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Pabouast rporpaMma 1o XMMHH Ha YPOBHe CpefHero oOIrero o0pa3oBaHus
pa3paboraHa Ha ocHoBe @PezepanbHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpaszoBaHuu B Poccuiickoii @efepariun», TpeboBaHUi K pe3y/ibTaTaM OCBOEHMUS
benepanbHOM obpa3oBaTe/ibHOM MIPOrpamMMBblI CpeJiHero ob1iero
obpazoBanuss(POIl COO), npeacraBaeHHBIX B PefiepaJbHOM T'OCYAAapPCTBEHHOM
obpasoBaresnpHOM cTtaHzapre COO, c¢ yuérom KoHuenmmu TpernojaBaHus
yueOHOTO TIpeiMeTa «XHMHsI» B 00pa3oBaTe/IbHbIX OpraHu3alusix Poccuiickoi
denepaiuy, peanu3ylOMIMX OCHOBHble 0OOpa3oBaTe/ibHbie TIPOrpaMMbl, U
OCHOBHBIX TI0/IO)KeHUM «CTpaTerud pa3BUTHSI BOCIUTaHUS B Poccuiickoit
®egepaumu Ha nepuof no 2025 roga» (Pacniopsbkenue IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHe YriayO/JEHHOTO W3y4yeHHsi 3aHUMaeT Ba)KHOE MeCTO B
CHUCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamuxcs 10-11  kmaccos.
N3yuenue mipeameTa, peanu3yeMoe B YCIOBUSIX AuddepeHLIMPOBaHHOrO,
npodunbHOro oOyueHusi, TMpu3BaHO obecrieunTb o00Ie0Opa3oBaTenbHYI0 U
OOITeKy/IbTYPHYIO TIOJTOTOBKY BBITYCKHHUKOB IIIKOJIb, HEOOXOAUMYIO ISl
aflariTal[ii UX K ObICTPO MEHSIFOIIIUMCS YC/IOBUSIM JKU3HU B COLIAYyMe, a TaKxkKe IS
TIPOZIO/DKeHUs1 00yueHusi B OpraHu3alusx MpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUSI SIBJ/ISIETCS] OZJHOW U3 IPUOPUTETHBIX AUCLIUIIVH.

B nmnporpamMme no XuMHM Ha3HaueHWe TipeiMeTa «XUMUs» [OydyaeT
MoJpOOHYI0 ~ WHTepIIpeTaldi0 B COOTBETCTBMM C  OCHOBOTIOJIArarol[iMU
nosoxkeausimd PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1le/ieH, CO/lep>KaHHus,
pe3y/ibTaToB 00yueHHss W TpeOOBaHWM K YPOBHIO TIOATOTOBKH BbITyCKHUKOB.
CBU/leTe/IbCTBOM TOMY SIB/ISIFOTCS CJIe[lyIOI[Me BbITIO/HSIEMbIe TIPOrPaMMOM TI0
XUMUU QyHKLIWU:

e uH(OPMAIIMOHHO-MeTOihYecKasi, peajsu3alds KOTOpoi obecrieunBaeT
MoJiyueHue TIpe/iCTaBleHuss O Le/sX, COJlep’KaHuu, OOIleil cTpaTeruu
o0yueHus, BOCIIUTaHUS U Pa3BUTHs 00YUarOINXCSl CPe/ICTBaMH TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOT0 Mpodu/is;

e OpraHu3alMOHHO-TI/IAHUPYHOLIas, KOTOpas rpelyCMaTpuBaeT
oripefiesieHUe: TPUHLMIIOB CTPYKTYDUPOBAHUS U T0C/Ie[i0BaTeIbHOCTH
H3ydyeHUss yueOHOTO Marepuasia, KOTMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/0B K (DOPMUPOBAHUIO COJEpP’KaTeSbHOM OCHOBBI
KOHTPOJISI U OILleHKHM 00pa30BaTe/bHbIX AOCTMXKeHU O00ydJaroiuxcsi B
paMKax MTOrOBOM artTecTallud B (opMe eAUHOr0 TOCY/JapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Tporpamma Aijist yriyOIHHOTO U3yUeHHUs] XUMUU:

e yCTaHaB/IMBaeT WHBAapHWaHTHOe TIpeIMeTHOe Cofep>kaHUe, 0bsi3aTe/ibHOe
IS W3yueHUsT B paMKaX OT/eNbHbIX TIpoduiei, mnpegycMaTpUBaeT



pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KJjaccaM, OCHOBHBIM
CoZieprKaTe/IbHbIM JIMHUSIM/paszesiaM Kypca;

e [aéT mpuMepHOe pacripejie/ieHe y4eOHOrO BpeMeHH, peKOMeHAyeMOro
JJ1sl U3y4YeHUs! OT/e/TbHBIX TeM;

e TipejjiaraeT TPUMEpPHYIO TI0C/Ie[0BaTe/IbHOCTh U3y4yeHHs ydyeOHOro
MaTepuana C y46TOM JIOTMKU IMOCTPOEeHUs Kypca, BHYTPUIIpeJAMETHbIX U
Me)KIIpeIMETHBIX CBSI3€l;

e [aéT MeTOAMUECKYHO UHTepIIpeTaLyio 1ie/ield U 3aau U3yueHus npeamera
Ha yry1y0/18HHOM YPOBHE C YYETOM COBPeMEeHHbBIX TIPUOPUTETOB B CUCTEMe
cpepgHero obilero o0pa3oBaHusl, CO/ep)KaTeJbHOW XapaKTepUCTUKU
TJIaHUPYeMbIX —pe3y/bTaTOB OCBOEHUsI OCHOBHOM obOpa3oBarenbHOU
MIPOrpaMMBbl CpeJHero ob1iero obpa3oBaHusi (JIMYHOCTHBIX,
MeTarnpeJMeTHbIX, MPeJAMETHbIX), a TakKKe C Y4Y4€TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTebHbIX JIeHCTBUM  oOyuarollerocsi 10 OCBOEHHIO
cojiep)KaHusi mpeMeTa.

[To BceM Ha3BaHHBIM TO3ULUSIM B IIpOrpaMMe MO XMMHU MpeAycMOTpeHa
NPeeMCTBEHHOCTb € o0yuyeHWeM XMMUM Ha YpPOBHe OCHOBHOTO 00Iiero
obpa3oBaHusi. 3a TipejielaMd  YCTaHOBJIEHHOW T[porpaMmod 1O XUMHU
o0si3aTenbHOM (MHBAapUAHTHOM) COCTaBJISIFOLEN cofep)kaHusi yueGHOro mpeameTa
«XUMHSI» OCTAéTCS BO3MOYKHOCTb BbIOOpDAa €ro BapUaTUBHOW COCTaBJISOIIEH,
KOTOpasi [J0/DKHA OIpefieisiTbCsl B COOTBETCTBUM C HarlpaBleHWeM KOHKDETHOTO
ripodusist 00yueHusl.

B cootBercTBUM C KOHUenTyanbHbIMU IonoxeHuamu OI'OC COO o
Ha3HaueHUM TIpeAMeTOB 0a30BOr0 U yriayO/JEHHOTO YpOBHel B cuCTeMe
nrddepeHIIMPOBaHHOTO O0yueHHWsT Ha YpOBHe cpegHero o0Iiero o0pa3oBaHHS
XUMUSL Ha YpOBHe YriayO/éHHOrO W3yyeHHs HampaBjieH Ha peanu3alyio
MPEeMCTBEHHOCTU C  TOC/IeAYIOIIMM  3TarioM  TOJyYeHUs  XUMUUYECKOTO
oOpa3oBaHMsi B paMKaxX H3yUeHUsl CrelyalbHbIX eCTeCTBeHHO-HayUHbIX W
XUMHUUECKUX JUCLUIUIMH B By3axX U OpraHv3alysx CpefHero rnpogeccroHalibHOTO
obpa3zoBanusi. B 5ToMl CBsi3u u3yueHHe mpeAMeTa «XUMUs» OPHUEHTUPOBAHO
MPerMYyIl[eCTBeHHO Ha paciidpeHue UW  yrayOjeHHWe  TeopeTHUYeckoun W
MPAaKTUYeCKOM TOATOTOBKM 00yuaroIuxcsi, BbIOpABIIMX OMpezie/éHHbIN MPO(Ub
o0yueHusi, B TOM UMCJIe C TIepCreKTUBOM TOCIe[YIOLero MOMyYeHUs: XMMUUeCKOT0
obpa3oBaHus B opraHu3sanusix npodeccruoHanbHoro obpasoBanus. Hapsify c stum,
B cBeTe TpeboBanuii ®I'OC COO K TJIaHUPYeMbIM pe3yJjbTaTaM OCBOEHUS
denepanbHOM 00pa3oBaTe/IbHOM TpOrpaMMbl CpefHero o6iero o6pa3oBaHUs
V3ydyeHrWe TpeiMeTa «XUMMSI» ODHEHTHPOBAaHO TakKe Ha pelleHue 3ajay
BOCITMTaHUS Y COLMAIBHOTO pa3BUTHSI 0Oyuaroluxcs, Ha (GopMUpOBaHUe y HUX
oOl1lerHTe//IeKTyalbHbIX YMeHWH, YMeHUW palMoHaiu3aluyMyd yyeOHOro TpyzAa U



0000IIEHHBIX  CITOCOO0B  JIeATeIbHOCTH, HMEIOIMNX — MeXAUCIUIUTMHAPHBIH,
Ha/iMpeMeTHbIA XapaKTep.

CocTaB/SmOIMMMU MpeiMeTa «XUMHsI» Ha YPOBHE YrayO/JIEHHOrO H3yueHHs
ABJITIOTCSA  YT/IyO/éHHBIE Kypchl — «OpraHuyeckass xumus» W «OOmjas u
HeopraHuueckasi XuMusi». [Ipy orpeziesieHUH TOAXO0A0B K 0TOOPY U CTPYKTYPHOM
OpraHM3allud CO/Iep>KaHUsl 3THX KypCOB B TIporpaMMe TI0 XMMHM 3@ OCHOBY
npuHATEl TosiokeHnss ®I'OC COO o pa3muusix 6a30BOro v yriay0néHHOTO
yYPOBHEM U3yueHUs peaMeTa.

OcHoBy cozep)kaHuss KypcoB «Opranudeckass xumusi» u «QOOmass u
HeOpraHuyeckass XWUMHS» COCTaB/sieT COBOKYITHOCTb TIpeAMETHbIX 3HaHUM WU
YMeHUM, OTHOCSIMXCS K 06a30BOMYy YPOBHIO W3ydeHHs TpeiMeTa. JTa CHCTeMa
3HAHUM TI0J/IyyaeT OIpe/le/IeHHOe TeopeTUYecKoe [IOTOJIHEeHWe, TI03BOJISHoLee
OCO3HAHHO OCBOUThH CYIIeCTBEHHO Oonblmii 00bEM  (aKTOIOTUUECKOTO
MaTepuana. Tak, Ha yray6séHHOM ypOBHe Wu3yueHHs TipegmeTa obecrieueHa
BO3MO)XHOCTh 3HAUHTE/ILHOTO YBeJMUeHHSI O00bEéMa 3HAaHWUM O XHUMHUECKUX
3/IeMeHTaX ¥ CBOWCTBaX WX COeIMHEHWN Ha OCHOBE paCIIMpPeHUs W yriayOieHus
TIpe/ICTaB/IeHUA O CTPOEHWM BeIeCTBa, XMMHUECKON CBS3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUsl PeakLvii, pACCMaTPUBAeMbIX C TOUKU 3PeHUS] XUMUUYECKOW KMHEeTHUKU
U TepMOAWHAMUKH. VI3yueHue TepHOAMUYECKOTO 3aKOHa W Ileproanueckou
CUCTeMbl ~ XMMHYECKHX  37ieMeHTOB  0a3upyeTcsi  Ha  COBPeMeHHBIX
KBAaHTOBOMeXaHWYeCKUX IPe/ICTaB/IeHUsIX O CTPOEHUHM aToMa. XUMHYecKasi CBSI3b
0OBSICHSIETCS C TOUKH 3PeHHsI SHepreTHYeCcKuX M3MeHeHu 1pu eé obpa3oBaHUU U
pa3pyIlleHnd, a TakKKe C TOUKM 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  PeakIui  Joro/HseTca  (GOpMHUPOBaHWEM  TIpeACTaB/IeHHN 00
9/IEKTPOXUMHUYECKHX TMPOLieccax U 37eKTPO/i3e PacilylaBOB M PaCTBOPOB BeIIeCTB.
B Kypce opraHuWueckodl XWMHHM TIDU PaCCMOTPEHUM DPeaKI[MOHHOM CMOCOOHOCTH
coeZiMHeHUM yensieTcsi ocoboe BHUMaHKe BOTIpocaM 00 3/1IeKTPOHHBIX d(deKTax,
0 B3aMIMHOM B/IMSTHMM aTOMOB B MOJIEKYJ/IaX ¥ MeXaHW3MaX PeaKI|vi.

Ocoboe 3HaueHWe UMeeT TO, UTO Ha CO/iep>)KaHWe KypCOB XUMHH
yry0/EHHOTO YPOBHS M3y4eHus [I7Isi K/IaCCOB OTpe/ie/ieHHOTO Tpodusis (T1aBHbIM
obpa3oM Ha UuX CTPYKTYpy M XapaKTep /[IOTIOJIHEHHMHA K o0OIeil cucreme
TIpeIMETHBIX 3HAHWM) OKa3bIBAIOT B/IMSIHME CMeXXHbIe TIpeaMeThl. Tak, Harpumep,
B COJiep)KaHWM TipeiMeTa [ijIsi K/IaCCOB XMUMHKO-(hu3nueckoro nmpodusis 60biioe
3HaueHHWe OyJyT MMeTb 3/7IeMeHThl yueOHOro Marepuasna 1o oOieit xumuu. I1pu
M3yueHUM TpefiMeTa B JJaHHOM (JIydae akl[eHT OyJeT cesaH Ha OOIIHOCTB
METO/IOB T03HaHHsA, OOIITHOCTh 3aKOHOB M TeOpU B XMMHU U B (DU3HMKE: aTOMHO-
MoJIeKy/sipHasi Teopusi (MOJeKyJ/isipHasi Teopusi B (M3MKe), 3aKOHbI COXpaHEeHWUs
Macchl W SHEpPruM, 3aKOHbl TePMOAWHAMUKH, 3/I€KTPO/IM3a, TMpeiCTaB/eHusi o
CTPOEHUU Bel[eCTB U JPYTOe.



B TO Xe BpemMss B COJlep)KaHUM TipefMeTa [Jsi K/IaCCOB XHWMUKO-
O6uosorrueckoro mpoduis OonbiMid yAe/nbHbIA BeC OyJeT MMeTb OpraHhvecKas
xumusi. B 3TOM c/iyuae mpeZocTaB/sieTCsl  BO3MOXKHOCTH — Jjisi  Oosiee
00CTOSITE/ILHOTO ~ pPaCCMOTPEHUs] XUMUYECKOW OpraHu3alid  K/IeTKA  Kak
OUoMOTMUeCKOl CHUCTeMBbI, B COCTaB KOTOPOW BXOZST, K TIpUMepy, TakKue
CTPYKTypHble KOMIIOHEHTbI, KaK JIUMHUAbI, OenKu, yrieBofpbl, HYK/JIeUHOBBIE
KUCIOTBI U Apyrue. IIpu 3TOM 3HaHUS O COCTaBe W CBOMCTBax IpejcTaBUTesen
OCHOBHBIX KJ/IaCCOB OpraHMYeCKUX BeIeCTB C/Iy)XKaT OCHOBOW /i M3y4YeHHst
CYLLHOCTU poljeccoB (OTOCHUHTE3a, [IbIXaHusl, MUIl[eBapeHusl.

