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ITOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma Mo XMMHH Ha YpPOBHe CpefiHero o0Irero oOpa3oBaHUs
pa3paboraHa Ha ocHoBe ®DeziepasbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBanuu B Poccuiickoii Pezepariui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
dhegepanbHOI obOpa3oBaTeIbHOM TIPOrPaMMEI CpemHero ob111ero
obpa3zoBanusa(POIl COO), npeacTaBieHHBIX B PesepasbHOM TOCYZAapCTBEHHOM
obpa3oBarenbHOM cTaHgapTe COO, c yuétom KoHuenmu TipernoaBaHUs
yuebHOTO mpeaMeTa «XWMHUs» B 0Opa3oBaTeNbHBIX OpraHu3alusax Poccuiickoit
denepali, peaM3yIOINIMX OCHOBHble oOpa3oBarefbHbIE TIPOTPAaMMBI, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUSI BOCIUTaHWS B PocCCHUUCKOU
deneparuu Ha miepuof, o 2025 ropa» (PacrnopsbkeHue IIpaButenbctBa PP ot
29.05. 2015 Ne 996 - p.).

XVMHs Ha ypOBHe YIJIyO/JIEHHOTO HW3y4ueHHUs 3aHMMaeT BaKHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayyHoro obOpa3oBaHusi yuamumxcs 10-11  ksaccos.
W3yueHue 1ipeAMeTa, peaivM3yeMoe B YCIOBUAX U] QepeHIIMPOBaHHOTO,
rnpouibHOrO 00yueHHsI, MpPU3BAaHO o00ecreunTh 001Ie00pa3oBaTeNbLHYI0 U
OOITeKyIbTYPHYIO TIOZITOTOBKY  BBITYCKHUKOB IITKO/bI, HEOOXOAUMYIO  [I/ist
afiarTaliy UxX K ObICTPO MEHSIFOIITUMCS YCJIOBUSIM JKU3HU B COLIMyMe, a TaKxkKe IS
TpoJio/DKeHUst 00yueHHsI B OpraHu3alysax IMpodeccroHa/bHOTO 00pa3oBaHUs, B
KOTOPBIX XMMUS SIBJIIETCSI OAHOW U3 TIPUOPUTETHBIX JUCLIUIIIVH.

B mnporpaMMme 10 XMMWUM Ha3HaueHUWe TMpeAMeTa «XUMHS» I[0aydaeT
MoipoOHYI0 ~ WHTEpIIpeTaliii0 B COOTBETCTBUM C  OCHOBOIIOJIATralOIIUMU
nonoxkenusimu PI'OC COO o B3auMOOOYC/IOBIEHHOCTH 1iejield, COfeprKaHus,
pe3y/ibTaTOB 00yueHMs: M TpeOOBaHMM K YPOBHIO TOZATOTOBKH BBIMTYCKHHKOB.
CBUIeTeILCTBOM TOMY SIB/ISIFOTCSI CJie[lyIOlle BBITIO/IHSIEMble TIPOrpaMMOM TI0
XUMUU (QYHKLIAN:

e HMH(OPMAIIMOHHO-METOANUECKasl, peanu3alus KOTopoul obecrieurBaeT
ToJTyueHre TIpe/[CTaBleHUss O IesX, CO/lep>KaHuW, OOIIel cTpaTeruu
o0yueHusi, BOCIIUTAHUS U Pa3BUTHsI 00YUarOIUXCsl CPe/ICTBaMU TIpe/IMeTa,
M3y4aemMoro B paMKax KOHKPETHOT0 MpoQu/Is;

e  OpraHM3alUOHHO-TIJIAHUPYIOLLIA, KOTOpast rpejlyCMaTpHUBaeT
ornpejieJieHe: TIPUHLMIIOB CTPYKTYPHUPOBAaHWUS M TIOC/Te[0BaTeIbHOCTH
M3ydeHusi yueOHOTO MaTepuasia, KOJMUECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepPUCTUK; MOAXO0J0B K (DODMHPOBAHUIO COJEpP)KaTeTbHOW OCHOBBI
KOHTPOJII U OIleHKHM 00pa3oBaTe/bHBIX OCTIKEHHM OO0YyJaroIuxcs B
paMKax WTOTOBOW aTTecTaldud B (opMe eAUHOT0 TOCyAapCTBEHHOIO
9K3aMeHa Mo XWMUH.

ITporpamma aijist yriyOGIEHHOTO U3yUeHHUsT XUMUU:



e yCTaHaB/MBaeT WHBApUaHTHOe TIpeIMeTHOe COZiepkKaHWe, 00si3aTesibHOe
IS W3yueHUsi B paMKaxX OTJeNbHbIX TMpoQuied, npesycMaTpUBaeT
pacrpefieleHMe W CTPYKTypUpOBaHMe ero TII0 KJjaccaM, OCHOBHBIM
cojiep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT TpUMepHOe pacripefesieHue yuyeOHOTO BpeMeHH, PeKOMeHJyeMOro
J/1S1 U3YYEeHUs! OT/le/TbHBIX TeM;

e TMpejjiaraeT TIPUMEPHYIO TI0C/Ie[lOBaTe/IbHOCTh U3yueHusi y4yeOHOTo
MaTepuasa C y4éTOM JIOTMKU TMOCTPOeHHsl Kypca, BHYTPUIIPeAMETHBIX U
MeJKIIPeMEeTHBIX CBS3€H;

e aéT MeTOAMYECKYH0 UHTepIIpeTalyio Liejiel U 3afiau M3yueHus TipemMeTa
Ha yriy0/IéHHOM YPOBHe C YYETOM COBPEMEHHBIX NTPUOPUTETOB B CUCTEMe
cpepsHero o6imiero o0pa3oBaHUs, COZep>KaTeJbHOM XapaKTePUCTHUKU
TUIAHUPYEeMbIX pe3y/IbTaTOB OCBOEHHsI OCHOBHOM 0Opa3oBaTe/ibHOM
ITPOrPAMMBI CpemHero obr111ero obOpa3oBaHus (JIMYHOCTHBIX,
MeTaripeIMeTHbIX, TIPeJMETHbIX), a TakKKe C Y4YETOM OCHOBHBIX BH/[IOB
yueOHO-TI03HaBaTe/IbHBIX ~ JeMCTBUM  00Oydaroijerocss II0  OCBOEHHIO
CoJlep>KaHus npegMeTa.

[To Bcem Ha3BaHHBIM MO3WLMSIM B MpOrpaMMe IO XMMHH NpeJyCMOTpeHa
MIPeeMCTBEHHOCTb C O0yueHMeM XWMHUM Ha YypPOBHe OCHOBHOTO 00IIero
obOpa3oBaHus. 3a TpefesiaMd yCTaHOBJAEHHOW IIPOrpaMMOM 10  XUMHHU
00s13aTe/IbHOM (MHBapHAHTHOM) COCTaBJISIIONIEN COZiepyKaHUs yueOHOro mpeaMeTa
«XUMUSD» OCTAaéTCs BO3MOKHOCTb BbIOOpAa €ro BapUaTUBHOW COCTaBJISIIOLIEH,
KOTOpas [0/DKHA ONpefensTbCsl B COOTBETCTBUM C HarlpaB/I€HHMEM KOHKDETHOI'O
nipodussi o0yueHusl.

B cootBercTBUM C KOHLeNTyalbHbIMU mosiokeHusimu PIr'oC COO o
Ha3HaueHUM TipefMeTOB 0a30BOro W yryyO/EHHOTO YpOBHEMl B CUCTeMe
muddepeHIpoBaHHOTO 00yueHUsi Ha ypOBHe cpefgHero oOirero oOpa3oBaHUS
XUMHUST Ha YpOBHe YIrAyO/JIéHHOTO W3y4yeHWs HarpaB/lieH Ha pean3aliyio
MPEeeMCTBEHHOCTH C  TOCAeAYIOLIMM  3TarlOoM  TOAyYeHUs  XHMHUUeCKOro
oOpa3oBaHMss B paMKax W3yueHUsl CIelUaJbHbIX eCTeCTBeHHO-HayUHbIX U
XUMWYECKUX JUCLIAIUIMH B By3aX M OpPraHuU3alysix CpeJHero npogeccuoHaJIbHOTO
obpa3oBaHus. B 3Toli CBsi3u u3ydyeHUWe TipeMeTa «XUMHS» OPUEHTHPOBAHO
MpeUMyIlleCTBEHHO Ha pacilidpeHue U yriayOjeHWe TeOpeTUYecKO U
MPAKTUUeCKON TOATOTOBKMA 00yYaroIuxcsi, BbIOpPaBIIMX Orpefe/éHHbIA MPoduib
o0yueHus1, B TOM UHCJIe C TIepCIIeKTUBOM TIOC/Ie[yIOLero MOMyYeHUs] XUMUUeCKOTO
o0Opa3oBaHUs B OpraHU3alusaX npodeccroHambHOr0 oOpa3oBanus. Hapsiay ¢ 3Tum,
B cBere TpeboBaHuii PI'OC COO K MIaHUPyeMbIM pe3ylbTaTaM OCBOEHUS
denepanbHOM 00Opa3oBaTe/bHON TMpoOrpaMMbl CpefjHero obiiero obpa3oBaHus
r3yueHue npegMeTa «XUMUs» OPUEHTUPOBAHO TaK)Ke Ha pellleHue 3ajay



BOCTIMTAHUS Y COLMAZIbHOTO Pa3BUTHS 0Oyuarouxcsi, Ha (OpMUpOBaHUE y HUX
OOIeNHTe IEKTyalbHbIX YMEHUH, YMeHWH paljdioHa/u3alid ydeOHOro TpyzAa |
000OIIEHHBIX  CIOCOOOB  JeSITEIbHOCTH, WMEIOIIUX — MEeXAUCIUTITMHAPHBIH,
HaJrpeJMeTHbIA XapakKTep.

CoCTaB/IAOMMMY TIpeaMeTa «XUMHSI» Ha YPOBHE YI/IyOJIEHHOTO W3YyUYeHHs
ABJITIOTCSA  yT/IyO/EéHHBIE Kypchl — «OpraHuueckass xumusi» W «OOmjas u
HeopraHuueckasi Xumusi». [Ipu orpeie/ieHUM TOJX0A0B K 0TOOPY U CTPYKTYPHOMN
OpraHu3alMyd COJep)KaHusi 3TUX KypCOB B TMpOrpaMme IO XUMHH 3a OCHOBY
nipuHATEl TIo/IoKeHUsT PI'OC COO o pa3zmuuusax 6a3oBoro W yriy06/EHHOTO
yPOBHEH M3yueHus mpejMeTa.

OcHoBy copepkaHussi KypcoB «OpraHudeckass xumusi» u «OO6imas u
HeopraHvyeckass XWUMMsSD» COCTaB/sieT COBOKYIHOCTb IIpeJMETHbIX 3HaHUM U
yMeHUM, OTHOCAIMXCA K 0a30BOMy YPOBHIO H3ydeHHUs TpeAMeTa. JTa CHCTeMa
3HaHUM TI0/lyyaeT OlpeJenéHHOe TeopeTuYecKoe [OIOJHeHUe, II03BOJIAIoLee
OCO3HAHHO OCBOUTb  CyIL[eCTBEHHO OoJbIIMK  00bEM  (haKTO/IOTUUECKOTO
Matepuasia. Tak, Ha yriayOséHHOM YpOBHe W3yueHUs TipeaMera obecrieyeHa
BO3MOXXHOCTh 3HAUWTENLHOTO yBeIWUeHHs 00bEMa 3HAaHUNA O XUMHYEeCKHX
3jIeMeHTaxX M CBOMCTBax MX COeIMHEeHWN Ha OCHOBe pacCIIUpeHus U yriay0ieHus
Mpe/CTaBJIeHUd O CTPOEHUM BelleCTBa, XMMHUUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKaHUsT Peaklivii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS] XUMUUYECKOU KUHETUKHU
M TepMOoJWHaMUKu. V3ydyeHue mnepuoanueckoro 3akoHa u I[lepuoguueckou
CUCTeMBI XUMHAUECKUX 371eMEHTOB 6a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMeXaHUUeCKHX Tpe/CTaB/lIeHUsIX O CTPOeHUM aToMa. XUMHUYecKasi CBSI3b
00BSICHSIETCS C TOUKH 3PEHHSI SHEPreTHUeCKUX U3MEeHeHWM TPy eé 00pa3oBaHUU U
pa3pyllleHnd, a Takke C TOUKH 3pPeHUss MeXaHW3MOB eé oOpa3oBaHusi. V3yueHue
TUTIOB  peaki[uii  JoronHseTcs  (opMUpoBaHWEM  TIpe[CTaBieHUd 00
37IeKTPOXUMHYECKUX TPOLieccax Y 3JIeKTPOJIM3e pacilylaBOB ¥ PacTBOPOB BellleCTB.
B Kypce opraHMuecKoil XWUMHWHM TIPU PaCCMOTPEHWM DPeaKIJMOHHOM CIIOCOOHOCTH
coelMHeHUN yJessieTcss ocoboe BHUMaHHe BOTIpocaM 00 37eKTPOHHBIX 3 deKTax,
0 B3aWIMHOM BJIMSIHUM aTOMOB B MOJIEKYJ/IaX U MeXaHU3MaXx peakLii.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha CO/lep)KaHWe KypCOB XUMHU
yray6IEHHOTO YPOBHS U3yUeHUs /1S K/IaCCOB OTpe/ie/IEHHOTO TIpodus (T/IaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIOJHEHWH K oOIei cucreme
rpeJMeTHbIX 3HaHWM) OKa3bIBAlOT B/IMSIHME CMeXKHbIe NpegMeThl. Tak, Harmpumep,
B COZIep>)KaHUM TIpeiMeTa Jijisi K/IaCCOB XUMMKO-(hu3ndyeckoro rnpodums 6ombiioe
3HaueHWe OyJyT UMeTh 37ieMeHThl yueOHOro Martepuasa 1o obimledi xumuu. [1pu
W3yyeHUU TipefiMeTa B [AHHOM CJiyuae akieHT OyzeT cesaH Ha OOIHOCTb
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUl B XMMUM U B (PU3HKe: aTOMHO-
MOJIeKy/isipHasi Teopusi (MOJIeKy/sipHasi Teopysi B (hM3UKe), 3aKOHbI COXpPaHEHUsI



MacCbl W SHEPryuy, 3aKOHbl TePMOJWHAMMKH, 3JIEKTPOJIM3a, IIpeJCTaB/IeHUs O
CTPOEHUU BeLeCTB U JpYyTroe.

B TO e BpemMs B COJep)KaHWM TpegMeTa J[Jis KJIaCCOB XHWMHUKO-
buonorrueckoro mpodusis Oonblvii yAe/nbHbIA Bec Oy/leT MMeTb OpraHhvecKas
XUMUs. B 3TOM (/lydyae TIpeJOCTaB/seTCSi BO3MOXKHOCTH st Oosiee
00CTOATEeNTPHOTO ~ PACCMOTPEHHsI XMUMHWUeCKOW  OpraHu3aldd KAeTKH  Kak
OUoMOTUUeCKON CHUCTeMbl, B COCTaB KOTOPOM BXOJST, K TIIpUMepPy, TaKue
CTPYKTYpPHbIe KOMIIOHEHTbI, KaK JIUMHZbI, OenKd, YIJ/IeBOAbl, HYK/JIEUHOBbIE
KUCJIOTEI U Jpyrue. IIpy 3TOM 3HaHMS O COCTaBe M CBOMCTBax MpeJCTaBUTe/er
OCHOBHBIX KJ/IaCCOB OpPraHWUYeCKUX BeLeCTB CJy)KaT OCHOBOM [Jid U3y4YeHUs
CYLLHOCTH NpoLjeccoB (POTOCHUHTE3a, AbIXaHUs, UILleBapeHMUs.

B nmyiaHe ¢opMHpoBaHHS OCHOB HAyUYHOTO MHMPOBO33DEHUS, OCBOEHMSsI
00IIleHayYHbIX METO/IOB TI03HAHMS U OIThITA TTPAKTUUECKOTO TTPUMeHEHHsT HayUHbIX
3HaHUW HW3ydeHHe TipefMeTa «XWMUs» Ha YrayO/JIEHHOM YpPOBHe OCHOBAHO Ha
MEXIpeAMETHbIX CBS3SX C y4yeOHBIMM TIpeiMeTaMH, BXOASIIMMH B COCTaB
rpeAMeTHBIX obOsacTeit «EcTecTBeHHO-HayuHble TpeMeThbl», «MaTemaTuKa U
vH(popMaTuKa» U «PyCcCcKul A3bIK U TUTEepaTypar.

