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ITOSAACHUTEJIBHASA 3AIINCKA

Pabouasi miporpaMma Mo XMMHH Ha YPOBHe cpefiHero o0iero obpa3oBaHus
pa3paboraHa Ha ocHOoBe DezepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoii @efepariui», TpeboBaHU K pe3ysbTaTaM OCBOEHMS
beaepanbHOI obpa3oBareibHOI TIPOrPaMMBI CpeJiHero obr111ero
obpazoBanus(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpaszoBaresmbHOM craHzapre COQO, ¢ yuétom KoHileniuy TIperofaBaHys
yuebHOro mpegmMeTra «XuMus» B 00Opa3oBaTe/bHBIX OpraHu3alusax Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTPaMMbl, U
OCHOBHBIX TI0JIO)KeHUM «CTpaTerud pa3BUTHSI BOCIUTAaHUS B Poccuiickou
®epnepanuu Ha niepuof, o 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsI Ha ypOBHe YIJIyO/JEHHOTO W3ydyeHUs 3aHHMaeT BaKHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro obOpa3oBaHusi yuammxcs 10-11 Kmaccos.
N3yueHue mipeameTa, peanv3yeMoe B YCIOBUAIX Au((epeHLrpOBaHHOrO,
npodunbHOTO OO0yueHusi, Tpu3BaHO obecrieunTh o00OITle0Opa3oBaTeNbHYI0 U
OOIIIeKy/IbTYPHYIO TIOJATOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO  [IJisl
a/larTaliuu UxX K ObICTPO MEHSIFOIIMMCS YCJIOBUSIM XKU3HU B COLIMyMe, a TaKxe AJisi
NPO/IoJDKeHUst 00yueHUss B OpraHM3alusx MpodeccoHalbHOTO 00pa3oBaHUs, B
KOTODPBIX XUMHUS SIB/ISIETCS OJHOM W3 NPUOPUTETHBIX AUCLIUTIIVH.

B mporpamme 1o XWMHMM Ha3HaueHuWe TMpeAMeTa «XHUMHS» [0ydaer
MoJjpoOHYI0 ~ MHTepIipeTalil0 B  COOTBETCTBMM C  OCHOBOIOJ/IArarwliMu
nonoxkeHusimd @I'OC COO o B3aumMo00yC/IOB/IEHHOCTH liefield, CojepyKaHusl,
pe3y/bTaTOB 00yueHWss U TpebOBaHWN K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUETeNbCTBOM TOMY SBJISIFOTCSL CJ/Ie[YIOLLME BBITIOHSIEMble TIPOrPaMMOH T10
XUMUU PYHKIIUU:

* uHbOpPMAIIMOHHO-MeTO/InUecKasl, peasnu3alusi KOTOpOM obecrieunBaet
ToJiyueHUe TIpeJCTaB/eHUs O LesisiX, CoJep)KaHuu, oOilell cTpaTeruu
oOyueHus, BOCTIUTAHUS U Pa3BUTHs 00YUarOIINXCsl CPe/ICTBaMH TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NMpoduJis;

® OpraHuW3aLMOHHO-TIIAHMPYOLLas, KOTOpast rpeflyCmMaTpuBaeT
ornpefiesieHe: TIPUHLMIIOB CTPYKTYPHUPOBaHUS M II0C/Ie[0BaTeIbHOCTH
M3ydyeHUss yueOHOTO Marepuasia, KOMMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/0B K (DOPMHPOBAHUIO COJEpP’KaTeSbHOM OCHOBBI
KOHTPOJISI U OILleHKHM 00pa30BaTe/bHbIX AOCTMXKeHU O00ydJaromuxcsi B
paMKax WTOrOBOM artTecTallud B (opMe eAUHOr0 TIOCY/JapCTBEHHOTO
9K3aMeHa 10 XUMHUU.

[Tporpamma Ajist yriyOI6HHOTO U3yUeHHUs] XUMUU:



® yCTaHaB/IMBaeT WHBAapHaHTHOe TIpeIMeTHOe Cofep)kaHWe, 0bsi3aTe/lbHOe
IS W3yueHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacrnpejiefieHMe U CTPYKTypHpOBaHME €ro Mo KJjaccaM, OCHOBHBIM
coZlep>KaTe/IbHbIM JIMHUSIM/pa3s/iesiaM Kypca;
® [aéT TIpUMepHOe pacripefiefieHre y4eOHOTO BpeMeHH, PeKOMEeHZyeMOro
JJ1s1 U3yUeHUs! OT/e/IbHbIX TeM;

® [peAsiaraeT TIPUMEPHYIO TI0C/e[l0BaTelbHOCTh U3yueHusi yueOHOTro
MaTrepuasa C y4éTOM JIOTMKU MOCTPOEHUs Kypca, BHYTPUIPEJMETHBIX U
MeJKITpeIMeTHBIX CBSI3el;

® 1aéT MeTOAMUYeCKYI0 WHTepIIpeTalvio 1ieled U 3a/lau U3ydeHus rpeameTa
Ha yryiy0/16HHOM YPOBHE C YUYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpegHero o0imiero oOpa3oBaHus, CO/lep)KaTeNbHOW XapaKTePUCTUKH
TJIAaHUPYEeMbIX — pe3y/JbTaTOB OCBOEHHUSI OCHOBHOW oOpa3oBaTebHOU
MIPOrpamMMBel cpesiHero ob1iero oOpa3oBaHus (JINYHOCTHBIX,
MeTanpeJMeTHbIX, MpPeJMETHbIX), a TaKKe C YU6TOM OCHOBHBIX BHU/OB
yueOHO-TIO3HaBaTe/IbHBIX ~ IeWCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusI mpeMeTa.

[To BceM Ha3BaHHBIM MO3UIKSM B MpOrpamMme MO XMMWUM MpeAyCMOTpeHa
NPeeMCTBEHHOCTb € oO0yuyeHHeM XHMUM Ha YpPOBHe OCHOBHOTO 00Iiero
oOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHHU
obs13aTelbHOM (MHBAapUAHTHOM) COCTaBJIsSIONeN coZiepykaHusl yueOHOro rpeimMeTa
«XWMHUSI» OCTAéTCs BO3MOXKHOCTb BbIOOpAa €ro BapUaTUBHOW COCTaBJISIFOLIEH,
KOTOpas [OJ/DKHA ONpefensTbCsl B COOTBETCTBUM C HarlpaB/ieHWeM KOHKDETHOIO
nipodust o0yueHusl.

B cootBercTBUM C KOHLeNTya/lbHbIMU TMoJIOKeHUusMu PI'OC COO o
Ha3HaueHWM TIpeAMeTOB 0a30BOr0 U YriyO/JEHHOTO YpOBHel B cHCTeMe
nubdepeHIIMpOBaHHOTO 00yueHHsI Ha ypOBHe cpefHero o6iero obOpa3oBaHUs
XUMHSI Ha YpOBHe YI/yO/JIEHHOTO W3y4YeHUsl HampaB/ieH Ha pean3aljiio
MPEEeMCTBEHHOCTH C  TOC/JeAYIOLUMM  3TalioM  TOMAY4YeHUsI  XUMHYECKOro
oOpa3oBaHWsi B paMKax W3y4eHHs] ClelUasbHbIX eCTeCTBeHHO-HayUYHbIX U
XUMHUUECKUX JUCLUIUIMH B By3aX U OpraHv3alysx CpefHero rnpogeccroHanibHOTO
obOpa3oBaHus. B 3Toli CBsi3u u3ydeHue TipeaMeTa «XUMHsS» OPHEHTHUPOBAHO
NperMYyIlleCTBEHHO Ha pacliupeHde U yriybjeHWe  TeopeTHUeCcKoW WU
MIPAKTHUeCKOH TIO/ITOTOBKH 00YJarOIIMXCsl, BRIOPABILKX OIpeeéHHBIN TTPOdUIb
o0yueHusi, B TOM YHCJ/Ie C TIepCIeKTUBOM TIOCeJYIOLero MOTyYeHUs] XUMUUeCKOT 0
oOpa3oBaHUsI B OpraHu3alusax npodeccroHaabHOro obpasoBanusi. Hapsiay ¢ 3Tum,
B cBere TpeboBanuit ®I'OC COO K IJIaHUPYeMbIM pe3y/ibTaTaM OCBOEHMS
denepanpHON 00pa3oBaTeIbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
u3yueHue TripefiMeTa «XUMHUs» OPUEHTUPOBAHO TakK)Ke Ha pellleHWe 3ajay



BOCTIMTAHUS Y COL[MA/IbHOTO Pa3BUTHS 00yYarommxcsi, Ha (OpMUpOBaHUe y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUWM paldoHaiu3alyyd yyeOHOro TpyAa U
000OITIIEHHBIX ~ CIOCOOOB  JIeSITE/IbHOCTA, HWMEIOINX — MEXKIUCIUIUIMHAPHBIH,
HaZTpeIMeTHBIM XapakTep.

CocCTaB/SIOIUMHU TIpeMeTa «XUMHsI» Ha YPOBHe YIayO/JIEHHOIO H3yueHHsI
ABJITIOTCA  YI/IyO/éHHBIE Kypchl — «OpraHuueckas xumus» ©u «OOmmjas u
HeopraHuueckasi Xumusi». [Ipu orpeie/ieHUM TOJX0A0B K 0TOOPY W CTPYKTYPHOM
OpraHM3alui CO/Iep>KaHUsI 3THX KypCOB B TIpOrpaMMe TI0 XWMHHM 3a OCHOBY
npuHATEI TosIokeHNsT ®I'OC COO o pa3muusix 0a30BOro W yriayO0néHHOTrO
ypOBHe# u3yueHusi mpeameTa.

OcHOBy cojepxaHusi KypcoB «OpraHuueckass xumusi» u «OOmasi u
HeopraHuueckasi XUMHs» COCTaBJIsSleT COBOKYITHOCTb TIpeJJMETHbIX 3HaHUN WU
yMeHUM, OTHOCAIMXCA K 0a30BOMYy YPOBHIO W3ydeHuUs Mpeamera. JTa CHCTeMa
3HaHWM TIOJyuyaeT OIpeje/IEHHOe TeopeTUYecKoe [OTMOJHeHWe, T03BOJIsIolee
OCO3HAHHO OCBOWTb CYIIeCTBEHHO Oo/blMii  00bEM  (HaKTO/IOTHUECKOTO
MaTepuasna. Tak, Ha yrayOGséHHOM YpOBHe W3yueHHUs TpeiMeTa obecrieueHa
BO3MO>XHOCTh 3HAUWTE/JILHOTO yBeJMueHusi 00bEéMa 3HaHUM O XUMUUECKUX
3/IeMeHTaxX M CBONCTBaxX WX COeIMHEHUI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
TIpe/ICTaB/IeHUA O CTPOEHWM BEIeCTBa, XMMHUECKOH CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTEKaHUsI PeakIvii, PACCMaTPUBAEMbIX C TOUKU 3PEHUSI XUMUUECKOW KMHEeTHUKU
W TepMOAWHAMUKH. VI3yueHue TepUOAMUECKOTO 3akKoHa U [leproanueckoit
CUCTeMbl ~ XMMHYECKUX  37eMeHTOB  0asupyeTcsi Ha  COBpPeMeHHbIX
KBAaHTOBOMEXaHWUeCKUX TPe/ICTAaB/IeHUSIX O CTPOEHHUH aTOMa. XUMHUecKasi CBSI3b
00BSICHSIETCS C TOUKH 3DeHUsT SHePTeTHUeCKHUX M3MeHeHHH Tpu eé oOpa3oBaHUN U
pa3pylIlleHnd, a Takke C TOUKW 3peHUss MeXaHW3MOB eé obpa3oBaHusl. V3yueHue
TUTIOB ~ peaki[uii  fAoronHseTcss  GOpMUpOBaHHEM  TIpeCTaBIeHUM 00
3JIEKTPOXMMHUUECKUX TIPoIieccax M 3/IeKTPOJIM3€e pacriylaBOB U PACTBOPOB BeIIIeCTB.
B Kypce opraHWuecKoil XWMHHM TIPU PaCCMOTPEHHM DPeaKI[MOHHOM CTOCOOHOCTH
coeuHEHUN yensieTcss oco0oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKyJlaX ¥ MeXaHHW3MaX peakLvil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha CO/lep>)KaHWe KypCOB XUMHH
yryOIEHHOTO YPOBHS U3yUeHust jist KIIaCCOB OTpezie/IEHHOr0 Mpoduis (T/IaBHBIM
obpa3oM Ha UX CTPYKTYpy M XapakKTep [JOIOJIHeHHA K OOIei cucreMme
TpeIMeTHBIX 3HAHWM) OKa3bIBalOT B/MSIHUE CMeXXHble TpeaMeThl. Tak, Harpumep,
B COJiepKaHWM TIpeiMeTa [ijIsi K/IaCCOB XMMHKO-(DU3MUeCcKoro nmpodusis 00/bIoe
3HaueHWe OyJyT MMeTh 37ieMeHThl yueOHOro MaTepuasna 1o obiei xumun. [Ipu
M3ydyeHWU TIpeiMeTa B JJaHHOM CJyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUi B XUMHUU U B (PU3UKe: aTOMHO-
MoJIeKy/sipHasi Teopust (MOJEKYJ/IipHasi Teopusi B (hH3MKe), 3aKOHBI COXpaHEeHMs



MacChbl M 3HEpPruu, 3aKOHbl TEePMOJAWHAMMKH, 3J1€KTPO/M3a, MpeACTaBlIeHUs O
CTPOEHWY BeleCTB U ApYyToe.

B To e BpeMs B COJep)XaHUM TpegMeTa /Jsi KJIaCCOB XHWMHKO-
buosiornueckoro npoduas OosbIIMi yAe/nbHbIA BeCc OyJeT WMeTb OpraHhveckKas
xuMus. B 3TOM c/iyuae mpeZocTaBisieTCsl  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XWMWYEeCKOW oOpraHu3aluu K/IeTKA  Kak
O10/IOTUUECKOM CHUCTeMBI, B COCTaB KOTOPOW BXOASAT, K TIpPUMepy, TaKue
CTPYKTYpHble KOMIIOHEHTbI, KaK JIAMUAbI, OeJIKh, YIr/eBOAbI, HYK/IeHHOBbIE
KUCJIOTBI U Apyrue. [Ipd 3TOM 3HaHHS O COCTaBe U CBOWCTBAaX MpeACTaBUTesen
OCHOBHBIX KJIaCCOB OpPraHWYeCKHWX BEIeCTB CJIy)KaT OCHOBOW /Ui H3yuyeHust
CYLJHOCTH TIPOLIeCCOB (DOTOCHHTE3a, AbIXaHHsl, MTUILleBapeHUsI.

B nmnnane <¢opMHpoBaHMS OCHOB HAyuyHOTO MHPOBO33DEHUs, OCBOEHUS
o0IIleHayYHbIX MeTO/IOB TTI03HAHUS U OTIbITA NMPAaKTUUeCKOro MPUMeHeHUs] HayUHbIX
3HaHWU H3ydeHUe TipefMeTa «XUMHUs» Ha Yryy0/JEHHOM ypOBHe OCHOBaHO Ha
ME>KITPeIMETHBIX CBSI3AX C yueOHbIMU TIpeMeTaMHu.

[Tpu wu3yueHMM ydeOHOro TmpeAMeTra «XWUMHs» Ha YI/IyO/JIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O U cpefgHero o0imiero oopa3oBanus (Ha 6a30BoM
YPOBHE), 3ajiaueil MepBOCTeNeHHON 3HAUMMOCTU sIB/sieTCs1 ()OpMHUpOBaHHWE OCHOB
HayKU XUMHUM Kak 00/1acTH COBPEMEHHOr0 eCTeCTBO3HaHWS, IPAaKTU4YecKoun
JesiITe/IbHOCTU UesioBeKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIbTYpHI. PelieHue
9TOM 3aflaud Ha YI/yO/JIeHHOM YpOBHe W3y4yeHUs TMpeAiMeTa TIperiosiaraer
peanu3alivio TaKuX LiesieM, Kak:

* (QopmupoBaHue TpeACTaB/leHWN: O MaTepuaJbHOM eJWHCTBE MHPa,
3aKOHOMEPHOCTSIX Y 103HaBaeMOCTH SIBJIEHUM MPUPO/ibl, 0 MeCTe XUMUU B
CUCTeMe eCTeCTBeHHbIX HayK U e€ Befylleldd poid B obecrieueHUH
yCTOMUMBOTO  pa3BUTHs ~ uejiOBeUeCTBa: B  pellleHUHd  TpobsieM
9K0JIOTUYECKOU, SHepPreTHyeCcKol U MUILeBOM 0e30MacHOCTH, B Pa3BUTHU
MeULIVHBI, CO3/laHUU HOBBIX MaTepHasioB, HOBbIX NCTOUHUKOB SHEPruH, B
obecrieyueHWy paljMOHA/TLHOTO TPUPO/ONOIb30BaHus, B (POPMHUPOBAHUU
MHUDPOBO33peHus1 U 00llleli Ky/JbTypbl uesioBeKa, a TakKe 3KOJIOTMuUecKd
000CHOBAaHHOTO OTHOLLIEHUS K CBOEMY 3/J0POBBIO U MIPUPOJHOU cpejie;

® OCBOEHME CHUCTeMbl 3HaHWM, JieXal[UX B OCHOBE XUMHUUYECKOU
COCTaBJISIFOILEN eCTeCTBeHHO-HAayUHOUM KapTUHbI MUpa: (PyHJaMeHTaIbHbIX
TOHSATHH, 3aKOHOB U TEOpHUU XHWMMH, COBDEMEHHBIX MpeACTaB/JIeHUuNd O
CTPOEHMH Bell[eCTBA Ha pasHbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKY/ISIPHOM, ~ HagMOJIEKY/JSIPHOM, O  TepMOJAWHAMHUYeCKUX U
KUHEeTUYEeCKMX 3aKOHOMEDHOCTSIX TMPOTEeKaHUsl XMMHUYeCKUX peaklui, O
XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 001X
Hay4YHbIX MPHUHLMIAX XUMUUECKOT0 MPOM3BO/ICTBa;



dbopmupoBaHue y oOyyJaroImxcs 0CO3HAHHOT'O TTOHUMaHUS
BOCTPeOOBAaHHOCTH CHUCTEMHBIX XWUMHUECKUX 3HAHMM [ O0BbsSCHEeHUs
K/IFOUeBbIX Wjled U TIpo0sieM COBpeMEHHOW XWMMHM, [l OOBSICHeHUS U
TPOTHO3UPOBAHUS SIBJIEHWH, WUMEIOIUX eCTeCTBEHHO-HayUYHYH TIPUPOJY;
I'PaMOTHOTO pellieHus MpobieM, CBSI3aHHBIX C XUMHEH, MPOTHO3WPOBaHUS,
aHa/IM3a ¥ OLIeHKH C TTO3ULIMKM SKOJI0OTMUeCKOM 0e30I11acHOCTH M0C/IeICTBUI
ObITOBOM U TIPOU3BOJICTBEHHOW /[IesTeTbHOCTU YesloBeKa, CBSI3aHHOW C
XUMHUECKUM  TIPOM3BOJICTBOM, HWCIIONb30BaHWMEM U  IepepaboTKoi
BelLleCTB;

yraybseHde  TIpeJCTaB/ieHMA O  HAYUHBIX ~ MeTOZaX  ITO3HaHUS,
HeOOXOAUMBIX [/si TIPHOOpeTeHus] YMeHUH OPHEHTHPOBATbCSI B MHPE
Bel[eCTB W OOBbSICHEHUS XUMWUECKHUX SIBJIEHUM, HUMEIOI[UX MeCTO B
TpUpo/ie, B MPAKTUYECKOU [1eITeIbHOCTU U MOBCeHEBHOU »KU3HHU.

B maHe peanu3aly T€PBOOYEpENHBIX BOCIIUTATENbHBIX W DPa3BUBAIOIIUX
(YHKLMI LIe/TIOCTHOM CHUCTeMbI cpefHero oOiero obpa3oBaHUs MPU W3y4YeHUH
npegMeTa «XuUMHUsi» Ha yIVIyOJEHHOM ypoBHe 0COOyH0 — aKTyalbHOCTb
npuoOpeTaroT Takue Lie/M U 3a/jauu, Kak:

BOCIUTaHWe YOEXIEHHOCTM B TI03HABAa€MOCTH SIBJIEHWM TIPUPO/bI,
YBO)KEHWs] K TIpOIlecCy TBOpYECTBAa B 00/1aCTU TEOPETUUYECKUX U
NIPUKJIAIHBIX HMCCeJOBaHUNA B XUMUH, (HOPMUPOBaHME MHPOBO33DEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAlMM K OOYYeHMIO M II03HAHHIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIFO W CaMOBOCITMUTAHWIO  HAa  OCHOBE  YCBOEHUS
00I11e9ye/I0BeUeCKUX [[eHHOCTEeH;

pa3BUTHE T03HABATE/ILHBIX WHTEPECOB, MHTEJIEKTYalbHbIX U TBOPUYECKUX
criocobHocTe obyuvaroruxcs, GOpMHpOBaHHE Yy HHUX CO3HATE/IbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO UM HENpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTIEITHOM TIpodheCcCHOHaTbHOU U 00IIeCTBEHHOM esITe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHWUSI K CBOEMY 3/0pPOBbI0 W TOTPeOHOCTH B
3/10pOBOM oOpa3se JKHU3HU;

dbopMrpoBaHWe YMeHHH W HAaBLIKOB pa3yMHOrO IPHUPOJOII0/Ib30BaHus,
Pa3BUTHE 3KOJIOTUUECKOU KY/IbTYPbI, TPUOOpeTeHHe OITbITa 0011[eCTBEHHO-
T10/1€3HOM 9KOJIOTUUeCKOM JesATeIbHOCTH.

OO11iee uKMC/I0 YacoB, TIPeYCMOTPEHHBIX /11 U3yUeHUs] XUMUU Ha yTr1y0OaeHHOM
ypOBHe cpeziiHero obiiero obpa3oBaHusi, cocrasiser 204 yvacoB: B 10 Knacce —
102 yvaca (3 uaca B Hezien0), B 11 knacce — 102 yaca (3 yaca B Hejie/it0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

OPTAHNYECKASA XUMUs

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[IpegvMer ¥ 3HaueHWe OpraHUYeCcKOM XWMHWM, [peJCTaBlIeHUEe O
MHOT006pa3uu opraHu4eCcKuX CoeJUuHeHUM.

O/IeKTPOHHOe CTPOeHHe aToMa yrIJjiepojia: OCHOBHOe W BO30YKAEHHOe
COCTOSIHUSAL. BasieHTHbIe BO3MOXXHOCTM aTOMa yrjepoja. XuUMHUUecKass CBSi3b B
OpraHUYecKuX COoeAVHeHUsX. Tumbl TUOpPUAW3ALMM aTOMHBIX opbuTaneit
yriaepoja. MexaHu3Mbl 00pa30BaHusl KOBaJIeHTHOUM CBsI3u (0OMeHHbBIN U IOHOPHO-
aKIeNTOpHbIN). TUMBl TiepeKpbIBaHUSI aTOMHBIX opOuTanedd, O- W T-CBSI3U.
OpuHapHasi, ABOWHAsA W TpoiHasi cBsi3b. CiocoObI pa3phiBa CBsi3eld B MOJIEKYJlaxX
opraHuyeckux BeijecTB. [loHsThe o cBOOOAHOM pajauKane, HyK/Ieopuie Hu
seKTpoduIe.

Teopuss CTpoeHMsi opraHuuyeckux coeauHeHunt A.M. bByrtnepoBa u
COBpPEMEHHbIEe TIPe/ICTaB/IeHUs O CTPYKTYpe MOJIEKY/1. 3HaUeHWe TeOPUM CTPOEHUs
OpraHuYecKux coeguHeHud. MoJsieKy/asipHble W CTPYKTYpHble  (DOPMYJIBI.
CTpyKTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. V3omepusi. Buael u3omepun: CTPyKTypHasi, NPOCTPaHCTBEHHas.
OnekTpoHHble 3 (deKTbl B MOJIEKYy/1aX OpraHuUecKuX CoefiMHeHuN (UHIyKTUBHbBIN
1 Me30MepHbIN 3P deKThI).

