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IMMOSACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMma 10 XMMHM Ha YPOBHe cpefgHero o0imero oGpa3oBaHUS
pa3pabotraHa Ha ocHoBe DefiepasibHOTO 3akKOoHa OT 29.12.2012 Ne 273-®3 «06
obpaszoBaHuu B Poccuiickoii @epnepariun», TpeboBaHUl K pe3yibTaTaM OCBOEHMUS
benepanbHOM obpa3oBaTe/ibHOM MIPOrpamMMBblI CpeJiHero ob1iero
obpazoBanuss(POIl COO), npexacraBieHHBIX B PefiepaibHOM TOCYZapCTBEHHOM
obpasoBarenpHOM cTtaHzapre COO, c¢ yuérom KoHuenmmu TpernojaBaHus
yuyeOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHusaiusx Poccuiickoi
denepaluy, peanu3ylOIMIMX OCHOBHble 0OOpa3oBaTe/ibHbie TIPOTpaMMbl, U
OCHOBHBIX TIO/NIOKeHUU «CTparernd pa3BUTUSI BOCOUTaHWSd B Poccuiickon
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHe YriayO/JEHHOTO W3y4yeHHsi 3aHUMaeT Ba)KHOE MeCTO B
CHCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamuxcs 10-11  kmaccos.
N3yueHnue mipeameTa, peanu3yeMoe B YCIOBUSIX AuddepeHLMpPOBaHHOTO,
npodunbHOro oOyueHusi, Tpu3BaHO obecrieunTb o0OIe0Opa3oBaTenbHYI0 U
OOITIeKY/IbTYPHYIO TIOJTOTOBKY BBITYCKHHUKOB IIIKOJIb, HEOOXOAUMYIO ISl
aflariTal[ii UX K ObICTPO MEHSIFOIIIUMCS YC/IOBUSIM JKU3HU B COLIAYMeE, a TaKxkKe IS
TIPOZIO/DKeHUs 00yueHusi B OpraHu3alusx TMpodeccroHa/bHOTO 00pa3oBaHusl, B
KOTOPBIX XUMHUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCIUTIIMH.

B nporpaMMme mno XWMHWM Ha3HaueHue TpeAMeTa «XUMHUS» I0JIydaeT
noJpobHyI0  MHTeprpeTalyi0 B  COOTBETCTBUM C  OCHOBOIIOJIATaoLUMU
nostoxkeausiMd PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1le/iel, Co/lep>KaHHuS,
pe3y/ibTaToB 00yueHHss W TpeOOBaHWM K YPOBHIO TIOATOTOBKH BbITyCKHUKOB.
CBUZleTe/IbCTBOM TOMY SBJ/SIFOTCS CJIeyIOLUE BBIIOJHSIEMbIE TTPOrPaMMOU T10
XUMUH QYHKLIUU:

e uH(OPMAIIMOHHO-MeTOJhYecKasi, peajsu3alds KOTOpOd obecrieunBaeT
roJiyueHue TIpe/iCTaBleHUss O Le/siX, COJlep)KaHuH, OOIleil cTpaTeruu
o0yueHusl, BOCMIUTAHUS U pPa3BUTHsI 00YUarOIIUXCsI CPeICTBaMU Tpe/IMeTa,
M3y4aeMOoro B paMKaxX KOHKPETHOI 0 po¢uis;

e OpraHW3alMOHHO-TI/IAHUPYHOLIas, KOTOpas rpelyCMaTpuBaeT
ornpejesieHUe: MPUHLIUIIOB CTPYKTYPUPOBaHUSI W TOC/Ie[0BaTeIbHOCTH
M3ydyeHUss yueOHOTO Marepuasia, KOMMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAXOA0B K ()OPMHDOBAHHIO COJlep>KaTelbHOM OCHOBBI



KOHTPO/ISI U OIleHKHM 00pa30BaTe/bHBIX AOCTIXKeHUM O0yJaromuxcs B
paMKax WTOrOBOM aTTecTaluu B (opMe eauHOr0 TOCyAapCTBEHHOIO
3K3aMeHa 10 XMMHU.

[TporpamMma Aijist yriyOIEHHOTO U3yUeHHUsT XUMUU:

e yCTaHaB/IMBaeT WHBAapHAHTHOE IIpe/IMETHOe COfep)kaHWe, 0bsi3aTe/bHOe
/IS W3yueHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KJjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripejie/ieHNe y4eOHOrO BpeMeHH, PeKOMeHAyeMOro
J/1s1 U3yYeHUs! OT/Je/bHBIX TeM;

e TpejjiaraeT ITIPUMEPHYIO TI0C/e/I0BaTeIbHOCTh U3yueHus ydeOHOTO
MaTrepuasa C y4éTOM JIOTUKU TOCTPOEHUs] KypcCa, BHYTPUIPEMEeTHbIX U
Me>XXIpeJAMeTHbBIX CBsI3el;

e 1aéT METOAUUYECKYH) UHTepIIpeTaluio 1e/lel U 3a/lau u3ydyeHus rnpeameTa
Ha yr/1y6/IEHHOM ypOBHE C YUETOM COBPEMEHHbIX TIPUOPUTETOB B CHCTEME
cpepHero obimiero 00pa3oBaHUs, COZEP)KaTeJIbHOW XapaKTepUCTUKH
TJIAHUPYEeMbIX ~pe3y/bTaTOB OCBOEHHUSI OCHOBHOM oOpa3oBarenbHOMU
TIPOrPaMMBI CpesHero obr111ero obpa3oBaHus (JIMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX ~ IeUCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusi TIpe/IMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMme IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCThL C O0OyueHHMEM XUMHHW Ha YpOBHe OCHOBHOTO 0011ero
obOpa3oBaHMs. 3a TIpeJesiaMd yCTAaHOBJIEHHOW IIPOrpaMMOM 10  XUMHH
obs13aTelbHOM (MHBApPUAHTHOM) COCTaBIAIONIeH COZiepyKaHus yueOHOro IpeamMeTa
«XUMHSI» OCTAéTCs BO3MOXKHOCTH BbIOOpAa €ro BapHUaTUBHOW COCTABJISIOIIEH,
KOTOpasi /I0/DKHa OIpeJiesisiTbCs B COOTBETCTBHUU C HarpaB/JeHMeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cootBercTBUM C KOHULENTya/lbHbIMM MoyiokeHussMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeW B CHCTeMe
nuddepeHIMpoBaHHOTO 00yueHUsT Ha YpOBHe cpejHero ob6iilero ob6pa3oBaHMs
XUMHST Ha YpOBHe VI/yO/JIEHHOTO W3y4YeHWsl HampaB/ieH Ha pea3aljiio
TPEEMCTBEHHOCTH C  TOC/eAYIOLU[MAM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHMsI B paMKaxX W3y4yeHUs CIeLUaJbHbIX eCTeCTBeHHO-HayYHbIX U
XMMUUECKUX JAUCLUIIMH B By3aX U OpPraHU3alUsiX CpejHero npodeccuoHaabHOTO
obpa3zoBanusi. B 9Toll CBsi3u u3yueHWe TipeAMeTa «XUMUsS» OPHUEHTUPOBAHO
NpeUMYIIIeCTBEHHO Ha  paciiiupeHrde U yriybjeHWe  TeOpeTHYeCKod W
MIPAKTUUeCKOM TIO/ITOTOBKK 00yJaroIyxcsi, BbIOpaBILKX OTpe/enéHHbIN TTPOdUb
oOyJeHMs], B TOM UHCJie C MIepCIIeKTUBOM MOC/IeYIOIIero moyueHuss XMMUUeCKoro



oOpa3oBaHUs B OpraHU3alusax npodeccroHaabHOro obpa3oBanusi. Hapsay ¢ aTum,
B cBere TpeboBanuii ®I'OC COO K TmaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/ibHOM IMpOrpaMMbl  CpefiHero ob6iijero oOpa3oBaHUs
W3ydyeHuWe TipeiMeTa «XHWMHS» OPHEHTUPOBAHO TakKKe Ha pellleHre 3ajad
BOCTIMTaHUS W COL[MA/IbHOTO Pa3BUTHs O0yYarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHain3alyyd y4eOHOro TpyAa |
000011IEHHbIX  CITOCOOOB  JIeAITeTbHOCTH, HMERIINX  MeXAUCITUTIMHAPHBIH,
HaZTpeIMEeTHBIM XapakKTep.

CocCTaBg0IUMHU TIpeMeTa «XHUMHsI» Ha YPOBHE YrayO/JIEHHOIO H3yueHHs
ABJIIFOTCS  yIyIyOnéHHble Kypchl — «OpraHuueckas xumus» U «OOmas u
HeopraHuueckasi Xumusi». [Ipu orpezesieHUM MOAXO0A0B K 0TOOPY U CTPYKTYPHOM
OpraHM3alui COZIeP>KaHUs 3THUX KYpPCOB B IIPOrpaMMe II0 XHMHH 3a OCHOBY
npuHATEI Tos1okeHHss PI'OC COO o pa3muusix 0a30BOro M yray0aéHHOTrO
ypOBHe# U3yueHus mpegMeTa.

OcHoBy cogep)aHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HEOpraHuueckass XUMUs» COCTaB/sieT COBOKYITHOCTb IpeJAMETHbIX 3HaHUM WU
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHWM TIOJyuyaeT OIpe/e/IEHHOe TeOopeTUUYecKoe [OTOIHeHWe, TI03BOJISIOlee
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIMi  00BEM  (PAKTOIOTMUECKOTrOo
MaTepuasa. Tak, Ha yrayOsiéHHOM YpOBHe W3ydyeHus TpeAMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeJMueHUs] O00bEéMa 3HaHWUM O XUMHUUECKHAX
3/IeMeHTaxX M CBOWCTBaxX WX COeIMHEHWI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
Tpe/ICTaB/ieHnd O CTPOEHUM Bell[eCTBa, XMMUUECKOW CBS3U U 3aKOHOMEPHOCTSIX
TIPOTEKaHUsI PeakIvii, pACCMaTPUBAEMbIX C TOUKU 3PEHHUSI XUMUUYECKOW KMHETHUKH
W TepMOAWHAMUKH. VI3yueHue TepUOAMUYECKOTO 3aKoHa U Ileproanueckoit
CUCTeMbl XMMHYECKHUX 371eMeHTOB 0a3upyeTcsi Ha COBDPeMEHHBIX KBAaHTOBO-
MeXaHUUYECKHUX TIPEJCTABJI€HUAX O CTPOEHHM aToMa. XHUMHYecKass CBS3b
O0BSICHSIETCS C TOUKH 3PeHUsT SHEPTeTHUeCKHUX M3MeHeHHH Tpu eé o0pa30BaHUN U
pa3pylIlleHnd, a Takke C TOUKH 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHseTcs  ¢GoOpMHpOBaHWEM  TIpeAcTaBjieHHd 00
3/IEKTPOXMMHUYECKUX TMpoLieccax W 37eKTPosin3e PaciljlaBOB U paCTBOPOB BelLeCTB.
B Kypce opraHuWueckoil XHMHHM TIPU PaCCMOTPEHHHM PeaKI[MOHHOM CTIIOCOOHOCTH
coeMHEHUN yensieTcss ocoboe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX d¢deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKyJlaX ¥ MeXaHW3MaX peaKiivil.

Ocoboe 3HaueHWe WMeeT TO, 4YTO Ha COJepXKaHWe KYpCOB XUMUU
yry6/IEHHOTO YPOBHS M3yUeHUst 1JIsl K/IaCCOB OTpe/ie/IEHHOT0 Npodusis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy M XapaKTep [IOTOJHeHHHA K OOIei cucreme
TIpeIMeTHBIX 3HAHWI) OKa3bIBalOT B/IMSIHUE CMeXXHbie TipeMeThl. Tak, HarpuMep,
B COZIEP)KaHUM TIpeJMeTa [i/Isi KJaCCOB XUMMKO-(MU3NUYeCKOoro rpoduis O6osblioe



3HaueHWe OyJyT MMeTh 37ieMeHThl yueOHOro MaTepuasna 1o obiei xumuu. [Ipu
M3ydyeHWU TIpeiMeTa B JJaHHOM CJyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB MO3HaHHUsA, OOIITHOCTh 3aKOHOB M TEOpUM B XMMHH U B (DU3HMKE: aTOMHO-
MoJIeKy/sipHasi Teopusi (MOJEKYJ/IipHasi Teopusi B (hH3MKe), 3aKOHBI COXpaHEeHWUs
Macchl W SHEpPruM, 3aKOHbl TePMOAWHAMUKH, 3/I€KTPO/IM3a, TMpefACTaB/leHUsI O
CTPOEHUU BelleCTB U JpyToe.

B To Xe BpeMsa B COJep)KaHWH TIpeaMeTa /Jisi KJ/JaCCOB XHUMHKO-
6uonornueckoro npoduas OOJBIIMK ye/lbHBIM BeC Oy/eT MMeTb OpraHuuYecKas
xuMus. B 3TOM c/iyuae  mpefoCTaBiseTCS  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHUsI XMMHUYEeCKOW OpraHu3alui K/IeTKd Kak
OMOMOTMUeCKOH CHCTEMBI, B COCTaB KOTOPOM BXOZAT, K IIPUMeEpYy, TaKHe
CTPYKTypHble KOMITOHEHTBI, KaK JIUMHAbI, OenKu, YrieBofpl, HYK/JIEUHOBBIE
KUCOTBI U Apyrue. IIpu 3TOM 3HaHUS O COCTaBe W CBOMCTBAxX Ipe/CTaBUTeseN
OCHOBHBIX KJ/IaCCOB OpraHWYeCKUX BeIeCTB C/Iy)KaT OCHOBOW [ijii HW3y4deHHs
CYII[HOCTH TIPOI[eCCOB (DOTOCHHTE3a, AbIXaHUs, TTUIIIEBAPEHUS.

B rmaHe ¢dopMUpoBaHWS OCHOB HAyuHOTO MHPOBO33DEHHS, OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OITbITA MMPAKTUUeCKOr0 MPUMeHeHUs] HayYHbIX
3HaHWW H3ydeHUe TipefMeTa «XUMHUs» Ha YIrIy0/JEHHOM YypOBHe OCHOBaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YeOHBIMHM IIpeIMeTaMH, BXOJSAIAMH B COCTaB
npeMeTHBIX o0OsacTeli «EcTecTBeHHO-HayuHble MpeAMeTh», «MareMaTHKa H
nHbOpMaTHKa» U «PyCCKUi SI3bIK U JTUTEpaTypa».

[Tpy wu3yueHHM ydeOHOro mnpeaMeTra «XHMHs» Ha YI/IyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHe OCHOBHOT'O U cpejiHero o0iero oopa3oBanus (Ha 6a30BoM
YPOBHE), 3aZiaueii IMepBOCTEIIEHHOM 3HAaUMMOCTH SIB/IsieTCs (hOpMHPOBaHKEe OCHOB
HayKM XHMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TNPAaKTUUeCKOU
JesiTe/IbHOCTU uesioBeKa U OZJHOT'O U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHI. PeliieHue
9TOM 3a7jlaud Ha YIr/AyO/JIEHHOM YpOBHe W3Yy4YeHHs TMpeAMeTa IIpejriosaraer
peasTM3aliyio TaKuXx Iiesiel, Kak:

e (QopmupoBaHWe TIpeACTaB/IeHH: O MaTepHaJbHOM e[WHCTBE MHPa,
3aKOHOMEPHOCTSIX 1 IT03HaBaeMOCTH SIBJIEHUM TIPUPO/Ibl, 0 MeCTe XUMUU B
CHUCTEMe eCTeCTBEHHBIX HayK U eé€ BeAylled poid B obecrieueHuH
YCTOMUMBOTO  pa3BUTHs  Ue/lOBeUECTBA: B  pelIeHud  IpobsieM
9KOJIOTMYECKOM, SHEpreTHUeCKOW U IMUIleBOi 0e30ITacHOCTH, B Pa3BUTHUHU
MeULIVHBI, CO3/IJaHUY HOBBIX MaTepHasioB, HOBbIX HCTOUHUKOB SHEPrUH, B
obecrieueHHy palfMOHAIBHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHPOBO33peHUsI U 00Iell Ky/JbTyphl UelioBeKa, a TakKKe IKOJIOTHUeCKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/J0POBBIO Y TIPUPO/THOU Cpejie;

e OCBOEHME CHCTeMbl 3HaHWM, JeXaluX B OCHOBE XHWMHUUECKOU
COCTaBJISIOIIEN eCTeCTBeHHO-HAayUYHOM KapTUHbI MUpa: (PyHZaMeHTaTbHBIX



TOHSATHH, 3aKOHOB U TEOpHUW XHWMMH, COBPEMEHHBIX MpeACTaB/JIeHUuHd O
CTPOEHMH Bell[eCTBA HA pasHbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKY/IIDHOM,  HA/IMOJIEKYJISIPHOM, O  TepMOJAWHAMHUUYeCKUX U
KUHETUYECKUX 3aKOHOMEDHOCTSIX MPOTEKaHWs XUMUYECKUX peaklyd, O
XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00X
Hay4YHbIX MPHUHLMIAX XUMUUECKOT0 MPOM3BO/ICTBa;

dhopmupoBaHue y oOyyJarormxcs 0CO3HAHHOT'O TOHUMaHUS
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HAaHWM [Ji1 O0ObsICHEHHs
K/TIOUEeBBIX Hlell U MpobjieM COBPeMeHHOW XWUMUH, [l OObsICHEeHUS U
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOLLIUX eCTeCTBEHHO-HayUHYH0 TIPUPOAY;
I'PaMOTHOTO pellieHus TIpob/ieM, CBSI3aHHBIX C XUMHeM, TPOrHO3MPOBaHMS,
aHa/IM3a U OI[eHKH C TIO3UIIMM 3KOJI0rMUecKoi 0e301MacHOCTH ITOC/Ie[CTBUIH
ObLITOBOM U IIPOU3BOJCTBEHHOM /[IeSITeJIbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMUUECKUM  TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  TepepaboTKoi
BellleCTB;

yrnyOseHde  TIpeACTaBJIeHW O  HAy4yHBIX  MeTOZAaxX  II03HaHW,
HeoOXOAUMBIX [Ji TpHOOpeTeHHsT YMeHUN OpHeHTHUPOBAThCS B MHpe
BeIIeCTB M OOBSICHEHUS] XUMHUECKUX SIBJIeHWM, HUMEIOIIUX MeCTO B
TIpUpo/ie, B MPAaKTUUYECKOU [1eITeIbHOCTU U MOBCeHEBHOU »KU3HHU.

B mnnaHe peanmusanyy nepBoOYepeHbIX BOCIMUTATENbHBIX W Pa3BUBAKOLIUX
GYHKIMM 1[e/IOCTHOW CHCTeMbI CpefiHero o0imero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIIyOJEHHOM ypoBHe 0COOyH0  aKTyalbHOCThb
NpUoOpeTaroT Takue 1ie/id U 3a/lauk, Kak:

BOCTIMTaHWe YyOeXIEHHOCTM B I[103HAaBaeMOCTU SIBJIEHWH TIPHUPO/JPBI,
yBaKeHUsI K TIPOL[eCCY TBOpUeCTBAa B 00/IaCTH TeOpeTHUeCKUX |
TIPUK/IaJHBIX MCC/IeJOBaHMMA B XWMMHH, (HODMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOIIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

pa3BUTHE MOTHBAlMM K OOYYeHMIO M II03HAHHIO, CIIOCOOHOCTEW K
CAaMOKOHTPO/JIIO M CaMOBOCIIMTaHWID  Ha  OCHOBE  YCBOEHHs
o0111e9e/I0BeUeCKUX [IeHHOCTEeH;

pa3BUTHE TI03HABATe/IbHbIX UHTEPECOB, UHTEJINIEKTya/IbHbIX U TBOPUECKUX
criocobHoCTe oOyuaroiuxcs, (GopMHpoOBaHHE y HHX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTEIIHOM MpodecCcHoHaNbHOM U 00II[eCTBeHHOH e TeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMYy 3/I0POBbI0 M TOTpPeOHOCTH B
30pOBOM 0Opas3se >XK13HH;

dbopMUpOBaHWe yMeHMM U HaBBIKOB pPa3yMHOI'O TIPUPOOIIO/Ib30BaHusl,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPhbl, TPUOOpeTeHue OrbITa 0011[eCTBeHHO-
T10/1e3HOM 9KOJIOrHUeCKOM JesATelbHOCTH.



OObi1jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX [/ U3yUeHUs] XUMUU Ha yT/1y0/eHHOM
ypOBHe cpeiHero obimiero obpa3oBaHusi, cocrasinser 335 uvacoB: B 10 Knacce —
170 uvaca (5 uacoB B Hezien0), B 11 knacce — 165 uacoB (5 yacoB B He/ie/io).



COAEPXAHUE OBYUEHUA

10 KJIACC
IMOBTOPEHUE U YIJIYB/JIEHUE 3HAHUI

ATOMHO-MOJIEKYJ/ISIPHOE yueHue. BellecTBa MoJ/1IeKy/ISIpHOIO U HEMOJIEKYJIIPHOTO
CcTpoeHHUsl. KauecTBeHHbII W KOJIMYECTBEHHBbIM COCTaB BellecTBa. MoJsipHas U
OTHOCHTe/IbHAasl MOJIeKYJIIpHasi MaccChl BelectBa. MoJjibHasg [o0Ji1 U MaccoBast [oJis
3/1eMeHTa B BelllecTBe.

Crtpoenue aroma. ATomHasi opbuTanb. [IpaBusia 3amosHeHUs 3/1IeKTPOHAMHU
aTOMHBIX opOuTaseii. BasmeHTHbIe 37eKTpPoHbI. [lepuoauyeckuii 3akoH. PopMyIMpOBKa
3aKOHa B CBeTe COBPEMEHHbIX Mpe/CTaB/IeHu O CTpOeHur atoMa. VI3MeHeHMe CBOWCTB
3/IeMEHTOB W WX COeAWUHEHWW B Tepuojax U TrIpymnnax. XuMmuyeckas CBSA3b.
OJIeKTPOOTPULIATeIbHOCTh. BHbl xumMuueckon cBsisu. VoHHasg cBa3b. KoBasieHTHas
HeToJisipHasi ¥ TmossipHasi cBsisb. OOMEHHBIM W [JOHODHO-aKI[eMTOPHBIA MeXaHU3M
oOpa3oBaHMs KOBa/IeHTHOM TIOJISIPHOM CBsi3W. ['eomeTpusi MojieKyJibl. MeTaiuueckas
CBA3b. BogopogHas CBs3b. ArperatHble COCTOSHMSA BelljeCcTBa. THUIIbI KPUCTA/UIMUECKUX
peleToK: aTOMHasi, MOJIeKYJIsipHasi, MOHHas1, MeTa/lJInyecKasl.