B nmnnaHe ¢opMupoBaHMsS OCHOB HAyYHOTO MWPOBO33DEHHs], OCBOEHUS
o0I1[eHayUHbIX METO/JOB TI03HAHUS U OIbITa MPAaKTUUeCKOr0 MPUMeHeHUsT HayUHbIX
3HaHWU H3ydeHUe TipegMeTa «XUMHUs» Ha YIrIyO/JIEHHOM ypOBHe OCHOBAaHO Ha
MEXIMpPeAMETHbIX CBA3SX C y4eOHBIMM TIpeiMeTaMH, BXOJSAI[UMH B COCTaB
npeMeTHBIX o0bsacTeii «EcTecTBeHHO-Hay4Hble TMpeAMeTb», «MaremMaTHKa U
MH(popMaThKa» U «PyCcCKui 931K U TUTEpaTypar.

[Tpu wu3yueHMM ydeOHOro mnpeaMera «XWMHsS» Ha YI/IyO/JIEHHOM ypOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U cpeaHero o0imiero oopasoBanus (Ha 6a30BOM
YPOBHe), 3ajiaueil MepBOCTeNeHHON 3HAauUMMOCTU siB/sieTCsl (h)OpMHpOBaHHWe OCHOB
HayKM XMMHH Kak o00/1acTh COBPEMEHHOT0 eCTeCTBO3HAHUS, MPaKTUUeCKOM
JesiITe/IbHOCTU uesioBeKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHI. PellieHue
9TOM 3aZlaud Ha YIr/yO/JIEHHOM YpOBHe W3y4yeHUWs TMpeAMeTa IIpeAriosiaraer
peav3alyio TaKKX Lie/iel, Kak:

e (QopmupoBaHMe TIpeACTaB/leHWN: O MaTepuaJbHOM eJWHCTBE MHPa,
3aKOHOMEPHOCTSIX W [103HaBaeMOCTH SIBJIEHUM MPUPO/ibl, 0 MeCTe XUMUU B
CUCTeMe eCTeCTBeHHbIX HayK U e€ Befylleldd poiud B obecrieueHUH
yCTOMUMBOTO  pa3BUTHs ~ uejiOBeUeCcTBa: B  pellleHWHd  TpobsieM
9K0JIOTUYECKOW, SHepPreTUYeCcKo U MHUILeBOM 0e30MacHOCTH, B Pa3BUTHU
MeJUIMHBI, CO3/IaHUU HOBBIX MaTepuasioB, HOBbIX UCTOUHHUKOB SHEpPruH, B
obecmieueHHy pal[MOHABLHOTO TIPUPO/IOTIONB30BaHus, B (hOPMUPOBAHUH
MHUDOBO33peHusi U 00lleli Ky/JbTypbl uUelioBeKa, a TakKe KO0JIOTHYeCcKH
000CHOBaHHOT'O OTHOLLIEHUS K CBOEMY 3/J0POBBIO U MIPUPOJHOM Cpejie;

e OCBOEHME CHUCTeMbl 3HaHWM, JIeXalUX B OCHOBE XHWMHUYECKOU
COCTaBJISAIOIIEN eCcTeCTBEHHO-HayYHOU KapTUHbI MUpa: (PyHjaMeHTaTbHbIX
TOHATHH, 3aKOHOB U TE€OPHUW XHWMHHM, COBDPEMEHHBIX MpeACTaB/JIeHUuNd O
CTPOEHUM BelljeCTBA HA Ppa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/ISIPHOM, ~ HagMOJIEKYy/JSIpHOM, O  TepMOJAWHAaMHUYeCKUX U
KUHETUUeCKUX 3aKOHOMEDHOCTSIX TPOTEeKaHWsl XMMUYeCKUX peaklui, O
XUMUUeCKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTeMax, 00 o0IImx
HayYHbIX MPUHIIATIAX XUMHUECKOTO MPOM3BO/ICTBA;



dhopmupoBaHue y obOyyJarormxcs 0CO3HAHHOT'O TMOHUMAaHUS
BOCTPeOOBAaHHOCTH CHUCTEMHBIX XHUMHUECKHUX 3HAHMM i O0BsSCHEeHUs
K/IFOUeBbIX Wled U TIpo0sieM COBpeMEHHOW XUMMHM, [l OOBSICHEHUS U
TPOTHO3UPOBAHUS SIBJIEHWW, WUMEIOIUX eCTeCTBEHHO-HayUYHYH TIPUPOJY;
I'PaMOTHOTO peIleHus IpobjieM, CBSI3aHHBIX C XMMHEH, TIPOrHO3HUPOBaHMS,
aHa/IM3a ¥ OLIeHKH C TTO3ULIMKM SKOJI0OTHUeCKOM 0e30I11acCHOCTH M0C/IeICTBHI
ObITOBOM U TIPOU3BOJICTBEHHOM /[IesITeTbHOCTU YesloBeKa, CBSI3aHHOW C
XUMHUECKUM  TIPOM3BOJICTBOM, HWCIIONb30BaHWMEM U  IepepaboTKoi
BellleCTB,;

yraybseHde  TIpe/CTaB/ieHMA O  HAYUHBIX  MeTOZaX  ITO3HaHUS,
HeoOXOUMBIX Jjisi TIpUoOpeTeHus] yYMeHHM OpHEeHTHUPOBAaTbCS B MHPe
BeIIeCTB M OOBSICHEHUS] XUMHUECKUX SIBJIEHHUH, HMEIOIINX MeCTO B
TIpHpo/ie, B MPaKTUUECKOU /leITeIbHOCTH U TIOBCeJHEBHOM »KU3HHU.

B nnaHe peanu3auyu TepBoouepefHbIX BOCIUTATeNbHbIX U Pa3BUBAIOLIUX
GYHKIMI 1[e/IOCTHOM CUCTeMbl cpefiHero obiiero oOpa3oBaHUs TIPU U3yueHUU
npeiMeTa «XUMHS» Ha yriayOJéHHOM ypOBHe 0COOyH — aKTyalbHOCTh
nprobpeTaroT Takue LeJiv U 33/laui, Kak:

BOCniUTaHWe YyOeXAEHHOCTM B TI03HAaBaeMOCTU SIBJIEHWW TPHUPOJHI,
YBa)KEHHUs K TIPOI[ECCY TBOpUeCTBA B 00/IaCTH TEOPETHUeCKUX |
TIPUK/IaJHBIX MCC/IeZIOBaHUNA B XWUMHH, (HOPMUPOBAHWE MHPOBO33DPEHHUH,
COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHEe MOTHMBAIMM K OOyueHHI0 W TI03HAHHWIO, CITOCOOHOCTeH K
CAMOKOHTPOJIFO M CaMOBOCITUTAHWIO  HAa  OCHOBE  YCBOEHUS
o011ieueT0BeUECKUX 1IeHHOCTel;

pa3BUTHE M03HABaTeIbHBIX UHTEPECOB, UHTe/UIEKTYaIbHbIX U TBOPUYECKUX
criocobHoCcTe obyuvaronuxcs, GOpMHpOBaHHE Yy HHUX CO3HATEIbHOTO
OTHOIIIEHHSI K CaMO000Opa30BaHWIO M HENpPephIBHOMY 00Opa30BaHHMIO Kak
YCJIOBHIO YCTIEITHOM TIpodheCcCHOHaTbHOM U 00IIeCTBEHHOM JesiTe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 37I0DOBbIO W TIOTPeOHOCTH B
3/10pOBOM 00pa3se JKHU3HU;

dbopMrpoBaHWe YMeHHHI W HAaBLIKOB pa3yMHOr'O IPHPOJOII0/Ib30BaHuS,
pa3BUTHE IKOJIOTUUECKOU KY/IbTYPbI, TPUOOpeTeHHe OIbITa 0011[eCTBEHHO-
T10/1e3HOM 9KOJIOTUUeCKOM JesATeIbHOCTH.

OO11iee uKMC/I0 YacoB, TIPeIyCMOTPEHHBIX /11 U3yUeHUs] XUMUU Ha yTr1y0OieHHOM
ypOBHe cpejiHero obOiilero obpa3oBaHusi, coctaBsieT 204 yacoB: B 10 kmacce —
102 yvaca (3 uaca B Hezient0), B 11 knacce — 102 yaca (3 uaca B Hejie/it0).



COAEPXXAHUE OBYUEHUA

10 KJTIACC

OPTAHNYECKAS XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMUH.

[lpegvMeTr ¥ 3HaueHWe OpraHUYecKOM XWUMHUH, T[pe/CTaBlIeHUEe O
MHOT000pa3uy OpraHu4eCcKNX COeJUHEeHHM.

ONeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsIHMSA. BasleHTHble BO3MOKHOCTM aTtoMa yriepofa. XWMHUuUeckas CBSi3b B
OpraHUYeCKUX COeAVHEeHUsX. Turbl TUOpPUAW3ALMM aTOMHBIX opOuTaneu
yriepozia. MexaHu3mMbl 00pa3oBaHUs KOBa/IeHTHOM CBsi3u (0OMeHHBIN U JOHOPHO-
aKIIeNITOPHBINM). THIBI TepeKpbIBaHUS AaTOMHBIX OpOWTanei, O- M T-CBSI3U.
OpuHapHasi, iBOWHast U TpoiHasi cBsisb. CriocoObl pa3phiBa CBsi3eld B MOJIeKyJlax
opraHuueckudx BeiecTB. [loHatue o cBoOOJHOM pazuKkane, Hykieoduse u
y/ieKTpoduIe.

Teopuss CTpoeHMsI OpraHuyeckux coeauHeHurt A.M. bByTiepoBa u
COBpeMeHHbIe MPe/ICTaB/IeHUsI O CTPYKTYpe MOJIeKy/1. 3HaueHre TeOpUU CTPOeHHs
OpraHhueCcKux CcoefuHeHuW. MoneKyasipHble UM CTPYKTypHble  (DOPMYJIBI.
CTpykTypHble ¢GOpMy/bl pa3lMYHbIX BHUZOB: pa3BEpPHYTas, COKpallléHHas,
ckeneTHas. M3omepus. Buabl u30oMepum: CTPYKTypHasi, IIPOCTPAaHCTBEHHas.
OneKTpoHHbIe 3((eKTbl B MOJIEKYJIax OpraHuueCKuX CoeJlMHeHuM (MHAYKTHUBHBIU
Y Me30MepHbIA 3(PPeKTHI).

[lpencraBneHve 0 KiaacCU(PUKALMU OpraHWYecKux BelecTB. [loHsiTe O
dbyHKIMOHaMBHOM Tpyrire. ['omonorus. ['omonoruueckue psifibl. CucTeMaTuyecKast
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBMa/ibHbIe Ha3BaHUS
OTJle/TbHBIX TIpe/ICTaBUTeJIeH.

OcobeHHOCTH W KraccuuKaiysi opraHudeckux peakifuil. OKHC/IHUTeTbHO-
BOCCTAHOBUTEIbHBIE PeaKLIMi B OPraHWUYeCKOU XUMUM.

OKcrepuMeHTa/lbHble MeTOZlbl W3yueHHsl BellleCTB U UX [peBpallleHUi:
O3HaKOMJ/IeHHe C o0OpasiljaMM OpraHMuecKuX BeIeCTB M MaTepuajaMM Ha UX
OCHOBE, OIbITBl MO TMpEeBpAallleHU0 OpPraHUYeCKUX BeLeCTB TMPHA HarpeBaHUU
(n1aByieHue, oOyT/IMBaHWe W TOPEHHWE), KOHCTPYWPOBaHWE MOJe/iell MOJIeKY
OpraHMYeCcKuX BeIleCTB.

YriaeBogopopasl.

Ankanbl. 'omosioruyeckuil psifi alkaHoB, o01ijasi hopMysia, HOMeHK/IaTypa U
n3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP’-
rubpuav3alsi aTOMHbIX opOuTanell yriepoja, o-CBsi3b. Pu3nyeckue CBOMCTBa
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJIKaHOB: peaklWd 3aMelleHUsi, W30Mepu3alvu,
JleripyupoBaHus, LUK/IU3aluy, MUPoJIn3a, KpekuHra, ropenus. Ilpencrasinenue o
MexaHM3Me peakLMi paJuKaJbHOrO 3aMelLeHus.

Haxosxaenue B pupoge. CriocobslI 1osiyueHus ¥ IpUMeHeHre a/IkaHOB.

Luknoankanel. O61as dhopMysia, HOMeHK/IaTypa u usomepus. Oco6eHHOCTH
CTPOEHUS] M XUMUUYECKHX CBOWCTB MasibiX (IL[UK/IOIpPOMNaH, LUK/I00yTaH) U
OOBbIUHBIX (LMK/IOMEHTaH, LMK/IOTeKCaH) LMK/I0anKaHoB. CriocoObl MomyyeHUs U
IIpUMEHeHUe 1[UK/I0a/IKaHOB.

Ankensl. ['oMo/siorrueckuii psf ajkeHOB, o0Iiast popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKY/l — alKeHOB, Sp’-
rubpuav3alivs aTOMHBIX opOuTanell yriepoja, o- U Ti-CBsis3u. CTPYKTypHasi U
reoMerpuyeckass (Luc-tpaHc-) wusomepus. Du3nyecKkre CBOMCTBA aJKEHOB.
XyAMHUYeCKre CBOMCTBA: PeaklUWW MNPUCOeJIUHEHUs, 3aMelleHHs B O-TI0JIOXKEeHue
NPy JBOMHOM CBSI3U, TMOJMMepy3ald U okucieHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliiy Ha JBOWHYIO CBs3b. CrOCOOBI MO/yueHusl U pUMeHeHe
a/IKeHOB.

Ankanuenbl. Knaccudukaiiusi ankarueHoB (CONPsKEHHbIe, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONPsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AreHOB. Crioco0bl TOTyYeHus U PUMeHeH e alkaleHoB.

AnkuHbl. ['oMoOruUecKuil psifi aTKUHOB, 0011jasi popmysia, HOMEHK/IaTypa U
y3oMepus. DJIKTPOHHOE W MPOCTPAHCTBEHHOE CTPOeHUe MOJIeKYJ aJKWHOB, Sp-
rubpuv3alivs aTOMHbIX opbuTtaseit yriepojga. @usnyeckue CBOWCTBA aJKWHOB.
XvMHUecKre  CBOMCTBA:  peakLuu  [PUCOEJVHEeHUs, JuUMepusalud U
TpUMepH13aluu, OKUCAeHUs. KUC/IOTHbIe CBOMCTBA aTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peaKIMM Ha TPOMHYIO CBsi3b. CIOCOOBI MOMyUYeHUs
Yl TIpUMEHeHUe aJIKUHOB.

