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IIOACHUTEJIBHASA 3AIIMCKA



Pabouasi riporpaMma Mo XMMHH Ha YpPOBHe cpefiHero o01riero o6pa3oBaHus
pa3paboraHa Ha ocHoBe ®DeziepasbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpaszoBannu B Poccuiickoit Pepepaiiii», TpebOBaHUN K pe3yibTaTaM OCBOEHHS
(denepanbHOM obpa3oBaTe/ibHOM IIpOrpaMMbl CpeziHero ob1iero
obpazoBanuss(POIl COO), npexacraBieHHbIXx B PeepasbHOM TOCYZapCTBEHHOM
obpa3zoBarenpHOM cTaHZapre COQO, ¢ yuétom KoHileniuu TiperofaBaHus
yuebHOro mipegMeTa «XuMHs» B 0oOpa3oBaTesbHbIX OpraHusalusx Poccuiickoit
denepaliy, peanu3yIIUX OCHOBHbie 0Opa3oBaTe/ibHble TIPOTPaMMbI, |
OCHOBHBIX TIONOXeHUU «CTpaTerud pa3BUTUS BOCIUTaHUg B Poccuiickou
®epnepaiiuy Ha mepuof, 10 2025 roga» (Pacnopsbkenue [lpaButenbctBa PD oT
29.05. 2015 Ne 996 - p.).

XuMUsi Ha ypOBHe yI/yO/JEHHOrO W3ydeHWs 3aHMMaeT BaKHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayyHoro obpa3oBaHus yuamuxcsi 10-11  kmaccos.
M3yueHve 1ipeMeTa, peand3yeMoe B yCJOBUSIX AuddepeHIIMpOBaHHOrO,
npodubHOTO O0OyueHusi, TpH3BaHO obecrieunTh 0O6I[e00pa3oBaTeIbHYI0 U
OOITIeKY/IbTYPHYIO TIOJTOTOBKY BBIMTYCKHHUKOB IITKOJIbI, HEOOXOAUMYIO  [IJIsI
a/lariTal[ii UX K ObICTPO MEHSIFOIIUMCS YC/IOBUSIM JKU3HU B COLIAyMe, a TaKxkKe IS
TIPOZI0/DKeHNsT 00yueHUsI B OpraHu3alysax IMpodeccroHa/bHOTO 00pa3oBaHUs, B
KOTODPBIX XUMUS SIBJISIETCS OJHOW W3 NPUOPUTETHBIX AUCLIUTLIVH.

B mporpaMme 10 XVWMWM Ha3HaueHue mpeaMeTa «XHUMUS» [OIydaer
MoipoOHYI0 ~ WHTepIipeTaliii0 B COOTBETCTBMHM C  OCHOBOIIOJIATarOIIMU
notoxkeausimu PI'OC COO o B3aMO0OYCIOB/IEHHOCTH 1ie/iel, Cofep>KaHwuS,
pe3yJbTaTOB 00yueHWs] U TpebOBaHWN K YPOBHIO TOATOTOBKU BbITyCKHUKOB.
CBUeTeNbCTBOM TOMY SBJISIFOTCSL C/IeAYIOLIKe BbINIOHSIEMbIe TIPOrPaMMOKM TI0
XUMUU QyHKLWN:

e uHbOPMAIIMOHHO-MeTOIuUeCKasl, peaiu3aiusi KOTOpou obecrieurBaet
ToJlyueHre TIpeJCTaBleHUs O I[e/sX, COJlep)KaHHHU, OOIIe cTpaTeruu
o0yueHus, BOCIIUTAHUS U Pa3BUTHSI 00YUAIOIIUXCS CPe/ICTBaMU TTpeIMeTa,
13yuaeMoro B paMKax KOHKPeTHOI0 Mpoduis;

e OpraHM3aLUOHHO-TIJIAHUPYIOLIA, KOTopas rpeflyCMaTpyUBaeT
orpeZie/ieHre: TIPUHLMIIOB CTPYKTYPHUPOBAHUS U I10C/e0BaTe/IbHOCTU
n3ydeHusi yueOHOTO Marepuasia, KOMMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAX0J0B K (hOPMUPOBAHHIO COZepKaTelbHOW OCHOBBI
KOHTPOJISI U OILleHKHM 00pa30BaTe/bHBbIX AOCTIXKeHUM O00ydJarommuxcsi B
pamMKax WTOTOBOM aTTecTaluu B (opMe eguHOr0 TOCyAapCTBEHHOIO
5K3aMeHa 10 XMMHU.

[Tporpamma asist yriy6a6HHOTO U3yUeHUs] XUMUU:

e yCTaHaB/MBaeT WHBAapUaHTHOe TpeJMEeTHOe Cojlep>KaHHue, 00s3aTe/lbHOe
071 U3ydyeHUs] B paMKaX OT/[e/bHbIX Mpoduien, mpeaycMaTpUBaeT
pacripefieieHMe U CTPYKTypHMpOBaHMe €ro TII0 KjaccaM, OCHOBHbBIM
coziepyKaTe/IbHbIM JIMHUAM/pa3zenaM Kypca;

e JaéT TIpUMepHOe pacripefiefieHe y4eOHOrO BpeMeHH, PeKOMEeHyeMOro
[UIS1 U3y4YeHHUs OTJe/IbHbIX TeM;



e TpeAJsiaraeT TIPUMEPHYIO TI0C/Ie[loBaTebHOCTh U3yueHusi y4yeOHOTro
MaTepuasna C y46TOM JIOTHKU TOCTPOeHUs] Kypca, BHYTPUIPeAMETHbIX U
MeXIpeJMeTHbIX CBSI3ei;

e [aéT MeTOAMUECKYH) MHTepIIpeTaLyio 1ie/ield U 3a/iau U3yueHus npeameTa
Ha yr/1y0/16HHOM YPOBHE C YY6TOM COBDPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpegHero o0Imiero o0pa3oBaHMS, CO/Ep)XaTe/IbHOM XapaKTePUCTUKU
TUIAHUPYEeMbIX ~pe3y/IbTaTOB OCBOEHUSI OCHOBHOM 0Opa3oBaTesbHOM
IIPOrPAMMBI CpeHero ob1iero obOpa3oBaHus (JINYHOCTHBIX,
MeTarnpeaMeTHbIX, MpeAMeTHbIX), a TaKKe C Y4éTOM OCHOBHBIX BH/IOB
yueOHO-TIO3HaBaTe/bHBIX  /IeMCTBUM  OOyuarolerocsi 10 OCBOEHHUIO
CoJiep)KaHusl TipeMeTa.

[To BceM Ha3BaHHBIM TO3ULIUSM B TIpOrpamMme IO XUMHUM TpeAyCcMOTpeHa
MIPeeMCTBEHHOCTb C OOyuyeHMeM XWUMUM Ha YPOBHe OCHOBHOTO o00I1ero
obpa3oBaHus. 3a TMpeJenamMM YCTAaHOBJ/IEHHOW TIPOrpaMMOM TI0  XUMWHU
o0si3aTenbHON (MHBAaPUAHTHOM) COCTaBJISIFOIIEM CO/lepyKaHUsl yueOHOro mpeameTa
«XuMHsSI» OCTAéTCS BO3MOXKHOCTb BbIOOpDA €ro BapHUaTUBHOW COCTaBJISIOIIEH,
KOTOpasi [JO/DKHA Orpe/ieisiTbCsl B COOTBETCTBUM C HarpaB/eHUeM KOHKDETHOTO
nipodussi o0yueHusI.

B cooTrBercTBUM € KOHLMNTyaAbHbIMU IMojaoxeHusMU DPI'OC COO o
Ha3HAaueHWW TIpeMeTOB 0a30Boro U yriayOMEHHOTO YpOBHeld B CHCTeMe
middepeHITMPpOBaHHOTO 00yYeHUWsT Ha YpOBHe cpeaHero o0imero oOpa3oBaHHS
XUMUSI Ha ypOBHe yIyyO/EHHOTO U3yueHHs1 HarpaBieH Ha peann3aliyio
TIPEeMCTBEHHOCTU C  TOC/TeYIOIIUM  3TarioM  TOMy4YeHUs  XUMUUeCKOTO
oOpa3oBaHMsI B paMKaxX W3y4yeHUs CreLUaJbHbIX eCTeCTBeHHO-HayUYHbIX W
XUMUUECKUX JUCLMIVIMH B By3aX W OpraHu3alysx CpefHero rpodeccroHasibHOTO
obOpa3oBaHus. B 3Toli CBsI3u H3yuyeHUe TipegMeTa «XUMHS» OPUEHTHPOBAHO
MPeMMYII[eCTBEHHO Ha paclipeHue U yrayOsieHue TeopeTUYecKod U
MPAaKTUYeCKON TOATrOTOBKU 00yUarouxcsi, BIOpaBIIUX OTpe/esIEHHbINA TPOPUIIL
o0yueHus, B TOM YKCJie C TIePCIIeKTUBOM TIOC/Ie[yOILeT0 MOTyYeHUs] XUMUYeCKOTO
oOpa3oBaHus B OpraHu3aiusix npodeccruoHanbHOro obpazoBanus. Hapsigy c aTum,
B cBere TpeboBanuii PI'OC COO K TMIaHUPYeMbIM pe3y/bTaTaM OCBOEHUs
denepanbHOli 00pa3oBaTe/NbHOM MpPOrpaMMbl  CpefiHEro o01iero o6pa3oBaHus
H3ydyeHue TipeAMeTra «XHUMHS» OPHEHTUPOBAHO TakK)Ke Ha pelleHWe 3afau
BOCTIMTAHUS ¥ COLMAZIbHOTO Pa3BUTHS 00yYarommxcsi, Ha (OpMUpPOBaHUE y HUX
oOI1lerHTe//IeKTyabHbIX YMeHWM, YMeHUM paldoHaiu3alyyd yueOHOro TpyAa |
00001IEHHBIX  CITOCOO0B  JIeATeNIbHOCTH, HMEKINX  MeXAUCIIUTUTMHAPHBIH,
Ha/ITpeIMeTHbIN XapakKTep.

CocTap/sAOMMA TIpeiMeTa «XHUMHs» Ha YPOBHE YIIyO/JIEHHOTO H3yueHHs
ABJITIOTCA  YI/IyO/IéHHBIE Kypchl — «OpraHdueckass xumusi» u  «OOmjass u
HeopraHuueckasi Xumusi». [Ipy orpe/ieieHUM MOAX0J0B K 0TOOPY U CTPYKTYpPHOU
OpraHv3alid COJiep>KaHUs 3TUX KYpPCOB B TMpOrpaMMe [0 XMMHUHU 32 OCHOBY
npuHATbl TI0/10KeHHsT PI'OC COO o pasmuuusx 0a30BOro W yriayO/IEHHOTO
YPOBHel HM3yueHus IpeiMeTa.



OcHoBy cogep)kaHusi KypcoB «OpraHuueckas xumusi» U «OOujas u
HeopraHuueckasi XWMUs» COCTaBJ/ISIeT COBOKYIHOCTh TIPEJMETHBIX 3HaHUUA U
yYMeHUH, OTHOCSIIUXCS K 0a30BOMY ypOBHIO M3yueHUs IpeiMeTa. JTa CHUCTeMa
3HaHUM TO/y4yaeT OmNpeJe/éHHOe TeopeTHYeckoe [OIOJHEeHHe, T03BOJISIoLee
OCO3HAHHO OCBOMTb CYIIeCTBEHHO Oo/bliuii  00béM  (HaKTO/IOTUUECKOTO
MaTepuana. Tak, Ha yriayOséHHOM YpOBHe W3yuyeHus TpeiMeTa obecrieueHa
BO3MOKHOCTh 3HAuUUTe/bHOTO yBe/luueHusi 00bEMa 3HAaHUM O XUMHUUYECKUX
3jieMeHTaX M CBOMCTBAxX MX COeIMHEHHY Ha OCHOBe DACIIMpeHHus W yriybneHus
TIpe/ICTaB/IeHUA O CTPOEHWM BeIecTBa, XMMHUECKOW CBS3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUsI Peakivii, paCCMaTPUBaeMbIX C TOUKH 3PeHHs XUMUUeCKON KUHETUKHU
W TepMOAWHAMUKH. V3yueHue Tiepuogudeckoro 3akoHa u [lepuoauueckoit
CUCTeMbl  XMMWUYECKHUX  3/ieMeHTOB  0asupyeTcsi  Ha  COBpeMeHHBIX
KBaHTOBOMEXaHUUECKUX TIPe/ICTAaBIeHUSIX O CTPOEHWH aToMa. XUMUUecKasi CBSI3b
0OBSICHSIETCSI C TOUKU 3PEeHHsI SHEePreTUUecKuX U3MeHeHul 1pu eé oOpa3oBaHUM U
pa3pylLIeHnH, a TaKKe C TOUKU 3peHHs] MeXaHu3MOB eé obpa3oBaHusi. V3ydeHue
TUMOB  peakiuil  fomnosHseTcss  (opMUpOBaHWEM  TIpeAcTaBieHUd 00
3/IEKTPOXMMUYECKUX TIPOIieccax M 3/IeKTPO/IM3e PacrulaBOB U PACTBOPOB BeIIeCTB.
B Kypce opraHuyeckod XUMWU TPU PaCCMOTPEHHHU DeakLMOHHOM CIoCOOHOCTH
coeuHEHUN yaessieTcs: ocoboe BHUMaHMe BOTpOcaM 00 37eKTpOHHBIX 3ddeKkTax,
0 B3aMMHOM BJIUSTHUM aTOMOB B MOJIEKYJ/laX ¥ MeXaHW3MaX PeaKI[Hi.

Ocoboe 3HaueHWe UMeeT TO, UTO Ha COAepKaHWe KypCOB XUMHHU
yriyO6I8HHOTO YPOBHS U3yUeHusi il KIacCOB orpeze/iéHHOro nmpoduis (T/laBHbIM
obpa3oM Ha HUX CTPYKTYpy U XapakTep [OIOJHEeHWH K oOieli cucreme
TIpeIMeTHBIX 3HAHWI) OKa3bIBalOT BIMSIHUE CMe)XXKHble TpeaMeThl. Tak, HarpumMep,
B COZIep>KaHUM TIpe/MeTa /ISl KJIaCCOB XUMHKO-(hH3ndeckoro npoduss 6ombiioe
3HaueHWe OyJyT UMeTb 37ieMeHThl yueOHOro MaTepuasna 1o obieit xumun. [Ipu
W3yueHUM TMpeJMeTa B JaHHOM Cjlydae akieHT OyjeT cjenaH Ha OOIHOCThb
METOZIOB TI03HaHUsI, OOIL[HOCTh 3aKOHOB U TeOpUl B XUMHUU U B (U3HKe: aTOMHO-
MOJIeKY/IsipHasi Teopusi (MoJeKy/sipHasi Teopusi B (pu3uke), 3aKOHBI COXpaHeHUsI
MacChl W SHEPruM, 3aKOHbl TePMOJWHAMUKH, 3J1€KTPO/M3a, TpeJCTaB/lIeHUs O
CTPOEHUU BelLeCTB U APYToe.

B TO >ke BpeMs B cCoOJep)KaHWM TIpegMeTa /Jisi K/JacCOB XHWMHKO-
bronoruyeckoro mpoduis OOMbIININ yAe/NbHbIA BeC OyJeT UMeTb OpraHHJecKast
xuMus. B 3TOM c/lyuyae MpeAoOCTaB/sieTCsl  BO3MOXKHOCTH it Oosiee
00CTOATEeNILHOTO ~ PAaCCMOTPEHHsI XUMUUYECKOM  OpraHu3al[id  K/IeTKU  Kak
OMO/IOTUUECKOW CHUCTeMbl, B COCTaB KOTOPOW BXOZST, K TIpUMepy, TakKue
CTPYKTYpHble KOMIIOHEHTBI, KaK JIMMUAbLI, Oe/IKh, YI/IeBO/bI, HYK/IE€HHOBBIE
KUACIOTBl U apyrye. TIpy 3TOM 3HaHWS O COCTaBe W CBOWCTBAX TpeACTaBUTe/eH
OCHOBHBIX KJ/IaCCOB OpTraHWYeCKUX BeIeCTB CJIy)KaT OCHOBOW [jIsi W3yueHUs
CYIIIHOCTHU TIPOLecCOB (POTOCHHTE3a, JbIXaHUs, MIUII[eBapeHUsl.

B maHe ¢opMUpOBaHUS OCHOB HAyuyHOrO MHDPOBO33DeHHs], OCBOEHHUS
o011leHayYHbIX METO/IOB ITO3HAHUSI U OTIbITa MPAKTHUUECKOTO MPUMeHeHUsT HayYHbIX



3HaHUW H3yueHUe TpeaMeTa «XUMHs» Ha yriayOnéHHOM YpOBHE OCHOBAHO Ha
MeXXMpeJMeTHBIX CBS35IX C yueOHbIMU MTpeIMeTaMHu.

[lpu u3yueHnu ydeOHOro TpeAMeTa «XUMHUs» Ha YI/IyOJEHHOM YypOBHE
TaK>Xe, KaK Ha YPOBHe OCHOBHOIO U cpe/iHero obiero obpazoBanust (Ha 6a3oBomM
YPOBHe), 3a/iaueld NepBOCTENeHHOM 3HaYMMOCTH SIB/IeTCs (POpMUPOBaHWE OCHOB
HayKM XUMHUM Kak 00/acTH COBPEMEHHOTO0 eCTeCTBO3HAHMs, TIPaKTUUecKou
JlesITeNIbHOCTH Ye/I0BeKa U OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. Perienue
3TOM 3ajaud Ha YyriayO/IéHHOM YypOBHe W3yueHUs TMpeAMeTa MpeAroJaraet
peav3alyio TaKuX liejiel, Kak:

dbopmupoBaHUe TIpe/CTaBAeHU: O MaTepyuaJbHOM e[UHCTBe MHPa,
3aKOHOMEPHOCTSIX 1 M03HAaBaeMOCTH SIBJIEHW MPUPO/bI, 0 MeCTe XUMHUHU B
CHUCTEME eCTeCTBeHHbIX HayK M eé Befyled posud B obecrieueHHH
YCTOWUMBOTO  pa3BUTHSI  UejlOBeYeCTBa: B  pellleHWH  Tpobsem
9K0JIOTUYECKOW, SHepPreTHYeCcKol U MHUILeBOM 0e30MacHOCTH, B Pa3BUTUU
Me/IULINHBI, CO3ZJaHUY HOBBIX MaTepHUasioB, HOBbIX UCTOUHUKOB SHEPTyH, B
obecrieueHHY pal[MOHATBLHOTO TIPUPO/IOTIONBL30BaHUs, B (OPMHUPOBAHUHN
MHDPOBO33peHUsI U 00Iell Ky/JbTypbl UeJIOBeKa, a TaKKe JKOJIOTUUECKU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO 1 TIPUPOJHOU Cpeie;
OCBOEHME CHCTeMbl 3HAaHWM, JIeXKallJuX B OCHOBe XUMUUYECKOU
COCTaBJISIIOIIIeM eCTeCTBeHHO-HayUHOM KapTHHBI MUpa: GyHAaMeHTaJIbHbIX
TOHSATHH, 3aKOHOB U TE€OPUW XHWMMHM, COBDEMEHHBIX MpeACTaB/JIeHUuN O
CTPOEHMM BellleCTBA Ha pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/IIPHOM,  HA/IMOJIEKYJISIPHOM, O  TepMOJAWHaMHUUeCKUX U
KWHETUYeCKUX 3aKOHOMEPHOCTSIX MpPOTeKaHUs XUMHYEeCKUX peakliuid, O
XUMHUUYECKOM paBHOBECHH, PaCTBOpPax U AUCTIEPCHBIX CUCTeMax, 00 001ux
HayYHbIX MPUHLIUMNAX XUMUUECKOT0 MMPOM3BO/ICTBA;

dhopmupoBaHue y 00yuaroIxcst 0CO3HAHHOTO TTIOHUMAaHUSI
BOCTPeOOBAHHOCTH CHUCTEMHBIX XHMHUYECKHWX 3HAaHWM [Ji1 OObSICHEHHS
K/TFOUEeBBIX Hleld W MpobjieM COBPeMeHHOW XUMUH, [/ OObSCHEHUs U
MPOTHO3UPOBAHUS SIBJIEHWH, WUMEIOI[UX eCTeCTBEHHO-HAayUHYI0 TIPUPOJY;
I'PaMOTHOTO pellieHus MpobieM, CBSI3aHHBIX C XUMHEH, POTHO3WPOBaHUS,
aHa/IM3a U OLIEHKH C TTO3ULIMKM 9KOJIOTHUeCKOM 0e30I1aCHOCTHU M0C/IeICTBUI
ObLITOBOM U ITIPOMU3BOJICTBEHHOW /[IeITe/TbHOCTH YeJ0BeKa, CBSI3aHHOW C
XUMHUYECKUM  TTPOU3BOJICTBOM, HCIIO/Ib30BaHWEM U TiepepabOTKOM
BellleCTB;

yraybieHue  TIpeACTaB/ieHMd O  HAyUHbIX  MeTOZaX  IT03HaHUS,
HeOOXOAUMBIX /i1 TIpUOOpeTeHus] YMeHH OpPHEeHTHUPOBATbCS B MHpe
Bell[eCTB U OOBSCHEHUS] XUMHUUECKUX SIBJIEHUN, WMEIOIUX MeCTO B
TpUpo/ie, B MPAKTUUYECKOU /1eITeIbHOCTU U MOBCeHEBHOU »KU3HHU.

B 1ulaHe peasnu3aiiy TEPBOOYEPEHBIX BOCIUTATEbHBIX W Pa3BUBAIOIINX
(GYHKIUI 11€/IOCTHOM CHUCTEMBI CpefHero o0Iero oOpa30BaHMs MPU U3YUYEeHUU
npeaMera «XuMmusi» Ha yriyO7IéHHOM ypoBHe 0COOyH — aKTyaabHOCTb
TIPUOOpeTaroT TaKue 1ieJd U 3a/lauM, Kak:



e BOCIHMTaHWe YOEXAEHHOCTH B TI03HABA€MOCTH SIBJIEHUW TIPUPO/I,
yBaKeHUSI K TIpOllecCy TBOpYeCTBa B 007aCTM TeOpeTUYeCKUX U
TIPUK/IAIHBIX MCC/e/JOBaHUM B XUMHH, (HOPMHPOBaHUE MUPOBO33pPEHUSs],
COOTBETCTBYIOIIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

e pa3sBUTHE MOTHMBAIMM K OOyUeHHI0 U TI03HAHWIO, CIOCOOHOCTEeH K
CaMOKOHTPO/IIO ¥ CaMOBOCIIMTaHWID  HAa  OCHOBE  YCBOEHUs
00I11e9e/I0BeUeCKUX I[[eHHOCTEH;

e pa3BUTHe TO3HABaTeIbHLIX UHTEPECOB, UHTE//IEKTyalbHbIX 1 TBOPUYECKUX
criocobHoCcTe obyuvaroruxcs, (GOpMHpOBaHWE Yy HHX CO3HATEIbHOTO
OTHOIIIEHUS K CamMo00pa30BaHUI0 W HeNpephbIBHOMY 00pa30BaHUIO KakK
YCJIOBUIO YCTIENHOM MpodeCcCroHaMbHONM B 0011[eCTBeHHOH [1eATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHWSI K CBOEMY 370POBbI0 M TOTPeOHOCTH B
30pOBOM 00Opase KU3HWY;

e (¢dopMUpOBaHHe YMEeHWM M HaBBIKOB pa3yMHOI'O ITPUPOJIOIIOIb30BaHus,
Pa3BUTHE 3KOJIOTUUECKOU KY/IbTYPbI, TPUOOpeTeHHe OIMbITa 00I1[eCTBEHHO-
TOJIe3HOM KOJIOTUUECKOM JesiTe/TbHOCTH.

OO0i1jee UKCIO YacoB, MPeAYCMOTPEHHBIX [/Is1 U3yUeHUs] XUMUU Ha yT/1y0/eHHOM
ypoBHe cpezHero obirero obpa3soBanusi, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hezient0), B 11 knacce — 102 yaca (3 yaca B HeJie/t0).



COJEPKAHUE OBbYUEHUSA
10 K/TACC

OPI'AHNYECKA{A XNUMUA

TeopeTuyeckye 0CHOBbI OPraHMUYeCKON XMMHH.

[IpegMeT ¥ 3HaueHWe OpPraHUYeCKOM XWMWM, T[peJCTaBlIeHue O
MHOT000pa3uy OpraHu4eCcKnX CoeJuHeHUM.

ONeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30yKAEHHOe
COCTOSIHUA. BajleHTHble BO3MOKHOCTM aroMa yriaepozga. XuMUYeckas CBsi3b B
OpraHUYecKuxX CoeAVHeHUsX. Tumbl TUOpPUAM3ALIMM aTOMHBIX oOpbOUTasnei
yriepoja. MexaHu3mbl 0O0pa3oBaHUsI KOBa/IeHTHOM CBsi3y (0OMEeHHBIN U JJOHOPHO-
aKLenTopHbI). Turbl TepeKpbIBaHUSI aTOMHBIX oOpbOuTaned, o- U T-CBSI3U.
OpvHapHasi, BOWHasi U TpoiHasi CBsi3b. CriocoOBI pa3phiBa CBsi3el B MOJIeKyJIax
opraHuueckux BeirecTB. [loHaTve o cBOOOZHOM pajauKane, Hykieopusie u
snekTpoduIe.

Teopusi CcTpoeHWss oOpraHuueckux coenvHenunt A.M. bytnepoBa u
COBpeMeHHbIe Ipe/iCTaB/IeHNUs O CTPYKType MOJIeKyJ/l. 3HaueHWe TeOpyur CTPOeHUs
OpraHu4ecKux coeguHeHUW. MoJieKy/sipHble W CTPYKTYPHble  (POPMYJIbI.
CtpykTypHble ¢GOpMy/abl pa3lMUHbIX BUJOB: pa3BEpHyTas, COKpaléHHas,
ckeseTHas. V3omepus. Buzabl u3oMmepuu: CTPYKTypHas, IIPOCTPAaHCTBEHHas.
OnekTpoHHbIe 3¢ (deKTbl B MOJIEKYyJ/IaX OpraHu4eCcKux CoeuHeHUN (MHAYKTUBHBIN
1 Me30MepHbIN 3P deKThI).

[IpeacraBieHve 0 KiacCU(PUKaLMKA OpraHWYeckux BelecTB. [loHsiTHe O
¢dbyHKUMOHaneHOU rpymnmne. ["'omosorus. ["'omosiornueckue psigpl. CucTeMaThyecKkas
HOMeHK/aTypa opraHudeckux coefuHeHu (IUPAC) u TpuBHMaibHble Ha3BaHUS
OT/le/TbHBIX TIpe/ICTaBUTe/IeH.

