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ITOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma 1o XMMHH Ha YPOBHe cpefiHero oOiero oGpa3oBaHUs
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 mnporpaMme 10 XWMMM Ha3HaueHWe TipeAMeTa «XWUMHsI» [OJydaeT
MoipoOHYI0 ~ WHTEpIipeTaliii0 B COOTBETCTBMHM C  OCHOBOIIOJIATralOIIUMU
nonoxkenusimu PI'OC COO o B3auMOOOYC/IOBIEHHOCTH 1iejield, COfeprKaHus,
pe3y/ibTaTOB 00yueHMs: M TpeOOBaHMM K YPOBHIO TOZATOTOBKH BBIMTYCKHHKOB.
CBUIeTeNIbCTBOM TOMY SIB/SIFOTCSL CJ/Ie[IyIOIME BbIMOJIHSEMble TMPOrPaMMOM 10
XUMUU (QYHKLIAN:

e MH(POPMAIIMOHHO-MeTOAUUEeCKasl, pea/r3als KOTOpPOd o00ecrieurnBaeT
ToJTyueHre TIpeJCTaBleHUs O Ie/sX, CO/lep>KaHuW, OOIel cTpaTeruu
o0yueHusi, BOCIIUTAHHUS U Pa3BUTHS 00YUarOIIUXCSl CPe/ICTBaMU TIpe/IMeTa,
M3y4aemMoro B paMKax KOHKPETHOT0 MpoQu/Is;

e  OpraHM3alUOHHO-TIJIAHUPYIOLLIA, KOTOpast rpejlyCMaTpHUBaeT
ornpejieJieHVe: TIPUHLMIIOB CTPYKTYPUPOBaHUSI W TMOC/Ae[0BaTeTbHOCTH
M3ydeHusi yueOHOTO MaTepuasia, KOJMUECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TMOAXO0A0B K (DOPMUDOBAHUIO COJlepP>KaTe/lbHOM OCHOBBI
KOHTPOJII U OIleHKHM 00pa3oBaTe/bHBIX OCTIKEHHM OO0YyJaroIuxcs B
paMKax WTOTOBOWM aTTecTalud B (opMe eAUHOT0 TrOCyAapCTBEHHOIO
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;

pa3BUTHEe MOTUBAIlMM K O0OyueHHI0 M TI03HaHHWIO, CIIOCOOHOCTel K
CAaMOKOHTPO/IIO ¥ CaMOBOCIIMTaHMKD  Ha  OCHOBe  YCBOEHUs
00I11eUe/TI0BeUeCKUX I[eHHOCTEeH;

pa3BUTHE TI03HABATe/IbHbIX UHTEPECOB, UHTE/IJIEKTya/IbHbIX U TBOPUECKUX
criocobHoCTel oOyuatoiuxcs, (GopMHpOBaHHWE y HHX CO3HATeTbHOTO
OTHOIIIEHUSI K CcaMO000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHUIO 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 HefZient0), B 11 kacce — 102 yaca (3 uaca B HefieJt0).



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 coeauHeHUW. MoJieKy/sipHble W CTPYKTYpHble  (hDOPMY/JIbL.
CTpyKTypHble (OpMy/bl pa3MYHbIX BUJOB: pa3BEpPHyTas, COKpalléHHas,
ckeneTHasi. M3omepusi. Buabl u3omMepuM: CTPYKTypHasi, MNPOCTPAHCTBEHHASI.
OneKTpoHHbIe 3(PGdeKTbl B MOJIEKYy/IaX OpraHUYeCKUX COeMHeHUN (MHAYKTHUBHBIU
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.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB W UX [peBpallleHUi:
O3HaKOMJIeHHWe C oOpa3ljaMu OpraHWYecKWxX BeIllecTB W MaTepuajaMd Ha UX
OCHOBe, OMbITHI [0 TMpPeBpaljeHUI0 OpPraHWYeCcKHWX BeIecTB MpPU HarpeBaHUH
(rs1aBneHWe, OOyrMBaHWe W TOpeHHE), KOHCTPYUPOBaHHWE MoOjesiel MOJIeKYT
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.



XVWMHUUeCKre CBOMCTBA aJIKaHOB: peakLWW 3aMelleHUsi, M30Mepu3aLvu,
JlerupupoBaHus, LIMKIU3aLuK, IMpoJIn3a, KpeKuHra, ropenus. Ilpeacrasienve 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 yrosib ¥ MpoAyKThl ero rnepepaboTku. CriocoOwl repepaboTku HeTH:



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 Iénoun. B3aumozelicTBue qurajioreHajkaHoB C MarHUEM U I[UHKOM.
[TonsiTue 0 MeTaslyIo0OpraHuYecKrux COeJIJMHeHUSIX. Vcnionb3oBaHue
rajJioreHNpOM3BOIHbIX ~ YIJIEBOJOPOAOB B OBITY, TeXHWKe U TIPU CHUHTe3e
OpraHUYeCKUX BeleCTB.

OKCrepvMeHTa/IbHble MeTOZbl U3yueHUs] Bell[eCTB W WX TIpeBpallleHUi:
r3yueHue (pU3MUeCcKUX CBOWCTB YI/€BOJOPOJOB (PaCTBOPUMOCTh), KaueCTBEHHbIX
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 W BOJOpOJAa B OpraHUuUeCKUX BeIecTBaxX, IOAyueHWe STU/ieHa U
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.

®eHosi. CTpoeHUWe MOJEKY/bl, B3aUMHOEe BJIMSIHUE THUAPOKCOTPYIIbI U
6eH3onbHOTrO siipa. Pusnueckue cBoiicTBa (peHoma. OCoOEHHOCTH XUMHUECKUX



cBolcTB (peHosa. KauecTBeHHble peakliyM Ha (eHos. TokcuyHOCTh eHoa.
Crioco6sI rosiyueHust U ipuMeHeHue deHoma. @eHosdopManbieruaHas 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.

JKupel. CTpoeHue, pusnyeckue U XMMUUeCKUe CBOMCTBA >KUPOB: TMIPOJIN3 B
KUC/ION U 11jesiouHoi cpesie. OcoOeHHOCTH CBOWMCTB JKUPOB, COJEPIKALUX OCTaTKU
Herpe/ieIbHbIX JKUPHBIX KUCJIOT. 2KHpbI B IpUpo/e.

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

OO61as xapakTepucTuKa yrieBozioB. Knaccrdukarus yrieBozoB (MOHO-, AU-
U TriosnMcaxapupl). MoHOcaxapuzbl: TJIIOKO3a, (PyKTO3a, rasakrosa, pubo3sa,
Je3okcrpubosa. Pusnyeckre CBOMCTBA M HaxoxjeHUe B mpupofe. PoTocuHTes.
XuMUUecKre CBOMCTBA IJTFOKO3bI: Peakliy C yuaCTUeM CITMPTOBBIX U a/lb/leTU/IHOU
TPy, CIUPTOBOE U MOJIOUHOKUCIOe OpokeHue. [IpuMeHeHHe TJIIOKO3bI, eé
3HaueHWe B )KU3HeZeqaTe/bHOCTH OpraHu3ma. Jlucaxapu/pl: caxapo3a, MajabTo3a 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/UTt0103bl.  PU3MUeCcKre CBOMCTBA KpaxMmana W LeJUTFI03bl.  XUMHUUecKHe
CBOWCTBA Kpaxmasa: TMJpO/N3, KaueCTBeHHas peakLs C MOJOM. XUMUYeCcKue
CBOMCTBA LIeJ/UTIOJIO3bl: TUJPOJIN3, TIoJyueHUe 3GHUPOB 1ie/t0/03bl. [loHsiTHE 00
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  Memu(Il)), peakiusi TaWIlepUHa  C
ruapokcugom Megu(Il), xumuueckre CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aUMO/IEHCTBHE pacTBOpa I/IOKO3bI C TUApokcuaoMm Meau(ll), BzammopelricTBre
KpaxMasa C MOJIOM, pellleHhe 3KCIepUMeHTabHbIX 3ajay 1o TeMaM «CHUpThI U
deHonbI», «KapboHoBbIe KUC/IOTHI. C/I0KHBIE YPUPBD».

A3oTcopepikalljue opraHnyecKyue coeUuHeHHUsl.

AMUHBI — OpraHuYecKkre TPOU3BO/IHbIe amMMuaka. Knaccudukaiyss aMUHOB:
anuaTtrueckvie W apoMaTuyecKue; TMepBUYHble, BTOPWUYHbIE UM TpPETUUHBIE.
CtpoeHue MoJieKyJs, obijasi ¢popmysa, U30Mepusi, HOMEHK/IaTypa U (r3nyeckue
CBOMCTBa. XMMHYeCKOe CBOMCTBA anudaTUYeCKUX aMHHOB: OCHOBHbIE CBOMCTBA,
anKWIMpOBaHUe, B3aUMOJIEHMCTBUE TIePBUUHBIX aMUHOB C a30THUCTOM KHUCIOTOM.
Conu anKyuIaMMOHUS.