[IpencraBneHre 0 KiaacCU(UKALMM OpraHAvYeckux BewecTB. [loHATHe o
(GyHKUMOHanbHOU rpymnmne. ['omosorus. ["'omosiornueckue psagpl. CrucreMaThyeckas
HOMeHK/aTypa opraHnueckux coeauHeHud (IUPAC) u TpuBManbHble Ha3BaHUS
OT/eJ/IbHBIX TIpeCTaBUTEJIEN.

OcobeHHOCTH M KhaccudUKalsi opraHuyeckux peakiuil. OKUC/IWTeNbHO-
BOCCTaHOBUTEJ/IbHbIE PEAKLIUH B OPraHUYeCKOW XUMUHU.

OKCIepuMeHTa/lbHble MEeTOZbl M3YUeHHs BelleCTB W UX [peBpallleHUi:
O3HaKOMJIeHHWe C oOpa3ljaMM OpraHWYecKHWX BeIecTB W MarepuajaMd Ha UX
OCHOBe, OMbITHI [0 TMpPEeBPAaLeHUI0 OpPraHWYeCKHWX BEIeCTB P HarpeBaHUU
(nnaBsieHue, oOyr/iMBaHWe W TOpeHHE), KOHCTPYUPOBaHWE MOesel MOJeKy
OpraHhuYeCKUX BeLeCTB.

Yrnesogopopasl.

Ankanbl. 'omosioruueckuii psifi ajikaHoB, o01iast (opmysia, HOMEHK/IaTypa U
n3oMepusi. DJIEKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I ajJKaHOB, SP -
rubpuan3anys aTOMHBIX opOuTanell yrieposa, O-CBsi3b. Pu3NUeCcKHe CBOWCTBA
aJIKaHOB.



XYAMHUYeCKre CBOMCTBA aJIKaHOB: peakLMyd 3aMelleHUsi, W30MepHu3alvu,
JeruJpupoBaHus, LMKIU3aluK, IMpoIn3a, KpeKrHra, ropeHus. Ilpescrasienve o
MeXaHW3Me peakiui PaJIMKaJbHOr0 3aMellleHuUs.

Haxoxaenue B ipupo/ie. CriocoObl oTyueHus: ¥ IPUMeHeHNe aTKaHoB.

Luknoankanel. O61as hopMyia, HOMeHK/IaTypa U usomepus. OcobeHHOCTH
CTPOEHUSI M XUMHYECKHX CBOWCTB MasbiX (LJUK/IOMpOMNaH, I[UK/I00yTaH) u
OOBLIUHBIX (IJMK/IOTIEHTaH, IUK/IOTeKCaH) ILHK/I0a/lKaHOB. CITOCOOBI MOMyUYeHUs |
TIpUMEHeHMe 1[UK/I0aTKaHOB.

Ankensl. ['oMosiorrueckuii psi ajkeHOB, o0Iiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuan3anus aTOMHBIX opOuTanel yriepoja, o- U T-CBsi3u. CTPYKTypHasi U
reomeTpudeckas (LMC-TpaHC-) u3oMepusi. @Pu3nUecKre CBOMCTBA aJIKEHOB.
XrAMHUYeCKre CBOMCTBA: PeakLUM TPUCOeJUHEHUs, 3aMeLleHUs] B O-TI0JIOXKeHHe
MpU [IBOMHOM CBSI3M, MOJMMEepHU3alydd U OKuc/aeHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHBIE peaKluM Ha JBOMHYIO CBsA3b. CIOCOOBI MTOTyUeHUs ¥ IpUMeHeHHe
aJIKEHOB.

Ankanuensl. Knaccudukaius ankagrueHoB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AieHoB. CIIoco0bI 1oJ/TyueHust ¥ IpUMeHeHH e a/TKaJiueHOB.

AnkuHbl. 'oMonorudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
y30MepUsi. JJIEKTPOHHOE U TPOCTPAHCTBEHHOe CTPOeHHe MOJIeKYJ aJIKUHOB, Sp-
rubpun3ays aTOMHBIX opOuTasieit yriepojga. @usnyeckue CBOWCTBA aJKUHOB.
XAMUYeCcKre  CBOMCTBA:  peakUuu  TPUCOeAWHEHHWs,  JuUMepu3alud U
TpUMepH13aluy, OKUCIeHrss. KUCIOTHBIe CBOMCTBA aJIKWHOB, UMEIOLIUX KOHLIEBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe PeakIMM Ha TPOMHYIO CBsi3b. CII0COOBI MOMyUueHUst
Y TIpUMEHeHUe aJIKWUHOB.

ApomMaTtuueckue YrjieBoJopoAbl (apeHbl). ['oMonorvueckud psifi apeHoOB,
ob1iast opmysia, HOMeHK/IaTypa U u3oMepus. DJeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pusnyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa O€H30/1a I €r0 TOMOJIOTOB: PeakIi[iH 3aMelrieHNst B 6eH30/IbHOM KOJIbIle U
yTJIeBOJIOPDOJIHOM PpaJiKase, peakluu MPUCOeJUHEHUs], OKUCJIIeHHWe TOMOJIOTOB
6enszona. IlpesacraBneHre 00 OpHEHTUPYIOIEM [eHCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIbLle Ha TpuUMepe ajKWIbHBIX PaJUKaaoB, KapOOKCUIbHOMH,
TMIPOKCU/ILHOM, aMWHO- W HHUTPOTPYIIILI, aTOMOB TajioreHoB. OcoOeHHOCTH
XUMHUUECKUX CBOUCTB cTHpoJa. [Tosmmepusarus ctuposa. CriocoObl momyueHus 1
TIPUMEHeHne apOMaTUYeCKUX yTJIeBOJOPOIOB.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxaeHue.
KaMeHHBIM yroib ¥ TIPOAYKTHI ero mepepaboTku. CriocoOnl repepaboTKu HeTH:



TeperoHka, KpeKWHr (TepMUUYeCcKul, KaTaJuTU4YeCcKui), pU(OPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKy HEPTH, WX PUMEHEHHe B POMBIIILJIEHHOCTH U B OBITY.

['eHeTHUeCKasi CBSA3b MeXX/1y Pa3/IMYHBIMU K/IaCCaMU YTJIeBOJOPO/IOB.

ONEeKTPOHHOE CTPOEHHEe Ta/IoreHINIPOU3BOIHBIX YTJIEBOJOPOJAOB. Peakiuu
3aMelleHuss TajJoreHa Ha TUAPOKCOTPYINly, HUTPOrPYMy, LUaHOTPYIIITY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpOM3BOJHbIE BOJAHOTO M CIHAPTOBOIO
pacTBopa 1Iénoun. B3aumozencTBre AUrajoreHajJKaHOB C MarHUEM U LIMHKOM.
ITonsatue 0 MeTa/VyI00OPraHuuYeCKUX COeIUHEeHUsX. Wcnons30BaHue
ra/IOTeHTNIPOM3BOJHBIX  YIJIEBOJIOPOZOB B OBbITY, TexXHUKe U TIPU CHUHTe3e
OpraHhYeCKuX BeLeCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BeIleCTB U UX [peBpallleHUi:
n3yueHue (Ghr3nUecKux CBOWCTB YIJ/IeBOJIOPOZIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
peakivii yrieBOZIOPO/JIOB Pa3/IMyHbIX KaaccoB (obecijBeunBaHue OpOMHON WM
VO/IHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3auMOJEWCTBHE alleTWIeHa C
aMMHAuUHBIM pacTBOpoM oOKcuzia cepebpa(l)), KauecTBeHHOe OOHapyKeHHe
yrjiepofa ¥ BOJOPOJAa B OpPraHWYECKUX BeleCcTBaX, MOJIyYeHHWe STWieHa U
r3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJiieKiusaMu «HedbTb» U «Yromb», C
oOpa3ljaMu T1laCTMacc, KayuyykoB U pe3WHbl, MOJe/MpPOBaHHe MOJIEKY/I
yTJIeBO/IOPO/IOB U ra/ioreHNPOXU3BOHBIX YIIEBOAOPOOB.

Kuciopojcoaepikamnjyue opraHuuecKue coeJHHeHHUsl.

[IpepeneHble OofHOATOMHBIE CIUPTHL. CTpOeHWEe MOJIeKy/l1 (Ha TIpuUMepe
MeTaHO/Ia W 9TaHomna). ['oMonoruueckuii psg, obimas ¢opmyna, u30Mepus,
HOMEHK/JaTypa W Kiaaccudukaiusa. Ddusnueckue CBOMCTBA  Mpejie/bHbIX
OIHOATOMHBIX CIUPTOB. BogopojHble CBSI3U MeXAY MOJIeKYJlaMU CITUPTOB.
XYAMHUYeCKre CBOMCTBA: peakLuy 3aMelleHus, Jeruaparaluu, OKUCJIeHUS,
B3aUMO/IEICTBUE C  OpPraHUYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMM.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIe CITUPTHI. JleiicTBYe 3TaHO/Ia U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TMOMy4YeHWs W TIPUMeHeHWe OJHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUPTBI — STUIEHIVIMKOMb W TraulepuH. dusrueckue u
XMMHUECKre CBOMCTBA: PeaklU 3aMellleHus], B3auMOJelCTBHEe C OpraHuYeCKUMU
M HeopraHWyeCKUMH KHUC/I0TaMH, KayeCTBeHHas peakiusi Ha MHOr0aTOMHbIE
criupThl. [lpescTaBnieHre 0 MexaHU3Me peakLMi HYK/I1e0(hUIbHOrO 3aMellleHuUs .
HeiictBie Ha opraHu3M desoBeka. CriocoObl TMOMy4YeHWs] W TIpUMeHeHHe
MHOT'0aTOMHBIX CITUPTOB.

@®eHosn. CTpoeHMe MOJIEKYy/bl, B3aWMHOe B/IMSIHWE THUPOKCOTPYIINIbI U
6eH3onpHOrO siApa. dusmueckre cBoicTBa (eHoma. OcoOEHHOCTH XUMHUUYECKHX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcMyHOCTH (heHoa.
Crioco6bl TostyueHusi U ipuMeHeHue GeHosa. @eHodopMabaeruaHas cMoJia.

KapOoHu/IbHbIE COeIMHEHUS] — a/TbJIETU/IbI U KeTOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHU/IBbHON Tpynmbl. ['oMosiornyeckue psifibl albJeTu0B U KeTOHOB, 00Irjas
dopmysia, n3omMepuss U HOMeHKIaTypa. Pusmueckre CBOWCTBA ajbAervzioB U
KeTOHOB.  XMMMUUeCKWe CBOWCTBA  a/ibJerdJoB W  KETOHOB:  peakluu
nipucoeiuHeHys. OKUC/ieHre afb/lery/ioB, KaueCTBeHHbIe PeakI[iy Ha ajibJeru/ibl.
Crioco0pl TI0/TyueHus: ¥ pUMeHeHHe ajibJertuioB ¥ KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KapOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOeHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI3oMepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUC/IOT. BoJOpo/HbIe CBSI3M MEXIY
MoOJIeKy/laMi KapOOHOBBIX KUC/IOT. XUMHUUeCKHe CBONCTBA: KUCIOTHbBIE CBOMCTBA,
peakius 3TepudHUKalliM, peaki[Md C YydaCTHeM YTI/eBOJOPO/JHOTO pajvKaia.
Oco0GeHHOCTH CBOWCTB MYypaBbUHOM KUC/IOThL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCJOT — CJOKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHCIOT.
Oco6eHHOCTH CBOMCTB Herpefie/ibHbIX W apoMaTHUeCKUX KapOOHOBBIX KHCIIOT,
AUKapbOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUC/IOT. [IpeficTaBUTeM BBICIIMX
KapOOHOBBIX KMCJIOT: CTeapyWHOBasi, TaJbMUTHUHOBAs, OJIEMHOBasl, /UHO/E8as,
JUHONeHOo8ast KUCIOThI. CriocoObI MosTyueHust ¥ puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoyxkubie 3¢upbl. ['oMosornueckuii psj, oOias dopMysia, U30MepHUsi U
HOMeHK/IaTypa. Pusnueckve W XUMHUYeCKHe CBOMCTBA: TUPOU3 B KUCIOU U
111e/IOUHOM cpe/ie.

JKupel. CTpoeHue, dhr3nueckre U XMMUUeCKHe CBOMCTBA YKUPOB: TH/IPOJIU3 B
KUC/ION | 111e/I0UHOM cpefie. OCOOEHHOCTH CBOMCTB JKHUPOB, COZeP)KAIl[X OCTATKU
HeTpe/ie/TbHbIX KUPHBIX KUCIO0T. JKUpBI B IPUPOJIE.

MBbI/Ta KaK COJTH BBICIIMX KapGOHOBBIX KUC/IOT, MX MOOIIee /lefiCTBHe.

O61iast xapakTepucTrKa yriaeBofoB. Kinaccudukauus yriaeBogoB (MOHO-, TU-
U TiosMcaxapu/bl). MoHocaxapuabl: TUIlOKO3a, (PpyKTo3a, ranakros3a, pubo3a,
ne3okcupubo3a. Pu3nueckre CBOWCTBA M HaxoxkJeHWe B Tipupoje. doTocuHTes.
XuMHYeckre CBOMCTBA TJIFOKO3bl: PeakLUU C yuaCTHeM CIIUPTOBBIX U abAeruAHON
TPy, CIIMPTOBOE U MOJIOUHOKHC/IOe OpokeHue. I[IpuMeHeHHWe TJIFOKO3bI, eé
3HaueHWe B )KU3He/esTeJIbHOCTA OpraHu3Ma. [lucaxapuzpl: caxapos3a, MaabTo3a U
nakTo3a. BoccTaHap/vBaroie U HeBOCCTaHABIMBAIOIIMe Aucaxapyubl. 'uapomms
aucaxapuzioB. HaxoxkzeHue B pupozie U rnpuMeHeHue. [lomvcaxapyubl: Kpaxmari,
IJIMKOTeH U Uesuitosio3a. CTpoeHHMe MakKpOMOJIeKYy/ KpaxMmasa, IJIMKOreHa W
Le/To03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYeCcKue
CBOMCTBAa Kpaxmasa: THAPO/NU3, KaueCTBeHHas peaklds C HOJOM. XUMHYeCKHe
CBOMCTBA LIeJUTHOJIO3bI: TUJIPO/U3, ToayueHue 3(PUPOB Liesitosio3bl. [ToHsTHE 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbIM HIE/IK).



OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BelleCTB U WX MpeBpalleHul:
PacTBOPUMOCTb Pa3/MYHbIX CIIMPTOB B BOJie, B3aUMOZEUCTBUE 3TaHOJIa C HATPUEM,
OKHCJIeHHWe STUJIOBOTO CIUPTA B a/ib/lery/, Ha PacKaJéHHOW MeHOW TIPOBOJIOKE,
OKHCJIeHHe STW/IOBOTO COMPTAa AUXPOMATOM Kayvsg (BO3MOXKHO MCIIO/Ib30BaHUE
BU/leOMaTePUA/IOB), KaueCTBEHHble DeaklMd Ha anabJerufibl (C TUAPOKCULIOM
muammuHcepebpa(l) u  rugpokcuzom  Menu(Il)), peakius raMiiepyHa C
ruapokcugom Meau(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOU KHCJIOTHI,
B3alMO/ZIEMICTBHE pacTBOpa I/IHOKO3bl C THUAPoKcuaoM Meau(ll), BzaumMoencTBUe
Kpaxmasa C UOJO0M, pellieHHhe 3KCIepuMeHTabHbIX 3aZiau 1Mo TeMaM «CIupThl U
deHobl», «KapboHOBBIe KUCTOTHI. C/I0XKHBIE 3(PUPBI».

A3oTCoepikale opraHnyecKe coeANHeHMsl.

AMUHBI — OpraHuueckue MpoU3BO/Hble aMMuaka. Kiaccudukaliyusi aMUHOB:
anudaTuyeckue U apoMaThuecKue; TepBUYHble, BTOPUUHbIE W TPETHUYHLIE.
Crpoenue moJieKys, obijasi ¢hopMysia, U30Mepusi, HOMeHK/IaTypa U (u3nueckue
CBOMCTBA. XMMHUYECKOe CBOWCTBA anv(aTUUueCKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
aJIKAJIMPOBaHKe, B3aUMOJENCTBHE MEPBUYHBIX aMHUHOB C a30TUCTOW KHCJIOTOM.
Conm asKu1IaMMOHUS.

AHWIMH — TIpe/CTaBUTe/lb aMHWHOB apoMarhuyeckoro pszaa. CrpoeHue
aHWIMHa. B3aMHOe BIHSTHHE TPYIIT aTOMOB B MOJIeKyJ/ie aHuIuHa. OcobeHHOCTH
XUMHUUECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakijuu Ha aHWIMH. CriocoObl
MoJiydyeHUs1 M TMpUMeHeHUe anvdaTthuuecKux aMuHOB. [lonyueHue aHWUIMHA U3
HUTpOOEH30/1a.

AmuHokuc/10TEl. HoMeHKaTypa u uzomepusi. OTAenbHbIe TpeCTaBUTeNN (-
AMUHOKMCJ/IOT:  T/IMIWH, aJaHuH. @u3nueckre CBOWCTBA AMWUHOKUCJIOT.
XvMUUeCKUe CBOWCTBA aMHUHOKUCJIOT Kak aM(OTepHbIX OpraHU4YecKHUx
COeMHEeHWM, peaklusi TOJIMKOHeHcald, oOpa3oBaHWe TMeNTUJHOW CBSI3U.
buoniornyeckoe 3HaueHHe aMUHOKUCIOT. CUHTE3 U TH/IPOJIU3 TIeNTHU/IOB.

benku Kak TpupojHble To/MMephl. [lepBuUYHasi, BTOpUUHAs U TpeTUUYHas
CTpyKTypa OenkoB. XuMHUecKHe CBOMCTBa Oe/IKOB: THAPOJIN3, [eHaTypalus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BelecTB U MX TpeBpalljeHul:
pacTBopeHue 0Oe/IKOB B BOjie, JieHaTypaiysi 0e/KOB TpYW HarpeBaHWH, IIBETHBIE
peakiu Ha OesikM, pellleHWe SKCTepUMEeHTalbHbIX 3a/lad [0 TemaMm
«A3oTcogeprkanjye opraHuueckue CoeIMHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKuX COeJUHEHUMN.

BbICOKOMO/1eKYy/IAPHbIE COeJMHeHHS].

OCHOBHBIE TOHSTHUS XMMHH BbICOKOMOJIEKY/ISIDHBIX CO€JMHEeHUN: MOHOMED,
MOJIMMep, CTPYKTYPHOE 3BEHO, CTeNeHb MOJIMMepr3aliuy, CpeJHsIss MOJIeKyasipHas



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIPHBIX COEJIVUHEHUN —
MOJIMMepHr3aLysi U MOJUKOH/eHCalusl.

[TonvmepHble MaTepuasbl. [lnacTMacchl  (TTOUATH/IEH, TIOJUIIPOIIUJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TOMMeTH/IMEeTaKpUIaT, I10JIMKapOOHaTHl,
nosiaTUIeHTepedTanar). Y Tuau3saius 1 rnepepaboTka riacTHKa.

DnacTOMepBhI: HaTypaJIbHbIN KayuyK, CUHTETHYeCKue Kay4yyKu
(byTareHOBBIM, X/IOPOIIPEHOBBIN, M30TPEHOBBIN) U CUITMKOHLI. Pe3uHa.

BonokHa: HaTypa/nbHble (XJIOMOK, 111ePCTh, 1IENK), UCKYCCTBEeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLa/ibHOT O Ha3HauyeHus (Tednion, KeBJjiap,
3JIEKTPOITPOBOJSIINE TI0/IMMEPHI, O1iopa3/iaraeMble TIOJTMMepHI).

OKCcrepyMeHTa/ibHble MeTO/Ibl U3yueHWs BelleCTB U WX MpeBpalljeHul:
03HaKOMJIeHHe C 0Opa3liaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHve MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs TI0
MacCOBbIM [JIOJIAM  3JIEMEHTOB, BXOJSL[UX B €ro COCTaB, HaXOXJeHHUe
MOJIEKY/ISIPHOM  (hOpMYJIbI OPTaHWUECKOTO COeJWHEHHs 10 Macce (00BEMY)
TIPOAIYKTOB CTOPaHWs, TI0 KOJMUYeCTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
peaklid W/WIU WCXOJHBIX BelIeCTB, YCTaHOBJEHWe CTPYKTYPHOU (HOPMYJIbI
OpraHMYecKoro BellleCTBA Ha OCHOBE ero XMMHUUeCKHWX CBOWCTB WA CIIOCOOOB
ToJIyueHUsi, OIpejiejieHHe [0/ BbIXOJla MPOAYKTa peaklU OT TeOopeTUuUeCKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSA3U.

Peanu3zanys MeXXnpeIMeTHbIX CBSI3€M MPU U3yUeHWH OPraHUYecKol XWUMHUU B
10 Kmacce ocCyIecTBAseTCS 4Yepe3 WCIIO/b30BaHWe KakK OOIMMX eCTeCTBEeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/NbHBIX TIpeJMeTax
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OOb11ue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, HayUHbIN (PaKT, TUIIOTe3a,
TEOpHs, 3aKOH, aHa/lu3, CHHTe3, KiacCU(UKai[us, HabmoleHre, W3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJIeKy/a,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, (U3nMUecKre Be/IMUMHbBI, €UHHUIIbI M3MepeHHsl, CKOpPOCTb, 3Heprus,
Mmacca.

buonorusi: KjaeTKa, OpraHu3M, S5KOCHCTeMa, Owuocdepa, MeTabOIH3M,
Hac/e/ICTBeHHOCTb, aBTOTPO(MHBIA U TreTepoTpPO(dHBIN THIT TUTaHUsA, OpoXKeHHe,



doTocuHTe3, bixaHue, OenKH, YIJIEBOAbI, >KUPBI, HYK/JIEWHOBbIE KUCJIOTHI,
(dhepMeHTHI.

['eorpacdusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosoOrvs: TMUIleBble TPOAYKTbl, OCHOBBI pallMOHAJBLHOTO TMUTaHUS,
MOIOLL[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KITACC

OBILIASI N HEOPTAHUYECKASA XNMUS

TeopernuecKue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sfep. XUMHUeCKuM 31emeHT. M3otomnel. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UHMC/IAa. DHEPreTHYecKHue YPOBHHU U
Mo/lypOBHU. ATOMHbIe opOuTanu. Kinaccudukaiysi XuMUuecKrx 3/1eMeHTOoB (S-, p-,
d-, f-onmemenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsISIM.
ONeKTPOHHbIe KOH(UTrypaLid aTOMOB 3/IEMEHTOB MePBOr0—YeTBEPTOrO Meproi0B
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHWM, 3JIEKTPOHHbIe KOH(PUTypalii MOHOB.
OJIEKTPOOTPULIATETLHOCTb.

[Tepuoguueckuii 3akoH U Ilepuogrueckass cucTeMa XMMUYECKHUX 371€MEHTOB
O.U. MenpeneeBa. CBa3b MepuoIMUeCKOro 3akoHa M I[leproguueckol CUCTeMbI
XMMUAUECKUX 3JIEMEHTOB C COBDEMEHHOW TeOpHhel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMUUYEeCKUX 3/IEMEeHTOB U 06pa3yeMbIX UMU
IPOCTBIX Y CJIOKHBIX BellleCTB [0 TCpynnaM W [epuojaMm. 3HauyeHue
rneprourueckoro 3akoHa [I.1. MeHngeseesa.

