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INOSACHUTEJIBHASA 3AIINCKA

Pabouast rporpamMma 1o XMMHH Ha YPOBHe cpefHero obiero obpa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOr0o 3akKoHa OT 29.12.2012 Ne 273-®P3 «06
obpazoBanuu B Poccuiickoii Pezepaiiui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
beaepanbHOI obpa3oBaresibHOI IIPOrPaMMEI Cpe/iHero ob111eTro
obpazoBanusg(POIl COO), npeacraBneHHbIX B PefiepasbHOM T'OCYAapCTBEHHOM
obpasoBarensHOM cTaHzapre COO, ¢ yuérom KoHieniuu TipernojaBaHust
yuebHOro mipegMeTa «XuMus» B 0Opa3oBaTe/bHBIX OpraHu3alusax Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/bHbIe TIPOTPaMMbI, W
OCHOBHBIX TIONOKeHUW «CTpaTeruyd pasBUTHUS BOCIWATaHUsA B Poccuiickon
®epnepanuu Ha niepuof, o 2025 ropa» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHe YI/IyO/IEHHOTO W3y4yeHWs 3aHMMaeT Ba)KHOeE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro oOpa3oBaHus yuammxcs 10-11 kmaccos.
N3yuenue tmipeameTa, peanv3yeMoe B YCIOBUSIX  Au(depeHLMpPOBaHHOrO,
npoduwibHOrO 00yueHusi, mpu3BaHo obecreunTh 0O0IIeoOpa3oBaTeslbHYI0 U
OOITeKy/IbTYPHYIO TIOJATOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO  [JisI
a/lariTal[ii UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM JKU3HU B COLIMyMe, a Takxke Zis
NpOZIo/DKeHrs1 00yueHHs1 B OpraHu3alusx MpodecCroHasbHOTO 00pa3oBaHusl, B
KOTODPBIX XUMHUS SIBJISIETCS OJJHOM W3 NPUOPUTETHBIX AUCLIUTLIUH.

B mnporpaMme 1o XvMHMM Ha3HaueHHWe MpeAMeTa «XHUMUS» [Oaydaer
Mo[poOHYI0  MHTepIipeTaldi0 B  COOTBETCTBMM C  OCHOBOTIOJIAraroliMU
nosioxkeHusimu @I'OC COO o B3auM000yC/IOBJIEHHOCTU 1ieJiel, cojeprkaHus,
pe3ynbTaToB 00yueHUsi U TpeOOBaHWM K YPOBHIO TIOATOTOBKH BBITYCKHHUKOB.
CBUETeNBCTBOM TOMY SIBJSIFOTCS CJ/Ie[YIOLIME BBITIOJIHSIEMble TPOrpaMMOM TI0
XUMUU QYHKLIUM:

e MH(OPMALIMOHHO-MeTOo/IYecKasi, peaju3alysi KOTOpoi obecrieunBaeT
ToJTyueHre TIpeJCTaB/eHUs O LiesisiX, CoJep)KaHuu, oOileidl cTpaTeruu
o0OyueHus, BOCTIUTAHUS U Pa3BUTHs 00yUarOIIUXCS Cpe/ICTBaMU TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpouJIs;

e OpraHM3alLMOHHO-TIJIAHUPYIOLaS, KOTOpast rpejycmMaTpuBaeT
orpejiesieHye: TIPUHLMIIOB CTPYKTYPHMPOBaHUS M II0C/Ie0BaTe/IbHOCTH
M3ydeHuss yueOGHOTO Marepuasia, KOMUUECTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAX0J0B K (DOPMUDPOBAHHIO COZEprKaTelbHOW OCHOBBI
KOHTpPOJISI U OLleHKHM 00pa30BaTe/bHBbIX JOCTWXXKeHU 00ydaroImmxcsi B
pamMKax MWTOTOBOM aTTecTaluu B (opMe euHOr0 TOCyAapCTBEHHOIO
5K3aMeHa 10 XUMHU.

[Tporpamma Ajist yriy6/18HHOTO U3yUeHUs] XUMHU:



e yCTaHAB/IMBaeT WHBAapHMAHTHOE TIpe]METHOe Cofiep>KaHue, 0bs3aTesbHOe
[/ W3y4yeHUsi B paMKaX OT/AeNbHbIX TMpoQuieid, MpesycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KjaccaM, OCHOBHBIM
co/ieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripejie/ieHre y4eOHOrO BpeMeHH, peKOMeHAyeMOro
JJ1s1 U3yUeHUsl OT/e/bHBIX TeM;

e TpejjiaraeT ITIPUMEPHYIO TI0C/e/I0BaTe/IbHOCTh U3yueHus yueOHOTo
MaTepuasa C y4éTOM JIOTUKU TOCTPOEHUsI KypcCa, BHYTPUIIPEMEeTHbIX U
Me>XXIpeJAMeTHBIX CBsI3el;

e [1aéT METOAUUECKYIO UHTepIIpeTaLvio 1ielel U 3a/lau U3ydeHus rpeameTa
Ha yr/1y6/I6HHOM ypOBHE C YUYETOM COBPEMEHHbIX TIPUOPUTETOB B CHCTEME
cpepHero obiiero 00pa3oBaHUs, CO/E€P)KaTeJIbHOM XapaKTepUCTUKH
TJIAaHUPYEeMbIX — pe3y/JbTaTOB OCBOEHHWSI OCHOBHOW 0Opa3oBaTebHOU
TIPOrPaMMBI CpesiHero obr11iero obpa3oBaHus (JINYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX  IeWCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusI TIpe/IMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMe IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCTh C OOyueHHMEM XUMHM Ha YPOBHe OCHOBHOIO 0O0IIero
obOpa3oBaHMs. 3a TipeJesaMd yCTAaHOBJEHHOW IIPOrpaMMOM TI0  XUMHH
obs13aTelbHOM (MHBApUAHTHOM) COCTaBJISAIONEH COoZiepyKaHus yueOHOro IpeamMeTa
«XUMHSD» OCTAéTCs BO3MOXKHOCTH BbIOOpa €ro BapHUaTUBHOW COCTaBJISOIIEH,
KOTOpasi [I0/DKHa OIpeJie/isiThCs B COOTBETCTBUU C HarpaB/JeHMeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cootBeTcTBUM C KOHLENTya/JbHbIMU TMoJio)KeHusMu PI'OC COO o
Ha3HaueHUW TIpegMeToB 0a30Boro U yriayOJIéHHOTO YpOBHeW B CHCTeMe
nuddepeHIIMpoBaHHOTO 00yUeHUsI Ha ypOBHe cpejiHero o0iiero ob6pa3oBaHUs
XUMHS Ha YpOBHe YIJIyO/JIEHHOrO U3y4eHWsI HarpaBieH Ha pean3ariyio
TIPEEMCTBEHHOCTU  C  TOC/eAYIOLU[MAM  3TalioM  TOJy4YeHUsi  XUMHUeCKOro
oOpa3oBaHUsI B paMKaxX W3y4yeHUs CHelUaJbHbIX eCTeCTBeHHO-HayYHbIX W
XUMUYECKHX JUCLATUIMH B By3ax W OpraHu3aiusix cpefiHero npodeccroHaabHOTO
obpa3zoBanusi. B 3ToM CBsi3u u3yueHWe TmpeAMeTa «XUMUsS» OPUEHTUPOBAHO
NpeUMYIeCTBEHHO Ha  paciiiupeHrde W yriaybjeHWe  TeopeTHUYeCKOW W
MIPaKTUUeCKOM TIO/TOTOBKK 00yJarolyxcsi, BbIOpaBILKX OTpe/enéHHbIN TTPOhUb
oOy4JeHMs], B TOM UHCJie C MIepCIIeKTUBOM MOC/IeYIOIIero mojyueHuss XMMUUeCKoro
oOpa3oBaHMs B OpraHMU3alusaX npodeccroHaabHOro obpa3soBanusi. Hapsiay ¢ stum,
B cBere TpeboBanuii ®I'OC COO K IJIaHUPYeMbIM pe3y/bTaTaM OCBOEHHS
denepanbHOli 00pa3oBaTe/NlbHOM MpOrpaMMbl CpefiHEro 001iero obpa3oBaHus
H3yueHue TipeiMeTa «XUMHS» OPUEHTUPOBAHO TakK)Ke Ha pellleHWe 3ajay



BOCTIMTAHUS M COL[MAJIbHOTO Pa3BUTHUS 00ydaromuxcsi, Ha (OpMHUPOBaHUE y HUX
oOI1lerHTe//IeKTyabHbIX YMeHWH, YMeHU palioHasu3alyyd ydeOHOro TpyAa U
000011IEHHBIX ~ CITOCOOOB  [JIeATeTbHOCTH, WMEIOIMX  MEeKIUCIUTIIMHAPHBIH,
Ha/Ilpe/IMeTHBIN XapaKTep.

CocCTap/sOIUMHU TIpeMeTa «XHUMHSI» Ha YPOBHE YI/IyO/JIEHHOIO WM3YUYeHHs
ABJIIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHudeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipu orpeziesieHUM MOAXO0/0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alid COZiep)KaHusl 3THUX KypCOB B MpOrpaMMe I0 XUMHHM 3a OCHOBY
npuHATEI nojiokeHnss PI'OC COO o pasmuuusax 0a30BOr0 U yriayOJIEHHOTO
YPOBHEeU U3yueHus MpeJmeTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HeopraHuyeckass XHMUS» COCTaB/isieT COBOKYIHOCTb TPeJMEeTHbIX 3HaHUW H
yMeHU, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TipefMeTa. JTa CHUCTeMa
3HaHUW TMOJydyaeT omnpeJenéHHOe TeopeTUUecKoe [OMOJHeHUe, TMO3BOJISHOLIee
OCO3HAHHO OCBOUThH  CYIIeCTBEHHO Oosbiivii 00bEM  (aKTOIOTUUECKOTO
MaTepuasia. Tak, Ha yriayOsiéHHOM YpOBHe wu3ydeHHus mpeiMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeIWueHUs: 00bEéMa 3HaHUM O XUMHAYECKUX
3/IeMeHTaX M CBOWCTBaxX WX COeJMHEHWI Ha OCHOBe pacIIvpeHus U yriaybsieHus
TIpe/ICTaB/IeHUd O CTPOEHWM BeLeCTBa, XMMUYECKOM CBSA3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUs peakiuii, pacCMaTpHMBaeMbIX C TOUKW 3PeHHUs XMMUUEeCKOW KWHeTHKU
U TepMOJWHAMUKHU. M3yueHue mepuoAuueckoro 3akoHa u [lepuopuueckoit
CUCTEMBbI ~ XWMUUECKMX  3JIEMEHTOB b6asupyercs  Ha COBpEMEHHBIX
KBAaHTOBOMEXaHWUYECKUX Tpe/CTaB/IeHUsIX O CTDOEHUM aToMa. XUMUYecKast CBS3b
0OBSICHSIETCS C TOUKU 3PEHUs SHepreTUYecKUX U3MeHeHUM Tpy eé oOpa3oBaHUU U
pa3pyIlleHnd, a TakKe C TOUKU 3peHUss MeXaHW3MOB eé oOpa3oBaHusi. V3yueHue
TUTIOB  peakiuii  JorosiHsgeTcs  ¢GOpMHpOBaHWEM  TIpeAcTaB/ieHHN 00
3JIEKTPOXUMHYECKUX TpPoLieccax U 3JIeKTPO/IM3e paciljlaBOB U PaCTBOPOB BEILECTB.
B Kypce opraHMueckoi XMMWU TPU PAaCCMOTPEHHH DPeaKLMOHHOM CIOoCOOHOCTH
coeMHEHUN yensieTcss oco00oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJ/IMSIHUM aTOMOB B MOJIEKY/laX U MeXaHW3MaX peakLUu.

Ocoboe 3HaueHWe uMeeT TO, UYTO Ha CO/lep)KaHHWe KYpCOB XUMHHU
yriy6/EHHOTO YPOBHS U3yUeHUst /IJIs1 K/IaCCOB OTpe/iesiEHHOTo Tipoduis (TJIaBHBIM
obpa3oM Ha HuX CTPYKTYpy M XapaKTep [OINOJHeHHHA K oOIel cucreMme
TpeIMETHBIX 3HAHWI) OKa3bIBalOT B/IMSIHUE CMeXXHble MpeaMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TipeiMeTa [ijisi K/1aCCOB XUMMKO-(pr3nueckoro npoduss 60bliiioe
3HayeHue OyJyT UMeThb 3/ieMeHThl yueOHOro marepuasa o obied xumun. Ilpu
W3ydYeHWW TIpeiMeTa B JJaHHOM CJiyuae akieHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB T03HaHHs1, OOIITHOCTh 3aKOHOB M T€OpUN B XMMHUU U B (pU3MKe: aTOMHO-
MOJieKy/sipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B (pM3UKe), 3aKOHbl COXpPaHEHUsI



MacChbl M 3HEpPruu, 3aKOHbl TEePMOJAWHAMMKH, 3JIeKTPO/M3a, TpeACTaBleHUs O
CTPOEHUH BelleCTB U ApYyToe.

B TO ke BpemMs B cojep)KaHWU TipeAMeTa [Ji1 KJaCCOB XUMUKO-
6uonornueckoro npoduas OOJBIIMKM yAe/NbHBIM BeC OyJeT MMeTb OpraHuuYecKas
xuMHus. B 3TOM lydyae TipefoCTaB/sieTCs  BO3MOXKHOCTb st Gosee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XWMWYECKOW  OpraHu3al[ii  K/IeTKU  Kak
OuoorMuecKol CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMeEpPYy, TakKue
CTPYKTypHbIe KOMITOHEHTbI, KaK JIMMHAbI, OenKu, YrieBofbl, HYK/JIEHHOBBIE
KUC/IOTBI U Apyrue. [Ipyd 3TOM 3HaHUSI O COCTaBe W CBOMCTBAX Ipe/CTaBUTeel
OCHOBHBIX KJ/IaCCOB OpraHWYeCKWX BeIIeCTB CJy>XaT OCHOBOW [Jjisi U3yudeHUs
CYILIHOCTU MpOLlecCOB (POTOCUHTE3A, [IbIXaHUSl, MUII[eBapeHMUs.

B mnnaHe ¢opmupoBaHHs OCHOB HAyuyHOrO MHPOBO33DEHUs], OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OITbITA NMPAKTUYEeCKOr0 MPUMeHeHUs] HayYHbIX
3HaHUM HM3ydeHHWe rpeaMeTa «XUMHs» Ha yriayOjéHHOM YpOBHE OCHOBAHO Ha
Me)XTIPe/IMETHBIX CBSI3SIX C YyueOHBIMU TIpeZiMeTaMH, BXOJSIIMMH B COCTaB
npeIMeTHBIX 00siacTeli «EcTecTBeHHO-Hay4Hble TpeAMeTh», «MareMaTHKa |
nHbopmaTuKa» U «PyCcCKuil I3bIK U TUTEepaTypa».

[Ipy wm3yyeHnHn yueOHOro mnpeamMeTa «XWMHS» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHe OCHOBHOTI'O U cpejiHero o6iiero oopa3oBanus (Ha 6a3oBoM
YPOBHe), 3a/lauei MepBOCTENeHHOW 3HAYMMOCTH SIBJ/IIeTCSl (POpPMUPOBaHME OCHOB
HayKM XMMHU KakK 00/IaCTd COBPEMEHHOTO0 eCTeCTBO3HAHUS, TPAKTUUeCKOU
JesiTeNTbHOCTU Ue/loBeKa U OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PelieHue
9TOM 3a/laud Ha yIJIyOJIEHHOM YypOBHe W3yueHUs TpefMeTa IIpejrioJaraer
peanu3alvio TaKuX Liesien, Kak:

e (¢dopMUpOBaHKe TIpe/CTaB/eHUN: O MaTepUaJbHOM eJUHCTBEe MMUPa,
3aKOHOMEPHOCTSIX U TTI03HABaeMOCTH SIBJIEHUM TIPUPO/bl, O MECTe XUMHUU B
CHUCTEMe eCTeCTBeHHbIX HayK M eé Beayllell posud B obecrieueHUU
YCTOMUMBOTO  pa3BUTHs  UeJOBeUeCTBa: B  peIlleHWd  IpobsieM
9KOJIOTMYECKOM, SHepreTUUeCcKOW U IMUIleBoi 0e30IMacHOCTH, B Pa3BUTHUHU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuasoB, HOBbIX UCTOUHUKOB SHEPTHUH, B
obecrieueHHWH pallOHA/BLHOTO TIPUPO/ONOIb30BaHus], B (OPMUPOBAaHUU
MHPOBO33peHUsI U 00IIell Ky/JbTypbl uUelioBeKa, a TakKKe JKOJIOTMUecKd
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/J0POBBIO U TIPUPOJHOU Cpe/ie;

e OCBOEHHWE CHUCTeMbl 3HaHWM, JieXXaluXx B OCHOBe XWMHYECKOH
COCTaBJISIFOIIIeN eCTeCTBeHHO-HayYHOW KapTHUHbI MUpa: (GyHJaMeHTa/IbHbIX
TIOHAATUM, 3aKOHOB W TEeOpUM XUMHUH, COBPEMEHHBIX [pPe/CTaBJIeHUN O
CTPOEHMH Bell[eCTBA HA PpasHbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKY/IIPDHOM, ~ HAaJMOJIEKY/ISIDHOM, O  TepMOJWHAMUUECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMHUYECKUX peaklydid, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00X
Hay4YHbIX MPUHLIMAIAX XUMUUECKOT0 MPOM3BO/ICTBA;

» (opMHpOBaHUe y oOyyJarommxcs 0CO3HAHHOT'O TTOHUMAaHMUSI
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HAaHWM [Ji1 OObsICHEHUs
K/TFOUEeBBIX Hjlell U MpobsieM COBPeMeHHOW XUMUH, i1 OObsCHEeHHs U
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOILUX eCTeCTBeHHO-HAYUHYHO TIPUDPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeU, MPOrHO3UPOBaHUSI,
aHa/IM3a U OI|eHKH C TIO3UIMM 3KOJI0ruuecKoii 0e30MacHOCTH MOCIe/[CTBUN
ObLITOBOM U IIPOU3BOJCTBEHHOM [IeATeJTbHOCTH UeJI0BEKa, CBSI3aHHOM C
XUMUUECKUM TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  TepepaboTKoi
BellleCTB;

e yriyb/eHWe  TIpe/CTaBieHMM O  Hay4HbIX  MeTOoJ/[aX  I103HaHWUS,
HeOOXOUMBIX i TpHOOpeTeHUsT YMeHUN OpHeHTHUPOBAThCS B MHpe
BelIeCTB M OOBSICHEHUS] XUMHUECKUX SIBJIeHWH, WMEIOIUX MeCTO B
TIpUpo/ie, B MPAKTUYECKOU /leITeIbHOCTU U MOBCeHEBHOU »KU3HHU.

B mniaHe peanuzaiuu nepBOOUYepeAHBIX BOCIUTATEbHBIX W Pa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefHero o0iero oOGpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuMHUsi» Ha yIiyOJéHHOM  ypoBHe 0COOyH0  aKTyalbHOCTh
NpyuoOpeTaroT TaKue 1ie/Ii U 3a/laui, Kak:

e BOCIUTaHWe YOEXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUW TIPUPOIBI,
yBa)KeHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/acTH TeOpeTHYeCKHX U
TIPUK/IaJHBIX MCC/IeJOBaHMMA B XWMMHH, (DODMHDOBaHWE MUDPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

e pa3BUTHE MOTHMBAIMM K OOyuUeHHI0O U TI03HAHWIO, CIIOCOOHOCTEeH K
CaMOKOHTPO/JII0O M CaMOBOCIIMTAaHWID  Ha  OCHOBE  YCBOEHHs
o0111e9e/I0BeUeCKUX [IeHHOCTEeH;

e pa3BUTHeE TO3HaBaTebHBIX UHTEPECOB, UHTE//IEKTya/IbHbIX U TBOPUYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHpOBaHHE y HHUX CO3HATeTbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00Opa30BaHMIO KakK
YCJIOBUIO YCTIENTHOM MpodeCcCroHaNbHOM B 0011[eCTBEeHHOH [1eATe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 M TOTPeOHOCTH B
3[I0POBOM 00Opase >K13HHY;

e (¢dopMUpOBaHHME YMeHWM U HaBBIKOB Pa3yMHOI'O IIPUPOZOIIOIb30BaHus,
pa3BUTHE SKOJIOTHUEeCKOU KY/IbTYPbl, TPUOOpeTeHue OrbITa 0011[eCTBeHHO-
TI0/Ie3HOM 3KOJIOTUUEeCKOH iesiTe/TbHOCTH.

OO0i1jee UKCIO YacoB, MPeAYCMOTPEHHBIX /I U3yUeHUs] XUMUU Ha yT/1y0/1eHHOM
ypOBHe cpezHero obirero obpa3oBaHusi, coctasssieT 204 vacoB: B 10 kmacce —
102 vaca (3 uaca B Hefient0), B 11 knacce — 102 yaca (3 yaca B HejieJit0).



COAEPXXAHUE OBYUEHUA
10 K/TACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckre 0CHOBBI OPraHMYeCKOH XUMMH.

[Ipepmer W 3HaueHWe OpPraHUYeCKOM XUMHH, [IpeJCTaBlIeHHe O
MHOT000pa3uu opraHuueCcKUX CoeJuHeHUM.

O/NeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30yXAEHHOe
COCTOsIHMA. BasjileHTHble BO3MOKHOCTM aTtoMa yriepoza. XWMHUueckas CBSi3b B
OpraHuuecKWx CcoefuHeHUsx. Tumbl TUOpUAM3ALMM aTOMHBIX oOpOuTasnei
yriaeposa. MexaHusMbl 06pa3oBaHUsT KOBaJleHTHOM CBsi3v (0OMeHHBIN U [JOHOPHO-
aKLenTOpHbIM). TuIbl TepeKpbIBaHUS aTOMHBIX opOuTaneidl, oO- U T-CBS3U.
OpvHapHasi, ABOMHasi U TpoiHas CBsizb. CriocoObl pa3pbiBa CBsi3eil B MOJIeKyJIax
opraHuueckvdx BeiecTB. [loHaTue o cBoOOJHOM pajuKkane, Hykieoduse u
ysieKTpoduIe.

Teopuss cTpoeHusi opraHuueckux coefauHeHur A.M. byrtnepoBa w
COBpeMeHHbIe MPe/ICTaB/IeHUsI O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOpUU CTPOeHHs
OpraHMYecKux CcoelMHeHUuH. MoseKy/asipHble W CTPYKTypHble  (DOPMY/IbI.
CTpyKkTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpPHyTas, COKpalléHHas],
ckeneTHasi. lM3omepusi. Bugel wu3oMepun: CTPYKTypHas, MpPOCTPaHCTBEHHas.
OneKTpoHHbIe 3 (eKTbl B MOJIEKYJ/IaX OpraHUYeCKuX COeJMHeHuM (MHAYKTHUBHBINU
Y Me30MepHbIN 3(PPeKThI).

[IpencraBneHrie 0 KiaacCU(UKALMU OpraHWvyeckux BellecTB. [loHsATHe O
dbyHKUMOHanbHOU rpymnme. ["'omosorus. ["'omonornueckue psigpl. CucTeMaTryecKast
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBHasibHble Ha3BaHUS
OTJle/IbHBIX TIpe/iCTaBUTe IeH.

OcobeHHOCTH W Kiaccu(UKaisi opraHuyeckux peakiuil. OKucIdTenbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUH B OPraHUYeCKOW XUMUHU.

OKCrepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalljeHul:
O3HaKoOMJIeHHe C obOpasljaMu OpraHMuecKuX BeIleCTB W MaTepuajaMM Ha UX
OCHOBE, OIBITBI MO TMPEeBPAlLlleHUI0 OpPraHUYeCKHWX BeLeCTB IPU HarpeBaHUU
(naByieHye, oOyTr/MBaHWe W TOPeHHWE), KOHCTPYHWPOBaHHE Mo/iefiell MOJeKY
OpraHUYeCcKuX BellleCTB.

YrieBogopojsbl.

Ankanbl. 'omosiorndyeckuil psifi ankaHoB, obiijasi popmysia, HOMeHKIaTypa 1
n3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l alKaHOB, Sp°-
rubpuan3als aTOMHBIX OpOuTasieil yriepoja, o-cBsisb. Pu3nyeckue CBOWCTBa
a/IKaHOB.



XYAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMyd 3aMeLleHUsi, W30MepHr3alivHy,
JlerIp¥poBaHus, UK/IU3aLluy, MUPoJIM3a, KpeKuHra, ropenus. IIpejcrasinenve o
MexaHM3Me peakLMi paJuKaJbHOrO 3aMeLLeHus.