AHWIMH — TIpe/CTaBUTe/lb aMHWHOB apoMathueckoro psiga. CTpoeHue
aHWIMHA. B3avMHOe B/MsiHUE TPYMI aTOMOB B MoJieKy/ie aHumHa. OcobeHHOCTH
XUMHUUECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuyd Ha aHWIMH. CriocoObl
MoJlyyeHUs1 U TpUMeHeHWe anu@aTuueckux amMuHoB. [lonyueHue 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 3HayeHMe aMUHOKUCIOT. CUHTE3 Y TUPOJIA3 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 MeTO/bl W3yueHUs] BeIleCTB M WX TpeBpalljeHum:
pacTtBopeHue 0e/IKOB B BOJe, ZeHaTypalus Oe/llKOB TpPU HarpeBaHUM, L[BETHbIE
peakiuy Ha Oesku, pellleHHe SKCIIePUMeHTabHBIX 33/au T10 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
(6yTarieHOBBIN, X/TOPOTPEHOBbIN, N30MPEHOBbIN) U CUTMKOHBI. Pe3rHa.

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 yueOHO 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
JUTATEeNIbHBIX ~ HAO/MIO/IeHN, KpPOTOT/MBBIX — 3KCIIEPUMEHTA/IbHBIX — TIOMCKOB,
TOCTOSIHHOT'O TPY/la YUEHBIX U MPAKTUKOB;



VHTepeca M TI03HaBaTe/lbHbIX MOTHBOB B TIOJyUeHHWH U TIOC/IeYHOIIeM
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 OILleHWBaTh CBOE TIOBe/leHHe U TIOCTYIKU CBOUX TOBApHIIeN 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;

cobmofeHus TIpaBuUa Oe30racHOro oOpalreHusi C BelecTBaMH 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/ICTBUM M HENPHUATHS BPeJHBIX MPUBbLIUEK (yroTpebeHUs
aJIKoroJisi, HADKOTHUKOB, KypeHUsl);

5) TPYAOBOro BOCIUTAHMS:

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

YCTAaHOBKM Ha AaKTHMBHOE ydYacThe B peIleHNM TMPaKTUYeCKuX 3a7iau
COL[Ma/IbHOM HallpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);

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

yBa)KeHUsI K TPY/y, JIOAsAM Tpy/a W pe3y/jbTaTaM TPYAOBOM JesSTe/IbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHAMBHAYa/TbHON TPAaeKTOPUH
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 TIPeATIPUHUMAaeMbIX JelCTBUM U TIpeloTBpaliaTh 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 YPOBHIO DPa3BUTHUS
HayKH M 0011]eCTBEHHOU TTPaKTHKHY;

MOHUMaHUsl CrelUpUKU XUMUM KaK HayKd, OCO3HaHUsI e€é poiu B
(opMHpOBaHWM PALIMOHATBLHOTO HAYYHOTO MBIIIEHUs], CO3[AHUM LIeJIOCTHOTO
ripeficTaBieHuss 06 OKpy»KarolljeM MUpe Kak O eJMHCTBe MPUPO/bl U uesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHnd mpobsieM CoXpaHeHUs
TIPUPOJHOTO PaBHOBECUS;

yOeXXIEHHOCTH B 0CO0OM 3HAUMMOCTH XWMHHM JJII  COBPEMEHHOM
[MBWIM3aIlUK: B €€ TyMaHHCTUYeCKOW HarpaB/eHHOCTM W Ba)KHOW POJU B
CO3/laHUK HOBOW 0a3bl MaTepHa/lbHOM Ky/IbTypbl, B peIIeHHH TJI00aTbHBIX
po0yieM YCTOWUWBOTO pa3BUTHSI UeJlOBeUeCTBa — ChIPhEBOM, IHEpPreTUUeCKOM,
TTUIIIeBOM U 9KOJIOTUYECKOW 0e30TacHOCTH, B Pa3BUTUU MeJUIMHbBI, 00ecrieueHrnn
YC/IOBUM YCHEIIHOTO TPY/la U 9KOJOTUUeCKH KOM(MOPTHOU »KU3HU KaXK/I0ro ujeHa
00I11eCTBa;

eCTeCTBeHHO-HayYHOM TIpPaMOTHOCTH: TIOHMMaHHs CYIITHOCTU MeTOJIOB
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 0C00eHHOCTAM TPy/la B pa3/MuHbIX chepax mpodecCcroHaTbHOM
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[eJIOCTHOCTh HAyYHOM KapTHHbI MHpa U CIEelUPHUKYy MeTO/OB I103HaHWS,
HCTI0/Ib3YEMBIX B €CTeCTBEHHBIX HayKaX (MaTepus, BEIeCTBO, SHEPTus, sB/IeHHE,
TMIPOL[eCC, CUCTeMa, HayuHbId (DaKT, MPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCC/IeflIoBaHue, Hab/TFoieHre, U3MepeHKe, SKCIIEPUMEHT U [IpyTue);

YHUBepCa/ibHble yueOHbIe [eicTBUs (TT03HaBaTebHble, KOMMYHHUKAaTHBHbIE,

PErysiTUBHBIE), obecrieurBaroliyie dbopMHUpoBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMATTbHOM KOMITETeHL[UM 00yJaroLuXcs;
CIIOCOOHOCTH 00yyaromuxcs MCTI0/Tb30BaTh OCBOEHHbIe

MEX/IUCLUTIMHADHbIe, MUPOBO33peHUYeCKHe 3HaHWs U YHUBepca/ibHble yueOHbIe
JIeICTBUSI B IO3HABATE/IbHOU U COLIMAIbHOM MPAKTHKe.

MeTanpeiMeTHble pe3yJbTaTbl OTPa)KarOT OBJaJleHWe YHUBEPCAa/bHbIMU
yueOHBIMHA  TIO3HABATE/NbHBIMA, KOMMYHUKATUBHBIMH W PETyJISTUBHBIMH
JIeMCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe /e CTBUs

1) 6a3oBBIe TOrHUeCKHE JeHCTBUA:

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

oripefiesisiTh L[/l JleATeNTbHOCTH, 3ajJiaBasi IapamMeTpbl U KpPUTEpUU HUX
JIOCTVD>KEeHUSsI, COOTHOCUTD pe3y/bTaThl JiesiTe/TbHOCTU C TTIOCTaB/IeHHBIMU 11eJISIMU;

WCIO/b30BaTh TPU OCBOEHUM 3HAHWUW TPUEMBI JIOTUUECKOTO MbILLIeHUS:
BbI/Ie/IITh XapaKTepHble TPH3HAKU TIOHSITUM M yCTaHaB/IWBaTh UX B3aWMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOLME TTOHATHS [I7Is1 00BbsCHEHUS! OT/Ae/bHbIX (PaKTOB U
SIBJICHUM;

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

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

CTPOUThL JIOTUUECKWe PpacCykaeHusi (MHJyKTHBHbIe, [elyKTUBHbIE, TIO
aHas/loruK), BbBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOpEUMsi B pacCMaTpUBaeMbIX
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) 3/IeMeHTa, XuMuueckass ¢hopMmysa, ypaBHeHHe XUMHUUYeCKON



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;

(hopMyIMpoOBaTh L€/ Y 3a/lau UCCeJ0BaHUS, UCTIOIb30BaTh MOCTaB/Ie€HHbIE
W CaMOCTosTeNlbHO C(OpPMY/MPOBaHHbIE BOMPOChI B KauecTBe WHCTPyMeHTa
TO3HaHUSI U OCHOBBI Zijiss (DOPMUPOBAHUS THUIIOTE3bI M0 TTPOBEpPKe MPaBU/IbHOCTH
BbICKA3bIBaeéMbIX CY>K/I€HU;

B/IaZIeTh HAaBbIKaMU CAMOCTOSITe/TbHOTO T[JIAHMPOBaHUSI W TPOBeAEeHUs
yueHUYeCcKUX SKCTIepHMEeHTOB, COBepIIIeHCTBOBaTh yMeHUs1 HabroaTh 3a X00M
rpoLjecca, CaMOCTOSITe/TbHO TIPOrHO3WpOBaTh €ro pe3yJ/bTaT, (OPMYJIUPOBaTh
0000111eHUsT ¥ BBIBO/[bI OTHOCUTE/THHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie[0BaHuS,
COCTaB/IATb 000CHOBAHHBIN OTUET O MPOJe/IaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HCCIe/loBaTe/IbCKOM U MPOEKTHOMU
JesITe/TbHOCTH, TIPOSIB/SITH CMOCOOHOCTE M TOTOBHOCTH K CaMOCTOSITE/TbBHOMY
MOUCKY METO/IOB pellleHusi TpaKTUUeCKUX 3a/iau, TIPUMEHEeHUI0 pa3/InuHbIX
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);

WCTIO/Ib30BaTh HAyuHBIA S3bIK B KadecTBe CpejcTBa Tipu pabote cC
XMMHUUeCKOW HWH@OpMaluel: NpUMeHSATb MeXXIpeaMeTHble ((pu3nueckue 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 TMpe3eHTalel pe3y/bTaTOB MO3HaBaTeIbHOW JesiTebHOCTH,
MOTyUeHHbIX CAMOCTOSITE/IbHO U/ COBMECTHO CO CBEPCTHUKAMMU TIPU BLITIO/THEHUH
XUMHUUECKOTO 3KCTIepUMeHTa, TTPAaKTHUeCKOH paboThI TI0 MCC/IeJOBAaHUIO CBOWCTB
M3ydaeMbIX BellecTB, peasn3aliid yuebHOTo MpoekTa, U (OpPMY/JTHUPOBATh BHIBOJBI
M0 pe3y/bTaTaM MPOBEAEHHBIX WCC/Ae[OBaHUM TMyTEM COIJIaCOBaHUS TIO3WMLIMKA B
xo/le 06cyxaeHus: 1 oOMeHa MHEHUSIMHU.