XvMmuyeckass CBs3b. Buabl XMMHYeCKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iiMueckas. MexaHu3mbl 00pa3oBaHMsI KOBa/JIeHTHOW CBsI3U: OOMEHHbIN U
JIOHOPHO-aKL|eMTOPHBIM. DHEPrus U JAauHa CcBa3u. [1o/spHOCTh, HanpaB/IeHHOCTD U
HacChIILaeMOCTb KOBaJleHTHOM CBsi3u. KpartHbele cBa3u. BogoposHas cBs3b.
MeXMOo/eKy/IsipHble B3aUMOZENCTBUS.

BaneHTHOCTE M BajleHTHbIE BO3MOXXHOCTU aTroMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYDPbI MOJIEKYJI C KX T€OMETPUUECKUM CTPOeHHeM (Ha MpUMepe COoelMHEeHUN
3JIeMEHTOB BTOPOTO [1epro/a).

[IpeacTaBieHre 0 KOMIUIEKCHBIX coelMHeHUsAX. COCTaB KOMIIJIEKCHOTO MOHa:
KOMIlIeKcoobpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeMHeHHH.
[ToHsiTHE O KOOPAWHALIMOHHOM XUMUH.

BemlectBa  MOJIEKY/IIDHOIO M HEMOJIEKYJIIDHOIO  CTpoeHusl.  TwIibl
KPUCTA/JIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIECTB.

[TonsiTne o gucriepcHbIX cucteMax. VictuHHbIe pacTBOphl. [Ipeacrasiienuve o
KOJ/UTOUIHBIX pacTBopaxX. CrocoObl BbIpaKeHUsi KOHLIEHTPALMA PacTBOPOB:
MaccoBasi [0/ BellecTsBa B paCcTBOpPe, MOJIIpHas KOHLIeHTpauus. HackleHHble 1
HEHAaCBIL[eHHbIe PACTBOPhI, paCTBOPUMOCTb. KpucTtaniorugparTsl.



Knaccudukaiys u HOMeHK/IaTypa HeopraHu4ecKux BelecTB. TpuBUaIbHbIe
Ha3BaHUS OT/e/IbHBIX MPeCTaBUTEe HeOPraHUUeCKUX BeleCTB.

Knaccudukaliiyss XuMAUeCKUX peakiuii B HeOPraHM4YeCcKOW M OpraHu4ecKou
XMMUU. 3aKOH COXPaHeHUs MacChbl BeleCTB; 3aKOH COXPaHeHUs U IpeBpallleHus
SHEpPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QdeKTbl XUMUUEeCKHUX peakKLUi.
TepMoxUMHUUYeCKUe ypaBHEHUSI.

CKOpOCTb XUMUYECKOW peakijuy, eé 3aBUCUMOCTb OT Pa3/IMUHbIX (PaKTOPOB.
['omoreHHsbIe U reteporeHHele peakuuu. Karanaus u KaTaausaTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUeckKoe paBHoBecue. KoHcTaHTa
XMMUUECKOro paBHOBecusl. PakTOpbl, BMAIOL[ME HA I0JIO)KEHUe XUMUUeCKOro
paBHOBECUSI: TeMIiepaTypa, AaB/JeHUue U KOHLIeHTpalUuu BelleCTB, yYaCTBYIOL[UX B
peakiuu. [Ipuniumn Jle Ilatenbe.

OnekTponuthyeckasi auccouyainusi. CuibHble U y1abble  37€KTPOUTHI.
Crenenb pucconumanuu. Cpefa BOAHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
uienouHas. Bomopoassii nokasatens (pH) pactBopa. I'hpponus coseid. Peakijuu
MOHHOT0 0OMeHa.

OKUC/IUTeNbHO-BOCCTAHOBUTE/IbHbIe  peakuud.  CTemeHb  OKWCJ/IEHMS.
OxkuciuTennb M BOCCTaHOBUTeNb. lIponjeccbl OKUC/IE€HHWS U BOCCTAaHOBJIEHUS.
BakHelIe OKHCIWTETM W BOCCTAaHOBUTENW. MeToJ 3/IeKTPOHHOTO OasiaHca.
DJIEKTPOJIU3 paCTBOPOB Y pPacCIlyIaBOB BelleCTB.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHUi:
pasjioKeHue T[epoKCuJa BOJOpPOJa B TIPUCYTCTBMU Karajav3aTopa, MOJev
KPHUCTA/ITMUECKUX PELIETOK, MPOBe/ieHre peaki[iii HOHHOTO 0OMeHa, orpeziesieHHe
cpeAbl pPacTBOPOB C IIOMOLLBID WHAWKATOPOB, WU3y4YeHWe BJIUSHUSA Pas/IMUHbIX
(GakTOpOB Ha CKOpPOCTb XWUMHYECKOM peakiuu U T0J0)KeHWe XWUMUUeCKOro
PaBHOBECUSI.

Heoprannueckasi Xummsi.

[Tonoxxenne HemeTa/uioB B Ilepuoguyeckor cucteMe XUMHUYECKUX
yniemeHToB [./. MeHeneeBa u 0COOEHHOCTH CTPOEHUS X aTOMOB. Pu3nyeckue
CBOMCTBa HEMeTa/JIOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpUMepe KUCJIOpOJa, Cephbl,
docdopa u yrieposa).

Bopgopoa. IlonyueHue, ¢pusnueckre M XUMHYeCKHWe CBOWCTBA: peakiuu C
MeTa//laMA W  HeMeTa/U/laMH, BOCCTAaHOBUTE/IbHbIe CBOUCTBA. ['MApUABL
Ton/IMBHBIE 37IeMEeHTHI.

Iasorensl. HaxoxkgeHue B TIpUpOjie, CIIOCOOBI TO/ydeHus, Gpu3ndyeckue u
XMMUUECKre CBOWCTBa. ['asoreHoBOAOpOAbL. BakHelIlve KUCIOPOACOAep Kallye
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbIE CTIOCOObLI MOTyYeHuUs
rasioreHoB. [IpyMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o30H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TIO/yUeHHs
KUc/iopoga. dusnueckrie U XWMHUUECKHEe CBOMCTBA U MPHUMEHEeHHWe KHC/I0poJa U
030Ha. OKCHUZBI U ITePOKCUTIBL.

Cepa. HaxoxzaeHue B Tipupojie, CIIOCOOBI TIO/ydeHus, GU3NUECKHEe WU
xumuyeckde cBorctBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepbl(VI). CepHucTrass U cepHas KHUCJIOTbI U MX cod. OcoOeHHOCTH CBOWCTB
CepHol KUC/IO0ThL. [IpuMeHeHe cepbl U eé coe/[MHeHHUH.

A3or. HaxokgeHwe B TIpHUPOZie, CIIOCOOBI TIOMyueHHs, (QU3NUecKue u
XMMHWYEeCKHe CBOMCTBa. AMMMaK, HUTpUIbl. OKCH/IbI a30Ta. A30THUCTast U a30THas
KUCJOTBI U UX coyii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IpMeHeHre a30Ta
Y ero coefiIMHeHU. A30THbIE Y00peHws..

docdop. HaxoxgeHue B TpHUPOZe, CMOCOObI MOMyueHHs, (u3NUecKue U
xumuyeckre cBorctBa. Pocuabl U pochuH. Oxcuawl docdopa, docdhopHas
KUcioTa U eé conmu. IlpumeHeHuwe ¢ocdopa U ero coefuHeHu. PochopHbIe
yIobpeHwus.

Yrnepon, HaxoxJeHWe B TNpuUpojie. AJUIOTPONHbIE  MOAUGDUKAIUH.
dusnyecke W XUMHUECKWe CBOWCTBA TIPOCTBIX BeIlecTB, 00pa30BaHHbIX
yraepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTa U eé
CO/MM. AKTMBUPOBAHHBIA yTrob, afcopbius. dyriepenHsl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIpriMeHeHHe TPOCTHIX BEIeCTB, 00pa30BaHHBLIX YTIepO/IOM, U ero
CcOoeIMHEeHUH.

Kpemnuii. HaxokzieHre B Mpupofe, CrocoObl TosiyueHusi, (u3nueckie u
xumMuyeckre cBoiictBa. Okcuj kKpeMHusi(IV), KpeMHueBasi KUC/IOTa, CUIMKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeKJ/10, ero rnojgyueHue, BUbl CTeK/Ia.

[Tonoxxenue Meta/uioB B [lepyuognueckol cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTpPOeHMs] 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OO1ue
bu3nUecKre CBOWCTBA MeTa/lioB. [IprMeHeHHe METa//iIoB B OBITY W TEXHHUKe.
CrnuiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHud MeTasuioB. OO6mue  criocobsl
MOJTyYeHUst MeTasl/oB: TUIPOMETaTyprus, MMpPOMeTaJlTyprus,
y/ieKTpoMeTautyprusi. [loHsiTHe o Koppo3uun MeTauioB. Crocobbl 3aIiiyThl OT
KOPPO3UH.

OOmiast XapakTepuCTHKa MeTauioB I[A-rpynmbel [leproanueckoil CHCTEMBI
XMMUUECKUX 37eMeHTOB. HaTpuii U Kanui: TionyueHue, ¢GuU3MUecKkue U
XUMUUeCcKre CBONCTBa, IpUMeHeH e TIPOCThIX BellleCTB U UX COe/JMHeHUHN.

OObijasi xapakrepucTuka MeTa/uioB I[A-rpymmel [lepuoguyeckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii W Ka/bLiUi: TiojiyyeHWe, ¢u3nueckue U
XUMUYECKHe CBOMCTBA, IMpPHMEHEHHWe TIPOCThIX BeL[eCTB M WX COeJUHEHHUHU.
JKEcTKOCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHUs.



AtoMUHMI: TIOy4YeHue, (pr3ndyeckrie U XUMUUeCcKrue CBOMCTBA, MpUMeHeHHe
TPOCTOTO BeIlleCTBA U €ero coeluHeHWH. AmdoTepHble CBOWCTBA OKCHZA U
TUAPOKCHUA aTFOMUHUS, TUAPOKCOKOMIIEKChI aTFOMUHUS.

OOijasi  XapakTepuCTHKa MeTa/yioB mo0ouHbix moArpynm  (B-rpyrm)
[Tepuorueckol CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.

dusrueckre U XMMUYECKHe CBOKWCTBA XpoMa M ero coefrHeHU. OKCUbI U
ruapokcuabpl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMAThl, KUX
OKHCJIUTe/IbHbIe CBOKCTBA. [ToyueHre v MprMeHeHre XpoMma.

dusrueckre W XUMHUeCKHMe CBOMCTBA MapraHila W ero CoeJvHeHUM.
Baxnenmme coeguHenusi Maprasua(ll), wmapranuya(IV), wmapranya(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IUTe/IbHbIe CBOUCTRBA.

du3nuecKkre U XMMUYeCKHe CBOMCTBA ’Kejle3a U ero coeuHeHur. OKCUTBI,
ruipokcunl U conu xxene3a(ll) u xenesza(Ill). [TonyueHre u nMprMeHeHUe >Kese3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYEeCKe CBOWCTBa Meau U eé coeuHeHuH. [loyueHve u
TIpUMEHeHue MeJy U eé CoeIJMHeHUN.

LuHk: monyyeHuwe, ¢u3NUecKue W XUMHYECKWe CBOWCTBa. AMoTepHbie
CBOMCTBa OKCH/a ¥ TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHne
L[MHKa Y ero CoeJMHEeHUM.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W WX [peBpallleHUi:
n3ydyeHre o0Opasl[OB HeMeTas/yIOB, TOpeHue cepbl, ¢ocdopa, esne3a, MarHus B
KUC/IOpOZie, U3yuyeHHe KOJ/UIeKI[ud «MeTalibl M CIUIaBbl», B3aWMO/IeHICTBHE
1e/IOUHBIX U 111eJI0YHO3eMe/IbHBIX MeTa/IJIOB C BOZOU (BO3MOXKHO MCIOJ/Ib30BaHUE
BH/leOMaTePUAIOB), B3aUMOJEUCTBUE LIMHKA U JKejle3a C pacTBOpaMU KHUC/IOT U
111e/i0Ye, KaueCTBeHHbIE Peaklii Ha HeopraHuyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KaTUOHbl METa/JIOB, B3aUMOJIEMCTBUE THUJPOKCUAOB aJIOMUHUSI U LMHKA C
pacTBOpaMH KHUCJIOT U I11e/ioUel, pellleHre 3KCIepMMeHTa/IbHBIX 3a7ay M0 TeMam
«[anorenel», «Cepa u eé coeuHEHHUS», «A30T U Gochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl TOOOUHBIX MTOATPYTII».

XUMMA U )KU3Hb.

Posib XUMUH B 00ecrieueHUH YCTOMUHMBOTO Pa3BUTHS uesioBeduecTBa. [1oHsTHE
O HayyHbIX MeETOAAX TIO3HAHWSI U MEeTOJOJIOTMM HAyUHOr0 HCCJIeOBaHUS.
HayuHble NMpUHLUITBI OpraHu3ali XUMUUeCKOTro TPOM3BO/ACTBA. [IpoMbIiiieHHbIe
CriocoObl MOTyYeHUs] BayKHEHIIINX BelllecTB (Ha MprMepe MPOU3BO/[CTBA aMMMaKa,
CepHOM KHC/IOThI, MeTaHo/1a). [IpOMBIITUIeHHbIe CIOCOOBI TIOTyUeHUs] META/IJIOB U
Cru1aBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefibl U ero IOC/Ie/ICTBUS.
Posib xuimuu B 06ecrieueHUH SHepreTUUecKoi 6e301acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeka. JlekapcTBeHHbie cpexacTBa. IlpaBusia
WICII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUSI TIUIM: OCHOBHbIE KOMIIOHEHTBI, MUll[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TUITIEBOM 0€30T1aCHOCTH.

KocmeTtnueckne u mnap@romepHbie cpeficTBa. bbeiToBas xumwusi. IlpaBusa
0e30MacHOr0 WCIIO/Ib30BAaHUS IIPerapaTtoB OBITOBOM XMMHUM B TIOBCEIHEBHOM
JKA3HMU.

XVMHUS B CTPOMTE/NBCTBE: Ba)KHEHWIIME CTPOUTE/bHbIE MaTepuasbl (LJeMEHT,
0eToH).

XUMUS B CeJIbCKOM X03s1iicTBe. OpraHndeckre U MUHepabHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasibl, KPacKd, CTeK/IO0, KepaMHKa.
Martepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7aun.

PacuéTbl: Macchl BellleCTBa WiM 00bEMa Ta30B M0 U3BECTHOMY KOJUUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B DeakiMM BellecTB,
Macchl (00BEMa, KOoJMYecTBa Bell[eCTBa) MPOAYKTOB peaklUM, eCId OJHO W3
BeIleCTB MMeeT IIpUMecH, Macchl (00BEMa, KOIMUeCTBA BeIecTBa) IPOAYKTA
peakluu, ecJii OAHO W3 Bel[eCTB JJaHO B BHJle pacTBOpa C OMpeJenéHHON
MacCOBOM Jj0/le pacTBOPEHHOrO BeIlleCTBA, MAaCCOBOU [JIOIM M MOJSIPHOU
KOHLIEHTpaLlMM BellleCTBa B pacTBOpe, [0JM BbIXOJA MPOAYKTAa peakLuud OT
TeOpeTUYeCKHA BO3MOXKHOTO.

MesxripeiMeTHBIe CBSI3U.

Pearmu3aiiusi  MeXXIIpe]MeTHBIX  CBsi3eli Tpu  u3yueHUM oOielt u
HeopraHuyeckor XxumuM B 11 Kjacce OCyIeCTB/SIETCSl Yepe3 UCIOJb30BaHUe KakK
OOIMX ecTeCcTBEeHHO-HAYUYHBIX TMOHATHM, TaK U TIOHATHM, MPUHATHIX B OT/JE/IbHBIX
rpeJMeTax eCTeCTBeHHO-HayUYHOr' 0 LIUK/IA.

OOb11re ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HayYHbIN (PaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuduKalys, MepuoAuUHOCTb, Hab/oieHue,
v3MepeHue, SKCIIepUMEeHT, MO/eJ/b, MO/leJIMPOBaHue.

®du3nKa: Marepus, MHUKDOMUD, MaKpOMHpP, aTOM, 3JIEKTPOH, TIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU YPOBEHD,
BeIleCTBO, Tejio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, WeanbHbIA Tas,
(r3MuecKre BeJTMUMHBI, eIMHULbI U3MepeHUs], CKOPOCTh, SHeprus, Macca.

buonorus: KneTka, opraHvsM, 3KocucTema, brocdepa, Metabomsm, MaKpo-
Y MUKDO3JIeMeHThbI, Oe/TKH, KUDbI, YI/IeBO/IbI, HyK/IeMHOBbIe KUCJIOThI, (hepMeHTHI,
TOPMOHBI, KpYTOBOPOT BeL[eCTB U MOTOK SHEPruy B S5KOCUCTeMaX.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TIO/IE3HbIe UCKOIaeMble, TOIIUBO,
pecypchbl.

TexHoMorus: XuMu4ecKass MPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTe/IbHbIE
MaTepuasbl, Ce/bCKOX035MCTBEHHOe TPOU3BO/CTBO, MUILEBasi MPOMBIIILIEHHOCTb,
(dhapMalieBTHUYECKAst TIPOMBILLIJIEHHOCTb, TIPOM3BO/CTBO KOCMeTUYeCKUX



rpernaparoB, MPOM3BOJCTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3J/IeKTPOHHasi
MIPOMBILIEHHOCTh, HAHOTEXHOJIOT M.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 XM
HA YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNA

JINHHOCTHDBIE PE3YJ/IbTATDI

B cooTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM II0OAAXO/IOM B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUsI TpeMeTa «XWUMHS» Ha ypOBHE CpeJHero
obmiero oOpa3oBaHUsI BbIJie/ieHbl  CrefylolIe COCTaBJsOIIMe: OCO3HaHUe
00yuarolUMHUCS POCCHUHCKOM TPa)KJaHCKOM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHHI0; Hanuurie MOTHBAIUM K
0o0y4eHMIO; TOTOBHOCTb M CIIOCOOHOCTb OOyYarolUXCsi PYKOBO/CTBOBATHCS
NMPUHATBIMH B OOIIleCTBe TMpaBWaMHM ¥ HOPMAaMHM TIOBEJ€HHS; HaJIAuHe
TIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CTOCOOHOCTL CTaBUTh 1€/ U CTPOUTH
YKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHWS TpeAMeTa «XUMUS» OTPaXKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTAUYECKOU [lesiTelbHOCTH
00yuaroIyXxcs B TIpoIiecce peanu3aliiy 00pa3oBaTe/bHON JesTeTbHOCTH.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHWS TpeAMeTa «XWUMUS» OTPaXKaroT
chOpMUPOBAHHOCTh OTbITAa TI03HABATENBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTU
oOyyJaroIuxcst B TIpoliecce peanu3saliid 0Opa3oBaTe/NbHOU [1eATe/TbHOCTH, B TOM
yKC/ie B YacCTH:

1) rpa)KgaHCKOr0 BOCITUTAHUS:

0CO3HaHUs1 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00s13aHHOCTEH,
yBa)keHHSI K 3aKOHY U TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHUs] O COLMaJbHBIX HOpPMaxX W TIpaBUIaX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBODUECKOW [IesiTe/lbHOCTH TIpU CO3/[aHUU
yueOHBIX TIPOEKTOB, pellleHUH YueOHBIX W TMO3HaBaTeIbHBIX 3aad, BbITTOJTHEHUU
XUMHUECKUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/n3e pa3/IMyHbIX BUJIOB YueOHOI /lesTeTbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

I[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY M HAyuyHOMY HacJe[[uio
O0TeueCTBeHHON XHUMUHU;

yBaKeHUsT K TpPOLiecCy TBOpuecTBa B 00/aCTU TeOpUM UM TPAKTHUUeCKOro
TIPUIOXKEHUSI XUMHUH, OCO3HAHHUSI TOTO, UTO /laHHble HayKd €eCTb pe3y/bTaT
JIIATeNbHBIX ~ HaOMOJeHNH, KpPOTOT/IMBBIX  JKCIIEPUMEHTA/bHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W II03HaBaTe/bHBIX MOTHMBOB B TOAYYEeHUM U TIOC/IeAYIOI[EM
aHanM3e MH(OpMaLUM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBEeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTU OLIeHMBATh CUTYal[MH, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OILIeHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOMX TOBApHIIe C
MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/eCTBUMA
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUECKOMY 3/I0POBBIO;

cobmoienrsi TipaBus Ge3omacHoro obpaileHuss C BellleCTBaMH B OBITY,
TOBCEeJHeBHOM KW3HU, B TPY/IOBOU J1eSIT€/IbHOCTH;

MOHMMaHWs 1[eHHOCTH TIpaBWI WHAWBUJYaJIbHOTO U  KOJJIEKTUBHOI'O
6e3011aCHOTO MMOBeJIEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

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

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/e/I0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTUBHOe yyacThe B pellleHUWM TpaKTUYecKux 3aziau
collMasbHOM HampaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);

WHTepeca K MPaKTUUeCKOMY H3y4eHHUI0 Tpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JIFOASIM TPy/la U pe3ysbTaTaM TPYAOBOM /lesTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHya/IbHOM TpPaeKTOPUH
obpa3zoBaHus, Oyayiiedd mpodeccuyd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHU, UHTEPeCOB U
noTpe6GHOCTeM 00111eCTBa;

6) 3K0/10rMYeCKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH I1]e/1ec000pa3HOro OTHOIEeHUs K TPHUPOZie KaK HCTOUHHUKY
CYI[eCTBOBAHUS KU3HU Ha 3eMie;

MOHMMaHWs T/I00anbHOrO XapakTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMHYECKHX TTPOI[eCCOB Ha COCTOSTHHE MMPHUPOZHOM U COI[HAIbHOMN Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTU WCIOb30BaHUS [JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHabHOTO TIPUPO/0TI0Ib30BaHUS;

aKTUBHOTO HEMNpUSTUSl [JIeCTBUM, TPUHOCAIIUX BpeJl OKpY’Karollei
TIPUPOJTHOM Cpefie, YMeHUs MPOTHO3WMPOBaTh HeO/aronpusTHbIE KOJIOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBHUI U TpeIoTBPall[aTh UX;

Ha/IMuusi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIJIeHUS], SKOJIOTMUeCKOi Ky/IbTYphl,
orbITa JlesITe TbHOCTH 9KOJIOTMUeCcKOou HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMW B TO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOW W COLIAAIBLHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0I0THU
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

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

MOHUMaHWsl CreluUKU XUMUM KakK HayKd, OCO3HaHUsI €& pOu B
dbopMUpOBaHMY palMOHANTBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHHUH 11eJI0OCTHOTO
Tipe/iCTaBeHUss 00 OKpy»KaroIlleM MHpe KaK O eJMHCTBe MPHUPOJBI U uesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHWM TIpobsieM cOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXméHHOCTM B 0CO00OW 3HAUMMOCTH XWMWUU [JjiS  COBPeMeHHOM
I[UBUIM3AlIUM: B €€ TyMaHUCTUUECKOW HalpaBIeHHOCTH W BaXXHOW pOJIA B
CO3/laHMY HOBOM 0a3bl MaTepuasbHOM KY/JbTYPhbl, B peIlleHWd T100aabHbIX
1po0sieM yCTOMUMBOTO Pa3BUTHS Ue/IOBeUECTBA — ChIPhEBOM, SHEPreTUUeCKOow,
TTUITEBOM M 9KOJIOTHUEeCKOW 0e30MacHOCTH, B Pa3BUTHH MeAUIIUHBI, 00ecrieueHrH
yCJIOBUM yCHEIIHOro TPy/la U 3K0JIOTMueCcKy KOM(MOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHON TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCII0/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIO/bh30BaTh
To/TyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus JiesiaTh 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (AKTOB M UMEIOIIUXCSA [JaHHBIX C Lefbl0 TOy4YeHuUs
JI0CTOBEpHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATeNBHO HCI0/Ib30BaTh XUMHWUECKWe 3HaHWS /s
peliieHUs1 IP0o6JieM B peanbHbBIX KU3HEHHbIX CUTYaLUsX;

