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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpaMma IO XHMHH Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus pa3zpaboTaHa Ha OcHOBe @DefepaibHOrO0 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS (emepaabHO 00pa3oBaTeIbHON
MIPOrpaMMBI CpEIIHETO o011ero oOpazoBanusi(DOII COO0),
npencTaBieHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COQO, c yuérom KoHuenuuum mnpenoaaBaHusi y4eOHOTO
npeaMeTa «XuMmus» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanny, peaan3yrouMX OCHOBHbIE 00pa30BaTENIbHBIE MTPOTrPaAMMBI, U
OCHOBHBIX MOJIOKEHUI «CTpaTernuu pa3BuTUs BocnUTaHMs B Poccuiickoii
®epnepanuu Ha nepuoa A0 2025 roga» (Pacnopspbkenue IIpaBurtenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHUs 3aHUMAET Ba)KHOE
MECTO B CUCTEME €CTECTBEHHO-HAYyYHOro oOpa3oBaHus ydammuxcs 10-11
KjiaccoB.  M3ydeHwe  mpenMera, — peaqu3yeMoe B YCIOBUSX
nudpepeHIpOBaHHOT0, TPOPUIHLHOTO 00YyUEHUS, TPU3BAHO 00ECIICUUTD
0011e00pa30BaTENbHYI0 U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO I aJanTallid MX K OBICTPO MEHSIOIIHUMCH
YCJIOBHSIM KU3HU B COLIMYME, & TAKXKe ISl MPOJOJLKEHUS OOydeHHUs B
opraHu3alnusX MpopecCUuOHANIBHOr0 00pa30BaHUs, B KOTOPBIX XHUMHS
ABJISIETCS] OJJHOM M3 IPHUOPUTETHBIX JUCLMUILIVH.

B nporpamme no XMMHM Ha3HaY€HUE NMpeaMeTa « XUMUSD) MOTyHYaeT
MOAPOOHYIO HHTEPIIPETALMI0O B COOTBETCTBUU C OCHOBOIIOJATalOIIMMHU
nonoxenusiMu = ®I'OC  COO o B3aUMOOOYCIOBJIEHHOCTH  LIEJEH,
COJICpKaHMs, pe3yJIbTaTOB OOy4YeHUsT M TpeOOBaHUM K YPOBHIO
MOATOTOBKM  BBIMYCKHUKOB.  CBUAETENLCTBOM  TOMY  SIBIJISIOTCS
CJIEIYIOLLIME BBINIOJIHAEMbIE TPOrPaMMO 10 XUMHUHU (PYyHKIUU:

e HMH(POPMALMOHHO-METOIUYECKAs, peanuzanus KOTOPOM
00ecIreynBaeT Moay4yeHue MPeACTABICHHS O LETsX, COAEPKaHNUH,
oOmen crpareru OOy4yeHUs, BOCIHUTAHHUS U  pPa3BUTUSA
oOyyJaroumxcsi CpeCTBaMH MpeAMETa, M3y4YaeMOro B paMKax
KOHKPETHOTO MpoQuis;

e OpraHM3alMOHHO-TJIAHUPYIOIIAs, KOTOpas MpelycMaTpUBaET
onpeaeeHue: MPUHIIUIIOB CTPYKTYPUPOBAHUS u
MOCJIEIOBATEIbHOCTH ~ M3y4YeHHUd  y4eOHOro  Marepuasna,
KOJJMYECTBEHHBIX M  KAYECTBEHHBIX €ro  XapaKTEepPUCTHK;
MOAX0/A0B K (POPMHUPOBAHUIO COJIEPKATEIIbHOM OCHOBBI KOHTPOJIS
M OIEHKM O0Opa30BaTENbHBIX JOCTH)KEHHN OO0ydaroluxcs B
paMKax  HMTOroBol  arrectaiii B ¢GopMe  €AUHOrO
rocyJapCTBEHHOTO 3K3aMEHA M0 XUMHH.

[Iporpamma a1t yriryO0JIEHHOTO U3YUYEHUSI XUMUHU:

e YCTaHABIMBAECT WHBAPUAHTHOE TMPEIMETHOE  COJEpIKaHUE,
00s3aTeNbHOE JJI1 M3YYEHHUs] B paMKax OTHEJbHBIX MPOQUICH,
IpeIyCMaTpPUBAET PACIIPEICIICHUE U CTPYKTYPUPOBAHHUE €ro 10
KJIaccaM, OCHOBHBIM COJIEpKaTEIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e JaéT TpHUMEpHOE  pachpeiesieHne  y4eOHOro  BpPEMEHH,
PEKOMEHTyeMOT0 JIJIsl U3yYEeHHS OTJEIbHBIX TEM;

e IMpe/uiaraeT  MNPUMEPHYIO0  MOCJIENO0BATEIBHOCTh  U3YUYEHUS
y4eOHOTro MaTepuajia ¢ Y4€TOM JIOTMKM TOCTPOEHHUS Kypca,
BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;



e Na€T METOAMYECKYIO MHTEPIPETALMIO LEJIEH U 3a1a4 W3y4CHHS
npeaMeTa Ha YIiIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpemHero ooOmero o0pa3oBaHwMs,
COJIEPKATEIbHOM XapaKTEPUCTHKU IUIAHHUPYEMBIX PE3YJIbTATOB
OCBOGHHUSI OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMbl CpPEIHETO
obmiero  oOpazoBaHusl  (JIMYHOCTHBIX,  METANPEIMETHBIX,
MPEAMETHBIX), @ TakK€ C YYETOM OCHOBHBIX BHJIOB Yy4eOHO-
MMO3HABATENIbHBIX  JEHCTBHI OOYYalOmErocs IO OCBOCHHUIO
coJiep KaHus IPeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMPOTPaMME MO XUMHH
MPEAyCMOTPEHA NPEEMCTBEHHOCTh C OOyYEHHEM XUMHU Ha YpPOBHE
OCHOBHOTO 001iero oOpa3oBaHus. 3a TmpeAeiaMud yCTaHOBJIECHHOMN
MIPOrpamMMoil 1Mo XMUMHUHU 0053aTeIbHOM (MHBAPUAHTHOW) COCTABIISIFOLIEN
colepKaHusl y4eOHOro mnpeaMera «XHUMHsD» OCTA€TCS BO3MOMXKHOCTb
BbIOOpa €ro  BapUAaTUBHOW  COCTABIIAIONIEH, KOTOpas  JOJDKHA
ONPENENAThCA B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO MPOQUIIS
0o0yueHus.

B cootBercTBHM ¢ KOHUENTYanbHbIMA NOJ0keHUAMH OI'OC COO o
Ha3HAYCHUU MPEAMETOB 0A30BOTr0 M YIIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHIpOBaHHOTO O0y4YeHHS Ha YPOBHE CpEOHEro OOIIEero
0o0pa3oBaHMsI XMMHS Ha YPOBHE YriayOJEHHOrO M3y4yeHUsl HAIlpaBJieH Ha
peanu3anrio MPEEeMCTBEHHOCTH C MOCJIEAYIOUIUM 3TaloM MOJIyYeHUS
XUMUYECKOTO 00pa3oBaHUsl B paMKaX M3YyYEHHs CHEUUaTIbHBIX
€CTECTBEHHO-HAYYHBIX W XHMHYECKHX JUCHUIUIMH B BYy3aX U
OpraHu3alMsIX CpeAHero mnpodeccHoHanbHOTO o0Opa3zoBaHus. B 3Toii
CBSI3M M3yUeHHUE MpeaMeTa « XUMUsD» OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO
Ha pacHMpeHue ¢ yrIyOJeHue TEOPETHUUYECKON M MPaKTUYECKOU
MOATOTOBKM OOYYalOlIMXCsl, BBIOPABIIMX ONPEACIEHHBIA MNPOPUIH
oOy4eHusi, B TOM YHUCJIE C MEPCHEKTUBOW MOCIEAYIOIIETO MOJyYECHHUS
XUMUYECKOTO 00pa3oBaHMs B OpraHu3alusax MNpodecCHOHAIBLHOrO
obpazoBanus. Hapsimy c stum, B cBere TpeboBanuit ®I'OC COO k
IJIAHUPYEMBIM pe3ysibTaTaM OCBOCHHUS (PeaepaibHOM 00pa30oBaTeNIbHOM
porpaMmbl  cpefHero oOmero oOpa3oBaHMs HM3yYEHHUE MpeaMeTa
«XUMHUS» OPUEHTUPOBAHO TAaKXKE Ha pEUIeHUE 3a/Jad BOCIUTAHUA H
COLIMAJIBHOTO pPa3BUTHUA OOydaromuxcsi, Ha (POPMHPOBAHUE Y HHUX
OOILIEMHTEINIEKTYabHbIX YMEHUH, YMEHUW palMOHAIM3AlNN Yy4eOHOro
Tpyna W OOOOHIEHHBIX  CMOCOOOB  JACSATEIBHOCTH,  HMMEIOIINX
MEXAUCHUIUTMHAPHBINA, HAANPEAMETHBIN XapaKTep.

CocTaBisOIUMHA TpeIMeTa «XUMHs» Ha YpOBHE YIIIyOJIEHHOIO
U3YUYEHUS SIBIISIOTCS YIUIyOJNE€HHbIE Kypchl — «OpraHudeckas XUMUsS» U
«OOmas u HeopraHuveckas xumus». [lpu ompeneneHuH MOIXOI0B K
oTOOpY U CTPYKTYpPHOW OpraHM3aluu COAEp>KaHUS DJTUX KYpCOB B
nporpaMMe Mo XMMHH 3a OCHOBY NpuHATHI nojoxenus GPI'OC COO o
paznuuusx 0a30BOro U yriryOJIEHHOTO YPOBHEN U3YUEHUS IIPEIMETA.