PacueThl 110 (popMysiaM U ypaBHeHUsIM peakijuii. ['a30Bbie 3aKOHBI. YpaBHEHUe
KnaiinepoHa— MeHeneeBa. 3akoH ABOrajipo. 3aKOH OOBEMHBIX OTHOIIIEHUH.
OTHOCUTeNbHAs TUIOTHOCTb ra3oB. Krnaccudukaims XUMHUECKUMX peakluil 110
pa3/IMuyHbIM TIpU3HAaKaM CpaBHeHUsl. VI3MeHeHUe CTereHu OKUC/IEHHS 3JIEMEHTOB B
coeguHeHUsAX.  OKUC/IWTe/IbHO-BOCCTAHOBUTE/IbHbIE — peakiuu.  OkucieHve U
BOoCccTaHoB/ieHWe. OKUC/IUTeIM W BOCCTAHOBUTeMU. MeTof 31eKTpoHHOro OanaHca.
[TepMaHraHat Kaausi Kak OKWUC/IUTeTb. BakHeMilMe KiacChl HEOPraHWYeCKUX BeIlleCTB.
['eHeTHMUecKasi CBSI3b MeXX/ly K/acCaMU HeOpraHW4YeCcKuX coefiIMHeHW. Peaki[iid MOHHOTO
obmena. I'maposm3. pH cpenbl. PactBopel. CriocoObl BbIpaXkeHHS] KOJMUeCTBEHHOT'O
cocTaBa pacTBOpa: MaccoBasi [Jonis (MpOLeHTHas KOHLEHTpALusi), MOJIsipHast
KoHLleHTpalus. KosnouaHele pactBopbl. Dddekt Tunpana. Koarynsiusa. CuHepesuc.
KomriekcHble coefvHeHus. CocTaB KOMITIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaresib,
muranzpl. KoopayuHaupronHoe uncio. HomeHk1aTypa KOMIJIEKCHBIX COeIMHEHUH.

OPI'AHUYECKAS XUMUA
TeopeTuueckye 0CHOBbI OPraHNYeCKON XUMHUH.
[lpeqMeT U 3HaueHWe OpraHUUYeCKOW XWMUH, Tpe/cTaBjieHue O MHOroobpasuu
OpraHUuecKux COeIMHEHUH.



ONeKTPOHHOe CTPOeHMEe aToMa yIJiepofia: OCHOBHOE U BO30YKAEHHOEe COCTOSHUS.
BaneHTHble BO3MOXXHOCTM aToMa yrjepoja. XHMHUYecKas CBfiI3b B OpPraHAYeCKUX
coeguHeHUsix. Tumbl TUOpUAM3aLMM aTOMHBIX opbuTaneil yriaeposa. MexaHU3MbI
obOpa3oBaHMs KOBa/IeHTHOW CBsi3M (OOMEHHBIM U /IOHOPHO-aKIIeNTOPHBIN). THIibI
nepeKpbIBaHUSI aTOMHBIX OpOuTaned, o- u m-cBsa3u. OAWHapHasi, ABOWHAs W TPOWHAas
cBsi3b. CriocoObI pa3phiBa CBsizeli B MoOJieKy/laX OpraHA4YecKux BelecTB. [loHsATHE O
CcBOOOHOM pajiKase, Hykaeodusie 1 ssekTpoduse.

Teopus cTpoeHHs OpraHMYeckux coefuHeHur A.M. ByTiepoBa W COBpeMeHHbIe
MpeJiCTaB/JIeHUs] O CTPYKType MOJIeKYy/. 3HaueHWe TeOPUM CTPOEHHsS OpPraHhueCcKUX
coelMHeHU. MoJeKy/sipHble U CTPYKTypHble (opMysbl. CTPYKTypHble (hOPMYJIbI
pasIMYHbIX BU/OB: pa3BEépHYTas, COKpalléHHas1, ckeneTHas. Mi3omepus. Bugel nsomepuu:
CTPYKTYpPHasi, IIPOCTPAaHCTBEHHAas. DIeKTPOHHbIE 3()(PEKThl B MOJIEKYIaX OpPraHuYeCKUX
coelMHeHUM (MHAYKTUBHBIN U Me30MepHbIl 3¢ (eKThI).

[lpencraBneHvie o0 KaaccuUKalMM OpraHduyeckux BellectB. [loHsitTue o
(yHKUMoOHaneHOU rpymme. ['omonorusi. I'omosornueckue psigpl. CucremaTuyeckast
HOMeHK/laTypa opranndeckux coeavHeHnt (IUPAC) wu TpuBHasbHble Ha3BaHUS
OT/eJIbHBIX TIpe/iCTaBUTEJIEN.

OcobeHHOCTH U KAacCU(PUKAIUsi OpraHMYecKuX peakuyid. OKuC/IATeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUHA B OPraHWUUeCKOM XUMUH.

OKCrepyMeHTa/lbHble  MeTOJbl M3y4YeHUs BelleCTB W WX [peBpaljeHui:
03HaKOMJIeHHe C oOpa3ljaMu OpraHWYeCcKUX BeIleCTB WM MaTepuhajaMH Ha WX OCHOBe,
ONBITHI TI0 TIPEBPALEHHI0 OpPraHWYeCKUX BeLleCTB IpU HarpeBaHuM (TUlaB/eHUe,
oOyrnvBaHue U ropeHue), KOHCTPyUpOBaHUe MO/eiell MOJIeKyJ1 OpraHUueCKUX BelllecTB.

YrneBogopoasl.

Ankanbl. ['omosiorndyeckuii psifi ankaHoB, oOijasi ¢opmysia, HOMEHKIAaTypa H
H30Mepus. OJIeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHe MOJIEKY/l a/IKaHOB, Sp’-
rubpun3aiisi aTOMHbIX opOuTaneil yriaeposa, o-cBsizb. Pu3nyeckre CBOKMCTBA alKaHOB.

XyMHUecKre CBOMCTBA  aJKaHOB: peakLMy 3aMelleHus, UW30MepU3aLvy,
JleTUpUPOBaHus, LWK/IW3alUKM, NUPOJM3a, KpeKWHra, ropenus. I[lpeacraBieHue o
MeXaHH3Me peaklMi PaJIMKaJbHOr0 3aMelLeHHUs.

HaxoxaeHue B mprpo/ie. Criocobbl moyueHus: U pUMeHeHre alkaHoB.

Lluknoankanel. O6miasgs ¢opmysa, HOMeHKIatypa U u3omepusi. OcobeHHOCTU
CTPOEHUS] M XUMWUECKHUX CBOMCTB MasbiX (LUK/IOMPOMaH, LUK/I00yTaH) U OOBIUHBIX
(UMK/IOTIeHTaH, LMKJIOTeKCaH) LuKaoankaHoB. Criocobbl MOMy4yeHUs W TIpUMeHeHUe
LIMKJIOA/IKaHOB.

Ankenbl. ['omonoruueckuii psif ankeHoB, o6iias ¢dopmyna, HOMeHKIaTypa.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/ a/lKeHOB, Sp°-rMOpUaU3aLyis
aTOMHBIX opOuTaneii yrieposa, o- U TM-cBs3u. CTPyKTypHas U reoMmerpuueckasi (Lyc-
TpaHC-) u3omepusi. dusnueckre CBOMCTBA aJKEHOB. XUMHUYECKHE CBOMCTBA: peakluu



TIPUCOe/IMHEHNs], 3aMellleHUs] B O-T10/I0’KeHWe TpPU JBOMHOM CBSI3M, MOJHMMepHU3alud U
okucneHus. IlpaBuno MapkoBHHMKOBa. KauecTBeHHble peaklMM Ha [IBOMHYIO CBSI3b.
Crioco6bl To/TyueHusi ¥ puMeHeHue aJKeHOB.

Ankaguenbl. Knaccudukanusi  ankafiieHOB  (COMpPSDKEHHbIE, W30/MPOBaHHbIE,
KymyaupoeaHHble). OCOOeHHOCTH 3/IeKTPOHHOTO CTPOEHUSI M XUMHUYEeCKHUX CBOMCTB
COTPsKEHHBIX aueHoB, 1,2- v 1,4-mipucoeavHenuve. [lomvMepusauusi COMNPSXKEHHBIX
nueHoB. CriocoObl MosyyeHust U TIPUMeHeH e aKa/lieHOB.

Ankunbl. ['omonorvueckuii psifi ajkuHOB, o0mias (opmysia, HOMEHKIaTypa u
r3oMepusi. ODJIEKTPDOHHOE U TPOCTPAHCTBEHHOE CTPOeHWe MOJIeKYy/l aJKWUHOB, Sp-
rubpuan3alvsi aToMHbIX opOuTaneli yriepoga. dusuueckre CBONCTBA aJKUHOB.
XyMUUYecKre CBONCTBA: peaki[My TpPHUCOeAVHEHUs, AUMepHu3allid W TpUMepU3allvy,
okucsieHus1. KUCIOTHbIe CBOWCTBA ajKWHOB, WMEOILIMX KOHLIEBYIO TDPOWHYIO CBSI3b.
KauecTBeHHble peakI[UM Ha TPOMHYIO CBsi3b. CriocoObI TIO/yueHUsi W TpUMeHeHHe
aJIKVHOB.

ApomaTuueckue yriaeBOAOpo/bl (apeHbl). ["'omMosioruueckuii psii apeHoB, oOiijas
¢dbopMysia, HOMEHK/IaTypa U H30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEeHHe
MoJIeKy/ibl OeH3osa. Pu3nueckre CBOWCTBA apeHOB. XHMMHUUeCKHe CBOMCTBa OeH30/1a U
ero TOMOJIOTOB: peakIMM 3amellleHdss B OeH30/bHOM KOJbIle YW YIJIEBOZOPOJHOM
pajiviKase, peakliiyd TPUCOeJUHEHUs], OKHUCIeHre romosoroB OeH3ona. [lpeacraBieHue
00 opueHTHpYIOIleM [eHCTBUM 3amMecTuTe/ieli B 0eH30/bHOM KOJblle Ha IpUMepe
aIKWIbHBIX pafiIuKanioB, KapOOKCUIBLHOW, THADOKCHUIbHON, aMWHO- W HUTPOTPYMIIHI,
aToMOB rasnoreHoB. Oco0eHHOCTH XHWMHYEeCKHMX CBOMCTB cCTHposa. [losumepusariusi
ctuposia. Crioco6bl To/TyueHus: U MpuMeHeHre apoMaTHUYeCKuX yrieBOI0pOOB.

[Tpupopneli ras. IlonytHele HedTsHble ra3el. HedTh ¥ eé mnpoucxokjeHue.
KaMeHHBI yrosib W TPOAYKThI ero mepepabotku. Criocobbl miepepaboTKu HedTH:
reperoHka, KpeKUHr (TepMUYeCKWW, KaTaJuThYeCKui), PpudOPMHUHI, IIHUPOJU3.
[TposykThl mepepab0TKU He(hTH, UX TIPpUMeHeHHe B TIPOMBIIIIEHHOCTH U B OBITY.

['eHeTHYecKasi CBsI3b MeX/ly pa3/IMUHbIMU K/laCCaMU yT/IeBOOPO/OB.

ONeKTPOHHOe  CTpOeHWe  Ta/IOrTeHNPOM3BO/IHbIX  YI/IeBOOPOJOB.  Peakiuu
3aMellleHys rajoreHa Ha TWIPOKCOTpyMny, HUTPOTPYIIY, LUaHOTPYyNy, aMAHOTPYIIITY.
HeiicTBUe Ha TrajOreHNpPOU3BO/HbIE BOJAHOIO M CIKMPTOBOIO pacTBOpa IIE/IOUu.
B3aumogeiictBue  AurajoreHaJkaHoB C MarHueM W LUMHKOM. [loHsitue o
MeTaslyIo0praHuYecKrux COe/IMHEeHUSIX. Vcrnionb3oBaHue rajioreHnpor3BO/IHBIX
yT/7IeBO/IOPO/IOB B OBITY, TEXHUKE U TIPU CUHTEe3e OpraHNuueCKUX BellecTB.

OKcIieprMeHTa/IbHble MeTO/[bl U3yUeHUs BeIecTB M MX IpeBpallleHui: u3ydyeHue
¢u3nuecKMx CBOWMCTB YT/eBOJOPO/AOB (PacTBOPUMOCTB), KaueCTBEHHbIX peakluii
yIJIEBOZIOPO/IOB pa3/IMUHBIX K/IaccoB (oOecriBeurBaHHe OPOMHON WM HOAHON BOJBI,
pacTBOpa MepMaHraHaTta Kajus, B3auMO/IeiCTBUe alleTH/eHa C aMMHAauHbIM PacTBOPOM
okcuzia cepebpa(l)), kauecTBeHHOe 0OHapy)kKeHHe yTJiepo/ia ¥ BoJOpoZia B OPraHUuyueCKux



BellleCTBax, TMOJIyYeHWe STWJIeHa U U3y4YeHuWe ero CBOWCTB, O3HaKOMJIEHHE C
Koekumsmu «HedTb» u «Yrosb», ¢ obpasljaMu IacTMacC, KayuyykoB W pe3UHBbI,
MO/ie/TMPOBaHKe MOJIEKYJ YTIJIEBOJAOPOJO0B U rajIoreHIPOXU3BO/IHbIX YI/IEBOOPO/IOB.

Kucnopojgcoaep:xaiue opraHuyecKye CoeJUHeHM .

[IpenenbHble 0OgHOATOMHBIE CUPTHL. CTpOeHUe MoJieKy1 (Ha mpuMepe MeTaHoJIa U
sTaHona). ['omosiornueckuii psi, obmias ¢opmysia, H30Mepus, HOMEHKIaTypa U
Ki1accudukalusg. Pusnueckde CBOMCTBA TIpefie/IbHbIX — OJJHOATOMHBIX  CITUPTOB.
Bogopo/iHble CBSI3U MeXX/ly MOJIeKYJIaMU CIAPTOB. XUMHUYECKHEe CBOMCTBA: peakLUU
3aMellleHusl, JervjpaTalyd, OKHUC/IEHHWs, B3aUMOJENCTBUE C OpPraHUYeCKUMU U
HEOpraHMYecKUMM Kucaotamu. KauecTBeHHasi peakiys Ha OJHOAaTOMHBIE CIUPTBHIL
[leiicTBre 3TaHO/iAa YW MeTaHO/JIAa Ha oOpraHu3M desioBekKa. CriocoObl MOMyueHUss H
TpYMeHeHue OJJHOATOMHBIX CITUPTOB.

[TpocTteie 3¢upel, HOMeHKMaTypa U wu3oMepus. OcobeHHOCTH (U3NUECKUX U
XUMHUYECKUX CBOMCTB.

MHoroatroMHble COMPTbI — STWIEHIJIMKOJb W TMUepuH. Pusnueckue U
XUMHUeCKHe CBOMCTBA: DeaklUM 3aMellleHusi, B3auMOJENCTBUE C OpPraHUYeCKUMHU U
HEOPraHWYeCKWMM KHCJIOTaMH, KaueCTBEHHAas peaklyus Ha MHOr0aTOMHbIE CIUPTHIL.
[IpencraBieHrie 0 MexaHU3Me peaklLMid HYK/IeO(UIbHOrO 3aMelleHusi. [lelicTBUe Ha
opraHu3sMm uesnoBeka. CriocoObl moJiyueHust ¥ IpUMeHeHre MHOT0aTOMHbBIX CITUPTOB.

®enon. CTpoeHe MOIEKYJIbI, B3aUMHOE BJIUSTHHE TUIPOKCOTPYMIbl ¥ O€H30/IbHOTO
sanpa. Pusnyeckue cBoricTBa ¢eHosma. OCOOEHHOCTH XWUMHUECKUX CBOWMCTB (heHoa.
KauecTBeHHble peakiud Ha (eHon. TokcuuHocTh deHoma. CriocoObl TOMyueHUsT U
ripuMeHeHue (eHosa. PeHopopmanbaeryiHas CMoJia.

KapbOoHu/IbHbIE COeAVHEHUs — albJeTUbl U KeTOHBL. JJIeKTPOHHOE CTPOEeHHe
KapOOHUBHOW Tpynmbl. ['OMo/ioTHYeCKHe Ppsbl albJeTUJOB U KeTOHOB, 0biijas
dbopmysia, u3omepusi U HoOMeHK/Iatypa. Pr3nueckrue CBOMCTBA albJeruJoB U KETOHOB.
XHWMHUUeCKre CBOMCTBA a/ib/IeTH/0B U KETOHOB: peakiuu TpucoefuHeHus. OKHC/ieHUe
anbJIeTU/IOB, KaueCTBeHHble peakMM Ha aiabAerufbl. CriocoObl MOMy4YeHUS W
MpUMeHeHMe abJeruioB U KeTOHOB.

O/IHOOCHOBHbBIE TipefiesibHble KapOOHOBbIe KHC/IOThL. (OCOOEHHOCTH CTPOEHMs
MOJIeKYyJl KapOOHOBBIX KHCIOT. M3oMmepus v HOMeHKIaTtypa. Pu3myeckue CBOHCTBa
OJTHOOCHOBHBIX TIpeJie/IbHbIX KapOOHOBBIX KHUCJIOT. BoopofHble CBSI3U MEXIy
MoJieKy/laMid KapOOHOBBIX KHCJ/IOT. XWMHUYeCKHe CBOMCTBA: KHMC/IOTHbIE CBOMCTBA,
peakuuss STepudUKalMM, peakud C y4yacTUeM YIJIeBOJOPOJHOrO  pajAuKaia.
OcobeHHOCTH CBOWCTB MypaBbUHON KHMC/IOTHI. [IOHATHE O TPOU3BOAHBIX KapOOHOBBIX
KUCJIOT — CJIO’KHBIX 3¢upax. MHoroobpasue KapboHOBLIX KMC/IOT. OcOOeHHOCTH CBOMCTB
HeTipe/le/lbHbIX YW apOMaTH4eCKMX KapOOHOBBIX KHC/IOT, [AWKAPOOHOBBIX KHCJIOT,
TUIPOKCUKAapOOHOBLIX ~ KUCAOT. [lpeAcTaBUTeNM BLICIIMX KApOOHOBBIX  KHUCJIOT:



CTeapyHOBasi, TTA/IbMUTHHOBASI, OJIEMHOBAsI, JIUHO/1e8dsl, AUHO/AeHO8Adst KUCIO0ThI. CriocoObl
TI0/TyueHus U IprMeHeHre KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upbl. ['oMosornueckuii psg, obiujas ¢opmysia, U30Mepusi U
HOMeEHK/aTypa. @Pu3nueckrde ¥ XUMUUYECKUe CBOUCTBA: TUAPO/IU3 B KUCIOU U I1eJI0YHON
cpefie.

Kupel. CtpoeHue, (usnMyeckie W XUMHUYECKHE CBOWCTBA >KUPOB: THADPOIU3 B
KUC/IOW W 1jesiouHoi cpefie. OCOOEHHOCTH CBOWCTB JKMPOB, COJieprKalliuX OCTaTKU
Heripe/ie/IbHbIX )KUPHBIX KUC/IOT. JKUpBI B IPUPO/IE.

MBbl1a KaK COMH BBICIIMX KapOOHOBBIX KHC/IOT, X MOIOILIlee flefiCTBHe.

OO1jasi xapakTepuCTHKa yryieBofioB. Knaccudukaiusi yrieBogoB (MOHO-, Au- U
rnonvcaxapuzibl). MoHocaxapujbl:  TJIIOKO3a, (PpyKTo3a, ranakTosa, pubo3a,
ne3okcuprbos3a. Pu3nueckde CBOWCTBA W HaxoxkaeHWe B Tipupoge. PdoTocuHTes.
XvMHUecKre CBOMCTBA TJIFOKO3bl: PeaklMd C ydacTheM CIUPTOBBIX U aJibJleTuJAHOU
TpyMI, COIMPTOBOE U MOJIOYHOKHUC/I0e bposkeHue. [IpMeHeHue T/IFOKO3bI, eé 3HaueHue B
JKU3HeJesATeJIbHOCTU OpraHusma. Jlucaxapujbl: caxapo3a, MajabTO3a U JIAKTO3a.
BoccraHaBnvBarolye U HeBOCCTaHaB/IMBaKOIMe Aucaxapyuibl. ['Maposn3 aucaxapuzoB.
HaxoxxgeHue B rmipupoje 4 TipumeHeHue. [lonuvcaxapufibl: Kpaxmas, TJUKOTeH U
Le/uttoio3a. CTpoeHre MakpOMOJIeKYJT Kpaxmasia, IIMKOreHa Y 1e/Uit0i03bl. dusnueckre
CBOMCTBa Kpaxmaja U LIe/I/It0/I03bl. XHMMUUeCKHe CBOMCTBa Kpaxmasa: TUJIpOJIu3,
KauyeCTBEeHHAsl peaklusg C MOAOM. XHWMHYEeCKhe CBOWCTBA L|eJUTHOI03bl: THJIPOJIU3,
nosiyueHre 3¢GUpPOB 1e/uTt0/i03bl. [ToHSTHE 00 WMCKYyCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHbIN IIEIK).

OKclieprMeHTa/lbHble  MeTO/[bl  M3yUeHWs BeleCTB W WX IIpeBpallleHUi:
PacTBOPMMOCTb Pa3/IMUHbIX CIIUPTOB B BOjle, B3aMMOJENMCTBUE S5TaHOJ/IAa C HaTPUEM,
OKHC/IeHWe STWIOBOIO COMpPTAa B asbJery], Ha pacKaJéHHONW Me[HOM TIPOBOJIOKE,
OKHC/IeHWe STWIOBOTO CIHMpTa [AUXpPOMAaTOM Kanusi (BO3MOXXHO —HCIIO/Ib30BaHUE
BU/IeOMaTepUa/iOB), KaueCTBeHHble peaklMd Ha aibAeruabl (C  TUAPOKCHUOM
muammuHcepebpa(l) u ruapokcuzom Megu(1l)), peakiusi rivilepuHa C THAPOKCHIOM
Meau(Il), xuMuyeckue CBOWCTBA pacTBOpa YKCYCHOM KMC/IOThI, B3auMO/elCTBUE
pacTBopa TJitOKO3bl C TuzapokcugoMm Menu(Il), B3aumofelicTBHe Kpaxmana C HMOJOM,
pellieHre SKCIepUMeHTaNbHbIX 3a/au 1o TemMaM «CripThl U deHomb», «KapboHOBBIE
KUCA0ThI. C/I0KHBIE 3(UDPbI».

A3oTcojep:kaljue opraHnuecKue coeANHeHus.

AMUHBI — OpraHuyeckve T[pPOU3BOJHbIe ammuaka. Kiaccudukauys amMUHOB:
amudaTUyeckie M apoMaTHUecKue; TepBHYHble, BTOPUYHbIe W TpeTUuHble. CTpoeHHe
MoJieKys, obOijasi Gopmyna, u3oMepusi, HOMEHK/IaTypa W (u3nuecKue CBOMCTBA.
XvMHuecKoe CBOWCTBa anvdaTUUeCKUX aMUHOB: OCHOBHbIe CBOWMCTBA, ajKW/IMPOBAaHUE,
B3aMMO/|eMCTBHE TIePBUYHBIX AMUHOB C a30TUCTOU KUCJI0TOU. COMH a/IKUIIaMMOHHUS.



AHWMH — TIpeCTaBUTe/lb aMWHOB apomaTuueckoro psiia. CTpoeHuWe aHUWIMHA.
B3anMHoe BivsiHHMEe TPYII aTOMOB B MoJieKyjae aHWinHa. OCOOeHHOCTU XUMUYEeCKUX
CBOMCTB aHW/IMHA. KauecTBeHHble peakuM Ha aHWIMH. CrocoObl TO/NyuyeHusi U
nipuMeHeHUe anvdaTUuecKux aMruHOB. [loyyeHre aHWIMHA U3 HUTPOOeH30/1a.

AMuHOKUC/IOTEL. HoMeHknatypa u u3omepusi. OTAesbHble TpeACTaBUTENN O-
aMUHOKHWCJIOT: T/JIMLUH, ajaHvH. Pu3nueckue CBOWCTBA aMUHOKHUCIOT. XUMHUYECKHe
CBOMCTBA aMMWHOKMUJIOT KaK aM(OTepHbIX OpraHA4YecKuX COeJUHEHWM, peakLus
TIOJIMKOH/IeHCalliy, o0pa3oBaHMe TIeNMTUJHOW CBs3U. buosiornyeckoe 3HaueHue
aMUHOKHUC/I0T. CUHTE3 Y TU/IPOJI3 MeNTU/0B.