Haxosxaenuve B pupoge. Criocobsl 1osiyueHus ¥ IpUMeHeHre a/IKaHOB.

Luknoankanel. O61as hopMysia, HOMeHK/IaTypa U usomepus. Oco6eHHOCTH
CTPOEHUS] M XUMUUECKHWX CBOMCTB MasbiX (LMK/IOMPOMaH, LUK/I00yTaH) W
OOBbIUHBIX (LMK/IOTMEeHTaH, LMK/IOTeKCaH) LMKI0asKaHoB. CriocoObl MomyyeHUs U
IIpUMEeHeHMe L|MKJ/10a/IKaHOB.

Ankensl. ['oMosiorryeckuii psif ajikeHOB, o01iast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKY/l — alKeHOB, Sp°-
rubpuv3als aTOMHBIX opOuTaneld yriepoja, o- U T-CBsA3u. CTPYKTypHas U
reoMerpuyeckass (Luc-tpaHc-) wusomepus. Du3MyecKue CBOMCTBA aJKEHOB.
XYAMHUYeCKre CBOMCTBA: PeakLWW MPUCOEJIUHEHUs, 3aMeLleHUs] B O-TIOJI0’KeHUe
NP1 JBOMHOM CBSI3W, TOJMMepH3alud U OKucieHus. [lpaBuino MapKOBHUKOBa.
KauecTBeHHbIe peakliy Ha [JBOMHYIO CBs3b. CIOCOOBI MOyyeHus U IIpUMeHeHue
a/IKeHOB.

Ankanvenbl. Knaccudukaiys ankagrueHOB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyAupoeaHHble). OcoOeHHOCTH 3/IEKTPOHHOTO CTPOEHUSI ¥ XUMUUeCKHUX CBOUCTB
COTPsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilosmvmepusarys
COTIPSDKEHHBIX AeHOB. CriocoObl TOTyYeHus ¥ PUMeHeHHe ajlka/iieHOoB.

Ankunbl. 'oMonorudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMEHK/IaTypa U
y3oMepus. DJIKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYy/ alKUHOB, Sp-
rubpur3alivs aTOMHBIX opbuTtasneit yriepoja. @usnyeckue CBOMCTBA alKUHOB.
XvMHUYecKre  CBOMCTBA:  peakLuy  [pPUCOeAUHEHUs,  JUMepusalud |
TpUMepH13aLuu, OKUCIeHUss. KUC/IOTHBIe CBOMCTBA aIKWHOB, UMEIOLIUX KOHLIEBYHO
TPOMHYIO CBsi3b. KauecTBeHHbIE PeakIMM Ha TPOMHYO CBsi3b. CI0COOBI MOMyUueHUst
Yl TIpUMEHeHUe aJIKMHOB.

ApomaTthueckue yrieBofopozbl (apenbl). ['omosorvueckuid psifi apeHoOB,
ob1iast hopMyia, HOMeHK/IaTypa U u30Mepus. DJeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pu3nyeckre CBOWCTBA apeHOB. XUMHUYeCKHe
CBOICTBa O€H30J1a ¥ ero rOMOJIOTOB: peakliy 3aMellieHusi B 6eH30/1bHOM KOJIbLie U
yIJIeBOLOPOJHOM pajuKase, peakluu IpUCOeVHEeHUs, OKUC/IeHHWe I'OMOJIOIOB
6ensona. IlpexacraBreHre 00 OpUEHTHPYIOIEM [eHCTBHUU 3aMecTUTe/iel B
0eH30/IbHOM KOJIblle Ha TIpUMepe ajKWIbHBIX paJuKaaoB, KapOOKCH/IbHOM,
T'U/IPOKCUJIbHOM, aMWHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMUYECKUX CBOMCTB cTUpoJa. [lomimepusanius ctuposa. CriocoObl MomydyeHus u
TpYMeHeHUe apoMaTUUeCKUX yrjieBoL0pOI0B.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxzieHue.
KaMeHHBIM yrosb ¥ NpoAyKThl ero nepepabotku. Crioco6bl nepepaboTku HeTH:



TeperoHka, KpeKWHr (TepMUuYecKul, KaTaJuTU4YecKui), puOPMUHT, MUPOJIU3.
[TpoaykThl mepepaboTKy HePTH, UX MPUMEHEeHHe B TPOMBIILJIEHHOCTH U B OBITY.

['eHeTHuecKas CBSI3b MEX/Y pPa3/IUUHbIMU KJlaCCaMH yT/JI€BOZOPO/IOB.

ONeKTPOHHOEe CTpPOeHHe TaJjIoreHIIPOU3BO/HBIX YTIJIeBOJOPOAOB. Peakuuu
3aMellleHHs] TajoreHa Ha TUAPOKCOTpynmy, HUTPOTpynmy, LMAHOTPYIIIy,
amuHorpynny. [lelicTBe Ha Ta/JIOreHNpPOM3BO/HbIE BOAHOTO M CIHMPTOBOIO
pacTBopa MLIénoud. B3aumogencTBre AUrajoreHajkaHOB C MarHAeM W LIMHKOM.
[Tonsitne 0 MeTasyIOOpraHu4YeCcKrux COeJJMHeHUSX. Vcnonb3oBanue
raJIoTeHTNIPOM3BOAHBIX  YTJIeBOJOPOAOB B OBITY, TexXHWKeE U TIpU CHUHTe3e
OpraHUYeCcKuX BellleCTB.

OKCcrepuMeHTa/ibHble MeTOZbl M3yueHHsl BellleCTB U UX IpeBpallleHUM:
v3yueHve (pU3NYECKUX CBOWCTB YTJIeBOJIOPOJIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakiiii yI/IeBOJIOPOZIOB Pa3/MUHBIX KaaccoB (obecliBeuriBaHHe OpOMHOMN WJTH
VO/IHOM BOJbl, pacTBOpa IepMaHraHaTa KaJjus, B3aUMOJEWCTBHE alleTheHa C
aMMUayHbIM pacTBOpoM oOkcuja cepebpa(l)), kauecTBeHHoe OOHapy>KeHHe
yriepoja ¥ BOJOpPOZA B OpraHAYeCcKWX BellecTBaX, IIOJyYeHHe STWIeHa W
H3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJineKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMM [laCTMacc, KayuyykoB M pe3WHbl, MOJeJIMPDOBaHHe MOJIEKY/I
YI/1€BOAOPO/IOB Y T'a/IOreHITPOM3BOHBIX YT/I€BOAOPO/IOB.

Kucnopojcoaepxaigyue opraHudeckyue coeJUuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHe MoJieKya (Ha TMpumepe
MeTaHO/a W 9TaHosa). ['omosornueckuii psifi, oOigas ¢dopMyia, H30Mepus,
HOMEHK/JaTypa U Kjnaccudukaiusa. Ddusrueckue CBOWCTBA  Mpejle/IbHbIX
OJJHOATOMHBIX CHUPTOB. BoJoposHble CBA3M MeXAYy MOJIeKyJIaMUd CIIAPTOB.
XyMUUeCKUe CBOMCTBa: peakUUU 3aMelleHusi, JerujpaTaljud, OKHCIeHUs,
B3aUMO/IEICTBME C  OpPraHUYeCKUMHW UM  HEOpraHW4YeCKWMHU  KHUCJIOTaMH.
KauecTBeHHas peaklysi HA OJHOATOMHbIe CIIUPTHI. [lelicTBHe 5TaHO/a ¥ MeTaHoJ/1a
Ha opraHusM uesioBeka. CriocoObl TOMy4yeHHsI U TIPUMeHEHHe OHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢dupel, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoroatoMHble CHUPTbI — STUIEHIVIMKO/Ib W TaullepuH. Pusnueckue u
XUMUYeCKre CBOMCTBA: peakl[My 3amellleHUs], B3aUMO/|eliCTBhe C OpraHUueCKUMU
M HeOpraHhYeCcKWMM KHC/I0TaMM, KayeCTBEHHasi peaklUsi Ha MHOIr0aTOMHbIE
cnupThl. [lpesncraB/ieHre 0 MexaHW3Me peakLyi HYK/IeO(QWIbHOrO 3amellleHHus.
HeiictBue Ha opranu3m uesnoBeka. CriocoObl TOMy4YeHHsT W TIpUMeHeHue
MHOT0aTOMHbBIX CITUPTOB.

@®eHosi. CTpoeHUWe MOJEKY/bl, B3aWMHOE BJIMSIHUE TUADPOKCOTPYMIbI U
6eH3onbHOrO sigpa. ®usmueckue cBoiicTBa (peHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcuyHOCTb (heHoMa.
Crioco6pl TiosiyueHusi U ipuMeHeHue GeHosa. @eHondopMabaeruaHas CMoJia.

Kapb6oHubHble coefIMHeHUsI — a/lbJieTU/bl U KeTOHbI. JJIEKTPOHHOE CTPOeHHe
KapOOHUIBHOM TpyTinbl. ['oMosioruueckye psifibl anberu/ioB U KeTOHOB, 00Ias
dbopmyna, u3oMepusi U HOMeHK/aTypa. Pusnueckue CBONCTBA ajbJeTU/I0OB U
KeTOHOB. ~ XWMHYeCKMe CBOMCTBA  a/lbJleTMJOB W  KEeTOHOB:  peakLuu
npucoeavHeHrsl. OKUC/IeHre abJeru/ioB, KaueCTBeHHbIe PeakLUy Ha ajibAerubl.
Crioco06bI 11o/1yueHus ¥ IpUMeHeHue aibJeruioB U KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KApOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOEHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCAOT. BoJoposHbIe CBSI3U MeXIy
MOJIeKyJlaMU KapOOHOBBIX KHCIOT. XUMHUUeCKHe CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiysi 3TepudUKalMy, peaklUUMX C ydacTheM YIr/eBOAOPOJHOI0 pajuKasa.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHC/IOTHL. [IOHSITHE O TIPOM3BOJAHBIX
KapOOHOBBIX KUCJOT — CA0XKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/bHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IUKapbOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpefcTaBUTeM BBICIIMX
KapOOHOBBIX KHCJIOT: CTeapyWHOBasi, TaJbMUTHHOBAs, OJIEMHOBasi, /UHO/E8as,
JIUHO/MeHO8as KUC/I0Thl. CriocoObl MoyueHust U puMeHeHre KapOOHOBBIX KHUCIOT.

Cnoxsble 3¢upsl. ['omonoruueckuii psij, obias dopmysia, nU3oMepusi u
HOMeHK/laTypa. Pusnyeckve U XUMHUYeECKHWe CBOWCTBA: THUAPOIU3 B KUCIOW U
1[e/I0OYHOM cpeje.

JKupsl. CTpoeHue, pusnyeckre U XMMUUeCKUe CBOMCTBA XKUPOB: THMAPOJIN3 B
KWCJION U 11jesiouHo cpesie. OcobOeHHOCTH CBOMCTB >KHUPOB, COZlePrKallliX OCTaTKU
HeTipe/ie/IbHbIX JKUPHBIX KUC/I0T. 2KUphI B pUpo/Ie.

MBbl1a KaK COMH BBICIIMX KapOOHOBBIX KHC/IOT, X MOOILIee fleiiCTBHe.

OO0111ast XapakTeprCTHKa yriaeBooB. Knaccudukaiys yriaeBosioB (MOHO-, H-
U TosMcaxapufibl). MoHocaxapuzbl: TJIlOKO3a, (PpyKTo3a, ranakrosda, pr0o03a,
ne30kcupurbo3a. dusnueckre CBOWCTBA M HaxoXk[eHWe B Tipupoje. doTocuHTes.
XYMHUeCKUe CBOKCTBA I/TFOKO3bI: peaKLMU C y4aCTUeM CIUPTOBBIX U albJeruJHOu
rpymrn, CIUPTOBOE W MOJIOYHOKHC/IOoe OpokeHue. [IpumeHeHUe T/IFOKO3bI, €&
3HaueHWe B )KU3He/esiTeJIbHOCTA OpraHu3ma. [lucaxapyupl: caxapos3a, MajabTo3a U
JaKTo3a. BoccTaHaBMBarolle U HeBOCCTaHaB/IMBaroIMe qucaxapy/ibl. ['uaposnus
nucaxapuioB. HaxoxeHve B mpupo/ie U npuMeHeHue. [lovcaxapuibl: Kpaxmari,
IJIMKOTeH W Lesuttosio3a. CTpoeHMe MaKpOMOJIeKYy/ Kpaxmara, IJIMKOreHa W
Le/ton03bl.  dr3nueckre CBOMCTBA Kpaxmaia M Le/UII0JIo3bl. XUMUYeCcKue
CBOMCTBA Kpaxmasa: TMApPO/N3, KaueCTBEeHHas peaklys C HOAOM. XHUMHUUYeCKUe
CBOWCTBA LIeJ/UTHOJIO3bI: TUAPO/N3, ToayueHHe 3(UpOB 1ie/itono3bl. [ToHsaTHE 006
HCKYCCTBEHHbIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIlepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W UX [peBpaljeHul:
PacTBOPUMOCTD pa3/IMUHbIX CITIUPTOB B BOZE, B3aUMOZEMCTBUE 3TAHOJIA C HATPUEM,
OKHMC/IeHWe 3TH/I0BOr0 CIUPTa B albJervj, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMAaTOM Kaius (BO3MOXHO MCIIOJIb30BaHUE
BHU/IeOMATepUa/IOB), KauyeCTBEHHble peaklUM Ha anbleruibl (C THUAPOKCHUIOM
muammuHcepeOpa(l) w  rugpokcuaom  Megu(Il)), peaknus TMIepUHA  C
ruapokcugom Meau(1l), xumuueckue CBOWCTBA pacTBOpa YKCYCHOW KHCJ/IOTHI,
B3aMMO/IECTBUE pacTBOpa IJIFOKO3bl C rufpokcuzoM Mmenu(Il), BlaumopencTBue
KpaxMasia C UOJIOM, pelleHHe 3KCIePUMEeHTA/bHbIX 3a7ay Mo temaM «CHHPTHI U
deHombl», «KapboHOBBIE KUC/IOTBL. CII0>KHBIE 3(HPBI».

A3oTcopepixaijue opraHnyecKyue coeHeHUsl.

AMWHBI — OpraHMueckue MpOU3BO/HbIe amMmMuaka. Kiaccuukaiuys aMruHOB:
anidatvyeckue ¥ apoMaThyeckye; TIepBHYHble, BTOPDUYHble U TpPETHUYHBIE.
Crpoenue MmoJieKys, obijasi opMmyna, “30Mepusi, HOMeHKIaTypa U (usnyeckue
CBOMCTBa. XMMHYECKOe CBOMCTBA aav(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
JIKWIUPOBaHWe, B3aUMOJEUCTBHE IePBUYHBIX aMHUHOB C a30TUCTOM KUCJIOTOM.
CoJsv a/Ki/IaMMOHUS.

AHWIMH — TIpe[CTaBUTe/Jlb AaMHHOB apomaTuueckoro pszga. CrpoeHue
aHWIvHa. B3avMHoe BiMsiHMe TPYIIT aTOMOB B MoOJieKyJ/ie aHuaMHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CroCcOObI
MOJIyueHus1 M TpUMeHeHWe anudaTUuecKuX aMHuHOB. [losyueHue aHWIMHA W3
HUTPOOEH30/1a.

AmyHoKkuC/10TEl. HOMeHKnaTypa v usomepus. OtTzesbHbIe IIpeCTaBUTeNH o-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®usnMueckre CBOUCTBA aMWHOKHUCJIOT.
XyUMUUeCKUe CBOMCTBA aMHUHOKUC/IOT Kak aM@OTepHbIX OpraHU4YecKux
COeMHEHWM, peakiusi TI0JIMKOHZAeHcalMd, oOpa3oBaHWe TMeNTUAHOW CBSI3U.
bronornyeckoe 3HaueHrue aMMHOKUCI0T. CUHTE3 U TH/POJIU3 MeNTH/OB.

benkn kak mnpupogHbie mosiMepsl. IlepBuuHas, BTOpUUYHAs W TpeTUYHas
cTpykrypa OenkoB. XuMHUecKWe CBONCTBa OenKOB: TU/PO/W3, JeHaTypaLus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLIeCTB W WX MpeBpalleHu:
pacTBopeHWe OesKOB B BoOjle, [eHaTypaiusi 0e/KOB TP HarpeBaHUM, I[BETHbIE
peakiu Ha OesikM, pellleHHe SKCTepUMEeHTalbHbIX 33/ad [0 TemaMm
«A3oTcogeprkaiue OpraHuyeckKue COeIUHEeHUS» U «Pacrio3HaBaHue
OpraHUYeCKUX COeUHEHUM.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TIOHATHS XUMUM BBICOKOMOJIEKYJ/ISIDHBIX CO€JVHEHWUH: MOHOMED,
TIOJIUMEp, CTPYKTYPHOE 3BEHO, CTeleHb MOMMepr3aluu, CpefHss MOJIeKyIspHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COeJUHEHUAd —
M0JIMMepHr3aLusi U MOJTMKOHeHC Calusl.

[TonvuMmepHble MaTepuasbl. [lnacTMacchl  (TTOUATHIEH, TTOJMIIPOIIHTIEH,
TIOJIUBUHUIX/IOPHU/l, TIOJIMCTAPOJI,  TIOJIMMETHU/IMEeTaKpW/aT, TIOJUKapboHaThI,
nosimaTUIeHTepedTanar). Y Tuau3aius 1 nepepaboTka rjiacTHkKa.

DnacToMephl: HaTypaJIbHbIN KayuyK, CUHTETUYeCKue KayuyyKu
(byTasieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3uHa.

BonokHa: HaTypa/bHble (XJIOMOK, 11€PCTh, IIE/K), UCKYCCTBeHHbIe (BHUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonvmepbl crieuaabHOro Ha3HaueHus (TedpsioH, KeBJ1ap,
3/IeKTPOITPOBO/ISIIME TI0JIMMEpPhI, Oropa3/araemMble MOMMepbI).

OKCcriepyMeHTa/lbHble MeTO/Ibl U3yueHHusi BellecTB W WX MpeBpalljeHul:
O3HaKOMJIeHHe C 00pa3liaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB, pellleHhe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T71aCTMAcC U BOJIOKOH».

PacuéTHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OPraHUUeCKOro COeJVMHEeHUs TI0
MacCOBbIM  [JIOJIIM  3JIeMEHTOB, BXO/SLIMX B €ro COCTaB, HaXOXJeHHe
MOJIEKYJIIPHOM (OPMYJIbI OpraHUYecKOro coeAuHeHUs1 Mo wmacce (06béEMy)
TIPOAIYKTOB CTOPaHWs, TI0 KOJMUYeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIIecTB, yCTaHOBJEeHUe CTPYKTYPHOU (HOPMYJIbI
OpPraHWYecKOro BelljeCTBA Ha OCHOBE ero XMUMWUeCKHWX CBOWCTB WA CIIOCOOOB
TOJIyueHUsi, OTpejieJieHHe [IOMM BbIXOJla MPOAYKTa peaklM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MesxripeiMeTHBIe CBSI3U.

Peanu3zaniyis MeXXIipeIMeTHbIX CBsi3el MPY U3yUYeHUU OpraHWYecKOW XUMUU B
10 kmacce oCyIIecTB/sseTCsl uepe3 HCIIOMb30BaHHE KakK OOIUX eCcTeCTBeHHO-
HayUHbIX TIOHSTWM, TaK W TIOHSTUM, TIPUHATBIX B OT/e/bHBIX TpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb11ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, Hay4HbIM (DaKT, TUIIOTe3a,
Teopus, 3aKOH, aHaau3, CHUHTe3, Kaaccudukaius, Habsto/eHrde, H3MepeHue,
9KCIIePUMEHT, MO/le/ib, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYeCKWii ypOBeHb, BeI|eCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3MUecKre Be/JMYMHbBI, €UHHUIIbI W3MepeHHs, CKOpPOCTb, Heprus,
Macca.

buonorusi: KjaeTKa, OpraHW3M, 5KOCHCTeMa, Owuocdepa, MeTabOH3M,
Hac/IeJICTBEHHOCTb, aBTOTPO(HBIN U TreTepOTPOdHBIA THUM MUTaHUs, OpO’KeHHe,



doTocuHTe3, bIxaHue, OenKH, YIJIEBOABI, >KAPbI, HYK/JI€WHOBBbIE KUC/IOTHI,
(dhepMeHTHI.

['eorpacusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosOrvs: TMUIlleBble TPOAYKTbI, OCHOBBI pal[MOHA/JILHOIO MUTaHUS,
MOIOII[Me CPe/ICTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBLIASI N HEOPTAHNYECKASA XNUMUSA

TeopeTnueckye 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUUeCcKur ssemeHT. M3oTonbl. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UMC/IAa. DHEPreTHYecKHue YPOBHU U
MO/lypOBHU. ATOMHbBIe opOuTanu. Knaccudukaiysi XuMUuecKrx 3/1eMeHTOoB (S-, p-,
d-, f-a;memenTel). PacripesesieHrie 3/IEKTPOHOB TI0 aTOMHBIM — OpOWTAsISIM.
OneKTpOHHble KOH(UTypallid aTOMOB 3/IEMEHTOB MepBOr0—4eTBEPTOr0 Mepro/ioB
B OCHOBHOM U BO30YKIEHHOM COCTOSTHWM, 3JIEKTPOHHbIe KOH(PUrypalyd HOHOB.
OJIeKTPOOTPULIATE/IbHOCTb.

[Tepruoauueckuii 3akoH U Ilepruoanyeckasi cucTeMa XMMHAUECKUX 37IEMEHTOB
O.N. MengeneeBa. CBsI3b MepruoAyuecKOro 3akoHa W Ilepuogyueckor CHCTeMbI
XMMHWUECKUX 37IEMEHTOB C COBDEMEHHOW TeOophel CTPOeHHsI aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMUUeCKUX 3/IeMeHTOB U 06pa3yeMbIX UMU
MPOCTBIX W CJAOXKHBIX BeleCTB [0 TpylraM U [epuogam. 3HayeHue
riepuonueckoro 3akona /1.11. MenpeeeBa.

XvMmudeckas CBs3b. Buabl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/iiMueckas. MexaHu3mbl 00pa30oBaHMsi KOBa/JIeHTHOW CBsI3U: OOMeHHbIA U
JIOHOPHO-aKILeMTOPHBIA. JHePrus v Ji/iuHa CBsi3u. [1o/IpHOCTb, HaNpaB/IeHHOCTh U
HaChIaéMOCTh KOBaJIeHTHOW CBsi3u. KpaTHble cBa3u. BopopoaHasi CBsi3b.
MexMo/eKy/IsipHble B3aUMOZENCTBUS.

BaneHTHOCTP M BajleHTHbIE BO3MOXXHOCTU aTroMOB. CBSI3b 3/IEKTPOHHOU
CTPYKTYPbI MOJIEKYJ/I C UX TeOMeTPUUYECKUM CTPOeHUeM (Ha MprUMepe CoeuHeHUN
371IeMEeHTOB BTOPOI'O MepHoza).

[IpeacTaBieHre 0 KOMIUIEKCHBIX coelMHEHUsAX. COCTaB KOMITJIEKCHOTO MOHa:
KOMIlIeKcooOpa3oBaTesib, JIUraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeJWHeHHUH.
[ToHsATHE O KOOPAWHALIMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTpPOeHMsl.  THIIbI
KPUCTA/JTMYECKUX PeIIETOK (CTPYKTYP) U CBOMCTBA BEILeCTB.

[TonsiTne o gucriepcHbIX cucteMax. VictuHHbIe pacTBophl. [Ipeacrasiienuve o
KOJ/UTOWHBIX pacTtBopaX. CrocoObl BbIpaKeHUWsT KOHIIEHTPALIMM pPacTBOPOB:
MaccoBas [0/ BellleCTBa B paCTBOpe, MOJIsIpHas KOHLIeHTpauus. HacbllleHHble U
HEeHAaCBIL[eHHbIe PACTBOPHI, paCTBOPUMOCTb. KpucTtaniorugparsl.



Knaccudukaiiyss 1 HOMeHK/IaTypa HeopraHu4ecKux BelecTB. TpuUBUaIbHbIe
Ha3BaHUs OT/le/IbHBIX Npe/ICTaBUTe/Ield HeOPraHWUUeCKUX BelleCTB.

Knaccudukaiys XMMUueCcKuX peakiuii B HEOPraHW4YeCcKOM U OpraHu4ecKou
XUMUU. 3aKOH COXPaHEHMUsl MacChbl BeleCTB; 3aKOH COXPaHeHHWs U MpeBpaleHus
HEepPruu MpU XUMUUeCKUX peaklusx. TersioBbie 3(heKTbl XMMUUYECKHUX peakiivil.
TepMoxuMHyecKre ypaBHEHUSI.

