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INOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMma 1Mo XMMHHM Ha ypOBHe CpefHero o01iero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe ®DeziepaqbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBanuu B Poccuiickoii @egepaiiii», TpeboBaHU K pe3yibTaTaM OCBOEHUS
benepanbHOI obpa3oBarebHOM IIPOrPaMMEI cpemHero ob1iero
obpazoBanusg(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, c¢ yuérom KoHienmu TmpenojaBaHus
yuebHOro mipegMeTa «XuMus» B 0Opa3oBaTe/lbHBIX OpraHu3salusx Poccuiickoit
depepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/bHbIe TIPOTPaMMBI, |
OCHOBHBIX TIONOKeHUW «CTpaTeruyd pa3BUTUS BOCIUTaHUA B Poccurickoun
®epnepaiuu Ha niepuof, 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe YIJIyO/JEHHOTO W3y4yeHUs 3aHUMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro oOpa3oBaHus yuammxcs 10-11 ksaccos.
W3yuyeHnne tipeAMeTa, peaqu3yeMoe B YCUIOBUSIX AU depeHLMpOBaHHOrO,
npoduibHOrO 00yueHusi, Tpu3BaHO obecrieunTh 00Ije00pa3oBaTeNbHYID U
OOITeKy/IbTYPDHYIO ~TIOJTOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl
aflarTaliiu UxX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM JKU3HU B COLIMyMe, a TaKxke AJis
MIpO/I0/DKeHrs: 00yueHusi B OpraHu3alusix MpodeccroHasbHOTO 00pa3oBaHusi, B
KOTODPBIX XUMHUS SIB/ISIETCS OJJHOW M3 NPUOPUTETHBIX AUCLIUTLIVH.

B mporpaMMe 10 XMMWM Ha3HaueHUe mpeaMeTa «XHUMUSD» [OydaeTr
MoipoOHYI0  WHTepIipeTalii0 B COOTBETCTBMM C  OCHOBOTIOJIAraroliMU
nosioxkeHusimu PI'OC COO o B3auMo00yC/IOBJIEHHOCTU Lieiel, cojeprkaHus,
pe3y/nbTaToB 00yueHusi U TpeOOBaHWM K YPOBHIO TOATOTOBKU BBIMTYCKHUKOB.
CBUIETeNBCTBOM TOMY SBJISIFOTCS CJIeYIOLIME BBITIOIHSIEMble TIPOrPpaMMOM T10
XUMUU (PYHKLIAU:

e MH(OPMALIMOHHO-MeTO/IYeCKasi, peanv3alys KOTOpod obecrieunuBaeT
TojiyueHre TIpeJCTaB/eHUs O LessiX, Cojiep)KaHud, oOIledl cTpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHS 00yUarOIIUXCS CPe/ICTBaMU TIpeiMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpoduJIs;

e OpraHM3alLMOHHO-IIJIAHUPYHOLas, KOTOpast rpejycmMaTpuBaeT
orpejiesieHe: TIPUHLMIIOB CTPYKTYPHUPOBaHUS M IIOC/Ie[0BaTe/IbHOCTH
n3ydeHuss yueOHOTO Marepuasia, KOMAYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAX0J0B K (DOPMUDPOBAHHIO COZEprKaTebHOU OCHOBBI
KOHTPOJISI U OLIeHKHM 0O0pa30BaTe/bHbIX AOCTMXKeHUW 00ydJaroiuxcsi B
pamMKax WTOTOBOM aTTecTaliuM B (opMe eJUHOr0 TOCyAapCTBEHHOIO
5K3aMeHa [0 XUMUU.

[Tporpamma Aijisi yriy6/1IEHHOTO U3YUYeHUsS] XUMUU:



e yCTaHAB/IMBaeT WHBApHAHTHOE TIpeIMETHOe COfiep)kKaHWe, 00si3aTe/lbHOe
[/ W3y4yeHUsi B paMKaX OT/AeNbHbIX MpoQuien, mnpegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripejie/ieHre y4eOHOTO BpeMeHH, PeKOMEeHyeMOTO
JJ1s1 U3yUeHUsl OT/Ae/bHbIX TeM;

e TpejjaraeT ITIPUMEPHYIO II0C/e/0BaTe/IbHOCTh U3yueHus ydyeOHOTO
Marepuasa C y4éTOM JIOTUKU TIOCTPOEHUs] KypcCa, BHYTPUIIPEIMETHBIX U
Me>XXIpeJAMeTHBIX CBsI3el;

e 1aéT METOAUUECKYIO UHTepIIpeTaluio 1je/lel U 3a/lau u3ydyeHus rnpeameta
Ha yr/1y6/1I6HHOM ypOBHE C YUYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpepHero obimiero o00pa3oBaHUSs, COZE€P)KaTeJIbHOW XapaKTepUCTUKU
TJIAHUPYEeMbIX —pe3y/bTaTOB OCBOEHWSI OCHOBHOW oOpa3oBaTenbHOMN
TIPOrPaMMBI cpeHero o011ero obOpa3oBaHus (JITMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXXe C yUETOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX  IeWCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusi TIpeiMeTa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MpOrpaMMe IO XUMHH MpPeyCMOTpeHa
TIPEeMCTBEHHOCTh C OOyuyeHHMEM XWUMHHM Ha YpOBHe OCHOBHOTO 0011ero
obOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHH
o0s13aTe/lbHOM (MHBApUAHTHOI) COCTABJISIOIEH CoZiepyKaHHs yueOHOro IipeaMeTa
«XUMHSD» OCTAéTCs BO3MOXKHOCTH BbIOOpDA €ro BapUaTHMBHOM COCTaBJISIIOLIEH,
KOTOpasi /I0/DKHa OIpeJie/IsiThCs B COOTBETCTBHMU C HarpaB/eHWeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cooTBeTCTBUM C KOHUeNTya/JbHbIMM TMoJyioKeHusMu PI'OC COO o
Ha3HaueHUW TIpegMeToB 0a30BOro U yriayOJéHHOTO YpOBHeW B CHCTeMe
mddepeHIMpoBaHHOTO 00yuYeHUsT Ha ypOBHe cpejHero o0iiero ob6pa3oBaHMs
XUMHS Ha YpOBHe YI/IyO/JIEHHOTO W3y4YeHUs HampaB/eH Ha peanu3aljiio
TPEEMCTBEHHOCTH C  TOC/JeAYIOU[MAM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHMsI B paMKax W3y4yeHHUs CHelUaJbHbIX eCTeCTBeHHO-Hay4YHbIX W
XUMUYECKUX JUCLIUIUIMH B By3aX M OpPraHu3alfusix cpejHero mpodeccroHaaIbHOTO
obpa3zoBanusi. B 3Toil CBsi3u wu3yueHWe mpeAMeTa «XUMUs» OPHUEHTUPOBAHO
NIPeUMYIIIeCTBEHHO Ha  pacliipeHWe U yryiyb/ieHHWe  TeopeTHYecKod U
TIPAKTUUeCKOM TIO/TOTOBKK 00y4Jarolyxcsi, BbIOPABILKX OIpeie/éHHbIN TPOohub
o0yJeHMs], B TOM UHC/ie C IePCIIeKTUBOM T0C/IeYIOIIero moyueHuss XMMUUeCKOTo
oOpa3oBaHMs B OpraHU3al[usaX NpodeccuoHanbHOro oOpa3oBaHus. Hapsay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IaHUPYeMBIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl  CpefiHero ooOimero o6pa3oBaHUs
v3yueHue TipefiMeTa «XUMHsS» OPHEHTHMPOBAHO Takke Ha pellleHHe 3aja4



BOCTIMTAHUS W COL[MA/IbHOTO Pa3BUTHS 00ydarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHaIu3alyuyd y4eOHOro TpyAa |
000011IEHHBIX  CITOCOOOB  [JIeATeTbHOCTH, HMEIIMX  MEeXAUCITUIIMHAPHBIH,
Ha/ITpe/IMeTHBIN XapaKTep.

CocCTap/sOIMMHY TIpeMeTa «XHUMHUsI» Ha YPOBHE YI/IyO/JIEHHOTO W3yueHHUs
ABJIAIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHudueckass xumusi» u  «OOijasi u
HeopraHuueckasi Xumusi». [Ipy ornpezesieHUM MOAXOA0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COZiep)KaHusi 3THUX KypCOB B MpOrpaMMe [0 XWUMHH 3a OCHOBY
npuHATEI T0/10KeHnss PI'OC COO o pa3miuusax 0a30BOro0 M yrayOnIEeHHOTrO
yPOBHe# U3yueHus peaMeTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» u «OOwas wu
HEOpraHWyeckKasi XUMHsD» COCTaB/sieT COBOKYITHOCTb TMpeAMETHbIX 3HaHUU WU
yMeHUM, OTHOCSIMXCS K 06a30BOMYy YPOBHIO M3yueHHs TpeiMeTa. JTa CHCTeMa
3HAHUMN TIOy4yaeT OINpejie/IéHHOe TeopeTHUYeckoe [OIOHeHWe, TI03BOJISIolee
OCO3HAaHHO OCBOUTH CYIIeCTBEHHO Oosiblliuii  00BEM  (PaKTOOrMUECKOTro
MaTepuana. Tak, Ha yriayOsiéHHOM YpOBHe wW3yyeHHs TipeiMeTra obecrieueHa
BO3MOXXHOCTh 3HAUWTE/JILHOTO yBeJMueHusi O00bEéMa 3HaHUM O XUMHUECKUX
jjieMeHTaX M CBOMCTBaxX MX COeIMHEeHWN Ha OCHOBe pacCIIMpeHus U yriaybiaeHus
TIpe/ICTaB/eHUA O CTPOEHWM BelllecTBa, XMMUUECKON CBS3UM M 3aKOHOMEPHOCTSIX
TIpOTeKaHUs peakiyii, pacCMaTpHUBAaeMbIX C TOUKU 3PeHUs] XUMHUUYECKONH KUHEeTUKHU
U TepMOAWHAMUKH. VI3yueHue TepHOANYECKOTO 3akOHa | [lepuoauueckoi
CUCTeMbl ~ XWMHUYECKHUX  3/eMeHTOB  0asupyeTcsi  Ha  COBpeMeHHBIX
KBaHTOBOMEXaHWUYECKUX Tpe/ICTaBIeHUsIX O CTPOEHUM aToMa. XUMHUUecKas CBSI3b
00BSICHSIETCS C TOUKH 3PeHHsT SJHePreTHUecKuX M3MeHeHHUH MpHu eé oOpa30BaHUN U
pa3pylIlleHnd, a Takke C TOUKK 3peHUss MeXaHU3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHseTcs  (OpMHUpOBaHWEM  TIpeACTaB/ieHHd 00
3/IeKTPOXMMHUYECKUX MpoLieccax M 37eKTPOJIU3e paciljlaBOB U paCTBOPOB BelL[eCTB.
B Kypce opraHuueckoid XUMWU TPU PaCCMOTPEHUM DPeakKLMOHHOM CIOCOOHOCTH
coeuHEHUN yaesnsieTcss ocoboe BHUMaHKe BOMpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKYJlaX ¥ MeXaHW3MaX peakiyil.

Ocoboe 3HaueHWe UMeeT TO, UTO Ha CO/ep)KaHHWe KypCOB XUMHHU
yriy6/EHHOTO YPOBHS M3yUeHUst /JIs1 K/IaCCOB OTpe/ie/IEHHOTO Npoduis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy U XapakTep /OIOJHEeHWH K oOIeli cucreme
TIpeIMeTHBIX 3HAHWM) OKa3bIBAlOT B/IMSHUE CMeXHble MpeAMeThl. Tak, HalpumMep,
B COJiep)KaHUM TpeiMeTa [i/isl KJ1IaCCOB XUMUKO-(pu3ndeckoro npoduss 6osblioe
3HaueHue OyJyT UMeTh 37ieMeHThbl yueOHOro marepuasna 1o obmiedi xumuu. I1pu
W3ydyeHWH TIpeiMeTa B JJaHHOM CJiyuae akieHT OyJeT cjenaH Ha OOIIHOCTH
MeTO/IOB TI03HaHHs1, OOIITHOCTh 3aKOHOB W T€OpU B XMMHUU U B (PU3MKe: aTOMHO-
MOJIeKy/IsipHasi Teopusi (MOJieKyJisipHasi Teopusi B (hM3UKe), 3aKOHbI COXpaHEHUSs



MacChl M 5HEpPryd, 3aKOHbl TePMOAWHAMMKH, 3/€KTPOJIM3a, MpeJCcTaBAeHUsl O
CTPOEHNH BelleCTB U ApYyroe.

B TO e Bpemsi B cCoOjJepXKaHWW TpeAMeTa [l KIaCCOB XUMHKO-
6roiornueckoro nMpoduis OOJBINKA yAeTbHBIA BeC OyJeT WMeTb OpraHuuecKast
XuMus. B 39TOM ciyuae MpeAOCTaB/sieTCss  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XUMWYECKOW  OpraHu3al[ii  K/IeTKU  Kak
OMONOrMYecKOl CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIpUMepy, TakKue
CTPYKTypHble KOMITOHEHTBI, KakK JIUTIHAbI, OeKH, YIeBO/bl, HYKJIeHMHOBbIE
KUCJIOTbI U Apyrue. [Ipv 3TOM 3HaHHS O COCTaBe U CBOWMCTBAX IpejCTaBUTeseN
OCHOBHBIX KJ/IaCCOB OpraHWYeCKHWX BeIIeCTB C/Iy>XKaT OCHOBOW [Jisi U3yueHHs
CYILIHOCTU MPOL[eCCOB (POTOCUHTE3A, [IbIXaHUsl, TTUII[eBapeHUs.

B mnnaHe ¢opMupOBaHUSI OCHOB HAyYHOTO MHPOBO33DEHUS], OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OIbITA IMPAaKTUUeCKOro MPUMeHeHUs] HayYHbIX
3HaHUW HM3yueHue rpeaMeTa «XUMHUs» Ha YyriayOJéHHOM YpOBHE OCHOBAHO Ha
MEXXIIPe/IMETHBIX CBSI3SIX C YyueOHBIMM TIpeJiMeTaMH, BXO/SIIMMU B COCTaB
npeMeTHBIX obOsacteii «EcTecTBeHHO-HayuHble TpeAMeTbl», «MareMaTukKa |
vHbopmaTuKa» U «PyCcCKuil SI3bIK U IUTepaTypa».

[Tpy wm3yuyeHun yuyeOGHOro mnpeamMeTa «XHMHS» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOT'O U cpejiHero obiero oopa3oBanusi (Ha 6a30BoM
YPOBHE), 3a/lauel MepBOCTEeNeHHOM 3HAaUYMMOCTHU SIB/ISIeTCs ()OpPMUPOBaHHWE OCHOB
HayKM XWMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, ITPAKTHUUeCKOMH
JesiTeNTlbHOCTU Ye/lI0BeKa U OJJHOTO 13 KOMITIOHEHTOB MUPOBOM KYJIbTYphI. PelieHue
3TOM 3a/laud Ha yIVIyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IpeAriosaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢dopMUpoBaHKe TIpe/CTaB/eHUM: O MaTepuaJibHOM €eJJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U TTI03HAaBaeMOCTH SIBJIEHUM TIPUPO/bI, O MECTe XUMUU B
CHUCTeMe eCTeCTBeHHbIX HayK M eé Bejylledl posud B obecrieueHHH
YCTOMUMBOTO  pa3BUTHs  Ue/iOBeUeCTBA: B  pelIeHHd  IpobyieM
9KOJIOTMYECKOM, SHepreTUUYeCcKOW U IMUIleBOi 0e30IMacHOCTH, B Pa3BUTHHU
MeJULMHbI, CO3[aHUU HOBBIX MaTepuasoB, HOBbIX UCTOUHHMKOB SHEPrUH, B
obecrieueHHWH palOHABLHOTO TIPUPO/OINO/b30BaHus, B (OPMUPOBAHUU
MHDPOBO33peHUsI U 00Iell Ky/JbTypbl UeJIOBeKa, a TaKKe 3KOJIOTUYeCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO Y TIPUPOJHOU Cpejie;

e OCBOEHME CHCTeMbl 3HAaHWM, JeXalquX B OCHOBE XHWMHUUECKOU
COCTaBJISIFOIIIeN eCTeCTBeHHO-HayUHOW KapTHUHBI MUpa: (yHZaMeHTaTbHbIX
TOHATUM, 3aKOHOB W TEOPUM XUMHWH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH BellleCTBA Ha PpasHbIX YPOBHSIX — aTOMHOM, WOHHO-
MOJIEKYJIIPDHOM, ~ HaJMOJIEKY/ISIDHOM, O  TepMOJAWHAMUUECKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHUs XUMWYEeCKUX peaklud, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTeMax, 00 001X
HayYHbIX MMPUHLIUMNAX XMMUYECKOTO MPOM3BO/ICTBa;

» (opMHpOBaHUe y o0y4JaroImxcs 0CO3HAHHOT'O TTIOHUMaHMUsI
BOCTPeOOBAHHOCTH CHUCTEMHBIX XHMHUYECKHWX 3HaHWM [Ji1 O0ObSCHEeHHs
K/TFOUeBBIX Hlell U MpobsieM COBPeMeHHOW XWMUH, [/ OObsCHEeHHs U
TPOTHO3UPOBAHUSA SBJIEHWH, WUMEIOIL[MX eCTeCTBEHHO-HAYUHYIO TIPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeM, MPOrHO3UPOBaHUsl,
aHa/IM3a U OIeHKH C TIO3ULINK 3KOJI0rMUeCcKoi 0e301MacHOCTH MTOC/Ie[CTBUH
ObLITOBOM U IIPOMU3BOJICTBEHHOM /[IeTeJIbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMUUECKHM  TIPOM3BOZCTBOM, MWCIIO/Ib30BaHWEM U  TepepaboTKoi
BellleCTB;

e yriybseHWe  TIpeCTaBeHWM O  HAyuyHbIX  MeTOoJaxX  II03HaHMS,
HeoOXOAUMBIX i TpUOOpeTeHHsT YMeHUW OpHUeHTHUPOBAaThCS B MHpe
BelleCTB M OOBSICHEHUS] XUMHWUECKUX sIBJIeHWHM, WMEIOINX MeCTO B
TpUpo/ie, B MPAKTUUYECKOU /1eITeIbHOCTU U TTOBCeJHEBHOU »KU3HHU.