[Tpy usyyeHMM yueOHOro mpefMeTa «XHUMHUs» Ha yrayb/JIEHHOM YypOBHe
TaK)Xe, KaK Ha YPOBHE OCHOBHOTO U cpeZiHero obiiero o6pa3oBanus (Ha 6a30BoM
YPOBHe), 3ajiaueii MepBOCTeNeHHON 3HaUMMOCTU sIB/sieTCs (hOpMHUpPOBaHUE OCHOB
HayKu XUMUU KaK 00/acTM COBpeMEeHHOrO eCTeCTBO3HaHMs, TPaKTUYeCcKOu
JlesITeJIbHOCTU YeJIOBeKa U OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphI. PellieHue
9TOM 3a7lauM Ha YIJIyOJEHHOM YpOBHE W3yueHUs TIpeMeTa [Ipe/Iio/iaraeT
peaii3alvio TaKKX LiesieM, KakK:

e (¢dopMHUpOBaHWe TMpeJCTaB/eHUN: O MaTepyuaibHOM eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX Y MT03HAaBAaeMOCTH SIBJIEHUW MIPUPO/IbI, 0 MeCTe XUMHUHU B
cUCTeMe eCTeCTBEeHHbIX HayK U eé Befyilell ponmu B obecriedeHUU
yCTOWUMBOTO  pa3BUTUsS  uejioBeueCcTBa: B  pellleHUd  1pobiem
5KO/IOTUYECKOM, SHEPreTHUeCKOW U MHIleBoi 6e30MacHOCTH, B Pa3BUTHUU
Me/IULIHBI, CO3ZIJaHUH HOBBIX MaTepHuasioB, HOBbIX UICTOYHUKOB SHEPTUH, B
obecrieueHWy paIMOHA/JILHOTO TIPUPOAOIIO/L30BaHUs, B (HOPMUPOBAHUU
MHUDPOBO33peHHUsI U 00Iiell Ky/JbTypbl uesioBeKa, a TakKXe 3KOJIOTMuecKd
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/J0POBBIO U TIPUPOJHOM Cpe/ie;

e OCBOEHME CHCTEMbl 3HaHWW, JieXaluX B OCHOBE XUMHYECKOU
COCTABJISIFOIIEN eCTeCTBeHHO-HAyUHOW KapTHUHBI MUpa: (PyHZAaMeHTaTbHbIX
MOHATUN, 3aKOHOB U TEOpUM XWMHH, COBPEMEHHBIX IIpe/CTaBI€HUM O
CTPDOEHUM BellleCTBA HAa pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/ISIDHOM,  HAJIMOJIEKYJIIPHOM, O  TepMOJAUHAMHUYeCKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHUSI XUMUUECKUX PeakLvu, O



XUMHUUYECKOM PaBHOBECHH, PACTBOpAX M AMCIIEPCHBIX CUCTeMaX, 00 o0IIux
HayUYHBIX MPUHIIATIAX XUMUUECKOT0 MIPOM3BO/ICTBA;

dbopmMHpoBaHue y oOyyJaroImxcs OCO3HAHHOTO TTOHUMaHUS
BOCTPeOOBAaHHOCTH CHUCTEMHBIX XUMHUUECKHUX 3HaHUMK /s O0ObSICHeHUs
K/TFOUEeBBIX Hlell ¥ mpobsieM COBpeMeHHOW XWMUH, /51 OOBSICHEHUS U
MPOTHO3MPOBAHUS SIBJIEHWM, UMEIOIIUX eCTeCTBeHHO-HaYUHYHO TIPUPOAY;
I'PaMOTHOTO PeIeHus TTpo0/ieM, CBA3aHHBIX C XUMUEH, MPOrHO3UPOBaHUSI,
aHa/M3a ¥ OLIeHKH C TIO3ULIMM SKOJI0TMUeCcKOM 0e301acHOCTH MOC/IeICTBUI
ObITOBOM M TIPOM3BO/[CTBEHHOW JIeSITeIbHOCTA UYe/IOBeKa, CBSI3aHHOM C
XUMHUUYECKHM  TIPOM3BOJCTBOM, HCIIO/Ib30BaHHEM U IepepaboTKoi
BeII[eCTB;

yriyb/ieHre  TIpeACTaBJIeHWM O  HayuHbIX  MeToJaxX  I103HaHMS,
HEOOXOAUMBIX i1 TPHOOpeTeHHsT YMEHWH OpHeHTHPOBATbCS B MHpe
BeI[eCTB M OOBSCHEHWs XWUMHUECKUX SIBJIEHUM, HMEIOI[UX MeCTO B
TIpUpOo/ie, B MPAKTUUECKOU /leITeIbHOCTH U TIOBCETHEBHOM >KU3HU.

B rmuaHe peanusanuy ImepBoOuYepelHbIX BOCIUTATe/NbHBIX U Pa3sBUBAIOLIUX
GYHKIUI 11€/I0CTHOM CHUCTEMbI CpefHero o0iero oOpa3oBaHUs MPU U3YUYEHUU
npegmera «XuMmusi» Ha yriyOnéHHOM ypoBHe 0CO0yH — aKTyaabHOCTb
NpUOOPeTArT TaKKe 1e/U U 3afauM, Kak:

BOCTIUTaHHEe YyOe)XAEHHOCTM B TI03HABAaeMOCTH SIBJIEHUM TIPHUPO/IbI,
yBaKeHUsT K TIPOI[eCCY TBOpPUeCTBAa B 00/IaCTH TEOPETHYECKUX U
MPUK/IAAHbIX MCC/IeJOBaHUN B XUMHH, (HOPDMHpOBaHWE MUPOBO33DPEHUSs,
COOTBETCTBYIOLLIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKH;

pa3BUTHe MOTUBAIlMM K OOyueHWIO U TI03HAHHIO, CIOCOOHOCTel K
CaMOKOHTPO/IIO W CaMOBOCIIMTaHWIDO  Ha  OCHOBE  YCBOEHMUSs
00I11eUe/TI0BeUeCKUX I[eHHOCTEeH;

pa3BUTHE TI03HABATe/IbHbIX UHTEPECOB, UHTE/IJIEKTya/IbHbIX U TBOPUECKUX
criocobHoCTel oOyuatoiuxcs, (GopMHpOBaHHWE y HHX CO3HATeTbHOTO
OTHOILIEHUSI K caM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO yCTIEITHOM MpodecCcroHaIbHOU B 0011[eCTBEHHOM [J1eATeTbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHWSI K CBOEMY 3/I0POBBIO W IIOTPeOHOCTH B
3/J0pOBOM 00Opa3e JKU3HHU;

dbopMUpOBaHHWe yMEeHMM W HaBBIKOB Pa3yMHOI0 MPHPO/IOMNOJIb30BaHMS,
pa3BUTHE IKOJIOTUUECKOU KYJIbTYPhI, IPUOOpeTeHye OrbiTa 00111eCTBeHHO-
TMOJIE3HOM KOJIOTUUECKOM esiTeTbHOCTH.

OO011jee UKCIO YacoB, MPeAYCMOTPEHHBIX [T U3yUeHUs] XUMUHU Ha yriy01eHHOM
ypOBHe cpefHero obiiero obpa3oBanusi, cocTtaBnser 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Hefient0), B 11 kmacce — 102 yvaca (3 yaca B HeJjeto).



COJEPXAHUE OBYUEHUSA
10 K/TACC

OPTAHNYECKAS XMUSA

TeopeTuueckye 0CHOBbI OPraHUYeCKON XUMHUM.

[lpenMer ¥  3HaueHWe OpraHUYeCKOM XWMUM, [peJCTaBjleHue O
MHOTro00pa3uu OpraHnyeckrx COeANMHEeHUM.

O/NeKTpOHHOe CTpOeHHe aToMa Yrjepojia: OCHOBHOe U BO30YyXIEHHOe
COCTOsIHMS. BasieHTHble BO3MOXXHOCTM aTOMa yrijepoja. XuUMUYecKas CBS3b B
OpPraHUYecKUX COeJWHEHUsX. Tumbl THOpUIW3alMd AaTOMHBIX  opOuTaneit
yryiepojia. MexaHu3mbl 06pa3oBaHMs KOBa/JIEHTHOM CBsi3W (0OMeHHBIN M JOHOPHO-
aKLenTopHbIi). Tumbl TepeKpbIBaHUSI aTOMHBIX oOpOuTaned, ©- U T-CBSI3U.
OpvHapHasi, BOVHasi U TpoiHasi CBsi3b. CriocoObI pa3phiBa CBsi3eil B MOJIEKy/ax
opraHd4yeckux BelrjecTB. [loHSTHMe 0 CBOOOAHOM pajuKane, Hykieobune u
snekTpoduie.

Teopuss cTpoeHusi opraHuueckux coegvHeHud A.M. BytiepoBa u
COBpeMeHHbIe Mpe/ICTaB/IeHrsI O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOpUU CTPOEHUs
OpraHuYecKux coeAuHeHUN. MoJieKyasipHble W CTPYKTYpDHble  (DOpPMYJIBI.
CTpyKTypHble (OpMy/bl pa3MYHbIX BUJOB: pa3BEpPHyTas, COKpalléHHas,
ckeneTHasi. M3omepusi. Bugel u3omepun: CTPYKTypHasi, MPOCTPAHCTBEHHas!.
OneKTpoHHbIe 3 (PeKTbl B MOJIEKYJ/IaX OpraHAueCKUX COeIMHeHUMN (MHAYKTHUBHBIMU
Y Me30MepHbIi 3(PPeKThI).

[IpencraBieHre O KiaacCU(pUKALMU OpraHAvYeckKux BewiecTB. [loHAThe o
¢byHKLMoHaBHOM rpymme. ['omonorus. 'omonoruueckue psigbl. CrucTeMaTUueckas
HOMeHK/aTypa opranudeckux coeauHeHuu (IUPAC) u TpuBManbHble Ha3BaHUs
OTJeJIbHBIX TIpe/ICTaBUTEJIEN.

OcobeHHOCTH W K/IacCU(UKAIUS OpraHUuYeckux peakuyid. OKUCTUTeTbHO-
BOCCTaHOBUTE/IbHbIE PeaKLIMU B OPraHUueCKOW XUMUU.

OKCrepuMeHTa/IbHble MeTOJbl W3YUeHUs] BeIeCTB M WX TpeBpalleHuu:
03HakKomsieHHWe ¢ oOpa3ljaMy OpraHMuecKWx BeIeCTB M MaTepuajiaMM Ha MX
OCHOBe, OMbITHI IO MpPeBpAaLeHHI0 OPraHWYeCKUX BeLeCTB TPU HarpeBaHUU
(rs1aBneHve, oOyrMBaHWe W TOpeHHE), KOHCTPYHUPOBaHWE Mojesiell MOJIeKy/l
OpraHWYeCKUX BeLeCTB.

Yraesogopopasi.

Ankanbl. 'omMosioruyeckuii psifi akaHoB, o61ijasi hopMysia, HOMeHK/IaTypa U
n30Mepus. DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ a/lKaHOB, SP°-
rubpuu3anusi aTOMHBIX opOuTaneit yriiepoza, O-CBsi3b. Pu3nueckue CBOMNCTBA
aJIKaHOB.



XVWMHUYeCKre CBOMCTBA aJKaHOB: peakLWU 3aMellleHusi, HW30MepUu3aluy,
JlerupupoBaHus, LIMKIU3aluK, NTMpo/n3a, KpeKruHra, ropenus. [IpescrasieHue o
MexXaHU3Me peaklMi paJjMKaJbHOTO 3aMellleHHUs.

HaxoxaeHuve B ipupojie. CriocoObl To/TyueHus: U MpuMeHeHHe aKaHOB.

Luknoankanel. O61jasi hopMysia, HOMeHKIaTypa U u3oMmepusi. OCo6eHHOCTH
CTPOEHUST U XUMHUECKUX CBOWMCTB Masbix (LMK/IOMPOMNaH, IUKI00yTaH) W
0OBIYHBIX (IUKJ/IOTIEHTaH, LIMK/IOreKCaH) IUKI0ankaHoB. CriocoObl MmosiyueHus: u
IpYMeHeHue 1{UK/I0a/IKaHOB.

Ankensl. ['oMosiornueckuii psij ankeHoB, obijasi ¢dopMysia, HOMeHK/ATypa.
DJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHWEe MOJIeKY/l — ajKeHOB, Sp°-
rubpuausaius aTOMHbIX opbuTaneli yriepofa, o- U T-cBsi3u. CTPYKTypHas U
reomeTpuyeckass (Ouc-TpaHC-) wu3oMepus. Pusrueckue CBOWCTBA aKeHOB.
XVMHUYeCKre CBOMCTBA: peakLUu TPUCOeIUHEHUs, 3aMelleHHs B O-TIOJI0’KeHUe
MpU JBOWHOW CBSI3W, TMOJMMepU3alul M OKucaeHus. IlpaBuno MapKOBHHMKOBaA.
KauecTBeHHbIe peaki[uM Ha [JBOWHYIO CBsi3b. CIOCOOBI TIOTyUYeHHsl U TIPUMeHeHHe
aJTKEeHOB.

Ankanvensl. Knaccudukanus ankagueHoB (COMPsyKEHHbIE, U30/IMPOBaHHbIE,
KyMyaupogaHHble). OcoOeHHOCTH 37IeKTPOHHOT'O CTPOEHHSI U XUMUUeCKUX CBOMCTB
CONPsUKEHHBIX  gueHoB, 1,2- wu  1,4-npucoesvHenue.  Ilonmvmepusanus
COTIPSDKEHHBIX AreHoB. CriocoObI MoTydeHUst ¥ TIPUMeHeHre ajkaiieHOB.

Ankunbl. 'oMonoruueckuii psiji alkKMHOB, 0011jasi popmyJsia, HOMeHK/IaTypa U
r30MepUsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHWe MOJIeKYJ/l aJKWHOB, Sp-
rubpuu3saius aTOMHbIX opOuTtasneil yriepoza. dusnueckue CBOWCTBA alKWHOB.
XYAMHUYeCKre  CBOMCTBA:  peakUuu  [pPUCOeJVWHEHUs], JuMepu3alud U
TpUMepHr3alii, OKUC/IeHrs. KuCIoTHbIe CBOMCTBA aJIKWHOB, UMEIOIIUX KOHLIEBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peakijui Ha TPOWHYO CBsA3b. CIIOCOObI MOTyueHust
Y TIpYMeHeHue aIKUHOB.

ApomMaTrrueckue YrjieBoJopoAbl (apeHbl). ['OMOOTHUeCKUM psifi apeHOB,
o61ast hoopMysia, HOMeHK/IaTypa U U30MepHsi. DIeKTPOHHOE U TIPOCTPAaHCTBEHHOe
CTpOeHUWe MoJieKy/ibl OeH3osa. Pu3nyeckue CBOWMCTBA apeHOB. XHMHYeCKHue
cBolicTBa OeH30/1a ¥ ero roMOJIOTOB: peaki[uu 3aMellieHus B 0€H30/bHOM KOJIbLie U
yIJIEBOJOPOJAHOM pajiiKajie, peaklydd TPUCOeIUHEHHs, OKHCJIeHWe TOMOJIOTOB
bensona. IlpeacraBneHre 00 OpUEHTHDYIOLEM [eWCTBUM 3aMecTuTe/leli B
OeH30/1bHOM KOJIbLle Ha TpuMepe aJKWIbHBIX DPaJIMKaJoB, KapOOKCHILHOM,
TUJIPOKCU/IBHOM, aMWHO- W HUTPOrPYMIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMHUUECKUX CBOMCTB cTrposa. [Tosmumepusarus ctuposa. CriocoObl momydeHus U
TpYMeHeHre apOMaTUYeCKUX yIrieBOLOPOOB.

[Tpupopansiii ra3. ITonyTHele HedTsHbIe ra3bel. HedTh 1 eé nmpoucxoxzaeHue.
KameHHbIH yro/ib U NPOAYKTHI ero nepepaboTku. Criocobwl repepaboTtku HedTH:



reperoHka, KpPeKWHT (TepMUUYeCcKUM, KaTaJIUTUUYeCcKuil), pUGOPMUHT, TIHPOIU3.
ITpoaykThl mepepaboTKH HeMTH, UX MPUMEHEHHE B IPOMBIIIVIEHHOCTH U B OBITY.

['eHeTUUeCKasi CBSI3b MEX/AY Pa3/IMUHbIMU K/IaCCaMHU yTJIeBOJOPOJOB.

ONeKTPOHHOe CTPOeHWe TajIoreHNPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMellleHus1 TajoreHa Ha TWIPOKCOTPYIy, HUTPOrpynmy, LMWaHOTPyMmy,
aMmyHOorpynny. /JleiicTBMe Ha Tra/IoreHNpPOU3BO/IHbIe BOAHOTO U CIHUPTOBOTO
pacTBopa wIénoun. B3aumopencTBre AurajoreHajiKaHOB C MarHueM M LJUHKOM.
[TonsiTue 0 MeTaslyIo0OpraHuYecKrux COeJIJMHeHUSIX. Vcnionb3oBaHue
rajJioreHNpoOr3BOIHbIX  YIJIEBOJOPOAOB B OBITY, TeXHWKe W TpA CHHTe3e
OpraHUYeCKUX BeleCTB.

