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ITOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma o XMMHUM Ha ypPOBHe CpeJiHero o01iero odpa3oBaHUs
pa3pabotaHa Ha ocHoBe @eziepasibHOTO 3aKOHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii ®Pepepain», TpebOBaHWM K pe3y/jabTaTamM
oCBOeHUs1 (esiepasbHOM 00pa3oBaTe/bHON TMpOrpaMMbl  CpefiHero 00IIero
o6pazoBanust(POIT CO0), rpe/iCTaB/IeHHbIX B denepasbHOM
rocygapctBeHHoOM obpa3soBarenibHOM ctaHzapTe COO, c yuérom KoHuemnmmu
nperofiaBaHvsi  yueOHoOro  rmpeaMera «XuMmusi» B 0Opa3oBaTebHBIX
opranmsauusax  Poccuiickon — @Pepepauyy, — peajM3yOLIMX  OCHOBHbIE
oOpa3oBaTesibHbIE TIPOTPaMMBbl, 1 OCHOBHBIX T10JIO)KeHUM «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickor ®enepauyu Ha Tniepuof, Ao 2025 ropa»
(Pacnopstkenue [IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMUsi Ha ypOBHe YyTriayO/EHHOTO M3yueHWs 3aHMMaeT Ba)KHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayuHoro obOpa3oBaHus yuamumxcs 10-11 ksaccos.
W3yuenne mnpegMmera, peanusyeMoe B YUIOBUAX AU((depeHLMPOBaHHOrO,
npoduibHOro 00yueHus, Tpu3BaHO obOecrieunTb 00IIeoOpa3oBaTeNbHYI0 U
O0ILIeKy/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO [IJisi
aZlanTaliy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM >KU3HU B COLIMYyMe, a TakXKe
[Uis  TIPOAO/DKEHWs Oo0ydyeHHsi B OpraHu3anusx MpodecCMoHalbHOTO
oOpa3oBaHMs, B KOTOPBIX XWUMHSI SIBJIIETCS OJHOW W3 TPUOPUTETHBIX
JUCLIUIUIVH.

B mporpamMMme 1o XWMHM Ha3HaueHue IipegMeTa «XUMHS» I10/1y4yaeT
MoJpOOHYI0  WHTEpIipeTalii0 B COOTBETCTBUM C OCHOBOIIOJIATAOIUMU
nosioxkeHusimu @I'OC COO o B3aMMOOOYCIOB/IEHHOCTH IieJiel, CofepKaHus,
pe3y/nbTaToB 00yuyeHUsi U TpeOOBaHUI K YPOBHIO TIOATOTOBKH BBIMTYCKHUKOB.
CBHZIeTe/TbCTBOM TOMY SIBJISIFOTCS C/Ie/IyIOLLYe BBINOHSIEMbIE TIPOrPAMMOW MO
XUMUU (QYHKLIAN:

e uHbOpPMAIIMOHHO-MeTOinYecKasl, peajau3alusi KOTopoi obecrieunBaet
MojTyueHye TIpeZCTaB/eHUs O LiefsiX, COZep)KaHuM, oOIreil cTpaTeruu
o0yueHUsi, BOCTIMTAHUSI W Pa3BUTHUS OOYyYalOIIMXCS CpeACcTBaMU
rpe/iMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO NPOpUJIs;

e OpraHM3alLMOHHO-IIJIAHUPYIOLas, KOTOpast rpejycmaTpuBaeT
orpejiesieHye: TPUHLIUIIOB CTPYKTYPUPOBaHUS U I10C/Ie[0BaTe/IbHOCTH
n3yueHus: yueOHOr0 MaTeprana, KOJIMUeCTBeHHBIX U KaueCTBEeHHBIX ero
XapaKTePUCTHUK; NMOAXOA0B K ()OPMUPOBaHHUIO COJlep>KaTe/IbHOM OCHOBBI
KOHTPOJIST U OLIEHKA 00pa30BaTe/IbHBIX [OCTMXKEeHHN O00yJarouuxcs B
pamMKax MTOrOBOM arrecTtald B (popMe eJUHOr0 roCyJapCTBEHHOIO
9K3aMeHa 10 XUMHUU.

[Tporpamma aisi yryiyb61eHHOTO U3yUeHHsT XUMUU:

e yCTaHaB/IMBaeT UHBAPHAHTHOE TIPeJMEeTHOe CO/lepyKaHue, 00si3aTe/IbHOe
[/l M3y4YeHUs] B paMKaxX OTJe/JbHbIX Tpo(uied, rNpeaycMaTpyuBaeT
pacripefie/ieHMe U CTPYKTYpUMpOBaHHWe ero I10 KJjaccaM, OCHOBHbIM
CoJleprKaTe/IbHbIM JIMHKUAM/pa3zesiaM Kypca;

e [aéT rpUMepHOe pacripeesieHre yueOHOro BpeMeHU, peKOMEeHyeMoro
[J151 U3YUeHHUs OT[e/IbHBIX TeM;

* MpejjiaraeT MNPUMEPHYIO TOC/Ie/0BATENBHOCTE H3yYeHHsl y4eGHOro
Marepuasia C y4éTOM JIOTUKU ITIOCTPOeHUs Kypca, BHYTPUIIPeIMETHBIX U
MeXXIpeIMeTHBIX CBSI3el;

e [1aéT METOJWYECKYI) HWHTepIpeTalyio Liejed W 3afad M3y4YeHUs
npeaMeTra Ha yIIyOJEHHOM ypOBHe C  YY6TOM COBpPEMEHHBIX
MPUOPUTETOB B CUCTeMe  CpefHero  oOujero  obpa3oBaHus,



coZlep)KaTe/IbHOM ~ XapaKTepUCTHUKWA  TUIAHUPYEMBIX  pe3yJIbTaTOB
OCBOEHHUsI OCHOBHOU 00Opa3oBaTe/lbHOM TpOrpaMMbl Cpe/iHero 0011[ero
oOpa3oBaHusl (TMUHOCTHBIX, METANPeIMETHBIX, MMPEJIMETHBIX), a TaKKe
C YUYéTOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABaTe/JbHBIX [JeNCTBUMN
00yuaroI1erocsi Mo 0OCBOEHHUIO CO/iePyKaHUsI TIpeiMeTa.

[To BceM Ha3BaHHBLIM MO3UIMSAM B MpOrpaMMe T0 XUMUM Tpe/lyCMOTpeHa
TIPeeMCTBEHHOCTb C oOyueHHeM XUMHM Ha YpPOBHe OCHOBHOTO 00irero
obOpa3oBaHus. 3a TipefiejlaMHd  yYCTAaHOBJIEHHOM IIPOrpaMMON TI0  XUMHH
oOsi3aTenbHOM  (MHBApMAHTHOM) COCTaBJISAIONIEN  CoO/lep)KaHUsI — yueOHOro
npeamMera «XUMHSI» OCTAa8TCS BO3MOXKHOCTb BbIOOpa ero BapUaTHBHOU
COCTaBJISAIOIEH, KOTOpasi [JIOJDKHA OIpefeNisiTbCd B COOTBETCTBUU  C
HarpaB/ieHHeéM KOHKPeTHOTO npoduisi 00yueHusl.

B cooTBeTcTBUM € KOHLeNTyanbHbIMU mnonoxeHusmu Pr'OC COO o
Ha3HaueHWU T[peJMETOB 6a30130ro U yrayO/siéHHOTO YDOBHEW B cHUCTeMe
muddepeHIIMPOBAaHHOTO 00yueHUsT Ha YPOBHe cpefHero o0iero obpa3oBaHUs
XUMHUSI Ha YpOBHe yrny NEHHOrO0 W3yUYeHHWsl HarpaB/ieH Ha peanu3aluio
NpeeMCTBEHHOCTH MOC/IeAIYIOLMM ~ 3TAaliOM  TIOJyueHUs XUMHUUYEeCKOTro
obpa3zoBaHUs B paMKaX W3yueHUsl CIelUaJbHbIX eCTeCTBeHHO-HayUYHbIX U
XUMWUYEeCKUX  JUCLMIVIMH B By3aX M  OpraHuM3alusx  CpeJHero
npodeccoHabHOTO 00pa3oBaHus. B 93Tol CBA3M wu3yueHUWe TMpefMeTa
«XUMHSI» OPUEHTHUPOBAHO TIPEeMMYIIIeCTBEHHO Ha paclivpeHue W yriayOsieHue
TEOpPeTUYeCKONW U TIPAaKTUYeCKOM TIOJTOTOBKM OOYYarol[UXCsl, BbIOpaBILNX
orpefie/iéHHBI  poduns 0oOyueHHs, B TOM UHC/e C TIepCreKTUBOMN
TOC/IeIyIOIIer0 TO/IyUeHUs XUMHUUecKoro oOpa3oBaHUsi B OpraHM3alUsiX
nipodeccroHaLHOTO 00pa3oBanust. Hapsiay c 3Tum, B cBete TpeboBaHmnii PI'OC
COO K myIaHMpyeMbIM pe3yJ/ibTaTaM 0CBOeHUs defiepasbHON 0Opa3oBaTeTbHON
TIporpaMMbl cpefjHero o0Iiero obOpa3oBaHUs U3yuyeHUe TMpeaMeTa «XHUMUS»
OPUMEHTHMPOBAHO Tak)Xe Ha pelleHue 3aJay BOCIHUTAaHUS M COLMAIbLHOTO
pa3BUTUs 00ydYaroU[uXcs, Ha (HOPMHUPOBaHUE Yy HUX OOIeMHTe/IeKTyaTbHbIX
yMeHul, yMeHUl paljMoHamu3alyy yuebHOro TpyZa U 0000MmIEHHBIX CII0COO0B
JlesITeTbHOCTU, UMEOIINX MeXXIUCITUTIZIMHAPHBIN, Ha/ITIpe/IMeTHBIN XapaKTep.

CocTaB/isIIOLUMU ~ TIpeaMeTa  «XUMHS» Ha ypOBHE  YI/IyOJ/IEHHOTO
W3yUeHUs SIB/ITIOTCS YITyO/IEHHBIe KYPChl — « OpraHnyeckasi Xumusi» U «O0irjas
U HeopraHuueckas xumusi». [Ipy ompezseneHUd TIOAXOAOB K OTOOpy U
CTPYKTYPHOM OpraHM3aliuM COjlep>KaHUsi 3TUX KYPCOB B TIPOrpaMme M0 XUMUU
3a OCHOBY TpuHATHI TosiokeHHss ®I'OC COO o pasmuumsx 6a3oBoro u
yriy0/IEHHOTO YPOBHEH U3yueHus TipeJMeTa.

OcHOBy cojfepxXaHuss KypcoB «OpraHudeckas xumus» U «OOujasi u
HEOpraHWYecKas: XUMHUs» COCTAB/ISIET COBOKYIHOCTb TpPEJMETHBbIX 3HAaHUH U
YMEHHH, OTHOCALMXCsE K 6a30BOMY YPOBHIO H3yYeHHs MpeJmera. JTa CUcTeMa
3HaHWW MOJIydaeT OIpe/ie/ieHHOe TeopeThYecKoe [OMOJIHEeHHe, TM03BOJISoLee
OCO3HAHHO OCBOWTH CYI[eCTBEHHO Oosbiiuii 00BEM  (HaKTOIOTHUYECKOTO
marepuana. Tak, Ha yriyO/J€HHOM ypOBHe W3yueHust mpejMeTa obecrieueHa
BO3MOXKHOCTb 3HAUMTE/BHOTO YBEJIMUYEHHs] 00bEMA 3HAHWK O XHUMHUUYECKHMX
9/IEMEHTaX U CBOWCTBAX MX COeJIMHEHUI HA OCHOBE PaCIIMPeHust U yriiyOieHus
Tpe/CTaB/IeHNi O CTPOEHMH BeIIeCTBA, XMMHYECKO! CBSI3U U 3aKOHOMEPHOCTSIX
MpOTeKaHUsl peaki[uii, pacCMaTpHMBaeMbIX C TOUKU 3peHUsT XUMHYeCKOM
KUHETUKA U TepMOJWHAMUKU. VI3yueHue mMepuoOAMYECKOTO 3aKOHa U
[Tepuoguueckoi  cUCTeMbl XMMUYECKUX  37eMeHTOB  0OasupyeTcs  Ha
COBpEMEHHbIX KBAHTOBOMEXaHWYeCKUX TMpeJCTaB/leHUsIX O CTPOEHHWH aroma.
XuMHUeckasi CBsI3b OOBSICHSIETCS C TOUKH 3PEHHS YHepreTUUeCKUX W3MeHeHUH



npu eé 06pa3OBaHHH Y pa3pyllieHuy, a TakXKe C TOUKW 3peHHsI MeXaHHU3MOB eé
oOpa3oBaHUsl. 6yqu1/1e TUTIOB peakldil [IOToJIHsIeTC  (POpMUpPOBaHUEM
rpe/iCTaB/eHU 00 3/1eKTPOXUMHUUECKUX TPOLieccax U 3/IeKTPOJiM3e pacrljiaBoB
Y pacTBOPOB BellleCTB. B Kypce opraHu4eckoll XWUMHHU TIpU pacCMOTPeHUU
PeaKLMOHHOM CIMOCOOHOCTH  COeIMHEHWM yaensieTcss o0co0oe BHHUMaHUe
BompocaM 00 3/IeKTpOHHBIX 3¢ @dekTax, O B3aMMHOM BJIUSTHUHM aTOMOB B
MOJIeKYJlaX U MeXaHW3MaX peakiiUil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZiep)KaHHe KYPCOB XUMHH
yriayO/EHHOTO YPOBHSI W3y4yeHHsi [JIsi KJIaCCOB  OIpe/le/IEHHOrO HpogJI/IJ'IH
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPy U XapakTep JOIOJHEHWU K oOIiei
cUCTeMe TpeJMeTHbIX 3HaHWI) OKa3bIBAlOT B/USIHHE CMeXHble TipeiMeThl. Tak,
HaripuMep, B COZiep)KaHWW TIpeiMeTa [Jisi K/IaCCOB XUMHUKO-(H3UUeCKOro
nipoduis 6osblioe 3HauUeHue OyyT UMeThb 3/ieMeHThl yueOHOro MaTepurasa 1o
obmeli xumuu. I[Ipy W3yueHWH TIpeMeTa B [JaHHOM CJlydae akiieHT Oyzer
cielaH Ha OOIIHOCTb MeTO/IOB TIO3HAHHS, OOIIHOCTbL 3aKOHOB U TEOpPUW B
XUMUU U B (PU3MKe: aTOMHO-MOJIeKY/IsipHasi Teopusi (MoJieKy/sipHasi Teopusi B
¢du3MKe), 3aKOHbI COXpaHEHUs MacChl M SHEPryH, 3aKOHbI TepMOJMHAMUKU,
3/1IeKTPOJIN3a, TIPe/|CTaB/eH)sl O CTPOEHHH BelecTB U Apyroe.

B TO ke BpeMs B _COJep)KaHWM TPeAMETA [ K/IaCCOB XUMHKO-
Ouonornueckoro podus 6OMbIHI YaeIbHbIN Bec OyZeT UMeTh OpraHuuecKast
xuMus. B 3TOM ciyuae TIpe[OCTaBJ/ISIeTCSI BO3MOXKHOCTb [l Oosee
00CTOATENIPHOTO  PaCCMOTPEHMsS] XUMHUUECKOW OpraHu3al[id KIeTKH Kak
OUMOIOTUUECKON CHCTEMBI, B COCTaB KOTOPOW BXOAAT, K TPUMEPY, TakKue
CTPYKTYpPHbIe KOMITOHEHTBI, KaK JIMIU/bI, Oe/IKH, YTeBO/bl, HYKIeHMHOBbIE
KUCJIOThI U fipyrye. [Ipyu 3TOM 3HaHUS O COCTaBe U CBOMCTBAX Ipe/iCTaBUTe el
OCHOBHBIX KJ/IaCCOB OPraHWYeCKUX BeIeCTB CIYy)KaT OCHOBOU i W3yueHus
CYII[HOCTH Mpo1jeccoB hOTOCUHTE3a, IbIXaHUs], MUII[eBapeHusl.

B muiaHe ¢opmupoBaHUsi OCHOB HayuHOTO MWPOBO33pE€HHs, OCBOEHUS
o0IlleHayYHbIX METOZIOB II03HAHUSI W OMbITa ITPAKTHUUECKOTO TPUMeHeHUs
HayuUHBbIX 3HAaHWM H3ydeHUHe TipeaMeTa «XUMHUs» Ha YI/IyO/JEHHOM YpOBHE
OCHOBAHO Ha MEXIPeJMETHBIX CBS35X C yueOHbIMU TTPeIMeTaMH, BXOZSIIVMU B
cocTaB  TpeAMeTHbIX  obsacteii  «EcTecTBeHHO-HayuHble  TIPEIMETHI»,
«MaTtematvika 1 nHMOOpMaTHKa» U «PyCcCcKull sI3bIK U JTUTEpaTypa».