B maHe peanusaiuu nepBOOUYepeHBIX BOCIUTATENbHBIX Y PAa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefiHero o0iiero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIVIyOJEHHOM ypoBHe 0COOyH0 — aKTyalbHOCThb
rpyuoOpeTaroT TakKye 1ie/iM U 3aflaui, Kak:

e BOCMUTaHWe YOEXJEHHOCTH B TI03HABAEMOCTH SIBJIEHUM IIPUPOJIBI,
yBa)KeHHs K TIPOI[eCCY TBOpUeCTBa B 00JIaCTH TeOpeTHUeCKux |
TIPUK/IAJHbIX MCC/IeJOBaHWKA B XWMMHH, (DOPDMUDOBaHWE MUPOBO33DPEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU;

e pa3BUTHE MOTHMBAIMM K OOyUeHHI0 U TI03HAHWIO, CIOCOOHOCTEeH K
CaMOKOHTPOJIKO W CaMOBOCIIUTAHWUID  HA  OCHOBE  YCBOEHWMS
00111e9e/I0BeUeCKHX [[eHHOCTEeH;

e pa3BUTHeE TO3HABaTebHBIX UHTEPECOB, UHTE//IEKTyallbHbIX Y TBOPYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHUpOBaHHE y HHX CO3HATETbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTIEITHOM MpodeCcCroHaMbHOM B 0011[eCTBeHHOH [1eATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbI0 M TOTPeOHOCTH B
37I0POBOM 00Opase >KW3HU;

e (¢dopMUpOBaHHWE yMEHWM U HaBbIKOB Pa3yMHOI'O IIPUPOZOIIO/Ib30BaHus,
pa3BUTHE SKOJIOTHUEeCKON KY/IbTYpPbl, TPUOOpeTeHHe OrbITa 0011[eCTBeHHO-
T0/Ie3HOM 3KOJIOTUUECKOM JiesiTe/TbHOCTH.

OO0i11jee UKCIO YacoB, MPeAYCMOTPEHHBIX [/ U3yUeHUs] XUMUU Ha yry0/eHHOM
ypoBHe cpeziHero obijero obpa3oBanusi, coctaBniser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hefento), B 11 Knacce — 102 yaca (3 yaca B Hejie/lio).



COJEPXXAHUWUE OBYUEHUSA
10 KJ/TACC
OPI'AHUYECKAS XUMUSA

TeopeTuyeckyre 0CHOBBI OPraHMUYeCKON XMMHH.

[IpegMeT W 3HaueHWe OpPraHUYeCKOM XWMWM, [IpeJCTaB/ieHHue O
MHOT000pa3uu OpraHu4eCcKuX CoeJUuHeHUM.

ONeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30yXKAEHHOe
COCTOsIHMA. BasjileHTHble BO3MOXXHOCTM aToMa yrjepoja. XWUMHUYecKas CBSi3b B
OpPraHUYeCKUX COeAMHeHUsX. Tumbl THOpPUAW3ALMM aTOMHBIX oOpOUTasnei
yriepozia. Mexanu3mbl 00pa3oBaHUsI KOBaJleHTHOM CBsi3u (0OMeHHBIN U [JOHOPHO-
aKLenTopHbIi). Turbl MepeKpblBaHUS AaTOMHBIX opOuTaneil, o- W T-CBS3U.
OpvHapHasi, BOMHasi U TpoiHas CBsi3b. CriocoObl pa3phiBa CBsi3ei B MOJIEKYy/ax
opraHdyeckux BeirjecTB. [loHsaTe o cBOGOAHOM pajauKane, HyK/ieopwie U
snekTpoduIe.

Teopuss cTpoeHusi opraHdueckux coeauHeHun A.M. byrtnepoBa w
COBpeMeHHbIe TIpe/ICTaB/IeHrsI O CTPYKTYpe MOJIeKYJ/l. 3HaueHre TeOPUM CTPOEeHUsI
OpraHUYecKux CoelvHeHUH. MoseKy/asipHble W CTPYKTypHble  (DOPMYJIbI.
CTpykTypHble (GOpMy/bl pa3lWYHbIX BHUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. M3omepusi. Buiel u3omepuM: CTPYKTypHasi, MNPOCTPAHCTBEHHas!.
OneKTpoHHbIe 3((PeKThl B MOJIEKYJ/IaX OpraHAYeCKUX COeIMHeHUM (MHAYKTHUBHBIU
Y Me30MepHbIi 3(PPeKThI).

[IpeacraBieHde 0 KiaacCU(PUKaLMKU OpraHWYeckux BelecTB. [loHsiThe O
¢dyHKUMOHanbHOU rpymnmne. ["'omosorus. ["'omosornueckue psigpl. CucTeMaThyecKkas
HOMeHK/IaTypa opraHnyeckux coeguHeHud (IUPAC) u TpuBHa/ibHble Ha3BaHUS
OTJle/IbHBIX IIpe/ICTaBUTe IeH.

OcobeHHOCTH W Kiaccu(UKkaisi opraHuyeckux peakiuil. OKuc/IdTebHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUA B OPraHUUeCKOW XUMUHU.

OKClepyMeHTa/IbHble MeTOZbl W3yUeHHs BeL|eCTB W MX TpeBpalleHuN:
O3HaKOMJIeHHe C oOpa3ljaMu OpraHWYecKWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBE, OIbITBl MO TMpPEeBPAallleHUI0 OpPraHWYeCKUX BeLeCTB IPA HarpeBaHWU
(rs1aBsieHye, OOyrIMBaHHWe M TOpPeHUe), KOHCTPYWPOBaHWE MOJenel MOJeKy/
OpraHNYeCcKuX BellleCTB.

Yraesopopoasl.

AnkaHbl. 'oMonoruueckuii psii ankaHoB, o0iijasi popmyJsia, HOMeHK/IaTypa 1
n3oMepus. DJIEKTPOHHOE M ITPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP’-
rubpuaun3alvss aTOMHBIX OpOuTasieil yriepojia, 0-CBsisb. du3nueckue CBOMCTBa
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJKaHOB: peaklWW 3aMelleHusi, M30Mepu3alvu,
JlerupUPOBaHus, LWKIM3aluK, TTMPOJIn3a, KpeKrHra, ropenus. Ilpeacrasienve o
MexaHU3Me peakLMi paJuKaJbHOIO 3aMelLeHus.

Haxosxzaenuve B npupoie. CriocoObl 1osiyueHUst ¥ IpUMeHeHre aTKaHOB.

Lluknoankauel. O61jasi hopMysia, HOMeHKIaTypa U uzomepus. Oco6eHHOCTH
CTpPOEHUS] M XUMUUECKHX CBOMCTB MasbiX (LMK/IOMPOMNaH, LUK/I00yTaH) W
OOBIUHBIX (LJMK/IOTMEeHTaH, LIMK/IOreKcaH) LMK/I0anKaHOoB. CrocoObl MOoayuyeHUs U
TIpUMEHeHUe 1[UK/I0a/IKaHOB.

AnkeHbl. ['omMosiornyeckuii psifi afikeHOB, oOiasi (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — ajKeHOB, Sp’-
rubpuav3anys aTOMHBIX opOuTanell yriepoja, o- W Ti-CBsi3u. CTpPyKTypHasi U
reoMerpuyeckass (Luc-TpaHc-) wusomepus. Du3nyecKue CBOMCTBA aJIKEHOB.
XWMHUYeCKre CBOMCTBA: PeakLUM TPUCOEeJIUHEHUs, 3aMeLleHUs] B O-TI0JIOXKeHHe
TPy JBOMHOM CBSI3W, TMOJMMepH3ald U OKuciaeHus. [lpaBuino MapKOBHUKOBa.
KauecTBeHHbIe peakliy Ha JBOWHYIO CBsi3b. CIOCOOBI MOJ/yueHusi U NpUMeHeHue
a/IKeHOB.

Ankanuensl. Knaccudukaius ankagueHoB (COMpsyKEHHbIE, M30/IMPOBaHHbIE,
KyMyAupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
COTpsKEHHBIX  AueHoB, 1,2- u  1,4-npucoegvHenue.  Ilonmmmepusarys
COTIPSDKEHHBIX AeHOB. Crioco0bl TIOTyUYeHsl ¥ IPUMeHeHte aTKaJiieHoB.

Ankunbl. ["'oMonoruueckuii psij, aTKMHOB, 00irias popmysia, HOMeHK/IaTypa 1
M30MepUsi. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ aJIKWHOB, Sp-
rubpur3alys aTOMHbIX opbuTtaseit yriepoja. dusnyeckue CBOWCTBA aJKUHOB.
XyMHUYecKre  CBOMCTBA:  peaklMyd  [pPUCOeAUHEHMs,  JUMepusalud |
TpUMepH13aluK, OKUCAeH . KUC/IOTHbIe CBOMCTBA aTKMHOB, UMEIOLMX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe PeakIMM Ha TPOMHYHO CBsi3b. CIOCOOBI MOTyUYeHUs
Yl TIpUMEHeHUe aJIKWUHOB.

ApomMarnueckue yrieBogopozpbl (apenbl). ['omonorvueckuid psifi apeHoB,
ob1iast hopMmyia, HOMeHK/IaTypa U U30Mepus. JJeKTPOHHOe W TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o0/a. Pu3nyeckue CBOMCTBA apeHOB. XHMHYeCKHue
CBOICTBa O€H30/1a 1 ero TOMOJIOTOB: peakijuu 3amellleHrsi B 0eH30/IbHOM KOJiblie U
yIJIeBOLOPOJHOM pajuKaje, peakLuu IIPUCOeJVHeHUs, OKUC/IeHWe T[OMOJIOrOB
Gen3omna. IlpencraBnenve 006 OpHEHTUPYIOIEM [JEeMCTBUM 3aMecTUTeNleld B
0eH30/IbHOM KOJIbIle Ha TIpUMepe ajKWIbHBIX PpaZUKaoB, KapOOKCU/IbHOM,
T'U/IPOKCUJIHOW, aMWHO- ¥ HUTPOTPYIIbl, aTOMOB TrasioreHoB. Ocob6eHHOCTU
XUMUYECKUX CBOMCTB cTupofa. [lomiMepusanus ctrposa. Croco0bl MomydyeHus: u
TIPUMEHeHne apOMaTUYeCKUX yI/IeBOJOPO/IOB.

[Tpupoanbiii ra3. [TonyTHele HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHbIN yronb U NpoAyKThl ero nepepaboTku. Criocobbl rnepepaboTku HeTH:



TeperoHKa, KpPeKWHr (TepMUYecKul, KaTaJIuTUYeCKuil), pU(OPMUHT, MUPOIU3.
[TpoaykThbl epepaboTKu HePTH, WX TPUMeHeHNe B IPOMBIILJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBSI3b MEX/Y Pa3/IMUHBIMU K/lacCaMH yT/I€BOAOPO/IOB.

ONeKTPOHHOe CTPOeHMe TajIoreHIIPOU3BO/HBIX YTIJIeBOZOPOAOB. Peakiuu
3aMellleHMsI TajoreHa Ha TUAPOKCOTPYMMy, HUTPOTpynmy, LMAHOTPYIIIY,
amuHorpynny. [lelicTBe Ha Tra/JIOTeHNPOM3BO/HbIE BOJAHOTO W CIHUPTOBOTO
pacTBopa IIénoud. B3aumozencTBUe AurajoreHajJkaHOB C MarHheM U LIUHKOM.
[Tonstue 0 MeTasyI00praHuYeCcKrux COeJIMHEeHUSIX. Vcrionb3oBanue
raJIOTeHTIPOM3BOHBIX  YIJIEBOJIOPOZIOB B OBbITY, TeXHWKe W TIPU CHUHTe3e
OpraHuYecKuX BeIleCTB.

OKcrepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHsl BellleCTB U WX [peBpallleHUi:
v3yueHue (pHU3MYEeCKUX CBOUCTB yTJIEBOJIOPO/IOB (PaCTBOPHUMOCTH), KaueCTBEHHBIX
Peakiiii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obeciiBeuriBaHHEe OpOMHOM WM
VOHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBHE alleTUieHa C
aMMHUauyHbIM pacTBOpoM oOkKcuja cepebpa(l)), kauecTBeHHOe OOHapy>kKeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKWX BelllecTBaX, IIOyUyeHUe 3TUeHa |
M3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu 1laCTMacc, KayuyykoB M pe3WHbl, MOJe/MpPOBaHre MOJIeKYI
yT/1IeEBOA0PO/IOB Y Ta/IOreHIPOM3BOHBIX YTJIEBOAOPO/IOB.

Kucnopojcoaepxaigye opraHuyeckye coeUuHeHH.

[TpesenbHble OAHOATOMHBbIe CHUPThl. CTpoeHue MoOJeKya (Ha Tipumepe
MeTaHOojia W 9TaHosa). ['omosornyeckuii psii, obimias ¢dopMysia, U30Mepus,
HOMEHK/JaTypa W Kiaccudukaiusa. DPusnueckue CBOMCTBA  TMpe/iesibHbIX
OJHOATOMHBIX COHUPTOB. BojoposHble CBA3M MeXAYy MOJIeKyJlaMyd CIIAPTOB.
XyMHUUeCKUe CBOWMCTBa: peaklUUU 3aMelleHusi, JerujpaTaljuv, OKHUCIeHUs,
B3aMMO/IEICTBUE C  OpPraHMYeCKUMHW W  HEOpraHW4YeCKMMU  KUCJ/IOTaMH.
KauecTBeHHas peakiysi Ha OJIHOATOMHbIe COUPTHI. JleiicTBMe 3TaHO/Ia M MeTaHoJIa
Ha opraHusM uesioBeka. CriocoObl TIOSyueHUss U TIPUMeHeHHe O/HOATOMHBIX
CIIUPTOB.

[TpocTbie 3¢upbl, HOMeHK/IaTypa U u3oMepus. OcobeHHOCTH (H3UUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CHOUPTbI — 3TUIEHIVIMKO/Ib W TaulepuH. Pusnueckue U
XUMUYeCcKre CBOMCTBA: peakl[Mu 3aMellleHus], B3aMMO/eiCTBre C OpraHuYeCcKUMHU
Y HeOpraHWyeCcKMMM KHC/I0TaMM, KayeCTBEHHasi peaklusi Ha MHOIr0aTOMHBIE
crupthl. [lpesacraBieHde 0 MexaHW3Me DeaklUKd HYK/IeO(QUIbHOrO 3aMeLeHUs.
HeiictBue Ha opraHu3Mm denoBeka. CriocoObl TIOMyuYeHUssT U TIPUMeHeHUe
MHOT0aTOMHbBIX CITUPTOB.

@®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSHUE THADPOKCOTPYIIbI U
OeH3onbHOrO sifipa. ®dusnueckue cBoiicTBa (peHona. OcoOEHHOCTH XMMHUYECKUX



CBOMCTB (peHosa. KauecTBeHHble peakiyd Ha (eHon. TokcHyHOCTH (heHoa.
Crioco6pl TosiyueHusi U ipuMeHeHue GeHosa. @eHondopMabaeruaHas CMoJia.

KapboHuibHbIe COeIMHEeHHs — a/lbJleTH/ibl ¥ KeTOHbI. DJIeKTPOHHOEe CTPOeHHe
KapOboHWIBHOMN TpyTinbl. ['oMosoruueckue psifibl anbleru/ioB U KeTOHOB, 00Ias
¢dbopMyna, M3oMepus U HOMeHK/IaTypa. Pusmueckue CBOWCTBA abJerufioB U
KeTOHOB. XWMHWYeCKMe CBOWCTBAa  a/lbJleTMJOB W  KEeTOHOB:  peakluu
npucoeaviHeHys. OKUC/IeHre abJeruoB, KaueCTBeHHbIe Peakliuy Ha ajibAerubl.
Crioco06bI rosiyueHus v IpUMeHeHUe ajbJeTuzioB U KeTOHOB.

OZIHOOCHOBHBIe TipefiesibHble KApOOHOBbIE KUC/IOThl. OCOOEHHOCTH CTPOeHUS
MoJIeKy/1 KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pu3nueckre CBOMCTBA
O/THOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJoposHbIe CBS3U MeEXIy
MOJIeKy/laMU KapOOHOBBIX KHUCIOT. XMMHUUeCKe CBOWMCTBA: KUCJIOTHbIE CBOMCTBA,
peakiusi 3TepuUKaLMM, peakluud C ydacTheM YIJeBOJOPOAHOIO pajuKaa.
Oco0eHHOCTH CBOWCTB MYypaBbUHOW KHUC/IOTHL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCJOT — CAOXKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX W apOMaTH4eCKUX KapOOHOBBIX KHCJIOT,
JVKapOOHOBBIX KHC/OT, TUIPOKCUKAPOOHOBBIX KUC/OT. [IpefcTaBUTeNM BBICIINX
KapOOHOBBIX KHCJIOT: CTeapyuHOBasi, TaJbMUTHUHOBAs, OJIEMHOBAs, /UHO/E8as,
JIUHO/MeHOBas KUCI0Thl. CriocoObl T0/TyueHus: U puMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxsble 3¢upbl. ['omonoruueckuii psif, obijas ¢opmysia, HU3oMepusi u
HOMeHK/IaTypa. ®Pusnueckue W XMMUYeCKHe CBOMCTBA: T'MJPO/IM3 B KUCIOW U
1[eJIOYHOM cpe/e.

Kupsbl. CTpoeHue, pusryeckue U XMMUUYeCcKue CBOMCTBA )KUPOB: THAPO/N3 B
KUC/ION U 11jesiouHon cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, CO/I€PIKAIUX OCTAaTKU
HerpeJe/IbHbIX KUPHBIX KUCIO0T. JKUPbI B IPUPOJE.

MBbl/1a KaK COMH BBICHIMX KapOOHOBBIX KHCIIOT, X MOOIIee fleiiCTBHe.

OO0111ast XapakTeprCTHKa yriaeBozioB. Knaccudukaiys yrieBozioB (MOHO-, -
U TiosMcaxapu/ibl). MoHocaxapuzbl: TJIFOKO3a, (PpykTos3a, ramakrtos3a, pubo3a,
ne3okcrpubos3a. Pusnueckrde CBONCTBA M HaxoxaeHue B mpupoge. PoTocuHTes.
XrMHUeCKUe CBOWCTBA IJTFOKO3bI: PeaKLUM C y4aCTUeM CIUPTOBBIX U aibJeTUIHON
rpymnrn, COUPTOBOE W MOJIOYHOKHC/IOe OpokeHue. [IpuMeHeHUe T/IFOKO3bI, €&
3HaueHUe B KU3HeZesaTebHOCTH opraHu3ma. [lucaxapyubl: caxapo3a, MajbTo3a U
nakTo3a. BoccraHaBnmuBarolye 1 HeBOCCTaHAB/IMBAKOLIUe Aucaxapuzel. I'naponus
aucaxapuioB. HaxoxzaeHve B mpupozie u npuMeHeHue. [Tonvcaxapuzbl: Kpaxmal,
IJIMKOTeH U Lesuttosio3a. CTpoeHMe MaKpPOMOJIeKYy/ Kpaxmasa, IJIMKOreHa W
Le/To03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHUMHYecKue
CBOMCTBAa Kpaxmasa: TMJpO/M3, KaueCTBeHHasl peakUus C MOJO0M. XHUMHYeCKue
CBOMCTBA 1IeJ/UTHOJIO3bI: TUJPO/IN3, TIoayueHHe 3(PUPOB 1ie/uito/io3bl. [ToHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEIK).