OKCrepvMeHTa/IbHble MeTOZbl U3yueHUs] Bell[eCTB W WX TIpeBpallleHUi:
r3yueHue (hU3MUECKUX CBOMCTB YIJIEBOJOPO/OB (PaCTBOPUMOCTh), KaueCTBeHHbBIX
peakiiii yrIeBO/IOPOJOB pa3MWUHbIX KaccoB (oOeciiBeunBaHve OpOMHOW WU
HWOJHOW BOJBI, PacTBOpAa MepMaHraHaTa KaJus, B3aWMOJIEWCTBHE alleTW/ieHa C
aMMHauyHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOe OOHapy’KeHHe
yrjepoja U BOJOpOJa B OpPraHUYeCKUX BellecTBax, IMOJlyueHWe STU/eHa W
M3yueHUe ero CBOMCTB, O3HAaKOMJIeHWe C KoJleKIusMU «HedTb» U «¥YTOmb», C
oOpa3llaMu T/IaCTMacC, KaydyyKOB U pe3WHbl, MOJe/MpOBaHUe MOJIeKYI
yTJIeBOZIOPO/IOB U Ta/IOreHNPOM3BO/IHbIX YT/IEBOJOPO/IOB.

Kucnopo/jcoaepxaiiue opraHnuyeckye coeJUuHeHMs.

[IpenensHble OfHOATOMHBIE CIUPThL. CTpoeHMe MoJieKya (Ha mMpUMepe
MeTaHo/a W 9TaHosna). ['omosoruueckuii psii, oOijasi dopmysa, H30Mepwus,
HOMEHK/IaTypa U Knaccubukaius. Pusnueckre CBOWCTBa  Tpefie/ibHbIX
O[JHOATOMHBIX COUPTOB. BoJopoaHbie CBSI3M MeXAYy MOJEKyJIaMU CIOUPTOB.
XYWMHUYeCcKre CBOMCTBA: peakl[ud 3aMellleHusi, JervujpaTaljid, OKHUC/IeHUs,
B3aMMO/IECTBME C  OpPraHWUYeCKMMU U  HEOpPraHWYeCKUMH  KHUC/IOTaMM.
KauecTBeHHasi peakijysi Ha OJHOATOMHbIe CIIUPTHI. [lelicTBHe 3TaHO/a U MeTaHo/1a
Ha opraHusM uesoBeka. CrocoObl TO/iyueHHsT W TIPUMeHeHHe OJHOAaTOMHbIX
CIIUPTOB.

[TpocTthie 3¢uphl, HOMeHK/IAaTypa U u3oMepusi. OcobeHHOCTH (U3NUeCKUX U
XUMHUECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — STUIEHIVIUKOMbL W TavlepuH. dusnueckue u
XUMHUECKHe CBOMCTBA: PeakLU 3aMelleHUs], B3auMOJeUCTBHe C OpraHUuyeCKUMU
Y HeOpraHWueCKUMM KUC/IOTaMH, KaueCTBeHHasi peaklds Ha MHOroaTOMHbIe
cnupThl. [lpescraBiieHre 0 MexaHW3Me DeakLyd HYK/IeO(QUIbHOrO 3aMeleHus.
HeiicTBe Ha opraHu3M uesioBeka. CrnocoObl MOJyuyeHUss W TpUMeHeHue
MHOT'0aTOMHbBIX CITUPTOB.

®eHos. CTpoeHUWe MOJEKY/bl, B3aUMHOe BJIMSHUE TUAPOKCOTPYIIbI U
6eH3onbHOTrO siipa. Pusnueckue cBoiicTBa (peHoma. OCOOEHHOCTH XUMHUECKUX



cBOoMCTB (peHosa. KauecTBeHHble peakiud Ha ¢eHon. TOKCMYHOCTH (eHoJIa.
Crioco6sI rosiyueHust U ipuMeHeHue deHoma. @eHosiopManbieryaHas CMoJia.

KapboHunbHbIe coeIMHEHUS] — aTbAerU/Ibl U KeTOHBIL. JJIEKTPOHHOE CTPOeHHe
KapOoHUBbHOW Tpymmbl. ['oMosiorhyeckye psiibl anb/ieTU0B U KeTOHOB, 001ijasi
¢bopMysia, v3oMepUsi U HOMeHKIaTypa. Pusnyeckue CBOWCTBA aibJerujjoB U
KeTOHOB. XHMMHYeCKue CBOWCTBA  ajbJierMJ0OB U  KETOHOB:  peakLuu
npucoefviHeHyst. OKUCIeHre anb[ieri/i0B, KaueCTBEHHbIe peakliiy Ha ajibJeruzbl.
Crioco6bl TI0/TyueHusi ¥ IpUMeHeHu e a/ibJerij0B U KeTOHOB.

OZIHOOCHOBHBIe Tipefie/ibHble KapOOHOBbIe KUC/IOTh. OCO6EHHOCTH CTPOEHUS
MoJIeKy/1 KapOOHOBBIX KUCIOT. MI30mMepusi 1 HOMeHK/IaTypa. dusnueckuie CBOMCTBa
OZJHOOCHOBHBIX TIpeZieJIbHbIX KapOOHOBBIX KHC/IOT. BofopojHbie CBA3U MEXAY
MoJieKy/laMi KapOOHOBBIX KHUCIOT. XMMHUUeCKe CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakius 3Tepyu(UKaLMM, peakLUyMyd C ydacTheM YIJIeBOJOPOJHOIO pajuKasa.
Ocob6eHHOCTHM CBOWCTB MypaBbUHOW KHUCAOTHL. [loHATHE O TPOU3BO/HBIX
KapOOHOBBIX KUC/IOT — CJIOKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCJIOT.
OcobeHHOCTH CBOWCTB HerpefenbHbIX W apoOMaTHYeCKUX KapOOHOBBIX KHCJIOT,
JMKapOOHOBBIX KHUC/IOT, TM/IPOKCHKApOOHOBBIX KUC/IOT. [IpescTaBUTe/NN BBICIINX
KapOOHOBBIX KHCJIOT: CTeapuHOBasi, IMaJbMUTUHOBAsl, OJIEMHOBasl, /UHO/E8as,
/UHOMeHOo8ast KUCIOThI. CriocoObI rosiyueHus v ipuMeHeHre KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upbl. 'omonoruueckuii psiz, obias (opmysa, u3omepusi U
HOMeHK/atypa. du3nueckre U XWMHUUYECKHe CBOWCTBA: TMJPO/INA3 B KUCIOU U
11eJI0OYHOU Cpefie.

Kupel. CTpoeHue, pusryeckue U XMMUUeckre CBOMCTBA YKUPOB: TUAPOJIN3 B
KUCTION U 11jesiouHoM cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, CO/IePrKallluX OCTAaTKU
Herpe/ieIbHbIX JKUPHBIX KUCJIOT. 2KUpbI B IpUpo/e.

Mbulda Kak COMM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIee [eiCTBUe.

OO11as xapakTepucTHKa yrieBoioB. Knaccudukaims yrieBozoB (MOHO-, 1U-
U TronvMcaxapyu/ipl). MoHocaxapuZibl: T/H0KO03a, (pPyKTO3a, ranakrosa, pubosa,
Je3okcrpubosa. Pusnyeckrde CBOMCTBA M Haxo)keHue B mpupoge. DoTocuHTe3.
XuMUUecKue CBOMCTBA IJTFOKO3bI: PeakLiiy C yuaCTHeM CITMPTOBBIX U ajb/lerUIHOM
TPy, CIUPTOBOE U MOJIOUHOKUCIOe OpokeHue. [IpuMeHeHHe TJIIOKO3bI, eé
3HaueHWe B )KU3HeJesaTe/lbHOCTA OopraHu3ma. [lucaxapyuzpl: caxaposa, MaabTo3a U
nakTo3a. BoccraHasnvBarolye 1 HeBOCCTaHaB/IMBAKOLMe Aucaxapuzel. I'naponus
nucaxapuzioB. HaxoxkaeHue B npupoje v npuMeHeHue. [Tomycaxapubl: Kpaxmar,
IJIMKOTeH U Uesttonio3a. CTpoeHHWe MaKpOMOJIEKy/l Kpaxmasna, IJIMKOTeHa U
Le/UTr0/103bl.  PU3MYeCcKUe CBOMCTBA KpaxMmana W Le/UTto/03bl. XUMHUeCKHe
CBOWCTBa Kpaxmasa: TMJpO/N3, KaueCTBEeHHasl peakLys C MOJOM. XHMMHYeCcKue
CBOMCTBA LIeJ/UTIOJIO3bI: TUJPOJN3, TIO/MyueHre 3(hUpPOB 1ie/itoio3bl. [ToHsATHe 06
VICKYCCTBEeHHBIX BOJIOKHaX (BHMCKO3a, alleTaTHbIM 1IEJK).



OKClepyMeHTa/lbHble MeTOZbl M3yueHUs] BeleCTB W WX IIpeBpallleHUi:
PacTBOPUMOCTb Pa3/IMUYHbIX CIIMPTOB B BOJZiE, B3aMMO/IEMCTBYE 3TaHOJIa C HATPUEM,
OKHMCJIeHWe 3TW/I0BOr0 CIUPTa B albJeru/, Ha pacKaJéHHOU MeJHOM MPOBOJIOKeE,
OKHCJIeHWe 3TWIOBOTO COUpPTa JUXPOMAToOM Kaiusi (BO3MOXXHO MCII0J/Ib30BaHUE
BU/leOMaTepUaioB), KaueCTBEHHble peakLWU Ha anbAeruibl (C THUAPOKCUAOM
muammuHcepebpa(l) u  rugpokcugom  Menu(Il)), peaknus raMilepuHa C
ruapokcugom Megu(Il), xumuueckre CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aUMO/IEHCTBHE pacTBOpa I/IOKO3bI C TUApokcuaoMm Meau(ll), BzammopelricTBre
Kpaxmasa C MOJ0M, pellleHhe 5KCIepUMeHTa bHbIX 3a7ad Mo TeMaM «CIupThl U
deHonbI», «KapboHoBbIe KUC/IOTHI. C/I0KHBIE YPUPBD».

A3oTcopepikalljue opraHnyecKyue coeUuHeHHUsl.

AMUHBI — OpraHu4eckue TPOU3BO/IHble aMMUaKa. Knaccudukaiusi aMyuHOB:
anuaTtrueckvie W apoMaTuyecKue; TMepBUYHble, BTOPWUYHbIE UM TpPETUUHBIE.
CtpoeHue MoJiekys, obijasi ¢dopmysa, “3oMepusi, HOMeHK/IaTypa U (u3nueckue
CBOMCTBa. XMMHYeCKOe CBOMCTBA anudaTUYeCKUX aMHHOB: OCHOBHbIE CBOMCTBA,
anKWIMpOBaHUe, B3aUMOJIEHMCTBUE TIePBUUHBIX aMUHOB C a30THUCTOM KHUCIOTOM.
Conu anKyuIaMMOHUS.

AHWIMH — TIpe/CTaBUTe/lb aMWHOB apoMatuyeckoro pszaa. CrpoeHue
aHWIMHA. B3avMHOe B/MsiHUE TPYMI aTOMOB B MoJieKy/ie aHumHa. OcobeHHOCTH
XUMUUECKUX CBOWCTB aHWIMHa. KauecTBeHHble peakijuu Ha aHWIMH. CriocoObI
MoJlyyeHUs1 U NpUMeHeHWe anvdaTthuecKux aMuHOB. [losyuyeHwe aHWIMHA U3
HUTpOOeH30/1a.

AmvuHOokHUC/I0TEL. HOMeHKnaTypa u usomepusi. OTAe/ibHbIe NpeJCTaBUTeNH O-
aAMUHOKHWC/IOT: IVIMLWH, aJaHuH. @Pusruyeckre CBOMCTBA aMHHOKUCIIOT.
XvMUUecKre CBOMCTBA aMUHOKUCJIOT KaK aM(OTepHbIX  OpraHhuyeCcKux
CoelMHEHUM, peakiusi TOJMKOHZeHcalyyd, oOpa3oBaHWe TeNTUJHOU CBSI3U.
bronornyeckoe 3HaueHMe aMUHOKUC/I0T. CUHTE3 Y TUZIPOJIA3 NENTU/IOB.

benku Kak Tpupo/iHble MOJWMeEpbI. [lepBHUYHasi, BTOPUYHAasi U TPETHUYHas
CTpyKTypa OenkoB. XuUMHYeCKHe CBOMCTBa Oe/lKOB: THAPOJN3, [eHaTypalus,
KaueCTBeHHbIe PeakIuM Ha Oesiku.

OKCrepuMeHTa/ibHble MeTOZbl W3yueHUs] BeIleCTB W WX MpeBpalljeHuN:
pacTtBopeHue 0e/IKOB B BOJie, AeHaTypalus Oe/KOB IMPU HarpeBaHWU, LBETHBIE
peakiuu Ha Oefku, pellieHHe 3KCIIePUMEHTATbHBIX 3a/lay 0 TeMam
«A3oTcojepKaiue opraHuueckue COeIUHEeHUs» U «Pacrno3HaBaHue
OpPraHUYeCKUX COeJJUHEHUIN.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TIOHATUSI XUMHUH BBICOKOMOJIEKYJ/ISIPHBIX CO€JMHEHUM: MOHOMED,
MO/IMMep, CTPYKTYPHOEe 3BEHO, CTeleHb MOJMMepU3aliuu, CpeJiHsIs MOJIeKyasipHast



Macca. OCHOBHblIe MeTOAbl CHHTe3a BBICOKOMOJIEKY/SIPHBIX COeAUHEHUM —
To/IMMepH13aliysl U MOJTUKOH/ IeHCalUsl.

[TonvmepHble MaTepuasnbl. [lnacTmaccel  (MTOMUATUJIEH, TOUIIPOIWJIEH,
TTOTUBUHU/IX/IOPU/,  TOJTMCTUPO/,  TOMMMETH/IMeTaKpWIaT, T0/JMKapOOHaThl,
nosimaTUIeHTepedTanar). Y TUIM3alus v repepaboTka riacTUKa.

DnacToOMepsbl: HaTypaJbHbIU KayuykK, CUHTEeTUYeCcKue KayuyKu
(byTa;ieHOBBIM, X/TOPOTIPEHOBbIN, N30TPEHOBBIN) U CUJTMKOHBL. Pe3uHa.

BonokHa: HaTypa/bHble (XJIOMOK, IIePCTh, LIENK), UCKYCCTBEHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CHHTeTUUeCKHe (KallpoH U JiaBCaH).

[Tonumepsl CreLanbHOro Ha3HauyeHUst (Ted1oH, KeBJiap,
3JIEKTPOITPOBO/ISAIIIHE TI0JIMMEePhI, Oropa3/araemMbie TOJIMEpHI).

OKCrieprMeHTa/lbHble MeTO/bl W3yueHWs BeLIeCTB U WX MpeBpalleHul:
03HaKOMJ/IeHHe C o0Opa3sijaMy TPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIaCTMacC,
KayuyKOB, pelleHrWe 35KCIepUMeHTalbHbIX 3aZiad 1o Teme «Pacro3HaBaHue
T/1IaCTMacC U BOJIOKOH».

PacuéTHbie 3agaum.

HaxoxxzaeHue MoJieKyasipHOM (OpMyJ/ibl OpPraHUUeCcKOro COeJUHEeHUsl TI0
MacCOBbIM [JIO/ISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJeHHe
MOJIEKY/ISIPHOW  (hOpMyJIbI  OpPraHWUeCKOTro CcoefiiHeHHss 10 Macce (00BbEMY)
MIPOAYKTOB CropaHusi, IO KOJMYeCcTBY BelllecTBa (Macce, 00bEMY) TIPOAYKTOB
peakiliid W/WMM HCXOJHBIX BeI[eCTB, YCTAHOBJEHHWE CTPYKTYpHOU (opMy/bl
OpPraHMYecKOro BellleCTBA Ha OCHOBE €ro XMMHUeCKUX CBOWCTB WM CIIOCOOOB
MoJlyyeHusi, OripefiejieHHde [0JU BbIXOAA TPOJAYKTAa peakiid OT TeopeTUYecKd
BO3MOJKHOTO.

MexmipeiMeTHbIe CBSI3H.