Pery/isaTUBHBbIe YHUBEpPCa/IbHbIEe yUeOHbIe JeiCTBHS:

CaMOCTOSITe/TbHO TIJITAHUPOBAaTb M OCYIIECTB/SATb CBOKO T103HABATe/IbHYIO
JlesiTeTbHOCTh, OTpefesisis eé Leaud M 3aJadyd, KOHTPOJMpPOBaTb M MO Mepe
HeoOXOAMMOCTA KOPPEeKTUPOBaThb TIpe/jlaraeMblii  alrOpPUTM JIeMCTBUN MpHU
BLITIOJTHEHWM yueOHBIX U HCC/Ie[oBaTeNbCKUX 3a7ad, BbIOWpaTh Haunbosee
3¢ deKTHBHbIM CMOCOO0 WX pellleHdsT C Y4ETOM TI0/yueHHs] HOBBIX 3HAHUU O
Bell[eCTBaX U XMMUYECKUX peakLusX;

OCYILIEeCTB/ISITb CAMOKOHTDOJIb [IeiTeTbHOCTM Ha OCHOBE CaMoOaHaau3a u
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATBI

[TpeMeTHBIE pe3y/bTaThbl OCBOEHUS MPOTrPAMMBI 110 XMMUU Ha yTy0/8HHOM
YPOBHe Ha YpOBHe cpeJHero o01[ero oOpa3oBaHUs BK/IHOUAIOT cCrieluduyeckue
JJ1s1 yaeOHOTo rpeiMeTa « XMMUsI» HayuHble 3HaHHsI, YMEHHUS U CTIOCOObI 1eficTBU
10 OCBOEHHIO, UHTepIIpeTalid U TpeoOpa3oBaHUI0 3HAHUM, BUJbI AeSITeTbHOCTH
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(hOpMUPOBAaHHOCTh TpEeACTABJIEHUN: O MeCTe U 3HAaueHWH OpraHuuyecKou
XUMHH B CHCTEME eCTeCTBEHHBIX HayK U eé poiu B 0OecrieueHWH yCTOHUMBOIO
Pa3BUTHS Ue/I0BeUeCTBa B peIlleHny TTpo0sieM 3KOJIOTUUECKOM, SHEepreTHUeCKon U



nuieBol 6e30MacHOCTH, B Pa3BUTUU MeAULIMHBI, CO3Zl@aHUM HOBBIX MaTepHUasioB,
HOBBIX HCTOUHHKOB 9Hepruu, B obecrieueHUH paLMOHAILHOT O
TIPUPO/IOTIO/b30BaHus, B (hOPMHUPOBAHHWK MHDPOBO33peHUsI W OOIeid KyIbTypPbl
ye/ioBeKa, a TakKe JKOJIOTMuecKd OOOCHOBAHHOTO OTHOIIEHHS 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 X MPOTeKaHUs], 0 B3aMMHOM BIMSTHUM aTOMOB M 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, repepaboTKu HeTH);

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

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 BeIecTB JJIs1 UUTFOCTPaLyr
X XMMMWYECKOTr0 U MPOCTPAHCTBEHHOI'O0 CTPOEHNS;

c(hhOpMUPOBAHHOCTh YMEHHWM: YCTaHAB/IUBAaTh TPUHA/JIEKHOCTb U3yUeHHbIX
OpPraHWYeCcKuX BeIeCTB TI0 KX COCTaBy M CTPOEHUIO K ONpenenéHHOMY
KJIacCy/Tpymnre COeAUHEHWW, JaBaTb WM Ha3BaHUSI IO CUCTEMaTHYeCKOU
HoMeHKnaType (IUPAC) u npuBOAWTH TPHMBUA/IbHBbIE HAa3BaHUS [JI1 OTHeE/IbHBIX
rpe/iCTaBUTe/Ield OpraHMYecKrx BellecTB (3TWIEH, alleTWieH, TOIYOJ, TJIULIepHH,
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 TIPUMEHSITh TIOJIO)KEHUSI TEeOPUM CTPOEeHUsI
opraHuueckux BeljecTB A. M. ByT/iepoBa /151 00bsiCHEHHSI 3aBUCUMOCTH CBOMCTB
BeIL|eCTB OT UX COCTaBa U CTPOEHUS;

chOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHWUe,
(u3rueckue M XUMHUYECKHEe CBOMCTBA TUIMYHBIX [peJCTaBUTEeN pPa3/TUUYHbIX
KJIACCOB OPraHWYeCKUX BellleCTB: alKaHOB, LIMK/I0A/JKaHOB, alTKeHOB, aJIKaJJueHOB,
a/KWHOB, AapOMaTUYeCKWX YIJIeBOAOPOAOB, CIIMPTOB, ajbJeruioB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CI0XKHBIX 3(DUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, YI/IeBOZIOB (MOHO-, AW- ¥ TIOMCaxapy/oB),
WITIOCTPUPOBAaTb  TEHETUYECKYH)  CBS3b  MEXJYy HHUMM  YpDaBHEHUSIMU
COOTBETCTBYIOLIIMX XMMUUECKHMX PpeakUUd C UCI0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAaHHOCTb YMeHUsl TO/JTBEP)K/aTb Ha KOHKPETHBIX IpuMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHOM CTIOCOOHOCTH OpraHu4ecKuX COeIMHEHHUH OT
KPaTHOCTU U TUIA KOBAJIEHTHOU CBSA3U (0- M T-CBSI3M), B3aUMHOTI'O BJIUSIHUSL 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 YMEHUS TIPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSATh OCHOBHbIEe orepauuu
MBIC/TUTE/IbHOM [leATeNTbHOCTH — aHa/M3 U CHHTE3, CpaBHeHMe, 0000IeHue,



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;

chOpMUPOBAHHOCTb ~YMEHW: TIPOBOJWUTHL PACUETBI 1O XWUMUUECKUM
(opMynamM ¥ ypaBHEHUSIM XMMUUECKHX PeakLUil C WCIO/b30BaHueM (pU3NYeCcKUX
Be/MuMH (Macca, OObEM Ta30B, KOJMUECTBO BeIeCTBa), XapaKTepU3YHOIIUX
Bell[eCTBa C KOIMUEeCTBEHHOW CTOPOHBI: PAaCUéThl MO HAXOXAEHUID XUMHUYECKOU
(opmysibl BelljecTBa MO W3BECTHBIM MAacCOBBIM [OJSIM XMMUUECKUX 3/IEMEHTOB,
TPO/IyKTaM CropaHusl, TJIOTHOCTH Ta3000pa3HbIX BeIecTB.;

cchOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBaTh, aHAa/TM3UPOBaTh U OLeHUBATh
C TIO3UIMH  SKOJIOTMUEeCKOi  0e30macHOCTM  MOC/IeACTBUSL  OBITOBOM U
TPOU3BOZICTBEHHOM [IeATeJTbHOCTH UeJiOBeKa, CBS3aHHOM C  repepabOoTKOM
Bell[eCTB, UCI0/Ib30BaTh T0/TydeHHbIe 3HAHUS /Il IPUHSATUS TPaMOTHBIX pelieHuH
1po0JieM B CUTYalLUSX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh yYMEHUI: CaMOCTOSITE/IbHO TJIaHUPOBAaTh W TIPOBOJUTh
XMMMWYECKUH SKCIepUMEHT (ToslyueHue W M3yueHue CBOUCTB OpraHUYeCcKHX
Bell[eCTB, KaueCTBEeHHble peakI[MH YIJIeBOJIOPOJIOB pa3/IMUHbIX K/JaCCOB W
KUCJIOPO/CO/iepXKalllX OpraHMYeCcKUX BellleCcTB, pellleHhe 3KCIepuMeHTaTbHbIX
3aJjau TI0 PpaCIiO3HaBaHWIO OPTraHUYECKHUX BeIeCTB) C COOJIIOJjeHHeM TIpaBHII
6e3omacHoro obparrieHus C BeljecTBaMd M 1abOpaTOpPHBIM 000pYOBaHHEM,
dbopmyupoBaTh 1leflb UCC/Ie[0OBaHUS, TIpeZCTaBMASTh B pa3nuMyHoi  ¢dopme
pe3y/bTaThl SKCIIEPUMEHTa, 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/ roka3atens [T/1K;