MHTepeca K TT03HaHUI0, UCC/ie/I0BaTe/IbCKOM esITe/TbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 0Opa3oBaHWIO U
camMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTSIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOM
JesiTe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHHUS MPOTrPaMMbI 110 XUMHKM Ha YPOBHE
cpefHero obiiero o6pa3oBaHus BK/IFOUYAIOT:

3HauuMble A1 (OPMHUpPOBAHHS ~ MMPOBO33PEHHS  00Yy4aroIIUXCs
MeXXAUCITUTUTMHApHbIE (MeXXITpeZMeTHbIe) oblijeHayuHble TIOHSTHS, OTpakaroIljue
1[e/IOCTHOCTb HAayuyHOM KapTHHbI MHMpa U CIelU(PHUKYy MEeTO[0B I03HaAHMS,
HCIIO/Mb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIeCTBO, YHEeprus, sIBJIeHHe,
TMPOLIeCC, CUCTeMa, HayuHbIl (haKT, IPUHLIMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCC/IeIOBaHue, Hab/IoIeHe, U3MepeHHe, IKCIIEPUMEHT U [IPYTHE);

YHUBepCajibHble yueOHble [eicTBUs (I03HaBaTe/bHble, KOMMYHHUKAaTHBHbIE,

peryJiiTUBHEIE), obecmieurBaroIIie cdopmupoBaHue GbyHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/IbHOM KOMITETEHI[UH 00yYatoLUXCs;
CTIIOCOOHOCTD o0OyyJarormxcs WCITI0/Ib30BaTh OCBOEHHbIe

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

MeTtarnpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJileHHe YHHBepCaJbHbIMU
y4eOHbIMK  TO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBHUS

1) 6a3o0BbIe JIOTHUECKHE AeHCTBUA:

camMoCTosSITelbHO  (hOpMy/MpPOBaTb M aKTyaJu3WpoOBaTh  IpoOsemMy,
paccMmaTpuBaTh €€ BCeCTOPOHHE;

omnpefie/iATh 1leJId JesTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TP OCBOEHWM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Ib30BaTh COOTBETCTBYIOI[ME TIOHATUS AJ/1s1 00bSICHEHUS OT/ie/IbHBIX (PAKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [Is  KaacCU(UKAIMM  BeleCcTB U
XMMMWYECKUX peaKl1i;

yCTaHaB/IMBaTh MPUYUHHO-C/IE/ICTBEHHBIE CBSI3U MEXAY H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKUe PpacCyKieHusi (MHAYKTUBHblE, JeAyKTUBHbIE, TI0
aHaJIOTWM), BbISB/IATb 3aKOHOMEPDHOCTM M MPOTHMBOPEUMss B pacCMaTpUBaeMbIX
SIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

TIPUMEHSITh B TMpOL[ecCe TO3HAHUSI UCTO0JIb3yeMble B XUMUM CUMBOJIMUECKHE
(3HaKOBBIE) MO/Ie/H, TIPeoOpa30BLIBAaTh MO/Ie/TbHbIe TIPeJCTAB/IeHUS — XUMHUUeCKHUM
3HaK (CMMBOJI) »3/7eMeHTa, XHUMMUUYecKas (QopMmy/a, ypaBHeHWe XWMHYeCKOU



peakiuy — TIPU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX M TPAKTHUUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIE MOJE/IbHbIE MPe/[CTaB/IeHUs /i BbISIB/IEHUs XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe UCC/IE0BATEIHLCKHE IeHCTBHUS:

B/JaZileTh OCHOBaMH METO/IOB HAayYHOTO TO3HAHWSI BeIeCTB U XUMHUECKUX
peaxiui;

dhopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaBIeHHbIe
U CaMOCTOsITeTbHO C(OpPMY/IMpOBaHHble BOIPOCHI B KadyeCTBe WHCTPyMeHTa
T03HaHWSI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBejIeHUs
yUeHHYeCKHX 3KCTIepHMEeHTOB, COBEpIIIeHCTBOBAaTh YMeHHUsSI HaO/MoaTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/ISATH 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHWYECKOW WCCIe/0oBaTeIbCKOM ¥ TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAKTUYeCKHUX 3aJlay, MNPUMEHEHUI0 pPa3/MYHbIX
MeTO/IOB TTO3HAHUSI.

3) pabora c uadopmanuei:

OPHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUYHMKAX WH(POpMaLUU (Hay4yHO-
ToMy/isipHasl JiMTepaTypa XWUMMUUECKOTO CO/lep>KaHus, CIIpaBOuYHble Mocobus,
pecypchl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pa3MUHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUYUBOCTb;

(hopMyIMpOBaTh 3anpoChl U TIPUMEHSTh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAWUMOW /il BBIOJHEHUs y4yeOHBIX 3ajay
OIpeie/IEHHOT 0 TUIIA;

nproOpeTaTh OMBIT MCTO/b30BaHUSI MH(POPMAaI[MOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW Y PAa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMa/lbHYIO  (OpMy  Tpe/CTaB/IeHUs
nHbopMalyu (cxembl, TpadyKU, AMArpaMMbl, TaOIHUIIbI, PUCYHKH U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA f3bIK B KauyecTBe CpefcTBa Ipu pabore ¢
XMMUUeCKOM UWH(OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusnueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJIbl, abOpeBHUaTypbl, HOMEHK/IATypy;

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

KOMMyHI/IKaTI/IBHblE yYHuBepcCad/ibHbIE y‘-IEﬁHI)Ie AEﬁCTBHH:



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CY»KAaeMoii TeMbl B X0/le Araiora u/umm
JIVCKYCCHU, BbICKA3bIBaTh U/leH, (OPMYJTUPOBATh CBOM IPEIJI0KEeHUS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeIJIOKEHHOU 3a/1aui;

BBICTYIIaTh C Ipe3eHTal[dell pe3y/IbTaTOB I103HABATE/ILHOM JesITe/IbHOCTH,
TI0JTyYe€HHBIX CAMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TIPU BHITIOJTHEHUH
XUMHUECKOTO 3KCTIeprMeHTa, TTPAKTHUeCKOH paboThI TI0 MCC/IeJOBAaHUIO CBOMCTB
M3yJaeMbIX BeIIeCTB, peanu3aliii yueOHOro 1poeKTa, U ()OpMy/IMPOBATh BLIBO/IBI
10 pe3y/jbTaTaM MPOBEAEHHBIX MCC/IeA0BAHUIN IMyTEM COrIACOBAHUS TO3ULIUAN B
xo/le 06cyKaeHus: 1 0OMeHa MHEeHUSIMH.

PeryisTUBHBbIe YHHBepPCa/IbHbIe YUeOHbIe JeHCTBHA:

CaMOCTOSITe/TIbHO TIJIAHUPOBAaTb M OCYLLECTBJSATb CBOK I103HABATE/IbHYIO
[lesiTeNIbHOCTb, Ompefessss €8 1en U 3a4aud, KOHTPOJIMPOBaTb U 110 Mepe
He0OXOIMMOCTA KOPPEKTUPOBATh TMpe/jlaraeMblii  aJlfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUX y4eOHBIX M MCC/Ie[ioBaTeNbCKUX 3a/lau, BbIOMpaTh Haubosee
3¢ exTUBHbIM CrOCO0 WX pellleHUs C yUETOM TOJNyUeHUs] HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeakLysX;

OCYLLeCTB/ISITb CAMOKOHTPOJIb [IeSITeJIbHOCTU Ha OCHOBe CaMoOaHa/lIu3a W
CaMOOLIEHKH.

INMPEAMETHBIE PE3YJ/IBTATbBI

[IpeameTHbIe pe3y/ibTaThbl OCBOEHMSI TPOTrPaMMbI TI0 XMMUHU Ha yriy0néHHOM
YPOBHe Ha YypOBHe cpejHero oOiero obpa3oBaHUs BK/IHOYAIOT crieluduueckrie
AJist yaeGHOTO TIpeiMeTa « XUMUs» Hay4yHble 3HaHUsI, YMeHHs U CIoco0bI feficTBUI
10 OCBOEHHIO, UHTepIrpeTalui 1 rpeoOpa30oBaHUI0 3HAHUM, BUbI JesiTeIbHOCTU
10 TTOTYYeHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HaHWW B pa3/MUHbIX yUeOHBIX
CUTYaLUsIX, a TaKXXe B peaslbHbIX KU3HEHHbIX CUTYalUsiX, CBSI3aHHbIX C xuMmuel. B
rnporpaMme TI0 XWMWU TpeJMeTHble pe3y/bTaTbl TMpe/CTaB/leHbl M0 TroAaM
V3y4YeHwUsl.

10 K/TACC

[IpenmeTHble pe3ynbTaThl OCBOeHUs1 Kypca «OpraHuyeckass XuMHS»
OTPa’katoT:

chOpMHUPOBAaHHOCTb TIpeZICTaB/IeHU: O MecTe U 3HaueHWM OpraHuyecKoi
XUMHUH B CHCTEMEe eCTeCTBEHHBIX HayK M e€ POl B 00eCreueHWH YCTOHUMBOTO
Pa3BUTHS Ue/IOBEUYECTBA B PeIIeHUH Mpo0sieM 3KOJI0OTUUeCKO, SHEePreTHUecKon 1



nuieBoi 6e30MacHOCTH, B Pa3BUTUUA MeAWLIUHBI, CO3ZIJaHUM HOBBIX MAaTepHasIoB,
HOBBIX VICTOUHUKOB SHEpruH, B obecrnieueHUNn paLMOHATILHOT O
TIPUPO/IOTIOIH30BaHus, B ()OPMHUPOBAHUH MHPOBO33pEHHS W O0O0Iel KyJ/IbTyphI
Yye/IOBeKa, a TakKKe SKOJOrHYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/I0POBbIO ¥ IPUPOJIHOM Cpejie;

BJaZlecHue  CUCTEeMOM  XWUMMWYECKHMX  3HaHWM, KOTOpasi  BKJ/IIOYaerT:
OCHOBOIIO/Iararoiijye MoHATHUs — XUMUUeCKUM 3/IeMeHT, aTOM, sI/IpO U 37IeKTPOHHasI
obo/iouka atoma, S-, p-, d-aTOMHble OpOWTanmM, OCHOBHOE U BO30YKAEHHOE
COCTOSIHMSI aToMa, TUOpuAuU3alvs aTOMHBIX oOpOuTased, HWOH, MOJeKyJIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEbHOCTb, CTEMeHb OKUC/IEHUS], XUMUUYEeCKasi CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00BEM, YI/IePOAHbBIN CKeJleT, GyHKIJMOHATbHAs
Tpynma, pajguKaa, CTPYKTypHble opMmysbl (pa3BépHYyThbie, COKpAIlllEHHbIE,
CKeJIeTHble), U30MepUsi CTPYKTYpHasi U TIPOCTpaHCTBeHHas (reomMeTpuUuecKas,
ONTHUYEeCKasi), W30Mepbl, T'OMOJIOTUYECKHUW psiJi, TOMOJIOTH, YTJ€BOAOPO/bI,
KUCJIOPO/I- U a30TCO/ieprKalljie OpraHuuyeckyde COoeZiMHeHUs, MOHOMep, TOoJiiMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJIIDHbIE COeJUHEHHs; TeOpUM, 3aKOHBI
(nepuognueckuy 3akoH [. . MenzgeneeBa, Teopusi CTPOEHHS OpPraHUYECKUX
BerjecTB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHeHUs
W TIpeBpallieHusi SHEePIUMM TIpU XUMHUUECKHUX peaklysx), 3aKOHOMEepHOCTH,
CUMBOJ/IMUECKUM $13bIK XUMWM, MHUDOBO33peHUecKre 3HaHUs, JieXKalllie B OCHOBe
TTOHUMaHUs1 TIPUUMHHOCTU UM CUCTEMHOCTU XUMHUYECKUX SIBJIEHWH; TIpe/ICTaB/IeHHUs
0 MexXaHW3MaxX XWMHUYECKUX peakLUi, TepMOJWHAMUUYeCKUX U KUHETHUUeCKUX
3aKOHOMEPHOCTSIX MX TTPOTeKaHUsi, 0 B3aUMHOM BJ/IUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKy/lax (MHAYKTUBHBIA U Me30MepHbI 3pdekThi, opueHTaHThl 1 1 II poza);
dakTosiornueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHWH U 6Ge3oracHoOM
WCTO/Tb30BaHUM BaKHEMILIMX OpraHWyecKuX BeleCTB B OBITY M MpPaKTUYeCKOU
JesSTeIbHOCTU  Ue/IoBeKa, OOMMX  HAayYHbIX  TPUHIMINAX  XUMHUECKOTO
TIPOM3BO/ICTBA (Ha TIpUMepe MPOU3BO/ICTBAa MeTaHO/Ia, TepepaboTku HedTH);

chOpMUPOBAHHOCTb yYMEHMM: BBISIBJISAITh XapaKTepHble TPU3HAKW TTOHSITHM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLME MOHSTUS MPU
OTMUCAHUM COCTaBa, CTPOEHHSI U CBOMCTB OpPraHUYeCKUX CoeIMHEeHUH;

chOpMUPOBAHHOCTh YMEHUIA:

WCI0J/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY /Il COCTaB/I€HUs] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeIeTHbIX) (POPMYJT OpPraHuYeCKuX
BeII[eCTB;

COCTaBJIATh yPAaBHEHUSI XUMUUECKUX Peakliid M pacKpbIBaTh UX CYIIHOCTb:
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluii ~ MOCPeACTBOM  COCTaBJIeHUS
3/IeKTPOHHOTO 0anaHca 3TUX peaklUid, peakLUid HOHHOrO oOMeHa MyTéM
COCTaBJIEHUSI UX TIOJIHBIX U COKPAITIEHHBIX MOHHBIX YpaBHEHUM;



W3rOTaB/IMBaTh MO/ MOJIEKYJl OpraHUYeCcKUX BeIeCcTB /i WUTHOCTPALIUU
VX XMMHUUYECKOT0 U NMPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/JIWBaThb MPUHAJ/IEXKHOCTh HM3yUeHHBIX
OpraHhuYeCKuX BeleCTB MO0 UWX COCTaBy M CTPOEHUID K OMpeAeIéHHOMY
K/lacCy/Tpynme COeAVUHEHWM, JaBaTb WM Ha3BaHUsI M0 CUCTeMaTU4eCKOU
HoMeHKnaType (IUPAC) u npuBOAUTH TpHBUA/bHbIE Ha3BaHWS /i OTZAEJbHBIX
rpe/iICTaBUTe/Ie OPraHUYeCKUX BelecTB (3TU/EH, alleTu/eH, TOMYyOJ, TIULepPHH,
TWIEHIIUKOJ/b, (eHos, (opmanbierufi, aieTaabjerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHasi KUCJIOTa, CTeapuHOBasi, 0JIeMHOBAsi, MaJIbMUTUHOBAsT KUC/IOTHI,
IVIMLYH, ajaHuH, MajibTo3a, ()PYKTO3a, aHWIWH, AWUBWUHW/, U30MPEH, XJIOPOIPEH,
CTUPOI U [IpyTrue);

chOpMUPOBAHHOCThL yMeHUsl OMpeflefisiTh BUJL XUMHUUYECKOW CBS3U B
OpraHuYecKux CoeJWHeHUsX (KOBa/ieHTHass W WOHHas CBs3b, O- U TI-CBSI3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOPUM CTPOEeHUs
opraHnueckux BeirjectB A. M. ByT/iepoBa /151 00bsiCHeHUST 3aBUCUMOCTH CBOWCTB
Bell[eCTB OT UX COCTaBa U CTPOEHUS;

cOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTPOEHME,
du3rMueckue U XUMHUYECKWe CBOMCTBA TUIMUUHBIX TMpeACTaBUTE/ed pa3/IMuHbIX
KJIaCCOB OPraHMYeCKUX BelleCTB: aJKaHOB, LIUK/I0A/IKAHOB, aJKeHOB, alKa/JleHOB,
aJIKUHOB, apOMaTHWYeCcKWX YTr/eBOAOPO/JIOB, CITUPTOB, ajbJeru/ioB, KeTOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CI0XKHBIX 3(UPOB, )KUPOB, HUTPOCOEJUHEHUIN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, yIJ/IeBOAOB (MOHO-, [AW- W TIOJIMCAaXapHuoB),
WUTKOCTPUPOBaTb ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOLIMX XWMUUECKUX peakldid C UCIO0Ab30BaHUEM CTPYKTYPHBIX
opmy;

c(hOpMHUPOBAaHHOCTb YMeHUsl TMO/TBEpP)KJaTb Ha KOHKPETHBIX MpUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHON CTIOCOOHOCTH OpraHuyecKuX COeIMHEeHUH OT
KPaTHOCTH U TUIA KOBaJIeHTHOM CBSA3M (0- U TI-CBSI3M), B3aUMHOTI'0 BJIMSIHUASI aTOMOB
Y TPyNN aTOMOB B MOJIEKY/IaXx;

c(hOpMHUPOBaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJOPO/HOTO
ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ero TiepepaboTKHU W
MpakTUUeCKoe MprMeHeHHe MPOAyKTOB repepadoTKy;

c(hOpMHUPOBAaHHOCTb B/aZieHUsI CUCTEMOM 3HaHWM O eCTeCTBeHHO-Hay4YHBIX
MeTo/]aX TI03HAHWS — HaOJII0/[eH|H, W3MePEeHUH, MO/IeTMPOBAHUN, 3KCTIepUMEHTe
(peaslbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs1 TIPUMEHSITh OCHOBHbIE orepauuu
MBIC/TUTE/ILHOM [leATe/lbHOCTH — aHajiu3 W CUHTe3, CpaBHeHHWe, 00600iieHue,



CUCTeMaTH3alI0, BbISIBJIeHUe MPUUYUMHHO-C/Ie[CTBEHHBIX CBS3€H — [Jisi U3yueHus
CBOMCTB BeIl[eCTB U XUMUUECKUX PeaKI|ui;

cchOpMUPOBAHHOCTh YMEHUI: BBISB/SATh B3aMMOCBSI3b XUMUUECKUX 3HAaHUU C
TIOHATUSIMA U TIPEJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [JIs
6omee 0CO3HAHHOTO TIOHWMAHUS CYIIIHOCTH MaTepHaJbHOTO eAWHCTBA MUPa,
WCTO0/Tb30BaTh CUCTEMHbIe 3HaHHWS 10 OPraHUUeCcKOW XWUMUU [ijisi OOBSICHEHUs U
TIPOTrHO3MPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HayUHY0 PUPOAY;

chOpMUPOBAHHOCThL ~YMEHWW: TIPOBOJUTH PACUETHI 1O XUMHUUYECKUM
dbopMysiaM M ypaBHEHUSIM XMMHYeCKUX peakluil C UCM0Jib30BaHUeM (hH3UUeCKUX
BeMUMH (Macca, O0OBEM Tra30B, KOJMYECTBO BeIeCTBa), XapaKTepU3YHOIIUX
Bell[eCTBa C KOJMUYEeCTBEHHOW CTOPOHBI: PAaCUéThl MO HAXOXKAEHUI0 XUMHUUEeCKOM
dbopMy/ibl BelljecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
MIPOAYKTaM CropaHUsl, TJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTh YMEHUW: MPOrHO3UPOBaTh, aHAJIM3UPOBAaTh U OL|€EHUBATh
C TIO3ULMKA  JKOJIOTUYECKOW  0e30macHOCTH  TIOC/IeCTBUSI  ObITOBOM M
ITPOU3BO/ICTBEHHOM  [IeAITeJIbHOCTH UeJiOBeKa, CBSI3aHHOM C TiepepabOTKOM
Bell[eCTB, UCIO/b30BaTh IM0J/IyYeHHbIe 3HAHUS [1JIs IPUHSATHS TPaMOTHBIX pelleHui
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUel;

chOpMUPOBAHHOCTh yYMEHUI: CaMOCTOSITe/IbHO TIJIaHUPOBAaTb U TPOBOJUTH
XMMUUECKUH SKCIepUMeHT (TOolyueHrWe W U3y4yeHHe CBOMCTB OpraHUuYecKrxX
Bell[eCTB, KayeCTBEHHble peaklUWU YTraeBOAOPOJOB Ppa3/UUHbIX KJ/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUYeCKUX BeLeCTB, pelleHue >SKCIepUMeHTaTbHbIX
33/]au TI0 pacCrio3HaBaHUIO OPraHWYeCKHUX BeIecTB) C COOIOZieHreM TIpaBUJI
6e3oracHoro obOpailjeHHs C BelljeCTBaMH W jabopaTopHBIM 000py/I0BaHUEM,
dbopMmynupoBath 1ieflb WCCAe[OBAaHUS, TIPEACTaB/sATb B pas3idyHOM (dopme
pe3yJbTaThl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHMIA:

co6ro/iaTh TMpaBU/ia YKOJIOTUUECKH 11e/Ieco000pa3Horo roBefieHus B ObITY U
TPYJOBOU [eTeTbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY>Karoleh
TIPUPOJHOW Cpe/ibl ¥ JOCTHKEHHs e yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO [IeliCTBUSI Ha J»KUBble OpraHWU3MbI
orpeie/IEHHbIX OpraHuyeCcKrX BelllecTB, TOHUMas CMbIC/I roKasaTesid [TJK;

aHa/IM3UpOBaTh 1jesieco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BelleCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHHsI COOTHOLLIEHUST PUCK-TI0/1b3a;

chOpMUPOBAaHHOCTh YMEHUM: OCYIIeCTB/SATh Ije/leHarpaB/ieHHbIN TTOMCK
XUMHUUeCKOH HHGOPMAI[MU B PA3/IMUHBIX UCTOYHHMKAX (HayuHasi U yueOHO-HayuHast
JuTeparypa, Cpe/icTBa MacCoBOM MH(opMaluy, IHTepHeT U Apyrue), KpUTUUeCKn
aHa/IM3UpOBaTh XMMHUYECKYI0 UH(popMal[uto, TilepepabaTbiBaTh €€ U UCIO/b30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOMW yueOHOM 3a1auei.