OKCIlepUMeHTa/lbHble MeTO/bl M3yYeHHsl BellleCTB U WX IpeBpallieHUi:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMO/EUCTBUE 3TaHOJIa C HATPUEM,
OKHMCJIEeHWe 3TW/I0BOr0 CIUPTa B ajbJeruj Ha pacKaJéHHOM MeJHOM IPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMAaTOM Kaius (BO3MOXKHO MCIIOJ/Ib30BaHUE
BH/leOMaTepUasoB), KaueCTBEeHHble peaklMu Ha aabJerujpl (C TUAPOKCUAOM
muammuHcepebpa(l) w  rugpokcuaom  meau(Il)), peakius raMIepuHa C
ruapokcugom Megu(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa IVIIOKO3bl € rugpokcuzom Mmeau(Il), Baumopeiicteue
Kpaxmasja C UOJO0M, pellleHHe SKCIepUMeHTa/lbHbIX 33Zau no TeMaM «CHUPTHI U
deHombl», «KapboHoBBIEe KUC/TOTBL. CJ10’KHBIE 3(HPBD».

A3oTco/epkaliye opraHMuecKue coeiiHeHusl.

AMUYHBI — OpraHAvyeckye TpOW3BOJHbIe aMMHuakKa. Knaccugukanuss aMUHOB:
anidatvyeckue W apoMaThuyeckue; IepBHYHbIe, BTOPUYHblE U TpPeTHUYHBIE.
CrpoeHuie MoJsieKkys, obijasi ¢opmysa, “30Mepusi, HOMEHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA anv(aThueCcKruX aMHUHOB: OCHOBHbIE CBOWCTBA,
aJIKUIMPOBaHWe, B3aMMOJIEUCTBUE TEePBUYHBIX aMUHOB C a30THCTOW KHC/IOTOM.
Cosv afKriIaMMOHHUS.

AHWIMH — T1pejCTaBUTe/lb AaMHWHOB apomaTuueckoro psiga. CrpoeHue
aHWIvHa. B3auMHoOe BMsiHMe TPYIIN aTOMOB B MOJieKyJ/ie aHuiuHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHa. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObl
MOJIyueHus1 U TpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHue aHWIMHA U3
HUTpPOOEH30/1a.

AmuHOKUCI0TEL. HOMeHK1aTypa 1 usomepus. OTesbHbIe [peiCTaBUTeH O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®dusnyeckve CBOUCTBA aMWHOKMUCJIOT.
XUMUYeCKMe CBOWCTBA aMUHOKMCJIOT KakK aM(OTepHbIX  OpraHUuYeCcKHUx
COeZIMHeHMM, peakLUs T[OJUKOH/eHCcalyy, ob0pa3oBaHWe TMeNTUJHOW CBSI3U.
buonormnyeckoe 3HaueHne aMUHOKUCI0T. CUHTE3 M TH/POJIU3 MENTH/OB.

Benkn Kak TpupojHble mnojiMMepsbl. [lepBuuHas, BTOpUYHAs U TpeTUYHas
cTpykrypa OenkoB. XuMHYecKde CBONCTBa OenKOB: TUJPO/W3, [eHaTypaLus,
KayeCTBeHHbIe peaKl[iu Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl W3yUeHHs BeL|eCTB W MX MpeBpalleHHUM:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypaiusi OefkoB TIpM HarpeBaHWM, I[BETHbIE
peakuyyd Ha OenKd, pellleHHMe SKCIepUMEeHTaAbHbIX 3aZjau 10 TeMaMm
«A3oTCogeprkanjye OpraHuyeckKue COeIUHeHUS» U «Pacro3HaBaHue
OpraHUYeCcKUX COeUHEHUN.

BbICOKOMOJIEKY/ISIpHbIE COeJUHEHMS.

OcCHOBHbIE MOHATUSI XUMHUK BBICOKOMOJIEKYJ/ISIPHBIX COeJUHEHUI: MOHOMep,
I10JIUMep, CTPYKTYPHOE 3BEHO, CTelleHb I0JIMMepU3aLiiy, CpefHss MOJIeKy/IsipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COeJUHEHUd —
MOJIMMepHr3aLusi U NOJMKOHZeHCaLusl.

[TonumepHble MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPHU/,  TIOJTMCTUPOJI,  TTOJIMMETHU/IMETaKpW/IaT, TIOJUKapbOHaTHhI,
nosimaTUIeHTepedTanar). Y Tuan3aius 1 nepepaboTka riacTHKa.

DnacToMephl: HaTypa/IbHbIU KayuykK, CUHTETUYeCKue Kay4yyKu
(byTasirieHOBBIH, XJIOPOITPEHOBBIM, N30TTPEHOBbIN) U CUIUKOHBI. Pe3uHa.

BonokHa: HaTypa/ibHble (XJIOMOK, IIePCTh, IIE/K), UCKYCCTBeHHbIe (BHUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonumepel crieLuaabHOro Ha3HaueHus (TedpsioH, KeBJ1ap,
3JIEKTPOITPOBO/ISIIME TI0JIUMEpPhI, Oropas/araemMble MOMMephI).

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHHWsl BeleCTB U MX TpeBpalljeHul:
03HaKOMJIeHHe C 0Opa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
KayuyyKOB, pellleHWe 5KCIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T/1TaCTMAcC U BOJIOKOH».

PacuéTHbie 3aaum.

HaxoxJeHue MOJeKy/asIpHOM (OpPMYJibl OpPraHAYecKoro COeJJMHeHHUs TI0
MacCOBbIM  [IOJIAM  37IEMEHTOB, BXOJSALIMX B €ro COCTaB, HaxoXKJeHue
MOJIEKYJIIPHOM (OPMYJIbI OpraHWYecKOro coeJuHeHHs 1o Macce (00béMy)
IIPOAIYKTOB CTOPaHWs, TI0 KOJMYeCTBY BelecTBa (Macce, 00BEMY) TIPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIeCTB, YCTaHOBJeHWe CTPYKTYPHOU (POpMyJibl
OpPraHWYecKOro BellleCTBa Ha OCHOBE ero XMMHUeCKUX CBOWCTB WM CIIOCOOOB
TIO/TyueHusi, OIpejieJieHre 0N BbIXOJla MPOAYKTa peakiM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MesxripeiMeTHbIe CBA3M.

Peanu3zauys MeXXnpeJIMeTHbIX CBsI3€M MPU U3yUeHWH OPraHUuecKol XUMHUM B
10 kmacce ocCyIlecTB/sieTcsl uepe3 WCIOIb30BaHWe Kak OOIUX ecTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK W TIOHSTUMN, TIPUHSTHIX B OT/e/bHbIX TIpeiMeTax
eCTeCTBEHHO-HAy4YHOr0 1UK/Ia.

OOb1iue ecTeCTBEHHO-HayuUHble TIOHATHS: SIBJieHUe, HAyYHbIN (PaKT, TUIIOTe3a,
TeOpHUs, 3aKOH, aHajau3, CUHTe3, KiaccuduKaius, HabmojeHue, W3MepeHue,
9KCIIePUMEHT, MO/le/ib, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeIeCTBO, Tel0, O0OBEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (U3nMuecKkre Be/JWUYWHbBI, €JUHHUIIbI W3MepeHHs, CKOpPOCTb, 3HEprus,
Mmacca.

buonorusi: KjaeTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabo/3M,
Hac/ieJCTBEHHOCTb, aBTOTPO(MHLIN U TreTepoTpOdHBIA TUI MUTaHHUs, OpO’KeHHe,



dotocuHTe3, abixaHue, OenKH, YIJIEBOABI, >KUPBI, HYK/IEWHOBbIE KHCJIOTHI,
(hepMeHTHI.

[eorpadusi: mosie3Hble WCKOTaeMble, TOTIIUBO.

TexHosorys: MUIlleBble TPOAYKTbI, OCHOBBI palMOHA/bHOTO MUTaHUS,
MOTOII[Me CPe/ICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KJTACC
OBIIASI N HEOPTAHUYECKASA XNUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX s7ep. XUMUUeCKUU 31emeHT. V3otonel. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UWC/Ia. DHepPreTUYeckue yYpOBHU U
MOlypOBHU. ATOMHBIe opbOuTanu. Knaccudukaiysi XUuMUUecKrux 3/1ieMeHToB (S-, p-,
d-, f-o;memenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsISIM.
ONeKTPOHHbIEe KOH(UTypalid aTOMOB 3/IEMEHTOB IepPBOr0—YeTBEPTOrO MEepHUO/I0B
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(PUTypaliyd HOHOB.
OJIEKTPOOTPULIATEIbHOCTb.

[Tepuoguueckuyi 3akoH U Ileproguyeckasi cucteMa XMMHUUECKUX 3/IEMEHTOB
O.U. MenpeneeBa. CB3b MepuoAueCKOro 3akoHa W I[leproguueckoi CUCTeMbI
XUMHUUYECKUX 3JIeMEHTOB C COBDEMEHHOW TeOpHWeld CTPOEHUS aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUUEeCKUX 7IeMEeHTOB U 00pa3yeMbIX UMU
IPOCTBIX U (CJIOKHBIX BellleCTB [0 TrpynmnaM W [epuojaMm. 3HauyeHue
repurogrueckoro 3akoHa /I.11. MengereeBa.

XvMudeckas CBA3b. Buabpl XWUMHYECKOW CBSI3U: KOBaJeHTHasl, WOHHas,
MeTa/iiMueckas. MexaHu3mbl 00pa30oBaHMsI KOBa/JIeHTHOW CBsI3U: OOMEHHbBIA U
JIOHOPHO-aKLeMTOPHbIN. DHEPrus U AavHa CBa3u. [1o/1IpHOCTh, HAaNpaB/IeHHOCTD U
HacChIllaeMOCTb KOBa/JleHTHOM CBs3u. KpartHbele cBa3u. BogoposHas CBs3b.
MexMoneKy/sipHble B3auMOZENCTBUS.

BasieHTHOCTb W BajleHTHble BO3MOXXHOCTU aTroMOB. CBsA3b 3/IEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C KX T€OMETPUUECKUM CTPOEHHEM (Ha TIpUMepe CoeMHEeHUN
3JIEMEHTOB BTOPOTO [1epro/a).

[IpencraBiieHre 0 KOMILUIEKCHBIX coeluHeHUs1X. COCTaB KOMIJIEKCHOTO MOHaA:
KOMIlIeKcoobpa3oBaTesib, JIMTaHAbl. 3HaueHWe KOMIUIEKCHBIX —COeJUHEeHUH.
[ToHsiTHE O KOOPAWHALIMOHHOM XUMUH.

BellectBa  MOJIEKYJISIPHOIO UM HEMOJIEKYJIIPHOIO  CTpoeHUs.  TwIibl
KPUCTAJVTAYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILECTB.

[ToHsiTHe 0 AucnepcHbIX cucteMax. MictuHHbIe pacTBOphl. [IpencraBieHue o
KOJ/UTOUIHBIX pacTtBopax. CrocoObl BbIpakKeHWsi KOHLIEHTPALUMd pacTBOPOB:
MaccoBasi [0/ BelecTsa B pacTBOpPe, MOJisipHas KOHLeHTpauus. HacelirieHHble 1
HEHAaCBIL[eHHbIe PACTBOPBI, pACTBOPUMOCTb. KpucTaniorugparsl.



Knaccudukaiiyusi 1 HOMeHK/IaTypa HeopraHuueckux BelecTB. TpuBHabHbie
Ha3BaHUSs OT/le/IbHBIX NIpe/ICTaBUTe/Ield HeOPraHUYeCKUX BelleCTB.

Krnaccudukanusi XMMAYeCKUX peaklyii B HeOpPraHM4eCKOW M OpraHuuecKou
XUMUU. 3aKOH COXPaHEHMs] MacChl BeleCTB; 3aKOH COXpPaHeHHWsl W MpeBpaleHus
HEepPruu MpU XUMUUYECKUX peaklusx. TerioBbie 3(p¢heKTbl XMMUYECKUX peakiivil.
TepmMoxuMHuecKre ypaBHEHUSI.

CKOpOCTh XMMHUYECKOW peakLiM, e€ 3aBUCUMOCTb OT Pa3/M4YHbIX (PaKTOPOB.
["oMoreHHbIe ¥ reTeporeHHble peakiuu. Karaaus v Kkaranvi3aTopsl.

Ob6paTtumbie ¥ HeoOpaTUMbIe peakiii. XUMHUeCKoe paBHOBecre. KoHcTaHTa
XUMUYEeCKOro paBHOBecHsi. DakTOpbl, BAMSIOL[ME Ha TOJIOKEHWE XUMHUEeCKOTro
pPaBHOBECHS: TeMIlepaTypa, /laB/ieHre M KOHLIeHTpalWX BelleCTB, YUaCTBYIOL[MX B
peakuuu. [Ipuniun Jle IlaTesnbe.

OnekTpontiyeckass guccouyaius. CuibHble YW Cy1abble  3/1€KTPOUTHI.
Crenenb pucconuainuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHasl, HeWTpasbHas,
ujenouHas. Bopopoassiii nokasatens (pH) pactBopa. I'haponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IUTeTbHO-BOCCTAaHOBUTEIbHBIE  peaklyud.  CTeneHb  OKUC/IeHUS.
OxkucivuTens W BOCCTaHOBUTe/Nb. [lpolieccbl OKWC/AEHUSI WM BOCCTaHOBJIEHUS.
BakHeilllllie OKUCIUTEIM W BOCCTAHOBUTe/NW. MeToj 3/1eKTPOHHOro OasnaHca.
ONeKTpoJIM3 pacCTBOPOB U PacIlylaBOB BeLeCTB.

OKcrepyMeHTa/lbHble MeTO/bl U3yueHHWs BeleCTB U UX TpeBpallleHuM:
pa3/io’keHuWe TepoKcHJa BOAOpPOJa B MPUCYTCTBUMM KaTaau3aTopa, MOJeTu
KPUCTa/I/TMUeCKUX PelLlETOK, MPOBe/ieHre peakijuii MOHHOro oOMeHa, orpezesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WHJWKATOPOB, U3y4YeHWe BJIUSAHUS Pa3IUUHbIX
(akTOpOB Ha CKOpPOCTb XWMHUYECKON peaki[uM U T0JI0)KeHHe XUMHUUeCKOro
pPaBHOBECHSI.

Heoprannueckass Xumusl.

[Tonoxxenne Hemerta/uioB B [lepuoanueckor cucCTeMe  XWUMHUYECKUX
ynemeHToB [./. MeHeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Pu3nyecKue
CBOMCTBa HEMeTa/I/IOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpuUMepe KUCJI0poJa, Cephbl,
docdopa u yriepoza).

Bopopoa. IlonyueHuve, (usnueckrhe W XUMHUYECKHME CBOWCTBA: peakLuy C
MeTa/UylaMU U  HeMeTa/l/laMM, BOCCTAaHOBUTEJIbHbIE CBOWCTBa. [ 'WApU.BIL.
Ton/vBHbBIE 37IEMEHTBI.

Iasorenbl. HaxoxxzgeHue B TIpUpoie, CriocoObl mosyueHus, dhu3uueckue u
XUMUYecKre CBoKMcTBa. ['asoreHoBogopozbl. BakHelive KUC/IOpOACOepKallye
coeuHEeHUs rasioreHOB. JlabopaTopHbie ¥ MPOMBIIIIEHHbIE CIIOCOOBI MOTyUYeHUs
rasioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopog, 030H. JlabopaTopHble W TIPOMBII/IEHHBIE CIIOCOOBI TIOyUeHUs
KUc/iopoga. Pusnueckre U XUMHUUECKHEe CBOMCTBA U MPUMEHeHWe KUCI0poAa M
030Ha. OKCUZpI U ITepOKCUABI.

Cepa. Haxoxzgenue B Tipupojie, crocoObl TmonydyeHus, Gu3nueckKie u
xumuyeckue cBorictBa. CepoBogiopos, cynbbuasl. Okcup cepbi(IV), okcup
cepbi(VI). CepHuctass ¥ cepHasi KMCJIOTbI M WX coid. OCOOEHHOCTU CBOMCTB
cepHoU KUC/IOThI. [IprMeHeHre cepbl U eé coeZiUHeHUN.

A3otr. HaxokaeHwe B TIpUpofie, CIOCOOBI TOMyueHHs, (U3MUecKre U
XMMUYeCKre CBOMCTBA. AMMMaK, HUTPUIbl. OKCH/Ibl a30Ta. A30THCTasi U a30THas
KUC/IOTBI U UX cosii. Oco6eHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpriMeHeHue a3oTa
U ero coefiIMHeHUN. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B MpHUPOZE, CIOCOObI ToOMyueHHs, (usnueckue u
xummudeckue cBoiictBa. ®ochuabt u docdun. Okcuabl docdopa, dochopHas
KUcaoTa U eé cond. IlpumeHeHue ¢ocdopa u ero coefuHeHul. PochopHbie
yI00peHus.

Yrnepon, HaxoxkieHWe B Opupoge. AJUIOTPOMHbIE  MOAU(DHUKALUU.
dusnyecke W XUMHUYECKWe CBOWCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yraepogom. Okcup yriaepoza(ll), okcup yrnepopa(IV), yronpHasi Kuciaota U eé
co/id. AKTUBUPOBaHHbBIN Yyrosb, afcopOiusa. dynnepeHsbl, rpadeH, yryiepojHbie
HaHOTPYOKuU. IIpriMeHeHHe TMPOCTHIX BeIeCcTB, 00pPa30BAaHHBIX YTEPO/IOM, U €T0
CcoeJMHEeHUH.

Kpemnuii. HaxoxzeHue B TpUpPOZe, CIOCOObI ToJiyueHus, (u3nueckie u
xuMuueckre couictBa. Okcup KpeMHusi(IV), KpeMHUeBasi KWC/IOTa, CUTUKATHI.
[IpuMeHeHUe KpeMHUS U ero coeguHeHun. CTeKII0, ero nojaydyeHue, BU/bI CTEKJIa.

[TonoxxeHue MeTasyioB B Ilepuo/iuueckoii cucTeMe XMMHUUYECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OOIue
du3nueckue CBOMCTBa MeTa/vioB. [IprMeHeHue MeTa/sIOB B ObITY UM TeXHUKe.
CniaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHWd MeTasuioB. OO1mue  criocoOsl

TIOJTyYeHUst MeTaJl/ioB: TUIpOMeTaTyprusi, MMPOMeTaJLTyPrus,
yniekTpoMeTa/uiyprusi. [loHsiTue o Koppo3uu MeTasuioB. CrocoObl 3alldThl OT
KOPPO3UH.