OcobeHHOCTH M K/IacCU(pUKALUS OpraHAYecKUX peakiuil. OKUCIUTeTbHO-
BOCCTaHOBUTEJIbHbIE PEAKLIUH B OPraHAYeCKOM XUMUH.

OKClepyMeHTa/IbHble MeTOZbl MW3yYeHHs BeleCTB U UX IIpeBpallleHuN:
O3HaKOMJIeHHe C oOpa3ljaMu OpraHUYecKWX BeIIeCTB W MarephajaMd Ha HX
OCHOBe, OIbITHI 10 IIPeBpAIljeHWI0 OpraHUYeCcKuxX BellecTB IIPU HarpeBaHUU
(ry1aByieHre, OOyrIWMBaHWe W TOpPeHWe), KOHCTPYHMPOBAHHWE MOJeNed MOMeKYI
OpraHuyYyeCcKuXx BeLLleCTB.

Yraesogopopasl.

Ankanbl. 'omMosiorudyeckuil psifi ankaHoB, o0Oiijasi popmysia, HOMeHK/IaTypa 1
u3oMepusi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ a/KaHOB, Sp°-
rubpuav3alys aTOMHbIX opOuTaneil yriaeposa, o-CBsi3b. Pu3nueckue CBOWCTBa
a/IKaHOB.

XYMHUUeCKHe CBOWCTBA aJKaHOB: peakLWy 3aMelleHUs, W30MepH3aliH,
JeruZipupoBanus, LIMK/IU3aLuM, NIMpoIn3a, KpeKrHra, ropeHus. Ilpeacrasienve o
MexaHU3Me peakLUi paJjuKaJbHOIO 3aMellleHNs.

Haxosxzaenuve B pupoe. CriocoObl 1oJiyueHUst ¥ IpUMeHeHre aTKaHOB.



[Tuknoankanel. O6I11iast popMyia, HOMeHK/IaTypa U uzomepusi. Oco0eHHOCTH
CTPOEHHSI M XUMHUYECKHX CBOWCTB Mabix (I[UK/IOMNpOIaH, IUKI00yTaH) W
OOBLIUHBIX (IJMK/IOTIEHTaH, [UK/IOTeKCaH) ILHK/I0a/KaHOB. CITOCOOBI MOMyUYeHUs |
TpYMeHeHue LUK/10a/IKaHOB.

AnkeHbl. 'oMoJiOTHUeCKUM psif] a/IKeHOB, oO1iast opmysia, HOMEHK/IATypa.
OJIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHWe MOJIeKY/Jl —alKeHOB, Sp*-
rubpuan3anys aTOMHBIX opbuTaneil yriepoja, o- U T-CBsi3u. CTpPYKTypHasi U
reomeTpuyeckass (LMC-TpaHC-) wu3oMepusi. Pu3nyecKre CBOMCTBA aJIKEHOB.
XyWMHUYecKre CBOMCTBA: PeakLUM TPUCOeIUHEHUs, 3aMeLleHUs] B O-TI0JIOKEeHHe
NPy JBOMHOM CBSI3W, TMOJMMepH3ald U okuciaeHus. [lpaBuno MapkKOBHUKOBa.
KauecTBeHHbIe peakKliy Ha JBOWHYIO CBsi3b. CIIOCOOBI MO/TyueHusl U pUMeHeH e
aJIKeHOB.

Ankaauvensl. Knaccudukaius ankaZiieHoB (COTpPsDKEHHbIe, U30/IMPOBaHHbIE,
KymynaupoeaHHble). OcoOeHHOCTU 3/IEKTPOHHOTO CTPOEHHS U XUMUUeCKUX CBOUMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-nipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AreHoB. CITOCOOBI MO/TydeHUst ¥ TIPUMeHeHHe a/lka[ieHOB.

Ankunbl. ["'oMonoruueckuii psf, aIKWHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
r30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYJ/l ajlKUHOB, Sp-
rubpun3alys aTOMHBIX opOuTaneii yriepoja. ®usnyeckue CBOWCTBA aTKUHOB.
XyAMUYecKre  CBOMCTBA:  peakUuu  TPUCOeAUHEHWs,  JuMepu3alud U
TpUMepH13aluu, OKUCAeHuss. KUC/IOTHBIe CBOMCTBA aTKMHOB, UMEIOLHUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIE peaKIMM Ha TPOHHYIO CBsi3b. CIOCOOBI MOMyYeHUs
Yl TIPUMEHEeHMe aJIKWHOB.

Apomatuueckue yrieBoJopoAbl (apeHbl). ['omMonoruuyeckvid psifi apeHOB,
obiiasi GopMmysa, HOMeHK/IaTypa U u3omepus. JJIeKTPOHHOe U TPOCTPAHCTBEHHOE
CTpoeHre MoJieKyabl OeH3o/a. Pdusnueckre CBOMCTBA apeHOB. XUMHUECKHe
cBoticTBa 6eH30/1a ¥ ero roMOJIOTOB: peaki[uy 3aMell[eHHs B 0eH30/bHOM KOJIbLie U
yIJIeBOZOPOJHOM paJvKajie, peakluu MPUCOeJVWHEeHUs, OKUC/JIeHHWe TOMOJIOrOB
Gensona. [lpencraBieHre 00 OpUEHTHPYIOIIEM [eHCTBUM 3aMecTuTesiell B
OeH307TbHOM KOJIbI[e Ha TIpUMepe ajKWIbHBIX paJuKaaoB, KapOOKCH/ILHOM,
TUIPOKCUJILHOW, aMWHO- W HUTPOTPYIIbI, aTOMOB TajioreHoB. OcoOeHHOCTH
XUMHUUECKUX CBOMCTB cTuposa. [Tosumepusarus ctuposia. CriocoObl moydeHus U
TpUMeHeHre apOMaTUUYeCKUX yIJIeBOJOPO/IOB.

[Tpupopansiii ra3. IlonyTHele HedTsHble ra3bl. HedTh U eé nmpoucxoxzaeHue.
KameHHBIN yTo/b U MPOAYKTHI ero repepabotku. CriocoObl mepepaboTku HedTH:
reperoHkKa, KpeKWHI (TepMHUUYecKuM, KaTaJIUTU4YeCKuil), pUGOPMUHT, TIHUPOIU3.
[TpoyKThl MepepabOTKU He(TH, UX TIPUMeHeHHe B TIPOMBIITVIEHHOCTH U B OBITY.

['eHeTHUeCKasi CBSI3b MEXK/ly Pa3/IMUHbIMU K/laCCaMU yTJIeBOAOPO/IOB.

OJIEKTPOHHOE CTPOEeHHe Ta/loreHNPOU3BOAHBIX YIVIeBOAOPOAOB. Peakiuu
3aMell[eHUs1 TajloreHa Ha TUAPOKCOTPYIINY, HUTPOrPYIly, LMaHOTPYIIY,
amuHoOrpymnny. /[leicTBMe Ha TrajJ0reHNpor3BOAHbIE BOJHOIO W COMPTOBOIO
pacTBopa Miénoun. B3aumopencTBhe AurajoreHajJKaHOB C MarHUeM W LIMHKOM.
[Tonsatue 0 MeTa/VyI00pPraHuueCcKux COeIMHeHUsAX. Wcnonb30BaHue



ra/IOTeHIIPOM3BOAHBIX  YIJIEBOJOPOZIOB B OBITY, TeXHHWKE W TIpU CHHTEe3e
OpraHuYecKuX BeIlecTB.

OKcIlepuMeHTa/IbHble MeTO/bl H3YyUeHUsl BEIeCTB M WX IpeBpalleHui:
n3yueHue (hr3MUeCKUX CBOWMCTB YT/IeBO/IOPO/JOB (PaCTBOPUMOCTh), KaueCTBEeHHbIX
peakivil yIIeBOZIOPO/IOB PA3/IUUHBIX KaccoB (obOeciiBeurBaHWe OpOMHOM WK
WO/IHOM BO/IbI, pacTBOpa IepMaHraHaTa KaJus, B3auMOJIeiCTBUe alleTusieHa C
aMMHauHbIM pacTBOpoM oKcuga cepebpa(l)), kauecTBeHHOe OOHapyKeHHe
yriepojia U BOJOpOJla B OpraHMYeCKWX Bell[eCTBaX, IIOJiydeHHe JTWIeHa U
M3yueHUe ero CBOMCTB, O3HaKOMJIeHHe C KoJleKIusMU «HedTb» U «YTomb», C
oOpa3ijaMu TUlaCTMacc, KayuyykoB M pe3uHbl, MOJe/IMPOBaHe MOJIEKY/T
yT7IeBO/IOPO/IOB Y Ta/ioreHNPOU3BOAHBIX YTJIeBOJ0PO/OB.

Kuciopopacoaep:xaiiye opranHnueckme coeAnHeHHs].

[IpenenbHble OfHOATOMHBIe CrUpPThl. CTpoeHWe MoOJeKysn (Ha TipUMepe
MeTaHOojia W 9TaHosa). ['omosoruyeckuii psi, o6igas ¢dopMynia, HU30Mepwus,
HOMEeHK/NaTypa W Kiaccubukaius. @Pusnueckve CBOMCTBA  TpefesbHBIX
O/IHOATOMHBIX CIUPTOB. BojopoaHbIe CBSI3M MeXAY MOJEeKy/JIaMU CITUPTOB.
XyUMUUeCcKre CBOMCTBA: peaklUd 3aMelleHus, JerujpaTaljud, OKHCIeHUs,
B3aMMOJIEMICTBE C  OpPraHWYeCKMMH W  HEeOpraHHYeCKMMH  KHUCIOTaMH.
KauecTBeHHasi peakijysi Ha O/IHOATOMHbIe CIIUPTHI. [leiicTBYe 3TaHO/a U MeTaHOo/Ia
Ha opraHusM uesioBeka. CriocoObl MOMy4YeHWS W TIPUMEHeHWe OJHOATOMHBIX
CTIMPTOB.

[TpocTeie 3¢dupel, HOMeHK/IaTypa U u3oMepus. OcobeHHOCTH (HU3NUeCKUX U
XUMHUECKUX CBOMCTB.

MHoroaToMHble CIUPTBI — STUIEHIVIUKOAb W TJHLepuH. Pusnueckue u
XUMHUUeCKre CBOMCTBA: PeakluM 3aMellleHus, B3auMO/IelCTBHe C OpraHUuYecKUMHU
M HeOpraHWYecKMMHU KHCJIO0TaMH, KaueCTBeHHas peaklis Ha MHOTrOaTOMHbIe
cnupThl. TIpescraB/ieHde 0 MeXaHM3Me peakidii HYK/Ieo(hHUIbHOTO 3aMelreHus.
HeiictBue Ha opraHu3Mm desoBeka. CrocoObl TMOAyYeHUs] W TIPUMeHeHHe
MHOT'OAaTOMHBIX CITUPTOB.

®enHos. CTpoeHUe MOJEKY/bl, B3aUMHOe BJIMsSHUE THUAPOKCOTPYIIILI U
GeH3onbpHOTO siipa. dusmnueckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX
CBOMCTB (peHosa. KauecTBeHHble peakiiyv Ha (eHos. TOKCUUHOCTHL (DeHosa.
Crioco0OpI TosTyueHust ¥ mpuMeHeHue GeHosa. PeHosopManbaeruiHas CMOJIa.

KapboHuibHbIe CoeZIMHeHUsT — a/lbJeTU/Ibl U KeTOHBI. DJIEKTPOHHOE CTPOeHHe
KapOOHUMBbHON Tpynmbl. ['oMosiornyeckue psiibl albJeri[oB U KeTOHOB, 0birjast
dbopMysia, n3oMepuss U HOMeHK/IaTypa. Pusnyeckue CBOWCTBA a/bJeTHJoOB U
KeTOHOB.  XWMHWUeCKWe CBOWCTBA  a/lbJeTWJOB U  KETOHOB:  peakluu
npucoeaviHeHys. OKUCIeHNe a/lbJeTu/I0B, KaueCTBeHHbIe PeaKluy Ha ajibAerubl.
Crioco6bl TI0/TydeHHsT M IpUMeHeHUe ajibJIeTU/I0B U KeTOHOB.

OnHOOCHOBHBIE TIpejie/ibHbie KapOOHOBBIE KUCI0Thl. OCOOEHHOCTU CTPOEHUS
MOJIeKY/T KapOOHOBBIX KUC/IOT. Mi30Mepust 1 HOMeHK/IaTypa. du3nueckrie CBOHCTBA
OJTHOOCHOBHBIX TIpe/le/TbHBIX KapOOHOBBIX KUC/IOT. BoJopofHbIe CBS3M MEXIY
MOJIeKy/laMi KapOOHOBBIX KUC/IOT. XMMHUUeCKWe CBONCTBA: KUC/IOTHBIE CBOMCTBA,



peakuysi STepyu(UKaLMy, peakLUW C Yy4yaCcTHeM YTJeBOAOPOJHOIO pajJvKaia.
OcobeHHOCTH CBOWCTB MYypaBbMHOM KHCIOTHL. [IOHSTHME O TIPOU3BOAHBIX
KapOOHOBBIX KUC/OT — CJIOXKHBIX 3¢dupax. MHoroobpasue KapOOHOBBIX KHCJIOT.
OcobeHHOCTH CBOWCTB HempefenbHbIX W apOMaTHYeCKUX KapOOHOBBIX KHCJIOT,
MUKapOOHOBBIX KHCJIOT, TU/IPOKCUKApOOHOBBIX KUCIOT. IIpeficTaBUTeNM BBICIIIMX
KapOOHOBBIX KHC/IOT: CTeapyuHOBasl, TaJbMUTHHOBAsl, OJIEMHOBas, /UHO/e8ds,
NUHOMeHo8ast KUCIOThL. CriocoObl MmosiyueHus ¥ puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoyxubie 3¢upbl. ['oMonoruueckuii psiz, obimias dopMyia, u3omepus U
HOMeHK/aTypa. ®Pu3nueckve M XWMHWYECKHWe CBOWCTBA: TUAPOIW3 B KUCJIOW M
LIe/IOUHOM Cpejie.

Kupel. CTpoenue, (r3udeckre U XMMUYeCKre CBOKWCTBA )KUPOB: TMAPOJINU3 B
KUCJION U 11ie/10uHOM cpefie. OcoO0eHHOCTH CBOWMCTB JKHUPOB, COZIepPXKaIlMX OCTAaTKH
Herpe/ie/TbHbIX >KUPHBIX KUCJ/IOT. JKUPHBI B TIpUpPO/IE.

MbL1A KaK COJIM BHICIIMX KapOOHOBBIX KHUC/IOT, X MOIOILEe [JeHCTBHE.

OO61iast xapakTepucTrKa yriaeBogoB. Knaccudukaiys yrieBooB (MOHO-, [TU-
U TiosiMcaxapu/ibl). MoHocaxapuzbl: TVIIOKO3a, (PpyKTo3a, ranakros3a, prbo03a,
ne3okcupubos3a. Pusmueckre CBONCTBA U HaxoxaeHHe B mpupope. PoTocuHTes.
XyWMUYecKre CBOMCTBA IJTFOKO3bI: PeaKLUK C y4aCTUeM CITUPTOBBIX U a/lbJeruIHON
TPYII, COMPTOBOE M MOJIOYHOKHCIOe OposkeHue. [IpyMeHeHWe T/IOKO3bI, eé
3HaueHWe B JKU3HeAesTe/IlbHOCTH opraHu3Ma. [Iucaxapuzipl: caxapo3a, MaabTo3a U
nakro3a. BoccraHaBnvBarolyie 1 HeBOCCTaHAB/IMBAKOLMe AUCaxapyuabl. ['naponns
avcaxapuzoB. HaxoxxgeHve B ripupozie v npumeHenue. [lonmcaxapuabl: Kpaxmari,
IJIMKOTeH W Ue/utoao3a. CTpoeHWe MaKpOMOJIEKY/ Kpaxmasa, T[JIMKOTeHa W
Le/uroio3bl.  dU3rMyecKde CBOMCTBA KpaxMmajga W Le/UTH0/03bl. XHUMHUUeCKHUe
CBOMCTBa Kpaxmasa: TMJpO/u3, KaueCTBeHHas peaklus C UOJOM. XUMHUUeCKHUe
CBOMCTBA LIeJUTHOJIO3bI: TUJIPON3, TOayueHre 3PUpPOB Lesitoso3bl. [ToHsTHEe 06
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO03a, alleTaTHbIN IIEIK).

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W HX MpeBpallleHuM:
pPacTBOPUMOCTb Pas/MYHbIX CIIMPTOB B BOJZe, B3aMMO/EMCTBYE 3TaHOJIa C HATPUEM,
OKHMCJIeHWe STW/IOBOrO CIUPTa B ajbJerv/, Ha pacKaJéHHOM MeJHOW IPOBOJIOKeE,
OKHC/IeHWe 3TWIOBOIO CIHUpTa JUXPOMATOM Kaius (BO3MOXKHO MCIIOJIb30BaHUE
BU/leOMaTepUaioB), KaueCTBeHHble peaklWU Ha anbjerufibl (C TUAPOKCUIOM
muammuHcepebpa(l) w  rugpokcuaom  meau(Il)), peakuus raMIepuHa C
rugpokcuaom meau(Il), xuMuyeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aKMMO/IeliCTBMe pacTBOpa I/THOKO3bl € TuapokcuzoMm mequ(Il), BzaumopeiicTBre
Kpaxmasa C MUOJO0M, pellleHre 3KCIepUMeHTalbHbIX 3aZau Mo teMaM «CrupThl U
denHobl», «KapboHOBBIe KUCTOTHI. C/10XKHBIE 3(DUPBI».

A3oTco/iep:kaljue opraHMuecKue coeiiHeHusI.

AMMHBI — OpraHuYecKre TPOU3BO/HbIe amMuaka. Knaccudukaiys aMUHOB:
anudaTtruecke W apoMaTuyecKue; IepBUYHbIe, BTODWYHblIE U TPETHUYHBLIE.
Crpoenue MoJsieKyn, obijasi ¢hopMysia, U30Mepusi, HOMeHK/IaTypa U (pu3nueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aav(aTHYeCcKhUX aMUHOB: OCHOBHbIE CBOWCTBA,



a7IKWJIMpOBaHWe, B3aUMOJEMCTBYE TMEePBUYHBIX aMHWHOB C a30TUCTOU KUCJIOTOM.
Conm anKuaMMOHMUSA.

AHWIVH — TIpeiCTaBUTe/lb aMWHOB apoMaTudeckoro psifa. CrpoeHue
aHWIMHA. B3aMHOe B/IMsIHHE TPYIIT aTOMOB B MOJieKy/ie aHWInHa. OCoOOeHHOCTH
XUMHUECKUX CBOWCTB aHW/IMHA. KadecTBeHHble peakiiyd Ha aHWIMH. CriocoObl
NoJiyueHUsi U TpUMeHeHUe anudaThuecKux aMuHOB. [losyueHue aHWIMHA U3
HUTPOOeH30/1a.

AMuHOKHUCIOTEL. HoOMeHKknaTypa u n3omepusi. OTzesibHbIe NIPeCTaBUTeN O-
AMUHOKMUC/IOT:  T[JIMLWH, ajaHuH. @usnueckMe CBOWCTBA aAMWHOKUCJIOT.
XyWMHUUeCKre CBOMCTBA aMUHOKUCJIOT KaK aM(OTepHbIX  OpraHh4YecKrUx
COeMHEHWM, peaklusl TIOJIMKOHeHcalud, obpa3oBaHMe TEeNTUJHOW CBSI3U.
brosornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 U TUAPOJIA3 TeNTHU/OB.

be/ku Kak TpUpoO/iHble TOJ/MMephbl. [lepBHUYHas, BTOPUYHAasi U TpeTHUYHas
CTpyKTypa OenkoB. XuMHUecKHWe CBOMCTBa Oe/IKOB: THAPOIM3, JeHaTyparus,
KaueCTBeHHbIE PeaKIMH Ha OeJTKH.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W HX MpeBpallleHul:
pacTBopeHue Oe/IKOB B BOjie, AieHaTypaiydsi 0e/KOB TpU HarpeBaHWH, IIBETHBIE
peakiu Ha Oe/ik¥, pellleHHe JKCIepUMEeHTalbHBIX 3a/lad 10  TeMaM
«A30TCOepKalllie  OpraHhvYecKue COeIUHEHUs» U «Pacro3HaBaHue
OpraHuYeCcKuXx CoeJUHeHUN».

BbICOKOMO/IeKy/IAPHBbIE COe{THeHMS].

OCHOBHBIE TOHATUSI XUMHUH BBICOKOMOJIEKYJIAPHBIX COeJUHEHUN: MOHOMEP,
TO/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aliuy, CpefHss MOJIeKyIspHast
Macca. OCHOBHbIE MeTOJbl CHUHTE3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUH —
To/IMMepH13aliusi U TTOJIMKOH/eHCalUs.

[TonumepHble MaTepuanbl. [lnacTtmacchl (MOJMATHJIEH, TIOJMITPOIIUJIEH,
TTOJIUBUHU/IXJIOPU/],  TOMCTUPO/,  TOMUMeTW/IMeTaKpUiaT, ToJMKapOOHaThl,
nosiaTHIeHTepedTanaT). Y Trin3aiusa U nepepaboTKa 1miacTHKa.

D/1aCTOMEpBI: HaTypa/bHbIU KayuyK, CUHTeTUUYeCKue KayuyKu
(6yTareHOBBIMN, X/IOPOIIPEHOBBIH, U30TIPEHOBBIN) U CUMMKOHLI. Pe3uHa.

BosokHa: HaTypaibHbIe (XJIOMOK, IIepCTh, LIEIK), UCKYCCTBEHHbIE (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAUYeCKue (KarpoH U JIaBCaH).

[Tonmumepsl CreLranbHOro Ha3HaUYeHUs (TedpsioH, KeBJiap,
3JIeKTPOIIPOBOJSIIINE TI0/IMMePbI, Oriopa3/iaraeMbie TIOJTUMEpHI).

OKCIepuMeHTa/lbHble MeTOJbl W3YUeHWs BelleCTB M HX [peBpallleHuM:
03HaKOMJIeHHe ¢ 0Opa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB, pellleHHWe 3SKCIlepUMeHTalbHbIX 3aliau 10 TeMme «Pacrno3HaBaHue
T/1IaCTMAcC U BOJIOKOH».

PacuéTtHble 3a7jaun.

HaxoxxzeHue MoJieKy/ispHOM (OpMYJibl OpPraHUYeCKOro COeJUWHEHUs M0
MacCOBBIM  [JIO/ISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxXxOXJeHue
MOJIEKY/IIPHOM  (hOpMyJIbI  OPraHUUeCKOTO COeluHeHUs 10 Macce (00BEMY)
TIPOAYKTOB CTrOpaHMsl, 10 KOJMYeCTBY BelecTBa (Macce, 00BEMY) TIPOAYKTOB



peakiid W/WIM WCXOJHBIX BeIeCTB, YCTaHOBJEHWEe CTPYKTYpPHOU (opMysibl
OpraHMYecKoro BeIljecTBa Ha OCHOBe ero XMMUUYeCKUX CBONCTB WM CIIOCOOOB
To/IyueHusi, OTpejieJieHHe 0N BbIXO/la TPOAYKTa peakiMM OT TeopeTUueCKU
BO3MO>XKHOTO.

MexnpeMeTHbIe CBSI3U.

Peanu3artiyist MeXXIpeIMeTHbIX CBsi3eli NPy U3yueHW OpraHuuecko XUMUU B
10 k/acce OCyLeCTB/sIeTCS uepe3 MCMO/Ib30BaHME KaK OOL[UX eCTeCTBeHHO-
HayUHBIX TIOHSTUM, TaK W TIOHATHN, TIPUHATBIX B OT/JeNbHBIX TpeaMeTax
eCTeCTBEHHO-HayYHOT0 1UK/Ia.

OOb1ire ecTeCTBEHHO-HAyUHbIe TIOHSATHUS: SIBJIeHUe, HayYHbIN (paKT, TUIIOTE3a,
Teopusi, 3aKOH, aHa/lu3, CHUHTe3, Kaaccudukaiusi, HabmojeHre, W3MepeHue,
9KCTIepUMEHT, MO/ieJ/ib, MO/le/TMPOBaHUe.

dusnka: Marepusi, aroM, 93JeKTPOH, IIPOTOH, HEWTPOH, MOJIeKy/a,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tesn0, O00BEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (U3nMuecKre BeJUUYMHBI, €UHHUIIbI M3MepeHHs, CKOpPOCThb, 3Heprus,
Macca.

Buosiorusi: KneTka, OpraHu3M, 3KOcucTeMa, Ouocdepa, MeTabosHM3M,
HaC/Ie[JCTBEHHOCTb, aBTOTPO(HBIA W reTepOoTPOdHBIA TUIT TMTAHUS, OpOXKeHue,
dotocuHTe3, AbixaHue, OenKU, YI/I€BOABI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
(hepMeHTHI.

["eorpadusi: mosie3Hbie MCKOIaeMble, TOTLTUBO.

TexHo/OTUsI: TMUIl[EBble TPOJAYKThl, OCHOBBI Ppal[MOHAJLHOTO TUTAHUS,
MOIOIIIEe CPe/ICTBA, MaTepHasibl U3 UCKYCCTBEHHBIX U CUHTeTUYeCKHX BOJIOKOH.

11 K/IACC

OBIIAA N HEOPTAHNYECKAA XUMUSA

TeopeTHueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XMMUUeCKUH 371emMeHT. M3oTomnbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UKC/IA. DHepPreTHyeckrue yYpOBHU U
MolypOBHU. ATOMHBIe opbOuTanu. Kinaccudukaiiys XuMuueckKrix 3/1eMeHToB (S-, p-,
d-, f-a;memenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsIsIM.
OneKTpOHHbIe KOH(UTrypallid aTOMOB 3/IEMEHTOB MEPBOr0—YeTBEPTOrO MEePHO/IOB
B OCHOBHOM U BO30Y)KZIEHHOM COCTOSIHWM, 3JIeKTPOHHbIe KOH(PUrypaliyd HOHOB.
OJIeKTPOOTPULIATEIbHOCTb.