Peanu3aiiyisi MeXXIpeIMETHBIX CBsI3el TIPU M3yUeHUH OpraHu4yeckKod XUMUU B
10 ksmacce ocCyleCTB/ISIeTCS Yepe3 WCMOIb30BaHWE KakK OOIIUX ecTeCTBeHHO-
HayYHbIX TIOHSITUW, TaK W TIOHATHM, TPUHATBIX B OTAeNbHBIX TMpeAMeTax
eCTeCTBeHHO-Hay4YHOT0 LIUK/Ia.

OOb1ue ecTeCTBEHHO-HayUHble TIOHSATHS: sIBJIeHWe, HayUHbIM (DaKT, TUIIOTe3a,
TeopWsl, 3aKOH, aHa/u3, CHUHTe3, Kiaccudukanus, HabrofeHue, u3MepeHue,
5KCMEePUMEHT, MO/Zie/Tb, MOZIeJITUPOBAHUE.

®dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUUeCKWii ypOBeHb, BeleCTBO, Telo, OObEM, arperaTHoe COCTOsIHHE
BellleCTBa, (PU3HUecKrWe BeJUUWHBI, €JIWHULIbI W3MepeHUs, CKOPOCTh, JHeprus,
Macca.

Buonorus: KaeTka, OpraHu3M, »5KOCuUCTeMa, Ouocdepa, MeTabosu3M,
Hac/1e/ICTBEHHOCThb, aBTOTPO(HBIN U TeTepoTPO(HBIN TUIT MUTaHUs, OpOXKeHue,



doTocuHTe3, [bIXxaHWe, OenKH, YrAeBOJbl, JKUDbI, HYK/JIEWHOBble KHCIOTHI,
(hepMeHTHI.

['eorpagusi: mosie3Hble UCKOIaeMble, TOTJIMBO.

TexHosorusi: TMuIlleBble TMPOJYKTbI, OCHOBbI pallMOHAIBHOIO TMHTaHUS,
MOHOILIMe CPeJICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHX BOJIOKOH.

11 K/TACC

OBIIAAA N HEOPTAHUYECKASA XNUMUSA

TeopeTnuecKue 0CHOBBI XMMHUH.

AtoM. CocTaB aTOMHBIX sifiep. XUMUUeCKUW s1emMeHT. M3oTomnbl. CTpoeHUe
3JIEKTPOHHBIX 000/I0UEK aTOMOB, KBAaHTOBbIe UKC/Ia. DHepreTuueckde ypOBHU U
nolypoBHU. ATOoMHBIe opbuTtamu. Knaccudukaiiysa XuMruueCcKUx 3j1eMeHToB (S-, p-,
d-, f-onemenTni). PacripeseneHuie 37€KTPOHOB TI0 aTOMHBIM  OpOHTaISIM.
ONeKTpPOHHbIe KOH(PUTypalliid aTOMOB 3/IeMEHTOB MePBOrO0—4YeTBEPTOrO NepHO/IOB
B OCHOBHOM W BO30Y>KJEHHOM COCTOSTHHH, 3/IeKTPOHHBbIe KOHGUTYpallui HOHOB.
OJIeKTPOOTPULIATE/IbHOCT.

[Teprognueckut 3aK0oH U Ilepruoanueckass cucteMa XUMUYECKUX 3JIEMEHTOB
O.U. MenpeneeBa. CBs3b MepUOIAUECKOr0 3aKoHAa W [leprofueckor CUCTeMBbI
XUMUUECKUX 3JIeMEHTOB C COBPEMEHHOW Teopyhel CTPOEeHUs] aTOMOB.
3aKOHOMEepPHOCTA W3MeHEeHHUs] CBONCTB XMMHUECKUX 3/1eMeHTOB M 00pa3yeMbIxX
MMM TIDOCTBIX U CJIOKHBIX BeleCcTB [0 [pylraM U Iepuojam. 3HaueHue
rnepuoguueckoro 3akoHa /I.11. MeHpeneeBa.

XvMuueckass CBs3b. Buabl XMMWYECKOM CBSI3U: KOBaJIeHTHasi, WOHHas,
MeTa/iiMueckas. MexaHu3mbl 00pa30BaHMsSI KOBAJIEHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKLeNTOPHBIU. DHEPrus U Ji/IMHa CBsi3U. [10/IIpHOCTb, HAaNpaB/I€HHOCTh U
HaChI[aeMOCTb KOBaJIeHTHOW CBsi3U. KpaTHble cBsi3u. BojopojHas CBSi3b.
MeXMOoeKy/sipHble B3aUMO/€HNCTBUSI.

BasieHTHOCTP W BajleHTHbIE BO3MOXXHOCTU aTOMOB. CBSi3b 3J/IEKTPOHHOU
CTPYKTYPBI MOJIEKYJT C UX TeOMeTPUYECKUM CTPOEHHEeM (Ha TpuMepe COeIUHEeHUN
371IEMEHTOB BTOPOI0 Mepro/a).

[IpencraBieHre 0 KOMILUIEKCHBIX coelHeHHsX. COCTaB KOMIIEKCHOTO MOHaA:
KOMIIJIeKcooOpa3oBatesib, JWraHzpbl. 3HaueHWe KOMIIJIEKCHBIX COeQMHEeHUH.
[ToHsATHE O KOOPAWHALIMOHHOW XUMUH.

BemectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIDHOTO  CTpPOeHUs.  THIIbI
KPUCTa/UTMUeCKUX PelIeToK (CTPYKTYp) M CBOMCTBA BeleCTB.

[TonsiTue 0 gucriepcHbIX cucTteMax. MictuHHble pacTBOphl. [Ipeacrasiienue o
KOJ/UTOMIHBIX pacTBopaX. CriocoObl BbIpaKeHHWsS] KOHIIEHTpAaI[iM PaCTBOPOB:
MaccoBas [0Jid BellleCTBa B pacTBOpe, MOJIApHasi KOHLeHTpalys. HacklijeHHble 1
HeHachbIl|eHHble paCcTBOPbI, PACTBOPUMOCTh. KpucTaniiorujparsl.



Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHuueckux BelecTB. TpuBUa/bHbIE
Ha3BaHUS OT/e/IbHBIX Mpe/iCTaBUTeIer HeOpraHMUeCKUX BellecTB.

Knaccudukaliys XuMHAYeCKUX peakiluii B HeOpraHMuecKol M OpraHu4ecKou
XUMHU. 3aKOH COXpPaHEeHUs] MacCChl BellleCTB; 3aKOH COXPaHeHHWs U IIpeBpalleHus
SHEPruM NMpU XUMUYECKUX peaklusix. TernoBbie 3(PGheKTbl XUMUUECKUX PeaKLUi.
TepMoxumMuueckue ypaBHeHUs.

CKOpOCTh XMMUUECKOW peakLiiU, eé 3aBUCMMOCTb OT Pa3/MYHbIX (PAKTOPOB.
["'omoreHHbIe ¥ reTeporeHHble peakuu. Katanus v kaTaausatopel.

OOparrMble ¥ HeoOpaTUMble peaklii. XMMHUUecKoe paBHoBecue. KoHcTaHTa
XUMHUUECKOro paBHOBecHsl. PakTOopbl, BAUAIOLIME Ha I10JI0KeHHUe XUMUYeCKOro
paBHOBeCHs: TeMIleparypa, JaBjleHue U KOHL|eHTpaLMU BellleCTB, YYaCTBYIOLUX B
peakuuu. [Tpuniun Jle [latense.

OnekTposiiTHyeckass auccouyainusi. CuibHble U Cabble  3/1eKTPOJIUTHIL
Crenenb pucconuanuu. CpeZia BOJHBIX pPacTBOPOB: KHWC/IOTHAasi, HeUTpasbHas,
menoyHas. Bogopogueiii nokasarens (pH) pactBopa. ['maponmus coneit. Peakium
HMOHHOTO 0OMeHa.

OKUCIUTENBHO-BOCCTAHOBUTE/IbHbIe  peakiuu.  CTerneHb  OKHWCJ/IEHUS.
OxucuTeslb M BOCCTaHOBUTeNb. [Iponjecchl OKWC/IeHWS M BOCCTaHOBJIEHMS.
BaxHelIie OKUC/IMTE/IM M BOCCTAaHOBUTENW. MeToj 3/IeKTPOHHOro OasaHca.
ONeKTPOIn3 paCTBOPOB Y PaCIlJIaBOB BEILIECTB.

OKCriepuMeHTa/IbHble MeTOJbl W3YUeHUs] BeleCTB M WX TpeBpalleHuu:
pasjiokeHve T[epoKCHJa BOJOpOJa B IIPUCYTCTBUM KaTaJu3aropa, MOZe/u
KPUCTa/VINYeCKUX PEIIETOK, TIPOBe/leHre peaki[iii MOHHOTO 0OMeHa, orpe/iesieHue
Cpeibl pacTBOPOB C TMOMOLLIBK) HHJWKAaTOPOB, W3y4Y€HWEe BJIUSIHUS Pa3/IUYHbIX
(bakTOpOB Ha CKOpPOCTb XHWMHUUECKOW peakUUd W TI0JIOKEHHEe XHMUUeCKOro
paBHOBECHSI.

Heoprannuyeckasi XumMusl.

[Tonoxkenne HemeTta/yioB B Ilepuoguueckor cucTeMe — XMMHAYECKUX
snemeHTOB [I.1. MeHzeneeBa 1 0COOeHHOCTH CTPOEHUSI UX aTOMOB. DU3NUeCKue
CBOMCTBA HeMeTa/UIOB. AJIZIOTPONUS HeMeTasuIoB (Ha IpuMepe KWC/I0pOAa, Cephl,
tdocdopa u yrieposaa).

Bopopopn. Ilonmyuenve, ¢gusnueckre M XUMHUYECKHMe CBOWCTBA: PeakLUUd C
MeTa/ylaMid M HeMeTa/ulaMH, BOCCTaHOBUTe/IbHbIe CBOWCTBA.  ['MApUABL.
TonnvBHbBIE 3/1IEMEHTHI.

[anorensl. HaxoxkgeHue B TipuUpojie, CrocoObl TosiydyeHus, pusdyeckue u
XUMUYeCKre CBOMCTBa. ['ajioreHoBOZ0pOAbl. BakHelime KUCI0POACOAEepIKaLye
coefiviHeHUs rasioreHoB. JlabopaTopHble Y MPOMBIILIIEHHbIE CIIOCOOBI MOTYyUYeHuUst
rasoreHoB. [IprMeHeHre raJoreHoB U UX COeJUHEeHUM.



Kucnopoj, o30H. JlabopaTopHbie M TPOMBIIIIEHHbIE CIIOCOOBI TO/yUeHHs
KUC/opoga. Pusnueckre U XMMHYECKHe CBOMCTBA U MPUMEHEeHWe KUCJIopoZa M
030Ha. OKCUZBI U IEPOKCU/BI.

Cepa. HaxoxzaeHwe B TIpHUpPOZie, CIIOCOOBI TIO/yueHHs, (HU3UUECKHEe W
xumMuueckue cpouctBa. CepoBoaopon, cyabdpuasl. Oxkcup cepwi(IV), okcup
cepoI(VI). CepHucrass U cepHasi KMCJIOTBI U UX cojgd. OcoOEHHOCTH CBOMCTB
CepHOU KUCJIOThL. [IprmeHeHre cepbl U eé coeJUHeHUN.

A3zor. HaxokgeHue B TIpUPOJE, CIOCOOBI TOMyueHHUs, (GHU3NUYEeCKHe |
XUMUYECKre CBOMCTBAa. AMMHUaK, HUTpUAbl. OKCUABI a30Ta. A30TUCTast U a30THas
KUC/IOTBI ¥ X comi. OCcoOeHHOCTU CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHMe a30Ta
Y eT0 coeflMHeHW. A30THBIEe yA00OpeHusl.

®ochop. Haxoxmenwe B Tpupojie, CIOCOOBI TOMy4YeHHs, (HU3NUECKHEe U
xuMuueckue cBorcTtBa. Pochugsl U ¢ochuH. Okcugwsl docdopa, dochopHas
Kuciota U eé conu. [lpumenenve ¢ocdopa u ero coesrHeHUU. PocopHbIe
yAo0peHwusl.

Yrnepon, HaxoxAeHWe B MOpupofe. AJUIOTPOIHbIE  MOAU(PUKALIUU.
dusmueckue M XUMHUYECKMe CBOMCTBA TIPOCThIX BellleCTB, 00Opa30BaHHBIX
yriepogom. Okcup yraepopa(Il), okcup yraepoga(IV), yrosbHas kuciaora u eé
CconMi. AKTUBUPOBaHHBIA yTroJb, afcopbius. dyriepeHbl, rpadeH, yriepoAHbie
HaHOTPYOKU. [IpriMeHeHHe MPOCTLIX BelecTB, 00pa30BaHHBIX YTJEPOAOM, U €ro
coeIMHEeHUH.

Kpemnuii. HaxokzieHre B Mpupoje, CrocoObl TosydyeHus, (u3nueckue U
xumuyeckre cBorctBa. Okcup kpeMHusA(IV), KkpeMHHeBass KWC/IOTa, CU/IMKATHI.
[IprMeHeHMe KpeMHUS U ero coeuHeHuM. CTeK/10, ero nojiyyeHue, BUbl CTEK/Ia.

[Tonoxenne MetasiyioB B Ilepuoanyeckor cUcTeMe XMMUUECKUX 3/IEMEHTOB.
Ocob6eHHOCTH CTpOeHUsT 3/IeKTPOHHBIX 000704eK aToMOB MeTasioB. OOiue
¢dusnyeckre CBOMCTBa MeTalioB. [IpuMeHeHHe MeTa/yIoB B OBITY U TeXHUKe.
CnuiaBbl MeTaslIoB.

ONeKTPOXUMHUYEeCKUi psifi HamnpsbkeHud MeTa/uioB. OOIue crocobbl
MOy YeHUsT MeTaJlJIOB: TU/IPOMETaTyprusi, MMPOMeTaJlTyprus,
ysieKTpometa/ulyprusi. IloHaTHe o Koppo3uu MeTannoB. CriocoObl 3alUThI OT
KOPPO3HHU.

OO1ass XxapakTepucTHKa MeTa/uioB [A-rpynmbel [Tepuoanueckoil CHCTEMBI
XUMWYECKHUX 5JIeMeHTOB. HaTpuii u Kanui: TmonyuyeHue, (QU3NUecKue U
XUMUYeCKre CBOMCTBA, IPUMeHeHNe TIPOCThIX BellleCTB U UX COeJMHEeHUN.

OO6miass xapakrepucTuka metasuioB IIA-rpynmbr Ilepuognueckoil CHUCTEMBI
XUMUYECKHUX 371eMeHTOB. MarHuii W Ka/bLiUi: TiojiyyeHWe, ¢Gu3nueckue U
XMMHUYECKHe CBOWMCTBA, IMpPUMEHEeHHe TIPOCThIX BelleCTB W UX COeJUHEHHUM.
JKécTKoCTb BOJbI U CTTIOCOOBI €€ yCTpaHeHUsl.



ATIOMUHUN: TIONy4YeHue, (pu3ndyeckrie U XUMUUeCcKrue CBOKMCTBA, MPUMeHEeHHe
MPOCTOrO BeIleCcTBa M €ro COoeJuHeHWH. AMQOTepHble CBOMCTBAa OKCHZAA W
TU/IPOKCH/IA aTFOMUHMUS, TUAPOKCOKOMIL/IEKChHI a/TFOMUHUSI.

OOijasi  xapakTepucTMKa MeTa/uioB To6ouHbix moarpyrm  (b-rpyrmm)
[Teproanueckoit CCTeMbl XUMHUYECKUX 37IEMEHTOB.

dusnueckre U XMMUUeCKWe CBOMCTBA XpoMa U ero coefuHeHuil. OKCUbI U
rugpokcuael xpoMa(ll), xpoma(Ill) m xpoma(VI). XpomaTel M JuUXpOMaThl, WX
OKHUCJ/IUTe/IbHbIe CBOUCTBA. [To/lyyeHre v MpUMeHeHre XpoMa.

dusnueckue U XMMUYECKMe CBOMCTBA MapraHila U ero COoeJUHEeHUH.
Baxueliive coeguHenusi MapraHua(ll), wmapranuya(IV), wmapranga(VI) wu
mapranua(VII). [TepmaHraHaT Kaausi, ero OKACIUTENbHbIE CBOMCTBA.

®dusnueckre U XUMUUECKHe CBOMCTBA »Keje3a U ero coefnHeHUd. OKCHU[BI,
rugpokcuanl U conu xene3a(ll) u xxeneza(Ill). [TonyueHre v puMeHeHUe >kese3a
Y ero CI/1aBOoB.

dusnueckre U XMMUUeCKUe CBOWCTBA Meid U eé coefrHeHui. [TonyyeHue u
NpUMeHeHre MeJiu U eé CoeJUHeHUIA.