CKOpOCTh XMMHUECKOW peakLiH, e€ 3aBUCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakiuy. Katanus v KaTtaau3aTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOTro paBHOBecHusl. PaKTOpbl, BAUSIOLIME Ha TOJIOXKEHWE XUMHUYECKOro
pPaBHOBECHS: TeMIIepaTypa, /laB/ieHHe M KOHLIEHTPaLX BeleCTB, YUaCTBYIOL[MX B
peakuuu. [Ipuniun Jle IlaTesnbe.

OnekTposTiyeckass auccoryaius. CuabHble U cjlabble  37IeKTPOJUATHI.
Crenenb pucconuanuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHasl, HeWTpasbHas,
mienouHas. Bomopoassiv mokaszatenb (pH) pactBopa. ['maponu3 coneit. Peakijuu
MOHHOTr0 0OMeHa.

OKUC/IUTeNTbHO-BOCCTAaHOBUTEIbHbIE  peakiud.  CTeneHb  OKUCJ/IEHUS.
OxkuciuTenb W BOCCTaHOBUTe/Nb. [lpolieccbl OKWCIeHUSI M BOCCTaHOBJIEHUS.
BakHeiilllvie OKWCIUTEM M BOCCTaHOBUTENW. MeToJ 3/1eKTPOHHOro 6OasaHca.
ONeKTPOJIM3 paCTBOPOB U PacIylaBOB BeIL|eCTB.

OKCcrepyMeHTa/lbHble MeTO/bl W3yueHHsl BelleCcTB W WX MpeBpalljeHui:
pa3/sioykeHrWe TepoKcuJa BOAOpPOJa B MPUCYTCTBHMM KaTaav3aTopa, MOJeau
KPUCTa/I/TMUeCKUX PeLlETOK, MPOBe/ieHre peaki[uii MOHHOro oOMeHa, orpeziesieHue
CpeZibl pacTBOpPOB C TMOMOLIbI0 WH/JMKATOPOB, HW3yYeHWe BI/IUSHUS Pa3IUYHbIX
(GakTOpOB Ha CKOPOCTb XWUMHYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
pPaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxxenne Hemeta/uioB B [lepuoanueckor cucTeMe XWUMHUYECKHUX
snemeHToB [./. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. du3nueckue
CBOMCTBA HEMeTa/JIOB. AJIIOTPONUSI HeMeTas/UIoB (Ha MpuMepe KUCJI0pOAa, Cephl,
docdopa u yriepoza).

Bopgopop. Ilonmyuenue, ¢usnueckre W XUMHYeCKHMe CBOWCTBA: peakLUy C
MeTa/ylaMU U  HeMeTa/l/laMM, BOCCTAaHOBUTe/IbHbIE CBOMCTBA. [ 'WApU/BIL.
Torn/ivBHbIE 3/1EMEHTHI.

lanorenbl. HaxoxxzieHwe B TIpuUpoje, CIOocoObl mosyueHus, du3ndeckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZIOpOABI. BakHelme KUCI0pOACOepsKalye
coeuHEeHUs TasioreHOB. JlabopaTopHbie ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTyUYeHUs
rasioreHoB. [IpyMeHeHe rajioreHoB U UX COeIMHEHUM.



Kucnopos, o3o0H. JlabopaTopHbie ¥ TPOMBIIIUIEHHBIE CIIOCOOBI TIO/TyUeHHs
Kuciopoga. dusnueckvie U XMMUUeCKWe CBOMCTBA U MPHMEHeHWe KUCI0poja U
030Ha. OKCUZBI U IePOKCUTIBL.

Cepa. HaxoxzpeHue B Tipupojie, CIIOCOOBI TO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorctBa. CepoBogopon, cynbbuabsl. Okcup cepwi(IV), okcuj
cepri(VI). CepHuctas ¥ cepHasi KUCJIOTbI U UX cod. OCOOEHHOCTU CBOMCTB
cepHoU KUC/IOThI. [IpriMeHeHre cephl U eé coeIMHeHUHN.

A3or. HaxokgeHwe B TIpUpOZie, CIIOCOOBI TIOMyueHHs, (QU3NUYecKue u
XMMMYeCKHe CBOMCTBa. AMMMAK, HUTpUIbl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCOTHI U UX cosii. OCOOeHHOCTH CBOMCTB a30THOM KMC/IOTHL. [IpriMeHeHre a30Ta
U ero coefiIMHeHU. A30THbIe Y00peHus.

dochop. HaxoxgeHue B TpPHUPOZe, CIOCOObI MOnyueHHs, (U3NUeCcKue U
xumuyeckre cBoiictBa. Pochuabl u pochuH. Oxcuapl docdopa, docdhopHas
KUcioTa U eé conu. [IpumeHeHue Qocdopa U ero coefuHeHud. PochopHbIe
y100peHus.

YrnepoJi, HaxoXAeHWe B TIpuUpoje. AJIJIOTPONHbIe  MOAUMDUKALIUU.
dusmyecke W XUMHUYECKWe CBOWCTBA TIPOCTHIX BeIecTB, 00Opa30BaHHBIX
yriepogom. Okcup yraepopa(ll), okcup yrnepopa(IV), yronbHasi kuciota U eé
co/id. AKTUBUPOBaHHBIN Yyronb, afcopOiusa. ®ysnepeHbl, TpadeH, yrjiepoHble
HaHOTPYOKHU. IIprMeHeHHe TMPOCTHIX BEIIeCTB, 00pPa30BaHHBLIX YIepO/IOM, U €ro
CcoeIMHEeHUH.

Kpemnuii. HaxokzieHre B MpUpPOZe, CIOCOOBI To/iyueHus1, (u3nueckie u
xuMuueckre couictBa. Okcup kpeMHusi(IV), KpeMHUeBasi KHC/I0Ta, CUIUKATHI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuit. CTeK/10, ero rnoayueHve, BUbl CTEK/Ia.

[Tonoxxenue MeTta/uioB B [lepuosuueckoli cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTPOEHMsI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OO1ue
¢du3nueckue CBOMCTBa MeTa/yioB. [IpuMeHeHHe MeTa/JIOB B ObITYy U TeXHUKe.
CruiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamnpsbkeHud MeTa/uioB. OOmme  criocobsl

MOy YeHUst MeTaJl/ioB: TUIPOMeTaIyprusi, MMPOMeTaLTyprus,
yniekTpoMeTtasiyprusi. [ToHsiTue o Koppo3uu MeTamnioB. CrnocoObl 3alliThl OT
KOPPO3UH.

OOmiast xapakTepucTvka MeTannoB IA-rpymmbl [lepuoguueckoil CHUCTeMBI
XUMHUUECKUX 3jieMeHTOB. Harpuii W Kamuidi: mnosnyvyeHue, (Qu3NuecKre U
XUMUYECKHe CBOMCTBA, IPUMEHEHME TIPOCTHIX BELLeCTB U UX COeJMHEeHHUH.

O6miass xapakrepuctuka metasuioB IIA-rpymmbl Ileprognueckoil CUCTEMBI
XUMHUUECKUX 3/IeMEeHTOB. MarHuii W KajblLui: TojyueHue, ¢usnyeckue u
XUMUYeCKre CBOMCTBA, IIpMMEHEHHe IIPOCThIX BeLeCTB M HUX COeJUHEeHUHU.
JKécTKoCTb BOJbI M CIOCOOBI €€ yCTpaHeHwUs.



AJtOMUHUIN: TIoNy4YeHue, (pu3ndyecKkrie U XUMUUeckKre CBOWMCTBA, MPUMeHeHue
MPOCTOTO BellleCTBA W €ro coeAuHeHu. AM@OTepHble CBOWCTBA OKCHZA U
TUPOKCHU/IA aTFOMUHMS, TU/IPOKCOKOMII/IEKChI aTFOMUHUSI.

O61asi  xapakTepucTMKa MeTa/uioB mobouHbix moAarpynmn  (B-rpyrim)
[Tepuoueckol CUCTEMbI XUMUUECKUX 7IEMEHTOB.

dusrueckre U XMMUYECKUe CBOWCTBA XpoMa M ero coefvHeHU. OKCUpbl U
ruapokcuabl xpoMma(ll), xpoma(Ill) u xpoma(VI). Xpomatel U AUXpOMaThl, KX
OKMC/IUTeJIbHbIe CBOUCTBA. [1o/lyueHre v IpuMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOWCTBA MapraHila W ero CoeJvuHeHU.
Baxueliive coeguHenusi wMapradHua(ll), wmapranna(IV), wmapranua(VI) wu
mMapranua( VII). [lepmaHraHat Kaausi, ero OKUC/IUTe/IbHble CBOMCTRBA.

dusrueckre U XMMUYECKHe CBOMCTBA ’Kejle3a U ero coefuHeHud. OKCHZPI,
ruapokcuzbl U conu xesne3a(ll) u xenesza(Ill). Tlonyuenve v npumMeHeHUe kese3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYECKe CBOWCTBa Meiu U eé coeiuHeHuH. [ToyueHve u
TIpUMEHeHue MeJy U eé CoeJIMHeHUM.

LuHk: mosnyyeHuwe, ¢ur3nUecKue W XUMUUYeCcKhe CBOWCTBa. AMdoTepHbie
CBOMCTBa OKCH/a M TU/IPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIUHKA. [IprMeHeHue
L[MHKa Y ero CoeJMHeHUH.

OKCIepuMeHTa/lbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
n3ydyeHre oOpas3l[OB HeMeTa/uIOB, TopeHue cepbl, ¢ocdopa, xesne3a, MarHus B
KUC/IOpOJie, U3ydyeHUe Ko/leKUUu «MeTa/uibl M CIJIaBbl», B3aUMOJEUCTBUE
1IeJIOYHBIX U L1eJIOUHO3eMeJIbHBIX MeTalJIoOB C BOJOU (BO3MOKHO MCII0JIb30BaHUE
BU/leOMaTePUAIOB), B3aUMOJENCTBUE LIMHKA W JKejle3a C pacTBOpaMu KHUC/IOT H
11e/i0Uei, KaueCTBeHHbIE PeaKlMi Ha HeopraHWyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KaTUOHbI METa/JIOB, B3aUMO/IeMCTBUE THJPOKCUIOB aJIOMUHMUSI W I[MHKA C
pacTBOpaMy KUCJ/IOT U I1eJIoUeld, pelieHre 3KCIepUMeHTalbHbIX 3aad Mo TeMaMm
«[amorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl TOO0UHBIX ITOATPYIIII».

XUMUA U JKHU3Hb.

Posib XvMuM B 00ecriedueHN YCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [ToHATHE
O HayyHbIX MeETOAAX TI0O3HAaHWSI U MEeTOJOJIOTMM HAyUHOr0 WCC/IeOBaHuUs.
HayuHble MpUHIUITBI OpraHU3alii XMMUUeCKOTro TPOr3B0/ICTBA. [IpOMBIiiLIeHHbIe
CriocoObI MOTyueHUs] BayKHEHIIINX BelllecTB (Ha MprMepe MPOW3BO/[CTBA aMMHaKa,
CepHOM KHUC/IOThI, MeTaHo/1a). [IpombiiiieHHbIe CIOCOObI TIOyUeHUs MeTalioB U
Cru1aBoB. XMMHYECKOe 3arpsi3HeHWe OKpYJKarollled Cpefibl U ero IOC/Ie/CTBUS.
Posib xuiMuu B 06ecrieueHUM SHepreTHUecKoi 6e301acHOCTH.

XuMUsi M 3[0pOBbe UesioBeka. JlekapcTBeHHble cpexacTBa. IlpaBusia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Po/ib XUMUM B pa3BUTHUH MeIULIUHbI.



XUMUSI MUAIIK: OCHOBHBIE KOMITOHEHTHI, MMUIleBbIe A0OaBKU. Posib XUMUU B
obecrieueHHH TTUITIEBOM 6e301TacHOCTH.

Kocmetnueckrie v map@roMepHble cpeicTtBa. beiTtoBasg xumus. IlpaBunia
6e30macHOTO MUCII0/Ib30BaHUSI TIperapaToB ObITOBOM XWUMWKA B TIOBCEHEBHOM
JKU3HMU.

XVMHUS B CTPOUTENbCTBE: Ba)KHEMIIME CTPOUTE/bHbIe Marepuasbl (LJeMEHT,
0eToH).

Xumus B CeIbCKOM X03siticTBe. OpraHnyeckrie U MUHepasbHbIe YI00peHus!.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPacKW, CTeK/IO, KepaMHKa.
Marepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTtHble 3a7auu.

PacuéTel: Macchl BelrlecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B DPeaKiMM BellecTB,
Macchbl (00BEMa, KO/MMYecTBa Bell[eCTBA) MPOAYKTOB peakiUM, eCIu OJHO W3
BelIeCTB UMeeT TpUMecH, Macchl (00BEMa, KOJMUecTBa BeleCcTBa) MPOJYyKTa
peaklyMy, ecJd OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OMNpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BellleCTBa, MAaCCOBOW [JIOM M MOJISIDHOM
KOHLIEHTpAaLlMM BellleCTBa B pAacTBOpe, [AO0JY BbIXOJA MPOAYKTAa peakiuud OT
TeopeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXXIpeMETHBIX CBs3ell  TpU  W3ydeHUH oOmer u
HeopraHnuveckor XxuMuu B 11 Kjlacce OCyLIeCTBJIIeTCSl Uepe3 KCIOJIb30BaHHe KakK
oOIITMX eCTeCTBeHHO-HAayUHbIX MMOHATUM, TaK U TOHSATUHN, MIPUHSTHIX B OT/Ie/TbHBIX
rpeiMeTax eCTeCTBeHHO-HayUHOr0 [JUKJIA.

OOb1ue ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epuoAuUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MO/le/IMpOBaHue.

@du3ukKa: Marepus, MUKPOMUP, MaKpOMHpP, aTOM, 53JIEKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKHUH YPOBEHD,
BeII|eCTBO, Tejio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, W/eanbHbIA Ta3s,
(r3nuecKue BeJIMUKHBI, eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEePIUsl, Macca.

Buosorusi: KeTka, opraHvsM, Kocucrema, 6uocdepa, Mmetabosm3M, Makpo-
¥ MUKDPO3JIeMEeHThI, Oe/IKH, KUDbI, YT/IeBO/IbI, HyK/IeMHOBbIe KUCJIOThI, (DepMEHTHI,
TOPMOHBI, KDYTOBOPOT BeL[eCTB U MOTOK SHEPryvy B S5KOCUCTEeMaX.

['eorpadwmsi: MUHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypchbl.

TexHosorusi: XMMu4eckass MPOMBILLIEHHOCTb, MeTa/Iyprus, CTPOUTEe/IbHbIe
MarepHraJsibl, CeJIbCKOXO03IMCTBEHHOEe TIPOU3BO/CTBO, IUILeBasi NPOMBILIIEHHOCTD,
(dapmareBTHYeCKas IIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMETHUYEeCKUX



rpernaparoB, TPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3JIeKTPOHHast
TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHUA ITPOI'PAMMEI 110 XM
HA YI'TYBJIEHHOM YPOBHE CPEIHEI'O OBIJEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CUCTEMHO-/esiTe/TbHOCTHBIM TIOAIXOZIOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
obmero o0pa3oBaHUsI BbIJie/IeHbl  C/e[yIOIIe COCTaBJISIOIIMe: OCO3HaHHe
00y4JaroIMMHUCS POCCUMCKOM TPa)KJAaHCKOW WJIeHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU ¥ CaMOOTIpe/ie/IeHUI0; Ha/uurie MOTUBAIIUU K
0o0yueHHI0; TOTOBHOCTb M CIIOCOOHOCTb 0Oy4YaroIyXxcsi PYKOBOJCTBOBATHCS
NMPUHATBIMM B 0OIIjeCTBe TMpaBWIaMM M HOPMaMM TIOBeJeHUs; Haluuue
ITPAaBOCO3HAHUS, IKOJIOTMUECKOU KY/IbTYPbl; CITIOCOOHOCTb CTaBUTH 1€/ U CTPOUTD
YKW3HEeHHbIe TI/IaHBbl.

JIMYHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCTb OTbITA TI03HABATENBbHOW U TIPAKTUUYECKOW [1esiTeIbHOCTU
oOyuaroluxcs B rpoLjecce peanau3aluy oOpa3oBaTeibHOMN esaTeTbHOCTH.

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHUs TpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T03HABATEJbHOM M TMPAKTUUECKOW [lesTeTbHOCTU
oOyuaroluxcs B Mpoljecce peanu3aliud obpa3oBaTesibHON AesTebHOCTH, B TOM
yKC/ie B YaCTH:

1) rpakAaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUS 00YYAIOIIUMHUCS CBOMX KOHCTUTYI[MOHHBIX TpaB 1 00si3aHHOCTEH,
yBa)kKeHUs K 3aKOHY ¥ MPaBOTIOPSIAKY;

TIpe/iCTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBU/IaX MEXIUYHOCTHBIX
OTHOIIIeHUI B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOpDYECKOW [leITe/IbHOCTU TPy CO3[aHUU
yueOHBIX MPOEKTOB, pellleHWH y4eOHBIX W TO3HaBaTebHBIX 3a/lay, BHITIOJHEHUU
XUMHUYECKHX SKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/n3e pa3/IMYHbIX BUJOB yueOHOM /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIIEHUS] K MCTOPUYECKOMY U HayuYHOMY Hac/ieJuio
OTeueCTBEHHON XUMWH;

YBa)KeHHsI K TIPOLleCCy TBOpYECTBAa B 00/aCTH TEeOpUM M TIPAKTHUUECKOTO
TIPUIO’KEeHUSI XWUMWM, OCO3HAHUSI TOTO, UTO /JaHHble HAyKU €eCTb pe3yJbTaT
JJIUTE/IbHBIX ~ HaOMroJeHul, KpOTOT/IMBBIX  SKCIIEPUMEHTATbHBIX  TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YUEHbIX U MPaKTUKOB,



WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TMOMyYeHUU U TIOC/IeAYIOIIEM
aHa/iM3e UH(OPMALUK O Tepe/ioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBATh CUTYAl[MH, CBsA3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HAHHBIE peIlleHUs], OPUEHTHPYSICh Ha MOpaIbHO-HPAaBCTBEHHbIE
HOPMBI 1 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TOCTYIIKM CBOUX TOBAapUIIeH C
TO3ULIMM HPAaBCTBEHHBIX U TMPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TIOCTYTIKOB,

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHUMAaHHUSI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeOoOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBeHHOMY (H3UUeCcKoMy U
TICUXUYECKOMY 3/10POBbIO;

cobmozienyss TipaBus Ge3omacHoro obpaineHHsi C BelljeCTBaMH B ObITY,
TIOBCEeJHeBHOM >KW3HU, B TPY/IOBOU JlesITe/IbHOCTH;

MOHWMaHHWs 1[eHHOCTH TIPaBWI WHAWBUJYAJBbHOTO U  KOJIEKTHUBHOTO
6e30macHOr0 MOBe/IeHYsI B CUTYAlUsX, YTPOKAIOIHX 3/J0POBBIO U JKU3HM JIIOIel;

OCO3HAHUS TIOC/e/ICTBUN W HENPHUSATHS BPEJHBIX MPHBbIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHUS]);

5) TPyAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie/10BaTeIbCKOM
JesiTe/IbHOCTH,  OOIIIeCTBEHHO  TIOJIe3HOM, TBOPUECKOM U APYIMX  BHUZAAX
JesiTe/IbHOCTH;

YCTAHOBKM Ha AaKTHUBHOe YydyacThe B pellleHWM TPaKTUUeCcKux 3ajau
coLMa/IbHOM HarlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

VMHTepeca K MPaKTUYeCKOMY M3yueHHI0 rpodeccuii pa3MuHOro po/ia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TPeIMEeTHBIX 3HaHUM T10 XUMUH;

yBa)keHUsI K TPY[Ly, JIFOASIM TPy/la ¥ pe3y/bTaTtaM TPYA0BOM /lesATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHIWBUYaJbHOM TpPaeKTOPUHU
obpa3zoBanus, Oyayiiedi mpodeccryd W peanu3al[id COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMUYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHU, UHTEPeCOB U
noTpe6GHOCTeM 0011IeCTBa;

6) 3K0/10rH4ecKoro BOCIIUTaHUsA:

9KOJIOTUYECKH T11e/1ec000pa3Horo OTHOIIeHWs K TIPHUPOJie KaK HMCTOUHHKY
CYI[eCTBOBAHUS JKU3HU Ha 3eMie;

TOHUMaHHWs T/I00aBbHOTO XapakTepa S5KOJOTMUeCKUX mMpobsieM, BIIHSHUSA
9KOHOMMUECKUX TTPOIIeCCOB Ha COCTOSTHME MPUPO/IHOMN U COLIMA/ILHOM Cpe/ibl;



OCO3HaHUS HeOOXOAWMOCTU WCIIONb30BaHUS JOCTIDKEHUM XUMUW /IS
pellieHrs BOITPOCOB paLlMOHaIbHOTO MPHUPO/I0MN0JIb30BaHUS;

aKTUBHOTO HEMpUATUS [eWCTBUM, NPUHOCSIIMX Bpell OKpY»Karolen
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3WPOBaTh HeOJ/arorpUsSTHbIE 3KOJIOTHUYECKHe
TM0CJIe[ICTBUS MpeANPUHUMAaeMbIX AeMCTBUI U MpeIoTBPAalllaTh UX;

Ha/IMuusl Pa3BUTOIO KOJIOTMYECKOT0 MbILUIEHUS], SKOJOTMYeCKOUM KYJIbTYPHI,
OrbITa JlesITeTbHOCTH 9KO0JIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMW B T0O3HaBaTe/bHOW, KOMMYHUKAaTUBHOW W COLMATbHOU
MpaKTHKe, CMOCOOHOCTH ¥ yMEHHUSI aKTMBHO TIPOTUBOCTOSITH HZE0IOTHU
xemodobuu;

7) eHHOCTH HAay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOILIET0 COBPEMEHHOMY YDOBHIO DPa3BUTUS
HayKH U 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl ClelU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpOBaHMY palMOHABLHOTO HAyYHOT'O MBbIIIJIEHUs,, CO3[jaHWUH 11eJI0OCTHOT'O
TIpe/iCTaBeHUss 00 OKpy)KaroIlleM MHpe KaK O eMHCTBe MPHUPOZBI U ueioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM W pellleHuH TpobsieM CcoXpaHeHUs
TIPUPO/IHOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUIM3AlIUU: B €€ TyMaHUCTUYEeCKOM HalpaBIeHHOCTH W Ba)KHOW poOJd B
CO3/laHMY HOBOM 0a3bl MaTepua/sbHOM Ky/JbTYPbl, B peIIeHHH T100albHbIX
1po0ieM yCTOMUMBOTO Pa3BUTHS UYe/IOBEUECTBA — ChIPhEBOM, SHEPreTUUYeCKOH,
TTUITIEBOM M 3K0JIOTUUeCKOW 0e301aCHOCTH, B Pa3BUTHUH MeJUIMHBI, 00ecrieueHUH
yCJIOBUM yCHEIIHOTO TPY/ja U 3KOJIOTUUeCKU KOM(OPTHOM >KU3HU KaXKA0ro usieHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TIpaMOTHOCTH: TIOHMMaHHs CYIIHOCTA MeTOZOB
TO03HAHMs, WCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
To/TyuyaeMble 3HaHUS [Jisl aHa/lM3a U 0ObSICHEHUs SIBJIEHUM OKPY’KaloI[ero Myupa u
TIPOUCXOASAIIMX B HEM M3MeHeHHUH, yMeHus iesiaTh 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB ¥ UMEIOLIUXCS [JaHHbIX C L[e/bl0 TOJyuyeHuUs
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNTbHO HCII0/Ib30BaTh XUMHUYECKWe 3HaHWS /IS
peliieHuUs1 TP0obJieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K M03HaHUI0, UCC/Iel0BATe/IbCKOW JesiTeTbHOCTY;

TOTOBHOCTM U CIIOCOOHOCTM K  HeTpepbiIBHOMY  00pa30BaHUI0 U
camMoo0Opa30oBaHUIO, K AaKTMBHOMY IIOJIyU€HHIO HOBBIX 3HaHWW 110 XUMHW B
COOTBETCTBUH C )KM3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0COO0eHHOCTSM Tpy/la B pa3iuMuHbIX chepax mpodeccruoHaabHON
JesITe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtarnpejMeTHbIe pe3y/IbTaThl OCBOEHHUS MPOTrPaMMbI 110 XUMHKM Ha YPOBHE
cpemHero o01Iero oopa3oBaHus BK/IIOUAOT:

3HauMMble A1 (OPMHpPOBAHMS  MMPOBO33pEHMS  00yUaroIIMXCS
MeXIUCLUTIIMHAPHbIe (MeXXTIpeJIMeTHbIe) oOIlleHayuHble MOHSITHS, OTpakarolue
1[e/IOCTHOCTh HAayuyHOM KapTHHbI MHpa U CHelU(PHUKYy MeTO[0B I03HaHM,
WCIIO/Tb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIeCTBO, JHEPTus, sIBJIeHHe,
pOLIeCcC, CKCTeMa, HayuHblid (DakKT, IPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCC/ieloBaHKe, HAO/MI0IeHre, U3MepeHe, SKCIIeEPUMEHT U IPYTHe);

YHUBepCabHbIe yueOHbIe MeicTBUs (IT03HaBaTe/bHbIe, KOMMYHHUKATHBHbIE,

PeryJiAiTUBHEIE), obecmieurBaroIIie dhopMrpoBaHue GbyHKI[MOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMIIETEHI[UU 00YJaroluXCs;
CTIOCOOHOCTD oOyyJarormxcs WCTI0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTITMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHUS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B ITO3HABaTe/IbHOU U COL[MA/IbHOM MTPaKTHKe.

MeTtarnpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaZileHHe YHUBepCaJbHbIMU
y4eOHbBIMH  TO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH U  PeTy/STUBHBIMU
JIeCTBUSIMU.

Ilo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHSs

1) 6a3oBbIe JIOrHUEeCKHE AeHCTBUA:

camMoCTOSTe/IbHO  (OpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

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

WCIIO/Ib30BaTh TPU OCBOEHWMU 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIUIEHUS:
BbIZIEJIATh XapaKTepHble MPH3HAKW MOHATUM W YyCTaHaB/MBaTh WX B3aWMOCBS3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS Jjis1 00BsICHEHUS OT/le/TbHbIX (DaKTOB U
SIBJIEHUM;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [ KaacCA(UKAIMM BeIeCcTB U
XMMMWYECKUX peaKIui;

yCTaHaB/IMBaThb [MPUUYMHHO-C/IE[CTBEHHbIE CBSI3M MEXJy H3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHE PpacCyXAeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, TO
aHaJIOTUM), BBISB/ISATb 3aKOHOMEPHOCTHM M TNPOTHMBOPEUrss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (POPMY/IMPOBATh BbIBO/bI U 3aK/THOUEHUS;

TIPUMEHSTh B MpOL[ecCe MO3HAHUSI UCTOJIb3yeMble B XMMUU CHMBOJIMUECKHE
(3HAKOBBIE) MO/Ie/H, TIPeoOpa30BLIBAaTh MO/Ie/TbHbIE TIPeJCTAB/IeHUS — XUMHUUeCKUM
3HaK (CHMMBOJI) »37eMeHTa, XHUMMUUecKas QopMmy/a, ypaBHeHWe XWUMHYeCKOMn



peakiuy — TIpU pellleHUH yueOHBIX T03HABaTe/JbHbIX W TIPAKTHUUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJIe/IbHbIE MPeJCTaBAeHUs /1Jis1 BbISIBJIEHUSI XapaKTePHbIX
TIPU3HAKOB M3yuaeMbIX BEIleCTB U XUMUUECKUX PeaKI[Ui.

2) 0a3oBbBIe UCC/IE0BATEILCKHE AeHiCTBHUSA:

BJaZIeTh OCHOBaMH METO/IOB HAayYHOTO IO3HAHUSI BelleCTB U XUMMUUECKUX
peakLuu;

dbopMyiMpoBaTh Lie/M U 3a/lauM UCC/IeI0BaHusl, UCTIOb30BaTh MOCTaB/IeHHbIE
U CaMOCTOsITeNIbHO C(hOPMY/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
MO03HAHWsI ¥ OCHOBBI /J11 ()OPMUPOBAHUS TUIIOTE3bl 10 MPOBEPKe MPaBUILHOCTU
BbICKA3bIBAEMbBIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBe/IeHUs
yUeHHYeCKHX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/M0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOrHO3MPOBaTh €ro pe3y/bTar, (OpPMYJIMpOBaTh
0000111eHUs ¥ BBIBOZIbI OTHOCUTEJ/ILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/ie/I0BaHus,
COCTaB/IATh 000CHOBAHHBIY OTUET O MPO/ie/IaHHOM paboTe;

npuoOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0oBaTeIbCKOM UM TPOEKTHOU
JesiTe/IbHOCTU, TIPOSIBJIITE CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOUCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajjay, MNPUMEHEeHUI0 pa3/MYHbIX
MeTO/IOB TT03HaHUSI.

3) pabora c uadopmarue:

ODUEHTHPOBAThCS B PA3/IMUHbIX HMCTOUHMKAX WHGOpMalUu (HayuyHO-
TIOMy/IsIpHasi JiMTepaTypa XWUMHUUeCKOTO CO/lep>KaHus, CIIpaBOuYHble Mocobus,
pecypcel VIHTepHeTa), aHa/IM3MpOBaTh MH(GOPMALIMIO Pa3/IMYHbIX BUJOB M (HOPM
TIpe/iCTaBJ/IeHus], KPUTHUYECKU OlleHUBaTh eé JI0CTOBEPHOCTh u
HeTpOTUBOPEUUBOCT;

(dbopMyIMpoOBaTh 3anpoChkl U TIPUMEHSITh Pa3/MUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMalMM, HeoOXoAWMON [ BBIIOMHEHUs ydeOHBIX 3ajay
oIpezie/IeHHOr O TUIIA,

nproOpeTaTh OMBIT MCIOJB30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUW Y PAa3/IMUHbIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  (OpMy  TIpe/iCTaB/IeHUS
uHbopMaIuu (cxembl, TpadUKU, AMArpaMMbl, TaOIHUIIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA f3bIK B KauecTBe Cpe/cCTBa Ipu pabore ¢
XMMUUeCKOM UWH@opMaluel: TMpUMeHsITb MexXIpeaMeTHble (dbusrueckue U
MaTeMaTHh4yecKye) 3HaKu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypPy;

HCITI0/Ib30BATh 3HAKOBO-CHMMBOJ/IMUECKKE CpeACTBa HAlJIAAHOCTH.

KoMMyHUKaTHBHbIe YHUBePCa/IbHbIE YueOHbIe AelCTBUs:



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CYKAaeMOii TeMbl B X0/[e Ahaiora u/umm
JIVICKYCCHU, BBICKA3bIBaTh U/leH, (OPMYJTUPOBATh CBOM TPE/IJIOKEeHUS
OTHOCHTE/TbHO BHITIOJTHEHUS MTPe/IJIOKeHHOM 3a/1aum;

BBICTYIIaTh C Ipe3eHTal[del pe3y/IbTaTOB I103HABATE/ILHOM JesiTe/IbHOCTH,
TI0JTyUe€HHBIX CAMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TIPU BHITIOJTHEHUH
XUMHUECKOTO 3KCTieprMeHTa, TTPAKTHUUeCKOH paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3y4aeMbIX BeIIeCTB, peaar3aljiid yueOHOro IpoeKkTa, ¥ (h)OpMy/IMPOBATh BLIBO/bI
10 pe3yjbTaTaM MPOBEAEHHBIX HMCC/IeA0BAHUI IyTEM COrJIACOBAHUS TO3ULIUN B
xojle 06CcyKeHusi 1 0OMeHa MHEHUSIMH.

Pery/AaTUBHBbIE YHHUBEpPCa/IbHbIEe yUeOHbIe AefiCTBHSA:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M  OCYILECTBJISITh CBOKO T103HABaTe/IbHYIO
JesiTeNIbHOCTb, OMpefessis eé 1enu U 3afaud, KOHTPOJMPOBAaThb U IO Mepe
He0OXOIMMOCTH KOPPeKTUPOBaTh TMpe/jlaraeMblii  a/IfOPUTM  JIeUCTBUM  TIpU
BBITIOJTHEHNMM y4eOHBIX W WCC/Ie[ioBaTeIbCKUX 3afiau, BbLIOMpaTh HauboJiee
3¢ deKTUBHBIM Crocob MX pelleHUs] C yYETOM TIOMy4YeHHs] HOBBIX 3HAHUH O
Bell[eCTBaX U XUMUUECKUX PeakLUsX;

OCYLLeCTB/ISITh CAaMOKOHTPOJIb [JIeITeJIbHOCTM HAa OCHOBE CamoOaHalu3a U
CaMOOL|eHKH.

IMPEIMETHBIE PE3YJ/IBTATHI

[TpemMeTHBIE pe3yabTaThl OCBOEHHS MPOTPAMMBbI 10 XUMHH Ha yT/1y0/IeHHOM
ypOBHE Ha YpPOBHe cpefgHero o0iiero obpa3oBaHHvs BK/IIOUAIOT crieludruyecKue
J71s1 yueOHOTO rpeaiMeTa « XMMHs» HayuyHble 3HaHUS, YMEHUSI U CITOCOObI IeMCTBUI
10 OCBOEHHIO, UHTEPIIpeTal[uy U MpeoOpa30BaHUI0 3HAHWM, BU/BI AeATebHOCTU
0 TTOTyYeHWIO HOBOTO 3HAHUS U TPUMEHEHWIO 3HAaHWW B pa3/IMUHBIX yueOHBIX
CUTyaLUsX, a TAK)Ke B PeaslbHbIX )KU3HEHHbIX CUTYaLUsIX, CBA3aHHbIX C XUMUen. B
rnporpaMme 10 XWMWMU TpeJMeTHble pe3yJbTaTbl NpeJCTaB/JeHbl MO0 TrojAaMm
V3yYeHMUs.

10 K/TACC

[TpemMeTHBIe pe3ysbTaThl OCBOEHHSI Kypca «OpraHuyeckass XUMUsD»
OTPa’karoT:

chopMUPOBAHHOCTb TIPeACTAB/IEHUN: O MeCTe W 3HaueHWM OpTraHUYecKOu
XUMHHM B CHCTE€ME eCTeCTBEHHBIX HayK W e€ pPojii B 00ecrieueHud YCTOMUHMBOIO
Pa3BUTHS Ue/I0OBeUeCTBa B PellleHHUH TPo0/ieM 3KO/IOTHUECKOM, SHEPreTHUeCcKol 1
nuIIeBol 6e30MacHOCTH, B Pa3BUTUM MeAWLIVHBI, CO3ZIAHUUA HOBBIX MAaTepHasioB,



HOBBIX VICTOYHUKOB SHepruu, B obecrieueHUN PaLMOHA/ILHOTO
NPYPO/IOTI0/Ib30BaHusl, B (POPMUPOBAHMU MUPOBO33peHUS] W 00Iel KyJbTYypbl
ye/ioBeKa, a TaKKe 9KOJOrMueckM O0OOCHOBAHHOTO OTHOILLEHUSI K CBOeMY
3/J0pPOBBIO Y IPUPOJHOM Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/Iararolye MOHATHS — XMMUUeCKUW 3/IEMEHT, aToM, SiZIp0 M 3JIeKTPOHHAs
obosouka aToma, S-, p-, d-aTOMHble OpOWTa/sM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aTOMa, TuOpWAW3aLKsl aTOMHBIX opOuTaseld, WOH, MOJEKYa,
Ba/IeHTHOCTb, 3/IeKTPOOTPULIATE/IbHOCTb, CTENIeHb OKUC/IeHUSl, XUMUUYEeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbINA CKesieT, QyHKLMOHa/IbHAs
rpymnna, pajuKana, CTPYKTypHble ¢GopMysbl (pa3BépHYThle, COKpallEHHbIE,
CKeJleTHble), WM30Mepusi CTPYKTypHas U TPOCTPaHCTBeHHasi (reomeTpryeckKasi,
OINTHMYecKasi), W30Mepbl, TOMOJIOTUYECKUN PpSZl, TOMOJIOTH, YTJI€BOJOPO/bI,
KWUC/IOPO/i- U a30TCOZleprKalljie OpraHhvyeckue CoeJUHeHUs, MOHOMep, MOMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJUHEeHUs; TEeOPUM, 3aKOHBI
(nepropnueckuit 3akoH [I. . MeHpjeneeBa, Teopusi CTPOEHUsS] OpPraHUYeCKUX
BewecTB A. M. ByTniepoBa, 3aKOH COXpaHeHHs1 MacChl BELeCTB, 3aKOH COXPaHeHUsI
W TIpeBpallleHus] SHepruM INpd XUMHUYECKMX peaklusX), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUM SI3bIK XMMWM, MUPOBO33pDeHUeCKre 3HaHWs, JieXXall[ie B OCHOBe
MOHWMaHHSI TIPUUMHHOCTH M CUCTEMHOCTA XUMUUECKUX SIBJIeHWUM; TIpe/|CTaBIeHuUs
O MeXaHu3Max XUMHUUeCKHUX peaklyi, TepMOJAWHAMUYECKUX M KUHeTHYeCKUX
3aKOHOMEPHOCTSX UX MPOTeKaHUsl, O B3aUMHOM B/IMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbId 3 dekTol, opueHTanTsl | u I poza);
dakToNOrMUeCKre CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOaydeHUd U 6Ge3omacHOM
MCTIO/b30BaHUM Ba)KHEMILIMX OpPraHWYecKUX BellecTB B ObITY U MPaKTUUeCKOM
JleTebHOCTU ~ uesioBeKa, OOIMX  HayuHbIX TMPUHLUMNAX  XUMHAYECKOro
MPOM3BO/CTBA (Ha MprUMepe MPOU3BO/ICTBAa MeTaHO/1a, IepepaboTKu HeTH);

c(OpMUPOBAHHOCTb YMEHMI1: BBISB/SATh XapaKTepHble TMPU3HAKU TMOHSATHUH,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOLME TMOHSTUS TPU
OIMCaHUM COCTaBa, CTPOEHHSI U CBOWCTB OpPraHUYeCKUX COeUHEeHU;

c(hOpMUPOBaHHOCTb YMEHUIA:

WCT0/Tb30BaTh XUMUUECKYH0 CHMBOJIUKY [IJIsl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHUuyecKux
BeLeCTB;

COCTaB/ISITh YPaBHeHUsI XUMUUYECKHX Peakl[uil U pacKpbIBaTh WX CYILIHOCTb:
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakUuid  TOCPeACTBOM  COCTaBJIeHUS
5JIEKTPOHHOTO 0ajiaHca 3TUX peakluid, peakluii HOHHOrO oOOMeHa MyTéM
COCTaBJ/IeHUS UX MOJHBIX U COKPALLEHHBIX UOHHBIX YPaBHEHUI;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIecTB JJIs1 WUTKOCTpaLyn
VX XUMHUYECKOr0 YU POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAaHHOCTb YMEHHWW: yCTaHAB/IMBAThb TPUHAJ/IEXXHOCTh U3yYeHHBIX
OpraHMYeCcKuX BeIecTB MO KX COCTaBy W CTPOEHUIO K OIpe/e/éHHOMY
K/IacCy/Tpynmne COeJWHEeHWM, [JaBaTb WM Ha3BaHUA [0 CUCTEMaTUUeCKOU
HoMeHk/1atype (IUPAC) u npuBOgWThb TpUBHAJ/IbHBbIE HAa3BaHUS [Ji OT/e/IbHBIX
TIpe/iCTaBUTe/Ied OPraHMYeCcKUX BelecTB (STW/IEH, alleTWIeH, TOMYyOs, TJIMLEePUH,
STWIEHIJIUKOJ/Ib, (eHOJI, (opmasbleru/i, aleTaablerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHAas KMC/I0Ta, CTeapUHOBAsA, 0JIEMHOBAs!, MTaTbMUTUHOBAsI KUCJIOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, ()pyKTO3a, aHWIWH, AUBWUHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [IpyTrue);

c(hOpMUPDOBAaHHOCTb YMEHUs1 OMpeJesiTb BUJ XUMWUECKOM CBSI3U B
OpraHhuYeCKUX COeAUHEHUSX (KOBaJleHTHass W WOHHAsl CBSi3b, O- U TI-CBSI3b,
BO/IOPO/IHAsI CBSI3b);

c(hOpMHPOBAaHHOCTb YMEHUSI MPUMEHSATb TI0JIO)KEHWUSI TeOpPUM CTPOEeHUsI
opraHnyeckux BeirjectB A. M. ByTiepoBa /151 00bsICHeHHUST 3aBUCUMOCTH CBOWCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHWMe,
du3nyeckue U XWMUYECKHWe CBOMCTBA THUIUUHBIX Mpe/CTaBUTe/eld pa3/InYHBIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, L[UK/I0A/JKaHOB, aJIKeHOB, ajKa/JMeHOB,
aJIKMHOB, apOMaTUYeCKUX YTJIeBOJOPOJOB, CIHUPTOB, albleruJoB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTLIX U CIOXHBIX 3(QUPOB, )KUPOB, HUTPOCOEJUHEHUMN U
aMWHOB, AMMHOKHUC/IOT, OesiKoB, yriaeBosioB (MOHO-, AW- W TIOJMCaXapy/iOB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeaklUWd C WCMH0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHMsl MO/ TBEP)K[aTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHUM OT
KPaTHOCTU U TUIA KOBAJIECHTHOW CBSI3U (O- U TI-CBSI3U), B3aMMHOTO B/IUSIHUSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIeBOJOPO/IHOTO
ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOOBI €ro TepepaboTKHU W
MpaKTUUeCKoe MprMeHeHHe MPOyKTOB repepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUs] CUCTEMOM 3HAHWW O eCTeCTBeHHO-HayUHbIX
MeTOo/laX MO3HaHUSl — HabJtoleHny, U3MepeHrH, MOJeTMPOBaHNH, IKCTIePUMEHTe
(peasibHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HaHUS;

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSTh OCHOBHBbIE orneparuu
MBICJTUTE/ILHOM [leATe/lbHOCTH — aHaliu3 W CUHTe3, CpaBHeHHWe, 0000iieHue,



CUCTeMaTH3allUi0, BbISIBJIeHUe MPUUYUMHHO-C/Ie[ICTBEHHBIX CBsI3el — [J/Isi U3yueHUs
CBOWCTB BeleCTB U XUMUYECKUX PeaKLuM;

c(hOpMHUPOBAaHHOCTb YMEHMM: BbISB/ISTh B3aMOCBSI3b XUMUUECKUX 3HAHUU C
TIOHATUSIMA U TIPeJICTaB/eHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [JIs
bomee 0CO3HAHHOTO TIOHWMAaHUS CYIIHOCTH MaTepHa/JbHOTO e[WHCTBA MHPa,
WCTI0/Tb30BaTh CUCTEMHble 3HaHHWS 0 OPraHUUeCKOW XUMUHW [jisi OOBSICHEHUs U
TIPOrHO3MPOBAHUS SIBJIEHUH, UMEIOIHUX eCTeCTBeHHO-HayUHYI0 [PUPOAY;

chOpMUPOBAHHOCTh ~YMEHUW: TIPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMysiaM M ypaBHEHUSIM XUMHUeCKUX peakiuil C UCM0Jib30BaHUeM (hr3UUeCKuX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeIeCTBAa), XapaKTePU3YHOIUX
BellleCcTBa C KOJIMYECTBEHHOW CTOPOHBI: PacyéThl MO HAXOXKIEHUI0 XUMUUeCKOM
dbopMy /bl BelljecTBa MO W3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUYECKUX 371eMeHTOB,
TIPOZAYKTaM CrOpaHwsl, TJIOTHOCTY Ta3000pa3HbIX BelleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBaTh, aHAJIM3MPOBAaTh U OL|EHUBATh
C TO3WIMHA  JSKOJOTMYecKoW  6e30MacHOCTH  TIOC/TeACTBUS  ObLITOBOM U
TIPOU3BO/ICTBEHHOM  /IeSITe/IbHOCTU  UesloBeKa, CBA3aHHOM C TiepepabOTKoOM
Bell[eCTB, UCI0/Ib30BaTh MOJyueHHble 3HaHUS /ISl IPUHSATHS TPaMOTHBIX pellleHU
npo6JieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUEH;

chOpMUPOBAaHHOCTh YMEHHI: CaMOCTOSITe/IbHO TIJIAHUPOBaTb U TMPOBOJUTH
XUMUYEeCKU SKcrepuMeHT (TIo/iyueHWMe UM H3yueHHe CBOWCTB OpraHUYecKux
Bell[eCTB, KauyeCTBEHHble peaKlUU YraeBOAOPO/OB Ppa3/UUHbIX KJ/IacCOB W
KUCJIOPOACO/IepXKallliX OpPraHUueCKUX BeleCTB, pelleHue >SKCIepUMeHTaTbHbIX
3ajjau 10 pacrio3HaBaHUIO OpraHWYecKuX BellecTB) C CoO/IOZeHreM TMpaBUl
6e3omacHoro ofpailieHysi C BelllecTBaMM M JiabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBaTh 1ieflb WCCAEe[OBAaHUS, TIPEe/CTaB/sATb B pa3idyHON (dopme
pe3yJibTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBAaTh UX [JOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUIA:

cobsrofaTh TIpaBUIa SKOJOTUYECKH 1[eieco000pa3HOoro moBefieHusi B ObITY U
TPY/JOBOU [esiTeTbHOCTU B LIe/IsIX COXPaHEeHUs] CBOEro 3/10POBbs, OKpY>Karollei
TIPUPOJHOW CpeZibl Y JOCTH)KEHUs e6é YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO /[IeHiCTBUsSI Ha JKUBbIe OpraHWU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHKWMasi CMbIC/ roka3aTens [11K;

aHa/IM3UPOBaTh 1je/ieco00pa3HOCTb TIPUMEHeHHUsI OPTaHWYeCcKHUX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHHsI COOTHOIIIEHUS] PUCK-TI0/Tb3a;

c(OpMUPOBAHHOCTb YMEHHM: OCYIIeCTB/ATh LieJieHarpaB/ieHHbI TOUCK
XUMHUUeCKOH WHGOpPMAI[MK B PA3/IMUHBIX UCTOYHHMKAX (HayuHasi ¥ yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UpPOBaTh XUMUUECKYH0 UH(pOpMaluio, TiepepabaTbiBaTh €€ U UCII0/Ib30BaTh
B COOTBETCTBHUH C IOCTaB/IEHHOMN yueOHOMU 3a/iaueii.