[Teproanyeckuii 3aKoH U [lepyuosnueckasi cucTeMa XMMHAUYECKUX 371EMEHTOB
O.U. MenpeneeBa. CBs3b Mepuoueckoro 3akoHa W Ileproguueckoil CHUCTeMbl
XMMUUECKHUX 3JIEeMEHTOB C COBDEMEHHOW TeOprhel CTPOEeHUs] aTOMOB.
3aKOHOMepPHOCTU W3MeHEeHHsI CBOMCTB XUMHUUECKUX JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U CJAOXKHBIX BeleCcTB [0 TIpylraM U [epuojaM. 3HauyeHue
rnepuoanueckoro 3akoHa /1.11. MeHjeneeBa.

XvMmuyeckass CBA3b. Buabpl XWMHYECKOW CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/sTnyeckas. MexaHu3mbl 00pa30oBaHUWsI KOBAJIEHTHOW CBSI3U: OOMEHHBIA U



JIOHOPHO-aKI[eNITOPHBIA. DHepPrus v JijiuHa CBsi3u. [1o/spHOCTb, HaNpaBIeHHOCTh U
HaChI[aeMOCTb KOBa/IeHTHOW CBs3U. KpaTHbele cBsisu. BojopogHas CBs3b.
MexMoeKy/IsipHble B3auMO/eHCTBUSI.

BasieHTHOCTh W BajeHTHbIE BO3MOXKHOCTU aTOMOB. CBSI3b 3/1€KTPOHHOU
CTPYKTYPbI MOJIEKYJ/I C UX T€OMETPUUYECKUM CTPOeHHeM (Ha MpUMepe COeMHEHUM
571IeMEeHTOB BTOPOI'O Meproza).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeInHeHUsIX. COCTaB KOMIJIEKCHOTO MOHa:
KOMIIJIeKcooOpa3oBaTesib, JIMraHAbl. 3HaueHWe KOMIIIEKCHBIX —COeMHEeHUH.
[ToHsAITHE O KOOPAUHALMOHHOM XUMUHU.

BemectBa  MOJIEKYJISDHOTO M HEMOJIEKYJIIPHOTO  CTPOeHMsl.  THIIbI
KPUCTa/UTMUeCKUX PeIIETOK (CTPYKTYP) U CBOKCTBA BeIECTB.

[TonsTve o gucrnepcHbIX cucteMax. MictuHHbIe pacTBOphl. [IpeacraBieHue o
KOJ/UTOUAHBIX pacTBopax. CriocoObl BbIpa)KeHUsI KOHIIEHTpallud pPacTBOPOB:
MaccoBasi [10Jis BelljeCTBa B pacTBOPe, MOJIsIpHasi KOHLleHTpalus. HackiirieHHble 1
HEeHaChII[eHHbIe PaCTBOPHBI, pACTBOPUMOCTb. KpucTaniorugpaTsl.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHAueCKuX BellleCcTB. TpuBHa/ibHbIe
Ha3BaHUS OT/Ie/IbHbIX MPe/ICTaBUTe/Ied HeOPraHMYeCKUX BeIlecTB.

Krnaccudukaiiysi XMuMUUeCKUX peakijuii B HeOpraHM4eCcKou W OpraHuuecKou
XUMHU. 3aKOH COXPaHeHWs] MacCChl BeLeCTB; 3aKOH COXPaHEeHWsl W MpeBpalleHust
HEepPruu TIpU XMMUUECKUX peaklysx. TerioBble 3 (heKTbl XMMUYEeCKUX peakiiuvil.
TepMOXuUMHUUYECKHE YDaBHEHUS.

CKOpOCTh XUMHUECKOW peakliM, e€ 3aBUCUMOCTb OT Pa3/IMUHbIX (PaKTOPOB.
['oMOreHHbIe ¥ reTeporeHHble peakiuu. Karanus u Kataan3aTopsl.

OOpartumble ¥ HeoOpaTUMbIe peakiuu. XUMHUUYeckoe paBHOBecre. KoHcTaHTa
XUMHUUECKOro paBHOBecHsi. PakTopbl, BAUSIOIIME HA TOJ0XKEHHWe XUMUUeCKOTO
paBHOBeCHSsi: TeMIlepaTypa, JaBjeHre U KOHLeHTPAalUU BellecTB, yUaCTBYIOI[UX B
peakumu. [Ipuniun Jle HlaTesnbe.

OnekTpontiyeckass aucconyaius. CuibHble W c1a0bble  3/I€KTPOUTHI.
Crenenb auccouuatmu. Cpefja BOJHBIX pPACTBOPOB: KUCJIOTHAas, HeWTpasbHas,
1jesouyHasi. BomopogHbiii niokasatens (pH) pactBopa. I'maponu3 coseit. Peakijuu
HMOHHOTO 0OMeHa.

OKuCIUTENbHO-BOCCTAaHOBUTE/IbHbIE  peakiuu.  CTerneHb  OKHUC/IEHUS.
Okucmurens M BOCCTaHOBUTENb. lIporjecchl OKHUC/IEHHWS YW BOCCTAHOBJIEHUS.
BakHelllllie OKWUCIUTEM W BOCCTAHOBUTe/NW. MeToj 3/IeKTPOHHOTO OasaHca.
OJIeKTPO/IM3 paCTBOPOB U PaCIl/IaBOB BEILECTB.

OKCIepuMeHTa/lbHble MeTOJbl M3YUeHHWs BelleCTB W HUX [peBpallleHuM:
pasjiokeHre TepoKCHia BOJOpOJa B TIPUCYTCTBUU KaTajud3aTopa, MoOjeNu
KPHCTa/UTMUeCKUX PeIéToK, MpoBe/leHre peaKiuii MFOHHOTO 0OMeHa, orpe/iefieHue
cpeibl pacTBOPOB C TMOMOILBI HH/JMKATOPOB, U3y4yeHWe BJIUSHUSL pa3/IMuHbIX
(hakTOPOB Ha CKOPOCTb XHWMHUUECKOM PpeaklUu U TMO0J0KEeHUe XUMHUUYeCKOro
paBHOBECHSI.

Heoprannueckasi Xumusi.



[TonokeHne HeMmeTa/sioB B Ilepuoauueckort cuUcCTeMe XUMHYECKUX
snemeHToB []./. MeH/ienieeBa U 0COOEHHOCTH CTPOEHUsSI UX aTOMOB. Pusnyeckue
CBOMCTBa HeMeTa/I/IOB. AJIJIOTPONMSI HeEMeTa/UIOB (Ha MpuUMepe KHUCJI0po/Ja, Cephl,
docdopa u yriepoza).

Bogopog. TlonyuyeHue, gusnueckve W XUMHUUeCKHMEe CBOMCTBA: peaklUU C
MeTa//laMd U  HeMeTa//laM{, BOCCTaHOBUTe/bHbIe CBOUCTBA. ['MapuUAbL.
TonMBHBIE 37IEMEHTHI.

lanorensl. Haxo)kgeHwe B TIpUpojie, CIIOCOOBI TIO/MyueHusi, (Gusnueckre u
XUMUYecKre CBOMCTBa. ['ajioreHOBOZOpPOAbl. BakHelive KHUCI0pOACOAep Kallye
coeuHeHUs rasioreHOB. JlabopaTopHbie W MPOMBIIIEHHbBIE CTIOCOOBI MOMyUYeHuUs
rasioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.

Kucnopoj, o30H. JlabopaTopHbie M TMPOMBIIIEHHbIE CIIOCOObI TO/TyUeHust
Kucaopoza. Pusnueckie U XMMHUUeCKHe CBOMCTBA M TIPUMeHeHWe KUCIopoZa U
030Ha. OKCUABI U TTePOKCUABI.

Cepa. HaxoxkzeHwe B TIpupofie, CHOCOObI MonyuyeHMs, (U3NUeCKUe U
xuMuueckre cBouctBa. CepoBopopon, cyabdpuasl. Oxcup cepbi(I1V), okcup
cepbi(VI). CepHucTass ¥ cepHasi KHUCJIOTBI M WX co/d. OCOOEHHOCTW CBOMCTB
CepHOU KUCJIOThI. [IpuMeHeHre cephl U eé coeIUHEeHUN.

A3otr. HaxokaeHwe B TIpuUpoOZe, CIOCOObI TIOMyueHHs, (QU3NUeCKre U
XMMHUYeCKre CBOMCTBA. AMMMaK, HUTpUIbl. OKCH/Ibl a30Ta. A30THCTasi U a30THas
KUC/IOTBI ¥ X co/ii. OCOOeHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpiMeHeHue a30Ta
U ero coefiIuHeHU. A30THbIe yj00peHwMs..

dochop. HaxoxzpeHwe B mpupoje, CMOCOOBLI IOMyueHUs, (U3NUYeCKHe H
xuMuueckue cBorcTtBa. Pochugsl u ¢pochuH. Okcugwsl docdopa, dochopHas
KucaoTa U eé cond. IlpumeHeHuwe ¢ocdopa u ero coeguHeHu. PocdopHbie
yI00peHus.

Yrnepon, Haxo[eHWe B TOpupoje. AJIIOTPOIHbIE  MOAU(MUKALAU.
dusnyecke W XUMHUYECKWe CBOMCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriaepogoMm. Okcup yraepopa(ll), okcup yrnepopa(IV), yrospHas Kucinora u eé
Co/TM. AKTUBUPOBAHHBIA YyTroJib, afcopOius. dymnepenbl, rpadeH, yriepojHbie
HaHOTPYOKuU. TIpriMeHeHHe TMPOCTHIX BeIecTB, 00pPa30BaHHBIX YTEPO/IOM, U €T0
CcoeJMHEeHUH.

Kpemnwuii. HaxokzieHrie B TIpUpPOZe, CIOCOOBI ToJiydeHus, (u3nueckrie
xumMuueckue cBoucTtBa. Okcup kpemHus(1V), KpeMHHeBasi KWC/I0Ta, CUTUKATBHL
[TpumeHeHMe KpeMHUs U ero coeiuHeHU. CTeK/10, ero rnoayuyeHue, BU/bl CTeK/Ia.

[Tonoxxenue MetasioB B Ilepuoguueckor cucTeMe XMUMHAUYECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHMs] 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OO61ue
dbu3nueckue cBoMcTBa MeTasuioB. [IprMeHeHUWe MeTa/JIOB B ObITY UM TeXHUKe.
CriiaBbel MeTaJslioB.

ONeKTPOXUMUYECKUN psifi HamnpsbkeHUd MeTasuioB. OOmme  criocobsl
TOTyYeHUSsI MeTa/l/IOB: TUAPOMeTaTyprus, MUPOMeTa/ITyprus,
y/ieKTpometa/ulyprus. IloHsiTie 0 Koppo3uu MeTa/uioB. CriocoObl 3allydThl OT
KOPPO3UH.



OO6miast xapakTepucTHKa MeTa/uioB [A-rpynmbl [lepuoanueckoil CHCTEMBI
XMMUUECKHX 37eMeHTOB. HaTpuih U Kanuid: TionyueHue, ¢GuU3Mueckue U
XHMMUUECKre CBOUCTBA, TPUMeHeHUe MPOCTHIX Bell[eCTB U UX COeJUHEHUM.

O6iast xapakrepuctuka metasuioB IIA-rpynmbl Ileprognueckoil CHUCTEMBI
XMMUUECKHX 3/1eMEeHTOB. MarHud | Kajbl[dd: TolydyeHue, ¢GU3Myeckue U
XMMUUECKHe CBOWCTBa, MpPUMEHEHHEe TIPOCThIX BeIeCTB U HUX COeJUHEHUHU.
JKécTKoCTh BOJbI M CIIOCOOBI €€ yCTpaHeHusl.

AIOMUHUN: TIo/yyeHUe, (r3udeckre U XUMUUeCcKue CBOMCTBA, IPUMeHeHUe
MPOCTOTO BellleCTBA M ero coeiuHeHWil. AmdoTepHble CBOWMCTBA OKCHAA H
TUAPOKCUA aTFOMUHUSA, TUAPOKCOKOMILIEKChI a/TFOMUHUS.

OOijasi  xapakTepucTHKa MeTa/sioB mobouHbix TmoArpynn  (B-rpyrm)
[Tepyroanyeckor CUCTeMbl XUMUUECKHX 37IEMEHTOB.

dusrueckre U XMMAUYECKUe CBOMCTBA XpoMa M ero coefiHeHui. OKCHUIbI U
rugpokcuabl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AuUXpoMaThl, UX
OKHUC/UTe/IbHbIe CBOMCTBA. [To/lyyeHre U MpUMeHeHre XpoMa.

dusrueckre W XUMHYECKHMe CBOWMCTBA MapraHija W ero CoeJvHeHUM.
Baxneumme coeguHenuss Mapranua(ll), wmapranga(IV), wmapranga(VI) wu
mMapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IATe/IbHbIe CBOUCTBA.

dusnueckre ¥ XUMUYECKHe CBOMCTBA ’Kejle3a U ero coefvHeHnd. OKCHJBI,
ruapokcubl U conu xenesa(ll) u xxeneza(Ill). [TonyueHnre v nprMeHeHUe >Keje3a
Y ero CIJIaBoB.

du3nyeckre ¥ XUMHUYECKre CBOUCTBA MeJu U eé coefuHeHWN. [Tonyuenve u
TIpUMEHeHue MeJy U eé CoeIUHeHNN.

[luHk: To/nyyeHWe, (U3NUECKHMe W XUMHUYECKHe CBOUCTBa. AMoTepHbIe
CBOMCTBa OKCH/Ia ¥ TU/IPOKCH/A LIMHKA, TUAPOKCOKOMILIEKChI LIMHKA. [IprMeHeHHne
LMHKa Y ero CoeJJMHeHU.

OKCrepuMeHTa/lbHble MeTO/bl W3YueHUs] BeIlleCTB W WX MpeBpallleHuM:
u3yueHre 00pa3l[0B HeMeTa/uIOB, ropeHue cephwl, docdopa, >kene3a, MarHus B
KUC/IOpOJle, u3ydyeHWe KO/IeKIMU «MeTa/uibl W CI/IaBbl», B3auUMOJIeCTBUE
11eJIOYHBIX U L1e/I0UHO3eMeJIbHBIX MeTa/l/IoB C BOJOU (BO3MOKHO MCIIOJIb30BaHUE
BH/leOMaTepUaioB), B3aUMOJEUCTBHE LIMHKA U JKeje3a C pacTBOpaMy KHUC/IOT M
11e/10uel, KaueCTBeHHbIe PeakljMi Ha HeOpraHuJeCcKre aHWOHbI, KATUOH BOJOpPO/a
Y KaTHUOHBbI MeTa/yIOB, B3aUMOJENCTBUE TUAPOKCUAOB allOMUHMSI U LWUHKA C
pacTBOpaMHU KHWCJIOT U IeJI0UeM, pelleHre SKCIepUMeHTalbHbIX 3a/jau [0 TeMaM
«[anorensl», «Cepa n eé coeauHeHUs», «A30T U dochop M HUX COeNUHEHUS»,
«MeTasbl T/IaBHBIX TIOATPYII», « MeTasibl TOOOYHBIX MOATPYTITI».

XUMHS U )KU3Hb.

Posib xumuM B 06ecrieueHUM YCTOMUKMBOTO pa3BUTHS yesioBeyecTBa. [1oHsATHE
O HAyUHbIX MeTOJax [I03HaHWS W MeTOZOJIOTUA HAyUHOr0 HWCC/Ie[0BaHUSI.
HayuHble IpUHLMITBI OPraHU3aliuM XMMUUeCKOT0 MPOor3BOACTBa. [IpoMblIiiieHHbIe
CrocoObl MOMyuYeHUs] BaKHEHIINX BelllecTB (Ha MprMepe MPOW3BO/|CTBA aMMMaKa,
CepHOM KUC/IOThI, MeTaHosIa). [IpoMbIiiieHHbIe CITOCOOBI MOTyYeHUs] MeTa/lIOB U



Cr/IaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollleld Cpefbl M ero Moc/aeACTBUS.
Posib XMy B 06ecrieueHUH SHePreTUUeCcKoi 6e30macHOCTH.

XvMmusi U 340poBbe uesioBeka. JlekapcTtBeHHble cpefctBa. [IpaBuia
WCI10JIb30BaHus JIeKapCTBEHHBIX TpernapaToB. Po/sib XMMuK B pa3BUTUU MeULIUHBI.

XWMUSI TIUIIHA: OCHOBHBbIE KOMIIOHEHTBI, MUIIeBbIe Z00aBKU. Pojib XUMUU B
obecrieueHHH TTHITIEBOM 0€30ITacCHOCTH.

KocMmeTrnueckre ¥ mnap@roMepHble cpeficTBa. beiToBas xumus. [lpaBunia
Ge30macHOr0 WCITO/b30BAaHUS TIperapaToB OBITOBOW XWUMHHM B TIOBCEHEBHOU
JKUA3HU.

XWMHSI B CTPOUTE/IbCTBE: Ba)KHEUIIMEe CTPOUTeNIbHble MaTepuasbl (LIeMeHT,
6eToH).

XuMusi B CeJIbCKOM X03siiicTBe. OpraHnyecke U MUHepasbHble y100peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuasbl, KPAaCKH, CTEK/O, KepaMHKa.
Marepuael /i 3/1eKTpOHUKU. HaHOoTexHOmornu.

PacuéTtHble 3a7jaun.

PacuéTbl: Macchl BelllecTBa Wi 00bEMa ra3oB IO WU3BECTHOMY KOJIMUECTBY
BelllecTBa, Macce WM 0O0BEMY OHOTO W3 YuyaCTBYIOIIMX B peaki[u BelecTs,
Maccbl (00béMa, KOMMUecTBa Bell[ecTBa) MPOAYKTOB peakiUW, eC/id OJHO U3
BellleCTB MMeeT TIpUMecH, Macchl (00bEMa, KOIMuecTBa BelljecTBa) MPOJYKTa
peakuuu, ecJid OAHO W3 BeLeCTB [aHO B BHJE pacTBOpa C OlpeJenéHHON
MacCOBOM Jj0/le PacTBOPEHHOTO BeIeCTBa, MaCCOBOW [IO0IM W MOJSIPHOU
KOHLIEHTpAallMM BellleCTBa B pacTBOpe, J0JM BbIXOAA MNPOAYKTAa peakLyd OT
TeopeTU4YeCKd BO3MOXKHOTO.

MesxripeiMeTHbIe CBSI3U.

Peanu3zaiiiss  MeXIIpeAMETHBIX  CBs3eM MpuU  HW3yueHUH OOIer u
HeopraHuyeckor xumuM B 11 Kjacce OCyILIeCTB/SIETCSl Yepe3 MCI0JIb30BaHUE Kak
OOITMX ecTeCcTBeHHO-HAYUHBIX TTOHSATHH, TaK U TOHSTUM, TIPUHATHIX B OT/EMbHBIX
rpeMeTax eCTeCTBeHHO-HayUHOro L[IUKJIa.

OO011re ecTeCTBEHHO-HAayUHbIe TIOHSATHS: SIBJIeHWe, HayYHbINA (paKT, THIIOTE3a,
Teopus, 3aKOH, aHa/lu3, CUHTe3, Kjlaccu(uKalusi, MepuoAUYHOCTh, Hab/ogeHue,
v3MepeHue, SKCIIepUMeHT, MO/ieJlb, MO/ie/IMpOBaHue.

®du3mnKa: Marepus, MHUKDOMHUD, MaKpOMHUD, aTrOM, 3JIeKTPOH, TIIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKHUH YPOBEHbD,
BeII|eCTBO, Teyio, O0BbEM, arperaTHoe COCTOSTHHE BeIecTBa, Wea/bHbIM ras,
(r3nUeckue BeJTMUKHBI, eIMHULIbI U3MepPeHHsl, CKOPOCTb, SHEePTUsl, Macca.

Buosiorus: KieTka, OpraHusM, 3KocucTtema, 6uocdepa, Metabosinsm, Makpo-
Y MUKPO3J/IeMeHThI, Oe/KH, KUPbI, YT1eBO/bl, HYK/JIEMHOBbIE KUCIOTHI, (DepMEeHTHI,
TOPMOHBI, KDYyTOBOPOT BeILLeCTB U IMOTOK SHEPIHMH B 9KOCUCTEMAX.

['eorpaduisi: MUHepasbl, TOPHbIE TIOPO/bI, TTOJIe3HbIE UCKOIaeMble, TOILIMBO,
pecypcsbl.

TexHOJIOrusl: XUMHUUecKasi TIPOMBILLIJIEHHOCTb, MeTa/ulyprus, CTPOUTe/IbHbIe
Marepuassbl, CeJIbCKOX03WCTBEHHOe MPOU3BO/CTBO, MHILeBasi NPOMBILUIEHHOCTD,
(dapmatjeBTHUECKas TIPOMBILLIIEHHOCTb, TIPOM3BO/CTBO KOCMeTUYeCKUX



IMperiapaTtoB, IPOMU3BOACTBO KOHCTPYKIJMOHHBIX MdTE€PHAJ/IOB, JJ/IEKTPOHHAasA
IMMpOMBIIIJIEHHOCTh, HAHOTE€XHOJIOTHUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XVIMKN
HA YI'JIYBJIEHHOM YPOBHE CPEIHEI'O OBIIIEI'O ObPA3OBAHNA

JINUHOCTHBIE PE3YJIbTATDI

B COOTBeTCTBUM C CUCTEMHO-/IeSITeIbHOCTHBIM TIOAIXOZIOM B CTPYKType
JTMUHOCTHBIX pe3y/bTaTOB OCBOEHHUs TpeaMeTa «XUMHs» Ha YpOBHE CpeHero
obmiero oOpa3oBaHWs BbIJe/IeHbl  CeAyIOIMe COCTaB/ISIOIIME: O0CO3HaHHUe
00yuarolUMHUCS POCCHUUCKOM TpaKJaHCKOW WAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU Y CaMOOMpe/le/IeHUI0; Ha/luurie MOTHUBALIUM K
00y4eHMIO; TOTOBHOCTbH M CIIOCOOHOCTH OOYyUarolUXCsi PYKOBO/ICTBOBATHCS
TIPUHATBIME B OOIl[eCTBe TpaBWJaMHM UM HODMaMH TIOBeJleHUs; HaJIuuue
TIPABOCO3HAHUS, IKOJIOTHUECKON KY/bTYPbl; CTIOCOOHOCTH CTaBUTh 1€/ U CTPOUTH
)KV3HEeHHbIe TI/IaHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TpeAMeTa «XHUMHUS»  OTpakaroT
c(hOpMHUPOBAaHHOCTb OIbITa I[103HABaTe/JbHOW U TMPAKTAUYECKOU JlesiTeTlbHOCTH
oOyyJaroIuxcsi B mpoljecce peair3aru o0pa3oBaTebHON [leATeTbHOCTH.

JIMUHOCTHBIE pe3yabTaThl OCBOEHUsI TIpefiMeTa «XHUMUS» OTpPakaroT
chOpMUPOBAHHOCThL OTbITa TI03HABATENLHOM M TMPAKTUUECKOU [lesATeTbHOCTU
oOyuaroluxcs B MpoIjecce peanu3anii 00pa3oBaTebHON esTe/lbHOCTHA, B TOM
yuc/ie B YaCTu:

1) rpa)kIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB 1 00s13aHHOCTEH,
yBa)keHUs1 K 3aKOHY U MPaBOMOPSIKY;

Tpe/iCTaB/ieHdss O COLMAJbHBIX HOpMax U TIpaBU/IaX MEeX/IUYHOCTHBIX
OTHOLIEHUM B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [edTe/lbHOCTU TMpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHWH yueOHBIX W MO3HaBaTeIbHBIX 3a/jay, BBITOTHEHUH
XUMUUYECKUX IKCIIePUMEHTOB;

CMOCOOHOCTU TOHMMAaTh U TIPUHHMMATh MOTHBBLI, HaMepeHMs, JIOTUKY W
apryMeHThI IPYTUX TIPU aHaIM3e pa3/InUHbIX BUJIOB YUeOHO /eAaTebHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

L[EHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY UM HayuyHOMY Hac/e[uro
OTeUeCTBeHHOU XUMUU;

yBa)KeHHsI K TpOLiecCy TBOpUeCcTBa B 00/1aCTA TeOPUM M TIPAKTHUUECKOTO
MIPWIOXKEHUSI XUMHHM, OCO3HaHUSl TOTO, YTO JaHHble HayKd eCTb pe3yJibTaT
JUTUTE/IbHBIX ~ HaO/ro/ieHni, KPOIMOT/MBBIX  JKCIIepUMEHTAbHBIX  TTOMCKOB,
TIOCTOSTHHOT'O TPY/la YYEHBIX U MPAKTUKOB,;

VMHTepeca M T03HaBaTe/bHbIX MOTMBOB B TIOJIyUYeHUM W TOC/AeAYIOIIeM
aHasM3e WH(OpMaIMU O TepefioBbIX JJOCTW)KEHUSIX COBPEMEHHON OTeueCTBeHHOU
XUMUU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMSA:

HPaABCTBEHHOI'0 CO3HAHUsI, STUUECKOTO TTOBe/IeHUS;



CTIOCOOHOCTH OI|eHWBATh CUTYAllUU, CBSI3aHHbIE C XUMUUYECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHBIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbBIE
HOPMbI U 11eHHOCTY;

TOTOBHOCTHM Ol|eHWBaTh CBOE TIOBe/ileHHWe W TIOCTYITKU CBOMX TOBapuiled C
MO3UIIMM HPAaBCTBEHHBIX W MPABOBLIX HOPM U C YUETOM OCO3HAHUS TOC/e/ICTBUM
TOCTYTIKOB;

4) ¢hopMupoBaHUs KY/IbTYPbI 310POBbSI:

MOHUMAaHUsI LIEHHOCTeH 3/0pOoBOro U 0Oe30macHOro oOpasa >KW3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYEeCKOMY 3/10POBbIO;

cobmrofieHnst TipaBua Ge3oracHoOro oOpalrieHusi C BelecTBaMH B OBITY,
TOBCeHeBHOM >KHU3HU, B TPYI0BOU JIeSIT€/IbHOCTH;

MOHUMaHUsl LeHHOCTU TMpaBWI WHJWBUYyaJbHOTO U  KOJIJIEKTUBHOIO
Ge3omacHOro roBefieH!s B CUTYyaLUsiX, YIPOXKAIOIIUX 3ZI0POBbI0 U JKU3HU JTIOZel;

OCO3HaHMS TIOC/Ie[ICTBUN W HETIPUSTHS BPeAHbIX MpUBbIUEK (yroTpeOsieHus
aJIKOT0J1s1, HADKOTHKOB, KYpeHUsl);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTU B  yueOHO-MCC/e0BaTeIbCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOM W JPYrMX BHZAX
JesiTeNTIbHOCTY;