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(hOpMUPOBAaHHOCTh TPEeJCTAaB/€HNWH: O MaTepyuaJbHOM eJWHCTBE MMUPa,
3aKOHOMEPHOCTSIX W TM03HAaBaeMOCTH SIBJIEHWM MNPUPOJbI, O MeCTe M 3HaueHuH
XUMHHA B CHCTEME eCTeCTBEHHBIX HayK M eé PO B 00ecrieueHWH YCTOWUHUBOTO
Pa3BUTHS, B PeEIIeHUH ITPOOeM 3KOJIOTUUeCKOM, SHEepreTUYecKOM U ITHITIeBOU
6e30MacHOCTH, B pa3BUTHUU MeUI[MHBI, CO3/JaHWM HOBBIX MaTepHasioB, HOBBIX
HMCTOYHUKOB 3HEpPruM, B obecrieueHWH pallOHaJbHOTO TIPUPO/OIO/Ib30BaHUs, B
dhopMHpOBaHUM MWPOBO33peHUsT M OOIel KyJbTyphl uejioBeKa, a TakKe
9KO0JIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHWS K CBOEMY 30POBbIO M TIPUPOHOU

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(hOpMUPOBAaHHOCTb YMEHWM: BBISB/SITh XapaKTepHble MPU3HAKU TTOHSTHU,
yCTaHaB/IWBaTh MX B3aUMOCBSA3b, MCIIO/b30BaTh COOTBETCTBYIOILIUE MOHSTUS TIPU
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(OpMHUPOBAHHOCTb YMeHUsI OOBSICHSATh 3aBUCHMOCTb CBOMCTB BeI[eCTB OT
BUJla XUMHYECKOM CBSI3U W THUMA KPUCTA/NTMUECKOW peléTku, 0oOMeHHbI U
JIOHOPHO-aKI[eTITOPHBINA MeXaHW3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yMEHUM:  K/IaCCU(PUIIMPOBATH: HeopraHnuyJeckye
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 PeakLii;

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;

chOpMUpPOBAHHOCTh ~ YMEHUM: XapakTepu3oBaTh (OMHUCHIBaTh)  0OIIMe
XMMUUeCKMe  CBOMCTBA  BeUIeCTB  pAa3/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(OpMUPOBAHHOCTb YMeHHsI OOBSCHATb 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUUECKUX peakl[ud C y4ETOM UX SHEPreTMYeCcKUX XapaKTepPUCTHK, XapakTep
W3MEHEHUs] CKOPOCTA XUMHWYECKOW PpeaklUW B 3aBUCHMOCTA OT Pa3/IMYHBIX
(hakTOpOB, a Tak)Ke XapaKTep CMell[eHUsI XMMUUeCKOr0 pPaBHOBECUS TI0/1, BJIUSTHUEM
BHeIIIHUX Bo3/elicTBul (ipuHuuI Jle [llaTense);

Cc(hOpPMUPOBAHHOCTb yMEHUSI XapaKTepU30BaTb XWMHUUYECKHWE peakluH,
JeXkaliue B OCHOBE TPOMBIIUIEHHOTO MOJyYeHUsI CePHOM KHUC/I0Thbl, aMMMUAKa,
o0Imue HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOZCTB; 11e/1ec000pa3HOCTh
NIpUMeHeH!sI HeOpraHWUeCKHUX BeIeCTB B TTPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHusi COOTHOLLIEHUS] PUCK-TI0JIb3a;

chOpMUPOBAaHHOCTb BJIaJileHHs] CHCTEeMOW 3HaHWW O MeToZaxX Hay4yHOro
MO3HaHUs SIBJIEHWM TIpUpOZibl — Hab/ito/leHWe, H3MepeHUe, MO/eUpPOBaHue,
5KCMepUMEHT (peabHbIM U MBICJIEHHBIN ), UCIIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATb 3TU 3HaHUS TIPU SKCTIePUMeHTaIbHOM MCCJIe/JOBaHMH BeIlleCTB
U s OOBbSICHEHUS] XUMMWUECKUX SIBJIeHWM, HMeEIOLUX MeCcTO B TIpUpO/JE,
MPaKTUYeCKOU JeATe/IbHOCTU Ue/loBeKa U B MOBCeJHEBHOM )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
peaklMy; 3HaueHWsi BOJOPOJHOrO TOKasarTesisi PacTBOPOB KHUC/IOT W IIeJ0Yer 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(opMUPOBAHHOCTb YMEeHUI: CO0/Ir0/IaTh TIPaBU/Ia MOIb30BaHUS XUMHUYECKOU
rocyziol u sabopaTopHbIM 000py/AOBaHWeM, oOpailleHHsi C Bell[eCTBAaMU B
COOTBETCTBUM C WHCTPYKLUSMU TI0 BBITIOJTHEHHIO J/1aOOPAaTOPHBIX XUMHYeCKUX
OTBITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo ToBefieHWss B OBITY W TPY/0BOM
JleATeJIbHOCTU B LieJIAX COXPaHEHUs] CBOETO 3I0POBbS, OKPY’Karolerd MPUPOJHOM
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 KV/TIACC
KomuecTBo yacoB JJIeKTPOHHBbIEe
No HaumeHoBaHMe pa3je/ioB U TeM (yudpoBbie)
KonTposibubie | IIpakTHueckue
n/n NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI paboThI
pecypchl
Pa3fien 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHH
[TpeameT opranuyeckou Xxumuu. Teopusi
1.1 CTPOEeHUs OpraHn4yeckux coerHeHui A. M. 8
bytneposa
Utoro no pa3geny 8
Pa3zpen 2. YrieBoaopo/bl
51 [IpenenbHbIe yreBOAOPOAbl — ajKaHbI, 5
' LIMK/I0a/TKAHBI
59 HenpenenbHbie yryieBOgOpOAbL: aKeHbl, 14 1
' a/IKaJUeHbI, aJIKUHbI
2.3 ApomaTryeckue yryieBoJopoAbl (apeHbl) 8
24 [IpupoHbIe UCTOYHUKHU YI/IEBOJOPOJOB U UX 4
' nepepaboTKa
2.5 I"anorennpousBoHbIe yI1€BOAOPO0B 4 1
Utoro no pa3geny 35
Paspgen 3. Kuciopojacoep:xaijyue opraHuyeckye coeJUHeHus!
3.1 CnupTel. @eHo 11 1
Kap6o e COeJJMHeHMSL: e
39 apOOHUBHBI NMHEHWS: a/bJleru/bl U 71 1

keToHbl. KapboHOBbIe KUC/IOTEI. CI0KHBIE




3¢upsl. JKupbl

3.3 YrneBoppl 9
Wroro no pasgeny 41
Paszpen 4. A3oTcoaepikainjyue opraHnyecKue coeJuHeHHUs

41 AmuHBbI. AMUHOKUCIIOTEL. benku 12
Ntoro no paspeny 12

Paspen 5. BeicCOKOMOJIeKy/IApHbIE COeAUHEHUA

5.1 BricokoMosiekysipHbIe coejUHeHNs 6

WTtoro 1o pazgeny 6

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

KommuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/e/ioB U TeM (uucdpossbie)
Ne n/nn KontposbHble | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI paboThI
pecypchl
Pa3zpen 1. TeopeTnueckre 0CHOBbI XUMHUH
Crtpoenue atoma. [Teproanueckuil 3aKoH
1.1 u Ilepuoanueckas cuctema XMUMHUUeCKUX 9
snemeHToB [l. 1. MeHpeneeBa
12 Crpoenue BerectBa. MHoroobpasue 1 1
BellleCTB
1.3 XHWMUUeCKHe peakLuu 19 1 3
Utoro no pa3geny 39
Pa3pgen 2. Heoprannueckasi XuMus
2.1 Hemertasbl 31 1
2.2 Mertasnibl 23 1
Nroro no pa3geny 54
Pazgen 3. XuMusa U )XU3Hb
31 MeTonbl NO3HAHUS B XUMUN. XUMUS U 9
' JKU3Hb
Wtoro no pasgeny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8




ITIOYPOYHOE IVNTIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypokKa

KosmmuecTBO uacoB

KonTpo/ibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jdara
U3ydeHus

JJIEKTPOHHBIe
nHpoBbIe
o0Opa3oBaTe/bHbIE

pecypchbl

[TpegmeT 1 3HaUeHHe OPraHUYeCKOU
XVMUH, TIpe/ICTaB/IeHre 0 MHOroobpa3uun
OpraHuuYecKHx COoeJuHeHUH