Besku Kak npupo/iHble TioiiMepsl. [lepBruyHasi, BTOpUYHasi U TpeTUYHAsi CTPYKTypa
OenkoB. XuMuUeckue CBOWCTBa OenKOB: TUPOJM3, JeHaTypalys, KaueCTBeHHbIe
peakiuu Ha OesiKH.

OKcriepyMeHTa/lbHble  MeTO/Ibl  M3yueHUsl BelleCTB UM WX [peBpalljeHui:
pacTBopeHUe 0elKOB B BO/jle, ieHaTypalusi Oe/IKOB MpPU HarpeBaHWH, L[BeTHbIe peaKki[uu
Ha OesiKW, pellleHHWe SKCIepUMEeHTalbHbIX 3a/lad 10 TemMaM «A30TCo/eprKalue
OpraHuyYecKye coelMHeHUs» U «Pacro3HaBaHWe OpraHuueCcKUuX CoOeIMHeHUN».

BbicOKOMOJ/IeKY/IsIpHbIE COe/JUHEeHMS.

OCHOBHbIe TIOHSITUSI XWMWUU BBICOKOMOJIEKY/ISIDHBIX COeQUHEHUIN: MOHOMep,
1oJiiMep, CTPYKTYPHOe 3BeHO, CTereHb MojiMMepu3aliuu, CpeJHssi MOJIeKy/sipHasi Macca.
OCHOBHbIE METO/bl CHHTE3a BbICOKOMOJIEKYJISIPHBIX COEJWHEHUN — MOoauMepr3alvs U
TMOJIMKOH/IeHCaLIUS.

[TonumepHble  maTepuanbl.  [lnactMacchl  (MOAMSTWIEH, — TOJUIPOMUJIEH,
TIOJIMBUHUIXJIOPU, MOJIUCTUPOI, M0J/IMMeTH/IMeTaKpu/Iar, M0/IMKapboHaTHhl,
nosimaTUIeHTepedTanaT). Y TUIM3aus U repepaboTKa TiacThKa.

Onactomepbl: HaTypa/lbHbIM KayuyK, CHHTeTUUeCKWe Kayuyku (OyTaJueHOBbIH,
XJIOPOIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BosiokHa: HaTtypasbHble (XJIOTMOK, IIepCThb, IIENK), MCKYyCCTBeHHble (BHCKO3a,
alieTaTHOe BOJIOKHO), CUHTeTHYeCKUe (KarpoH U JIaBCaH).

[TosiiMeps! CrielasbHOTO Ha3HaueHusi (TeduiOH, KeBjap, 3J/1eKTPOIPOBO/sIIME
1oJ/iiMepbl, OriopassaraeMblie TIOJTMMEpHI).

OKCrepyUMeHTa/lbHble  MEeTOJbl M3y4YeHWs] BelleCTB W MX IpeBpalleHUi:
03HaKoM/IeHHe C oOpa3ljaMu TIPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, I1JIaCTMAcC,
KayuyKOB, pellleHHe SKCIiepuMeHTabHbIX 3a7au 1o Teme «Pacro3HaBaHue miacTMacc u
BOJIOKOH».

PacuéTtHble 3a7auu.

HaxoxxzieHre MoJjieKy/isspHOW (hOpMyJibl OPraHUYecKoro COeIMHeHUs TI0 MaCCOBBIM
JIOJISIM  3JIEeMEHTOB, BXOJSIIMX B €ro COCTaB, HaxoK[eHue MOJeKy/JSIpHON (opMyJibl
OpPraHUYecKOro Coe/iiHeHus1 Mo Macce (00bEMY) MPOAYKTOB CrOpaHusi, M0 KOJIUUeCTBY
BelljectBa (Macce, 00BEMY) TIPOAYKTOB peakKlMM W/WIA HWCXOJHBIX BeIllleCTB,



YCTaHOBJIEHWE CTPYKTYpHOM (OpPMy/ibl OpPraHMYecKOro BeleCTBa Ha OCHOBE €ro
XUMHUECKUX CBOMCTB WJIM CIIOCOOOB IOJTyueHusi, OIpe/ie/ieHre IO/ BbIXOZa MPOyKTa
PEaKI[UH OT TeOPETUUYECKH BO3MOKHOTO.

MesKripeiMeTHbIe CBSI3H.

Peanu3arysi MeXXIIPeJIMEeTHBIX CBS3€H MpU HM3yYeHWH OpraHuYecKod XuMuu B 10
K/IacCe OCYIIeCTB/ISIETCS Uepe3 MCIO/b30BaHHE KakK OOIMX eCTeCTBeHHO-HayUHBIX
TIOHSTUM, TaK W TTOHATHH, TIPUHSTHIX B OT/EbHBIX IMPEAMeTax eCTeCTBEHHO-HAayUHOTO
LIMK/Ia.

OOmme ecTeCcTBeHHO-HAayUHble TIOHATHSA: SIBJIEHHWe, Hay4HbIA (akT, THIOTe3a,
TEOpHsl, 3aKOH, aHaJW3, CHHTe3, Kjaccudukanus, HabIroZeHre, W3MepeHue,
9KCIIEePUMEHT, MO/Ie/Ib, MO/Ie/TAPOBAHHE.

du3muKa: MaTepusi, aTOM, 3/IeKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJ/la, SHePreTHUeCKUM
YPOBEHb, BEIIIeCTBO, Tel0, O00bEM, arperaTHoe COCTOSIHME BeIleCTBa, (HU3UUYeCKHe
BeJTMUMHBI, €JUHULIBI U3MEPeHHUsI, CKOPOCTh, SHEPTrHsi, Macca.

buonorusi:  KneTka, OpraHd3M, 9JKOCHUCTeMa, Ouocdepa, wmeTabomm3m,
HaC/Ie/[CTBEHHOCTb, aBTOTPOMHBIM U TreTepoTPOdHBLIM THUM IWUTaHWS, OpOXKeHue,
dboToCHHTe3, IbIXaHHe, Oe/KH, YIIeBO/bl, )KUPbI, HYK/IeMHOBbIE KUCIOTHI, )epMEHTHI.

I"eorpacdusi: ToJie3HbIe KCKOTIaeMbIe, TOTIJTUBO.

TeXHOMOTHs: TIMIIEBbIE TIPOAYKThI, OCHOBBI PAIlMOHAJBLHOTO ITATAHUS, MOFOIIHE
Cpe/iCTBa, MaTepPHa/Ibl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOIOKOH.

11 K/TACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTrnyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sfep. XUMHYeCKud >sjeMeHT. M3otomnbl. CTpoeHue
3/IEKTPOHHBIX 000JI0UeK aTOMOB, KBAHTOBble UKC/Ia. OHEpPreTUUecKue YPOBHU W
nolypoBHU. ATOMHbIe opbutanu. Kiaccudukaiiys XuMruueCKUx 371eMeHToB (s-, p-, d-, f-
j/ieMeHThl). PacripeziesieHre 3/1eKTPOHOB TI0 aTOMHBIM OpOUTansiM. OeKTPOHHbIe
KOH(Urypaluy aTroOMOB 3/IEeMEHTOB TM€PBOrO—UYeTBEPTOrO MEPHUOJOB B OCHOBHOM U
BO30YXK/IEHHOM COCTOSIHUY, 3/IeKTPOHHBIE KOH(Uryparuu VIOHOB.
OJIEKTPOOTPULATE/IbHOCT.

[Teprognueckuii 3aKOH U [leproandeckasi cucteMa XMMHUYeCKux 3yiemeHToB [I.1.
MenpeneeBa. CB3b MepruoAMUeCKOro 3aKoHa U [leprogueckor CUCTEMbI XUMHAUYECKUX
571IEMEHTOB C COBPEMEHHOUW Teopuel CTPOeHUs] aTOMOB. 3aKOHOMEDHOCTH H3MeHeHUs
CBOMCTB XMMHUECKUX 3/IEMEHTOB U 00pa3yeMbIX UMH IMPOCTBIX U CJIO’KHBIX BEIeCTB TI0
rpyIiram U nepyvojam. 3HaueHue repuoauyeckoro 3akona .M. Menzeneesa.

XyuMHUYeckass CBsI3b. BWAbl XUMHUUYECKOW CBSI3U: KOBaJleHTHasl, HWOHHas,
MeTajuinyeckas.. MexaHU3Mbl 00pa30BaHUsl KOBa/JIeHTHOM CBs3U: 0OMeHHbIN U I0HOPHO-
aKLeNTOPHBIA. DHEPrUs M AyIMHa CBA3U. [1015IpHOCTD, HATIPpaB/JI€HHOCTb U HACKILLIAEMOCTh



KOBajleHTHOM cBsi3u. KpartHele cBs3u. BopoposHasi cBsisb. MeXMOJIEKYJ/ISIpHbIE
B3aMMO/IeMCTBUSI.

BajieHTHOCTh U Ba/IeHTHbIE BO3MOXXHOCTU aTOMOB. CB$13b 3/IEKTPOHHOU CTPYKTYPbI
MOJIEKY/T C WX TeOMeTpUUeCKHM CTpOeHueM (Ha TpuMepe COeJUHEHUN 3/IeMEeHTOB
BTOPOTO TePUOAA).

[IpencraByieHre O KOMIUIEKCHBIX coefuHeHUsiX. COCTaB KOMILIEKCHOTO MOHa:
KOMILJIeKCOOOpa3oBare/ib, UraH/ibl. 3HaueHHe KOMILIEKCHBIX coequHeHui. [ToHsATHE O
KOOPAWHALIMOHHOW XUMUU.

BemectBa ~ MOJIEKYJIIPHOTO M HeMOJIEKYJISIPHOTO CTPOEHUS. Turibl
KPUCTa/UTMUeCKUX PEIIETOK (CTPYKTYP) U CBOKMCTBA BEILECTB.

[lonsaTne o pgucnepcHbiXx cucreMax. VcTuHHBIe pacTBOpbl. IlpeacraBieHue o
KOJUTOMIHBIX pacTtBopaX. CIiocoObl BBIpa)KeHUsI KOHI[EHTpAI[MHd PAacTBOPOB: MacCOBast
JIOJIs1 BeLeCTBa B pacTBOpe, MOJIsSIpHasi KOHLleHTpalus. HachlleHHbIle ¥ HeHaChIeHHbIe
pPacTBOPkI, paCTBOPUMOCTb. KpucTanioruparTsl.

Knaccudukalius U HOMeHK/IAaTypa HeOpPraHWYeCKWX BelllecTB. TpuBHasibHbIe
Ha3BaHUS OT/Ie/IbHBIX MPeICTaBUTe/Ied HeOPraHMYeCKUX BeIlecTB.

Krnaccudukalysi XuMUyecKrx peakijiii B HeOpraHuueCcKor U OpraHiueckoi XUMUH.
3aKOH COXpaHeHMs] MacCChl BeLeCTB; 3aKOH COXPAHEHHWs U TpeBpallleHUsi SHEPruu Ipu
XUMUUeCKUX peaklusx. TerioBbie 3heKTbl XUMUUECKUX peaklui. TepMoxuMHuueckKue
ypaBHEHUS.

CKOpOCTh XWMMWUECKOW peakiuM, e€ 3aBUCUMOCTb OT pa3iuyHbIX (HaKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakiuu. Karanus u Katanan3aTopsl.

OO6patuMble ¥ HeoOpaTHMble peaki[uM. XUMHUECKOe paBHOBecue. KoHCTaHTa
XMMHUECKOTO PpaBHOBecHsi. aKTOpbl, BAUSIOLIME Ha MOJOXKEHWe XUMHUUeCKOro
paBHOBECHS: TeMreparypa, AaB/AeHHe W KOHLIEHTpAalLMy BelleCTB, Y4YaCTBYHOLIUX B
peakuuu. [Ipunnun Jle IlaTesibe.

OnekTposauTHyeckass guccoruarusi. CuibHble W c1abble 3/1eKTponuThl. CTerneHb
pucconmanuu. Cpefa BOJHBIX pacTBOPOB: KHWC/IOTHAas, HeWTpasbHas, Ile/I0uHas.
Bopopoganeiii moka3satenb (pH) pactBopa. ['maposu3 coseit. Peakiiuu noHHOTO 0OMeHa.

OKUCIUTENTBHO-BOCCTAHOBUTE/IbHBIE peaku. CTerneHb OKUC/IeHUs. OKUCIUTEeNTb U
BOCCTaHOBUTe/b. [Ipoliecchl OKUCIeHUsI U BOCCTAHOB/IeHUs. BaykHeuIlIMe OKUCIUTe 1
BOCCTaHOBUTEeMU. MeTo, 3/1eKTpoHHOro OanaHca. 37eKTPOJM3 pacTBOPOB U PacrljiaBOB
BelLleCTB.

OKCIlepUMeHTa/IbHble MeTO/bl U3yUYeHUs BeIeCTB U UX TIpeBpalleHHl: Pa3/oKeHne
MepoKCcHUa BOJOpPOJa B TMPUCYTCTBMM KaTaJu3aTopa, MOJeNu KPUCTa/IMYeCKUX
PelIETOK, MpOBe/leHre peakluii MOHHOrO OOMeHa, orpejie/ieHHe Cpe/ibl pPacTBOPOB C
MOMOILIbI0 UH/IUKAaTOPOB, U3yueHWe BJIMSHUS pa3/MyHbIX (PaKTOPOB Ha CKOPOCTb
XMMHUECKOU Peaklvy U MOJIOKEeHNe XMMHAYeCKOr0 PaBHOBECHS.

Heoprannueckas xumms.



[Tono>xeHne HemeTas/ioB B [lepuoanueckon cucteMe XUMHUYECKUX 3y1eMeHTOB /..
MeHzieneeBa 1 0COOEHHOCTH CTPOEHUsS] UX aTOMOB. Pur3nuecKre CBOMCTBA HEMeTAJl/IOB.
AnnoTpornvs HemMeTa/yIoB (Ha MpUMepe KHUCJI0po/ia, cepkl, pocdopa u yriaepoja).

Bogopoa. IlonyueHue, ¢usnueckue W XUMHUUYeCKWe CBOMCTBA: peakluu C
MeTa/ylaMid M HeMeTa/UlaMM, BOCCTAaHOBUTe/IbHble CBOWCTBa. ['Wiapuzbl. TomvBHBIE
3/1eMEHTBI.

[anorensl. HaxokgeHue B TIpUpojie, CIOCOOBI TO/MyueHusi, (Qusnuueckue u
XUMUUecKrde cBoiicTBa. ['ajoreHoBofioposbl. BakHelne KUC/IOpOACOAep Kallyie
coequHeHUs TasjioreHoB. JlabopaTopHbie U TPOMBIILIEHHBIE CIIOCOOBI TOTyUYeHUs
rajsioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.

Kucnopozs, o030H. JlabopaTopHble | TIPOMBIIIJIEHHbIE CIOCOOBI  TOMyUYeHUs
Kuciopoga. Pusnueckue U XUMUUeCKUe CBOMCTBA W MpPHUMeHeHUWe KUC/IOpo/ia U 030Ha.
OKCUZBI U TIEPOKCUTIBI.

Cepa. HaxosxaeHue B TIpUpo/ie, CrIocOObI TIo/iyueHusi, (pru3nueckie U XUMHUUeCKUe
cBorictBa. CepoBogiopofi, cyabduabl. Okcug cepbi(I1V), okcun cepwi(VI). CepHuctas u
cepHast KUCJIOThI ¥ X co/id. OCOOEHHOCTH CBOMCTB CEpHOM KHUC/IOTHI. [IpriMeHeHHe Cephl
1 eé coeIMHeHU.

A3oT. HaxoxeHue B TpUpPOJe, CIIOCO0bI MoydyeHus, pusndeckrue U XUMHUUYeCKre
cBoiicTBa. AMMUAK, HUTpU/Ibl. OKCH/BI a30Ta. A30THUCTast U a30THAsi KUC/IOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHC/IOTHI. [IprMeHeHHe a30Ta M ero COeJUHEeHHH.
A3oTHBIe y106peHwus.

®ochop. HaxoxmeHne B mMpupoje, CIMOCOOLI TMOAyueHus, GU3NYeCKHe U
xumMuueckue cBorctBa. @ochuab u pochuH. Okcuapl dhocdopa, pochopHasi KUC/IOTa U
eé cosu. [Ipumenenue docdopa u ero coeguHennii. PocdopHbie y100peHus.

Yrnepoj, HaxoXAeHWe B mpupoje. AJUIOTporiHble Mogudukaiuu. dusnyeckre u
XUMHUUeCKWe CBOMCTBA TIPOCTBIX BeIecTB, 00pa30BaHHBIX yriaepogoM. Okcup
yriepoaa(Il), okcupg yriepopa(IV), yrosibHasi KUC/IOTa U €€ COMU. AKTUBHMPOBAHHBIN
yrosb, azacopbOiusi. PynnepeHsl, rpadeH, yriepoJgHble HaHOTPYOKW. IIprMeHeHHe
TIPOCTHIX BeIeCcTB, 00pa30BaHHBIX YI/IEPOJOM, U er0 COeMHEeHUM.

Kpemnuii. HaxokzeHue B TpuUpOZe, CrocoObl To/ydeHusi, ¢Gu3nuecKkie U
xumMuueckue cBouctBa. Okcug kpemHusi(IV), KpemHuMeBass KWC/IOTQ, CHU/IMKAThI.
[TpumeHeHHe KpeMHUs U ero coefiuHeHui. CTeKJ/10, ero rojayueHye, BU/bl CTEK/Ia.

[Tonoxkenue wmeta/wioB B [lepuoanueckold cHUCTeMe XUMHUYECKHUX 3JIEeMEHTOB.
Ocob6eHHOCTH CTPOeHHs 3/IeKTPOHHBIX 0060/10ueK aToMoB MeTasiioB. O61iue dhusndyeckre
CBoicTBa MeTasuioB. [IpumMeHeHre MeTaioB B ObITY U TexHUKe. CIi/laBbl MeTaJIIoB.

ONeKTPOXUMUUECKUN PpsiJl HamnpspkeHUM MeTta/uioB. OOIue criocobbl MmomydeHUs
MeTasyIOB: TUAPOMeTa/Iyprusi, MUPOMeTas/ulyprus, 3jeKTpoMeTta/utyprus. [loHsitue o
Koppo3uu MeTasiioB. CriocoObl 3al[UThl OT KOPPO3UHU.



OOijasi  xapakTepucThka MeTa/uioB [A-rpymmel  [leproanueckoit  CHUCTEMbI
XUMWYECKHX 371eMeHTOB. HaTpui u Kanuii: mosiyyeHue, (u3nuecKue U XUMUYecKre
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELeCTB U UX COeMHEHUM.

O6miass  xapakrepucthka Meta/wioB IIA-rpymnmel  Ilepuoguueckoil  CUCTEMbI
XUMUYECKUX 371eMeHTOB. MarHuii U Kajiblyi: TojiydeHue, (u3udeckue U XuMudecKue
CBOMCTBA, TIPUMEHeHHe TIPOCThIX BeleCTB U MX coeAuHeHWW. JKECTKOCTb BOZABI U
CrocoObl eé ycTpaHeHwusl.

AMIOMUHUM: TIO/lyYeHUe, (U3NUeCKMe M XUMHYeCKue CBOKMCTBA, IpUMEHeHHe
MPOCTOTO BelllecTBa U ero coefuHeHUd. AMdOoTepHble CBOWMCTBA OKCUA U THUAPOKCUA
ATFOMUHUSA, TUAPOKCOKOMILIEKChI aJTFOMUHUS.

OOilass ~ xapakTepuCTHKa  MeTa//ioB  Tob6ouHbix — moarpyrm  (B-rpyrm)
[Teprorueckor CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB.

du3nueckie U XUMHUYECKHe CBOWCTBA XpoMa U ero coegvHeHW. OKCUIBI U
rugpokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTbl M [AUXpOMAaThI, UX
OKMC/UTeJIbHbIe CBOMCTBA. [To/lyueHre U MpUMeHeHre XpoMa.

dusrueckre U XMMHUYECKWe CBOMCTBA MapraHija M ero coejvHeHWd. BaxuHeumme
coepuHenrs mapradua(ll), mapranua(IV), mapranga(VI) u maprana(VII). Ilepmanranar
KaJIusl, ero OKUC/IUTe/IbHble CBOUCTBA.

dusrueckie W XUMHUYECKHE CBOMCTBA ’Keje3a U ero coeguHeHud. OKCHU[BI,
rugpokcuanl U conu xesnesa(ll) u xenesza(Ill). [TonyueHvie ¥ IpUMeHeHUE >Kejie3a U ero
CIJIaBOB.

du3nueckre ¥ XUMHYECKHe CBOMCTBA MeIu U eé coeguHeHuu. [losmyyeHue u
TIpUMEHEeHVe MeJii U eé CoeZIUHEHUM.

[IvHK: mosyyeHue, (py3NUeCKre ¥ XMMHAYeCKHe CBOUCTBA. AM(OTepHbIe CBOMCTBA
OKCHJla ¥ TUAPOKCUZA LIMHKA, TMAPOKCOKOMILUIEKChl LIMHKA. [IprMeHeHue [IUHKAa U ero
CoeIMHEeHUH.

OKCIlep¥MeHTa/IbHble MEeTO/bl U3yUeHHs BEIeCTB M UX MpeBpallieHui: U3ydyeHHue
o0pa3lioB HemeTas/yioB, ropeHwe cepbl, ¢ocdopa, kenmesa, MarHus B KUCIOPOJE,
v3yueHue KoJleKuud «MeTa/uibl M CIUIaBbl», B3aUMOJEWCTBHE IeJIOYHBIX U
111eJI0YHO3eMe/TbHBIX METa/IJIOB C BOAOW (BO3MOXXHO MCII0/Ib30BaHWe BUEOMAaTepHasoB),
B3aUMO/IEICTBUE LIMHKA M ’Keje3a C pacTBOpaMU KHWC/IOT U IIe/ioueid, KaueCTBeHHbIe
peakuyMd Ha HeOpraHWueCKWe aHWOHbI, KaTWOH BOJAOPOJA U KaTWUOHBI MeTaslioB,
B3aMMO/IeCTBUE TUIPOKCHU/IOB alFOMUHUS M LIMHKA C PacTBOPAMM KHUCJ/OT U IIeJIoueH,
peleHye SKCIepruMeHTalbHbIX 3aau 1o TeMaM «['anoreHsl», «Cepa v eé coeJUHEHUS»,
«A30T U dochop ¥ UX coequHeHHUsT», «MeTa/ibl TJIaBHBIX TIOATPYIIT», «MeTasibl
MOOOYHBIX MOATPYTIID».

XuMMA U XKHU3Hb.

Posib xvMuu B obecrieueHUWM YCTOWUYMBOTO pa3BUTHS uesoBeuecTBa. [ToHSATHE O
HayYHbIX METOJax IO3HaHUSI W MeTOJOJIOTUM HAay4yHOro wuccienoBaHvs. HayuHbie



TIPUHLIATIBI  OpTaHM3al[ii  XUMUUeCKOTO TIPOM3BO/ICTBA. [IpOMbIiisieHHbIe CIIOCOOBI
MOJIyyeHUs1 Ba)KHEWIIMX BellecTB (Ha TMpuUMepe MpPOM3BOJCTBA aMMMakKa, CEpHOU
KUCJIOTbI, MeTaHosa). [IpoMbliiisieHHble CroCOObI TO/yueHusi MeTalJIoB M CIIaBOB.
XYMHUUeCcKoe 3arpsi3HeHre OKDY’Karolled cpefibl U ero mnocjaefctBus. Ponb Xxumuu B
obecrieueHN YHEpreTUUECKOM 6e30macHOCTH.