YCTaHOBKM Ha akKTHMBHOE YyyaCTHMe B pelleHWHd MpaKTUUecKux 3ajay
COLIMA/IbHOM HarpaB/eHHOCTH (B paMKax CBOEro KJjacca, LIKOJIbI);

VHTepeca K MPaKTUYeCKOMY M3yueHHI0 Mpodeccrid pa3M4HoOro poja, B TOM
yKC/ie Ha OCHOBe MPUMeHeHUs TIPe/IMeTHBIX 3HaHUM 10 XUMUY;

yBa)keHUSI K TPY/ly, JIFO/ISIM TPYy/la U pe3y/ibTaTaM TPY/I0BOH JiesiTeIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOODY UWHAWBHAYa/JbHONH TpaeKTOPUU
obpa3zoBanus, Oyaymiedi mpodeccry ¥ peanu3aiid COOCTBEHHBIX >KHU3HEHHBIX
TIJIAHOB C YUYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTeH K XMMHH, UHTEPECOB U
notpeOHOCTeM 00111eCTBa;

6) 3K0/I0ruH4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIIEeHUs K TPUPOJe KaK HCTOUHHUKY
CylLLleCTBOBaHU XKU3HU Ha 3emiie;

TMOHWMaHUs T7I006aBbHOTO XapakTepa SKOJOTHUeCKUX mMpobseM, BIIUSHUS
KOHOMMUECKUX MPOLIeCCOB Ha COCTOsTHUE TIPUPOAHON 1 COLIMATIbHOW Cpe/ibl;

OCO3HaHUSI HeoOXOAWMOCTH UCTIOMb30BaHUSI [JOCTIDKEHUM XUMHMU  [Jis
pellieHKs BOIPOCOB PaLidOHaIbHOTO NPUPO/0I0J/Ib30BaHUS;

aKTUBHOTO HEMpUSTHS [JEeMCTBUM, TIPUHOCSAIIUX BpeJ, OKpy»Karoleu
TIPUPOJIHOUW CpeJie, YMEeHMs TIPOrHO3UPOBaTh Heb/IarorpHusiTHbIE 3KOJIOTUUeCKHe
TI0C/Ie/ICTBUS MpeATNIPUHUMAaeMbIX ZIeMCTBUHN 1 TIpeIoTBpalllaTh UX;

Ha/IMUUs Pa3BUTOTO SKOJOTMUYECKOTO MbIIIIEHUS], 9KOJIOTHUeCKOM KYJIbTYPHI,
orbITa JesiTeNTlbHOCTU 9KO0JIOTMUeCKOu HarpaB/eHHOCTH, yMeHUst
PYKOBO/ICTBOBaTbCSI MU B T03HaBaTe/lbHOM, KOMMYHHUKAaTUBHOW U COLMA/IbHOMN



MpaKTUKe, CMOCOOHOCTM Y YMEHHsI AaKTUBHO TIPOTUBOCTOSIThH WJ€0JIOTUHU
xemohobuu;

7) 1eHHOCTH HAayYHOr'0 TO3HAHMS:

MHDOBO33p€HUs, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YDOBHIO pa3BUTHS
HayKU U 0011{eCTBeHHOW MPaKTHKY;

MOHWMaHUs CrequUKU XUMUM KakK HayKd, OCO3HaHUsI €& pOIu B
¢bopMHpOBaHMY paLMOHAIBLHOTO HAYYHOIO MBbIILIEHUS, CO3/aHWH LIeJIOCTHOTO
Tipe/icTaB/eHuss 00 OKpyJKarollleM MHpe KaK O eJUHCTBe MPHUPOJBLI U uesioBeKa, B
MO3HAaHWU TIPUPOAHBIX 3aKOHOMEDHOCTeM U pelleHWd TIpobsieM coxpaHeHus
TIPUPOJHOTO PaBHOBECHUS;

yOeXKaEHHOCTM B 0C000H  3HAUMMOCTA XUMHU [JII1  COBPEMEHHOM
LMBWIM3alUM: B €€ TyMaHUCTUYEeCKOW HamnpaBJIeHHOCTH W Ba)XHOW pOJIM B
Co3/laHMy HOBOM 0a3bl MaTepuaJbHOM KY/JIbTYphbl, B peIlleHud T00ambHbIX
rpo0ieM yCTOMUMBOIO PAa3BUTHS UYe/IOBeUECTBAa — ChIPhEBOM, SHEPreTHYeCcKOH,
TIUIIeBOM U 9KOJIOTHYeCKOoW 6e30MacHOCTH, B pa3BUTHM MeAULIUHBI, 00ecrieueHuu
YCJIOBUM YCIEIIHOTO TPY/la U 9KOJOTUUeCKH KOM(pOPTHOU »KU3HU KaXKA0ro ujeHa
o0111ecTBa;

eCTeCTBEHHO-HayYHON TpPaMOTHOCTU: TOHUMAaHUs CYLHOCTU MeETO/|OB
TI03HAHUSI, UCTI0/Ib3YeMbIX B e€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh
ToJTyyaeMble 3HaHUS ISl aHa/iM3a U 00BbsICHEHHs! sIBJIEHUI OKPY>KaloLl[ero Myupa u
MIPOUCXO/AIINX B HEM M3MeHeHUM, yMeHus JiefiaTb 000CHOBaHHbBIe 3aK/IFOUeHHUsT Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS [JaHHBIX C 1[e/bl0 TMOJyYeHus
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTM CaMOCTOSITe/TbHO HCII0/Ib30BaTh XUMHWUECKUe 3HaHWS /s
peliieHusi Ipo6JieM B peasbHbIX )KU3HEHHBIX CUTYaLUsIX;

VHTepeca K M03HaHHI0, UCC/Ie[l0BaTe/IbCKOU 1eATe/TbHOCTH;

TOTOBHOCTM W  CIIOCOOHOCTA K  HelpepbiBHOMY  00pa3oBaHMIO U
camoobpa30oBaHUIO, K AaKTMBHOMY IIOJlyUeHUIO HOBBIX 3HAHUW [0 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPeOHOCTSMUY;

MHTepeca K 0COOEHHOCTSM Tpy/a B Pa3/MUHbIX cdepax mpodecCcHoHaTbHOM
JesITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MerTaripeMeTHbIe pe3y/bTaTbl OCBOEHHS MPOTrpaMMbl 10 XMMHUU Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/TIOUAIOT:

3HauMMble 71 (OPMHUPOBAaHUST ~ MHPOBO33pEHHS  OOYYaroIMXCs
MeXAUCLUTIIMHAPHBIe (MeXXITpeJIMeTHbIe) oOIleHayUHble TIOHATHS, OTPaKarolfue
1[e/IOCTHOCTh HAyuHOM KapTWHbl MHpa U CIelUPUKY MeTOJJ0OB T03HaHus,
WCIIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIeCTBO, SHEprus, siBeHue,
Tipoliecc, CUCTeMa, Hay4YHbld (paKT, MPUHLUII, TUTOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHre, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);



YHHBepCa/IbHbIE yq86Hble AEﬁCTBHH (HOBH&BEITE]IBHBIE, KOMMYHHKATHUBHEIE,

pEryasiTUBHbIE), obecreurBaroLLe (¢hopMHUpOBaHue (GyHKLMOHAMBHOU
IPaMOTHOCTH U COLIMA/IbHOW KOMITeTEeHL[MM 00yUaroImuxcs;
CIOCOOHOCTh obyyaroimxcs UCII0/1b30BaTh OCBOEHHbIe

MeXAUCLUTIIMHAPHbIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B IMO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtarnpegMeTHble pe3y/bTaTbl OTPaXkarOT OBJaZleHWe YHUBEPCAJTbHbIMU
yueOHBIMH  TIO3HABaTebHBIMM, KOMMYHUKATHBHBIMH W  PETYISTUBHBIMH
JIeUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

1) 6a30BbIe TOrHYeCKHe JeHCTBHA:

camMoCTOSTe/IbHO  (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpyBaTh €€ BCeCTOPOHHE;

onpefiesiATh 1ieJId JesiTeTbHOCTH, 3ajJiaBasi IMapaMeTpbl W KPUTEPUU MX
JIOCTHYKeHHsI, COOTHOCHTD pe3yJ/IbTaThl [iesiTe/TbHOCTH C ITOCTaB/IeHHbIMU 1Ie/ISIMU;

WCTIO/Tb30BaTh TPM OCBOEHUM 3HAHWM TIPHEMBI JIOTUUECKOTO MBbIIIIEHNS:
BbIJIe/ISITh XapaKTepHble MPU3HAKW TOHSTHUH M yCTaHaB/IMBaTh WX B3aUMOCBS3b,
WICII0/Tb30BaTh COOTBETCTBYIOIME TIOHATUS /151 0ObSICHEHHS OTAeNbHBIX (PAaKTOB M
SIBJICHUU,

BLIOMpAaTb OCHOBaHWS W KpUTepUU [ KjaacCH(UKaliyd BeleCTB U
XUMHUYECKUX peakLyy;

yCTaHAB/IMBaTh TPUUYMHHO-C/IEJICTBEHHbIE CBS3M MEXy H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKUe PpacCyKJeHusi (MHIYKTHUBHble, JeAyKTUBHbIE, TIO
aHaJIOTUU), BBISBIATHL 3aKOHOMEpPHOCTH W TIPOTHMBOPEUMs B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBaTh BHIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSTh B Tpoljecce MO3HAHUS MCIO/b3yeMble B XUMUM CUMBOIMYECKHe
(3HAKOBBIE) MO/Ie/TH, IIPeo0pa30BbIBATh MO/Ie/TbHbIE ITPeCTaBAEHUS — XUMUUECKUH
3HaK (CMMBOJI) 371eMeHTa, XHUMUueckass (opMy/a, ypaBHeHHe XHUMUUeCKOM
peakiid — TIPH peIlleHrH yd4eOHBbIX IT03HaBaTe/NbHbIX W TMPAKTHUYEeCKHX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe Mpe/ICTaB/eHus [J1s1 BbISIBJIEHUS] XapaKTepPHbBIX
TIPU3HAKOB M3yYaeMbIX BEIIIeCTB U XUMUUECKUX PeaKIni.

2) 6a3oBbBIe HCC/IeJ0BaTe/IbCKHUE AefiCTBHUA:

BJIaZileTh OCHOBaMM METO/IOB HAayUHOTO TMO3HaHUSI BEIeCTB U XUMUUECKUX
peakiLui;

dhopMynMpoBaTh 1M U 3a/laud UCC/ie/loBaHUs, UCTI0/Ib30BaTh ITOCTaB/IeHHbIe
M CaMOCTOsITeJIbHO C(hOpMy/MpOBaHHbIE BOMPOCHI B KaueCcTBe WHCTPyMeHTa
T03HaHUSI ¥ OCHOBBI /11 (POPMUPOBAHMSI TUMOTE3bI MO MPOBepKe MpPaBUILHOCTH
BbICKa3bIBaeMbIX CY’KJeHUM;

B/IaJleTb HaBbIKAMU CAMOCTOSITE/IbHOTO TUIAHUPOBAHUSI W TIPOBeJieHUs
yUeHUUeCKUX IKCIIePUMEHTOB, COBEpIIIeHCTBOBaTh YMeHUsI HaOMoAaTh 3a X0/I0M
Tripoliecca, CaMOCTOSITe/IbHO TIPOTHO3HMPOBaTh €ro pe3ynbTaT, (PopMyIUpOBaTh



0000111eHYsT ¥ BBIBO/IbI OTHOCUTEBHO [JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/IeZl0BaHMS,
COCTaB/ISATh 000CHOBAaHHBIM OTUET O MPOZie/IaHHOM paboTe;

nproOpeTaTh OIBIT YUYEHWYECKOW HWCCIeIoBaTe/IbCKOM W MPOEKTHOMU
JesITe/IbHOCTH, TIPOSIB/IATH CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TIOMCKY METO/IOB PpeIlleHUs] TPaKTUUeCKHUX 3afiau, TPHMEHEHHUI0 pPa3TUuYHBbIX
MeTO/IOB IMO3HAHMUSI.

3) pabora c uadopmanueii:

OPHEHTUPOBAThCSI B PA3/IMUHBIX HCTOUYHWKAax WHopMaluu (Hay4dHo-
TIOTy/ISIpHAasl  JIUTepaTypa XWUMHUECKOTO CO/lep>KaHus, CIIpaBOuUHble Mocobwus,
pecypcbl MHTepHeTa), aHaMM3UpOBaTh WHGOPMALIMIO pa3/IMUHBIX BUJOB U (OpM
TIpe/ICTaB/IeHus], KPUTHUYECKU OLIeHWBaTh eé JIOCTOBEPHOCTD U
HEeTPOTUBOPEUYUBOCTE;

dbopMyiMpoBaTh 3arpochl ¥ TIPUMEHSATh pa3/inyHbie MeTO/bl TIPY TIOMCKe U
orbope wuHbOpMalMM, HeoOXOoAUMON [ BBIIOHEHWS y4eOHBIX 3ajad
OIpeJie/IEHHOI'0 TUIIA;

NproOpeTaTh OIBIT HCIOJb30BaHUSI HWH(MOPMAI[MOHHO-KOMMYHHUKAaTHBHBIX
TeXHOJIOTUM 1 PA3/IMUHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  OMNTHMalbHyl0  (OpMy  TpeZCTaB/IeHUS
yuHbopMaluu (cxembl, TpadyKH, AMArpaMMbl, TaOIHIIBI, PUCYHKH U IPYTHE);

WCTIO/Tb30BaTh HAyuHBbIA s3bIK B KauecTBe cCpeAcTBa mnpu pabote c
XUMUYeCcKor wuHdbopMalveil: TPUMeHSTh MeXIpeaMeTHble (du3uueckue U
MaTeMaTHueCKrie) 3HaKU ¥ CUMBOJIBI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

HCII0/1b30BATh 3HAKOBO-CHMMBOJ/IMUECKHE CpeaACTBa HAIrJIAAHOCTH.

KOMMyHI/IKaTI/IBHblE YHuBepCa/ibHbIE y‘-IEGHbIE AEﬁCTBl/lﬂZ

3a/IaBaTh BOTIPOCHI T0 CYIL[eCTBY 00CY»K/IaeMoii TeMbl B X0/le Ahaiora u/umm
JIMCKYCCHH, BbICKa3bIBaTh Ujen, (HOPMY/IMPOBaTh CBOU Mpe/I0KeHus
OTHOCHTE/TbHO BBITIO/THEHUsI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYNATh C Mpe3eHTaljMel pe3y/bTaTOB I103HABAaTe/JbHOW [esTe/IbHOCTH,
TMOJIyYeHHBIX CAMOCTOSITE/TbHO WA COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOTHEHUHT
XUMUUECKOT0 3KCIlepuMeHTa, TIPaKTUUecKoi paboThl TI0 MCC/IeOBaHUIO CBONCTB
M3ydaeMbIX BelllecTB, peajau3aliy yueOHOro rpoekTa, U (hopMyIMpoBaTh BBIBObI
10 pe3y/bTaTaM IPOBEAEHHBIX WCCAeJOBAHUM IMyTEM COrJaCOBaHUS MO3MLUK B
xofie 06cykaeHust 1 o0OMeHa MHEHUsIMHU.

PEI‘YJIHTI/IBHBIE YHUB€pPCA/IbHbIE y‘-IEﬁHIJIe ,E[EﬁCTBPIH:



CaMOCTOSITeJIbHO IUJIAaHUPOBaTh W OCYLLECTB/IATH CBOK I103HABaTe/bHYHO
[esiTe/IbHOCTb, Onpefessis eé Leld M 3a/laud, KOHTPOJIMPOBaTb U II0 Mepe
HeoOXOJUMOCTH KOPPEeKTUPOBaTh TIpejjiaraeMblii ajropuTM JeUCTBUM mpu
BBIITOJIHEHUM YUeOHBIX U WCCAelOBaTebCKUX 3ajiau, BbIOMpaTh Haubosee
5 dexTUBHbIN CrOCO0 WX pellleHUs C yYETOM TOJNyueHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeakLUsX;

OCYLLECTB/ISITh CAMOKOHTDOJIb JesiTe/lbHOCTU Ha OCHOBE CaMoOaHalu3a W
CaMOOLIEHKH.

INMPEAMETHBIE PE3YJ/IBTATBI

[TpegMeTHBIE pe3yIbTaThl OCBOEHUS IMPOrPAMMBI 110 XMMHUU Ha YTIyO/JIEHHOM
YPOBHE Ha YpPOBHe cpeAHero o0iiero oOpa3oBaHHsI BK/IFOUAIOT Criel[idruyecKue
JJ1st yaeOHOTo rpeiMeTa « XUMUsI» HayuHble 3HaHHs, YMEHHS U CTIOCOObI 1elicTBU
10 OCBOEHHIO, UHTepTpeTal[ii U nmpeobpa30BaHUI0 3HAHWM, BUABI [1eSTeTbHOCTH
10 TIO/TyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HAaHWW B pa3/IMUHBIX yueOHBIX
CUTYaLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbIX CUTYyaLUsiX, CBSI3aHHbIX C xumuen. B
rporpaMme IO XWMWM TpeJMeTHble pe3y/bTaTbl IIpe/CTaB/eHbl T0 TroAam
W3yueHusl.

10 KITACC

[IpenMeTHble pe3y/nbTaTbl OCBOeHMs1 Kypca «OpraHuueckasi XUMHs»
OTpaXkaror:

c(hOpMUPOBAHHOCTh Tpe/CTaB/IEHU: O MeCTe W 3HaueHWHW OpraHuuecKou
XUMHUH B CHCTe€Me eCTeCTBEHHBIX HayK M eé poiii B obecreyeHUM YCTOWUMBOTO
pa3BUTHS Ue/I0OBeYeCTBa B PellleHUU Mpob/ieM 3KOI0THUYecKou, SHepreTUUeckou u
TTHIIeBO 0e3011aCHOCTH, B Pa3BUTUM MEAWIIMHBI, CO3ZIAHUKM HOBBIX MAaTe€pHAJIOB,
HOBBIX HCTOUHUKOB Hepruu, B obecrieueHUH paljoHa/ILHOTO
TIPUPO/IOTIOIHb30BaHMs, B (DOPMHUPOBAHWH MHPOBO33peHHSI W 00Iell KyJbTypbl
Yye/iOBeKa, a TakKKe 9SKOJOTHYeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/10POBbIO U IPUPO/IHOM CpeJie;

BJlaZileHue  CUCTeMOW  XUMWYEeCKHMX  3HaHWW, KOTopas  BKJ/IHOYaerT:
OCHOBOIIOJIararolye MoHATHs — XUMUUeCKUM 3/1eMeHT, aTOM, SIiIpO M 37IeKTPOHHas
obomouka artoma, S-, p-, d-aToMHbIe OpOWTa/NMM, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMSI aTOMa, TuOpuAM3alvs aTOMHBIX opOuTanell, HOH, MOJeKy/a,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEbHOCTb, CTEMeHb OKUC/IEHUS, XUMUUeCKasi CBSI3b,
MOJIb, MOJISIDHasi Macca, MOJISIDHbIN 00BEM, YI/IepoJHbINA cKesleT, (yHKL[MOHAIbHAas
TpyIma, pajdkaa, CTPYKTypHble (opmysibl (pa3BEpHYThble, COKpaIlléHHbIE,
CKeJIeTHbIe), U30Mepusi CTPYKTYpHasi M TIPOCTpaHCTBeHHas (reomMeTpuuecKas,
ONTUUeCKasi), MW30Mepbl, T'OMOJIOTUYECKUN psiJl, TOMOJIOTH, YTJIeBOAOPO/IbI,
KUCJIOPOJ- U a30TCO/ieprKalljie OpraHuyeckde COeJMHeHWsi, MOHOMep, ToJiiMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHHs; TeOpUM, 3aKOHbI
(mepuoguueckuit 3akoH [. U. MeHzgeneeBa, Teopusi CTPOEHUsS OPraHUYECKUX
BelljecTB A. M. byTnepoBa, 3aKOH COXpaHeHUsI MacChl BeIlleCTB, 3aKOH COXpaHeHUsI



YW TpeBpallleHusi SHePruM TMpU XUMHUUYECKUX peakiusix), 3aKOHOMEepHOCTH,
CMMBO/IMYECKUM SI3bIK XMMHWHM, MHUDOBO33pEHUECKHEe 3HaHUS, JeXalllie B OCHOBE
TMOHMMAaHUS TIPUUYMHHOCTH U CUCTEMHOCTU XUMUUYECKUX SIBJIeHWH; TMpe/|CTaB/IeHUs
0 MeXaHM3MaX XUMHWYECKUX peaklui, TepMOJWHAMUYECKUX W KUHEeTUUeCKUX
3aKOHOMEPHOCTSIX UX MPOTeKaHus, O B3aMMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIi 3(dekTbl, opueHTaHThl 1 1 II poza);
daxkToOrMUeCKre CBeJleHUsI O CBOMCTBAaX, COCTaBe, TMOJyueHUH U Oe3omacHOM
WCTI0/Tb30BaHUN BaKHEMILIMX OPraHWYeCcKUX BeleCTB B OBITY W TPAaKTUUECKOU
JesiTeIbHOCTU ~ 4esioBeKa, OOIMX  HAay4HbIX  TIPUHLIMIIAX ~ XUMHUYeCKOTO
TIPOM3BO/CTBA (Ha TIpUMepe MPOU3BO/ICTBA MeTaHoJIa, repepaboTKu HepTH);
c(hOpMUPOBAHHOCTb YMEHMM: BBISIB/SITh XapaKTepHble TPU3HAKU MOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, MCIIO/Ib30BaTh COOTBETCTBYIOLME TOHATHSA TPU
OMUCAHUM COCTaBa, CTPOEHUS U CBOWCTB OPraHUUeCKUX COeIMHEHUH;
c(hOpMUPOBaHHOCTb YMEHUIA:

VICTI0/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY [/I1 COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAI|EHHBIX U CKeJIEeTHBIX) (DPOPMY/T OpraHhueCcKux
BeLL[eCTB;

COCTaBJ/ISITb YPaBHEHUS] XUMUUYECKUX PeakKLMM U pacKpbIBaTb UX CYLIHOCTb:
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakLui  MOCPeJCTBOM  COCTaBJIeHUS
3JIEKTPOHHOTO 0anaHca 3TWX peaklWid, peaklUuii HOHHOTO oOMeHa IyTéM
COCTaBJ/IeHUS UX TOJTHBIX U COKPALLIEHHBIX NUOHHBIX YPaBHEHWUM;

W3rOTaB/IMBaTh MOJEIN MOJIEKY/T OPraHAYeCKUX BeLeCTB [/I1 WIIKCTPaLyU
VX XUMUYECKOr0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAaHHOCTb YMEHWM: YCTaHAB/IWBAaTh TMPUHAJJIEKHOCTb U3yUeHHbIX
OpraHMYecKux BeIecTB MO0 WX COCTaBy U CTPOEHUIO K OIpe/e/éHHOMY
K/acCy/rpynmne CcoeJlMHeHWH, [aBaTb WM Ha3BaHUS [0 CUCTeMaTUYeCKOH
HoMeHKnaType (IUPAC) u npuBOAUTH TpUBUA/IbHBbIE Ha3BaHUS [/ OTHAeE/IbHBIX
Tipe/iCTaBUTeNIed OpraHMYeCcKUX BellecTB (3TWIeH, alleTWIeH, TOIYyOJ, TJIULIepHH,
STWIEHIJIUKOJ/Ib, (eHOJ, (opmanblerufi, aueTaablerusi, aneToH, MypaBbHUHas
KHUCJIOTa, YKCYCHasi KMUCJIOTa, CTeapyuHOBasi, 0JIEMHOBAas1, Na/lbMUTUHOBAsI KUCJIOTHI,
IJIMLUH, ajlaHuH, ManbTo3a, (PYyKTO3a, aHWIWH, JUBHUHW/, U30MpPEH, XJIOPOIMpPEH,
CTHUPOJ U JIpyTUe);

chOpMUPOBAaHHOCTbL yMEHUsI OMpefesiTh BUJ XUMHUUYECKOM CBS3UM B
OpraHhuYeCcKux COeJMHeHUsX (KOBaJieHTHass W WOHHAs CBfi3b, O- W TI-CBA3b,
BO/IOPO/HAasI CBSI3b);

c(hOpPMUPOBAaHHOCTb yMEHUSI TPUMEHSITb TOJIOKeHHUsSI TEeOPUU CTPOEHUs
opraHudeckux BeilecTB A. M. byTnepoBa z/is 06bsiCHeHUs 3aBUCHMOCTH CBOMCTB
BeLL[eCTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHME,
(u3Mueckue M XUMHYECKWe CBOMCTBA TUMNHWYHBIX TpeCTaBUTe/ed pa3IUUHbIX
KJIaCCOB OPraHMYeCKUX BellleCTB: aJKaHOB, L[MKJ/IOA/JIKaHOB, aJIKeHOB, ajKaJHueHOB,
aJIKUHOB, apOMaTHMYeCKUX YI/IeBOJOPOJOB, CIIMPTOB, ajbJeruoB, KeTOHOB,
KapOOHOBBIX KHC/IOT, TIPOCTBIX U C/I0KHBIX 3(UPOB, >KUPOB, HUTPOCOEAUHEHUN U



aMUHOB, AMMHOKHC/OT, Oe/KoB, yriaeBosioB (MOHO-, AW- W TIOJHCaXapy/iOB),
WIIOCTPUPOBaTh ~ TeHETUUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XMMUUECKHMX PpeaklUid C UCI0J/Ib30BaHUEM CTPYKTYPHbIX
(opmy;

c(hOpMHUPOBAaHHOCTb YMEHUsI MO/JTBEP)K/JaTb Ha KOHKPETHBbIX MpUMepax
XapakTep 3aBUCHMOCTH PeaKI[MOHHON CTIOCOOHOCTH OpraHudYecKuX COeIMHEeHUH OT
KPaTHOCTU U TUIA KOBAJIEHTHOU CBSI3U (O- U TI-CBSI3U), B3aUMHOTO BJIMUSIHUSI aTOMOB
Y TPy aTOMOB B MOJIEKY/1aX;

c(hOpMUPOBAHHOCTb YMEHUsI XapaKTepU30BaTh MCTOUHUKU YIJIEBOJIOPOJAHOTO
coipbsi  (HeTh, TPUPOAHBIA Ta3, Yrojb), CIOCOObI ero mepepaboTKHU W
TIpaKTUUeCKoe TprMeHeHHe MPOAYKTOB repepaboTKy;