[Tpu u3yueHWH yueGHOTO TipeaMeTa «XUMHs» Ha yI/IyO/IEHHOM ypOBHE
TaKXe, KaK Ha YpDOBHe OCHOBHOTO U cpeziHero o6imero obpa3oBaHusi (Ha
06a30BOM ypOBHe), 3ajaueli TIEpPBOCTEIIEHHOW  3HAUUMOCTU  SIBJISIETCS
dopMUpoBaHe OCHOB HayKd XWUMHM KakK 00/aCTM  COBpPEMEHHOI'0
eCTeCTBO3HaHUs, TIPAKTUUYECKOW [leITe/IbHOCTHM UejioBeKa W OJHOTO U3
KOMITOHEHTOB MHPOBOM KYJIbTYphl. PellleHWe 3ToW 3a7auM Ha yrayb1éHHOM
yPOBHe U3yueHus ipegMeTa MnpeArosaraeT peaan3aluio Takux Lesei, Kak:

e (¢opMUpoBaHUe Tpe/|CTaB/leHUi: O MaTepuaJibHOM eJUHCTBe MMUPa,
3aKOHOMEpPHOCTSIX M TI03HAaBaeMOCTH SIBJIEHWM TIPUPOZIbl, O MecCTe
XMMHUU B CHUCTEMe eCTeCTBEHHbIX HayK W eé Beayllleld poid B
obecrieueHWY YCTOWUMBOTO pPAa3BUTHSI UeJIOBEUeCTBA: B PeIleHUH
npobjieM 3KO0TUYecKol, SHePreTUUeCKOW U MuIlieBoi 6e30macHOCTH,
B Ppa3BUTUM MeJULIUHbI, CO3/laHMM HOBBIX MaTepuaoB, HOBBIX
HCTOUHHKOB SHepruuy, B obecmieueHUH paLMOHaIbHOTO
TIPUPO/IOTIONH30BaHMs], B (DOPMHPOBAHWM MHUPOBO33pEHUSI U 00IIei
Ky/JbTypbl Ue/lOBeKa, a TakKKe 9SKOJOTMUecku 0OOCHOBAHHOTO
OTHOIIIeHUsI K CBOeMY 3/J0pPOBBIO U MPUPO/IHOM Cpe/ie;



OCBOEHMe CHUCTeMbl 3HAaHWM, JieXaluX B OCHOBE XUMHUYECKOM
COCTaBJISIIOLLe N eCTeCTBEHHO-HayYHOU KapTHHBI Mupa:
(yHaMeHTa/IbHbIX MTOHATHM, 3aKOHOB U TEOPUW XWUMHH, COBPEMEHHBIX
TIpe/iCTaB/IeHU O CTPOEHMH BellleCTBa Ha Pa3HbIX YPOBHSIX — aTOMHOM,
VOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJ/IIPHOM, O TepMOJAWHAMHYECKUX U
KWUHETUUeCKUX 3aKOHOMEPHOCTSX MPOTeKaHWs XUMUYEeCKUX pPeakLyH, O
XUMWYeCKOM paBHOBECHH, PAaCcTBOpaxX M [AUCIEPCHBIX cHUCTeMax, 00
00IIMX HAayUHBIX MPUHLIATIAX XUMHUYEeCKOTO TIPOU3BO/ICTBA;
dopmupoBaHre y  OOyYarOL[UXCA  OCO3HAHHOTO  TOHUMAaHUS
BOCTPeOOBAHHOCTH CUCTEMHBIX XUMWYECKUX 3HAHWU [71si 00BsICHeHUs
K/TFOUeBbIX UZiei U 1pobJsieM COBPeMEeHHOW XUMWH, AJisi 00BsICHeHUsI U
MPOTHO3VMPOBAHUSl  SIBJIEHWM, HMEHIIUX  eCTeCTBeHHO-HAyUHYHO
MPUPOAYY; TPaMOTHOTO pellleHusi Tpo0JieM, CBA3aHHBIX C XUMHeH,
TIPOTHO3MPOBAHMS, aHa/lv3a U OLEHKU C TO3WULUKA 3KOJOTMYECKOM
6e30macHOCTM  TIOC/eICTBUIM  OLITOBOM U TPOM3BO/ICTBEHHOM
JleITelIbHOCTA YeJIOBeKa, CBSI3aHHOM C XMMUYECKHMM ITPOWU3BOJCTBOM,
MCII0/Ib30BaHUEM U 1epepabOTKOM BellecTs;

yriayOneHve —TMpPeACTABIEHUWHA O HAYYHBIX METOJaX  TO3HAHW,
HEOOXOJUMBIX /sl PUOGPETeHUsI YMEHUI OPMeHTUPOBATLCS B MHUDE
BeLIECTB U OOBSCHEHUS XMMWYECKUX SIBJIEHUM, MMEILUX MeCTO B
TIPUPO/ie, B MPaKTUUECKOW [1eATe/TbHOCTU U MOBCEHEBHOM YKU3HHU.

B muiaHe peanu3aluu repBoOYepefHbIX BOCIUTATENbHBIX U PAa3BUBAIOLUX
(byHKLMI 11e/TOCTHOM CHUCTeMbI cpejHero o0iriero oOpa3oBaHUs TIPU U3yUeHUN
npeaMeTa «XUMHUs» Ha yriaybléHHOM ypoBHe 0cC00yH0 —aKTya/lbHOCTb
NproOpeTaroT Takue Lie/iM U 3a/jauM, Kak:

BOCITMTaHWe YOeXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUN TIPUPO/IBI,
yBa)KEHUs] K TIPOIlecCy TBOpUecTBa B 00/aCTH TeopeTHUYeCKUX U
MPUKJ/IaJHBIX UCC/IeOBaHUN B XMMUH, (POPMUPOBaHKE MHUPOBO33pPEeHHS,
COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

pa3BUTHe MOTHBAL[UM K OOy4YeHHWIO U TI03HAHHWIO, CTOCOOHOCTEM K
CAMOKOHTPOJII0O M  CAMOBOCIMTAaHUID HA  OCHOBE  YCBOEHMS
o011leyesioBeueCKUX 1[eHHOCTe;

pa3BUTHe  T[I03HaBaTelbHbIX HWHTEPECOB, WHTE/UIEKTyalbHbIX U
TBOPUECKHUX CIOCOOHOCTeM oOyuaromuxcs, (GopMUpoBaHUE Yy HUX
CO3HATEJILHOTO OTHOIIEeHHSI K CaM00Opa30BaHWI0 U HETIPePHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBUIO YCIeIIHOW TmpodecCMoHa/bHOW U
00111eCTBEHHOM [1esITe/TbHOCTH, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY
3[I0POBBIO 1 TIOTPeOHOCTH B 310POBOM 00pa3e KU3HU;

¢dbopMrpOBaHre yMEeHU U HaBBIKOB Pa3yMHOI'O MPUPOAOII0/b30BaHus,
PasBUTHE  3KOJIOTMYECKOW  KyJbTYpbl, — MPHOOpETeHHe  OrbITa
00111eCTBEHHO-TI0/Ie3HOM IKOJIOTUUECKOU [1esiTe/TbHOCTH.

OO1jee  YKMC/I0 YacoB, TIPeJYCMOTPEHHBIX [I/I1 W3yUeHUsT XUMHH Ha
yriny6/ieHHOM ypoBHe cpefiHero o6iiero obpa3oBanus, coctaBseT 204 4acos:
B 10 knacce — 102 yvaca (3 yaca B Heziento), B 11 knacce — 102 yvaca (3 yaca B
HeJleso).



COJEPXAHUE OBYUEHUSA
10 K/TACC

OPI'TAHUYECKAS XUMUSA

TeopeTuueckye 0CHOBBI OPraHNYeCKON XMMUH.

[Ipeimer W 3HaueHWe OpraHAYecKOM XUMHH, [IpefCTaB/leHhe O
MHOTro00pa3uu OpraHnyeckrX COeUHEeHUM.

DJIeKTPOHHOe CTpPOeHHe aTOMa YI/epofia: OCHOBHOe U BO30YKAEHHOe
COCTOsIHMSL. BasileHTHble BO3MOXXHOCTM aTOMa yrjepoja. XUMHYecKass CBSI3b B
OpraHuuecKuxX coeAuHeHusix. Tumbl TrUOpPUAM3alUM aTOMHBIX opbuTaneit
yrineposa. MexaHu3Mbl 00pa3oBaHUs KOBaJIeHTHOW CBs3W (0OMeHHBIH U
/IOHOPHO-AKL|eNTOPHbIA). THIbI TIePEKPbIBAHUS aTOMHbIX OpOuTanei, o- U -
cBsi3u. OpvHapHasi, BOWHasi U TpoiHas CBsizb. CrocoObl pa3pbiBa CBsi3ell B
MOJIeKyJlaX OpraHuuecKuWx BelrjecTB. [loHsiTie 0 CBOOOAHOM pajuvKare,
HYyKJIeouiie U 37eKTpoduiie.

Teopuss cTpoeHusi opraHuyeckux coenvHeHud A.M. bBytnepoBa wu
COBpPeMeHHbIe Tpe/CTaB/eHuss O CTPYKType MOJ/eKy/l. 3HaueHue Teopuu
CTPOEHHUsI OpraHUYeCKUX CoeAvHeHHH. Moseky/spHble U CTPYKTYpHbIe
¢opmynel. CTpykTypHble (OpPMY/bl  pas3lWYHbIX BUJOB: Ppa3BEpHYyTasd,
COKpallléHHass, ckKejeTHasd. Ms3omepus. Bujsl wH30Mepuu: CTPYKTYpHas,
MPOCTPaHCTBEHHAsd. O/EeKTPOHHble 3((eKTbl B MOJIEKy/lax OpraHu4YecKux
coeJMHeHWH (MHAYKTUBHBINA U Me30MepHbIN 3()(PeKThI).

[IpencraBneHre o Kiaccu(UKalyd OpraHvuueckux BewecTB. [loHsATHE O
(yHKLIMOHATBHOU rpyrre. ['omonorus. ["omosornueckue PAZBL
Cucrematrueckas HOMeHKiatypa opraHaueckux coeguHenurd (IUPAC) wu
TPUBHMA/bHbIE Ha3BaHUs OT/e/IbHbIX Mpe/iCTaBUTeen.

Oco6eHHOCTH 1 K/TacCU(MUKALUS OpraHnuecKuX peakiuii. OKUC/IATeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIMHA B OPraHueCKON XUMUH.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3Y4YeHMsl BelleCTB U MUX IpeBpalleHui:
O3HaKoMmJieHHe ¢ oOpa3ljaMy OpraHMuecKHWX BelleCcTB W MarepuagaMd Ha MX
OCHOBe, OMBITHI MO TPeBpAlLleHWI0 OpPraHWuYeCKUX BeleCTB IPU HarpeBaHWUH
(raBsieHue, oOyT/IMBaHWe U TOpeHHe), KOHCTPYHPOBaHUe MoJesiell MOJeKyJI
OpraHUYeCcKUX BelleCTB.

Yrnesogopoasl.

Ankasnbl. ["'oMosiorndyeckuii psifi ankaHoB, oOias popMysia, HOMeHK/IaTypa
U M30MepHs. ONeKTPOHHOe U MPOCTPaHCTBEHHOE CTPOeHVe MOJIeKYJ aJIKaHOB,
sp -1"I/I6pI/I,Z[I/1361L[I/IH aTOMHBIX opOuTaneii yriepoga, O-CBSi3b. Du3MUeCKHe
CBOMCTBA a/IKaHOB.

XvMHUecKre CBOMCTBA ajJKaHOB: peaklMy 3aMelleHus, M30MepHu3aLiH,
JleTU/IpYpOBaHus, LMK/IU3aluK, NMPOJiM3a, KpeKWHra, ropeHust. [Ipescrasnenve
0 MeXaHW3Me peakLui paJjuKaJbHOIO 3aMellleHHUs.

Haxosxaenuve B nipupoge. CriocoObI 1oiyueHus ¥ IpUMeHeH1e a/IkaHOB.

lluknoankanel. OO6wjasi  ¢dopmysaa, HOMEHK/JaTypa U  H30Mepusl.
OcoOeHHOCTH CTPOEHHSI U XUMHUUeCKHWX CBOWCTB MajbiX (L[UK/IOTPOIIaH,
LUKI00yTaH) ¥ OOBIUHBIX (LMK/IOMEHTAH, I[UK/IOTeKCaH) IMK/I0a/IKaHOB.
CriocoObI 1osiyueHUs ¥ IpUMeHeHUe [TUK/I0a/IKaHOB.

Ankenwl.  ['omosornueckuii  psii  ankeHoB,  obOmias  (opmyra,
HOMEHK/IaTypa. O/IeKTPOHHOe W TIPOCTPAaHCTBEHHOE CTPOeHHe MOJIEeKYJl
aJIKeHOB, Sp°-TMOpWAM3AlLIMsl aTOMHBIX opbOuTanedl yryiepoia, O- W T-CBSI3U.
CprKTypHa;[ ¥ reomerpuueckas (Luc-TpaHC-) wu3oMepus. ®Pu3nueckue



CBOMCTBA ajKeHOB. XHWMHUUeCKHWe CBOMCTBA: PpeakLUW TPUCOeUHEeHUs,
3aMelleHus B (-T10JI0>KeHUe TIPU ABOMHOM CBS3U, TTOJIMMEPHU3aliui U OKHUC/IeHUS.
[IpaBwio MapkoBHUKOBa. KauecTBeHHble peakiUM Ha [IBOWHYH CBSI3b.
Crioco0ObI TI0/TyueHusT ¥ IpUMeHeHHe aJTKEHOB.

AJIKaieHbl. Knaccudukanus a/IKaJJieHOB (conpsbkEéHHBIE,
W30J/IMPOBaHHbIe, KYMyaupoeaHHble). OCOGeHHOCTH 371eKTPOHHOTO CTPOEHUsl U
XUMUUECKUX CBOWCTB COMNpPSDKEHHBIX [AWEeHOB, 1,2- u 1,4-mpucoequHeHUe.
[MTosumepu3anus CONPsDKEHHBIX AueHoB. CIiocoObl TIOMyUeHUs] U TIpUMeHeHHe
a/IKa/IueHOB.

AnkuHbel.  ['omosioruyeckwii  psifi  ankuHOB, o0Omjas  dopmyra,
HOMEHKJ/IaTypa U H30Mepus. OJIEKTPOHHOe M IMPOCTPAaHCTBEHHOe CTpOeHue
MOJIeKYJl ~aJKWHOB, Sp-TMOpHAW3allisi aTOMHBIX opOuTaneil yryepoga.
du3nuecKkre CBOWCTBAa  aJKWHOB. XWUMHWYECKWe CBOMCTBA:  peakluu
NPUCOeINHEHNs, JAUMepU3alii U TpHUMepH3allud, OKHC/eHWs. KucioTHble
CBOMCTBAa aJIKMHOB, HMEIOI[MX KOHLIEBYIO TPOWHYHO CBs3b. KauecTBeHHbIe
PeakIi[uy Ha TPOHHYIO CBsi3b. CIIOCOOBI TTO/TyUeHusT ¥ IpUMeHeHHe aJTKUHOB.

Apomaruueckue yryieBoAOpoAbl (apeHbl). 'oMooruueckui psifi apeHoB,
obmiasi  ¢opmysa, HOMEHK/JaTypa U  HW30Mepusi.  OJIEKTPOHHOe U
TIPOCTPAaHCTBEHHOE CTPOeHWe MOJieKy/ibl OeH3oma. Pu3nueckue CBOMCTBA
apeHoB. XMMHUUeCKHe CBONCTBa OeH30/1a U er0 TOMOJIOTOB: peaki[iu 3aMelleHust
B 0eH30/IbHOM KOJIbLIE U YTJIEBOJOPOJHOM pa/ivKase, peakiuy MpUCcoeuHeHus ],
OKWC/ieHWe roMoyioroB Oen3osa. [IpencraBrieHre 00 OpUEHTHPYHOILEM
JIEMCTBUM 3aMecTuTe/ieli B 0OeH30/IbHOM KOJIblle Ha TIpUMepe aJIKMIbHBIX
pa/IiKaioB, KapOOKCUIbHOU, THAPOKCHUIBHON, aMUHO- U HUTPOTPYIIITLI, aTOMOB
rajioreHoB. OcOOeHHOCTH XWMWUECKHX CBOWCTB cTHpoJa. [losvmepusarus
ctrposa. CriocoObl rosiyueHus ¥ IpUuMeHeHre apoMaTHyeCKUX YI7IeBOZIOPO/IOB.

[lpupoanbii ra3. [IlonmyTHele HedTsHble ra3bl. Hedptsr u  eé
nporcxoaeHre. KaMeHHBIM yroib U TIPOAYKTHI ero mepepaboTku. CriocoObl
repepaboTKU He(TH: TIeperoHka, KPeKWHT (TepMHYeCKHM, KaTaJuTHUeCKUi),
pudopmMuHr, TMponu3. [IpoAyKThl TepepaboTKu HedTH, WX TIPUMeEHeHHe B
TTPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTHUecKas CBSA3b MeX/y pa3/IMYHBIMU KlacCaMu yI/IeBOL0PO/IOB.

