBa BelllecTBa) MPOJYyKTa peaklud, ec/yd OJHO M3 BeIleCTB /JaHO B BHJe pacTBopa C
onpeJeéHHOM MaCCOBOM [0Jiel PpacTBOPEHHOTO BelleCcTBa, MAaCCOBOW [JOJA Y MOJISIPHOU
KOHLIEHTpaL[My BelllecTBa B pacTBOpe, JOMU BbIXOJAa MPOAYKTa peakLMu OT TeOpeTHUUeCKU
BO3MOJKHOTO.

118.7.1.4. MexrtipeMeTHbIe CBSI3U.

Pean3aiiyisi MeXXIpeIMETHBIX CBsi3eld TIPH U3y4yeHuH o01rield 1 HeOpraHMueckoi XUMHHY B
11 xnacce ocyIecTB/sIeTCS Uepe3 UCIOIb30BaHUe Kak OOIIUX ecTeCcTBeHHO-HAYUYHbBIX TIOHSATHUH,
TaK Y NOHATHM, IPUHATBIX B OT/e/IbHBIX IIpeIMeTax eCTeCTBeHHO-HayYHOr0 LIUKJIIa.

OOmiMe ecTeCTBeHHO-HayuHble TIOHATHS: siB/leHWe, HayuHbId (akT, THUTIOTe3a, Teopws,
3aKOH, aHalW3, CHUHTe3, KIacCU(pUKALUs, TMepUoANYHOCTb, HaO/ofieHne, W3MepeHue,
9KCIIePUMEHT, MO/ie/lb, MO/le/TMPOBaHue.

®dusuka: marepusi, MUKPOMHUD, MakpOMHp, aTOM, 3/IeKTPOH, INPOTOH, HEWTPOH, WOH,
W30TOMbI, PaZiIMOaKTUBHOCTb, MOJIEKYyJa, SHepreTUYeckuil ypoBeHb, BeI|eCTBO, Tesl0, 00béM,
arperaTHoe COCTOsSIHME BeIlleCTBa, H/eanbHbId ra3, (u3nueckue BeJWYMHBI, eJUHULIbI
V3MepeHUsi, CKOPOCTb, SHepPrus, Macca.

Buonorusi: k/ieTka, OpraHv3M, 3KocucTeMa, Ouocdepa, MeTabonmvs3M, Makpo- U
MUKDO3JIeMeHTbI, OeslKH, >KUDbI, yT7eBOAbI, HYK/JIeWHOBble KHUC/IOThI, (pepMEeHTbI, TOPMOHBHI,
KpPYTOBOPOT Bell|eCTB U ITOTOK 3HePruy B 3KOCUCTeMax.

['eorpacuisi: MUHepaJsibl, TOPHbIE IOPO/bI, TI0J/Ie3HbIE UCKOIaeMble, TOTJIUBO, PECYPCHI.

TexHOMOrus: XMMUYeckasi IPOMBILIEHHOCTb, MeTa/IJTypIrysi, CTPOMTe/IbHbIe MaTepHallbl,
Ce/bCKOXO3SIICTBEHHOe  MPOM3BO/CTBO, TMMILEBasi MPOMBILIIEHHOCTh, (hapMalieBTUuecKas
IIPOMBILLIIEHHOCTB, TIPOM3BO/CTBO KOCMEeTHYeCKHUX TIperaparos, TIPOU3BO/ICTBO
KOHCTPYKLIMOHHBIX MaTepUasoB, 3/1IeKTPOHHAs IPOMBILLIIEHHOCTh, HAHOTEXHOJIOTHH.

118.8. IlnanvpyeMble pe3y/bTaThl OCBOEHUs] TPOrpPaMMbl TI0 XUMHH (YTyO/éHHBIN
yPOBEHb) Ha YPOBHE cpefiHero o01ijero o6pa3oBaHUs.»

118.8.1. ®I'OC COO ycraHaBmuBaeT TpeOOBaHWS K pe3y/bTaTaM OCBOEHHS
o0yuarolMHCs TIporpamMM cpefHero o0iriero o6pa3oBaHUs: TMUHOCTHBIM, MeTarpeIMeTHbIM U
TIpeIMeTHBIM.

B cooTBeTCTBHMM C CHCTEMHO-JESITEIbBHOCTHBIM MOJXOZ0OM B CTPYKType JIMYHOCTHBIX
pe3y/ibTaTOB OCBOeHUs TpeAMeTa «XWMHSI» Ha YpOBHe cpefgHero o0imiero ob6pa3oBaHUS
Bbl/le/IeHbI C/Ie/lyIOIIe COCTaB/IsIIoLI1e:

0CO3HaHWe 00YyUaroIIUMHUCS POCCUMCKON TPaXKIAHCKON UIeHTUUHOCTH;

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOTIpe/le/IeHUIO;

Ha/lMuye MOTHBALIMH K 00yueHHIo;

TOTOBHOCTB U CMIOCOOHOCTh 00YUaroIUXCsl PYKOBO/ICTBOBAThLCS TIPUHITHIMU B 0011[eCTBe
TIpaBWIaMy M HOPMaMH T0Be/leHUs;

Ha/JMuue NMpaBOCO3HAHMS, IKOJIOTMUeCKOM KYJIbTYPhI;

CIIOCOOHOCTH CTaBUTBH L€/ M CTPOUTH KU3HEHHbIE TI/IaHbI.

JInuHOCTHBIE pe3y/nbTaTbl OCBOEHUs TpeJMeTa « XUMUs» OTpaXkatoT C(hOPMUPOBAHHOCTh



OTTbITa MO3HABATETbHOMN U MPAKTUUECKOW [IeITeJTbHOCTH 00YUaroIIUXCsl B TIPOIecCe peatnu3aljiu
oOpa3oBaTe/ibHOM /1esTe/IbHOCTH.

118.8.2. JInyHOCTHBIE ~ pe3y/bTaTbl OCBOEHWS  IipeAMeTa «XUMUS»  OTpa)karoT
c(OpMUPOBAHHOCTh OIbITA TI03HABATE/NLHOW M MPAKTUUECKOW JiesITelTbHOCTA 00yuaroIyxcs B
TIporiecce peany3aliii 00pa3oBaTeIbHOM eI TeTbHOCTH, B TOM UHC/Ie B YaCTH:

1) rpaxx/jaHCKOT'0 BOCITUTaHMUS:

0CO3HaHUs 00YYAOLIMMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTeH, YBa)KeHHsI
K 3aKOHY U MPaBOMOPSIAKY;

Tpe/iCTaB/AeHUs] O COLIMAIBHBIX HOpPMax W MpaBW/IaX MEK/IMUHOCTHBIX OTHOILIEHUW B
KOJI/IeKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM /IesiTeJTbHOCTH MPH CO3/JaHUN YUeOHBIX ITPOEKTOB,
pellieHUH yueOHBIX U TT03HaBaTeIbHBIX 3a/1ay, BLIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CNoCcOOHOCTH TMOHMMAaTh W TPUHMMAThb MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHThI
JPYTHX TIPU aHa/li3e Pa3/TMuHbIX BUJOB yUeOHOM /1esiTe/IbHOCTH;

2) IaTpUOTUUECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIEHWsI K HWCTOPUYECKOMY W HayuyHOMY Hacjae[ul0 OTeYeCTBEeHHOM
XUMUY;

yBa)KeHHUsI K TIPOLIeCCYy TBOpYecTBa B 007aCTH TeOPHUU M MPAKTHUECKOTO TIPHUJIOKEHHUS
XVMHUH, OCO3HAHHUSI TOTO, UTO JlaHHble HAyKd eCTb pe3y/bTaT [JIMTeNbHBbIX HaOJIIOZeHuH,
KPOMOT/IMBBIX 9KCTIepUMEHTA/IbHBIX TTIOUCKOB, TTIOCTOSIHHOTO TPY/ja YUEHbIX U MPAKTUKOB;

VMHTepeca U T[I03HaBaTeJbHbIX MOTHMBOB B TIOJyUeHHMH M TIOC/eAYIOIIeM aHasu3e
vH(OpMal1H O MepeOBbIX JOCTY)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUH;

3) lyXOBHO-HPABCTBEHHOT'O0 BOCTIUTAHUS:

HPaBCTBEHHOT'0 CO3HAHUsI, 9TUYECKOT0 MTOBe/IeHMUS;