LluHk: monyyeHue, (U3NUeCcKre U XUMUYECKHe CBOWCTBAa. AMQOTepHbIe
CBOMCTBa OKCH/A U TU/IPOKCHA LIUHKA, TUIPOKCOKOMILIEKCHI [IUHKA. [IpuMeHeHre
LIMHKA U ero CoeIMHeHUH.

OKCrepUMeHTa/lbHble MeTOJbl H3Yy4YeHUsl BeleCcTB M UMX MpeBpallleHu:
r3ydyeHre o0Opas3lloB HeMeTa/l/ioB, ropeHue cephl, (ocdopa, >keme3a, MarHus B
KUC/IOPOJe, M3yuyeHWe KOJUleKIuu «MeTanabl W CIUIaBbl», B3auMO/EeCTBUE
L1e/IOYHBIX U 111eJIOUHO3EeMeJIbHBIX METa/IJIOB C BOAOM (BO3MOXXHO HCII0/Ib30BaHUe
BH/leOMaTepUaoB), B3aMMOJEUCTBUE LIMHKA U ’Keje3a C pacTBOpPaMU KUCJIOT U
1je/ioueld, KaueCTBEeHHbIe peaklMd Ha HeopraHu4eCckre aHUOHbI, KAaTUOH BOJOpO/a
¥ KaTMOHbl MeTas/uIOB, B3aMMOZEWCTBUE THAPOKCHUIOB aTlOMUHUS M I[MHKA C
pacTBOpaMM KHUCJIOT U 1ie/ioueil, pellleHWe SKCIIepUMeHTaIbHbIX 3aZlau M0 TeMaM
«[amorennl», «Cepa u eé coemuHeHUsI», «A30T U (ochop U UX COeAUHEHHS»,
«MeTasi/ibl T/IaBHBIX TIOATPYTIT», «MeTasuibl TOO0YHBIX ITOATPYIID.

XUMMA U )KU3Hb.

Posib xumMuM B 00ecrieueHU YCTOMUKMBOTO Pa3BUTHS uesioBedecTBa. [ToHsATHE
O HayyHbIX MeETOJax T03HaHUSI W METOAOJOTMM HAy4yHOro HCC/Ae[0BaHUS.
HayuHble MPUHLMUIBI OpraHU3al[ii XUMUUeCKOTO TIPOM3BO/CTBA. [IpOMBIIIIeHHbIe
Croco0Obl TIOTyYeHHsl BaKHEHIIIMX BelllecTB (Ha TprMepe TPOU3BO/ICTBA aMMHaKa,
CepHOM KHC/IOThI, MeTaHoJIa). [IpoMbIiieHHbIe CITOCOOBI TIOyUeHUs] METaJI/IOB U
CrUIaBOB. XUMMUECKOe 3arpsi3HEHUe OKpY)Karolllel Cpefibl U ero IocC/ae/ICTBUS.
Ponb xvMuu B 06ecrieueHUH 3HepreTruueckoi 6e30macHOCTH.

XvuMUsg W 3[0pOBbe uenoBeka. JlekapcTBeHHble cpexcTBa. IlpaBuia
WCI0/Ib30BaHUsl JIEKapCTBEHHBIX TpernapaToB. Po/ib XUMUM B pa3BUTHUH MeJULIMHBI.



XuMUs MULU: OCHOBHbIE KOMIIOHEHThI, MUiljeBble J00aBKU. Pojib XUMuu B
obecrieueHNH TIUIEBOM Oe30TaCHOCTH.

KocMmeTrrueckre ¥ mnap@roMepHble cpencTBa. beiToBasg xumusi. IlpaBuia
6e30MacHOr0 MCMOJIb30BaHUS TIperapaToB OBITOBOM XWMHWUW B TIOBCEAHEBHOM
JKU3HU.

XYMUSI B CTPOUTE/BCTBE: BaKHEWILIMe CTPOUTEbHbIe MaTepuasbl (LIeMeHT,
6eToH).

XuMusi B CebCKOM X03siicTBe. OpraHnyeckue U MUHepasbHble yA00peHusl.

CoBpeMeHHbIe KOHCTPYKL[MOHHbIe MaTepuasibl, KpacKu, CTEK/O, KepaMHKa.
Marepuasel 151 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3agaun.

PacuéTbl: Macchl BelllecTBa WiM 00BbEMa ra3oB M0 M3BECTHOMY KOJUUYECTBY
Bell[eCTBa, Macce WIM OO0bEMY OAHOIO U3 y4YaCTBYIOIIUX B peakiMM BeIecTB,
Macchl (00BEMa, KO/IMUECTBAa BeIeCTBa) ITPOAYKTOB peakidd, eC/id OJHO U3
BeI[eCTB WMeeT TPUMeCcH, Macchl (00béMa, KOMMuecTBa BeIecTBa) TPOAYKTA
peakuuu, eCciu OJHO M3 BeL[eCTB JAaHO B BHUJE pacTBOpa C ONpeAeIéHHOU
MacCoOBOW [i0jiel pacTBOPEHHOIO BeIlleCcTBa, MaCCOBOM J0JIM W MOJISIPHOU
KOHL[eHTpaLlMi BelleCcTBa B paCTBOpe, [0JKA BbIXOJA TIPOAYKTAa peakluu OT
TeOpeTUYeCKU BO3MOXKHOTO.

MeskripeiMeTHbIe CBSI3U.

Peanu3aiisi  MeXXTpegMeTHBIX  CBsi3ell TMpU  u3yueHUM 0oOieit u
HeopraHu4eckord XMMuUM B 11 Kjlacce OCYIeCTB/ISIETCSl yepe3 UCMOJ/Ib30BaHUe Kak
0OIMX ecTeCTBEHHO-HAYUHBIX TTOHATHUM, TaK W TOHATHH, MPUHATHIX B OTAE/IbHBIX
rpeMeTax eCTeCTBeHHO-Hay4YHOr0 1[MKJIA.

OOb11ue ecTeCTBeHHO-HayUHble TIOHATHS: sIBJIeHWe, Hay4HbIM (DaKT, TUIIOTe3a,
Teopusl, 3aKOH, aHa/lIu3, CUHTe3, Kjaccudukalus, TepuoJuuHOCTb, HabOmoeHue,
r“3MepeHue, 3KCIIepUMEHT, MO/ie/ib, MO/e/TMpOBaHMe.

du3nKa: MaTepusi, MHUKDOMUD, MAaKpPOMHD, aTOM, 3J€KTPOH, MPOTOH,
HEWTPOH, UOH, U30TOIIbl, PAJAMOAKTUBHOCTb, MOJIEKYJ/Ia, SHEPreTUUeCKU YPOBeHb,
BeIl|eCTBO, Teso, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, WjeanbHbIA Tas,
(br3rueckue BeJIMUMHBI, eIUHULIbI U3MEePEeHUs, CKOPOCTb, SHEePrusi, Macca.

Buosnorus: KieTka, opraHusm, skocucteMa, 6uocdepa, metab0/1M3M, MaKpo-
Y MUKDPO3JIEMEHTBI, OeJTKU, >KUPbI, YTJIeBO/bl, HYK/IEMHOBBIE KHUC/IOThI, )epMEHTHI,
TOPMOHBI, KPYTOBOPOT BelLleCTB U [IOTOK 3HePruu B 3KOCUCTeMax.

['eorpadusi: MUHepasbl, TOPHbIE TIOPO/bI, MOJe3HbIE WCKOIaeMble, TOMJIMBO,
pecypcsbl.

TexHoJIOrMsA: XUMHUUeCKasi TIPOMBIILLIJIEHHOCTb, MeTas/uTyprys, CTPOUTE/IbHbIE
MaTepuaJsibl, CeIbCKOX035IMCTBEHHOe MPOU3BO/CTBO, TUILeBasi MPOMBIIIJIEHHOCTD,
(hapmaljeBTHUECKAasi IPOMBIIILIEHHOCTh, MPOM3BO/[CTBO KOCMETHUUYECKHUX



rpernaparoB, MPOM3BOJACTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3JIeKTPOHHas
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XM
HA YI'JIYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHHSA

JINMHHOCTHBIE PE3YJ/IbTATDI

B COOTBeTCTBHMH C CHCTEMHO-/eATeTbHOCTHBIM II0AXO/I0M B CTPYKType
JIMUHOCTHBIX pe3yJ/IbTaTOB OCBOEHUs TpeAMeTa «XUMHS» Ha ypOBHE CpeJHero
obmero o6pa3oBaHUs BbIJIe/IeHbl  CAEAYIOIIMe COCTaBJISIOIINE: OCO3HAHHE
00yuarolUMHUCST POCCHUHCKOM TpaKJaHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTH 1 CaMOOTIpe/ie/IeHUI0; Haluure MOTHBAI[UH K
0o0yYeHHWI0; TOTOBHOCTbH M CIOCOOHOCTb O00yYarol[UXCsi PYKOBO/CTBOBATHCS
MPUHATBIMH B OOII[eCTBe TpaBWJaMH W HOPMaMH TIOBEJieHUS; HaIuuHe
TTPABOCO3HAHUS, IKOJIOTUUECKOU KY/IbTYPhI; CIIOCOOHOCTb CTaBUTh 11€JIA U CTPOUTh
JKW3HEHHbIe TI/IaHbl.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefiMeTa «XHMHS» OTpakaroT
c(hOpMHPOBAaHHOCTb OIbITa I103HABaTe/JbHOW W TPAaKTUUYECKOW [leATe/IbHOCTU
00yuaroIuXcs B Mpoljecce peann3alfii 00pa3oBaTeIbHON JesTe/TbHOCTH.

JINUHOCTHBIEe pe3yJibTaThbl OCBOEHHUs TipeAMeTa «XUMUS» OTPa)KaroT
c(OpMHUPOBAHHOCTb OTbITAa TI03HABATELHOW U TIPAKTUYECKOW [1esiTeTbHOCTU
oOyuaroluxcs B Mpoliecce peanv3aliyd 00pa3oBaTe/bHOM /leATebHOCTH, B TOM
yuC/ie B UaCTH:

1) rpakIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs 00yYarOIMMKCSI CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEM,
yBaKeHUSI K 3aKOHY U MPaBOIOPSI/IKY;

Tpe/iCTaB/IeHUs] O COLMA/IbHBIX HOpMax U TIpaBU/aX MEX/IAYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHUM y4eOHBbIX W TMO3HaBaTebHbIX 3a/lay, BLITIOJHEHUU
XUMHUYECKUX SKCTIePUMEHTOB;

CrlocoOHOCTM TIOHMMaTh W TIPUHMMAaTh MOTUBBI, HaMepeHUs, JIOTUKY W
apryMeHThI IPYTUX TP aHaM3e pa3/InuHbIX BUIOB yUueOHO JesTe/TbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMSI:

1[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY U HayuyHOMYy HacC/eAuro
OTeueCTBEHHOU XUMUUY;

yBa)KeHUsT K TPOLecCy TBOpUecTBa B 007aCTU TeOPUM UM TIPAKTHUECKOTO
TIDUIOXKEHHSI XUMHM, OCO3HaHWsSI TOTO, UTO JlaHHble HayKu eCTb pe3y/bTar
JIMUTENbHBIX ~ HaOJ/to/leHrid, KPOMOT/IMBLIX  3KCIepUMEHTa/bHbIX  TTOHCKOB,
TOCTOSIHHOT'O TPY/la YUEHBIX U MPAKTUKOB;



VHTepeca M T[I03HaBaTelbHbIX MOTHMBOB B TOAYUYEeHUM U TIOC/eAYIoLeM
aHa/M3e MH(GOPMAIH O TMepPeIOBbIX JOCTHKEHUSIX COBPEMEHHON OTeueCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOT'O CO3HAHMS, STUUYECKOT0 TTIOBe/IeHNST;

CrIocoOHOCTU OLIeHMBATh CUTYAl[UH, CBS3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHUMAaTh OCO3HaHHbIE pellleHUs, OPUeHTHUPYsICb Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U 1IEHHOCTY;

TOTOBHOCTH OLleHWBaTh CBOE TIOBe/leHHe W TOCTYIKU CBOUX TOBapUILel C
MO3UI[MI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHS ITOC/IeCTBHM
MOCTYITKOB;

4) hopMupoBaHus KYJ/IbTYPhI 3/[0POBbSI:

MOHWUMaHUsI LIeHHOCTeH 370poBoro U 0Oe3omacHoro obpasa >KU3HH,
He0OXO0JUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (H3UUECKOMY H
TICUXUUECKOMY 3/I0POBBIO;

cobmofeHusi TIpaBua Oe3oracHoro oOpallieHusi C BellecTBaMH B OBITY,
MOBCEHEBHOM )KU3HU, B TPYAOBOM JeATEIbHOCTH;

MOHUMAaHUs LEHHOCTA TIPaBWI WHAWBUYAJbHOTO U  KOJUIEKTUBHOTO
6e3011acHOTO MOBeJIeHHs B CUTYAIUsIX, YTPOKAIOIINX 3/[OPOBBIO U >KU3HU JIIO/IeH;

OCO3HAHUS TIOCTe/ICTBUN W HENPHUATHS BPeJHBIX MPUBLIUEK (yroTpebieHUs
aJIKoroJisi, HADKOTHUKOB, KypeHUsl);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  yueOHO-MCC/eloBaTeIbCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW U JpPYruxX BUjax
J1esITeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE yyacTWe B PpelIeHWH IIPAaKTHUUeCKUX 3ajad
COL[Ma/IbHOM HarlpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

VHTepeca K MPaKTUUeCKOMY H3ydeHUI0 rpodeccuii pa3iuyHOro poja, B TOM
YKC/le Ha OCHOBe MPUMEHEeHUs MpeIMETHBIX 3HAHWH 110 XUMHH;

yBa)KeHUsI K TPY[Y, JIIOJsIM TPyJla U pe3yibTaTaM TPY/JOBOM [esTeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BLIOODY MHIWBU/Ya/TbHOW TPAeKTOPHUU
obpa3oBaHus, Oyayieit mpodeccMr W peany3ani COOCTBEHHBIX >KM3HEHHBIX
TJIAaHOB C YYETOM JIMYHOCTHBIX MHTEpPeCcoB, CIIOCOOHOCTeN K XUMUW, UHTEPeCoB U
notpeOHOCTel 00111eCTBa;

6) 3K0/1I0rMuUecKoro BOCIUTAHUA:

9KO0JIOTUYECKH 1[e1eCO00pa3HOro OTHOIIEHUS K TIPUPO/ie KaK UCTOYHUKY
CYILLIeCTBOBAHUS KU3HU Ha 3eMJie;

MMOHWMaHUs TJ100a/bHOTO XapaKTepa 3KOJIOTHUeCKUX MPo0/ieM, BIUSHUS
9KOHOMHYECKHX TTPOLIeCCOB Ha COCTOSIHHE TIPUPOTHOM U COLTMATLHOU Cpe/ibl;



OCO3HaHUS HeOoOXOAWMOCTU UCMOIb30BaHUSI [JOCTIDKEHUM XUMHUU  [Jist
peliieHusi BOMIPOCOB PaliOHATLHOTO TIPUPO/IOTIONb30BaHKS;

aKTMBHOTO HENpUSITUAS JEeMCTBUM, TIPUHOCSIMX BpeJ OKpy’Karoleu
TIPUPOJHON CpeJie, YMEeHUs] TMPOTrHO3UPOBaTh Heb/arorpusiTHbIE 3KO0J/IOTHUUeCKHe
TIOC/Ie/ICTBUS MIPeATIPUHUMaeMbIX JelCTBUM 1 TIpeIoTBpalliaTh UX;

Ha/IM4Us pa3BUTOr0 SKOJIOTMUYECKOTO MBIIIIEHUSs], 9KOJIOTUUEeCKOU KYJIbTYPHI,
OIbITa JlesiTeTbHOCTH 9K0JIOTMYeCKOU HarpaB/e€HHOCTH, yMeHUst
PYKOBO/ICTBOBATbCSI MU B TI03HABaTe/bHOM, KOMMYHHUKAaTUBHOM W COLMA/IbHOMN
MIPAaKTHKE, CIIOCOOHOCTH W YMEHUs aKTHBHO TIPOTUBOCTOSITH  H/I€0JIOTUN
xemohoouu;

7) 1leHHOCTH Hay4YHOI0 M03HAHUA:

MHPOBO33pEeHHS], COOTBETCTBYIOILIETO COBPEMEHHOMY YDOBHIO pa3BUTHS
HayKH M 0011]eCTBEHHOU TTPaKTHKHY;