OneKTpOHHOEe CTPOeHHe aToMa yriepoza
(ocHOBHOe U BO30Y>X/JEHHOE COCTOSIHUS).
BasieHTHbIE BO3MOKHOCTH aTOMa yrJiepo/ia

XyMUUecKasi CBsI3b B OpraHuuecKnux
coeIMHEeHUsIX. MexaHHW3Mbl 00pa30BaHus
KOBaJIEHTHOM CBSI3H, CTIOCOOBI pa3pbiBa
CBsI3eU

Teopust CTpOeHHUsI OpraHN4eCcKUx
coeguHenu A. M. BytnepoBa

Bup1 n3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAas. JNIeKTPOHHbIe

3¢ }eKThI B MOJIeKy/1aX OpraHUueCcKux
coeIMHEeHUM

I[NpescraBneHre o KnaccuduKalyy 1
cucrematryeckast HomeHkatypa (IUPAC)
OpraHuuecKuX BelllecTB

Krnaccudukaiiys peakijyii B opraHudeckoi
XUMUU




Cucremarusanus 1 0600111eH1e 3HaHWH 110
Teme

AnKaHBI: TOMOIOTUYECKHH Psifi, 0011]ast
(dopmyria, HOMEHK/IaTypa U U30MepHus,
3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY/T

10

dusnueckre 1 XMMHUECKHe CBOMCTBA
d/IKAHOB

11

HaxosxJieHre afikaHOB B IIPUpO/e.
Crioco6blI 1oJTyyeHus ¥ IpUMeHeHre
a/JKaHOB

12

Llvknoankassel: ob1as hpopmyna,
HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH
CTPOEHUSI U XUMHUECKUX CBOMCTB, CIIOCOOBI
TIOTyYeHUsI U IPUMeHeHHe

13

Perienne pacyéTHbIX 3a7a4 Ha
orpefiesieHUe MOJIeKYJ/IipHON hOpMYyJIbI
OpPraHUYeCcKOro BellleCcTBa M0 MaCCOBbIM
[10JISIM aTOMOB 3JIEMEHTOB, BXO/ISILL[UX B €r0
coctaB. Cucremaru3aiusi ¥ 060011ieH1e
3HaHWUM 10 TeMe

14

AnKeHBI: TOMOJIOTUECKUH Psifi, 0O1jast
¢dbopmysa, HOMEHK/IaTypa, 371eKTPOHHOEe U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI.
CTpyKTypHas ¥ LIUC-TPaHC-U30MepHsi
aJIKeHOB

15

dusnyeckre U XUMUUeCKHe CBOMCTBA
asikeHoB. [IpaBusio MapKOBHUKOBA




Cnioco0blI 1oJTyyeHus ¥ IpUMeHeHre

16
a/IKeHOB
[MTpakTrueckast pabota Ne 1 o Teme

17 "[lonyueHuvie 3TH/IeHa U U3yUeHUe ero
CBOWCTB"
Perienne pacyéTHbIX 3a7a4 Ha

18 orpefiesieHre MOJIeKY/ISpHOM (hOpMYyJIbl
OpraHUYecKoro BellecTBa
AnKajueHsl: CONPSDKEHHBIE,

19 M30/IMPOBAHHEIe, KYMY/IHPOBaHHbIE.
OcobeHHOCTH 37IeKTPOHHOT'O CTPOEHUS

20 XUMHUUeCcKre CBOMCTBA CONPSIKEHHBIX
[UeHOB

71 Cnoco6blI 1o/tyueHus ¥ IpUMeHeHre
asKaJueHoB
ANKWHBI: TOMOJIOTMUECKUH psifl, ob1jast

2 (dopmy/ia, HOMEHK/IaTypa, 371eKTPOHHOe 1
TIPOCTPAHCTBEHHOE CTPOEHUEe MOJIEKYJI,
¢du3nueckre CBOMCTBA

23 XuMuryeckKue CBOWMCTBA alKWHOB

24 KauecTBeHHbIe peakLjU1 Ha TPOMHYIO CBSI3b

75 Crioco0blI 1oJTyYeHus ¥ IpUMeHeHre
a/IKMHOB

%6 Perienue 3azau: pacuéTsl 110 ypaBHEHUIO
XUMHUUECKON peakLuu

57 CucremaTH3a1is ¥ 0000IIeHe 3HaHUH T10
Teme

28 ApeHbI: TOMOJIOTUYECKHUH psifi, 001ast




dbopMysia, HOMeHK/aTypa. DNeKTPOHHOe U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY/I
GeH30/1a U TOJ/IyOJIa, UX HU3UUECKHe
CBOMCTBa

XWMHYecKre CBOMCTBA apeHOB: PeaKLiu

29
3aMeleHust
XuMuryeckue CBOMCTBA apeHOB: PeakLUuU

30 MIPUCOeSVHEHYs], OKHUC/IeHHe TOMOJIOI0B
6eH3os1a

31 Oco0eHHOCTH XUMHUUECKHUX CBOMCTB
CTUpoOJa
Perienne pacyéTHbIX 3a7a4 Ha

32 orpeiesieHue MOJIeKY/ISIpHOM (hOpMYyJibl
OpPraHWYecKOoro BelllecTBa

33 Crioco06bI 1osiyueHHst ¥ IpUMeHeHre
apeHoB

34 ['eHeTHyecKasi CBSI3b MeX/y pa3/IMnYHbIMU
KJlacCaMH YT/IeBOJ0PO/I0B
PacuéTtbl 0 ypaBHEHUSIM XUMUUECKUX

35 peakuyii. CucteMaTu3anys U 00001eHe
3HaHWM 10 TeMe

36 [TpupoHbIii ra3. [TonyTHbIe HePTsHBIE
rasbl

37 KaMeHHBIH yTro/b U TPOJYKThI €T0
riepepabOTKH
HedTb u criocobrI eé riepepaboTKHy.

38 [TpumeHeHMe TIPOAYKTOB TiepepaboTKu

HedTH




39

['eHeTHueckas CBSI3b MeX/y pa3/IMYHbIMU
K/lacCaMU yT/IeBO/IOPO/IOB

40

["anoreHONpPOU3BOAHBIE YTJIEBOJOPO/IOB:
3JIEKTPOHHOE CTPOEHHE; PeaKIun
3aMeIlleHus rajioreHa

41

[HelicTBre 1jenouel Ha
rajoreHIpou3Bo/iHble. B3aumogeiicTBre
[UrajaoreHajkaHoOB C MarHheM U LIUHKOM

42

CucremaTH3alis ¥ 0000IIeHe 3HaHUH T10
paszeiny "YryieBosoposbl”

43

KonTtposnkHast paboTa o Teme
"YrneBogoponnb!"

44

[IpenenbHbIe OJHOATOMHbBIE CITUPTHI:
TOMOJIOTHUeCKUH psifi, ob1iast hopmyna,
CTpOeHHe MOJIEKYJI, H30MepUs,
HOMEHK/IaTypa, KIacCUhUKaIVs,
(hr3uyecKre CBONCTBA

45

XuMuryeckue CBOMCTBA Npe/iebHbIX
OJJHOATOMHBIX CIIUPTOB

46

Crioco0bI MoJ/sIyueHud U IIpUMeHeHNne
OAHOATOMHBIX CITMPTOB

47

ITpocTble 3¢upbl: HOMEHK/IATypa U
130MepHsi, 0C00eHHOCTH (PU3NUeCKUX U
XUMHUYECKUX CBOMCTB

48

MHOroaToMHbIe CITUPTHI: STUEHTTMKOJIb U
TJIMLEPHH, UX (PU3HUecKre U XMMHUeCKHe
CBOUCTBa

49

Crioco06bI rosiyueHust ¥ TIpUMeHeHre




MHOI'0aTOMHBIX CITUPTOB

deHOJI: CTPOEHUE MOJIEKYIbI, (Pr3UYecKHe

50 .
cBolicTBa. TOKCUYHOCTH (heHos1a

51 XuMuyeckue CBoMCTBa heHosia

£o Crioco6bI 1o/iyueHHst ¥ IpUMeHeHre
deHosna
[TpakTrueckasi pabota Ne 2. Pertienne

53 3KCIepUMeHTa/IbHbIX 3a/jau 10 Teme
"CriupThl U eHomb"

£l CuctemaTu3aiys 1 000011IeHre 3HaHUH 110
Teme
Anbperuzibl ¥ KeTOHBI: 3/IEKTPOHHOE
CTpoeHHe KapOOHW/IbHOW TPYIIITBI;