ApomaTthueckue yrieBofopozbl (apeHbl). ['omosorvueckuid psifi apeHoOB,
ob1iast hopmyia, HOMeHK/IaTypa U u30Mepus. DIeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o/a. Pu3nyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa OeH30/1a 1 ero rOMOJIOTOB: peaki[uu 3amellleHust B 0eH30/1bHOM KOJIblie U
yIJIeBOJOPOJHOM pajiyKaje, peakluu IPUCOeVHeHUs, OKUC/IeHWe T[OMOJIOIOB
6enszona. IlpeacraBneHre 00 OpHEHTHPYIOIEM [€HCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIbl[e Ha TIpUMepe ajKWIbHBIX DaJUKaaoB, KapOOKCHIbHOM,
T'U/IPOKCUJIbHOW, aMWHO- W HUTPOTPYIIbl, aTOMOB TrasioreHoB. Ocob6eHHOCTH
XUMUYECKUX CBOMCTB cTUpoJa. [lomimepusanus ctuposa. CrocoObl MomydyeHus: u
TpYMeHeHUe apoMaTUUeCKUX yrjieBoA0pO0B.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHBIN yronb ¥ NpoAyKThl ero nepepaboTtku. Criocobbl rnepepaboTku HeTH:



reperoHKa, KpeKWHr (TepMUuYecKui, KaTaJuTU4YecKui), pudOpPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKH HePTH, WX MPUMEHEHHe B TPOMBIILJIEHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEX/Y Pa3/IMUHbIMU KJlaCCaMH yTJIeBOZOPO/IOB.

ONeKTPOHHOe CTpPOeHHe TajIoreHIIPOU3BOHBIX YIJIeBOJOPOAOB. Peakiuu
3aMellleHHs] TajioreHa Ha TUAPOKCOTpynmy, HUTPOTpymmy, LMaHOTPYIIIY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpPOM3BOJHbIE BOJAHOTO W CIHUPTOBOTO
pacTBopa MLIénoud. B3aumogencTBUe AUrajoreHajJkaHOB C MarHWeM U LIMHKOM.
[Tonsitne 0 MeTasyI00OpraHuYeCcKrux COeJMHEeHUSIX. Vcrionb3oBanve
ra/IOTeHTIPON3BOJAHBIX  YIJIEBOIOPOZIOB B OBITY, TexXHWKe U TIPU CHUHTe3e
OpraHUYecKuX BelleCTB.

OKcrepuMeHTa/ibHble MeTOZlbl M3YyuUeHHWs BelleCTB U UX [peBpallleHUi:
v3yueHuve (pU3NUYECKUX CBOWCTB YTJIeBOJOPO/IOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakirii yI/IeBO/IOPOZIOB Pa3IMUHbLIX KaaccoB (obecijBeuriBaHHMe OpPOMHOM WM
VMO/IHOM BOJbl, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBUE alleTWieHa C
aMMUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>KeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKUX BelllecTBaX, IOy4YeHUe STUIeHa |
H3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJueKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMM [laCTMacc, KaydyykoB U pe3WHbl, MOJe/MpPOBaHie MOJIeKYI
YI/1€BOZ0OPO/IOB Y TaJIOreHNPOM3BO/IHBIX YTJIEBOJOPOOB.

Kucnopojcoaepxaigyue opraHuyeckye coeuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHWe MoJieKya (Ha TMpuMmepe
MeTaHO/a W 9TaHosa). ['omosornueckuii psifi, oOigas ¢dopMyna, HU30Mepus,
HOMEeHK/JaTypa W Kiaaccudukaiusa. Dusnueckre CBOMCTBA  Mpejie/ibHbIX
OJHOATOMHBIX CIHUPTOB. BoJoOpoAHBIe CBA3M MeXAYy MOJIeKyJaMy CITMPTOB.
XyUMUUeCKUe CBOMCTBAa: peaklUUU 3aMelleHusi, JerujpaTaliud, OKHUCIeHUs,
B3aUMO/IEICTBME C  OpPraHWYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMH.
KauecTBeHHas peaklyst Ha OJJHOATOMHbIe COIMPTHI. [leiicTBYe 3TaHO/Ia M MeTaHOo/Ia
Ha opraHusM uesioBeka. CriocoObl TIOMy4YeHUsT U TPUMEHeHHe O/[HOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUECKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUPTbI — STUIEHIVIMKOMb W TavlepuH. dusnueckue u
XUMUYeCKre CBOWCTBA: peakl[My 3aMellleHUs], B3aUMO/|eliCTBhe C OpraHUueCKUMU
M HeOpraHhyeCcKWMM KHCJI0TaMM, KayeCTBEeHHasi peaklusi Ha MHOIr0aTOMHbIE
cnupthl. [IpesncraBieHve 0 MexaHW3Me peaklMid HYK/IeO(QWIBHOrO 3aMeleHHs.
HeiictBue Ha opraHu3Mm uesnoBeka. CriocoObl TIOMy4YeHUsT W TIpPUMeHeHHe
MHOT0aTOMHbBIX CITUPTOB.

®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSIHUE TUAPOKCOTPYIIbI U
6eH3onbHOrO sigpa. ®usmueckue cBoiicTBa (PeHoma. OcoOEHHOCTH XWMHUYECKUX



cBOUMCTB (eHosa. KauecTBeHHble peakiud Ha (eHon. TokcMyHOCTH (heHoa.
Crioco0bbI rostyueHusi v ipuMeHeHue ¢eHomna. @enondopmanbieryHas cMoJa.

Kapb6oHubHble coefIJUHEHUSs] — a/lbJIeTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoOHUIBHOMW TpyTibl. ['oMosioruueckue psifbl anberujoB U KeTOHOB, o0Iast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. dPusmueckue CBOWCTBA ajbJeruzioB U
KeTOHOB. XMMMUeCKWe CBOWCTBA  aJbJielTMJOB U  KETOHOB:  peakLuu
npucoerHeHrs. OKUC/IeHre a/bJerujoB, KaueCTBeHHbIe peakliy Ha asibJerubl.
Crioco06bI 110/1yueHus v IpUMeHeHUe ajibJeruioB U KeTOHOB.

O/ZIHOOCHOBHBIe TIpefiesibHble KApOOHOBBIE KUC/IOTh. OCOOEHHOCTH CTPOEHUS
MoJ1eKyJ1 KapOOHOBBIX KUC/IOT. MI3oMepust 1 HOMeHK/1aTypa. Pusnyeckrie CBOWCTBa
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJoposHbIe CBS3U MEXIy
MOJIeKy/laMi KapOOHOBBIX KHUCIOT. XUMHUUeCKre CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiusi 3Tepu(UKalM{, peaklUu C ydaCTUeM YIr/eBOJOPOJHOr0 pajvKaa.
OcobeHHOCTH CBONCTB MypaBbMHOW KHUC/IOTHL. [lOHfITHE O TPOM3BO/HBIX
KapOOHOBBIX KUCIOT — CAOXKHBIX 3¢urpax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IUKapOOHOBBIX KUC/IOT, TUPOKCUKAPOOHOBBIX KUC/IOT. [IpescTaBUTeNM BBICIIMX
KapOOHOBBIX KHC/IOT: CTeapuHOBasl, MaJbMWUTHMHOBAsl, OJIEMHOBas, /UHO/e8ds,
JIUHOMeHo8as KUC/I0Thl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoxsble 3¢upbl. ['omonoruueckuii psij, obias dopmysia, u3oMepusi u
HOMeHK/IaTypa. ®Pusnueckue W XMMUYECKHe CBOMCTBA: TMJPO/IM3 B KUCIOW U
1[eJIOYHOM cpeJe.

Kupbl. CTpoeHue, pusnyeckue U XMMUUeCcKre CBOMCTBA YKUPOB: THAPO/IN3 B
KWCJION U 11jesiouHoi cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, CO/lePrKallliX OCTaTKU
Henpe/e/bHbIX )KUPHBIX KUCI0T. JKUPBI B IPUPO/E.

MBbI/Ta KaK COJTH BBICHIMX KapGOHOBBIX KHC/IOT, X MOOIIee fieficTBIe.

OO0111ast XapakTeprCTHKa yriaeBoioB. Knaccudukaiys yrieBozioB (MOHO-, H-
U TiosiMcaxapufpl). MoHocaxapuzbl: TJIIOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcrpubos3a. @usnueckrde CBOMCTBA M Haxox/eHWe B mpupofe. PoTocuHTes.
XUMUYecKre CBOMCTBA IJIFOKO3bl: PeakLiUM C yuaCTHeM CIIUPTOBBIX U a/bJeruAHON
rpymnrn, CIUPTOBOE U MOJIOYHOKHC/IOe OpoxkeHue. [IpumeHeHUe T/IFOKO3bI, €
3HaueHWe B )KU3He/esTeJIbHOCTA OpraHu3Ma. [lucaxapupl: caxapo3a, MaabTo3a U
nakTo3a. BoccTaHaBnvBarolye 1 HEBOCCTaHAB/IMBAIOLMe Aucaxapupl. I'naponus
aucaxapuzoB. HaxoxxzeHre B pupozie U npumeHeHue. [lonmcaxapyugpl: Kpaxmali,
IJIMKOTeH U Lesuttosio3a. CTpoeHMe MaKpOMOJIeKy/l Kpaxmasa, IJIMKOreHa W
Le/Tto03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYecKue
CBOMCTBAa Kpaxmasa: TMJpO/n3, KaueCTBeHHas peaklys C HOJOM. XUMHYeCKHUe
CBOMCTBA L|eJUTI0JIO3bl: TU/PO/U3, ToyueHre 3¢upoB Le/ntonossl. [ToHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIlepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U MX IpeBpalleHuM:
pPacTBOPMMOCTB Pa3/IMYHbIX CIIMPTOB B BOJe, B3aUMOZIeUCTBHE 3TaHOJIa C HAaTPUEM,
OKHMCJIeHWe 3TWU/I0BOr0 CIUPTa B ajlbJerv/, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMATOM Kaius (BO3MOXKHO MCII0J/Ib30BaHUE
BU/leOMaTePUA/IOB), KauyeCTBEHHble peaklMd Ha anbferufbl (C TUAPOKCHULOM
muammuHcepebpa(l) w  rugpokcuaom  Memau(Il)), peakius raMIiepuHa  C
ruapokcugom Meau(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa TIJIOKO3bl C rugpokcuzoMm Mmenu(Il), Bsanmopeiictere
Kpaxmasa C UO[O0M, pelleHHe 3KCIIepUMeHTa/bHbIX 3a7a4 1o TeMaM «CIupThl U
deHonbl», «Kap6oHOBBIE KUC/TOTBL. CII0>KHBIE 3(HPBI».

A3oTcopepixaljue opraHnyecKyue coeANHeHUs.

AMWHBI — OpraHMueckue Npou3BOJHbIe aMMHuaka. Knaccugpukanuss aMrHOB:
anidarryeckue ¥ apoMaThyeckue; I[epBUYHblE, BTOPWYHbIE U TpPETUUHBIE.
CrpoeHuie MoJiekys, obujasi ¢popmysa, “3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aau(aTUYeCKUX aMHUHOB: OCHOBHbIE CBOWCTBA,
JIKUIMPOBaHWe, B3aMMOJEUCTBUE TePBUYHBIX aMHUHOB C a30THCTOW KHCIOTOM.
CoJsv a/KhIaMMOHHUS.

AHWIVH — TIIpe/CTaBUTe/]lb aMMHOB apoMaruueckoro pszga. Crpoenue
aHWIvMHa. B3avMHoe BMsiHMe TPYIIN aTOMOB B MOJieKyJ/ie aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObI
MOJIyueHus1 M TMpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHwe aHWIMHA U3
HUTPOOEH30/1a.

AmyHOKuCI0TEL. HoMeHKaTypa U usomepus. Ot1pesbHbIe IIpeCcTaBUTeNN O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®usnMuyeckre CBOUCTBA aMHWHOKUCJIOT.
XUMUYecKMe CBOWMCTBA aMUHOKMCJIOT KakK aM(OTepHbIX OpraHUuUecKHUx
COe[IMHeHMM, peaklys T[OJUKOH/eHcalyy, obOpa3oBaHWe TeNTUIHON CBSI3U.
bruonorrnueckoe 3HaueHMe aMUHOKUC/I0T. CUHTE3 M TH/IPOJI3 MENTHU/IOB.

benku kak mnpupogHbie mosMepsl. IlepBuuHas, BTOpUUYHas M TpeTHUYHas
cTpykTrypa OenkoB. XuMHYecKWe CBONCTBA OenKOB: TWUJPO/W3, [eHaTypaius,
KayeCTBeHHbIe peaKl[u1 Ha OesKu.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHuN:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypaiusi 0eskoB TpYM HarpeBaHUM, I[BETHbIE
peakuyMyd Ha OenKd, pellleHHMe SKCIIepUMEHTaAbHbIX 3aZjau 10 TeMaMm
«A3oTCcogeprkanjue OpraHuyeckKue COeIUHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKUX COeUHEHUMN.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€MHeHWW: MOHOMeED,
II0JIMep, CTPYKTYPHOe 3BEeHO, CTelleHb ITO/IMMepr3aLiiu, CpefHsss MOJIeKy/sipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUN —
MoJIMMepHr3aLusi ¥ MOJUKOH/eHC Cal[usl.

[TonumepHbie MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TTOMMETH/IMEeTaKpUIaT, I10JIMKapOOHaTHI,
nosimaTUIeHTepedTanar). Y Tuau3saius 1 rnepepaboTka riacTHKa.

DnacToOMephI: HaTypaJIbHbIN KayuyK, CUHTETUYeCKue KayuyyKu
(byTazieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3unHa.

BonokHa: HaTypa/nbHble (XJIOTOK, 111€PCTh, 1IE/K), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTHYeCKHe (KarpoH U J1aBCaH).

[Tonumepsl CrieLajibHOTrO Ha3HaueHus (Tednon, KeBJjiap,
3/IEKTPOITPOBO/ISIIME TIOJIMMEpPhI, Oropa3/iaraemMble MOMMepbI).

OKCcrepyMeHTa/IbHble MeTO/Ibl U3yueHusl BellecTB U MX TpeBpalljeHul:
O3HaKOMJIeHHe C 00pa3iiaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs TI0
MacCOBbIM  [JIOJIAM  3JIeMEHTOB, BXO/JSILIMX B €ro COCTaB, HaXOXJeHHUe
MOJIEKYJIIPHOM (OPMYJIbI OpraHUYecKOro coeAuHeHUsi Mo Macce (06béEMy)
TIPOAIYKTOB CTOPaHWsl, TI0 KOJMUYeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB
peakiid W/WIU WCXOJHBIX BeIIeCTB, YCTaHOBJEeHUe CTPYKTYPHOU (HOPMYJIbI
OpPraHWYecKOro BellleCTBA Ha OCHOBe ero XMMHWUeCKHWX CBOWCTB WA CIIOCOOOB
TOJIyueHUsi, OIpejiejieHHe JI0MM BbIXOJla MPOAYKTa peaklM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MexripeiMeTHBIe CBSI3U.

Peanu3aniyis MeXXripeIMeTHbIX CBsI3€l MPU U3yUeHWH OPraHUYeCcKOW XWUMHUU B
10 kmacce oOCyIIecTB/sieTCsl uepe3 WCIIOMb30BaHWe Kak OOIIMX eCcTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/NbHBIX TpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb11ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAy4YHbIN (DaKT, TUIIOTe3a,
Teopus, 3aKOH, aHaau3, CUHTe3, KiaccudbuKaius, HabaroJeHue, HU3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeIeCTBO, Tes0, O0OBEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3NMUecKre Be/JMUYMHBI, €JUHHUIIbI W3MepeHHs, CKOpPOCThb, Heprus,
Macca.