MOHUMaHUsl CrelUpUKU XUMUM KaK HayKd, OCO3HaHUsI e€é poiu B
(opMHpOBaHMM PALIMOHATBLHOTO HAYYHOTO MBIILIEHHUS], CO3JaHUU L|eJI0CTHOTO
ripeficTaBieHuss 06 OKpy»KarolljeM MUpe Kak O eJMHCTBe MPUPO/bl U uesioBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEW U pelleHrnd IpobieM CoXpaHeHus
TIPUPOJHOTO PaBHOBECUS;

yOeXXIEHHOCTH B 0CO00W 3HAUMMOCTA XUMWM i1 COBPEMEHHOM
[MBWIM3aIlUK: B €€ TyMaHHCTUYeCKOW HarpaB/eHHOCTM W Ba)KHOW POJU B
CO3/laHUK HOBOW 0a3bl MaTepHa/lbHOM Ky/IbTypbl, B peIIeHHH TJI00aTbHBIX
npo0yieM YCTOMUWMBOTO Pa3BUTHSI Ue0OBeUeCTBAa — ChIPHEBOW, IHEPreTHUeCcKOoHu,
MIUIIIeBOM Y 9KOJIOTHUYeCKOUW 6e30MacHOCTH, B pa3BUTHH MeAULIMHBI, 00ecrieueHuH
YC/IOBUM YCHEIIHOTO TPY/la U 9KOJOTUUeCKH KOM(MOPTHOU »KU3HU KaXK/I0ro ujeHa
00I11eCTBa;

eCTeCTBeHHO-HayYHOW TIpPaMOTHOCTH: TIOHUMaHHs CYIITHOCTA MeTO/IOB
MO3HAHMS, UCIIO/b3YeMbIX B €CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCTIO/b30BaTh
ToJjiydyaeMble 3HaHUS [Jis aHa/ini3a U 00bsICHEeHUs sIBJIEHHH OKPY’Karoll[ero MUpa |
TIPOMCXOASIINX B HEM M3MeHeHHH, yMeHus [ieflaTb 000CHOBaHHbIE 3aK/IF0OUeHUsT Ha
OCHOBe HayuHbIX (DakKTOB U MMEIOI[UXCS [JJaHHBIX C 1Ie/bl0  TIO/TyYeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNIbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHWS /IS
pellieHusi Ipo6JieM B peasbHbIX XKU3HEHHBIX CUTYaLUsIX;

MHTepeca K M03HaHUI0, UCC/Ie[l0BaTe/IbCKOU 1eATe/TbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HETpPepbIBHOMY 00pa3oBaHHIO M
camMo00pa30BaHWI0, K aKTUBHOMY TIOJlyUeHUIO HOBBIX 3HAaHWW 110 XUMHU B
COOTBETCTBHH C JKU3HEHHBIMU TTOTPEeOHOCTSIMU;

vHTepeca K 0c0O0eHHOCTSM Tpy/la B pa3MMuHbIX chepax MpodeccroHaIbHOM
JlesiTeTbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHUSI MPOrPaMMbI 10 XUMHUHU Ha YPOBHE
cpesiHero o011iero o6pa3oBaHysl BKIHOYAOT:

3HauMMble T (OPMHUPOBAaHUSI ~ MHPOBO33DEHHSI  OOyUaroIuXxCs
MEXXIUCLIUTIIMHAPHBIE (MEXXITpeMeTHbIe) 00IleHayUHbIe TOHSTHS, OTPaXKAoI[He
1[eJIOCTHOCTb HAYYHOM KapTUHBI MHpa U CrheludUKy MeTOJO0B TI03HaHUS,
HCTI0/Ib3YEMBIX B €CTeCTBEHHBIX HayKaX (MaTepus, BEIeCTBO, SHEPTus, sB/IeHHE,
TMIPOL[eCC, CUCTeMa, HayuHbId (DaKT, MPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCC/IelIoBaHUe, Hab/IFoieHre, U3MepeHue, SKCIIEPUMEHT U [IpyTue);

YHUBepCa/ibHble yueOHbIe [eicTBUs (TT03HaBaTebHble, KOMMYHHUKAaTHBHbIE,

PErysiTUBHBIE), obecrieurBaroliyie dbopMHUpoBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMATTbHOM KOMITETeHL[UM 00yJaroLuXcs;
CTII0OCOOHOCTD 00yJaroIXCst WCII0/Tb30BaTh OCBOEHHbIE

MEX/IUCLUTUIMHADHbIe, MUDOBO33peHUYeCKre 3HaHUS U YHUBepCajbHble ydeOHbIe
JIeICTBUSI B IO3HABATE/IbHOU U COLIMAIbHOM MPAKTHKe.

MeTtanpeMeTHble pe3y/bTaTbl OTpPaXkalOT OBJIaJileHHWe YHUBepCalbHbIMU
yueOHBIMHA  TI03HABAaTe/JbHBIMA, KOMMYHUKATHBHBIMH U  PeTryISATUBHBIMU
JIeMCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe /e CTBUs

1) 6a3oBBIe TOrHUeCKHE JeHCTBUA:

camocTosiTelbHO  (OpPMYy/JMpPOBaTb M aKTyaJyM3upoBaTh  Ipobsiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

oripefiesisiTh Lie/IM JesTelbHOCTH, 3a/laBas TapaMeTpbl U KPUTEPUM WX
JIOCTVD>KEeHUSsI, COOTHOCUTD pe3y/bTaThl JiesiTe/TbHOCTU C TTIOCTaB/IeHHBIMU 11eJISIMU;

WCIO/Ib30BaTh TP OCBOEHUM 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIIIEHUS:
BbI/IeJIITh XapaKTepHble TPH3HAKW TIOHSATUM W yCTAHABIMBATh UX B3aUMOCBSI3b,
WCTI0JTb30BaTh COOTBETCTBYIOLIME TIOHATUS i O0BsICHEHUS OT/leNTbHbIX (DaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBaHUSI W KPUTEPUH /i KJacCU(HUKAILMKA BeIeCTB W
XMMMWYECKUX peakIui;

yCTaHaB/IWBaThb TPUUMHHO-C/€/ICTBEHHbIE CBSI3U MeXJy U3yuaeMbIMU
sSIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKAeHus (MHJyKTHBHbIe, [eIlYKTUBHbIE, TIO
aHas/lorMK), BbISB/ISATh 3aKOHOMEPHOCTH W TIPOTUBOPEUMS B pacCMaTpHBaeMbIX
SIBJIEHUSTX, (DOPMY/TMPOBATh BBIBOZBI U 3aK/TIOUEHMS;

MIPUMEHSITb B TIpoliecce TMO3HaHUSI MUCI0J/Ib3yeMble B XUMUU CHMBOJIMUECKHe
(3HaKOBbIE) MO/Ie/TH, peoOpa30BbIBaTh MO/IebHbIE MpeCTaBIeHUs] — XUMUUeCKUM
3HaK (CUMBOJI) 2JIeMeHTa, XuMuueckasi popMysia, ypaBHEHHEe XUMHUUeCKOU



peakiuu — TIpU pellleHUM yueOHBIX T103HABaTe/NbHbIX M TPAKTUUeCKUX 3afau,
TIPUMEHSITh Ha3BaHHbIe MO/Ie/IbHbIe TPe/[CTaB/AeHUs /IJis BbISIBJIEHUsI XapaKTepHbIX
TPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUEeCKUX PeaKI|Uil.

2) 6a3oBbIe HCC/Ie/J0BAaTeIbCKHE JefCTBUA:

BJIaZIleTh OCHOBaMH METO/IOB HAayUHOTO TMO3HAHWS BEIeCTB U XUMHUYECKHUX
peakLuu;

(hopmyMpoBaTh LieJiv Y 3a/laul UCC/IeI0BaHusl, UCIIOIb30BaTh MOCTaB/IeHHbIE
W CaMOCTosTeNlbHO C(OpPMY/IHMPOBaHHbIE BOMPOChI B KauecTBe WHCTPYMeHTa
MO3HaHUSI YU OCHOBBI /i1 (DOPMUPOBAHUS THUTIOTE3bI 10 MPOBEpPKe TMPaBUILHOCTU
BbICKA3bIBaeéMbIX CY>K/I€HU;

B/IaZIeTh HaBblKaMH CaMOCTOSITEJTbHOTO TUIAHWUPOBaHUSI W TMPOBeJeHust
yueHUYeCcKuX SKCTIepUMEeHTOB, COBEpIIeHCTBOBAaTh YMeHHs1 HabMoAaTh 3a X0[0M
rporjecca, CaMOCTOSITe/IbHO TIPOrHO3UpPOBaTh €ro pe3ynbTar, (OpMYJIHMpPOBATh
00006111eHMsT ¥ BBIBO/[bI OTHOCUTE/TBHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie[0BaHuS,
COCTaB/IATb 000CHOBAHHBIN OTUET O MPOJe/IaHHOM paboTe;

npuobpeTaTh OMBIT YYeHUUYECKOW UCCAe0BaTebCKOM W TIPOeKTHOM
JesTe/TbHOCTH, TIPOSIBISITH CMOCOOHOCTE M TOTOBHOCTH K CAMOCTOSITE/IbHOMY
MOUCKY METO/IOB pellleHus1 TpaKTUUeCKUX 3afiau, TPUMEHEHHI0 PpPa3/IUuHbIX
METO/IOB MTO3HAHUSI.

3) padora c uadopmanueii:

OPHUEHTHUPOBAThCSI B Pa3/MUHbIX HCTOUYHMWKaX UWHMOpPMaluu (HaydHo-
TIOTTyJISIPHAst  JIUTepaTypa XUMHWUECKOTO CO/Iep)KaHUsi, CIIpaBOYHble T0COOUs,
pecypchbl MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIMI0 pa3/iMuHbIX BUOB U (OopM
Tripe/iCTaBJ/IeHus], KPUTHUUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh u
HeTPOTUBOPEUUBOCTh;

dhopMyIMpoBaTh 3ampoChkl ¥ TIPUMEHSITh pa3/MuHble MeTO/bl TIPU TIOMCKe U
orbope wuWHbOpPMAI[MK, HEOOXOAWUMON /i BBIOJIHEHUS y4eOHBIX —3a7ad
OIIpe/Ie/IEHHOTO TUIIA;

npuobpeTaTh OIBIT HCI0/Ib30BaHUsl WH(GOPMAaLMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUM 1 Pa3/TMUHbIX TTIOUCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BBIOMpaTh  ONTUMa/lbHYH  (OpMy  TIpeACTaB/eHus
vHbopMaluu (cxeMbl, TpadyKH, AUarpamMMbl, TaOIHUIBI, PUCYHKH U IPYTHE);

WCTI0/Ib30BaTh HAy4HBIA SI3bIK B KadecTBe CpejCcTBA mpyd pabore cC
XMMUUeCKOW UWH(OpMaluel: TMpUMEHSITb MexXIipeAMeTHble ((usnueckue U
MaTeMaTHueCKre) 3HaK1 U CUMBOJIbI, pOpMyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

HCII0/Ib30BATh 3HAKOBO-CMMBOJ/IMYECKHE CPpeACTBA HATJIAAHOCTH.

KOMMYHI/IKHTI/IBHI)IE YHuBepCad/IbHbIE y‘-lEﬁH]:nle ﬂEﬁCTBHﬂ:



3aJjaBaTh BOIMPOCHI M0 CYI[eCTBY 00Cy»K/IaeMoii TeMbl B XOZie uaiora u/umm
[IMCKYCCHH, BbICKa3bIBaTh Ujen, (HOPMYJIMPOBaTh CBOU MPeI0KeHUs
OTHOCUTE/IbHO BbITIOJIHEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYNaTh C TMpe3eHTalMel pe3y/bTaTOB MO3HAaBaTeIbHOW JesiTelbHOCTH,
MOTyUeHHbIX CAMOCTOSITE/IbHO U/ COBMECTHO CO CBEPCTHUKAMMU TIPU BITIOTHEHUH
XUMHUUECKOTO 3KCIIepUMeHTa, TIPaKTUUeCKOW paboThl TI0 MCC/IeZIOBAHUIO CBOMCTB
M3ydyaeMbIX BeIllecTB, peaau3aliii yueOHOTo MpoeKTa, U (hOpMyIMPOBaTh BBHIBO/bI
M0 pe3y/bTaTaM TPOBEAEHHBIX WCC/Ae[OBAaHUM TMyTEM COrJaCOBaHWs MO3WLUN B
xo/le 06cyxaeHus: 1 oOMeHa MHEHUSIMHU.

Pery/isaTUBHBbIe YHUBEpPCa/IbHbIEe yUeOHbIe JeiCTBHS:

CaMOCTOSITe/TbHO TIJITAHUPOBAaTb M OCYIECTB/SATb CBOK) T103HABATe/IbHYIO
JlesiTeTbHOCTh, OTpefesisis eé Leaud M 3aJadyd, KOHTPOJMpPOBaTb M MO Mepe
HeoOXOAMMOCTA KOPPEeKTUPOBaThb TIpe/jlaraeMblii  alrOpPUTM JIeMCTBUN MpHU
BLITIOJTHEHUM y4eOHBIX W UCC/Ie[oBaTeIbCKUX 3afiau, BbIOMpaTh HauboJiee
3¢ deKTHBHbIM CMOCOO0 WX pellleHdsT C Y4ETOM TI0/yueHHs] HOBBIX 3HAHUU O
Bell[eCTBaX U XMMUYECKUX peakLusX;

OCYLIEeCTB/ISITh CAMOKOHTPOJIb JesiTe/lbHOCTY Ha OCHOBe caMoOaHalu3a MU
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATBI

[TpeMeTHBIE pe3y/bTaThbl OCBOEHUS MPOTrPAMMBI 110 XMMUU Ha yTy0/8HHOM
yPOBHe Ha ypOBHe cpejHero o0ilero oOpa3oBaHUSl BK/IHOUAKOT creluduyeckue
JJ1s1 yaeOHOTo rpeiMeTa « XMMUsI» HayuHble 3HaHHsI, YMEHHUS U CTIOCOObI 1eficTBU
10 OCBOEHHIO, MHTepITpeTalid U TpeoOpa3oBaHUI0 3HAHWHM, BUJIBI AesTeTbHOCTU
M0 TIOJTyYeHUI0 HOBOTO 3HAHUS W TIPMMEHEHWI0 3HaHWW B pa3/MUHbIX yueOHBIX
CUTYalUsIX, a TaKXXe B peaslbHbIX KU3HEHHbBIX CUTYaIUsiX, CBSI3aHHBIX C xumuel. B
rnporpaMMe IO XHMMHUU TIpeJMeTHble pe3y/bTaThl TMpeJCTaB/AeHbl 0 rojaM
W3yueHusl.