XUMUS U 3[0pOBbe uesioBeka. JlekapcTBeHHbIe cpefcTBa. [IpaBusia uCro/ib30BaHUsA
JIeKapCTBEHHbIX MpenaparoB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.

XUMUSI TIMIIA: OCHOBHBbIE KOMITOHEHTBI, MHWIl[eBble [100aBKU. Po/ib XUMHM B
obecrieueHny TIMIIEBOY 6e30T1aCHOCTH.

Kocmetuueckve u mapdroMepHble cpeicTtBa. beiToBasi xumus. IlpaBusia
6e30MacHOr0 UCII0b30BaHusI MperapaToB ObLITOBOM XMMHUH B TTIOBCEIHEBHOM >KU3HHU.

XUMUS B CTPOUTE/TLCTBE: BaXKHEUIITHE CTPOUTE/TbHBbIe MaTeprarbl (LieMeHT, 6eTOH).

XuMus B CeJIbCKOM X03s1iicTBe. OpraHndeckre U MUHepasbHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKL[MOHHBbIE MaTepuasbl, KpacKH, CTeK/J0, KepaMHUKa.
Marepuainel /1 3/1eKTpOHUKU. HaHoTexHOmoruu.

PacuéTHbie 3agaum.

PacuéTbl: Macchl Bell[eCTBa WM 00BbEMA ra3oB 110 H3BECTHOMY KOJMYECTBY
BeIl[eCTBa, Macce WM O0BEMY OAHOTO M3 Y4YaCTBYIOIIMX B Peaki[Mu BeIecTB, MacChI
(o6béMa, KoMMuecTBa BelljeCTBa) MPOAYKTOB peakliy, eCd OJHO U3 BelecTB HUMeeT
npuMecH, mMacchl (00BEMa, KONMMYecTBa BellleCTBa) TMPOJAYKTa peaklWH, eC/u OJHO U3
BeIeCTB [IaHO B BH/le paCcTBOpa C OIpejleJiIEHHOM MaCCOBOM [0Jiekd pacCTBOPEHHOIO
BellleCTBa, MaCCOBOW [JOJIM U MOJIIPHOM KOHLIEHTpAaLlMM BeLleCcTBa B PAacTBOpe, O/
BbIXO0/Ia IPOJYKTa PeaKijuy OT TeOpeTUUeCKH BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanu3aiiisi MeXKIIpeAMETHBIX CBSI3eM INMPU W3YUEHHH OOIe M HeopraHuuyecKoi
xuMuM B 11 KJjacce OCyILeCTB/sIeTCSl uepe3 MCMO/b30BaHUe KakK OOIIUX eCcTeCcTBeHHO-
Hay4HbIX TIOHSATUM, TaK U TOHSATUM, MPUHSATHIX B OT/E/bHBIX MpeAMeTax eCTeCTBeHHO-
Hay4HOr'0O LIMKJIA.

OO61e ecTeCTBeHHO-HAayUHble TIOHSTUS: sIBJIeHWe, HayuHbIM (akT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/lW3, CHUHTe3, KaaccuduKalus, [epuoJuUHOCTh, HabsoeHue,
V3MepeHue, SKCIIepUMEeHT, MO/Ie/ib, MO/Ie/IMPOBaHUe.

du3nKa: MaTepusi, MUKDOMUP, MaKPOMHUP, aTOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, HOH,
W30TOIbl, PaJMOAKTUBHOCTb, MOJIEKYy/a, SHEepreTUYeCKud ypOBEHb, BeILeCTBO, TeJo,
00BEM, arperaTHOe COCTOsSIHWE Bell[eCTBa, HAeaqbHbIA ra3, (u3nueckKue BeJUUYUHBI,
eIUHULIbI U3MepeHUs], CKOPOCTh, IHEPTHUsI, Macca.

Buosiorusi: KjieTKa, OpraHu3M, 3KOocucTeMa, Ouocdepa, merabomms3m, Makpo- U
MHUKPO3/IeMeHThbl, OeslkKu, JKUDbI, YIJIeBOZbI, HYK/IE€WHOBbIe KHCIOThI, (HepMeHTHI,
TOPMOHBI, KDYTOBOPOT BELLeCTB U MOTOK SHEPTUU B SKOCHUCTEMAX.



leorpadusi: MuHepasbl, TOpPHble TOPO/bI, TOJie3Hble HCKOIaeMble, TOIIMBO,
pecypchl.

TexHonorus: XuMHYeCKasi TPOMBIIIJIEHHOCTb, MeTa/Uyprusi, CTPOUTE/bHbIE
Marepuasbl, CeJIbCKOXO3IUCTBEHHOE [IPOM3BOJACTBO, MMIEBas MNPOMBIILIIEHHOCTD,
(apmaljeBTHUECKasi TPOMBILLIEHHOCTb, TPOU3BOJCTBO KOCMETUUeCKUX IperaparTos,
MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepUasjioB, 3JIEKTPOHHAsi [MPOMBILLLIEHHOCT,
HaHOTeXHOJIOTHH.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA YI'TYBJIEHHOM YPOBHE CPEHEI'O OBIIEI'O OBPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

B coOTBeTCTBUM C CHUCTEMHO-/IeITeJIbHOCTHBIM TIOAXOJO0M B CTPYKTYype
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs MpeaMeTa «XUMHUsS» Ha YPOBHE CpeIHero
obmiero o0pa3oBaHUsI BbIJe/IeHbl  CeyIOIe COCTaB/ISIOIINe: OCO3HaHHe
00y4JaroIMMHUCS POCCUMCKOM TPa)KJAaHCKOW WJIeHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITeJTLHOCTH U CaMOOIIpe/ie/IeH!I0; Ha/lnurie MOTUBALIUU K
00yueHHI0; TOTOBHOCTb M CIOCOOHOCTb OOyYarOIIMXCS PYKOBOJCTBOBAThCS
NMPUHATBIMU B 0OIIlecTBe TMpaBWIaMM UM HOPMaMM TIOBeJleHUs; HaJIuuue
TTPAaBOCO3HAHUS, I9KOJIOTMUECKOUM KY/IbTYPbI; CITIOCOOHOCTb CTaBUTh 11€JIM U CTPOUTD
JKA3HEHHbIE TI/IaHbI.

JINYHOCTHBIE pe3y/lbTaTbl OCBOEHUSI TMpeaMera «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T03HABATEJbHOM W TMPAKTUUECKOW [lesATeTbHOCTU
oOyuaroluxcs B rpoLiecce peanu3aluu obpa3oBarenbHOMN AesTeTbHOCTH.

JINYHOCTHBIE pe3y/lbTaTbl OCBOEHUSI TMpeaMeTra «XUMHS» OTpaXKaroT
chOpMUPOBAHHOCThL OMbITa TI03HABATENbHOM M TMPAKTUUECKOU [lesATeTbHOCTU
oOyuaroluxcs B Mpoljecce peanu3aliii obpa3oBaTesbHON AesTebHOCTH, B TOM
yuc/e B YaCTH:

1) rpax/JaHCKOr0 BOCIMTAHUA:

0CO3HaHUS 00YYAIOIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KeHUsI K 3aKOHY U MPaBOIOPSIKY;

Tpe/iCTaB/ieHUs] O COL[MAJbHBIX HOPMax W MpaBW/laX MeX/IAYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW [eSATeJIbHOCTA TIPU CO3[aHuU
yueOHBIX MPOEKTOB, pellleHWH y4ueOHBIX M TO3HaBaTeIbHBIX 3a/lau, BBIOJHEHUH
XUMUUECKUX IKCITepUMeHTOB;

CIIOCOOHOCTH TIOHWMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/MdHbIX BUJIOB YuebHOM esaTeTbHOCTH;

2) NaTPUOTUYEeCKOr0 BOCIUTAHMSA:

1[eHHOCTHOTO OTHOIIIEHUSI K HCTOPUYECKOMY M HayyHOMY Hac/aefuto
OTeueCTBeHHOW XMMUY;

yYBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/acTH TeOpUM M TIPAKTHUUECKOTO
TIPWIOXKEHUS XUMUH, OCO3HaHUS TOTO, YTO [laHHble HayKd eCTb pe3y/bTaT
JJIUTE/IbHbIX ~ HaOMoJeHul, KPOIOT/MBBIX  SKCIIEPUMEHTAbHBIX  TTOMCKOB,
TOCTOSTHHOTO TPY/ia YUEHBIX U PAKTHUKOB,;



WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHUH U TIOC/IEAYIOI[EM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[UH, CBs3aHHbIE C XUMHUUYECKHUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOWX TOBApHIIeN C
TO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOC/Ie[CTBUM
MOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMaHHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienrss TipaBui Ge3oracHoro obpaileHdss C BelljeCTBaMH B OBITYy,
TOBCeJHeBHOM >KW3HH, B TPY/IOBOU JIesITe/IbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIPaBWI WHAWBUYAJIbHOTO U  KOJUVIEKTUBHOTO
6e30macHOr0 MoBe/IeHUsI B CUTYALUsX, YTPOKAIOIIHX 3/J0POBBIO U KU3HU JIIO/Iel;

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

5) TPYAOBOro BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie/10BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTY;

YCTAHOBKM Ha AaKTUBHOE YyyacThe B pellleHUuM TMpPaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJbI);

WMHTepeca K MPakTUYeCKOMY H3yueHHIo Mpodeccuii pa3iuuHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTPeIMEeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JFOASM TPy/la ¥ pe3ysbTaTtaM TPYAOBO /esaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanHus, Oyayiiedd mpodeccuyd W peanu3al[did COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeH K XMMHU, UHTEPeCOB U
noTpe6GHOCTeM 0011IeCTBa;

6) 3K0/10rH4ecKoro BoCIIUTaHUS:

9KOJIOTUYECKH I11e/1ec000pa3HOro OTHOINEeHUs K TMPHUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS JKU3HU Ha 3eMie;

MOHUMaHWs TJ/I00anbHOTO XapakTepa SKOJOTMUecKux Mpobsem, BIUSHUS
9KOHOMMUECKUX TTPOIIeCCOB Ha COCTOSTHUE MPUPO/IHOMN M COLIMA/ILHOMN Cpe/ibl;



OCO3HaHUS HeOOXOAWMOCTH WCTIONB30BaHUS JOCTIKEHUM XUMUU /IS
pellieHKs BOIPOCOB paLlMOHaIbHOTO NPHUPO/0I0J/Ib30BaHUS;

AKTUBHOTO HETpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WMPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TM0CJIe/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U MpeIoTBpalliaTh UX;

Ha/IM4usl Pa3BUTOTrO 3KOJIOrMYECKOr0 MbILUIEHUS], SKOJOTMYeCKOU KYJ/IbTYPhI,
OrbITa JlesITe TbHOCTH 9KOJIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTe/lbHOM, KOMMYHUKAaTUBHOW U COLIAAIbLHOM
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITh HZE0JIOTHH
xemodobuu;

7) eHHOCTH HayYHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBeHHOU TTPAKTHKY;

MOHUMaHUsl CrelU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poau B
dbopMUpOBaHMY PpalMOHANBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHUH 11eJIOCTHOTO
TIpe/iCTaBeHuss 00 OKPY’KaroIlleM MHpe KaK O eJWHCTBe MPHUPOJbI U uesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBWIK3AlIUM: B €€ TyMaHUCTUUYECKOW HalpaB/leHHOCTH W BaXXHOW pOJd B
CO3/laHMY HOBOW 0a3bl MaTepua/sbHOM KY/JIbTYPhl, B peIIeHWd T100aTbHbIX
1po0ieM yCTOMUMBOTIO Pa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTUUYeCcKOM,
TTUIIEBOM M 9KO0JIOTUUeCKOW 0e30TaCHOCTH, B Pa3BUTHH Me/UIIMHBI, 00ecrieueHrH
yCJIOBUM yCHEIIHOro TPY/la U 3K0JIOTMueCcKy KOMGMOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH MeETO/IOB
T03HAHWsI, WCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/Ib30BaTh
To/TyuyaeMble 3HaHUSA JJi aHa/li3a U 00bsICHEHUS SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHHUH, yMeHus JiesiaTb 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOILIUXCSd [JaHHBIX C LeJbl0 [OJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNIbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUsI IP0o6JieM B peanbHBIX KU3HEHHbIX CUTYalUsX;

MHTepeca K M03HaHUI0, UCC/IeI0BATe/IbCKOU JesiTeNTbHOCTY;

TOTOBHOCTM U  CIIOCOOHOCTM K  HeTpepbiIBHOMY  00pa3oBaHMIO U
camMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHUU 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0C0O0eHHOCTSM Tpy/la B pa3iuMuHbIX chepax mpodeccroHaabHON
JesITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtaripejMeTHbIe pe3y/bTaThl OCBOEHHUS MPOrPaMMbI 110 XUMHM Ha YPOBHE
cpenHero o01Iero ooOpa3oBaHus BKIIOYAOT:

3HauMMble A1 (OPMHpPOBAHHMS  MHMPOBO33pEHHS  O0YyUarOIIMXCS
MeXXAUCITUTUIMHApHbIE (MeXXIIpeJMeTHbIe) oblijeHayuHble TIOHSTHS, OTpakaroIljue
1[e/IOCTHOCTb HAayuYHOM KapTHHbI MHMpa U CIelUPHUKYy MEeTO[0B I03HaHM,
WCTIO/b3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIleCTBO, YHEepTus, sIBJIeHue,
POLIeCC, CKCTeMa, HayuHblid (DaKT, TPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCC/IeloBaHKe, HAO/MI0IeHre, U3MepeHre, SKCIIePUMEHT U IPYTHe);

YHUBepCajibHble yueOHble [eicTBUs (I03HaBaTebHbIe, KOMMYHHUKAaTHBHbIE,

PeryJiiTUBHEIE), obecmieurBaroIIrie cdopmupoBaHre (byHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETEHIIUH 00YYatOL[UXCs;
CTIOCOOHOCTD oOyyJarormxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXIWCIUTITMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B ITO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJlaJieHHe YHUBepCaJbHbIMU
y4eOHbIMK  TIO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH UM  PeTy/STUBHBIMU
JIeCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBepPCa/JIbHbIe yueOHbIe /[eHCTBUS

1) 6a3oBbIe JIOrHUECKHUE AeHCTBUA:

CcamMoCTOSITelbHO  (OpPMy/MpPOBaTb W aKTyaJu3WpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JesTebHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TPYM OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS ZJis1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [ KaacCU(UKAIMM BeIecTB U
XMMMWYECKUX peaKIui;

yCTaHaB/IMBaThb [MPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEX]y H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, [0
aHaJIOTuM), BbISB/ATb 3aKOHOMEPDHOCTM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJ/IMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSTh B MpoL[ecce MO3HAHUSI UCTO0JIb3yeMble B XUMUM CUMBOJIMYECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBATh MO/Ie/TbHbIE TIPeJCTAB/IEHUS — XUMHUUeCKHUM
3HaK (CHMMBOJI) »3/7eMeHTa, XHUMMUUYecKas QopMmy/a, ypaBHeHWe XWUMHYeCKOMn



peakiuy — TIPU pellleHNuH yueOHBIX TT03HaBaTe/JbHbIX W TIPAKTHUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /i BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbBIe HCC/Ie0BaTe/IbCKHE IeHCTBUA:

BJIaZIeTh OCHOBaMH METO/I0B HAayYHOTO TO3HAHWSI BelleCTB U XUMMUUECKUX
peakLuu;

dhopMyMpoBaTh 11e/1M 1 3a/laul UCC/e/I0BaHusl, UCII0Mb30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeNIbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KauyeCcTBe WHCTPyMeHTa
TO03HaHWsI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U TIPOBe/IeHUsI
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATh 000CHOBAaHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/0BaTeIbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CMIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
TOMy/isipHasi UTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UpPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(dbopMyIMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMalMM, HeoOXoAUMON /71  BBIOMHEHUs y4eOHBIX —3ajjay
oIpezie/IeHHOrO THIIA,

nproOpeTaTh OMBIT HCTIO/B30BaHUSI HWH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHUW Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOAITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  (GoOpMy  TIpe/iCTaB/IeHUS
uHbopMalyu (cxembl, TpadUKU, AUArpaMMbl, TaOIHUIIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA fA3bIK B KadecTBe Cpe/cCTBa Ipu pabore ¢
XMMUUeCKOM UWH@OpMaluel: TMpUMeHSITb MexXIpeAMeTHble (dbusnueckue U
MaTeMaTHh4yecKye) 3HaKHu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypYy;

MCI0/1b30BaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBa HArJIsiJHOCTHU.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:



3a/]aBaTh BOMPOCHI 10 CYII[eCTBY 00CY>K/1aeMOU TeMbl B X0/le Arasiora u/uim
JMUCKYCCHH, BbICKa3bIBaTh Uled, (hOPMY/IMPOBaTh CBOU TMpei0KeHus
OTHOCUTEJIbHO BBITIOJIHEHUSI TIPE/IJIOKEHHOM 3a/1auu;

BBICTYIIaTh C TMpe3eHTaluel pe3y/bTaTOB I03HABATe/JbHOU [1eATe/IbHOCTH,
TOTyUeHHbIX CaMOCTOSITe/TbHO U/IM COBMECTHO CO CBEPCTHUKAMMU MPU BBIMOJIHEHUU
XUMHUUECKOTO 3KCTieprMeHTa, TTPAaKTHUeCKOH paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3yJaeMbIX BeIllecTB, peanu3aliui yueOHOro 1poeKkTa, U ()OpMy/IUpOBaTh BLIBO/BI
1o pe3y/ibTaTaM IPOBe/IEHHBIX UCC/Ie/IOBAaHUN MYTEM COIJIACOBaHUS TO3WLIUM B
xo/ie 00CcyKaeHus 1 06MeHa MHEHUSIMH.

PEFyJIHTI/IBHbIe YHHUBepPCA/IbHbIE y‘—lEﬁl—lbIe [[EﬁCTBI/IﬂZ

CaMOCTOSITe/TbHO TIJITAHUPOBAaTb M OCYIIECTB/ISATb CBOKO T103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpejie/isis eé 1[elM U 3aflaud, KOHTPOJMPOBaTh U T0 Mepe
He0OXOIMMOCTA KOPPEKTHPOBATh TMpe/jlaraeMblii  aJfOPUTM  JIeMCTBUM  TIPH
BBITIOJTHEHUU Y4eOHBIX M UCC/e[ioBaTebCKUX 3a/iau, BbIOMpaTh Hanbosee
3 deKTHUBHBIN Crocobd KX pelleHUs] C yUYETOM TOAy4YeHUs] HOBBIX 3HAHUK O
Bell[eCTBaX U XUMUUECKUX PeaklvsiX;

OCYLIECTB/ISITh CAMOKOHTPOJIb JIesiTe/IbHOCTY Ha OCHOBe CaMoOaHaiv3a u
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IbTATBI

[TpemMeTHBIe pe3yabTaThl OCBOEHHS MPOTPAaMMBbI 110 XUMHUM Ha yT/1y0/éHHOM
YpPOBHe Ha YpOBHe cpefHero o0Iero o0Opa3oBaHUs BK/IIOUAIOT CIielrduueckue
IJist yaeOHOTo TpeiMeTa « XUMUs» HayuyHble 3HaHUs, YMEeHHS U CIoCco0bI JeficTBUIH
10 OCBOEHHIO, UHTePTpeTal[ii 1 npeobpa30oBaHUIO 3HAHWM, BUABI [1€STETbHOCTH
10 TOTyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/MUHbIX yueOHBIX
CUTyalUsIX, a TAKXXe B peaslbHbIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C XuMuei. B
rporpaMme TI0 XWMWU TIpeJMeTHble pe3y/bTaTbl Tpe/CTaB/leHbl 0 To/aM
W3yuyeHwusl.

10 KJTIACC

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

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/€HU: O MecTe W 3HaueHWM OpraHu4yecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ pojii B 00ecrieueHWH YCTOMUHMBOTO
Pa3BUTHS Ye/l0BeUeCTBa B PellleHHUH MpobsieM 3KO0JIOTHUYeCcKOM, SHepreTUUeCKon U
nuIeBoi 6e30MacHOCTH, B Pa3BUTUUA MeAWLIMHBI, CO3ZIJaHUM HOBBIX MAaTe€pHAJIOB,
HOBBIX VCTOYHUKOB SHepruy, B obecrieueHUH paLMOHA/ILHOTO



TIPUPO/IOTIONB30BaHuUs, B (POPMHUPOBAHWM MHPOBO33peHHS U 00Iel KyJ/IbTyphI
ye/ioBeKa, a TakKKe 9KOJOruuecKM OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3/JOpPOBBIO Y TIPUPOJHOMU Cpe/ie;

B/a/leHMe  CUCTeMOM  XMMHWUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO0JIararoliye MoHATHUs — XUMUUeCKUM 3/1eMeHT, aTOM, sI/IpO U 3/7IeKTPOHHas
obomouka artoma, S-, p-, d-aToMHble OpOWTa/NM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS aToMa, TuUOpuAM3allMs aTOMHBIX OpOWTane, WOH, MoJieKy/a,
BaJIeHTHOCTb, 3/IEKTPOOTPHULATE/IbHOCTb, CTeNleHb OKMC/IeHHUS], XUMUUeCKasl CBS3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHBIN 00BEM, yI/IePOAHbBIN CKesleT, GyHKIMOHATbHAs
rpynmna, pajgukKaa, CTPYKTypHble (opMmysbl (pa3BépHyThie, COKpALLEHHBIE,
CKeJIeTHbIe), W30Mepusi CTPYKTYpHasi M TIPOCTpaHCTBeHHas (reomMeTpuuecKas,
OINTHUYecKasi), W30Mepbl, TOMOJIOTUUECKWUN Ppsifl, TOMOJIOTH, YTJI€BOJOPO/bI,
KUCJIOPOJ- U a30TCOJeprKalllie OpraHuyeckrde COelUHEeHUsi, MOHOMep, MOJMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJ/IIDHbIE COEJUHEHHs; TeOpUM, 3aKOHBI
(nepuognueckuit 3akoH [l. V. MeHpeneeBa, Teopusi CTPOEHUS] OpPraHUYECKUX
BerjectB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXpaHeHUs
W TpeBpallleHusi SHEePrUM TIpU XUMHUUYECKHUX peaklysiX), 3aKOHOMEpPHOCTH,
CUMBOJIMUECKUM $13bIK XUMHWM, MUDOBO33pDeHYeCKHe 3HaHUs, Jie)Kalljieé B OCHOBe
TTOHUMaHUsI TIPUUMHHOCTH ¥ CUCTEMHOCTU XUMUUYECKUX SIBJIEHWH; TIpe/ICTaB/IeHus
0 MexXaHM3MaX XWMHUYeCKUX peakiuii, TepMOJ[MHaMUUeCKUX U KUHEeTUUeCKUX
3aKOHOMEPHOCTSIX MX TIPOTeKaHUsi, 0 B3aMMHOM BJIUSIHUM aTOMOB U TPYMI aTOMOB
B MOJIeKyJax (MHAYKTHUBHBIM U Me30oMepHbIi 3¢ dekThl, opreHTaHThl 1 u I poja);
dakTosiornueckre CBeZileHUs O CBOMCTBAaX, COCTaBe, TOJyueHUUM U Oe3oracHOM
WCTI0/Tb30BaHUN BaKHEMIIIUX OPraHUYeCcKUX BeI[eCTB B OBITY M MPAaKTUUECKOU
JesTeIbHOCTU  Ye/ioBeKa, OOIMX  HAyYHbIX  TPUHIUINAX  XUMHUECKOTO
TIPOM3BO/ICTBA (Ha MpHUMepe MPOM3BO/ICTBA MeTaHO A, ITepepaboTKu HeTH);

c(OPMUPOBAHHOCTb YMEHWI: BBISIB/JSATh XapaKTepHble TPU3HAKU MOHATHM,
yCTaHaB/IMBaTh UX B3aUMOCB$I3b, UCIO/Ib30BaTb COOTBETCTBYIOIIUE TMOHATUS TIPU
OMUCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYeCKUX COeIMHEeHUN;

c(hopMHUPOBAHHOCTb YMEHUI:

WCITI0/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY [I/Ii COCTaB/IeHUSI MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYThIX, COKPAI[EHHBIX U CKeJIeTHbIX) (hOpMYJ/T OpraHuueCcKux
Bell[eCTB;

COCTaBJIATb YPABHEHUS XUMUUECKUX PeaklMd M pacKpbIBaThb MX CYILIHOCTB:
OKMCJ/IUTeIbHO-BOCCTAHOBUTE/IbHBIX ~ peakLid  TIOCPeACTBOM  COCTaBJIeHUS
3JIEKTPOHHOTO 0ajiaHca 3TUX peakluii, peakluii HOHHOrO oOOMeHa TyTéM
COCTaBJIEHUSI UX TIOJIHBIX U COKPAIl|EHHBIX MOHHBIX YPaBHEHUM;

W3roTaB/IMBaTh MOJe/Id MOJIEKYJl OpraHMYeCKUX BeIeCTB /i WUTKOCTPALIUU
WX XMMUUYECKOT'0 U TIPOCTPAHCTBEHHOT'O CTPOEHUS;



chOpMUPOBAHHOCTh YMEHHWM: YCTaHAB/IUBAaTh TPUHA/JIEKHOCTh W3yUeHHBIX
OpraHhuYeCKuX BeleCTB MO0 MX COCTaBy M CTPOEHUIO K OIpeJeéHHOMY
K/acCy/Tpynmne CcoeJlMHEHWM, [aBaTb MM Ha3BaHUS [0 CUCTEeMaTUueCKOu
HoMeHknaType (IUPAC) u npuBOAWTH TPUBUA/IbHBIE Ha3BaHUS /11 OTHe/IbHBIX
rpe/iCTaBUTe/Ie OPraHUYeCKUX BeLeCTB (3TU/EH, alleTU/eH, TOMYOJI, TJULEepPHH,
TU/IEHIIUKOJIb, (eHoJ, (opmanblerufi, aleTaablerufi, aleToH, MypaBbHHas
KHUCJIOTQ, YKCYCHasi KUC/I0Ta, CTeapUHOBAsi, 0JIeMHOBAsI, TTa/ITbMUTUHOBAsI KUC/IOTHI,
[JIULVH, aJlaHWH, MajabTo3a, (PPYKTO3a, aHW/IWH, AUBHUHWII, WU30MPEH, XJIOPOIPEH,
CTHUPOJ U IPyTUe);

chOpMUPOBAHHOCTb yMEHUSI OMNpeJensiTb BUJ XUMHUYECKOM CBS3UM B
OpraHhuYecKuX CoeJiuHeHUsX (KOBa/leHTHass W WOHHas CBsi3b, O- W TI-CBf3b,
BOJIOPO/HAasI CBSI3b);

chOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIOKEHUsSI TEeOpUU CTPOEHUs
opraHudeckux BeijectB A. M. ByTtnepoBa /st 00bsiCHeHHS 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHUe,
bu3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX TMpeJICTaBUTe/el pa3IUuHbIX
KJ/IaCCOB OPraHMYeCKUX BelleCTB: aJKaHOB, LIMK/I0A/IKaHOB, aJIKeHOB, alKaJWeHOB,
a/IKMHOB, AapOMaTUUeCKHX YTJIeBOJIOPO/IOB, CIMPTOB, aJb/leTH/I0OB, KETOHOB,
KapOOHOBBIX KHC/IOT, MPOCTBIX U CJIOXKHBIX 3(QHPOB, >KUPOB, HUTPOCOEJUHEHUHN U
aMWHOB, aMHHOKUCJIOT, OeKOB, yI/IeBOAOB (MOHO-, [AW- U TIOJHMCAXapuoB),
WUTKOCTPUPOBaTb  TEHETUYECKYH)  CBSI3b  MEXAY HUMU  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMUUECKHMX PpeaklMid C WCI0J/Ib30BaHUEM CTPYKTYPHBIX
hopmy;

chOpMUPOBAHHOCTh yMeHUsI TIOATBEP)KJaTh Ha KOHKDPETHBbIX IpHUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOM CIIOCOOHOCTU OpraHUYeCKUX COeJUHEeHUMN OT
KPaTHOCTU U TUMA KOBaJIEHTHOU CBSI3U (0- U T-CBSI3U1), B3aUMHOT'O BJ/IUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKY/1aX;

chOpMUPOBAHHOCTh YMEHUSs XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
coipbsi  (He(Th, TPUPOAHBIA Ta3, Yrojib), CIOCOObI ero mepepaboTKU U
TIpaKTUYeCKoe TIpUMeHeHre MPOAYKTOB repepaboTKy;

c(hOpMHPOBAaHHOCTb B/aZIeHUsI CUCTEMOM 3HAaHWKW O eCTeCTBEHHO-Hay4HbIX
MeTo/laX TI03HaHUS — HabJII0/[eHNH, W3MepPeHUH, MO/IeTMPOBAaHUN, SKCTIepUMeHTe
(peasibHOM U MBICJIEHHOM) Y YMEHUSI IPUMEHATh 3TU 3HaHWS;

c(hopMHPOBaHHOCTb yMeHHUs MPUMEHSTh OCHOBHbIE oreparuu
MBIC/TUTE/IbHOM /1eATe/IbHOCTH — aHalu3 W CHUHTe3, CpaBHeHHWe, 0000iieHue,
CUCTeMAaTU3aLvIo0, BbISIBJIEHWEe MPUYUHHO-C/IEICTBEHHBIX CBSI3eM — [/l M3YUeHUs!
CBOWCTB BeLECTB U XMMUUECKUX PeaKLui;



chOpMUPOBAHHOCTh YMEHUI: BBISIB/SATh B3aUMOCBSI3b XUMUUECKUX 3HAHUU C
TOHATUSIMA U TIPeJICTaB/Je€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [JIsi
6o/ee 0CO3HAHHOTO TIOHMMaHMWSI CYIIHOCTH MaTepuajbHOrO0 eAWHCTBAa MHPa,
WCTI0/Tb30BaTh CHUCTEMHbIE 3HAHHWS 10 OPraHUUeCKOW XWUMUU [Isi OOBSICHEHUS U
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOLIMX eCTeCTBEHHO-HayUHYI0 IPUPOAY;

chOpMUPOBAaHHOCTb ~YMEHW: TIPOBOJWTh PpPACUETBI [0 XUMHYECKUM
dbopMysiaM U ypaBHEHUSIM XUMHUUYECKUX peakl[ii C UCM0J/Ib30BaHUeM (U3UUYeCKUX
BeMUMH (Macca, 0OBEM Tra30B, KOJMYECTBO BeI[ECTBA), XapaKTePU3YHOIIUX
Bell[eCTBA C KOJIMUeCTBEHHOW CTOPOHBI: PaCyéThl M0 HAXOXK/EHHUI0 XUMHUeCKOU
dbopMy/ibl BelecTBa MO W3BECTHBIM MAaCCOBBIM [IOJISIM XUMUYECKHUX 3/1€MEHTOB,
TIPO/IyKTaM CropaHus, TIJIOTHOCTH ra3000pa3HbIX BelleCTB;

c(hOpMHUPOBaHHOCTb YMEHM: TIPOTHO3UPOBATh, aHA/IM3UPOBATh U OLIEHUBATh
C TIO3UIUH  SKOJIOTMYEeCKOH  0e30MacHOCTH  IIOCTeACTBUS  OBITOBOM U
TTPOU3BO/ICTBEHHOM  [IeAITeJTbHOCTU UeJloBeKa, CBSI3aHHOM C TiepepaboTKOM
BelLleCTB, UCI0JIb30BaTh MOJIyYeHHbIe 3HAHUS [/1s1 [IPUHSTHSI TPaMOTHBIX pelleHui
1po0JieM B CUTYalLUsX, CBSI3aHHBIX C XUMHEH;

chOpMUPOBAHHOCTh YMEHMI: CaMOCTOSTE/bHO TJIAaHUPOBaTh W TIPOBO/IUTH
XMMMWYECKUH SKCIEePUMEHT (MOoJIlyueHWe W U3y4YyeHWe CBOMCTB OpraHUYecKux
BellleCTB, KauyeCTBEHHble peakl[id YIrJIeBOJIOPO/IOB pa3/IMUHbIX KIacCoOB U
KUCJIOPOACOIep Kall[uX OpPraHWYeCKUX BeIeCTB, pelleHWe SKCIePUMEHTa/IbHbIX
33/ja4 TI0 pacClio3HaBaHUIO OPraHWYeCKUX BeIIeCTB) C COO/MIO/IeHHeM TpaBu/l
Oe3omacHoro obpalrieHHsi C BeIleCTBaMHd U J1abOpaTOpPHBIM 00OpYZOBAaHHUEM,
dbopMy/nUpoBaTh lieJib MCC/Ae[0BaHUs, TIPeACTaB/sATbL B pPa3/IMUHOM (opme
pe3y/bTaThl SKCIepUMeHTa, aHa/IM3UPOBaTh U OLIEHUBATh UX JOCTOBEPHOCTS;

chOpMUPOBAHHOCTh YMEHMIA:

cob/rojaTh MpaBW/Ia 3KOJIOTMUECKH 11e/1ec000pa3HOro MoBe/ieHust B ObITYy U
TPY/IOBOM [IeATe/IbHOCTU B LieJIIX COXPaHEeHHUsI CBOEro 3/]0pPOBbs, OKpY»Karolljeh
TIPUPO/IHOW CpeJibl U IOCTU)KEHUSI €€ YCTOUUMBOTO Pa3BUTHS;

OCO3HaBaThb OMNAaCHOCTb TOKCHYECKOTO [IeHiCTBUS Ha >XUBbIe OpraHU3Mbl
oripe/ie/IEHHbIX OpraHuyeCcKrX BelleCTB, TOHUMas CMbIC/I rokasaTesid [TJK;

aHa/IM3MPOBaTh 11e/1ec000pPa3HOCTh MPUMEHEeHMs] OpPraHUueCKUX BelleCTB B
TIPOMBIILIZIEHHOCTH U B OBITY C TOUKH 3PeHHsST COOTHOIIIEHUS] PUCK-TT0/1b3a;

chOpMUPOBAHHOCTh YMEHUM: OCYIeCTB/ATh lie/ieHarnpaB/ieHHbI TOMCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCoBOM MHdopMaluu, UHTepHeT U ipyrue), KpUTUUEeCKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(MOpPMAI[Io, TilepepabaThiBaTh €€ W MCIIOIb30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 KJ/TACC



[TpemMeTHBIe pe3y/bTaThl OCBOeHHsI Kypca «OOlljasi ¥ HeopraHhyeckas
XHUMUSI» OTpaXkatoT:

c(OpMUPOBAHHOCTb MPEJCTaB/AE€HUN: O MaTepuaJbHOM eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U TI03HAaBaeMOCTH SIBJIeHUM NPUPOJBI, O MecTe W 3HaueHUH
XUMHUM B CHCTe€Me eCTeCTBEHHBbIX HayK W e€ poji B o0ecrieueHWH YCTOWMUHBOTO
Pa3BUTHS, B pelIeHWH MPO0IeM 3KOJOTHYeCcKOM, SHEPreTHUYecKOW U TTHITIeBOM
6e30mMacHOCTH, B pa3BUTUU MeJULIMHBI, CO3[@AHUM HOBBIX MaTepuasioB, HOBBIX
MCTOYHMKOB SHEpruu, B obecrieueHWH pallMOHAIBHOTO TPUPO/ONO/b30BaHus, B
dbopMypOBaHMY MHPOBO33peHHsI U O0OIlell Ky/JbTypbl UeJiOBeKa, a TaKxke
9K0JIOTHYeCKM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U TIPUPO/IHOU
cpepe;

B/aZlecHue  CUCTeMOM  XUMHWYEeCKHMX  3HaHWUM, KOTOpasi  BKJIIOYaerT:
OCHOBOMOJIArarwIle TOHSTU — XUMUYECKUM >JIEMEeHT, aTroM, $ApO aToMma,
M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasH, OCHOBHOE U
B0O30y)X/IEHHOe COCTOSIHUSI aTOMa, T'MOpuu3aliis aTOMHBIX oOpOuTaseid, HOH,
MOJIeKyJla, BaJIeHTHOCTb,  3JIEKTPOOTPULIATE/IbHOCTh, CTENeHb  OKWC/IeHUS,
XMMUUeCKass CBA3b (KOBaJleHTHasi, WOHHAs, MeTa/uInuecKas, BOJOpPOAHas),
KPUCTA/JIMYeCKasl peLIféTKa, XWMH4YecKas peaklusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 37eKTPOJUTHYeCKass JUCCOLMALUs, CTeleHb [JUCCOLMalvy,
BOJOPO/JHbIM TIOKa3aTe/b, OKWC/WTE/b, BOCCTAHOBUTE/b, TEIJIOBOM 3 eKT
XMMUUECKOU peakl[vy, CKOPOCTb XUMUUECKOM peakLih, XMMHUUYeCKOe PaBHOBECHE;
TEOpPUM W 3aKOHbI (TeopHusi 3/€KTPOJUTUYECKON AUCCOLMALIUM, TMepUOJAYeCKUN
3akoH [I.M1. MeHzeneeBa, 3aKOH COXpaHeHUsI MaCChl BellleCTB, 3aKOH COXPaHeHUs U
TpeBpallleHrs] SHEePTrUy NPU XUMHUYEeCKUX PeaklysX, 3aKOH IMOCTOSTHCTBA COCTaBa
BeIleCTB, 3aKOH [IeUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK
XMMWH, MHPOBO33DEHUYECKHE 3HaHHWf, JeXallue B OCHOBe IIOHHMMaHUS
TPUUMHHOCTA W CHUCTEMHOCTM  XUMHUUYECKUX  SBJ€HWW;  COBPEeMeHHbIe
Npe/iCTaB/IeHdss O CTPOEHMH BeleCcTBa Ha aTOMHOM, WOHHO-MOJIEKYJISIDHOM M
HaJMOJIEKY/IIDHOM  YDOBHSIX; TIpeJCTaB/JieHUs] O MeXaHHW3Max XHWMHYeCKHUX
peakuuy, TepMOJAMHAMUUYECKMX W KUHETUYECKUX 3aKOHOMEPHOCTSX  HUX
MPOTEeKaHUsl, 0 XMMHUYECKOM paBHOBECHUM, PACTBOpax M JUCIEPCHBIX CUCTEMAX;
dakToNOrMUeCKe CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 6e3omacHOM
WCTI0/Tb30BaHWU Ba)KHEUIIIMX HeOpraHWYeCKUX BeIeCTB B ObITY U MPaKTUUECKOU
JesTe/IbHOCTU ~ Ye/ioBeKa, OOIIMX  HayuHbIX TMPUHLUINAX  XUMHUUECKOTO
TIPOU3BO/ICTBA;

c(hOpMHPOBAaHHOCTb YMEHWM: BBISB/STh XapaKTepHble TPU3HAKU TMOHSTHUH,
yCTaHaB/IMBaThb MX B3aUMOCBS3b, MCIIO/Ib30BaTh COOTBETCTBYIOIIWE MOHSTHUS TPU
OMNMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX TpeBpall|eHunl;



c(OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [JIs1
cocTaB/eHUsT (OpMyJl BelleCTB M YpPaBHEHUM XUMUYECKMX  peaklui,
cucrematnyeckyro HoMeHKatypy (IUPAC) u TpuBHabHble Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMUPOBaHHOCTb YMEHUsI OTpe/ie/IsiTh BaJIEeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKUX 3/IEMEHTOB B COEJUHEHMSIX, BUJ, XMMHUUECKOU CBSI3U (KOBaJIeHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJHAas), THUI KPUCTA/UIAMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

c(OpPMUPOBAHHOCTb yMeHHsI OOBSICHATb 3aBUCHMOCTb CBOWMCTB BeI|eCTB OT
BUJla XWUMHUYECKOW CBSI3M W THIMA KPUCTA//TMYECKOM PeIéTKH, OOMEeHHBbIH H
JIOHOPHO-aKLeNTOPHbIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

CcOpMUPOBAHHOCTb  YMEHWM:  KJaCcCU(ULMPOBaTh:  HeOpraHW4yecKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHUe peakLMK 110 pa3/IMYHbIM Ipr3HaKaM (UMCLy
Y COCTaBy pearvpyrollyx BelLecTB, TEIIOBOMY 3((eKTy peakuyy, W3MeHEHUIO
CTerleHel OKUC/eHUs] 37eMeHTOB, 00paTMMOCTH, YyuaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSITe/IbHO BIOMPAaTh OCHOBAHUS Y KPUTEPUH JJisi KIacCUpUKaIIU
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakLui;

c(OpMUPOBaHHOCTb YMeHUs PacKpbIBaTb CMbIC/ NTEPUOAUUECKOro 3aKoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3UPYIOLYI0, 0OBSICHUTETbHYIO
Y TIPOTHOCTUYECKYIO (PYHKLMY;

c()OpMUPOBAHHOCTb YMEHMI: XapaKTepu30BaTb 37€KTPOHHOE CTPOEeHue
aTOMOB Y WOHOB XUMHYECKUX 3JIEMEHTOB I[1epBOr0—YeTBEPTOro I1epHO/I0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCIO/Ab3YS  TOHSATUS
«3HepreTUyecKre ypOBHU», «3HEpPreTUUecKue IOAYPOBHW», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HepPreTHUYecKHe COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKUX 37IeMEeHTOB U UX
coefvHeHWW MO0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemsr [. U.
Men[eneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBe CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMHUPOBAHHOCTbL yYMEHWM: XapakKTepu3oBaTh (OMUCHIBaTh) 0OlLue
XMMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAacCOB,  IOATBEPKJATh
CyLL[eCTBOBaHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4yeCKMMHU BelleCTBAMH C
TIOMOLLbI0 YPABHEHNH COOTBETCTBYIOLIMX XUMUYECKUX PeakLii;

C()OpMUPOBAHHOCTb yYMEHMSI PpacKpblBaTb CYLIHOCTb: OKHCJIUTEIbHO-
BOCCTAaHOBUTE/IbHBIX peakKlii MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OanaHca
3TUX peakluii; peakUWii HWOHHOTO OOMeHa IyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THpO/Iv3a;  peaklui
KOMIL/IeKco0Opa3oBaHusl (Ha IIpUMepe I'/JpPOKCOKOMITIEKCOB [IMHKA U a/IFOMUHUS);



chOpMHUPOBAaHHOCTh YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTeKaHUs
XUMUYECKHUX peaklUi C YU6TOM UX SHepreTUYecKUX XapaKTepPUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTM XHWMMYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(akTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMHAUeCKOTr0 PaBHOBECHSI MO/] BIUSTHUEM
BHEIIHUX BO3JercTBUU (MpuHuun Jle Illatensbe);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXkaliyie B OCHOBE TPOMBIIIEHHOTO MOJIyYeHUsI CePHOM KHC/I0Thbl, aMMMUAKaQ,
o0Iie HayuHble TIPUHLAIIBI XUMHUYECKMX TIPOM3BOJCTB; I1e/1eco000pa3HOCTh
TIpUMeHEeHHsI HeOPraHUUeCKHX BeIleCTB B TIPOMBIIIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-T10/1b3a;

c(hOpMHUPOBAaHHOCTb BJIa[leHHUs] CHUCTEMOW 3HaHUKW O MeToJax Hay4yHOro
MO3HAHWS SIBJIEHUWA TIpUpOAbl — HabsroJeHWe, W3MepeHWe, MOJe/TUpOBaHue,
5KCrepuMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEeMbIX B eCTeCTBEHHBIX HayKax,
yMeHUs1 MPUMEHSTh 3TU 3HaHUS TIPU SKCIIePUMEeHTaIbHOM MCC/IeIOBaHUU BeLeCTB
U 718 OOBSICHeHUS XUMMUYEeCKUX SIBJIeHWM, WMEIOIUX MeCTO B TIpUPO/E,
MpaKTUUeCKOM JiesiTe/TbHOCTH Ye/IoBeKa U B OBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HaHUM C
TOHATUSIMA U TIPeJICTaBIe€HUSIMUA [IDYTUX eCTeCTBEHHO-HAyUHbIX MpPeJMeTOB [JIsi
6o/1ee 0CO3HAHHOT'O TTOHUMaHWS MaTeprUabHOTO eIMHCTBA MUPA;

Cc(hOpMUPOBAaHHOCTb yMEHHS TIPOBOJUTH PaCyéThl: C UCIOJIb30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIlleCTBa B PaCTBOPe» M «MOJISIDHAsA KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UX B peakIjuM BellleCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessl pacTBOPOB KUCJOT U Lejouer C
W3BECTHOM CTETeHbI0 AMCCOLMAlMM; Macchl (00bEMa, KO/IMUecTBa BeIeCTBa)
MPO/IyKTa peaki[uy, eC/id OJHO U3 MCXOJHBIX BeLIeCTB /JaHO B BUJE pacTBopa C
orpe/ie/IEHHONM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(uMeeT TIpUMeCH); JOJH BBIXOZA TPOJYKTa peakluu; OObEMHBIX OTHOIIEHHM
ra3os;

chOpMUPOBAHHOCTh YMEHM: CaMOCTOSTE/IbHO TUIAHUPOBaTh W TPOBO/JUTH
XUMUUYECKUd  JKcriepuMeHT  (TIpoBefieHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPIKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKHX BellleCTB, OMpe/eeHne
Cpeflbl pacTBOPOB BeIllECTB C TIOMOILLBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbIXx  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
9KCIIepUMeHTaNbHbIX 33/lau 1o TeMaM «MeTamibl» U «HeMeTamabl») C
cobsirofieHrieM TipaBU/ Oe30macHOro obpailjeHus C BellleCTBaMU U 1ab0paTOPHBIM
obopyoBanueMm, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPEJCTaBISATh B
pa3MuHoM (popMme pe3y/bTaThbl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTH;



cchopMHUPOBAHHOCTh YMeHHI: COOMIO/IaTh TIPABHIA T10/Ib30BaHMsI XUMUUECKOH
nmocyon u mabopatopHbIM 00OpyZOBaHHEM, oOpalieHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMH TIO0 BBITIOJIHEHHIO J1TaO0OpPaTOPHBIX XUMHYECKUX
OTbITOB, JKOJIOTUUECKH I[e/ieco00pa3Horo IioBeZieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTA B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY>Karolerd MPUPOJHOU
cpeibl W JOCTWXKEHUsS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaThb OIACHOCTH
TOKCUUECKOTO JIeCTBUSI Ha >KMBble OPraHU3Mbl OMpe/le/IEHHbIX HeopraHu4eCcKrux
Bell|eCTB, MOHMMas cMbIc/ okasarend [IIK;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh lje/leHarnpaB/ieHHbI TTOMCK
XUMHUUeCKol nHbOopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuHast
JMTepaTypa, CpeicTBa MacCoBOM MHMopMaluu, UHTepHeT U pyrue), KpUTUUEeCKU
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(bOpMaI[io, TiepepabaTbiBaTh €€ W UCIO0Ib30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.