Buonorusi: KjaeTkKa, OpraHu3M, 5KOCHCTeMa, Owuocdepa, MeTabOH3M,
Hac/ieJICTBEHHOCTb, aBTOTPO(MHLIN U TreTepOTPOHBIM TUMN MUTaHUs, Opo’keHue,



dotocuHTe3, bixaHue, OenKH, YIJIEBOAbI, >KUPbI, HYK/JIEWHOBbIE KHCJIOTHI,
(dhepMeHTHI.

['eorpacusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosorvs: TUIlEeBble TPOAYKTbl, OCHOBBI pal[MOHAJLHOIO TMUTaHUS,
MOIOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBILIASI 1 HEOPTAHUYECKASA XNUMUSA

TeopeTnueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUueckur siemeHT. M3oTonel. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UHWC/Ia. DHEPreTHYecKrhe YPOBHHU U
MolypOBHU. ATOMHbIe opOuTanu. Kinaccudukaiysi XuMUuecKrx 3/1eMeHToB (s-, p-,
d-, f-onmemenTsi). PacripesesieHrie 3/IeKTPOHOB 10 aTOMHBIM — OpOUTAsISIM.
DneKTpoHHbIe KOH(MUTypallid aTOMOB 3/IEMEHTOB MepBOr0—UeTBEPTOrO Mepro/ioB
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHWM, 3JIEKTPOHHbIe KOH(UTypaliyi MOHOB.
OJIeKTPOOTPULIATETBHOCTb.

[Tepruoanueckuii 3aKoH U Ilepyuoanyeckasi cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.N. MengeneeBa. CBsI3b MepyuoJyueCcKOro 3akoHa U Ileprogyueckor CHCTeMbI
XMMUUECKUX 37IEeMEHTOB C COBDEMEHHOW TeOpHhel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH M3MeHeHHsI CBOMCTB XUMUUeCKUX 3/IeMEeHTOB U 06pa3yeMbIX UMU
MPOCTBIX W C/AOXKHBIX BeleCTB [0 TpylraM U [epuojam. 3HaueHue
riepuoanueckoro 3akona /1.11. MenpeeeBa.

XvMmudeckas CBs3b. Bubl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/iiMueckas. MexaHu3Mbl 00pa30oBaHUsI KOBa/JIeHTHOW CBsI3U: OOMeEHHbIN U
JIOHOPHO-aKLeNTOPHBIA. JHePrus U JjiuHa CBsi3u. [1o/ispHOCTb, HaNpaBJIEeHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3u. KpaTHele cBa3u. BopoponHasi CBsi3b.
MexMo/eKyJ/IsipHble B3aUMOZENCTBUS.

BanleHTHOCTE M BajleHTHbIE BO3MOXXHOCTU aTroMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJIEKYJ/I C UX TeOMeTPUUYECKUM CTPOeHUeM (Ha MprMepe CoeuHeHUN
371IEMEHTOB BTOPOI'0 Mepuoza).

[IpencTaBieHre 0 KOMIUIEKCHBIX coelMHeHUsAX. COCTaB KOMIIJIEKCHOTO MOHa:
KOMIlIeKcoobpa3oBaTesib, JIUraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeJMHeHHUH.
[ToHsATHE O KOOPAWMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/IIPHOTO U HEMOJIEKYJIIPHOTO — CTPOeHusl.  THIIbI
KPUCTA/JIMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIECTB.

[TonsiTne o gucriepcHbIx cucteMax. VictuHHbIe pacTBophl. [Ipeacrasiienuve o
KOJ/UTOWHBIX pacTtBopaX. CrocoObl BbIpa)KeHUsT KOHIIEHTPALIMA PacTBOPOB:
MaccoBas [0/ BellleCTBa B PaCTBOpe, MOJIsIpHasi KOHLeHTpalys. HachlljeHHble 1
HEeHAaCBIIL[eHHbIe PACTBOPHI, paCTBOPUMOCTb. KpucTtaniorugparsl.



Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHu4eckux BelecTB. TpuBUaIbHbIe
Ha3BaHUS OT/le/IbHBIX MpeCTaBUTe/el HeOPraHUUeCKUX BelleCTB.

Krnaccudukaiys XMuMUuecKuxX peakiuii B HEOPraHW4YeCcKOM U OpraHu4ecKou
XUMUU. 3aKOH COXPaHEHMUsl MacChbl BeleCTB; 3aKOH COXpPaHeHHWsl U MpeBpaleHus
HEepPruu MpU XUMUUYeCKUX peaklusx. TersioBbie 3QheKTbl XUMUUEeCKUX peakKLUil.
TepMoxuMHyeckre ypaBHEHUSI.

CKOpOCTh XMMHUECKOW peakLiH, e€ 3aBUCUMOCTb OT Pa3/IUYHbIX (PaKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakiyuy. Karaaus v KaTtanv3aTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHsi. PaKTOpbl, BAUSIOLIME Ha TOJI0)KEHWEe XUMHYeCKOro
pPaBHOBECHS: TeMIIepaTypa, /laB/ieHre U KOHLIEHTPaLlX BeleCTB, YUaCTBYIOLMX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutiyeckass auccoruaius. CuibHble YW y1abble  3/1€KTPOJUTHI.
Crenenb gucconumaiuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
nienouHas. Bomopoassiii okasatens (pH) pactBopa. I'hiponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakuyu.  CTerneHb  OKUC/IEHWUS.
Oxkuc/iMTenb M BOCCTaHOBUTeNb. [lpoliecchl OKWC/AEHUSI YW BOCCTaHOBJIEHMS.
BakHeiilllvie OKWCIUTEM M BOCCTaHOBUTENW. MeToJ 3/IeKTPOHHOro OasaHca.
ONeKTpOJIM3 pacCTBOPOB U PacIylaBOB BeLeCTB.

OKCrepyMeHTa/ibHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
pa3/jioykeHuWe TepoKcuJa BOAOpOJa B MPUCYTCTBHMM KaTaau3aTopa, MOJenu
KPUCTa/I/TMUeCKUX PeLETOK, MPOBe/ieHre peaki[uii MOHHOro 0OMeHa, orpeiesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WH/JWKATOPOB, W3yYeHHWe BIIUSHUS Pa3IUYHbIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
pPaBHOBECHSI.

Heoprannueckasi XumMusl.

[Tonoxxenne HeMmeta/uioB B [lepuoanueckord cuUCTeMe XWUMHUYECKHUX
snemeHToB [.. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. du3nuecKue
CBOMCTBA HEMeTa/I/IOB. AJIJIOTPONUSI HeEMeTa/UIoB (Ha MpuUMepe KUCJI0pOJa, Cephbl,
docdopa u yrieposa).

Bopgopop. Ilonmyuenue, ¢gusnueckre M XUMHYeCKHMe CBOWCTBA: peakLUd C
MeTa/ylaMU U  HeMeTa//laMM, BOCCTAaHOBUTEe/IbHbIe CBOMCTBA. [ 'WApU/BIL.
Ton/vBHbBIE 37IEMEHTBI.

lanorenbl. HaxoxxzieHve B TIpupoie, CriocoObl moayueHus, dhu3uueckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZOpOAbI. BakHelme KUCI0pPOACOAeprKale
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbBIE CTIOCOOBI TTOTyYeHuUs
rasioreHoB. [IpyMeHeHUe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o3o0H. JlabopaTopHble ¥ TIPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
Kuciopoga. dusnueckre U XWMUUECKHEe CBOMCTBA U MPUMEHeHWe KHC/I0poJa U
030Ha. OKCUZBI U IePOKCUTIBL.

Cepa. Haxoxzaenue B Tipupojie, CIIOCOOBI TO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorictBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepri(VI). CepHuctas ¥ cepHasi KMCJIOTbI U WX cod. OCOOEHHOCTU CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cephl U e€ coeIMHeHUH.

A3or. HaxokgeHwe B TIpUpPOZe, CIIOCOOBI TIOMyueHHUs, (GU3NUeCKHe u
XMMHYeCKHe CBOMCTBa. AMMMAK, HUTpU/bl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCOTBI U UX coyii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IprMeHeHue a30Ta
U ero coefiIMHeHUN. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B TPHUPOZe, CIOCOObI MOMyueHHs, (U3NUeCKUe U
xumuyeckue cBoiictBa. Pochuabl u pochuH. Oxcuabl docdopa, docdhopHas
KUcioTa U eé cond. IlpumeHeHue Qocdopa u ero coefuHeHul. PochopHbIe
y100peHus.

Yrnepon, HaxoxkieHWe B Opupoge. AJUIOTPOMNHbIE  MOAU(DUKALUU.
dusnyecke W XUMHUYECKWe CBOWMCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTa U eé
co/ii. AKTUBUPOBaHHbBIN Yyronb, afcopbius. ®ynnepeHsbl, rpadeH, yryiepojHbie
HaHOTPYOKU. IIpriMeHeHHe TPOCTHIX BEINeCTB, 00pPa30BaHHBIX YTIIEpO/IOM, U €ro
CcoeIMHEeHUH.

Kpemnuii. HaxokzeHre B MpupOZe, CIOCOObI ToyiydeHus1, (u3nueckde u
xuMuueckue couictBa. Okcuy kpemHus(IV), KpeMHUeBasi KWC/I0Ta, CUIUKATHI.
[IprMeHeHMe KpeMHUS U ero coeluHeHuM. CTeK/0, ero nojiyyeHue, BU/Ibl CTEK/IA.

[Tonoxxenue Meta/ioB B [lepuosnueckol cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OOrue
du3nueckue CBOMCTBa MeTa/yioB. [IprMeHeHHe MeTa/sIOB B ObITY U TeXHUKe.
CrnuiaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHUd MeTa/uioB. OO6mue  criocobbl

T0JIyYeHusI MeTaJl/IoB: T'UJpOMeTalsTyprus, MIMPOMeTaJl/Typrus,
ynekTpoMeTasiyprusi. [loHsiTue o Koppo3uu MeTasioB. CrocoObl 3alliiThl OT
KOPPO3UH.

OOmiast xapakTepucTvka MeTa/uioB IA-rpyrimbl Ileprouueckoil CHUCTeMBI
XUMHUUECKHUX 3yieMeHTOB. Harpuii U Kamui: 1osnydyeHue, ¢usnyeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEHME TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miass xapakrepuctika MetasuyioB IIA-rpynmbr Ilepuoguueckoil CUCTEMBI
XUMHUUECKUX 371eMEeHTOB. MarHuii W KajblLui: IoJydyeHue, (u3nueckde U
XUMUYeCKre CBOMCTBA, IIPMMEHeHHe IIPOCThIX BeLeCTB M WX COeJVHEeHUHU.
JKécTkoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.



AstoMUHMI: TIOy4YeHue, (r3nyeckrie U XUMUUeCcKue CBOMCTBA, MPUMeHeHUe
MPOCTOrO BellleCTBA W €ro coefiuHeHW. AmoTepHble CBOWMCTBA OKCHAA H
TUPOKCHUIA aTFOMUHUS, TUIPOKCOKOMILIEKChI aTFOMUHUS.

OO61asi  xapakTepucTUKa MeTa/uioB TmobouHbix moAarpymmn  (B-rpyrim)
[Tepuorueckol CUCTEMbI XUMUUECKUX 3/IEMEHTOB.

dusrueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefnHeHU. OKCHUIbI U
ruapokcubl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMAaThl, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [1o/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOWCTBA MapraHila U ero CoeJAvHeHU.
Baxueliive coepuHenusi wMapradHua(Il), wmapranua(IV), wmapranga(VI) wu
mapranua( VII). I[lepmaHraHat Kaausi, ero OKAC/IUTe/IbHble CBOMCTRBA.

dusrueckre U XMMUYECKHWe CBOMCTBA ’Kejle3a U ero coefrHeHun. OKCHJpI,
ruApokcuzbl U conu xenesa(ll) u xxenesza(Ill). [TonyueHre 1 puMeHeHUe >kese3a
Y ero CIJIaBOB.

du3nyeckre U XUMUYECKWe CBOKMCTBA Me[iu U eé coeiuHeHuH. [ToyueHve u
TIpUMEHeHue MeJy U eé CoeJMHEeHUM.

[uHk: monyuyeHuwe, ¢u3UUeckue W XUMUYeCKhe CBOUMCTBa. AMdoTepHbie
CBOMCTBA OKCH/a M TU/IPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHue
L[MHKa Y ero CoeJHEeHUM.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BellleCTB U WX [peBpallleHUi:
n3ydyeHre oOpas3l[OB HeMeTas/yIOB, TOpeHUe cepbl, ¢ocdopa, xesne3a, MarHus B
KUC/IOpOJe, U3ydyeHUe Ko/leKuu «MeTa/uibl M CIJIaBbl», B3aUMO/EWCTBUE
1[eJIOYHBIX U L1eJI0UHO3eMeJIbHbIX MeTalJIoB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTEPUAJIOB), B3aUMOJEMCTBUE LIMHKA U JKejle3a C pacTBOpaMU KHUC/IOT H
111e/i0Uel, KaueCTBeHHbIE PeaKklid Ha HeopraHWyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KAaTUOHbI METa/lJIOB, B3aUMO/IeICTBUE THJPOKCUIOB aJIOMUHUSI U LMHKA C
pacTBOpaMy KUCJ/IOT U I1e/I0Ueid, pelieHre 3KCIepUMeHTalIbHbIX 3aad Mo TeMaMm
«[amorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MTOATPYIII».

XHUMHA Y )KU3Hb.

Posib XvMuM B 00ecriedyeHN YCTOMUMBOTO pa3BUTHS uesioBeuecTBa. [loHATHE
O HayyHbIX MeTOAAX TIO3HAaHUSI U MEeTOJOJIOTMM HAyUHOr0 HCC/IeJOBaHUS.
HayuHble NMpUHIUIIBI OpraHu3ali XUMUUeCKOro TIPOX3BO/CTBA. [IpOoMbIiiieHHbIe
CriocoObI MOTyueHUs] BayKHEUIIIMX BelliecTB (Ha MprMepe MPOW3BO/ICTBA aMMHaKa,
CepHOM KHWC/IOThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI TOyUeHUs MeTalIoB U
Cru1aBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefibl U ero IOC/Ie/ICTBUS.
Posib xuimun B 06ecrieueHUH SHepreTHUecKoi 6e301acHOCTH.

XuMUsi M 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpexacTtBa. IlpaBusia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUSI MIAIIM: OCHOBHBbIE KOMIIOHEHTBI, MUll[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TTUITIEBOM 0€30T1aCHOCTH.

Kocmetnueckre v mnap@romMepHble cpezacTtBa. beiToBasg xumus. IlpaBuna
6e30macHOTO MUCII0/Ib30BaHUsI TIperapaToB ObITOBOM XWUMWUKA B TIOBCEAHEBHOM
JKU3HMU.

XVMHUS B CTPOUTE/LCTBE: Ba)KHEMIIMEe CTPOUTE/bHble Marepuasbl (LeMEHT,
6eToH).