11 KITACC

[TpenmMeTHbIe pe3y/ibTaThl OCBOeHUss Kypca «OOias ¥ HeopraHuueckas
XUMUSI» OTpaXkatoT:

c(hOpMUPOBaHHOCTb TP/ CTaB/JIeHU: O MaTepuaJbHOM eJUHCTBE MUPA,
3aKOHOMEPHOCTSIX W T103HABaeMOCTH SIBJIeHUM TPUPOJbl, O MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé po/jiu B obecrieueHWH YCTOWMUHMBOTO
pa3BUTHUS], B pellleHud Mpo0/ieM 3KOJOrMYecKoM, JHepreTUUecKOr W TIHUIIIeBOU
6e301acHOCTH, B Pa3BUTHH MeJUWIMHBI, CO3ZIaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruH, B oOecrieueHWH paljoHa/bHOTO MPHUPOZOII0/Ib30BaHUs, B
dbopMUpOBaHMKM MHPOBO33peHHsI W 00lell Ky/JbTypbl UesioBeKa, a Takxke
9KOJIOTMUYeCKM 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO W TIPUPOJHOU
cpeze;

BJIaJleHhe  CUCTEMOM  XUMHUYECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJ/IAraroljye TIOHSTUSI — XWUMMWYeCKWd 3JIeMeHT, aToM, $IpO0 aToMma,
M30TOIIbI, 3/IeKTPOHHAasi 000/i0UKa aToMa, S-, p-, d-aToMHbIe opOuTaIu, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, TUOpuAu3al[dsi aTOMHBIX OpOuTaseld, WOH,
MOJIeKYyJla, BaJIeHTHOCTb, 3JIeKTPOOTPHULIATeTbHOCTh, CTeleHb OKHUC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTa/yidueckas, BOAOPOJHas),
KpUCTa//TMUeCKasi pelliéTka, XWMHUYeckas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJUTHYECKasi [UCCOLMAaLUsl, CTeleHb JAUCCOLMAlvH,
BOZIOPO/IHbIN TOKa3aTejib, OKUC/IUTE/b, BOCCTAHOBUTE/Nb, TeIaoBOM 3G deKT
XUMUYECKOM peakliuM, CKOPOCTb XUMUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TEOPUM W 3aKOHBI (Teopusi 3JIeKTPOJIMTUUECKOM AMCCOLMAlUM, MepuonuecKui
3akoH [.M1. MeH/iesieeBa, 3aKOH COXpaHeHHs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpallleHys] SHEPTrUy MPU XUMHUUEeCKUX PeaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
Bell[eCTB, 3aKOH [eWCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHN $3bIK
XMMUY, MHUPOBO33pEHUYECKHe 3HaHWs, JeXalljue B OCHOBe [IOHHMaHUs
MPDUYMHHOCTA W CHUCTEMHOCTM  XUMHWYECKUX  SBJ€HWW;  COBPEMEHHbIe
TIpe/iCTaB/ieHHdsi O CTPOEHWH BelljeCTBAa Ha aTOMHOM, HOHHO-MOJIEKY/ISIDHOM U
HaJIMOJIEKY/IIDHOM ~ YPOBHSIX; TMpEeJCTaB/AeHUsI O MeXaHU3Max XUMUYEeCKHUX
peakiuii, TepMOJAWHAMUUECKHX U KUHETUYECKMX 3aKOHOMEPHOCTSIX X
MPOTEKaHUsi, 0 XWMUYECKOM DaBHOBECUM, paCTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosioTUUeCKre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJiyueHWHW U 0Oe30racHOM
WCTI0/Tb30BaHNM Ba)KHENIINX HeOpraHWUeCKUX BelleCTB B ObITY W MPaKTUUeCKOU
JesiTeTbHOCTU ~ YesloBeKa, OOIMX  Hay4yHbIX  MPUHIUAMNAX  XMMHYECKOTO
TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHW: BBISIB/ISITh XapaKTepHble TIPU3HAKU TOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBSI3b, UCMO/b30BaTb COOTBETCTBYIOIME MOHSATHS TPU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX MpeBpalljeHul;



c(OpMUPOBAHHOCTb yMEHUSI HCII0/Ib30BaTh XWMUUYECKYH) CUMBOJIMKY [JIs
cocTaB/ieHUss (OpMyJl BelleCTB M  YpPaBHEHUM XUMUYECKMX  peakLui,
cucrematnyeckyro HoMeHKnatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/E/IbHBIX
BelLleCTB;

c(OpMUPOBaHHOCTb YMEHHsI OTpe/ie/IsiTh BaJIEeHTHOCTb U CTeleHb OKUC/IeHUS
XUMUYECKHX 3JIEMEHTOB B COeJMHeHUsX, BUJ XWUMHUUECKOW CBA3U (KOBajleHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJHAasA), TUI KPUCTA/UIAMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

c(OpMUPOBAHHOCTb yMeHHsI OOBSICHATb 3aBUCHMOCTb CBOMCTB BeI|eCTB OT
BUJla XWUMHUYECKOW CBSI3M W THUMA KPUCTA//TMYECKOM PeIéTKH, OOMEeHHBbId H
JIOHOPHO-aKILeNTOPHBIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOpMUPOBAHHOCTb  yYMEHWM:  KJaCCU(ULIMPOBATh:  HeOpraHhvyeckue
Bell[eCTBa 10 UX COCTaBy, XMMUUECKHUe peakL|uM M0 pa3/JMYHbIM [pU3HaKaM (YUcity
U COCTaBy pearvpyrollyx BeLecTB, TEIUIOBOMY 3(P(eKTy peakLyu, U3MEHEHUIO
CTerleHel OKUCJeHUs] 37eMeHTOB, 00paTUMOCTH, YyuaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSITe/IbHO BbIOMPAaTh OCHOBAHUS Y KPUTEPUH JJisl KacCUPUKaIIU
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakLui;

Cc(hOpMUPOBaHHOCTb YMeHUs PacKpbIBaTb CMbIC/ NTEPUOJAUUECKOro 3akoHa [I.
V. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLY0, 0OBSICHUTETbHYHO
Y IPOTHOCTUYECKYI0 (PYHKLMY;

c()OpMUPOBAHHOCTb YMEHMI: XapaKTepu30BaTb 3/€KTPOHHOE CTpOEeHue
aTOMOB Y WOHOB XUMHYECKUX 3JIEMEHTOB I1epBOr0—4eTBEPTOro I1epHO/I0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCIOAb3YS  TOHATUS
«3HepreTUyeCcKre ypOBHWU», «3HEpPreTUUecKue MOAYPOBHW», «S-, p-, d-aTOMHbIe
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HEpPreTHYeCcKHe COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKMX 371eMEeHTOB U UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeHeneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBEe CTPOEHUs
UX 3JIEKTPOHHBIX 000/10UeK;

cOpMUPOBAHHOCTb ~ yYMEHHWM: XxapaKTepu3oBaTb (OMMCbIBaThb) 0OIMe
XUMUYECKMe  CBOMCTBA  BEIeCTB  pas3/IMUHbIX  K/IAacCOB,  MOATBEP)KJAThb
CyLL[eCTBOBaHHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4YeCKMMHU BelleCTBaAMH C
TIOMOLLbI0 YPAaBHEHNUH COOTBETCTBYHOIIMX XMMUYECKUX PeaKLni;

Cc()OpMUPOBAHHOCTb YMEHMSI PpacKpblBaTb CYLIHOCTb: OKHCJIUTEIbHO-
BOCCTAaHOBUTE/IbHBIX peaKlLii MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakluii; peakUWil HWOHHOTO OOMeHa IyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peaklMM  TUApPO/v3a;  peakiuiu
KOMIL/IeKcooOpa3oBaHusl (Ha IipUMepe T'/JpOKCOKOMITIEKCOB [IMHKA U a/IFOMUHUS);



chOpMHUPOBAaHHOCTb YMeHHUSI OOBSACHATH 3aKOHOMEDHOCTH TIPOTeKaHHs
XUMUYECKHX peaklUi C YU6TOM UX SHepreTUYeCcKrUxX XapaKTePUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTM XHWMMUYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(aKTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMAUeCKOT0 PaBHOBECHS MO/l BIUSTHAEM
BHEIIHUX BO3JercTBUM (npuHuun Jle IllaTense);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakluH,
JieXkaliue B OCHOBE TPOMBIIIEHHOTO MOJydyeHUsI CePHOM KHUC/IOThbl, aMMHUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOJZICTB; 11e/1eC000pa3HOCTh
TIpYMeHeHHsI HeOPraHUYeCKHX BelleCTB B ITPOMBIIIJIEHHOCTH U B OBITY C TOUKH
3peHus1 COOTHOLLIEHUS] PUCK-TI0J1b3a;

c(hOpMUPOBAaHHOCTb BJIaJleHHUs] CHUCTEMOW 3HaHWKW O MeToJax Hay4yHOro
TO3HAHWS SIBJIEHWM TIpUpoAbl — HabsrofeHne, W3MepeHWe, MOJe/TUpOBaHue,
5KCIepruMeHT (peasibHbIM ¥ MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B eCTeCTBEHHbIX HayKax,
yMeHUs1 MIPUMEHATh 3TU 3HaHUS TIPU KCIIePUMEHTaIbHOM MCC/IeI0BaHUN BeLeCTB
U 71 OOBSICHeHUS XWUMMUECKUX SIBJIeHHWW, WMEIOIUX MeCTO B TIpUPO/e,
TPaKTUUeCKOM JiesiTe/TbHOCTH Ye/IOBeKa U B OBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHS BbISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
TOHATUSIMA U TPeJCTaB/Ie€HUSIMUA [IPYTUX €CTeCTBEHHO-HAyUHbIX MpPeJMEeTOB [JIsi
60/1e€ 0CO3HAaHHOT'O TIOHMMaHWs MaTepHUabHOTO eIMHCTBA MUPA;

Cc(hOpMUPOBAaHHOCTb yMEHHUS TIPOBOJUTH PaCUY€Thl: C UCIOJIb30BAHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIleCTBa B PACTBOPe» U «MOJISIDHAsA KOHLIEHTPALUS»;
Macchl BelljeCcTBa Wi 00bEMa ras3a 1o U3BeCTHOMY KOJMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOIIMX B peaki[Mu BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessli paCTBOPOB KWUCJIOT U LIe/loued C
W3BECTHOM CTEIeHbI0 AMCCOLMAlMM; Macchbl (00bEMa, KO/IMUeCTBa BeIIeCTBa)
MPOJIyKTa peakluy, eC/id OJHO U3 MCXOJHBIX BelecTB JaHO B BH/le pacTBoOpa C
orpe/ie/IEHHOM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(VMeeT TIpUMeCH); JOJH BBIXO/A TPOJYKTa peaklud; OObEMHBIX OTHOIIIEHUH
ra3os;

c(hOpMUPOBAHHOCTh yYMEHHWM: CaMOCTOSTE/IbHO TIJIAHUPOBaTh U TMPOBOAUTH
XUMUYECKUd  JKcriepuMeHT  (TIpoBejieHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPJKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKHX BellleCTB, OMpe/eeHre
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLbIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3uuHblX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
9KCIIepUMeHTaNbHbIX 3a/lau 1o TeMaM «MeTamuibl» U «HeMeTamabl») C
cobsroeHrieM TipaBU/ Ge30macHOro obpailjeHus C BelljecTBaMU U JlabopaTOpHBIM
obopyoBanueM, (GoOpMyJUpOBaTh 1jeflb  WCC/Ae[0BaHUs, TIPeJCTaBlSATb B
pa3nMuHoOM (opMme pe3y/bTaThl SKCIEPUMEHTa, aHa/JIM3UPOBaTh U OLIEHUBaTb UX
JIOCTOBEPHOCTE;



cchopMHUPOBAHHOCTb YMeHHI: COO/MI0aTh TIPaBU/Ia TI0/Ib30BaHUSI XUMUUECKOM
nmocyjoi u mabopatopHbIM 000pyZOBaHHEM, oOpamieHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBITIOJHEHHIO 1ab0pPaTOPHBIX XUMHUECKHX
OTIbITOB, JKOJIOTUYECKH 1[eieco00pa3Horo IoBeZieHUss B OBITY W TPY/I0BOM
JleATeJIbHOCTU B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY’Karolleld NPUPOJHOU
cpeibl W [JOCTWXKEHHsS e€ yCTOMYMBOIO pa3BUTUS, OCO3HABaTh OIMACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMNpe/le/IEHHbIX HeOpraHu4ecKrux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpMUPOBAHHOCTh YMEHUM: OCYILeCTB/ATh Lie/leHarnpaB/ieHHbI TOUCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi U yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCoBoM MHMopMalmu, UHTepHeT U ipyrue), KpUTUUECKU
aHa/IM3UPOBaTh XMMUUECKYI0 WH(pOpMaIuio, TiepepabaTbiBaTh €€ W UCIOIh30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3ajaueil.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIEKTPOHHbIEe
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/ibHBIE
e paboTbI paboThI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[TpeameT oprannyeckout xumuu. Teopusi
1.1 CTp o'iHHﬂ op raHUYeCcKux Coe HHeHI/Iﬁp A.M 8 bubmotexa OK
' P P A T https://m.edso0.ru/d69df650
byrtneposa
Wtoro no pasgeny 8
Pa3zpen 2. YrieBoaopo/bl
21 [IpenenbHbIe yIr1eBOAOPOAbI — alKaHbI, 5 bubmmoreka LIOK
’ LMK/I0a/TKaHBI https://m.eds00.ru/d69df650
29 HenpepenbHble yrineBogopobl: alKeHbl, 14 1 bubmuoreka LIOK
' aJIkaiIneHbl, aTIKUHbI https://m.edsoo.ru/d69df650
bubmioTeka 1IOK
2.3 Apomarrueckue yrieBoZopo/bl (apeHsbl) 8 hitps://m.edsoo./d69df650
24 [IpypopaHbIe UCTOYHUKU YTI/1€BOLOPOOB U UX 4 bubmoTeka 1IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmoTeka LIOK
2.5 r 4 1
A/IOTEHTPOM3BOAHBIE YTIEBOAOPOAOE https://m.edsoo.ru/d69df650
Wroro nio pasgeny 35
Pa3pen 3. Kuciopoacoaepixaijue opranHiuyecke CoeJUHeHUs
3.1 Crniuptbl. deHon 11 1 Bubnuoreka LIOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHubHbIe COeJUHEHUS: abAerubl U

bubmmoreka IIOK
3.2 KeTOHBI. KapboHoBbIe KUCIOTHI. CII0>KHBIE 21 hitps://m.edsoo.r/d69df650
3¢upsl. JKupbl
bubmmoreka IIOK
33 YTeBoAL! 9 https:/m.eds00.ru/d69df650
Wtoro no pa3speny 41
Pa3pgen 4. A3oTcopepikainye OpraHudecKe coefuHeHHUs!
bubmoTeka 1IOK
4.1 AmuHbI. AMUHOKUCIIOTEL. benku 12 hitps://m.edsoo.r/d69df650
Wroro nio pasgeny 12
Paspen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHEHH S
5.1 BricokomMoneKy/isipHbIe COeTMHEHUST 6 Bubmmorexa TIOK
' Y/p A https://m.eds00.ru/d69df650
Wroro mno paszeny 6
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 K/TACC

KosinuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/n Kontpoabubie | IIpakTHueckue
NMpOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboTbI
pecypchbl
Paspen 1. Teopernyeckue 0CHOBBI XUMUM
Ctpoenue atoma. [Tepuonrueckuii 3aKOH
1.1 v [leprogrueckasi cucrema XMMHAYeCKUX 9 Bubmiorexa IOK
' proA https://m.edsoo.ru/2dd57{24
snemeHToB /. 1. MeHpeneeBa
19 CrpoeHnue BemlecTBa. MHoroobpasue 1 1 bubmmoreka LIOK
’ BEIL[eCTB https://m.edsoo.ru/2dd57f24
bubmoreka LJOK
1.3 X 19 1 3
MMITIECKHE peaxt https://m.edsoo.ru/2dd57f24
Wtoro no pazpeny 39
Pa3pen 2. Heoprannueckass XuMus
bubmoreka LIOK
21 Hemera/et 31 1 3 https://m.edsoo.ru/2dd57f24
bubmoreka IIOK
2.2 M 2 1 2
eTapt 3 https://m.edsoo.ru/2dd57{24
Wtoro no paspeny 54
Pa3zpen 3. XuMusa 1 )Xu3Hb
31 Metozb! 1103HaHUsl B XUMUW. XUMUS U 9 bubmoteka LIOK
’ JKU3Hb https://m.edsoo.ru/2dd57{24
Wtoro no paspeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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ITIOYPOYHOE IVIAHNPOBAHUE

(IUPAC) opraHnueckux BellleCTB

10 KITACC
Ko/mmuyecTBO 4acoB D/IeKTPOHHbIE
Ne Jata uudpoBbIe
Tema ypoka Kontposbhbie | IIpakTudecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
[TpeaMeT U 3HaUeHHe OPraHUYEeCKOU
XUMUU, IPeCTaB/IeHUe O
1 » TIPEA 1 https://m.edsoo.ru/2368dbc3
MHOT000pa3uM OpraHuyecKux
coeIMHEeHUM
DNeKTPOHHOe CTpPOeHHe aToMa
riepo/a (OCHOBHOe U BO30 6HHOe
2 yrnepoaa ( YA 1 https://m.edsoo.ru/bd893ad5
cocTosiHus). BasieHTHbIe
BO3MO>XHOCTH aTOMa yrJiepojia
XuMuyeckasi CBsi3b B OpraHUueCKUX
coeJVHEHUAX. MexaHU3MbI
3 A . 1 https://m.edsoo.ru/b5b7988a
o0pa3oBaHMsI KOBAaJIEHTHOM CBSI3H,
criocobbI pa3phiBa CBsi3eit
Teopust cTpoeHUsI OpraHudeCcKux
4 p p\, P 1 https://m.edsoo.ru/d7378a4c
coepuHeHu A. M. bytieposa
Buibl M3oMepun: CTPYKTYpHas,
[IPOCTPAHCTBEeHHAsA. D/IeKTPOHHLIE
5 bocTp P 1 https://m.edsoo.ru/cae3f437
3¢ deKThI B MOJIeKyJ/laX OpraHuueCcKUx
CcoeIMHEeHUM
[TpencraBneHue o Kiaccupukayuy U
6 cUcTeMaTHUyecKass HOMeHK/1aTypa 1 https://m.edsoo.ru/8d4ad178



https://m.edsoo.ru/8d4ad178
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/2368dbc3

Knaccudukanys peakiuii B
OpraHuuecKou XUMHUHU

https://m.edsoo.ru/ecddc]?2e

CuctemaTu3aiys ¥ 000011eHre
3HaHUI 10 TeMe

https://m.edsoo.ru/a5f718a6

AJKaHbI: TOMOJIOTUUeCKUHN PSf,
ob1ast popmysia, HOMEHK/IaTypa U
V30Mepusl, IeKTPOHHOE U
NIPOCTPAHCTBEHHOE CTPOEHUe
MOJIEKYJI

https://m.edsoo.ru/e3a8faff

10

dusnueckne U XMMHUYECKHe CBOMCTBA

d/IKaHOB

https://m.edsoo.ru/4d74c161

11

HaxoskzieHre a/ikaHOB B IIPUpPO/e.
Cnioco6blI 1ostyyeHus 1 IpUMeHeHre
aJIKaHOB

https://m.edsoo.ru/a952cb7b

12

L{ukmoankaHsl: obias hopmyna,
HOMEHKJ/IaTypa U U30MepHs,
0COOEHHOCTH CTPOEHUS U
XMUMHUECKUX CBOMCTB, CIIOCOOBI
TIOTyYeHHsI U TPUMEHeHHe

https://m.edsoo.ru/2a44f6d6

13

PerieHue pacuéTHbIX 3ajlau Ha
orpejeneHre MOJIeKY/IsIpHOU
(hopMyibl OpraHMUecKoro BellecTBa
10 MacCOBBIM ZIOJISIM aTOMOB
3JIEMEHTOB, BXO/ISIIIIUX B €T0 COCTaB.
CucremaTH3a1isi ¥ 00001IeH1Ee
3HaHUM TI0 TeMe

https://m.edsoo.ru/65d19a58

14

ANKeHBI: TOMOJIOTUUECKUH DS,
ob1iast popmysia, HOMEHK/IATypa,

https://m.edsoo.ru/f2cb3f4f



https://m.edsoo.ru/f2cb3f4f
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/e3a8faff
https://m.edsoo.ru/a5f718a6
https://m.edsoo.ru/ecddc12e

3JIeKTPOHHOE U TTPOCTPaHCTBEHHOE
ctpoeHue MosieKys. CTpPyKTypHasi U
L[UC-TPAaHC-U30MepHsi aJIKEHOB

15

dusnyeckre U XMMUUeCKHe CBOMCTBA
ankeHoB. [IpaBuio MapkoBHMKOBa

https://m.edsoo.ru/3344bc86

16

Crioco0blI 1oJTyyeHus U IpUMeHeHre
aJIKeHOB

https://m.edsoo.ru/7fcf418c

17

[Tpaktryeckast pabora Ne 1 1o Teme
"[losiyyeHuie 3TH/IeHAa U U3yYeHHe ero
CBOWCTB"

https://m.edsoo.ru/579c¢874d

18

Pemrenne pacuéTHbIX 3a/1a4 Ha
orpefiesieHue MOJIeKYJ/ISpHOM
dbopMyJibl OpraHuyecKoro BelecTBa

https://m.edsoo.ru/61a4ef6e

19

AnKaJyieHbl: COTIPSDKEHHBIE,
W30/IMPOBaHHbIe, KyMY/TUDOBaHHEbIE.
Oco6eHHOCTH 3/IEKTPOHHOTO
CTPOEHUs

https://m.edsoo.ru/98c2elcf

20

XUMHUECKHE CBOMCTBA COTIPSKEHHBIX
JTUEHOB

https://m.edsoo.ru/ccd8de92

21

CriocoOblI 1o/TyueHHst ¥ IpUMeHeHHe
aJIKaJUeHOB

https://m.edsoo.ru/2fdaea94

22

AJTKVIHBI: TOMOJIOTUUeCKUN psifi,
obmiast hopmyia, HOMEHK/IATypa,
3/IeKTPOHHOE U MPOCTPaHCTBEHHOE
CTpOeHUe MOJIeKY/I, (hrusrueckue
CBOICTBa

https://m.edsoo.ru/b8a7aeb4

23

XUMHUecKre CBOMCTBA aTKWHOB

https://m.edsoo.ru/4d288c7f

24

KauecTBeHHbIe peakl|M1 Ha TPOMHYIO

https://m.edsoo.ru/8c624d76



https://m.edsoo.ru/8c624d76
https://m.edsoo.ru/4d288c7f
https://m.edsoo.ru/b8a7aeb4
https://m.edsoo.ru/2fdaea94
https://m.edsoo.ru/ccd8de92
https://m.edsoo.ru/98c2e1cf
https://m.edsoo.ru/61a4ef6e
https://m.edsoo.ru/579c874d
https://m.edsoo.ru/7fcf418c
https://m.edsoo.ru/3344bc86

CBA3b

25

Cnoco0Osbl IMoJIyueHUd U IIpUMeHeHNne
d/IKMHOB

https://m.edsoo.ru/d91efa6f

26

Perienuve 3aiau: pacuéTsl 1o
YPaBHEHUIO XMMUYeCKOW peakLiu1

https://m.edsoo.ru/3311536¢

27

CucremaTH3aIis ¥ 00001IIeHNEe
3HaHWM 10 TeMe

https://m.edsoo.ru/caad3dc2

28

ApeHbl: rOMOJIOTUUECKUH psifi, 0011jast
dbopmysia, HOMeHKaTypa.
DJIeKTPOHHOE U TIPOCTPaHCTBEHHOE
CTpoeHHe MOoJIeKyJ1 OeH30/1a U
TOJIyOJ1a, UX (pU3nYecKue CBOKCTBa

https://m.edsoo.ru/bd74874f

29

XuMuHyeckKue CBOMCTBa apeHOB:
peakiuu 3amellleHust

https://m.edsoo.ru/al481eeb

30

XrMHUUeCcKre CBOMCTBA apeHoB:
peakLvy MprUcoeIMHeHUs], OKUC/IeHHe
romMoJioroB 6eH3osa

https://m.edsoo.ru/475ecb63

31

OCo06eHHOCTH XUMUUECKUX CBOVCTB
CTUpOJia

https://m.edsoo.ru/3a398431

32

Pelienune pacuéTHbIX 3a7a4 Ha
onpejeneHre MOJIeKY/ISIPHOU
(opMyibl OpraHMUecKoro BelllecTBa

https://m.edsoo.ru/ee25a78b

33

Cnioco6blI 1ostyyeHus ¥ IpUMeHeHre
apeHoB

https://m.edsoo.ru/17b1c8d9

34

I'eHeTryeckasi CBSI3b MeXAY
pa3IUYHBIMU KJ/lacCaMH
yIJIEBOI0PO/IOB

https://m.edsoo.ru/12a2861c

35

PacuéTrl 1o YPAaBHEHUAM XUMHNYECKUX

https://m.edsoo.ru/442986c¢c



https://m.edsoo.ru/442986cc
https://m.edsoo.ru/12a2861c
https://m.edsoo.ru/17b1c8d9
https://m.edsoo.ru/ee25a78b
https://m.edsoo.ru/3a398431
https://m.edsoo.ru/475ecb63
https://m.edsoo.ru/a1481eeb
https://m.edsoo.ru/bd74874f
https://m.edsoo.ru/caad3dc2
https://m.edsoo.ru/3311536c
https://m.edsoo.ru/d91efa6f

peakiyii. CrcTeMaTH3aLus U
0000111eHMe 3HAHUIM T10 TeMe

36

[TpupozHsiii ras. [lomnyTHble
He(TsHbIe raspl

https://m.edsoo.ru/e234f8be

37

KameHHbIH yroJib ¥ IPOJYKThI €ro
niepepaboTKU

https://m.edsoo.ru/2144ba22

38

HedTs 1 ciocobvb1 eé nmepepaboTKH.
[TpumeHeHMe TIPOAYKTOB TiepepaboTKu
HedTH

https://m.edsoo.ru/e251538d

39

I'eHeTHueckasi CBA3b MeXAY
pa3TMYHbBIMU K/1aCcCaMH
yIJIeBOI0PO/IOB

https://m.edsoo.ru/bf1e4b96

40

["anoreHONpou3BO/HbIE
YT7IeBOZOPOAOB: 3/IEKTPOHHOE
CTpOeHUe; peakly 3aMellleHust
rajoreHa

https://m.edsoo.ru/c5f79c25

41

[HeticTBuUe 1jenioueli Ha
raJjIoreHIpor3BOHbIe.
B3auMogelicTBUe AuranoreHasKaHOB C
MarHueMm U LJUHKOM

https://m.edsoo.ru/e554b8e6

42

Cucremarusanys 1 060011eH1e
3HaHWM Mo pa3zeny "YrieBogopoab”

https://m.edsoo.ru/3b144da2

43

KoHntposnbHast paboTa 1o Teme
"Yrnesogopozsl"

https://m.edsoo.ru/9c237f51

44

[TpenenbHBIE OJHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psiji, 001miast
dbopMyia, CTpoeHKe MOJIEKYI,
M30MepHsi, HOMEHKJ/IaTypa,

https://m.edsoo.ru/bb16ae5d



https://m.edsoo.ru/bb16ae5d
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/e234f8be