OcHoBy copaepxkaHusi KypcoB «Opranudeckast Xxumus» 1 «OOmas u
HCOPTaHMYCCKas ~XUMHSD) COCTABISICT _COBOKYIHOCTb  IPCAMCTHBIX
3HAHUN M _YMCHHIl, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3YYCHHS
npeaMeTa. JTa CUCTeMa 3HAaHUM MOJTyYaeT OonpeeIEHHOE TEOPETHUECKOE
JOTIOJTHEHUE, MO3BOJISIONIEE OCOBHAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (pakTONOrMYECKOro marepuana. Tak, Ha YriyOJEHHOM YpOBHE
U3y4YeHUsT TpeaMera oOecredeHa  BO3MOXKHOCTh — 3HAYUTEIBHOTO



yBennueHus: 00bEMa 3HaHUH O XUMUYECKUX 3JIEMEHTaX M CBOMCTBAX UX
COCIMHEHHI Ha OCHOBE PACUIMPEHHs] W YIIIyOJICHHs] MPEACTABICHHUNA O
CTPOEGHHMU  BEIIECTBA, XHMHYECKOM CBS3M W  3aKOHOMEPHOCTSX
MPOTEKaHUsl PeaKUuid, pacCMaTPUBAEMBIX C TOYKH 3PEHHUS XMMHYECKOU
KUHETUKA M TEPMOAMHAMUKH. 3ydeHue NepuoJnYEecKOro 3aKOHa H
[Tepuonuyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB Oa3zupyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX INPEICTABICHUAX O CTPOCHHUH
aToMa. XMMHUYECKasl CBSI3b OOBSICHAETCS C TOUKU 3PEHUS SHEPreTHUECKUX
M3MEHEHUH NIpH €€ 00pa30BaHUU U PA3PYyLIEHUH, a TAKXKE C TOUYKH 3PECHHUS
MEeXaHU3MOB €€ oOpa3zoBaHus. V3ydueHue TUNOB peakuUuid JOMOJHSETCS
(dopMupoBaHHEM TPEACTaBICHUNA 00 AIEKTPOXUMHUYECKUX Mpoleccax u
ANIEKTPOJIM3€E PACIUIABOB M PacTBOPOB BEIIECTB. B Kypce opraHmyeckoi
XUMHH TIPH PAcCMOTPEHHU PEAKIIMOHHOM CIMOCOOHOCTH COCAMHEHUN
yaensercss 0co00e BHUMaHHE BONpocaM 00 3JEKTPOHHBIX 3 (eKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKluu.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COAEp’KaHHWE KYpCOB XHUMHH
yIIIyOJIEHHOTO YPOBHSI M3YUYEHUS JJI KIAcCOB ONPEAEIEHHOIO MPOpuUiIs
(rmaBHBIM 00pa3OM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHUM K 00IIei
CUCTEME MPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHBIE
npeameTsl. Tak, Hampumep, B COJEpKaHUM MpeaMeTa s KIaccoB
XUMUKO-(U3UUECKOro mnpoduist OoJiblioe 3HAauYeHue OyAyT HMETh
AJIEMEHTHl ydyeOHOro marepuana mno oomed xumud. [lpm uzydyenun
MpeAMeTa B JAHHOM CIIy4ae akleHT OyJAeT clieJlaH Ha OOIIHOCTh METO0B
MO3HaHHUS, OOIIHOCTh 3aKOHOB U TE€OPUW B XMUMHH U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJIEKYJsipHass Teopus B (PU3MKE), 3aKOHBI
COXpAHEHUsI MacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH, DJIEKTPOJIN3A,
MPEICTABICHUS O CTPOECHUHU BEILLIECTB U APYToe.

B To e Bpems B coAep)KaHUM TpeaMeTa i KJIacCOB XMMMKO-
Oouonornyeckoro mnpodunas OoNbIIMK yAENbHbIA Bec OyIeT HMETh
opraHuveckas Xxumus. B 3Tom cimydae mpenocTaBisieTCs BO3MOMHOCTb
U1 0osee OOCTOSITEILHOTO PACCMOTPEHHUST XUMHUYECKOW OpraHu3aiuu
KJIIETKM Kak OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOWM BXOMSAT, K
pUMEpPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUIbL, O€NKH,
YIJIEBOJbI, HYKJIEHMHOBBIE KHUCIOTHI M apyrue. Ilpm 3TOM 3HaHusS O
COCTaBE U CBOMCTBAaX MPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX
BELIECTB CJIY>KaT OCHOBOW JUIsi M3yYEHHs] CYUIHOCTH MPOILIECCOB
(doTOCHHTE3a, IbIXaHUS], TUILEBAPEHUS.

B mnnane @opMupoBaHUST OCHOB HAy4YHOIO MHUPOBO33PEHUS,
OCBOCHHMS OOIIEHAYYHBIX METOJOB IMO3HAHMS M ONBITA MPAKTUYECKOIrO
OpPUMEHEHUS HAy4YHBIX 3HAHMM HW3y4yeHUe mpenMera «XUMHUS» Ha
yriyOJ€HHOM YPOBHE OCHOBAHO HA MEXIIPEIMETHBIX CBS3SIX C yUEOHBIMU
npeiMeTaMH, BXOISUIMMH B COCTaB  MPEIMETHhIX  oOjacTeil
«EctecTBeHHO-Hay4Hble TIpEeIMEThY, «MaremaTnka U UHPOpMaTUKa» U
«PyCcCKkuUH SI3bIK U JINTEPATYPA».

[Ipu u3ydyeHun ydeOHOTo mnpeaMera «XUMHS» Ha YriayOJaEHHOM
YpOBHE TakXKe, KaKk Ha YPOBHE OCHOBHOTO M CpEAHEro OO0UIero
oOpazoBaHusi (Ha ©0a30BOM ypOBHE), 3aJadyeil MEPBOCTEIIEHHOMN
3HAYUMOCTH SIBJIsieTC (DOPMUPOBAHME OCHOB HAYKM XMMHUHU KaK 0OJacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUUECKOU ACSTENbHOCTH YesIOBEKa
Y OHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perienue 3Toi 3a1aun Ha



yrIIyOJIEHHOM YpOBHE HM3y4E€HUs MpeaMeTa MPEearoyiaraeT peanu3aiuio
TaKUX IeJeH, KaK:

B

dbopMHupOBaHUE TIPEACTABICHUNA: O MAaTEPHAILHOM EIMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O
MECTE XMMUU B CUCTEME €CTECTBEHHBIX HaYK U €€ BeayIleil posin
B O0eCleYeHNn YyCTOMYMBOTO pa3BUTHUS UYEJIOBEYECTBA: B
peleHuy mTpoOIeM IKOJIOTUUYECKOM, SHEPTeTUYECKON U MHUILEBOM
0€30MacHOCTH, B Pa3BUTHU MEAWIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB DSHEPruH, B 00OECIeUeHUU
pallMOHAJIBHOTO ~ MPHUPOJIONOIB30BaHUs, B  (OPMUPOBAHUU
MHUPOBO33pEHUS U OOIIeH KyJIbTyphbl 4YEJIOBEKa, a TakKkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOUIIEHHUS K CBOEMY 3/I0POBBIO
Y NIPUPOJHOU Cpene;

OCBOCHHME CHUCTEMbl 3HAHUM, JEKAIIUX B OCHOBE XMMHUYECKOMU
COCTaBJIAIONIEH  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHUpa:
byHIaMEHTAJIbHBIX TOHSITUM, 3aKOHOB U TEOPUUA XHUMUH,
COBPEMEHHBIX MPEACTaBICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAJMOJICKYJISIPHOM,
0 TEPMOJMHAMUYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUUYECKUX PEaKIUi, O XUMHUYECKOM PAaBHOBECHUHU,
pacTBOpax U JUCHEPCHBIX CHCTeMax, 00 OOIIMX Hay4YHBIX
MPUHIHUIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y OOYy4YarOUIUXCS OCO3HAHHOI'O TMOHUMAHUS
BOCTpEOOBAHHOCTH CHUCTEMHBIX XWMHUUYECKUX 3HAHMM 15
O0OBSICHEHUS KIIFOYEBBIX UJIEH U MpOOJIEM COBPEMEHHOW XHMUH,
Ui OOBSCHEHUSI W TMPOTHO3UPOBAHUS SIBJICHUHN, HMMEIOIINUX
€CTECTBEHHO-HAYUYHYI0  TPUPOJY;  TI'PAMOTHOTO  pEIICHUS
nmpo0JieM, CBS3aHHBIX C XHMMHEH, TPOTHO3UPOBAHUA, aHAIHM3a U
OLICHKH C MO3UIIMUA DKOJIOTMYECKON O0€30MMacHOCTH MOCJIENCTBUI
OBITOBOM M  TPOU3BOJICTBEHHON JEATENHOCTU  YEJIOBEKA,
CBSI3aHHOM C XMMHWYECKUM IPOU3BOJICTBOM, MCMOJb30BAHUEM U
nepepadOTKOM BEIIECTB,;

yriiyOJeHrue TpeACTaBICHUM O HAyYHBIX METOJaX IO3HAHWUS,
HEOOXOJIUMBIX JJIsl IPUOOPETCHUSI YMEHUI OpPUEHTUPOBATHCS B
MHUpPE BEIIESCTB U OOBSICHEHUS XUMHUYECKUX SIBIICHUM, UMEIOIINX
MECTO B TIpUPOJIC, B TMPAKTUUYECKON JIESITEIBHOCTH U
MOBCEHEBHOM KU3HU.