Xumus B CeIbCKOM X03siiicTBe. OpraHnyeckrie 1 MUHepasbHbIe YI00peHus..

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPaCKW, CTeK/IO, KepaMHUKa.
Marepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7auu.

PacuéTel: Macchl BelllecTBa Wik 00bEMa ra3oB MO WU3BECTHOMY KOJIMUECTBY
BellleCcTBa, Macce wWid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
Macchl (00BEMa, Ko/MYecTBa BellleCTBA) MPOAYKTOB DeakiuH, eC/Au OJHO U3
BelleCcTB UMeeT TpUMecH, Macchl (00BEMa, KOIMUecTBa BelecTBa) MPOAYKTa
peaklyy, ecJid OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OmNpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BellleCcTBa, MAaCCOBOU [IOIM W MOJSIPHOU
KOHLIEHTpAaLlMM BellleCTBa B pacTBOpe, [0JM BbIXOAA MNPOAYKTAa peakLuyd OT
TeOpeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpU  u3ydeHWH 0oOIent u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYyLeCTBJ/ISIETCS Yyepe3 UCIOJIb30BaHUe KaK
oOII[MX ecTeCTBeHHO-HAayUHbIX TMOHSATUM, TaK U MOHATHMN, TIPUHATHIX B OT/Ie/IbHBIX
rpeiMeTax eCTeCTBeHHO-HAyUYHOI0 [JUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyUHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuuKalys, TepuoAUUHOCTb, Hab/oieHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MOZle/IMpOBaHue.

du3nukKa: Marepus, MUKPOMUDP, MaKpOMHp, aTOM, 53JIEKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKU YPOBEHD,
BeII|eCTBO, Teyio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, W/eanbHBIA Ta3,
(¢ur3nuecKue BeJIMUKHBI, eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEePIUsi, Macca.

Buosorusi: KneTka, opraHusM, Kocucrema, 6uocdepa, MeTabosm3M, Makpo-
Y MUKDPO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMeHTHI,
TOPMOHBI, KpDYTOBOPOT BeL[eCTB U MOTOK SHEPTrUy B S5KOCUCTeMaX.

['eorpadmusi: MUHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypcsbl.

TexHosorusi: XMMu4eckass MPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTE/IbHbIE
MarepHrasibl, CeJIbCKOXO3MCTBEHHOEe TIPOU3BO/CTBO, IHILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHUeCKas TIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3eKTPOHHast
TIPOMBILIEHHOCTb, HAHOTEXHOJIOTUH.



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

JINUHOCTHBIE PE3YJIbTATDI

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 BOCTIMTAHUA:

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 BOCIIUTAHMSA:

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 BOCIIUTAHMS:

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 KY/ILTYPHI 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) TPYAOBOr0 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) 3K0/10r14ecKoro BoCIIUTaHUsA:

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) e HHOCTH 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 YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHS

1) 6a30BbIe JIOrHUECKHE 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) 0a3oBbIe UCC/IE0BATE/ILCKHE IeHCTBHUS:

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;

HCII0/Ib30BATh 3HAKOBO-CMMBOJ/IMYECKHE CpeACTBd HalrJIAJAHOCTH.

KoMMyHUKaTHBHbIe YHUBepCa/IbHbIE YueOHbIe AeHCTBUs:



3a/laBaTh BOMPOCHI T10 CYILeCTBY 00CYKAaeMoii TeMbl B X0O/le Arhaiora u/umm
JIVCKYCCHU, BbICKA3bIBaTh UleH, (OPMY/TUPOBATh CBOM TPEJI0KEeHUS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeIJIOKEHHOU 3a/1auu;

BBICTYIIaTh C TpEe3eHTal[del pe3y/IbTaTOB I103HABATE/ILHOM JeSITe/IbHOCTH,
TI0JTyUeHHBIX CAMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TIPU BHITIOJTHEHUH
XUMHUECKOTO 3KCTieprMeHTa, TTPAKTHUeCKOH paboThl TI0 HUCC/IeJOBAaHUIO CBOMCTB
M3y4aeMbIX BeIIeCTB, peaar3aljiid yueOHOro IpoeKkTa, ¥ ()OpMy/IMPOBATh BLIBO/bI
10 pe3y/jbTaTaM MPOBEeAEHHBIX HMCC/IeA0BAaHUIN IyTEM COrIACOBAHUS TO3ULIAN B
xo/le 06CcyKaeHus: 1 0OMeHa MHEeHUSIMH.

Pery/isaTUBHBbIE YHUBepPCa/IbHbIE yYeOHbIe AeiiCTBHA:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYIECTB/ISITb CBOK) T103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpefesisis eé 1enu U 3afaud, KOHTPOJMpOBaTh U MO Mepe
He0OXOIMMOCTH KOPPeKTUPOBaTh TMpe/jlaraeMblii  aJifOPUTM  JIeMCTBUM  TIpU
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTeIbCKUX 3afiayu, BbIOMpaTh HanboJee
3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOMyUYeHHs] HOBBIX 3HAHUH O
Bell[eCTBaX U XUMUUECKUX PeakLUsX;

OCYLLIeCTB/ISITb CaMOKOHTPOJIb [JIeITeIbHOCTM Ha OCHOBE CamMoOaHalausa U
CaMOOL|eHKH.

IMPEIMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3yabTaThl OCBOEHHS MPOTPAaMMBbI 110 XMUMHH Ha yT/1y0/IeéHHOM
ypOBHE Ha YPOBHe cpejHero o0iiero oOpa3oBaHUs BK/IOUAIOT crieldduyecKre
J71s1 yueOHOTO rpeaMeTa « XUMHs» HayuyHble 3HaHUS, YMEHUSI U CITOCOObI IeMCTBUI
10 OCBOEHHIO, WUHTepIipeTalui U 1peobpa30BaHUI0 3HAHUM, BU[bI [IeSITeTbHOCTH
10 TIOTyYeHWI0 HOBOTO 3HAHUS W MPUMEHEHWI0 3HaHWW B pa3/IMUHbIX y4eOHBIX
CUTyaLUsX, a TAK)Ke B PeaslbHbIX )KU3HEHHbIX CUTYaLUsIX, CBA3aHHbIX C XUMUeln. B
rnporpaMme 10 XWMWU TpeJMeTHble pe3y/bTaTbl MpeJCTaB/JeHbl MO0 TroAaM
V3yYeHMUsl.

10 K/TACC

[TpemMeTHBIe pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckass XUMUs»
OTpaykaroT:

cchOopMUPOBAHHOCTh TIPeACTAB/IEHUN: O MeCTe W 3HaueHWM OpTraHUYecKOu
XUMHH B CHCTEME eCTeCTBEHHBIX HayK W e€ PO/ B 00ecrieueHWd YCTOMUHMBOTO
Pa3BUTHS Ue/I0OBeUeCTBa B PellleHHH Mpob/ieM 3KO0JIOTHUeCKOM, SHEpreTUUeCKor u
nUIIeBoi 6e30TMacHOCTH, B Pa3BUTUUA MeAWLIMHBI, CO3ZIJaHUM HOBBIX MAaTe€pHAJIOB,



HOBBIX VCTOYHUKOB SHepruy, B obecrieueHUU paLMOHA/ILHOTO
MPYUPO/IOII0/Ib30BaHKsl, B (POPMUPOBAHMU MUPOBO33peHUs] U O0Ied KyJbTYpbl
ye/ioBeKa, a TaKKe 9KOJOrMueckKM OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3/JOpPOBBIO Y IPUPOJHOM Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMWUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/IArarolye MOHATHS — XUMUUeCKUW 3/IEMEHT, aToM, SiZIp0 M 3JIeKTPOHHas
obonouka aToma, S-, p-, d-aTOMHble OpOWTa/NM, OCHOBHOe M BO30YXXJEHHOE
COCTOSIHUSI aTOMa, TruOpUAW3alusi aTOMHBIX OpOuTaseil, WOH, MOJIeKY/a,
Ba/IeHTHOCTb, 3/IEKTPOOTPHULATE/IbHOCTb, CTeNIeHb OKMC/IeHUSl, XUMUUeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbIN CKesieT, QyHKIMOHa/IbHas
rpynna, pajuKana, CTPYKTypHble GopMysbl (pa3BépHYThble, COKpallEHHbIE,
CKeJleTHble), W30Mepusi CTPYKTypHas M TPOCTPaHCTBeHHasi (TeomeTpryeckKasi,
OINTHMYecKasi), W30Mepbl, TOMOJIOTUYECKWUU PpsZl, TOMOJIOTH, YTJIeBOJOPO/bI,
KWUC/IOPOJi- U a30TCO/lepKalljue OpraHhvyeckue CoeJUHEeHUs, MOHOMep, IMOJIMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJMHEeHUs; TEeOPUM, 3aKOHBI
(neprognueckuit 3akoH [I. . MeHpjeneeBa, Teopusi CTPOEHUS] OpPraHUYeCKUX
BewecTB A. M. ByTyiepoBa, 3aKOH COXpaHeHHs1 MacChl BeLeCTB, 3aKOH COXPaHeHUsI
W IIpeBpallleHus] 5SHEepruM INpU XUMUYEeCKUX peaklHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHWM, MUPOBO33peHUeCKre 3HaHWUs, JieXallie B OCHOBe
MOHWMaHKSI TIPUUMHHOCTH M CUCTEMHOCTA XUMUUECKUX SIBJIEHWUM; TIpe/|CTaBIeH s
O MeXaHU3Max XUMHUeCKHUX peaklui, TepMOJAWHAMHUYECKUX M KUHeTHYeCKUX
3aKOHOMEPHOCTSX WX MPOTeKaHUs, O B3aMMHOM B/IMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30MepHbIU 3(pdekThl, opueHTanTsl 1 v II pona);
dakToNOrMUeCKe CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 6e3omacHOM
MCTIOMIb30BaHUM Ba)KHEMIIIMX OpraHUUecKuX BeIecTB B ObITY W TPaKTH4YeCKOMn
JiesTeIbHOCTU ~ 4YesioBeKa,  OOLIMX  HayuHbIX  IpPUHLUIAX  XUMHUECKOTro
MPOM3BO/CTBA (Ha MpUMepe MPOU3BO/ICTBAa MeTaHO/1a, epepaboTKu HedTH);

c(OpMUPOBAHHOCTb YMEHMI: BBISB/SATh XapaKTepHble MPU3HAKU TMOHSTHH,
yCTaHaB/IMBaTbUX B3aWMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOLME TOHSTUS TPU
OIMCaHUM COCTaBa, CTPOEHHSI U CBOMCTB OPraHUYeCKUX COeUHEeHU;

c(hOpMUPOBAHHOCTb YMEHUM:

WCMO0JIb30BaTh XUMUUECKYH0 CHMBOJIMKY [I/ISl COCTaB/I€HUS] MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHuyecKux
BeLeCTB;

COCTaB/ISITh YPaBHEHUsI XUMUUECKHUX Peakl[Mil U pacKpbIBaTh WX CYILHOCTb:
OKUCJ/IUTEIbHO-BOCCTAHOBUTE/IbHBIX ~ peakLyid  TOCPeACTBOM  COCTaBJIeHUS
5/IEKTPOHHOTO 0ajiaHca 3TUX peakluid, peakluii HOHHOrO oOOMeHa TyTéM
COCTaBJ/IeHUS UX MOJHBIX U COKPALLEHHBIX UOHHBIX YPaBHEHUI;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIeCTB /ISl WITKCTpalyuu
VX XUMUYECKOTr0 U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/IWBaThb MPUHAZJ/IEKHOCTh HM3yUeHHBIX
OpraHMYeCcKuX BeIecTB MO HX COCTaBy U CTPOEHUIO K OIpe/e/léHHOMY
K/IacCy/Tpynme COeJWHeHWM, [JaBaTb MM Ha3BaHUAd [0 CUCTEMaTUUeCKOU
HoMeHknaType (IUPAC) v npuBOAWUTH TpHBUA/lbHble Ha3BaHWS /i OTAE/JbHBIX
Tipe/iCTaBUTe/Ield OPraHMYeCcKuX BellecTB (STW/IeH, alleTWIeH, TOMYO0s, TJIMLEepPHUH,
STUIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aneTaabJerusi, aneToH, MypaBbHHas
KUCJIOTa, YKCYCHAasi KMCJI0Ta, CTeapUHOBAs1, OJIEMHOBAsA, NTaIlbMUTUHOBAsI KUC/IOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, ()PYKTO3a, aHWIWH, AWUBWHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [IpyTrue);

c(hOpMUPDOBAaHHOCTb YMEHUS1 OMpeJesiTb BUJ XUMWUECKOW CBSI3U B
OpraHhuYeCKuX COeAVHEHUAX (KOBa/leHTHass ¥ WOHHAas CBsi3b, O- WU TI-CBf3b,
BOJIOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOpPUM CTPOeHUs
opraHnueckux BeirjectB A. M. Byt/iepoBa /151 00bsICHeHUST 3aBUCUMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHWMe,
dbu3nueckue M XUMHUYECKWe CBOMCTBA TUIMUHBIX TMpeACTaBUTe/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, LUK/IOAJKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKMHOB, AapOMaTUYeCKUX YTJIeBOJOPOJOB, CIHUPTOB, albleru/ioB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTLIX U CIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUIN U
aMHUHOB, AMMHOKHC/IOT, OesKoB, yriaeBofioB (MOHO-, AW- W TOJMCaXxapy/ioB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIUX XWMUUECKHMX PpeakUWd C WCHO0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHMsl MO/ TBEP)K/JaTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHU OT
KPaTHOCTU U TUMNA KOBAJIEHTHOU CBSI3U (0- U T-CBSI31), B3aUMHOTI'O BJIUSIHUSL aTOMOB
Y TPYIIIT aTOMOB B MOJIEKyJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJJOPO/HOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ro mepepaboTKU W
MpaKTUUeCKoe MprMeHeHHe MPOAYyKTOB repepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUS] CHUCTEMOM 3HAHUW O eCTeCTBeHHO-HayUHbIX
MeTOo/laX MOo3HaHUsl — HabJtoleHny, U3MepeHrH, MOJeTMPOBaHNH, SKCTIepPUMeHTe
(peasibHOM U MBIC/IEHHOM) YU YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh YMeHHsI TIPUMEHSIThOCHOBHbIE OTlepaliiy MbICTUTebHON
JesiTe/IbHOCTU — aHaiu3 U CUHTe3, CpaBHeHHe, 0000IeHHWe, CHCTeMaTH3aluIo,