OOmast xapakTepucTvka MeTannoB IA-rpyrmbl [leprouueckoil CHUCTeMBI
XUMUUECKHX 5jleMeHTOB. HaTpuii W Kamui: 1oyueHue, (QuU3MUeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEeHe TIPOCThIX BeIeCTB U UX COeJMHEeHHUN.

O6iiast xapakrepuctuka metasuioB IIA-rpynmbr Ilepuognueckoil CHUCTEMBI
XUMUUECKHX 3JIEeMEHTOB. MarHuil M KajbLUil: ToJyueHue, (Qusnyeckue u
XUMHYeCKHe CBOMCTBA, IIPUMEHeHHe TIIPOCThIX BeLleCTB U HUX COeJUHEHUM.
JKécTkoCTb BOJbI U CTIOCOOBI €€ yCTpaHeHusl.



AIOMUHUN: TIo/yYeHUe, (r3uueckre U XUMUUeCcKue CBOMCTBA, MPUMeHeHUe
TPOCTOTO BellleCTBA M ero coefAuHeHW. Am@oTepHble CBOWCTBA OKCHAA W
TUPOKCHUA aTFOMUHUS, TUIPOKCOKOMILIEKChI a/TFOMUHHUSI.

OO61mast  xapakTepucTMKa MeTa/uioB 1obouHbix moAarpymm  (B-rpyrm)
[TeprojuecKoi CUCTEMbI XUMHUUYECKHX 3JIEMEHTOB.

dusrueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefHeHul. OKCHUIbI U
rugpokcuabl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AuUXpoMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/yueHre 1 MpUMeHeHre XpoMa.

dusrueckrie W XUMUUeCKHMe CBOMCTBA MapraHila W ero CoeJvHeHU.
Baxueliiime coeavHenuss wmapradua(ll), wapranga(IV), wmapranga(VI) wu
mMapranua( VII). IlepmaHraHat Kaausi, ero OKUC/IUTe/IbHble CBOWCTRBA.

dusrueckre U XMMUYECKHWe CBOMCTBA jKejle3a U ero coefvHeHud. OKCH[BI,
ruapokcubl U conu xene3a(ll) u xxeneza(Ill). [TonyueHre v nprMeHeHUe >Keje3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYeCKWe CBOWCTBA MeJu U eé coefiuHeHuu. [TonyueHve u
TIpUMEHeHue MeJu U eé CoeIUHeHUN.

LluHK: To/lydeHUe, ¢uU3UUeCKMe W XUMHUYeCKWe CBOMCTBa. AMQoTepHbIe
CBOMCTBA OKCH/]a ¥ TU/IPOKCH/A LIUHKA, TUAPOKCOKOMILIEKCHI 1[MHKA. [IprMeHeHue
L[MHKa Y ero CoeJMHeHUM.

OKCIepuMeHTa/lbHble MeTOZbl M3YyUeHHs BelleCTB U WX [peBpallleHUi:
n3ydyeHre o0Opas3l[OB HeMeTas/yIOB, TopeHue cepbl, ¢ocdopa, ene3a, MarHus B
KUCJIOpOJe, U3ydyeHWe Ko/uleKLMU «MeTa/uibl M CIJIaBbl», B3auUMO/ENCTBUE
1IeJIOYHBIX U LLeJIOUHO3eMe/IbHBIX MeTa/l/IOB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAIOB), B3aUMOJEUCTBME LIMHKA U Keje3a C pacTBOpaMu KHUC/IOT M
11e/i0yei, KaueCTBeHHbIe peaKlMU Ha HeopraHWyeckre aHUOHbI, KATUOH BO/IOPO/a
Y KaTUOHbI METajyIOB, B3aUMO/IeICTBUE THJPOKCUOB aJIOMUHUSI W LIMHKA C
pacTBOpaMy KUCJ/IOT U I1leJIOUeld, pelieHre 3KCIeprMeHTa bHbIX 3aZiau M0 TeMaMm
«[anorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeAUHEHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MOATPYIII».

XUMHA U )KU3Hb.

Posib XxvMuM B 00ecriedyeHU yCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [loHsTHE
O HayyHbIX MeETOAAX TIO3HAaHUSI U MEeTOJOJIOTMM Hay4YHOro0 HWCCJ/IeJOBaHMUS.
HayuHble MPUHIMITBEI OpraHu3alid XMMUUeCKOTr0 POM3BO/ICTBA. [IpOMBIiiL/IeHHbIe
CrocobbI MOTyueHUs] BayKHEHIINX BelrlecTB (Ha MprUMepe TMPOM3BO/[CTBA aMMHaKa,
CepHOU KHC/OThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI TOyueHUs MeTalJioB U
CrIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpYJKarollled Cpefbl M ero MocC/aeACTBUS.
Posib XMy B 06ecrieueHrH SHepreTUUecKoi 6e301acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpexcTBa. IlpaBuiia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUSI TIAIIYA: OCHOBHBIE KOMIIOHEHTBI, MUIl[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TTUITIEBOM 0€30TTaCHOCTH.

KocmeTrnueckre u mnap@romMepHble cpeactBa. beitoBas xumus. IlpaBunia
6e30mMacHOr0 WKCIO/Bb30BaHUsL TIperapaToB OBITOBOM XWMHWK B TIOBCEAHEBHOMU
JKU3HMU.

XWMHSI B CTPOUTE/IbCTBE: Ba)KHEUIIIMEe CTPOUTe/IbHble MaTepuasbl (LieMeHT,
6eToH).

Xumus B ceIbCKOM X03siiicTBe. OpraHuueckuie 1 MUHepasibHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPaCKW, CTEKJIO, KepaMHUKa.
Marepuaribl Jis1 371eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTtHble 3a7auu.

PacuéTbl: Macchl BelllecTBa Wi 00bEMa Tra30B 1O U3BECTHOMY KOJIUUECTBY
BellleCcTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeaKiMM BelecTB,
Maccel (00BEMa, Ko/MUecTBa BellleCTBA) TPOAYKTOB DeakiuH, eC/Au OJHO U3
BelleCTB UMeeT TpUMecH, Macchl (00bEMa, KOJMUeCcTBa BelleCcTBa) MPOJAYKTa
peaklyy, ecJd OJHO W3 BeIeCcTB JlaHO B BHJe pacTBopa C OIpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BeIleCTBa, MaCCOBOM [JIOIM W MOJSIPHOU
KOHLIEHTpAallMM BellleCTBa B pacTBOpe, [0JM BbIXOAA NPOAYKTAa peakLuyd OT
TeopeTU4YeCKd BO3MOXKHOTO.

MexxripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXNpeAMETHBIX  CBs3ed TpU  U3ydeHud oOmer u
HeOpraHnuvyeckor XMMuUM B 11 Kjlacce OCYLeCTBJ/ISIETCSI Uyepe3 UCI0JIb30BaHWe Kak
0OII[MX ecTeCTBeHHO-HAayUYHbIX TMOHSTUM, TaK U MMOHATHM, TIPUHATBHIX B OT/Ie/IbHBIX
rpeMeTax eCTeCTBeHHO-HAay4YHOI'0 LJUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (PaKT, TUITOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epUuoAUUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepPUMEHT, MO/ie/lb, MOZle/IMpOBaHue.

®du3ukKa: Marepus, MHUKPOMUDP, MaKpOMHp, aroOM, 3JIeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKNUH YPOBEHD,
BeII|eCTBO, Teyio, 00bEM, arperaTHoe COCTOSIHME BeIeCTBa, WZeaNbHbIA ras,
(r3nuecKre BeTMUYKHbI, eJUHULIbI U3MEpPEHNs], CKOPOCTb, SHEPIUsi, Macca.

Buosiorus: KieTka, opraHusM, 3KocucTema, 6uocdepa, MeTabom3M, MaKpo-
Y MUKDO3JIEMeHThI, Oe/TKH, KUPbI, YT/IeBO/IbI, HyK/IeMHOBbIe KUCJIOThI, (hepMeHTHI,
TOPMOHBI, KDYTOBOPOT BeL[eCTB U OTOK SHEPTUU B SKOCHUCTEMAX.

['eorpadusi: MyUHepasnbl, TOPHbIE TTOPOJbI, MOJe3HbIe WCKOMaeMble, TOIIMBO,
pecypcsbl.

TexHoMOrus:: XMMUYecKasi TPOMBILLIEHHOCTb, METa/UIyPrusi, CTPOUTEJIbHbIE
Marepuasbl, CeJIbCKOXO3IMCTBEHHOEe TPOU3BO/CTBO, IUILeBasi NPOMBILIJIEHHOCTD,
(apmareBTHYeCKas TPOMBILLIEHHOCTb, TIPOU3BO/ICTBO KOCMeTHUYeCKHUX



ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3/eKTPOHHast
TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHMPYEMBIE PE3YJIBTATBEI OCBOEHUA ITPOI'PAMMEI 110 XVMHNN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

B COOTBeTCTBHUM C CHCTEMHO-/IeATeTbHOCTHBIM TIOAXO/IOM B CTPYKType
JIMYHOCTHBIX Pe3yJ/IbTaTOB OCBOEHWS TpeAMeTa «XUMHS» Ha ypOBHE CpeJHero
obmiero oOpa3oBaHUs BbIJe/ieHbl  C/efyIOIe COCTaBJISIOIIMe: OCO3HaHUe
00yuarolUMHUCS POCCHHCKOM TpakJaHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHUI0; Haluure MOTHBAI[UH K
00y4eHHMIO; TOTOBHOCTH M CIIOCOOHOCTb OOYyUarolUXCsi PYKOBO/CTBOBATHCS
MPUHATBIMM B 0OI[eCTBe TMpaBWIaMM UM HOPMaMH TIOBeJleHUs; HaJuuue
ITPABOCO3HAHUS, SKOJIOTHUECKON KY/IbTYPbI; CIIOCOOHOCTL CTaBUTh 1€/ U CTPOUTH
YKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefiMeTa «XHMHS» OTPaKaroT
chOpMUPOBAHHOCTb OMbITAa T03HABATEJLHOM U TIPAKTUUECKOW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peaan3aljii oOpa3oBaTelbHON JesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefMeTa «XHMHS» OTPakKaroT
chOpMHUPOBAHHOCTh OTBbITA TI03HABATENBLHOM U TIPAKTUUECKOW [1esSTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3alid 0O0pa3oBaTe/lbHOM JesTelbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpaXkAaHCKOro BOCIHUTAHMA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00si3aHHOCTeH,
yBa)KeHHsI K 3aKOHY Y MPaBOMOPSAKY;

TIpe/ICTaB/IeHUss O COLMAJbHBIX HOpPMaxX W TMpaBHaX MEeXIMYHOCTHBIX
OTHOIIIeHHY B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [eATebHOCTH TP CO3[AHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBbIX W TO03HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TMOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esaTeTbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHHUA:

I[EHHOCTHOTO OTHOILIEHHUSI K HWCTOPUYECKOMY U HAyUYHOMY HacC/Ie[JUr0
OTeueCTBeHHOM XHMMUU;

yBa)KeHHsI K TIpOLlecCy TBOpUYeCTBa B 007aCTA TeODUM W TIPAKTHUECKOTO
TIDWIOXKEeHUSI XUMWM, OCO3HAHUSI TOTO, 4YTO JiaHHble HAyKu eCcTb pe3y/bTar
JJIATeNbHBIX ~ HaO/MOMeHNH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,



WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TIOAYUYEHHUM U TIOC/IEAYIOLEM
aHa/iM3e UH(OPMAILUK O MepeioBbIX JOCTUKEHUSIX COBPeMEHHOW OTedyeCTBEHHOMU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CMOCOOHOCTH OLIeHMBATh CUTYal[UH, CBs3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIed C
TIO3UIMM HPABCTBEHHBIX U TMPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TTOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPbI 3/[0POBbSI:

MOHWUMAaHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30rmacHOro oOpa3sa >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (H3UUeCcKOMY U
TICUXUYEeCKOMY 3/10POBbIO;

cobmoienyss TipaBusl  Ge3omacHoro obpalleHusi C BelljeCTBaMH B OBITYy,
TOBCEeJHeBHOM KWU3HH, B TPY/IOBOU JIeSITe/IbHOCTH;

MOHUMaHWs 1[eHHOCTH TIPaBWI WHAWBUJYAJbHOTO U  KOJJIEKTUBHOTO
Ge30r1acHOro MOBe/IeHNsI B CUTYaI[UsIX, YTPOXKaIOI[UX 3ZI0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUM W HENpUSATHS BPeJHBIX TPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J1s, HADKOTUKOB, KYPeHHS]);

5) TPy/A0BOr0 BOCIIMTAHMSA:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/Ie0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOM W JPYIMX  BHZAX
JesiTeJIbHOCTY;

YCTAaHOBKM Ha aKTMBHOE ydyacThe B pellleHUuM TNpPaKTUUeCcKux 3ajau
COLIMaTbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);

VHTepeca K MPakTUYeCcKOMY M3yueHHI0 rpodeccuii pa3MuHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TPeIMEeTHBIX 3HaHUH 110 XUMUU;

yBa)KeHUs1 K TPYAY, JIIOASIM TPy/ia ¥ pe3y/ibTaTaM TPYAOBO# /lesaTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WMHAWBU/Ya/JLHOM TpPaeKTOPUHU
obpa3zoBanus, Oyayiiedd mpodeccryd W peanu3al[id COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHUU, UHTEPeCOB U
noTpeGHOCTeM 00IIIeCTBa;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIEHUs K TMPUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHHWs TJ/I00anbHOTO XapakTepa SKOJOTMuUecKux mMpobsem, BIUSHUS
9KOHOMMUECKHUX TPOIIeCCOB Ha COCTOSTHUE TIPUPO/IHOM U COLMA/IbHOM Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTH HCTIOMb30BaHUSl [JOCTYDKEHUM XUMHH /ISt
pellleHKs BOIPOCOB paLiMOHaIbHOTO NPHUPO/I0I0JIb30BaHUS;

aKTUBHOTO HEMpUATUS [IeWCTBUM, NPUHOCSIIMX Bpell OKpY’Karolen
TIPUPOJTHOM Cpefie, YMEHHsI MPOTHO3HMPOBaTh HeO/IaronpUsTHbIE 3KOJIOTHUYEeCKHe
TI0C/Ie/ICTBUS MpeANIPUHUMaeMbIX AeMCTBUI U NIpeOTBPAlllaTh UX;

Ha/IM4usi Pa3BUTOIO KOJIOTMUYECKOT0 MbILUIEHUS], SKOJIOTMYeCKOUN KYJIbTYPHI,
orbITa JlesITe TbHOCTH 9KO0JIOTMUeCKOU HarpaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTelbHOM, KOMMYHUKAaTUBHOW W COLAAIbLHOM
MIPAKTHKEe, CIIOCOOHOCTH U YMeHHsI AaKTHUBHO TIPOTHUBOCTOSITH —W/€0JIOTHH
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUs], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl CrelUPUKA XMMUU KakK HayKd, OCO3HaHUsi eé poJd B
dbopMHpOBaHMY PpalMOHANTBHOTO HAyYHOTO MbIIIJIEHUS, CO3/JaHHUH 11eJIOCTHOTO
TIpe/ICTaBIeHuss 00 OKpYy)KaroIlleM MHpe KaK O eIMHCTBe MPHUPOZbI U UeoBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHWH TpobieM COoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexxgéHHOCTM B 0C000M  3HAUMMOCTH XUMHH [II1  COBPeMeHHOU
I[MBWIM3AllUM: B €€ TyMaHUCTUYeCKOW HalpaB/IeHHOCTH W Ba)KHOW pOJid B
Co3/laHMy HOBOW 0a3bl MaTepua/JibHOM KY/IbTYPhl, B peIIeHWd T100aTbHbIX
1po0ieM yCTOMUMBOTO PAa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTHUYeCKOH,
TIUITIEBOM M 9KOJIOTUUeCKOW 0e301aCHOCTH, B Pa3BUTHUH MeJUIMHBI, 00ecrieueHuu
YCJIOBUM yCHEIIHOro TPy/la U 9KO0JIOTMueckKy KOMGOPTHOMN >KU3HU KaXKJ0ro ujeHa
o0111eCTBa;

eCTeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIOHUMaHHUsl CYIIHOCTA MeTO/OB
TI03HAHWsI, WCIIO/b3yeMbIX B €CTeCTBEHHbIX HayKaX, CITOCOOHOCTH HCII0/Ib30BaTh
TIo/TyuyaeMble 3HaHUS JJis aHa/li3a U 00bSICHEHUs SIBJIEHWM OKPY’KaloI[ero MUpa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus [ieslaTh 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ UMEIOLIUMXCS [JaHHbIX C Lebl0 TOJJyYeHus
JIOCTOBEPHBIX BBIBO/IOB;

CTIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHWUYECKWe 3HaHWS [/
peliieHuUsI IP00JieM B peanbHBIX KM3HEHHbIX CUTYalUsX;

VHTepeca K M03HaHUI0, UCC/Iel0BaTe/IbCKOU [1eATeTbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HeTpepbiIBHOMY 00pa30BaHHI0 U
camMo00pa30oBaHUIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHWM 110 XWUMWU B
COOTBETCTBUHM C YKU3HEHHBIMU TTOTPEOHOCTSIMU;

VHTepeca K 0C00eHHOCTSM Tpy/ia B pa3/WyHbIX cepax mpodeccuoHaabHON
JesITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeMeTHbIE pe3y/bTaTbl OCBOEHHS MPOrpPaMMbI MO0 XWMHUM Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/IIOUAKOT:

3HauMMble A1 (OPMHPOBAaHUSI ~ MHMPOBO33DeHHMS  OOyYaroIMXCs
MeXIUCIUTITMHADHBIE (MeXKIIpeJiMeTHbIe) OOIleHayUYHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MHpa U CleUU(UKy MeTOJOB TO3HaHUS,
WCIIO0/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIleCTBO, SHeprus, siBjeHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, MPUHIUI, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/e/loBaHue, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

peryasiTUBHbIE), obecrneurBaroLLye (dbopMHUpoOBaHue (yHKLMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHI[UH 00yYaroLuXCsl;
CTIOCOOHOCTD obOyyJaroImxcs HCIIO/Tb30BaTh OCBOEHHBIe

MeXAUCIUTUTMHApHbIEe, MUPOBO33peHUYeCcKHe 3HaHUS U YHUBepCaJibHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMA/IbHOW MPAKTHKe.