IIJIaHE pcaji3anun MCPBOOUCPCIHBIX BOCITUTATCJIIBHBIX )51

pa3BuBaroUX (QYHKIUHA 1EJIOCTHOM CHCTEMBI CpPEIHEro OOIIero
oOpa3oBaHMsI TIPH M3YYCHHH TpeaMera «XUMHUsS» Ha YyriayOiaEéHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TAKHUE 1SN U 3a/1auH, KaK:

BOCIIUTaHUE  YOEKIEHHOCTU B  [IO3HABAEMOCTH  SIBJICHUU
IPUPOJIbI, YBaXEHHMs K TIPOIIECCYy TBOpPYECTBA B 00JacTH
TEOPETHUYECKUX W TMPUKIATHBIX MCCIEIOBAaHUM B XHMUHU,
dbopmupoBaHue MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH;

pa3BUTHE MOTHBALIMM K OOYUYEHUIO U TTO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M CAaMOBOCHUTAHWIO HAa OCHOBE YCBOCHUS
00IIIeYeIIOBEUYECKNX [ICHHOCTEH;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYAIbHBIX H
TBOPYECKUX CMOCOOHOCTEH oOOydaronmxcs, (HOpMUpPOBAHHUE Y



HUX CO3HATEJIbHOTO OTHOIICHHA K CaMOOOpa3oBaHHUIO M
HETIPEPHIBHOMY  OOpa30BaHUIO KaK  YCIOBHUIO  YCHEIIHOM
npodeccuoHaNbHOM u 0OIIeCTBEHHOMN JIESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO U TOTPEOHOCTH
B 3JIOPOBOM 00pa3e XU3HU;

e (opmupoBanue yMEHUHN u HABBIKOB pa3yMHOTO
MPUPOIONIONB30BAHUS, PA3BUTHE JKOJOTUYECKOM KYJIBTYPHI,
MPUOOpPETEHUE OMbITa OOIIECTBEHHO-MIOJIE3HON SKOJIOTHUECKON
JESITEIbHOCTH.

OOmiee 4ucIO YacoB, MPETYCMOTPEHHBIX JJISI M3YYCHHUS] XUMUHM Ha
yIIIyOJICHHOM YPOBHE CpeaHero oomero odpazoBanus, coctasisier 204
gacoB: B 10 kmacce — 102 gaca (3 waca B Hegemo), B 11 kimacce — 102
yaca (3 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUASA
10 KITACC

OPT'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

IIpenmMer W 3HaYeHHWE OPraHUYECKONM XWUMMH, IPEIACTABICHHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEeKTpOHHOE  CTPOEHME  aToMa  YIJIepoJa: OCHOBHOE H
BO30Y>KIEHHOE COCTOSHUS. BaneHTHbIE BO3MOXXHOCTH aTOMa yIiepoia.
XHUMHUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUSX. THIbl THOpHUIn3aluu
aTOMHBIX opOuTaneil yriepoaa. MexaHu3mbl 00pa30BaHUsl KOBaJEHTHOM
cBA3M (OOMEHHBI W JIOHOPHO-aKUENTOPHbINA). THUIB MHEpeKpbIBAHUS
aTOMHBIX OpOMTasel, 6- U m-cBs3u. OauHapHasi, NBOMHAs W TPOWHAs
cBa3b. CriocoOBI pa3pbiBa CBA3EM B MOJIEKYJIaX OPraHMYECKUX BEIIECTB.
[TonsTre 0 cBOOOTHOM paauKale, Hykieoduie u daeKTpoduie.

Teopus crpoenus opranmuyeckux coenuHeHud A.M. bytiepoBa u
COBPEMCHHBIC MPEJCTABICHHS O CTPYKTYPE MOJCKYI. 3HAYCHHE TCOPHH
CTPOCHHSI OPraHMYCCKUX COCAMHEHUH. MOJIeKyIsIpHBIE U CTPYKTYpPHBIC
(opmyibr.  CTpyKTYpHBIC (OPMYIBI PA3INYHBIX BHUJIOB: pa3BEPHYTas,
COKpamléHHasl, ckenerHas. M3omepusa. Buapl m3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE Y3P(HEKTHI B MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUI (MHIYKTUBHBIA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBinenre o0 KJIacCU(PUKALMK OPraHUYECKUX  BEIIECTB.
[lonsitue o QyHkuMoHambHOM rpymme. ['omonorusa. I'omosoruueckue
psanel. CucremaThuecKkass HOMEHKJIATypa OpPraHUYEeCKUX COEAUHEHUU
(IUPAC) u TpuBHaIbHBIC HA3BaHUS OT/ICIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH W KJIaccUPUKalUMsg  OPraHMYECKUX  PEaKIMi.
OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

OKCNepUMEHTAIbHBIE ~ METOABbl  WM3Y4YEHUs BEIIECTB M HX
MpPEBpAIICHHI: 03HAKOMIIEHHE C O00pa3laMy OpraHMYEeCKUX BEIIECTB U
MarepualaMl Ha MX OCHOBE, OMBITHI MO MPEBPALIECHUIO OPraHUYECKUX
BELIECTB MpU HarpeBaHuu (IUIaBieHUE, OOYIJIMBaHHE UM TOPEHUE),
KOHCTPYMPOBAaHUE MOJICJIE MOJIEKYJI OPTaHUYECKUX BELIECTB.

YriaeBoaopoasil.

Ankanel. ['omosornueckuii psij  ankaHoB, oOmas Qopmya,
HOMEHKJIaTypa U HM30MEpHS. 9H€KTpOHHO€ U TMPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJ QJIKaHOB, SP -m6p1/1;11/13aum aTOMHBIX OpOuTaNel
yIiiepojia, G-CBA3b. Pu3MYecKUe CBOICTBA AKAHOB.

XUMHAYECKHE  CBOMCTBAa  aJKaHOB:  pEaKUMM  3aMELICHWS,
U30MEpU3alUU, ACTUIPUPOBAHMS, LMKIM3ALUU, MHPOJIN33A, KPEKUHTa,
ropenus. llpencraBieHne O MEXaHU3ME PEAKIUU PATUKAIBHOTO
3aMeIleHHUS.

Haxoxnenue B mnpupoge. CnocoObl TOMy4YEHHS] U MPUMEHEHHE
AJIKaHOB.

[uxnoankanel. OOmas ¢opmysia, HOMEHKJIaTypa W H30MEpHs.
OC00EHHOCTH CTPOEHUSI U XHUMHUYECKUX CBOMCTB MabIX (I[MKJIOMPOIaH,
MUKJIO0yTaH) U OOBIYHBIX (LUKJIOMEHTAaH, IMKJIOTEKCAaH) I[UKIOATIKAHOB.
CnocoObl OJIy4eHHs U MPUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omosornueckuii psiji  aJkeHOB, oOmas Gopmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI



aJIKeHOB, SP?-rmOpuaM3anUs aTOMHBIX OpOWTanedl yriepoma, G- M T-
cesi3u. CTpykTypHas U reoMeTpuyeckas (LIUC-TPAHC-) U30MEpHS.
O®uU3NYECKUEe CBOWCTBA QJIKEHOB. XWUMHYECKHE CBOMCTBA: PEAKIHHU
MIPUCOEIMHEHUS, 3aMEIIECHUS B O-MOJOXEHHE NpH JBOMHOWN CBS3H,
nonuMmepusanuu U okucienus. [lpasuno MapkoBaukoBa. KauecTBeHHbie
peakuuy Ha JBOMHYIO CBs3b. CHOCOOBI MOMY4YEHUST W NPUMEHEHUE
AJIKEHOB.

Anxanuensl.  Knaccudukanuss — ankagueHOB  (CONpPSKEHHBIE,
W30JIMPOBaHHbIE,  KyMyauposauHvle). (OCOOEHHOCTH  3JIEKTPOHHOTO
CTPOCHHUSI U XUMUYECKUX CBOMCTB COMNPSKEHHBIX AueHOB, 1,2- u 1,4-
npucoeannenue. [lomumepusarms conpsk€HHbIX ueHOB. CrocoOb
MOJIyYEHUS] M IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMoyormdeckuii psix  alKwHOB, o0Ommas ¢Gopmya,
HOMEHKJIaTypa MW H30MepUs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJKUHOB, SP-TUOpHUAM3ALMUs ATOMHBIX OpOuTaneu
yriepona. dusnueckne CBOWCTBA aJKUHOB. XHMHWYECKHE CBOMCTBA!
peakuMy NPHUCOETUHEHUS, TUMEPU3ALUA U TPUMEpPU3AIUU, OKUCICHHUS.
KucnoTHbele CBOWMCTBAa alKMHOB, MMEIOIIMX KOHUEBYIO TPOMHYIO CBS3b.
KadecTBeHHble peakuuum Ha TPOWHYIO CBA3b. CHocoObl MOJIy4YyeHUs M
MPUMEHEHUE ATKUHOB.