BbIsIBJIEHVE TIPUUMHHO-C/Ie[ICTBEHHBIX CBs3€el — [I/I1 U3yueHUsi CBOWCTB BelleCTB U
XMMMWYECKUX PeaKluu;

c(hOpMHUPOBAaHHOCTb YMEHMM: BbISIB/ISITh B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C
TIOHATUSIMA U TIPEJICTaB/eHUSIMUA JIDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [Isi
b6omee 0CO3HAHHOTO TIOHMMAHUS CYIIJHOCTH MaTepHaJbHOTO eAWHCTBA MMUPa,
WCTI0/Tb30BaTh CUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOrHO3MPOBAHUS SIBJIEHUM, UMEIOIHUX eCTeCTBeHHO-HayUHY0 IIPUPO/Y;

chOpMUPOBAHHOCTh ~YMEHUW: TIPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMysaM M ypaBHEHUSIM XUMHUECKUX peakKilUil C UCM0Jb30BaHUeM (r3UueCcKuX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeIeCTBAa), XapaKTepU3YHOIIUX
BellleCcTBa C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXXAEHUID XUMUYeCKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
TIPOZAYKTaM CrOpaHwsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBAaTh, aHAJIU3MPOBaTh U OL|EHUBAThb
C TO3WIMHA  JSKOJOrMYecKor  6e30MacHOCTH  TIOC/TeACTBUS  ObITOBOM U
MIPOU3BO/ICTBEHHON  JIeSITeIbHOCTU  UesioBeKa, CBsS3aHHOM C TmiepepabOTKoOM
Bell[eCTB, MCI0J/Ib30BaThII0/yYeHHbIe 3HAHUS [IJIs1 TIPDUHSTUSI TPAaMOTHBIX pellleHUi
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUEH;

cchOpMUPOBAaHHOCTh YMEHMI: CaMOCTOSATE/NLHO TUIAaHUPOBaTh W TIPOBO/IUTH
XUMUYECKU SKcriepuMeHT (TlojiydeHHMe W W3yueHHhe CBOMCTB OpraHh4YecKux
Bell[eCTB, KauyeCTBEHHble peaKlUU Yr/aeBOAOPOJOB Ppa3/UUHbIX K/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUUeCKuX BelecTB, pelleHue >SKCIepUMeHTaTbHbIX
33/jay M0 pacrio3HaBaHUIO OpraHWYecKUX BeIecTB) C coO/ro/ieHreM TpaBuil
6e3omacHoro ofpailieHysi C BelllecTBaMM U JlabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBaTh 1ieib UCCAE/I0BaHUsS], TPEJCTaB/IsATb B pa3lMyHOW (¢opme
pe3yJbTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

cobsirofjaTh TIpaBU/Ia 3KOJIOTUUYECKH 1[eiec000pa3HOro moBefieHusi B ObITY U
TPY/JOBOU [1eAITe/TbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY»Karollei
TIPUPOJHOW Cpe/ibl U JOCTHKEHHs €6 yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUECKOTO [IeHiCTBUS Ha J»KUBbIe OpraHWU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHKUMasi CMbIC/ roka3aTens [T1K;

aHa/IM3UPOBaTh 1jesieco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOIIIEHUST PUCK-TI0/1b3a;

c(OpMUPOBAHHOCTh YMEHHM: OCYLIeCTB/ATh LieJieHarpaB/ieHHbIA TOUCK
XUMHUeCKON MHGOpPMAI[MU B PA3/IMUHBIX UCTOUYHHMKAX (HayuHasi U yueOHO-HayuHast
JuTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUuTUUeCKu
aHa/IM3UPOBaTh XMMHUYECKYH0 UH(OpMaI[uio, TilepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C IIOCTaB/IEHHOMN yueOHOM 3a/iauei.



11 KITACC

[TpenmMeTHbIe pe3y/ibTaThl OCBOeHHsI Kypca «OOliljasi ¥ HeopraHhyeckas
XUMUSI» OTPaXkatoT:

c(hOpMUPOBAaHHOCTb TIpe/JCTaB/JI€eHUN: O MaTepuaJbHOM eJIUHCTBE MHPa,
3aKOHOMEPHOCTSIX W T103HAaBaeMOCTH SIBJIeHUM TPUPOJbI, 0 MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé po/jiu B obecrieueHWH YCTOWMUHBOTO
pa3BUTHUS], B pellleHuHd Mpo0/ieM 3KOJOrMYecKoM, SHepreTHUYecKOou U TIUITIeBOU
6e301acHOCTH, B Pa3BUTHU MeJUIMHBI, CO3/IJaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruu, B oOecrieueHWM PAllMOHATbHOTO TPUPOZOII0/Ib30BaHus, B
dbopMrpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl 4ejiOBeKa, a TakKxke
9KOJIOTMUYeCKM 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[0POBbIO U TIPUPOJHOMU
cpeze;

BJIaJleHhe  CUCTEMOM  XMMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJ/IArarolye TIOHSITUSI — XWUMWYECKWW 3JIeMeHT, aToM, $pO aroMma,
M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHble OpOUTa/M, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHAM3al[isi aTOMHBIX OpOWTasel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATE/TbHOCTh, CTeleHb  OKWUC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTa/yidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYecKas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 3JIEKTPOJUTHYECKasi AUCCOLMAalLUs, CTeleHb [IUCCOLUALUY,
BOZIOPO/IHbIM TOKa3aTesib, OKUC/IUTE/b, BOCCTAHOBUTE/b, TeII0BOM 3¢ deKT
XUMUYECKOM peakliuM, CKOPOCTb XUMUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TeOPUM W 3aKOHBI (TeopHus 3/IeKTPOJUTUUECKOW AUCCOLMAlldW, MepUuoJuuyecKuil
3akoH .M. MeH/ie/ieeBa, 3aKOH COXpaHeHHs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TipeBpallleHys] SHePTruy MPU XUMUUeCKUX peaklysX, 3aKOH MOCTOSTHCTBA COCTaBa
Bel[eCTB, 3aKOH [eWCTBYIOLIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK
XMMUHU, MHUPOBO33DEHUECKHe 3HaHHWs, JeXalllué B OCHOBe T[IOHHMMaHUs
MPDUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SBJ€HWW;  COBPEMEHHbIe
TIpe/iCTaB/ieHHsi O CTPOEHHH Bell[eCTBAa Ha aTOMHOM, HOHHO-MOJIEKY/ISIPDHOM U
HaZIMOJIEKY/IIDHOM ~ YDOBHSIX; TMpEeJCTaB/eHUsI O MeXaHU3Max XUMHUYEeCKHUX
peakiui, TepMOJWHAMUUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUsi, 0 XWUMUYECKOM DaBHOBECHM, paCTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosiornuecKkre CBeZileHWs O CBOMCTBAaX, COCTaBe, TOJyueHWH U Oe3o0racHOM
WCTI0/Tb30BaHUHM Ba)KHEUIIIMX HeOpraHM4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesiTeIbHOCTU ~ uesioBeKa, OOIMX  Hay4yHbIX TMPUHIMIAX  XUMHUUYECKOTO
TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHWI: BBISIB/SITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IMBaThb WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLME TMOHATUS MU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpalleHul;



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;
0OBSCHATHP3aKOHOMEDHOCTH H3MEHEeHUs] CBONCTB XMMHUUECKHX 5/IEMEHTOB 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
pa3MuHoOM (opme pe3ysbTaTbl 5KCIIEPUMEHTa, aHaIu3WpOBaThb W OLIEHUBATbUX
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/TM3UPOBAThbXMMHUUECKYI0 MH(OpMaIHio, repepadaThiBaTbeé M KCIIO0/Ib30BATHB
COOTBETCTBHH C TTIOCTaB/IEHHOW yueOHOM 3a/jaueil.



TEMATUYECKOE IVNTAHUPOBAHUE
10 K/TACC

KosinuecTBo yacoB J/IeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
n/n NMporpaMmsbI Bcero Kourposeubie | IpakTuyeckue oOpa3oBare/bHbIE
paboThI pabdoThI pecypeni
Pa3pen 1.TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMHUH
[TpenmeT opraHnuyeckou xumuu. Teopust
1.1 CTPOEeHMsI OpraHu4eCcKuXx coefuHeHu A. M. 8
byrtneposa
Wtoro no pasgeny 8
Pa3pen 2.YrneBopopoanbl
21 [IpenenbHbIe YI€BOAOPO/IbI — aKaHbI, .
L[UK/I0a/TKaHbI
59 HenpesienbHbIe yrieBOAOPO/bl: aKeHbI, 14 1
asKaiieHbl, aTKUHBI
2.3 ApomaTrueckue yrjieBoZiopo/ibl (apeHbl) 8
54 [Tpupo/HbIe NCTOUHKKHU YTJIEBOJOPOZOB U X 4
nepepaboTka
2.5 ["anoreHnpor3sBoHbIe YI/IeBOLOPOIOB 4 1
Wtoro no pa3peny 35
Pa3pen 3.Kuciopoacoaepikaijyue opraHnyeckie CoeJuHeHUs
3.1 Crinptsl. deHon 11 1
3.2 KapOoHumbHbIE COeIMHEHUS: aTbAeruabl U 21 1

KeToHbl. KapboHOBBIe KUC/IOTHI. CJI0)KHBIE




3¢upsl. Kupbl

3.3 YrneBogpl 9
Wtoro no paszeny 41
Pa3pen 4.A30TCcoAepiKalye opraHnyecKue coeJuHeHUs

4.1 AmyHBI. AMUHOKHKCIIOTBI. besku 12
WNtoro no pa3zpeny 12

Paspesn 5.BbicOKOMOJIeKy/IIpHbIE COeJUHEeHUS

5.1 BricokomosekynsipHble coeJUHeHNs 6

Wtoro no pa3peny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 K/TACC

Ko/muecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
Pa3pen 1.TeopeTnueckre 0CHOBbI XUMHUH
Ctpoenue atomMa. [Tepruonrueckuil 3aKOH
1.1 u [lepyuosnueckas cucteMa XMMUYeCKUX 9
snemeHToB /. 1. MeHnzeneeBa
1.2 Crpoenue BemjectBa. MHOroobpasue 1 1
BellleCTB
1.3 XuMHUUYeCcKue peakLuu 19 1 3
Wroro no pa3peny 39
Pa3pgen 2.Heoprannueckast XuMust
2.1 HemeTtanbl 31 1 3
2.2 MeTtasnbl 23 1
Nroro nio pazgeny 54
Pazpgen 3.XuMuo 4 )KM3Hb
31 MeTonbl MO3HAHWS B XUMUN. XUMUS U 9
' JKU3Hb
Wtoro mno pa3zeny 9
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosinuecTBO uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

[TpeameT 1 3HaUeHUe OpraHUYeCcKOoun
XUMWH, TIpe/ICTaB/ieHre 0 MHOroobpasuu
OpraHUYeCcKHX COeJUHEeHUH

D/eKTPOHHOE CTPOEHHE aTOMa YIJiepozia
(ocHOBHOE 1 BO30Y>KIEHHOE COCTOSIHUSA).
BasneHTHBIE BO3MOXXHOCTH aTOMa yrjiepo/ia

XuMHUUecKasi CBI3b B OpraHAYeCKUX
coeZIMHEeHUsIX. MexaHU3Mbl 00pa30BaHuUs
KOBAJIEHTHOH CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust CTpOeHHs1 OpraHuuecKux
coesuHenuu A. M. Bytneposa

Buzibl M30Mepuu: CTPYKTypHas,
NIPOCTPaHCTBEHHas!. DJIeKTPOHHBbIE

3¢ deKThI B MOJIeKy/1aX OpraHuueCcKux
COoeIMHEeHUN

I[pencraBneHye o KnaccubUKavu U
cucreMatrueckass HomeHknarypa (IUPAC)
OpraHuYecKHX BeIlecTB

Krnaccudukanys peakijyii B opraHu4ecKoi
XUMUU




Cucremaru3saius 1 00001eHre 3HaHUH 110
TeMe

AJIKaHBI: TOMOJIOTHUECKUH Psifl, 001Iiast
dbopmysia, HOMeHK/IaTypa U U30Mepus,
3/IEKTPOHHOE U IIPOCTPaHCTBEHHOE
CTpOEeHUe MOJIeKYJT

10

dusnueckue U XUMHUUECKHe CBOMCTBA
d/IKAHOB

11

HaxoskJieHre ajikaHOB B IIPUPO/eE.
Crioco0bl 1o/TyueHus: U IpUMeHeHre
aJIKaHOB

12

LlvknoankaHsel: obas popmyna,
HOMeHK/IaTypa 1 u30Mepusi, 0C0OeHHOCTH
CTPOEHUSI M XMMHUYeCKHX CBOMCTB, CIIOCOOBI
TIOTyYeHUs ¥ TPUMeHeHHe

13

Pemmenue pacuéTHbIX 3a/1au Ha
orpe/iesieHHe MOJIEKYJ/IIPHOU (OpMYIbl
OpPraHUUeCcKOro BelllecTBa M0 MacCOBbIM
[l0JIIM aTOMOB 3JIEMEHTOB, BXO/ISILUX B €r0
coctaB. Cucremaru3anus 1 060011ieHre
3HaHWUU 10 TeMe

14

AJKeHbI: TOMOJIOTUYeCKUH psif, ob1ast
¢hopMyia, HOMEHK/IaTypa, 3J1eKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/I.
CTpyKTypHasi ¥ LIMC-TPaHC-U30Mepusi
aNKeHOB

15

dusnyeckre U XMMUUeCKHe CBOMCTBA
asikeHoB. [IpaBuio MapKOBHUKOBA




Croco0bl MojsiyueHud U rIipuMeHeHne

16
aJIKeHOB
[TpakTueckast pabota Ne 1 1o Teme

17 "[lonyuyeHvie sTUIeHa U U3yUeHUe ero
CBOMCTB"
Pemenne pacuéTHbIX 3a1a4 Ha

18 oripejie/ieHue MOJIeKY/ISIPHOM (POpMYJIbI
OpPraHUuecKoro BelllecTBa
AnKaZyieHbl: CONPSDKEHHBIE,

19 M30/IMPOBAaHHbIe, KYMY/IMPOBaHHbIE.
OcobeHHOCTH 37IeKTPOHHOTO CTPOEHHUS

20 XUMHUUeCKue CBOMCTBA COTIPSKEHHBIX
[II€HOB

71 Crioco6bl 1os1yueHust U IpUMeHeHHe
a/lKa/IneHOB
AJKWHBI: TOMOJIOTHYECKUM psifi, ob1iast

o (opMyia, HOMEHK/IaTypa, 3/1eKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/I,
(bu3myeckre CBOMCTBA

23 XHWMHUUeCKHe CBOMCTBA alKWHOB

24 KauecTBeHHbIe peakliy Ha TPOWHYIO CBSI3b

75 Crioco6bl 1osiyueHus: 1 IpUMeHeHne
aJIKUHOB

%6 Pemenue 3a/jau: pacuéThl [10 ypaBHEHUIO
XUMUYEeCKOHN peakiuu

57 Cucremaru3saius 1 000011ieHre 3HaHUH 110

Teme




28

ApeHbI: TOMOJIOTHYECKHUH psif], 00111ast
dbopMyia, HOMeHK/aTypa. DNIeKTPOHHOe U
TPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKYT
OeH30/1a U TOJ/TyO/a, UX (PU3NUYeCKHe
CBOMCTBA

29

XVMHYecKre CBOMCTBa apeHOB: peakLuu
3aMelLeHUst

30

XUMHUeCKHe CBOMCTBA apeHOB: PeaKIuy
TIPUCOeTUHEHHS], OKUC/IEHHE TOMOJIOTOB
GeHs3oJ1a

31

OcobeHHOCTH XUMUYECKUX CBOVICTB
cTHposia

32

Pelienune pacuyéTHbIX 33714 Ha
oripejieieHue MOJIeKYJISIPHOM (POPMYJIBI
OpraHUvecKoro BellecTBa

33

CriocoObI rosiyueHust ¥ IpUMeHeHre
apeHoB

34

I'eHeTHuyecKas CBSI3b MEXAYy pa3/IMUHbIMU
K/laCCaMH yrjieBogopooB

35

PacuéThl 0 ypaBHEHUSIM XUMUUeCKUX
peakiuii. CucteMaTH3anys U 00001eH1e
3HaHWI 110 Teme

36

[Tpupopnbiii ra3. [TonyTHble HeTsIHBIE
rasbl

37

KaMeHHbIH yrosib ¥ MPOYKTHI €T0
nepepaboTKU

38

HedTb 1 criocobrI eé riepepaboTKU.
TTpuMeHeHMe MPOAYKTOB NlepepaboTKH




HeTU

39

I'eneTnueckas CBsI3b MEXAY pa3/IMUHbIMU
KjlaCCaMH yrjieBogopozoB

40

["anoreHONPOW3BOIHbIE YTIEBOZOPO/IOB:
3/IEKTPOHHOE CTPOEHHE; PeaKIuu
3aMellleHus rajoreHa

41

[HevicTBre 1jenouel Ha
raJIoreHnponsBoHele. B3anmogencrsue
JurazoreHankaHOB C MarHieM U LIUHKOM

42

CucremaTH3alisi ¥ 0000IIeHe 3HaHUH TI0
paszeiny "Yriesomopozs!”