K/1accuukauys, pusnueckue
CBOMCTBA

XUMHUYeCKHe CBOMCTBA npeaejbHbIX

45 https://m.edsoo.ru/6f18427a
0/THOATOMHBIX CITUPTOB

46 Cnocober nonyyerns v npumererve https://m.edsoo.ru/fe897d79
0/THOATOMHBIX CITUPTOB
[TpocThie 3¢upbl: HOMEHK/IAaTypa U

47 W30MepHsi, 0COOEHHOCTH (PU3NUECKUX https://m.edsoo.ru/da3f9731
Y XUMUYeCKHX CBOUCTB
MHoOroaToOMHbIe CITAPTHI:

48 3TUJIEHIJIUKOJIb U TIULIEPUH, UX https://m.edsoo.ru/76bb7ddd
dbur3nUeckre U XUMHUeCKHe CBOMCTBA

49 Cnoco0e! Moy et u mpumererHe https://m.edsoo.ru/784b2d18
MHOT0aTOMHbBIX CIIMPTOB
deHOM: CTpOeHMe MOJIEKYJIbI,

50 ¢du3uueckure cBoMcTBa. TOKCMYHOCTD https://m.edsoo.ru/e9277e91
deHona

51 XumHueckue cBoicTBa ¢eHomna https://m.edso0.ru/2978c8c9

52 CnocoOe! Moy et 1 mpumererme https://m.edsoo.ru/8d59bca?
deHosna
[TpakTrueckasi pabota Ne 2. Perierne

53 SKCIepUMEeHTa/IbHBIX 3a/jau 110 Teme https://m.edsoo.ru/2897db64
"CnupThl U heHosbI"

54 CHCTeYI aTusaLs v 0bobmjere https://m.edsoo.ru/2c4519dd
3HaHUM 110 TeMe
Anbaeruzibl ¥ KeTOHBI: 3/IEKTPOHHOE

55 CTpoeHHe KapOOHU/TBHOM TPYTIIEI; https://m.edsoo.ru/b4bd24£3

rOMOJIOTUYECKHUE pSAObI, O6LL[EIH



https://m.edsoo.ru/b4bd24f3
https://m.edsoo.ru/2c4519dd
https://m.edsoo.ru/2897db64
https://m.edsoo.ru/8d59bca2
https://m.edsoo.ru/2978c8c9
https://m.edsoo.ru/e9277e91
https://m.edsoo.ru/784b2d18
https://m.edsoo.ru/76bb7ddd
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/6f18427a

dbopmya, u3oMepusi U HOMeHK/IaTypa

56

AHBAQFHALI N KETOHBI: ¢)H31/I‘IECKI/IE
CBOP’ICTBa; peaKlu rpucoejuHeHUA

https://m.edsoo.ru/88a62b8f

57

PeaKL[I/II/I OKHCJ/IEHHA U KaueCTBeHHbIe
peaklu ajlbJerugoB U KETOHOB

https://m.edsoo.ru/73b6c718

58

Crioco6bI 1o/TyueHHs ab/IeTUIOB U
KEeTOHOB

https://m.edsoo.ru/4f1f8b59

59

O/THOOCHOBHbIE TIpe/e/IbHbIE
KapOOHOBBIE KUC/IOTBI, 0COOEHHOCTH
CTPOEHHUST UX MOJIEKYJT

https://m.edsoo.ru/5f151b21

60

W3omMepust U HOMeHK/IaTypa
KapOOHOBBIX KHUC/IOT, UX (DU3UUECKHe
CBOMCTBa

https://m.edsoo.ru/26eal7bb

61

XUMHUYeCKHe CBOMCTBA npeaejbHbIX
OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT

https://m.edsoo.ru/d1a72f6c

62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KUCJIOTBL. MHOTr0o0o0Opasre KapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/45dd781e

63

OcobeHHOCTH CBOWCTB:
Herpe/ie/IbHBIX U apOMaTHUeCKUX
KapOOHOBBIX, TUKAapPOOHOBBIX,
T'UAPOKCHKAapOOHOBBIX KUC/IOT.
I[MpesacTaBuTe/N BBICIIMX KAPOOHOBBIX
KHCJIOT

https://m.edsoo.ru/55bec935

64

[TouaTHe 0 IPOU3BOHBIX
KapOOHOBBIX KHCJIOT

https://m.edsoo.ru/b38d624

65

Crnioco0blI MoJTyYeHus: U IPUMEHEeHHe
KapOOHOBBIX KHUC/IOT

https://m.edsoo.ru/d9bcd1b5



https://m.edsoo.ru/d9bcd1b5
https://m.edsoo.ru/b38d6f24
https://m.edsoo.ru/55bec935
https://m.edsoo.ru/45dd781e
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/5f151b21
https://m.edsoo.ru/4f1f8b59
https://m.edsoo.ru/73b6c718
https://m.edsoo.ru/88a62b8f

66

CnoxxHble 3¢UpbI: TOMOJIOTUUeCKUN
psiz, ob1ijast popmysia, U3oMepus U
HOMeHK/IaTypa

https://m.edsoo.ru/26d8c26a

67

dusnueckre U XMMUUeCKre CBOMCTBA
3¢upoB

https://m.edsoo.ru/582ce4cc

68

PerieHvie pacuéTHbIX 3aa4: 110
YPaBHEHHIO XMMHUYeCKOW peakLH, Ha
orpeziesieHre MOJIEKYJISIPHOM
(opMyibl OpraHMUecKoro BelllecTBa

https://m.edsoo.ru/23219d57

69

[MpakTrueckas pabota Ne 3. Pemenue
9KCIIepPUMEHTA/TBHBIX 3a/Iay 110 TeMe
"Kap6oHoBbIe KUCIOTBI. CI0)KHBIE

3¢upsI"

https://m.edsoo.ru/bd359e4c

70

JKupsl: cTpoenue, pusnueckre U
XUMUUeCKUe CBOMCTBA (TUAPOJIN3)

https://m.edsoo.ru/7b93b15¢c

71

Oco6eHHOCTH CBOMCTB JKHUPOB,
COZIepIKAL[UX OCTAaTKU HeTpe/1eTbHbIX
YKUPHBIX KUCJIOT. YKUpBI B IPUPOJIe

https://m.edsoo.ru/b921d82b

72

Mpi/ia KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOOLI[ee JIefiCTBYe.
[MToHsATHE O CUHTETUYECKUX MOIOIIUX
cpeactBax (CMCQC)

https://m.edsoo.ru/bcec45f7

73

I'eHeTHUecKasi CBSI3b YTJIeBOIOPOZIOB U
KHCIOPO/ICO/IeprKallliX OpraHnyeCcKUx
BellleCTB

https://m.edsoo.ru/bacedf53

74

PacuéTel Mo ypaBHEHUSIM XUMUYECKHUX
peakLuii

https://m.edsoo.ru/8f5cd5f8

75

CucremaTH3als ¥ 00001IeH1e

https://m.edsoo.ru/3336fbff



https://m.edsoo.ru/3336fbff
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/7b93b15c
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https://m.edsoo.ru/23219d57
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3HAHUH 110 TeMe

76

OO111ast XapakKTepyCTHKA yTIeBOJIOB U
K/accuduKalus yrieBogos (MOHO-,
[Ii- U TI0JTMCaxapy/ibl)

https://m.edsoo.ru/458fb977

77

MoHocaxapusibl: pusnueckre
CBOMCTBA 1 HaXOXK/IeHHe B IPHUPO/Jie

https://m.edsoo.ru/496cfdf4

78

[TprMeHeHue I/FOKO3bl, € 3HaUeHue B
)KU3He/lesITe/IbHOCTH OpraHu3Ma

https://m.edsoo.ru/a4b3ed9d

79

[ucaxapuzpl: caxapo3a, MaibTo3a U
nakTto3a. HaxoxzeHue B ipupoje 1
TpUMeHeHre Aucaxapu/ioB

https://m.edsoo.ru/48£213dc

80

[MTonmcaxapusbl: CTpoeHMe
MaKpOMOJieKy/1, Gr3ndeckue u
XUMUYeCKre CBOWCTBA, IPUMeHeH e

https://m.edsoo.ru/1e4479cc

81

ITousiTre 006 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/6178c2d7

82

PerieHue pacueTHBIX 3a7iau Ha
oripe/ie/IeHre JOJTM BbIX0/1a TIPOIYKTa
peakiivy OT TeOPETHUECKH
BO3MO>KHOI'O

https://m.edsoo.ru/5cbec922

83

CucteMaru3anys 1 00001eHre
3HaHWM MO pasfeny

https://m.edsoo.ru/22ef4cd5

84

KonTponbHast paboTa o Teme
"Kucnopozcogepxanye
opraHuuyeckve coevHeHUs"

https://m.edsoo.ru/4bce75f5

85

AMuHBI: KnaccudyKalys, CTpoeHue
MoJieKyJ1, obiriasi popmyia, U3omepus,
HOMEHKJIaTypa U pusnyeckue

https://m.edsoo.ru/264c457c



https://m.edsoo.ru/264c457c
https://m.edsoo.ru/4bce75f5
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/5cbec922
https://m.edsoo.ru/6178c2d7
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CBOUCTBa

86

XUuMHUUecKre CBOMCTBa
anidaTtryeckux aMUHOB

https://m.edsoo.ru/cf136751

87

AHWIVH: CTpOeHUe aHW/INHa,
0COOEHHOCTH XUMHUUCCKHUX CBOICTB
aHWIVHA

https://m.edsoo.ru/8444e692

88

Cnioco6blI 1osTyyeHust ¥ IpUMeHeHre
anidaTtryeckux aMMHOB

https://m.edsoo.ru/13a4f7bf

89

AMUHOKHCIOTBI: HOMEHK/IaTypa U
r3oMepus, (hr3nyecKre CBONCTBA.
OTe/bHBIE TIPEACTAaBUTEIH O
AMUHOKHUCJIOT

https://m.edsoo.ru/85448565

90

XHUMHUUeCKHe CBOMCTBA aMHUHOKHUCJIOT,
MX OMOJIOrHuYecKoe 3HaueHUe
aMMHOKHC/IOT. CHHTE3 U TH/POJIU3
TIeNITUIOB

https://m.edsoo.ru/beaffefe

91

benky Kak npupozHble NOIUMepHI;
CTPYKTYpbI O€/IKOB

https://m.edsoo.ru/69658fcd

92

XuMuueckue CBOMCTBA OeKoB

https://m.edsoo.ru/bf1db66d

93

A3soTcopepxaiue
reTepoLMK/INUeCcKre COeJUHeHUs.
HyxkienHOBBIE KUC/IOTBI: COCTaB,
CTpoeHue U OUoIoruYecKast poJib

https://m.edsoo.ru/b5dadfa3

94

[MpakTrueckas pabota Ne 4. Pemenue
SKCIIepUMeHTa/bHbIX 3a/1a4 110 Teme
"A3oTCozepKallue opraHiueckue
coeTiHeHUST"

https://m.edsoo.ru/cfcd234b

95

[Mpaktryeckast pabora Ne 5. PerieHne

https://m.edsoo.ru/e7ba8f7c



https://m.edsoo.ru/e7ba8f7c
https://m.edsoo.ru/cfcd234b
https://m.edsoo.ru/b5dadfa3
https://m.edsoo.ru/bf1db66d
https://m.edsoo.ru/69658fcd
https://m.edsoo.ru/beaffefe
https://m.edsoo.ru/85448565
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https://m.edsoo.ru/8444e692
https://m.edsoo.ru/cf136751

9KCIIepYMeHTaJIbHBIX 337iau I10 Teme
"Pacrno3HaBaHue OpraHuyecKux
coeiiHeHU"

96

KontposnbHast paboTa o Teme
"A30TCojeprKalljye opraHuyeckye
coeiuHeHuUs "

https://m.edsoo.ru/c227969f

97

OCHOBHBIE TTIOHATUSI XUMUU
BBICOKOMO/JIEKYJIADHBIX COE'E[I/IHEHI/II\/‘I n
MeTOJbI UX CMHTEe3d —
nomnmepursalda v IoJIMKOHAeHCalluA

https://m.edsoo.ru/649eldcf

98

[Inactmaccel. YTunusauus u
nepepaboTKa TlaCcTHKa

https://m.edsoo.ru/312f65c1

99

DnacToMephbl: HaTypabHbII
CUHTeTUUeCcKue KayuyKu. Pe3nHa

https://m.edsoo.ru/4a99d43b

100

BonokHa: HaTypasbHbIe,
VICKYCCTBEeHHble, CHHTeTUYeCKHe.
ITonmumeps! crieruanbHOro
Ha3HauyeHUst

https://m.edsoo.ru/a74a71a4

101

[TpakTuueckasi pabora Ne 6. Perierue
9KCIIepYMeHTaJIbHBIX 3a7iau 10 Teme
"Pacrno3HaBaHue rjiacTMacc 1
BOJIOKOH"

https://m.edsoo.ru/92eal88c

102

OG6o011ieHNe ¥ CHCTeMAaTH3al|st
V3yUeHHOr 0 MaTepuaJsa I10 Teme
"BBICOKOMOJIEKY/ISIpHbIe COeUHEeHUs "

https://m.edsoo.ru/alb292aa

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102



https://m.edsoo.ru/a1b292aa
https://m.edsoo.ru/92ea188c
https://m.edsoo.ru/a74a71a4
https://m.edsoo.ru/4a99d43b
https://m.edsoo.ru/312f65c1
https://m.edsoo.ru/649e1dcf
https://m.edsoo.ru/c227969f

11 K/TACC

KosmuecTBO uacos D/IeKTPOHHbIE
No Jdata nudpoBbie
Tema ypoka KonTtposbubie | IlpakTnuecku
n/n Bcero H3ydeHHUs1 | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl

Atom. CocTaB aTOMHBIX sijiep.

1 . 1 https://m.edsoo.ru/caf1c16b
XUMUUECKUU 3/IeMeHT. V130To1kI
CTpoeHue 3/1eKTPOHHBIX 000J10UeK

2 P P 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBAaHTOBLIE UMC/IA
Kitaccudukaris XuMuueCcKux

3 uran 1 https://m.edsoo.ru/af88fe32
3/1eMeHTOB (S-, p-, d-, f-a/1emeHThI)
Pacripenenenue 3/1eKTPOHOB I10

4 PeA P 1 https://m.edsoo.ru/36e13bce
aTOMHBIM OpOHTaISIM
OneKTpOHHbIe KOH(PUTypaljuu aTOMOB

5 3/1eMeHTOB B OCHOBHOM U 1 https://m.edsoo.ru/b85bb82b
BO30Y>KJIEHHOM COCTOSTHUM
OJ/IeKTPOHHELIE KOH(PUI'ypaliii KOHOB.

6 P urypan 1 https://m.edsoo.ru/5786f6e7
O/IeKTPOOTPHULIATE/IbHOCTh
[Teproanueckuii 3aKOH U
[Teproanueckasi cucTeMa XUMHUUECKUX

7 snemeHToB []. 1. MeHpeneeBa, CBS3b C 1 https://m.edsoo.ru/3a9976d5
COBPeMEeHHOU TeopUuel CTPOeHUst
aTOMOB
3aKOHOMEpPHOCTH U3MEeHEeHUs] CBOUCTB
XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX

8 pasy 1 https://m.edsoo.ru/fa31cf53
VMU TIPOCTBIX U CJIOXKHBIX BELIECTB 110
rpyIinaM v rnepuojam



https://m.edsoo.ru/fa31cf53
https://m.edsoo.ru/3a9976d5
https://m.edsoo.ru/5786f6e7
https://m.edsoo.ru/b85bb82b
https://m.edsoo.ru/36e13bce
https://m.edsoo.ru/af88fe32
https://m.edsoo.ru/8dbf4116
https://m.edsoo.ru/caf1c16b

CucremaTu3alys 1 000011ieHre 3HaHUH
10 Teme

https://m.edsoo.ru/52866a7d

10

Buabl xvummuueckoi cBsi3u. MexaHHU3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM CBSI3U.
BopgopoaHast CBA3b.
MeyxMoeKy/isipHble B3aUMO/1eCTBUSI

https://m.edsoo.ru/1d1c3643

11

BaneHTHOCTh U Ba/IeHTHBIE
BO3MO>XHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPbl MOJIEKYJT C UX
reoMeTpUYeCKUM CTPOeHHEeM

https://m.edsoo.ru/d593dda5

12

[IpencraBieHusi 0 KOMIUIEKCHBIX
COeIMHeHUsIX: COCTaB U HOMEHKJIaTypa

https://m.edsoo.ru/e968344f

13

BemectBa Mo/1eKkyspHOTO U
HEMOJIeKYJIAPHOI'O CTPOeHuUs. THUIIb
KPUCTA/I/IMYECKUX PeLIeTOK U CBOMCTBA
Bell|eCTB

https://m.edsoo.ru/1d139bed

14

[ToHsiTHE O IUCIIEPCHBIX CHCTEMaX.
[TpencTaBneHue 0 KOJIJIOUJHBIX
pacTBOpax

https://m.edsoo.ru/c59d2e79

15

VctrHHBIE pacTBOPBI: HAChILL[eHHbIE U
HeHacChblllleHHble, PACTBOPUMOCT.
Kpucrannoruaparsl

https://m.edsoo.ru/273d1e55

16

CriocobbI BbIpaXkeHHs1 KOHLIEHTPaL[UU
pacTBOpOB

https://m.edsoo.ru/8236ad69

17

Pelienue 3az1au ¢ uCmosib30BaHUEM
TIOHATUM "MaccoBasi 10Jis
" n

pacTBOPEHHOIO BelllecTBa", "MoJIsIpHast
KOHLIeHTpaLus"

https://m.edsoo.ru/9ecab773



https://m.edsoo.ru/9ecab773
https://m.edsoo.ru/8236ad69
https://m.edsoo.ru/273d1e55
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18

Knaccudukaiuys 1 HoMeHK/IaTypa
HeopraHWYyeCcKux BelleCTB

https://m.edsoo.ru/eaf9863f

19

Cucremaru3anus 1 0060011eHre 3HaHUH
0 TeMe

https://m.edsoo.ru/d82a2f76

20

KonrposnbHast paboTa 1o TemMam
"Ctpoenue aToma. [leproanueckuii
3akoH U [leproanueckast cucrema
XMMHUYeCKUXx 31eMeHToB /1. U.
Mengeneesa", "CtpoeHue BelljeCTBa.
MHoroobpa3ue BelecTB"

https://m.edsoo.ru/6cf9fdb3

21

Krnaccudukaiys XuMuuecKrux peakiyi
B HEOPraHWUYeCKOM U OpraHu4eCcKon
XMUMMU. 3aKOH COXpaHeHUs] MacChl
Bell|eCTB; 3aKOH COXpaHeHUs] U
TipeBpalleHHs SHepruy npu
XMMHUUYECKUX peakLfsaxX

https://m.edsoo.ru/f62a22ad

22

TerioBble 3¢HeKThl XUMUUECKUX
peakiuil. TepMoxuMHUueckye
ypaBHEeHUs

https://m.edsoo.ru/8b9db2e4

23

BbuncieHus o ypaBHeHUsIM
XUMHYECKUX pPeakLyy U
TePMOXUMUUECKUM ypaBHEHUSM

https://m.edsoo.ru/e2c955b3

24

CKOpOCTb XUMUUECKOM peakliiy, eé
3aBUCUMOCTh OT Pa3/IMYHbIX (PaKTOPOB.
Karanus u katanm3aTopbl

https://m.edsoo.ru/64117bbf

25

I'oMmoreHHsIe U rereporeHHbie peaKlun

https://m.edsoo.ru/d45fadd6

26

[TpakTrueckast pabota Ne 1 1o Teme
"BausiHie pa3/iMuHbIX (PaKTOPOB Ha

https://m.edsoo.ru/5ded398c



https://m.edsoo.ru/5ded398c
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CKOPOCTb XMMHUUEeCKON peakun"

27

O6paTtrMble U HeoOpaTUMbIe peaKLvH.

XUMHYeCKoe paBHOBeCHe

https://m.edsoo.ru/555edb18

28

[MTpakTrueckas pabota Ne 2 1o Teme
"BausiHYe pa3/MuHbIX (PAaKTOPOB Ha

T0JI0’KeHHe XMMHUUYeCKOT0 paBHOBecHs"

https://m.edsoo.ru/13226491

29

OJIeKTPOJIMTAYeCKast JUCCOLaLs.
CunbHble U c/labble 3TeKTPOJIUTHL.
CrerneHb TUCCOIAALIAN

https://m.edsoo.ru/76fb45e2

30

WNonHoe npoussefienne Boabl. Cpega
BOJIHBIX PaCTBOPOB. Bojopo/iHbIii
riokasatenb (pH) pactBopa

https://m.edsoo.ru/alllacf9

31

I'uaponus coseld. Peakiyy,
MpOTEKarol1e B paCTBOPax
3/IEKTPOJIUTOB

https://m.edsoo.ru/2a7dcfb5

32

[TpakTrueckast pabora Ne 3 110 Teme
"XuMHuueckKre peakljMi B pacCTBOPax
3/IEKTPOJIUTOB"

https://m.edsoo.ru/b7cb6£85

33

OkuCIUTeTbHO-BOCCTaHOBUTEILHBIE
peaKLuu. Bakueiiiiie oKUCIUTEIN U
BOCCTAdHOBHTEIA

https://m.edsoo.ru/61aaec94

34

MeTo/ 37IeKTPOHHOTO (37IEKTOHHO-
HMOHHOr0) banaHca

https://m.edsoo.ru/b31144a9

35

OJIeKTPO/IM3 PAaCTBOPOB U PACI/IaBOB
BeIL[eCTB

https://m.edsoo.ru/8ba9572c

36

Pemenue 3a44a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.ru/dc48b633

37

Pemenue 3a44a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.ru/aa826296



https://m.edsoo.ru/aa826296
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38

CucremaTu3alys 1 000011ieHre 3HaHUH
1o Teme "XuUMHUeCKUe peakLun'

https://m.edsoo.ru/d164f8ad

39

KoHntposnbHas paboTa no teme
"XuMHuueckue peakiuy"

https://m.edsoo.ru/c12142fc

40

ITonoyxeHve HeMeTa/UIOB B
[Teproanueckol cucTeMe XUMHAYECKUX
snemeHTOB []. I. MeHpeneeBa u
0COOEHHOCTH CTPOEHUST UX aTOMOB.
dusnueckre CBOMCTBA HEMETAJIOB

https://m.edsoo.ru/a7ebbb1f

41

Annotporusi HeMeTasIoB (Ha IpuMepe
KUCJI0po/ia, cephl, hocdopa u
yrJjiepo/a)

https://m.edsoo.ru/eb971ef8

42

Bopopoz: nonyuenuve, gpusnueckue u
XUMHYeCcKHe cBoWcTBa. ['mapupl

https://m.edsoo.ru/655f1cdf

43

I"ayioreHbl: HaX0XAeHUe B TIPUPO/IE,
CrIocoObI onyueHus, pusnueckue u
XUMUUeCKHe CBOUCTBA

https://m.edsoo.ru/dblacea5

44

TCanoreHoBOOPO/bI. BaxkHelive
KHCIOPO/ZCO/iepsKalliie CoeIMHeHUsT
rajoreHoB

https://m.edsoo.ru/9b4fc73f

45

JlabopaTopHbie U MPOMBIIILIeHHbIe
CTI0COObI MOTyUeHUsI rajioreHOB.
[IpMeHeHue rajoreHOB U UX
coeZIMHEeHUM

https://m.edsoo.ru/a2ed2bdb

46

[MTpakTrueckast pabota Ne 4. Perienue
9KCIIepUMeHTa/IbHBIX 3a/1au 110 TeMe
"T"ayorensr"

https://m.edsoo.ru/d93b1d89

47

Kucsopos: nabopaTopHbie 1

https://m.edsoo.ru/a3d16caa
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TIPOMBIIIJIEHHbIE CITIOCOOBI MOJTyueH!s,
¢dusnueckre U XMMUYeCKre CBOMCTBA.
O30H. [IpumeHeHre KMC/IOPO/Ja U 030HA