TEMATNYECKOE INTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJ/IeKTPOHHbIE
Ne (udposBbie)
HaumenoBanue Pa3aes10B 1 TeM NPOrpaMMsbI KOHTP()]'[[,H[,] HpaKanecxne
n/n Bcero o0pa3oBarTe/bHbIE
e paboTsI padoThI
pecypchl
Pa3pen 1. IToBTopeHue u yriyb/ieHue 3HaHUI
1.1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB KypCa OCHOBHOU 1.OTKpBITHIN OaHK 3ajaHUHA
IIKOJTbI ¥ YT/TyOJieHre 3HaHUH El'D
30 1 1 2. Poccuiickast 3/1eKTpOHHas
1IKO/1a
https://resh.edu.ru/
Nroro nio pasgeny 30
Pa3pen 2. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XMMHH
1.OTKpBITHIN OaHK 3aJjaHUM
[TpeameT opranuueckoi Xumuu. Teopusi CTpoeHUst El'D
2.1 opraHu4eckux coeguHeHui A. M. ByTnepoga. 25 1 2. Poccutickasi 3/1eKTpOHHast
OcCHOBHbIE MOHSITUSI OPTaHUUECKON XUMUU 1IKO/1a
https://resh.edu.ru/
Wtoro no pa3peny 25
Pazpgen 3. Yriesoaopoasl
3.1 [IpenenbHbIe yri1eBOAOPOALI — ajKaHbl, 7 1.OTKpBITHIN 6aHK 3aaHUi

MHUKJ/I0A/IKAHBI

ET3
2. Poccutickasi 3/1eKTpOHHast




LIKOJIA
https://resh.edu.ru/

3.2

HernpeziesnibHble yriieBOAOPOAbI: alKeHbl, a/iKaJleHbl,
aNKHHBI

15

1.OTKpHITHIN 6aHK 3aJjaHU
ET3
2. Poccuiickasi 3/1eKTpOHHas
IIKOJ1a

https://resh.edu.ru/

3.3

Apomarrueckue yrieBoZopo/bl (apeHsbl)

1.OTKpBITHIN OaHK 3a/jaHUN
ET3

2. Poccuiickasi 3/1eKTpOHHas
1IKOJ1a

https://resh.edu.ru/

3.4

[TpupozHbIe NCTOUHUKH YTI€BOJOPOJOB U UX
nepepaboTka

1.OTKpBITHIN OaHK 3a/aHUN
ET3

2. Poccuiickast 3/1eKTpOHHas
1IKOJ1a

https://resh.edu.ru/

3.5

[anoreHNpon3BoHbIEe YTI€BOJOPO/IOB

1.OTKpBITHIV OaHK 3a/aHUN
ET3
2. Poccuiickas 3/1eKTpOHHas
IIKOJ1a

https://resh.edu.ru/

Nroro nio pazgeny

38

Pa3pen 4. Kuciopoacoaepikanjyue opraHnyeckue coeJuHeHUus

4.1

Crinptsl. deHon

13

1.OTKpBITHIN OaHK 3a/aHAN
ETD

2. Poccuiickast 3/1eKTpOHHas
1IKOJIa




https://resh.edu.ru/

Kap6OHI/IJ'IbeIe CoearMHEHUA: a/bAernuibl U KETOHBI.

1.OTKpBITHIN OaHK 3a/jaHUMN
EI'D

4.2 27 2. Poccutickast 3/1eKTpOHHast
KapboHoBbie KucioThl. CrioykHbIe 3¢(pupbl. JKHpbl P
11KO0J1a
https://resh.edu.ru/
1.OTKpBITHIN OaHK 3a/jaHUMN
EI'D
4.3 YrneBogbl 10 2. Poccuiickast 3/1eKTpOHHas
11KOJ1a
https://resh.edu.ru/
Wtoro no paspeny 50
Pa3pen 5. A3oTcopaepikaijue opraHuyecKue coeJMHeHHs
1.OTKpBITHIN OaHK 3a/jaHAN
EI'D
AMuHbl. AMUHOKUC/IOTEL. benku. o
4.1 21 2. Poccurickast 3/1eKTpOHHas
['eTeponuk/Mueckre coejiHeHUSI.
1IKOJ1a
https://resh.edu.ru/
Wtoro no paspeny 21
Paspgen 6. BbicokoMoJ1eKy/IsipHbIe COe/JUHEeHUs
1.OTKpBITHIN OaHK 3a/aHUN
EI'D
5.1 BricokOMOsIeKysipHbIe COeJUHeHNs 6 2. Poccuiickast 3/1eKTpOHHas
11KOJIa
https://resh.edu.ru/
Nroro nio pasgeny 6




OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

170




11 K/TACC

KosinuecTBo yacoB J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Paspen 1. Teopernyeckue 0CHOBBI XUMHU
1.OTKpBITBI OaHK
Ctpoenue atoma. [Tepruoanueckuii 3aKOH 3aganui EI'D
1.1 v [lepuognueckas cucremMa XUMUUECKUX 10 2. Poccuiickas
anemenToB /1. . MeHziesnieeBa 3/1eKTPOHHas LLIKOJIa
https://resh.edu.rw/
1.OTKpBITBINM OaHK
3aganui EI'D
Crpoenue BemjectBa. MHoroobpasue .
1.2 11 1 2. Poccurickas
BeII|eCTB
3/IeKTPOHHasI 1IIKO0J1a
https://resh.edu.ru/
1.OTKpBITBINM OaHK
3aganui EI'D
1.3 XUMUUeCKUe peakLuu 34 1 3 2. Poccuiickas
3/IeKTPOHHasI 1IIKO0JIa
https://resh.edu.ru/
Nroro nio pa3geny 55
Pa3pen 2. Heoprannueckass XuMusi
2.1 Hewmertanbl 50 1 3 1.OTKpBITHIN OaHK
3aganum EI'D
2. Poccurickas
3/IeKTPOHHas IIK0JIa




https://resh.edu.ru/

1.OTKpBITBINA OaHK
3aganuii EI'D

2.2 MeTanibl 42 2. Poccutickas
3/1eKTPOHHas 11IKOJIa
https://resh.edu.ru/
Wtoro no paspeny 92
Pa3zpgen 3. XuMusa U KU3Hb
1.OTKpBITBIN OaHK
3aganuii EI'D
31 MeTopbl MO3HAHWS B XUMHUW. XUMUS U 18 2 Poccuiickas
JKU3Hb
3/1eKTPOHHas 11IKOJIa
https://resh.edu.ru/
Wtoro no paszgeny 18
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 165




ITIOYPOYHOE IVNTAHNPOBAHUE

10 KJIACC
KoinuecTBO yacoB Buaspi
J/IeKTPOHHbIE
AesATe/TbHOCTH
Ne nudpoBbie
Tema ypoka KonTtposbHsble | IIpakTnueckme | Y4Yallluxcs C
n/m Bcero . o0pa3oBare/ibHbIE
padoThI padoThI yuerom paGoueii pecypesi
NMPOrpamMMblI
BOCITUTAHUS
1 ATOMBI, MOJIEKYJIbI, BellleCTBa. 1 - yCTaHOBJIEHUE
BBognbii uHCTpyKTax 1o T.b. JIOBEPUTE/TbHBIX
2-3 | Crpoenue aToMma. 2 OTHOLLIEHNH MeXZY
rnegarornyeCKrum
4-5 | Ilepuopnueckuyi 3aKOH U PabOTHHKOM M €ero
[Tepuoanueckas cucTema 5 obyuaroLmcs,
XUMHUYECKHX 371eMeHTOB [I. CTIOCOGCTBYHOLIHX
MIO3UTUBHOM
N. MenpeneeBa y
BOCIIPUSITHIO
6-7 Xumuryeckasi CBsi3b ) 0By UAIOIMHCST
TpeOOoBaHMIA U MPOCKO
8 ArperaTtHble COCTOSIHUS 1
rneaarorundyeckoro
paboTHUKa,
9- Pacuetsl 110 ypaBHeHUsIM
10 . 2 TIPUBJ/IEYEHUIO UX
XUMHUUECKUX peakLui BHUMAHISL K
11- ["a30Bble 3aKOHBI ) o0cysKaemMoii Ha
12 ypOKe UH(pOpMaLIUH,
13- Knaccudukaiysi XuMuueckux ) aKTHUBHU3ALIUHU UX
14 peaKIuit N03HaBaTe/bHOU
esTeNbHOCTH (apT-
15- OxkucUTeTHHO- A (ap
16 2 Tepanus, 0ecepa,
BOCCTaHOBUTE/IbHbIE PeaKLUH.
Oecea 3 THYECKAA,
17- BaxkHeniye Kaacchl 2 BUKTOPHHA,




18

HeOpradHN4YeCKUX BelleCTB

19 Peakiun HOHHOTO 0OMeHa. J1.0.
1. T.B.

20 PactBops!

21- Perienue 3azau

22

23 Komnoupgueie pactsopsl. JI1.O. 2
T.b.

24- | T'mpponus coneit. JI.O. 3. T.b.

25

26 KowmrmiekcHble coeflUHEHMS.
J.O4.T.b.

27 ITpakTnueckass pabora Ne 1.
PeakijoHHas CIIoCOOHOCTh
BelllecTB B pactBopax. T.b.

28- | O60061eHre ¥ cucTeMaTU3aLus

29 3HaHUM 110 TeMe «OCHOBBI XUMHK»

30 KontposnnHas pabora Ne 1 1o
TeMe « OCHOBBI XUMHU»
[TpeameT 1 3HaUeHWe OpraHUUeCKOU

31- XVUMWY, NIpe/iCTaB/IeHue O

32 MHOT000pa3ny OpraHnyecKux
CcoeIMHEeHUM

33- OJIeKTPOHHOEe CTpOeHUe aToMa

34 yryiepozia (OCHOBHOE U

BO30YK/IEHHOE COCTOSTHUS).
BasileHTHbIe BO3MOYKHOCTH aTOMa
yriepoza

BUPTya/IbHasA
IKCKYPCHS, JUCIYT,
AMCKYCCHS, Ae/ioBast
Wrpa, urpa,
Hcc/IefoBaTe/IbCcKast
AesITeTbHOCTD, KeHC,
MO3roBOil HITYpM);

- OpraHu3anys
e cTBa
MOTHBUPOBAHHBIX U
3pPY/AUPOBAaHHBIX
00yyJaroIuxcs Hafl uX
HEYCITeBaloIUMHU
O/JTHOK/TACCHUKAMH,
[JIatoIIero
00yyJaroLMMcst
COIMA/TbHO 3HAYMMbIA
OTBIT COTPY/THUYECTBA
Y B3aUMHOMU TTOMOIIA
(apT-Tepanus,
Oecepa, Oecesa
THYECKas,
BUKTOPHHA,
BUPTYya/IbHaA
IKCKYPCHS, AUCHYT,
AVCKYCCHS, Je/10Bast
Urpa, urpa,
HCC/IeloBaTeIbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI HITYPM);

- noby>kaeHre




XuvMHuecKasi CBSI3b B OpraHU4YeCKux

35- coevHEHUSIX. MeXaHW3Mbl

36 o6pa3oBaHMs KOBAJIEHTHOU CBSI3H,
C1riocoObI pa3pbiBa CBsizeid

37- Teopus cTpoeHUs OpraHUuYeCcKux

38 coesuHennii A. M. BytnepoBa

39 Bubl v3oMepun: CTpyKTypHas,

4 0_ MPOCTPaHCTBEHHAsA. J/IEKTPOHHbIE

4 1_ 3¢ deKThI B MOIeKy1ax
OpraHUuYecKHx CoeMHeHUN

4 [TpencraBnenue o KaaccupuKalum U

43_ cucTeMaThueckass HOMeHK/IaTypa
(IUPAC) opraHrueckux BelleCTB

44- Knaccudukarys peakimii B

45 OpraHuYecKOr XUMUHU

46-

47-

48- Boruricsienust Ha BbIBOJ, hOpMYyT

49 OpraHUYecKUX CcoeJlMHeHUN

50

£1 CucremaTH3alus ¥ 000011eH1e
3HaHWM 10 TeMe
KontposbHast pabota Ne 2 110 Teme

52 «TeopeTrueckue 0CHOBBI
OpraHUuecKOol XUMUUN»

=3 AHan3 KOHTPOILHOU pabOoTHI.
Pabora Ha/ OIIMOKaMHU.

54- AJKaHbI: TOMOJIOTUYeCKUN Psif,

obyuaroiuxcs
co0Jr01aTh Ha YPOKe
oOIIIernpUHSIThIE
HOPMBI TIOBe/IeHUH],
ripaBu/Ia obIIieHus co
CTapIIMHU
(meparoruyecKUMu
pabOTHUKaMK) U
CBepCTHUKAMU
(oOyuarormMucs),
TIPUHLUIIBI YueOHOM
JTUCLIATITMHBI U
camMoopraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecesa
THYeCKas,
BUKTOPHHA,
BUPTya/IbHast
KCKYpCHS, AUCIYT,
AMCKYCCHS,
Ae/IoBast UTpa,
urpa,
HCC/IefioBaTe/IbCKas
AeATe/IbHOCTh,
Kelic, MO3TroBOH
wTypm);

- VHULIMMPOBaHUe U
TIO/IIeP>KKA
HCC/IeI0BaTe/IbCKO
M IeATe/IbHOCTH
oOyuaroluxcs B
paMKax peanv3aliu
MU
HH/UBU/Iya/IbHBIX U




obuas popmysa, HOMeHKIaTypa U

eg W30MepHs], 3/1IeKTPOHHOE U
NIPOCTPAHCTBEHHOE CTPOeHUe
MOJIEKYJT

56- dusnueckre U XUuMUUeCKre

57 CBOMCTBA aJIKAHOB

58 Haxo)xeHre ankaHOB B IIPUPOJe.

c 9_ Crioco0blI 1osTyyeHusi ¥ IPUMeHeHHe
aJKaHOB
LlvknoankaHel: ob1as hopmyna,

60 HOMEHK/IaTypa U h30Mepus,

5 1_ 0CO00EHHOCTH CTPOEHUs U
XUMHUUECKUX CBOICTB, CII0COOBI
T0JIyYeHUsl ¥ IPUMeHeHHe
Pelienne pacuéTHbIX 3a7ja4 Ha
onpejie/ieHue MOJIeKYJ/ISIPHOU

62 (hopMy/1bl OpPraHMUeCcKOoro BeljecTBa

63- 10 MacCOBBIM [J0/ISIM aTOMOB
3/IEMEHTOB, BXOJSAIUX B €r0 COCTaB.
CucteMaTu3aiys ¥ 00001eHre
3HaHWM M0 TeMe
AnKeHbI: TOMOJIOTUYECKUH psAJ,

64 ob1mas hopmysia, HOMEHK/IATypa,

65- 3/1eKTPOHHOE U NTPOCTPaHCTBEHHOE
cTpoeHue Mosekys1. CTpyKTypHas U
LIMC-TPaHC-U30Mepusl aJIKeHOB

66- dur3rUeCKre U XUMHUYeCKre

67 CBOMCTBA a/KeHoB. [IpaBuio

MapkoBHHKOBa

rPYNIOBBIX
HCC/IeioBaTe/IbCKHU
X IPOEKTOB(apT-
Tepanus, 0ecefa,
Oecepa sTHYeCKas,
BUKTOPHHA,
BUPTYya/IbHasA
IKCKYpCHsl, JUCTYT,
JOUCKYCCHS, [e/I0Bast
WUrpa, urpa,
HCC/Iej0BaTe/IbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI1 LITYPM);

- TIPUBJIEUEHUE

BHUMaHHUS
00yJarnuxcs K
LIEHHOCTHOMY aCITeKTy
M3yuyaeMbIX Ha YPOKax
SIBJIEHUH, OpTraHU3aryst
Ux paboThI C
Moly4yaemMou Ha ypoKe
COI[MaTbHO 3HAUMMOM
vHbopMaruei —
VHULIMMPOBaHUe eé
o0CyXeHvs,
BbICKA3bIBaAHUS
00yuaroIMMUCs
CBOEr0 MHEeHMUH I10 eé
TIOBO/TY, BEIPaOOTKH
CBOEro K Helt
OTHOILIeHUA (apT-
Tepanus, 0eceja,
Oecepa sTHYecKas,
BHKTOPHHA,




68- Crioco0pl TI0/TyUeHus1 ¥ IpUMeHeHHe

69 a/IKeHOB
[TpakTryeckas pabora Ne 1 o Teme

70 "[lonyueHvie 3TU/IeHa U U3yUyeHHe
€ro CBOMCTB"

Pemmenne pacuéTHbIX 331a4 Ha

71 onpejie/ieHue MOJIeKYJ/ISIPHOU
(hopMy/ibl OpraHMUecKoro BeljecTBa
AJKaileHbl: CONPSKEHHBIE,

7 W30/IMPOBaHHbIe, KYMY/IMPOBaHHbIE.
OcobeHHOCTH 37IeKTPOHHOTO
CTPOEeHUsI

7 XrMHUUeCKre CBOMCTBA
COMpPsKEHHBIX TUEHOB

74 Crioco6bI rosTyueHUst ¥ IpUMeHeHue
anKaJueHoB
AJIKMHBI: TOMOJIOTUUeCKUM ps/,
ob1mas ¢hopmysa, HOMeHK/IATypa,

75 3/71eKTPOHHOE U IIPOCTPAaHCTBEHHOe
CTpOEeHHe MOJIeKYJI, pu3nyeckue
CBOMCTBA

76 XrMUUeCKre CBOMCTBA aJIKWHOB

77 KauecTBeHHbIe peakl|M1 Ha TPOMHYIO
CBSI3b

78 Crioco06bI 1oJTyueHUst ¥ IPUMeHeHHe
a/KMHOB

79- Pelienue 3azau: pacuéTol 1o

80 yPaBHEHHI0 XUMUUECKOW peaKluu

BUPTya/IbHasA
IKCKYPCHS, JUCIYT,
AMCKYCCHS, Ae/ioBast
Wrpa, urpa,
Hcc/IefoBaTe/IbCcKast
AesITeTbHOCTD, KeHC,
MO3roBOil HITYpM);

- MCTIO/b30BaHKe
BOCITMTaTe/bHbIX
BO3MOXKHOCTeM
cofiep>KaHusi yueOHOTO
npeiMeTa uepe3
JIEMOHCTPALIMIO
00yyJaroIMcst
TIPUMEPOB
OTBETCTBEHHOTO,
rpaK/IaHCKOTO
TOBeJieHus],
TIPOSIBIIEHUS
YesI0BeKOJTIo0us 1
Jobpocep/ieuHOCTH;

- IpMeHeHue Ha
ypOKe
HHTEPaKTHBHBIX
thopm paboTeI C
00yYarLUMHUCS:
HHTEe/UIEKTya/IbHBIX
HTP, CTUMY/TUPYIOLIX
TM03HaBaTe/IbHYI0
MOTHBALUIO
00yYaroLuXxCs;




81- CucremaTH3alus ¥ 000011eH1e

82 3HaHWM 10 TeMe

83 KontposeHast pabota Ne 3 1o Teme:
«HenpezenbHbIe yT/1€BOJOPO/bI»
ApeHbI: TOMOJIOTUYeCKUM psifi,

84 obmas popmyria, HOMEHK/IATypa.

85- OMNeKTPOHHOe U MPOCTPaHCTBEHHOe
CTpoeHMe MoJieKy 1 OeH30/1a 1
TOJIyOJ1a, UX (U3MUecKre CBOMCTBA

86 XUMUYecKue CBOKCTBa apeHOB:
peakLyy 3amelleHUs

87 XyMHUUecKre CBOMCTBA apeHOoB:

3 8- peakiuu NprcoeJuHeHus,
OKHCJIeHe TOMOJIOTOB OeH30/1a

89 Oco6eHHOCTH XUMHUECKUX CBOMCTB
cTUpoJa

90 PelieHue pacuéTHbIX 3a/lau Ha

9 1_ oripe/iesieHre MOJIEKYISIPHON
(hopMyJibl OpraHMYecKoro BelecTBa

90 Crioco0blI 1osTyYeHusi ¥ IPUMeHeHHe
apeHoB
['eHeTHUeCKasi CBSA3b MEXY

93 pa3/IMUHbIMU Kj1acCaMHu
yT71eBOZI0POZIOB

94 Pacuétel 110 ypaBHeHUsIM

XUMHUUYECKUX peaKLUi.
CucremaTH3alys ¥ 00001IIeH1e
3HaHWM M0 TeMe

AM/IAKTHYECKOr0
Tearpa, rae
TOTyueHHbIe Ha YPOKe
3HaHUS
0OBITPBLIBAIOTCS B
TeaTpabHbIX
TOCTaHOBKAX;
AMCKYCCHH, KOTODbIE
JTAFOT 00yYaroIUMCs
BO3MO>KHOCTh
MIPUOOPECTH OMBIT
Be/IeHUsI
KOHCTPYKTHBHOT'O
[IAajiora; rPymnmoBou
PadoThI WK PadoThI
B Mapax, KOTopble
yuaT oOyuaromuxcs
KOMaH/{HOi1 paboTe U
B3aUMO/IeMCTBHIO C

JIpYTUMU
00yJaroIUMuUcs;

- BKJTIOUEHHE B YPOK
WUI'POBBIX NMPOLEAYP,
KOTOpBbIe TIOMOTaroT
Mo/ Jep>KaTh
MOTHBALIMIO
00yJaronuxcs K
TOTyYeHUI0 3HaHUM,
Hasla)KUBaHUIO
MO3UTHUBHBIX
MeXXJIMYHOCTHBIX




95

[TpupoHbIiii ra3. [TonyTHbIe
He(TsIHbIE ra3bl

96

KaMeHHBIH yroJib ¥ MPOAYKTHI €r0
riepepaboTKu

97

HedTb 1 ciocoObl eé nepepaboTKHy.
IIpuMeHeHre NIPOLYKTOB
niepepaboTKu HepTH

98

['eHeTHUeCKas CBSA3b MEXIY
pa3/IMYHBIMU KjIacCcaMu
yT71eBOZI0POZIOB

99

I'anmoreHonpon3BoiHbIE
YIJIeBOJOPO/IOB: 3JIEKTPOHHOE
CTPO€EHNe; peakL|uM 3aMeLeHHs
rajoreHa

100

[HeticTBue 1jenoueli Ha
rajIoreHIpPOU3BO/IHEIE.
B3auMoelicTBre AuUranioreHaKaHOB
C MarHveM | LIMHKOM

101

CucremaTH3alus ¥ 000011eH1e
3HaHWM Mo pa3jeny "YTrieBogopoab"

102

KontpospHast pabota Ne 4 1o Teme
"Yrnesogopos!"