c(hOpMUPOBAaHHOCThL BJIaZIEHUS] CHCTEMOM 3HAaHWW O eCTeCTBEHHO-HayUHbIX
MeTOo/laX TO3HaHUsI — HabJII0IeHUH, U3MepeHHH, MO/Ie/TMPOBaHUU, IKCIIePUMEHTe
(pea/ibHOM U MBIC/IEHHOM) Y YMEHUSI IPUMEHSTb 3TU 3HaHUS;

c(hOpMHUPOBaHHOCTH yMeHUSsI TIPUMEHSITh OCHOBHbIE oneparuu
MBIC/TUTE/ILHOM /1eATeNIbHOCTH — aHaliu3 W CHUHTe3, CpaBHeHHWe, 0000IieHue,
CHUCTeMAaTU3allvio, BbIsSIBJIEHUE TPUUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — 11 U3yUeHUs!
CBOWCTB BelleCTB U XMMUUECKUX peakLiui;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIB/STh B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C
TIOHATUSIMA U TIPeJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [I/si
Ooslee OCO3HAHHOTO TIOHMMAaHHWS CYIIHOCTM MaTepPHa/IbHOTO e[IWHCTBA MHpa,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HaHWS 10 OPraHUUeCKOW XUMUU [T OOBSICHEHUS U
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOLMX eCTeCTBEHHO-HayYHYI0 IPUPOAY;

c(bOpPMUPOBAaHHOCTb ~YMEHW: TIPOBOJUTb PpACUEThl MO0 XUMHYECKUM
dbopMysiaM ¥ ypaBHEHUSIM XUMHUUYECKUX peakldi C UCM0J/Ib30BaHUeM (DU3UUeCKUX
BeJIMuMH (Macca, 00BEM Ta30B, KO/JMUECTBO BeIleCTBA), XapaKTepH3YIOIIUX
BellleCTBa C KOJTMYECTBEHHOW CTOPOHBI: PACUéThl MO HAXOXKJEHWID XUMUUeCKOU
(opMysibl BelecTBa IO U3BECTHBIM MAaCCOBBIM [JO/ISIM XWUMHWYECKHUX 3JIEMEHTOB,
TIPOAIYKTaM CrOpaHMsl, TJIOTHOCTU ra3000pa3HbIX BEIleCTB;

c(hOpMHPOBAHHOCTh YMEHMI: MPOrHO3UPOBaTh, aHATM3UPOBaTh U Ol|€HHUBATh
C TIO3WI[MHA  SKOJOTHYecKOM  0e30MacHOCTH  TIOC/IeACTBUS ~ OBITOBOM M
TIPOU3BO/ICTBEHHOM  [IeATeJIbHOCTH UejIOBeKa, CBSA3aHHOM C IepepaboTKoi
Bell[eCTB, UCMO/b30BaTh T0JIyYeHHbIe 3HAHUSI [1JIsl IPUHSATHS TPaMOTHBIX pelleHui
npo6sieM B CUTYaLIMsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTb yYMEHMWM: CaMOCTOSATE/bHO IJIAHUPOBaTh U TPOBOJAUTH
XUMWYECKUM SKCIepUMeHT (ToJiyueHre M H3yuyeHue CBOWCTB OpraHUYecKrx
BellleCTB, KaueCTBEHHble peakl[id yIJIeBOJIOPO/IOB pa3/IUUHbIX KIacCOB U
KUC/I0POZICO/IepyKall[iX OpPraHWYeCKUX BeIleCTB, pellleHWe 3KCIepuMeHTaIbHbIX
33/lau 10 pacrio3HaBaHWIO OpraHUUYeCcKuX BelecTB) C coOJito/leHreM TIpaBUII
Ge3omacHoro oOpailjeHus C BelljeCTBaMH W j1abopaToOpHBIM 000pyI0BaHUEM,
(hopMy/nIMpoOBaTh lieJib UCCAe[0BaHWs, TIPeACTaB/IsATb B Pa3/IMUHOM (opme
pe3y/bTaThbl SKCIIepUMeHTa, aHa/TM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

chOpMUPOBAHHOCTh YMEHUIA:



co0toAaTh MpaBu/ia SKOJOTMUeCKU 1iesiecoo0pa3Horo moBefieHusi B ObITY U
TPY/IOBOW [IeATEILHOCTH B I[e/IIX COXPAHEHUS] CBOEr0 3/[0POBbsl, OKpY’Karolllein
TIPUPOJHOM Cpe/ibl U AOCTYKEHUS €€ YCTOMYMBOTO PAa3BUTHS;

OCO3HAaBaThb OMACHOCTb TOKCUUECKOTO [eWCTBUS Ha >KUBbIE OPTraHU3MBI
OTipe/|e/IEHHBIX OPraHUYeCcKUX BelllecTB, MOHUMasi CMbIC Toka3aTtesst [TJK;

aHaJIM3UPOBaTh 1]e1ec000pa3HOCTh MPUMEHEHHUs] OpPraHUuecKuX BellecTB B
TIPOMBIIIIEHHOCTH U B OBITY C TOUKHM 3peHHsI COOTHOILIeHUST PUCK-TIONb3a;

c(OPMUPOBAHHOCTbL yMEHHWI: OCYILeCTB/ATh lieJieHarpaB/AeHHbId TOUCK
XUMHYeCKON MHPOPMaLIMU B Pa3/IMUHbIX UCTOUHMKAX (HayuyHasi U yueOHO-HayuHast
naTeparypa, CpeficTBa MaccoBoi nHdopMalu, VIHTepHeT U Jpyrye), KpUTUUeCcKu
aHa/IM3UPOBaTh XMMHUUECKYl0 MH(OpMaLuio, repepabaTbiBaTh €€ M UCIO/Ib30BaTh
B COOTBETCTBHH C TIOCTaB/IEHHOHN yueOHOM 3a/iauei.

11 K/IACC

[TpegmeTHble pe3y/bTaThl OCBOeHHs1 Kypca «OOijasi ¥ HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(OpPMHPOBAHHOCTL TpE/ICTABJI€HUI: O MaTepuaJbHOM eJUHCTBE MMpa,
3aKOHOMEPHOCTSIX M T03HAaBaeMOCTH SIBJIEHWIM TIPUPOAbLI, O MecTe W 3HaueHUU
XUMUW B CHCTE€Me eCTeCTBeHHBIX HayK U eé posu B obecrieueHUU yCTOMUWUBOTO
Pa3BUTHS, B peIIeHHWU TMPo0JieM 3KO0JIOTUUeCKOM, SHepPreTUUeckol U TMILeBOU
0e30MacHOCTH, B pPa3BUTUU MeAULIMHBI, CO3JAHHUU HOBBIX MAaTepPUajoB, HOBBIX
VCTOYHMKOB SHEpruu, B obecrieueHWH paljMOHAIBLHOTO TMPUPO/ONOIb30BaHus, B
¢bopMHpOBaHUKM MHUPOBO33peHUsi W 00leil KyJAbTypbl UelioBeKa, a TakKxke
9KOJIOTMUeCKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBbIO U TPUPOJHOMN

cpefe;
B/aJieHe  CUCTeMOM  XMUMMUeCKUX  3HaHWM, KOTOpas  BKJ/IIOUaerT:
OCHOBOTIO/IArarolye TOHATUS — XWUMUYeCKUM »37ieMeHT, aToM, $pO aToMa,

M30TOTIbI, 37IEKTPOHHAs 000/I0UKa aToma, S-, p-, d-aToMHble opOHTaIM, OCHOBHOE U
B0O30y)K/IEHHOe COCTOSIHUSI aTOMa, TUOpu/v3aiiis aTOMHBIX OpOuTanei, HOH,
MOJIEKy/a, BaJIeHTHOCTb, 3J€KTPOOTPULIATEIbHOCTb, CTeleHb  OKUC/IeHUS,
XMMUUecKass CBsi3b (KOBaJleHTHasl, MWOHHasl, MeTa/yinyeckas, BOJIOPO/JHas),
KPUCTA/JIMUeCKasl pelléTKa, XWMUYeckas peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IEKTPO/IUTBI, 3JIEKTPOJUTHAYECKasi AUCCOLMAaLUsi, CTeleHb [AUCCOLUALUY,
BOJIOPO/IHBbIN TI0OKa3aTeslb, OKHWC/WTEe/b, BOCCTAaHOBUTE/b, TeII0BOM 3¢ deKT
XUMUYECKOUW peakliU, CKOPOCTbh XUMUUECKOW peakliy, XMMUUeCKoe PaBHOBeCHE;
TeOPMU M 3aKOHbI (TeopHusi 3J€KTPOJUTUYECKOU AUCCOLUALMA, MepUoANYeCKun
3akoH [I.M1. MeH[iesieeBa, 3aKOH COXPaHeHUsI MaCChl BellleCTB, 3aKOH COXPaHeHUs U
TipeBpallleHKs] SHEePTrUY NPU XUMUYEeCKUX peaklUsX, 3aKOH MOCTOSTHCTBA COCTaBa
BeL[eCTB, 3aKOH /[eWCTBYIOIIUX MacC), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3bIK
XUMHW, MHPOBO33peHUYECKUe 3HaHHWs, Jexalllué B OCHOBe [IOHHMMaHUS
MPUUMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIGHUW;  COBpeMeHHbIe
rpe/iCTaB/IeHUs O CTPOEHWU BeIlleCTBA Ha aTOMHOM, WOHHO-MOJIEKYJIIPDHOM U
HaJMOJIEKY/IIDHOM  YDOBHSIX; TIpeJCTaB/JieHUs] O MeXaHHW3Max XHUMHYeCKHUX
peakiui, TepMOJWHAMUUYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTSIX HUX



MPOTeKaHWsi, 0 XMMHUUECKOM paBHOBECUM, PACTBOpPax W [AUCIIEPCHBIX CHUCTeMax;
dakTosoryueckre CBeJleHUs O CBOWCTBaX, COCTaBe, TOJIyuyeHHMM M 0e30macHOM
WCTI0/Tb30BaHWH Ba)KHEHUIIIMX HeOpPraHWUYeCKMX BEIIeCcTB B OBITY M ITPAKTHUECKOH
JesTeIbHOCTU — UejioBeKa, OOIMMX  HAay4HbIX  TIPUHIAINAX ~ XUMHUYECKOTO
TPOM3BO/CTBa;

chOpMUPOBAHHOCTh yYMEHU: BBISIB/SITH XapaKTepHble TIPU3HAKU TOHSITUM,
yCTaHaB/IMBaThb WX B3aUMOCBS3b, UCIIO/Ib30BaTh COOTBETCTBYIOLME TIOHATHUS TIPU
ONMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX MpeBpalleHul;

c(hOpMUPOBAHHOCTbL YMEHUsI MCMO0JIb30BaTh XHWMUUECKYI0) CHUMBOJIMKY ISl
coctaBieHuss (OpPMy/a Bell[eCTB UM YpaBHEHUM XUMHWUECKUX  peakiui,
cucteMatndeckyro HoMeHKIaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUs OTZAe/IbHBIX
BelLleCTB;

c(hOpMHUPOBAHHOCTb YMEHUS OTpe/ie/IsiTh BaleHTHOCTb U CTelleHb OKUCIeHUs
XMMUUECKHX 3JIEMEHTOB B COeJIMHEHUSIX, BUJ XMMUUEeCKOM CBs3U (KOBasieHTHas,
VWOHHasl, MeTa/uInuecKasl, BOJIOPO/IHAsl), TUIl KPUCTA/UVIMUECKOU PpeIIETKH
KOHKDETHOT' O BeleCTBa;

cchOopMHPOBAaHHOCTh YMEHHSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BeII|ECTB OT
BHJAa XUMHYECKOW CBSI3U W TUIA KPUCTA/UTMUECKOW pPemIéTKW, OOMEeHHBIA U
JIOHOPHO-aKI[eNITOPHBIN MeXaHH3Mbl 00pa30BaHUsI KOBA/IEHTHOMW CBSI3U;

chOpMUPOBAHHOCTbL  yMeHMM:  KjJacCU(ULIMPOBaTh:  HeOpraHuvyeckKue
BellleCTBa I10 UX COCTaBy, XUMUYECKHe PeaKLMU M0 pa3/IMuHbIM MPHU3HaKaM (YUCTy
Y COCTaBy pearupymroliydx BellecTB, TeMIOBOMY 3((eKTy peakLyd, U3MeHEeHUIO
CTerleHeld OKWC/IeHUsSI 37IeMeHTOB, 00paTMMOCTH, Yy4YacTHIO KaTajud3aTtopa |
JpyTHe); CaMOCTOSITe/TbHO BbIOMpPaTh OCHOBAHUSI U KpUTEPUH /151 KlacCUUKaLUU
M3yuaeMbIX BellleCTB U XMMHUUYeCKUX peakI[uii;

c(hOpMHUPOBAHHOCTb YMEHUsI PaCKpbIBaTh CMbIC/ MEPUOINUeCKOro 3akoHa /I.
. MeH/ienieeBa ¥ IeMOHCTPHPOBATh €r0 CHCTEMATU3UPYIOIYI0, 00bSICHUTETBHYIO
Y TIPOTHOCTUUECKYHO (DYHKIIWY;

Cc(hOpMHUPOBAaHHOCTb YMEHUWMW: XapaKTepPU30BaTh 3J€KTPOHHOE CTPOEHHe
aTOMOB ¥ MOHOB XUMHUUECKHWX 3JIeMEHTOB I[1epBOrO—YeTBEPTOrO IeprUo/0B
[Teprognueckori  cuctembl  [.N. MeHnpeneesa, WCIIO/Ib3ysl  TIOHATUA
«3HepreTUuecKre ypOBHW», «3HepreTuueckue MoJypOBHU», «S-, P-, d-aTOMHbIE
opbutanm», «OCHOBHOe U BO30YKIEHHOE >HepreTHYecKHe COCTOSHHS aToMa»;
OOBSICHSITH 3aKOHOMEPHOCTU M3MeHEeHHs] CBOMCTB XUMUUYECKUX 3JIEMEHTOB U WX
coefvHeHMHW N0 TlepuojgaM U rpynmnaMm I[lepuoanueckor cucrtemslr 1. N.
MeH/eneeBa, BajJieHTHble BO3MOXXHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUsI
VX 3JIEKTPOHHBIX 000/10U€eK;

chOpMHPOBAaHHOCTL ~YMEHMM: XapaKTepu3oBaThb (OIMUCHIBATh)  OOIIMe
XMMUUEeCKre  CBOMCTBA  BeIeCTB  pa3/MUHbIX  K/IacCOB,  TO/JTBEpPKJaThb
CyILLleCTBOBaHUE TEeHETMUYEeCKOW CBSI3U MeXKJy HeOpraHhuueCKMMU BeleCTBaAMMU C
TIOMOIIIbIO0 YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX PeaKLiui;

chOpMUPOBAHHOCThL ~ yMEHHUsI pacCKpbIBaThb CYIIHOCTb: OKHUC/UTE/bHO-
BOCCTAaHOBUTE/IbHBIX peaKlUi IMOCPe[CTBOM COCTaB/IeHUs 3JIEKTPOHHOTO OayaHca



9TUX peaki[ui; peaklMii MOHHOTO OOMeHa TyTEM COCTaB/eHUSI MX TOJHBIX M
COKDAILLEHHbIX ~ WOHHBIX  YpaBHEHWM;  peakUMid  TUAPOIM3a;  peakLuu
KOMII7IeKCcooOpa3oBaHus (Ha IpUMepe THIPOKCOKOMIIIIEKCOB 1MHKA U aTFOMHUHHS);

cchOpMHPOBAaHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH TIPOTeKaHHSs
XMMUUECKHX peaklUd C y4éTOM KX SHEPreTUUeCKHMX XapaKTePUCTHK, XapaKTep
VM3MEHEeHUs] CKOPOCTM XWUMHWYECKOW peaklUWW B 3aBUCMMOCTHA OT pa3/INuYHbIX
(hakTopoB, a Tak)Ke XapakTep CMeIleHUs] XUMHUUYeCKOTr0 paBHOBeCHsI 10/ B/IUSHUEM
BHEIIHUX BO3JercTBUM (npuHLuM Jle IllaTensbe);

chOpMUPOBAHHOCTbL yMEHHUsI XapaKTepu30BaTh XHWMUUECKUe peakiiuH,
neXkalye B OCHOBE TPOMBIIUIEHHOTO TOJIyYeHUsI CePHOU KHUC/I0Thbl, aMMMUAKa,
oOIMe HayuHble TIPUHLIUIBI XUMUYECKMX TIPOM3BOJCTB; 1ie/1eco000pa3HOCTh
TIpPUMeHeHHsI HeOpraHUUeCKHX BellleCTB B TPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHus1 COOTHOLIIEHUS] PUCK-TI0/Tb3a;

c(hOpMHUPOBAaHHOCTb BJI/IeHUS] CUCTEMOM 3HaHMW O MeToJlaXx HayuyHOro
TO3HAHWS SIBJIEHUWA TIpUpOAbI — HabsroJeHre, W3MepeHWe, MOJe/HpOBaHue,
5KCIEepUMEHT (pealbHbIM U MbIC/IEHHBIN ), UCIIO/Tb3YEeMbIX B €CTeCTBEHHBIX HayKax,
yMeHUS TIPUMEHSITh 3T 3HaHUS MPU SKCIIepUMeHTa/lbHOM HCCJIe/JOBAHUM BelLleCTB
U 1 OOBSICHEHWS XWUMHUeCKUX sIBJIEHWH, HWMEIOIUX MeCTO B TIpUpPO/Ie,
MPaKTUYeCKOM JesITeJIbHOCTH Ue/l0OBeKa U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHUS BbISIB/IATb B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C
TOHATUSIMU U TIPEACTAaBIE€HUAMM [IPYTUX eCTeCTBEHHO-HAayUYHBIX TIPeAMETOB [JIs
OoJsiee 0CO3HAHHOTO TIOHUMaHUS MaTepUabHOTO eIMHCTBA MUPA;

c(hOpPMUPOBAaHHOCTb yYMEHHsI TMPOBOAUTH PACUETBI: C UCMO/Ib30BaHUEM
TIOHATAM «MaccoBasi [JOJIsl BelleCTBa B PacTBOPe» U «MOJISIDHAsA KOHLIEHTPALUsI»;
Macchl BelljeCcTBa Wid 00bEMa ras3a 1Mo M3BeCTHOMY KOJMUeCTBY BelllecTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakI[Mu BellleCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusi BOJOPOJHOrO IOKa3aTessi paCTBOPOB KHUCJIOT U ILe/oued C
W3BECTHOW CTereHbI0 [UCCOLMAlUM; Macchl (00BEMa, KOMMUYeCcTBa BelecTBa)
NPOJlyKTa peaklyy, ec/id OJHO U3 MCXOJHBIX BelecTB JaHO B BHJE pacTBopa C
orpeeéHHOM MaCCOBOM [I0/ieM paCTBOPEHHOI'O Bell[eCTBA WM JaHO B M30BITKE
(MMeeT TIpUMeCH); ZOMW BBbIXOJA TPOAYKTa peaklud; OOBEMHBIX OTHOIIIEHUN
rasos;

chOpMUPOBAHHOCTb yYMEHUM: CaMOCTOSTE/IbHO TJIAHUPOBaTh U TPOBOJAUTH
XUMHUUECKU  SKCTepuMeHT  (TIpoBefleHHMe — peakI[iii  MOHHOTO  0OMeHa,
MO/ TBEPXKJeHNe KaueCTBEHHOIO COCTaBa HEOPraHMYEeCKUX BelleCTB, Orpe/erieHue
cpefbl pacTBOPOB BeleCTB C TOMOLIBK) WHJWKATOPOB, HW3yUYeHWE BIIUSHUS
pa3/iuHbIX  (AKTOPOB HAa CKOPOCTh XWMHWYECKOW peaklUd, pelleHue
SKCIepUMEHTaTbHbIX 3alau 10 TeMaMm «MeTtamnel» U «HemeTamib»)
cobsroieHrieM TipaBU/ Ge3omacHoro obpailjeHusi C BellleCTBaMH U 1ab0paTOPHBIM
obopyzoBaHueM, (opMy/nupoBaTh Lieflb  WCC/Ie[OBaHUs], TPeJCTaB/sATh B
pas/iMuyHOM (popMe pe3y/bTaThl SKCIEPUMEHTa, aHA/JIM3MPOBaTh U OL|€HHMBAaTh MX
JlOCTOBEPHOCTE;



chOpMHPOBAHHOCTL YMeHU: c00/TI0/1aTh TIpaBU/ia T0/Ib30BaHUSI XMMHUUECKOM
nocyjol u mabopatopHbiM 00OpyZiOBaHMeEM, oOpallleHuss C BelljecTBaMUd B
COOTBETCTBUM C WHCTPYKIMSIMH T10 BBLITIOJTHEHHWIO J1TaOOPATOPHBIX XWUMHUECKUX
OTILITOB, SKOJIOTUUECKU 1[e/iecO00pa3Horo IoBeZieHWssT B OBITY W TPY/I0BOM
J1esiTeNTbHOCTU B 1[e/IsIX COXpaHeHHsi CBOEro 3/]0pPOBbsl, OKPY’Karollleld TTPUPOHON
cpeibl U JIOCTWDKEHUs] e€ yCTOWUMBOIO pa3BUTUS, OCO3HaBaThb OMaCHOCTH
TOKCUUECKOTO JeMCTBUS Ha >KUBbIe OPTraHW3MBbl OIpe/le/IEHHbIX HeOpraHUUeCKUX
BellleCTB, MOHKWMAas CMbIC/ rokasaresnd [1/1K;

chOpMHPOBAaHHOCTh YMEHHWI: OCYIeCTB/ISATh Iie/ieHarpaB/ieHHbIA TTOMCK
XUMUUeCKOM MH(POpPMaIMK B Pa3/IMUHbIX UICTOYHUKAX (HayuHas U yueOHO-HayuHas
nuTepaTypa, CpeJcTBa MacCOBoW uH(popmaluu, IHTepHeT U [pyrue), KpUTHUYeCKH
aHa/IM3UpOBaTh XMMHUYECKYH0 MH(popMaluio, TiepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C TIOCTaB/IEHHOMN yueOHOM 3a/iauei.



TEMATHNYECKOE INTAHUPOBAHHWE

10 KV/TACC
KosmmuecTBO yacoB
Ne HaumeHoBaHMe pa3/e/ioB U TeM K _— JieKTpoHHbIe (1{u¢poBbIe)
n/n NporpamMMsbI Bcero OHTPOTLHD! paxTHteckue oOpa3oBaTe/ibHbIE PeCypChl
e paboTbI paboThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH
[IpeameT oprannueckour xumuu. Teopust
1.1 CTPOEHHsI OPraHUUeCKUX CoeZIMHeHUM A. 8 https://m.edsoo.ru/61HH8J58X
M. Bytieposa
Wtoro mo pa3zeny 8
Pa3zpen 2. YriieBoaopo/bl
I —
2.1 PEAC/IHBIE YTIEBOAOPOART — A/KAHRL, 5 https://m.edsoo.ru/L.C5J74CMA
LIMKJ/I0a/TKaHbl
H :
2.2 CTIPEACTIBHBIC YTTIEBOAOPOART: ATKEHbL, 14 1 https://m.edsoo.ru/OBNBOPH31
asKaJueHbl, aJIKUHbI
2.3 ApomaTuyeckue yriieBoZopo/ibl (apeHbl) 8 https://m.edsoo.ru/3KLA11.26M
I1
24 PHPOAHBIE HICTORHHMKI YI/IEBOAOPOAOS 1 4 https://m.edsoo.ru/RY6NBZAW4
UX repepaboTka
2.5 ["asioreHrnpousBo/HbIe YII€BOJOPOLOB 4 1 https://m.edsoo.ru/JISOENZ9M
Wtoro no paspeny 35
Pazpen 3. Kuciopoacoaepikaijue opraniueckuie CoeUHeHUs
3.1 CniupTel. @eHou 11 1 https://m.edsoo.ru/TJI36WGJ5
KapOoHu/bHbIe COeJUHEHUSI: albJeruibl U
3.2 KeToHbl. KapO6oHOBbIe KUCTOTBI. ClI0)KHBIE 21 1 https://m.edsoo0.rui/O2NWGJZU?2
3¢upsl. Kupbl
3.3 YT/1eBoibl 9 1 https://m.eds00.ru/962BY GF10




Wtoro no paspeny 41
Pa3pen 4. A3oTcopepikaijue opraHnyecKue coeJuHeHUus

4.1 AMuHBI. AMUHOKMC/IOTBL. benku 12 https://m.edsoo.su/K8B3H5PS1
Wtoro no paspeny 12
Pa3pen 5. BbicOKOMOJ/IeKy/IApHBIE COeANHEHUSA

5.1 BricokomoieKyisipHble COeJUHeHNs 6 https://m.edsoo.ru/VLVADEWAB
Wtoro no pa3zpeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KITACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBO yacoB

OnekTpoHHbIe (1{udpoBbIe)

Ne i/m
° NMPOrpamMMbl Bcero KontponbHbt TIpakTHyeckue oOpa3oBaTe/ibHbIE PeCypChI
e paboTsI padoThI
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToma. [Teproanueckuii
I1
1.1 SAKOM H LICPHOANHECKAT CCTEMA 9 https://m.eds00.r/R39EAGIPC
XMMUUeCKUX 371eMeHToB /1. 1.
MenpeneeBa
.M
1.2 Crpoenue semectsa. MHoroobpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
Bell[eCTB
1.3 XHWMHUUeCKue peakLyy 19 1 3 https://m.edsoo.r/QHDJZGESH
Wtoro no pa3zpeny 39
Pa3pen 2. Heoprannueckasi XuMus
2.1 HemeTtasnnsl 31 1 https://m.edsoo.ru/9INCC2YQRJ
2.2 MeTtasnbl 23 1 https://m.edsoo.rt/YEU9WRJ21
Wtoro no pa3peny 54
Pa3zgen 3. XuMusa U KU3Hb
M .
3.1 €TO/bI MOSHAHHS B XMMHH. XHMHS 1 9 https://m.edso0.ru/2Q40I6NXK
JKU3Hb
WNtoro no pa3peny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHueckun
€ padboThbI