ONeKTPOHHOe CTpPOeHHe TajloreHIIPpOU3BOJHBIX YIJ/IeBOLOPOLOB. Peakuyu
3aMelljeHUs1 rajioreHa Ha TUAPOKCOTPYMIly, HUTPOLPYIy, LHUaHOTPYMIY,
aMmyHOorpynny. /leiiCTBMe Ha Ta/IOr€HNPOU3BO/IHbIe BOJHOIO W CIHUPTOBOTO
pacTBopa IIénour. B3aumozencTBre [UraaoreHaJKaHOB C MarHueM U 1[UHKOM.
[lonaTve 0  MeTa/UVIOOpraHUyeckKMx  coeauHeHusx.  Vcrosib3oBaHue
raJIOTeHITPOM3BOJHBIX YIJIEBOZOPOJOB B OBITY, TeXHWKe W TIPU CHUHTE3e
OpraHuyYeCcKux BelljecTsB.

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U UX TpeBpall|eHUN:
v3yueHWe  (PU3NUECKMX  CBOMCTB  yIJIeBOJIOPOZIOB  (PacTBOPUMOCTD),
KaueCTBEHHBIX PeakI[Hil yTeBOI0OPO/IOB Pa3/IMUHbIX K/accoB (0OeciiBeurBaHHe
OpOMHOI WM MOJHOM BOJBI, paCTBOpPA MepPMaHraHaTa Kayvsi, B3aUMOZeMCTBHe
alleTW/ieHa C aMMHAuHBIM pacTBopoM oOKcuza cepebpa(l)), kauecTBeHHOe
oOHapy’KeHUe yryiepofia U BOOpO/ila B OPraHWYeCKUX BeIlecTBax, MOTydYeHue
5TWIEHa U U3y4YeHHe ero CBOMCTB, O3HaKOMJIeHWe C KosutekuusMu «HedTb» u
«¥YTonmb», C obOpasllaMu TIIaCTMAacC, KayuyyKOB W pPe3WHbI, MOZe/dpOoBaHue
MOJIEKYJI YIIeBOLOPO/OB Y Ia/IoOreHIIPOU3BOHBIX YI/IeBOLOPOLOB.

Kucnopojacoaepxainue opraHuyecKye CoeJUHeHus.

[IpenenbHble OAHOATOMHBIE CIUPTHI. CTpoeHHe MoJieKysa (Ha TipuMmepe
MeTaHO/la U 3TaHoja). ['oMosioruueckuii psifi, obimiasi ¢Gopmyra, U3oMepus,



HOMEHK/aTypa U Kiaaccudukaiusi. ®dusrueckue CBOMCTBA TpeJebHbIX
O/IHOATOMHBIX CIUPTOB. BoAOpOAHBIE CBSI3U MEXAYy MOJIeKYJlaMU CIUPTOB.
XYWMHUYeCcKre CBOWCTBA: peaklUM 3aMellleHusi, [ervjpaTalid, OKWUCJIeHUS,
B3aMMO/IEICTBME C OpPraHWYeCKMMM W HEOPraHWYeCKUMHU KHUCIOTaMH.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIE CHUPTHI. [lelicTBUe 3TaHOMa U
MeTaHO/la Ha opraHusM uesnoBeka. CIiocoObl TOMyUeHWS W TMpPUMEHEHHe
O/IHOATOMHBIX CITUPTOB.

ITpocThie 3¢upbl, HOMeHK/IaTypa ¥ u3oMepus. OcobeHHOCTH (HU3NUECKUX
Y XMMUUECKUX CBOMCTB.

MHoroatoMHble CIUPTHI — 3TUIEHIJIMKOIb U T/WLiepUH. Pu3ndeckie U
XMMHUUeCKHMe  CBOMCTBA:  peakUWd  3aMmelleHus, B3aUMOJEUCTBHE  C
OpraHWYeCKUMH W HeOopraHWueCKMMH KUCJIOTaMM, KaueCTBEHHasl peakiysi Ha
MHOroaTOMHble  cruipThl.  [lpeficTaBieHMe O  MexaHHM3Me  peakLUu
HYK/IeoOQUIbHOTO 3amellieHus. [lelicTBre Ha opraHu3M desjoBeka. CriocoObl
MOTyUYeHUs] U TPUMEeHeHUe MHOTOaTOMHBIX CITUPTOB.

@®eHon. CTpoeHWe MOJIEKYJbl, B3aUMHOE B/IMSIHUE THUAPOKCOTPYIIbI U
6eH30sbHOTO sifipa. Pu3nueckue cBoicTBa deHona. OCoOOEHHOCTH XUMHUUYEeCKUX
CBOMCTB (peHosa. KauecTBeHHble peaklv Ha (eHos. TOKCMYHOCTBH (peHoa.
Crioco06sI rosiyueHust v ipuMeHeHue deHoma. @eHosdopManbieryHas CMoJia.

KapOoHU/IbHbIE COEUHEHUS — afbJeru/ibl U KEeTOHBbL. JIeKTPOHHOe
CcTpoeHWe KapOOHWILHOM Tpynmbl. ['oMo/ioTHUeCKHe PSAbl adbJeruioB |
KeTOHOB, 0011jasi popMysia, ©3oMepusi U HOMeHK/IaTypa. du3nueckre CBOMCTBA
anbJEeTUIOB U KETOHOB. XUMHUECKHEe CBOMCTBA a/b/IeTHJO0B U KETOHOB:
peakiuu npucoefuHeHus. OKUCIeHre aibJeru/ioB, KaueCTBeHHbIe peakliyd Ha
anbaerusl. Criocobbl MoyueHNs ¥ IPUMeHeHNe albIeTHI0B U KETOHOB.

OZHOOCHOBHBIE TIpeZiesibHble KapOOHOBbIe KUCIOTBL. OcobeHHOCTH
CTPOEHUsST MOJIEKy/7T KapOOHOBBIX KWUC/IOT. M3oMepusi W HOMEHK/aTypa.
du3nueckrie CBOMCTBA OJHOOCHOBHBIX TIpe/le/IbHBIX KapOOHOBBIX KHCJIOT.
BopopoaHbie CBSI3W MeXAYy MOJIeKy/JIaMid KapOOHOBBIX KHC/IOT. XHUMHUUECKHe
CBOMCTBA: KUC/IOTHbIE CBOMCTBA, peaKLusl STepU(prKaliy, peaki[iui C y4yacTueM
yI7IeBOJIOPOIHOTO pafuKana. OcobeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI.

[ToHsATHE O TIPOU3BOJHBIX KAapOOHOBBIX KHCJIOT — CJIOKHBIX 3dHpax.
MHoroo6pa3ue kKapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB Herpe/ieNlbHbIX U
apoMaTHUYeCKUX KapOOHOBBIX KUCJIOT, JTUKapOOHOBBIX KUCJIOT,

T'MIPOKCUKAapOOHOBLIX KUCIOT. [IpeicTaBUTEM BBICIITMX KapOOHOBLIX KHC/IOT:
CTeapuHOBasl, MaJIbMUTHUHOBAs], OJIEMHOBAsA, /IUHO/AE8as1, AUHO/AeHO8As] KUC/IOTHI.
Crioco0bl TI0/TyueHus1 ¥ pUMeHeHre KapOOHOBBIX KUCJIOT.

CnoxxHble 3¢bupbl. ['oMonoruueckuii psizi, obirjasi ¢popmysia, ©U30MepHUsl U
HOMeHK/IaTypa. ®u3nueckre U XMMHUUYeCKHWe CBOWCTBA: THUAPONU3 B KUC/ION U
L[e/IOUHOM Cpefie.

JKupsl. CTpoeHue, ¢hr3nueckue U XUMUUeCKUe CBOWCTBA >KUPOB: TU/IPOJIN3
B KWC/IOM U Ie/04HOM cpefie. OCcoOEHHOCTU CBOWMCTB >KUPOB, COZEpXKall[iX
OCTaTKU Helpe/ieNTbHbIX XKUPHbIX KUCIOT. 2KUPbI B TIpUPO/eE.

Mbl/1a KaK COJTH BBICIITUX KapOOHOBBIX KHC/IOT, MX MOOIIee IelCTBYE.

OO611ast XxapakTepuCTHKa yrieBoJoB. Kiaccudukaiys yrieBogoB (MOHO-,
Iu- W mojucaxapyuzbl). MoHocaxapuibl: T/H0K03a, (PyKTO3a, Trajakro3a,
pubo3a, fe3okcupubo3a. Pusnueckre CBOWCTBA M HAXOXKAEeHHE B TIPUPO/E.
d®oTrocuHTe3. XUMHUECKHe CBOMCTBa TIJ/IFOKO3bl: peaki[ud C YyuyacTueM
CIIMPTOBBIX W a/IbJETUAHON TPYMI, CIIMPTOBOE M MOJIOYHOKHC/IOe OposkeHHe.
[TpumeHeHUe TJIIOKO3bl, €€ 3HaueHHWe B >KU3He/esTe/JIbHOCTH OpraHu3Ma.
HNucaxapujpl: caxapo3a, MaibTO3a M JIaKTo3a. BoccraHaBiauBaroie U



HEBOCCTaHaBJ/IMBaKolMe Aucaxapyubl. ['maponus nucaxapuoB. HaxoxeHve B
rnpupojie U npuMeHeHue. [lonvcaxapy/ipl: Kpaxmas, TJIMKOTeH W LieJUIk0JI03a.
CTpoeHre MakpOMOJIEKYJl Kpaxmasa, IJIMKOreHa W Lie/lit0/i03bl. dusnueckue
CBOMCTBa Kpaxmajaa U Le/UTI0/03bl. XUMHUeCKHMe CBOMCTBa KpaxmaJa:
TUAPO/IN3, KayeCTBeHHasi peakluuss C HOAOM. XUMHUeCKue CBOMCTBa
L[eJUTFOJIO3bl:  TUAPOJIN3, TMoydyeHHe 3GUpOB Le/uioao3bl. [loHaTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN LIEJIK).

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB M WX TpeBpall|eHUN:
pacTBOPMMOCTb pa3/IMUHbIX COMPTOB B BOZE, B3aWMOJIEUCTBHE 3TaHOMA C
HaTpyeM, OKHCJ/IeHWe 3TU/I0BOr0 CUPTa B a/lbJeruj, Ha pacKaJléHHOU MeIHOU
MPOBOJIOKE, OKWUCJIEHWEe STUOBOTO COMPTA AUXPOMAToM Kaausi (BO3MOXKHO
WCII0/Ib30BaHKe BH/lIeOMaTepyuaioB), KaueCTBEeHHbIE peakl[Md Ha abAerubl (C
rugpokcuaom  auammuHcepebpa(l) u  ruapokcuzom  memu(Il)), peakius
roviepuHa c  rugpokcugom  meau(ll), xWMudeckde CBOWCTBa pacTBOpa
YKCYCHOW KHUC/OThI, B3aWMOJIEKCTBHME pacTBOpa IJIFOKO3bl C TUAPOKCUAOM
meu(Il), B3aumopenicTBre KpaxMasa C MOJIOM, pellleHHe SKCIeprMeHTalbHbIX
3ajgau 1o TemMaMm «CrmpTel U (eHOmMbI», «KapboHoBble KUCIOTHI. COXKHBIE
5¢Upb».

A3oTcojepikaiye opraHnyecKkre coeiNHeHMsl.

AMUHBI — OpraHuyeckve TIPOM3BOJHbIe aMMMaka. Kiaccudukaius
aMUHOB: anudaTthuueckie W apoMaTUuecKue; TepBUYHble, BTOPUUYHbIE U
TpeTuuHble. CTpOeHHe MOJIeKy1, 0bwias GopmyJia, U30Mepusi, HOMEHK/IaTypa U
(du3Myeckre CBOWCTBAa. XHMHUUECKOe CBOWCTBA aqvu(aTUYeCKUX aMUHOB:
OCHOBHbIE CBOMCTBA, aJKW/IMPOBaHWe, B3aUMO/eHNCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOU KuCa0ToM. Co/M ankKu1aMMOHMUS.

AHWIMH — mpe/CTaBUTe/lb aMUHOB apoMmaTudeckoro psija. CTpoeHue
aHW/IMHA. B3aWMHOe B/MsHME TpyNIn aTOMOB B MOJIeKy/le aHWIWHA.
Oco0eHHOCTH XWUMHUYECKUX CBOWCTB aHW/IMHA. KauecTBeHHble peakIMM Ha
anwiH. CriocoObl TIO/lydyeHHsT W TIpUMeHeHHe amudaTHUYeCKUX aMHHOB.
[TosryueHue aHW/IMHA U3 HUTPObOeH30/1a.

AwmmHokucnoTel. Homenknarypa u u3omepust. OTze/IbHble TIpe/CTaBUTeNH
O-aMUHOKMUCJIOT: T/IMIWH, ajaHuH. ®usnueckue CBOWCTBA aMHWHOKHUCJIOT.
XYWMUYeCKre CBOWCTBA aMHUHOKMCIOT KaK aM(OTEepHbIX OpraHUYeCKuX
COeIMHEHW, peaklys TIOJMKOH/AeHCal[ii, oOpa3oBaHHe TIENMTHAHOM CBS3M.
buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TH/POJIA3 TIeNTH/IOB.

benku Kak mpupozHbie TionuMepsl. [lepBUuHasi, BTOpUUHAs U TpeTUYHast
CTpYKTypa OenkoB. XWMHUeCKWe CBOWMCTBA OeNKOB: TMIPOJIN3, [leHaTyparys,
KaueCTBeHHbIE PeaKI[uH Ha OesIKH.

OKCrepuMeHTa/IbHble METO/bl U3y4eHMsl BeIeCTB U UX TpeBpall|eHUN:
pacTBopeHHe GenKOB B BOJie, JeHaTyparus Oe/KOB IPW HarpeBaHWH, IIBETHBIE
peakiui Ha OenKuH, pellleHWe SKCIIepUMEHTa/IbHBIX 33/ad  TI0  TeMaM
«A30TCozepKalljie  OpraHuyeckde  coeguHeHus;» U «Pacmo3HaBaHue
OpPraHUYeCKUX COeMHEHUN».

BbicokoMo/1eKy/IsipHbIe COeANHEeHMS .

OCHOBHbIe TOHSITUS XWMHWHM  BBICOKOMOJIEKYJISIPDHBIX  COeJUHEHUM:
MOHOMEp, TMOJMMep, CTPYKTYPHOe 3BEHO, CTeleHb MOJIMMepU3aliu, CpeHsis
MosieKy/sipHasi Macca. OCHOBHbIE MeTOZbl CHHTEe3a BbICOKOMOJIEKYJ/ISIPHBIX
COeIMHEHUH — MOJIMMePU3aLiyisi U MOJIMKOHAEeHC Cal[Hs.

[TonumepHble MaTepuasnbl. [lnacTmacchl (MOAUSTHIEH, MOJUTIPOIUIIEH,
TIOJIMBUHUIX/IOPH/I, TIOTMCTAPOJI, TIOJUMETH/IMETAaKPH/IAT, I10JTMKapOOHAaTHI,
noyiaTHIeHTepedTanaT). Y THin3alys U repepaboTKa TiacTHKa.



OnacToMephl:  HaTypa/ibHbIM  KayuyK, CHHTeTAYeCKWe  Kay4yyKu
(6yTazrieHOBBIM, XJIOPOTIPEHOBLIM, N30TPEHOBLIN) U CU/TMKOHBI. Pe3nHa.

BonokHa: Harypa/ibHble (XJ/IOMOK, IIepCTh, LIEAK), WCKYCCTBEHHbIE
(BMCKO3a, aLleTaTHOE BOJIOKHO), CHHTeTUYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLasbHOTro Ha3HauyeHus (Tedpnion, KeBJiap,
3/IEKTPOTIPOBO/ISIIIIVE TIOJIMMEPbI, Oropa3iaraeMble IMOJIMMEpHI).

OKCIlep¥MeHTa/IbHble MEeTO[bl M3Y4YeHMsl BelleCTB W WX IpeBpalleHHi:
O3HaKoOMJ/IeHHe C o0pa3llaMyd TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I71aCTMacC, KayyyKOB, pellleHWe 5SKCIIepUMEeHTalbHbIX 3afad [0 TeMme
«Pacro3HaBaHue niacTMacc ¥ BOJIOKOHY.

PacuéTtHble 3a7auu.

HaxoxgeHue MosieKy/sipHOW (DOpMyJibl OPraHUUeCcKOro COeZJMHEHUS T10
MacCOBBIM [JIOJIAM 3/IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxXOXJeHHUe
MOJIEKYJIIPHOM (POPMYJIbI OpPraHMUecKoro coefvHeHUsI 1Mo macce (00bémy)
MPOJYKTOB CrOpaHus, IO KOJMYECTBY Beljectsa (Macce, 00bEMyY) MPOAYKTOB
peakLjii W/WIK WCXOAHBIX BELIeCTB, YCTAHOBJEHHE CTPYKTYPHOHU (hOpMYIibI
OpraHUuYecKOro BelljeCTBa Ha OCHOBe er0 XMMHUYeCKUX CBOWMCTB WU CIIOCOOOB
TOJIyYeHUs], OTpefieJieHre 10/ BbIXOZA MPOAYKTa PeakUyd OT TeOpeTUUeCKH
BO3MOJKHOTO.

MexnpeMeTHbIE CBSI3U.