103

I[penenbHbIe OAHOATOMHBIE CITUPTHI:
TOMOJIOTUYeCKHUI psifi, 001ast
(opmyiia, CTpOeHHe MOJIEKYI,
M30Mepusi, HOMEHK/IaTypa,
KaccuduKkauys, hpusnueckre
CBOMCTBA

OTHOIIIEHUH B KJiacce,
TOMOT AT
yCTaHOBJIEHUIO
nIobposkenaTeTbHON
aTMochepsl BO Bpemst
yPOKa;

- yCTaHOBJIeHHE
JIOBEPUTENTbHBIX
OTHOIIIEHUHN MeXy
ne/laroruyecKum
pabOTHUKOM U ero
00yyJaroImcs,
CIOCOOCTBYOILINX
MO3UTUBHOMY
BOCIIPUSITUIO
00yYarLUMUCS
TpebOoBaHMIA U MPOCKO
Te/[aroruyeckoro
paboTHUKa,
TIPUBJIEUEHUIO UX
BHUMaHHUS K
obcyx/jaeMoi Ha
ypOKe UH(popMaluy,
AKTUBU3ALIMU UX
T03HaBaTe/bHOMN
ZlesITeNIbHOCTH (apT-
Tepanus, 0ecefa,
Oeceia 3 THYECKAA,
BUKTOPHUHA,
BHPTYa/IbHasA
IKCKYpCHs, JUCIYT,




104-

XUMHUeCKHe CBOMCTBa rnpeae/jbHbIX

105 OZJHOATOMHBIX CIIMPTOB

106 CriocoOblI rostyueHust ¥ IpUMeHeHue
O/IHOQTOMHBIX CITUPTOB
[TpocTble 3¢upbl: HOMEHK/IATypa U

107 M30MepHsi, 0COOEHHOCTH
(hr3UUeCKUX U XUMUUECKUX CBOMCTB
MHoroaTomHble CIIUPTHI:

108 STUJ/IEHTJIMKOJIb U TJIML[ePUH, UX
(ur3nueckre U XMMHUYeCcKre CBOMCTBa

109 Crioco6bI 1oTyueHUst ¥ IPUMeHeHHe
MHOT'0aTOMHBIX CIIUPTOB
deHOM: CTPOEHHE MOJIEKYIbI,

110 (r3nueckre cBoicTBa. TOKCMUHOCTD
(heHona

111 XrMHUUecKue CBOUCTBa eHosIa

12 Crioco0blI 1osTyYeHusi ¥ IPUMeHeHHe
¢eHona
[MpakTrueckas pabota Ne 2.

113 Pelienune skcniepuMeHTabHBIX 3a/a4
1o TeMe "CriupThl U (heHObI"

114 CucremaTH3alis ¥ 00001IeH1e
3HaHWM TI0 TeMe

115 Anbzieruibl ¥ KETOHBI: 3JIEKTPOHHOE

CTpOeHre KapOOHUIbHOM IPYTIIbI;
rOMOJIOTHUeCcKue psifibl, ob1ast
dbopmyia, u3oMepusi U
HOMEHKJ/IaTypa

AMCKYCCHS, Ae/10Bast
Urpa, urpa,
HCC/IeJoBaTe/IbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI HITYPM);

- OpraHu3anus
medCcTBa
MOTUBHUPOBAHHBIX U
3pYJUPOBAHHBIX
00yyJaronuxcs Hafl uX
HEYCIeBaLUMU
OJTHOK/TACCHUKAMH,
JIAIOLL[eTO
00yyJaroIMcst
COI[MaTbHO 3HAUMMBbIN
OTIBIT COTPY/THUUECTBA
Y B3aMHOM TTOMOIIA
(apT-Tepanus,
Oecepa, Oecesia
THYeCcKas,
BUKTOPHUHA,
BUPTYya/IbHasA
IKCKYPCHS, JUCHYT,
AMCKYCCHS, Ae/10Bast
HIpa, Urpa,
HCCIefoBaTeTIbCKas
JeATe/IbHOCTh, KeHC,
MO3r0BOIl ITYPM);

- o0y eHue
o0yuaroIuxcs
co0JTF0/IaTh Ha YPOKe




116

AJ'I]:,ELEFI/I,E[]:I " KeTOHBI: (I)I/IBI/I‘-IECKI/IE
CBOﬁCTBa; peaKlM rpucoeqHeHNA

117

PeaKL[I/II/I OKHCJ/IeHUs U KaueCTBeHHbIe
peakluu ajbAeruioB 1 KETOHOB

118

CriocoObI 1o/TyueHHs ab/IeTUIOB U
KETOHOB

119

OJHOOCHOBHBIE Tpe/ie/TbHbIe
KapOOHOBBIE KUCIOThI, 0COOEHHOCTU
CTPOEHUSI UX MOJIEKYJT

120

N30omepusi 1 HOMEHKJIaTypa
KapOOHOBBIX KUCJIOT, UX (hU3UUeCKHe
CBOMCTBa

121

XUMHUeCKHe CBOMCTBA npeaejbHbIX
OJJHOOCHOBHBIX Kap60HOBI:IX KHUCJ/IOT

122

Oco6eHHOCTH CBONCTB MypaBbHUHOM
KUC0TBI. MHOTrOOGpa3ue
KapOOHOBBIX KMCJIOT

123

Oco6eHHOCTH CBOWCTB:
HeTpe/ie/TbHbIX U apOMAaTHUeCKUX
KapOOHOBBIX, TUKapOOHOBBIX,
TM/IPOKCUKApOOHOBBIX KUCJIOT.
[TpeacTaBUTE/NN BBICIIAX
KapOOHOBBIX KMCJIOT

124

IlonHsaTue o MPOM3BOOHBIX
Kap6OHOBLIX KUCJ/IOT

125

Crioco0bl MoTy4eHust ¥ IPUMEHEeHe
KapOOHOBBIX KUCJIOT

126

Cro>kHble 3(Hpbl: TOMOJIOTUUeCKUI

oOIIIenpUHSIThIE
HOPMBI TIOBe/IeHUH,
rpaBu/a obIIieHus Co
CTapIIMHU
(meparoruyecKUMu
pabOTHUKaMK) U
CBepCTHUKAMU
(oOyuarormMucs),
TIPUHLUIIBI YueOHOM
JTUCLIATITMHBI U
camMoopraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecesa
THYeCKas,
BUKTOPHHA,
BUPTya/IbHast
KCKYpCHS, AUCIYT,
AMCKYCCHS,
Ae/ioBast UTpa,
Urpa,
HCCIel0BaTe/IbCKas
AeATe/IbHOCTh,
Kelic, MO3TroBOH
wTypm);

- VHULIMMPOBaHUe U
TIO/IIeP>KKA
HCC/Ie0BaTe/IbCKO
H JIeATeTbHOCTH
oOyuaroluxcs B
paMKax peanv3aluu
MU

UH/JUBU/y a/TbHBIX U
rPyNmoBbIX
HCC/IeI0BaTe/IbCKH




psifi, ob1jasi popmysia, u3oMepus U
HOMeHK/aTypa. Pusndeckue u
XUMHYeCKUe CBOMCTBa 3()MPOB

127

PellieHrie pacuéTHbIX 3afiau: 1O
yPaBHEHHUIO XUMHUUYECKOW peaklvu,
Ha orpejie/ieHle MOJIEKY/ISIPHOM
(hopmyJibl OpraHMueckoro BelecTBa

128

[MpakTryeckas pabora Ne 3.
PelieHue sKcrieprMeHTabHbIX 3a7iau
1o Teme "Kap6oHOBbIE KMCJIOTHI.
CnoxxHble 3¢upbI"

129

JKupbl: cTpoenue, pusnueckue u
XUMHYEeCKHe CBOMCTBA (TUAPOIN3)

130

Oco6eHHOCTH CBOCTB JKUPOB,
COZleprKalliuX OCTaTKU
HerIpe/le/IbHBIX )KUPHBIX KUCTIOT.
JKupsl B ipupoje

131

Mbl/1a KakK COJIM BBICLLIUX
KapOOHOBBIX KHCJIOT, X MOIOIIlee
pericteue. [TonsTre o

CHUHTeTHUYEeCKMX MOKIHX CPE,ZLCTBaX
(CMC)

132

['eHeTHyecKasi CBsI3b yT/IEBO/IOPO/IOB
Y KHACJI0PO/ICO/IeprKalluX
OpraHUuecKHX BelllecTB

133

PacuéThbl 10 ypaBHeHHUsIM
XUMUAYEeCKUX peakiuii

134

Cucremartu3sanys 1 06061eHHe

X IIPOEKTOB(apT-
Tepanus, 0ecefa,
Oecepa sTHYeCKas,
BUKTOPHHA,
BUPTYya/IbHasA
IKCKYpCHsl, JUCTYT,
JOUCKYCCHS, [e/I0Bast
WUrpa, urpa,
HCC/Iej0BaTe/IbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI1 ITYPM);

- TIPUBJIEUEHUE

BHUMaHHUS
00yJaronuxcs K
LIEHHOCTHOMY aCITeKTy
M3yuyaeMbIX Ha YPOKax
SIBJIEHUH, OpTraHU3aryst
UX paboThI C
Moly4yaeMou Ha ypoKe
COI[MaTbHO 3HAUMMOM
vuHbopMaruei —
VHULIMMPOBaHUe eé
o0CyxeHvs,
BbICKA3bIBaAHUS
00yuaroMMUCs
CBOEro MHEeHMUH I10 eé
TTOBO/TY, BEIPaOOTKH
CBOEro K Helt
OTHOILIeHUA (apT-
Tepanus, 0eceja,
Oecepa sTHYecKas,
BHKTOPHHA,
BUPTYya/IbHasA




3HAHUH 110 TeMe

OO1iasi XxapaKTepUCTHKA YTI€BO/IOB U

135 K/1accuduKalys yriaeBojoB (MOHO-,
[M- U TI0JIMCaxapu/ibl)

136 MoHocaxapu/ipl: pusrueckue
CBOMCTBA U HaXxOXX/leHVe B IIPUpoJie

137 [IpuMeHeHue I/IFOKO3bI, €€ 3HaueHue
B JKU3HEZesITeIbHOCTA OpraHru3ma
HOwvcaxapupl: caxapo3a, MajabTo3a U

138 JaKkTo3a. HaxoxzaeHve B npupo/je u
TIPUMEeHEeHHe Jucaxapu/ioB
[Toncaxapuzpl: CTpoeHUe

139 MakKpoMoJieKy/, (hu3ndeckre 1
XMMHUUEeCKHe CBOMCTBA, TPUMeHeHNe

140 [MoHsiTve 06 UCKYCCTBEHHBIX
BOJIOKHAX
Pemenne pacueTHbIX 3a/1a4 Ha

141- orpefiejieHe 1OJIA BbIXOJa

142 MIPOAYKTa peakL OT TeOPeTHYeCKU
BO3MO>XHOT'O

143- CucteMaTu3anys 1 00001eHre

144 3HaHWM MO pasfjeny
KonTponbHast pabota Ne 5 110 Teme

145 "Kucnopozcogepxkanue
opraHuyeckue coefvuHeHus"

146- AMUHBIL: K/TacCU(UKaLYsl, CTPOeHHe

147 MoJieKy, obirast popmyia,

130MepuUsi, HOMEeHK/aTypa 1

IKCKYPCHSl, JUCIYT,
AUCKYCCHS, Ae/10Bast
WUrpa, urpa,
HCC/IeloBaTeTbCKas
JAeATe/TIbHOCTh, Ke¥i(,
MO3rOBOM IITYPM);

- MCTIO/Tb30BaHKe
BOCITUTATeTbHBIX
BO3MOYKHOCTel
Co/iep>KaHus yueOHOTro
rpeJiMeTa uepe3
JIeMOHCTPALIUIO
o0yyaroIMcst
MIPUMEpOB
OTBETCTBEHHOTO,
TPaXkJaHCKOTO
TOBe/IeHNS,
TIPOSIB/IEHHS
Ye/I0BeKO/I00HS U
nobpocepIeuHOCTH;

- IpUMeHeHue Ha
ypOKe
HHTEPAKTHBHBIX
(hopm paboThI €
00yYaroIUMHUCS:
HHTE/UIEKTYa/IbHbIX
WTP, CTUMYJ/TAPYIOIUX
TM03HABATe/TBHYTO
MOTHBALHIO
obyyJaronuxcs;
AMJAKTHYECKOro




(usmyeckre CBONCTBA

148- XrMUUeCcKue CBOMCTBA

149 amidaTruuecKux aMUHOB

150 AHWIVH: CTPOEHWe aHWIVHA,

15 1_ 0C00EHHOCTH XUMHUYECKHX CBOMCTB
aHWIHA

152- Crioco06bI 1oJTyueHUst ¥ IPUMeHeHHe

153 anidaTrueckix aMUHOB
AMHHOKHWCIOTBI: HOMEHK/aTypa 1

154- n3oMepus, (pusruecKrie CBOMCTBaA.

155 OtpenbHbIE TIPeACTaBUTENN O-
aMUHOKUCJIOT

156 XuMuHyeckue CBOMCTBa

1 57_ aMUHOKHCJIOT, X OUOJIOTHYeCcKoe

15 8- 3HaueHWe aMUHOKUCIOT. CUHTe3 U
TUIPO/IN3 TIENTHU/I0B

159 be/siku Kak NMpypo/iHbIe TOJIMMephI;
CTPYKTYypHbI Oe/KOB

160 XuMHUeCcKue CBOMCTBA Oe/TKOB
A3soTcozepxartue

161 reTepoLMK/INUeCcKre CoeJuHeHUsI.
Hyxk/ierHOBBIe KUC/IOTHL: COCTaB,
CTpoeHMe ¥ OroJIorruuecKast poJib
[MpakTrueckast pabota Ne 4.

162 PerieHuie sKCriepuMeHTasIbHBIX 3a7jau
1o TeMme "AsoTcozepkalue
OopraHuyecKue coevuHeHus"

163 [TpakTrueckast pabora Ne 5.

Tearpa, rje
TIOTyYeHHbIe Ha YPOKe
3HaHUS
00BITPBIBAIOTCS B
TeaTpabHbIX
MOCTaHOBKaX;
AUCKYCCHH, KOTODbIe
JAroT 00yYaruuMcst
BO3MOKHOCTh
nprobpecTH OIbIT
Be/leHsI
KOHCTPYKTHBHOTO
[iarnora; rpynimoBoi
paboThI WK paboThI
B Mapax, KOTopble
yuaT 00yJaromuxcs
KOMaH/[HO# paboTe u
B3aUMO/IeMCTBHUIO C

JOpyruMu
00yYarLUMUCS;

- BK/TIOUeHUe B YPOK
WUTPOBBIX NMPOLIEAYP,
KOTOpbIe TIOMOTal0T
TMOZ/Iep>KaTh
MOTHBALUIO
00yJaroLuxcs K
TOTyYeHUI0 3HaHUU,
HaJIa)KWBaHUIO
TMO3WUTUBHBIX
ME>KTMUHOCTHBIX
OTHOLIeHUH B Kjlacce,
TIOMOTaroT




PelieHne sKkcniepuMeHTa/IbHBIX 3aa4
1o treMe "Pacrio3HaBaHue
OpraHUYecKUx coeiIMHeHU"

164

KontposbHast pabota Ne 6 1o Teme
"A30TCojeprKalljye opraHuyeckye
coevHeHUs"

165

OCHOBHBI€ TIOHSTHUSI XUMUH
BbICOKOMOJIEKYJIADHBIX COE,E[I/IHQHI/Iﬁ
U MeTOAbl UX CUHTE3d —
rnmoymmMepu3sald U IOJIMKOHAeHCALUA

166

[Tnactmaccel. YTunusanus u
nepepabOTKa TIaCTHKa

167

OnacToMepsl: HaTypasbHbIN
CUHTeTHUeCKre KayuyyKu. Pe3suHa

168

BonokHa: HaTtypasbHbIe,
VICKYCCTBEeHHble, CUHTeTUYeCKHe.
[Tonumeps! crieruanbHOro
Ha3HavYeHUst

169

[TpakTrueckasi pabota Ne 6.
PelieHne skcniepuMeHTa/IbHBIX 3aa4
1o Teme "Pacrno3HaBaHMe I1JIaCTMAacC
Y BOJIOKOH"

170

O600I11IeHNEe ¥ CUCTEMaTH3alHsI
V3yUeHHOr 0 MaTepuasia 1o Teme
"BricOKOMOIEKy/IIpHbIe
coevHeHUs"

yCTaHOBJIEHUIO
nobposkenaTeTbHON
aTMochepsl BO BpeMst

ypoKa;

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170




11 K/TACC

KoangecTBO yacos Buapi
J/IeKTPOHHbIE
AeATeIbHOCTH
No nudpoBbie
Tema ypoka KontponbHbie | IlpakTnueckue | Y4YaIHUXCs €
n/m Bcero . ob0pa3oBare/ibHbIE
pPadoThI padoThI yuerom paGoueii pecypci
NMporpamMMsbI
BOCIIMTaHUSA
1 ATtom. CocTaB aTOMHBIX s7ep. 1 - yCTaHOBJIEHUE
XyMUUeCKui 37ieMeHT. V30TorbI A OBEPUTE/IBHBIX
OTHOIIIeHUI Me
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK Ay
2 1 TelaroruyeCKUM
aTOMOB, KBAHTOBbIE YMUCJIA
pabOTHUKOM U €ro
3 Krnaccudukaiys XuMuueckux 1 06y UarOLIMCS,
3/IeMeHTOB (S-, p-, d-, f-371eMeHThI) CIIOCOOCTBYOIINX
4 Pacripe/iesieHrie 371eKTPOHOB I10 1 HO3UTHBHOMY
aTOMHBLIM OpOHTAIAM BOCHPUATHIO
00yYarLUMUCS
OneKTpOHHbIe KOH(UTypaLluu TpeGoBaHHii i IPOCKH
5 aTOMOB 3/IEMEHTOB B OCHOBHOM U 1 T1e/[arOrHUeCKOTO
BO30Y)X/IEHHOM COCTOSTHUM paGoTHUKa,
6 ONeKTpOHHbIe KOH(UTypaLuu 1 HpUBJIEYEHUIO UX
HMOHOB. D/IeKTPOOTPHI[AaTe/IEHOCTh BHAMaHUA K
N obcyx/jaeMoi Ha
[Teproanueckuii 3aKOH U YHA
ypOKe UH(pOopMaluy,
Ileproguueckas cucrema
dKTHBU3dlNKU UX
7 XUMHUYeCKUx 3meMeHToB /1. 1. 1 O3HABATeLHOM
MEHAETIGEBa, CBA3b C COBpEMEHHOU JeaTeNbHOCTH (apT_
Teopyrel CTPOeHUsI aTOMOB Tepanwus, Oecea,
8 3aKOHOMEpHOCTH U3MeHeHUs! 1 Oecepa sTHUeCKas,

CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa3yemMbIX MU MPOCTBIX U

BUKTOPHHA,
BUpTya/ibHas




CJIOXKHBIX BEILEeCTB I10 I'pyIiram 1
rnepuogam

9-10

CucteMaTu3aiys 1 000011eHre
3HaHUI 10 TeMe

11

Buzbl xMrueckou CBsi3U.
MexaHW3MbI 00pa30BaHMUS
KOBaJICHTHOM CBsA3U. BogopoaHas
CBsA3b. MeXXMOJIeKy/ISIpHbIe
B3aMMO/IeNCTBUS

12

BasieHTHOCTE ¥ BaJIeHTHBIE
BO3MO’KHOCTH aTOMOB. CBSI3b
37IeKTPOHHOM CTPYKTYPbI MOJIEKY/T
C UX TeOMeTPUYECKUM CTPOEHUEeM

13

[TpencraBieHyst 0 KOMIUIEKCHBIX
COeJJMHeHUSIX: COCTaB U
HOMEHKJ/IaTypa

14

BeltiectBa MOIEKY/ISIPHOTO U
HEMOJIeKYJIIPHOTO CTpOeHus. THIIbI
KPUCTa/I/TMYEeCKUX PeLIeTOK U
CBOWCTBA BellleCTB

15

[ToHsiTHE O AUCIIePCHBIX CUCTEMaX.
[IpencTaBneHre 0 KO/UIOUIHBIX
pacTBopax

16

VcThHHBIE PaCTBOPBI:
HACBIIIIEHHbIE ¥ HEHACBII[EHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

17

CriocoObI BbIpaXkeHust

IKCKYPCHSl, JUCIYT,
AUCKYCCHS, Ae/10Bast
WUrpa, urpa,
HCC/IeloBaTeTbCKas
JAeATe/TIbHOCTh, Ke¥i(,
MO3rOBOM IITYPM);

- opraHu3arus
medcrBa
MOTHUBUPOBAHHBIX U
3pY/TUPOBAHHBIX
00yuaroImxcst HaJl uX
HEYCIeBaoIUMU
OJJHOK/IaCCHUKAMH,
JTAFOILETO
obyyJaroumcst
COI[MATbHO 3HAUMMBbIN
OTIBIT COTPY/JHUUECTBA
Y B3aMMHOM TTOMOIIH
(apT-Tepanus,
Oecepa, Oecepa
THYecKas,
BUKTOPHHA,
BHPTYya/IbHaA
IKCKYpCHs, JUCYT,
AVICKYCCHS, Je/10Bast
HTrpa, Urpa,
HCC/IeJoBaTeTbCKast
AesATe/bHOCTD, Ke¥c,
MO3r0BO#l IITYPM);

- moOy>KeHue




KOHLIEHTPALlMX PaCTBOPOB

18

Perrenue 3az1au ¢ UCM0/1b30BaHUEM
TIOHATUM ""MaccoBasi 10Jis
PacTBOPEHHOIO BellleCTBa'",
"MoJIsIpHas KOHLIeHTpaus"

19

Knaccudukaius 1 HoMeHK/IaTypa
HeopraHWuyeCKUXx BelljeCTB

20

CucremaTH3aIis ¥ 00001IIeH1e
3HaHWM M0 TeMe

21

KonTponbHast paboTa 1o TeMam
"CTpoeHue aToma. [leproguueckuii
3aKoH U [Teprouueckasi cuctema
XMMHUYeCcKux 371eMeHToB /1. M.
MenpgeneeBa", "CtpoeHue
BellecTBa. MHoroobpasue
BelecTB"

22

Knaccudukaipsi XuMuueckux
peakiiyii B HeopraHu4eckou 1
OpraHUYecKoW XUMHH. 3aKOH
COXpaHeHMs MacCChl BEI[eCTB; 3aKOH
COXpaHeHUs U MpeBpallieHust
SHEePryu MPHU XUMHUUECKUX
peaKIusax

23

TeriioBble 3(pheKTbl XUMHUUEeCKHUX
peakiuii. TepMoxuMuueckue
ypaBHEHUS

24-
25

BbIunicsieHus 1o ypaBHEeHUSIM
XUMHUYECKUX peakLui 1

obyuaroiuxcs
co0Jr01aTh Ha YPOKe
oOIIIernpUHSIThIE
HOPMBI TIOBe/IeHUH],
ripaBu/Ia obIIieHus co
CTapIIMHU
(meparoruyecKUMu
pabOTHUKaMK) U
CBepCTHUKAMU
(oOyuarormMucs),
TIPUHLUIIBI YueOHOM
JTUCLIATITMHBI U
camMoopraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecesa
THYeCKas,
BUKTOPHHA,
BUPTya/IbHast
KCKYpCHS, AUCIYT,
AMCKYCCHS,
Ae/IoBast UTpa,
Urpa,
HCC/IeloBaTe/IbCKas
AeATe/IbHOCTh,
Kelic, MO3TroBOH
wTypm);

- VHULIMMPOBaHUe U
TIO/IIeP>KKA
HCC/Ie0BaTe/IbCKO
H JIeATeTbHOCTH
oOyuaroluxcs B
paMKax peanv3aliu
MU




TEPMOXUMHNYECKHUM YPDaBHEHUAM

CKOpOCTb XUMUUECKOM peakLyy, eé

26- 3aBUCUMOCTb OT pPa3/IMYHbIX

27 (akTopoB. Katanus u
KaTam3aTopkl

)8 ["oMoreHHbIe ¥ reTeporeHHbIe
peakLuu
[Tpaktryeckast pabora Ne 1 1o Teme

29 "BiusiHue pa3inyHbIX (PAKTOPOB Ha
CKOPOCTb XMMHUUYECKOW peakyn"

30- OOpaTumble ¥ HeOOpaTUMBbIe

31 peakiuyu. XuMHUYeCKoe paBHOBeCHe
[TpakTrueckast pabota Ne 2 110 Teme

3 "BivsiHue pa3nuHbIX (PaKTOPOB Ha
T10JI0’KeHHe XUMUYeCKOro
paBHOBecHs"

OneKTponuTHYecKas JUCCOLUALIUS.