11 KJTIACC

[TpemMeTHbIe pe3y/ibTaThl OCBOeHHsi Kypca «OOlijasi ¥ HeopraHuyeckas
XUMHUST» OTpaXkatoT:

chOpMUPOBAHHOCThL TPe/CTaB/eHUN: O MaTepuajbHOM e[UHCTBE MUPa,
3aKOHOMEpPHOCTSIX M TI03HAaBaeMOCTU SIBJIEHHWW TIPUPO/IbI, O MeCTe U 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWNUKBOTO
Pa3BUTHS, B peIleHNH Tpo0/ieM 3KOJ0rMUecKol, SHepreTHUeCcKOd U TUIIEeBOU
6e3011acHOCTH, B Pa3BUTHUU MeJUIIMHBI, CO3[JaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHUKOB SHEpruu, B obecrieueHWM pPaljMOHAJbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMUpOBaHMYM MHPOBO33peHHsI W 00lell Ky/JbTypbl YejioOBeKa, a Takxe
9KO0JIOTHUECKH O00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W TIPUPOHOU
cpeje;

Bfa/leHHe  CUCTeMOM  XMMHWUeCKUX  3HaHWW, KOTopas  BK/IIOUaerT:
OCHOBOTIO/IArarolye TOHITUS — XWUMWYeCKUM »37eMeHT, aToM, $pO aToMa,
M30TOTbI, 3/IEKTPOHHAst 0060/I0UKa aToMa, S-, p-, d-aToMHbIe OpOUTa/H, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHAM3al[isi aTOMHBIX OpOuTasel, WOH,
MoOJieKy/a, BaJeHTHOCTb, 3JIeKTPOOTPHULATeNIbHOCTh, CTeleHb OKHCJ/IeHUH,
XUMHUUecKasi CBsi3b (KOBaJieHTHasl, MOHHas, MeTajinyeckasi, BOJOpPOZHast),
KpUCTa/UIMuecKasi pelléTka, XuUMHYecKasi peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOIUThI, 37eKTPOJUTHYeCKass AUCCOLMAILUs, CTeleHb [UCCOIMAllvH,
BOZIOPO/HBIN TIOKa3aTe/lb, OKUC/IUTe/b, BOCCTAHOBUTE/b, TeIoBOH 3(deKT
XUMHUUeCKOHN peakijiy, CKOPOCTb XUMUUeCKOW peakliiyi, XUMHUUYeCKoe paBHOBeCHE;
TEOpUU W 3aKOHbI (Teopus 3/eKTPOJUTHUYECKON AMCCOLUALUU, TepUonYeCKUit
3akoH [I.M1. MeH/iesieeBa, 3aKOH COXpaHeHMs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpallieHusi SHepruu TIPU XUMUYECKUX PeaklUsiX, 3aKOH TTOCTOSTHCTBA COCTaBa
BellleCTB, 3aKOH JeMCTBYIOIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM $I3bIK
XUMUY, MUPOBO33pEeHUECKWe 3HaHWs, JieXall[ie B OCHOBe IIOHUMaHUs
MPUUUHHOCTA UM CUCTEeMHOCTH  XUMMUYECKUX  sIBJIEHUW;  COBpPEMEeHHbIe
TIpe/ICTaB/IeHUss O CTPOEHHHU BelllecTBa Ha aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaZIMOJIEKY/IIPHOM ~ YDOBHSIX; TIpe/ICTaB/eHUsi O MeXaHHW3MaX XUMHUUeCKUx
peakiuii, TepMOJVUHAMMUYECKMX M KUHETUUeCKMX 3aKOHOMEPHOCTSX HUX
MPOTeKaHusi, 0 XMMHUUYECKOM paBHOBECUM, PACTBOpax U JUCIEPCHBIX CUCTeMax;
dakTosiornueckre CBeZieHUs O CBOMCTBaX, COCTaBe, TOJyueHUH U OGe3oracHoOM
WCTIO/Tb30BaHUM Ba)KHEUIIIMX HeopraHMYeCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesSTeIbHOCTU  UejioBeKa, OOMMX  HAayYHbIX  TPUHIMAINAX  XUMHUECKOTO
TIPOU3BO/ICTBA;

chOopMHUPOBAHHOCTh YMEHHI: BBISB/IATL XapaKTepHble TIPU3HAKW TIOHSATHUH,
yCTaHaB/IMBaTh UX B3aUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLME TIOHSATHS TPU
OTMUCAaHUM HeOpraHUUeCKUX BellleCTB U WX MpeBpalljeHul;



chOpMUPOBAHHOCTb YMEHUsI MCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY ZJis
cocTaB/eHdss (OpMy/a BellleCTB U  ypaBHEHWW XUMHUUYECKMX  peakLui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/EeIbHBIX
BeLL[eCTB;

chOpMUPOBAHHOCTL YMEHHs OMpeJe/siTh BaJIeHTHOCTb U CTeNeHb OKUC/IeHHUS
XUMUYECKHX 3JIEMEHTOB B COEJIMHEHUSIX, BHJ XWUMHUUECKOW CBS3U (KOBasieHTHas,
VOHHAas, MeTa//Inyeckasl, BOJOPOJAHAasA), THUI KPUCTA/UIMYECKOM PeLlISTKU
KOHKDETHOI'O Bell[eCTBa;

chOopMHUPOBAaHHOCTh YMeHUSI OOBSACHATH 3aBUCUMOCTh CBOMCTB BeIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THUMA KPUCTA/I/TMYECKOM peIéTKd, OOMeHHBbId M
JIOHOPHO-aKI[eNITOPHBIA MeXaHNU3Mbl 00pa30BaHusT KOBAJIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTb ~ yMEHWM:  K/JacCU(ULMPOBaTh:  HeOpraHhyeckue
BellleCTBa I10 UX COCTaBy, XUMUYECKHe PeakKL[MHy 10 Pa3/IMUHbIM MPU3HAKaM (YUCTy
M COCTaBy pearupyroliyMx BellecTB, TEIIOBOMY 3((eKTy peaklyd, U3MEHEHHUIO
CTereHel OKUC/eHUsI 371eMEeHTOB, O0paTMMOCTH, Yy4YaCTHIO KaTaju3aropa |
ApyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS U KPUTEPUH JJisl KlacCUpUKaIU
V3yudaeMbIX BelleCTB U XUMUUYECKUX peakLuy;

c(hOpMUPOBAHHOCTb YMEHUS paCKpbIBaThb CMbIC/I MEPUOANYECKOr0 3aKoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATHU3HUPYIOIIYI0, 00BbSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO0 (PYHKI[WY;

chOpMUPOBAHHOCTh yYMEHUWM: XapaKTepU30BaTb 37€KTPOHHOE CTPOeHUe
aTOMOB W WOHOB XUMHWYECKUX 3JIEMEHTOB I[1epBOr0—YeTBEPTOr0 I1€pUO0B
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCHOAb3YS  TOHSATUS
«IHEepreTUUeCKre ypOBHW», «3HEpreTuueckue IMOAypPOBHW», «S-, P-, d-aTOMHBIE
opbutanu», «OCHOBHOe U BO30YKIAEHHOE 3HepreTHYeCcKHe COCTOSHUSI aToMay;
OOBSICHSITH 3aKOHOMEPHOCTU U3MeHEeHMsI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB M UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeH/ieneeBa, BajleHTHbIe BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/10UeK;

chOpMHPOBAaHHOCTL ~ YMEHUM: XapaKTepu3oBaThb (OMHCHIBATh)  OOIIHe
XMMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAacCOB,  ITOATBEPKJATh
CyLL[eCTBOBaHMe TeHeTUYECKOM CBSI3M MEXy HeOpraHW4YeCKMMHU BelleCTBaMH C
TIOMOILIbIO0 YPaBHEHUM COOTBETCTBYIOIINX XMMUUECKUX PeakLvi;

cOpMUPOBAHHOCTb ~yMEHUSI  pacKpbIBaTb CYIIHOCTb: OKHUC/IATETbHO-
BOCCTaHOBUTE/IbHBIX Peakluii MOCpPe/ICTBOM COCTaBJIeHUsI 3/IeKTPOHHOTO OajaHca
3TUX peakluii; peakUyii HWOHHOTO OOMeHa IMyTéM COCTaBJeHUS UX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THUpOIv3a;  peakluih
KOMIIeKcoobpa3oBaHusi (Ha IpUMepe TPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);



chOpMUPOBAaHHOCTh YMeHHUSI OOBSACHATH 3aKOHOMEDHOCTH TIPOTeKaHUs
XUMUYECKHX peaklUi C YUETOM MX SHEepreTUYecKUX XapaKTepPUCTUK, XapaKTep
H3MeHeHUs] CKOPOCTU XHWMUUeCKOW peakIMM B 3aBUCHMOCTH OT Pa3/IMUHbIX
(bakTopoB, a Tak)Ke XapakTep CMeIlleHUs] XMMHUUYeCKOTr0 paBHOBeCHs M0/ BIUSHUEM
BHEIIHUX BO3JenCcTBUU (mpuHuun Jle [llatense);

chOpMUPOBAaHHOCTb yMEHUSI XapaKTepU30BaTb XWMHUUYECKHWE PpeakLuH,
JeXalllie B OCHOBe TIPOMBIIIJIEHHOTO TIOJyueHusl CepHOM KUCIOThbl, aMMMaKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; 11e/1ec000pa3HOCTh
TIpPUMeHeHHsI HeOpraHUUeCKHX BellleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-TT0J1b3a;

chOpMUPOBAHHOCTh BJIaJIeHHsI CUCTEMOW 3HAaHUW O MeTo/lax Hay4yHOro
TO3HAHUS SIBJIEHWW TIpUpOAbl — HabsoJeHne, H3MepeHHe, MOJe/TUPOBaHue,
SKCrepUMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATh 3TU 3HaHUS TIPU 3KCIIePUMEHTaIbHOM MCC/IeI0BaHUN BeLeCTB
U s OOBSICHEHWS XWMHUECKUX sIBJIEHHUH, HWMEIOIUX MeCTO B TIpUpPO/Ie,
TIPaKTHUYEeCKOH /IesiTe/IbHOCTH Ye/ioBeKa U B TMIOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
MOHATUSIMA U TIPeJCTaB/Je€HUSIMUA JIPYTUX eCTeCTBEHHO-HAyUHbIX MpPeJMEeTOB [JIsi
Oo/ee 0CO3HAHHOTO TIOHUMAaHKSI MaTepHUaIbHOTO eZIMHCTBA MUPa;

chOpMUPOBAHHOCTh yMEHUsI MPOBOAUTH PACUETHI: C UCIOIb30BaHUEM
TIOHSITUM «MaccoBasi /10/1s1 BellleCTBa B pPaCTBOPE» U «MOJISIpHAsi KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wil 00bEMa rasa 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
W 00bEMY OZIHOTO M3 YUaCTBYIOIIUX B peakIM{ BeIeCTB; TeIIoBOro 3ddekra
peakluy; 3HaueHWsl BOZOPOJHOrO TOKa3aTesss pPacTBOPOB KUCJIOT U Lenoyeid C
M3BECTHOM CTereHbI0 AMCCOLMAl[MM; Macchl (00bEMa, KOIMUecTBa BelllecTBa)
MPOJIyKTa peaklyy, eC/id OJHO W3 MCXOJHBIX BeLeCTB JAHO B BHJle pacTBOpa C
oTpe/ie/IEHHOM MacCOBOM [j0/ieli paCTBOPEHHOTO Bell[eCTBa WK JJaHO B M30BITKe
(uMeeT TIpUMeCH); JOJM BBIXOZA TIPOJYKTa peakluu; OObEMHBLIX OTHOIIEHHM
ra3os;

c(OpPMUPOBAHHOCTb YMEHUM: CaMOCTOSATE/IbHO IIJIAHUPOBAaThb U MPOBOJUTH
XUMHUECKUA  JKCIIepuMeHT  (MpoBe/ieHHWe  peaki[iii  HWOHHOTO  0OMeHa,
MO TBEP)K/eHNe KaueCTBEHHOI0 COCTaBa HEOPraHWYeCKUX BeLeCTB, ONpeze/ieHue
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLbIO WHAWKATOPOB, U3yudeHUe BJIMSHUS
pa3MuUHbIX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
JKCIIepUMeHTalbHBIX 3a/lau 1o TeMaM «MeTtamnbl» U «HeMeramibi») c
cobmofieHreM TIpaBW/I Oe30MacHOTo oOpalljeHus C BelllecTBaMy U 1abopaTOPHBIM
obopyoBaHueMm, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPeJCTaBlsITh B
pa3nMuHoOM (popMe pe3y/bTaThbl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHWBAaTh UX
JI0OCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMeHHUI: COO/MI0/IaTh TIPaBU/Ia T10/1b30BaHMsI XMMUUeCKOMH
nmocyjoi u mabopaTopHbIM 00O0pyZOBaHMeM, oOpalleHuss C BelljecTBaMU B
COOTBETCTBUM C WHCTPYKIUSIMHM TI0 BBLITIOJTHEHHUIO J1TaOOPATOPHBIX XUMHWUECKUX
OTIbITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo ToBefieHUss B OBITY W TPY/OBOM
JesiTeNTbHOCTU B 1[e/IsIX COXpaHeHUs CBOEro 3[0pPOBbsl, OKpYy)Karollleld MpUpPOJHOU
cpefbl U JOCTW)KEHHWS e€ YCTOMYMBOIO pAas3BUTHS, OCO3HABaThb OMACHOCThb
TOKCHUYECKOTO JIeMCTBUSI Ha >KUBble OpraHW3Mbl OMpe/le/IEHHBIX HeopraHWYecKux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpPMUPOBAHHOCTh YMEHUM: OCYIeCTB/ATh Lie/leHarnpaB/ieHHbIM TOUCK
XUMHUUeCKol nHbopMal[uu B Pa3/IMUHbIX UCTOYHUKAX (HayuHasi U yueOHO-HayuHast
JuTepaTypa, CpeicTBa MacCOBOM mH(popMalmu, UHTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(pOpMaI[uio, TiepepabaTbiBaTh €€ U UCIO0Ih30BaTh
B COOTBETCTBHHU C TOCTAB/IEHHOW yueOHOM 3a/jaueil.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KV/TIACC
KoiunyecTBo yacoB
No HaumeHoBaHMe pa3je/ioB U TeM OneKTpoHHbIe (H(POBEHIE)
Konrposnbabie | IIpakTnueckue
n/n NporpamMMsbI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3pen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOU XUMUH
ITpesmeT oprannyeckour xumuu. Teopus
1.1 CTPOEHHsI OPraHUuUeCKUX CoeIuHeHuN A. 8 https://m.edsoo.ru/61HH8J58X
M. byTtneposa
Nroro no pa3speny 8
Pa3zpen 2. YriieBoaopo/bl
[IpenenbHbIE YT1€BOAOPO/AbI — ajlKaHbI,
2.1 ped y AOPOA 5 https://m.edsoo.ru/LC5J74CMA
LIMKJ/I0a/TKaHbI
HernpeznenbHble yrieBoAOpPO/bI: alKeHbl,
2.2 pea Y AROPOA 14 1 https://m.edsoo.ru/OBNBOPH31
a/iKa/IueHbl, aTKUHbI
2.3 ApomaTuyeckue yrjieBoZopo/ibl (apeHbl) 8 https://m.edsoo.ru/3KLA1L.26M
[IpupogHble UICTOYHUKHU YTJIEBOJOPOAOB U
2.4 PHpo Y AOPOA 4 https://m.edsoo.ru/RY6NBZAW4
ux nepepaboTKa
2.5 ["asioreHnpousBo/HbIe YI1€BOLOPOL0B 4 1 https://m.edsoo.ru/JISOENZ9M
Wroro no paszeny 35
Pazpen 3. Kuciopoacoaepikamjue opraniuyeckyie CoeAUHeHUs
3.1 Crinptsl. deHon 11 1 https://m.edsoo.ru/TJI36WGJ5
3.2 KapOoHHILHbIe COMHEHMS: albJCTHALI 1 21 1 https:/m.eds00.r/O2NWGJIZU2

KeToHbl. KapboHOBBIe KUCTOTHI. C/I0’KHBIE




5¢upsl. JKupbl

3.3 YreBoabl 9 https://m.edso00.ru/962BY GF10
Wtoro no paspeny 41
Pa3zpen 4. A3oTcoepikainiye opraHiyeckye CoeJuHeHUus

4.1 AmuHbl. AMUHOKUC/IOTEL. benku 12 https://m.edsoo.ru/K8B3H5PS 1
Wroro no pa3speny 12
Paspen 5. BbiCOKOMOJ/IeKy/IApHBIE COeAMHeHUA

5.1 BBICOKOMOJIEKY/ISIpHBIE COeVHEeHNs] 6 https://m.edsoo.rt/VLVADEWAB
Uroro nio pasgeny 6
OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME




11 KJIACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBoO uacoB

JeKTpoHHbIe (1{u¢poBbIe)

Ne n/m KontpoabHsble | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PecypChl
padoThbI padoThI
Pa3zpen 1. TeopeTnueckre 0CHOBbI XUMHH
Crpoenue atoma. Ilepuonnueckun
3aKoH U [leprognueckas cucreMa
1.1 PHOA 9 https://m.edsoo.ru/R39EAGJPC
XUMUUeCKUX 371eMeHTOB /1. U.
MeHngeneeBa
Crpoenue BeilecTBa. MHoroob6pasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BellleCTB
1.3 XHWMUUeCKue peakLuu 19 1 3 https://m.edsoo.rt/QHDJZGESH
Utoro nio pasgeny 39
Pa3pgen 2. Heoprannueckass XuMust
2.1 HewmeTtasnnbl 31 1 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 MeTasnbl 23 1 https://m.edsoo.rt/YEUIWRI21
Wtoro no pa3speny 54
Paszpgen 3. XuMusa 1 )Xu3Hb
MeTo/ibl T0O3HAHUS B XUMUU. XUMUS U
3.1 A 9 https://m.edsoo.ru/2Q40I6NXK
JKU3Hb
Uroro nio pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOI'PAMME







ITIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

KonTtpoibHbIe

Bcero
padoThI

IIpakTHueckue
padoThI

Jdara
H3y4YeHUus

J/1eKTpoHHBIe U poBbIe
o0pa3oBaTe/bHbIE PecypChl

[TpeameT u 3HaueHUe
OpraHMYecKON XUMUH,
Tipe/iCTaB/ieHre 0 MHOroo0Opa3uu
OpraHUYecKUX COoeJMHeHUN

https://m.edsoo.ru/48G4H34K4

OJIEKTPOHHOE CTPOeHHe aToMa
yryiepozia (OCHOBHOe U
BO30Y)X/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXXHOCTH aTOMa
yrjaepoza

https://m.edsoo.ru/0DI6T8L.9R

Xumuueckasl CBsI3b B
OpraHUYeCKUX COeJUHEHUSIX.
MexaHU3MbI 0Opa30BaHMUS
KOBaJICHTHOH CBSI3U, CITIOCOOBI
pasphbiBa CBsi3ei

https://m.edsoo.ru/C42CCDY5S

Teopust CTpOeHHs1 OpraHUUeCcKrx
coenuHeHut A. M. byTnepoBa

https://m.edsoo.ru/MIAFQ4PQO

Bupbl u13soMepuu: CTpyKTypHas,
MIPOCTPaHCTBEHHas.
OnekTpoHHbIe 3P (eKThI B
MoJIeKyJ/laX OpraHuuecKux
coeZIMHEeHUM

https://m.edsoo.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNQU22




KjaccupuKalyy u
CUCTeMaTHyecKasi HOMeHK/IaTypa
(IUPAC) opraHnueckux BellleCTB

Krnaccudukariys peakiyii B
OpraHMYeCcKOu XUMUU

https://m.edsoo.ru/M5DJYMPIM

CucremaTH3alus ¥ 000011eH1e
3HaHWU 110 TeMe

https://m.edsoo.ri/SKOA3EB67

AnKaHBI: TOMOJIOTUYECKUH PsiI,
obuast hopmysia, HOMEHK/IaTypa
Y U30Mepus, 3JIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHHe
MOJIEKY T

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckue U XUMUUYeCKHe
CBOICTBA aJIKAHOB

https://m.edsoo.ru/GV8LNQJ3X

11

Haxox/eHre ankaHOB B
nipupoze. CriocobbI rosiyueHus U
TIpUMeHeHre aIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

IluknoankaHsel: ob1riast popmyna,
HOMeHKJ/IaTypa U U30Mepus,
0Cc00eHHOCTH CTPOeHUst U
XUMHUYECKUX CBOMCTB, CIIOCOOBI
TIOTyYeHHsI ¥ IPUMEeHeHHe

https://m.edsoo.ru/Q4B590Q1A

13

Pelienne pacyéTHbIX 3a7a4 Ha
orpejeneHre MOJIeKY/ISIPHOU
dbopMyJibl OpraHu4ecKoro
Bell|eCTBa 10 MaCCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXO/JSIIUX B
ero cocraB. CucremaTusanys U

https://m.edsoo.ri/ED66JALEK




0000111eHre 3HAHHWH T10 TeEMe

14

AnKeHBI: TOMOJIOTUECKUH Psifi,
o61asi hopmyia, HOMEHK/IATypa,
3JIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE
MoseKys1. CTPYKTypHasi ¥ LiUC-
TPaHC-U30MepHsl AJTKEHOB

https://m.edsoo.rt/NCGOE2K0J

15

dusnyeckre U XUMUUeCKre
cBoiicTBa ankeHoB. [TpaBuio
MapkoBHHKOBa

https://m.edsoo.ru/6 XZHRIRTW

16

Crioco6bl TIO/TyUeHust U
TIpUMeHEeHKe aJTKeHOB

https://m.edsoo.rt/YS8ODCR6ZN

17

[MpakTrueckas pabota Ne 1 o
Teme "[losiyueHuve 3TUeHa U
v3yuyeHue ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Pelienne pacyéTHbIX 3a7a4 Ha
onpejeneHue MOJIeKy/IsIPHOU
dbopMyJibl OpraHu4ecKoro
BellleCcTBa

https://m.edsoo.rt/ XYWNMAYNA

19

AnKagueHbl: COTIPSHKEHHBIE,
V30/TMPOBaHHbIE,
KyMy/rpoBaHHbIe. OCOOeHHOCTH
3/IeKTPOHHOT'O CTPOEeHUSsI

https://m.edsoo.rt/EKDS1U5UV

20

XuMHuyeckKie CBOMCTBa
COTIPSDKEHHBIX JUEHOB

https://m.edsoo.ru/M356GLRBE

21

Crioco0ObI rostyueHus U
TIPUMEHEHHe aJIKaJUEHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKVIHBI: TOMOJIOTUUECKU psifi,

https://m.edsoo.rt/N65WYKD93




obujast hopmya, HOMEHK/IATYPa,
3/IeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHHe
MOJIeKyJ1, pr3nyecKre CBOWCTBA

23

XUMHUYeCcKre CBOHCTBA aJIKWHOB

https://m.edsoo.ru/MQ7A0O3SUC

24

KauecTBeHHbIe peakiuy Ha
TPOMHYIO CB$I3b

https://m.edsoo.ru/45UN142UY

25

Crioco0ObI rostyueHus U
TIpUMeHeHNe aJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemrenue 3amayu: pacuéTtel Mo
yPaBHEHUI0 XUMHUUeCKOH
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanys 1 060011eH1e
3HaHUU 110 TeMe

https://m.edsoo.ru/1I9DNOP1N8

28

ApeHbl: TOMOJIOTUYECKUY PAJ,
obujas hopmyna, HOMEHK/IATypa.
OJIEKTPOHHOE U
NIPOCTPaHCTBEHHOE CTPOeHHe
MosieKy/1 6eH307/1a ¥ To/Tyos1a, UX
¢u3nyeckre CBOMCTBA

https://m.edsoo.rt/ WNGDLBK5D

29

XyMUUeCcKre CBOMCTBA apeHOoB:
peakLMy 3aMeleHUsI

https://m.edsoo.ru/FCNHX9WY1

30

XyMUUeCcKre CBOMCTBA apeHOoB:
peakLiyy MprucoeUHeHUs,
OKHCJIeHHe TOMOJIOroB H6eH3os1a

https://m.edsoo.ru/CSBNGDUCS

31

OC0o6eHHOCTH XUMUUECKUX
CBOMCTB CTHPOJIa

https://m.edsoo.ru/E2K2CB5PG

32

Pentenne pacuéTHbIX 33/1a4 Ha

https://m.edsoo.rt/QFKSRGCXW




orpeiesieHue MOJIeKYJIIPHON
dbopMyJibl OpraHu4ecKoro
BelllecTBa

33

Crioco6sI rosiyueHus U
NIpUMEeHeHHe apeHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eHeTHUeckas CBsI3b MeXay
Ppa3/IMUHBIMU KJjlaCCaMU
yrjieesoa40poaoB

https://m.edsoo.ru/1X7QM5T7F

35

Pacuétel 1o ypaBHeHUAM
XUMHUYECKUX peakLUi.
Cucremarusanys v 000011eH1e
3HaHWU T10 TeMe

https://m.edsoo.ru/9VBZTY4PI

36

[TpupoaHsIii ras. [TonyTHbie
He(dTsIHbIe Ta3bl

https://m.edsoo.ru/CK1CUWWEFEFN

37

KaMeHHBIH yro/ib U MpOyKThbI
ero nepepaboTKu

https://m.edsoo.rt/BDDEXD2FV

38

HedTb 1 criocoOrl eé
nepepabotku. [IpumeHeHne
MIPOJYKTOB repepaboTKu HedTH

https://m.edsoo.ri/ORE9Y2CYG

39

['eHeTHuecKas CBSA3b MeXIY
pa3/IMYHBIMU K/jlaccaMu
yI/1eBOJI0POZIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHonpou3BoHbIE
yT7IeBOZIOPOZOB: 3/IEKTPOHHOE
CTpOeHUe; peakiuy 3aMellleHust
rajoreHa

https://m.edsoo.rui/XX94BSSGR

41

[eticTBUe 1jenoueli Ha
raJIoreHNpor3BOJHbIE.