Peanuzanys MeXnpeIMeTHBIX CBs3€M TPU H3YUEHWM OpraHuuyecKou
xumMud B 10 KJjlacce OCYIIIeCTB/sSIeTCSl depe3 MCII0/Ib30BaHWe Kak OOIuX
€CTeCTBEHHO-HAYYHbIX TOHATUM, TaK W TOHATUM, MPUHATBIX B OTHE/bHBIX
rpeiMeTax eCTeCTBeHHO-HAayUHOI'O LIMKJIA.

OO1me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIi (akT,
TUTNOTe3a, Teopus, 3aKOH, aHa/lu3, CUHTe3, Kjaccudukaius, HabmroneHue,
v3MepeHue, SKCIIepUMeHT, MOZieJlb, MOZIe/IMpOBaHue.

®dusrka: MaTepusi, aTOM, 3/€KTPOH, IPOTOH, HEWTPOH, MOJeKya,
JHepPreTUUeCKWil ypOBeHb, BeIeCTBO, Teyo, OOBEM, arperatHoe COCTOSTHUE
Bell[eCTBa, (pU3MYeCcKre BeTWUYUHBI, eJUHULbI M3MEepPEeHHUs], CKOPOCTb, 3HEprus,
macca.

Buosiorusi: KjieTKa, OpraHu3M, 3KocucTeMa, Ouocdepa, MeTabosu3M,
HacJIeICTBeHHOCTh, aBTOTPO(MHBIN U reTepoTpPOdHBINA TUTT IUTAaHUs, OpO’keHue,
doTocuHTe3, AbixaHue, OesiKU, YIJIeBO/bl, >KUDbI, HYK/JI€MHOBbIe KHC/IOTHI,
(bepMeHTHI.

['eorpadwus: mosie3Hble UCKOIaeMble, TOTIJTUBO.

TexHosOrMsA: TUIEBble TPOAYKTbI, OCHOBBI PAaLMOHAIBLHOTO IUTaHWUS,
MOIOLIIME CPeJCTBA, MaTepHasbl U3 UCKYCCTBEHHBIX M CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIAA 1 HEOPT'TAHUYECKA{A XNUMUSA

TeopeTuueckne 0CHOBbI XUMHUHM.

Atom. CocTaB aTOMHBIX siiep. XHUMWUECKUMd 3jemMeHT. W30Tormbl.
CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, KBAHTOBbIE UKC/Ia. JHEPreTHUYeCcKue
YPOBHU U TIOAYpPOBHU. ATOMHble opbutanu. Kiaccudukaius XUMHUeCKUX
3/1eMeHTOoB (s-, p-, d-, f-anemenTsi). PacripeziesieHre 3/1eKTPOHOB 0 aTOMHbBIM
opbutansm. OJIeKTPOHHble KOH(UTrypal[id aTOMOB 37IeMEHTOB TIepBOTO—
YeTBEPTOrO TIEPUOZIOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUH, 7IeKTPOHHbIE
KOH(UTrypaluv UOHOB. D/IeKTPOOTPULIATETbHOCTb.



[Tepuoguueckuii 3akoH U [lepuoanueckass cUCTeMa XWMHUYECKHX
snemeHTtoB .M. MengeneeBa. CBsd3b NEpPUOJAUECKOTO 3aKOHA W
[Teproanyeckor CHUCTeMbl XMMUUECKHX 3JIEMEHTOB C COBPEMEHHOUW Teopueu
CTPOEHUsI aTOMOB. 3aKOHOMEDHOCTH W3MEHEHMUs] CBOWCTB XUMHUYECKUX
3JIEMEHTOB U 00pa3yemMbIX UMH MPOCTHIX W CI0XKHBIX BEII|eCTB TI0 TPYIMIaM |
repuojiam. 3HaueHve nepuoAnuueckoro 3akoHa /1.11. Menzeneesa.

XvMu4yeckass CBsi3b. BHJIbI XUMHUECKOW CBSI3U: KOBaJIeHTHasi, WOHHas,
MeTa/iiMueckas. MexaHn3Mbl 00pa30BaHUs KOBaJeHTHOW CBSI3U: OOMEHHBIM U
JIOHODHO-aKIL[eMITOPHBIM. ~ DHepruss W JjuHa  CBsi3.  [lo;sIpHOCT®,
HarpaB/JeHHOCTh M HACHII[@eMOCTb KOBAJIeHTHOM CBsI3U. KpaTHble CBsi3M.
BogopoHas cBsi3b. MeXMOneKy/sipHble B3auMOZeNCTBUSI.

BaneHTHOCTE U Ba/JieHTHblE BO3MOXXHOCTHM aTOMOB. CBSI3b 371€KTPOHHOM
CTPYKTYpbl MOJIEKYJl C WX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe
COeIMHEHUH 3/IeMEeHTOB BTOPOTO Mepruo/a).

[IpencraByieHre 0 KOMILIEKCHBIX coefHeHUsiX. CoCTaB KOMILIEKCHOTO
HMOHA:  KOMILIeKcooOpa3oBarenb,  JIMTAHAbL.  3HaueHWEe  KOMILIEKCHBIX
coeuHeHuH. [ToHATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BellectBa MO/IEKY/SIDHOTO W HEMOJIEKY/ISIPHOTO  CTpOeHus. TuIibl
KPUCTA/VIMUeCKUX PELIETOK (CTPYKTYP) U CBOMCTBA BelL[eCTB.

[TonsiTre 0 AucTiepcHbIX crucTeMax. McTtrHHbIe pacTBOpsbl. [IpencraBieHue
0 KOJITOUAHBIX pacTtBopax. CriocoObl BhIpakeHHWs] KOHI[EHTpAI[HHd PacTBOPOB:
MaccoBasi 107151 BelljeCTBa B PaCTBOPe, MOJIsipHasi KOHLleHTpalusi. HacklieHHbIe
Y HEeHaChIlLeHHbIe PaCTBOPBI, PACTBOPUMOCTh. KpucTaniorupaTsl.

Knaccudukaius ¥ HOMEHK/JaTypa  HEOpraHWUeCKUX  BelllecTB.
TpuBUa/ibHbBIE Ha3BaHUS OTHAENbHBIX Mpe/CTaBUTeNIeM HeopraHu4YeCcKux
BelLleCTB.

Knaccudukaiyss ~ XMMUYECKUX ~ peakiuid B~ HEOpraHhueckou |
OpraHWYeCKOU XWUMUM. 3aKOH COXPaHeHUs] MacChl BeIlleCTB; 3aKOH COXPaHEeHUsI
Y TpeBpallleHusi SHepPruyd TpU XUMUUECKUX peakusix. TeryioBble 3(PQeKThI
XUMUUECKUX peaklyi. TepMOXyUMUUeCcKre ypaBHEHUS.

CKOpOCTb XMMHUUECKOW peakl[iud, €€ 3aBUCUMOCTb OT pa3/InuHbIX
(dakTopoB. ['oMoreHHbIe U reTeporeHHble peaki[ui. KaTaaus v KaTaau3aTopkl.

Obpatmble ¥ HeoOpaTHMble peakiuu. XWMHWUECKOe paBHOBecHe.
KoHcTaHTa Xxumuueckoro paBHOBecHs. (PakTOpbI, BAUSIOIIME Ha TIOJI0KEHUEe
XMMHUUECKOTO PaBHOBECUSI: TeMIlepaTypa, /laBjieHue U KOHLIeHTPAl[iX BelleCTB,
yyacTByrIMX B peakiuu. [Ipunrun Jle [Ilatense.

OnekTposiiTHYecKass guccouyaiysa. CunbHble W Crabble 37eKTPOJIUATHI.
Crenenn aucconuauyu. Cpefla BOJHBIX pPaCTBOPOB: KWC/IOTHAasl, HeWTpasbHasd,
ujenouHas. Bopgopoanbii nokaszatens (pH) pactBopa. I'maponms coneid.
Peakiii MFOHHOTO OOMeHa.

OKMCIUTENTBHO-BOCCTAHOBUTE/IbHbIE  peaki[ud. (CTerneHb OKUC/IEHUS.
OxkuciuTenb U BOCCTAaHOBUTEJb. [Iporjecchl OKHC/IeHHWS U BOCCTAaHOBJIEHUS.
BakHelIie OKUC/IATEIM U BOCCTaHOBUTeMW. MeTo/ 3/7IeKTPOHHOTO OasiaHca.
DNeKTpon3 paCTBOPOB U PacIljlaBOB BeIL|ECTB.

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U UX IpeBpalleHUN:
pa3/iokeHre TepOKCHAa BOJOPOJAa B TPUCYTCTBHUM KaTajau3aTopa, MOZEU
KPUCTA/ITMUECKUX  PElIETOK, TpOBeieHWe peaki[iii HOHHOTO 0OMeHa,
orpejieJieHe CpeJibl paCTBOPOB C MOMOII[bI0 UHAUKATOPOB, U3yUYeHHe B/IUSHUS
pa3/iMuHbIX (DAKTOPOB HAa CKOPOCTh XWMUUECKOM peakiud W TI0JI0’KEeHUe
XUMUUECKOTO PaBHOBECHSI.

Heopranuueckas xumusi.



[TonoxeHne HemeTa/ioB B Ilepuoanueckor cucTteMe XUMUUECKUX
ynemeHnToB [I.MI. MeHzaeneeBa ¥ 0COOEHHOCTM CTPOEHUSI HMX AaTOMOB.
du3nuecKre CBOMCTBA HEMETA//IOB. AJIJIOTPOMNUsT HEMeTas/yIoB (Ha TpuMepe
KMC/I0pOZAa, cepsbl, (hocdopa v yriieposa).

Bogopog. Tlonyuenue, pu3sndeckde U XMMUYeCKWe CBOWMCTBA: pPeaklUU C
MeTa//laMA UM HeMeTa/ulaMM, BOCCTaHOBUTEe/bHbIe CBOMCTBA. [ 'UApDHU[BI.
TonnuBHbIE 37IEMEHTHI.

Ianorensl. HaxoxjeHue B MPUPOZEe, CIIOCOOBI MonyueHus, Gpusnueckuie 1
XUMUUeCKre CBOMCTBa. ["asioreHOBOAOPO/BL. Baxxnenme
KUCTIOPOACO/iepIKalliie  CoelMHeHUsi  rajoreHoB.  JlabopaTopHble U
TIPOMBIIIIJIEHHBIE CTIOCOOBI MOTyUeHHs rajioreHoB. [TprMeHeHe TaloreHOB M X
coeIJMHEeHUH.

Kucnopo/, 030H. JlabopaTopHble ¥ TIPOMBIIIIEHHbIE CITOCOOBI TIOTyUeHHs
kucnopoza. Pusnueckre U XMMHAUYeCKUe CBOMCTBA U MPUMEHeHUe KUCI0poJa U
030Ha. OKCcUzbl U NepOKCU/IBI.

Cepa. HaxozeHuwe B Tpupofie, CIOCOOBI TO/yueHusi, (GU3NUECKHe U
xumMuueckue cBorctBa. CepoBogopog, cyabduasl. Oxkcup cepoi(IV), okcup
ceprI(VI). CepHucrasi ¥ cepHast KUC/IOTBI U UX comi. OCOOeHHOCTH CBOWMCTB
cepHOU KUCJI0ThL. [IpriMeHeHre cephl U eé CoeIUHEHUH.

A3oT. HaxokgeHue B TIpHUpoje, CIOCOOBI TonydyeHus, (usnueckue u
XUMHUUeCKHe CBOMCTBAa. AMMHAK, HUTpUAbL. OKcuAbl a3oTa. A30THUCTas U
a30THasE KUCJIOTBI M UX cond. OcoOeHHOCTW CBOMCTB a30THOM KHUCJ/IOTHI.
[TprMeHeHHe a30Ta U €r0 COeJUHEHU. A30THBIE y100peHUsI.

®ocdop. Haxoxzenre B MpUpofe, CrOCOObI MOjyueHus, pusnueckue u
xumuyeckue cBoiictea. ®ochuapr U pochuH. Okcuapt docdopa, dochopHas
kucnotra u eé conu. Ilpumenenue docdopa u ero coeguHeHut. @ocphopHbie
yI00peHwusl.

Yrnepos, Haxox[eHHe B TpUpofe. AJIIOTPOIHbIE MOJU(HUKALIUK.
Du3MyeckMe ¥ XMMHUYECKHe CBOWCTBA MPOCTBIX BELIECTB, 0Opa3soBaHHBIX
yriepoaoM. Okcup yraepoga(ll), okcup yrnepoga(IV), yrosibHasi KUc/aoTa U eé
conmi. AKTUBUPOBaAHHBIN yTO/b, aficopoiys. dyriepeHsl, rpadeH, yriepogHble
HaHOTPYOKu. IIpvMeHeHHe MPOCTHIX BeIeCTB, 00pa30BaHHBIX YIJIEPOJIOM, U
ero CcoeIMHeHUM.

Kpemnwuii. HaxoxkaeHre B TIpUpo/ie, CIIOCOObI TIoyueHus], hHU3nUecKrue 1
xumMuueckue cBorictBa. Okcup kpeMHusi(IV), KpemHHeBasi KUC/I0Ta, CUIAKATHI.
[IpyuMeHeHMe KpeMHUSI U ero coefuHeHuU. CTeK/0, ero MoaydyeHue, BUbI
CTeKJIa.

[Tonoxenne wmetamnoB B Ileproguuecko cUCTeEMe  XUMUUECKUX
yieMeHTOB. OC0OeHHOCTM CTPOEHHWS 3JeKTPOHHBIX 000/I0UeK  aTOMOB
MeTasisioB. Obmue $u3nueckre CBOMCTBA MeTaslioB. [IpyMeHeHre MeTaslJioB B
obITY 1 TexHuKe. CIJlaBbI METaJl/IOB.

ONeKTPOXUMUYECKHI psAJ| HampsokeHWM MeTa/uioB. OOIue CriocoObl

TIOJTyUeHuUst MeTaJslIoB: TUIPOMETATypPI s, TTUPOMEeTaJITyPTrus,
yneKTpometa/utyprus. [ToHsaTHe o Koppo3uu MeTtasuioB. CriocoObl 3alliiThbl OT
KOPPO3WUH.

OO61jas XapakTepuCcTUKa MeTa/uioB [A-rpymnrbl [1epuogrueckoli CucTemMbl
XMUMHYECKUX 3/IeMeHTOB. Harpuii u Kanuil: mojydeHue, (u3nYeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEeHNe TIPOCThIX BelleCTB U UX COeJMHEeHHUH.

OO6r11ast xapakTepucTKa MeTtasioB I11A- -rpyniel 11epuonyeckoi CHCTeMBI
XUMUYECKHX 37eMeHTOB. MarHui W KaibLUMh: TO/yueHue, (QusnueckKue |



XMMUUECKHe CBOWCTBA, MPUMEHEHWe TMPOCThIX BeIeCTB M UX COeJUHEHUM.
JKECTKOCTB BO/IbI M CITIOCOOBI €6 yCTpaHEeHUsI.

AOMUHUN: TIONMyuyeHHe, (U3MYeCKhe U XUMUUeCKue CBOMCTBa,
NprYMeHeHue TIPOCTOr0 BeIecTBa U ero coequHeHUM. AmpOTepHble CBOMCTBA
OKCH/Ia Y TUAPOKCH/A aTFOMUHUS, TUAPOKCOKOMILIEKChI a/TFOMUHUS.

OO1jasi  XapakTepyUCTHKAa MeTa/lIoB TOo00uHBIX moarpyrm  (B-rpyrm)
[Teproanyeckor CUCTEMbI XUMUUECKHX 37IEMEHTOB.

du3nueckre ¥ XMMUYECKUe CBOMCTBA XpOMa U ero coefuHeHUM. OKCH/IbI
u rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpoMartsl U AUXpOMaThl, UX
OKHC/IUTe/IbHbIe CBOMCTBA. [lo/yueHre 1 nprMeHeHre XpoMa.

du3nueckve M XMMUUECKHMe CBOMCTBAa MapraHilla M €ero COeJWHEeHUM.
Baxnenmme coenvHenusi wmaprania(ll), wmapranna(IV), wmapranua(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKUC/IUTE/IbHbIe CBOUCTRBA.

du3snueckie U XUMHUYECKWe CBOMCTBA >Keje3a U ero COoeJWHEHUM.
Oxkcuppl, tuapokcuasl v conu kene3a(ll) u >kemesza(Ill). TlonyuenHue wu
MprYMeHeHue >Kejle3a U ero CrjiaBoB.

du3nueckre U XUMUYECKWe CBOMCTBA MeJu U eé coeHeHuM. [TonyueHue
Y TIpUMeHeHre MeJIh U eé COeJUHEeHU.

LuHK: monydeHue, (U3MUYeCKUe U XMMUUeCKHe CBOMCTBA. AMDOTepHbIe
CBOMCTBAa OKCHJA W TUAPOKCUAA LWHKA, THJIPOKCOKOMIUIEKCHI —LIMHKA.
[IprMeHeHMe 1[MHKa U ero COeJUHEHUM.