48

OKCI/I,E[bI " MepoKCUbL

https://m.edsoo.ru/45ec83ee

49

Perienne 3d/ida4 pa3/IMYHbIX THUIIOB

https://m.edsoo.ru/ffe41cbd

50

Cepa: HaxoXXJeHue B IIpUpoJe,
Cr1oco6bI ToTyvYeHusl, pu3nuecKre u
XUMHYECKHe CBOKMCTBA

https://m.edsoo.ru/78367ba8

51

CepoBoziopo/i, Cy/Ibpubl

https://m.edsoo.ru/13ff4c21

52

Kucnopopcozepskaiye coeiliHeHNsI
cepbl. OCO6EHHOCTH CBONCTB CEPHOM
KHCJIOTBI

https://m.edsoo.ru/b27b9278

53

[MTpakTrueckast pabota Ne 5. Perienue
5KCIepUMeHTabHbIX 33/la4 110 TeMe
"Cepa u eé coegrHeHus"

https://m.edsoo.ru/5552ac35

54

A30T: HaxoXJieHre B Ipupoje,
CIIOCOOBI TIOTyYeHus], pU3rUecKre 1
XUMUYEeCKHe CBOMCTBa. AMMHUaK,
HUTPU/IBI

https://m.edsoo.ru/a95e22a2

55

Kucnopoacozep:aliue coeiIMHeHNs
azora. OcoOeHHOCTU CBOMCTB a30THOM
KUCJIOTBI

https://m.edsoo.ru/f4142634

56

[TprMeHeHVe a30Ta ¥ ero CoeJTHeHHH.
A3oTHBIE yHOoOpeHuUs

https://m.edsoo.ru/b2896cf4

57

docdop: Haxox/IeHHe B TIPUPO/e,
crioco6bl oyyeHusi, pusnueckue u
XuMHyeckre cBorictBa. Pochupl U

dhochuH

https://m.edsoo.ru/4316a825
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58

Oxkcuapl dhocdopa,
docdopcogepxaiiye KucaoTel. Conu
dhochopHOl KMC/IOTHI

https://m.edsoo.ru/el11f5fa6

59

[Tpumenenue docdopa u ero
coepuHeHn. ®ocdopHbie ya0O6peHUs

https://m.edsoo.ru/86d97a4b

60

[MTpakTrueckast pabota Ne 6. Perenue
SKCIIepPUMeHTa/TbHBIX 33/1a4 110 TeMe
"A30T 1 pocdop 1 ux coeuHeHUs"

https://m.edsoo.ru/a53d8319

61

Yriepoz: HaXOoXeHue B [IpUpoje,
a/I7IOTPOTHbIe MOAUUKALUY;
¢du3nueckre U XMMUUYECK1e CBOMCTBA,
IIpUMeHeHve

https://m.edsoo.ru/c442fd17

62

Oxcup yraepoga(Il), okcup
yraepoga(IV), yronbHas KuciaoTa U eé
conu

https://m.edsoo.ru/31dbefaa

63

Peienue 3a4a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.ru/3f842c3f

64

Kpemuuii: HaxoJeHue B IpUpoJe,
crioco6bl oyyeHusi, pusnueckue u
XMMHUYECKUe CBOMCTBa

https://m.edsoo.ru/66354c8a

65

Oxkcup kpemuusi(IV), kpeMHueBast
KUCJIOTa, CUIUKAThI

https://m.edsoo.ru/4d49ca68

66

IIpMeHeHUe KDeMHHUS U ero
coepuHeHui. CTeKI10, ero nojy4eHue,
BU/IbI CTEK/Ia

https://m.edso0.ru/619c5c8c

67

Peinenue 3d/id4 pa3/IMYHbIX THUIIOB

https://m.edsoo.ru/12e4213b

68

CucremaTH3alisi ¥ 0000IIeHe 3HaHUH
no teme "HemeTasnibr"

https://m.edsoo.ru/f2aa73ee

69

KonTponbsHas pabora o Teme

https://m.edsoo.ru/31c26963
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"HemeTtamnner"

70

AHanu3 pe3y/bTaTOB KOHTPOJIbHOM
paboThl, KOPPEKI[Hs OLIMO0K

https://m.edsoo.ru/3decd5f1

71

[TonoxxeHue MeTasioB B
[Teproanueckor cucTeMe XUMHAYECKUX
371eMeHTOB. OCOOEHHOCTH CTPOEHHUS
3/IEKTPOHHBIX 000/I0UeK aTOMOB
MeTasl/IoB

https://m.edsoo.ru/bdf16636

72

O6mme hu3nyeckre CBOMCTBA
MeTanioB. [IpuMeHeHre MeTasIOB B
OBITY U TeXHUKE

https://m.edsoo.ru/1bfc5733

73

CninaBel metasioB. Koppo3sust
MeTaJ/l/IoB

https://m.edsoo.ru/927eda97

74

Pemenue 3a44a4 pd3/IMUHBIX TUIIOB

https://m.edsoo.ru/4c4b83cf

75

ONeKTPOXUMUYECKUH PsiJ| HalpsUKeHUM
MeTa/u10B. Ob1He criocoObl MoMyUeHuUst
MeTaJl/IoB

https://m.edsoo.ru/fed2921a

76

OO0r11ast XxapakTepyuCTHKa MeTasioB 1A-
rpynmnbl [Teproanueckoit CUCTeMBI
XUMUUECKUX 3/ieMeHToB. HaTpuii u
KaJTuii: monyueHue, pusnueckue u
XUMHUUeCKUe CBOMCTBA, PUMeHeHMe
TIPOCTBIX BEIIeCTB U UX COeITUHEHUIN

https://m.edsoo.ru/2{9eb663

77

OO0r11ast XxapakTepyuCTHKa MeTaiioB 1TA-
rpyrbl [Teproguueckoii CHCTeMbI
XMUMHUUECKUX 3/IeMeHTOB. Maruuii u
Ka/bL[{ii: TIoTyyeHre, pusndyeckre u
XMUMHUUECKHe CBOWCTBA, MPUMEHEeHHe

https://m.edsoo.ru/ff792bdb
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MPOCTBIX BeleCTB U UX COEAPIHEHHIZ

78

JKécTKOCTh BOZIBI M CITOCOOBI eé
yCTpaHeHust

https://m.edsoo.ru/2b8fb6ea

79

AntoMHUHUI: onydeHue, pr3ndyeckre U
XMMHUYeCKHe CBOMCTBA, IPUMeHeHNe

https://m.edsoo.ru/23523a24

80

Amd@oTepHbIe CBOWCTBa OKCHA U
TUPOKCHZA aFOMHUHKS,
TUPOKCOKOMIUIEKCHI JTFOMUHUS, UX
TIpUMeHeHre

https://m.edsoo.ru/ddbec859

81

Pemenue 3a4a4 pa3/IMUHBIX TUIIOB

https://m.edsoo.ru/a6b6142e

82

[Mpaktryeckast pabora Ne 7. PelieHne
9KCIepUMeHTa/IbHBIX 3a/1a4 [10 TeMe
"MeTasibl T71aBHBIX NOATPYyII"”

https://m.edsoo.ru/7fd3985a

83

OO611ast XxapakTepuCTHKa MeTasl/IoB
no6ouHbIx oArpym (B-rpyrm)
[Teprioanueckoy CUCTEMbI XUMUYECKUX
5/1eMeHTOB

https://m.edsoo.ru/ec7d3d1b

84

dusnueckre U XMMUUeCKre CBOUCTBA
XpOMa U ero CoeiJuHeHuM, ux
rpUMeHeHre

https://m.edsoo.ru/b7231ade

85

Baxnelive coeiuHeHUs1 MapraHiia.
[Tepmanranar Kanus, ero
OKUC/IUTe/bHBIEe CBOHCTBA

https://m.edsoo.ru/be248ae6

86

du3nueckre ¥ XMMUYeCKre CBOMCTBA
)Kesiesa U ero coefiuHeHui. [TonyueHnve
Yl IPUMeHeHue CI/IaBOB JKejie3a

https://m.edsoo.ru/42582bc9

87

dusnyeckre U XMMUUeCKHUe CBOMCTBA
MeJIi U e€ CoeIMHeHUMN, UX

https://m.edsoo.ru/fa5a29c3
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MMprUMeHeHHe

88

dusnueckre U XMMHUUeCKUe CBOMCTBa
LIMHKA U ero COeJUHeHUM, UX
ripuMeHeHre. ['MIpOKCOKOMITIEKChI
L[UHKA

https://m.edsoo.ru/831fa51f

89

[MTpakTrueckast pabota Ne 8. Pemienue
5KCTepUMeHTa/IbHBIX 3374 110 TeMe
"MeTasibl MOOOYHBIX MOATPyTI”

https://m.edsoo.ru/2bf6c2da

90

Peinenue 3d/ida4 pa3/IMYHbIX THUIIOB

https://m.edsoo.ru/c852c738

91

O06o00611eHMEe ¥ CCTeMaTH3al[UsT
M3yueHHOT0 MaTepuasa o Teme
"Mertamibl"

https://m.edsoo.ru/85bcabce

92

KonTponbHast paboTa 1o Teme
"Metasnbl"

https://m.edsoo.ru/cb1b9b36

93

AHanu3 pe3y/bTaTOB KOHTPOJIbHOM
paboThl, KOPPEKI[Hs OLIMO0K

https://m.edsoo.ru/59b5b445

94

Ponb xuMuK B obecrieueHun
YCTOﬁqHBOFO Pa3BUTHSA UeJIOBEUECTBA.
IlonsTue o HayUHbIX METOAdX
nccaieoBaHus BEIIECTB

https://m.edsoo.ru/fdf635ef

95

HayuHble NMPUHLUIBI OPraHU3aLuU
XUMHYECKOT0 MMPOU3BO/CTBA.
[TpoMmbIIIIeHHBIE CITOCOOBI MTOTyUeHUs]
Ba)KHEUILIMX BeLeCTB

https://m.edsoo.ru/fe533bcd

96

XUmuryeckoe 3arpsisHeHue
OKpY’Karolllel cpefibl U ero
NIOCJIe/ICTBUS

https://m.edsoo.ru/3cc27266

97

XUMHUA U 3[J0pPOBbE YesioBeKa.

https://m.edsoo.ru/ba569a21
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HEKapCTBEHHbIe CcpeacTBa

08 Xymuys uiny. Posb XuMuu B
obecrieueHNH MUILEBOM He30macHOCTU

https://m.edsoo.ru/75d2f5b6

KocmeTuueckue v ap@romepHbie
cpezncrBa. beiToBas xumus

99

https://m.edsoo.ru/5cc5d12b

X¥MUS B CTpOUTENbCTBe. BaxkHelme
100 CTPOUTEJIbHBIE U KOHCTPYKLIMOHHBIE
MaTepurarbl

https://m.edsoo.ru/bef253e6

XuUMUSl B CEIbCKOM XO3SIICTBe.
101 Opranuueckre U MAHepasbHbIe
yzaobpenus

https://m.eds00.ru/9632d65f

CucremaTu3alys 1 000011ieHre 3HaHU
10 Teme

102

https://m.edsoo.ru/b1123391

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102
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IIPOBEPSAEMBIE HA EI'D [10 XUMUU TPEBOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET'O OBIIIET'O OBPA30BAHUSA

Kopg,
MPOBEPsSeMOoro
TpeOoBaHuUs

ITpoBepsiembie TPe0OBaHUA K MPeJMETHBIM pPe3y/IbTaTaM 0CBOeHHS
OCHOBHO#1 00pa30oBaTe/IbHOM NMPOrpPaMMbI CPeHEro 0011ero
oOpa3oBaHus

1

BﬂaAEHI/Ie CHCTEMOM XUMUUECKUX 3HaHHI>i, KOTOpadA BK/IFOUAET:

1.1

OCHOBOIIOJIArarole MOHATUSA (XMMMUECKUM 3/1eMeHT, aTOM, WU30TOIIbI,
3/IeKTPOHHast 000/10uKa aToMa, S-, p-, d-3/1IeKTPOHHbIE OpOMTaI aTOMOB,
OCHOBHOe ¥ BO30yKAEHHOE COCTOSIHMEe aToMa, WOH, MOJIeKY/Ia,
BaJIeHTHOCT, 3J/IeKTPOOTPULIATE/IbHOCTD, CTeleHb OKMCJIeHHH],
XUMHUYeCcKasi CBsi3b (O- W TI-CBsi3b, KpaTHbIE CBSI3W), TUOpUAM3aLiyst
aTOMHBIX opOuTasned, KpucTa/uyiMueckas pelérka, MoJjb, MOJISIpHas
Macca, MOJSIpHbI 00BEM, MOJsIpHasi KOHLIEHTPAL[Us, PaCTBOPBI
(MCTUHHBIE, AUCIEpPCHbIe CUCTEeMbI), KPUCTA/JIOTUPAThl, YTrIepOAHbIN
CKesleT, (YHKLMOHa/MbHAs TpyIIa, pafuKaa, W30Mepbl, CTPYKTYpHas
¢opmyna, u3omepusi  (CTPyKTypHas, TreomeTpuueckass  (LC-,
TPaHCU30MepHsI), T'OMOJIOTUUECKUM PpsiJi, TOMOJOIH, YTIIeBOAOPOAbI,
KHACJIOPOJ- U a30Tcofep)kallje coefUHeHUsl, OMO/IOrMuecku akTHUBHbIE
BellecTBa (yraeBo/ibl, )KUPbI, OeKK1), MOHOMED, TIONMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKYJISIDHbIE COeIMHEHHs], KDEKUHT, pU(OPMHUHT, THUIbI
XUMHUUECKUX peaklUi (OKMC/INTebHO-BOCCTAHOBUTE/IBHBIE, 3K30- M
SH/I0TEpMUYECKHe, peakl[iM MOHHOTO oOMeHa, rOMO- U TeTeporeHHbIe,
obpaTuMbie 1 HeoOpaTHUMbIe), PaCTBOP, 3/EKTPOJIUTHI, HEJIEKTPOIUTHI,
3/1eKTPO/IUTHYECKasl AUCCOLMaLus, CTelleHb JUCCOLMALUY, OKUCIUTE/b,
BOCCTaHOBUTE/b,  3/I€KTPO/M3, CKOPOCTb XWUMHUYECKOW  peakLuH,

XUMHYECKOe PaBHOBeCHe)

1.2

TEOPUM U 3aKOHbI (Teopuss XUMHUUECKOTO CTPOEHHsI OpraHh4yecKux
BewlectB A.M. ByTnepoBa, Teopusi 3/IeKTPOJMTUUECKOW AWCCOLIUALINM,
[Tepuoanueckuii 3akoH .M. MeHJeneeBa, 3aKOH COXpaHeHHUs MacChl),
3aKOHOMEpPHOCTU, CHMBOJIMUECKUN $I3bIK XUMHH, MUPOBO33peHuUecKue
3HaHUs, JieXkalllie B OCHOBe MOHWMAaHUS TIPUUMHHOCTA M CUCTEMHOCTHU
XUMHUUECKUX SIBJIEHHWH, COBpEMeHHble Tpe/CTaB/leHUsI O CTPOEHUU

Bell|eCTBa Ha aTOMHOM, MOJIEKYJIIPHOM Y HaIMOJIEKYJ/IIPHOM YPOBHSIX

1.3

rpeacTaB/I€HHA 0 MeXaHH13MaX XUMHNYeCKHUX peaK]_[I/Iﬁ ,

TEPMOJWMHAMHWYECKUX u KHMHeTHYeCKHX 3dKOHOMEPDHOCTAX Hnx




I[MPpOTE€KaHUA, O XUMHUUECKOM PABHOBECHH, AUCIIEPCHBIX CUCTEMaX

1.4

Cl)aKTOJIOFI/IquKI/Ie CBeJeHusa O CBOﬁCTBaX, COCTaBe, TIIOJIy4Y€HUHN U
6e3oracHOM HCII0/Ib30BaHUU Ba)KHEHIIINX HeopraHn4eCKux n
OpraHn4yeckux BelleCTB B 6BITy n HpaKTHHECKOﬁ AedaTe/JIbHOCTH

yesioBeKa

1.5

o0Iyie HayuHble TIPUHIMITBI XUMUUYECKOTo TIPOU3BO/CTBA (Ha TipUMepe
MPOU3BO/ICTBA CEPHOM KHC/IOTHI, aMMUaka, MeTaHOsa, IepepaboTKu

HeTH)

CdopmMUpOBaHHOCTb YMEHU BbISIB/ISITh:

2.1

XdpaKTe€pHbIe TIpU3HAKW W  B3dMMOCBA3b  HM3YUEHHBIX HOHﬂTHﬁ,
NMPpUMEHATHL COOTBETCTBYIOIIKWE TIOHATHUA IIPpU OIMKMCAHWKW CTPOEHUA U

CBOWCTB HeOpPraHMYeCKUX M OpraHn4yeCcKuX BelleCTB U UX MpeBpallleHri

2.2

B3aMMOCBSI3b XMMUWUYECKUX 3HAHMN C MOHATUSIMH U npeacTaB/I€HUAMUA
ADPYTUX IpeAMEeTOB /I 00Jiee 0CO3HAHHOrO MOHUMAHUA U O0BACHEHUS

CYLIHOCTH MaTe€pHaJIbHOI'O € AIMHCTBA MHPd

CchopMHpOBaHHOCTb YMEHHS UCII0/Ib30BaTh:

3.1

HaMMEHOBdHHUA XHWMHNUYECKHX COE,E[I/IHEHI/Iﬁ MEXAYHAPOJHOI'0O CORO3d
TEOPETHHGCKOﬁ nu HPHKHH,E[HOI;’I XMW W TpHBHAJ/IbHBIE HA3BAHUWA
BelleCTB, OTHOCAINHUXCA K M3YUYEHHBIM K/1dCCdM OprdHUYeCKUX ¢U

HeOpPraHn4eCKnux COE/:[I/IHEHI/II)’I

3.2

XUMUYECKYI0 CUMBOJIMKY [ COCTaB/jeHUs (POpMyJs HeopraHMYecKux
BelL|eCTB, MOJIEKY/ISIDHBIX U CTPYKTYPHBIX (Pa3BépHYTHIX, COKPAIEHHBIX

Y CKeJeTHbIX) (hOpMyJ1 OpraHUUeCKUX BelllecTB

CdopmupoBaHHOCTb YMeHUsE K/1aCCUDUIMPOBATh:

4.1

HeOopraHnyeckre BelleCTBd, CAMOCTOATE/IbHO BI:I6I/IpElTI: OCHOBdHHA U

KpUTEPUU I KJ'IaCCI/Iq)I/IKaL[I/II/I N3yd4d€MbIX XUMHUUYECKUX 00BEKTOB

4.2

OpraHrnyeCKre BeIleCTBd, CaMOCTOATE/IbHO BI:I6I/IpaTL OCHOBAHHA U

KpUTEPUU I KJIaCCI/I(i)I/IKaL[I/II/I N3yd4d€MbIX XUMHUUYECKUX 00BLeKTOB

4.3

M0 pa3/MYHbIM TpPU3HAKaM (UMCIYy W COCTaBy pearvpyrolIvX BelecTB,
TeruyioBoMy  3(QdeKTy peakiuM, HW3MeHeHWIO0 CTerleHeld OKUC/IeHUs

3JIEMEHTOB, 06paTI/IMOCTI/I peakuuny, y4daCThro KaTaJII/BaTOpa)

CdopmMHpOBaHHOCTb YMeHUsI XapaKTepu30BaTh 37IeKTPOHHOE CTpPOeHHe
aToMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSSHUM) YW HOHOB
XUMHYECKUX 371eMeHTOB 1 — 4 mepuogoB [lepuoauyeckoir cucremsr [1.1.
MeHjeneeBa U UX BaJleHTHbIe BO3MOKHOCTH, WCIIO/b3ys MIOHATUS S-, p-,

d-371eKTpOHHbIe OpOWTAIH, SHEPreTHUeCKHe YPOBHH




C(I)OPMI/IPOBEIHHOCTL YMeHUA 0OBSACHSTD 3dKOHOMEPHOCTHU HW3MEHEeHHs
CBOMCTB XUMHUUECKHX 3JIEMEHTOB U O6paByEMbIX MU COE,E[I/IHEHI/Iﬁ 110

repuojiam U rpynmnam

CCI)OPMI/IPOBEIHHOCTB YMe€HUA COCTaBJIATbL YPABHEHHA XHUMHWUYECKUX

peakLyii U pacKpbIBaTh UX CYLHOCTb:

7.1

OKHC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peaKI_[I/IfI nocpeCcTBOM COCTaBJ/IEHUSA

3/IEKTPOHHOTO 0OaslaHca 3THX peakyit

7.2

yPaBHEHMsI peakLMii pas/MuHbIX THUIOB; TOJHble W COKpalléHHbIe
ypaBHeHUsI peakivii IOHHOTO 0OMeHa, YUUThIBast YC/IOBUS, TTPU KOTOPBIX

3TU peakluu UAYT 10 KOHLIA

7.3

peakIi[iii TUPO/M3a, Peakiui KomruieKcoobpa3oBaHus (Ha mpuMepe

T'NAPOKCOKOMIUIEKCOB IITMHKA U aJ'II-OMI/IHI/IE[)

CdopmMHpOBaHHOCTb YMeHUsI MOATBEPXKATh:

8.1

Ha KOHKDETHbIX TIpUMepax XapakTep 3aBUCHMOCTH peakLIMOHHOM
CTIOCOOHOCTM  OpraHWuYecKMX COeJUHEeHUMM OT KpaTHOCTU U THUMa
KOBaJIeHTHOM CB$I3U (O- M T-CBSI3M), B3aMMHOI'0 BJIMSIHUSI aTOMOB Y TPYTIIT
aTOMOB B MOJIEKYJ/IaX, @ TAKKe OT 0COOeHHOCTel peann3aLiii pa3/IuuHbIX

MEeXdHU3MOB IMTPOTEKAHUA peaK]_[I/Iﬁ

8.2

XdpdKTepHble XWMHUYECKHe CBOMCTBA BeleCcTB COOTBETCTBYIOITUMMH

5KCIIepUMEeHTaMH U 3alMCSIMU YPaBHEHUM XMMUUECKUX peakLvii

CchopMUpOBaHHOCTb YMeHHsI XapaKTepu30BaTb COCTaB M BakKHeMIlMe
CBOMCTBa BeILeCTB, TPUHAJ/IEKALIMX K ONpeAenéHHbIM KjaaccaM U
rpynnaM coejvHeHuM (IIpOCThle BellecTBa, OKCU/bI, THAPOKCH/bI, COMH;
yTJIeBOZIOPO/bI, TIPOCThIe 3(UPbI, CIUPTHI, (PeHOJbI, albAeru/ibl, KeTOHBI,
KapOOHOBbIe KUC/IOThI, CJIO’KHBIe 3(UPHI, >KUPbI, YI/IeBOJbI, aMHHBI,

aMHHOKHCJIOTHI, OeJTKN)

10

CdopmMHpOBaHHOCTL YMEHHsI TIPOBOJUTH PACUETHI MO0 XUMUUECKHUM
(¢opMynaM M ypaBHEHMSM XUMHUECKUX peakLdd C HCI0JIb30BaHHEM

(bu3MYeCcKrX BeJIMUMH:

10.1

Macchbl (00béMa, KOMUecTBa BelljecTBa) MPOYKTa peakivu, eCyid OJHO
13 UCXO/IHBIX BELLeCTB JJaHO B BU/le PacTBOpa C Orpe/ie/IEHHOW MacCOBOM

[JloJie pacCTBOPEHHOTO BeIleCTBa WK JAHO B U30bITKe (MMeeT MpPUMecH)

10.2

MacCOBOM UM 00bEMHOM JI0/TH, BBIX0/]a TTPO/IYKTA PeakLvu

10.3

TeTI0BOTO 3 deKTa peakiiuii

10.4

00BEMHBIX OTHOILIEHUH Ira30B

10.5

10 HAaXOXKJEHUI0 XUMMHUUecKol (opMyJibl BellleCTBa




11

Bna,quI/Ie CHCTEeMOM 3HaHUH O MEeTOaX HAYUHOIr'o ITO3HAHHUA sIBJIEHUI
MpUpoabl, UCIT0/Ib3YEMBIX B €CTeCTBEHHBIX HayKaX U YMeHHe TIPUMEHATH
3TW 3HAHHA IIPU 3KCIIEPUMEHTa/IbHOM HCC/I€OO0BdAHHMH BeleCTB W [Ji4
00BACHEHUS XUMHYECKUX HBHEHHﬁ, uMerwmux MeCcto B IpUpoje,