https://m.edsoo.ru/FF11CTQKA




BsaumopeiictBue
[UrajioreHaJKaHOB C MarHUeM U
LHKOM

42

CucremaTH3alys ¥ 00001IeH1e
3HaHWU TI0 pasjeny
"YrneBogoponps!"

https://m.edsoo.ru/6 XBYFOLLD

43

KontponbHast paboTa 1o Teme
"Yrnesogoponpr"

https://m.edsoo.rw/EJHI0TT50

44

[IpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUM DS,
ob11iast hopmyra, CTpoeHue
MOJIEKYJI, ©30MepHus,
HOMEHK/IaTypa, Knaccudukariysi,
bu3nueckre CBOMCTBA

https://m.edsoo.rv/IINSKPMLB

45

XuMuueckue CBOUCTBA
Tnipe/ie/TbHBIX OIHOATOMHBIX
CTIIMPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

Crioco0bsI rosiyueHus U
NpYMeHeHNe 0JJHOATOMHBIX
CTIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocThie 3¢upbl: HOMEHK/IAaTypa
Y U30MepHusi, 0COOeHHOCTU
br3nUeCKUX U XUMUUECKUX
CBOICTB

https://m.edsoo.rt/UUYC7UU21

48

MHoroatomHsle CIIUPTHI:
STUIEHIJIVKOJIb U IJIMLePUH, UX
¢du3nUeckre U XMMUUYECKHe
CBOWCTBA

https://m.edsoo.rt/KMYAEG5AX




49

Crnioco6blI rostyueHust U
MPUMEHEeHHe MHOT0aTOMHbIX
CITUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@eHOo/1: CTpOeHNe MOJIeKY/JIbI,
¢dhur3uUecKre CBOMCTRBA.
ToKCHYHOCTH (heHosIa

https://m.edsoo.ru/0117TP1EX

51

XyMUueckKue CBOMCTBa deHosa

https://m.edsoo.rt/DRURODFRJ

52

Crnioco0blI 1osTyueHust u
npuMeHeHue deHomna

https://m.edsoo.ru/60B9BOAKU

53

[TpakTrueckast pabora Ne 2.
PerieHue s3kcrieprMeHTaIbHbIX
3az1a4 1o teme "CrivupThl U
deHosbI"

https://m.edsoo.ru/SHIGNHMGK

54

CucremaTH3alus U 00001eH1e
3HaHUM 110 TeMe

https://m.edsoo.ru/J7BQQOWB6

55

Anbreruapl ¥ KETOHBI:
3/IEKTPOHHOE CTPOEHHe
KapOOHUIBHOM TPYTIIbI;
TOMOJIOTHUECKHUEe PSiZibl, 00IIast
dbopMyia, u3omMepus U
HOMeHKJ/IaTypa

https://m.edsoo.rt/DHUDYUVGN

56

Anbseruipl U KeTOHBI:
¢du3nueckre CBOWCTBA; peakiuu
TIpUCOeTUHEeHNST

https://m.edsoo.ru/FTMHFTV8V

57

Peakiu okuc/ieHus 1
KayeCTBEeHHbIe peaKLUU
a/bJeruoB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bbI rosryueHust

https://m.edsoo.rt/KOSEDOZNC




anbIeTH/IOB U KETOHOB

59

O/THOOCHOBHbIE TIPe/e/IbHbIE
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOEHUS X
MOJIEKYT

https://m.edsoo.ru/3AG3MM12R

60

Vi3omepusi 1 HOMeHK/IaTypa
KapOOHOBBIX KMCJIOT, UX
¢u3nuecKre CBOKCTBA

https://m.edsoo.ru/88RK8HSL.4

61

XuMuHyeckue CBOMCTBA
Tipe/ieNTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCTIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPaBbUHOM KUC/IOTHIL.
MHoroo6pa3ue KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco6eHHOCTH CBOMCTB:
Herpe/ie/IbHbIX U
apoMaTHUYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
T'UPOKCUKAapPOOHOBBIX KMC/IOT.
[Tpe/CcTaBUTE/N BBICIIIX
KapOOHOBBIX KHUC/IOT

https://m.edsoo.ru/PO7B20AZG

64

ITonsiTHe o TMMPON3BOJAHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/ASMQKWR52

65

Crnioco6blI 1osTyyeHust U
NpUMeHeHre KapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/ZY83U8721

66

Cno>xHble 3¢UpHIL:

https://m.edsoo.ru/4C5QIMALE




TOMOJIOTHUECKUH psifi, o01miast
dbopmyia, u3omepusi u
HOMEeHKJ/IaTypa

67

dusnueckre U XUMHUUECKHe
cBoiicTBa 3¢ MpoOB

https://m.edsoo.ru/TCJGEW?2K6

68

PerieHrie pacuéTHBIX 3afiau: TI0
yPaBHEHUIO XUMUUECKOMH
peakiy, Ha oripejiefieHue
MOJIEKY/IIPHOM (hOpMY/IbI
OpraHUuecKoro BellecTBa

https://m.edsoo.ru/K512QOHVD

69

[MpakTrueckas pabota Ne 3.
Pemenne skcriepyumMmeHTaTIbHBIX
3azay 1o Teme "Kapb6oHoBbIe
KUACHO0ThI. Cr10’KHBIE 3QUpHI"

https://m.edsoo.ru/OGEJG176Q

70

JKupsl: cTpoeHue, pusnueckre U
XUMHYeCKHe CBOMCTBA
(rugposnus)

https://m.edsoo0.ru/9SIVVGAD3

71

Oco6eHHOCTH CBOMCTB JKUPOB,
COZiep>KallX OCTaTKU
Herpe/ie/TbHbIX XKUPHBIX KUCTIOT.
JKvipel B ipupoze

https://m.edsoo.rt/HAIOMQYAG6

72

Mbi/ia KaK COJIM BBICIIUX
KapOOHOBBIX KHUC/IOT, UX
Motolljee AeiicTBre. [ToHsTHE O
CUHTeTUUECKUX MOIOLIUX
cpeactBax (CMCQC)

https://m.edsoo.ru/YPLILOQUE7

73

['eHeTHUeCKasi CBSA3b
YTJIeBOJOPO/IOB U

https://m.edsoo.ru/A8FISXVSU




KUCJIOPO/ICO/IePIKALL[X
OpraHMYecKHX BeIecTB

74

PacuéTsl 110 ypaBHeHUsIM
XUMHUYECKUX peakiyii

https://m.edsoo.ru/LZ5VLIL.2BX

75

CuctemaTu3aiys 1 000011eHre
3HaHUI 10 TeMe

https://m.edsoo.ru/SBWMS8F7D7

76

OO0111ast XapakTepuCTUKA
YIJIeBO/IOB U Kaccuukariust
yI/1eBOJI0B (MOHO-, IU- U
royircaxapuzibl)

https://m.edsoo.ru/01RIX8HGR

77

MoHocaxapu/ibl: (pusrueckue
CBOMCTBa 1 HaXOXXJeHHe B

nipypoze

https://m.edsoo.ri/BDKMBGIF6

78

[IpuMeHeHue I/IIHOKO3bI, eé
3HaueHUe B KU3HeesaTeJIbHOCTH
opraHusma

https://m.edsoo.ru/6LS9BLNIQ

79

[Jvcaxapujbl: caxaposa,
MaJ/IbT03a U JIaKTO3a.
HaxoxzaeHve B npupoje v
TIpUMeHeHre Jucaxapyu/ioB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonmucaxapupl: CTpOeHKE
MaKpOMOJIeKyJ1, pu3nyeckue u
XUMHUUECKUEe CBOMCTBA,
TIpUMeHeHre

https://m.edsoo.1ru/52Z6UKUNG

81

ITousaTue 06 HNCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM

82

PerieHvie pacueTHbIX 3a/ja4 Ha
orpejie/ieHle /10J14 BbIX0/a

https://m.edsoo.ru/FVQ99R8JH




NIPOAYKTa peakijuu OT
TeOpeTUYeCKU BO3MOXKHOTO

83

CucremaTH3alusi ¥ 00001IeHe
3HaHWM 10 pasjeny

https://m.edsoo.ru/YTA71S0GH

84

KontposnbHast pabora o reme
"Kuciopogcozepsxartue
OopraHuyeckue coeJuHeHus"

https://m.edsoo.ru/40ZT3216M

85

AMUHBL: K1accudukarys,
CTpOeHHe MOJIEKYJI, 001Ijast
dbopmyiia, usomepus,
HOMEHK/IaTypa U (pusnueckue
CBOICTBa

https://m.eds00.1u/64T9T10ZV

86

XyMHUUecKue CBOMCTBA
anudaTHyeCcKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWUIMH: CTpOeHHe aHW/INHA,
0CO0EHHOCTU XUMUYECKUX
CBOWCTB aHU/IMHA

https://m.edsoo.rt/FRTQ7TUDA

88

Crnioco6blI 1ostyyeHust U
NpUMeHeHHe aTrdaTHIeCKUX
aMUHOB

https://m.edsoo.rv/LCF82MVKH

89

AMWHOKHC/IOTBI: HOMEHK/IaTypa
Y u3oMepus, hr3udeckKre
cBoiictBa. OTe/bHbIe
TIpe/ICTaBUTE/A O-aMUHOKHUC/IOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHUYeCcKre CBOMCTBa
AMHHOKHCJIOT, UX
O1oIoruyecKoe 3HaueHue
aMUHOKMC/IOT. CUHTe3 U

https://m.edsoo.ru/16QZ981X7Z




TU/IPOJIU3 TIENTUOB

91

Bbenku kKak npupoHbIe
TIOJTUMEPBI; CTPYKTYPbI O€/IKOB

https://m.edsoo.ru/C031GD96B

92

XuMuueckue CBOUCTBA Oe/IKOB

https://m.edsoo.ru/67MDSJICA

93

A3soTcopepxaiue
reTepoLUK/IdYecKue
coesuHeHus. HykienHoBble
KUCJIOTBI: COCTaB, CTPOeHUe U
Ouosoruyeckasi posb

https://m.edsoo0.ru/6A9UBJK1G

94

[TpakTrueckast pabota Ne 4.
Perenuve skcrieprMeHTaIbHbIX
3a/lau 1o TeMe
"AsoTcozaepxalue
opraHuyeckve coevHeHUs"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTrueckast pabora Ne 5.
PerieHuve skcrieprMeHTaIbHbIX
3aJ1a4y 1o teme "Pacrio3HaBaHue
OpraHUYecKHUX CcoelMHeHU"

https://m.edsoo.ru/4GSLO35TE

96

KoHntposbHast paboTa 1o Teme
"A3oTcoaepxalue
opraHvyeckve coeiHeHUs"

https://m.edsoo0.ru/R69Q6G80OU

97

OcCHOBHbIe MOHATHUSL XUMUU
BBICOKOMOJIEKY/ISIPHBIX
COeJMHeHUM U MeTO/bI UX
CUHTe3a —TII0/IMMepUu3aLys U
MOJIMKOH/IeHCaLUsI

https://m.edsoo.ru/7SVQS1I0N

98

IInactmaccel. YThiusauus u
repepabOTKa T/1aCTHKA

https://m.edsoo.ru/1U7EQ648Y




99

OnacToMepsbl: HaTypa/lbHbIA
CUHTeTHYeCcKue KayuyKu. PesuHa

https://m.edsoo.ru/SO6ALFPL8

100

BonokHa: HaTypanbHbIe,
VICKYCCTBEeHHbIe, CHHTeTUYEeCKHe.
[Tonmumeps! CrieransbHOro
Ha3HauYeHUst

https://m.edsoo.ru/DQOJRVK4H

101

[MpakTryeckast pabora Ne 6.
Perienune skcniepuMeHTaIbHBIX
3aj1a4y 1o tTemMe "Pacrio3HaBaHue
TJIaCTMAacC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O6o0111eHNEe ¥ CUCTeMAaTH3alUst
V3yUeHHOr 0 MaTepuasa I10 Teme
"BbICOKOMOIIEKY/ISIpHbIe
coeliHeHUS"

https://m.edsoo.rt/REGCOZS45

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

KoHTpo/ibHbIE

Bcero
padoThI

IIpakTuecKkue
padoThI

Jdara
HU3y4eHUs

J/1IeKTpOHHbIE U(POBHIe
oOpa3oBaTe/IbHBIE PeCypPChI

Atom. CocTaB aTOMHBIX s7ep.
XUMHUUECKUH 371eMeHT. 30Tomnsl

https://m.edsoo.ru/NOPBJ3G7J

CTpoeHHe 3/1IeKTPOHHBIX 000/109€eK
aTOMOB, KBaHTOBbIE UMC/Ia

https://m.edsoo.rt/9MTBPEF8US

Knaccudukanys XuMuueckux
3/IEMEHTOB (S-, p-, d-, f-a71eMeHTBI)

https://m.edsoo.rt/MDGLT301C

Pacnpe,ueneHHe 3JIEKTPOHOB I10
dTOMHBIM Op6I/ITaJIHM

https://m.edsoo.ru/HN5VJRET?2

O/IeKTPOHHBIE KOH(UTYpaL[iK
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y)X/IEHHOM COCTOSTHUM

https://m.edsoo.ru/56 M011PUG

OneKTpPOHHbIe KOH(UTypaLuu
VIOHOB. J/IeKTPOOTPULATE/IbHOCTD

https://m.edsoo.ru/3ZORH4PQL

[Tepriognueckuii 3aK0H U
[Tepyognueckas cucrema
XMMHUYeCcKux 31eMeHToB /1. U.
MeHnpeneeBa, CBSI3b C
COBPEMEHHOU Teoprel CTPOeHUs!
aTOMOB

https://m.edsoo.rt/RRTS1FRBD

3aKOHOMEpHOCTU U3MeHeHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BeIlleCTB M0 PyMIaM U

https://m.edsoo.ru/M2BG8LQGU




nepuoziam

CucremaTH3als ¥ 000011IeH1e
3HaHWM 10 TeMe

https://m.edsoo.rt/FOHYMABMC

10

Buzbl XuMruueckou CBsi3U.
MexaHu3mbl 00pa3oBaHUs
KOBaJIeHTHOM CBsi3U. BomopoaHas
CBsI3b. MeXXMOoJIeKy/IsSIpHbIe
B3aUMO/IEUCTBUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTb 1 Ba/leHTHbBIe
BO3MO>XHOCTH aTOMOB. CB$I3b
3/IEKTPOHHOM CTPYKTYPbI MOJIEKYJT
C UX TeOMeTPUYECKHM CTPOeHUEeM

https://m.edsoo.ru/FLOBCCB2E

12

[TpencraBneHyst 0 KOMIUIEKCHBIX
COeJJMHeHUSsIX: COCTaB U
HOMEHKJ/IaTypa

https://m.edsoo.rt/PNUHMOOP5

13

BeltiiectBa MOIEKY/IIPHOTO U
HEMOJIEKYJIIPHOTO CTPOeHUS.
THIbI KPUCTA/VIMYECKUX PeLleTOK
Y CBOMCTBA BellleCTB

https://m.edsoo.ru/40CASLVY3

14

ITonsaTue o AUCTIEDCHBIX
crucTreMax. Hpe,ZLCTaBJIeHI/Ie 0
KOJUIOUAHBIX PACTBOPAX

https://m.edsoo.ru/8QWSNJIJMIO

15

VcTUHHBIE pacTBOPBI:
HaCbIIlleHHble U HeHaChIIleHHbIe,
pPacTBOPUMOCTb.
Kpucramioruaparst

https://m.edsoo.ru/MI2GZKJ8B

16

Crioco0bI BEIpaKeHHSI
KOHILIEHTpALIMH PacCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemienne 3amau ¢

WCII0/Tb30BaHUEM MOHSATUM

"MaccoBas 10151 paCTBOPEHHOI0
n n

BelllecTBa", "MoJIIpHas
KOHL|eHTpaLus"

https://m.edsoo0.ru/9YYGIX6FN

18

Knaccudukaiysi 1 HoMeHK/IaTypa
HeOpraHWuYeCKUX BelleCTB

https://m.edsoo.ru/Y3JUKOMC4

19

CuctemaTu3anys 1 060011ieHIe
3HaHUM 110 TeMe

https://m.edsoo.ru/7ZLEFEQOFM5

20

KontposnbHast paboTa 1o TeMam
"CTpoeHue aToma.
[Tepriognuecknii 3aK0H U
ITeproanueckas cucrema
XMMHUYeCKux 37eMeHToB /1. U.
MenpeneeBa", "CtpoeHue
BeljectBa. MHoroobpasue
BelecTs"”

https://m.edsoo.ru/5ARJUK9HZ

21

Krnaccudukaiysa XuMuueckux
peaklii B HeOPraHUueCcKou u
OpraHUYecKOr XUMHUM. 3aKOH
COXpaHeHHsI MacChl Bel|eCTB;
3aKOH COXpaHeHUs U
ripeBpallleHUsi SHepruu npu
XUMHYECKUX PeakLysax

https://m.edsoo.rt/ZOMZMSBREE

22

TennoBble 3 PeKTbl XUMUUECKHUX
peakiui. TepMoxuMHuueckre
ypaBHEeHUs

https://m.edsoo.ru/9TSXHFMT4

23

BbIunicsieHus 110 ypaBHEeHUSIM
XUMHUYECKUX peaklui 1

https://m.edsoo.ru/VSWAVUX0H




TEePMOXMMHUUECKHNM YPdBHEHUAM

24

CKOpOCTb XUMHUYECKOH peakiii,
eé 3aBUCHUMOCTh OT pa3/IMYHbIX
(akTopoB. Karanu3 u
KaTa/n3aTophl

https://m.edsoo.rt/DSEHND9EL

25

['oMoreHHbIe ¥ reTeporeHHbIe
peakium

https://m.edsoo.ri/RN8POZ7YO

26

[MpakTrueckas pabota Ne 1 o
TeMe "BJusiHMAe pa3/MyYHbIX
(haKTOpOB Ha CKOPOCTh
XUMHUUYeCKOM peakLyn"

https://m.edsoo.ru/NGQO5JTY7

27

O6partvmbie U HeobpaTUMbIe
peakuyyu. X¥UMUUeCcKoe
paBHOBeCHe

https://m.edsoo.ru/ XHPQ3BRAJ

28

[TpakTrueckasi pabota Ne 2 110
TeMe "BrusiHMe pa3iMuHbIX
(hakTOpOB Ha T0JI0XKEeHHE
XAUMHUUECKOr0 pPaBHOBeCUs"

https://m.edsoo.ru/UMB65DAVK

29

OJIEKTPOJIUTUYeCKast
muccoruanusi. CUnbHbIe U Cy1abble
371eKTpouThl. CTerneHb
JyccoLuanuy

https://m.edsoo.ru/BUIMTOHPO

30

NoHHoe npoui3BeieHre BObI.
Cpefia BOJHBIX pacTBOPOB.
Bopgopoansiii nokaszatens (pH)
pacTBopa

https://m.edsoo.ru/7S6FENI1YU

31

I'mpponus cosnent. Peakuyy,
MIPOTEeKalye B pacTBOpax

https://m.edsoo.rt/LSHMAMHLJ




3JIEKTPOJIUTOB

32

[TpakTrueckasi pabota Ne 3 110
TemMe "XUMHUUYECKUE peakliuu B
pacTBOpax 3/1eKTPOIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OxucuTeNnbHO-
BOCCTaHOBHUTE/IbHbIE pPeaKLuu.
BarkHel1e oKUC/IUTEA U
BOCCTAaHOBUTE/TU

https://m.edsoo.ru/AF9A7HSZT

34

MeTog, 3/1eKTPOHHOTO (3/1eEKTOHHO-
HMOHHOr0) OaslaHca

https://m.edsoo.ru/LCSPR4PCZ

35

OJIEKTPOJIU3 PaCTBOPOB U
pacriyiaBoB BellecTB

https://m.edsoo.ru/7ZUCOBIP3Q

36

Petiienne 3a4a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.rt/MBRCJ2BHV

37

Peinenue 3d/ida4 pa3/IMYHbIX TUIIOB

https://m.edsoo.rt/REEKUYHAU

38

CuctemaTu3anys 1 060011ieHIe
3HaHWM 10 TeMe " XHUMHUYecKue
peakmmn"

https://m.edsoo.ru/OOCUUKMF1

39

KontposbHast paboTa 1o Teme
"XHUMHUUeckue peakuu'

https://m.edsoo.ru/E120ZSNS2

40

ITonokeHre HeEMeTaJIOB B
[Teproanueckoi crucTeme
XAMHUUYECKUX 3y1emeHToB 1. 1.
MeHzenieeBa 1 0COO€HHOCTH
CTpOeHus nx aTomMoB. dusnyeckre
CBOWCTBA HEMeTa/JIOB

https://m.edsoo.ru/S2TIIG534

41

Annotpornusi HeMeTasIoB (Ha
TipuMepe KHUCIopo/ia, Cephl,
tdocdopa u yriepoga)

https://m.edsoo.rt/DKHVETX6S




42

Bogopoga: nonyuenue,
(u3nueckre U XUMHUYeCcKue
cBoricTBa. ['mapup

https://m.edsoo.rt/EOAB3TJZ2

43

["anoreHsl: HaXOX/eHKe B
TIpUpo/e, CTIOCOOBI TIOTyUYeHus],
(ur3nueckre U XuMHU4ecKue
CBOMCTBA

https://m.edsoo.ru/SESM200XI1

44

I"anoreHoBoj0po/ibl. BaxkHeldiive
KHUCJIOPO/ICO/IeprKallfe
COeIHEHUS Ta/IOreHOB

https://m.edsoo.ru/FWWHG6A36J]

45

JIabopaTopHbIe Y MPOMBIIITIEHHbIE
CrocoObI TIO/TyYeHHsT Ta/IOTeHOB.
[IpuMeHeHue rajioreHOB U UX
CcoeIMHEeHUM

https://m.edsoo.ru/ULSR2WQ2T

46

[MpakTrueckas pabota Ne 4.
PerieHre 9KCriepuMeHTaTbHBIX
3ajiau 1o teme "T"anoreHsr"

https://m.edsoo.ru/VJHPY U202

47

Kucnopos: naboparopHsle u
TIPOMBIIILJIEHHbIE CTTOCOOBI
TOSTyYeHus1, pusnuecKue u
XUMHYecKue cBoricTBa. O30H.
[TpumMeHeHMe KUC/IOPO/ia U 030HA

https://m.edsoo.ru/SLQHHJCFF

48

OKcubI U TEPOKCH/IbI

https://m.edsoo.ru/4AMRVPMQAI

49

Perienne 3a/ia4 pa3/IMYHBIX TUIIOB

https://m.edsoo.ru/Q8L50HZYY

50

Cepa: HaxOoXXieHHe B TIpUpO/e,
crocoObI TIoTyueHus1, Gpu3nUecKre
1 XMMHYeCcKre CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBoziopo/i, Cy/Ib(puabl

https://m.edsoo.ru/PMO9PHT?23




52

Kucnopogcopepxarue
coeauHeHus cepbl. OCOOeHHOCTH
CBOMCTB CepHOI KMCIOThI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTrueckast pabota Ne 5.
PerreHve skcrieprMeHTaIbHbBIX
3aziau 110 Teme "Cepa u eé
coeiuHeHUST"

https://m.edso0.ru/9S76ZZRFW

54

A30T: HaxoX/eHre B PUPO/E,
crocoObl TIoTyueHus1, pu3nueckre
Y XMMHYeCcKue CBOKCTBa. AMMMUaK,
HUTPU/BI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconepxarye
coeivHeHus1 a3oTa. OcobeHHOCTH
CBOWCTB a30THOW KHUC/IOThI

https://m.edso0.ru/271860BC3

56

[IprimeHeHure a30Ta U ero
coeiiHeHWH. A30THBIe yA0OpeHust

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxoXK/eHre B TIPUPO/Ie,
crnocoObI TIoTyueHust, pU3nUecKre
Y XMMHUeCcKHe CBOMCTBA.
®ochugs v hochuH

https://m.edsoo.ru/PXZ017ZQS0

58

Oxkcuapl dhocdopa,
docdopcoeprkaiiiie KUCIOTHI.
Conu dochopHOI KUCTOThI

https://m.edsoo.ru/00ZT28DNQ

59

[TpumeHnenue ocdopa u ero
coeHeHu. PocopHble
ynobpeHus

https://m.edsoo.ru/99E3JYYTM

60

[MpakTrueckas pabota Ne 6.
PellieHre 3KCIIEPUMEHTATbHbIX

https://m.edsoo.ru/97LCBY XY 2




3azau o Teme "A30T u dochop u
UX coevHeHus"