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U UX TpeBpalleHUN:
r3ydyeHre 00Opa3lioB HEMeTa/IOB, TOpeHHe cephbl, docdopa, >Kenesa, MarHus B
KUC/IOpOJie, U3yueHue KOJIeKIUud «MeTalibl U CI/IaBbl», B3auUMO/IeCTBUE
I[e/IOUHbIX W  IeJIOYHO3eMeJIbHbIX ~ METa/uUIOB C  BOJAOM  (BO3MOXKHO
WCIO/Ib30BaHre BHUJeOMaTepuasoB), B3auUMOJENCTBUE I[MHKA M Keje3a C
pacTBOpaMU KMCJ/IOT U I1jeJioUel, KaueCTBeHHbIe peakl[id Ha HeopraHuveckKue
aHUOHBbI, KaTWOH BOJOpPOJla U KaTHOHBI MeETa/jIoB, B3aUMOJENCTBUE
TUAPOKCU/IOB aJFOMUHMS M IJUHKA C paCTBOpaMM KHUCJIOT U 1e/I0Uel, pelieHre
9KCIIepUMeHTaNbHBIX 3a/au 1o TeMaM «['anoreHbi», «Cepa U eé coefiMHEHUSI»,
«A30T U dochop M uX coeAMHEHUs», «MeTa/ulbl TJIABHBIX TTOATPYII»,
«MeTasinbl T060UHBIX TTOATPYTIT.

XuMUA U )KU3Hb.

Posb XUMUH B 00ecrieueHWM YCTOWUMBOTO pa3BUTHs UeI0BeueCTBa.
[ToHAATe © HayuHbIX MeTOJlaXx T[O3HAaHWS W METOZOJIOTUM HAyuHOIo
HCCJIe[JOBaHUSI. HayuHbie TIPUHLIUTIBI OpraHu3alid  XUMHUYEeCKOro
TIPOM3BO/ICTBA. [IpOMBIIIIZIEHHbIE CTIOCOOBI TIO/TyUYeHHsT Ba)KHEWIIIMX BeIeCTB
(Ha nmnpuMepe TIPOU3BOJACTBA aMMHaKa, CEPHOM KHUUJIOThHL, MeTaHO/a).
ITpoMbIiiIZIeHHbIE CTIOCOOBI TIO/yUeHWsI MeTa/yIOB W CIIaBOB. XHWMHUYECKOe
3arpsi3HeHHe OKDY’Karolller cpeibl U ero TmnocaeAcTBus. Poib XuUMuUU B
obecrieueHUH YHEPreTUUECKOW 0e301acHOCTH.

XvMusi U 3[0pOBbe YesioBeKa. JlekapcTBeHHble cpefjcTBa. I[IpaBusa
WCIO/Ib30BaHusl JIeKApCTBEHHBIX TMpenaparoB. Ponmb XUMUM B pa3BUTUU
Me/IULIUHBI.

XUMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTHIIEeBbIe A00aBKU. Po/ib XMMUH B
obecrieueHUH NHILEBOM 6e3011acHOCTH.

KocmeTtuueckve v mapdromepHble cpefctBa. beitoBas xumus. [IpaBuna
6e301acHOr0 MCITO/Ib30BAHUS TIPerapaToB OBITOBOM XWMHU B TIOBCEHEBHOU
JKA3HHU.

XvMHUSI B CTPOMTE/bLCTBE: BaKHEHIIIMe CTPOUTE/IbHble MaTepyasibl
(uiemeHT, 6€TOH).



XvuMHsg B CelMbCKOM  Xo03dicTBe. OpraHuyeckue W MHHepasbHbIe
yI00peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepHUasbl, KpaCKW, CTEKJI0, KepaMHUKa.
Matepuarnel /151 371eKTPOHUKK. HaHOTexXHO/IOrUM.

PacuéTtHble 3a7auu.

PacuéThl: Macchl BelllecTBa Wik 00bEMa ra30oB 10 U3BECTHOMY KOJINUECTBY
BelllecTBa, Macce Wi 00BEMY OIHOTO M3 yUaCTBYIOL[UX B Peakld BeIIecTB,
Macchl (00béMa, KO/IMuecTBa BelleCTBa) TMPOAYKTOB Peaklud, eCid OAHO U3
BELeCTB MMeeT TpPUMecH, Macchl (00bEMa, KOIMUYeCTBa BELeCTBa) MPOAYKTa
peakuyuy, eciy OJHO M3 BeleCTB [aHO B BUJie PacTBOpa C ONpefeEéHHOU
MacCOBOM [j0JIed PacTBOPEHHOrO BeIlecTBa, MaCCOBOM [JOJA M MOJISIDHOU
KOHLIEHTpaL[My BellleCTBa B PacTBOpe, [OJU BbIXOJA MPOAYKTa peakLyyd OT
TeopeTUYeCKU BO3MOKHOTO.

MexnpeMeTHbIE CBSI3U.

Peanu3aluist  MeXNpeJMeTHbIX ~CBf3ed MNpU  M3ydeHuM oOLjed u
HEOPraHMYecKol XUMHUH B 11 Kjlacce OCYLLIECTB/ISIETCS Yepe3 HCIO/Ib30BaHKe
Kak OOIIUX eCTeCTBeHHO-HAYYHbIX TOHSTHUM, TaK W TIOHATHM, TIPUHSATHIX B
OTJeNbHBIX TIpeiMeTax eCTeCTBEHHO-HAYUHOr0 [JUKJIa.

OO1me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIi (akT,
TUIO0Te3a, TeOpUs, 3aKOH, aHajlu3, CHHTe3, KaacCU(UKaLus, MepuoJUYHOCTb,
Hab/roieHre, U3MepeHue, SKCIIePUMEHT, MO/ie/Tb, MO/[e/IMPOBaHUe.

®dusrka: MaTepus, MHUKPOMHD, MAakKpOMHpP, aTOM, 3JIEKTPOH, MPOTOH,
HEWTPOH, HWOH, W30TOMNbl, pPAaJAWO0aKTUBHOCTb, MOJIEKY/d, 3SHepPreTUYeCKUu
ypOBeHb, BeIeCTBO, Ten0, O0OBEM, arperaTHoe COCTOSIHME BeIlleCTBa,
vjeanbHbld ras3, (U3nYecKue BeJWYUHBI, eIUHULbI HM3MepeHUs, CKOpOCTh,
SHeprusi, Macca.

Buosiorusi: KjieTKa, OpraHu3M, 3KocucTeMa, Ouocdepa, MeTabosu3Mm,
MaKpO- U MHUKDPO3JIeMeHTbI, OesKH, >KUDbI, YI/IeBO/Ibl, HYK/IeMHOBbIe KUC/IOTHI,
(bepMeHTBI, TOPMOHBI, KDYTOBOPOT BeLL[eCTB U NTOTOK SHEPIUM B S5KOCUCTEMAX.

leorpadus: MuHepasnbl, TOpHbIE T[IOPOJbI, I[IOJ€3HbIE HCKOMaeMbIe,
TOTUIUBO, PECYPCHI.

TexHosorus: XUMUYecKast MPOMBIL/IEHHOCTb, MeTasuly prus,
CTpOUTE/bHbIE MaTepUasbl, CeIbCKOXO3SMCTBEHHOE TPOU3BO/CTBO, MUIeBast
MPOMBILIEHHOCTh,  (hapMal[eBTUUeCKass MPOMBILLJIEHHOCTb, TPOU3BO/CTBO
KOCMeTUYeCKUX TpernaparoB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX MaTepHasioB,
3JIeKTPOHHAs TPOMBILLIIEHHOCTb, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEI 110
XM HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDI

B COOTBETCTBUM C CUCTEMHO-[eATe/TbHOCTHBIM MOJXOJOM B CTPYKType
JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHHUsS MpeAMeTa «XHWMUs» Ha YPOBHE CpeJHero
obiiero obOpa3oBaHUsl BBIJe/IeHbl CJIeIYIOIIMe COCTAaBJISIFOIINE: OCO3HAHUe
00yuaroIUMHUCI POCCUMCKON T'PayKJAHCKOW WAEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO,  CaMOCTOSITE/IBHOCTU W CAMOOIIPeJIeJIeHHI0;  Hajuuue
MOTUBalUM K O0OyueHWI0; TOTOBHOCTb U CIIOCOOHOCTb OOyYarOLUXCs
PYKOBO/ACTBOBaTbCsl MPUHSATBIMM B OOLIECTBE T[IPaBU/IaMH ¥ HOPMaMu
TIOBe/IeHUs]; Ha/lnuKe MPaBOCO3HAHMUSI, SKOJIOTUUECKON KYJIbTYPbl; CIIOCOOHOCTD
CTaBUThb L[e/TU U CTPOUTH >KU3HEHHbIE T1JIaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHS» OTPaKaroT
Cc()OPMUPOBAaHHOCThL OMbITA MO3HABaTeJbHOW W TPAKTUYECKOMN JesiTebHOCTH
00yyJarIUXCs B TIpOLiecce peanu3aliy 00pa3oBaTe/bHOM AeATebHOCTH.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHUsS» OTPaKaroT
Cc()OPMUPOBAaHHOCThL OMbITA MO3HABaTebHOW W TPAKTUYECKOMN JesiTeIbHOCTH
00yyYarIUXCs B TpoLiecce peann3alyi 006pa3oBaTe/ibHOU [IesITe/TbHOCTH, B TOM
YyKCJIe B YaCTH:

1) rpaxAaHCKOr0 BOCTIMTAHUSA:

OCO3HAaHUSI  OOYYalOL[UMHUCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB M|
00s13aHHOCTe, yBa)KeHUs K 3aKOHY U TIPaBOTIOPSIIKY;

Mpe/iCTaB/lIeHUs] O COLMarbHBIX HOpPMAax M TIpaBW/IaX MEeXJIMYHOCTHBIX
OTHOLLIEHUM B KOJVIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JesTeJIbHOCTA MNpPU CO3JaHUU
yueOHBIX TIPOEKTOB, pellleHrny YueOHBIX U M03HaBaTe/IbHbIX 3a/jau, BBITOJTHEHUN
XUMUUECKUX SKCIePUMEHTOB;

CrIoCOOHOCTH TMOHWUMAaTh W MPUHUMaTh MOTHBBLI, HaMepeHHs, JIOTUKY H
apryMeHTbI IPYTUX TIPU aHa/In3e pa3/IMuHbIX BUJOB yUeOHO [1esiTe/IbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHWs] K HCTOPUYECKOMY M HAyUYHOMY HacJ/e[uto
OTeueCTBEHHOW XUMUY;

yBa)KeHUs K TIPOL[eCCY TBOpUeCTBa B 00/IaCTH TEOPUM U TIPAKTUUECKOTO
MPUWIOXKEHUSI XWMWH, OCO3HAHWSI TOTrO, UTO JlJaHHble HayKW eCTb pe3y/bTaT
JUIATEe/IbHBIX ~ Hab/IoleHnH, KPOTIOT/IMBLIX JKCIIePUMEeHTA/bHBIX TIOMCKOB,
MOCTOSTHHOTO TPY/Za YUEHbIX U MPAKTHUKOB;

MHTEepeca M TI03HaBaTeJbHBIX MOTHBOB B TIOyYeHWH U TIOC/IE/YHOLEM
aHamM3e  WHpOpPMALMKM O  TEpeJjoBbIX  JOCTIKEHHSIX  COBPEMEHHOM
OTeueCTBEHHOW XUMUY;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBEHHOI'O CO3HAaHUs, 3STUYECKOr0 TTOBEeJIeHHUS;

CMOCOOHOCTH  OL|eHMBAThb CUTYal[uM, CBs3aHHble C XUMHUECKUMHU
SIBJICHUSIMH, Y TIPUHMMATh OCO3HaHHbIE pelleHus], OPUEHTUPYSCh Ha MOPaJ/IbHO-
HPaBCTBEHHbIE HOPMbI U [IeHHOCTH;

TOTOBHOCTH OLIEHHWBaTh CBOE TOBeJeHue U MOCTYNKHA CBOMX TOBapHILen C
MO3WLIMKA HPABCTBEHHbIX W TIPABOBBIX HOPM M C YUBTOM OCO3HaHUS
MOCJ/Ie/ICTBUN MMOCTYTKOB;

4) ¢popMupoBaHMs Ky/IbTYPHhI 30POBbS:



TIOHUMAaHUSl 1[eHHOCTeH 370pOoBOro W 0Oe3omacHOro obOpasa JKWU3HH,
HeoOXO/JMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

cobmozieHrst TIpaBWI 0e301MacHOTO OOpalljeHus] C Bel[eCTBaMH B OBITY,
TIOBCE/IHEBHOM >KU3HU, B TPY/IOBOU I€ATETLHOCTY;

TIOHUMAHUSI [IEHHOCTH TIPaBWI UWHAUBUAYAJbHOTO U KOJIIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUS] B CUTYAIUsIX, YTPOXKAIOIIUX 370POBbI0 UM JKU3HU
110)i (78

OCO3HAaHWsI  TIOC/TIEACTBUM W HENpUSTUST  BPeJHBIX  TPUBBIYEK
(yroTpebieHus aKOroJist, HAPKOTUKOB, KYPeHHs);

5) TPYAOBOT0 BOCIIMTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JOBaTe/TbCKON
JesITeIbHOCTH,  OOII[eCTBEHHO TIOJIe3HOM, TBOPUECKOM W [IPyTUX BHAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyuaCTHe B PpEIIeHUM TMpPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HarpaB/IeHHOCTH (B paMKaX CBOETO KJ1acca, LIKOJIbI);

WHTepeca K MPAKTUYeCKOMY HM3YUeHUIo mpodeccuii pa3IMuHOTO poja, B
TOM UHCJIe Ha OCHOBE MPUMEHEHHsI TIPeIMETHBIX 3HAHUH 10 XUMUH;

yBaXKeHUs1 K TPyAy, JIOASM TpyAa W pe3y/bTaTaM TpPY/IOBOH
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHAWBUYAJbHOW TpPaeKTOPUU
obpa3oBaHus, Oyayiel mMpodeccuu U peanu3aiid COOCTBEHHBIX JKU3HEHHBIX
TUIAaHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTENM K XUMUU, UHTEPECOB
1 oTpeOHOCTel 00I1IeCTBa;

6) 3K0/I0rHYeCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11e/1eCO00pPa3HOTr0 OTHOIIEHHUSI K TPUPOZie KaK MCTOYHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJIe;

TIOHUMAaHUS T7I00a/IbHOTO XapaKTepa 3KOJIOTHUECKUX TPOOJIeM, BIIUSHUS
KOHOMUUYECKHUX TIPOLIECCOB HAa COCTOSTHUE TIPUPO/THOMN U COL[UATBHOM CPe/Ibl;

OCO3HaHWSI HEeOOXOJMMOCTH WCIIO/Nb30BaHUS [JOCTI)KEHUM XUMHU IS
PellIeHus BOMPOCOB PAljUOHA/IHOTO MPUPO/OTIO/Ib30BaHMS;

AaKTUBHOTO HETIPUSTHUS JIeHCTBUY, TIPUHOCSIIUX BpeJ| OKpY’Karolei
TIPUPO/IHOMW CpeJie, YMeHHs TIPOTHO3UPOBAaTh HEeO/IaroNnpUsTHBIE YKOJIOTUUECKHe
TIOC/IeZICTBUS MPeIIPUHUMAEMbIX IeHCTBUHN U TIPeOTBpAIaTh UX;

Ha/IMUUsl  Pa3BUTOTO  SKOJOTMUYECKOTO  MBIIUIEHUS], JKOJIOTHUECKOH
KYJIbTYDPbI, OMbITA /IEATeJBHOCTA 3KOJIOTMUYECKOM HampaBJIe€HHOCTH, YMEHUs
PYKOBO/ICTBOBaThCSI MU B 1103HABATE/TbHON, KOMMYHUKAaTUBHOW U COLIMA/ILHOMN
NPAaKTHKe, CIOCOOHOCTU W YMEHWs aKTHUBHO TPOTHUBOCTOSITH W/IE0JIOTHH
xeMooouu;

7) EHHOCTH HaYYHOr0 MO3HAHHUS:

MHMPOBO33DEHUSs], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO DPa3BUTHSI
HayKH{ ¥ 00I11eCTBEHHOW TIPAaKTHKH;

TIOHUMAHUSl CHeUPUKA XUMUM KaK HayKh, OCO3HAHUSI €€ pOMu B
(OpPMUPOBaHUY PAlMOHAILHOTO HAyUHOTO MBIIIEHUs, CO3/IaHUU I1eJI0OCTHOTO
nipeZicTaB/ieHust 00 OKPY)Kalol[eM MUPe Kak O e[UHCTBE TIPUPO/Ibl U Ue/IOBEKaA, B
TO3HAHUU TIPUPO/IHBIX 3aKOHOMEPHOCTEM U DEIIeHUM Mpo0/jeM COXpaHeHHs
TIPUPO/IHOTO PaBHOBECHSI;

yOeXXIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUM /i1 COBPEMEHHOU
[[UBWIM3ALIMK: B €€ TyMaHUCTUYECKOW HATpaBJI€HHOCTU U BaXHOW pOSM B
CO3ZIaHUM HOBOM 0a3bl MaTepUabHOU KyJbTYPbl, B pelIeHUd T100ambHbIX
npo0/ieM yCTOWUYMBOTO pPa3BUTHSI Ue/IOBEUECTBA — ChIPhEBOM, SHEPreTHUeCKOMH,