CNOCOOHOCTH OlIEHWBAaTh CHUTYyallMd, CBSI3aHHBbIE C XUMWYECKUMU SIBJIEHUSIMH, U
MPUHMMATh OCO3HaHHbIE pellleHusl, OPUEHTHUPYSCb Ha MOpaJbHO-HPAaBCTBEHHblIE HOPMBI U
L|eHHOCTH;

TOTOBHOCTH OL|eHWBaTh CBOE TOBeJileHMe M TIOCTYNKW CBOMX TOBapUlled C MO3WLUI
HPABCTBEHHBIX U TIPABOBBIX HOPM U C YYETOM OCO3HAHUSI TIOC/Ie/ICTBUM TIOCTYITKOB,;

4) (opMupoBaHUsI KY/IbTYPhI 310POBbSI:

MOHUMAaHUs LIEHHOCTeH 370poBOro M Oe3omacHoro obpasa >KW3HW, HE00XOJUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hHM3UUeCKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobsroieHust TpaBu/l Oe30macHOro oOpalljeHusi C BelljeCTBaMU B ObITY, TIOBCEIHEBHOM
)KU3HH, B TPY/I0BOM [1eiTeIbHOCTH;

TMOHUMAaHUs LeHHOCTH TIPaBWI WHIVBUAYAJLHOTO U KOJUIEKTMBHOrO 0e30MmacHOro
TOBe/IeHHsI B CUTYaLIMsX, YTPOXKAIOLLMX 30POBbI0 U )KU3HU JTHO/Iel;

OCO3HaHWs TOC/eJCTBUN W HENPUSTHS BPEAHBbIX TPUBBIUYEK (YrOTpeOsieHus1 alKoroJs,
HapKOTHKOB, KypeHHs);

5) TpyZ0BOTO BOCTIUTAHUSI:

KOMMYHUKaTUBHON KOMITETEHTHOCTH B yueOHO-MCC/IeZioBaTe/IbCKOW esITelTbHOCTH,
0011[eCTBEHHO T10J1e3HOM, TBOPUECKOU 1 IPYTUX BUAX AeATeTbHOCTY;

YCTAaHOBKM Ha aKTUBHOE YyuyaCTHe B peLleHUM TMpaKTUYeCKUX 3a7iau CoLraabHOU
HarpaB/IeHHOCTH (B paMKaX CBO€ero Kjacca, LIKOJIbI);

VHTepeca K MpaKTUYeCKOMY U3yueHUI0 Mpogeccuil pa3nyHOro pofa, B TOM UHMC/e Ha
OCHOBe TIpYMeHeHUs TIPeJMeTHbIX 3HAHUM 110 XUMUU;

yBa)keHUs K TPY.y, JFOASIM TPy/ia U pe3y/bTaTaM TPYZOBOH eSTelTbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BLIOODY WHAWBUAYaSbHOW TpaeKTOpUM 00pa30BaHMs,
Oyayieli mpodeccuu U peanu3aliuii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPecoB, CII0COOHOCTel K XMMUU, UHTePeCOB U NMOoTpeOHOCTel 0011iecTBa;

6) 5K0J/I0THYEeCKOT0 BOCITUTAHUS:

9KOJIOTUYeCKH 11e/1lec000pa3HOro OTHOLIEHHs K TPUPO/ie KaK UCTOUHHUKY CYIIleCTBOBaHMS
>KU3HU Ha 3emJie;



TOHMUMaHUs T100abHOTO XapakTepa KOJI0THUeCKHX Tpo0sieM, BJMSHHUS SKOHOMHUECKUX
TIPOLIECCOB Ha COCTOsIHUE MPUPOJHON U COLIMAIBHOMN Cpe/ibl;

0CO3HaHUs HeOOXOMMOCTH HCTIOMb30BaHKS JOCTH)KEHUH XUMUH /7T PeLlieHus BOTIPOCOB
paLIMOHABLHOTO MPUPO/I0TI0/b30BaHUS;

aKTUBHOTO HENpPUSTUSl JEeUCTBUM, MPUHOCALLMX BpeJ OKpY>Karollerd MPUPOAHOU cpefe,
yMeHUsI TIPOTHO3UPOBATh Heb/IarorpusTHbIe IKOJIOTMUeCKre TMOC/IefCTBUS TIpeATrpUHUMAaeMbIx
[IeMCTBUM U MpeJ0TBpaLlaTh UX;

Ha/IM4usi Pa3BUTOTO SKOJIOTHYECKOTO MBIIIIeHHs], 9KOJIOTUYeCKOW KYJIbTYpbI, OIbITa
JlesITe/IbHOCTU  9KOJIOTMYEeCKOM HarnpaB/eHHOCTH, YMEHHUs PYKOBO/CTBOBATbCS MU B
M03HaBaTe/IbHOW, KOMMYHUKATHBHOW M COLIMA/bHOM TIPAKTHKe, CIIOCOOHOCTM U yMeHUst
aKTUBHO TIPOTHUBOCTOSITH UZE0/IOTHH XeMo(hoOui;

7) LIeHHOCTH HayYHOT'O TI03HAHUSI:

MHMPOBO33p€HUs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pas3BUTHSI HayKUu U
00111eCTBEHHOM MPAKTUKH;

MOHMMaHUs CrelUPUKN XUMHUMA KaK HayKHM, OCO3HaHWs eé poiu B (POPMHUPOBAHUM
paLMOHATLHOTO HAYYHOT'O MBILLIJIEHHS], CO3[JaHUH L{eJIOCTHOTO Tpe/iCTaB/ieHusi 00 OKpyyKaroleM
MHUpe KaK O eJUHCTBe NPHUPOAbI W uesioBeKa, B IMO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTeH U
peliieHUr pobsieM coxpaHeHUst TIPUPOJHOTO paBHOBECHS;

yOe>xiéHHOCTH B 0CO00M 3HAUMMOCTH XHUMHHU JJIsi COBPEMEHHOW IMBWIW3ALA: B eé
I'YMaHUCTHUUeCKOM HarpaB/ieHHOCTU WM Ba)XKHOM pOJIM B CO3[jJaHMM HOBOM 0a3bl MaTepuaabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TP0o0IeM yCTOMUMBOTO pa3BUTHS Ue0BeYeCcTBa — ChIPHEBOM,
SHepreTUUeCKOM, TMILEeBOM W 3KOJIOTMUecKol O6e30racHOCTH, B DPa3BUTUM MeJWLMHBI,
obecrieueHNH yCI0BUI YCTEITHOTO TPYZAA U 9KOJIOTHUeCKH KOM(MOPTHOW JKU3HU Ka)KAOTO ueHa
ob11iecTBa;

€CTeCTBeHHO-HayuUHOW TIpaMOTHOCTU: TIOHUMaHHWsl CYIIHOCTM MeTO/IOB II03HaHus,
WCTIOb3yeMbIX B eCTeCTBEHHBIX HayKaX, ClIOCOOHOCTU WCIO/b30BaTh TMOIyYaeMble 3HAHUS IS
aHanv3a M 00BSICHEHUsI SIBJIEHWH OKPY)KAIOIlero MUpa U TMPOUCXOZSLUMX B HEM W3MeHeHWH,
yMeHusi leflaTb 000CHOBAHHBIE 3aK/IF0UeHHsI Ha OCHOBe Hay4HbIX ()aKTOB M UMEIOLUXCSl JaHHBIX
C LieJTbIO T10J/TyUeHUs] JOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTH  CaMOCTOSITE/IbHO UCII0/Ib30BaTh XWMHUUECKHe 3HaHUsl /il pelleHUs
npo6JieM B peasbHBIX KU3HEHHBIX CUTYaLHsX;

MHTepeca K TI03HaHUI0, UCCIIe[J0BaTe/IbCKOM [1esiTe/TbHOCTH;

TOTOBHOCTU U CMOCOOHOCTH K HerpepbIBHOMY 00pa30BaHHIO M camM0o00pa30BaHUIO, K
aKTUBHOMY TIOJIyUYEHUIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C >KU3HEHHBIMU
NoTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyZa B pas/UuHbIX cdepax mpodecCHOHATLHOM
[esITe/IbHOCTH.