10 KJ/TACC

[IpenMmeTHble pe3ynbTaTbl OCBOEHMsI Kypca «OpraHuueckasi XUMMsI»
OTpa’KaroT:

c(hOpMUPOBAHHOCTh TMpEe/CTaBIEHUM: O MeCTe M 3HaUeHUM OpraHu4yecKoun
XUMHH B CHCTEME eCTeCTBEHHBIX HayK M €€ PO B 00ecrieueHWW YCTOWUHUBOTO
Pa3BUTHS Ue/ioBeueCTBa B peIlleHuy Tpo0sieM 3KO0JIOTUUECKOU, SHEPreTUUeCKon U



nuieBoi 6e30MacHOCTH, B Pa3BUTUM MeAULIMHBI, CO3[jaHUM HOBBIX MaTepHasoB,
HOBBIX HCTOUHHKOB 9Hepruu, B obecrieueHUH paLMOHAILHOT O
TIPUPO/IOTIO/L30BaHus, B (OPMHUPOBAaHUM MHPOBO33peHUsT U 0OIIel KyJIbTYphI
ye/ioBeKa, a TakKKe SKOJOTMUeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/IOPOBbIO ¥ IPUPOJIHOM Cpejie;

B/IaJleHUe  CUCTEMOM  XMMHUUYECKUX  3HaHUM, KOTOpas  BKJ/IOUAeT:
OCHOBOTMOJIararoiye TOHATHUS — XMMHAYeCKUM 3/IeMeHT, aTOM, SiJp0 U 3/IeKTPOHHasI
obo/louka atoma, S-, p-, d-aTOMHble OpOWUTanM, OCHOBHOE U BO30YKIAEHHOE
COCTOSIHUSI aTOMa, THWOpuAM3als aTOMHBIX opOuTaneil, WOH, MOJIEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEe/TbHOCTh, CTENleHb OKWCIEHUs], XUMUYeCKasi CBSI3b,
MOJTb, MOJISIDHasi Macca, MOJISIpHBINA 00BEM, YT/IepPO/IHBIN CKesleT, PyHKI[MOHATbHAs
rpynmna, pajidkaa, CTPYKTYpHble (opMysbl (pa3BEpPHYTble, COKpallléHHbIE,
CKeJieTHbIe), U30MepUsi CTPYKTypHasi M TIPOCTpaHCTBeHHas (TeoMeTpuyeckKasi,
ONTUYEeCKasi), W30MEpbl, T'OMOJIOTUYECKUW PpsAll, TOMOJIOTH, YIJIEBOJOPOABbI,
KUCJIOPOJ- U a30TCO/iepKalllie OpraHhvyeckre COeJUHEeHUs, MOHOMep, TOJIMMep,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKY/ISIDHbIE COEMHEHUsI; TEeOPUU, 3aKOHBI
(mepuoguueckuy 3akoH [l. M. MeHgeneeBa, Teopus CTPOeHMUs OPraHUYeCKHX
BelecTB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHEeHUs
Y TpeBpalljeHUs] SHEPruu TMpd XUMUUECKMX PpeakI[usix), 3aKOHOMEpPHOCTH,
CUMBOJIMUECKUM S3bIK XWUMHWHM, MUPOBO33DE€HUECKHE 3HaHUs, JieXKalllie B OCHOBE
MOHUMaHUsI MPUUMHHOCTH U CUCTEMHOCTU XUMUWYECKUX SIBJIEHWM; TIpe/ICTaB/IeHHUs
O MexaHW3MaX XHMUUeCKUX peaklyi, TepMOAUHAMUYECKUX W KUHEeTUUeCKUX
3aKOHOMEPHOCTSIX UX MPOTeKaHMs], 0 B3aMMHOM BJIMSTHUM aTOMOB U T'PYIIT aTOMOB
B MOJIeKy/iax (MHAYKTUBHBIA U Me3oMepHbIi 3¢ dekTbl, opueHTaHThl [ u 11 poga);
dakTosornueckre CBeJeHWs O CBOWCTBAX, COCTaBe, MOy4YeHUM U Oe30rmacHOM
WCTO/Ib30BaHMWY Ba)KHEMIIIMX OpraHUuUeCKHWX BeIecTB B ObITY M MPaKTUYECKOU
JlesiTeTbHOCTU ~ YejioBeKa,  OOIMX  Hay4HbIX  TIPUHIUMIIAX  XWUMHUYECKOro
TIPOM3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA MeTaHOIa, rlepepaboTKy HeTh);

c()OPMUPOBAHHOCTb YMEHMM: BBISIB/JSATh XapaKTepHble TPU3HAKW TTOHSITHM,
yCTaHaB/IUBaTh WX B3aUMOCBS3b, MCII0/b30BaTh COOTBETCTBYIOILIUE MOHSTUSL TIPU
OTKMCAHUU COCTaBa, CTPOEHUS U CBOWMCTB OPraHUUeCKUX COeUHEHU;

c(hOpMHUPOBAHHOCTb YMEHUM:

WCII0/Ib30BaTh XMMHUUYECKYI0 CUMBOJIMKY [JiI COCTaB/€HHS MOJIEKY/SIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKeeTHbIX) (POpMYJ/T OpraHUueCKuX
BelL[eCTB;

COCTaBJIATb YPaBHEHUSI XUMUUECKUX Peakliii U pacKpbiBaTb WX CYIITHOCTb:
OKMCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakLud  ITOCPeJCTBOM  COCTaBJIeHUS
3JIEBKTPOHHOTO 0asaHca 3THX peakiWii, peakiuii HOHHOrO oOMeHa mMyTéM
COCTaBJIEHUS UX TOJIHbIX U COKPAI|EHHBIX MOHHBIX YPaBHEHUN;



M3rOTaB/JIUBaTh MOJEIN MOJIEKY/l OPraHUYeCKUX BelecTB JJIs1 UUTFOCTPaLvn
X XMMMWYECKOTr0 U MPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMUPOBAHHOCTh YMEHHWM: YCTaHaB/IWBaTh TMPUHA/J/IEKHOCTh U3yUEeHHBIX
OpPraHMYeCcKux BeIeCTB TI0 UX COCTaBy M CTPOEHUI0 K OrpejeéHHOMY
KJIacCy/Tpymnre COeAUHEHWW, JaBaTb WM Ha3BaHUSI IO CUCTEMaTHYeCKOU
HoMeHKnaType (IUPAC) u npuBOAUTE TpUBHWA/bHbIE HAa3BaHUS IJiS OTAEIbHBIX
rpe/iCTaBUTe/Ie OPraHUYeCcKUX BeLeCcTB (3TWJIeH, alleTWU/IeH, TOJIyOJI, TJIULepUH,
STUEHT/IUKOMb, (eHos, (opManbAeruj, aileTanbJerusi, aleToH, MypaBbHHas
KMCJIOTa, YKCYCHasl KMCJIOTa, CTeapUHOBasi, OJIEMHOBAsi, MaIlbLMUTUHOBAsI KUCJ/IOTHI,
[VILIWH, ajlaHuH, MajibTo3a, (DPyKTO3a, aHWU/IMH, UBUHW/I, U30IPeH, XJI0POIpPEH,
CTHUPO/ U APYyTHUe);

chOpMUPOBAaHHOCTb YMEHUsI OMpefeNiAiTb BUJ, XWUMHYECKOW CBSI3U B
OpraHWYeCKuX COeAVuHeHUsX (KOBaJieHTHasi W WOHHasi CBsI3b, O- WU TI-CBfI3b,
BO/IOPO/iHAsi CBSI3b);

c(hOpPMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TOJIOKEHUsSI TEeOPUU CTPOEHUs
opraHuueckux BeijecTB A. M. ByTnepoBa /i1 00bsiCHeHHs 3aBUCUMOCTH CBOMCTB
BeIL|eCTB OT UX COCTaBa U CTPOEHUS;

chOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHUe,
(u3rueckue M XUMHUYECKHEe CBOMCTBA TUIMYHBIX [peJCTaBUTEeN pPa3/TUUYHbIX
KJIACCOB OPraHWYeCKUX BellleCTB: alTKaHOB, LIMK/I0A/JKaHOB, aTKeHOB, aJIKaJJUeHOB,
a/KMHOB, AapOMAaTUYeCKWX YIJIeBOJOPOJOB, CIMPTOB, aibJeruioB, KeTOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CI0XKHBIX 3(DUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMHHOB, aMHHOKHCJIOT, Oe/IKOB, YI/IeBOZIOB (MOHO-, AW- W TIO/IMCAaXxapHu/ioB),
WITIOCTPUPOBAaTb  TEHETUYECKYH)  CBS3b  MEXJYy HHUMM  YpDaBHEHUSIMU
COOTBETCTBYIOLIIUX XMMHUUECKHMX PpeakUUd C UCI0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAaHHOCTb YMeHMsI TO/JTBEpP)KJaTb Ha KOHKPETHBbIX MpUMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHOMN CTIOCOOHOCTH OpraHuYecKuX COeIMHEHUH OT
KPaTHOCTU U TUIA KOBAJIEHTHOU CBS3U (0- U TI-CBSI3U), B3aUMHOT'O BJIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYy/1aX;

c(hOpMUPOBAaHHOCTb YMEHHUSI XapaKTeprU30BaTh UCTOYHUKU YTJIEBOJOPOJHOIO
Cbipbsi  (HedTh, TMPUPOAHBIA Ta3, Yroyb), CIOCOOBI €ro mepepaboTKHu W
MpaKTHUUeCKoe TIpUMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpMUPOBAaHHOCTh BJIaZIEHUS] CACTEMOM 3HAaHWM O eCTeCTBEHHO-Hay4HbIX
MeTo/]aX TI03HaHWs — HaOJII0/[eHHH, U3MEepPeHUH, MO/Ie/TMPOBAaHUH, IKCIIEPUMEHTe
(peasibHOM U MBICJIEHHOM) Y YMEHUSI TIPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSATh OCHOBHbIEe orepauuu
MBIC/TUTE/ILHOM [leATeTbHOCTH — aHau3 U CUHTe3, CpaBHeHue, 0000IeHHe,



CUCTeMaTU3aLMI0, BbIsABJIeHUe MPUUYMHHO-C/Ie[CTBEHHBIX CBSA3€M — JJIs1 U3yUeHUs
CBOMCTB BeII[eCTB U XMMHUUECKHX peakI[uii;

c(hhOpMUPOBAHHOCTh YMEHU: BBISIB/SITH B3aUMOCBSI3b XUMHUUYECKUX 3HAaHUU C
TIOHATUSIMA U TIPE/ICTAB/IEHUSMU JIDYTUX €CTeCTBEHHO-HayUHbIX TPeJMeTOB [I/si
bomee 0CO3HAHHOTO TIOHMMAHUS CYIITHOCTH MaTepHaJbHOTO eAWHCTBA MMpa,
WCTI0/Tb30BaTh CHCTEMHbIe 3HAHUS 10 OpraHWUYeCKOW XWUMHU /151 OOBsSICHEeHWS U
MPOTHO3MPOBaHUS SIBJIEHWH, UMEIOLLIUX eCTeCTBEHHO-HAYUHYIO0 TIPUPOAY;

c(hOpMUPOBAHHOCTb ~YMEHWM: TIPOBOJUTH PpACUéThl 10 XUMHYECKUM
(opMy/iaMm ¥ ypaBHEHUSIM XUMHUUYECKUX peakldid C UCM0J/Ib30BaHUeM (DU3UUeCKUX
Be/MunH (Macca, 0ObEM Ta30B, KOIMUECTBO BeIeCTBAa), XapaKTepU3YHOIUX
Bell[eCTBa C KOJMUECTBEHHOW CTOPOHBI: PAaCyéThbl MO HAXOXKAEHUID XUMUYeCKOU
(hopMmyJibl BelecTBa MO W3BECTHBIM MAaCCOBBIM [IOJIIM XUMHWYECKUX 3J1eMEHTOB,
TPO/IyKTaM CropaHusl, TJIOTHOCTH Ta3000pa3HbIX BeIecTB.;

cchOpMUPOBAHHOCTh YMEHU: NMPOTHO3UPOBATh, aHA/IM3UPOBaTh U Ol|eHUBATh
C TIO3UIMH  SKOJIOTMUEeCKOH  0e30macHOCTH  TOCAeACTBUS ~ OBITOBOM U
TTPOU3BOZICTBEHHOM /IeITeIbHOCTA UejioBeKa, CBSI3aHHOW C  repepaboTKoi
Bell[eCTB, UCI0/Ib30BaTh MOJyUYeHHbIe 3HAHUS [I7Isl TIPUHSATHS TPaMOTHBIX pellleHU
1po0JieM B CUTYalLUSX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITe/IbHO TIJIAHUPOBaTh U MPOBOAUTH
XMMMWYECKUH SKCIepUMEHT (ToslyueHue W M3yueHue CBOUCTB OpraHUYeCcKHX
Bell[eCTB, KaueCTBEHHbIe peakI|uM YIJIEBOJOPOZOB pa3/lWUHbIX K/IacCOB U
KUCJIOPO/CO/iepXKallluX OpraHMYecKUX BelllecTB, pellleHhe 3KCIeprMeHTalTbHbIX
3aJjau TI0 PpaCIiO3HaBaHWIO OPTraHUYECKHUX BeIeCTB) C COOJIIOJjeHHeM TIpaBHII
6e3omacHoro obpalrieHHsi C BeIlleCTBaMH U J/1ab0OpaTOpPHBIM 00OpPYZOBaHHUEM,
dbopmyupoBaTh 1jelb WCC/Ae[OBaHUS, TIPeACTaBASTh B pa3auuHoON  ¢opme
pe3y/bTaThl SKCIIEPUMEeHTa, aHa/IM3UPOBaTh U OL|eHWBATh UX JI0CTOBEPHOCTD;

cchOpMUPOBAHHOCTh YMEHMIA:

cobsro/iaTh MpaBW/a 3KOJIOTUYECKH liesiecoobpa3HOro roBefieHust B ObITY U
TPY/JIOBOM [leATeTbHOCTU B 1IeJIIX COXPaHEeHUsI CBOEro 3/0pPOBbs, OKpy»Katollei
TIPUPOJHON Cpe/ibl U IOCTU)KEHHSI e€é YCTOMUMBOTO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUECKOTO [IefiCTBUS Ha J»KHUBble OpraHW3MbI
orpe/ie/IéHHbIX OPraHUUeCKUX BellleCTB, MOHKWMasi CMbIC/ oka3aTerns TT1K;

aHa/IM3UPOBaTh 1le/ieco0bpa3HOCTb TIPUMEHEHHsI OpraHWUeCKUX BelleCTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOILIeHHUSI PUCK-TIOJb3a;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/SATh Ilje/ieHarpaBieHHbId TOHUCK
XUMHUUeCKOH WHGOPMAI[MK B Pa3/IMYHBIX UCTOYHUKAX (HayuHasi ¥ yueOHO-Hay4yHasl
uTeparypa, Cpe/icTBa MacCcoBoU MH(opmaluu, IHTepHeT U Apyrue), KpUTUUeCKU
aHa/IM3UpOBaTh XUMUUECKYH0 WH(pOpMaLlvio, repepabaThiBaTh €€ W HCI0J/Ib30BaTh
B COOTBETCTBHUH C ITOCTaBJIEHHOHN yueOHOM 3a/jauei.



11 KJ/TACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHs Kypca «OOliijasi ¥ HeopraHuyeckas
XUMUSI» OTPaXkatoT:

c(hOpMUPOBAHHOCThL TpEJCTaB/eHUN: O MaTepuajbHOM €JUHCTBE MHPa,
3aKOHOMEPHOCTSIX M T03HAaBaeMOCTH SIBJIEHUM MPUPOJbI, O MeCTe W 3HaueHUH
XUMHHA B CHCTEME eCTeCTBEHHBIX HayK M eé PO B 00ecrieueHWH YCTOWUHUBOTO
Pa3BUTHS, B PEIIeHUHd ITTPOOTEeM SKOJOTHUYECKOH, SHEepPreTUUeCcKOM M IHIIeBOMH
6e30MacHOCTH, B Pa3BUTHUU MeJUI[MHBI, CO3/JaHUM HOBBIX MaTepUasioB, HOBBIX
HMCTOYHUKOB SHEPTrUM, B oOecreyeHUM paljMOHA/IbHOTO MPUPO/IOIIO/Ib30BaHus, B
dbopMHpOBaHUM MWPOBO33peHUss U 00Ilel Ky/JbTyphl Ue/lioBeKa, a TaKkKe
9KO0JIOTUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsS K CBOEMY 3/[0POBbIO U TIPUPOAHOMN

cpefie;
B/lafieHWe  CHCTEMOM  XUMHUYECKMX  3HaHWM, KOTOpas  BKJ/IFOUAeT:
OCHOBOIIO/IArafolye TIOHATHS — XWMHYEeCKMM 37IeMeHT, aToM, $p0O aToMa,