Hara
U3yYeHus

OnexkTpoHHbIe UG poOBbIe
oOpa3oBaTe/IbHBIE PecypChl

IIpegmeT 1 3HaUeHUe
OpPraHUYeCcKOU XUMUH,
Tipe/iCTaB/ieHre 0 MHOr000Opas3uu
OpraHUYeCcKHX COeIMHeHUN

https://m.edsoo.1ru/48G4H34K4

DJIeKTPOHHOE CTPOEHKE aToMa
yryiepozia (OCHOBHOe U
BO30Y)X/IEHHOE COCTOSTHHUS).
BasieHTHbIE BO3MOXHOCTH aToMa

yriepoza

https://m.edsoo.1u/0DI6T8L.9R

XyMHUeCcKasl CBSI3b B
OpraHUYecKuX COe/[MHeHHSIX.
MexaHu3mbl 06pa3oBaHUs
KOBaJIeHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsi3el

https://m.edsoo.ru/C42CCDY5S

Teopusi CTpOeHHsI OpraHUYeCKUX
coeguHenui A. M. Bytneposa

https://m.edsoo.rt/MIAFQ4PQO

Bupbl u13oMepuu: CTpyKTypHas,
MIPOCTPaHCTBEHHas.
OneKTpoHHbIe 3(P(eKThI B
MOJIeKyJlaX OpraHM4YeCcKrx
coeIMHeHUI

https://m.edsoo.0u/GN3QZ8AHX

[Ipencrasienue o
K/1accudukauy u
cuCcTeMaTrhyecKasi HOMeHKJIaTypa

https://m.edsoo.ru/P6 AQNOU22




(IUPAC) opraHnueckux BellleCTB

Krnaccudukaiys peakijyii B
OpraHM4eCcKou XUMUMU

https://m.edsoo.ru/M5DJYMPIM

CucteMaTu3arys U 060061eHre
3HaHWI 10 TeMe

https://m.edsoo.ru/SKOA3EB67

AnKaHbI: TOMOJIOTUYeCKU psif,
obuast hopmyna, HOMEHK/IATypa
Y U30MepUs, 3JIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHe
MOJIEKYJT

https://m.edsoo.su/8HWFWZ174

10

dusnyeckue U XuMuueckue
CBOWCTBA a/IKAaHOB

https://m.edsoo0.ru/GVSLNQJ3X

11

Haxo>xzeHue ajlkaHOB B
nipupoe. CriocoObl TTO/TyueHus: U
TpYMeHeHre aJIkaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[ukmoankaHel: obias hopmya,
HOMEHK/IaTypa u U30MepHus,
0Cc00eHHOCTH CTPOeHHs U
XUMHUYECKUX CBOMCTB, CIIOCOOBI
TIO/TyYeHHsI U PUMEHeHHe

https://m.edsoo0.ru/Q4B590Q1A

13

PerieHue pacuéTHbIX 3a7jau Ha
onpejeneHre MOJIeKY/IIPHOU
¢dbopMyJibl OpraHu4ecKoro
Bell[eCTBa [10 MaCCOBBIM J10JISIM
aTOMOB 3JIeMEHTOB, BXO/ISIIIIMX B
ero cocraB. CucremMartvsalys 1
000011IeHre 3HAHUH TI0 TEMe

https://m.edsoo.ri/ED66JALEK

14

ANKeHBI: TOMOJIOTHUECKUH DS,
obujast hopmyria, HOMEHK/IATypa,
3JIEKTPOHHOE U

https://m.edsoo.ru/NCGOE2K0J




MIPOCTPAHCTBEHHOE CTPOEHUe
Mosekys1. CTpYKTypHasi ¥ LiUC-
TpaHC-U30Mepusi aJIKEHOB

15

dusnueckre U XMMUUeCKre
cBolcTBa ankeHOB. [TpaBusio
MapKOBHHKOBa

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

16

Crioco06sI rostyueHus U
TIpUMeHeHe aJIKeHOB

https://m.edsoo0.ru/YSODCR6ZN

17

ITpakTrueckast pabora Ne 1 o
Teme "[losiyueHue 3TUJIeHA U
v3yueHue ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemrenne pacuéTHbIX 3a/1a4 Ha
orpeieJieHUe MOJIeKYJ/ISIpHOM
dhopMyJibl OpraHu4ecKoro
Bell[eCTBa

https://m.edsoo W/ XYWNMAYNA

19

AnkajivieHbl: COTIPsDKEHHBIE,
130/IMpPOBaHHbIe,
KyMy/iupoBaHHble. OcobeHHOCTH
5/IEKTPOHHOT'O CTPOEHUS

https://m.edsoo.rt/EKDS1U5UV

20

XUMHYeCcKue CBOKMCTBa
COMPSKEHHBIX IHUEeHOB

https://m.edsoo.ru/M356GLRBE

21

Crioco0bI rosTyueHus U
TIPUMeHEeHVe aTKa/JIeHOB

https://m.edsoo.rt/KT8M1N272

22

ANKWHBI: TOMOIOTUYECKUH DS,
o6masi hopmysia, HOMEHK/IATypa,
3/IEKTPOHHOE U
TIPOCTPAaHCTBEHHOE CTPOEHHE
MOJIeKyJ1, pu3ndyecKre CBOMCTBA

https://m.edsoo.rt/N65WYKD93

23

XUMHUYeCKHe CBOHCTBA aJIKHHOB

https://m.edsoo.ru/MQ7A0O3SUC

24

KauecTBeHHbIEe peaKln Ha

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




TPOMHYIO CBSI3b

25

Crioco0bI rosiyueHus u
TIpUMeHeHHe aIKUHOB

https://m.edsoo.rui/SYL7ZVWAMA

26

Pemenuie 3ajau: pacuyéTsl o
YPaBHEHUIO XUMHUUECKOU
peakiuu

https://m.edsoo0.ru/Q7XMPZSRF

27

CucreMaTu3arys U 00001IeHre
3HaHWUM M0 TeMe

https://m.edsoo.ru/19DNOP1N8

28

ApeHbI: TOMOIOTUYeCKUH psif,

obujas hopmyra, HOMEHKIATypa.

DJIEKTPOHHOE U
NIPOCTPaHCTBEHHOE CTPOEHHe
MoJieKyJ1 6eH30/1a U TOJTyos1a, UX
¢dusnueckre CBONCTBa

https://m.edsoo.rt/WNGDLBK5D

29

XyMUUeCcKUe CBOMCTBAa apeHOoB:
peakly 3aMeleHust

https://m.edsoo. s u/FCNHX9WY 1

30

XyMUUeCcKre CBOMCTBA apeHOoB:
peakiuu MpUCoeJuHEeHUS,
OKHCJIeHHe TOMOJIOroB OeH3o1a

https://m.edsoo.ru/CSBNGDUCS

31

OC00eHHOCTH XUMUYECKUX
CBOWCTB CTHpPO/a

https://m.edsoo.ru/F2K2CB5PG

32

PertieHue pacuéTHbIX 3a/jau Ha
orpeiesieHUe MOJIeKYJIIPHON
dhopMyJibl OpraHn4ecKoro
BelllecTBa

https://m.edsoo.ru/QFKSRGCXW

33

CriocoObI rosTyueHust U
TIPUMEHEeHVe apeHOB

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

34

'eHeTHyeckasi CBSI3b MeXAY
pa3MUUHBIMU K/laccaMu
yT/1eBOJIOPO/IOB

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




35

PacuéThl 10 ypaBHEHUsIM
XUMHUYECKUX PeaKLiH.
CucremaTH3als U 00001IIeH1e
3HaHWH 110 TeMe

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

36

[TpupoaHslii ras. [TomnyTHbie
He(TsHbIE ra3bl

https://m.edsoo.rt/CK1CUWWEN

37

KaMeHHbIH yTro/b ¥ IPOJYKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

HedTb 1 criocobrr eé
niepepaboTKu. ITpuMeHeHHe
MIPO/IYKTOB TepepaboTKu HehTH

https://m.edsoo.ri/OREIY2CYG

39

I'eHeTHuecKast CBSI3b MeXxay
Pa3/IMYHBIMU KJ/1aCCaMH
yrjiesoA0opoaoB

https://m.edsoo.ru/HQ22UB8ZHE

40

I'anoreHornpounsBoHble
yI/1eBOJJOPO/IOB: 3/IeKTPOHHOE
CTPOEHHe; peakl[iu 3aMelleHUs
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

[HeticTBue 1jenoueli Ha
rajioreHITPOr3BO/HbIE.
B3anmopeiicTBre
JUrajioreHaJKaHOB C MarHueM U
LUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucremaTH3alus U 00001IeH1e
3HaHWM MO pa3jieny
"Yrnesogopoasr"

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

43

KontponbHast paboTa o Teme
"Yrnesogopoasr"

https://m.edsoo.ru/EJHI0TTS0

44

[TpenenbHbIe OIHOATOMHbBIE
CIIUPThI: TOMOJIOTUYECKUU DS,

https://m.edsoo.rt/IINSKPMLB




obiast hopmya, CTpoeHue
MOJIEKYJI, U30MEepUH,
HOMEeHKJ/IaTypa, KJacCU(pUKaIus,
(u3uUecKre CBOMCTBA

45

XuMuueckue CBOUCTBA
ripeie/TbHBIX OZJHOATOMHBIX
CTIMPTOB

https://m.edsoo.rt/VHOGFCVLZ

46

Crioco0bI To/TyueHust U
NIpUMEeHEeHHe 0JJHOATOMHBIX
CTIIPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTbie 3¢Mpbl: HOMEHK/IAaTypa
Y U30Mepusi, 0COOEHHOCTU
bU3MUeCKUX U XUMUUeCKUX
CBOICTB

https://m.edsoo.ru/UUYC7UU21

48

MHoroatomMHbie CITUPTHI:
STUJIEHTJIUKOJIb U TJIULIEPUH, UX
bu3nUecKre ¥ XUMHUUYeCKHe
CBOMCTBa

https://m.edsoo.rt/KMYAEG5A X

49

Crioco06sI rosTyueHus U
NpUMeHeHVe MHOT0aTOMHBIX
CMUPTOB

https://m.edsoo.ru/EU91.4B5H6

50

@eHoJI: CTPOEHUE MOJIEKYIIbI,
¢dur3nueckre CBOMCTBA.
TokcuuHOCTH (heHoMa

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

51

XyMHUUecKue CBOMCTBa heHOMa

https://m.edsoo.rt/DRURODFRJ

52

Cnoco6blI nosiyueHust U
rpyMeHeHHe (eHosa

https://m.edsoo.1u/60B9BOAKU

53

[TpakTrueckast pabota Ne 2.
Pelienve skcriepyMeHTaIbHbBIX
3azau 1o teMme "COupThl U

https://m.edsoo.ru/SHIGNHMGK




deHomnbr"

54

CucreMaTu3aiys U 06001eHre
3HaHWI 10 TeMe

https://m.edsoo.ru/J7BQQOWB6

55

Anbaerupl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHHe
KapOOHUTBHOM TPYTITIHI;
roMoJIoTHuUecKue psifibl, 001as
dbopmysia, usomepust U
HOMeHKJ/IaTypa

https://m.edsoo.rt/DHUDYUVGN

56

Anbaeru/ibl ¥ KeTOHBI:
(r3uUecKre CBOMCTBA; peakiuu
TIpUCOeIMHEeHUsI

https://m.edsoo.ru/FTMHFTV8V

57

Peakiiy OKUC/IeHUS U
KaueCTBEHHbIE PeaKI|UH
a/bJIeTH/I0OB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bI rosiyueHust
a/Tb/IeTUZIOB ¥ KETOHOB

https://m.edsoo.ri/KOSEDOZNC

59

O/JTHOOCHOBHBIE TIpeZie/IbHbIe
KapOOHOBBIE KHUC/IOTHI,
0C0OEHHOCTH CTPOEHUS UX
MOJIEKYT

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

60

N3omepusi 1 HOMeHK/IaTypa
KapOOHOBBIX KHC/IOT, UX
(u3uUecKre CBOMCTBA

https://m.edsoo.ru/88RK8HSI 4

61

XuMuueckue CBOUCTBA
Tripeie/TbHBIX OZJHOOCHOBHBIX
KapOOHOBBIX KHUC/IOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYpPaBbHHOMN KUC/IOTHI.
MHoroo6pa3ue KapOOHOBBIX

https://m.edsoo.ru/NCRPAK4ZQ




KHUC/I0T

63

OCob6eHHOCTH CBOMCTB:
Herpe/ieNIbHbIX U
apoOMaTUYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
T'M/JPOKCUKApPOOHOBBIX KMC/IOT.
[TpeacTaBUTENN BBICIIIUX
KapOOHOBBIX KUC/IOT

https://m.edsoo.ru/PO7B20AZG

64

ITonsiTHe O MMPON3BOAHBIX
Kap60HOBBIX KHUCJIO0T

https://m.edsoo. o/ ASMQKWR52

65

Crioco0bsI rosiyueHus u
TIpUMeHeHre KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CnoxxHble 3¢upHI:
TOMOJIOTHUECKUH psifi, o0111ast
dbopmyia, uomepusi u
HOMeHKJ/IaTypa

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

67

dusnueckre U XUMUUECKHEe
cBoiicTBa 3(bUpoB

https://m.edsoo0.ru/TCIGEW2K6

68

PerieHvie pacyéTHbIX 3a4a4: 110
YPaBHEHHIO XUMUYeCKOH
peakLjuy, Ha orpefie/ieHue
MOJIEKY/ISIPHON (POPMYJIBI
OpraHUuYeCcKoro BelecTsa

https://m.edsoo.ru/K512QOHVD

69

[MpakTryeckast pabota Ne 3.
PeriieHue sKcriepuMeHTaIbHbIX
3azay 1o teme "KapO6oHoBbIe
KUACH0Thl. C1o>KHBIE 3QUpHI"

https://m.edsoo.0u/OGEJG1Z6Q

70

JKupbl: cTpoenue, pusnueckue u
XUMUUYeCKUe CBOMCTBA

https://m.edso0.0u/9SIVVGAD3




(rugposnus)

71

Oco6eHHOCTH CBOMCTB »KUPOB,
COZiepyKaLX OCTaTKU
Herpe/ie/TbHbIX )KUPHBIX KHCJIOT.
JKvipel B npupoze

https://m.edsoo.ru/HAIOMQYA6

72

Mbi/1a KaK COJIM BBICIIAX
KapOOHOBBIX KHC/IOT, UX
Motolljee fiericTBre. [ToHsTHE O
CUHTETHYEeCKUX MOFOIINX
cpeactBax (CMCQC)

https://m.edsoo.ru/YPLI.OQUE7

73

CeHeTHUeCKasi CBSA3b
yTJIeBOJOPO/IOB U
KHCJIOPOZACOIePIKALIX
OpraHUYeCcKHX BeIeCTB

https://m.edsoo.ru/A8FI5XVSU

74

PacuéTtsl o ypaBHeHUsIM
XUMHYECKUX pPeakLun

https://m.edsoo.ru/LZ5VLI.2BX

75

CucreMaTu3arys 1 00001IeHre
3HaHWUM M0 TeMe

https://m.edsoo0.ru/SBWM8F7D7

76

OO0r11ast XapaKTepuUCTUKA
YT7IeBOZIOB U KylacCH(UKaLs
yIJ1eBO/I0B (MOHO-, IU- U
ro/iicaxapuibl)

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

77

MoHocaxapu/ibl: pusnueckue
CBOMCTBA 1 HaXOXK/eHHe B

TIpUpO/Ie

https://m.edsoo.ri/8DKMBGIF6

78

IIpumeHeHue T/IFOKO3EI, eé
3HaUyeHue B )XU3HeesTe/IlbHOCTH
opraHusMa

https://m.edsoo.ru/6L.S9BLN9Q

79

[vicaxapuppl: caxapo3a,
MajbTo3a U JIaKTO3a.

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




HaxoxxpeHve B ipupofie u
TpUMeHeHre Jircaxapu/ioB

[Tomcaxapuapl: CTpoeHue
MaKpoMOJieKy/1, (pr3ndecKre U

80 . https://m.edso0o.ru/52Z6UKUNG
XUMUYeCcKre CBOMCTBA,
TipUMeHeHHe

81 [orsTUe 06 MCKy CCTBEHHEIX https://m.eds00.r/CPO60DRNM
BOJIOKHaX
Pemtenne pacueTHbIX 3a/1a4 Ha

82 OTPEACIICHHE AOMIH BRIXOAA https://m.edsoo.su/FVQ99R8JH
TIPOAYKTA Peaki[i OT
TeopeTUUeCKU BO3MOXKHOT'O

HCTeMaTHU3alus U HU

83 Cc e., aTH3an 0bobmerme https://m.edsoo.ru/YTA71SOGH
3HaHWM 10 pa3zeny
KonTtponbHast paboTa 1o Teme

84 "Kucnopogcopepskanue https://m.edsoo0.ru/40Z2T3216M
opraHuuyeckve coeJvuHeHUs"
AMuUHBI: KnaccuduKaiys,
CTpOeHHe MOJIEKYJI, 0011jast

85 dbopmyna, usomepus, https://m.eds00.ru/64T9T10ZV
HOMeEHK/IaTypa U (hr3nueckue
CBOMCTBA

86 XMMITHECKIe CBOHCTRA https://m.edso0.r/MYCADL1GD
anugaTUyecKux aMHUHOB
AHWIVH: CTpOeHHe aHW/IHHA,

87 0C00eHHOCTH XMMUYECKUX https://m.edsoo.ru/FRTQ7TUDA
CBOMCTB aHW/IMHA
Crioco0bl To/TyueHust U

88 ripuMeHeHre anudaTruyecKux https://m.edsoo.ri/LCF82MVKH

dMHWHOB




AMUHOKHCIOTHI: HOMEHK/IaTypa
U usomepusi, hrsnueckre

89 o https://m.eds00.rt/RQIQFGEFVC
cBorcTBa. OTnebHbIE
TipeiICTaBUTEIN (-aMUHOKHUCJIOT
XyUMHUUeCcKre CBOMCTBa
aMUHOKHUCJIOT, UX

90 Ouonoruueckoe 3HaueHUe https://m.eds00.ru/16QZ981XZ
aMUHOKHUCJIOT. CHUHTe3 U
TUIPO/IU3 TIENTUOB
b

91 CIIKH KA TPHPOZFBIC https:/m.eds00.ru/C031GDIEB
TIOJTUMEPBI; CTPYKTYPbI O€/TKOB

92 XuMryeckue CBOMCTBa Oe/TKOB https://m.edsoo0.ru/67MDSJICA
A3zoTcogepkaiiye
reTepoLMK/InYeCcKre

93 coesuHeHus. HykienHoBbIe https://m.edsoo.ru/6A9U8BIK1G
KHUCJIOTBL: COCTaB, CTPOEHHE U
Ouvonornueckast pojib
[MTpakTrueckas pabota Ne 4.
PellieHre 3KcrieprMeHTa/IbHbBIX

94 3ajjau 10 Teme https://m.edsoo.ru/NC46Z2YR7
"A3oTcoaepxaliue
opraHvuyeckve coeJvuHeHUs"
[MTpakTrueckas pabota Ne 5.
PelieHre skcnieprMeHTa/IbHBIX

95 "p https://m.edso00.ru/4GSLO35TE
3ajiau 1o teme "Pacro3HaBaHue
OpraHMYeCcKUX COeJMHEeHUN"
KonrpospHast paboTa o Teme

96 "AsoTcozaepxaliue https://m.edsoo0.ru/R69Q6G80OU
OpraHuvecKue coeuHeHus"

97 OCHOBHBIE TOHATUSI XUMUA https://m.edsoo0.ru/7SVQS1I0N

BBICOKOMOJIEKYJ/ISIPHBIX




COeIMHEHU U MeTO/bl UX
CUHTe3a —TI0/IMMepHr3aLvs U
TMOJIMKOH/IeHCaLsl

98

[Inactmaccel. YTunusanus u
repepabOTKa IJIaCTHKA

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

99

OnacToMepsl: HaTypabHbIN
CUHTeTUUYeCcKue KayuyKu. Pe3nHa

https://m.edsoo.ru/SO6ALFPLS8

100

BoJsokHa: HaTypasbHbIe,
VCKYCCTBEeHHbIe, CHHTeTUYEeCKHe.
[Tonmumeps! crierUanbHOro
Ha3HaueHUs

https://m.edsoo.rt/DQOJRVK4H

101

ITpakTrueckast pabota Ne 6.
PelieHre 3KcrnieprMeHTa/IbHBIX
3ajiay 1o Teme "Pacro3HaBaHue
IJ1aCTMacC ¥ BOJIOKOH"

https://m.edsoo.0uw/Y1QQLRSOP

102

O06o011IeHNEe U CHCTeMAaTH3alUst
V3yUYeHHOr 0 MaTepuarsa I10 Teme
"BpicOKOMOJIEKYJISIPHBIE
coelMHeHUs"

https://m.edsoo.rt/REGCOZS45

OBLUIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

102




11 KITACC

KosmmuecTBo yacoB

No Tema VDOKa K - Jara O/eKTpoHHbIE H(POBHIE
n/n yp Bcero OHTPOJIbHBIE PaKTHUECKH HU3ydeHusi | oOpa3oBaTe/IbHbIE PeCypPChI
paboThI e paboTsI

Atom. CocTaB aTOMHBIX sifiep.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
Xumnueckui 31eMeHT. V130ToIIb!
CTpoeHue 371eKTPOHHBIX 000JI0UeK

2 P P 1 https://m.eds00.r/9MTBPF8US
aTOMOB, KBAHTOBEIE UUC/IA
Knaccudukaiiyss XuMruueckKux

3 ukcary 1 https://m.edsoo.rt/MDGLT301C
3/1eMeHTOB (S-, p-, d-, f-a/1emeHThI)
Pacmnpenenedue 371eKTPOHOB I10

4 PEA p 1 https://m.edsoo.rut/HNS5VJRET?2
aTOMHBIM OpOuTaNsImM
OneKTpoHHbIe KOHPUTYpALIUX

5 aTOMOB 3/IEMEHTOB B OCHOBHOM U 1 https://m.edsoo0.ru/56M011PUG
BO30Y>X/IEHHOM COCTOSTHUM
DJIeKTPOHHBIE KOHGUTYypaLiu

6 P (urypary 1 https://m.edso0.ru/3ZORH4PQL
HMOHOB. DNIeKTPOOTPULIATE/IbHOCTh
[Teproanueckuii 3aK0H U
ITepuogrueckas cucrema
XUMHUecKux 3jiemeHTos /1. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MeHeneeBa, CBSI3b C
COBpeMeHHOU TeopHel CTpoeHuUs
aTOMOB
3aKOHOMEpPHOCTU U3MeHeHUsI
CBOMCTB XUMUUECKUX 3/IEMEHTOB

8 1 00pa3yeMbIX UMH TTPOCTHIX U 1 https://m.edsoo.ru/M2BG8LQGU
CJIOXKHBIX BeleCTB M0 TpyMaM U
repuo/iam

9 CucremaTH3alis U 0000IIIeH1Ee 1 https://m.edsoo.rt/FOHYMABMC




3HaHWI1 110 TeMe

Buip1 XumMnueckoy CBsI3U.
MexaHn3Mbl 0Opa30BaHUs

10 KOBaJIEHTHOM CBsA3U. BogoponHas https://m.edsoo.ru/YSFOZQORM
CBs13b. MeXXMOJIeKy IsipHbIe
B3alMO/IeCTBUS
BasieHTHOCTb 1 BajleHTHbIe
03MO>KHOCTH aToMOB. CBSI3
11 BOSMOXH Tj/l TOMOB. LB https://m.edsoo.su/FLOBCCB2E
3/1eKTPOHHOM CTPYKTYDPbl MOJIEKYT
C UX reOMeTPUUeCKUM CTPOeHHeM
[TpeacTraBneHusi 0 KOMIIEKCHBIX
12 COeIUHEHUSIX: COCTaB U https://m.edsoo.ru/PNUHMOOPS
HOMEHKJ/IaTypa
BeiiectBa MoJsieKy/isipHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
13 /AP P https://m.edso00.ru/40CASIL.VY3
Turnbl KpUCTA/ITMUECKUX PEIIeTOK
1 CBOMCTBA BellleCTB
[TouaTue o gucnepcHBIX
14 cucremax. [IpescraBieHue o https://m.edsoo0.ru/8QWSNIMIO
KOJIJIOUJHBIX pacTBOpax
WcTrHHBIE PAaCTBOPSI:
aceliile e ¥ HeHachlll[e e
15 HACHIERHBIE H HEHACHITREHHbIE, https://m.edsoo.rwMI2GZKISB
pPacTBOPUMOCTb.
Kpucrannoruaparsl
CriocoObI BEIpaYKEHHSI
16 P https://m.edsoo.ru/ZUAKS9SXC
KOHLIEHTpal[MX PaCTBOPOB
17 Perienue 3azau c https://m.edsoo.ru/9YYGIX6FN

WCI0/Ib30BaHKEM TOHSITUN
"MaccoBas 0151 paCTBOPEHHOI0

BelecTsa’’, "MoJisipHasi




KOHLIeHTpaLus"

18

Knaccudukaiusi 1 HOMeHKIaTypa
HeopraHu4yeCKUx BelljeCTB

https://m.edsoo.ru/Y3JUKOMC4

19

CucremaTu3alusi U 060011IeH1e
3HaHUU 10 TeMe

https://m.edsoo.ru/7LEFEQFM5

20

KontponbHast paboTa o TeMam
"CTpoeHue aToma.
[Teproanueckuii 3aK0oH U
ITepuogrueckas cucrema
XAMUYEeCKUX 3yiemeHToB /1. U.
MenpeneeBa", "CtpoeHue
BelllectBa. MHoroobpasue
BelleCTB"

https://m.edsoo.ru/5SARJUK9HZ

21

Knaccudukarusi Xummueckux
peakLii B HeOpraHu4ecKou 1
OpraHUYeCcKOU XUMUH. 3aKOH
COXpaHeHHs1 MacChl BeleCTB;
3aKOH COXpaHeHUs U
TipeBpallieHNs SHepryuu Npu
XUMHUYECKUX peakLUsaxX

https://m.edsoo.ru/ZOMZM8REE

22

TenoBble 3¢ (eKTbl XUMHUYECKUX
peakiuii. TepMoxumMuueckye
ypaBHeHUs

https://m.edsoo0.ru/9TSXHFMT4

23

Boruncienust no ypaBHeHUsIM
XUMHUYeCKUX peakLi U
TePMOXUMUUYECKUM YPaBHEHUSIM

https://m.edsoo.ru/VSWAVUXO0H

24

CKOpOCTh XMMUUECKOU peaKLuu,
e€ 3aBUCUMOCTb OT pa3/IMUHBIX
dakTopoB. Karanus u
KaTam3aTophbl

https://m.edsoo.ru/DSEHND9EL




25

['omoreHHbIe ¥ reTeporeHHbIe
peakLyu

https://m.edsoo.ru/RN8POZ7YO

26

[MTpakTrueckas pabota Ne 1 o
TeMe "BrusiHrve pa3MuHbIX
(hakTOpOB Ha CKOPOCTh
XUMUYeCKOn peakyuu"

https://m.edsoo0.ru/NGQO05JTY7

27

OOpaTtumble ¥ HeOOpaTUMBbIe
peakuuu. XuMHUueckoe
paBHOBeCHe

https://m.edsoo.rt/XHPQ3BRAJ

28

ITpakTrueckasi pabora Ne 2 1o
TeMe "BiusHue pa3MyHbIX
(akTOpOB Ha I10/I0’KeHHe
XUMHUUYECKOI'0 paBHOBeCHs"

https://m.edsoo. ;- ui/UMB65DAVK

29

ONeKTpoIMTAYeCKast
aucconyanysi. CuibHble U ciabble
371eKTpouThl. CTerneHb
JUCcoLaLun

https://m.edsoo0.ru/8UTMTOHPO

30

NouHoe npoyi3BeseHre BOJbI.
Cpezna BOJIHBIX pacTBOPOB.
Bogopoanbiii mokasatens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'uaponus coseid. Peakijuuy,
TIPOTEKAoII[1ie B PaCTBOPax
3JIEKTPOJIUTOB

https://m.edsoo.rt/LSHMAMHLJ

32

[Tpaktryeckas pabora Ne 3 1o
TeMe "XUMUYeCKHe peakliiy B
pacTBOpax 371eKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKUCTUTE/IEHO-
BOCCTaHOBHUTE/IbHbIE pPeaKL1u.
Baykuelnive oKUC/IUTETU U

https://m.edsoo.ru/AF9A7HSZT




BOCCTAHOBUTE/IN

MeTo/; 371EKTPOHHOTO (37IEKTOHHO-

34 https://m.edsoo.ru/.CSPR4PCZ
WOHHOT0) OanaHca
OJIeKTPOJ/IM3 paCTBOPOB U
35 P P P https://m.edsoo.ru/7UCOBIP3Q
pacriaBoB BeIeCTB
36 PellieHue 3a/1au pa3TMUHbIX TUTIOB https://m.edsoo.rt/MBRCIJ2BHV
37 Pelienvie 3a1au pa3/IMyHbIX TUIIOB https://m.edsoo.rut/REEKUYHAU
CucremaTH3alis ¥ 0000IIIeHNEe
38 3HaHMM 10 TeMe " XHUMUUeCKUe https://m.edsoo.rt/OOCUUKMF1
peakuuu"
KonTponbHast paboTa 1o Teme
39 FOHTPOJIbHA pabota To Tem https:/m.eds00.r/E120ZSNS2
XUMHUUecKue peakiuu
ITonokeHre HeEMeTAVIOB B
[Teproanueckoi cucteme
XUMHUYeCKUX 3nemeHToB /1. U.
40 A https://m.edso00.ru/S2TI1G534
MeH/je/1e€Ba 1 0COOEHHOCTH
CTpoeHus1 ux aToMoB. dPusnyeckre
CBOMCTBA HEMeTaJlJIOB
Annotrponusi HeMeTasvioB (Ha
41 Tpy¥Mepe KUCJI0poJa, Cephl, https://m.edsoo.rt/DKHVETX6S
docdopa u yriaepoza)
Bogopoga: nonyuenue,
42 dbu3uUeckre U XUMHUeCKue https://m.edsoo.rt/EOAB3TJZ2
cBoricTBa. ['apupb!
l'ajoreHsl: HaxXOXXAeHUE B
MpUpO/ie, CIIOCOOBI TIOTyUeHUsT
43 PHDOAE, y ’ https://m.edsoo.ru/SESM200XI
(du3nUeckKre U XUMUUeCKue
CBOMCTBa
44 I"anorenoBogopogsl. BaxxHeiiue https://m.edsoo.ru/FWWHG6A36J]

KHCjopoacoaepxalue




coeriHeHNs rajlioreHoB

JlabopaTopHbIe U MPOMBIIILIeEHHbIe
CIIOCOOBI TTOTyYeHUSI TaJIOT€HOB.