MerTaripegMeTHble pe3y/bTaTbl OTPaXkalOT OBJaZileHWe YHUBEpCaTbHbIMU
yueOHBIMH  TI03HABaTebHBIMM, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMH
JIeMCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBePCa/IbHbIe yUeOHbIe JeiCTBHSs

1) 0a3oBbIe JIOrHUeCKHe JeHCTBHUS:

CcamMoCTOSTe/lbHO — (OpPMy/MpOBaThb W aKTyaJM3UpoOBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTb LeMu [JesTellbHOCTH, 3ajaBas MapaMeTpbl W KPUTEpUU UX
JIOCTH)KEHHsI, COOTHOCUTD Pe3yJ/IbTaThl [esiTe/TbHOCTH C TOCTaB/IeHHbIMU LIe/ISIMU;

WCIO/Ib30BaTh TPU OCBOEHUM 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIIIEHNS:
BbIZIEJIATh XapaKTepHble MPH3HAKKW TMOHATUM W YyCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS ZJis1 00BsICHEHUsI OT/leNTbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [/ KIacCU(PUKAI[UM BEIIeCTB U
XUMUYECKUX peaklivi;

yCTaHaB/UBaTb [PUYMHHO-CJIE[CTBEHHbIE CBA3M MEX]y H3y4yaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCy>XAeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, TO
aHaJIOTuM), BBISIB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBATh BbIBO/IbI U 3aK/TFOUEHUSI;

TIPUMEHSTh B MpOLjecce TO3HAHUSI UCTO/Ib3yeMble B XUMUM CUMBOJIMYECKHE
(3HAKOBBIE) MO/Ie/TH, TIPe0Opa30BbIBaTh MO/ie/IbHbIE TIPeZICTaB/IeHUSI — XUMUUeCKHM
3HaK (CHMMBOJI) 37eMeHTa, XuUMUueckass (opMysa, ypaBHeHHe XHUMUUeCKOM



peakiuy — TIPU pellleHWH y4ueOHBIX T03HaBaTe/JbHbIX M TPAKTHUEeCKUX 3afau,
TIPUMEHSITh Ha3BaHHbIe MOZeJ/IbHbIe MPe/[CTaB/IeHus /i BbIsSIB/IEHUS XapaKTePHBIX
TIPU3HAKOB U3yUaeMbIX BEIIIeCTB U XUMUUECKUX PeaKIvi.

2) 0a3oBbBIe HCC/IE0BATEIbCKHE AeHiCTBUA:

BJIaZileTh OCHOBaMH METO/IOB HAYUHOTO TMO3HAHWS BEIeCTB U XUMHUeCKUX
peakiuu;

dbopMyIMpoBaTh Lie/M U 3a/lauu UCC/IeI0BaHus1, UCTI0/b30BaTh MOCTaB/IeHHbIE
Y CaMOCTOsITeIbHO C(OpPMY/MpOBaHHbIE BOIPOCHI B KaueCcTBe UMHCTPyMeHTa
T03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbIX CY>K/I€HUW;

B/IaJIeTh HaBbIKAMH CAMOCTOSITE/TbHOTO TIJTaHUPOBAaHUSI U IIPOBe/IeHUsI
yUeHWYeCKMX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabIroAaTh 3a XO[0M
ripoliecca, CaMOCTOSITeJIbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (POpMyJ/MpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/ieI0BaHUs,
COCTaB/ISATh 000CHOBAaHHBIM OTUET O MPOJie/laHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYeCKOW HCCIe0OBaTe/IbCKOM UM MPOEKTHOMU
JesiITe/IbHOCTH, TIPOSIB/IATH CTIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelleHus] TPAaKTUYeCKHMX 3ajlay, NPUMEHEHUIO pa3/TuyHbIX
MeTO/IOB TT03HAHMSI.

3) pabota c uadopmaruei:

ODHEHTHPOBAaTbCSI B PAa3/IMUHbIX MCTOUHMKAX WHGOpMaLUU (Hay4yHO-
TIOMy/IsIpHasi JUTepaTypa XUMUUECKOTO COJ/lep)KaHHWs, CIIpaBOYHbIe T10COOUS,
pecypcel VIHTepHeTa), aHanM3MpOBaTh MH(OPMALMIO pa3/MYHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(hopMyIMpOBaTh 3anpoChkl U TIPUMEHSITh PA3/IMUHbIE METO/bl MPU TMOUCKE U
orbope wuHbOpMaIMM, HEOOXOAUMON [T  BBITIOIHEHUS yueOHBIX 3ajad
OIpe/ie/IEHHOI O THIIA;

nproOpeTaTh OMBIT HCTO/Ab30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHUH Y PAa3/IMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOWpaTh  ONTUMalbHYIO  (GOpMy  IIpe/iCTaB/IeHUs
uHbopMaluy (cxembl, TpadyKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U IPYTHE);

WCTIO/Tb30BaTh HAyuUHBIM s3bIK B KayecTBe CpeACTBa mpu pabote cC
XUMHUYeCKOW UH(opMalueii: TpUMEHSTb MexXmpeaMeTHble (dbusnueckue U
MaTeMaTH4yecKre) 3HaKU U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypYy;

VICT0JTb30BaTh 3HAKOBO-CUMBO/IMUECKHEe CPe/ICTBA HaTJIsiIHOCTH.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUS:



3aflaBaTh BOIIPOCHI M0 CYII[eCTBY 00CY>K/1aeMOU TeMbI B X0/le Arajiora u/uin
JIMCKYCCHH, BbICKa3bIBaTh Uzer, (HOPMYJIMPOBaTh CBOU MpeI0KeHus
OTHOCUTEJIBHO BBITIOJIHEHUS MIPE/IJIOKEHHOM 3a/lauu;

BBICTYIIaTh C TpEe3eHTal[del pe3y/IbTaTOB I103HABATE/ILHOM JesITe/IbHOCTH,
TI0JTyYe€HHBIX CAMOCTOSITE/TbHO M/TM COBMECTHO CO CBEPCTHHUKAMU ITPU BHITIOJTHEHUH
XUMHUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOW paboThI 10 MCC/IeJOBAaHUIO CBOWCTB
M3yJyaeMbIX BeIlecTB, peaau3al[ii yueOHOro MpoekTa, U (hOpMyIMpOBaTh BHIBObBI
10 pe3y/jbTaTaM MPOBEAEHHBIX HCC/IeZ0BAaHUN MyTEM COrJIaCOBAHHUS TMO3ULIUN B
xo/ie 06cyxIeHnss 1 0OMeHa MHeHHUSIMU.

Pery/fTUBHBbIE YHUBepPCa/IbHbIE yueOHbIe eiiCTBHS:

CaMOCTOSITE/IbHO IIJIAHUPOBAaThb M OCYLLECTBJISATh CBOKO I103HABATe/IbHYIO
JesITe/IbHOCTb, Ompefenisis eé 1ed M 3a/auyd, KOHTPOIUPOBaTb U IO Mepe
He0OXOIMMOCTH KOPPEKTHPOBATh TIpe[jlaraeMblii a/JfOPUTM JIeMCTBUM  TIPH
BBITIOJTHEHUM Yy4eOHBbIX M MCC/e[oBaTebCKUX 3a/iau, BbIOMpaTh HauboJiee
5 dexTUBHbIM CrOCO6 WX pellleHUs C yYETOM TOJNyueHUs HOBBIX 3HAHUUA O
Bell|eCTBaX U XMMHUYECKUX peakLusX;

OCYLLECTB/ISITh CAMOKOHTPOJIb [IeSITeIbHOCTA Ha OCHOBe CamMOaHanv3a H
CaMOOLIeHKH.

INMPEAMETHBIE PE3YJ/IBTATBI

[TpegMeTHBbIe pe3y/ibTaThbl OCBOEHUS MPOrPaMMBbI 110 XUMUU Ha yTayO/18HHOM
YPOBHe Ha YpOBHe cpejHero o0iero oOpa3oBaHUs BK/IHOUAIOT crielupudecKye
JJis1 yueOHOTO TipeMeTa « XUMUs» HayuHble 3HaHUS], yMeHHs U CTI0COObI 1efCTBUA
10 OCBOEHHIO, UHTEepPIpeTalui 1 rnpeoOpa3oBaHUI0 3HAHUM, BUBI [1eSITeIbHOCTU
M0 TMOJTyYeHUI0 HOBOTO 3HaHWs U MPUMEHEHWI0 3HaHWW B pa3/IMUHBbIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYaLUsiX, CBSA3aHHbIX C XUMuen. B
rmporpaMmMe 0 XUMHUM TpeJMeTHble pe3y/bTaTbl MpPeACTaB/leHbl MO ToAam
V3y4yeHwusl.

10 K/TACC

[IpegmMeTHble pe3yabTaTbl OCBOeHUS Kypca «OpraHuyeckass XUMUSI»
OTPa’KaroT:

chOopMHUPOBAaHHOCTb TIpe/ICTaB/IeHU: O MecTe U 3HaUeHWH OpraHuuyecKou
XUMHH B CHUCTEMEe eCTeCTBEHHBIX HayK M e€ po/iu B 00ecreueHWH YCTOHUMBOTO
pa3BUTHUS Ue/IOBeYeCTBa B PellleHUU Mpob/ieM 3KOI0rHYecKou, SHepreTUueckou U
TUIIeBol 6e30MacHOCTH, B Pa3BUTUM MEAWIIMHBI, CO3ZIaHUKM HOBBIX MAaTe€pPHAJIOB,
HOBBIX HMCTOUHUKOB SHEepIuH, B obecrieueHUH paLMOHaIbHOT O
TIPUPO/IOTIONBL30BaHNs, B (OPMUPOBAHWK MHPOBO33pEHUST U 00Iel KY/IbTypbl



Yye/iOBeKa, a TakKKe 9SKOJOTHYeCKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/J0POBbIO U IPUPOJIHOM Cpejie;

B/IaJleHhe  CUCTeMOM  XMMHWUeCKMX  3HaHWM, KOTOpasi  BKJ/IFOUaeT:
OCHOBOTMOJIAraroIue TIOHATHUS — XUMAUeCKUH 3JIeMeHT, aTOM, /Ip0 Y 3JIeKTPOHHAst
obosouka atoma, S-, p-, d-aToMHble OpOWTa/NM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aToMa, TuOpuAu3alis aTOMHBIX opOuTased, HOH, MOJeKy/a,
Ba/IEBHTHOCTb, 3JIEKTPOOTPHLIATE/IbHOCTb, CTENeHb OKUCIEHUs], XUMUUeCKas CBS3b,
MOJIb, MOJISIDHAsi Macca, MOJISIPHbIN 00BEM, YI/IepOJHBINA CKesleT, hyHKI[MOHATbHAs
rpynma, pajuKaa, CTPYKTypHble (opmysibl  (pa3BépHyThbie, COKpallléHHbIe,
CKeJIeTHble), U30MepUsi CTPYKTYpHasi U TIPOCTPaHCTBeHHas (reomeTpuUuecKas,
onTUYecKasi), W30Mepbl, T'OMOJIOTMYECKUU Psifi, TOMOJIOTH, YTJIeBOJOPO/bI,
KUC/IOPOZ- U a30TCOZeprKalllie OpraHuyeckue COoelUHEeHHs, MOHOMep, IMOJMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJ/ISIDHbIE CO€/JMHEHHs; TeOpUM, 3aKOHBI
(nepuopuueckur 3akoH [l. V. MenpaeneeBa, Teopus CTPOEHHS OPraHWYeCKUX
BerjecTB A. M. byT/iepoBa, 3aKOH COXpaHeHUsA MaCChl Bell|eCTB, 3aKOH COXPaHEeHUs
YW TpeBpallleHuss 5SHEPTUM TMPU XUMHUUYECKUX peaklusix), 3aKOHOMEpPHOCTH,
CUMBOJIMUECKUM $13bIK XMMHHM, MHUDOBO33peHUeCKHe 3HaHUsl, JeXXalllie B OCHOBE
TOHUMAaHUs1 TIPUUMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJIEHWH; TIpe/ICTaB/IeHHUs
0 MeXaHM3MaX XUMHUUECKUX peaklui, TepMOJWHAMUUYECKUX M KHHEeTUUeCKUX
3aKOHOMEPHOCTSIX UX MPOTeKaHUsl, 0 B3aMMHOM BJIUSIHUM aTOMOB Y TPYTII aTOMOB
B MOJIeKyJlax (MHAYKTHUBHBIM U Me3oMepHbIi 3¢ dekThl, opreHTanThl 1 u II poja);
dakTosiornueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHWH U Oe3oracHOM
WICTIO/Tb30BaHUM Ba)KHEUIIIMX OpraHWYeCcKUX BeIecTB B ObITY M TPaKTHUYeCKOM
JesTeIbHOCTU — UejioBeKa, OOIMMX  HAayYHbIX  TPUHIMAIAX  XUMHUYECKOTO
TIPOM3BO/CTBA (Ha TIpUMepe MPOU3BO/ICTBA MeTaHoJIa, mepepaboTKu HePTH);

c(hOpMUPOBAHHOCTb YMEHMM: BBISIB/SITh XapaKTepHble TPU3HAKU MOHSTUM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, WCII0/b30BaTh COOTBETCTBYIOIUE TOHSTHS TpHU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCKUX COeJMHEeHUH;

chOpMUPOBAHHOCTh YMEHUIA:

WCI0J/Ib30BaTh XMMUYECKYH0 CUMBOJIMKY [/ COCTaB/I€HUs] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKeJIeTHBIX) (DOPMYJ/T OpraHUuYeCKuX
BelLIeCTB;

COCTaBJIAITh YPaBHEHUSI XUMUUECKUX PeaKkluid W pacKpblBaTb WX CYIIHOCTb:
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluil  MOCPeACTBOM  COCTaBJIeHUS
9JIEKTPOHHOTO OajlaHca 3TUX peaklvid, peakididi HOHHOr0 oOMeHa TyTéM
COCTaBJ/IEHUS UX TMOJTHBIX U COKPAILEHHBIX UOHHBIX YPaBHEHUM;

W3roTaB/IMBaTh MOJIe/Id MOJIeKYJl OpraHUYeCcKUX BeIecTB /i WTHCTPALIUU
VX XMMHUUYECKOT'0 U TTPOCTPaHCTBEHHOI'O CTPOEHUSI;



c(hOpMUPOBAHHOCTh YMEHHWM: yCTaHAB/IUBAaTh TPUHA/JIE)KHOCTh U3yUeHHbIX
OpraHhuYeCKuX BeLeCTB II0 MX COCTaBy Y CTPOEHUIO K OlpejenéHHOMY
KJacCy/rpynmne CcoeJlMHEeHWM, [aBaTb WM Ha3BaHWS [0 CUCTeMaTUYeCKOH
HoMmeHkK/aType (IUPAC) u npuBOAWTH TPUBUA/IbHBbIE Ha3BaHUS [JI1 OTHeE/IbHBIX
rpe/iCTaBUTe/Ie OPraHUYeCKUX BeLeCTB (3TU/EeH, alleTU/eH, TOMYOJs, TULEPUH,
TWIEHIIUKOJIb, (eHoJ, (opmanblerufi, aleTaablerufi, aleToH, MypaBbUHas
KMCJ/IOTQ, YKCYCHasi KUCJ/I0Ta, CTeapUHOBAsi, OJIEMHOBAsI, MaJIbMUTUHOBAsi KUC/IOTHI,
[JIULVH, aJlaHuH, MajabT03a, (DPYKTO3a, aHW/IWH, AUBWHWII, WU30IPEH, XJIO0POIpEH,
CTHUPOJ U IpyTUe);

chOpMUPOBAaHHOCTb yMEHUSI OMNpeJesiTb BUJ XUMHUUYECKOM CBSI3U B
OpraHhuYecKuX CcoeJiluHeHUsX (KOBa/leHTHass W WOHHas CBSi3b, O- W TI-CBf3b,
BOJIOPO/HAasi CBSI3b);

chOpMUPOBAHHOCTb yMEHUsI TIPUMEHSTb TIOJIO)KEHUsS] TEeOpUU CTPOEHUs
opraHuJeckux BemlectB A. M. byTtnepoBa A 06bsicCHeHYs 3aBUCHMOCTH CBOWCTB
BellleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHUe,
¢du3nueckue U XUMHUYECKHWe CBOWCTBA TUITMYHBIX TMpe/ICTaBUTe/Iel pa3IUUHbIX
KJIaCCOB OPraHMYeCKUX BellleCTB: alKaHOB, LIMK/I0A/JIKaHOB, alKeHOB, aJIKaJUeHOB,
a7KMHOB, AapOMaTUUeCKHX YIJIeBOJIOPO/JIOB, CIMPTOB, aJb/eru/oB, KETOHOB,
KapOOHOBBIX KHC/IOT, MPOCTLIX U CJOXKHBIX 3(UPOB, >KUPOB, HUTPOCOETUHEHUN U
aMWHOB, aMHWHOKUCJIOT, OeKOB, yI/IeBOAOB (MOHO-, [OW- U TIOJHMCAXapHuoB),
WUIKOCTPUPOBaTh  TEHETMYEeCKYH)  CBSI3b  MeXJYy HHMU  yDPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMUUECKHMX PpeaklUid C UCI0J/b30BaHUEM CTPYKTYPHBIX
(opmy;

chOpMUPOBAHHOCTh yMeHUsI TIOATBEP)KJAaTh Ha KOHKDPETHBIX MpHMepax
XapaKTep 3aBUCUMOCTH PeaKI[MOHHOM CTOCOOHOCTH OpraHUUeCKUX COeJUHeHUN OT
KPaTHOCTU U TUIA KOBaJIEHTHOU CBSI13U (O- U T-CBSI3U), B3aUMHOT'O BJ/IUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKY/IaX;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh MCTOUHMKU YTIJ/IeBOJOPOAHOIO
coipbsi  (HeTh, TPUPOAHBIA Ta3, Yrojib), CIOCOObI ero mepepaboOTKU U
TIpaKTUYeCKoe TIpUMeHeHe TIPOIYKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb B/aZIeHUsI CUCTEMOM 3HAaHWW O eCTeCTBEHHO-Hay4YHbIX
MeTo/laX TI03HaHUS — HaOJII0/IeHUH, W3MePeHUH, MO/Ie/TMPOBAaHUH, SKCTIepUMEeHTe
(peaslbHOM U MBICJIEHHOM) U YMEHHWS IPUMEHATb 3TU 3HaHWS;

c(hOopMHPOBaHHOCTb yMeHUSsI MPUMEHSTh OCHOBHbIE oneparuu
MBIC/TUTE/IbHOM /leATeNIbHOCTH — aHalu3 W CHUHTe3, CpaBHeHWe, 0000ieHue,
CHUCTeMAaTU3alLvio0, BbIsSIBJIEHUE TPUUYUHHO-CJIEICTBEHHBIX CBSI3€M — [JI1 U3yUEeHUs!
CBOWCTB BeIeCTB U XMMUUECKUX peaKLui;



c(hOpMUPOBAHHOCTh YMEHUI: BBISIB/ISITH B3aUMOCBSI3b XUMHUUYECKUX 3HAaHUU C
TIOHATUSIMA U TIPeJICTaB/JeHUSIMUA JIDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [I/s
bonee 0CO3HAHHOTO TOHWMAHMS CYIIHOCTH MaTepuaJbHOIO0 eAWHCTBA MHUPA,
WCTI0/Tb30BaTh CHUCTEMHbBIE 3HAHHWS 10 OPraHUUeCKOW XUMUU [Isi OOBSICHEHUS |
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOLHMX eCTeCTBeHHO-HayYHYI0 IPUPOAY;