Apomatuueckue yriieBoaoponabl (apensl). ['omosiormdeckuil psia
apeHoB, oOmias ¢hopmylia, HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI OeH301a. DU3nYecKue CBOCTBa
apeHoB. XMMHYECKHE CBOMCTBA OE€H301a U €ro TOMOJIOTOB: PEaKIUH
3aMelleHusT B OEH30JIbHOM KOJIbLIE M YTJIEBOAOPOJHOM pauKale,
peakuuy  NPUCOEAMHEHHs,  OKHCIEHHE  TOMOJOroB  OeH3o0ia.
[IpencraBienre 00 OpUEHTHPYIOIIEM JIEUCTBUU 3aMeCcTUTENEHd B
OCH30JIbHOM  KOJIbLIE  HAa  OpUMepe  aJKWIbHBIX  PaJUKaJOB,
KapOOKCUJIbHOM, TUAPOKCHIBHOM, aMHUHO- W HUTPOIPYIIIbI, aTOMOB
raJIOr€HOB. OcoOeHHocTH XUMUYECKUX CBOICTB CTHpOJIA.
[Tonumepuzamust ctupona. CrnocoObl TOMy4YeHHS] UM NPUMEHEHHE
apOMAaTUYECKHUX YTIEBOJAOPOJIOB.

[Ipuponueiii ra3. IlomyTHeie HedTsHbIe Tra3bl. Hedtr u e
npoucxoxaeHue. KameHHBbIM yroib W NOPOAYKTH €ro mnepepadoTKH.
CnocoObl miepepaboTk HeTU: TEPEroHKa, KPEKUHI (TePMHUYECKHU,
KATAIUTUYECKU), pUPOpMUHT, THponu3. IIpoaykTel mnepepabOTKu
He(TH, UX NPUMEHEHHE B MPOMBIILJIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXITY pPa3IMYHBIMU KJlaccaMu
YIJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOIOB.
Peakuuu 3amelieHus rajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIILY,
UAHOTPyMNMy, aMuHOrpynmy. JlelicTBue Ha TallOreHNpPOU3BOIHBIC
BOJHOTO W  CHOUPTOBOIO  pacTtBopa wIENoYM. B3auMonencrue
JIUTAJIOTEHAJIKAHOB ~ C  MarHMueM W uuHkoMm.  [lonsitue o
METaNIOOPTaHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue
raJIOTeHIPOU3BOIHBIX YTJIEBOJAOPOIOB B OBITY, TEXHUKE U MPHU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

OKCHepUMEHTAIbHBIE ~ METOJAbl ~ M3Y4YEHHUs BEIIeCTB M HX
OpeBpallleHuid: U3ydeHue  (PU3NYECKUX CBOMCTB  YIVIEBOJOPOIOB
(pacTBOPUMOCTH), KAaU€CTBEHHBIX PEAKLMUNA YIJIEBOJOPOJOB PA3IHUHBIX
KjaccoB (oOecuBeunBaHre OpPOMHOM WJIM MOIHOM BOJbI, PacTBOpa



IepMaHraHata Kajus, B3aWMOJECHCTBHE alleTWIEHa C aMMHAYHBIM
pactBopoM okcupaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YIiIepoja U
BOJIOPO/Ia B OPraHUYECKUX BEUIECTBAX, MOJYUYEHHUE 3TUJICHA U U3YUYEHUE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyuiekuuamu «Hedpts» u «Yromby», ¢
o0Opa3laMH IUIACTMACC, KayuyyKOB M PE3UHBI, MOJECIHPOBAHUE MOJEKYJI
YIJIEBOJOPOIOB U FaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue coeJHHECHUS.

[IpenenbHble OgHOATOMHBIE COUPTBL. CTpoeHHE MOJIEKYJ (Ha
puMepe MeTaHoja U dTaHoja). ['omonornyeckuii psaj, odmas dhopmyia,
u3oMepusi, HOMEHKIaTypa W kinaccudukamms. du3udeckre CBOMCTBa
MpEACIIbHBIX OJHOATOMHBIX CHUPTOB. BoOIOpoaHBIE CBSA3M MEXIY
MOJIEKYJIAaMH CHHPTOB. XHWMHUYECKHE CBOMCTBA: PEAKUHMH 3aMELICHUS,
NEeruipaTaluy, OKHUCJIEHUS, B3aUMOJCICTBUE C OpPraHUYECKUMU H
HEOpraHMYeCKUMH KucioTamu. KauecTBeHHas! peakuys Ha OJHOATOMHBIE
crupThl. JleMCTBHE H3TAaHOJNIA W METaHOJa Ha OPTraHu3M YEJIOBEKA.
CnocoObl OJTy4eHHs U IPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa u u3omepus. OcOOEHHOCTH
(pU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOroaTroMHble  COMPTBI — O3TUJEHIJIMKOIb M TJIMLUEPUH.
Ou3nUecKue W XHMHUYECKHME CBOWCTBA: PEAKIMUA  3aMEUICHHS,
B3aUMOJICHCTBUE C OPraHMYECKMMU W HEOPTaHMYECKHUMH KHCIOTaMH,
KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupThl. lIpencraBiienue o
MEXaHM3ME€ peakiuil HyKIeopUIbHOro 3amelleHus. JleiicTBue Ha
opranu3M  4enmoBeka.  CmocoObl  MONMy4YyeHUsT U NPHUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYIIbI, B3aAUMHOE BIMSHUAE TUAPOKCOTPYIIIBI
n OeH3onpHOTO snapa. Pusuueckue cBoicTBa (eHona. OcoOEHHOCTH
XUMUYECKUX CBOMCTB (heHosa. KaudecTBeHHbIE peakuuu Ha (DEHOJI.
Tokcuunocth (enosa. CriocoObl TOMy4YEHUs] U MpUMEHEeHue (eHola.
®enHospopmanbaeruaHas CMoJIa.

KapOoHuibHbIE COETMHEHUS — aJIbJETHIB U KETOHBI. DJIEKTPOHHOE
CTpO€HHE KapOOHWJIbHOM rpymnibl. ['oMosloruueckue psabl anbAeruoB U
KETOHOB, o0mias Qopmynia, M30Mepusi U HOMEHKIaTtypa. Puznueckue
CBOICTBA aJIbAECTUAOB U KETOHOB. XMMHUYECKHE CBOMCTBA aJIbACTHUIOB U
KETOHOB:  peakiuu  npucoeauHeHus.  OKucCIeHUE  aJbAETHJIOB,
KAueCTBEHHbIE peakuuu Ha anbaeruipl. CrnocoObl TONY4YeHHUS W
MIPUMEHEHUE abJIETUO0B U KETOHOB.

OnHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KUCIOTh. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJl KapOOHOBBIX KHUCJIOT. M30Mepusi U HOMEHKIaTypa.
®u3znyeckre CBOMCTBA OJHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX
KUCIOT. BomopoHbie CBS3M MEXAYy MOJIEKYJIaMH KapOOHOBBIX KHCIOT.
XYWMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3TepudUKaIuy,
peakuMM C YyYacTHEeM YIJIEBOJOPOAHOro paaukana. OcoOeHHOCTH
CBOMCTB MypaBbUHOM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KUCIIOT — CJHOXHBIX 3¢upax. MHoroodbpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPEACNIbHBIX M apOMaTUYECKUX KapOOHOBBIX
KHUCIIOT, JUKapOOHOBBIX  KHUCJIOT, T'HAPOKCUKAPOOHOBBIX  KHUCIOT.
[IpeacTaBuTeny  BbICIIMX  KapOOHOBBIX  KHCIOT:  CTE€apUHOBaS,
NaJdbMUTUHOBAs, OJICMHOBAs, JUHONEBAS, JUHONEHOBASI  KUCIOTBHI.
CnocoObl OJTy4eHMs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.



Cnoxusie 3¢upsl. ['omomormueckuit psa, obmas Qopmyna,
M30MEpUsi U HOMEHKJaTypa. PuU3NYecKue M XUMHUYECKHE CBOWCTBA:
TUJPOJIN3 B KHCJION U IIEJIOYHOU Cpeae.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA KHUPOB:
TUAPOTIU3 B KUCION U 1IeI04HOM cpenie. OCOOCHHOCTH CBOMCTB KHUPOB,
COZlepXKaIllMX OCTaTKM HENPEACNbHBIX JKHPHBIX KHUCIOT. JKupsl B
IPUPOJE.

MpIT4 Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, HMX MOIOIIIEE
JICUCTBHUE.

OObmas xapakrepucTuka yriaeBoaoB. Krmaccuduxamms yrieBoaos
(MOHO-, OM- W ToyMcaxapuabl). MoHOcaxapuabl: TIIOKO03a, (PYKTO3a,
rajakroza, pubo3a, paezokcupudosza. Dusnueckue CBOHUCTBA U
HaxoxaeHue B npupone. PorocunTe3. XUMUYECKUE CBOMCTBA IIIIOKO3BI:
pEaklMM C y4aCTUEM CIHMPTOBBIX M QJIbJIETUAHOW TPYIII, CIHPTOBOE U
MOJIOYHOKHUCHOE OpoxkeHue. IIpumeHeHue TIOKO3bl, €€ 3HA4YeHHE B
KU3ZHENIEATEIbHOCTH opranu3ma. [lucaxapuael: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBiaMBaIUe M HEBOCCTAHABIMBAIOIIME JMCAXAPUIBL.
I'mpponus npucaxapuaoB. HaxokneHue B mNpupojie W NPUMEHEHUE.
[lonucaxapuapl: Kpaxmaia, INIMKOTeH U nemwnonos3a. CrpoeHue
MaKpOMOJIEKYJl Kpaxmajia, TJIMKOT€Ha W LeJUIIoN03bl. (Du3nueckue
CBOMCTBA KpaxMaljla M LEJUTIOJIO3bl. XMMUYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KAYeCTBEHHAsl peakuus C HOJ0M. XHMHYECKHE CBOICTBa
LEJUTIONIO3bL: TUAPOIN3, MOJydeHHe 3(QUupoB Leutono3bl. [loHsaTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).