118.8.3. MetanipeiMeTHble pe3yJibTaTbl OCBOEHMS IPOrpaMMbl 10 XMMHUHW Ha ypOBHe
cpezHero o61iero 006pa3oBaHus BK/IIOYAIOT:

3HauMMble [i7iss (OPMHUPOBaHUSI MHPOBO33peHUs] O0YyYarolUXCs MeXIUCLUITMHApHbIe
(Me>XTIpeMeTHbIe) 00LIeHayyHble TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U criequrKy MeTO/IOB TI03HaHUS, UCTIOIb3yeMbIX B eCTeCTBEHHBIX HayKaX (MaTepusi, BeleCTBO,
SHeprus, siBjieHUe, TPOLlecC, CUCTeMa, Hay4HbIM ()aKT, MPUHLIUII, THUIIOTe3a, 3aKOHOMEpPHOCTh,
3aKOH, TeopHusl, UCc/iefloBaHue, HabMoieHre, M3MepeHue, SKCIIepUMEHT U JIpyTue);

yHUBepcaibHble ~ yueOHble  fleiicTBUsl  (TI03HaBaTe/lbHble,  KOMMYHHKATHBHEIE,
perynsTuBHble), obecrneunBatoiie QopmupoBaHue (yHKIMOHA/JBHOW TI'PaMOTHOCTH U
COLMAIbHOM KOMITETeHIY 00yJaroIyxCs;

CrocoOHOCTh ~ OOyYaromMXCsl  WCMO/b30BaTh  OCBOEHHbIe  MeXAWCLUIIMHApHbIE,
MHPOBO33peHUeCKHe 3HaHWs M YHUBepCalbHble yueOHbIe [eMCTBUS B TIO3HABAaTelNbHOW U
CoLManbHOM MPaKTHKe.

118.8.4. MetanpeiMeTHble  pe3y/bTaTbl OTPaXalOT OBJaJleHHe  YHUBepCalbHbIMU
yueOHBIMU TI03HaBaTe/IbHBIMHA, KOMMYHUKATUBHBIMU U PETy/ISTUBHBIMU JIeMCTBUSIMHU.



118.8.4.1. OBnasieHve yHUBepCaIbHBIMU YUeOHBIMY TI03HABATE/ILHBIMU JeHCTBUSMHU:

1) 6a30BbIe TOrUUeCKUe JeHCTBUS:

CaMoCTOATe/ILHO (hOpPMYIMPOBaTh M aKTya/Ju3UpoBaTh MpobieMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

orpeziesIATh Lle/IM [esTeIbHOCTH, 3afiaBasl NapaMmeTpbl U KPUTEPUU UX [OCTYKEHMS,
COOTHOCHTB pe3y/IbTaThl eATe/TbHOCTH C T0CTaBJIeHHbIMHU LIe/ISIMY;

WCII0/Ib30BaTh TP OCBOEHUM 3HAaHWM IPUEMBI JIOTMYECKOIO MBIIJIEHUS: BbIE/ISATh
XapakTepHble TpPHU3HAKM TMOHATUM M yCTaHaB/IMBaTb WX B3aWMOCBSI3b, MCIO/Ib30BaTh
COOTBETCTBYIOLIME TIOHATHS [l 00bsSICHEHUsI OT/e/TbHBIX (PAKTOB U SIBJIEHUH;

BbIOMpaTh OCHOBAaHWSI W KPUTepUU /i KjlacCU(UKALMK BeleCTB M XUMHUECKUX
peakLuii;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/|CTBEHHbIE CBSI3U MEXX/Y U3y4aeMbIMU SIBIEHUSIMU;

CTPOUTH JIOTUYECKHe PpacCyXJeHusl (UHAYKTUBHbIe, [e[yKTUBHblE, [0 aHaJIOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH U MPOTUBOpPEUMS] B PACCMaTpPUBAEMBIX SIB/IEHUSX, (JOPMY/IUPOBAThH
BBIBO/IbI U 3aKJ/IFOUEHUS;

MIPUMEHATh B MpOLiecce MO3HaHUS MCMO/b3yeMble B XMMUM CUMBOJIMYECKHe (3HAKOBbIE)
Mo/e/H, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE MTPeZCTaB/IeHNsI — XMMHUUeCKUH 3HaK (CMMBOJI) 3/IeMeHTa,
xUMU4eckass Qopmyna, ypaBHeHHe XUMWYeCKOW peakUdd —  TpPU  pelleHuH yueOHBbIX
TIO3HABaTe/IbHBIX U INPAaKTUYeCKUX 3a/lay, NPUMeHSATb Ha3BaHHbIE MO/e/IbHble IIpe/CTaBIeHUs
JJ151 BBISIBJIEHUS] XapaKTePHbIX NTPU3HAKOB U3yuaeMbIX BeIlleCTB U XUMUUECKHX peaKLMu.

2) 6a30BbIe HICCIe0BATeNbCKIE [IeUCTBHS:

B/1a/leTb OCHOBaMH METO/J0B HAyYHOI'O TTO3HAHMS BELL[eCTB U XMMUYECKUX pPeakLiuii;

¢opMyMpoBaTh Ljed M 3a/lauyd WCC/Ie[0BaHMs], HWCIO/Ib30BAaTh IIOCTaB/le€HHble U
CaMOCTOSITeJIbHO C(hOPMY/IMPOBaHHbIe BOMPOCHI B KAUECTBE UHCTPYMEHTA MO3HAHWS W OCHOBBI
JJ1s1 GOpMHUPOBaHUS TUIIOTE3bI 110 MPOBEPKe MPaBU/IBHOCTH BbICKa3bIBAEMbIX CY)K/€HU;

B/a/leTb HaBbIKAMU CAMOCTOSITEJIbHOTO IIJIAHWPOBAHMWS M TPOBEJeHUS] YYeHUUeCKHX
5KCIIePUMEHTOB, COBEPIIIeHCTBOBAThH YMeHUsI Habmo4aTh 3a XO/0M IPOLIeCca, CaMOCTOSITe/TEHO
TIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMynupoBaTh 0000IIeHHSI U BBIBOABI OTHOCUTETHHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB MCC/Ie/JOBAHMs], COCTAB/IATh OOOCHOBAHHBINA OTUET O TIPO/eIaHHOM
pabore;

npuoOpeTaTh OMBIT YUEHWUECKOW WCC/Ie/I0BaTeNIbCKOW UM TIPOEKTHOM ZIesTebHOCTH,
TIPOSIB/IATE  CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIOMCKY METO/IOB pelleHust
TIPaKTUYeCKUX 3a/a4, NPYMEHEeHHUI0 Pa3/INYHbIX MeTOZ0B ITO3HaHUS.

3) pabora ¢ uHdopmalueit:

OpPMEHTHPOBaTbCS B pa3/MUHbIX MCTOUHUKaX MH(OpPMaLuu (Hay4yHO-TIOMyJIspHast
nUTepaTtypa XMMHYeCKOTO COJiep)KaHusi, CrpaBouyHble TocoOusi, pecypcbl VHTepHeta),
aHa/M3UpOBaTh MH(OPMALMIO Ppa3/MUHBIX BUAOB W (OpM IIpefCTaB/eHUs, KPUTUUECKH
OLIeHMBATh eé J0CTOBEPHOCTb U HEMPOTUBOPEUHBOCTE;

(opMy/MpoBaTh 3ampoChl W TPUMEHSTH pa3/MuHble MeTOJbl TMpU TOMCKe W OoTOope
vH(popMaLyy, HeoOX0AUMOM [Jisl BBITTOJIHEHUS yueOHbIX 3a7iau orpeie/IEHHOTO TUTIa;

MpHUOOPeTaTh OMBIT MCII0/IB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHI U
Pa3IUYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSATE/IHO BBIOMPATh ONTUMAa/IbHYI0 JOPMY IpeJCcTaBIeHust MH(OPMaLUK (CXeMBbI,
rpaduKy, JuarpaMMel, TabMULbI, PUCYHKU U JIDYTHe);

WCII0/Ib30BaTh HAyYHBIA $SI3bIK B KauecTBe CpPeACTBA TNpH paboTe € XUMHUUECKOM
vH(popMaLeli: TMPUMEHSTh MeXIpeJMeTHble ((pU3nMyeckMe ¥ MaTeMaTUyecKue) 3Haku U
CUMBOJTBI, (hopMyJTbl, abOpeBUATYPbI, HOMEHK/IATYPY;

VICTI0JTb30BaTh 3HAKOBO-CUMBOJ/IMUECKHE CPe/ICTBa Har/IsiZIHOCTH.