MUIIIEBOM W 9KOJIOTHYeCKOW 0e301aCHOCTA, B  Pa3BUTHH  MeJUIIVHBI,
obecrieueHHH YCJIOBUH YCIEITHOTO TPy/ia U 9KOJIOTHUeCKH KOMGMOPTHOM >KU3HU
KaX/IOTO ujieHa 0011eCTBa;

eCTeCTBeHHO-HayYHOM T'DAMOTHOCTHU: TIOHMMAaHUSI CYIIIHOCTA MeETO/I0B
MO3HAHWS,  WCIIO/b3YeMbIX B €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Tb30BaTh TIOJyYaeMble 3HAHUS [ aHanM3a U OOBSICHEHWS sIBJIEHUH
OKpY’Kaloll[ero MUpa M TIPOUCXOASIIUX B HEM W3MeHEeHUW, YMeHUs JesaThb
000CHOBaHHbIE 3aK/TIOUEHHSI Ha OCHOBE HAyYHBIX (PAKTOB U HMEIOIUXCS
JITAaHHBIX C 1]e/TbI0 TI0/TyYeHUs! JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITE/IbHO HCII0/Ib30BaTh XUMUUECKWe 3HaHWSA /IS
peliieHust Ipo0/ieM B peaTbHBIX KU3HEHHBIX CUTYalLUsX;

VHTepeca K M03HaHWI0, UCC/Iel0BaTeTIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpepbIBHOMY 00pa30oBaHUIO U
camMoo0Opa3oBaHUWI0, K aKTWUBHOMY IIOJIyUeHHIO HOBBIX 3HAaHUW 110 XUMHH B
COOTBETCTBHH C )KMU3HEHHBIMU TTIOTPEOHOCTSIMU;

vHTEpeca K  ocobeHHOCTAM  TpyZa B pa3iduHbIX  cdepax
npodeCCUOHA/TLHOU [1eITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertarpeiMeTHble pe3y/bTaThl OCBOEHUsS] TIPOTPaMMbl 10 XWUMHHM Ha
ypOBHe cpefiHero o6iiiero 06pa3oBaHus BKJIFOUYAIOT:

3HauMMble 71  (OPMUPDOBAaHWS ~ MHUDOBO33peHHUSI  OOyYaroImxcs
MEXIUCIIUTUTMHADHbIE (MeXTIpeIMeTHbIE) o011leHayYHbIe TIOHSITHS,
OTpa’karoll[ie 11eJIOCTHOCTh HAayuHOW KapTHHBI MHUpPa U CIeli(UKy MeTOoJOB
MO3HAHUS, WCTIOMb3yeMbIX B eCTeCTBEHHBIX HayKax (MarTepusi, BeIIeCcTBO,
JHeprusi, siBjieHue, TPOLeCC, CUCTeMa, HayuHbIM (akT, TIPUHLIWI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpus, WCCaefloBaHWe, HabsrofeHWe, W3MepeHue,
9KCIIePUMEHT U JIpyTHe);

yHUBepCaabHbIe yueOHbIe JenCTBUS (mo3HaBarenbHbIE,
KOMMYHUKaTUBHBIe, DeryJiATHBHbIe), obecrieunBaroie (GopMHUPOBaHUE
(byHKIMOHATFHOM TPaMOTHOCTH U COLIMATIbHOM KOMITETEeHIIMM 00yYaroInxcs;

CTIOCOOHOCTD obOyyJaroImxcs WCII0/Ib30BaTh OCBOEHHbIe
MEXIUCLUTIMHADHBIe, MHPOBO33peHUYeCKHe 3HaHWs W  yHHBepCa/bHbIe
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MA/TbHOMN MPAaKTHKe.

MertarnpesiMeTHble pe3y/bTaThl OTPA)KAlOT OBJIafieHWe YHUBEpPCaTbHBIMU
yueOHBIMK  T103HABaTebHbIMH, KOMMYHUKAaTUBHBIMA W  PETYISTUBHBIMHU
JIeUCTBUSIMH.

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe eiiCTBHS

1) 6a3oBbIe JIOTHUECKHe JeHCTBHUSA:

CcaMoCToSITelbHO  (OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoOyieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

orpeJieNiaTh LieU [leATeTlbHOCTHU, 3ajlaBasi MapamMeTpbl U KPUTEPUU UX
JNIOCTWD)KeHUS, COOTHOCUThb pe3yJIbTaTbl JesiTeIbHOCTA C TOCTaB/€HHBIMU
Le/sIMU;

WCII0/Ib30BaTh MPU OCBOEHWH 3HAHWW TPHUEMBI JIOTUUECKOTO MBIIIEHUS:
BbI/IEJIATh XapaKTepHble TIPU3HAKU TMOHSATUN U yCTaHaB/IMBaTh UX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS /1Sl 0ObSICHEHUSI OTAE/TbHBIX (haKTOB
U SIBJIEHUM;



BLIOMpATh OCHOBaHUS W KPUTEPUM [ji KlacCU(PUKALMK BeIecTB U
XUMUYECKHX peakLn;

yCTaHaB/IMBaTb TPUYUHHO-C/IECTBEHHbIE CBSI3M MeEXy H3y4YaeMbIMU
SIBJIEHUSIMY;

CTPOUThH JIOTUUECKHe pacCyXJeHus (MHAYKTHMBHbIE, [eJyKTHMBHbIE, IO
aHasIoruM), BBISB/IATh 3aKOHOMEPHOCTH U MPOTUBOpPEYMS] B pacCMaTpUBaeMbIX
SIBJIEHUSX, (POPMY/IMPOBATh BBIBO/bI U 3aK/TFOUEHUS;

MPUMEHATh B TIpoLlecce  TIO3HAaHUS  MCIOJIb3yeMble B XWMHH
CUMBO/IMYeckre  (3HAaKOBbIe)  MOZeIH,  TpeoOpa3oBbIBaTh  MO/e/IbHbIe
MpefCTaBleHnssT — XMMHAUYeCKUMM 3HaK (CMMBOJI) SJ/IeMeHTa, XWMHUUecKas
dopmyrna, ypaBHEHMe XUMUUYECKOW peaklUud — TPU pelleHuu yueOHBIX
M03HABATe/IbHbIX M TMPAKTUYECKHX 3aJlay, NPUMEHSITh Ha3BaHHble MOJe/IbHbIe
Tpe/iCTaB/IeHNs /1Sl BBISIBJIEHUS] XapaKTepHbIX NTPU3HAKOB M3ydaeMbIX BelleCTB
Y XUMUYeCKUX peaKLUi.

2) 0a3oBbBIe HCC/IE0BATEIbCKHE IeHCTBHS:

BJIaZIleTh OCHOBaMW MEeTOZI0B Hay4YHOIO MO3HAHUS BEIeCTB U XUMUYECKUX
peakLyi;

¢opMynupoBaTh LeMd M 33Jauyd  WCCIe[lOBaHMs,  WCIIO/Ib30BaTh
MOCTaB/IeHHbIEe M CaMOCTOSITE/IbHO C(OPMY/IMPOBaHHbIE BOIPOCHI B KauecTBe
VHCTPYMEeHTa IM03HaHWS U OCHOBBI /11 (DOPMUPOBAHUS TUIIOTE3bI 110 POBEPKe
MPaBU/IbHOCTH BbICKA3bIBa€MbIX CY KJeHHUM;

BJIaZIeTh HaBbIKAMU CaMOCTOSITE/IbHOIO TIJIAHMPOBAHUSI Y TIPOBeJeHUs
yUeHUUeCKUX JKCIIePUMEHTOB, COBEpILEHCTBOBAaTh yMeHHWsi HaOmofaTh 3a
XO[IOM TIpoLiecca, CamMOCTOSITe/TbHO TPOrHO3MPOBAaTh  €ro  pe3yJ/bTarT,
¢dopmympoBate 0000IIeHHST W BBIBOJbI OTHOCUTENBHO [IOCTOBEPHOCTH
pe%yf[bTaTOB WCC/IeIOBaHUs], COCTAaB/IATh 0OOCHOBAHHBIN OTUYET O TIPO/Ie/TAHHOM
pabore;

npuobpeTaTh OMBIT YYeHUYEeCKOM MCC/IeIoBaTe/IbCKOM W TIPOEKTHOM
JesITeTbHOCTH, TIPOSIB/IATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJTbHOMY
MOMCKY METOJOB peIleHUs MPaKTUUeCKUX 3a/auy, MPUMEHEHWIO Pa3Tu4HbIX
METO/IOB [TO3HaHUS.

3) pabora c uadopmanueii:

OpMEHTHMPOBAaTBhCSl B Ppa3/IMUHbIX MCTOUHMKAX HH(OpManuy (Hay4yHO-
TIOTTyJISIPHAst JIUTepaTypa XUMWYEeCKOTO COZIepP)KaHUsi, CTIpaBOUHbIe MOCOOUS,
pecypcel VIHTepHeTa), aHa/IM3UpoBaTh UHPOPMALIMIO Pa3/IUUHbBIX BUJOB U (hOpM
Npe/CTaBleHns,  KPUTHUYECKHM  OLleHWBaTb €8  JOCTOBEpDHOCTb U
HEeINpOTUBOPEUYUBOCTS;

(OpMyIMpOBaTh 3aMpOChl ¥ MPUMEHSITh Pa3/IMUHbIE METO/bI TIPU MOUCKE U
orOope wuHdoOpMalvK, HeOOXOAUMOUN [/ BBITIOJHEHUsT YyueOHBIX 3azau
orpezie/IeHHOr0 TUIIa,

niprobpeTaTh OMBIT MCIOIb30BaHUSI WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX MTOMCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BbIOMpaTh ONTHUMa/NbHYI0 (OpPMYy  TIpeCTaB/IeHUS
vH(opmaLuu (cxeMbl, rpavku, JrarpaMmbl, TaO/INLIBI, PUCYHKH U JPYTHE);

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeAcCTBa TMpu paboTe cC
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusnueckre |
MaTeMaTHuecKrWe) 3HaKM W CUMBOJBIL,  Qopmynbl, abbpeBuatypshl,
HOMEHKJ/IaTypYy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMUECKHE CpeACTBd HAIJIAAHOCTH.



KOMMYHI/IKaTl’IBHbIe YHHUBepPCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHH:

3aJjaBaTh BOIMPOCHI M0 CYI[eCTBY 00Cy»K/1aeMoii TeMbl B XO/ie iuasiora
W/W AUCKYCCUM, BbICKA3bIBaTh W/eHU, (POPMY/IMPOBATh CBOU TpeAJIOKEeHUs
OTHOCUTE/IbHO BbITIOJIHEHUS MIPe/I/I0)KeHHOM 3a/auu;

BBICTYMAaTh C Mpe3eHTalel pe3y/IbTaTOB MO3HaBaTebHOU [1eATe/TbHOCTH,
MOJIyYEHHbIX CaMOCTOSITE/IbHO WM COBMECTHO CO CBEpCTHHKaMHU TIpH
BLITIOJTHEHUM XUMHUYEeCKOro SKCIlepuMeHTa, TMpaKThYecKol paboTel 1o
WCC/Ie[JOBaHUIO CBOMCTB M3y4yaeMbIX BeIlleCTB, peaju3aliy yueOHOro MpoeKTa,
¥ (GopMyMpoBaTh BBIBOZBI MO pe3yjbTaTaM IPOBEAEHHBIX HCC/IeJ0BaHUM
MyTEéM COTJIaCOBaHMsI MO3ULMI B X0/e 00CyK/1eHus1 1 0OMeHa MHEeHHSIMHU.

PEFyJIHTHBHblE YHUBE€PCA/IbHBIE yq86HbIE AEf/’lCTBHH:

CaMOCTOSITe/TbHO TIJIAHUPOBaTh M OCYLLECTB/ISITh CBOK IMO3HABATE/IbHYIO
JlesiTeTbHOCTh, OIpejie/isisi e€ 1jeld M 3aJaud, KOHTPOJMpPOBaTb M MO Mepe
He0oOXOZMMOCTA KOPPEKTHPOBAaTh Mpe/jlaraéMblii aJirOpUTM [JIeHCTBUM IIpH
BBLITIOJTHEHUM Y4eOHBIX W WCC/AeoBaTeNbCKUX 3a/lay, BbIOMpaTh Haunbosee
3¢ deKTUBHBIN CITOCO0 WX pellleHus] C yUETOM TI0/IyUYeHHsI HOBBIX 3HAHUM O
BellleCTBax U XMMHUUECKUX peaKI[usX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [IesiTe/IbHOCTM Ha OCHOBe CaMoOaHaiu3a 1
CaMOOLIeHKHU.

INPE/IMETHBIE PE3YJ/IbTATDBI

[TpegMeTHble pe3y/bTaTbl OCBOEHUS TMpPOTrpaMMbl 10 XHWMHH Ha
yriy0/J€HHOM YpDOBHe Ha YPOBHe cpefHero o01jero oOpa3oBaHUs BK/IHOUAIOT
cneuugmqecm/le A7ist yueOGHOro npeameTta « XUMHsh» HayuHble 3HaHWS, YMEHHUs U
crocoObl ZeiCTBUI 0 OCBOEHUIO, UHTepIpeTaLuu 1 npeo6pa3OBaHH}o 3HaHUMH,
BU/JIbI [IeSITEIbHOCTU TI0 TOJIyUeHHI0 HOBOTO 3HAHUSI U TIPUMEHEHHIO0 3HaHUM B
Pa3IUUHBIX y4eOHBIX CUTYyalUsX, a TAKKe B PeaslbHbIX KU3HEeHHBIX CUTYalUsX,
CBSI3aHHBIX C XMMHUeW. B mporpamMme Mo XUMWU TpeIMETHbIE pe3yJbTaThl
ripe/iCTaB/IeHbl 10 TOJAM U3yueHUsl.

10 KJ/TACC

[TpenMeTHbIe pe3y/ibTaThl OCBOeHUsT Kypca «OpraHudeckasi XUMUSI»
OTpa’karoT:

Cc()OpMUPOBAaHHOCTh TIPE/ICTAaB/IEHU: O MeCTe U 3HaUeHUU OpraHu4yecKon
XMWY B CUCTEME eCTeCTBEHHBIX HayK U eé po/iui B 00ecrieueHu yCTONUHUBOTO
Pa3BUTHUs UeI0BeYeCTBa B PeIlleHHWH Mpo0JieM 5K0/I0THUeCKOM, SHePreTHUeCKou
U TMI[eBOM 0e30MacHOCTH, B pa3BUTHM MeJUIMHBbI, CO3JAHUM HOBBIX
MaTepuaioB, HOBBIX WCTOYHMKOB JHEPryHu, B 00ecrieyeHHWU parjOHaTbLHOTO
MIPUPO/IONO/Ib30BaHusl, B (POPMUPOBAHMM MHUPOBO33peHHUsI U 00Iel Ky/JbTypbl
ye/ioBeKa, a TakKKe 5KOJIOTUYeCKM OOOCHOBAHHOTO OTHOLIEHUsI K CBOEMY
3/JOPOBbIO M IPUPOJIHOM CpeJie;



B/IaJleHWe CUCTeMOM XWMMWYeCKMX 3HaHWW, KOTOpas BKJ/IIOYaerT:
OCHOBOIOJIArarolL[ye TMOHATUA — XWMHUYeCKHM 37eMeHT, aToM, SApO0 U
3/IeKTPOHHasi 000/I0uka aroma, S-, p-, d-aToOMHble OpOWTaMM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHUSI aTOMa, TMOpWAW3alivsi aTOMHBIX OpOuTaneid, WOH,
MOJIeKy/la, Ba/leHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTb, CTelleHb OKWCJIeHUS,
XUMUYecKasi CBsi3b, MOJIb, MOJISIDHAsi Macca, MOJISIPHBIM O0BEM, YTJIepOHBIMA
CKeneT, (yHKUWOHanbHasi TCpYyIa, paJuKaa, CTPYKTYpHble (OPMYJIbI
(pa3BépHYyTble, COKpallléHHble, CKeJeTHble), HW30MepHsi CTPYKTypHasi W
MPOCTPaHCTBEHHas (reoMeTpUuecKasi, OnThYecKasi), i3oMepbl, TOMOJIOrMYeCKUI
psif, TOMOJIOTH, YIJIeBOAOPO/AbI, KUC/IOPOJ- U a30TCojepyKaljue OopraHuyeckue
COoeIMHEeHMsI, MOHOMEP, T0JIMMep, CTPYKTYPHOe 3BeHO, BbICOKOMOJIEKYJISIPHbIe
COeIMHEHUsI; TEOpUU, 3aKOHbI (repuoguyeckuii 3akoH [I. V. MeHgeneeBa,
Teopusi CTpOeHUs1 OpraHuyeckux Bewjects A. M. ByTyiepoBa, 3aKOH COXpaHeHHs
MacChl BeleCTB, 3aKOH COXpaHeHUs U IpeBpall{eHHs] SHePIUM MPpYU XUMUYEeCKUX
peakuysx), 3aKOHOMEPHOCTH, CUMBOJ/IMYECKUI S3BIK XUMUU,
MHPOBO33peHUYeCKUe 3HaHWs, Jie)Kalljie B OCHOBe INOHMMAaHUsl NPUUYUHHOCTU U
CUCTEMHOCTH XMMHYECKUX $IBJIHWH; TIpeJCTaBlIeHUs] O MeXaHH3Max
XUMHUUYECKUX peakLyHy, TepMOJUHaMUUeCKUX " KUHETUYeCKUX
3aKOHOMEPHOCTSIX WX MPOTeKaHWs, O B3aWMHOM BJ/IUSIHUM aTOMOB U TPYIIII
aTOMOB B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIN 3(P(eKTbl, OpUeHTaHThI | 1
II popa); dakrosornueckue cBefjleHUsI O CBOMCTBaX, COCTaBe, MOJyUYeHUU WU
6e30MacHOM HCTOb30BAHUY Ba)KHEMILIUX OPraHWYeCKHUX BelecTB B OBITYy U
MPAaKTUYeCKOW  JIeITe/IbHOCTH  YesioBeKa, OOIUMX Hay4yHbIX TPUHLIMIAX
XUMUYECKOT0 TIPDOM3BOJACTBA (Ha TMpuUMepe TPOM3BOJACTBA  MeTaHOJa,
nepepaboTKu HeTH);