33 CusbHble U c1abble 3/1eKTPOUTHI.
Crenens guccoLanv
VonHoe npou3sBefieHNe BOJPDI.

34 Cpezia BOIHBIX pacCTBOPOB.
Bopopogueiii nokasarens (pH)
pacTBopa

35- 'uaponus cosneni. Peakimy,

36- TpoTeKarollie B pacTBOpax

37 3/IeEKTPOJIMTOB

38 [Tpaktryeckast pabora Ne 3 1o Teme

" XUMryeckKue peakuu B

UH/AUBU/Ya/IbHBIX U
rPyNnoBbIX
HCC/1eJ0BaTeIbCKHA
X IPOEKTOB(apT-
Tepanus, 0eceja,
Oecepa sTHUecKas,
BUKTOPHHA,
BUPTYya/IbHasA
9KCKYpCHS, JUCIIYT,
JAUCKYCCHS, e/10Bast
HUrpa, urpa,
HCCIeAoBaTe/IbCKasa
JeATeIbHOCTD, KeHC,
MO3r0BO#l ITYPM);

- TIPUBJ/IEUEHHE

BHUMAaHUS
00yJarLmxcs K
[EHHOCTHOMY acCTieKTy
M3y4yaeMbIX Ha YPOKax
sIBJIEHUM, OpraHu3aliys
uX paboThI C
MoJTy4aeMoi Ha ypoKe
COIMA/TbHO 3HAYMMOM
vHpopMarLmei —
WHHULIMMPOBaHUe eé
06CyXIeHvs,
BBICKa3bIBaHUS
00yJaroIUMucs
CBOET0 MHEeHUH I10 eé
TOBO/1Y, BBIPabOTKH
CBOEro K Hell
OTHoIIIeHus (apT-
Tepanus, 0ecepa,




pacTBOpax 3/1IeKTPOIUTOB"

OKUCTUTENTLHO-
BOCCTaHOBHUTE/IbHbIE PeaKLuu.

39 .
BakHelillvie OKUC/IATEN U
BOCCTaHOBUTE/IN

40-

41 MeTto[, 3/1IeKTPOHHOI0

4 (3MeKTPOHHO-MOHHOT0) banaHca

43- OJIEKTPOJIU3 PACTBOPOB U

44 pacIIaBOB BelLeCTB

45-

46- Pemienne 3asau pas/iMuHbIX TUTIOB

47

48 HayuHnble 1ipyvHLUIIBI OpraHu3alyuu
XUMUUYeCKOro IIPOM3BOCTBA

49 ITpon3BOACTBO CePHOM KHCIOTHI

50 [Tpou3BoACTBO aMMHraka

51 [Ipou3BOACTBO UyryHa.
[Ipou3sBoaCTBO CTanu

52 [TpoMbILLIZIEHHBIN OpraHuYeCcKuit
CUHTe3

53 XuUMHUUYECKoe 3arpsi3HeHre
OKPY’Karolllel cpefbl.

54 Cucremaru3anys u 060011eH1e

Oecefa sTHUYeCKas,
BHUKTOPHHA,
BUPTYya/IbHasA
IKCKYPCHS, JUCIYT,
AMCKYCCHS, fAe/ioBast
Wrpa, urpa,
HCC/Iei0BaTeIbCKast
AesATe/bHOCTD, Ke¥c,
MO3r0BO#l ITYPM);

- UCITI0/Ib30BaHKe
BOCITUTATeTbHBIX
BO3MO>KHOCTeM
coziepkaHust yueOGHOTOo
npe/iMeTa uepe3s
JIeMOHCTPAL[HFO
00yyJaroLMMcst
MPHUMEpOB
OTBETCTBEHHOTO,
IPaXK/IaHCKOTO
TIOBe/IeHMs],
TIPOSIB/IEHUSI
YeJIOBEKOJTIOOHS U
nobpocepaeuHOCTH;

- IpUMeHeHHe Ha
ypoKe
HHTEPAKTHBHBIX
(dopm paboThI C
00yYarOIIMUCS:
HHTE/UIEKTYa/IbHbIX
HTP, CTUMY/TUPYFOLIUX
TM03HABaTe/TbHYHO




3HaHUH 110 TeMe " XuMuueckue
peakmmn"

55

KoHTposibHast paboTa 1o Teme
"XuMHUueckue peakuu'

56

[TonoxeHue HemeTas/IOB B
[Teproguueckor cucteme
XMMHUYeCcKux 37eMeHToB /1. 1.
MeH/je/ieeBa 1 0COOEHHOCTH
CTpOeHUs UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJI/IOB

57

Annotponusi HeMeTasuioB (Ha
rpyMepe KHUCI0poAa, Cephl,
tdocdopa u yriepoga)

58

Bopopog;: nonyuenue, usnueckue
Y XUMUUecKre cBoucTBa. ['uapuabl

59

["ajioreHbl: HaX0XKAeHUe B TIPUPO/IE,
C1Ioco0bI TIOJTyueHus:, PU3nueckKue
U XUMUYeCKye CBOMCTBA

60-
61

I"anoreHoBoj0po/bl. BaxkHeliiive
KUC/IOPOZCOZIeprKalliie COeIMHEHNS
rajioreHoB

62

JIabopaTopHbIe Y MPOMBIIITIEHHbIE
CrocoObI TIO/TyUeHHsT Ta/IOreHOB.
[IpMeHeHue rajoreHOB U UX
CcoeIMHEeHUM

63

[MpakTrueckas pabota Ne 4.
Perienne sKkcriepyumeHTaIbHBIX
3ajia4 1o Teme "T"anoreHsr"

MOTHBALIMIO
obyyaronmxcs;
AMJAKTHYECKOro
Tearpa, rae
TIO/TyUeHHbIe Ha YPOKe
3HaHUS
00BITPBIBAIOTCS B
TeaTpabHbIX
TIOCTaHOBKaX;
AMCKYCCHH, KOTODbIE
JTAFOT 00yYaroIuMcst
BO3MO>KHOCTb
NpruoOpecTH OITbIT
Be/leHHsI
KOHCTPYKTHBHOTO
[Ihajiora; rpymnmnoBou
padoThI WK padoThI
B Mapax, KOTopble
yuaT 00yJaromuxcs
KOMaH/HOU pabore u
B3aUMO/IECTBHIO C

JIpyTuMU
00y4aroIUMUCS;

- BK/TFOUEHHE B YPOK
WUIPOBBIX NPOLEAYP,
KOTOpbIe TIOMOTaroT
Mo/IIepKaTh
MOTHBALIMIO
o0yJaronmxcs K
TOTyYeHUI0 3HaHUM,
HasaKUBaHUIO




Kucnopop: nabopaTtopHble 1
TIPOMBIIIIJIEHHbIE CITOCOOBI

64 TMoJlyueHusi, pusrvyecKue u
XUMHUUecKue cBoicTBa. O30H.
[TprMeHeHHe KHUCI0PO/a U 030Ha

65-

OKCU/IbI ¥ IEPOKCU/IbI

66

67-

68- PerieHvie 3a/1au pas/iMuHbIX TUIIOB

69
Cepa: HaxoXXJeHue B IIpUpoe,

70 CTIOCOOBI MOy YeH s, PU3nUecKre
Y XMMUYeCKHe CBOMCTBA

71-

7 CepoBoziopo/, Cyab(puabI

73 Kucnopogcogepxaiue

7 4_ coequHeHUs cepbl. OcobeHHOCTH
CBOICTB CEpHOM KHUC/IOThI
[TpakTuueckast pabota Ne 5.

75 PemeHne sKcriepuMeHTaIbHBIX
3aza4 1o teme "Cepa u eé
coeqHeHUs"

A30T: HaxOX7eHre B IPUPO/eE,

76- Crioco0bl ToTyueHusi, pusndeckue

77 U XUMHUYeCKHe CBOMCTBa. AMMUaAK,
HUTPU/BI

78- Kucnopogcopepxarue

79- coeriHeHHs a30Ta. OcobeHHOCTH

MO3UTUBHBIX
MEXX/IMUHOCTHBIX
OTHOIIIeHUH B KJacce,
TIOMOT'a0T
YCTaHOBJIEHUIO
nIo6poykenaTeIbHOM
aTMoc(hepsl BO Bpemst

YPOKa;

- yCTaHOB/IeHHE
JIOBEPUTETEHBIX
OTHOLLIEHUI MeXAy
ne/laroruyecKum
pabOTHUKOM U ero
00yyJaroIMCcsl,
CTIOCOOCTBYHOLUX
MMO3UTHUBHOMY
BOCIIPHSITHIO
00yYarLUMUCS
TpeboBaHMI U POChO
nelaroruyeckoro
paboTHUKa,
TIPUBJIEUEHUIO UX
BHUMAaHUS K
obcyx/jaeMoi Ha
ypOKe UH(popMaluy,
aKTUBU3ALIUH UX
M03HAaBaTe/bHOU
JlesiTe/IbHOCTH (apT-
Tepanus, 0ecepa,
Oecejia 3 THYECKAaA,
BUKTOPHUHA,




80

CBOMCTB a30THOH KUCJ/IOTEI

81- IIpuMeHeHue a30Ta U ero

82 coeZiMHeHUI. A30THbIe y100peHust
docdop: HaxoXKAeHUe B TIPUPO/Ie,

83 CTIOCOOBI MOy YeH s, PU3nUecKre
Y X¥MU4UecKre cBoicTBa. @ochusb
U pochuH

84 Oxkcuapbl hocdopa,

85- ¢ochopcozepskalyie KUC/I0THI.
Cosnu pocdopHOIi KUC/IOTEI
[TpumeHenue ocdopa u ero

86 coenvHeHun. PochopHbIe
ynobpenust
[TpakTrueckasi pabora Ne 6.

87 PerieHue s3kcrieprMeHTaIbHbIX
3a71au 1o TeMe "A30T U docdop u
WX coelHeHus"

Yrnepoj: Haxox/ieHue B TIPUPO/e,

88 aJIJIOTPONHbIe MOAW(DUKALINY;
(hu3ryecKre U XUMHUECKUe
CBOICTBa, TIpUMeHeHHe

89 Oxkcup yraepoga(ll), okeug,

9 0_ yriepozpa(IV), yronbHas kuciora 1
eé conu

91-

92- PerieHuie 3a/1au pas/iMuHbIX TUIIOB

93

94 Kpemuuit: HaxoxJeHue B IIpUpoze,

BUPTya/IbHasA
IKCKYPCHS, JUCIYT,
AMCKYCCHS, Ae/ioBast
Wrpa, urpa,
Hcc/IefoBaTe/IbCcKast
AesITeTbHOCTD, KeHC,
MO3roBOil HITYpM);

- OpraHu3anys
e cTBa
MOTHBUPOBAHHBIX U
3pPY/AUPOBAaHHBIX
00yyJaroIuxcs Hafl uX
HEYCITeBaloIUMHU
O/JTHOK/TACCHUKAMH,
JIAFOILETO
00yyJaroLMMcst
COIMA/TbHO 3HAYMMbIA
OTBIT COTPY/THUYECTBA
Y B3aUMHOMU TTOMOIIA
(apT-Tepanus,
Oecepa, Oecesa
THYECKas,
BUKTOPHHA,
BUPTYya/IbHaA
IKCKYPCHS, AUCHYT,
AVCKYCCHS, Je/10Bast
Urpa, urpa,
HCC/IeloBaTeIbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI HITYPM);

- noby>kaeHre




crnocoObl TIoTyueHus1, pu3nueckre
Y XMMHUUeCKHe CBOMCTBa

Oxkcup kpemuusA(1V), kpemHueBast

9 KHCJI0Ta, CUJIMKAThI
IIpuMeHeHVe KDeMHHUS U ero

96 coeauHeHuii. CTeK/0, ero
TI0JIyYeHre, BUZIbI CTeK/1a

97-

98- PerieHue 3a/1a4 pa3/iMyHbIX TUITOB

99- CucremaTH3alus ¥ 00001IeH1e

100 3HaHul 1o Teme "HemeTanbr"

101 KourposbHas paboTta o teme
"Hemerasnner"

102 AHanus pe3y/bTaToOB KOHTPOJILHOM
paboThI, KOPPEKIHS OIIHNO0K

103-

105 PesepBHoOe Bpems
[TonoxeHue MeTasioB B
[Tepuoanueckou cucTeme

106 XUMHAYECKUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUST
3JIEKTPOHHBIX 000/I0UEK aTOMOB
MeTaJljIoB
O6mme husnyeckre CBOWCTBA

107 MeTa/u10B. [IprMeHeHre MeTaslI0B
B OBITY U TEXHUKE

108 CnaBel MeTasnoB. Koppo3us

MeTaJ/1JI0B

obyuaroiuxcs
co0Jr01aTh Ha YPOKe
oOIIIernpUHSIThIE
HOPMBI TIOBe/IeHUH],
ripaBu/Ia obIIieHus co
CTapIIMHU
(meparoruyecKUMu
pabOTHUKaMK) U
CBepCTHUKAMU
(oOyuarormMucs),
TIPUHLUIIBI YueOHOM
JTUCLIATITMHBI U
camMoopraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecesa
THYeCKas,
BUKTOPHHA,
BUPTya/IbHast
KCKYpCHS, AUCIYT,
AMCKYCCHS,
Ae/IoBast UTpa,
Urpa,
HCC/IeloBaTe/IbCKas
AeATe/IbHOCTh,
Kelic, MO3TroBOH
wTypm);

- VHULIMMPOBaHUe U
TIO/IIeP>KKA
HCC/Ie0BaTe/IbCKO
H JIeATeTbHOCTH
oOyuaroluxcs B
paMKax peanv3aliu
MU

UH/JUBU/y a/TbHBIX U




109-

110- Peluienue 3aau pa3iMuHbIX TUTIOB

111

112 OIeKTPOXUMUUECKUH PSifi

113_ HarpsbkeHUi MeTtanioB. Obiue
CrocoOblI TIOSTyYeHUsl MeTaslyIoB
OO6riasi xapakKTepyCTHKa MEeTaslyioB
[A-rpynmnel [Tepuoguyeckon

114- CUCTeMbI XUMHUYECKUX 3/IEMEeHTOB.

115- HaTpuii 1 kanuii: nosnyyveHue,

116 (r3nuecKre U XMMHUYeCcKue
CBOMCTBA, NPUMeHeHNe TTPOCThIX
BeLeCTB U UX COeMHEHNH
OO6rasi xapakKTeprCTHKa MEeTaslyioB
ITA-rpynns! ITeproanueckoit

117 CUCTeMbl XUMUYECKHX 3/IeMEHTOB.

1 8- Marnuii ¥ KanbLMii: TTo/Ty4YeHue,
(r3nueckre U XUMHUYeCKHue
CBOMCTBA, NPUMeHeHHe TTPOCThIX
BeLeCTB U UX COeJMHEHUH

119 JKécTKOCTh BOZIBI M1 CITOCOOBI eé
yCTpaHeHUst

120 ATFOMVHUN: TIOJTyYeHue,

1 l- (u3ryeckre U XUMHUECKHUe
CBOMCTBA, IPUMEHEeHHe

122- AmMdoTepHbIe CBOMCTBA OKCH/A U

123 T/ POKCH/IA aTFOMUHMUS,

THAPOKCOKOMIIVIEKCHI d/TIOMUHUA,
HX MMpUMEHEeHHEe

rPynmoBbIX
HCC/IeJ0BaTe/IbCKHA
X IPOEKTOB(apT-
Tepanus, 0ecefa,
Oecepa sTHYeCKas,
BUKTOPHHA,
BUPTYya/IbHasA
IKCKYpCHsl, JUCTYT,
JOUCKYCCHS, [e/I0Bast
WUrpa, urpa,
HCC/Iej0BaTe/IbCKas
JeATe/IbHOCTD, KeHC,
MO3r0BOI1 LITYPM);

- TIPUBJIEUEHUE

BHUMaHHUS
00yJarnuxcs K
LIEHHOCTHOMY aCITeKTy
M3yuyaeMbIX Ha YPOKax
SIBJIEHUH, OpTraHU3aryst
Ux paboThI C
Moly4yaemMou Ha ypoKe
COI[MaTbHO 3HAUMMOM
vHbopMaruei —
VHULIMMPOBaHUe eé
o0cyx/1eHusl,
BbICKA3bIBaAHUS
00yuaroIMMUCs
CBOEr0 MHEeHMUH I10 eé
TIOBO/TY, BEIPaOOTKH
CBOEro K Helt
OTHOILIeHUA (apT-
Tepanus, 0eceja,
Oecepa sTHYecKas,
BHKTOPHHA,




124-

125- Pemenvie 3a1a4 pa3mMyUHbIX TUIIOB

126
[TpakTryeckast pabora Ne 7.

127 PelieHre 5KcriepMeHTa/IbHbIX
3a/lay 1o temMe "MeTasibl I'/1laBHbIX
noArpyr”

OO6r11ast XapaKTepUCTUKA METAJIIOB

128 no6oyHeIx noArpymm (B-rpyrm)
[Teproanuecko CUCTeMBbI
XUMHUYECKUX 37IeMEHTOB

129- du3nyecKkre U XuMuyeckKue

130- CBOMCTBA XpOMa U ero CoeJJuHeHNnH,

131 UX IpUMeHeHue

132 Baxknetriive coeliHeHUs

13 3_ Mapranija. [lepmaHraHat kanus,
ero OKUC/IUTe/IbHbIe CBOMCTBA

134 dusnyeckre U XUMUUeCcKre

1 35_ CBOICTBaA ’Kefe3a U ero

13 6- coepuHenui. [lonyuenve u
TpUMeHeHue CIIJIaBOB JKejie3a

137 dusnyeckre U XUMUUeCcKre

13 8- CBOMCTBA Me/IU U e€ coeIMHEHUH,
VX TIPUMeHeHue

139- dusrUecKue U XuMnuuyeckye

140 CBOMCTBA LIMHKA U €ro CoeIMHeHUH,

VX NIpUMeHeHue.
'1IpOKCOKOMITIEKCHI [TUHKA

BUPTya/IbHasA
IKCKYPCHS, JUCIYT,
AMCKYCCHS, Ae/ioBast
Wrpa, urpa,
Hcc/IefoBaTe/IbCcKast
AesITeTbHOCTD, KeHC,
MO3roBOil HITYpM);

- MCTIO/b30BaHKe
BOCITMTaTe/bHbIX
BO3MOXKHOCTeM
cofiep>KaHusi yueOHOTO
npeiMeTa uepe3
JIEMOHCTPALIMIO
00yyJaroIMcst
TIPUMEPOB
OTBETCTBEHHOTO,
rpaK/IaHCKOTO
TOBeJieHus],
TIPOSIBIIEHUS
YesI0BeKOJTIo0us 1
Jobpocep/ieuHOCTH;

- IpMeHeHue Ha
ypOKe
HHTEPaKTHBHBIX
thopm paboTeI C
00yYarLUMHUCS:
HHTEe/UIEKTya/IbHBIX
HTP, CTUMY/TUPYIOLIX
TM03HaBaTe/IbHYI0
MOTHBALUIO




[TpakTuueckasi pabora Ne 8.
PerreHve s3KkcrieprMeHTa/IbHbBIX

141 3a/1a4 o teme "MeTanibl
1M0OOYHBIX TTOATPYTIT"

142-
Pemenve 3a/1au pasIMuHbIX TUIIOB

143

144 O600111eH1E ¥ CUCTEMAaTH3aIHsI

1 45_ M3y4YeHHOr 0 MaTepuvarna I10 TeMe
"Mertasuibl"

146 KoHTtposnbHast paboTa 1o Teme
"Mertasibl"

147 AHanu3 pe3ybTaTOB KOHTPOJILHOM
paboThI, KOPPEKLUS OLTHUO0K
Posib xumun B obecrieueHUA

148- YCTOWUMBOTO Pa3BUTHS

149 yesioBeyecTBa. [ToHsATUE 0 HAYYHBIX
MeTO/jaX UCCrie/JOBaHUsI BellleCTB

150- XUMUS Y 30POBbe UesioBeKa.

151 JlekapCTBeHHbIe Cpe/iCTBa

152 XvMuyd nuiy. Posb XuMuu B

1 53_ obecrieueHNH MUIIEBOU
Ge3omacHoCTH

154- KocmeTtnueckure 1 nap@romepHbie

155 cpeacTBa. beiToBasg xuMus

156 XUMUS B CTPOUTEILCTBE.

1 57_ BakHelille cTpoUTe/ibHbIE U

KOHCTPYKLIMOHHbIE MaTepyaibl

158-

XUMUS B CEILCKOM XO03SHCTBe.

00yuaroImxcs;
ANJAKTHYECKOro
Tearpa, rae
TOTyYeHHbIe Ha yPOKe
3HaHUS
00OBIrPBLIBAIOTCS B
TeaTpasbHbIX
MOCTaHOBKaX;
AUCKYCCHH, KOTODbIe
JIAt0T 00yYaroILMMCst
BO3MO’KHOCTh
MPHUOOPECTH OTTBIT
Be/leHUs!
KOHCTPYKTHBHOT'O
Jlvajora; rpynmnoBou
paboThI WK paboThI
B Mapax, KOTopble
yuar oOyuaroumxcs
KOMaH/JHOU paboTe u
B3aUMO/IEUCTBUIO C

JIPyTUMU
00yYarLUMUCS;

- BK/IIOUEeHHe B YPOK
WrPOBBIX MPOLIEAYP,
KOTOpbIe TIOMOTat0T
TMOZ/lep>KaTh
MOTHBALHIO
00yJarLmxcs K
T0JTyUeHUI0 3HaHWH,
HaJIa)KWBaHUIO
MO3WUTUBHBIX
ME>KTMUYHOCTHBIX




OpFaHI/I‘-IECKI/Ie N MHUHeEpaJ/IbHbIE

159
yZo0peHus
160 Cucremarusanys 1 060011eH1e
165 3HaHWM 10 KYpPCY XUMUHU CpeJiHel 6
IIKOJTbI
OBIIEE KOJIMYECTBO YACOB I1O 165

I[TPOI'PAMME

OTHOIIIEHUH B KJiacce,
TOMOT AT
yCTaHOBJIEHUIO
nIobposkenaTeTbHON
aTMochepsl BO Bpemst
yPOKa;







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

« Epemun B. B., Ky3spmenko H. E., Tepenun B. 1., /Ipo3nos A. A., JIyHUH
B. B. Xumus 10 kmacc: y4yeOHUK: YrayO/JIéHHBIM ypoBeHb / M.,
«[TpocBeiienune», 2022. — 446, [2] c.: c un.

« EpemuH B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos A. A., JIlyHun
B. B. Xumus 11 kmacc: y4eOHUK: YrayO/siéHHBIM ypoBeHb / M.,
«[Tpoceemienue», 2020. — 477, [2] c.: c un.

METOANYECKHWUE MATEPHUAJIbI V11 YUUTEIA

1. [Tporpamma Kypca xumuu s 8—11 kmaccoB 0611je06pa3oBaTe/IbHBIX
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2. Epemun B. B. Metoauueckoe nocobue K yue6Huky B. B. Epemuna, H. E.
Ky3bmeHko, A. A. Ipo3zfoBa u p. «XuMusl. YTyOeHHbIN ypoBeHb». 11 Kiacc
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dupcToBa, J. FO. Kepumos. — M. : [Ipoda, 2018 — 423 c.

3. Epemun B. B. MeTtoanueckoe moco6ue K yue6Huky B. B. Epemuna, H. E.
Ky3bpmenko, B. . TepenuHa u Ap. « Xumust. YT1y0/IeHHbIN YpoBeHb». 10 Kiacc
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