HpaKTHHECKOﬁ AedATe/IbHOCTH Ue/IOBeKa U B HOBCE,E[HEBHOﬁ JKHU3HU

12

CchopMHPOBaHHOCTL yMeHUs] TIPUMeHsSITh (MCII0/Ib30BaTh) 3HAHUS O
COCTaBe ¥ CBOWCTBAaxX BEIIECTB /il SKCIIEPUMEHTANbHON TPOBEPKU
TUTIOTe3 OTHOCUTE/IbHO 3aKOHOMEDHOCTeM TIpOTeKaHWsi XUMHUEeCKUX
peakuii ¥ TIPOTHO3WUPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBIIEHUS;
CHCTEMHbIe XUMHWUEeCKWe 3HaHUsS il OOBSICHEHWS] W TPOTHO3WPOBAHMUS
SIBJIEHUY, WMEOIIUX eCTeCTBeHHOHAYUYHYI0 TIpUpOJY; AJISl TIPUHSTHS

IPaMOTHBIX pellleHr TIPo0JieM B CUTYaLWsIX, CBS3aHHBIX C XMMUen

13

CdopmMHpOBaHHOCTb YMeHHsl TJIaHUPOBAaTb W TPOBOJUTH XUMUUECKWN
JKCTIepUMeHT (ToJlyuyeHre UM U3yueHHe CBOWCTB HeOpPraHWYeCKUx U
OpraHMuecKHWX BellleCTB, KayeCTBeHHble peaklUd YTr/eBO0pO/0OB
Pa3/UUHBIX K/IaCCOB U KHUCJIOPOJCO/ep)Kall[iX OpraHu4eCKUX BelecTB,
pellieHre 9KCIepUMeHTaTbHbIX 3ajau 1o pAacIri03HaBaHUIO
HEOpPraHWYeCKWX W OpPraHWYeCKUX BelecTB) C COOJIOJeHreM TpaBuUiI
OesomacHoro  obpamieHuss € BeljecTBaMd MW 1abOpPaTOPHBIM
obopygoBaHuem; GOpMy/IMpOBaTh LieJIM UCCIe0BaHUS; TIPEICTaB/IATh B
pa3nuuHOM (opMe pe3y/nbTaThbl SKCIIEPUMEHTa, aHaau3upoBaTh W

OLIeHHMBAaTb X JOCTOBEPHOCTDH

14

CdopMHpOBaHHOCTb YMEHMSI OCYLIECTB/ISTh LieJieHanpaBIeHHbIM MOUCK
XAMHUYeCKOW MH(OPMAIUY B Pa3/TMUHbIX UCTOUHHUKAX (Hay4yHas U yueOHO-
HayyHasl IuTepaTypa, CpeAcTBa MacCoBOM UH(opMaluu, ceTb VIHTepHeT u
[Ipyrve), KpPUTHYeCKU aHaJM3UpoBaTh XWMHYECKYI HWH(OpMaLHIO,
nepepabaThiBaTh €€ W WCIOh30BaTh B COOTBETCTBUM C IOCTaBI€HHOMN

yueOHOM 3a/jaueii

15

CchopMHpOBaHHOCTL ~ yMeHHsI  TPOTHO3WMPOBaTh, AHAIM3UPOBATh U
OlLIeHHBaTh MHGOPMAIMIO C TIO3MLUK 3KOJIOTMUECKOW 0e30rMacHOCTH
TOC/IeZICTBUIM OBITOBOM M TMPOW3BO/CTBEHHOHN JeATEIbHOCTH UesIOBeKa,
CBSI3aHHOW C mepepabOTKOM BelljecTB; C(HOPMUPOBAHHOCTb yYMEHHH
OCO3HaBaTb  OMACHOCTb  BO3/IeCTBUSI HA  JKMBble  OpPraHU3MBI
orpefie/IEHHBIX BeIleCTB, TOHMMas CMbIC/I TIOKasaTesisi TIpeJie/IbHOU
JIOTTyCTUMOM ~ KOHIL[eHTpaIlui, W TIOACHSITH Ha TMpHUMepaxX CIIOCOObI
yMeHbIIIeHUsl U TIpe/JOTBpallleHusT UX BPeIHOTO BO3/IeHCTBUSI Ha OpraHK3M

yesioBeKa




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
110 XUMHUn

Kopg,

IIpoBepsieMblii 3/IeMeHT COjep>KaHUA

TEOPQTI/I‘{ECKI/IG OCHOBBI XMUMHWH

1.1

Crpoenue BeljectBa. CoBpeMeHHasi Mojiellb CTpOeHUsi atoMa. PacmpezeneHue
3JIEKTDOHOB TIO SHEpPreTHUeCKHMM YpOBHAM. Kraccudukanus XAMHUECKUX
3/1eMeHTOB. OCOOEHHOCTH CTPOEHUS YIHePreTHUeCKHUX YPOBHEH aToMoB (s-, p-, d-
3/ieMeHTOB). OCHOBHOe W BO30Y)K/IEHHOE COCTOSIHMSI aTOMOB. OJIeKTPOHHAs

KOH(Uryparus atoMa. BaneHTHbIe 3/71eKTPOHbBI

1.2

Ilepuogyueckass cucrtemMa XuUMHUYeCKUxX syiemeHToB .M. MeHgesneeBa.
®usnyeckuit cmbicn Ilepuoanueckoro 3akona [1.V1. MengeneeBa. [IpyuunHbl 1
3aKOHOMEPHOCTH W3MeHeHHsI CBOMCTB 3/7IeMEHTOB U UX COeJVHEeHUM I10
nepyoZiaM M TrpymnnaM. 3aKOHOMEPHOCTH B W3MEHEHWM CBOMCTB TMPOCTBIX

BeII[eCTB, BOJOPO/HbIX COeJUHEHUM, BBICIIIUX OKCUJIOB U TUAPOKCUIOB

1.3

BasieHTHOCTb. DIeKTPOOTpHULaTeTbHOCTh. CTerneHb OKUC/IeHHUST

1.4

Bugel xumudeckol cBs3u (KOBaJieHTHasi, MOHHasi, MeTas/yinueckasi, BOJOpPOHast)
1 MexaHU3Mbl eé oOpa3oBaHust. MexMoJieKyJ/IsipHble B3auMo/ielicTBYs. BerrectBa
MOJIEKY/IIPHOTO U HEMOJIEKY/ISIPHOTO CTpPOeHMs. THMbl KPUCTaIMUeCKUX

peLIETOK. 3aBUCUMOCTb CBOMCTBA BEILIeCTB OT THIA KPUCTA/ITMUeCKON PeIléTKA

1.5

Xumuueckasi — peakuus.  Krmaccudukauyss — XMMUYeCKMX — peaklMii B

HEOpPraHUUYeCcKOM U OpraHuuecKor XUMUU. 3aKOH COXPaHeHHWsI MacChl BeIL|eCTB

1.6

CKOpOCTh peakLiH, eé 3aBUCUMOCTb OT Pa3/IMUHbIX ()aKTOPOB

1.7

TernoBble 3¢ (deKThl XMMUYeCKUX peakiuil. TepMoxuMUuecke ypaBHeHUs

1.8

Ob6patuMble peakuyd. XUMHYecKoe paBHOBecre. DaKTOphl, BUSIOLIME Ha

COCTOSIHHMe XMMUYeCKoro paBHoBecus. [Ipunuumn Jle [lartesnbe

1.9

OnekTponmuTudeckass auccouyarys. CunbHble U ciabble 3meKkTpormThl. Cpena
BOJHBIX pacTBOPOB BellleCTB: KHCJas, HeWTpa/bHas, Ie/soyHas. CTerneHb

aucconualyu. Peakiiu HOoHHOTO 0OMeHa

1.10

I'apponus coneil. MloHHOe mpou3sBefieHUe BOAbl. BoopoaHbii nmokasartenb (pH)

pacTBopa

1.11

Crioco0bl BeIpaKeHHs! KOHIIeHTpaLiy pacTBOPOB: MacCOBast IO/ PACTBOPEHHOTO
BellleCTBA, MOJISIpHasl KOHLieHTpauus. HacellleHHble U HeHacblleHHbIe
pacTBOpbI, paCTBOPUMOCTb. KprcTanioruaparsl

1.12

OKUC/IUTE/TbHO-BOCCTaHOBUTE/IbHBIE peaki[uM. [loBefieHre BeIecTB B Cpefilax C




Pd3HBIM 3HAYEHHUEM PH MeTO,Z[BI 3JIEGKTPOHHOI'O OaaHca

1.13

DJIeKTPO/IM3 PAaCTBOPOB U PACI/IaBOB COeit

OCHOBBI HEOpPraHUUeCKOW XUMHU

2.1

K]'IaCCI/I(bHKaLII/IH HeopraHN4YeCKUx COEAHHEHHﬁ. HOMEHK]IaTypa HeopraHn4YeCKUux

BeIIeCTB

2.2

XyUMUUeCKHe CBOWCTBA Ba)XKHEMIIMX MeTa//ioB (HAaTpuM, Ka/luid, KasbLui,
MarHuM, ajlOMUHUM, I[UHK, XpOM, >Keie30, Me/ib) U UX coeauHeHWH. OOrue

CITI0COOBI MOoJIy4eHHs MEeTAJI/I0B

2.3

XuUMHUUeCKre CBOMCTBa BaKHEWIIMX HeMeTa/sioB (TaJoreHoB, Cephl, a3oTa,
dochopa, yriepoga U KpeMHUs)) U UX  COeiuHeHWU  (OKCU[OB,

KUCJIOPO/ICO/iep KalliuX KUCIOT, BOAOPOAHbBIX COeJUHEeHNI)

2.4

I'eneTnueckasi CBA3b HeOpraHMYeCKUX BeleCTB, IMIPUHaA/IeKallluX K Pd3/IMUHBIM

K/1acCaM

2.5

HAEHTH(I)HK&LIHH HeopraHn4eCkKux COG,E[I/IHGHI/II;’I. KauecTBeHHbIe peaKL11 Ha

HeopraHnyeckKue BelleCTBad U HOHbI

OCHOBBI OpraHM4eCcKou XUMUU

3.1

OcHOBHBIE TIOJIOKEHWsI TEOPUM XUMHUYECKOrO0 CTPOeHUsT OpraHWYeCcKUx
coepvHeHu A.M. byTsiepoBa. YTr/iepo/iHbll CKeslleT OpraHUYeCKOW MOJIEKYJIBL.
KpaTHOCTb XWMHUECKOW CBSI3U. S- U P-CBS3U. Sp3-, Sp2-, Sp-rHOpUAM3ALUM
opbuTasneii aToMOB yrieposia. 3aBUCMOCTb CBOMCTB BeIlleCTB OT XHMHUECKOIo

cTpoeHus MonekyJ1. ['omonoru. ['omonornueckuii psz. VIsomepusi 1 U3oMepel

3.2

[MonsiTue 0  QyHKUMOHanbHOM  rpymnre.  OpueHTalMOHHbIe 3¢ (deKTbI

3aMecTUuTesei

3.3

[MpencraBneHre O KaacCU(PUKAI[MM OpraHAYecKuX BelllecTB. HomeHKaTypa
OpraHWYecKUX COoeJuWHeHWN (cucTemMaTHyecKas)) M TpUBUA/bHbIE Ha3BaHUS

BAKHEUIIINX Hpe,[[CTaBHTEHEﬁ KJ/IaCCOB OPraHUY€CKHX BEIEeCTB

3.4

CB0OO/HOpAIMKATBHBIA W WOHHBIM ~MeXaHW3Mbl peakuuu. [loHsTHe O

Hyk/eoduse u snekrpodusie. [IpaBuno MapkoBHuKoBa. [IpaBusio 3aiilieBa

3.5

AnkaHbl. XMMUYeCKHe CBOWMCTBA ajKaHOB: rajJloreHUpPOBaHUe, [lerupHUpOBaHue,
TepMUUECKOe pa3/io)KeHWe, KPEeKWHI, u3oMepusalusi, ropenue. I[lonyueHue
ankaHoB. lluknoankanbel. CreludurKka CBOWCTB LMK/IOAJKAaHOB C MajbIM

pa3MepoM LjMK/Ia. Peakiiyy nprcoejMHEeHUsI U PaJiIUKalbHOTO 3aMellleHus

3.6

AnkeHbl. XMMHUeCKHe CBOMCTBA: peakL[Mu MPUCOeJUHEeHUs (rajoreHrpoBaHue,
TUpUPOBaHue, TUAPOrajJoreHUpOBaHue, TUAparalys), FOPeHUs, OKUCJIeHUS U
nosMMepu3avi. [IpoMbliiyieHHble U JlabopaTopHbIe CIOCOOBI  TIOy4YeHust

d/IKEHOB




3.7

AnkagvieHbl. XWMWUYeCKHe CBOWMCTBA ajKaJUeHOB: peakLUuu MpPUCOeJUHEHUS
(rugpupoBaHUe, rajOreHUpOBaHWE), TOpeHUs W TonuMepusaluu. [lonydyeHue

anKaJieHoB

3.8

AnkuHbl. XMMHUUYECKHe CBOWCTBA: peakLMu TpUCoeuHeHus (rajioreHUpoBaHue,
TWpUPOBaHue, TH/pAaTaliysi, THpOrajoreHHpoBaHue) Kak Crocob TosyuyeHus
TOJIMMEPOB U JIPYTUX TIOJe3HbIX TPOAYKTOB. Peakuyu 3amelneHusi. ['opeHue
aljeTu/IeHa KaK MCTOUHUK BbICOKOTEMIIEpaTypPHOI'O TlaMeHHU /i/Isl CBapKU U pe3Ku

MeTaJl10B. HPI/IMGHEHI/IE dlleTHh/IeHa

3.9

Apenbl. XuMHyeckue CBOMCTBa 0OeH30/ma: peakLUU 3/1eKTPO(HUIBHOTO
3aMelleHus, TIpucoefuHeHus (TUAPUPOBaHWE, TajoreHUpoBaHue). Peakuus
ropeHusi. Ocob6eHHOCTH XUMHUECKHWX CBOWCTB Tosayosa. [lomydyeHue GeH3oa.
OcobeHHOCTH XMMHUECKMX CBOWCTB CTHpoOJia. [losmmepu3anusi CTHUpOJIA.

CriocobbI rosiyueHUst ¥ IpUMeHeHre apOMaTHUeCKUX yTIeBOA0PO0B

3.10

Cruptel. [lpefienibHble  OHOATOMHbIE  CIUPThBL. XUMHYECKHWe CBOMCTBaA:
B3aMMO/IEHICTBE C HATpUeM KakK CI0CcO0  YCTaHOBJIEHUS — Ha/IAUMs
TUJPOKCOTPYMIbI, C  TajJioTeHOBO/IOPO/IaMU  KaK  Crocob  rosiyueHUs
pacTBOpUTe/IeH, BHYTPU- U MEXMOJIEKYJ/ISIpHast leruaparauys. Peakuys ropeHusl.
[TonmyueHue STaHOMA: peakiusi OpO’KeHWs TJIFOKO3bl, THApaTalusi >STUIeHa.
OTUNEHTJIMKO/Ib YU TJIMLEPUH KaK Mpe/CTaBUTeNN TpeebHbIX MHOIOaTOMHBIX

CIHUPTOB

3.11

deHon. Xumuueckue CBoMcTBa (eHona (peakuu C HAaTpUeM, T'MPOKCHIOM

HaTpusi, 6pomom). [TosyueHue dheHoma

3.12

Anberuabl. XuMu4eckue CBOWMCTBA MpeJebHbIX albJeruioB: T'MAPUPOBaHUE;
KaueCcTBEHHbIE peaKI[MM Ha KapOOHWU/IBbHYIO TPyIy (peakius «CepeOpsiHOoro
3epKasa», B3aumogeiicteue c ruapokcuziom Meau (II). [TonyyeHue rpeaenrbHBIX
aZbervJoB: OKHC/JIeHWe CIIUPTOB, TyjpaTanus aueTwieHa. ALeTOH Kak

npeacTraBrUTe/Ib KeTOHOB. OcobeHHoCTH Peakr OKMC/IEHHSA alleTOHa

3.13

KapboHoBbIe KHC/IOTBI. XWMHWYeCKHe CBOWCTBA TIpeZe/bHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUC/IOT. OCOOEHHOCTH XUMHUUECKHUX CBOMCTB MypPaBbUHON KUC/IOTHI.
[TonyueHue TIpeZie/IbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHC/IeHHE
a/IKaHOB, a/JKeHOB, MEPBUUHBIX CIIMPTOB, ajlbJervoB. Boiciive npejenbHble U

Herpe/ie/TbHble KaApOOHOBbIE KUC/IOThI

3.14

Cnoxxuble 3¢upbl ¥ skupbl. CriocoObl TMOMy4YeHUs] CJIOXKHBIX  3(UPOB.
Ob6patuMoCTh peakiuu STepudukauyu. [IpriMeHeHHe C/IOKHBIX 3(QUPOB B
NUILeBOM U mnap(pOMepHOW MNPOMBILIIEHHOCTH. JKUpBl KaK CI0XHbIE 3(QUPbI
IJIMLIEPYHA M BBICIIMX KapOOHOBBIX KHCIOT. XHUMHUeCKHe CBOMCTBAa >KHPOB:
TUJpUpPOBaHUe, OKWUCIeHWe. ['WApOonv3, WM OMbUIEHWE, >KUPOB KaK CIoco0

TIPOMBIIIIJIEHHOTO TIOYYeHUs] COjied BBICIINX KapOOHOBBIX KHUCIOT. MbLIA Kak




COJIM BBICHINX Kap6OHOBbIX KHC/I0T

3.15

XyMUYecKkrue CBOMCTBA T[JIFOKO3bl: peaklMd C YyyaCcTHeM CIIMPTOBBIX U
aJIbZIETUIHOM TPYMI U MOJIOUHOKUC/IOe OposkeHue. IIprMeHeHHe TJIFOKO3bI, eé
3HaueHHe B )KU3HeZesTeJIbHOCTU opraHusMa. [Jucaxapuzpl: caxapo3a, MaabTo3a.
BoccranaBnvBarwlile Y HeBOCCTaHaB/IMBAKOIIMe [Aucaxapufbl. ['maponus
mucaxapuzioB. Ilonmcaxapugpl: Kpaxmas, riavkoreH. CTpoeHHe MakKpOMOJIEKY/l
Kpaxmasa, IVIMKOreHa W Le/UTtosio3bl. Pusruyeckue CBOMCTBA KpaxMmana |
L[e/UTF0/I03bl.  XMMHUUECKHWe CBOMCTBA KpaxMmana: THJpO/u3, KaueCTBeHHas
peakusi ¢ MOJOM. XMMHUeCKHe CBOWCTBA LIe/UIIOJIO3bI: TUJPO/U3, TOJyuyeHue
3¢upoB 1ie/H0sI03bl.  [IoHSATHE 00 WMCKYCCTBEHHBIX BOJIOKHax (BHCKO3a,

alleTaTHBIN LIE/IK)

3.16

AMyHBI. AMMHBI KaK OpraHAuYecKre OCHOBaHWS: peakLiy C BOZOW, KUC/I0TaMH,
peakldsi TropeHUs. AHWIMH KakK IIpe/iCTaBUTe/lb apOMaTHUeCKUX aMHHOB.
XUMyYecKrde CBOWCTBA aHW/IMHA: B3aUMOJEHCTBHME C KHCIOTaMH, OpOMHOM
BO/IOM, oOkucieHve. [lomyueHWe aMHUHOB aJKWIMPOBaHWEM aMMuaka U

BOCCTaHOBJ/IEHHEM HUTPOIIPONU3BOAHBIX YI/IEBOAOPO4 0B

3.17

AMUHOKUCTIOTBI U OenKu. AMHMHOKUC/IOTHI KakK amM@OTepHble OpraHHuecKue
coepuvHeHusi. OCHOBHbIe AMHWHOKHC/IOTHI, oOpasywoique Oesnku. XuUMUUecKue
CBOMCTBa OE/IKOB: THU/POJIU3, [JeHaTypalis, KaueCTBeHHbIe (LIBETHBIE) pPeaKI|u

Ha Oenku

3.18

CTtpoeHuve U CTPYKTypa TOJMMEPOB. 3aBUCHMOCTb CBOMWCTB IIOJMMEPOB OT
CcTpoeHusi MoJieKy/l. OCHOBHBbIE CITOCOOBI TIOJTyUeHUsT BBICOKOMOJIEKY/ISIPHBIX
COeZIMHEHUM: peakl[M TIOMMepU3allid U TIOJMMKOHZeHcaluu. Knaccudukarys

BOJIOKOH

3.19

VpeHTHdUKaLMS OpraHiyecKUX coeIMiHeHUN. PellieHre 5KcriepuMeHTabHbIX

3ad4 Ha paClioO3HaBaHHe€ OPraHUYeCKHX BEIleCTB

3.20

I'eHeTHueckas CBSI3b MeXAy Kj1aCCAMHK OpPraHUYeCKHUX COE,[[I/IHEHI/Iﬁ

XUMHUA U )KU3HDb

4.1

XuMusi B TIOBCeJHEBHOW »u3HU. [lpaBusa Ge3omacHOi pabOThl C eJKUMHY,

rOprOYMMHA U TOKCMYHBIMU BelljeCTBaMH, CpejCTBAMU OBITOBOU XUMHHU

4.2

XuMHUs U 3[0poBbe. XUMUS B MeZIMLIMHe. XUMUSI U CeJTIbCKOe X03SIMCTBO. XHUMHUS B
MIPOMBIIIIEHHOCTU. XUMHUsI U SHEpreTUKa: TPUPOJAHbINA U TOMyTHbIN HedTIHON
rasbl, UX COCTaB W McHonb3oBaHue. CoctaB HeTH U eé TiepepaboTKa (TTPUPOJHBIE

VICTOYHHKHU yTJIEBOZIOPO/IOB)

4.3

XuMmusi ¥ 9Kojorusi. XUMUUecKoe 3arpsi3HeHHe OKpY»Karolllel cpefbl U ero
nocnesactBus. OxpaHa rujpocdepsl, TOUBbI, aTMocdepsbl, dhopbl U (payHbl OT

XUMHWYECKOI'0 3drpsa3HEHUS. Hp06neMa OTXOJI0B U MOOOYHBIX IMMPOAYKTOB.




AJIBTepHaTI/IBHbIe HNCTOYHHKH SHEPrumn

O6U_[I/Ie npeacTaB/e€eHsd O TIPOMBILIJIEHHBIX criocobax MosIiyueHusd XUMHUUYECKHX

BellleCcTB (Ha MpHMepe TPOM3BO/CTBA aMMMaKa, CepHON KUCOThl). UépHas u

4.4 1BeTHass  MeTa/uiyprus. CTek/o M CWIMKAaTHasg  [POMBILUIEHHOCTb.
[MpombiiiieHHass  opraHuueckas  xumus. CbIpp€  [jI1  OpraHUuUecKou
MIPOMBILLIJIEHHOCTH

5 Turbl pacuéTHBIX 3314
£ 1 PacuéTbl Macchl BelljecTBa Wiu 06bEMa rasoB 10 U3BECTHOMY KOJIMUECTBY
" | BerjecTBa, Macce U 06BEMY OJHOTO U3 YYACTBYIOLIHMX B PaKIA! BEIL|eCTB

5.2 PacuéTsl TerioBoro 3¢ ¢dekra peakijuu

5.3 PacuéTbl 00BbEMHBIX OTHOLIIEHHH ra30B MPU XUMUUYECKUX peaKLUsiX

£ 4 PacuéTel Macchl (00B€Ma, KOJTMUeCTBA BelljecTBa) MPOAYKTOB Peaki[|u, ec/iu

' O/THO U3 BEIL|eCTB JJaHO B U30bITKe (MMeeT MPUMECH)
e PacuéThl MaccoBOM WM 00BEMHOM ZI0OM BBIXO/A MPOJYKTA PEAKIUU OT
" | TeopeTHUeCKH BO3MOKHOTO
PacuéTtel Maccel (00bEMa, KOMMYECTBA BeIleCTBa) MPOAYKTA PeakLvu, eCu
5.6 | oIHO M3 BeIeCTB ZAHO B BHIe paCcTBOpa C OIpe/ie/IEHHON MacCOBOM foJtei
PacTBOPEHHOIO BelecTBa
57 PacuéTel € MCronb30BaHWEM MOHATUNM «MacCoBast J0Jish», «MOJISIpHast
" | KOHILIeHTparHsI», «PaCTBOPUMOCTb»
HaxoxxaeHue Moseky/sipHoi (hopMyJ/ibl OpraHuuecKoro BelecTa 1o ero
5.8 | MJIOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIIMX B €r0 COCTaB, WIH TI0

MPOAYKTaM CrOpaHUst




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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