43

KonTponbHast paboTa 1o Teme
"YrneBogopogs!"

44

[TpenenbHbIE OJJHOATOMHbBIE CTIUPTHI:
rOMOJIOTHUeCKU# psifi, ob1tias hopmyiia,
CTpOeHHe MOJIeKYJ1, U30Mepusl,
HOMEHKJ/IaTypa, K/1aCCU(pUKaLs,
(u3myeckre CBOMCTBA

45

XuMHUecKre CBONMCTBA rnpeaejbHbIX
OJHOATOMHBIX CITMDPTOB

46

Crioco0bl 1oTyueHus: U IpUMeHeHre
OJJHOaTOMHBIX CIIUPTOB

47

[TpocThie 3¢upbI: HOMEHK/IAaTypa U
H30MepHusi, 0COOeHHOCTH (PU3NUECKUX U
XUMUUYECKUX CBOMCTB

48

MHoOroaToMHbIe CTIUPTHI: TUIEHTTMKOJIb U
TJIALIEPHH, UX (PU3HUecKre U XMMHUeCKHe
CBOMCTBA




Croco0bl MojsiyueHud U rIipuMeHeHne

49 MHOT0aTOMHBIX CITUPTOB

50 deHOM: CTPOEHUE MOJIEKYJIbI, (PU3HUeCKUe
cBoticTBa. TOKCUYHOCTE peHoa

51 XuMurueckue cBocTBa eHosia

- CriocoObI 1osTyueHus ¥ IpUMeHeHre
tdenona
[TpakTrueckast pabora Ne 2. PerieHue

53 9KCTIepUMEeHTa/IbHBIX 3a/1ay 110 TeMe
"CrniupThl U heHOMbI"

54 Cucremaru3saius 1 000011IeHre 3HaHUH 110
TeMe
AJnbZieruipl M KeTOHBIL: 3/IEKTPOHHOE

e5 CTpoeHUe KapOOHUIbHOU TPYTITIH;
rOMOJIOTUYECKHe Psifibl, 0011ast popmyiia,
M30MepHsi U HOMeHK/IaTypa

c6 Anbaerupl ¥ KeTOHBL: (pU3HUecKre
CBOWCTBA; peakIuy MPUCOeJUHEHHS

£ PeakIiuu OKUC/IEHHSI ¥ KaueCTBeHHbIe
peaKiuy a/ibJeru/IoB U KETOHOB

cg Crioco6bI 1osiyueHust anbeTu/oB U
KEeTOHOB
OIHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE

59 KHC/IOThI, 0COOEHHOCTU CTPOEHHS UX
MOJIEKYJT

60 M3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX

KHUCJIOT, UX (pU3rueckre CBOMCTBA




61

XUMHUYeCcKre CBOMCTBa rnpeaejbHbIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

62

OcobeHHOCTH CBOMCTB MypaBbHUHOM
KUC/IOTBI. MHOT006pasre KapbOHOBBIX
KUCJIOT

63

OcobeHHOCTH CBOMCTB: HeTpeZebHbIX U
apoOMaTU4YeCKHUX KapOOHOBBIX,
IMKapOOHOBBIX, TH/IPOKCUKAPOOHOBBIX
KUCIIoT. [IpescTaBuTeN N BBICIIMX
KapOOHOBBIX KHC/IOT

64

[ToHsITHE O MPOM3BOAHBIX KAPOOHOBBIX
KUCJIOT

65

Crioco0bI TTo/TyYeHust U IPUMeHeHHe
KapOOHOBBIX KUCJIOT

66

CrnoxxHble 3(Upbl: TOMOJIOTMUeCKUH psij,
ob1rias popmyiia, ©30MepHs U
HOMEHKJ/IaTypa

67

dusryeckre U XMMHUUeCKe CBOMCTBa
3¢1poB

68

PemeHnie pacuéTHBIX 3a7iau: 110 YPaBHEHHUIO
XUMHUUECKOM peaklliy, Ha OIpe/iesieHre
MOJIEKY/ISIPHOM (POPMYJIbl OPraHUUeCcKOro
BelllecTBa

69

[MpakTueckast pabota Ne 3. Perienue
5KCIIepUMeHTabHbIX 3a/la4 110 Teme
"KapboHoBble Kucn0Thl. Cri0>KHBIE 3QUpHI"

70

JKupsl: cTpoeHue, pusnueckre u
XUMUYECKHe CBOMCTBA (TUAPOIN3)




71

OcobeHHOCTH CBOMCTB KUPOB,
coJiep>Kall[iX OCTaTKU HeTpe/ie/TbHbIX
JKUPHBIX KUCJIOT. JKUPBI B TIpUpPO/ie

72

Mgij1a KaK COJIM BBICIIIMX Kap6OHOBbIX
KHCJIOT, UX MOrolee I,ZLEI‘/JICTBI/IE. Ilouarue o
CUHTeTUUYECKHMX MOKIHX CpeacTBax
(CMC)

73

['eHeTHYeCKasi CBSI3b yT/IEBO/IOPO/IOB U
KHCIOPOACO/ieprKallliX OpraHnyeCcKux
BeI|eCTB

74

PacuéTel 0 ypaBHEHUSIM XUMUUECKUX
peakuui

75

CucremaTH3alys ¥ 00001IeHe 3HaHUH TI0
TeMe

76

OO0111ast XxapaKTepUCTUKa YTIeBOJIOB U
K/laccu(uKalys yrieBooB (MOHO-, IU- U
To/IMcaxapu/ibl)

77

MoHocaxapuzibl: (pr3nueckre CBOMCTBA U
Haxo)kZieHue B IIpUpojie

78

ITpriMeHeHNe TJIIOKO3bI, €€ 3HaueHue B
JKU3HeJ|esITeIbHOCTU OpraHu3Ma

79

Hucaxapupl: caxapo3a, MajibTo3a 1
nakro3a. Haxox/eHve B pupoie u
TIpYMeHeHe IMcaxapu/ioB

80

[Tonucaxapuzbl: CTpOeHHe MaKpOMOJIEKY/I,
¢busnyeckre 1 XMMUUECKHe CBOMCTBA,
NpYMeHeHre

81

[TousaTHe 00 HNCKYCCTBEHHBIX BOJIOKHAX




82

Petienuvie PaCUYeTHBIX 3a/id4 Had
onpene/jeHre A0/ BbIX04a MPOAYKTa
peaKlikM OT TeOpeTUYE€CKHU BO3MOXKHOI'O

83

Cucremaru3saius 1 000011ieHre 3HaHUH 110
pasgeny

84

KoHTpospHast paboTa 1o Teme
"Kucopozcogepykaiye opraHuyecKue
coeluHeHUsT"

85

AMUHBI: KnaccuduKalys, CTpoeHre
MoJIeKy1, o01iast hopmyia, N30Mepus,
HOMEHK/IaTypa U (pr3nueckue CBOMCTBa

86

XUMHUUecKre CBOMCTBA anrdaTHUecKux
aMHHOB

87

AHWIVH: CTpPOeHHe aHW/IMHA, 0COOeHHOCTH
XUMHUUECKUX CBOWMCTB aHW/IMHA

88

CriocobbI MMoJjiyueHud U rIipuMeHeHre
aJ'II/I(i)aTI/IT-IECKI/IX dMHWHOB

89

AMUHOKHCIOTBI: HOMEHK/IaTypa U
n3omepusi, pr3rueckre CBOMCTBA.
OTpenbHbIe TIpeJCTaBUTEIH O
aMUHOKUCJIOT

90

XuMHUecKre CBOMCTBA dMMHOKMCJIOT, UX
OroIornuecKoe 3HaueHre aMUHOKUCIOT.
CuHTe3 U TUAPOJIN3 MEeIITHI0B

91

BeJsiKu Kak MpUPO/IHbIe TOMMEpBI;
CTPYKTYPbI O€/KOB

92

Xumuueckure CBOMCTBa OeKoB

93

A3OTCO,E[ep)KaU_H/Ie reTepoyuk/InydeCcKre




COoerMHeHUs. HYKJ'IEI/IHOBI:IE KHC/IOTBI:
COCTaB, CTPOEHHE U Ouosioruueckas POJib

94

[MTpakTueckast pabota Ne 4. PerieHue
9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe
"A3oTcoepKalue opraHuuecKye
coelMHeHUs "

95

[MpakTrueckast pabota Ne 5. PerreHue
5KCIIepUMeHTa/bHbIX 3a/la4 110 Teme
"PacniosHaBaHKe OpraHUyeCcKux
coeIMHeHU"

96

KoHTpospHast paboTa 1o Teme
"A3oTCojepiKalljie opraHAuuecKue
coelMHeHUST"

97

OcHOBHbIE OHATHS XUMUU
BbICOKOMOJIEKY/ISIDHBIX COe/IUHeHUI U
MeTO/Ibl UX CUHTe3a —II0/IMMepHu3aLius U
TMOJIMKOHZeHCaLIs

98

[TnactMaccel. YTriv3auuys 1 repepaboTka
T/1aCTHKA

99

OnacToMephbl: HaTypa/lbHbIN
CUHTeTHUeCKue KayuyKu. Pe3unHa

100

BonokHa: HaTypadJ/ibHbI€, NCKYCCTBEHHbIE,
CHUHTEeTHUYeCKue. HOJII/IMepr CIIeliraJIbHOro
Ha3HA4YeHHsA

101

[MpakTueckast pabota Ne 6. PerieHue
5KCIIepUMEHTAa/IbHBIX 3a/lau TI0 TeMe
"Pacrio3HaBaHue Ij1acTMaccC U BOJIOKOH"

102

O06o006111eH1Ee ¥ CCTeMaTH3alI[s




M3YUYeHHOI0 MaTepuaJsia I10 Teme
"BBICOKOMOJIEKY ISIpHbIE COeIUHEeHUs"

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102




11 K/TACC

KoimnuecTBo yacoB Jlata O/1eKTpPOHHbIEe
1:;“ Tema ypoka Beero KonTposibHble | IIpakTHuyeckue | H3YyUE€HH ;‘g[(};zzz?:enbﬂme
paboThI paboThI A pecypesI
1 ATom. CocTaB aTOMHBIX sifiep. XUMUUeCKUN 1
semMeHT. V130Tomnbl
5 CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, 1
KBAHTOBBIE UuC/Ia
3 Knaccudukaiys XuMHUueckux 3/1eMeHTOB (S-, 1
p-, d-, f-anemeHTBI)
4 PacripesiesieHre 5/1eKTPOHOB 110 aTOMHbBIM 1
opburtansm
OJ/IeKTPOHHbBIe KOH(UTypaLliy aTOMOB
5 3/IEMEHTOB B OCHOBHOM U BO30Y>K/JEHHOM 1
COCTOSIHUU
6 OneKTpOHHble KOH(QUTYpaLMi NOHOB. 1
OJIEKTPOOTPHULIATE/IbHOCTh
[Tepuoauueckuii 3akoH U [lepuoguueckas
7 CUCTeMa XMMHUUeCKUX 3y1eMeHToB [1. 1. 1
MeHnzieneeBa, CBSI3b C COBpEMEHHOM Teopueu
CTPOEHUs aTOMOB
3aKOHOMEpPHOCTH U3MeHEeHUs CBOMCTB
3 XUMHUUYECKHUX 37IeMEHTOB 1 00pa3yeMbIX UMU 1
TIPOCTBIX U CJIOJKHBIX BeLeCTB I10 TPyIaM 1
repuojam
9 CucremaTH3aI[|s ¥ 0000IIeH e 3HAaHUH 110 1




TeMe

10

Bubl xumuueckou cBsizu. MexaHU3Mbl
o0pa3oBaHUs KOBaJIeHTHOM CBSI3U.
BogopopHasi cBsi3b. MeXMO/eKysipHbie
B3aMMO/IeNCTBUS

11

BaneHTHOCTh U BajleHTHbIE BO3MOXHOCTH
aTOMOB. CBSA3b 3/IEKTPOHHOU CTPYKTYPbI
MOJIEKY/ C UX TeOMeTPUUeCKUM CTPOeHUEM

12

HPEACTHBHEHHH 0 KOMIIJIEKCHBIX
COeIVHEeHUAX: COCTdB U HOMEHK/IaTypd

13

BeirjectBa M0JIeKy/IIpHOTO U
HEMOJIEKY/ISIPHOTO CTpOeHUsl. THIibI
KPUCTa/I/TMUYeCKUX PelIeTOK U CBOMCTBA
BellleCTB

14

[ToHsATHE O JUCTIEPCHBIX CUCTEMaX.
[TpencTaBieHue 0 KOJIJIOMAHBIX pacTBOpax

15

VcTUHHBIE PaCTBOPBI: HACKILEHHbIE U
HEHACBII[eHHbIE, PACTBOPUMOCTb.
Kpucranioruaparsl

16

CriocoObI BbIpaKeHUsT KOHLIEHTPaI[UH
pacTBOpOB

17

PellieHue 3a/1au C MCMOJ/Ib30BaHUEM TIOHATUM
""MaccoBag [10/11 paCTBOPEHHOI0 BellecTna",
"MoOJIsIpHas KOHL|eHTpanus"

18

Knaccudukaiysi 1 HOMeHK/IaTypa
HeOpraHU4YeCKHX BellleCcTB

19

CucremaTH3alis ¥ 000011IeHe 3HaHUH TI0
TeMe




20

KonTposnbHas paboTta o Temam "CTpoeHue
aToMa. [leproanueckrii 3aKOH 1
[Teprogrueckas cucteMa XMMHAYECKUX
snemeHToB /. . Menpeneesa", "CtpoeHue
BelljecTBa. MHOroo6pasue BeljecTts"

21

Knaccudukaiys XuMAUeCKUX peakiuii B
HeOpraHUUeCKOW 1 OpraHu4eCcKoi XUMUU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHUsl U MpeBpallleHus: SHePruu Mpu
XUMHAYEeCKUX peakiusixX

22

TenioBble 3(h(peKTbl XUMUUECKHX peaKLH.
TepMoxvMHUueckre ypaBHeHUs

23

Brruricnenus nmo YPaBHEHHUAM XUMHUUYECKHUX
peaKL[I/Iﬁ U TEPMOXUMHWYECKHUM YPABHEHUSM