OKCHepUMEHTAIbHBIE ~ METOABl ~ WM3Y4YEHUs BEIIECTB M HX
MpPEBpAIICHUI:  PACTBOPUMOCTh  Pa3IUYHBIX CIUPTOB B  BOJE,
B3aMMOJICHCTBHE ATAHOJIA C HATPUEM, OKHCICHHE 3THIIOBOTO CIIHPTA B
aJbJICTU]l HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE, OKHUCIICHUE 3THUIIOBOTO
crupTa IUXpOMaTOM Kaust (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHbIE pEaKIUM Ha  alpaeruabl (c
ruapokcugom auammuncepeopa(l) u ruapokcugom meau(ll)), peaxuus
rmiepuHa ¢ rugpokcuaom meau(ll), xumuueckue cBolcTBa pacTBOpa
YKCYCHOU KHCIIOTBI, B3aUMO/ICCTBUE PACTBOPA IIFOKO3bI C TUAPOKCHIIOM
menu(ll),  B3ammMopeiicTBME  Kpaxmaja C  HOJOM,  pEUICHUE
AKCIIEPUMEHTANBHBIX 3a7ady 1o TeMaMm «CrnupTel #u  (DEHOIBDY,
«Kap06oHoBbie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMMHBI — OpraHMYecKue Mpou3BOJHbIe aMMHaka. Knaccudukanms
aMUHOB: anu(paTUyecKue U apoOMaTUYECKUE; MEPBUYHbIE, BTOPUUYHBIE U
TpetuuHble. CTpoeHue MoJieKyJs, obOmas dopMmyna, H30MEpus,
HOMEHKJIaTypa U (u3HuecKue cBoicTBa. XHMHYECKOE CBOWCTBA
anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBa, aJKWJIMPOBAHUE,
B3aMMOJECHCTBUE IEPBUYHBIX AMHUHOB C a30THCTOW Kucinotou. Comm
ANKUIaMMOHHUS.

AHUIIMH — TpeACTaBUTENb aAMHUHOB apOMAaTHYECKOTO  psja.
Crpoenue aHwivHa. B3auMHOe BiMSHUE TpPyNI aTOMOB B MOJIEKYJIe
aHuirHa. OcOOEHHOCTH XMMHUYECKUX CBOWCTB aHWUNMHA. KadyecTBeHHBIE
peakuuu Ha aHWiIMH. CnocoObl  MOJMy4YeHUsT W NPUMEHEHHE
anudaTuyeckux amMmuHoB. [lonyueHre aHuIMHA U3 HUTPOOEH30a.

Amvunokuciotel. Homenknatypa u  uszomepus.  OtlenbHbIE
PEICTaBUTENIN 0-aMUHOKUCIIOT: TJIMIKH, alaHuH. Pu3nyeckue cBocTBa



AMUHOKHCIIOT. XWMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEPHBIX
OpraHUYECKUX COCIMHEHUM, peakius MOJMKOHIEHCAlMM, O00pa3oBaHUE
NEeNTUAHOW CBsi3u. buosormdyeckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U
TUAPOJIU3 NENTUIOB.

benkn kak mnpupoaneie nonuMmepsl. l[lepBuyHasi, BTOpUYHAS W
TpeTHYHAs CTPYKTypa OeNIKOB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOIIH3,
JIeHaTypalus, KaYeCTBCHHbIC PEAKI[MU Ha OCIKHU.

OKCIIEpUMEHTAIbHBIE ~ METOJbl ~ M3YYEHHUS]  BEIIECTB U  HX
MIpEBpAILCHU: pacTBOpEHUE OEIKOB B BOJE, JCHATypalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIMU HA OCJIKU, pEIICHUE IKCIIEPUMEHTATbHBIX
3a/1a4 MO TeMaM «A30TCOAepKalllie OpPraHWYECKUE COCAUHEHUS» U
«Pacnio3HaBaHNE OPraHUYECKUX COCTUHEHUID.

BricokoMoJieKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TOHSATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCJAMHEHUM:
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH,
cpenHsas  MoJIeKylspHas  Macca. (OCHOBHBIE  METOJbl  CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIUMEPU3ALTUS "
MOJIMKOHAEHCAIA.

[TomumepHbIe MaTepUabl. [Timactmaccsl (MOJIMATUIIEH,
MIOJIMIIPOIIHIIEH, MOJIMBUHUWIXJIOPU, ITOJUCTUPOJL,

MOJIMMETHJIMETaKpUIIAT,  MOJUKApOOHATHl,  MOJUATUIIEHTEpe]TaNaT).
YTunuzanus u nepepadoTKa MIacTHKA.

DOnacToMepbl: HAaTypaJIbHbIA KaydyK, CHUHTETUYECKHE KaydyKH
(OyTaIMEeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

Bosnokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBECHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIABCaH).

[Tomumepsl  cnenualbHOTO  Ha3HaueHUs  (TeIOH,  KeBJap,
ANIEKTPOINPOBOASIINE MOJIUMEPHI, OMOpa3iaraeMple OJUMEPHI).

OKCIepUMEHTAIbHBIE ~ METOABbl  M3Y4YEHUs BEIIECTB M HX
MpEBpalllCHU:  O3HAKOMJIEHHME C  00pa3laMud  OPHUPOAHBIX U
UCKYCCTBEHHBIX  BOJIOKOH,  IUJIaCTMacC,  Kay4dyKoOB,  pElICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Teme «Pacmo3HaBaHue IIacTMacc |
BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxaenue MoneKyJIspHO (pOpMyJibl OpraHUYECKOTO COETUHEHUS
110 MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTAB, HAXOXKACHHUE
MOJIEKYJIAPHON  (DOpPMYJIBI OpPraHUYECKOTO COEJUHEHUsT MO Macce
(0OBéMyY) TPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (macce,
00bEMY) MPOJYKTOB PEAKIIUU W/WUIU UCXOAHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (HOpMyJIbI OpPraHMYECKOTO BEIlleCTBa Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CHOCOOOB TMOJYUYEHHUS, OMPENEICHUE OIU
BBIX0JIa IPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanuys MeXnpeaMeTHBIX CBSA3EU IIPU U3YUYEHUN OPTaHUYECKON
xuMuu B 10 Kjlacce OCyIIEeCTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX
€CTEeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MMOHATHM, MPUHATHIX B OTJICIBbHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYyYHbIE MOHSTHS: SIBJICHUE, Hay4YHbIA (DaKT,
rUIoTe3a, TEOpHs, 3aKOH, aHAJIU3, CUHTE3, Kilaccuukanus, HaOI0eHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Nb, MOJIETUPOBAHHE.



®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEJNO, OO0BEM, arperaTHoe
COCTOSIHHE BelIeCTBa, (PU3MYECKHE BEIMYMHBI, €IUHUIBI H3MEPEHUS,
CKOpPOCTb, SHEPTHS, Macca.

buonorus: kiaeTka, opranusm, 3KocucTemMa, onocdepa, MeTadoIu3Mm,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBI W TreTepOoTpOHBIM THI MUTAHUS,
OpoxeHue, (OTOCHHTE3, [bIXaHWE, OCJIKH, YIJICBOMBI, JKHPHI,
HYKJIEMHOBBIE KHCIIOTHI, (JEPMEHTHI.

['eorpadus: mose3Hbie HCKOMAaeMbIE, TOTUIHBO.

TexHomorus: THILEBbIE MPOAYKTHl, OCHOBBI PAIlMOHATIBHOTO
NUTaHUs, MOIOUIME CpEACTBa, MaTepuanbl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTtaB aTOMHBIX SA€p. XUMUYECKUW 3JeMEHT. M30TomBI.
CtpoeHue DJIEKTPOHHBIX O000JIOYEK AaTOMOB, KBAaHTOBBIC YHCIIA.
DHepreTuuecKkue YpPOBHM U  TOJAYPOBHU. ATOMHBIE OpOHUTANU.
Knaccudukanus XWMHYECKHUX 3JeMEHTOB (S-, p-, d-, f-amemenTsI).
Pacnipenenenrie 3JIEKTPOHOB IO ATOMHBIM OpPOHUTAIAM. OJIEKTPOHHBIE
KOH(UTYpallM aTOMOB 3JIEMEHTOB IE€PBOr0O—4E€TBEPTOTO MEPUOJOB B
OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYpAIUU
HMOHOB. DJIEKTPOOTPUIIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepmogmueckas cucTeMa XHUMHUYECKUX
snemeHToB .M. MenneneeBa. CBsi3pb MNEPUOAUMYECKOTO 3aKOHA U
[Teppoanyeckoil CHUCTEMBI XUMHYECKHX 3JJIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJJIEMEHTOB W 00pa3yeMbIX HMMHU TMPOCTHIX M CIOKHBIX
BEIIECTB MO TpynmnaM M MepUojiaM. 3HAYECHHE TMEPUOIUYECKOr0 3aKOHA
.. Menneneesa.