Yrnepoa: HaxoxxJeHue B pUpPoOJe,
a7yIOTPOIHbIEe MOAU(UKALIWY;

61 https://m.edsoo.ru/IWDS30TDR
(ur3nueckre U XUuMHUYecKue
CBOICTBa, TIpUMeHeHHe
Oxkcup yraepoga(ll), okeug,

62 yriepoga(IV), yrosibHas Kuciora https://m.edsoo.ru/6DLNT13TE
U e€ conu

63 PerieHvie 3a/1au pas/iMuHbIX TUIIOB https://m.edsoo.r/PQWKCINJX
KpemHuii: HaxoxkJeHue B
TIPUPOJIe, CII0COOBI TTOTYYeHNUS,

64 pHpoA Y https://m.edsoo.ru/R7FY3Y3BW
(dur3nueckre U XUuMHUYecKue
CBOMCTBA
Oxcun kpemuus(IV), kpemHueBast

65 A XP (IV), xp https://m.edsoo.ru/NTQOS329K
KWCJI0Ta, CUJIMKAThI
[TpuMeHeH1e KpEMHUS U €ro

66 coeauHeHuii. CTeK/0, ero https://m.eds00.ru/TXJ00600T
ToJ/TyueHue, BUIbI CTeK/Ia

67 Peruienue 3azau pa3iMuHbIX TUIIOB https://m.edso00.ru/S5319XD1S
CuctemaTu3anys 1 000011ieHIe

68 . i R B R https://m.edsoo.rt/QCSGMOTES
3HaHuM 1o TeMe "HeMeTasibl
KoHTposnbHast paboTa 1o Teme

69 Y P R P https://m.edsoo.ru/VPSTFCAFI

Hewmetasnbl

Amnanus pe3y/bTaToB

70 KOHTPOJIbHOW pab0ThI, KOPPEKLIUS https://m.edsoo.rs/LAOAONSJ7

(010117 (01004




71

[TonoxeHue MeTtasioB B
[Tepyoanueckoi cucteme
XUMUUECKUX 3/IeMEHTOB.
OcobeHHOCTH CTPOeHUst
3JIEKTPOHHBIX 000/I0UEK aTOMOB
MeTaJlJioB

https://m.edsoo.ru/57FR91QP1

72

O6mme hu3nyeckre CBOWCTBA
MeTa/uioB. [IpUMeHeHre MeTaslioB
B OBbITY 1 TEXHUKE

https://m.edsoo.rt/ICNORG6AKW

73

CniaBel MeTasnoB. Koppo3us
MeTasl/ioB

https://m.edsoo.ru/1V3XS7FXT

74

Peliienne 3a4a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

OIeKTPOXUMHUUECKUM PSJ]
HanpspkeHnH MeTta/ioB. Obrme
CTI0COOBI MOy YeHHSI METaslJIOB

https://m.edsoo.ru/5SWIJLF3YLW

76

OO611ast XxapaKTepuCTUKa MeTaJlJIOB
[A-rpynmsi [Teproanueckoit
CUCTeMbI XUMUYeCKUX 3/IEMEeHTOB.
Harpuii u kanuii: mosyueHue,
(bu3nyeckrie U XUMHUECKHEe
CBOWCTBA, NPUMeHEeHHe TTPOCThIX
BeIlleCTB U UX COeIMHeHUI

https://m.edsoo.ru/W4VWNSJ5E

77

OO6111ast XxapaKTepuCTUKa MeTaJlJIOB
ITA-rpynmnsi [Tepuoguueckoi
CUCTEeMbI XUMUYeCKUX 3/IEMEeHTOB.
MarHuii ¥ Kanbl[yui: TIo/yueHue,
(bu3nyeckrie ¥ XUMHUECKHEe
CBOWCTBA, IPUMEHEHHe MTPOCThIX

https://m.edsoo.ru/Q4YBTZ3RY




BelLleCTB U UX COeIUHEHU

78

JKécTKoCTh BOJBI 1 CTIOCOOBI €
yCTpaHeHust

https://m.edso0o0.ru/609WLKNTN

79

AIOMUHUN: TIOSTyueHue,
(u3nyeckre U XUMHUYECKUe
CBOWCTBA, NPUMeHeHNe

https://m.edsoo.ru/OZHBSJBQ6

80

AwmdoTepHbIe CBOWCTBA OKCHA U
TUJPOKCHA aTFOMHUHUS,
TUPOKCOKOMIUIEKCHI aJTFOMUHUS,
UX TIpUMeHeHne

https://m.edsoo.rt/RM2IRHCBM

81

PemieHuie 3a/1au pa3iMUHbIX TUIIOB

https://m.edsoo.ru/ZCTJX7CQ3

82

[MpakTryeckast pabora Ne 7.
Pelienune skcniepuMeHTaIbHBIX
3aJ1a4 1o teme "MeTanibl
rJIaBHBIX NOATrpyrim"”

https://m.edsoo.ru/ZR9H28T3K

83

OO6rasi xapakKTepyCTHKa MeTaslyioB
no6oyHeIx noArpymm (B-rpymm)
[Teproanuecko cCUCTeMbl
XUMHUYECKUX 3JIeMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3nueckre U XUMUUeCKre
CBOMCTBAa XpOMa U ero
COeJJMHeHUM, X IpUMeHeHHe

https://m.edsoo.ru/EMH85BQNN

85

BakHeiiime coefuHeHUs
Mapranija. [lepMaHraHaT Kaaus,
€ro OKUC/IUTe/IbHbIe CBOMCTBA

https://m.edsoo.ru/TVZPEFX8X4

86

dusnyeckre U XMMUUECKHe
CBOWCTBA JKejle3a U ero
coesuHenui. [TonyueHnve u

https://m.edsoo.ru/71YSMIGSD




IMpUMeHeHHE CITJIaBOB KeJjie3d

87

dusnueckre U XUMUUECKHe
CBOMCTBA MeJIU U e€ CoeIMHEHUH,
WX TTPUMeHeHue

https://m.edsoo.ru/GET2L.9K3X

88

dusnueckre U XMMHUUeCKHe
CBOMCTBa OWHK4d U ero
COEAHHEHHﬁ, HX IIPpUMEHEHHE.
FI/I'E[I)OKCOKOMHJ'IEKCBI OUHKa

https://m.edsoo.ru/O4C5QKBEJ

89

[MpakTrueckas pabota Ne 8.
PemieHne sKkcriepyumMeHTaIbHBIX
3ajiay 1o Teme "MeTanbl
NoO0YHBIX TOATpyTIT"

https://m.edsoo.ru/BAJAYWS82G

90

Peinenue 3d/ida4 pa3/IMUYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O06o06111eHre ¥ CUCTeMaTH3aLUs
M3yueHHOT 0 MaTepuara Io Teme
"Metansl"

https://m.edsoo.rt/NHKRDJUTS

92

KoHTposnbHas paboTa 1o Teme
"MeTtasuibl"

https://m.edso0.ru/4Z62V30B1

93

Amnanus pe3y/bTaToB
KOHTPOJIbHOW paboThl, KOPPEeKLHs
omnboK

https://m.edsoo.rt/KGZ0DOKTT

94

Posib XuMUM B 0becrieueHnH
YCTOMUUBOTO Pa3BUTHUS
yesioBeyecTBa. [ToHsTHE O
HayYHbIX MEeTO/Iax UCC/IeZlOBaHUsI
BeIlleCTB

https://m.edsoo.ru/SSTSRWKS8

95

HaquLIe MPUHLMUIILI OPIdHU3adlIUN
XUMHNYECKOTI'0 IMpon3BOACTBd.

https://m.edsoo.ru/V4Y20W8UR




[TpoMbIiIeHHbIE CTOCOOBI
TOJTyUeHHUs] B&XKHEUIIINX BEIIeCTB

96

XUMHUUYECKOe 3arpsi3HeHre
OKpY>Katollleil cpefibl U ero
MOC/Ie/ICTBUS

https://m.edsoo.rt/HFYWAQ1VW

97

XUMHUA U 3[,0pOBbe YesloBeKa.
JlekapcTBeHHbIe Cpe/iCTBa

https://m.edsoo.ru/992MUF415

98

Xumus nuiy. Posib Xxumum B
obecrieueHNY TTUIIEBOU
6e3omacHoCTH

https://m.edsoo.rt/BTM3AEKNW

99

KocmeTtuueckue v nap@romMepHbie
cpezcTBa. beiToBast xumust

https://m.edsoo.ru/0V85PPBKW

100

XVMUS B CTPOUTEILCTBE.
BakHeive cTpouTe/bHbIE U
KOHCTPYKL[MOHHbIe MaTepraJibl

https://m.edsoo.ru/5FX2N2T3J

101

XuMWUs B CeIbCKOM XO3SICTBe.
OpraHuyeckuie U MUHEepasIbHbIe
ynoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

CucremaTH3als ¥ 00001IeH1e
3HaHWM 10 TeMe

https://m.edsoo.ri/IGMSCPOK9

OBIIEE KO/IMYECTBO YACOB I10
[MTPOI'PAMME

102







ITPOBEPSAEMBIE HA EI'3 ITO XNMUWUN TPEBOBAHUSA K
PE3Y/IbTATAM OCBOEHHNA OCHOBHOI OBPA30BATE/ILHOI
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kopg
MpPOBEpPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBLIM pe3y/IbTaTaM 0CBOEHHA
OCHOBHO¥ 00pa3oBaTe/IbHOI MPOrpaMMbI CpPeJHEero 001ero
o0pa3oBaHust

1

Bragenue cucteMoi XMMUUeCKUX 3HAHUM, KOTOpasi BK/IKOYaeT:

1.1

OCHOBOIIOJIAraloIINe TOHATUS (XUMHUECKUHM 3/IEMEHT, aTOM, W30TOIIbI,
3/IeKTPOHHAst 000/I0UKa aToMa, S-, p-, d-3/IeKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHOe ¥ BO30yXAEHHOE COCTOSHHMEe aToMa, WOH, MOJIeKY/a,
BaJIeHTHOCT, 3/IEKTPOOTPHIIATETLHOCTD, CTerneHb OKHCJ/IeHWS,
XUMUYEeCKasi CBsi3b (O- W T-CBSI3b, KpaTHBIE CBSI3W), THOpPHUIW3ALIUS
aTOMHBIX OpOuWTasiell, KpUCTa//IMuecKass peIéTka, MOJib, MOJISIpHas
Macca, MOJISIDHbI 00BEM, MOJsIpHAasi KOHILIEHTPALUs, PaCTBOPBI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMbI), KPHUCTA/JIOTHPAThI, YTJIepOJHbBIN
ckeneT, (yHKIMOHA/IbHAsE TPYMIa, pajidKala, H30Mepbl, CTPYKTypHasl
dopmyna, u3omepus  (CTPYKTypHas, reomeTrpuueckas  (LuC-,
TPAaHCU30MepHsi), TOMOJIOTMUECKUH PpsiJi, TOMOJIOTH, YIJIEBOZOPO/bI,
KUCJIOPOJI- U a30TCO/iepyKalllie COeJMHEHHs], OMOJIOTUUeCKH aKTUBHbBIE
BelriecTBa (yr/eBO/bl, )KUPbI, Oe/IKH), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BE€HO, BLICOKOMOJIEKY/ISIPHbIE COeJUHEHMSI, KDEKUHT, PUGOPMUHT, THITbI
XUMUYECKMX peakIUi (OKUCUTebHO-BOCCTAHOBUTENIbHBIE, 3K30- H
9H/JI0TEPMHUECKHE, Peaki[iM UOHHOr0 OOMeHa, rOMO- U TeTepOoreHHbIe,
obpaTuMbie ¥ HEOOpaTUMbIE), PACTBOP, 3JIEKTPOJIUTBI, HEIJIEKTPOJIUTHI,
3/IeKTPO/IUTHYECKAsT JUCCOLMAIMsI, CTeTleHb AUCCOLMALUM, OKMC/TUTEb,
BOCCTAaHOBWTE/Ib,  JIEKTPOJIU3, CKOPOCTb XUMHUYECKOH  peakIiyH,

XUMHYECKOe paBHOBeCHe)

1.2

TEOpUU U 3aKOHBbI (Teopusi XUMUUECKOTO CTPOEHHsI OpraHh4yecKux
BeljectB A.M. ByTnepoBa, Teopusi 3/1eKTPOJMTUUECKON JMCCOLMALUH,
[Tepuoanueckuit 3akoH .M. MeHjeneeBa, 3aKOH COXpaHeHUs] MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKWHN $I3bIK XUMHHM, MHUPOBO33peHuUecKue
3HaHUSI, JieXKalllke B OCHOBe TMOHWMAaHWsI MPUUMHHOCTU U CUCTEMHOCTH
XUMUUECKUX SIBJIeHWM, COBpeMeHHble TIpe/iCTaB/leHUusi O CTPOeHUU

BelleCTBa HA dTOMHOM, MOJIEKYJ/IADHOM U HaAMOJIEKYJ/IAPHOM YDPOBHAX

1.3

npeacTaB/I€eHUA 0 MeXaHH3MaX XUMHUYeCKHX peaKL[I/II\/’I ,

TEPMOAWMHAMHWYECKUX u KHMHeTHYeCKHNX 3dKOHOMEPHOCTAX Hnx




IPpOTE€KAHUA, O XUMUUECKOM PABHOBECHHU, AUCIIEPCHBIX CUCTEMaX

1.4

(bakTo/IOTUUECKMEe CBeJeHUsI O CBOMCTBax, COCTaBe, TOJyUeHUU U
0e30macHOM  WCIIO/Ib30BaHUM  BaKHEMIIIMX  HEOPraHWUeCKUX U
OpraHWYecKWX Bel[eCTB B OBbITYy M TpaKTUUeCKOW JesTelbHOCTU

ye/iOBeKd

1.5

o01[Me HayYHbIe TPUHLMITBI XUMHUECKOTO MPOM3BO/CTBA (Ha TpUMepe
MPOU3BOZCTBA CEPHOM KHC/IOTHI, aMMHakKa, MeTaHO/a, IepepaboTKu

HepTH)

CdopMUpPOBAaHHOCTb YMEHUH BBISIB/ISITD:

2.1

XapakTepHble TPU3HAaKM W  B3aWMOCBSI3b M3YyUEHHBbIX [IOHSTHM,
TPUMEHSATb COOTBETCTBYHOIIME TIOHSTUSI MPUA OINWCAHUU CTPOEHHUS U

CBOMCTB HEOpPraHMUeCKUX M OPraHnYeCcKuX BelleCTB U UX MpeBpallleHri

2.2

B3aMMOCBSI3b XMMUUECKMX 3HAHMK C MOHATUSIMU U npeacTraB/JIe€HUAMUA
APYyrux rpeamMeToB AJjid 0oJiee 0CO3HAHHOI'O MOHMMAHHUA U OO0BSICHEHUS

CYLLIHOCTH MaTepuajbHOr0 eIMHCTBA MUPA

CdopmMUpOBaHHOCTb YMEHUSI UCTI0J/Ib30BaTh:

3.1

HavMeHOBaHUSI XUMHWYECKHUX COeJWHEHUM MeXAyHapOJHOr0 COro3a
TEOPeTUYEeCKOW W TPUKIAZHOM XUMUM W TpUBHA/bHble Ha3BaHUS
BellleCTB, OTHOCSIIMXCA K HW3YyUeHHbIM KjaccaM OpraHu4ecKux U

HeOpPraHn4eCKnux COE,Z[I/IHEHI/II';I

3.2

XUMUYECKYI0 CHUMBOJIMKY [/II COCTaB/jeHUss (pOopMyJs1 HeopraHUuecKux
BeLL|eCTB, MOJIEKYJ/ISIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALEHHBIX

Y CKeJIeTHbIX) (pOpMYJT OpraHNYeCKUX BelecTB

CdopmupoBaHHOCTb YMeHUs K/1acCUDUIMPOBATh:

4.1

HeopraHnyecCckre BeIleCTBd, CAMOCTOATE/IBHO BLIGI/IpaTb OCHOBdHHA H

KPUTEPUH /17151 K/TacCU(HKAIK N3y4aeMbIX XMMHUUECKIX 00beKTOB

4.2

OpraHrn4yeCKre BeljeCTBd, CaMOCTOATE/IbHO BbI6I/IpaTb OCHOBAHUA U

KPUTEPHH [171s1 K/IaCCU(PUKALMK U3yuaeMbIX XUMUYEeCKHX 0OBEKTOB

4.3

M0 pa3/MYHbIM TpU3HaKaM (UMCIy M COCTaBy pearvpylollvX BeLecTB,
TeryioBOMy  3(dekTy peakiid, W3MeHEeHUIO CTeTleHell OKUCTIeHUs

3/IeMeHTOB, 00pPaTUMOCTH peakIyH, YUaCTHUIO KaTaaru3aTopa)

CdopmMUpOBaHHOCTb YMeHUsSI XapaKTepru30BaTh 3/IeKTPOHHOE CTpPOeHue
aTOMOB (B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUM) W HOHOB
XUMHYECKUX 371eMeHTOB 1 — 4 niepuogoB [leproauyeckoir cucremsr [1.U.
MeHjeneeBa U UX BaJleHTHbIe BO3MOKHOCTH, WCIIO/b3ysl IOHATUS S-, p-,

d-371eKTpOHHBIe OpOUTA/H, IJHEPreTHYeCKHe YPOBHU




CchopMHUPOBaHHOCTb yMEHHsI OOBSICHATh 3aKOHOMEPHOCTH HW3MeHeHHUsI
CBOMCTB XMMHYECKUX 3/IEMEHTOB U 00pa3yeMbIX WUMHU COeJUHEHUH 110

repyo/iaM U rpyriram

CdopMHpPOBaHHOCTL yMEHUS] COCTaB/ATb YPaBHEHUS XUMHYECKUX

peakL1i U pacKpbIBaTh UX CYLIIHOCTb:

7.1

OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKL{I/Iﬁ mocpeCTBOM COCTaBJ/IEHUSA

3/IEKTPOHHOTO OaslaHca 3THX peakLyit

7.2

YPaBHEHUsI peakLMi pa3/MuHbIX TWIIOB; TMOJHbIe W COKpALéHHbIE
ypaBHEeHUsI peakiivii IOHHOTO 0OMeHa, YUUThIBast YCJIOBUSI, TIPU KOTOPBIX

3TH peakluy UAYT 40 KOHLIa

7.3

peakIuii THJpOM3a, peaklii KoMmruieKcoobpa3oBaHMsi (Ha IpUMepe

T'U/IPOKCOKOMIT/IEKCOB LIMHKA U aTFOMUHUS)

CchopMUpoBaHHOCTb YMEHHS IOATBEP)KATh:

8.1

Ha KOHKDETHBIX IIpUMepax XapakTep 3aBUCHMOCTH peaKLJMOHHOU
CTIOCOOHOCTM  OpraHWuYecKMX COeJUHEeHUMM OT KpaTHOCTW U THUMa
KOBa/IeHTHOM CB$I3U (O- M T-CBS3M), B3aMMHOI'0 BJIMSIHUSI aTOMOB Y TPy
aTOMOB B MOJIEKYJ/IaX, a TAKKe OT 0COOeHHOCTel peann3aliiy pa3/IuuHbIX

MEeXdHW3MOB IMIPOTE€KAHUA peaKqu/'I

8.2

XapaKTepHble XWUMHYECKWe CBOWCTBA BeIeCTB COOTBETCTBYHOIIUMU

5KCIIepUMeHTaMH U 3alMCSIMU YPaBHEHUM XMMUUECKUX peakLvii

CdopmMHpOBaHHOCTL YMEHHSI XapaKTepu30BaThb COCTaB M BaKHeUIlMe
CBOMCTBa BeILeCTB, TPUHAJJIeXKALIMX K OMNpefeNéHHbIM KjaccaM u
rpymmnaM coervHeHui (TTpOCThie BellleCcTBa, OKCU/bI, TUAPOKCH/bI, COMHU;
yTJIEBOZIOPO/AbI, IPOCThIE 3(MPbI, CIUPTHI, (PeHOJIbI, anbJeruibl, KETOHBI,
KapOOHOBbIe KHWCJ/IOTBI, CJIO)KHbIE 3(WPBI, JKUPBI, YIJIEBOAbI, aMUHBI,

aMHUHOKHCJIOTHI, 6e/TKN)

10

CdopMHpOBaHHOCTL YMeHHsI TIPOBOAUTHL PACUETHI MO XUMUUECKHUM
dbopmysiaM ¥ ypaBHEHUsIM XWMMUECKUX peakLiUil C HCI0/b30BaHUEM

(bu3rYecKrX BeJIMUUH:

10.1

Macchl (00béMa, KOTMUeCTBa BelecTBa) MPOAYKTa PEaKI|H, eC/IA OTHO
13 UCXO/THBIX BEITIeCTB JJaHO B BH/Ie PACTBOPA C OMpeie/IEHHON MacCOBOM

Jl0JIel paCTBOPEHHOTO BEIIeCTBAa UM JJaHO B U30bITKe (MMeeT MPUMeCH)

10.2

MaccoBOW MM 00bEMHOM 101, BBIXO/A MPOAYKTa peakLiuu

10.3

TEeTIOBOTO 3 deKTa peakiiuii

10.4

00BEMHBIX OTHOILIEHUH ra30B

10.5

110 HaX0XXJeHHWI0 XUMUAUECKOU (bOpMYJILI BellecTBa




11

BnageHve cucremol 3HaHMKA O METOJAX HayUHOrO MO3HAHUS SIBIEHUN
MIPUPO/bl, UCTIO/Ib3YEMbIX B €CTeCTBEHHBIX HayKaX U yMeHue NIPUMeHSTh
5TU 3HaHWS IPU 3KCIIepUMeHTaJbHOM MCC/Ie/JOBaHUU BellecTB U IS
OObsICHEHUSI XMMHUYECKUX SIBIeHUH, WMEMILIMX MeCTO B TIPUPO/Je,

HpaKTI/IquKOf/JI AedaTe/IbHOCTH Ue/iIOBeKa U B HOBCE,[[HEBHOFI JKHU3HU

12

CchopMHpOBaHHOCTL yMeHHsl TIPUMEHSITh (MCMO0/b30BaTh) 3HAHUS O
COCTaBe ¥ CBOMWCTBAX BeLeCTB i SKCIIePUMEHTa/JIbHOW TIPOBEpKU
TUTOTe3 OTHOCHUTEJIbHO 3aKOHOMEPHOCTeM TIPOTEKaHUs XUMHUECKUX
peakiuii ¥ TPOTHO3UPOBAaHUS BO3MOKHOCTEH UX OCYILeCTBJIeHUS;
CHCTEMHbIe XUMHUECKWe 3HaHUS [Jii OOBSICHEHWS W TIPOTHO3MPOBAHMUS
SIBJIEHUM, WMEIOIIUX eCTeCTBeHHOHAYUYHYIO TIPUPOAY; /s TIPHUHSTHS