24

CKOpOCTb XMMUUECKOM peakliiy, eé
3aBUCUMOCTb OT pPa3/IWYHbIX ()aKTOPOB.
Karanus v KaTan3aTopsl

25

['oMoreHHbIe ¥ reTepOreHHble peakLyn

26

[TpakTrueckast pabora Ne 1 110 Teme
"BnusiHue pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYEeCKOW peakun"

27

OO6paTuMble U HeOOpaTUMbIE PeaKivH.
XuMHUUYecKoe paBHOBeCcHe

28

I[TpakTueckast pabota Ne 2 1o Teme
"BnusiHie pa3/MuHbIX (AKTOPOB Ha
T10JI0KeHVe XUMUYeCKOro paBHoBecus"

29

OJIeKTpoJIMTUYeCKas guccoruanys. CruibHble
1 cs1abble 371eKTpouThl. CTerieHb




JTUCCOLIAALIIN

HonHoe npousBeseHue Bogbl. Cpesia BOJHBIX

30 pactBopoB. BogopogHeiii nokasarens (pH)
pacTBopa

31 I'maposnus conei. Peakiyu, nporekatromye B
pacTBOpax 371eKTPOJIMTOB
[TpakTuyeckas pabora Ne 3 o Teme

32 "XuMHueckyve peakLjyy B pacTBOpax
3/1eKTPOJIMTOB"
OxucCMTe/IbHO-BOCCTaHOBUTE/IbHbBIE

33 peakuyu. Ba)kHelilvie OKUC/TATETN U
BOCCTaHOBUTEJIN

34 MeTto/ 3/1eKTPOHHOTO (3/71eKTOHHO-UOHHOI0)
banaHca

35 OJ1eKTPOJIM3 paCTBOPOB U pacIljlaBOB
BellleCTB

36 Perienvie 3a/1au pas/iMuHbIX TUIIOB

37 Peluienue 3a1au pas3/jiMuHbIX TUIIOB

38 CucremaTH3alis ¥ 000011IeHr e 3HaHUH 110
Teme "XUMHUeCKUe peakuun"

39 KoHTponbHast pabora 1o TeMe "Xumuueckue
peakuuuy"
[Tono>xenve HemeTas10B B [Teproanueckomn

40 cucTeMe XUMHYeCcKux 3/1eMeHToB /1. U.
MeHgeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMOB. du3MUecKre CBOMCTBA HEMETa/VIOB

41 Annotponusi HeMeTaioB (Ha mpUMepe




KMCJI0pO/1a, cepbl, hocdopa U yriiepoa)

Bogopoza: nonyuenue, puzndeckue u

42 XUMHUUeCKHe CBOMCTBA. ['uapuzbl
[asoreHbl: HAXOK/IeHUEe B TIPUPO/E, CIIOCOOBI

43 roJiyueHust, pu3nuueckre U XuMuyeckKue
CBOMCTBa
["anorenoBogopoabl. BaxkHeliive

44 KUC/IOPOZCoZieprKalliie coeJUHeHns
rajoreHoB
JlabopaTopHbIe U TTPOMBIIIJIEHHBIE CTIOCOObI

45 roJ1y4yeHus rajaoreHoB. [Ipumenenue
rajioreHoB U UX COeJUHeHUN
[TpakTrueckast pabota Ne 4. PerieHue

46 5KCIIepMMEeHTa/IbHBIX 3a/au 110 TeMe
"["a;morensr"
Kucnopoz: nabopaTtopHsle 1

47 TIPOMBIIIIEHHbIE CITOCOOBI MOJTyueHuUs,
¢ur3nueckre U XuMrUYeckue cBorctea. O30H.
[IpumeHeHVe KUC/IOPO/a U 030HA

48 OKcy/pl ¥ TIepOKCHU/IbI

49 Peluienue 3a1au pa3iMuHbIX TUIIOB
Cepa: HaxOXKJeHHe B TIPUPO/Ie, CIIOCOObI

50 noJsiyueHusi, Gpusnueckre U XuMudeckue
CBOMCTBA

51 CepoBopopo/i, Cy/1b(puabl

59 Kucnopogcozepykaiye coejHeHs Cepbl.

Oco0eHHOCTH CBOMCTB CEPHOM KHUC/IOTBI




[TpakTrueckast pabota Ne 5. PerieHue

53 9KCIepUMeHTa/IbHBIX 3azad no Teme "Cepa u
eé coequHeHHUs"
A30T: HaxXOX/]eHHe B TIPUPO/Ie, CIIOCOOBI

54 roJiyueHust, pu3nuuecKre U XMMU4yeckue
CBOMCTBa. AMMUAK, HUTPU/IBI

55 Kucnopogcozepskame coelMHeHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUC/IOTHI

c6 [TprMeHeHHe a30Ta U ero CoeJUHeHU.
A3o0THbIe y00peHus
docdop: HaxoXkKAeHHe B TIPUPO/e, CTIOCOOBI

57 noJsiyueHusi, Gpusnueckre U XuMuyeckue
cBorictBa. Pochuzb! U pochuH

cg Oxkcuabl hocdopa, pochopcoaepxkaiiiye
Kuc1oThl. Cosu hochopHOM KMC/IOTHI

59 [TprimeHeHure docdopa U ero coeJUHEHUM.
docdopHblie yaobpeHust
[MpakTueckasi pabota Ne 6. PerreHue

60 JKCIIepUMeHTa/IbHbBIX 3a/a4 1o Teme "A30T U
docdop 1 ux coegrHeHUs"
Yrnepon: HaxoXeHue B IIpyUpoze,

61 aJJIOTPOITHbIe MoAudUKalWy; hru3nueckrie u
XUMHYeCKHe CBOWCTBA, TPUMeHeHHe

62 Oxkcup yraepoga(1l), okcug yrnepoga(1V),
yroJyibHasi KUCJI0Ta U e€ COMu

63 PeluieHue 3a/1au pas3/iMuHbIX THUIIOB

64 KpemHWMit: HaX0KJeHHe B IPUPOJe, CII0COObI

TOJIyUeHu s, (1)I/I3I/IT-IECKI/IG 1 XUMH4YeCKHue




CBOMCTBA

Oxkcup kpemuusA(1V), kpeMHueBast KUC/I0TAa,

65
CWJIMKAaThl

66 ITpriMeHeHVe KpEMHUS U er0 COeJMHeHUM.
CrekJ10, ero noJsiyueHue, BU/bl CTeK/Ia

67 Peluienue 3a/1au pas3/jiMuHbIX TUIIOB

68 CucremaTH3alisi ¥ 000011IeHr e 3HaHUH TI0
TeMe "Hemetasibl"

69 KoHTposbHas pabora o Teme "HemeTtaninr"

70 AHanu3 pe3ynbTaTOB KOHTPOILHOW paboThI,
KOppeKLUs O1MO0K
[Tonoxxenue metannoB B [Teproanueckoi

7 CUCTeMe XMMUYEeCKHX 3JIEMEeHTOB.
OcobeHHOCTH CTPOEHUS 3/IEKTPOHHBIX
000/10UeK aTOMOB MEeTaJIIOB

7 OO61mue dhu3nUecKre CBOMCTBA METAJI/IOB.
[TprMeHeH1e MeTaslIoB B OBITY U TEXHUKE

73 CnaBbl MeTa/110B. Koppo3susi meTasioB

74 Peluienue 3a/1au pa3/iMuHbIX THUIIOB
ONeKTPOXUMUYECKUH sl HalIPsKeHUM

75 MetasioB. O61iue cocoObI MOTyYeHust
MeTaljIoB

76 OO0111ast XxapaKTepyCTHKa MeTaiioB [A-

rpynisl [leprosryeckoii cucTembl
XUMHUUEeCKUX 3/1eMeHTOB. HaTpuii n kammi:
roJsiyueHue, pusnueckre U XuMu4yeckue
CBOMCTBA, TPUMEHeHHe NIPOCThIX BelleCTB U




HUX COeIMHEeHUM

77

OO011iast XxapakTeprucTHKa MeTasiioB I1A-
rpymnsl [lepuoguueckoi
CUCTEeMBIXUMUUECKHUX 3/1eMeHTOB. Maruuii u
KaJIbLIUM: TIo/TyueHue, pusnyeckre 1
XUMUYeCKre CBOMCTBa, MPUMeHeHUe
TMPOCTHIX BEIeCTB U UX COeAUHEHUI

78

JKEcTKOCTb BOZIBI U CITOCOOBI €€ yCTpaHeHust

79

AmoMUHUI: IonydeHue, pr3nyeckue U
XUMHYeCcKHe CBOWCTBA, TPUMeHeHHe

80

AmMdoTepHbIe CBOMCTBaA OKCHA U
TU/IPOKCH/IA aTFOMUHUS,
T'U/IPOKCOKOMITIEKCHI aJTFOMUHUS, UX
TIpUMeHeHre

81

Perienue 3a44d4 pa3/IMYHBIX TUIIOB

82

[TpakTryeckast pabora Ne 7. PelieHue
9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe
"Mertasuibl I1aBHbIX noArpymnm'

83

OO611jast XxapaKTepUCTHKa MeTassIoB
no6ouHeIx noArpyn (B-rpyrm)
[TeprioaruecKor CUCTEMbI XUMUYECKUX
3/1eMEeHTOB

84

®du3nueckKre U XMMHAUYeCKUe CBOKMCTBA XpoMa
Y ero CoeIMHeHUM, UX TIpUMeHeHre

85

BaxHelillve coeMHeHUs1 MapraHiia.
[TepmaHraHat Kasusi, er0 OKUC/TUTe/IbHbIe
CBOICTBA

86

dusnueckre 1 XUMHUUECKHUe CBOMCTBA XKejle3a




n ero COGAHHEHHﬁ. HOJ’Iy‘-IEHI/Ie %1
IMpUMEHEHHNE CIIJIABOB XKeJjie3d

dusnueckre U XUMHUUYeCKHe CBOMCTBA Meau 1

87 eé coeZlJMHEHUH, UX IPUMeHeHHe
dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA

88 Y ero CoeJMHeHWH, UX IPUMeHeHNe.
' pOKCOKOMIUIEKCHI [JUHKA
I[TpakTueckast pabota Ne 8. Perienue

89 JKCIIePUMEHTAa/IbHBIX 3a/ia4 I10 TemMe
"MeTasuibl T0OOUHBIX MTOATPYTIT"

90 Pemenue 3aau pa3/iiuHbIX TUTIOB

91 O6o01ieHre U cucTeMaTH3alys U3y4eHHOT o
MaTepuasa mno teme "MeTamib"

92 KoHTposbHas pabora no Teme "MeTasuibl"

93 AHanu3 pe3ynbTaToOB KOHTPOIbHOW paboThI,
KOPPEeKLHsI OIMO0K
Ponb xumun B obecrieueHny yCTOMUMBOTO

94 pasBuUTUA yesioBeuecTsa. [Tonartue o
HayUYHBIX MeTOJaxX UCC/e/J0BaHUs BellleCTB
HayuHble IPUHLIAIIBI OpraHyu3aLyy

95 XUMHUUECKOI'0 TIPOM3BO/CTBA.
[TpombIiiyieHHBIe CITOCOOBI TIOMyYeHUS
Ba)KHEUIIINX BeIleCTB

96 XUMHUeCKOe 3arpsi3HeHHe OKpYy Karolen
CpeJbl U ero Moc/e/ICTBUS

97 XWMUSA U 3[,0pPOBbe YesioBeKa.

JlekapcTBeHHbIE Cpe/iCTBa




Xumus MMUILIA. Ponb xuMuM B obecrieueHun

98 N 1
nuieBoii 6e30macHOCTH

99 KocmeTuueckue v napdromMepHbie Cpe/iCTBa. 1
beiToBast xumus
X¥Mus B CTPOUTENbCTBe. BaxkHelive

100 CTPOUTE/IbHbIE U KOHCTPYKLIMOHHbIe 1
MaTepuabl

101 XuUMHUS B CebCKOM XO3SICTBe. 1
Opranunueckrie 1 MUHepasIbHbIe YA00peHust

10 CucremaTH3alis ¥ 00001IeH e 3HaHUH TI0 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 11 kmacc/ Epemun B.B., Ky3ssmenko H.E., [Ipo3gos A.A., JIyHuH
B.B.; mox pepakuueii JlyauHa B.B., O611iecTBO ¢ orpaHUueHHON
OTBeTCTBeHHOCThIO «/[IPODAx»; AKijioHepHOe 00611jecTBO «V3/aTeNbCTBO
«IIpocserieHue»

«Xumusi» 10 knacc (yraybseHHbi yporeHb) Epemun B.B. Ky3bMeHKO
H.E.,Tepenun B.U., ,[Ipo3gos A.A. ,JIynun B.B, nox pezn. JIyavHa B.B.

OO0111eCTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO "[IPODA"

METO/JUYECKHUE MATEPUAJIbI /11 YUUTEJIA

Pabouas riporpamma yueGHOT0 npe/iMeTa « XUMUsI» Ha Yr1yOJIeHHOM ypOBHe
cpefiHero o01iero

obpazoBanus Kk YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. U.
TepeHuHa, A. A.

Jpo3nosa, B. B. JIyH1Ha U MeToAMUYeCKUe peKOMeH/alluu I10 ee COCTaBJ/IeHUI0
(aBTOpHI B. B.

Epemun, A. A. [Ipo3nos, Y. B. Epemuna, 3. FO. Kepumog).

MeTtoauueckoe riocobue K yuebHuky B. B. Epemuna, H. E. Ky3smenko, B. N.
Tepenuna, A. A.

Hpo3znoBa, B. B. JlynrHa «Xumus. YT1ybneHHbIN ypoBeHb. 10 Kmacc»

(aBTopsI B. B. EpemuH,



B. 1. MaxonuHa, O. FO. CumoHoBa, . B. Epemuna, A. A. /Ipo3zos, 3. HO.
Keprmos).

Xumust: 10-11 knacc. [Tnanvpyemsele pesynbTtaThl. Cructema 3aganui. I'OC/
Kasepuna A.A.,

WBanoga P.I'"., Ho6potun [.}FO. — M.: IIpocBelienue, 2013 — 128 c.
CutyanuoHHsle 3agadus no xuMun: 8-11 knaccel. ®I'OC / [Tuuyruna ['.B. —
M.: Bako, 2014 —

144 c.

PapenkuiiA.M./Ingaktuueckui MaTepuas 1o xumuu ajs 10-11kmaccos /
A.M. Pagenkuii-M.:

ITpocserjenue, 2019.- 144 c.

IIU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
MNHTEPHET

MyibThMeIuliHbIe TIPe3eHTal[M1 110 BCeM TeMaM MPOrpaMMbl JIJist
COTIPOBOXK/IeHHsI YPOKOB.

Mojy/u 3/1eKTPOHHBIX 00pa30BaTe/IbHBIX PeCYPCOB « XUMUSI»
(http://fcior.edu.ru)

Marepuasbl e[UHON KOJUTeKIMU LI(POBBIX 0Opa3oBaTebHBIX peCypCoB
(http://school/collection.edu.ru)

Poccutickas 3nektpoHHas 1ikosa (https://resh.edu.ru/)