118.8.4.2. OBnageHue yHuBepCaJIbHBIMU KOMMYHUKAaTUBHBIMU [J€ICTBUSIMMU:

3a/laBaTh BOTIPOCHI 110 CYIIIeCTBY 00CY»X/jaeMOl TeMbl B X0/le AiMajiora W/Wanl JUCKYCCUH,
BbICKa3blBaThb MJed, (OpPMy/JMpOBaTb CBOW IIPeJJIO’KEHUS] OTHOCUTE/IbHO BBIMOJHEHUS
ripe/i/IoKeHHOU 3a/lauu;



BBICTYIIaTh C Tpe3eHTalel pe3ysbTaToB IT03HaBaTebHOU [eATebHOCTH, IOJyUYeHHBIX
CaMOCTOSITEJIbBHO W/IA COBMECTHO CO CBEpCTHMKaMU TIIPU  BBINOJHEHWH XHMMHYECKOTro
SKCIIePUMEeHTa, TPaKTHUeckoi paboThl MO WCCAe0BaHUI0 CBOWCTB M3yYaeMbIX BeILeCTB,
peanu3aly yueOHOTo TpoekTa, W (OpMyJ/MpOBaTh BBIBO/BI TI0 pe3yJibTaTaM IPOBEeAEHHBIX
WCCTIeJOBaHUI TIyTEM COTJIACOBAHUSI MTO3ULIMH B X07ie 00CyKAeHus 1 0OMeHa MHEHHSIMU.

118.8.4.3. OBnazieHUe yHHUBepCaTbHBIMU PETy/ISTUBHBIMU J1eUCTBUSIMU:

CaMOCTOSITe/IbHO IJIAHUPOBAaTb U OCYILECTB/IATH CBOIK IO3HABATe/IbHYHO [1eATe/IbHOCTD,
oripefiesisisi €€ Lle/IM W 3aflaud, KOHTPOJIMPOBATh U 10 Mepe HeoOXOJUMOCTU KOPpPEeKTHPOBAThb
Tpe/ijlaraeMblid airOPUTM JeMCTBHIA TIPY BBITIOJTHEHUM yueOHBIX W MCC/e[0BaTebCKUX 3a/ad,
BbIOMpaTh Harbosee 3(pPeKTUBHBIN CrI0CO6 UX pellleHrsi C yUETOM TOJyYeHHsl HOBBIX 3HAHUM O
Bell|eCTBaxX U XUMHUYECKUX PeaklusXx;

OCYILIeCTBJISITb CAMOKOHTPOJIb /leATe/TbHOCTH Ha OCHOBE CaMOaHa/iM3a M CaMOOLIEHKH.

118.8.5. IlpegmeTHbIe pe3y/bTaTbl OCBOEHHS MPOTPAMMBI 10 XMUMHM Ha YTayOIéHHOM
yYPOBHe Ha YpOBHe cpejHero o0iero ob6pa3oBaHHsi BK/IHOUAIOT crieljuduueckue /st yueOHOTO
npeaMeTa «XWMUsi» HaydyHble 3HaHWS, YMeHHs W CII0COOBI [eCTBHI 110 OCBOEHHMIO,
VHTepripeTalid M TMpeoOpa30BaHUI0 3HAHWM, BU/bI [eSTebHOCTU T10 TOJyUeHHUI0 HOBOTO
3HaHWS W TIPUMEHEHWI0 3HAaHWM B Pa3/MYHBbIX y4eOHBIX CUTyalMsiX, a TakKKe B peaslbHbIX
JKU3HEHHBIX CUTyalusiX, CBSI3aHHbIX C XWMHeW. B mporpaMme 1o XuMUM MpeJMeTHbIE
pe3yJIbTaThl IIpe/|CTaB/IeHbl 110 T0Z,aM U3yUYeHUs!.

118.8.6. [IpeameTHble pe3ybTaTbl 0CBOEHUS Kypca «OpraHuyeckast XUuMusi» OTpakaroT:

chOpMHUPOBAHHOCTb TpeJCTaB/IeHUN: O MeCTe W 3HaueHWW OpPraHWYecKOd XHMMHUM B
cHUcTeMe eCcTeCTBeHHbIX HayK U e€ posid B 0becriedyeHUH YCTOMYMBOTO pa3BUTHS UesloBeyecTBa B
pellieHny Tpo0JieM 3KOJIOTMUeCKOW, SHepreTHUYeCKOW W THIeBOW 0e30MacHOCTH, B Pa3BUTHHU
Me/IML[MHbI, CO3/laHUM HOBBIX MaTepyaioB, HOBBIX WMCTOUHMKOB 3HEpPruu, B o0becrieueHuu
PaL[OHAIBHOTO TIPHUPO/IOTIOIB30BaHMsA, B (POPMHUPOBAHMN MHPOBO33peHUsi U 00IIel Ky/IbTyphI
ye/ioBeKa, a TaK)Ke SKOJ0ruyeckd OOOCHOBAHHOTO OTHOILEHUSI K CBOEeMY 3/J0POBbIO U
TIPUPOJHOU CpeJe;

B/Ia/leHVe CUCTEMOM XMMHUYeCKUX 3HaHWW, KOTOpasi BK/IF0YaeT:

OCHOBOMOJIArarwlye TMOHATUS — XUMHYEeCKMM 3/1eMeHT, aTOM, SiIp0 U 3JIeKTPOHHAas
obosiouka aTtoma, S-, p-, d-aToMHble opOWTa/NM, OCHOBHOE M BO30Y)KAEHHOE COCTOSIHUSI aTOMa,
rubpun3anysi aTOMHBIX opOuTasnei, MOH, MOJeKy/a, BaJeHTHOCTb, 37IeKTPOOTPHULATETbHOCTD,
CTereHb OKWC/IeHHWs, XUMHUUecKasi CBsi3b, MOJb, MOJIIDHas Macca, MOJISIDHBIA 0OBEM,
yraepoJHblli  ckeneT, (YHKLUWMOHaAbHas TpyImna, pajukana, CTPYKTypHble  (OpMYy/bl
(pa3BépHyThble, COKpall|éHHbIEe, CKe/IeTHble), HW30MepUsi CTPYKTypHas M [POCTpPaHCTBEHHas
(reomeTpuyeckasi), U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YTIJIeBOLOPOAbI, KUC/IOPOA- U
a30Tcojiep)Kallijie OpraHhyeckue COeJMHeHHs, MOHOMep, TIO0JMMep, CTPYKTypDHOe 3BeHO,
BBICOKOMOJIEKY/ISIDHBIE COeIMHEHNST;

Teopuy, 3akoHbl (mepuojguueckuii 3akoH [I.V. MeHjeneeBa, Teopusi CTpPOeHUs
opraHuyeckux BewectB A.M. byTyiiepoBa, 3aKOH COXpaHEHHUs MacChbl BeLeCTB, 3aKOH
COXpaHeHHs1 W TpeBpallleHHsi SHEPruM TMpU XUMHUYECKUX peakLsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMM SA3BIK XMMHM, MHPOBO33DEHUYeCKUe 3HaHMs, Jie)Xalljie B OCHOBe ITOHWMAaHUS
MIPUUMHHOCTH ¥ CUCTEMHOCTU XMMHYECKUX SIBJIEHUM;

Tpe/iCTaB/IeHUsT O MexaHHW3MaxX XUMWUYeCKHWX peaklyd, TepMOJAWHaMUYeCKux U
KWUHEeTUYEeCKMX 3aKOHOMEPHOCTSIX UX IIPOTeKaHWsl, O B3aUMHOM BJ/IMSIHMM aTOMOB U Tpynmn
aTOMOB B MoJieKy/1ax (MHAYKTUBHbBIN U Me3oMepHbIii 3¢ dekTol, opueHTanThl | u Il poga);