XumMuueckass CBs3b. BuIBI XMMHYECKOM CBSI3U: KOBaJICHTHad,
WOHHAasl, MeTaJlTnyeckasi. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHON CBS3U:
OOMEHHBIH W JOHOPHO-AaKIENTOPHBIM. OHEpPrus M JJUHA CBS3M.
[TonspHOCTH, HANPABIEHHOCTh M HACHIIAEMOCTh KOBAJECHTHOW CBS3H.
Kparnsie CBSI3H. Bonoponnas CBS3b. MexxMOoneKyJIsapHbIe
B3aHMOJIENCTBHUA.

BanenTHOCTF W BajJIEeHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b
AJIEKTPOHHOMN CTPYKTYPhI MOJIEKYJ C X T€OMETPUUECKHUM CTPOCHHEM (Ha
npuMepe COeAMHEHUN 2JIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIMHEHUSIX. Cocrasn
KOMILUICKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JUTaHIbl. 3HAUYCHUE
KOMIUIEKCHBIX coeIMHEHUH. [[oHATHE 0 KOOPAMHAIMOHHON XUMUU.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJSAPHOTO CTpPOEHHS. TuIbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonaTne o pAucHEpCHBIX cucTeMax. VICTUHHBIE PACTBOPBI.
[IpencraBienne o0 KOUIOMAHBIX pacTBopax. CrnocoObl BbIpaKeHUs
KOHIIEHTPAIIMM pPACTBOPOB: MAaccoBas JOJ BEIIECTBA B PacTBOPE,



MOJIIpHas KOHUEHTpanus. HachlleHHbIE W HEHACBHIIICHHBIE PAaCTBOPHI,
pacTBOpUMOCTh. KprcTamioruaparsl.

Knaccudukanms M HOMEHKJIATypa HEOPraHMYECKUX BEIECTB.
TpuBuanpHbIC HA3BaHUS OTACIBHBIX IMPEICTABUTEIEH HEOPTaHHUYECKUX
BEILIECTB.

Knaccudukanus XuUMHUECKMX peakIWid B HEOPraHMYEeCKOW U
OpraHUYeCKOM XHWMHH. 3aKOH COXpPaHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHHSI W TMPEBPALICHHUS DSHEPTUM NPU XUMHUYECKUX PEAKIUSX.
TemnoBeie  3PPexTsl XUMHUYECKHUX  peakuuid. TepMOXUMHUYECKHE
YpaBHEHUS.

CKOpOCTh XMMHMYECKOW pPEAKUUHU, €€ 3aBUCUMOCTh OT PA3TMYHBIX
¢daktopoB. I['OoMorenHeie u reTeporeHHsle peaknuu. Kartanmu3 wu
KaTaJau3aTophl.

OGpatuMble 1 HEOOpaTUMBbIE pEaKIUU. XUMHYECKOE PaBHOBECHE.
Koncranta xumumyeckoro paHOBecHs. DakTopsl, BIWAIOIIME Ha
IIOJIOKEHUE XUMHUYECKOTO pPABHOBECHUS: TeMIEpaTypa, JAaBICHUE W
KOHICHTPAIIMMA BEIIECTB, Y4YacTByOIMX B peakuuu. [lpunnun Jle
[Tarense.

Onektponutuyeckass — auccoumanuss.  CuinbHble W cra0ble
anexktponuTel. Crenenp aucconmanuu. Cpena BOJHBIX PacTBOPOB:
KHCIIOTHAsI, HEHTpajbHas, ImejaouyHas. Bomopomnberii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakiiuu noHHOTrO 0OMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTEINIbHBIE peaki. CTENEHb OKUCIICHHUS.
Okucnurens ®  BoccTaHoBUTENb.  [Ipomeccsl  okucneHus  u
BOCCTaHOBJICHUA. BaxxHeWIme OKHCIUTENN W BOCCTAHOBHUTENU. Meron
AJIEKTPOHHOI0 OanaHca. DJIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCHEPUMEHTAIbHBIE  METOJbl  M3YYEHHMS BEIIECTB U HUX
MPEBPAILCHAN: PA3JIOKEHNE TEPOKCHUIA BOJOPOAA B NPUCYTCTBUU
KaTalau3aropa, MOJEIM KPUCTAUIMYECKUX PEUIETOK, IPOBEICHUE
peakluii HOHHOTOo OOMEHa, ONpeETIeHUE CPEIbl PACTBOPOB € MOMOIIbIO
WHJIUKATOPOB, M3YUYEHUE BIUSHUS Pa3IU4YHBIX (DAaKTOPOB HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxxenne HemetayioB B [leproanyeckol cUCTEME XMMHUYECKUX
sanementoB J[.MI. MenneneeBa M OCOOCHHOCTU CTPOEHUS HMX aTOMOB.
®u3znyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETauioB (Ha
npuMepe Kuciaopoaa, cepsl, hocdopa u yrieposa).

Bonopon. Ilomydyenue, ¢usnueckue M XUMHUUYECKHE CBOMCTBA:
peakuuy ¢ METAJUIAaMH M HEMETaJUlaMH, BOCCTAHOBUTEIBHBIE CBOMCTBA.
I'mppunasl. TonMBHBIE JIEMEHTHI.

lanorensl. Haxoxaenue B OpupoAe, CHOCOObI MOJyYEHHS,
dbu3udeckre U XUMUYECKHE CBOMCTBA. ['ajoreHoBoiopoibl. Bakueitme
KHUCIIOPOJCOJIepKalllie coequHeHus: rajnoreHoB. JlabopatopHbie
OPOMBIIICHHBIE  CIOCOOBI  TOJIy4eHHs]  TalloreHoB. [IpuMeHenue
rajJoreHoOB U UX COCIMHCHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI
nosy4yeHuss Kuciopoaa. DPu3nmyeckne H XUMUYECKHE CBOWCTBA U
NPUMEHEHHUE KUCIIOPO1a U 030HA. OKCHJIBI U IEPOKCH/IBI.

Cepa. Haxoxnenue B mpupojie, CiocoObl oTyueHus!, GU3nIecKue u
xuMmudeckune cBoiictBa. CepoBogopon, cyiabdumbl. Oxcua cepbi(1V),



okcua cepbl(VI). Cepructast u cepHasi KUCIOTHI U uX con. OcoOeHHOCTH
CBOWCTB CEpHOM KUCHOTHL. [IpMeHeHne cepbl U €€ COEAMHECHU M.

Azot. Haxoxxnenue B npupoze, Croco0bl MoMydeHusi, GU3NIecKue u
XUMHUYECKUE CBOMCTBA. AMMMAaK, HUTPUIbL. OKCHJIBI a30Ta. A30TUCTas U
a30THasi KUCIOTHI M MX coid. OCOOCHHOCTH CBOMCTB a30THOM KHUCIOTHI.
[IpuMeHeHne a30Ta U €ro COeIMHEHU. A30THBIE Y10OpEHUSI.

®ochop. Haxoxnenne B mpHpPOAE, CIOCOOBI  MOTYYECHHS,
¢usnyeckue u xumuueckue cpoiicTBa. Dochunasl u pochun. Oxcuabl
docdopa, bochopras kucnora u e€ comu. [Ipumenenne docdopa u ero
coenuaeHnd. DochopHbIE YI00peHNSI.

VYriepoa, HaX0XKICHUE B MPUPOJE. AJUIOTPOITHBIE MOAU(MUKAIIHH.
Pu3znyeckre U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepogoMm. Oxkcupa yriaepona(ll), oxcun yrimepoma(lV), yronbHas
KHCJIOTa U €€ COJIM. AKTMBHPOBAHHBIN yrojb, ajncopOuus. PyIiepeHsl,
rpadeH, yriepoaHble HaHOTpyOKH. [IpuMeHeHue MNpoCThIX BEUIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHUN.

Kpemunii. Haxoxzaenue B HOpHpOAE, CHOCOOBI MOJYyYEHHS,
dusnyeckue U xuMudeckue cporictBa. Okcua kpemuusi(1V), kpeMHueBas
KHUCJOTa, CWINKaThl. [[pumMenenne kpeMHus u ero coequHeHuil. Ctekno,
€ro MOJIy4eHHE, BUJIbI CTEKJIA.

[Tonoxxenne MetaimoB B llepmoanueckod cucTeMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX OO0O0JIOYEK aTOMOB
MerayuioB. OO0mme ¢Qusnyeckue cBoMCTBa MeTauioB. IIpumeHeHue
METaJUIOB B ObITY U TeXHHUKE. CIIJIaBbl METAILIOB.

DJIEKTPOXUMHUYECKUN Psii HANIPSKEHU MeTauioB. O01me crnocoos
MOJIYYEHUS] ~ METAJUIOB:  THUAPOMETAJUIYPIHsl,  MUPOMETAIUIYPIHs,
anekTpoMetaityprus. Ilonarue o koppo3uun wmetaioB. CriocoObl
3aIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MetawioB |A-rpynnel Ilepuoguueckoit
CHUCTEMBl XUMHYECKUX OJIEMEHTOB. HaTpuil W Kanui: NOJIy4yeHHue,
(¢u3nuecKrue 1 XMMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCTUHEHUMN.