Cc()OPMUPOBAHHOCTb YMEHHWH: BBISIB/ISATh XapaKTepHble MPU3HAKW MOHATHM,
yCTaHaB/IWBaTh WX B3aUMOCBS3b, MCII0/Ib30BaThb COOTBETCTBYIOLME ITOHATUS
TP OMKCAHWU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYeCKHUX COeJMHEeHUN;

Cc()OpMUPOBaHHOCTb YMEHUIA:

WCII0/Ib30BaTh XUMUYECKYIH0 CUMBOJIMKY [JIs1 COCTaB/IeHUs] MOJIeKYJIsIPHBIX
M CTPYKTYPHbIX (pa3sBEpPHYTHIX, COKpAILEHHbIX M CKeJIeTHbIX) (OpPMYJ
OpraHUYeCKUX BelecTB;

COCTaB/IATb ypaBHEHUs] XUMWYECKHMX peakUWid M pacKpblBaTb HUX
CYLHOCTb:  OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX ~ peakUWid  TOCPeCTBOM
COCTaBJIeHUs MIEKTPOHHOTrO OaslaHca 3TUX peaklui, peaklyii HOHHOTO obMeHa
MyTEéM COCTaBJIEHUS UX TOJIHBIX U COKPAI|éHHbIX MOHHBIX YPaBHEHUN;

W3roTaB/IWBaTh  MOJe/NM  MOJIeKYJl OpraHu4yeCcKMx  BelecTB s
WTFOCTPaLMU UX XMMUUECKOr0 Y TIPOCTPAaHCTBEHHOI'0 CTPOEHMUS;

Cc(OpMUPOBaHHOCTh YMEHMI: yCTaHaB/IUBaThb TIpUHA//1eXKHOCTh
WM3yUeHHbIX OpraHuYyecKWxX BeljecTB I10 UX COCTaBy M CTPOEHUI0 K
Orpe/ie/IEHHOMY K/acCy/TpyIie COeJWHEeHWW, J[aBaTb WM Ha3BaHUS MO
cuctematnyeckod HoMmeHknarype (IUPAC) u npuBoguTh TpUBHAIbHBIE
Ha3BaHUS Uil OT[eNbHBbIX MpeJCTaBUTe/e OpPraHUYeCKUX BeLeCTB (3THJ/IEH,
aleTU/eH, TOMYyOs, TJULEPUH, STWIEeHIVIUKO/Ib, (eHos, (opmanbaerus,
aljetajb/ieru/, aleToH, MypaBbHHas KUC/I0Ta, YKCYyCHask KUC/10Ta, CTeapuHOBasd,
OJIEMHOBAs1, MaJIbMUTUHOBAsI KWC/IOTHI, [JIMLWH, a/laHWH, MaibTo3a, (PPyKTO3a,
aHW/IVH, JMBUHWI, U30IIPEH, XJIOPONPEH, CTUPOJI U IpyTHe);

C()OPMUPOBAaHHOCTb YMEHUsI OIpeJeNaTb BHJ XUMHUYECKOM CBSI3M B
OpraHUYecKuX COeJMHeHUsX (KOBajleHTHasi M WOHHasl CBfI3b, O- U TI-CBSI3b,
BO/IOPO/IHasI CBSI3b);



c(hOpPMHUPOBAaHHOCTb yMEHUS TPUMEHSITh TI0JIO)KEHWUS] TeOPUU CTPOEHUsI
opraHdueckux BeiriectB A. M. bytnepoBa i 00bSICHEHUS 3aBUCUMOCTH
CBOMCTB BeLIeCTB OT UX COCTaBa U CTPOEHUSI;

c(hOpPMUPDOBAaHHOCTb yYMEHUW XapaKTepHU30BaTb COCTaB, CTPOEHMUeE,
dbu3nyeckre U XMMHUYECKUe CBOMCTBA THUIMUUHBIX Mpe/ICTaBUTEeeN pa3Tu4HbIX
KJIaCCOB  OpPraHWYecKUX BeleCTB: aJKaHOB, I[MK/I0aJKaHOB, aKeHOB,
asKa/IMeHOB, aJIKWHOB, apOMaTUYeCKUX YIeBOAOPOOB, CIIMPTOB, albAerUioB,
KEeTOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX WM CJOKHBIX 3(HUPOB, JKUPOB,
HUTPOCOEJUHEHUM ¥ aMMHOB, aMUHOKUC/IOT, 6eNKOB, yrieBogoB (MOHO-, JU- U
MO/IMCaxapyu/ioB), W/UIKOCTPUPOBaTb TE€HETUUYECKYI0 CBSI3b MEXAY HHUMU
YPaBHEHUSIMA COOTBETCTBYHOIIUX XUMHUYECKUX peakl[uid C HCM0Jb30BaHUEM
CTPYKTYPHBIX (hOpPMYJI;

c(hOPMHUPOBAaHHOCTb YMEHHUs TIOATBEPXKAAaTh Ha KOHKPETHBIX IpuMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHOHN CTIOCOOHOCTH OpPraHUYecKuX COeIMHeHUH
OT KPaTHOCTHU M TUIA KOBaJIeHTHOM CBSA3U (0O- U T-CBSI3U), B3aUMHOT'O BJ/IUSIHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKy/1ax;

c(hOpMHUPOBaHHOCTb YMEeHUSsI XapaKTepHU30BaTh VCTOYHUKU
yT7IeBOJIOPO/IHOTO  ChIpbsi (HedTh, TPUPOJHBIA Tra3, YroJib), CIOCOObI ero
nepepabOTKK U TIPAKTHYECKOe PUMEHEHHe MPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAaHHOCTD BJIa[ieHHsI CUCTEMOU 3HAaHUM O eCTeCTBEeHHO-HayUHbIX
MeToJjaX TI03HaHWUS —  HAOJIOJeHWM, UW3MepeHWH, MOJe/MPOBaHuH,
SKCcriepyuMeHTe (peaslbHOM M MBICJIEHHOM) U YMeHUSsI IPUMEHSITh 5TH 3HAHUS;

chOpDMUPDOBAaHHOCTb ~ yMEHMUSI  TIPUMEHSATb  OCHOBHbIE  OrMeparuu
MBICJTUTE/IGHOM [/leATe/IbHOCTH — aHalu3 W CUHTe3, CpaBHeHue, 0000IIeHMe,
CUCTEeMAaTU3allvl0, BbIsSIBJIEHWE TIPUYMHHO-CIEACTBEHHbIX CBS3ed — [/
M3yUeHUsI CBOMCTB BeI[eCTB U XUMUYECKUX peaKLuy;

c(hOpPMHUPOBAHHOCTb YMEHUM: BbISB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUM
C TIOHSITUSIMU U TIpeJCTaB/IEHUSIMU JPYTHMX eCTeCTBEHHO-HayYHbIX TpeMeTOB
st Oojiee  OCO3HAHHOTO TTOHUMAaHMS CYIIHOCTH MaTepHanbHOTO eAWHCTBA
MHpa, HCMOJb30BaTh CUCTEMHbIe 3HAHUS TI0 OPraHUUeCKOM XUMUU [Jis
00BSICHEHUsSI ¥ TIPOTHO3WPOBAHUS sIBJIEHUH, UMEIOIINX eCTeCTBeHHO-HayUHYIO
IIpUPOAY;

c(hOpPMHUPOBAaHHOCTb YMEHUM: TMPOBOAUTb PACUYEThl TI0 XUMHUUYECKUM
dbopmMy/siaM UM ypaBHEHUSIM XUMHUUECKUX PpeaklUUd C UCI0JIb30BaHUEM
(U3MUeCKUX BeIWMUMH (Macca, OO0BEM Tra30B, KOJMUECTBO BeIeCTBa),
XapaKTepU3YIOI[UX BeIlecTBa C KOJIMUeCTBEHHOM CTOPOHBI: PaCyéThbl TIO
HaXOXJEHUI0 XUMHUUeCKOW (OpMy/ibl BellleCTBa MO H3BECTHBIM MaCCOBBIM
JIONSIM ~ XUMUYECKUX  37IeMEHTOB, TIPOJIyKTaM  CrOpaHus, IJIOTHOCTH
ra3000pa3HbIX BeIeCTB;

C(OpPMHPOBAaHHOCTb ~ YMEHHH:  NPOrHO3WPOBaTh, AHAIM3MPOBATE U
OLIEHMBATh C MO3MLUI SKOJIOrMYECKOl (5e30MacHOCTH MOC/IeCTBUsE ObITOBOM U
TIPOM3BO/ICTBEHHON [IeSITe/IbHOCTU UejioBeKa, CBsSI3aHHOW C TiepepabOoTKOM
BEIlleCTB, MCIIO/b30BaTh TIOJIyUYeHHble 3HAHUSI [Jis1 TIPUHSITAS TPaMOTHBIX
pelilieHu# mpob/ieM B CUTyaIusiX, CBS3aHHbBIX C XUMUEH;

c(hOpMHUPOBAHHOCTb YMEHHUI: CaMOCTOSITE/IbHO MJIAHUPOBAaTh U TIPOBOUTH
XUMUUECKUN SKCIepUMEHT (MoJiydeHue W U3y4yeHue CBOMCTB OpPraHUYeCKUX
BellleCTB, KauyeCTBEHHbIe peaKluM YIJIeBOJAOPOAOB pa3/IMuUHbIX K/IaCCOB W
KUC/IOPOZCO/iepyKall[iX OPraHUYeCKHX BEIeCTB, pellieHre SKCIepUMeHTaTbHbIX
3aJjau TI0 PACIIO3HABAaHHIO OPraHUUYECKHX BeIeCTB) C COOJIIO/IEHHEM TTpaBUII
Ge3oracHoro obpalljeHus] C BellecTBaMU U 1abopaTOpHBIM 000pY/I0BaHHEM,



(opMynMpoBaTh LieJib UCC/Ie[0BaHUs, TpeACTaB/IATb B pas3/IMyHOW (opme
pe3y/bTaThl S5KCIIePUMEeHTa, aHaJIM3UPOBaTh U OL|EHUBATh UX JOCTOBEPHOCTD;

Cc()OpMUPOBaHHOCTb YMEHUIA:

co0/r0aTh TpaBUIa 3KOJIOTMUECKH 11e/ieco00pa3Horo moBefieHust B OBITY
M TPYJOBOM [leITeJIbHOCTM B LeJsIX COXPaHEHUsI CBOEro 3/0pOBbS,
OKpY»Karolel TIPUPOJHON Cpefibl U JOCTYIKEHUS €8 YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUUYECKOrO [JEeUCTBUSI Ha JKMBbIe OpPraHU3MBbI
orpe/ie/IEHHbIX OPraHUYeCKUX BellleCcTB, MOHMMast cMbIc rokaszaTens [11K;

aHaJTM3UPOBaTh 11e/1ecO00Pa3HOCTb NMPUMEHeHUs] OPraHUueCKUX BelecTB B
TIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3peHHsI COOTHOILIEHUST PUCK-TIONb3a;

C()OPMUPOBAHHOCTb YMEHMM: OCYLIECTB/IAThH Llie/leHanpaB/IeHHbId TTOUCK
XUMHUYecKol uHGOpMalMM B pa3/IMUHBIX MCTOUYHMKAx (HaydyHas v yueOHO-
Hay4JHas JTepaTypa, CpeJiCTBa MacCOBOM MH(oOpMaluy, VIHTepHeT U pyrue),
KPUTUUYECKU aHa/TM3UPOBaTh XUMUUECKYI0 WH(pOpPMaIHI0, repepabaThiBaTh eé u
WCTIOb30BaTh B COOTBETCTBUM C TIOCTaBJI€HHOW yueOHOM 3a/jaueii.

11 KJZTIACC

ITpemMeTHBIE pe3y/abTaThl OCBOEHHSI Kypca «OOiias ¥ HeopraHudeckast
XUMUST» OTPayKaroT:

Cc()OpMUPOBAaHHOCTh TIPE/ICTAB/IEHUN: O MaTepuaTbHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX Y M03HAaBaeMOCTH SIBJIEHUM TMPUPOJbI, O MeCTe M 3HaYeHUH
XMWY B CUCTEMe eCTeCTBEHHBIX HayK U eé PO/ B 00ecrieueHu yCTONUNBOrO
pa3BUTHUs, B pellleHUU MpPoOieM 3KOJ0rMUecKoi, SHepreTUyeckod U THIeBON
Oe30omacHOCTH, B Pa3BUTUU MeJUIMHBI, CO3/IaHUM HOBBIX MaTepHa/iOB, HOBBIX
HCTOYHUKOB SHEpruu, B 00ecrieueHuH palMoHaIbHOTO TIPUPOZOTIO/IH30BaHus, B
(dbopMHpOBaHMY MHUPOBO33peHHs1 U 00Iell Ky/JbTypbl Ue/liOBeKa, a TakKKe
9KOJIOTMUeCKH 0O0CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U TPUPOJHOU
cpeze;

B/IaJleHWe CUCTeMOM XUMMWYEeCKHMX 3HaHWW, KOTOpas BKJ/IIOYaerT:
OCHOBOIIOJIArarolye TOHATHUS — XUMHYECKAW 371eMEeHT, aroM, SiJp0 aToMa,
W30TOMbI, 3/IEKTPOHHass 00osiouka aroma, S-, p-, d-aTOMHbIe opOuUTaIH,
OCHOBHOe U BO30YX/JEHHOE COCTOSIHUS aToMa, TUOpUAW3alusi aTOMHBIX
opbuTasneli, MOH, MOJIeKy/a, BaJIEHTHOCTb, 37IeKTPOOTPHULIATETLHOCTh, CTeleHb
OKMC/IeHUs, XUMHYecKass CBg3b (KOBajleHTHasl, WOHHas, MeTauinueckas,
BOJIOPO/IHAs), KPUCTa//IMYecKasl pelléTka, XUMHUYecKasi peakLus, pacTBOp,
3JIEKTPO/IUTBI, HEe3JIeKTPOJIUTHI, 3JIEKTPOIUTUYECKasi AUCCOLMAaLs, CTerneHb
JCCOLMalMM, BOJOPOJHBIM I[I0Ka3aTe/lb, OKUC/IUTe/b, BOCCTaHOBUTE/b,
TeryIOBOM 3(PHeKT XUMHUUYeCKOW PpeaklUM, CKOPOCTb XWMWUUECKOW peakluH,
XUMHUYECKOe paBHOBECHE; TEOPHMM U 3aKOHBI (TeopHusl 31eKTPOJUTUYECKON
Jucconyanuu, nepuoauueckuit 3akoH [I.M. MeHzieneeBa, 3aKOH COXpaHeHUs
MacChl Bell|eCTB, 3aKOH COXPaHeHHUs M MpeBpallleHUs] SHePTruy NPy XUMHAUYeCKUX
peakLysX, 3aKOH MOCTOSTHCTBA COCTaBa BelleCTB, 3aKOH JEeUCTBYIOIMX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHN $I3bIK XMMWUW, MHPOBO33pEHUYECKHe 3HaHUS,
Jie)Kallie B OCHOBe TOHMMaHUWsl MPUYMHHOCTA U CHUCTEMHOCTHM XUMHYECKUX
SIBJIEHHW; COBPEMeHHble MpeJCTaB/JeHUsI O CTPOEHUM BellleCTBa Ha aTOMHOM,
VIOHHO-MOJIEKY/IIPHOM Y HaJIMOJIEKY/IIDHOM YPOBHSIX; TPEeJCTaB/IeHUsI O
MexXaHU3MaX XMMHUUYeCKUX peakLlUi, TepMOJWHAaMUUeCKMX W KUHETHUeCKUX
3aKOHOMEPHOCTSIX UX TPOTeKaHWsl, 0 XMMUUeCKOM paBHOBECHUM, pacTBOpax U
[CTIePCHBIX CHUCTeMax; (paKTOJOrMYecKrue CBeleHWs O CBOMCTBax, COCTaBe,
rosyueHUd U 0e30MacHOM WKCIIO/b30BaHUM BaKHEWIIIMX HeopraHUYecKuX
BellleCTB B OBITY M MPaKTUUECKOW [esTeTbHOCTU uesioBeKa, OOIMX Hay4HbIX
TPUHLMITAX XMMHAUYECKOT0 MMPOU3BO/CTBa;



c(hOpPMUPOBAaHHOCTb YMEHUU: BBISIBJIATh XapaKTepHble MPU3HAKU MMOHSTUM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, HCIIO/Ib30BaTh COOTBETCTBYIOLLWE TOHSITHUS
TP ONKCAHWU HeOPraHWYeCKUX Bell[eCTB U MX MpeBpalleHu;