(akTosorMUecKue CBeJleHUsT O CBOMCTBAaX, COCTaBe, TIOAyyeHHH U 0e30macHOM
WICTI0/Tb30BaHUM BAKHEHIIMX OPraHUYeCKHUX BeIeCTB B OBITY M MPAKTUYECKOW JesTelbHOCTU
yesioBeKa, OOLIMX HayuHbIX TIPUHLUIAX XUMWYECKOro IIPOM3BO/CTBA (Ha TipuMepe
TIPOM3BO/ICTBA METAHOJIa, ITepepaboTKy HehTH);

c()OpMHPOBAaHHOCTb ~ YMEHWM:  BBbISIBJSITh ~ XapakKTepHble  TMPW3HAKU  TOHSTUM,
yCTaHaB/IMBaTh WX B3aWMOCBS3b, MCIIO/Ib30BaTh COOTBETCTBYIOLME IOHATHS IIPU ONKUCAHWUU
CoCTaBa, CTPOEHUS U CBOMCTB OPraHU4YeCcKuX COoe/lMHeHNH;



c(hOpMHUPOBAHHOCTb YMEHUIA:

WCTIO/Mb30BaTh XWMHUUECKYH) CHUMBOJIMKY [I7Il  COCTaB/eHUs MOJIEKY/ISPHBIX u
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALEHHBIX U CKeJIeTHbIX) (hOPMYJ/T OpraHuueCKUX BelecTs;

COCTaBJISITh yPaBHEHHSI XUMHWUYECKMX peakI[uii UM pacKpblBaTh WX CYIIHOCTb:
OKUCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX ~ peaklUii  TMOCpPeJCTBOM  COCTaB/eHUs]  3/IeKTPOHHOTO
OasaHca 3THX peaklUid, peaklydid HMOHHOrO OOMeHa MyTEM COCTAB/IeHHsI WX TOMHBIX U
COKpAIIEHHBIX UOHHBIX YPaBHEHU;

W3rOTaB/IMBaTh MOJIeJIM MOJIEKY/l OpPraHWYeCKUX BeLeCTB [ W/UTIOCTpaLUM  UX
XUMUUECKOT0 ¥ IPOCTPAaHCTBEHHOT'O CTPOEHUS;

chOpMHPOBAaHHOCTL ~ yYMEHHWMH:  yCTaHaBIMBaTh  TPUHAJIE)KHOCTb  HM3YUYeHHBIX
OpPraHUYeCKHX BeIecTB IO WX COCTaBy M CTPOEHUIO K ONpeJe/iéHHOMY KJacCy/Tpyrie
coeZIMHeHUH, /JaBaTh UM Ha3BaHUs 10 cucTeMatuuecko HomeHknatype (IUPAC) u mpuBOAUTH
TpUBMAa/IbHbIE Ha3BaHWS [Jisi OT[ebHbIX Tpe/CcTaBUTe/leld OpraHUueCKWX BelecTB (3THUJIEH,
alleTU/IeH, TOMyoJI, TJIMLIEPUH, STUIeHIIUKOMb, (eHos, (popMasbaeryu, aleTanbern/i, aleToH,
MypaBbUHasl KMCJIOTa, YKCyCHasi KUC/IO0Ta, CTeapuHOBasi, OJIeMHOBAsi, MaJIbMUTHHOBAsI KUC/IOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYyKTO3a, aHW/IWH, AVUBUHW/, WU30IPEH, XJIOPOTIpeH, CTUPOJ U
ApyTHe);

c(hOpPMHUPOBAHHOCTb YMEHUsI OTpeJie/IATh BHJ, XUMHUECKOW CBSI3U B OpraHUuUecKux
coeuHeHUsIX (KOBaJieHTHasi MU UOHHasi CBsi3b, O- U T-CBsI3b, BOJIOPOZHAst CBSI3b);

c(hOpMHPOBAHHOCTb YMEHUsI TIPUMEHSITb TIOJIOKeHUS] TeOPUM CTPOEHHsI OpraHuYeCcKUx
BemectB A.M. BytnepoBa s 00BsICHEHUSI 3aBUCUMOCTH CBOMCTB BeIIIECTB OT WX COCTaBa M
CTpOeHWUs;

c(hOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaThb COCTaB, CTpOeHUe, (u3Mueckue U
XUMUYeCKHe CBOMCTBA TUMTMYHBIX Tpe/iCTaBUTe/el pa3/InyHbIX K/IaCCOB OPraHUYeCcKUX BellecTB:
a/IKaHOB, 1[MK/I0A/KAaHOB, Aa/IKEHOB, aJIKa/[Me€HOB, aJKWHOB, ApOMaTUUeCKWX YIJIeBOZOPO/OB,
CTIUPTOB, ajb/eruJoB, KETOHOB, KADOOHOBBIX KHC/IOT, TIPOCTBIX M CIOXHBIX 3(HPOB, KUPOB,
HUTPOCOEJUHEHUH U aMUHOB, aMHUHOKHUCJIOT, O€/TKOB, YTIeBOZIOB (MOHO-, IV- U MOJIMCaXapU/ioB),
WITFOCTPUPOBAaTh TeHeTHYeCKyl0 CBsI3b MeXKAy HUMU ypaBHEHUSMU COOTBETCTBYHOIIMX
XUMUUECKUX PeakLUi C UCT0/b30BaHueM CTPYKTYPHBIX (OpMYJI;

chOpMHPOBAHHOCTb yMeHHUsI TIOJTBEPXK/JaTh HAa KOHKDETHBbIX IIpUMepax XapakTep
3aBUCUMOCTH PEaKI[MOHHOW CTIOCOOHOCTH OpraHWUYeCKUX COeAWMHEHUM OT KPAaTHOCTH W THUTa
KOBaJIeHTHOM CBSI3U (O- U TI-CBSI3W), B3aMMHOT0 BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKY/Iax;

c(hOpMHPOBAHHOCTL YMEHUSI XapaKTepU30BaTb HCTOUHUKUA YTJI€BOJOPOJHOIO ChIPbsi
(HedTh, MPUPOAHBINA Ta3, yrosyb), Crocobbl ero repepabOTKU W TIpaKTUUeCKOe MpUMeHeHHe
TIPO/IYKTOB TiepepaboTKu;

c(hOpMHUPOBAHHOCTb BJIAJIEHUs] CUCTeMOW 3HAaHHWN O eCcTeCTBeHHO-HayUYHbIX MeTojaxX
MO3HaHUS — HaAOJIOZIeHNH, W3MepeHWH, MOJe/UPOBaHUU, JKCTiepuMeHTe (peajibHOM |
MBIC/IEHHOM) ¥ YMEeHUsI TIPUMEHSATb 3TH 3HaHMUS;

c(hOpMHPOBAaHHOCTL ~yMeHUsS] TIPUMEHSATb OCHOBHbIe  Olepalyyd  MbICIUTeTbHOU
JlesTeTbHOCTU — aHa/lM3 W CHUHTe3, CpaBHeHHe, 0000leHHe, CHCTeMaTH3al[|io, BbIsIBIEeHUEe
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsi3el — JI7Isl U3yueHUsi CBOMCTB BeIeCTB U XMMUUeCKUX PeaKLUii;

c(hOpMHUPOBAHHOCTh YMEHH: BBISB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUM C TTOHSATHUSIMH
W TIpeJCTaB/eHUsMU JAPYTUX eCTeCTBEeHHO-HAay4YHbBIX TIpeJMeTOB [ijis 0osiee 0CO3HAHHOTO
TIOHMMaHUsl CYIIIHOCTA MaTepuasbHOTO eMHCTBA MHpPA, UCNO0/b308aMb CHCTEMHbIe 3HaHUs TI0
OpPraHUYeCKOW XWMUH i1 00BbSICHEHUsT U MPOTHO3UPOBAHUS SIB/IEHUM, UMEOI[UX eCTeCTBeHHO-
Hay4HYIO0 TIPUPOAY;

c(hOpMHPOBAHHOCTL yYMEHWM: TPOBOAUTH PACUéThl MO XWMHUYECKUM Qopmyjiam U
ypaBHEHUsIM XUMUUECKUX peakluii C HCIoJb30BaHWeM (H3UYecKUX BeMWuYuH (Macca, 00bém
ra3oB, KOJMUYECTBO BeIlleCTBa), XapaKTepH3YIOIL[UX BelecTBa C KOJUUYECTBEHHOW CTOPOHbI:
PaCyéThl TI0 HAaXOX/IE€HUI0 XMMUYeCcKol (hopMysibl BelljeCcTBa 1O U3BECTHBIM MaCCOBBIM [IOJISIM
XUMUYECKHUX 3JIEMEHTOB, TIPO/IYKTaM CrOPaHUs, MJIOTHOCTH ra3000pa3HbIX BEIeCTB;