'PaMOTHBIX peUJEHHI‘;I HPO6J'I8M B CUTyallUAX, CBA3dHHBIX C XUMHeH

13

CchopMHUPOBaHHOCTb YMEHUs TUIAHMPOBaTh W TPOBOAWUTh XUMHYECKUM
JKCIIepUMeHT (TIoNyueHre W W3y4eHHe CBOMCTB HEOpPraHW4YeCKUX W
OpraHWuYecKHWX BeIeCTB, KaueCTBEHHble peaKLUH YTIIeBOZOpPO/OB
Pa3MUYHBIX K/IaCCOB M KHUC/IOPOACOZEpsKalliuX OpPraHMuecKUx BeljecTB,
pellleHWe  HSKCIIePUMEHTalbHBIX  3aJad [0  paclo3HABaHHIO
HEOPraHWYeCKUX W OpPraHWYeCKUX BelLecTB) C COOJIFO/IeHHEM TIpaBHI
Oe3omacHoro  oOpamieHuWsi C  Bel[eCTBAMH W J1abOpPaTOPHBIM
obopyoBaHreM; (GOPMYIHMPOBATh LieJIM UCCIe0BaHUS; TIPeJICTaBIIsATh B
pa3MuHOi (opMe pe3ysnbTaThl SKCIIEPUMEHTa, AHAJIM3UPOBATh U

OLIEHMBATb MX JOCTOBEPHOCTDb

14

CdopMHpOBaHHOCTL YMEHUSI OCYILIEeCTB/ISTH LieieHarpaBieHHbId MOUCK
XUMHUUecKor MH(opMalvy B pa3/MYHbIX UCTOYHMKAX (HayuHas U yueOHO-
HayuHasl IuTepaTypa, CpeZicCTBa MacCOBOM uHdopMaluu, ceTb VIHTepHeT 1
JIpyrve), KpPUTHYEeCKU aHaJM3UpoBaThb XWMHYECKYI HH(OpMaLuio,
riepepabaTbiBaTh €€ U WCIO/Ib30BaTh B COOTBETCTBHU C TIOCTaB/IEHHOMN

yuebGHOM 3a/1aueit

15

CdopMHpOBaHHOCTL ~ yMeHHsI TPOTHO3MPOBaTh, AHAIU3UPOBATh U
OLleHMBaTh HWH(OPMALMIO C TIO3ULIMH 3KOJIOTMUYEeCKO 0e30macHOCTH
TOC/IeZICTBUM OBITOBOM WM TPOW3BO/ICTBEHHOHN JIeATE/TbHOCTH YesIOBeKa,
CBSI3aHHOW C TIepepabOTKOM BeIecTB; C(HOPMHPOBAHHOCTb YMEHHIM
0CO3HaBaThb  OMACHOCTb  BO3JEWCTBUS HA  JKUBbIE  OPraHM3MBbI
orpefie/IEHHBIX BeIleCTB, TOHMMAas CMbICJI TIOKasaTessi TpeJe/ibHOU
JIOTIlyCTUMOM ~KOHLIEHTpalliM, W TIOSICHATh Ha TpUMepax CrocoObl
yMeHblIIeHUsl U TIpe/J0TBpAlLleHusT UX BPeHOTO BO3/IeHCTBUSI Ha OPraHK3M

YeJjioBeKa




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbBIX HA EI'D
110 XUMHUnN

Kopg,

IIpoBepsieMblii 371eMeHT CO/ieP)KaHUA

TEOPETI/I‘JECKI/IE OCHOBBI XMMHHU

1.1

Crpoenue BeljectBa. CoBpeMeHHasi MoO/le/ib CTPOeHHsi aToMa. PacripesienieHve
3/IeKTPOHOB TI0 JHepreTUYecKuM ypoBHSAM. Kraccudukaiusi XUMUUECKUX
31eMeHTOB. OCOOEHHOCTH CTPOEHHS SHEPreTHUeCKUX yPOBHEH aTOMOB (s-, p-, d-
37ieMeHTOB). OCHOBHOe U BO30YX/JEHHOE COCTOSIHMSI aTOMOB. JJIeKTPOHHast

KOH(Urypanus aroMa. BaneHTHbIe 371eKTPOHBI

1.2

[Tepyoguueckasgs cucrteMa XuUMuuyeckux snemeHTtoB .M. MeHgesneeBa.
@usuyeckuit cmbicn Ilepuoanueckoro 3akoHa .M. MenpeneeBa. IIpuuuHel u
3aKOHOMEpPHOCTH W3MEHEeHUs] CBOWMCTB 3/IeMEHTOB W UX COeJUHeHUN TI0
rnepyuoiaM M TpymnmnaM. 3aKOHOMEPHOCTM B W3MEHEeHWHW CBOWCTB TIPOCTBIX

BelleCTB, BOJOPO/IHBIX COeJUHEHUM, BBICIINX OKCUJIOB U TUAPOKCUIOB

1.3

BasileHTHOCTb. D/1eKTPOOTPULaTeIbHOCTb. CTeneHb OKUCIeHUs

1.4

Buabl xriMuueckou CBsi3U (KOBaJIeHTHasi, MIOHHasi, MeTaJl/InuecKasi, BOAOPO/IHas)
Y MexaHU3Mbl eé obpa3zoBaHUst. MexMoJieKyJ/IsipHbIe B3auMo/ieficTBUs. BelrjectBa
MOJIEKY/IIPHOTO W HEMOJIEKYJIIPHOTO CTPOeHUsl. THIbl KPUCTa//TMUeCKUX

pelléTOK. 3aBUCMMOCTb CBOMCTBA BEILeCTB OT THIA KPUCTA/UTMUECKOU PeIIETKU

1.5

Xvmuueckasi — peakyus.  Knaccudukanusi — XMMMUeCKMX — peakud B

HeopraHuuecKou ¥ OpraHMueckol XMMHHU. 3aKOH COXpaHeHUsI MacChl Bell|eCTB

1.6

CKOpOCTb peakliyy, eé 3aBUCUMOCTb OT pa3/IMuYHbIX ()aKTOpPOB

1.7

TertoBble 3¢deKTbl XMMUYeCKUX peakiuil. TepMoxuMuueckie ypaBHeHUs

1.8

Ob6patuMble peakuyd. XHUMHYecKoe paBHOBecre. DaKTOphl, BUSIOLIME Ha

COCTOsIHWe XuMHueckKoro pasHosecus. [Ipunnmn Jle Illatense

1.9

OnekTponutHyeckass auccoruanus. CuibHble U cy1abble 371eKTposThl. Cpeza
BOJHBIX pAacTBOPOB BeIlleCTB: KHCJas, HeWTpa/bHasi, IesoyHas. CrerneHb

mucconuanyu. Peakiiyu HOHHOTO 0OMeHa

1.10

I'maponu3 coseid. loHHOe Tipou3BejleHre Bobl. BojopoaHbiii nokasaresb (pH)

pacTBopa

1.11

Crioco6bl BeIpaKeHHsI KOHLIEHTPALMK paCTBOPOB: MacCOBasi 1071l PAaCTBOPEHHOTO
Bel|eCTBa, MOJIIpHasi KOHLeHTpauus. HacelljeHHble U HeHacblleHHbIe

PacTBOPbI, PACTBOPUMOCTh. KpucTanioruaparsl

1.12

OKUC/IUTE/TLHO-BOCCTAaHOBUTE/IbHBIE peaki[uu. [loBeieHNe BelecTB B Cpeflax C




pa3HbIM 3HaueHreM pH. MeTo/ibl 3/1eKTPOHHOTO OaaHca

1.13

DJIeKTpO/IM3 pacCTBOPOB U PACIIaBOB COMel

OCHOBBI HEOPraHMUeCKOW XUMUHN

2.1

Knaccudukaiys HeopraHnyeckux coeiiHeHU. HoMeHKaTypa HeopraHuueckux

BeleCTB

2.2

XWMHUUeCcKHe CBOWCTBA Ba)KHEMIIIMX MeTa/l/IoB (HAaTpUM, Kalui, KambluH,
MarHuH, ajqlOMUHUH, I[UHK, XpOM, >Keie30, MeZib) U WX coefuHeHWH. OOiue

CIT0COOBI MOJIy4Ye€HHs METAJ1/I0B

2.3

XUMHUYecKrde CBOWCTBA Ba)KHEHMIIMX HEMETa/uioB (ra/JloreHOB, Cephbl, a30Ta,
docdopa, yriepoga U KpeMHHUS)) U UX  COeiUHeHWU  (OKCH[IOB,

KHMCJIOPO/ICOZiep KaIMX KUCIOT, BOAOPOAHbBIX COeJUHeHNI)

24

I'eHeTHuecKas CBSI3b HeOopraHn4yeCKuX BeleCTB, IPUHaA/IeXKallUX K Pa3/IMYHBIM

K/IaCCaM

2.5

I/I,ELEHTI/IQ)I/IKaL[I/IH HeopraHn4eCKux COEAHHEHHﬁ. KauecTBeHHbIe peaKLi1 Ha

HeopraHn4yecKue BelleCTBad U HOHbI

OCHOBBI OpraHUYeCcKON XUMHUU

3.1

OcHOBHbIE TIONIOXKEHUS] TEOPUM XUMHUECKOrO0 CTPOEeHUs] OpraHUuecKux
coeguHeHnii A.M. ByTniepoBa. YT/iepoAHblii CKelleT OpraHuYecKOod MOJIeKYJIbI.
KpaTHOCTb XMMHUYECKOW CBSI3U. S- U P-CBSI3U. Sp3-, Sp2-, Sp-TMOpUIU3aIvu
opbOuTasieli aTOMOB yryiepofia. 3aBUCUMOCTb CBOMCTB BEI[eCTB OT XMMUUYECKOTO

cTpoeHusi MoneKy:. ['omonoru. 'omosnorndyeckuii psif. Mi3oMepusi U ©30MephI

3.2

[Tousitve o  ¢yHKUMOHAAbHON  rpymme.  OpueHTalMOHHblE 3¢ (eKThI

3aMeCcTUTesen

3.3

[lpencraBneHve o KaaccMpuKalMy OpraHUYeckux BelljecTB. HomeHksatypa
OpraHWuYecKHUX COeJVHEeHuM (cucTeMaThyeckas)) W TpUBUAIbHble Ha3BaHUS

B&)KHEUILIMX Mpe/ICTaBUTe/Ier K/1aCCOB OPraHUYeCKHUX BelleCTB

3.4

CB0O0OO/IHOPAIMKA/IBHBIA W WOHHBIM ~ MeXaHW3Mbl peakiuu. [loHATHE O

HyKneodwuse u snektpodusne. [IpaBuno MapkoBHrKoBa. [1paBusio 3aiilieBa

3.5

AnkaHbl. X¥MAYECKHe CBOMCTBA ajKaHOB: rajoreHUpoBaHue, JeruprupoBaHue,
TepMUUeCKOe pa3/ioKeHHe, KPEeKWHT, u3oMepusalusi, ropeHue. I[losyueHue
ankaHoB. lluknoankanel. CrienuduKa CBOWCTB LMK/I0AJKaHOB C MaJbIM

pa3MepoM ILjuK/a. Peakijum nprcoeuHeHUsI U PaIMKaIbHOTO 3aMell[eHus

3.6

AnkeHbl. XMMHWUeCKHe CBOWCTBA: peakLUy MpUCOe[WHEeHUs (TajloreHupoBaHMUe,
TU/IpUpOBaHue, THUpPOrajoreHMpoBaHue, Tyujparalusi), FOpeHusi, OKUC/IeHUS U
nomMepu3aiyi. [IpoMbiiuieHHbIe U jlabopaToOpHBIE CIIOCOOBI  TIO/TyuYeHust

d/IKEHOB




3.7

Ankagvenbl. XWMWUYeCKHe CBOWMCTBA ankKaZUeHOB: peakLU [pPUCOeJUHEeHUS
(ruapupoBaHue, rajoreHUpoBaHMe), TOpeHus W mnosvMMmepusanuu. [lonyueHue

d/IKa/IneHOB

3.8

AnkuHbl. XMMUYECKHe CBOMCTBA: peakl[uy MpUCOeuHeHUs1 (raJoreHHpoBaHue,
TUIpUPOBaHuUe, TH/paTalsi, THpOrajoreHMpoBaHHe) Kak Crocob ToyyeHus
MO/IMMEPOB M APYrUX T0JIe3HbIX TPOAYKTOB. Peakiu 3amellleHus. ['opeHue
aljeTuieHa Kak MCTOYHUK BbICOKOTEMITePaTyPHOTI'O TJlaMeHU /1Jisi CBapKU U Pe3KU

MeTaJ/IJIOB. HDI/IMEHEHI/IE dlleTHh/IeHa

3.9

Apenbl. XuMHuUecKHe CBOWCTBa OeH30/a: peakuydu  3/eKTPO(UILHOTO
3aMellleHusi, TIpUCoeuHeHrs1 (TUAPUPOBaHUe, TajoreHupoBaHue). Peakius
ropenus. OcoOeHHOCTH XUMUYECKHUX CBOWCTB Tojyosa. [TomyueHwe OeH3oia.
OcobOeHHOCTH XWUMHUECKHMX CBOWCTB CTHpoJa. [losmMmepusamnusi CTHpOJaA.

Crnoco0bl MnojsiyueHud U rIipuMeHeHre dpOMaTUUeCKHUX YyIJ/1€BOAOPOA0B

3.10

Cruptel.  [lpesenbHble  OfHOATOMHBIE CIHPTHL. XHMMHYeCKHMe CBOMCTBA:
B3aMMOZIEHICTBE C HAaTpMeM KakK Crocob  yCTaHOB/IEHWsS  Ha/lUuust
TUJPOKCOTPYNIbI, C  TajJoreHOBOJOpPOJaMH  Kak  crmoco®  ToydyeHust
pacTBopuUTe/iell, BHYyTPU- U MeXMOJIEeKy IspHas JerujpaTanys. Peakijus ropeHus..
[TonyueHune »>TaHOMA: peaklysi Opo)KeHWsl TIJIFOKO3bI, THJpaTalysl 3STU/IeHa.
OTWIEHIVIMKO/Ib W TJIML|EPVH KakK NpefCTaBUTeNd Ipefie/lbHbIX MHOI0aTOMHBIX

CIIUPTOB

3.11

®eHos. XuMuueckde CBoicTBa ¢eHoma (peakiid C HaTpHUeM, THPOKCHIOM

HaTpusi, 6pomom). [TosyueHue deHomna

3.12

Anbpernzabl. X¥MUUeCKHe CBOWCTBA TIpefle/ibHbIX ajbJeru/ioB: TUJpUPOBaHUE;
KauecTBeHHbIe peakI[MM Ha KapOOHW/BbHYIO Tpymmy (peakiusi «cepeOpsiHOro
3epKasia», B3aumogencteue ¢ rugpokcugom meau (II). [TonyueHue nipenenbHbIX
anb/leTU/I0B: OKWC/eHWe CIUPTOB, TUjApaTalus aleTwieHa. ALIeTOH Kak

npeacraBrUTe/Ib KeTOHOB. OcobeHHOCTH peaKklii OKUC/IEHUSA dll€TOHA

3.13

KapOoHOBBIe KHCIOThI. XHWMHYECKHWE CBOMCTBA IMpe/leNIbHbIX OJHOOCHOBHBIX
KapbOHOBBIX KHUC/IOT. OCOOEHHOCTH XUMHUUECKHUX CBOMCTB MypaBbHUHOMN KUCJ/IOTHI.
[TonyueHue Tpefie/IbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT: OKHUC/IEHHE
a/KaHOB, aJKeHOB, MEPBUUHBIX CIMPTOB, ajabAeruzioB. Boiciive rpejenbHble U

Herpeae/bHbIe Kap6OHOBI:Ie KHCJ/IOTBI

3.14

Cnoxuble 3¢upbl U kupbl. CriocoObl TOMYYeHUS] CJOXKHBIX — 3(UPOB.
Ob6patuMocTh peakluM sSTepuduKalyu. IIpyMeHeHHe C/I0)KHBIX 3GUpPOB B
MuILeBo U mnap(hoMepHOW MNPOMBILIIEHHOCTH. JKUpbl KakK CI0XHbIE 3(QUpPbI
[JIMLIEPYHA M BBICIIMX KapOOHOBBIX KHC/IOT. XHWMHUECKHe CBOMCTBA >KHUDOB:
rUpUpoBaHue, OKucyieHWe. ['Mponv3, WX OMbIJIeHHe, >KUPOB Kak Criocob

MIPOMBILIIEHHOTO TIOJYYeHHsl COJied BBICHIMX KapOOHOBBIX KUC/IOT. MbInd Kak




COJIX BBICIIHMX Kap6OHOBBIX KHUCJIOT

3.15

XvMHUecKrue CBOWMCTBA TJIFOKO3bl: peaklUd C yyaCcTHUeM CITUPTOBBIX U
aJIbJIETUIHON TPYNI U MOJIOUHOKHC/Ioe OpokeHue. [IprMeHeHUe TJIIOKO3bI, eé
3HaueHue B XKU3HeJesiTeJIbHOCTU OpraHy3Ma. /lucaxapuzibl: caxaposa, MajabTo3a.
BoccraHaBnvBarolliie ¥ HEBOCCTaHAB/IMBaIlMe Aucaxapuibl. ['uaposus
qucaxapuzioB. [losmvcaxapufpl: Kpaxmas, riukoreH. CTpoeHHe MaKpOMOJEKYIT
Kpaxmasa, [/IMKOreHa U Le/too3bl. Pusnueckue CBOWCTBA Kpaxmana U
L[e/UIF0/I03bl.  XUMHWUeCKHWe CBOMCTBAa Kpaxmazia: THUJpO/U3, KaueCcTBeHHas
peakuysi C MOJOM. XHMMHUeCKHe CBOMCTBA LieJUIIOJIO3bl: TM/POJN3, TMOJyueHUe
3¢upoB 1ie/0s03bl.  [ToHATHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHMCKO3a,

alleTaTHBIN LIE/IK)

3.16

AMUHBI. AMUHBI KaK OpraHA4YecKrde OCHOBAHUS: Peaki[du C BO/OH, KUCIOTaMH,
peakiusi ropeHus. AHWIMH KaK TMpeJACTaBUTe/b apoMaTH4yeCKUX aMUHOB.
XyMUUecKrHe CBOWCTBA aHWIMHA: B3aWMOJEMCTBHE C KWUC/I0TaMH, OpOMHOI
BOZIoM, okuciaeHue. I[losiyueHre amMHHOB aJKWIMPOBaHWEM aMMHaka |

BOCCTaHOBJ/IEHHEM HUTPOIIPOM3BOJHLIX YTJIEBOAOPO0B

3.17

AMUHOKUCIOTEI U 0enku. AMUHOKHC/IOTBI KakK amdoTepHble OpraHAYecKue
coeaviHeHusi. OCHOBHbIE AMHWHOKHC/IOTHI, OOpasymomue Oenku. XuUMUUecKue
CBOMCTBa 0€/IKOB: T'MAIPOJIM3, AeHaTypallys, KaueCcTBeHHbIe (L[BeTHbIE) peaKiuH

Ha besiku

3.18

CTpoeHre U CTpPyKTypa IOJUMEpPOB. 3aBUCHMMOCTb CBOMCTB IIOJIMMEPOB OT
CcTpoeHUs1 MoJieKys. OCHOBHBIE CITOCOOBI TIOJTyUeHUs] BBICOKOMOJIEKYJISIPHBIX
COeJMHEHUM: peakLUM MOAUMepu3alyy U MOMUKOHJeHcarmu. Knaccudukarms

BOJIOKOH

3.19

Npentrudukaiys opraHnyeckux coejiHeHui. PellieHre sKcriepuMeHTalbHbIX

3d4a4 Ha PaCIliO3HdBaHKWE OPIdHUYECKUX BeLeCTB

3.20

I'eHeTnueckasi CBsI3b MEXAYy K1dCCdMHU OpraHUYeCKUX CO@,Z[I/IHeHI/Iﬁ

XUMHA U )KU3HDb

4.1

XuMusi B TIOBCeJHEBHOW >Xu3HU. I[IpaBuia Oe3omacHod pabOThI C eAKUMH,

rOprOYMMHU U TOKCUMYHBIMU BelljeCTBaMU, CpeCTBAMU OBITOBOM XUMHU

4.2

XvMUS U 300pOBbe. XUMUS B MeAULIMHE. XUMUS U CeJIbCKOe XO035MCTBO. XHUMHUS B
TIPOMBIII/IEHHOCTA. XUMUSI Y SHEpreTHKa: MPUPOJHBIM W TOMYyTHbIM HedTSIHOM
rasbl, UX COCTaB U UCIob30BaHue. CoctaB HeTH U eé repepaboTKa (TIPUPOHBIE

WCTOYHUKU yTTIEBOAOPO/IOB)

4.3

Xumusi ¥ 3Kosorus. XUMHYecKoe 3arpsisHeHHe OKpyyKarollledl cpefibl U ero
nocnesctBus. OxpaHa ruzipocdepsl, MoUBbI, aTMocdepsl, ¢iopel U (hayHbI OT

XUMHAYecKoro 3arpsisHeHust. IIpobsema OTXOf0B UM TOOOUHBIX TPOJYKTOB.




AHBTepHaTI/IBHBIe HNCTOYHHKHU SHEPrun

O6m1/1e Ipe/iCTaB/IEHKWA O TIPOMBIIIIEHHBIX criocobax MOJIy4eHHsd XUMHUUEeCKHX

BelllecTB (Ha TIpUMepe TPOM3BO/CTBA aMMUaKa, CepHON KHUC/I0Thl). UEpHas u

4.4 uBeTtHass  MerTasuiyprusi.  CTekK/I0o UM CWIMKATHasi  MPOMBIILIEHHOCTb.
[TpombiiiieHHass ~ opraHuueckass  xumusi.  CpIppé  [jIi  OpraHUuYecKou
TIPOMBIILI/IEHHOCTH

5 Turbl pacuéTHBIX 3a/1au
£ 1 PacuéThl MacChI BelllecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJTMUECTBY
" | BewrjecTBa, Macce 1M 06BEMY OJHOTO U3 YUaCTBYIOIMX B PeaKIAH BEL[eCTB

5.2 PacuéTsl TeryioBoro 3¢ dekTa peakijuu

5.3 PacuéTbl 00bEMHBIX OTHOIIIEHHUH ra30B IMPU XUMUUYECKUX PeaKLUsX

£ 4 PacuéTsl Maccel (00bE€Ma, KOJTMUECTBA BellleCTBa) NMPOAYKTOB PeaKI|U, ec/ii

' O/THO U3 BEIIIeCTB JJaHO B U30bITKe (MMeeT MPUMECH)
ce PacuéThl MacCOBOM WK 00bEMHOM /0/TM BBIXO/A MPOZAYKTA PEAKI[UH OT
" | TeopeTHUeCKH BO3MOXKHOTO
PacuéTel Maccel (00bEMa, KOJTMUECTBA BeITeCTBa) MPOAYKTA PeaKI[uH, eC/in
5.6 | o1HO U3 BeIeCTB ZIaHO B BH/ie pacTBOpa C OIpe/ie/IEHHON MacCOBOM fosieid
PacTBOPEHHOTO BelljeCTBa
£ PacyéThl C MCI0/ib30BaHeM TIOHSATUN «MacCOBasi AOs», «MOJISIpHast
" | KOHL|eHTpaIWs1», «PACTBOPHMOCTE»
HaxoxxeHre MoJieKyIsipHOU (hopMy ibl OpraHUUeCKOTro BelllecTBa Io ero
5.8

IJIOTHOCTHU U MdCCOBBIM O0JIAM 3JIEMEHTOB, BXOJAILIIKMX B €r0 COCTAB, WX I10

MPOAYKTaM CrOpaHust




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
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