5> rOMOJIOTHUeCKHe psifibl, obIast
dbopmya,
M30MepHsi U HOMeHK/1aTypa

c6 Anbyerupl ¥ KeTOHbI: U3NUecKue
CBOMCTBA; peakiuu MpUcoeJuHeHu st

57 Peak1jum OKUC/IeHUS Y KaueCTBeHHbIe
peaklyy a/b/ieru/ioB U KETOHOB

=8 Crnioco0blI 1osTyyeHust anbJeriujoB u
KEeTOHOB
OHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYT

60 Vi3omMepusi 1 HOMEHK/IaTypa KapOOHOBBIX
KHUCJIOT, UX (hr3nyecKre CBOMCTBA

61 XuMuryeckue CBOMCTBA Mpe/ie/IbHbIX

OJHOOCHOBHBIX Kap6OHOBbIX KHUCJI0T




62

Oco6eHHOCTH CBOWCTB MypaBbHUHOM
KUC/I0TBI. MHOTOOOpasre KapOOHOBBIX
KUCJIOT

63

OcobeHHOCTH CBOMCTB: HeTpe/ieTbHbIX U
apoMaTHUYeCcKUX KapOOHOBBIX,
IMKapOOHOBBIX, TH/IPOKCUKApOOHOBBIX
KUCITOT. [IpeicTaBUTeNM BBICIINX
KapOOHOBBIX KUC/IOT

64

[ToHsiTHe 0 TPOM3BOJHBIX KaPOOHOBBIX
KHUCJIOT

65

Crioco0bl 1MoJTyueHus: U IPUMEHeHHe
KapOOHOBBIX KHC/IOT

66

Cro>kHble 3(hHpbl: TOMOJIOTUUECKU psijl,
ob1asi hopmyna, U3oMepusi U
HOMeHK/IaTypa

67

du3nyeckue ¥ XUMUYeCKre CBOMCTBA
3¢upoB

68

PerieHre pacuéTHBIX 3a/jau: TI0 YpaBHEHHUIO
XUMUYECKOW peaki[iH, Ha oTipe/iesieHHe
MOJIEKY/ISIPHOM ()OPMYJTbl OPraHUUeCcKoro
BelllecTBa

69

[TpakTrueckast pabota Ne 3. Pertienue
9KCIepUMeHTa/IbHBIX 3a/iau 110 TeMe
"Kap6oHoBbIe KUCIOThI. C10KHbIe 3QUpbI"

70

JKupbr: cTpoeHue, pusnueckre u
XUMHYeCKUe CBOWCTBA (TUAPO/IU3)

71

Oco6eHHOCTH CBOWCTB KUPOB,
COZiepyKall[X OCTAaTKU HeTpe/ieTbHBIX




JKUPHBIX KHUCJIOT. )KI/Ipr B rIpupoje

Mpi/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KHUCJIOT, UX Motoliee AericTBre. [ToHsiTHe 0

72 CUHTeTUYeCKUX MOIOLIMX CpeJICTBax
(CMCQ)
I'eneTnueckasi CBA3b yr/1eBOJOPOZOB U

73 KHCJIOPOZCOZepyKalliiX OpraHuuyeCcKux
Bell[eCTB

74 PacuéTel 0 ypaBHEHUSIM XUMUYECKUX
peakLun

7e CucTtemaTH3a1is ¥ 0000IIIeHe 3HaHUH T10
TeMe
OO0111ast XxapakKTeprCTHKa YTJIeBOJIOB U

76 K/accuduKalus yrieBojoB (MOHO-, IU- U
ToJIMcaxapubl)

77 MoHocaxapu/ibl: (pu3rueckKre CBOMCTBa U
HaxoJKJjeHue B [Ipupoje

78 [IpuMeHeHue TJIIOKO3bI, €€ 3HaueHue B
JKU3He/leaTe/IbHOCTY OpraHv3ma
[wvcaxapuzbl: caxapo3a, MajabT03a U

79 JiakTo3a. HaxoxzaeHuve B ripupojie u
TIpUMeHeHre ucaxapu/ioB
ITonmcaxapyppl: CTpoOeHHEe MaKpOMOJIEKY.I,

80 du3nueckre U XuMHUUecKre CBONCTBA,
TIpUMeHeHre

81 [ToHsiTHEe 06 MCKYCCTBEHHBIX BOJIOKHAX

82 Perienune pacyeTHbIX 3a7a4 Ha

orpejeneHue 107U BbIX0OZa
MPO/IyKTa




peaKll1 OT TeOPpETUYECKH BO3MOXHOI'O

83

CucremaTH3aI[is ¥ 0000IIIeHe 3HaHUH T10
pazgeny

84

KoHTtposnbHast paboTa o Teme
"Kucnopocozepskaliie opraHudeckue
coelMHeHUs"

85

AMUHBI: KnaccuduKaiysi, CTpoeHre
MoJieKyJ1, ob1tiasi popmyiia, U3omepwus,
HOMEHK/IaTypa U (pu3nJyecKre CBOWCTBA

86

XuMHUUecKue CBOMCTBA anrudaTuuecKux
aMHHOB

87

AHWIMH: CTPOEHHe aHW/IMHA, 0COOEHHOCTH
XUMHAYEeCKUX CBOMCTB aHW/IMHA

88

Crioco6blI 1osiyueHHst ¥ IpUMeHeHre
anu@aTruueckKrx aMMHOB

89

AMUHOKHWC/IOTBL: HOMEHKJIaTypa
u r30Mepus, dbusnueckre
CBOMCTBa. OrtpenbHble
Tipe/iCTaBUTeNU O-

aMUHOKHUCJIOT

90

XuMHUYecKre CBOHMCTBA aMUHOKHUC/IOT, UX
O1oIoruueckKoe 3HaueHre aMUHOKHUCIIOT.
CuHTe3 U TU/IPOJIK3 MeNTUI0B

91

benky Kak npupo/HbIe MOJMMEpHI;
CTPYKTYPbI O€/TKOB

92

XHUMHUUeCKHe CBOMCTBA OeKOB

93

A3zoTcozeprKalijiie TeTepOoLUKINUecKre
coenuHeHusi. HykierHOBbIe KUC/IOTBI:
cocTaB, CTpoeHue 1 Orosornyeckasi posb




94

[MTpakTrueckast pabota Ne 4. Perienue
9KCIIep¥MeHTa/IbHBIX 3a7iau I10 Teme
"A30TCojeprKalljie OpraHuyecKye
coeluHeHUs"

95

[MTpakTrueckast pabota Ne 5. Perienue
9KCIIepUMeHTa/IbHBIX 3a/iau 110 TeMe
"Pacrio3HaBaHHe OpraHUyeCcKux
coeiMHeHU"

96

KoHntpossHast paboTta 1o Teme
"A30TCojeprKalljie opraHuyecKye
coeviHeHUST"

97

OCHOBHbIE TIOHSTUS XUMUHX
BBICOKOMOJIEKY/ISIPHBIX COeJUHEHUU U
MeTO/bl UX CHHTe3a —II0/IMMepHu3aLs U
TMIOJIMKOH/eHCaLust

98

[TnacTMaccel. Y Tunu3anys u repepaboTka
I/1aCTHKA

99

JnacToMepbl: HaTypa/lbHBIN
CUHTeTHYeCKue KayuyKu. PesrHa

100

BosokHa: HATypdJ/ibHbIe, NCKYCCTBEHHLIE,
CHUHTeTHhn4YeCKue. HOJ’II/IMepI)I Crienra/jibHOI'o
Had3HAaYeHUsA

101

[TpakTrueckasi pabota Ne 6. Perienne
9KCMEePUMEHTAJIbHBIX 3afjay M0 Teme
"Pacrio3HaBaHue 1jiacTMaccC ¥ BOJIOKOH"

102

O6o011ieHNe ¥ CHCTeMAaTH3alUst
V3yUeHHOr 0 MaTepuasia 1o TeMe
"BbICOKOMO/IEKY/IpHbIe coeiMHeHus"




OBIIEE KO/INMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KJIACC

KosinuecTBo yacos JJIeKTPOHHbIE
No ara H(PpOBbIE
n/n Tema ypoxa Bcero Konrporbhbie | Ipakririeckite §3yquuﬂ :)Iﬁlil;OBaTEJIBHbIe
padoThI padoThI pecypeer
1 ATom. CocTaB aTOMHBIX sifiep. XUMUUeCKUN 1
371eMeHT. M30Torbl
5 CTpoeHue 3/1eKTPOHHBIX 000/I0UEK aTOMOB, 1
KBaHTOBbIE UMCJ/ia
3 Knaccudukaiyss XuMuueckux 371eMeHTOB (s-, 1
p-, d-, f-anemeHTHI)
4 PacripesienieHuie 371eKTPOHOB 110 aTOMHBIM 1
opbuTansam
OneKTpOHHbIe KOHGUTYpaLIMd aTOMOB
5 3/IEMEHTOB B OCHOBHOM U BO30Y>KZIEHHOM 1
COCTOSIHUU
5 OneKTpOHHbIe KOH(GUTYpaLiUi HOHOB. 1
OJIeKTPOOTPHULIATE/IbHOCTh
[Teproanueckuii 3akoH u [leproanueckas
7 crhcTeMa XUMHUUecKux siemeHToB /. U. 1
MeH/ieneeBa, CBs3b C COBDEMEHHOU Teopuei
CTPOEeHUs aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
3 XUMHAYeCKHUX 3/IeMEeHTOB U 00pa3yeMbIX UMH 1
MPOCTBIX U CJIO’KHBIX BeLIeCTB M0 TpymnaM 1
nepuojam
9 CucremaTH3als ¥ 0000IeHe 3HaHU T10 1