W30TOITbI, 3/IeKTPOHHasi 060/104Ka aToMa, S-, p-, d-aToOMHbIe opbuTany, OCHOBHOE U
B0O30y)XIEHHOe COCTOSIHMSI aTOMa, TUOpWAMW3al[isi aTOMHBLIX opbuTasnel, WOH,
MOJIEKYJla, BaJIeHTHOCTb,  3JIEKTPOOTPULIATE/IbHOCTh, CTENEeHb  OKUCJIEHUS,
XUMUUeCKasi CBsi3b (KOBaJleHTHasl, MWOHHas, MeTa//TMyeckasi, BOJOPOJHast),
KpUCTa/UIUUecKasi peléTka, XuUMUueckas peaklys, pacTBOp, 3/€KTPOJIUTHI,
HEe3/1eKTPOJIUThI, 37€KTPOJUTHYEeCKass [JUCCOLMALUsl, CTeneHb AUCCOLUALIUU,
BO/IOPO/IHbIM TI0Ka3aTesjb, OKUC/IUTE/Ib, BOCCTAHOBUTE/b, TeIJIOBOM 3(ddeKT
XUMUUECKOU peakijuy, CKOPOCTh XUMUUECKOW peakliyd, XMMUUYeCKOe PaBHOBECHE;
TEOPUU U 3aKOHbI (TeOpUsi 3/1€KTPOJIUTHUUYECKOM AWCCOLMAlM, TeprUoguueCKAn
3akoH /.. MeHzeneeBa, 3aKOH COXpaHeHUsI MaCChl BelleCTB, 3aKOH COXPaHeHUs U
rpeBpallleHUs] SHepruy MpU XMMUUEeCKHUX peakliysX, 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTB, 3aKOH [JeWCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHWHM, MHUDOBO33pDeHUeCcKre 3HaHWs, JieXalllie B OCHOBe  TIOHUMaHUs
MPUYUHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIEHWM;  COBDPEMeHHbIe
rpe/iCTaB/ieHUs1 O CTPOEHWU BeljeCTBa Ha aTOMHOM, HOHHO-MOJIEKYJ/ISIDHOM W
Ha/IMOJIEKY/ISPHOM ~ YDOBHSIX; TMpeJCTaB/JieHUs] O MeXaHW3Max XUMHUUYeCKUX
peakuuii, TepMOAUHAMUYECKUX W  KUHETUYEeCKHUX 3aKOHOMEpDHOCTSIX  MX
MpOTeKaHusi, 0 XMMHUUYECKOM paBHOBECHM, PAacTBOpax W AUCIEPCHBIX CUCTEMaX;
dakTosioruueckie CBeJileHUsI O CBOMCTBaxX, COCTaBe, TMOJydeHUU U Oe30macHOM
WCTI0/Tb30BaHUY Ba)KHEWIIIMX HEOPraHWYeCKUX BeIecTB B ObITY W ITPAKTHUeCKOH
JIesiTeIbHOCTH ~ 4esioBeKa, OOMMX  HAay4YHbIX  TPUHLAIAX  XUMHYEeCKOro
MPOU3BO/ICTBA;

c(hOpMUPOBaHHOCTb YMEHUM: BbISB/SATb XapaKTepHble MPU3HAKW TOHSTUM,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, WCIMOJIb30BaTh COOTBETCTBYIOLIME TIOHATHS MPU
OTKMCAHUU HeOpPraHUUeCKUX BellleCTB U UX TMpeBpallleHul;



c(hOpMUPOBAHHOCTb YMEHUS] UCMO/b30BaTb XUMHUUYECKYI0 CHMBOJIMKY [JIs
cocTaBieHuss (OpMy/a BellleCTB U  ypaBHEHUM XUMUUECKUX  peakiuH,
cucteMatnueckyto HoMmeHKNAaTypy (IUPAC) u TpruBuanbHble Ha3BaHUS OT/e/TbHbBIX
BelLleCTB;

c(hhOpMUPOBAHHOCTh YMEHHUSI ONpeeNaTh Ba/IEHTHOCTh U CTelleHb OKUC/IeHUS
XUMUUECKUX 3/IEeMEHTOB B COeJIMHEHHUSX, BUJI XMMUUECKOU CBsI3U (KOBaJieHTHas,
WOHHas, MeTa/uIuecKkas, BOJOPOJAHAas), THUIl KPUCTA/UVIMUECKOU PpEeLIETKA
KOHKDETHOTO BellleCTBa;

c(OpMUPOBAHHOCTb YMeHUSI OOBSCHSATh 3aBUCUMOCTH CBOMCTB BeIeCTB OT
BU/la XUMHUYECKOM CBSI3U W THUIA KPHUCTA/UVINUECKOW PpeléTKY, OOMeHHBIM U
JIOHOPHO-aKI[eTITOPHBINA MeXaHW3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yMEHMWM:  K/IaCCU(PUIIMPOBATh: HeopraHuuveckKye
Bell[eCTBa 10 UX COCTaBy, XMUMUUECKHE pPeakl[Mu 10 pa3/IMuHbIM NprU3HaKaM (YMcity
M COCTaBy pearvpyrolydx BeIecTB, TeMI0BOMY 3((eKTy peakluu, W3MeHeHUIO
CTereHel OKUCJIEHUSI 3/IeMEeHTOB, 00paTMMOCTH, YYacTHIO KaTrajud3artopa U
JIPyTHe); CaMOCTOSITe/TbHO BbIOMpPAaTh OCHOBAHMS W KPUTEPUH /ISl KylacCU(BUKALN
M3y4yaeMbIX BellleCTB U XMMUUECKUX PeakLiui;

c(hOpMHPOBaHHOCTb YMEHHUS paCKpbIBaTh CMBIC/ TepUOANYECKOro 3akoHa /1.
W. MeHpeneeBa U eMOHCTPUPOBATh €ro CUCTEMATHU3UPYIOIIYI0, 00BSICHUTETbHYTO
Y TIPOTHOCTUUYECKYH0 QYHKLIWY;

c(hOpPMUPOBAHHOCTb yMEHUM: XapaKTepU30BaTb 3€KTPOHHOE CTPOEeHUe
aTOMOB U MOHOB XWMUUECKHUX 37IEMEHTOB TepPBOr0—4YeTBEPTOrO MEPUO/IOB
[Tepuoauueckou cuctemsl .. MeHeneeBa, UCTIO/Ib3Ysl TIOHATUS
«IHEepreTUyYecKre ypPOBHU», «3HepreTUueckue MoJypOBHU», «S-, P-, d-aTOMHBbIe
opbutanu», «OCHOBHOe U BO30YKIEHHOe SHepreTHyeckue COCTOSHUS aTOMa»;
OOBSICHATb 3aKOHOMEPHOCTU W3MEHEeHUs] CBOWCTB XWMUUECKMX 3/IEMEHTOB U X
coelMHeHWHW 1O Tnepuojgam u rpynmnam [lepuoguueckon cuctemsl [, U.
MeHenneeBa, BaJleHTHbIe BO3MOKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/I0U€K;

chOpMUPOBAHHOCTh ~ YMEHU: XapaKTepu3oBaTh (OMNHUCHIBATh)  OOIIMe
XMMHUUeCKHMe  CBOMCTBA  BeI|eCTB  pa3/IMUHbIX  K/IacCOB,  TOATBEpPKJaTh
CylLLleCTBOBaHWE TeHEeTUYEeCKOM CBSI3U MeXJy HeOpraHWYeCKMMH BeIeCTBaMHU C
TIOMOLLBI0 YPaBHEHUM COOTBETCTBYHOLMX XUMUUYECKUX PeaKL1y;

c(hOpMUPOBAaHHOCTb yYMEHHUsI PACKpbIBaTh CYIIHOCThb: OKUC/IUTEIbHO-
BOCCTAHOBUTE/IbHBIX Peakiiuii MOCPeICTBOM COCTaBJ/IeHUs 3JIEKTPOHHOTO OasiaHca
3TUX peakiui; peakldii MOHHOTO oOOMeHa TMyTEéM COCTaBAeHWS WX TIOJHBIX U
COKpALLIEHHBIX ~ WOHHBIX  ypaBHEHWM;  peaklUMd  TUAPOJIM3a;  peaklyu
KOMILJIeKCooOpa3oBaHMs (Ha MprMepe TU/IPOKCOKOMIIEKCOB I[UHKA U aTFOMUHUS);



c(OpMUPOBAaHHOCTb YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUUECKUX peakl[ud C y4éTOM KX SHEepPreTUUeCKHX XapaKTepPUCTHK, XapaKTep
W3MEHEHUs] CKOPOCTA XUMHUYECKOW peakUUW B 3aBUCMMOCTA OT Pa3/UYHbIX
(bakTOpOB, a TakK)Ke XapaKTep CMeIlleHUs] XUMUYeCKOTr0 PaBHOBECHSI MO/, BIUSIHUEM
BHeIIIHUX Bo3/elicTBul (ipuHuuI Jle [llaTense);

Cc(bOpPMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XHWMUUECKHe peakluHu,
JeXaliue B OCHOBE MPOMBIIIJIEHHOTO TOJIyYeHHsI CEepHOM KHCJ/IOThbI, aMMMakKa,
o0Imue HayuHble TIPUHLAITBI XUMUYECKHUX TIPOM3BOJICTB; I]€/Iec000pa3HOCThb
TIpPUMeHeHHsI HeOpraHWUeCKUX BeIeCTB B MPOMBIILJIEHHOCTH W B OBITY C TOUKHU
3peHusi COOTHOLLIEHUS] PUCK-TI0JIb3a;

chOpMUPOBAaHHOCTb BJIaJileHHs] CHCTEeMOW 3HaHWW O MeToZaxX Hay4yHOro
MO3HaHUs SIBJIEHWM TIpUpOZibl — Hab/ito/leHWe, H3MepeHUe, MO/eUpPOBaHue,
5KCepUMeHT (peaslbHbIM U MBIC/IEHHBIN ), UCIIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATb 3TU 3HaHUS TIPU SKCTIePUMeHTaIbHOM MCCJIe/JOBaHMH BeIlleCTB
U [ OOBbsICHEHUS] XUMHWUeCKUX sIBJIeHWH, HMeIOIIMX MeCcTO B TIpUpo/ie,
MPaKTUYeCKOH JieITeJIbHOCTU Ue/loBeKa U B TIOBCEIHEBHOM »KU3HU;

c(hOpMHUPOBAaHHOCTb YMEHHS BbISB/ISATh B3aUMOCBSI3b XMMHUUECKUX 3HAaHUW C
MOHATUSIMA U TIpeZCTaB/IE€HUSIMU [IPYTUX eCTeCTBEHHO-HAyUYHBIX TPeAMEeTOB [IJIs1
6osiee 0CO3HAHHOTO TIOHUMaHUSI MaTeprabHOTO eZIMHCTBA MUPa;

c(hOpMUPOBAHHOCTb yYMEHHUsI TPOBOAUTH PaCYéTbl: C MCI0JIb30BaHUEM
MOHSATUM «MaccoBasi [10/is1 BellleCTBa B PacTBOPe» U «MOJISIpHAsi KOHLIEHTPAL[UsI»;
Macchl BelljecTBa Wik 06bEMa ra3a 1Mo W3BeCTHOMY KOJTMUeCTBY BeIlecTBa, Macce
U 00BEMY OZHOTO M3 YYaCTBYIOIIMX B PeakiuM BeIecTB; TeTuioBOro 3¢dekra
peaklyy; 3HaueHHsi BOAOPOJHOIO MoKasaTessi paCTBOPOB KHUCJIOT U IIe/ioUei C
M3BECTHOM CTeTeHbI0 JUCCOIMAIlMM; Macchl (00BEMa, KOJMUEeCTBa BeIeCTBA)
MPOAYKTa peaklyH, eC/id OAHO U3 MCXO/HBIX Bel[eCTB /IaHO B BUJE pacTBopa C
OIpe/ie/IEHHOM MaCCOBOM [I0/Iel PaCTBOPEHHOI'O BeIeCTBA WM JJaHO B M30BITKE
(MMeeT TpMMeCH); [0/ BbIXOJA TIPOAYKTAa peakii; OObEMHBLIX OTHOILIEHUMN
ra3os;

c(hOpMUPOBAaHHOCTb YMEHHWH: CaMOCTOSITE/IbHO TIJIaHUPOBaTh U TPOBO/IUTH
XUMAYeCKU  JKCriepuMeHT  (TIpoBeZieHHWe — peakldid  WMOHHOTO  OOMeHa,
MOATBEPIK/JeHre KaueCTBeHHOI0 COCTaBa HeOpPraHUUeCKUX BelecTB, OrpefiesieHre
Ccpelilbl pacTBOPOB BeIeCTB C T[IOMOIIbI) WHAWKATOPOB, HW3yuyeHUe B/IUSHUSA
pa3/iMuHbIX  (PAKTOPOB HAa CKOPOCTb XUMHUECKOW  peakiud, pelleHue
SKCMepUMEHTA/bHbIX 3aZlad 1o TemaM «Metamibl» U «HeMmeTamabl») C
cobroieHreM TIpaBU/ 0e30macHOr0 oOpalleHus C BelecTBaMy U JTab0paTOPHBIM
obopyaoBaHuem, (OpMyIMpOBaTh lieflb  WCCAe0OBaHUs, TIPe/CTaB/sATh B
pa3/iMuHOM (popMe pe3y/nbTaThl 3KCIIEPUMEHTAa, aHaJIUM3UpPOBaTh M OL[eHUBAThb UX
JIOCTOBEPHOCTH;



c(opMHUPOBAHHOCTb YMeHUI: cO0/II0/IaTh TIpaBU/Ia T0Jb30BaHUSI XUMUUECKOM
rocyziol u sabopaTopHbIM 000py/AOBaHWeM, oOpailleHHsi C Bell[eCTBAaMU B
COOTBETCTBUM C WHCTPYKLMSIMU TIO BBITIOJTHEHHIO JIaOOPATOPHBIX XUMUYECKUX
OTBITOB, JKOJIOTUYECKH 1[efiecoo0pa3HOro TMoBefeHUsT B ObITY U TPYZOBOM
JleATeJIbHOCTU B LieJiAX COXPaHeHUs] CBOETrO 3[I0POBbs, OKPY’KaroLlerd NPUPOJHOU
cpeibl U [JOCTWKEHHWS e€ yCTOWUMBOIO pa3BUTHS, OCO3HaBaThb OMACHOCTH
TOKCAYECKOT'O JIeMCTBUSI Ha JKUBbIE OPraHW3Mbl OMNpe/e/éHHbIX HeOpraHU4YeCcKrux
BelLleCTB, MOHUMas CMbIC rokasaTesis [TK;

c(hOpMUPOBAHHOCTh YMEHHWM: OCYLIECTB/STh LiejieHarpaB/IeHHbId TMOUCK
XUMUUeCKOM MH(pOpMalMK B Pa3/IMUHbIX UCTOYHUKAX (HayuHasi U yueOHO-Hay4yHas
JTeparypa, CpeficTBa MacCOBOU MH(opmaluu, VIHTepHeT u Apyrue), KpUTUUECKU
aHa/IM3UPOBaTh XUMHUUECKYI0 WH(MOpMallrio, TiepepabaTbiBaTh €€ W HCII0J/Ib30BaTh
B COOTBETCTBHH C TIOCTAB/IEHHOM yueOHOI 3a1auei.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KITACC
KomuecTBo uacoB O/IeKTPOHHBIE
Ne HaumeHoBaHue pa3je/ioB U TeM (yudpoBbie)
KonTposibabie | IIpakTHueckue
n/n NpPOrpamMmmbl Bcero oGpa3soBaTe/ILHEIE
paboThI paboThI
pecypchbl
Pa3jien 1. TeopeTnueckue 0CHOBBI OpraHUYeCKOH XMMHUH
[peaMeT opraHuveckoi Xumuu. Teopust http://school-
1.1 CTPOEHHsI OPraHUYeCKUX CcoeguHeHuit A. M. 8 collection.edu.ru/
byteposa
Wtoro no pa3geny 8
Paspen 2. YrieBoaopo/bl
[IpenenbHbIE YII€BOAOPO/IbI — aKaHbI, http://school-
2.1 LIUKJ/10a/IKaHbI 5 collection.edu.ru/
29 HernpezienbHble yryieBO4OPO/AbI: a/IKeHBI, 14 . http://school-
' anKaJyeHbl, aJIKUHbI collection.edu.ru/
2.3 Apomarunueckue yryieBoopo/ibl (apeHsi) 8 http://school-
collection.edu.ru/
IIpupojHbIe UCTOYHUKHU YI/IEBOLOPOAOB U UX http://school-
2.4 nepepaGoTKa 4 collection.edu.ru/
2.5 I"anoreHnpousBo/HbIe YI1€BOL0PO/I0B 4 http://school-
collection.edu.ru/
Ntoro no pasgeny 35
Paszpen 3. Kuciopoacoaepikaiue opraniuyecke CoeJuHeHUs
3.1 CrniupThl. @eHoN 11 1 http://school-
collection.edu.ru/
3.9 KapOoHuIbHBIE COeIMHEHMS: aTbJAerubl U 1 ) http://school-
' KeTOHBL. KapboHoBbIe KUCIOTHI. ClI0XKHBIE collection.edu.rw/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3¢upsl. JKupbl

3.3 YrneBobl 9 http://school-
collection.edu.ru/
Nroro no pasgeny 41
Paspen 4. A3oTcoaepikaiiyue opraHiyecKkie coeJuHeHUus
4.1 AMUHBI. AMUHOKUCIOTEL. Benku 12 http://school-
collection.edu.ru/
Ntoro no pasgeny 12
Paspen 5. BbICOKOMOJ/IeKYy/IApHBIE COeANHEHUSA
5.1 BbicoKOMOeKysipHble CoeIMHeHUs 6 http://school-
collection.edu.ru/
Wtoro no pa3zeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KosmuecTBo uacoB O/IeKTPOHHBIE
HaumeHoBaHMe pa3/e/ioB U TeM (qudpoBsbie)
Ne n/mn KontposbHabie | IIpakTHuyeckue
MpoOrpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI paboThI
pecypchl
Paspen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepyrosrueckuit 3aKoH http://school-
1.1 u [eproguueckast CUCTEMa XUMHUYECKUX 9 collection.edu.ru/
snemeHToB /1. 1. MeHpeneeBa
Crpoenue BemecTBa. MHoroobpasue http://school-
1.2 B 11 1 collection.edu.ru/
1.3 XUMHUECKUEe PeaKLvu 19 1 3 http://school-
collection.edu.ru/
Wtoro no pasgeny 39
Pa3pen 2. Heoprannueckas XumMus
2.1 Hemerasubl 31 1 3 http://school-
collection.edu.ru/
2.2 Merabl 23 1 2 http://school-
collection.edu.ru/
Wtoro no pasgeny 54
Pazgen 3. XuMusa 1 )Xu3Hb
MeTo/bl TO3HAHUS B XUMHUU. XUMUS U http://school-
3.1 e — 9 collection.edu.ru/
Wtoro no pa3zeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 4 8
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