chOpPMUPOBAaHHOCTb ~YMEHW: TIPOBOJWTH PACUETBI [0 XHWMHUUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUUYECKUX peakl[did C UCM0J/Ib30BaHUeM (DU3NUeCKUX
BeMuriH (Macca, 00BEM Ta30B, KOMMUECTBO BeI[eCTBA), XapaKTEePU3YIOIINX
Bell[eCTBA C KOJIMUeCTBEHHOM CTOPOHBI: PaCyéThl MO HAXOXK/EHWUI0 XUMHUECKOU
(dbopMy/ibl BelecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHYECKUX 3/1€MEHTOB,
TIPO/IyKTaM CropaHus, TIJIOTHOCTH Ta3000pa3HbIX BelleCTB;

c(hOpMHUPOBaHHOCTb YMEHMI: TIPOTHO3UPOBATh, aHA/IM3UPOBATh U OLIEHUBAThb
C TIO3UIUH  SKOJIOTMUEeCKOH  0e30MacHOCTH  IOCHAeACTBUS ~ OBITOBOM U
TIPOU3BO/ICTBEHHOM  [IeATeJTbHOCTH UejiOBeKa, CBS3aHHOW C TiepepaboTKoi
BellleCTB, UCI0JIb30BaTh MOJIyYeHHbIe 3HAHUS JJ1s1 IPUHSTUSL TPaMOTHBIX pellleHuH
1po0JieM B CUTYalLMsAX, CBSI3aHHBIX C XUMHEM;

c(hOpMUPOBAHHOCTh YMEHMM: CaMOCTOSTE/bHO TJIAHUPOBaTh W TPOBOJUTH
XUMUYEeCKUN SKCrepuMeHT (TMoJjiyueHWe M H3yueHue CBOWCTB OpraHUYecKHx
BellleCTB, KauyeCTBEHHble peaklMd YIJIEBOJOPO/IOB pa3/UUHbIX KJIacCOB U
KUCIOPOACOIep Kall[uX OPraHWYeCKUX BeIleCTB, pelleHUe >SKCIePUMEHTa/IbHBIX
3a7lau 10 pacro3HaBaHWIO OPraHWYeCKUX BEeIeCTB) C COOMo/eHreM TpaBuil
Ge3ormacHoro oOpaleHWs C BeIlecTBaMH W JIabopaTOpPHBIM 00OpYyZOBaHHUEM,
dbopmMynupoBaTh liejib MCCAe[0BaHWs, TIPeCTaB/IsATb B Pa3/lMYHOM (QopMme
pe3y/bTaThbl SKCIIepUMeHTa, aHa/TM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

chOpMUPOBAHHOCTh YMEHMIA:

cobJ1r0/1aTh TMpaBHWIa 3KOJIOTMYECKH 11e/1ec000pa3HOro MoBeieHUsl B ObITY U
TPY/IOBOM [IeATeJIbHOCTU B LIeJISIX COXPAaHEHUsI CBOEro 3[0pOBbs, OKpY’Karolljen
TIPUPO/IHOW CpeJibl U IOCTH)KEHUSI €€ YCTOUUUBOTO Pa3BUTHS;

0CO3HaBaThb OINACHOCTb TOKCHYECKOTrO [eWCTBUSI Ha >KMBble OPraHU3MbI
oripe/ie/IEHHbIX OpraHuyeCcKrX BellecTB, TOHUMas CMbIC/ TTokasatesis [1/1K;

aHa/IM3UPOBaTh 11e/1ec000pa3HOCTh TIPUMEHEeHUs OpraHUuYeCcKuX BelllecTB B
TIPOMBIIIZIEHHOCTH U B OBITY C TOUKH 3PeHUsSI COOTHOIIIEHUS] PUCK-TT0/1b3a;

chOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTB/ATh 1le/leHarnpaB/ieHHbI TOMCK
XUMUUECKON MH(POpPMaIMK B Pa3/IMYHbIX UICTOYHUKAX (HayuHasi U yueOHO-HayuHas
nuTepaTypa, Cpe/icTBa MacCoBOM uHMopMalyu, HTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(MOPMAI[MIO, TilepepabaThiBaTh €€ M MCIOIb30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOW yueOHOM 3a/iaueil.



11 K/ZTACC

[TpegmeTHbIe pe3yabTaThl OcBoeHUsi Kypca «OOijasi ¥ HeopraHudeckas
XUMUSI» OTpaXkatoT:

c(hOpMHPOBAaHHOCTb Tpe/JCTaB/JI€eHUM: O MaTepUaJbHOM eIWHCTBE MHUPAa,
3aKOHOMEPHOCTSIX U T03HAaBaeMOCTH SIBJIEHUW MPUPO/bI, O MecTe W 3HaueHUU
XUMUUA B CHCTEMe eCTeCTBEHHBIX HayK W eé poju B obecrieueHWH YCTOWUMBOTO
pa3BUTHUS], B pellleHHHd Mpo0/ieM 3KOJOrMYecKou, SHepreTHUYeckKOou U TTHITeBOU
6e30MacHOCTH, B PA3BUTHH MeJUWIIMHBI, CO3ZIAHMM HOBBIX MaTepUasioB, HOBBIX
WMCTOYHWKOB SHEPruH, B oOecrieueHWM paljMOHaJbHOTO TPUPOZOII0/Ib30BaHNs, B
¢bopMHpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl UYe/iOBeKa, a TaKxke
9KOJIOTMUYeCKM 0OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBbIO0 U TIPUPOJHOM

cpeje;
B/aJleHHe  CUCTeMOM  XMMHWUeCKUX  3HAHWM, KOTOpas  BK/IIOUaerT:
OCHOBOTIO/IArarolfye TIOHATUS — XWUMUYeCKWM »37IeMeHT, aToM, SIpO aToMa,

M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTaM, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, TUOpHAuW3al[isi aTOMHBIX OpOuTasnel, WOH,
MOJIEKy/la, BaJIeHTHOCTb, 3JI€KTPOOTPHULIATEIBHOCTb, CTeleHb  OKUC/IeHUS,
XUMUYecKasi CBsi3b (KOBaJIeHTHasi, WOHHas, MeTaj/yidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYeckKas peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 3JIEKTPOJUTHAYECKasi JUCCOLMALUs, CTeleHb JAUCCOLMALUY,
BOZIOPO/IHbIN TIOKa3aTejib, OKHUC/UTe/b, BOCCTAHOBUTENb, TeII0BOM 3¢ deKT
XUMHUYECKOU peakluu, CKOPOCTbh XMMUUECKOM peakLii, XUMUYeCKOe PaBHOBECHE;
TeOPUM M 3aKOHBI (Teopus 3/IEKTPOJMTUUECKOW AUCCOLMAlU, MepUoJuYeCcKui
3akoH [I.V1. MeHzieneeBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TpeBpall[eHHs] SHePrUY MPU XMMUUECKUX peaklUsX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILeCTB, 3aKOH [EeUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK
XMMUM, MHUPOBO33DEHUECKUe 3HaHHWs, JeXalllue B OCHOBe T[IOHHMaHUS
MPUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIEHUW;  COBPEMEeHHbIe
Npe/iCTaB/JeHUs O CTPOEHWU BeIeCTBA Ha aTOMHOM, WOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKY/IIPDHOM YDOBHSX; IIpeJCTaB/JIeHUs] O MexXaHW3Max XHWMHYeCKHUX
peakiui, TepMOJWHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUsl, 0 XMMUYECKOM DAaBHOBECUM, paCcTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosoruueckre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJiyueHHWHW W 0e301acHOM
WCTI0/Tb30BaHUM Ba)KHEUIIIMX HeOpraHM4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesiTeTbHOCTU ~ uejioBeKa, OOIMX  HAayyHbIX  TPUHIMIAX  XUMHUUYECKOTO
TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh yYMEHM: BBISIB/ISITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IMBaThb MX B3aUMOCBSA3b, WCIIO/b30BaTh COOTBETCTBYIOLME TOHATHSA TPHU
OMNMCaHWU HeOPraHWYeCKUX BeIecTB U UX TpeBpall|eHul;



c(OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMMUUECKYH) CUMBOJIUKY [I/Is
cocraB/ieHUs: (OpMyJl BelleCTB M YpPaBHEHUMM XMMUYECKMX  peaklui,
cuctematnyeckyro HoMeHKNatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMHPOBAHHOCTb YMEHUS OIpe/e/isiTh Ba/IeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKHX 3/IEMEHTOB B COeJUHEHUSX, BUJ, XUMHUECKOM CBSI3W (KOBaJIeHTHas,
VIOHHAsl, MeTa//Inyeckasl, BOJOpPOJHAas), THUIl KPUCTa/UIMUECKOW  PEeIIETKH
KOHKDETHOTO BellleCTBa;

c(OpMUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWCTB BeIIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THMNA KPUCTA//TMYECKOM PeIéTKA, OOMEHHbIH H
JIOHOPHO-AKIeNTOPHBIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOPMUPOBAHHOCTb  yYMEHMWM:  KJaCCU(ULIMPOBaTh:  HeOpraHu4yecKue
Bell[eCTBa I10 MX COCTaBy, XUMHUUECKHE pPeaKLMu I10 pa3/IMYHbIM IIpU3HaKaM (YMCTy
Y COCTaBy pearvpyrollyXx BeLecTB, TEIUIOBOMY 3(p(eKTy peakuyu, U3MeHEHUIO
CTerleHeld OKUCJIeHUsl 371eMeHTOB, 00paTMMOCTH, Yy4YaCTHIO KaTajud3aTtopa |
JpyTHe); CaMOCTOSITe/IbHO BbIOMPAaTh OCHOBAHUS Y KPUTEPUU [Jisi K1acCUpUKaIU
V3y4yaeMbIX BeleCTB 1 XMMUYeCKUX peaKLui;

c(hOpMUPOBAHHOCTb YMEHUS PaCKpbIBaTh CMbIC/ [TEPUOAMYECKOro 3akoHa /.
. MeHJienieeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTETBbHYIO
Yl TIPOTHOCTUYECKYI0 (PYHKILMY;

c(OpMUPOBAHHOCTb YMEHUM: XapaKTepU30BaTb 3/€KTPOHHOE CTpPOeHHe
aTOMOB Y HMOHOB XUMHUYECKUX 3JIeMEHTOB I[1epBOr0—4eTBEPTOro I1epuo/iOB
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCIO/Ab3Ys  TOHSATUS
«3HEepreTUyecKre ypOBHHU», «3HepreTUUecKue MOJAyPOBHW», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOe U BO30YKZAEHHOE 3HEpPreTHYecKre COCTOSHHS aToMa»;
OOBSICHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKMX 37IeMEeHTOB U UX
coefvHeHWW M0 mnepuojgam u rpynnam Ilepuoguueckoin cucremsr [. U.
MeH/eneeBa, BajieHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBe CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMUPOBAHHOCTbL yMEHUM: XapakTepu3oBaTh (OMUCHIBaTh)  0OLUe
XUMUYECKHWe  CBOMCTBA  BEIeCTB  pa3/IMUHbIX  KJ/IAaCcCOB,  TOATBEP)KJATh
CylLLleCTBOBaHHME TeHEeTUYECKOM CBSI3M MEXAYy HeOpraHW4YeCKMMHU BelleCTBaAMH C
TIOMOLLbI0 YPAaBHEHHUH COOTBETCTBYHOLMX XUMHUYECKUX PeakLiy;

Cc()OpMUPOBAHHOCTb yYMEHMUSl PpacKpblBaTb CYLIHOCTb: OKUCJIUTEIbHO-
BOCCTAaHOBUTE/IbHBIX peakKlii MOCPeJCTBOM COCTaB/eHUs 3/IeKTPOHHOTO OasaHca
3TUX peaklWi; peaklUWi HWOHHOTO OOMeHa IMyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX  WOHHBIX  ypaBHEHWW;  peaklUUM  TWpO/Iv3a;  peakiuiu
KOMIL/IeKcooOpa3oBaHusl (Ha IpUMepe I'/JpOKCOKOMITIEKCOB LJMHKA U a/TIFOMUHUS);



chOpMUPOBAaHHOCTh YMeHHSI OOBSICHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUYECKUX peakLUid C YUETOM UX SHepreTMUecKuX XapaKTepPUCTUK, XapaKTep
V3MEeHEeHUs] CKOPOCTH XWMMWYEeCKOW peaklMd B 3aBUCMMOCTH OT pa3/MYHbIX
(haKTOpOB, a TaK)Ke XapaKTep CMelleHUs] XMMUUeCKOT0 PaBHOBECHS M0/, BJIUSIHUEM
BHEIIHWX BO3JerlCcTBUU (MpuHLu Jle IllaTensbe);

chOpMUPOBAaHHOCTb yMEHHUsI XapaKTepu30BaTb XHWMUUECKUe peakluH,
neXkalye B OCHOBE TMPOMBIIUIEHHOTO MOJy4eHUs] CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOZICTB; 11e/1ec000pa3HOCTh
TIPUMeHEeHHsI HeOPraHUUeCKHX BeIleCTB B ITPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHus1 COOTHOIIIEHUs] PUCK-TI0/Tb3a;

c(hOpMHUPOBAaHHOCTb BJI/IeHUs] CHUCTEMOM 3HaHMW O MeTO/laXx HayuyHOIo
TO03HAHUS SIBJIEHWW TIpUpoAbl — HabsroJeHne, W3MepeHWe, MOJe/THPOBaHue,
SKCrepuMeHT (peasibHbIM U MBIC/IEHHBIHN ), UCM0/Ib3YEeMbIX B €CTeCTBEHHbIX HayKax,
yMeHUs IPUMEHSTb 3TU 3HaHWsS MPU SKCIIePUMEHTalbHOM MCCJIe/JOBaHMH BEILeCTB
U s OOBSICHEHUS XUMMUYECKUX $SIBJIEHUM, WMEIOI[UX MeCTO B TIPUPO/E,
MpaKTUYeCKOM JIesiTeJIbHOCTH Ue/loBeKa U B TTIOBCE/THEBHOM >KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BbISIBJISITh B3aUMOCBSI3b XMMUYECKUX 3HaHUM C
TIOHATUSIMA U TIPeJICTaB/Ie€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [I/s
6o/ee 0CO3HAHHOTO TIOHMMaHUSI MaTepUaIbHOTO e/JMHCTBA MUPa;

c(hOpMHPOBAaHHOCTb yMEHHs TIPOBOJUTH PaCUyéThl: C MCIOJb30BaHUEM
TIOHATUM «MacCoBasi JOJIsl BeIeCTBa B PACTBOPE» U «MOJISIPHAst KOHLIEHTPALUS»;
Macchl BelljeCTBa Wik 00bEMa ras3a 1Mo M3BeCTHOMY KOJIMUeCTBY BeIllecTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakIjuM BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHus BOJOPOJHOrO IOKa3aTessl pacTBOPOB KWUCJIOT U Le/iouerd C
W3BECTHOM CTEIeHbI0 AMCCOLMALMM; Macchl (00bEMa, KOIMUecTBa BeIeCTBa)
TPO/IyKTa peakl[uy, eC/id OJHO U3 MCXOAHBIX BeLIeCTB JaHO B BHJE pacTBopa C
orpeJie/IEHHOM MaCCOBOM /10/iel paCTBOPEHHOT'O Bell[eCTBAa WM JJaHO B U30BITKe
(MMeeT TIpUMeCH); ZOMM BBIXOJA TPOAYKTA peakiid; OOBEMHBIX OTHOIIIEHUN
ra3os;

c(hOpMUPOBAHHOCTb YMEHMM: CaMOCTOSATE/NbHO TJIAHUPOBaTh W TPOBOJUTH
XUMUYECKU  JKcriepuMeHT  (TIpoBe/leHWe — peakididi  MOHHOTO  oOMeHa,
MO/ITBEPIKJeHMEe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKUX BellleCTB, ONpe/e/ieHre
Cpefilbl pacTBOPOB BeIlleCTB C TIOMOILBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHblX  ()aKTOPOB Ha CKOPOCTb XUMMWYECKOW  peaklyd, pelleHue
SKCIepUMeHTabHbIX 33/lau 1o TeMaM «MeTamnbel» U «HeMeTamib») C
cobsrofieHrieM TipaBU/ Ge3omacHoro obpailjeHus C BellleCTBaMH U 1ab0paTOPHBIM
obopyoBanuem, ¢GopMy/IMpOBaTh 1jeflb  MCC/Ae[0BaHWsA, TIPeJCTaBlsATh B
pa3MuHoM (popMe pe3y/bTaThbl SKCIEPUMEHTa, aHa/IM3UPOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMEHHI: COO/MIOATh TIPaBH/IA T10/1b30BaHMsI XUMUUECKOH
rnocyion ¥ mabopatopHbIM 000pyZOBaHWEM, oOOpalleHWss C BelecTBaMd B
COOTBETCTBUM C WHCTPYKIMSIMU TIO0 BBITIOJIHEHHIO /1a00pPaTOPHBIX XMMHYECKHX
OTbITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo IoBefieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTA B LieJIIX COXPaHEeHUs] CBOETrO 3/I0POBbS, OKPY’Karolleld NPUPOJHOU
cpeibl W JOCTWXKEHUsS e€ yCTOMYMBOIO pa3BUTHS, OCO3HAaBaTb OINACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMpe/e/IéHHbIX HeopraHu4eCKux
Bell|eCTB, MOHMMas cMbIc/1 nokasarens [1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTB/ATh 1le/leHarnpaB/ieHHbI TOMCK
XUMUUeCKON MH(POpPMaIMK B Pa3/IMYHbIX UICTOYHUKAX (HayuyHasi U yueOHO-HayuHas
nuTepaTypa, CpeicTBa MacCoBOM uHMopMalyu, UHTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUECKYI0 WH(pOpMaI[Mio, TiepepabaThiBaTh €€ W UCIO0Ib30BaTh
B COOTBETCTBHH C ITOCTABIEHHOW yueOHOM 3a/iaueil.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
KontposbHble | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTsI paboTbI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[Tpenmet oprannyeckor xumuu. Teopus
1.1 CTPOEHUsI OpraHuYecKUx coefuHeHu A. M. 8
Bytneposa
Wtoro no pa3peny 8
Pa3zpen 2. YrieBoaopo/bl
)1 [IpenenbHbIe yrieBoAOPOAbI — aKaHbl, c
' LIMK/I0a/TKaHBI
59 HenpesienbHble yrieBoZopo/bl: aJKeHbl, 14 1
) a/IKa/IMeHbl, aJKUHbI
2.3 ApomaTuyeckue yrjieBoZopo/ibl (apeHbl) 8
24 [IpupoHbIe HICTOYHUKH YI/IEBOJOPOJOB U UX 4
) nepepaboTKa
2.5 ["anoreHnpousBoHbIe yrjieBoL0pOi0B 4 1
Wtoro no pa3peny 35
Pa3pen 3. Kuciopojcoaepikaiye opraHuyeckue coeMHeHHs
3.1 Cnuptel. PeHON 11 1
3.2 KapboHubHBIE COeTUHEHUS: albJIeTUbI 1 21 1