Teme

10

Buabl xvimmuueckoi cBsi3u. MexaHW3Mbl
o0pa3oBaHus KOBAaJIEeHTHOU CBSI3H.
BopopoaHas cBsizsb. MexxMoieKyJisipHbie
B3alMO/IeUCTBHUS

11

BasieHTHOCTb U BajieHTHbIe BO3MOXXHOCTH
aToMOB. CBsI3b 3/IEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TeOMeTPUYECKUM CTPOEHHEM

12

[IpencraBieHyst 0 KOMIUIEKCHBIX
COeZIMHEHUSIX: COCTaB U
HOMeHKJ/IaTypa

13

BeliecTBa MOIEKYJISPHOTO U
HEMOJIEKYJ/ISIPHOTO CTpOeHusl. TUnsl
KPHUCTa/IJTMUeCKUX PeLleTOK U CBOMCTBA
BellleCTB

14

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
[pezcTaB/ieHye O KOJUIOUAHBIX PAaCTBOPAX

15

W cTuHHBIE paCcTBOPHI: HAChILEHHbIE U
HeHacChbIlLleHHbIe, PACTBOPUMOCTb.
Kpucramnoruaparsl

16

Crioco0Obl BeIp@)KeHHsT KOHLIEHTPALIUH
pacTBOpOB

17

PemeHve 3asau € WCIO/Ib30BaHUEM
MOHATUM ''MaccoBas [0/ pacTBOPEHHOTO
BelriecTBa", "MoJIsIpHas KOHL|eHTpaLus"

18

Knaccuduikarys 1 HOMeHK/aTypa
HeOpraHUyeCKrXx BelleCcTB

19

CucremaTH3alys ¥ 0000IIIeHre 3HaHUH
10 TeMe




20

KonTtposnbHas pabora o Temam "CtpoeHue
aTtoma. [leproguueckuii 3aKOH U
[Tepyopnueckas cuctemMa XMUMUUeCKUX
snemeHTOB /. 1. Menpeneesa", "CtpoeHue
BelljecTBa. MHOroo6pasue BelijecTs"

21

Krnaccudukaiiys XuMUUeCKUx peakiivii B
HeOpraHuueCcKoW U OpraHu4Yeckor XUMUH.
3aKOH COXpaHeHHUsI MacChl BELeCTB; 3aKOH
CcOXpaHeHUs1 U TipeBpallleHusi SHepryuu TIpu
XUMUYECKUX peaklysax

22

TemnoBble 3()(heKTbl XMMUUYECKUX peaKLvii.
TepMoxyuMHUecKre ypaBHeHUS

23

Brruncnenus 1o YPaBHEHUAM XUMHUUYECKHUX
peaKI_[I/II‘;I U TEpPMOXMMHWYECKUM YPdBHEHHUSAM

24

CKOpOCTb XMMHUYECKOH peakljuy, eé
3aBUCUMOCTb OT pa3/IMUHbIX (DAKTOPOB.
Karanu3 u Kkatanusaropsl

25

["'oMOreHHbIe U reTeporeHHble peakliy

26

[MTpakTuueckas pabora Ne 1 o Teme
"BnvsiHve pa3nnyHbIX (AaKTOPOB Ha
CKOPOCTb XUMHUYEeCKOW peakuu"

27

OOpaTtuMmbie ¥ HeoOpaTUMbIe peaKIvH.
XuMHUYeCKoe paBHOBeCcHe

28

ITpakTrueckasi pabota Ne 2 110 Teme
"BnusiHue pa3nuuHbIX (PaKTOPOB Ha
TMOJI0’KeHHe XMMHUUeCKOrO paBHOBeCHs"

29

OnekTponuTHyeckas Auccoruanys. CUmbHbIe
U ciabbie 371eKTposiuThl. CTereHb




JTUCCOITMALIAN

Nonnoe npounssenenue Boabl. Cpesa BOJHBIX

30 pacTBOpoB. Bogopoansiii nokasatens (pH)
pacTBopa

31 I'aaponus coseid. Peakiuu, MpoTeKaroiiye B
pacTBOpax 371eKTPOJIUTOB
[TpakTuyeckas pabota Ne 3 o Teme

32 "X¥MHUecKre peakijui B pacTBOpax
3/1IeKTPOJIUTOB"
OKUC/IUTETbHO-BOCCTAHOBUTEJIbHBIE

33 peakuu. BaxHele OKUCIUTEN U
BOCCTaHOBUTE/IU

34 MeTop, 3/1eKTPOHHOTO (3/1eKTOHHO-MOHHOT'0)
OanaHca

35 O/eKTPOJIU3 paCTBOPOB U PacIljlaBOB
BellleCTB

36 Perienuie 3a7a4 pasiMyHbIX TUTIOB

37 Perienuie 3a7a4 pasiMyHbIX TUIIOB

38 Cucremaru3saius v 000011ieHre 3HAaHUM
1o Teme "XUMHUYeCcKue peakLyn"

39 KonTponbHast paboTa o Teme " XuMHUUeckue
peakuuu"
[TonoyxeHve HeMeTas0B B [leprognueckoit

40 CcHhCTeMe XUMHUUeCcKux sieMeHToB /. U.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomoB. dr3nyeckre CBOKMCTBA HEMETAJIJIOB

41 AnnoTtponus HeMeTasIOB (Ha IIpUMepe

KHCJIOpO/a, cepsl, hochopa u yriaepoza)




Bopopoga: monyuenue, pusnueckve u

42 XUMHUUeCKUe CBOMCTBa. ['uapupbl
[anoreHbl: HaXOXKAEHUE B TIPUPO/iE, CTIOCOOBI

43 roJiyueHust, Gpu3nyeckKre U1 XUMUUecKue
CBOMCTBa
lNanorenoBogopoel. BaxkHeiie

44 KUCJIOPOACOoeprKallie CoeTMHEeHUS
rajioreHoB
JIabopaTopHbIe ¥ MPOMBIIITIEHHbIE CTIOCOOBI

45 rostyueHus rajsoreHos. [Ipumenenue
rajioreHoB U UX COeJUHEHUM
ITpakTrueckasi pabora Ne 4. Perierue

46 SKCIepUMeHTabHbIX 3a/lay 10 TeMe
"T"anorensr"
Kucopoza: nabopatopHsble 1
TIPOMBIIIIEHHbIE CTTOCOOBI MOJTyueHus,

47 ¢bu3nueckre U XxuMruyeckue cBorictsa. O30H.
[IpuMeHeHMe KHCIOPO/a U 030HA

48 OKcu/bl ¥ TIePOKCU/IBI

49 Perienue 3a1au pa3inyHbIX TUTIOB
Cepa: HaxoKJieHHe B MPUpO/ie, CrI0COObI

50 NoJiydeHus1, Gpu3nyecKre U XuMuJecKue
CBOMCTBA

51 CepoBogiopo/i, Cyabhubl

- Kucnopo/conepskaliue coeZJMHEHUs Cepbl.
Oco6eHHOCTH CBOMCTB CEPHOM KMC/IOThI

£3 ITpakTrueckasi pabota Ne 5. Perierue

SKCIIepyuMeHTa/IbHBIX 3a/d4 I10 TeMe "Cepa %1




eé coeuHeHUs"

54

A30T: HaXOXKJeHHe B TIPUPO/ie, CTIOCOObI
To/TyueHus, pU3nUYecKre U XUMUUYeCKUe
CBOWCTBA. AMMUAK, HUTPH/IbI

55

Kucopoacozaepkaiijye coeJUHEHHs a30Ta.
OCo0OeHHOCTH CBOMCTB a30THOM KHUCJ/IOTHI

56

[IpuMeHeHue a30Ta U ero CoeIMHEeHU.
A3o0THbIe yobpeHus

57

docdop: HaxoOKAeHHe B TIPHUPO/Ie, CIIOCOObI
ToTy4eHus, GU3nuecKre ¥ XMMUYeCKue
cBorictBa. Pochubl U pochuH

58

Oxkcuapl hocdopa, hochopcoaepkaiiive
KUCI0ThI. Cosii GoCOPHOM KUCIOTHI

59

[TpumeHeHue pocdopa 1 ero coeUHEHU.
docdopHbie yrobpeHus

60

ITpakTuueckast pabota Ne 6. PertieHue
9KCIIepUMEeHTa/IbHBIX 3a/iau I10 Teme "A30T U
docdop u ux coeguHeHUs"

61

Yriepo: HaxoX/eHre B PUpPO/Ie,
aJIJIOTPOTHbIe MOAWUKaLMY; (Pru3ruecKue
u

XUMHYeCKHe CBOWCTBA, TPUMeHeHHe

62

Oxkcup yrinepoga(1Il), okcug yrnepoga(I1Vv),
yroJibHasi KUCJI0Ta U eé CoMu

63

Peitienue 3a/ia4 pa3/IMYHbIX THUIIOB

64

KpeMmuuii: Haxox/jeHue B IpHUpo/e,
crioco0bl TIoy4YeHus1, pusnuueckre u
XUMHYeCKre CBOMCTBa

65

Oxkcug kpemHusi(IV), kpeMHueBasi KUC/IOTa,




CHUJ/IMKAThI

[TprMeHeHre KpPeMHUS U er0 CoeIMHeHUM.