Cc()OPMUPOBAHHOCTb YMEHUS HUCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY /IS
cocTaB/ieHdss (OPMy/a BellecTB M yYpaBHEHUMM XMMHUUECKUX peakLi,
cuctematnyeckyto HoMmeHknaTypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJ|e/TbHBIX BeLeCTB;

Cc()OPMUPOBAHHOCTb YMEHHs ONpefieNsiTb BaJeHTHOCTb W  CTeleHb
OKMC/IeHUs] XUMUYEeCKUX 3JIEMEHTOB B COeJWHEHUsX, BUJ XMMHUUYECKOW CBSI3U
(KoBasieHTHasi, MOHHAs!, MeTa/yInyecKas, BOJOPOJHAas), TUIl KPUCTa/UTMUeCKOU
PeLIETKM KOHKPETHOTO BeLeCTBa;

cOpMUPOBAHHOCTb YMEHUsI OOBSCHSTh 3aBUCUMOCTb CBOMCTB BeIl[eCTB OT
BUJIA XUMHWUECKOW CBS3U W THUMA KPUCTA/UIMUECKON PpeIleéTKd, OOMeHHbIM U
JIOHOPHO-aKL[eMTOPHBIM MeXaHN3MbI 00pa30BaHKsI KOBaJIeHTHOM CBSI3U;

Cc()OPMUPOBAHHOCTb ~YMEHUMW: KJIaCCH(ULIMPOBaTh: HeOpraHu4eckKue
Bell[eCTBAa II0 HUX COCTaBy, XMMHYECKHWe DeakLWyd MO pa3/MYHbIM MpHU3HaKaM
(uMcy M COCTaBy pearvpyroljux BeIlecTB, TeljioBOMYy 3(Q(eKTy peakLuH,
VU3MEHeHUI0 CTereHel OKHUC/IeHWs 3/IeMeHTOB, 00paTHMOCTH, YyuyaCTUIO
KaTrajv3aropa U Jpyrue); CaMOCTOSITe/IbHO BbIOMpPATh OCHOBAaHUSI U KPUTEPUU
JU1s1 K/1aCCU(MKALMKM U3ydaeMbIX BeleCTB M XUMUUeCKUX peaKkLni;

Cc()OpMUPOBaHHOCTb YMEHHSI PacKpbIBaTb CMBIC/ EPUOAUUECKOr0 3aKOHa
. WN. MenpeneeBa W [IeMOHCTPUPOBaTb €ro  CUCTEMAaTU3HPYIOLIYO,
OOBSCHUTE/IbHYIO U TIPOTHOCTUYECKYI0 (DYHKLIWY;

Cc()OPMUPOBAHHOCTb YMEHHWU: XapaKTepHU30BaTb 3/€KTPOHHOE CTPOeHHe
aTOMOB W HOHOB XHWMHUECKHX 3/IeMEHTOB IepBOr0—YeTBEPTOrO IEepUO/IOB
[Tepuoguueckori  cuctembl .M. MeHgeneeBa, WUCHO/b3ysl  TOHSATHUS
«3HEepreTUYeCKre ypPOBHU», «IHEPreTUYecKre MoAyPOBHU», «S-, p-, d-aTOMHbIe
opGuTanm», «OCHOBHOE W BO30YXKAEHHOE SHepreThyecKue coCTosIHuS! aToma»;
00BACHATH 3aKOHOMEPHOCTH M3MEHEeHHsI CBOUCTB XUMUUECKUX IJIEMEHTOB U UX
coefvHeHWA 1O nepuosaM M rpynmnam [lepuosnueckor cucremsr [. N.
MenzienieeBa, BajleHTHble BO3MOXXHOCTW aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUSI UX 3/IEKTPOHHBIX 000JI0UeK;

chOpMHUPOBAaHHOCTh YMEHHUH: XapaKTepu30BaTh (OIMHCBHIBaTh) 0OII[He
XUMUYECKHe CBOWCTBA BeLeCTB Ppas3/IMUHbIX K/IaCCOB, ITOATBEPKIATh
CyLL[eCTBOBaHHE T€HEeTUUECKOW CBSI3W MeXKJy HeOpraHW4eCKMMHU BelleCTBaMH C
MOMOLLBI0 YPaBHEHU COOTBETCTBYIOIMX XUMUYECKUX PeaKL1i;

C()OPMUPOBAHHOCTb YMEHMSI PacKpbIBaTh CYIJHOCTb: OKUC/IATETbHO-
BOCCTaHOBUTE/IbHBIX peakLMi IOCPeJCTBOM COCTaBJI€HUSI 3JIEKTPOHHOIO
OanmaHca 3TUX peakLWH; peakUWi HMOHHOrO OOMeHa TYTEM COCTaB/IEHUS X
MOJIHBIX U COKpALEHHBIX MOHHBIX YpaBHEHWW; peakLUi TUJpO/u3a; peakLuu
KOMIUIeKCOOOpa3oBaHuss (Ha TIpUMepe THAPOKCOKOMILJIEKCOB LIMHKA U
aTFOMUHUSA);

cOpMUPOBAHHOCTL YMeHUsI OOBSCHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMHUYECKMX peaklUi C YYETOM MX SHEepPreTUUeCKUX XapaKTepUCTHK, XapaKTep
M3MEHEeHUs CKOPOCTHM XUMHYECKOM peakUWd B 3aBUCHMMOCTH OT Pa3/MYHbIX
(akTopoB, a TakXe XapakTep CMeIleHWs XUMHYEeCKOrO paBHOBeCHs TI0[
B/IMSIHMEM BHeITHUX Bo3/ercTBur (mpuniui Jle [latenbe);

Cc()OpMUPOBAaHHOCTb YMEHMs] XapaKTepu30BaTb XUMHUYECKHEe peakLvy,
Jie)kallye B OCHOBe TIPOMBILUIEHHOIO T0JIyYeHUs] CEPHOM KUC/IOThI, aMMHaKa,
o01lve HayyHble TMPUHLIAIMBI XUMUUECKUX TTPOU3BO/ICTB; 1]eeco000pa3HOCThb



NIpUMeHeHUsI HeOPraHWUeCKHX BeITeCTB B MPOMBIIIIEHHOCTHA U B OBITY C TOUKH
3peHusl COOTHOIIIEHUsT PUCK-TIO/Th3a;

C(OPMHUPOBAHHOCTh B/IaIeHUsI CHCTEMOM 3HaHMA O METOJax Hay4HOro
MO3HAHWS SIBJIEHWH TIpUPOJbI — HaO/Mo/eHre, W3MepeHre, MOJe/MpOoBaHue,
9KCIepuMeHT (peasbHbIi U MBIC/IEHHBIN), HCIOJ/Ib3YeMbIX B €CTeCTBEHHBIX
HayKaX, yMeHHUsl TpPUMEHSITb 3TU 3HaHWS TIpU  SKCIIepUMEHTaJTbHOM
WCC/Ie/JOBAaHUM BEI[eCTB U AJi1 OOBSICHEHUS] XUMHUUECKUX SIBJIEHUM, UMEROIINX
MeCTO B TIPUPO/e, MPaKTUUeCKoW JiesiTelbHOCTA Ye/ioBeKa M B TMOBCEIHEBHOU
JKU3HY;

cchOpMUPOBAHHOCTh YMEHUSI BBISIB/ISITh B3aMOCBSI3b XMMUUECKUX 3HaHUH
C TIOHSATUSIMU U TIPe/ICTaB/IeHUSIMU [IPYTHUX eCTeCTBeHHO-HayUYHbIX TPe/IMeTOB
[Jist 6oiee 0CO3HAHHOTO TIOHUMAaHKSI MaTepUaIbHOTO eIMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHUsI TIPOBOJIUTH PACUETHI: C HCIO/Ib30BaHHUEM
MOHATUA  «MaccoBas J0/sl  BellleCTBA B  pacTBOpe» M «MOJIIpHast
KOHIIEHTpALlMsl»; MacChl Bell[eCTBA WIM 00BEMa Tra3a II0 U3BECTHOMY
KOJIMUECTBY BeIIeCTBa, Macce Wik 00bEMY OJJHOTO U3 YUACTBYIOIIUX B PeaKIUH
BeIIeCTB; TeI0BOro 3(d@eKTa peakiuy; 3HaueHUs BOJOPOJHOrO IOKa3aTessi
pPacTBOPOB KUCJIOT U 1je/loyeil C U3BECTHOW CTeMNeHbH AMCCOLMAlMM; MacChl
(06béMa, KoMUEeCTBa BEILeCTBA) MPOAYKTA PeakLUH, /M OAHO U3 HCXOAHBIX
BELIeCTB [@HO B BHJEe pacTBopa C ONpejeN€HHON MacCOBOW  [jojen
PacTBOPEHHOTO BeIT[eCTBa WM [AaHO B U30bITKe (MMeeT TIPUMeCH); AOH BbIX0/[a
MPOAYKTA peaki[ii; 00BEMHBIX OTHOIIIEHHH Ira30B;

cchOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITe/TbHO TIJITAHUPOBATh U TPOBO/IUTH
XUMHUECKUA  JIKCTIepUMeHT  (TIpoBe/leHHe  peakKldid HMOHHOTO  0OMeHa,
MOATBEP)KJeHWe  KaueCTBEHHOTO  COCTaBa  HeOpPraHWueCKUX  BeIlecTB,
orpefiejieHUe Cpe/ibl paCTBOPOB BEILIeCTB C MOMOILBI0 UHAUKATOPOB, U3yUYeHUe
BJIMSIHUS Pa3/IMUHbIX (haKTOPOB HAa CKOPOCTb XMMHUUECKOM peakiuu, pelleHue
JKCTIepUMEHTaNbHBIX 3aZlau 1Mo TeMaM «Metamibl» W «Hemeramibl») ¢
cobmoieHeM  TIpaBW1 ~ 0e30racHOro  oOpalljeHWss C  Bel[eCTBaMH |
nabopaTtopHbiM  0bopygoBaHUeM, (OpPMYy/IMpOBaTH Liefb  UCC/e[A0BaHMUS,
Tpe/iCTaB/ISATh B Pa3MUHON (hopMe pe3y/bTaThl KCIIepUMeHTa, aHa/Iu31uPOoBaTh
Y OLIeHUBATh WX /I0CTOBEPHOCTD;

chOpMUPOBAaHHOCTh ~ yMeHMM: coO/roZiaTh  TIpaBWIAa  TI0/Ib30BaHUS
XUMHAYeCKOW TIoCcylol u jabopaTOpHbIM 00OpyZoBaHMeM, oOpaileHus C
BeII[eCTBaMH B COOTBETCTBUM C MHCTPYKIIMSIMH 10 BLITIOJTHEHHIO JTa00PaTOPHBIX
XUMHUECKUX OTIBITOB, 3KOJIOTHUYECKH I[eIecO00pa3HOro MoBeJeHus B OBITY U
TPY/0BOM JesTeNHOCTH B L{e/ISIX COXPAHEHHUsI CBOETO 37{0POBbS, OKPY)KAKOLLeH
TIPUPO/IHOM CPe/ibl U JOCTHKEHWs] e€ YCTOMYMBOIO PpasBUTHs, OCO3HABaTh
OIMaCHOCTb TOKCUUECKOTO JIeMCTBUSI Ha >KMBble OpraHU3Mbl OIpe/ie/IéHHbIX
HeopraHWYecKUX BellecTB, TOHUMasi CMbIC/ TToKa3atesis [T/1K;

cchOpMUPOBAHHOCTh YMEHMI: OCYIIeCTB/ATh 1je/ieHarpaB/ieHHbId TTOUCK
XUMHUeCKOH uH(OpPMalMM B Ppa3/IdUHbIX HCTOUHWKAX (HayuHass U yueOHO-
Hay4YHasl JiuTepaTypa, Cpe/icCTBa MaccoBoi MH(opMaluy, VIHTepHeT u [ipyrue),
KPUTHUECKH aHa/IM3UPOBaTh XMMHUUECKYI0 MH(OpMaIuio, TiepepabaTbiBaTh €€ U
HICTI0/Tb30BaTh B COOTBETCTBHUU C ITOCTABIEHHOMW yUueOHOM 3a/1auei.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJIACC
KoimuyecTBo yacoB
No HanMeHoBaHHe pa3/ie/ioB OnekTpoHHbIe (UG poBHIe)
KoHTpo/ibHEIE IIpakTHUyeckue
/I | ¥ TeM NporpamMMsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI paboTsI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

[TpeameT opraHuyecKoi

11 xuMmuu. Teopusi cTpoeHUst 8 bubnuoreka LIOK
' OpraHWYeCcKUX COeAUHEHUH https://m.edso0.ru/d69df650

A. M. ByrtnepoBa

Wroro no paspeny 8

Pa3pgen 2. YrieBoaopoabl

[IpenenvHbie

2.1 [JIEBO/JOPO/ibI — aJ/IKaHbI 5 Bubaroreka LIOK

| : . ’ https://m.edsoo.ru/d69df650
LIUK/I0a/IKaHbI
HenpepenbHbie o .

2.2 yTJIeBOJOPO/bI: aJIKeHBI, 14 1 nbmmoreka L1

https://m.edsoo.ru/d69df650

dJIKaJle€HbI, a/IKHHbI

23 ApomaTuueckue 8 bubmoteka LIOK
' YTJIEBO/IOPO/IbI (apeHbi) https://m.eds00.ru/d69df650
[IprpoaHbIe NICTOUHUKU
24 rIjIezoﬂo OZI0B U UX 4 Bubmiorexa LOK
) y AOPOA https://m.edsoo.ru/d69df650
niepepaboTka

2.5 ["anorennpounsBoHbIE 4 1 bubmoreka [IOK




yrjieeso40poa0B

https://m.edso0.1ru/d69df650

Wtoro no pa3peny

35

Pa3gen 3. Kuciopoacoaepikaiye opraHiuecKue CoeHHeHUs

Bbubmoteka LIOK
Ad )
3 CrmpTeL. (Peron 1 https://m.edso00.ru/d69df650
Kapb6oHuibHbIe
COeIMHEeHUS: a/bJleTu/ibl U
3.2 KeTf)HbI Ka 60H§Bble'q 21 Bubmaorexa [IOK
' g https://m.eds00.ru/d69df650
KUCI0ThI. C/10KHbIE
3¢upsl. JKupbl
bubnuoreka LIOK
33 YTeBozEl J https://m.edsoo.ru/d69df650
Wroro no paspeny 41

Pa3pgen 4. A3oTcojepikainye OpraHuYecKe coefuHeHUs!

41 AMuHbl. AMUHOKUCJIOTBI. 1 Bbubmoteka LIOK
' Benku https://m.edso00.ru/d69df650
Wroro no paspeny 12
Pa3zpen 5. BbicOKOMOJIeKy/IsIpHBIEe COeJUHEHHS

51 BbicokoMoUIeKyIsspHbIe 6 Bbubmoteka LIOK
' COoeJMHeHUs https://m.eds00.ru/d69df650
Wrtoro no paspeny 6
OBLIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME




11 K/TACC

HaumeHnoBaHue

KouuecTBO yacoB

No dnekTpoHHbIe (UG poBbIe)
pa3/jie/ioB M TeM KonTpo/sibHbIE IIpakTnyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
NPOrpamMmsI paboTnl padoTnI
Paszpen 1. TeopeTnueckre 0CHOBbI XUMHH
CtpoeHnue aToma.
[Tepuoguueckuii
3aKOH U
11 [Tepuioguueckas 9 bubmuoreka LIOK
' cucTema https://m.edsoo.ru/2dd57{24
XUMUYECKUX
sneMmeHToB [I. U.
MeneneeBa
Ctpoenue
12 BellleCcTBa. 1 bubmioTeka LIOK
’ MHoroo6pasue https://m.edsoo.ru/2dd57{24
BellleCTB
13 XuMHyeckue 19 3 bubmoreka IIOK
' peaKLyu https://m.edsoo.ru/2dd5724
Wtoro no pa3peny 39
Pa3pen 2. Heoprannueckasi XuMus
bubnuoreka IIOK
2.1 H
CMETAILIR! 31 3 https://m.edsoo.ru/2dd57{24
b K
2.2 MeTasnbl 23 2 ubmmorexa LIO

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




Wtoro no pa3peny 54

Pa3pen 3. Xumusi 1 >XKU3Hb
MeTo/ibl MO3HAHUSA

3.1 B XUMHU. XUMUS U 9 Bubmioreka HOK

) ) https://m.edsoo.ru/2dd57f24
>KM3Hb

Wtoro no pa3peny 9

OBLIEE KOJIMYECTBO

YACOB I1IO 102

I[TPO'PAMME