KeTOoHBI. KapboHoBBIe KUCIOTBI. CII0)KHBIE




3¢upsl. 2Kuphl

3.3 YrneBogpl 9

Wtoro no pa3peny 41

Pa3pen 4. A3orcopepikainiye opraHiyecKre coeJuHeHUus

4.1 AMUMHBI. AMHUHOKHCJ/IOTEL. benku 12

Wroro nio pasgeny 12

Pa3pgen 5. BoicokoMmoJ1eKy/isipHbIe COe{UHEeHUs

5.1 BricokoMosekynsipHble coejUHeHNs 6

Wtoro no pa3peny 6

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/mm Konrponbnsie | IIpakTHueckune
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTbI paboTbI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue atoMa. [Teprorueckuii 3aK0H
1.1 u [Iepuoguueckas cucteMa XUMUUECKUX 9
snemeHTOB [I. 1. MeHzeneeBa
1o Crpoenue BetlecTBa. MHoroobpasue 1 1
BellleCTB
1.3 XUMHUYECKUe peakLiu1 19 1 3
Wtoro no pa3peny 39
Pa3pen 2. Heoprannueckass XuMus
2.1 Hewmetanbl 31 1 3
2.2 Metannbl 23 1 2
Wroro nio pasgeny 54
Pa3zpgen 3. XuMusa U )XKU3Hb
31 Meto/ bl TO3HAHUS B XUMUU. XUMUS U 9
) JKU3Hb
Wtoro no pa3peny 9
OBLIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 4 8




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJTACC
KonnuecrBo uacoB JJIeKTPOHHBbIE
Ne Jata nudpoBbIe
Tema ypoka KoHTpOo/1bHBI IIpakTHYeckue
n/n Bcero u3yueHusi | oOpa3oBarTe/bHbIE
e paboTbI paboThI
pecypchbl
ITpesMeT 1 3HaUeHUe OpraHUYecKou
1 XUMUH, TIpeJiCTaB/ieHle 0 MHOT00Opasuu 1 01.09.202
OpraHUYeCcKUX COeJMHEeHUN 3
O/eKTPOHHOe CTpOeHHe aToMa yriepoza
2 (ocHOBHOE U BO30Y)KIEHHOE COCTOSHUS). 1 04.09.202
BaneHTHbIe BO3MOKHOCTH aTOMa yrjepoza 3
XuUMHUecKast CBs3b B OpraHU4YeCcKUx
coelvHeHUsIX. MexaHu3Mbl 00pa30BaHus
3 A 3 P 1 04.09.202
KOBAJIEHTHOM CBsI31, CII0COOBI pa3pbiBa 3
CBsI3eH
Teopust CTpOeHHs1 OpraHuuecKux
4 PH CTPE P 1 08.09.202
coeprHenut A. M. bytieposa 3
Bup! v3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. J/IEKTPOHHbIE
5 poctp P 1 11.09.202
3¢ peKThl B MOEeKyIax OpraHuyeckKmux 3
coeIMHEeHUM
[TpencraBieHue 0 KiaccudyKalviy U
6 cucreMatrueckass HomeHknarypa (IUPAC) 1 11.09.202
OpraHUYecKrX BelleCTB 3
7 Krnaccudukaiysi peakijyii B opraHuueckom 1




XUMHHN

15.09.202
3

CucremMaTH3aIUs ¥ 0000IIeHre 3HaHUH T10

8 18.09.202
Teme
3
AJKaHbI: TOMOJIOTUYECKUH psif, obIIast
opMyJia, HOMEHK/IaTypa U U30Mepus

9 opmya, P PHL, 18.09.202
3/IeKTPOHHOE U MPOCTPAaHCTBEHHOE 3
CTpPOEeHHe MOJIeKYJT
®du3nueckre U XMMUUeCKre CBOMCTBA

10 22.09.202
a/KaHOB

3
HaxoxxgeHve ajikaHOB B IPUPO/e.

11 CriocoOb!I 1osTyueHust ¥ IpUMeHeHre 25.09.202
aJIKaHOB 3
Llvknoankasser: obmas popmyna,

HOMEHK/IaTypa ¥ U30Mepusi, 0COOeHHOCTU

12 yp P, @ 25.09.202
CTPOEHHUS U XUMHUUYECKUX CBOKCTB, 3
CrIoco0bI TIONTYYeHHs ¥ TIPUMeHeHHe
Pemienne pacuéTHbIX 3a/1a4 Ha
orpeziesieHue MOJIeKY/ISpHON (opMyJibl
OpPraHUYeCcKOro BelllecTBa Mo MacCOBBIM

13 P B 29.09.202
[l0JISIM aTOMOB 3JIEMEHTOB, BXO/ISILL[UX B €r0 3
coctaB. CrcreMaTH3allsi U 00001TIeHMe
3HaHUU M0 TeMe

14 AnNKeHbI: TOMOIOTHUeCKUN psiji, obIrjast
(dbopmysia, HOMeHK/IaTypa, 3/IeKTPOHHOe 1 02.10.202
TPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKY/I. 3




CTpyKTypHas 4 LIMC-TPaHC-U30Mepusi
alKeHOB

dusryeckre U XUMHUUYeCKHe CBOMCTBA

15 02.10.202
asikeHoB. [IpaBuio MapKOBHUKOBA 3

16 Crioco0bl 1osTyueHust U IpUMeHeHre 06.10.202
aJIKeHOB

3

[MpakTueckast pabota Ne 1 o Teme

17 "[TonyueHue 3THIeHa U U3yUeHUe ero 09.10.202
CBOMCTB" 3
Pelienne pacuyéTHbIX 3a7a4 Ha

18 orpeziesieHHe MOJIEKY/ISpHON (HOpMYy bl 09.10.202
OpraHUYecKOoro BellleCTBa 3
AnKaZiieHbl: COPSDKEHHBIE,

19 M30/IMPOBaHHbIe, KYMY/IMPOBaHHbIE. 13.10.202
Oco6eHHOCTH 3/IEKTPOHHOT'O CTPOEHHSI 3

20 XrMHYecKre CBOMCTBa COMPSDKEHHBIX 16.10.202
[II€HOB

3

71 Crioco0bl MosTyueHust U IpUMeHeHre 16.10.202
anKasiieHoB 3
AJIKWHBI: TOMOJIOTHUECKUH Psifi, 001Ljast

29 (opMmy/ia, HOMEHK/aTypa, 37IeKTPOHHOe U 20.10.202
MPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKY/I, 3

(bu3myeckre CBOMCTBA

23

XuMHu4ecke CBOHCTBA aJIKUHOB




23.10.202
3

24 KauecTBeHHbIe peaKklii Ha TPOWHYIO CBSI3b 23.10.202
3
’e CriocoOb!I 1osTyueHust ¥ IpUMeHeHHe 97 10.202
a/IKMHOB
3
%6 Perienvie 3a§aq: PacyéThl 110 YpaBHEHUIO 10.11.202
XUMHUYECKOM peakiyuu 3
57 CucremaTH3aIis ¥ 0000IIeHre 3HaHUH T10 13.11.202
TeMe
3
ApeHbI: TOMOJIOTHUECKUH psifi, 001Iast
(dhopMysia, HOMeHK/aTypa. D/IeKTPOHHOe U
28 IPOCTPAHCTBEHHOE CTPOeHHe MOJIEKY.JT 13.11.202
OeH3071a ¥ TOJTyO/1a, MX PU3NUEeCKHe 3
CBOMCTBA
79 XUMHUUeCKre CBOMCTBA apeHOB: peakluu 17.11.202
3aMelLleHUst 3
XUMHUUeCcKre CBOMCTBA apeHOB: peakl[uu
30 MpUCOeMHeHUs, OKUC/IeHUe TOMOJIOTOB 20.11.202
OeH3o1a 3
31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB 20.11.202

cTHposia

3




Pemenne pacuéTHbIX 3a/1a4 Ha

32 omnpejie/ieHUe MOJIEKYJISIPHOU (hOpMYy /bl 24.11.202
OpraHUuYecKoro BellecTBa 3

33 Crioco0ObI rosiyueHust ¥ TIpUMeHeHre 97 11.202
apeHOB

3

34 ['eHeTUUeCKasi CBSA3b MEXAY pa3/TMUHbIMU 97 11.202
KJIaCCaMH YIJIeBOZOPO/OB 3
PacyéThl M0 ypaBHEHUSIM XUMUUECKUX

35 peakuuii. CucteMaTu3anys U 000011eHe 01.12.202
3HaHMII 110 Teme 3

36 [TpupoaHsii ra3. [TonyTHbie HedTsIHbIE 04.12.202
rasbl

3

37 KaMeHHBI yro/b v MPOAYKThI ero 04.12.202
repepabOTKH 3
HedTb 1 ciocobb1 eé nepepaboTKH.

38 [TprMeHeHHe TIPOAYKTOB TlepepaboTKH 08.12.202
HedTH 3

39 ['eHeTHUecKasi CBSI3b MeX/y pPa3/TNnYHbIMU 11.12.202
KJIaCCaMH YIJIeBOZOPO/OB 3
["asoreHONpoU3BO/IHbIE YT/I€BOAOPO/OB:

40 37IEKTPOHHOE CTPOeHMe; peakLuu 11.12.202
3aMelleH1s rajoreHa 3

41 HeticTBue 1ie104eit Ha




rajioreHrnpor3Bo/iHble. B3aumoeiicTBue
JdrajioreHasKaHOB C MarHUeM U [JUHKOM

15.12.202
3

CucremMaTH3aIUs ¥ 0000IIeHre 3HaHUH T10

42 ’ ; 18.12.202
pasgeny "YrneBoaoposl 3

43 'I'<OHTp0]IbHaH pa"60Ta 10 Teme 18.12.202

YrneBonopogsl 3
[IpenenbHbIe OIHOATOMHbBIE CITUPTHI:
TOMOJIOTUUECKHH psif, ob1ast popmyiia,

44 CTpOeHue MOJIeKYJ1, U30Mepus, 22.12.202
HOMEHK/IaTypa, K1acCU(pUKaLys, 3
¢usnyeckre CBOWCTBa

45 XyMUUeCKre CBOUCTBA Mpe/le/TbHbIX 95.12.202
O/IHOATOMHBIX CITUPTOB 3

46 CriocoObI rosiyueHust ¥ TIpUMeHeHre 95.12.202
O/IHOATOMHBIX CITUPTOB 3
[TpocTeie 3¢uMpbl: HOMEHK/IATypa 1

47 M30Mepusi, 0COOeHHOCTH (PU3UUECKUX U 12.01.202
XUMHUUECKUX CBOWCTB 4
MHoroaTomHble CIIUPTHI: STU/IEHIJIUKOJIb U

48 TJIULIepYH, UX (U3UUeCcKre U XUMUUYeCKUe 15.01.202
CBOICTBa 4

49 CriocoObI 1osTyueHust ¥ IpUMeHeHre 15.01.202

MHOI'0aTOMHBIX CITMPTOB

4




®deHO/: CTPOEeHHEe MOJIeKY/Ibl, PU3nUecKue

50 . 19.01.202
cBoiicTBa. ToOKCHYHOCTE eHOa 4
51 Xumuueckue cBoicTBa eHomna 22.01.202
4
£ Crioco6bI rosiyueHUst ¥ TIpUMeHeHre 92 01.202
dbeHona
4
[TpakTrueckast pabota Ne 2. PerieHne
53 5KCIIepUMEeHTa/IbHBIX 3a/lau 0 TeMe 26.01.202
"CnupThl ¥ (eHoJbI" 4
c4 Cucremaru3anys u 00001IeHHe 3HAHUH TI0 79.01.202
TeMe
4
Anbaerupl ¥ KeTOHBI: 3/IEKTPOHHOE
ee CTpoeHre KapOOHW/ILHOU TPYIIITBI; 99.01.202
rOMOJIOTHYeCKHe Psifbl, 001ast popmyiia, 4
M30MepHsi U HOMeHK/IaTypa
£6 AJIBLE[EFI/I,Z[LI Y KeTOHBI: (pU3NUecKre 02.02.202
CBOMCTBA; peaklvy MPUCOeAMHEHUsT 4
£ PeakLviv OKUC/IEHUS] M KaueCTBeHHbIe 05.02.202
peakLvH a/bJeruioB 1 KeTOHOB 4
cg CriocoOb!I MoJTyueHusl anbIeTU0B U 05.02.202

KeTOHOB

4




OZHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBbBIE

59 KHMCJIOTbI, 0COO€HHOCTH CTPOEHUS X 09.02.202
MOJIEKYJT 4

60 V3omepuist 1 HOMeHK/IaTypa i(ap60HOBLIX 12.02.202
KUCJIOT, UX (pr3nueckuie CBOMCTBA 4

61 XuMHUecKue CBOMCTBa Npefie/bHbIX 12.02.202
OJJHOOCHOBHBIX KapOOHOBBIX KUC/IOT 4
Ocob6eHHOCTH CBOMCTB MypaBbLHHOM

62 KUAC/IOTEL. MHOT006pasre KapOOHOBBIX 16.02.202
KHUCJIOT 4
OcobeHHOCTH CBOMCTB: HeTpe/ebHbIX U
apoOMaTUYeCKUX KapOOHOBBIX,

63 IMKapOOHOBBIX, TH/IPOKCUKAPOOHOBBIX 19.02.202
KUCsoT. [IpescraBuTeny BbICIIMX 4
KapOOHOBBIX KHC/IOT

64 [NoHsiTHe O MPOM3BOJHBIX KAPOOHOBBIX 19.02.202
KUCJIOT

4

65 CriocoObI rostyueHust ¥ TIpUMeHeHre 96.02.202
KapOOHOBBIX KUCJ/IOT 4
CroxxHble 3(OUpBI: TOMOJIOTMUECKUH psij,

66 ob1riast popmyJia, ©U3oMepus U 26.02.202
HOMeHK/IaTypa 4

67 dusnyeckre U XMMUUeCKHe CBOMCTBA
3¢u1poB 01.03.202




PellleHrie pacuéTHBIX 3a/lau: M0 ypaBHEHUIO
XUMHUYECKOM peaklyy, Ha orpejesieHue

68 . 04.03.202
MOJIEKYISIPHOU (POPMYJTbl OPraHUUeCKOro 4
BellleCTBa
[MpakTueckast pabota Ne 3. Perienue

69 JKCIePUMEHTAa/IbHBIX 3a7ay 10 Teme 04.03.202
"KapboHoBbie KUC/IOThI. C/10>KHBIE 3PUpPHI" 4

70 JKupbr: CTpoeHI/IeU, (dbusmyeckue u 11.03.202
XUMHUYeCKre CBOMCTBA (THUAPOIU3) 4
Ocob6eHHOCTH CBOMCTB KUPOB,

71 CoZieprKalluX OCTaTKX Herpe/e/bHbIX 11.03.202
JKUPHBIX KUCIOT. 7KUPBI B TIPUPOJE 4
Mpl/1a KaK COJIH BBICIIHMX KapOOHOBBIX

7 KUCJIOT, UX Motoliee AerictBue. [ToHsiThe o 15.03.202
CHUHTETHYECKHUX MOIOIIUX CpeiCTBax 4
(CMOQ)
['eHeTnueckasi CBA3b yr1€BOJOPOJOB U

73 KUCIOPO/COZePKALLUX OPraHUuYeCKux 18.03.202
BellleCTB 4

74 PvaéT}:I 10 YpaBHEHUSIM XUMUUeCKUX 18.03.202
peakuui

4

75 Cucremaru3saiys 1 000011IeHre 3HaHUH 110 99 03.202

TeMe
4
76 OO0111as1 XapaKTepUCTHKA YIJIEBOIOB U




K/laccU(uKalys yrieBosioB (MOHO-, IU- U 01.04.202
roJiMcaxapuzbl) 4

- MoHocaxapuibl: (pr3ruecKrie CBOMCTBA U 01.04.202
Haxo)keHue B IIpUpojie 4

78 [TpuMeHeHMe TJIIOKO3bI, € 3HaueHue B 05.04.202
JKA3HeIesITe/IbHOCTH OpraHr3Ma 4
HMucaxapugpl: caxapo3a, MajbTo3a 1

79 nakro3a. Haxoxzaenuve B npupoje v 08.04.202
TPUMEeHEeHHe [MCaxapuioB 4
[Tonvcaxapuabl: CTpOeHre MaKpOMOJIEKY I,

80 (hur3nuecKre U XUMHUUeCcKre CBONCTBA, 08.04.202
IIpUMeHeHue 4

81 [MonsiTHe 06 MCKYCCTBEHHBIX BOIOKHAX 12.04.202

4

PellleHre pacueTHbIX 3a7lau Ha

82 orpeziesieHre JOJIU BbIXOJa IPOAYKTa 15.04.202
peakLiy OT TeOpeTUYeCKH BO3MOYKHOT'O 4

83 Cucremaru3aiys u 06001eHHe 3HaHUH TI0 15.04.202
paszeny

4

KoHTpospHast paboTa 1o Teme

84 "Kucnopogcogepsxaiiue opraHiueckye 19.04.202
coeiHeHUs " 4

85 AMUHBL: KnaccudpuKalys, CTpoeHre
MoJieKy1, obiriasi hopmyJia, U3oMepus, 22.04.202




HOMeHK/IaTypa U (pu3nyecKre CBOMCTBa 4
XuMUYecKre CBOMCTBA anraTuyeCcKux

86 ¢ 22.04.202

aMUHOB
4
AHWIVH: CTpOeHHe aHW/IMHA, 0COOEHHOCTH

87 poer ’ 26.04.202
XUMHUUECKUX CBOMCTB aHW/IMHA 4
CriocoOblI MosTyueHust ¥ TIpUMeHeHHe

88 y P 27.04.202
anidaTryecKux aMHHOB 4
AMHHOKHUC/IOTBI: HOMEHK/IaTypa 1
n3oMepus, (pusnyeckre CBOMCTBA.