45 https://m.edsoo.ru/ULSR2WQ2T
[TpuMeHeHue TajloTeHOB U UX
coeIMHeHUM
[MTpakTrueckast pabota Ne 4.

46 Pentenne skcrieprMeHTaNbHbBIX https://m.edsoo.ru/VJHPY U202
3a7ay 1o teme "['anoreHsr”
Kucopos: nabopatopHbie 1
TIPOMBIIIIJIEHHBIE CTIOCOObI

47 ronyuyeHusi, prsuyeckue u https://m.edsoo.ru/5SLQHHICFF
XUMHYecKue cBoucTBa. O30H.
[IprimeHeHure KHC/IOpOJa U 030HA

48 OKcubl M EPOKCH/IbI https://m.edsoo.ru/4AMRVPMQAI

49 Pelienvie 3a1au pa3/IMuHbIX TUIIOB https://m.edsoo.ru/Q8L50HZYY
Cepa: HaxoXJeHue B IIpUpoje,

50 Croco0Obl TIONTyYeHusi, pusnuecKue https://m.edsoo.ru/3JASFNQQK
1 XMMUYeCcKre CBOMCTBa

51 CepoBogopo/, cynbbubl https://m.edsoo.ru/PMO9PHT23
Kucnopogcogepxaiue

52 coeguHeHHs cepbl. OcobeHHOCTH https://m.eds00.ru/8TN3SZ505
CBOMCTB CePHOU KUCIOThI
ITpakTrueckast pabota Ne 5.
PellieHre 3KcrieprMeHTa/IbHBIX

53 "p aJ,I, https://m.eds00.ru/9S76ZZRFW
3az1au 1o TeMe "Cepa u eé
coeiHeHUS"
A30T: HaxOX/IeHUe B IPUPOJe,
CII0CO0BI MOIy4YeHus, (prusnueckKue

54 y ¢ https://m.edsoo.ru/IZPKO7C4P

Y XUMHUUYeCKHe CBOUCTBA. AMMUAK,
HUTPU/IbI




55

Kucnopogcopepxarue
coeauHeHHs a3ota. OcoOeHHOCTH
CBOWCTB a30THOM KUCJIOTHI

https://m.eds00.1ru/271860BC3

56

[IprimeHeHue a30Ta v ero
coeiluHeHUI. A30THbIe y100peHus

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxoXxKAeHre B TIPUPO/Ie,
Croco0Obl TIoNyYeHusi, pusnuecKue
1 XUMHUeCKHe CBONCTBa.
dDochuge! v pochuH

https://m.edsoo0.ru/PXZ017QS0

58

Oxkcuabl dhocdopa,
dbocdopcogeprkalijyie KUC/IOThI.
Conu dhocdhopHOM KMC/IOTHI

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

59

[Tpumenenue ¢ocdopa u ero
coeprHeHu. PocopHbie
ynoOpeHust

https://m.eds00.ru/99E3JYYTM

60

[Tpaktryeckast pabota Ne 6.
PelieHne KcriepuMeHTanbHbIX
3aja4 1o Teme "A30T U docdop u
UX coeIMHeHHs"

https://m.eds00.ru/97L.CBY XY?2

61

Yrnepos: HaxoXeHue B IIpUpoJe,
aJI7IOTPOTHbIe MOAU(UKALIUHY;
(busnyeckre ¥ XMMUUYECKHUe
CBOWCTBA, IIPUMEHeHue

https://m.edsoo.rt/IWDS30OTDR

62

Oxkcup yriepoga(Il), okcug,
yraepoza(lV), yronbHast kuciaora
U eé conu

https://m.edsoo.ru/6DLNT13TE

63

Pemenue 3a44a4 pa3/IMUYHBIX TUIIOB

https://m.edsoo.rt/PQWKCINJX

64

KpemHuii: HaxoXXJeHHe B
TIpUpo/e, CrIoCO0bI MOJTyUYeHus],
du3ruecKre ¥ XMUMHUUECKHe

https://m.edsoo.ru/R7FY3Y3BW




CBOIICTBaA

Oxkcup kpemuusA(1V), kpemMHueBast

65 https://m.edsoo.ru/NTQOS329K
KUCJIOTA, CUJIUKATEI
[IprMeHeHre KpeMHUSI U ero

66 coepuHeHul. CTeKmo, ero https://m.edso00.ru/IXJ00600T
MoJTyYeHue, BU/bl CTEK/Ia

67 Perrenne 3a7au pa3/iMuHbIX THUTIOB https://m.eds00.ru/S5319XD1S
Cucrematusanus U 00001eHye

68 N | " H " https://m.edsoo.ru/QCSGMOTES
3HaHUi 110 TeMe "HemeTaibl
KouTtponbHas pabora o teme

69 . P " P https://m.edsoo.ru/VPSTFCAFI

HemeTtasibl

AmHanu3 pe3y/bTaToOB

70 KOHTPOJIbHOM pabO0ThI, KOPPEKIUs https://m.edsoo.ru/LAOAONSJ7
OLLIMOOK
ITono>keHue MeTaioB B
[Tepyuopnueckoi crucreme
XUMUUYECKUX dJI€MEHTOB.

71 https://m.edsoo.ru/57FR91QP1
Oco6eHHOCTH CTPOeHUS
3JIeKTPOHHBIX 000/10UeK aTOMOB
MeTaJlJIOB
OO611ue du3nyeckre CBOMCTBA

72 MeTa/yI0B. [IpriMeHeHre MeTasioB https://m.edsoo.ru/1CNOR6AKW
B OBITY U TeXHUKE
CriaBel MeTaioB. Koppo3us

73 PP https://m.edsoo0.ru/1V3XS7FXT
MeTaJlJIOB

74 Perienue 3asau pa3/iMuyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
ONeKTPOXUMUUECKUM Psifl

75 HaTpsbKeHUH MeTasoB. Oo1iye https://m.edsoo.ru/SWILF3YLW

CII0COOBI oJiyueHus MeTaJlJioB




76

OO0r11ast xapaKTeprCTHKa METasl/IOB
[A-rpynnei [Tepyuoanueckoi
CUCTEeMbI XUMHUYECKUX 37IeMEeHTOB.
Harpuii u kanuii: monyueHue,
¢bu3nueckre U XuMU4eckKue
CBOWCTBA, TPUMeHeHre TIPOCThIX
BellleCTB U UX COeIMHEHU

https://m.edsoo.ru/W4VWNSJ5E

77

OO111ast XxapakTepyCTHKa MeTasl/IoB
ITA-rpynmns! Ileproanueckont
CUCTeMbl XUMUYECKUX 3/IeMEHTOB.
Marxuii ¥ KanbLUii: oy4yeHue,
busrueckre U XUMUUecKue
CBOWCTBA, IPUMeHeHHe TIPOCThIX
BeIlleCTB U UX COeJJUHeHUH

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTKOCTh BOJIBI U CTIOCOOBI eé
yCTpPaHEHUSs

https://m.edso0.ri/609WLKNTN

79

AtOMUHUN: TIOSTyueHue,
¢dusnueckre U XUMUUECKHe
CBOWCTBA, IIPUMEHeHue

https://m.edsoo.ru/OZHBSJBQ6

80

AwmdoTepHble CBOICTBa OKCH/A U
U POKCH/Ia aTFOMUHUS,
I'JJPOKCOKOMIUIEKChI aTFOMUHUS,
VX NIpUMeHeHre

https://m.edsoo.ru/RM2IRHCBM

81

Perienne 3d4d4 PA3/IMUHbIX TUIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[MTpakTrueckast pabota Ne 7.
Perenuve skcneprMeHTabHBIX
3aJ1a4 1o TeMe "MeTabl
TJIaBHBIX TOATpyrm”

https://m.edsoo.ru/ZR9H28T3K

83

OO0111ast XxapaKTepyuCTUKa MeTaJlIoB
nobounbIx roArpyt (B-rpyrm)
[TeproruecKoi CUCTeMBbI

https://m.edsoo.ru/INZNM9J50




XUMHYeCKHX 3/IeMeHTOB

84

dusnyeckre U XMMUUeCKHe
CBOMCTBA XpOMa U ero
coeIMHEeHUM, UX NIpUMeHeHre

https://m.edsoo.rt/EMH85BQNN

85

Baxknenye coejiHeHUs
MapraHua. [lepmaHraHar Kanus,
€ro OKUC/IUTe/IbHbIe CBOMCTBA

https://m.edsoo.ow/TVZPEX8X4

86

®du3nueckue U XUMHUeCKHe
CBOMCTBaA JKejie3a U ero
coenvHeHui. [TonyueHuve u
TpUMeHeHHe CTUIaBOB JKeJie3a

https://m.edsoo0.ru/71YSMIGSD

87

dusnyeckre U XMMUUeCKre
CBOMCTBa Me/ly U eé Ccoe/JMHEeHUH,
YX TpUMeHeHue

https://m.edsoo.ru/GET21.9K3X

88

dusnueckre U XUMUUYeCKUe
CBOMCTBA LIMHKA U €ro
COeIMHEeHU, UX TIPUMEHEeHUe.
I'iIpOKCOKOMITIEKChI LIMHKA

https://m.edsoo.ru/O4C5QKBEJ

89

[MTpakTrueckas pabota Ne 8.
PeliieHye 3KCIiepUMeHTaTbHbIX
3aJ1a4d 110 TeMe ""MeTabl
1M0OOYHBIX TTOATPYTIT"

https://m.edsoo.ru/BAJAYW82G

90

Perienne 3d/ida4 pa3/IMYHbIX THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O06o0611eHre ¥ CCTeMaTH3alI[s
M3yueHHOT0 MaTepuara o Teme
"MeTtasibr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHast paboTa 1o Teme
"MeTtasibr"

https://m.edsoo.ru/47262V30B1

93

AHanus pe3y/ibTaToB
KOHTPOJIbHOM paboThl, KOPpeKLUsl

https://m.edso0o0.ru/KGZ0DOKTT




[)001%(010):¢

Posb xviMum B obecrieueHrH
yCTOMYMBOI'O Pa3BUTUS

94 yenoseyecTsa. [Tonstue o 1 https://m.edsoo.ru/SSTSRWKS8
HayuUHbIX MeTOJaX UCCe/JOBaHUsI
BellleCTB
HayuHble NpUHLUIBI OpraHU3aLuu

95 XUMHTIECKOTO TIPOM3BOACTBA. 1 https:/m.eds00.ru/VAY20W8UR
[TpombIiiieHHbIe CTIOCOObI
MO/TyYeHUs] BaKHEUIIINX BeIeCTB
XUMUYECKOe 3arps3HeHre

96 OKpYKarolllel cpefibl U ero 1 https://m.edsoo.ru/HFYWAQIVW
NOCJIeICTBUS
XumMus 1 .

97 SAOPOBDE HETOBEKA 1 https://m.edso00.ru/992MUF415
JlekapcTBeHHbIe Cpe/CTBa
Xumusa muiy. Ponbs xumuu B

98 obecrieueHU TIUIIEBOM 1 https://m.edsoo.rt/BTM3AEKNW
Oe3omacHoCTH
Kocmetnueckue u nap@roMepHsbie

99 pd P 1 https://m.edso00.ru/0V85PPBKW
cpezcTBa. beiToBas xumus
XWMUS B CTPOUTEJIbCTBE.

100 Bakneliive cTpouTeibHbIE U 1 https://m.edsoo.ru/SEX2N2T3J
KOHCTPYKLIMOHHbIE MaTepHrasbl
XHMUS B CETBCKOM XO3SIMCTBE.

101 Opranuyeckre U MUHepPabHbIE 1 https://m.edsoo0.ru/YY395RQAJ
yAo0peHust
CucreMaTHsa 06061IeHe

102 HCTEMATHIATHE H ODODIREHH 1 https://m.eds00.r/IGMSCPOKY
3HaHWH 10 TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME







TIIPOBEPSIEMBIE HA EI'D I10 XMMUU TPEBOBAHUS K
PE3YJ/IbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJ/IbHOMN
ITPOIT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA30BAHUSA

Kop
MPOBEPsIeMOro
TpeOoOBaHUSsA

IIpoBepsieMmble TPeOOBaHKA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHs
OCHOBHO¥ 00pa30BaTe/IbHOM MPOrpaMMbI CPe/JHEro 001Iero
o0Opa3zoBaHus

1

Biagenne cuctemMol XMMUUYECKHX 3HAHUM, KOTOpasi BK/IOUYAeT:

1.1

OCHOBOIIO/IAraroIye MOHATUSA (XUMHUECKUM 3/IEMEHT, aTOM, W30TOIIbI,
3/IeKTPOHHAst 000JI0UKa aToMa, S-, p-, d-37IeKTPOHHBIE OpOHTa/I aTOMOB,
OCHOBHOe U BO30YyXK/IEHHOe COCTOsSIHMe aToOMa, HOH, MOJeKyIa,
BaJIEHTHOCTb, 3/1IeKTPOOTPULIATE/ILHOCT, CTereHb OKUCJIeHUS,
XUMUYecKasi CBs3b (O- W T-CBSI3b, KpaTHbIe CBs3M), TUOpHIU3aIius
aTOMHBIX opOuTasel, KpucCTalMueckas pelIéTka, MOJib, MOJISIpHas
Macca, MOJISIpHBIM 00BEM, MOJISIpHAs KOHILIEHTpAIMsi, PaCTBOPBI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMbI), KPUCTA/JIOTH/PAThI, YIJIePOAHBIN
ckesieT, (GYHKUWOHANbHAs TPYIIIA, paZvKasja, W30Mepbl, CTPYKTYypHas
dopmyna, wu3omepuss  (CTPYKTypHas, TreoMeTpuueckas  (1uc-,
TPAHCH30MepUsi), TOMOJIOTUYECKMM Ppsifi, TOMOJIOTH, YTJIeBO[OPO/bI,
KHCJIOPOZ- U a30TCOojiepXKalliie COeAWHeHUs], OMO/OrMUecKd aKTUBHbIE
BelllecTBa (yr/eBObl, )KUPBI, Oe/TKK), MOHOMEp, MOJIMMeD, CTPYKTYPHOE
3BEeHO, BBICOKOMOJIEKY/ISIPHbIE COeMHeHUs], KDEKUHT, PUPOPMUHT, TUTIBI
XUMUUYECKUX Ppeaki[ui (OKMC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE, 3K30- U
9H/I0OTEPMUYECKUEe, PeaKI[MM MOHHOTO OOMeHa, TOMO- W T'eTepPOTeHHbIE,
obpatuMble U HeoOpaTUMbIe), pacTBOP, 3JIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3/IEKTPOJIUTUUECKasi AUCCOLMAIIMs, CTeTleHb JUCCOLUALIN, OKUCUTE b,
BOCCTAHOBUTENb, 37€KTPO/NU3, CKOPOCTb XWMHUECKOW  peakI[uH,
XMMHYECKOe paBHOBeCHe)

1.2

TEOPUM U 3aKOHbl (Teopus XMMHWUECKOTO CTPOEHUSl OpraHhvyecKux
Bejects A.M. BytsiepoBa, Teopusl 3/1€KTPO/IMTUYECKON AMCCOLMALIUH,
[Mepuoanueckuii 3akoH [I.MI. MeHjieneeBa, 3aKOH COXpaHeHHUs MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKHM $I3bIK XMMHUHM, MHPOBO33pEHUeCKHe
3HaHW$, JieXkallle B OCHOBE NMOHUMaHMs MPUUMHHOCTA U CUCTEMHOCTU
XUMHWYECKUX SIBJIeHWW, COBpPeMeHHble TIpeJCTaBleHHUss O CTPOeHUM
Bell|eCTBa Ha aTOMHOM, MOJIeKYJIIPHOM M HaIMOJIEKY/ISIPHOM YPOBHSX

1.3

npeacTaB/I€eHUA 0 MeXaHH3MaXx XUMHNYeCKuX peaKqu/'I,
TePMOAVHAMHNYECKUX u KHMHeTH4YeCKUX 3dKOHOMEPHOCTAX Hux
MPOTEKdAHUA, O XUMUUECKOM PABHOBECHH, AUCTIEDCHBIX CUCTEMAX

1.4

Q)BKTOHOFI/I‘JGCKI/IE CBeJeHusda O CBOIZCTBEIX, COCTaBe, TIIOJIy4€eHHUHU U
6e30macHOM HCI10/Ib30BaHN BAKHEMIITHX HeOpraHn4yeCKnx n




OpraHrMyeCKux BellecTB B 6bITy n HpaKTHHECKOﬁ AedaTe/JIbHOCTH
yesioBeKa

1.5

o01[rie HayuHbIe TPUHLMITBI XMUMHUECKOTO MPOM3BO/CTBA (Ha NpuMepe
TIPOU3BO/ICTBA CEPHOM KHC/IOTHI, amMMHaka, MeTaHO/a, IepepaboTKu
He(TH)

CchopmMUpOBaHHOCTb YMEHUM BbISIB/ISITh:

2.1

XdpdKTepHbI€ TIPU3HAKM W  B3dWMMOCBsA3b  HM3YUYE€HHBIX HOHHTHﬁ,
MPpUMEHATL COOTBETCTBYIOIIIME TIOHATHUA IIPpU OINMKMCAHWUMW CTPOEHUA U
CBOMCTB HeopraHn4eCkKux U OpraHn4yeCKUx BeleCTB U UX HpeBpaH.IEHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKMX 3HAaHWUW C TIOHATUSMU W TIpeJCTaBleHUsSIMU
JPYTHX TpeJMeTOB /s 00o/iee 0CO3HAHHOTO MOHMMAaHUS U O00BSICHEHUS
CYLLIHOCTH MaTepUa/ibHOr0 eIMHCTBA MUPa

CdopMUpOBaHHOCTb YMEHHS UCIT0/Ib30BaTh:

3.1

HaMEHOBAHHA XHWMHWUYeCKHUX COEAHHEHHﬁ MEXAYHdDOJAHOI'0 COm3a
TeopeTHHECKOﬁ n HpI/IK]'Ia,E[HOI‘/JI XUMHWU W TpHUBUA/IBHbBIE Hd3BaHUSA
BeleCTB, OTHOCAIIUXCA K H3YyUEHHbBIM KjldCCaM OpraHUY4eCKHuX ¢
HeOopraHn4yeCKux COE,Z[I/IHQHI/II\/’I

3.2

XUMUUECKYI0 CUMBOJIMKY [Ji1 COCTaBjieHHsI (POpPMY/J HeopraHhyecKux
Bell[eCTB, MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BépHYTHIX, COKPAI|EHHbIX
Y CKeJleTHbIX) (POpMyJ1 OpraHUUeCKHX BeIleCTB

CdopmupoBaHHOCTh YMeHUs K/1acCUUIMPOBATh:

4.1

HeopraHMuecKre BelecTBa, CAMOCTOSITEIbHO BbIOMPAaTh OCHOBAHWS U
KPUTePHUH 17151 KJIaCCU(UKAIHN N3yUaeMbIX XMMHUUECKIX 00beKTOB

4.2

OpraHryeCKre BelecCTBd, CaMOCTOATE/IbHO BbI6I/IpaTI) OCHOBAHUA U
KpUTepHu Ajisd KJ'IaCCI/I(l)I/IKaL[I/II/I N3yUa€MbIX XUMHWYECKHUX 00LeKTOB

4.3

M0 pa3/IMyHbIM TIPU3HaKaM (YMCJy U COCTaBy pearvpyroIIviX BeIecTB,
TeryioBoMy  3¢hdeKkTy peakiud, HW3MeHEHHIO CTereHell OKUCIeHUs
3/IEMEHTOB, 00paTUMOCTH PeakIiH, YUacTHIO KaTaau3aTopa)

ChopMUpPOBaHHOCTb YMEeHUSI XapaKTepu30BaTb 3/1€KTPOHHOE CTPOeHHe
aTOMOB (B OCHOBHOM W BO30y)XZEHHOM COCTOSSHUM) ¥ HOHOB
XUMHYeCKUX 371eMeHTOB 1 — 4 nepuogos [lepuoguueckon cucremsr [J.1.
MeHnpeneeBa U UX BajleHTHbIe BO3MOXHOCTH, UCII0JIb3YS IIOHATUSA S-, p-,
d-37eKTpoHHbIe OpbUTany, 3HepreTHyecKre YpOBHU

CdopMHPOBaHHOCTh yMeHUsI OOBSICHATH 3aKOHOMEDPHOCTH H3MeHeHUs
CBOMCTB XMMHUECKMX 3/IEMEHTOB U 00pasyeMbIX WM COeJUHEHWH 0
nepuoziaM U rpynmnam

ChopMHpPOBaHHOCTb yMeHHsI COCTaB/ATb ypaBHEHUsT XUMHUYECKHUX
peakiii U pacKpbIBaTh UX CYIIIHOCTb:

7.1

OKHUC/THUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKqu/i mocpe CTBOM COCTaBJ/I€EHUA




3JIEKTPOHHOTO 0aslaHCa 3THUX peakIuii

7.2

yPaBHEHHUSl peakLUi pa3/lMYHbIX THUIIOB; TMOJHbIE W COKpAllEéHHbIE
yPaBHeHUsI peaklyii HOHHOTO 00MeHa, YUWUThIBasi YC/IOBUSI, TIPH KOTOPBIX
5TU peakL{uu UAYT /10 KOHLA

7.3

PeakIui TU/PO/IM3a, pPeakIMii KoMmruieKcooOpa3oBaHHs (Ha mpuMepe
T'UJPOKCOKOMIUIEKCOB ITUHKA U a/TFOMUHMUS)

CdhopmMupoBaHHOCTb YMeHUsI TTOATBEPXK/1aTh:

8.1

Ha KOHKDETHBIX TIpUMepax XapaKTep 3aBUCUMOCTU DeaKI[MOHHOU
CMIOCOOHOCTH  OpraHWYecKMX COeJUHEHWH OT KpaTHOCTH U THIIA
KOBaJIEHTHOM CBSi3U (O- Y T-CBSI3U), B3aMHOI'0 BJIUSIHUSI aTOMOB U TPYTII
aTOMOB B MOJIeKy/laX, a TakKe 0T 0COOeHHOCTell peaM3aliuy pa3inyHbIX
MeXaHU3MOB MPOTeKAHUSI peaKiuit

8.2

XapakTepHble XMMHWUECKHWe CBOMCTBA BeLECTB COOTBETCTBYIOLMMU
5KCTIepUMeHTaMU Y 3alIMCSIMU ypaBHEHUM XUMUYeCKUX peakLvi