chOpMHPOBAHHOCTb YMEHHUM: NMPOrHO3MPOBaTh, aHAIM3UPOBATh U OLEHUBATh C TIO3ULIUH



5KOJIOTUUeCKOW 0e30MacHOCTH TI0Ce[CTBUSI OBITOBOM W TIPOM3BO/ICTBEHHOW JeATe/IbHOCTU
yesioBeKa, CBS3aHHOM C TiepepabOTKOM BeIecTB, HWCIO/Ib30BaTh I0JyueHHble 3HAHUS ISt
TIPUHSTHS] TPAaMOTHBIX pellieHnH Mpo06/ieM B CUTYaLUsiX, CBSI3aHHBIX C XUMHeH;
c(hOpMHPOBAHHOCTh YMEHHUI: CAMOCTOSATEbHO IJIAHUPOBaTh Y MPOBOAUTh XUMHUYECKUI
5KCIIePUMEHT (TI0/IyYeHHe U M3y4yeHHe CBOMCTB OPraHWYeCKUX Bell[eCTB, KaUeCTBeHHbIe peaKLiiy
yI/71eBOJIOPO/IOB  PAa3/IMUHBIX KJAaCCOB U KHUC/IOPOJACOZEpP)KAlllMX OpraHh4yecKuX BellecTB,
pellleHHe SKCIepUMeHTaJbHBbIX 3a/a4y I10 paclio3HaBaHUI0 OpPraHUYeCKHWX BellecTB) C
cobmogeHreM rmpaBus  Oe3omacHoro oOpaiieHdsi C  BellecTBaMM M j1abopaTOPHBIM
obopyoBaHueM, (OpPMyJHPOBATh Lie/lb MCCIeAO0BaHUs, TPeJCTaBIsTh B Pa3IMuHON (opme
pe3yJibTaThl SKCIIePUMEHTa, aHa/IM3UpPOBaTh U OLIeHUBAaTh KX [JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTb YMEHUIA:

co0utro/jaTh TIpaBU/Ia SKOJIOTUYEeCKH 1iesieco00pa3Horo ropejieHUst B ObITY W TPYZOBOM
JlesiITeIbHOCTU B LieJIIX COXPaHeHWsl CBOero 370pPOBbsi, OKPY)Karollled NPUPOJHOU Cpefbl U
JOCTY)KEHUSI e€ yCTOMUMBOIO Pa3BUTHS;

0CO3HaBaThb OMNACHOCTb TOKCUYECKOTO [eWCTBUSI Ha JKMBble OPraHu3Mbl OIpe/ie/léHHbIX
OpraHWYeCcKHX BelleCTB, MOHUMas cMbIc/ rokasaress [1JK;

aHa/IM3UpOBaTh  11eIec000pa3sHOCTh  MPUMEHEeHUs OpraHW4YeCKWX BeIlecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKM 3peHUsi COOTHOIIIeHHs] PUCK-TIO/b3a;

c(OPMHMPOBAHHOCTb YMEHUM: OCYLIEeCTB/SATh LieJleHarpaB/eHHbId MOUCK XMMHUeCKOU
MHpOpPMAaLIMK B pa3/MUHBIX MCTOUHWKAX (HayuHass M yueOHO-HayuHasi JidTepaTypa, Cpe/CTBa
MaccoBod uH(opmaruu, VHTepHeT W [pyrue), KpUTHUECKH aHAIM3UPOBaTb XUMHYECKYHO
uH(opMaLvio, repepabaTbiBaTh €€ U HUCIOAb30BaTh B COOTBETCTBUU C TOCTaB/IeHHON yueOHOM
3a/lauen.

118.8.8. TIpeameTHbIe pe3y/ibTaThl 0OCBOeHUs Kypca «O01ijasi U1 HeopraHUuecKasi XUMUsI»
OTpa)karoT:

c(hOpMHPOBaHHOCTH MPe/ICTaB/IeHUIA:

0 MaTepHaJbHOM eJWHCTBE MHpPA, 3aKOHOMEDHOCTSIX W I103HAaBaeMOCTU SIBJIEHUM
TIPUPO/IbI, 0 MeCTe U 3HaueHWH XMMUU B CHCTeMe eCTeCTBeHHbIX HayK U e€ posii B obecrieueHUU
YCTOMUWBOTO Pa3BUTHs, B pellleHWd Tpo0eM 3KOJIOTHUECKOW, YHEPreTHUeCKOW U TIMIIeBOU
6e30macHOCTH, B pPa3BUTHUU MeAWLMHBI, CO3/laHUM HOBLIX MaTepuasoB, HOBBIX HCTOUHUKOB
SHepruv, B oOO0ecrieueHWH PpalMOHABHOTO TIPUPOJOTIOIBL30BaHus, B  (hopMHpOBaHUU
MHUPOBO33peHusi W 00lell Ky/JbTypbl uejioBeKa, a Takke 3KOJIOrMueckd 0O0CHOBaHHOTO
OTHOLILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOU Cpefie;

c(hOpMHPOBAHHOCTh B/IaJIeHUs] CUCTEMOW XMMUYEeCKUX 3HaHWM, KOTOpast BK/IIOYaeT:

OCHOBOMOJIArarlye MOHATHUS — XUMHYeCKUMM 3/1eMeHT, aTOM, SiJp0 aroMa, WU30TOIbl,
3/IeKTPOHHast 00o/iouka aroma, S-, p-, d-aToMHble OpOUTanM, OCHOBHOe U BO30Y)KIEHHOE
COCTOSIHMSI aToMa, THUOpHM3alysi aTOMHBIX OpOHuTaned, WOH, MO/eKy/a, Ba/Je€HTHOCTb,
3/1eKTPOOTPULIATE/IbHOCTb, CTeNeHb OKWC/IEeHUs, XMMUYecKas CBA3b (KOBasJeHTHas, WOHHas,
MeTa/ulnyecKasl, BOJIOPO/iHasi), KpUCTa/ylMueckas pelléTKa, XUMHYecKasl peakliysi, pacTBOp,
3/1eKTPOJIUThI, HE3JeKTPO/IUTHI, 3/IEKTPOJMTUUeCKas [AWCCOLMALYs, CTereHb JUCCOLMaLUH,
BOJIOPOJIHBbIM TIOKa3aresb, OKWUC/IWTEeNb, BOCCTAHOBUTE/b, TeIUIOBOM 3((eKT XUMHUYecKon
peakiM, CKOPOCTb XUMUYECKOU peakliy, XMMHUYeCKoe PaBHOBECHE;

TEOPUM W 3aKOHBbI (TeOpUs 3/1eKTPOJIMTUUYECKOW AUCCOLMALIMM, TIePUOJAYeCKU 3aKOH
O.N. MenpienieeBa, 3aKOH COXpaHEHUsI MacCChl BeL|eCTB, 3aKOH COXpaHeHUs WU IpeBpalljeHus
SHeprMM IIpM XMMHWYECKHMX peaklMsAX, 3aKOH IIOCTOSIHCTBA COCTaBa BeLIeCcTB, 3aKOH
JeMCTBYIOLIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMI $3bIK XUMHH, MHUPOBO33peHYeCKHe
3HaHWS, Jle)Kallye B OCHOBe ITOHMMaHWs NPUYMHHOCTH W CUCTeMHOCTH XUMHMUYECKUX SIBJIeHWUH;
COBpeMeHHble TIpe/iCTaB/eHNss O CTPOEHHWH BellecTBa Ha aTOMHOM, WOHHO-MOJIEKY/ISIPHOM U
Ha/IMOJIEKYJIIPHOM YPOBHSIX;

Npe/iCTaB/eHUss O MeXaHUW3MaX XWMHUYEeCKUX peaklyid, TepMOJWHAMUYeCKUX U
KMHETUYeCKMX 3aKOHOMEpPHOCTAX MX IMPOTeKaHWs, O XMMMUYeCKOM paBHOBECHM, PacTBOpax H
JIMCTIePCHBIX CUCTEMaX;