O6mas xapakrepuctuka metamioB |IA-rpynmnel Ilepuogmueckoit
CUCTEMBl XMMHWYECKUX OJJIEMEHTOB. MarHui W KalbUWi: IOJIyYEHHUE,
(¢u3nuecKue 1 XMMUYECKUE CBOWMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
ux coequHeHui. JKECTKoCTh BOABI M CIOCOOBI €€ YCTpaHEHHUS.

AmOMHHMI: TIONy4eHHe, (U3MYECKME W XUMUYECKHUE CBOWCTBA,
MPUMEHEHUE TPOCTOr0 BEIIeCTBA M €ro coequHeHud. AmdoTepHbIe
CBOMCTBA OKCHJAa M THUIPOKCUAA QIIOMUHUS, THIPOKCOKOMIUIEKCHI
AIIOMUHUSL.

OO6miast xapakTepucTUKa METAJIOB MoO0ouHbIX noArpynn (b-rpymnm)
[Teprnoanyeckoil CUCTEMBbl XMMUYECKUX JIEMEHTOB.

DOU3NYECKNE U XUMHUYECKUE CBOMCTBA XpOMa U €r0 COCIMHCHUU.
Oxkcunpl u rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
IUXpOMAaThl, UX OKHCIUTEIbHbIE CBOMCTBA. [lonyueHue u npuMeHeHue
XpoMa.

DU3NYECKME U XUMUYECKME CBOMCTBA MAPraHIa U €r0 COCIMHEHUM.
Baxueiimne coenunenust mapranna(ll), mapranma(lV), mapranua(VI) u
mapranna(VIl). [TepmManranaT kajms, €ro OKUCIUTEIbHBIC CBONCTBA.



Dur3nUEeCKne U XUMHUYECKHE CBOWCTBA JKEII€3a M €r0 COCIMHEHHM.
Oxkcuppl, runpokcunabl u conu skeneza(ll) u xeneza(lll). Ilomyuenue u
IIPUMEHEHUE KEJE3a U €T0 CIUIaBOB.

OuU3NUECKUE M XUMHYECKHE CBOMCTBA MEIU M €€ COCIUHCHUMU.
[TosryyeHne u TpUMEHEHHUE MEJIA U €€ COEUHECHU M.

[{uuk: mnomydeHue, (U3MUYECKHE UM XHMHYECKHE CBOMCTBA.
AwmdoTepHbie CBONCTBA oKkcuaa 51 TUIpOKCUIA LIMHKA,
ITMAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne nuHKa U ero COeqUHEHU M.

OKCHEpUMEHTAIIBHBIE ~ METOAbl  M3YYEHUS BEIIECTB M HX
MpPEBpAICHNI: HW3y4yeHHue O00pa3loB HEMETAUIOB, TOPEHUE CEPBI,
docdopa, keneza, MarHusS B KHUCJIOPOJE, W3YUYCHHWE KOJIICKIIMH
«MeTanibsl u CILJIABEDY, B3aMOJICHICTBHE IIEeJIOYHBIX u
IIEJIOYHO3EMENBHBIX METAUIOB C BOJAOM (BO3MOYKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), B3aWMOJICUCTBUE IIMHKAa W eje3a C PacTBOpaMu
KHCIIOT M IIEJOYed, KAayeCTBEHHbIE pEaKIMM Ha HEOPraHUYECKHe
AHUOHBI, KATHOH BOJOPOJA W KAaTHOHBl METAJIOB, B3aUMOJICHCTBHE
TUAPOKCUJIOB QIIOMUHUS U IIMHKAa C PAacTBOpaMU KHUCIOT M UIEJNOYEH,
penieHre YKCIepuMEHTaIbHBIX 3a1a4 1o TeMaM «[ anorens», «Cepa u eé
COEIMHEHUS», «A30T U Pocop U uxX coeNMHEHUs», «MeTaibl rJIaBHbIX
MOArpyNIn», «MeTayibl MOOOYHBIX TOATPYIIID.

XuMHUS U KU3Hb.

Ponbs xumMuun B o0ecrieyeHun yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA.
[loHsiTHE O Hay4HBIX METOJAX IO3HAHHMS M METOAOJOTMU HAYYHOIrO
ucciaenoBanus. HayuyHble NPUHUMIIBI  OpPraHU3alUUd  XHUMHYECKOIO
MpOU3BOJCTBA. [IpOMBIIIJIEHHBIE CHOCOOBI MOJYYEHUSI Ba)KHEUIIMX
BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOM KHUCIOTHI,
MeTraHouna). [TpoMblluieHHbIE CIOCOOBI MOTYYEHUsI METANIOB U CIUIaBOB.
XHWMHUYECKOE 3arps3HEHUE OKpYKalolled CpeAbl U €ro MoCieACTBUS.
Ponb xumMuu B 00ecrieueH SHEPTETUUECKON OE30MIaCHOCTH.

Xumus 1 300poBbe uenoBeka. JlekapcTBeHHble cpeacTra. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Poib XuMuUK B pa3BUTHH
MEUIUHBI.

XWMHSI TUIIM: OCHOBHbIE KOMIIOHEHTBI, MUIIEBbIE J00aBKU. Poib
XUMUU B 00€CTIeUEeHNH MTUIIEBOI O€30MaCHOCTH.

Kocmernueckne u mapdroMepHble cpeAcTBa. bbITOBas XUMMS.
[IpaBuna Ge30MacHOTO MCHOJB30BAHMS MPENApaToB OBITOBOM XUMHUU B
MMOBCEIHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE: BaXKHEHIINE CTPOUTENIbHBIE MaTepuabl
(11eMeHT, 6eToH).

XuMHSI B CEIIbCKOM Xxo3sicTBe. OpraHuueckue M MHHEpabHbIC
yA0OpeHus.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO,
KepaMuka. Marepuaisl Juisl 2JeKTpoHUKU. HanoTexHoI0ruu.

Pacuétnrblie 3anaun.

Pacuérel: Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O00bEMY OJHOrO M3 YYacCTBYIOLIUX B
peaklMu BeulecTB, Macchl (00bEMA, KOIMYECTBa BELIECTBA) MPOIYKTOB
peaklMM, €ciu OJHO U3 BEIIEeCTB HMMEEeT MNpUMEcH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKLUU, €CIH OAHO U3 BEILECTB JAaHO
B BHJIE PAcTBOpa C OIPEHEIIEHHOM MacCOBOW MJOJIEM PacTBOPEHHOIO
BEILIECTBA, MAaCCOBOM JOJM U MOJISIPHOM KOHUEHTpalMd BEUIECTBA B



pacTBOpe, [OJHM BbIXOAA NPOAYKTAa PEAKUHH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeOMETHBIX CBA3CH NpU U3YYEHUH OOHIel Hu
Heopranudyeckod xumuu B 11 Kiacce OCyLIECTBISIETCS  4epe3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHATUM, MPUHATHIX B OTAEJBHBIX MPEAMETaX E€CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mume ecTecCTBEHHO-HAy4YHbIE MOHSATHS: SIBICHUE, Hay4YHbIA (DaKT,
TUNOTEe3a, TEOpHs, 3aKOH, AaHalIW3, CHUHTE3, Kilaccuduxarms,
MEPUOJINYHOCTh, HAOIIOJEHUE, HU3MEpPEHUE, HSKCIEPUMEHT, MO/JENb,
MOJEIIUPOBAHUE.

du3nka: MaTepusi, MUKpPOMHUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKHI
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHUE BEUIECTBA,
UJeanbHbIN ra3, (U3nYecKue BEJIUYMHBI, €IUHULIBI U3MEPEHHUSI, CKOPOCTD,
SHEPrus, Macca.

buonorus: kneTka, opranusm, s3Kocuctema, ouocdepa, MeTadboau3Mm,
MaKpo- U MHUKPOIJIEMEHTBI, OEJIKH, >KUPBI, YIJIEBOJbI, HYKJIECUHOBBIC
KHCJIOTBI, (PEPMEHTBI, TOPMOHBI, KDYTOBOPOT BELLECTB U MMOTOK SHEPTUHU B
HKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOABI, MOJIE3HbIE UCKONAEMBIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: XUMUYECKas MPOMBIIIIEHHOCTb,  METAJUTYPIHUs,
CTPOUTEIbHBIE MAaTEpHUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO,
MUIIEBas MPOMBIILIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIUIEHHOCTD,
MIPOU3BOACTBO KOCMETUYECKUX penaparos, IPOU3BOICTBO
KOHCTPYKIMOHHBIX ~ MAaTE€pUajoOB, AJIEKTPOHHAs  MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOT'PAMMEBI 110
XMW HA VYIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBMHM € CHUCTEMHO-IESTEIIBHOCTHBIM IOAXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3yJbTATOB OCBOEHUS NpeaMera «XUMHUS» Ha
YpPOBHE cpemHero o0miero oOpa3oBaHMsI BBIICICHBI  CIIEIYIONTHE
COCTABJISIIOLIME: OCO3HAHUE OOYYaIOIIMMHUCS POCCUMCKOW Tpa)kIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTU H
CaMOOIIPEEIICHUIO; HaJU4Yle MOTHBAalUMU K OOYYEHHIO; FOTOBHOCTHb H
CHOCOOHOCTh ~ OOy4YaroOIUXCsl  PYKOBOJCTBOBATBHCS ~ NPUHATHIMU B
oOlecTBe MpaBujIaMi U HOpMaMu MOBEACHUS; HAIUYUE IPABOCO3HAHMS,
AKOJIOTUYECKON KYJIbTYphl, CHOCOOHOCTh CTaBUTh LI€JIM U CTPOUTH
YKU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPEAMETA «XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OMNbITA  MO3HABATEILHOM W  MPAKTHUYECKOU
JEeATEIbHOCTH 00YYaIOIMXCsl B POLIECCe peanu3aunn 00pa3oBaTeIbHON
NEeSATETBHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MIPEAMETA «XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  ONbITA  MO3HABAaTEIBHOM W  MPAKTHUYECKOU
JEeATENBbHOCTH 00YyYaIoIMXCsl B MPOLECcCe pean3auuu o0pa3oBaTEIbHOM
JEeSATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskaaHCKOro BOCIIMTAHMA!