ChopMHUPOBaHHOCTb YMEHHSI XapaKTepU30BaTh COCTaB W BaKHEHUIIIHe
CBOMCTBA BeI[ECTB, TMPHHAJIEKAL[MX K OMNpeAeNéHHBIM KjlaccaM |
TPyINaM COeJVHeHHH (TIPOCThIe BEIeCTBa, OKCUBI, TUAPOKCHU/IbI, COJIH;
YTIEBOZIOPO/IbI, TIPOCThIE 3(UPI, CTUPTHI, EHOJbI, aTbAeTH/Ibl, KETOHBI,
KapOOHOBBbIE KUC/IOTBI, CJIOKHBbIE 3(UPBI, >XUPBI, YIJIEBOJbI, aMHHBI,
aMHUHOKHCJIOTHI, Oe/TKH)

10

CchopMUpOBaHHOCTb YMEHHUSI TIPOBOAUTH PACUYETHl MO XUMHUUYECKUM
dbopMynaM M ypaBHEHUsSIM XUMHUECKHUX peakLWi C HCI0JIb30BaHHEM
(13MUeCcKUX BeJIMUYMH:

10.1

Macchl (06bEMa, KOMUecTBa BelljecTBa) MPOJAYKTa peakiuu, ecid OJIHO
Y3 UCXOJHBIX BellleCTB JaHO B BUJle PACTBOPA C ONpe/ie/IEHHOW MacCOBOU
Jl0Jieid pacCTBOPEHHOTO BeIeCTBa WK JJAHO B U30bITKe (MMeeT MPUMecH)

10.2

MacCOBOU UM 00BEMHOM JI0/TH, BBIXO/IA TPOAYKTA PeaKI[UH

10.3

TerI0Boro 3¢ dekra peakiivii

10.4

00BEMHBIX OTHOILIEHUH ra30B

10.5

10 HaXO0XXAEeHUIO XUMHUECKON (i)OpMYJ'IbI BellecTBa

11

Bragenne cucremol 3HaHMKM O MeTOZAaX HayYHOrO TO3HAHUSA SBJIEHUN
NIPUPO/bI, UCII0/Ib3YEMBIX B €CTeCTBEeHHbIX HayKaX U yMeHue NIPUMeHSTh
5T 3HaHWA IPU SKCIIepUMeHTa/lbHOM MCC/Ie[0OBaHUU BellecTB U IS
00bSICHEHUS] XUMMUECKUX SIBJIeHWH, HMeIOIIUX MeCTO B TIpHUpPOJE,
NIPaKTUUeCKOM JleTe/IbHOCTY Ye/loBeKa U B ITIOBCeJHEBHOW JKU3HU

12

CcdopMHpPOBaHHOCT yMeHMsSI TPUMEHSITh (UCII0/Ib30BaTh) 3HAHUS O
COCTaBe W CBOMCTBAX BeLeCTB /il SKCIIePUMEHTATbHOW TMPOBEpPKU
TUNOTe3 OTHOCUTENbHO 3aKOHOMEDHOCTeM MPOTeKaHUs XUMHUeCKUX
peaklliii Y TMPOrHO3WPOBaHMUSl BO3MOKHOCTEM MX OCYLIECTBJIEHMUS;




CUCTeMHbIe XHUMHUECKUe 3HaHusl il OOBSICHEHWsS M TIPOTHO3UPOBAHUS
SIBJIEHUM, VMEIOIIMX eCTeCTBeHHOHAayUHY [pUPOAY; AJIs1 TIPUHSATUS
I'PaMOTHBIX pellleHUii Ipo6/ieM B CUTYaLUsIX, CBS3aHHBIX C XUMHUeH

13

CchopMUpOBaHHOCTb yMeHUs JIaHUPOBaTb U IPOBOJUTH XUMHUYECKHUH
SKCTIepUMeHT (ToJlyuyeHWe U U3yueHWe CBOWCTB HeOpPraHWYeCKUx u
OpraHUuYecKuX BeIecTB, KaueCTBeHHble peakLUu YIJeBOJO0pO/OB
Pa3/IMUHBIX KIaCCOB U KWCIOPOACOJepsKalliX OpraHW4YeCKUX BelleCTB,
peleHHe 5KCIepUMeHTa/IbHbIX 3ajau 1o pacrio3HaBaHHIO
HeOpraHWueCcKuX W OpraHWYecKWX BelecTB) C COOJOJeHreM TpaBuil
Oe3omacHoro  oOpaijeHuss C  BemjecTBaMM W JlaDoOpaTOpPHBIM
obopyioBaHueM; (HOpMyIMPOBATh L€/ UCC/IeJOBAHMS; TIPeZCTaBIIsATh B
pa3MuyHOM (opMe pe3ynbTaTbl SKCIepUMEHTa, aHaJu3upoBaTb MU
OLIeHUBATb UX JIOCTOBEPHOCTb

14

CdopMHUPOBaHHOCTL YMEHHsI OCYILECTB/ISTh 1ie/IeHarpaBIeHHbIA TTOMCK
XUMHUUECKOW WH(OPMaLMK B pa3/IMUHbIX HCTOUHHMKAX (HayuyHast ¥ yueOHO-
Hayy4Hasl IMTepaTypa, CPeACTBAa MacCOBOM UH(opMariyy, ceTb IHTepHeT u
JpyrHe), KPUTHUECKH aHAIM3HUpOBaTh XMUMHUECKYH HH(OPMALHIO,
riepepabaTbiBaTh €€ M WCMO0/b30BaTh B COOTBETCTBMH C IOCTaBJ/IEHHOW
yueOHOH 3ajaueit

15

CchopMHPOBaHHOCTL ~ YMEHHUSI  TIPOTHO3UPOBaTh, AHAM3UPOBATHL U
OLIeHMBaTh WHQOPMAIMIO C TIO3UI[UM 3KOJIOTUUYECKOW 0e30MmacHOCTH
TIOC/TeICTBUM OBITOBOM W TIPOM3BO/ICTBEHHOUN JeATe/TbHOCTH YeJloBeKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUM
OCO3HaBaTh  OMACHOCTb  BO3[eCTBUSI HA  JKMBble  OpPraHU3MBbI
orpeze/iéHHBbIX BeLLeCTB, TOHUMAas CMBIC/ T[I0Ka3aTessi Mpefe/bHOU
JOTTyCTUMOM ~ KOHLIEHTpAaLlUM, W TIOSICHATh Ha TIpUMepax CrocoObl
yYMEHbIIIEeHHs Y TIpeJ0TBPAalLeHHs] UX BPeJHOrO BO3/JeMCTBHSI HA OPraHu3M
yeJjioBeKa




IIEPEYEHD 3JIEMEHTOB COAEP)XAHUSA, ITPOBEPAEMbBIX HA EI'D

110 XUMHNNnN
Kop IIpoBepsieMblii 3/71eMEHT CO/lep)KaHUA
1 TeopeTHueckre 0CHOBbI XUMHUH
Crpoenue BeiectBa. CoBpeMeHHasi MoOJe/lb CTpoeHUs aToMma. PacripegeneHue
3/IEKTPOHOB [0 SHEpPreTUYecKuM YypoBHAM. Kraccudukanmsi XUMHUECKHX
1.1 371ieMeHTOB. OCOOEHHOCTH CTPOEHHs SHepreTUUeCKUX YpOBHe# aToMoB (s-, p-, d-
y/ieMeHTOB). OCHOBHOe U BO30Y)KIEHHOE COCTOSIHMSI aTOMOB. JJIeKTPOHHAst
KOH(Uryparus atoMa. BaneHTHbIe 371eKTpOHbI
[lepvogyueckass cucrema XxXuMUueckKux 3jeMeHtoB /.M.  MeHgeneesa.
®usuyeckunt cmbica Ilepuoanueckoro 3akoHa [1.J1. Menpeneesa. [IpuuvHel u
1.2 3aKOHOMEDHOCTH W3MEHEHUs CBOWCTB 3/IEMEHTOB W MX COeJUHEHUM II0
rnepyuoZiaM W rpymnnaM. 3aKOHOMEPHOCTM B HW3MEHEHHWH CBOWCTB TIPOCTBIX
BelL|eCTB, BOJOPOJHBIX COeJUHEHUM, BBICIINX OKCH/IOB U TUAPOKCHIOB
1.3 BaneHTHOCTb. D/1eKTPOOTPULIATETbHOCTE. CTeTrieHb OKUCTIEHUS
Bugpl xumuueckol cBsi3u (KOBasleHTHasl, MOHHAsl, MeTa/l/inueckasi, BOZOPOHast)
14 Y MexaHU3Mbl eé obpa3zoBaHust. MeXMOJIeKyJ/IsipHbIe B3auMo/ielicTBUsl. BelrjectBa
' MOJIEKY/IIPHOIO U HEMOJIEeKYJ/IIPHOIO CTpoeHusl. TUIbl KpUCTa/NIMYeCKUx
PeléToK. 3aBUCUMOCTb CBOKCTBA BELeCTB OT THIA KPUCTA/I/IMUECKOU PeléTKA
15 Xumnueckass — peakyus.  Krmaccudukanusi ~— XMMUUeCKHMX — peaklMid B
HeOpraHUueckKoi ¥ OpraHu4ecKol XUMHUU. 3aKOH COXpaHeHUsI MacChl BellleCTB
1.6 CKOpOCTb peakijuy, eé 3aBUCUMOCTb OT pa3/IMYHbIX (PAKTOPOB
1.7 TernoBble 3¢)(eKTbl XMMUYECKUX peakLuil. TepMoxuMHUueckye ypaBHeHUs
18 ObparumMble peakid. XuMuueckoe paBHOBecre. (akTOphl, BIUSIONME Ha
COCTOsSIHME XUMHUUeCKOoro paBHoBecus. [Ipunnun Jle [latenbe
OnekTponuTryeckass auccoruanus. CuibHble W c1abble 31eKTposnThl. Cpeza
1.9 BOZHBIX pacTBOPOB BeLLeCTB: KHCJasi, HeWTpaibHasi, IenouyHass. CTerneHb
guccoupanyu. Peakiiuy HOHHOTO oOMeHa
110 I'upponu3 cosneid. loHHOe mipou3BefieHre BoAbl. BomopoHeiil mokasartens (pH)
pacTtBopa
Crioco0bl BeIpaKeHHs! KOHIIEHTpaLiy PacTBOPOB: MacCOBasi 10/1s1 PACTBOPEHHOTO
1.11 BellleCcTBa, MOJIApHasg KOHLleHTpaluvs. HacbllujeHHble U HeHacblll|eHHbIe
pacTBOPbI, PACTBOPUMOCTh. KpucTanioruiparsl
112 OKuC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE peaklvd. [loBesieHne BelecTB B cpefax C
pa3HbIM 3HaueHueM pH. MeTtozbl 3/1eKTpOHHOTO HasaHca
1.13 O/IeKTPOJIM3 PaCTBOPOB U PacIljlaBOB COJIer
2 OcCHOBBI HEOPraHUYeCKOW XUMHUH




2.1

Knaccudukaiys HeopraHnyeckux coeivHeHUA. HoMeHKaTypa HeopraHnyeCcKux
BellleCTB

2.2

XWMHUUeCKMe CBOMCTBA Ba)KHEMIIIMX MeTa//IOB (HAaTpUW, KalauW, KasbLuH,
MarHui, a/JFOMWHUM, [IMHK, XpOM, ’Keje30, Mellb) M UX coeauHeHui. OOime
CTI0COOBI TIOSTyUeHUsT METaJITIOB

2.3

XvMHYecKre CBOWMCTBA Ba)KHEHIIMX HEMeTa/lIoB (rajJioreHoB, Cepbl, a3o0Ta,
docdopa, yrimepoga U KpeMHHs)) U UX  COeiuHeHHU  (OKCH[IOB,
KUCJIOPO/ICOZieprKaluX KUCIOT, BOAOPOJHBIX COeJUHEeHNI)

2.4

I'eHeTHueckas CBsI3b HeopraHn4eCKuX BelleCTB, MPUHA/A/1eXKallliX K pa3/IMYHbIM
K/IaCCaM

2.5

Npentudukaiiviss HeopraHuuecKux coeuHeHn. KauecTBeHHbIe peakijuu Ha
HeopraHuuecKyre BelecTBa U MOHbI

OCHOBBI OpraHueCcKOW XUMUU

3.1

OCHOBHbIE TIOJIO)KEHUS] TEOPUM XWMUUECKOrO0 CTPOEHMsl OpraHu4ecKux
coenviHeHn A.M. ByTiiepoBa. YT/epoJHbIi CKeleT OpraHu4eckOu MOJIEKYJIbI.
KpaTHOCTb XWMHWUYECKOW CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpHIW3aliN
opbuTtasieli aTOMOB yryiepofia. 3aBUCUMOCTb CBOMCTB BeIL[eCTB OT XMMUUYECKOTO
ctpoeHus MojieKyn. ['omosioru. ['oMmonoruueckuii psif. Mi3omepusi ¥ M30Mephl

3.2

[Tonatne o0  QyHKUMOHanbHOM  rpymme.  OpueHTalMOHHbIE  3((eKTbI
3aMecTuTesen

3.3

[TpencraBneHve o KiaaccudUKalMM OpraHUYecKUX BeleCcTB. HoMeHK/IaTypa
OpraHWYeCcKUX COeJVHEeHWH (CcucTemMaTHuecKas)) W TPUBHA/IbHblE Ha3BaHUs
Ba)KHEMILIMX MpeJiCTaBUTe el KIacCOB OPraHUUYeCcKrX BelleCcTB

3.4

CBoOO/IHOpaIMKA/IBHBIE W WOHHBIM ~ MeXaHW3Mbl peakuuu. [loHATHE O
HykJieoduse u snekrpoduse. [TpaBuno MapkoBHuKoBa. [1paBuso 3atirieBa

3.5

Ankanbl. X¥IMAYECKHe CBOMCTBA ajKaHOB: TajoreHUpOBaHue, JeruprpoBaHue,
TepMUYecKoe pas3/io’KeHWe, KPEeKWHI, HW30Mepu3alus, ropeHue. [lomyueHue
ankaHoB. Lluknoankauel. CrielfudrKa CBOMCTB I[MKI0AJKAHOB C MaJbIM
pasMepoM LjyK/a. Peakijum npricoejuHeHUsI U PaAUKaIbHOTO 3aMelleHHs

3.6

AnkeHbl. XMMHUeCKHe CBOMCTBA: peakLMM NMPHUCOeJUHeHus (rajoreHrpoBaHue,
r'W/ipyupoBaHue, I'MporajoreHMpoBaHue, I'Wjparalysi), TOpPeHUs, OKUC/IeHUs U
noMepusariui. [IpombliiuieHHble ¥ y1labopaTopHBIE  COCOOBI  TIOTyuUeHHst
aJIKEHOB

3.7

Ankasvenbl. XMMHUeCKUe CBOMCTBA ajKaJUeHOB: peaklLUM IpUCOoeJUHeHHs
(ruppypoBaHve, rajaoreHUMpoBaHWe), TOpPeHHsi M nojaumepursauud. [lonyueHue
alKa/IieHoB

3.8

AnkyHbl. XMMHUUECKHe CBOWCTBA: peakLiUHd MpUCOeJVHeHus (rajoreHMpoBaHue,
TWJpUPOBaHUe, THApATalyis, THAPOTaJoreHNpPOBaHKe) KakK Croco0 ToyueHust
MOJIMMEPOB U [IPYTHUX TOJe3HbIX IMPOAYKTOB. Peakuyy 3amelneHus. I'opeHue
aljeTU/IeHa KaK MCTOUHMK BBICOKOTEMIIEpPaTypPHOI'O MJIaMeHU /IJIsl CBapPKU U pe3KU




MeTasnsioB. [IpiMeHeHue aljeTunieHa

3.9

Apenbl. XuMHUecKHe CBOWCTBa OeH30/1a: peaknuu  3JeKTPO(UILHOTO
3aMellleHus], TIpUcOoeuHeHHs1 (TUAPUPOBaHUe, TrajoreHUpoBaHue). Peakuus
ropeHus. OcobeHHOCTHM XUMHUYEeCKHX CBOWCTB Tosyosa. [TomydeHue 6GeH3ona.
OcobeHHOCTH XUMMUECKMX CBOWCTB cTUposa. [losmmepusaiusi CTUpOJaA.
Crioco0bl 1MosTyueHust ¥ IpUMeHeHre apOMaTUYeCKUX YT/IeBOJ0PO/IOB

3.10

Criuptel.  [IpefenbHble  OIHOATOMHBIE  CMUPTHI. XMWMHUYECKWe CBOMCTBA:
B3aMMO/IEHICTBME C HATpUeM KakK Crocod  yCTaHOB/IEHWS — Ha/IUUMs
TUJIPOKCOTPYMIbI, C  TaJioTeHOBO/IOPOJIaMH  KakK  Crocob  TosyueHuUst
pacTBOpuUTesiel, BHYTPU- U MeXMOJIeKYJIspHast leTupaTalysi. Peakijusi ropeHus..
[TonyueHue »>TaHOMA: peaklusi OpPOXKeHWsl TJIFOKO3bI, TH/ApATalys >STHU/IeHa.
OTUIEHTTUKOMb U TJIMIEPUH KaK TIPeZCTaBUTe/NN TIpeZie/TbHbIX MHOT0aTOMHBIX
CTIMPTOB

3.11

®eHon. Xumuueckue cBoicTBa (heHosa (peakiuu C HATpUeM, THAPOKCUIOM
HaTpust, Opomom). [Tosyuenue deHona

3.12

Anberuibl. XvMUYecKre CBOMCTBA TpeJieflbHbIX alb/leTH/I0B: TMIPUPOBaHUE;
KaueCTBeHHbIe PeakI[MM Ha KapOOHWIbHYIO TpyIly (peakiys «cepeOpsHOTo
3epKasia», B3aumogencteue ¢ ruapokcugom meau (II). TTonyueHue npefenbHBIX
anb/leTU/IOB: OKWUC/eHWe CIUPTOB, THUApaTalus aleTuieHa. ALIETOH Kak
rpeJicTaBUTe/Ib KeTOHOB. OCOOEHHOCTH peakliy OKUC/IeHHsI alleTOHa

3.13

KapOoHOBBIe KHCIOTBL. XHWMHUYeCKHe CBOMCTBA TMpeleflbHbIX OJHOOCHOBHBIX
KapboHOBBIX KUC/IOT. OCOOEHHOCTH XUMUUECKHUX CBOMCTB MypaBbUHOW KHC/IOTHI.
[TonyueHue Tpefie/IbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT: OKHMC/EHHE
aJIKaHOB, aJIK€HOB, MEPBUYHBIX CIUPTOB, ajbJeru0oB. Bricive mnpejenbHble U
Heripe/ie/TbHble KapOOHOBbIE KUCIOThI

3.14

Cnoxuble 3¢upbl U kupbl. CriocoObl TOMyYeHUs] C/IOXKHBIX — 3(HPOB.
Ob6patuMocTh peakuuM STepuduKalyu. IIpuMeHeHHe C/I0KHBIX 3(GUpPOB B
MUIeBOM U Tap(rMepHON MPOMBIIIEHHOCTU. JKHpbl KakK CJIOKHBbIE 3(HpbI
[JIMLIEPYHA W BBICIIMX KApOOHOBBIX KHUC/IOT. XHWMHUECKHe CBOWMCTBA >KUDOB:
TUJpUpPOBaHUe, OKHCIeHHe. ['WApOnM3, WIM OMBUIEHHe, >KUPOB KakK CIiocob
MIPOMBILLJIEHHOTO TIOJIy4YeHUsI COJiel BBICIIMX KapOOHOBBIX KHUCIOT. MBI Kak
COJIU BBICLIMX KapOOHOBBIX KMCJIOT

3.15

XyUMHUUYecKre CBOWMCTBA TJIFOKO3bl: peaklMd C yuyaCTHeM CITUPTOBBIX U
a/IbJIETUIHOM TPYNI W MOJIOUHOKHC/IOe OpokeHue. [IprMeHeHMe TJIIOKO3bI, eé
3HaueHue B )KU3HeesTeTbHOCTH OpraHy3Ma. [lucaxapuzibl: caxapo3a, MajibTo3a.
BoccraHaB/vBaroiie ¥ HEBOCCTAHAB/MBAWOIMEe Aucaxapyuibl. ['maposns
mucaxapuzioB. Tlosmvcaxapufibl: Kpaxmas, riukoreH. CTpoeHHe MaKpOMOJEKYIT
KpaxMmasa, [JIMKOTeHa U Lesultono3bl. ®dusnueckre CBOWCTBAa KpaxMmana W
LeJUTFO/I03bl. XMMHUUECKHe CBOWCTBA KpaxMasia: THPO/N3, KaueCTBeHHast
peakuysi C MOl0M. XHUMHUeCKHe CBOWMCTBA IIeJUTIOJIO3bI: TH/PO/N3, TIO/yueHre
3¢upoB 1jesimoio3bl.  [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHaxX (BMCKO3a,




al[eTaTHBIN LLIE/IK)

3.16

AMUHBI. AMUHBI KaK OpraHA4Yeckrue OCHOBAHUS: peaki[iu C BOZOM, KUCIOTaMH,
peakiusi ropeHus. AHWIMH KaK TMpeJCTaBUTe/b apoOMaTUYeCKUX aMUHOB.
XUMHUeCKHe CBOMCTBA aHWIMHA: B3aWMOJEMCTBHE C KWUC/I0TaMd, OpOMHOM
BoZiol, okuciaeHwe. [losyyeHWe aMHHOB ajKWIMPOBAaHWMEM aMMUakKa U
BOCCTaHOB/IEHHEM HUTPOIIPOM3BO/[HBIX YTIEBOJ0PO/I0B

3.17

AMUHOKUCTIOTBI U 0efKh. AMHUHOKHCIOTBI KaK aM(OTepHbie OpraHUuecKue
coenuHeHusi. OCHOBHbIe AMUHOKHUCJIOTHI, oOOpasyroufue Oenku. XuMUdecKue
CBOICTBa O€/IKOB: TH/IPOJU3, JleHaTypalysi, KaueCTBeHHble (IIBeTHbIE) PeaKIyH
Ha Oenku

3.18

CTpoeHre U CTPyKTypa IIOJMMEPOB. 3aBUCHMMOCTb CBOMCTB IOJMMEDPOB OT
CTpoeHus1 MoJieKy/l. OCHOBHbIE CITOCOOBI TOJTyUeHUsI BbICOKOMOJIEKY/IIPHBIX
COeJMHeHWM: peaklUU TOoJUMepH3alud U MOoMUKoHeHcaimu. Kaccudukarys
BOJIOKOH

3.19

W peHTU(UKAaLMS OpraHuUecKUx coeJuHeHNH. PellleHre 5KCriepuMeHTalbHbIX

3a4a4 Ha PacCliO3HaBaHKWE OPraHWYeCKHX BelleCTB

3.20

I'eHeTHuecKas CBSI3b MeEXAy Kjl1aCCdMH OPraHUYEeCKUX COE,HHHEHHﬁ

XUMHA U )KU3Hb

4.1

Xumust B TIOBCeIHEBHOW >KM3HW. [IpaBmsia Oe30macHOM pabOThl C eOKUMH,
TOPHOUMMU U TOKCUYHBIMU BellleCTBaMH, CpPeJICTBaMU ObITOBOM XUMHUHU

4.2

XWMHUS 1 310pOBbe. XHMUsI B MeIULIMHe. XUMUS U CeTbCKOe X03SiCTBO. XUMHUS B
TPOMBII/IEHHOCTA. XUMUS W SHepreTHKa: MPUPOJHBIM W TMOMYTHbIM HeTSIHOM
rasbl, X COCTaB U UCTOb30BaHue. CocTaB HedTH U eé mepepaboTKa (TIPUPOJHbIE
WCTOYHHKU yTJIeBOAOPOZIOB)

4.3

XuMusi ¥ 9Kojorusi. XUMHUUecKoe 3arpsi3HeHHe OKpY’Karwolllel cpelbl U ero
nocnefctBusi. OxpaHa rugpocdepsl, ouBbl, atMocdepsl, ¢G0pbl U QayHbl OT
XUMHUUECKOTO 3arpsi3HeHus. [IpobGsiemMa OTXOZ0B U TOOOYHBIX TPOJYKTOB.
AnbTepHaTUBHbIE UCTOYHUKH YHEPTUU

4.4

OO1Me TpeCTaB/IeHUsT O TIPOMBIIIJIEHHBIX CHOCO0aX TMOyueHUss XUMHUECKUX
BellleCcTB (Ha TpuUMepe MPOM3BO/ICTBA aMMMaKa, CEPHOM KHUCJIOThbI). UépHasi u
1BeTHasi  MeTa/yprusi. CTeKI0O U CUIMKaTHasi  MPOMBILLJIEHHOCTb.
[TpombiineHHass — opraHdueckass  xuMmusi.  CpIppé 11 OpraHUuYecKOu
TPOMBILLIJIEHHOCTH

Tunel pacuéTHBIX 3a,au

5.1

PacuéTel Macchl BeljecTBa Wi 00BbEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY

BelIleCcTBa, Macce Uiv 06 bEMY 0JJHOTO U3 YUaCTBYIOIIMX B PeaKLy BelleCTB

5.2

PacuéThl TerioBoro 3¢ dekTa peakijuu

5.3

PacuéTbl 00bEMHBIX OTHOIIEHHI Ta30B IPU XUMHUUECKUX PeaKLUsIX

5.4

PacuéTbl Maccel (00bE€Ma, KOJTMUECTBA BellleCTBa) MPOAYKTOB PeaKINU, eC/Th




O/THO U3 BEIIIeCTB /IJaHO B U30bITKe (UMeeT IIPUMECH)

PacuéThl MacCOBOM WM 0ObEMHOM 0/ BbIXO/]a TPOAYKTA PeaKI[UU OT

5.5
TeOpPeTUYeCKU BO3MOKHOTO
PacuéTel Macchl (00bEMa, KOJTMUECTBA BeIT|eCTBa) MPOAYKTa PeaKi[uH, eCu
5.6 | o/1HO M3 BeIeCTB JJaHO B BU/Ie paCcTBOpA C OTpele/IEHHON MacCOBOH omei
pPacTBOPEHHOT'O BeIleCTBa
57 PacyéThl C UCI0/Ib30BaHNEM TIOHATHI «MacCOBast [OJs», «MOJISIpHast
" | KOHLleHTpaIs», «PaCTBOPUMOCTE»
HaxoxeHre MoJieKyasipHOU (popMy /bl OpraHUUeCKOTO BeIlecTBa o ero
5.8 | MIOTHOCTH ¥ MacCCOBBIM ZIOJISIM 3JIEMEHTOB, BXO/SIIUX B €70 COCTAB, WU TI0

MPO/IyKTaM CrOpaHus




YUYEBHO-METO/JNYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYEHUKA

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCbBI 1 PECYPCbI CETH

NMHTEPHET