(akTOMOTMUECKNe CBeJeHWsT O CBOMCTBAxX, COCTaBe, TOAy4YeHHH U 0e30rmacHOM
WCTIOIb30BaHUM Ba)KHEMIIIMX HeOpraHWYeCKUX BeleCTB B ObITY U NPAKTUYeCKOH [iesiTe/TbHOCTH
yesIoBeKa, 001X HayUHBIX IPUHLIMIIAX XUMAYEeCKOT0 TIPOM3BO/ICTBA;

c()OpMHDOBAaHHOCTb ~ YMEHWM:  BBbISIBJSITH ~ XapakKTepHble  TMPW3HAKUM  TOHSTUM,
yCTaHaB/IMBaTh WX B3aWMOCBS3b, WCII0Jb30BaTh COOTBETCTBYIOLME ITOHATHS IIPU ONKUCAHWUU
HEOpPraHWUYeCKHX BellleCTB U UX NpeBpalleHUi;

c(hOpMHPOBAHHOCTb YMEHUS MCIO0/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY [/l COCTaBJ/IeHUS
¢opMys1 BeleCcTB W ypaBHEHUM XUMUYECKMX peakLUi, CUCTeMaTUYeCcKyld HOMEHK/ATypy
(IUPAC) u TpuBHa/ibHbIe Ha3BaHUSI OT/Ie/IbHBIX BEIleCTB;

c(OpMHDOBAaHHOCTb YMEHHUsI OIpe/esiTb BajleHTHOCTb M CTeleHb OKHUC/IeHUs
XUMUYECKUX 3/1eMEHTOB B COe/IMHEHMsX, BHJ, XUMMWUECKOW CBs3M (KOBajeHTHas, WOHHas,
MeTaJlJIn4eckKasi, BOZOpPOHast), TUIl KPUCTA/UTMUECKOUN PeIIETKU KOHKPEeTHOTO Bell[eCTBa;

c(OPMHUPOBAHHOCTh YMeHUsI OOBSICHATH 3aBUCHUMOCTb CBOWCTB BeIeCTB  OT BHJA
XUMUYECKOW CBSI3U U THIA KPUCTA/UTMUeCKOW peliéTKH, 0OMeHHbIM U J0OHOPHO-aKLIelTTOPHbIN
MeXaHHU3MbI 00pa30BaHus KOBaJIEHTHOMW CBSI3U;

c(hOpMHPOBAHHOCTb YMEHUH:

KJ/IacCU(ULMPOBaTh: HeOpraHMUeCKre BellecTBa M0 UX COCTaBy, XUMUUECKHe peakLiuH 0
pasUuHBIM TIpU3HAKaM (YMC/ly W COCTaBy pearvpyrolliyx BeLecTB, TeIIoBoMY 3¢¢eKTy
peakiiy, I3MeHEeHHUIO CTereHel OKHC/IeHNs 3/IeMeHTOB, 00PaTUMOCTH, yJ9acCTHIO KaTaau3aTtopa v
ApyTHe);

CaMOCTOSTE/IbHO BBIOWPATh OCHOBAHUSI W KPUTEPUU I KIacCH(UKALA M3ydaeMbIX
BeL|eCTB U XMMUUeCKUX peaKLUii;

chOPMHMPOBAHHOCTb ~ YMEHMsSI  pacKpblBaTb  CMbIC/I  TePUOJMUECKOr0  3aKOHa
O.M. MeHpefleeBa U [IeMOHCTPUDOBaTh €r0 CHUCTEMATHU3WPYIOIIYIO, OOBSCHUTENbHYID U
MIPOTHOCTHUYECKYH0 (YHKLIWY;

c(hOpMHPOBAHHOCTb YMEHUH:

XapaKTepu30BaTb 3JIEKTPOHHOE CTPOEHHWe aTOMOB M HMOHOB XMMHUYECKMX 3/1eMEeHTOB
nepBoro—yerBéproro nepuogoB Ilepuoguueckor cuctemsl [I.V1. MeHzeneeBa, WCIO/b3ys
TIOHSITUSI «IHEpreTUUeCcKre YPOBHU», «3HEpPreTuueckue TOAYPOBHU», «S-, p-, d-aTOMHBbIe
opbuTanu», «OCHOBHOE U BO30Y)KAEHHOe SHepreTUuecKre COCTOSTHUS aTOMay;

OOBSCHATL 3aKOHOMEDHOCTH W3MEHEeHHs CBOWCTB XMMHUECKMX 3/IeMEHTOB U UX
coejJMHEHUM 1o neproziaM U rpynnam [leproanueckoit cuctemsl [1.11. MeHzeneeBa, BaleHTHbIE
BO3MO>KHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHHS UX 3JIEKTPOHHBIX 000/I0UeK;

chOpMHPOBAHHOCTb YMEHHM: XapakTepu30BaTh (OMUCHIBATH) OOL[Me XUMHUUECKHe
CBOMCTBA BellleCTB Pas3/IMUHBIX KJ/IaCCOB, MOATBEP)KJAaTh CyLeCTBOBaHWe IeHEeTUUeCKOM CBSI3U
MeXX/ly HeOpraHM4eCKMMHU BellleCTBaMH C [IOMOLLbI0 YPaBHEHUM COOTBETCTBYHOIIMX XUMUUECKHX
peakLuii;

c(hOpMHPOBAHHOCTb YMEHUS PACKPbIBaTh CYLIJHOCTB:

OKUCJIUTeIbHO-BOCCTAHOBUTEIBHBIX PeakLMi MOCPeCTBOM COCTAB/IeHUsI 3JIEKTPOHHOIO
OasaHca 3TMX peaklyi; peakluid HMOHHOTO oOMeHa IyTéM COCTaB/IeHUSI WX TOJHBIX U
COKpaIéHHbIX NOHHBIX YPaBHEHUY;

peakLvii TUApOIn3a;

peakiMii KOMILIeKCooOpa3oBaHMsl (Ha TIpUMepe THIPOKCOKOMILIEKCOB LIMHKA |
aJIFOMUHUSA);

Cc(OPMHUPOBAHHOCTh yMeHHSI OOBSICHATH 3aKOHOMEPHOCTH TIPOTEKaHUs XUMHUECKUX
peakiuii C Y4YyéTOM HX DSHEpPreTUYecKUX XapaKTepUCTUK, XapakTep MW3MeHEeHUsi CKOPOCTH
XUMUUYECKOW peakliy B 3aBUCHMOCTH OT pas/MuHbIX (PAaKTOPOB, a TaK)Ke XapaKTep CMellleHUs
XMMHUYECKOr0 PABHOBECHSI 11071 BJIMSIHUEM BHEILIHKX Bo3/elcTBUM (mpuHLuun Jle [lartenbe);

cOPMHMPOBAHHOCTb YMEHHUsI XapaKTepu30BaTh XUMMUECKHe peaklLdy, Jexaljde B
OCHOBe TPOMBILLIJIEHHOTO TOJIyUeHUs] CepHOM KHUC/IO0ThI, aMMHaKa, 001jie Hay4yHble MPUHLIUIIBI
XVUMHUYeCKUX TIPOM3BOJICTB; Iie/1ecO00pPa3sHOCTh TPUMEHEeHHs HeOpraHWyeCKWX BeljecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKM 3peHUsi COOTHOIIIeHHs] PUCK-TIO/Nb3a;



c(hOpMHPOBAHHOCThL BJIafleHUss CUCTeMOM 3HaHMMW O MeTO/laXx HayuHOro TI03HAHUS
sIBJIEHUH TIPUPOABI — HabMo/ieHre, W3MepeHHe, MOJelUpOBaHUe, YKCTIePUMEHT (peasibHbIM U
MBIC/IEHHBIN), UCTOIb3yeMbIX B €CTeCTBEHHbIX HayKaX, YMeHUs NpuMeHsimb 3T 3HaHUS TIpU
9KCIIePUMEHTaTbHOM MCC/IeZIOBaHUM BEIIeCTB M [Jid OOBSICHEHUS XUMUUECKUX SIBJIEHUH,
VMEIOIIUX MeCTO B MPUPO/ie, IPAKTUUECKOM /leATe/TbHOCTH UesioBeKa U B TTOBCEIHEBHOM >KU3HU;

c(hOpMUPOBAHHOCTb YMEHUSI BBISIBJISITh B3aUMOCBSI3b XUMHUUECKUX 3HAaHUW C TOHSITHUSMU
W TIpeJCTaB/eHUsMU JAPYTUX eCTeCTBEeHHO-HAay4YHbBIX TIpeJMeTOB [ijis 0osiee 0CO3HAHHOTO
TOHMMAaHUsI MaTepraabHOTO eIMHCTBA MUDa;

c(hOpMHPOBAHHOCThL YMEHUS TIPOBO/IUTH PACUETHI:

C WCIMO/b30BaHUEM TIOHSITUMA «MaccoBasi [0/l BeljecTBa B pacTBOpe» M «MOJISIpHast
KOHL|eHTpaL1sI»;

Macchl BelllecTBa WM 00bEMa rasza Io KM3BeCTHOMY KOJIMYeCTBY BellleCTBa, Macce WU
00bEMY O/IHOTO U3 YUACTBYIOIIUX B PEAKI[UH BEIeCTB;

Ter/IoBoro 3¢ ¢ekra peakijuy;

3HaueHWs BOJOPOJHOIrO TIOKa3aTesisi pacTBOPOB KWUC/IOT U 1e/ioueil C W3BECTHOU
CTereHbI0 IMCCOLMALIIY;

Macchl (00béMa, KOJIMUeCTBa BellecTBa) MPOAYKTa Peakldd, eC/Id OFHO W3 MCXOHBIX
Bel|eCTB /JaHO B BH/le pacTBOpa C OMpe/ie/IEHHOM MacCOBOM Jlo/ield PaCTBOPEHHOIO BellecTBa
WY IaHO B U30BITKE (MMeeT MpPUMeCH);

JI0JIA BbIXO/1a TIPO/IYKTa peakLiuy;

00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAaHHOCTb YMEHUM: CaMOCTOSITE/IbHO TVIAHUPOBATh U MPOBOAUTh XUMHUUYECKUU
9KCIIepUMeHT (TIpOBe/leHHre peaKI[iii HOHHOTO 0OMeHa, TIOATBepXK/[eHre KaueCTBeHHOTO COCTaBa
HeOpraHWuYecKHX BelecTB, ONpezie/ieHre Cpe/ibl PACTBOPOB BeIeCTB C NMTOMOLbI0 UH/MKAaTOPOB,
v3yyeHue BJIMSHUSI Pa3/IMUHbIX (DAaKTOPOB HAa CKOPOCTb XWMUYECKOW peaklyu, pellieHue
JKCIepUMeHTabHBIX 3a/lau 1Mo TeMaM «MeTaibl» U «HemeTtasibi») ¢ cOO/I0/jleHUeM TIPaBHUIT
Oe3omacHoro obpailjeHHUst C BellecTBaMH U JIabopaTOpPHBIM 000pyi0oBaHKeM, (OPMYIUPOBATh
Lenb WCCAeOBaHMs, TMpeACTaB/AsATh B pa3IUyHOW (opMe pe3ysbTaThl 3KCIIEPUMEHTa,
aHa/IM3UpOBaTh U OLIEHUBATb MX [JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTL YMEHUM: COO/II0IaTh TIPaBH/Ia MOTb30BaHUS XUMUUECKOM TIOCyI0H 1
nabopaTopHbIM 000py/I0BaHNEeM, OOpalljeHHs] C BeleCTBaMUA B COOTBETCTBUU C WHCTPYKLIUSMHU
10 BBITIOJIHEHHIO /1a00pPaTOPHBIX XUMHWYECKUX OIbITOB, 3KOJOTMYEeCcKH 1iesiecoo0pa3Horo
ToBeJleHUsT B OBITY W TPYZOBOM [eSTeTbHOCTH B Ie/IAX COXPAHEHUS CBOETO 37I0POBbS,
OKpY’Karollleld TpHUPOJHON Cpefibl U JOCTW)KeHUs e€ YCTOMUMBOrO pa3BUTHS, OCO3HABaTh
OTMAaCHOCTb TOKCHYECKOTO [eWCTBUs Ha >KMBble OPraHW3Mbl OIpe/e/éHHbIX HeopraHhyecKux
Bell[eCTB, IOHUMAas CMbICJ rokasaress [1/1K;

c(hOpMHPOBAHHOCTh YMEHMM: OCYIEeCTB/ATh Lie/ieHalpaB/ieHHbId TOWCK XUMHUYeCKOou
vHbOpMallMy B PA3/MUHBIX HMCTOUHWKAx (HayuHass W yuyeOHO-Hay4dHas JIdTepaTypa, Cpe/CcTBa
MaccoBod uHGopMaluu, VHTepHeT W [pyrue), KPUTUUECKU aHaIU3MPOBaTh XUMUUECKYHO
vH(opMaLvio, repepabaTbiBaTh €€ U HUCIOAb30BaTh B COOTBETCTBUU C TOCTaB/IeHHON yueOGHOM
3a/lauen.

Ne  HawmeHoBaHue KonuuecTBo uacoB OnekTpoHHbIe (L[U(DPOBLIE)
/i pasgenoBuTeM  Beer KoHTposbHbI [IpakTHUeCKU obpa3zoBaresibHbIE PeCypChl
NIpOrpammbl ) e paboTbl e paboTbl
Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHHU
1.1 IpepmeT 8 Bubmoteka
OpraHUYecKou LJOK https://myschool.edu.ru/
xumud. Teopust https://resh.ed u.ru/
CTpOeHust
OpraHuuecKux

coefHeHMM A. M.
Bbytneposa



Ne HaunmenoBaHue

MPOrpaMMbl 0
Nroro no paspeny 8
Pa3pgen 2. YrieBoaopoabl

2.1 TlpegenbHble 5
yT/J1€BOOPOAbI —
a/KaHsbl,

L[MK/I0a/TKaHbI

2.2 HenpepenbHble 14
YT/J1eBOJJOPO/BL:
aJIKeHbl, aJIKa/IueHbl,
aJIKUHBI

2.3 Apomarnueckue 8
YTJ1€BOZIOPOAbI
(apennr)

2.4 IlpupopHblie 4
VICTOYHHKHU
yI/J1€BOJIOPO/IOB U X
nepepaboTKa

2.5 I'anoreHnpousBogHbl 4
e yIJIeBOZI0pO/i0B

KomuecTBo yacos
n/m  pasgenoBuTeM  Bcer KoHTposbHbI [TpakTHUECKH

OnekTpoHHbIe (L1U(POBLIE)
obpa3zoBaresibHbIE PeCypChl

bubnuoreka

LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/
collection/chemistry EcrecTBeHHO-
Hay4Hble SKCIIepUMeHTHI:
bubnuoreka

LIOK https://myschool.edu.ru/
https://resh.ed u.ru/

bubnuoreka
LIOK https://myschool.edu.ru/
https://resh.ed u.ru/

Pa3pgen 3. Kuciopoacoaep:xaijue opraHiuyecKue coeJUHeHUs

Wtoro no paspeny 35
3.1 Cnuptel. ®eHonN 11
3.2 KapboHubHbIE 21
CoeIMHeHUS:
anbJleTU/ibl U KEeTOHBI.
Kap6oHoBbIe

KUCAO0TEL. C/I0KHbBIE
5¢upsl. JKupbl

Paszpen 4. A3oTcoaepikainiyue opraHiyecKe coeuHeHUus

3.3 YrneBojbl 9
Nroro no paspeny 41
4.1 AMUHBI. 12
AMVIHOKMC/IOTBI.
benku
Nroro no pa3peny 12

Paspen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHEHH S

5.1 BeicokoMoieKyasspH 6
ble COeJVIHeHUsI

Wtoro no paspeny 6
OBILIEE 102

bubnuoreka

LIOK https://myschool.edu.ru/
bubnuoreka

LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/
collection/chemistry EcrecTBeHHO-
HayuHble 9KCIIepUMEHTHI:

bubnuoreka
LOK https://myschool.edu.ru/

bubnuoreka
LIOK https://myschool.edu.ru/
https://resh.ed u.ru/

http://him.1september.ru Enunas
kosutekuus LIOP: TIpeameTHast
KOJIEKLUS « XUMUSD»
https://resh.ed u.ru/

http://him.1september.ru Enunas



Ne HanmenoBanue KosmmuectBo uyacos OneKTpoHHbIe (LIU(POBLIE)

n/o pa3nesioB U TeM Bcer KOHTpO JIbHBI HpaKTI/IIIECKI/I 06pa3OBaTEJIbeIe pecypcChI
NIpOrpammbl ) e paboTbl e paboTbI

KOJIMYECTBO YACOB kosinekuus LIOP: [IpeameTrHas

I10 I[TPOI'PAMME KOJJTEKLUSL « XUMUSI»