66 CrekJio, ero rnoJjiyyeHve, BUbl CTeK/a

67 Perienvie 3a1au pas/iMuHbIX TUIIOB

68 CucremaTH3aliis ¥ 0000IIeHe 3HaHUH
o teme "HemeTtasnbr"

69 KonTtposnrHast pabora no Teme "HemeTtasuibr"

70 AHasnu3 pe3ybTaToB KOHTPOJILHOM paboThl,
KOppeKIUs O1IMO0K
[Tonoxenue metanios B [leproanueckon

7 CUCTeMe XMMUUYeCKUX 3JIeMeHTOB.
OcobeHHOCTH CTPOeHHsT 37IEKTPOHHBIX
000/104eK aTOMOB MeTaJljioB

7 O6mmue pu3nyecKre CBOMCTBA METAJI/IOB.
[TpumeHeHMe MeTalIoB B OBITY ¥ TEXHUKE

73 CniiaBel MeTasioB. Koppo3us metanioB

74 Perienvie 3a1au pas/iMuHbIX TUIIOB
ONeKTPOXUMUUECKUM PsiJ| HaNpPsKeHUH

75 MeTassIoB. Ob1me CTI0CO0bI
T10JIy4eHUs] MeTaJlJIOB
OO0r11ast XxapakKTepyuCTHKa MeTaioB [A-
rpynnsl [leproanueckoi cuCTeMsl

76 XUMUYECKHUX 371eMeHTOB. HaTpuii 1 kanui:
rosiyueHue, pusnuecKrie U XMMUUYecKue
CBOUCTBa, TPUMeHeHHe MPOCThIX BelleCcTB U
HX COeJUHEeHU

- OO011iast xapakTeprucTHKa MeTaioB 11A-

rpynnbl [Teproanueckoit cucTeMbl




XUMUYECKHX 3/IeMeHTOB. Maruuii u

KaJIbLIUM: TIoJTyueHue, (pusnueckre u
XUMHYeCcKre CBOWMCTBA, MPUMeHeHHe
MPOCTHIX BeIeCTB U UX COeMHEHNH

78

JKEcTKOCTb BOZBI U CITOCOOBI €€ yCTpaHeHuUst

79

AMOMUHUI: TONydeHue, (pr3ndeckre U
XUMHYeCKHe CBOMCTBA, IPYMeHeHue

80

AmdoTepHble CBOWCTBA OKCH/IA U
TUJPOKCHZA aTFOMUHHUS,
T'UPOKCOKOMIIEKCHI aJTFOMUHUS, UX
TIpUMeHeHue

81

Peitienue 3a/ia4 pa3/IMYHbIX THUIIOB

82

[TpakTueckast pabota Ne 7. Perienue
5KCIIepUMEHTA/IbHBIX 3a/lau 10 TeMe
"MeTasibl IJ1aBHBIX TIOATPYMII"

83

OO6rm1ast xapakKTepyCTHKa MeTaslJIOB
no6ouHsIx noarpynmn (B-rpyrm)
[TepyoruecKoi CUCTEMbl XUMUUYECKUX
3/IeMEHTOB

84

®du3rueckre U XMMHUUecKre CBOMCTBA XpoMma
n ero COGAHHGHHﬁ, HX IIpUMeHeHNne

85

BaskHelimme coefiHeHUST MapraHIia.
ITepmaHraHaT KaJiusi, €0 OKMC/TUTE/TbHbIE
CBOICTBa

86

dusnueckre ¥ XUMUYeCKHe CBOMCTBA KeJse3a
U ero coefuHeHuu. [Tonyuenue u
NIpYMeHeHle CI/IaBOB JKeJe3a

87

dusrueckKre U XUMHUUECKHe CBOMCTBA Mean U




eé coeZlJMHeHNH, UX IPUMEHeHNe

dusnueckre U XUMAUECKUEe CBOMCTBA QUHKAa

88 Y ero COeJMHeHWUM, UX TPUMeHeHNe.
I'MpoKCOKOMITIEKChI LIMHKA
ITpakTrueckasi pabora Ne 8. PerrieHue

89 9KCIIePUMEeHTAa/IbHBIX 3a7iay I10 Teme
"MeTasibl MOOOYHBIX TIOATPYTIT"

90 Peluienue 3a/1au pa3siMuHbIX TUIIOB

91 O06o006111eHMEe ¥ CCTeMaTH3aLKs
M3YUeHHOI0 MaTepuasa 1o TeMe
"Metamnb"

92 KonTtposbHast pabota no Teme "MeTanbl"
AmHasu3 pe3ybTaToOB KOHTPOJILHOW paboThl,

93 KOPPEeKIHsI OIHUO0K
Posib xvMun B 06ecrieueHUH yCTOMUHBOTO

94 pasBuTHA yesioBeuecTBa. [IoHATHE O
HayUHbIX METO/JaX MCC/e/J0BaHUs BellleCTB
HayuHble IpUHLUITBI OpraHu3aLyy

95 XUMHUYECKOr0 MPOU3BO/CTBA.
[TpoMbIiIeHHBIEe CTIOCOOBI TTOTYYeHUSI
Ba)KHEHIIIMX BelleCTB

96 XuMHUUeCcKoe 3arpsisHeHue
OKpY>Katolllel cpeJibl U ero Mnoc/ie[CTBUs

97 XuMHUS U 3[J0POBbE Yei0BeKa.
JlekapCcTBeHHbIE Cpe/ICTBA

08 Xumust Uiy, Posib XuMun B 06ecrieueHuH
MUILeBOM 6e301acHOCTU

99 KocMmeTnueckue 1 nap@romepHblie CpefiCTBa.

BbriTOBas xXuMUA




X¥MUS B CTPOUTENbCTBe. BaxkHelive

100 CTPOUTE/IbHBIE U KOHCTPYKLJMOHHbIE 1
MaTepHabl
101 XUMHUS B CeIbCKOM XO3SIHCTBe. 1
Opranuueckrie 1 MUHepasIbHbIe y100peHust
102 CucremaTH3aIys ¥ 0000IIeHre 3HaHUH 1
T0 Teme
OBHIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME







YUYEBHO-METO/UYECKOE

OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O

ITPOOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI AJI1 YYEHUKA

» Xumus, 11 knacc/ Epemun B.B., Ky3ssmenko H.E., [Ipo3gos A.A., JIyHuH
B.B.; moa pepakuueii JlyarHa B.B., O611jecTBO ¢ orpaHUUeHHON
OTBETCTBEHHOCTBHIO

«IPODA»; AkioHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHie»

» Xumus, 10 kimacc/ Epemun B.B., Ky3ssmenko H.E., [Ipo3gos A.A., JIyHuH
B.B.; noj, pepakiueit JlynuHa B.B., O011jecTBO € orpaHUueHHON
OTBETCTBEHHOCTBIO

«IPODA»; AkiioHepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHre»

METO/JUYECKHUE MATEPHUAJIbI V11 YUUTEJIA

MeTtoauueckoe nocobue kK yue6Huky B. B. Epemuna, H. E. Ky3bmenko, B. U.
TepenvHa u [p. «Xumusi. YTiay0/ieHHbIA ypoBeHb». 11 kmacc / B. Epemun, A. A.
Opo3nos, . B. Epe-mMuHa, B. 1. MaxonuHa, O. FO. CumoHoBa, 3. FO. Keprumos.
— M. : Ipoda

Metoauueckoe nocobue kK yue6HuKy B. B. Epemuna, H. E. Ky3bmenko, B. U.
TepenuHa u fp. «Xumust. YTay0/eHHbIN ypoBeHb». 10 kiacc / B. Epemun, A. A.

Opo3nos, . B. Epemuna, B. 1. MaxonuHa, O. FO. CumoHoBa, 3. FO. Kepumos.

— M. : Ipoda

IINMPPOBLIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETHU

MHTEPHET
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