89 pit, b 27.04.202
OTaesnbHBIE TIPEICTABUTEHN O- 4
aMUHOKUCJIOT
XuMHYecKkre CBOMCTBAa aMUHOKUC/IOT, UX

90 Ouo/IorMUecKoe 3HaUeHHe aMHUHOKHUCIOT. 03.05.202
CuHTe3 ¥ T ponu3 NenTruoB 4
benky Kak MpUpoAHbIe TIOJUMEpHI;

91 PHpOA PRl 06.05.202
CTPYKTYpPHhI O€/TKOB 4

92 XuMHUecKre CBOHCTBa OeTKOB 06.05.202

4
A3oTCopeprKallye reTepoLUKINYecKue

93 coenrHeHus. HykierMHOBbIe KUC/IOTBI: 13.05.202
COCTaB, CTpOeHUe U OHoJIorruecKasi poJib 4

94 [TpakTueckast pabota Ne 4. Perienue
9KCMEPUMEHTA/IbHBIX 3a/iay M0 TemMe 13.05.202




"A30Tcopepkallyie opraHnyeckKue

coefiHeHUs" 4
[Mpaktuyeckast pabora Ne 5. PeiieHue

95 9KCIIepUMeHTa/IbHBIX 3a/au I10 TeMe 17.05.202
"PacriosHaBaHue OpraHuyeCcKux 4
coeHeHUM"

KoHTposibHast paboTa 1o Teme

96 "A30TCOozeprKalle opraHiuecKye 20.05.202
coeiHeHUs " 4
OcHOBHBIe IOHATHS XUMUU

97 BBICOKOMOJIEKYJISIDHBIX COe/JMHEeHUMN U 90.05.202
MeTO/bl UX CUHTe3a —II0/IMMepHu3aLus U 4
TOJIMKOH/IeHCaLyst

98 [TnacTmaccel. YTunu3auys v nepepaboTka 94.05.202
/1acTHKa

4

99 OnacTtomepsbl: HaTypaJbHbINA 97 05.202
CHUHTeTHYeCKHe Kayuyku. Pe3nHa 4
BosokHa: HaTypasbHble, UCKYyCCTBEHHBIE,

100 cuHTeTHyeckre. [Tonrmepsl crieljuaabHOro 27.05.202
HasHauyeHUst 4
[MpakTuyeckast pabora Ne 6. PerieHue

101 3KCTIepUMeHTa/IbHBIX 3a/jau 10 TemMe 28.05.202
"PacrniosHaBaHue miacTMacC ¥ BOJIOKOH" 4
O06o00111eHMEe U CUCTEMAaTH3alUs

102 M3y4YeHHOr0 MaTepuasa rno Teme 31.05.202
"BbICOKOMOJIEKY/IIpHBIE COeUHeHNs " 4




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KJIACC

KosmmuecTBO uacos Jlata JJ/IeKTPOHHBbIE
1:;“ Tema ypoka Beero KonTposibabie | IlpakTHueckue | H3yUYeHH (l)lg[()t::)zz:enbnme
paboTbI paboThI A pecypesI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKUN 1
371eMeHT. M130TOIIBI
) CTpoeHHe 3/1eKTPOHHBIX 000/I0UeK aTOMOB, 1
KBaHTOBbBIE UKC/Ia
3 Knaccudukanys XuMUuecKux 371eMeHTOB (s-, 1
p-, d-, f-anemeHTBI)
4 PacripefienieHre 5/1eKTPOHOB 10 aTOMHBIM 1
opburtansim
OneKTpoHHbIe KOH(UTYpaLMK aTOMOB
5) 3/IeMEHTOB B OCHOBHOM U BO30Y KIEHHOM 1
COCTOSTHUU
6 OneKTpoHHbIe KOH(HUTypaL{ii HOHOB. 1
OJIEKTPOOTPULIATE/IbHOCTh
[Tepuoanueckuii 3akoH U [Tepuoauueckas
7 cucTeMa XUMHUYeCcKux 31eMeHToB [1. 1. 1
MeHnpieneeBa, CBSI3b C COBpEMEHHOM TeOpUeu
CTPOEHHsI aTOMOB
3aKOHOMEpPHOCTH M3MeHeHHsl CBOMCTB
3 XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1
MPOCTHIX U CJIOXKHBIX BeLeCTB I0 rpynrnam 1
repuojam
9 CucremMaTH3aIUs ¥ 0000IIIeHr e 3HaHUH T10 1




Teme

10

Buabl xumuueckoi cBsizu. MexaHU3Mbl
00pa3oBaHus KOBaJIEHTHOMN CBSI3M.
BopopogHas cBsizb. MeXMOmeKyJisipHble
B3aMMOJIENCTBUS

11

BaneHTHOCTb U Ba/leHTHbIe BOSMOXKHOCTH
aToMOB. CBSA3b 3/IEKTPOHHOU CTPYKTYDbI
MOJIEKYJI C UX FeOMeTPUUeCKUM CTPOeHUEM

12

Hpe,Z[CTaBJ'IEHI/IH 0 KOMIIJIEKCHBIX
COeJUHEHUAX: COCTaB U HOMEHKJ/IATypad

13

BeirjectBa M0JIeKy/ISIpHOTO U
HEMOJIEKYJ/ISIPHOTO CTPOeHus1. Turbl
KPUCTA/IJTIMYECKUX PeLIeTOK U CBOMCTBA
Bell|eCTB

14

IToHsITHE O JUCTIEPCHBIX CUCTeMaX.
ITpencraBieHye 0 KOJIJIOWAHBIX pacTBOpax

15

VcTrHHBIE pacTBOPBI: HACBILEHHbIE U
HeHachbIllleHHbIe, PACTBOPUMOCTb.
Kpucrannoruaparsl

16

Criocobb1 BbIpakeHHs1 KOHLIEHTPaL[UU
pacTBOpOB

17

Peliienue 3a/1au C MCMO/Ib30BaHUEM TTIOHATUM
""MaccoBas 10151 paCTBOPEHHOIO BelecTsa",
"MOJIsIpHas KOHLjeHTpaus"

18

Knaccudukaiysi 1 HoMeHK/IaTypa
HeopraHuyeCKUx BelleCTB

19

CucremaTH3aIis ¥ 0000IIeHre 3HaHUH 110
TeMe




20

KonTposnbHas pabota o Temam "CrpoeHue
aToMa. Ileproanueckrii 3aKOH 1
[Teprognueckass cucTeMa XUMUUECKUX
snemeHToB /. 1. MenpeneeBa", "CtpoeHue
BelrlecTBa. MHoroo6pasue BelrjecTs"

21

Knaccudukanys XuMuueckKux peaklyi B
HeOpraHMueCKOW ¥ OpraHu4yeckoi XUMUU.
3aKOH COXpaHeHHsI MaCChl BeIleCTB; 3aKOH
COXpaHeHusl ¥ TpeBpallleHusi SHePruu Mpu
XUMUAYECKUX PeaKIUsiX

22

TernoBbie 3pPeKTbl XUMUUECKUX peaKLvi.
TepMoxuMHUUuecKre ypaBHeHUS

23

Brruricnenus mo YPaBHEHUAM XUMHUUYECKHUX
peaK]_[I/Iﬁ " TEPMOXUMHNYECKHUM YPDABHEHUAM

24

CKOpOCTb XMMUUECKOU peakLiyy, eé
3aBHCUMOCTb OT pa3/U4HbIX ()aKTOPOB.
Karanu3 1 KkaTanusaTopsl

25

['omMoreHHble U reTeporeHHble peakLuy

26

[TpakTrueckast pabota Ne 1 110 Teme
"BvisiHue pa3/nuHbIX (DAKTOPOB Ha
CKOPOCTb XUMUUECKON peakiuu"

27

OO6paTuMble U HeoOpaTUMble peakLvu.
XuMHUecKoe paBHOBecHe

28

[MpakTueckast pabota Ne 2 o Teme
"BiusiHue pa3MyHbIX (DAKTOPOB Ha
T10JI0KeHVe XUMUYeCKOro paBHoBecus"

29

DJIeKTpoJIMThYeCcKas auccoruarys. CruibHble
1 ciabble 31eKTposuThl. CTerneHb




JICCOLalin

NonHoe nipou3sBegeHre Bozbl. Cpesa BOAHBIX

30 pactBopoB. BogopogHeiii nokasarens (pH)
pacTBopa

31 I'mpponus coneit. Peakuyu, mpoTekatolye B
pacTBOpax 371eKTPOIUTOB
[Mpaktryeckas pabora Ne 3 1o Teme

32 "XUumMuryeckue peakljuu B pacTBopax
3/1eKTPOJIUTOB"
OxucMTe/IbHO-BOCCTaHOBUTE/IbHbBIE

33 peakuuu. BaxxHele OKACIUTEN U
BOCCTaHOBUTE/IU

34 Merto/ 3/1eKTPOHHOTO (3/71eKTOHHO-UOHHOT0)
GanaHca

35 OJIeKTPO/IA3 paCTBOPOB U pacIlaBoB
BeLLeCTB

36 PerieHuie 3a/1au pas/iMuHbIX TUIIOB

37 Peluienue 3a1au pa3ssiMuHbIX TUIIOB

38 CucremaTH3als ¥ 0000IIIeHr e 3HaHUH T10
TeMe " XuUMHUYecKue peakuu"

39 KonTposnbHas paboTa 1o Teme "Xumuueckue
peakiuu"
[Tono>xenve HemeTas/u10B B [leproauueckom

40 CUCTEMe XMMHUUeCKUX 371eMeHToB [I. 1.
MeHgesieeBa 1 0CO6EHHOCTH CTPOEHUS UX
aToMoB. PU3MUeCcKre CBOMCTBA HeMeTasl/IoB

41 Annotponusi HemeTalIoB (Ha MpUMepe




KMCJI0pO/1a, cepbl, hocdopa u yriiepoa)

Bogopoa: nonyueHue, pusndeckue u

42 XUMHUUeCKHe CBOMCTBA. ['uapuzbl
[asoreHbl: HaXOK/I€HUE B TIPUPO/E, CIIOCOOBI

43 noJiyueHust, pusnuueckre U XMMUYecKue
CBOMCTBa
["anorenoBogopoabl. BakHeliive

44 KMC/IOPOZCOZieprKallie coeuHeHNs
rajoreHOB
JlabopaTopHbIe U MPOMBIIIIIEHHBIE CTIOCOObI

45 rojtyueHus rajoreHos. [Ipumenenue
rajioreHoB U UX COeJUHEeHUN
[TpakTnueckast pabota Ne 4. PerieHne

46 3KCTIepUMEeHTa/IbHBIX 3a/jau 10 TemMe
"T'anorensr"
Kucopoa: mabopatopHeie U

47 TIPOMBIII/IEHHBIE CITOCOOBI MOTyUeHUs,
(r3nueckre U XMMHUYeckKue cBorictBa. O30H.
[IpumeHeHVe KUC/IOpO/a U 030HA

48 OKcHbl ¥ TIePOKCH/IBI

49 Perienvie 3a/1au pas/iMuHbIX TUIIOB
Cepa: HaXOXKJieHHe B TIPUPO/Ie, CITOCOObI

50 rosiyueHusi, Gpysnueckre U XuMrudeckue
CBOMCTBa

51 CepoBojopofi, Cyabhubl

5 Kucnopogcopepykaiue coejiHeHUsI Cepbl.

OcobeHHOCTH CBOWCTB CepHOM KUC/IOTHI




[TpakTrueckast pabota Ne 5. PerrieHne

53 JKCIepUMeHTa/IbHBIX 3aziau 1o Teme "Cepa u
eé coeHeHHs "
A30T: HaXOX/jeHNe B TIPUPO/Ie, CIIOCOObI

54 nonyueHusi, pusndeckre U XuMuueckKue
CBOMCTBa. AMMUaK, HUTPU/bI

55 Kucnopogcozepsxaie coelMHeHYs a30Ta.
OcobeHHOCTH CBOWCTB a30THOM KHUC/IOThI

cg [TpyMeHeHe a30Ta U €ro COeJUHeHUI.
A3oTHBIe y00peHust
docdop: HaxoXKAeHHe B IPUPO/Ie, CTIOCOOBI

57 rosiyueHusi, Gpysnueckre U XuMrudeckue
cBorictBa. Pochuabl 1 pochuH

cg Oxkcuapl hocdopa, pochopcoaeprkaiiiye
kuc1oThl. Conu hochopHOM KMC/IOTHI

59 [TprmeHeHue docdopa U ero coeUHEHUM.
dochopHble yaobpeHus
[Mpaktuyeckast pabora Ne 6. PelieHue

60 JKCIIepUMEeHTAa/IbHBIX 3aZay 1o Teme "A30T U
tdocdop u ux coepuHeHus"
Yrnepop: HaxoXXJeHue B IIPUPOJe,

61 aJyIOTpOIHbIe MoAuduKaluy; dhusnueckre u
XUMHYEeCKHe CBOWMCTBA, MPUMeHeHUe

62 Oxkcup yranepoga(Il), okcug yraepoga(IVv),
yrosibHasi KUCJI0Ta U eé CoMu

63 Pelienue 3a/1au pa3iMuHbIX TUIIOB

64 KpeMHuIi: Hax0XKIeHHe B TIPUPO/Ie, CIIOCOOBI

I10J1IyU€eHM s, (I)I/I3I/IIIECKI/IE N XUMH4YeckKue




CBOMCTBA

Oxkcug kpemuusa(IV), kpeMHUeBast KUC/IOTa,

65
CUJIMKAThl

66 [TpriMeHeHVe KpeMHUS U ero COeJMHeHUM.
CrekJio0, ero nosiyueHue, BU/bl CTeK/Ia

67 Pertienvie 3a1au pas/iMuHbIX TUIIOB

68 CucremMaTH3aIUs ¥ 0000IIeHre 3HaHUH T10
TeMme "Hemerasibr"

69 KoHTtponbHas pabora o Teme "HemeTtasnibr"

70 AHanu3 pe3ynbTaToB KOHTPOILHOW paboThI,
KOppeKLUs OInO0K
[Tono>xenne metannos B [lepuoguueckon

71 CUCTEMEe XUMHUUeCKUX 3/IeMeHTOB.
OcobeHHOCTH CTPOeHUSsT 37IEKTPOHHBIX
000/10UeK aTOMOB MEeTaJI/IOB

7 OO61mue dhu3nUecKre CBOMCTBA METAJIOB.
[IpuMeHeHre MeTa/JIOB B OBITY U TEXHUKE

73 CrutaBel MeTauioB. Koppo3usi MeTasiioB

74 Perienue 3az1au passiMuHbIX TUIIOB
ONeKTPOXUMUYECKUH DS HalpsKeHU M

75 MeTasioB. Ob1IHe CrIocoObI Oy YeHHs
MeTasl/IoB

76 OO0r11ast xapakTepuCcTHKa MeTa/uioB [A-

rpyniel [leproryeckoii cucTemMbl
XUMHUUECKUX 3/1leMeHTOB. HaTpuii 1 kanmii:
roJiyueHue, pusnueckue U XuMuyeckre
CBOMCTBA, MPUMeHeHHe NIPOCThIX BeIeCTB U




UX COeMHEeHUM

77

OO6111as1 xapakTepucTUKa MeTauioB I1A-
rpymrbl [lepyoguueckoi CUCTeMBI
XUMHUUECKUX 3/IeMeHTOB. Maruui u
KaJIbLIUM: Mo/TyueHue, (pusnyeckre u
XUMHUUEeCKHe CBOMCTBA, IPUMeHeHHe
TPOCTHIX BEIeCTB U UX COeUHEeHUI

78

JKécTKoCTb BOZBI U CIOCOOBI €€ yCTpaHeHust

79

AnoMUHUI: ToNyueHue, (pr3ndeckre U
XUMHUUeCKHe CBOMCTBA, IPUMeHeHHe

80

AmdoTepHbIe cBOMCTBa OKCHU/A U
TUJPOKCHA aTFOMHUHUS,
T'U/IPOKCOKOMIIEKChI aTFOMUHUS, UX
NpUMeHeHne

81

Perenue 3a44d4 Pa3/IMYHBIX TUIIOB

82

[Mpaktuyeckast pabora Ne 7. PelieHue
9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe
"Mertasibl I71aBHbIX OArpynm"

83

OO61jast XxapaKTepuCTHKa MeTasIoB
nobounbix noArpyr (B-rpymrm)
[TeprioaruecKor CUCTEMbI XUMHUYECKUX
3/1eMeHTOB

84

duspueckre U XUMHUUYECKHE CBOMCTBA XpoMma
uero COEAHHEHHﬁ, HX IIpUMEHeHue

85

BaxkHelillve coeilMHeHUs1 Maprasiia.
[TepmaHraHaT Kanusi, ero OKUC/UTe/IbHbIe
CBOICTBA

86

dusrueckre 1 XMUMHUUECKHUe CBOMCTBA XKejle3a




U ero coeguHeHui. [Tonyuenue u
TIpUMeHeHHe CIJIaBOB JKeJle3a

dusprueckre U XUMHUUYECKHE CBOMCTBA MeIu U

87 eé coeJUHeHNH, UX [IPUMeHeHue
dusnyeckre U XMMUUeCKHUe CBOMCTBA LIMHKA

88 Y ero CoeJUHeHWH, UX NIpUMeHeHNe.
' pOKCOKOMIIEKCHI LJUHKA
[MpakTueckast pabota Ne 8. Perienue

89 3KCIIePUMEeHTa/IbHBIX 3a/1a4 110 Teme
"MeTasuibl TOOOYHBIX MOATPyTIT"

90 Peluienue 3a/1au pa3siMuHbIX TUIIOB

o1 O06006111eH1e ¥ CCTeMaTH3alMs U3YUYeHHOT O
MaTepuasia no reme "MeTasiibr"

92 KoHTposbHas pabora o teme "MeTtasibr"

93 AHanu3 pe3ynbTaToOB KOHTPOIbHOW paboThl,
KOppeKLUs OInO0K
Ponb xumMun B 00ecrieueHny yYCTOMUMBOTO

94 pasBuTUA yesioBeuecTsa. [IonaTue o
Hay4YHbIX METOZax NCC/Ie/J0BaHUs BellleCTB
HayuHble NpUHLIAIIBI OpraHv3anyy

95 XUMHUUECKOT0 TIPOM3BO/CTBA.
[TpoMeIiiyieHHBIE CTTOCOOBI MOy YeHHS
Ba)KHEMIIIMX BelleCTB

96 XUMHUUecKoe 3arpsisHeHNe OKpY Karolen
CpeJibl U ero MoC/1e/ICTBUS

97 XM U 3[10pOBbe YesloBeKa.

JlekapcTBeHHbIE Cpe/ICTBa




Xumust vy, Posib XuMun B obecrieueHN

98 . 1
nuieBoii 6e30macHOCTH

99 KocmeTunueckue 1 napgroMepHbie Cpe/iCTBa. 1
briTOoBas xumus
X¥MHUs B CTPOUTeENbCTBe. BaxkHelive

100 CTpPOUTE/IbHbIe U KOHCTPYKLIMOHHbIe 1
MaTepuasbl

101 X¥MHUS B CebCKOM XO3SIMCTBe. 1
Oprannueckrie 1 MUHepasIbHbIe Y00peHus

100 CucremaTH3alUs ¥ 0000IIeHr e 3HaHUH T10 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME
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