OCO3HaHUsl OOYyYAarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U
0053aHHOCTEM, YBa)KEHHUS K 3aKOHY U MPABOIOPSIIKY;

MpEACTABICHUS] O  COLMAIBHBIX  HOpMax MW IpaBujax
MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPHU
CO3JaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX M IO3HABATENIbHBIX
3a/1a4, BBIMOJHEHUU XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbBI, HAMEPEHUS, JTOTUKY
M apryMEHThl JIpyTUX TMpU aHajdu3€ pa3IMyHbIX BUIOB YyueOHOU
NEeSATENbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUS! K UICTOPUYECKOMY U HAYUYHOMY HacCJIeIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUS K MPOLECCy TBOpUEeCTBA B OOJACTH TEOpPUH U
OPAKTUYECKOTO MPWIOKEHUS XUMHH, OCO3HAHMUSI TOrO, YTO JaHHBIE
HAyKd €CTh pEe3yJIbTaT JJIUTENbHBIX HAOMIOACHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX ~ TOHMCKOB, IOCTOSIHHOTO TpyJda YYEHBIX H
PaKTUKOB;

UHTEpECa W TMO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHUH U
NOCJIEAYIONIEM aHallu3e HMHQPOPMALUU O TMEPEAOBBIX JTOCTHKEHUSIX
COBPEMEHHOW OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAallMH, CBSI3aHHBIE C XUMUYECKUMHU
ABJICHUSIMU, W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;



TOTOBHOCTM OLIEHHBAaThb CBOE IIOBEJEHUE M IIOCTYNKH CBOMX
TOBapUIIEH C MO3HULMIA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM
OCO3HAHMs MOCJIEICTBUM ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MMOHUMaHUsI LIEHHOCTEH 3JI0pPOBOrO M 0Oe30macHoro olOpasa >KU3HH,
HEOOXOUMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY
(GU3NIECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOMIOIEHNsT TPaBWIJI OE30MaCHOTO OOpaIlleHUs C BEIISCTBAMH B
OBITY, TOBCETHEBHOM JKMU3HU, B TPYAOBOH €ATEIHLHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI WHIWBUIYAIBHOTO U KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEICHUS B CUTYaIUIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU
JIIOACH;

OCO3HAHUS TMOCJIEACTBUI W HENPUIATHS BPEOHBIX MPUBBIYEK
(ynmotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENbCKOMN
JEeATEIBbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM M APYTHX BHIAX
NeSATENbHOCTH;

YCTAHOBKH Ha aKTHUBHOE YYacCTHE B PEIICHUU MPAKTHYECKUX 3a7ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjlacca, IIIKOJIbI);

UHTEpeca K NPAKTUYECKOMY HU3YUYEHHIO MPOPECcCUil pazIMmyHOro
poza, B TOM YHCIIE Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU I10
XUMHH;

YBOXEHUSA K TpYyLdy, JIOAIM Tpyda M pe3yabTaraMm TpPYJIOBOI
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYalbHOW TPACKTOPHH
oOpazoBaHusi, Oyaymiedt mnpodeccuu W peanu3alid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, THTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH LEIECOO0pPa3HOr0 OTHOUIEHUSI K TMPUPOJE Kak
MCTOYHHMKY CYUIECTBOBAHUS XKU3HU HA 3eMIIE;

MOHUMaHUs TIJI00ANbHOTO XapakTepa HKOJIOTMYECKUX MpodIieM,
BJIMSIHUSA SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOU H
COLIMAJIbHOM CpEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JIOCTHXKEHUH XUMHUU
JUTSl pelIeHUs1 BOIIPOCOB PALMOHAIEHOTO TPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HEMPUATHUS JIEVUCTBUI, TPUHOCIIINX BPEIl OKPYKAIOIIECH
NPUPOJHOM  cpele, YMEHHs MPOTHO3UPOBATH  HEOJArONpPUSTHHIE
JKOJIOTUYECKHE  TOCJIEACTBUS  NPEAIPUHUMAEMBIX  JTEUCTBUM U
npenoTBpallaTh Ux;

HaJIU4YUs PA3BUTOrO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOIMYECKOU
KyJbTYpbI, OIbITA JEATEIbHOCTH JKOJOTMYECKOM HAMpPaBIEHHOCTH,
YMEHUS pyYKOBOJCTBOBATHCA UMHU B MO3HABATEIbHON, KOMMYHUKATHUBHOM
U COUMAJIbHOM TPAKTUKE, CIOCOOHOCTHU M  YMEHHUS  aKTHUBHO
IPOTUBOCTOSITH UACOJIOTUN XeMOPOoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUs creuM(PUKUN XMUMHUHM KaK HAyKH, OCO3HaHUSA €€ poJih B
(GOpMHpPOBAaHMK  PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU



LEJOCTHOIO NPEACTaBIECHUS 00 OKPYXKAIOIIEM MHUPE KakK O €JUHCTBE
MPUPOALl W YEJIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHrnr IpooOsieM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTH B OCO0OW 3HAUYMMOCTH XUMHUHU I COBPEMEHHOMN
UMBWIN3ALMK: B €€ TYMaHUCTUYECKON HAIPABICHHOCTU U BaKHOM POJIH B
CO3JaHMM HOBOM 0a3pl MaTepuadbHOW KYJbTYpbl, B PEIICHUH
IJI00aJIBHBIX MPOOJIEM YCTOMYHUBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON M HKOJIOTHUYECKON O€30MacHOCTH, B PA3BUTHU
MEJIULMHBI, 00ECIIEYEHNN YCIOBUM YCIEIIHOTO TPYJa U 3KOJOTHYECKH
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON  IPaMOTHOCTH: IOHMMAaHHS  CYUIHOCTH
METO/J0OB  IIO3HAHWA, MCHOJB3YEMbIX B  €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJb30BAaTh IOJIY4Yae€Mble 3HAHUSA JUIsl aHalId3a M
OOBSACHEHHSI SIBICHUN OKpYXalOUIEro MuUpa M MNPOUCXOJAUIMX B HEM
U3MEHEHUH, yMEHUs JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHSI HAa OCHOBE
Hay4YHbIX (AKTOB M HUMEIOIIMUXCA JAHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BATh XMMHUYECKHE 3HAHUS
JUTSL pelieHust TPOOJIEM B pEAJIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K O3HAHUIO, UCCIEA0BATEIbCKON 1EITEIbHOCTH;

TOTOBHOCTM M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY NOJIYYEHHIO HOBBIX 3HAHUI MO0 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM TpyJa B pas3IuyHbIXx cdepax
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS IPOrPAMMBbI IO XUMUU Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYUMbIEe I (OPMHUPOBAHUS MHMPOBO33PEHUS OOyHarOUIUXCS
MEXIUCHUIUIMHAPHBIE  (MEXNpPEIMETHbIE) OOLIEHAYyYHbIE MOHSTHS,
OTpaXKarolllMe IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M cHeuuduxy
METO/IOB MO3HAHMS, UCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, HHEPrus, SBJIEHUE, NpPOLECC, CHUCTeMa, HayyHbIM (akT,
MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBAHUE,
Ha0II0eHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIe JEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), oOecreunBaromue (HopMupoOBaHHe
(GYyHKUMOHATBHOM  TPAMOTHOCTM M COIMAIBHOW  KOMIIETEHLUHU
00yyJaroImxcs;

CIIOCOOHOCTH oOy4Jaroumxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHBIC
y4eOHbIC ISUCTBUS B MIO3HABATEILHON M COLIMAILHOM MPAKTHUKE.

MeranpeameTHbie pe3yabTaThl OTpaXaroT OBJIAJICHUE
YHUBEPCAIbHBIMU YUYE€OHBIMU [TO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUSA
1) 6a3oBble JIOrHYECKHE TeHCTBUA:



CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTyaJIM3UPOBATH MpPOOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh e ACSITENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEpUU
UX  JOCTHXKEHUS, COOTHOCUTH  PE3yJbTaThl  JESATEIBHOCTH  C
MTOCTaBJICHHBIMH LIETISIMU;

UCIIOJIb30BaTh IIPU OCBOEGHUM 3HAHMM TMPUEMBI JIOTHYECKOTO
MBIIUICHUS:  BBIACISATh  XapaKTepHblE  MpPU3HAKA  MOHATUH U
YCTaHABIMBAaTh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE
MOHSTHS JIJIs1 OOBSCHEHUS OTJCIbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU ISl KIACCU(UKALMU BEUIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABJIUBATh IPUYUHHO-CJIEICTBEHHbIE CBS3U MEXITY
M3Y4YaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHE PACCYKIEHUSI (MHIYyKTUBHbBIE, NE€AYKTHUBHBIE,
[0 AaHAJIOrMH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOpEUYUsS B
paccMaTpUBAEMBbIX ABJICHUSX, (POPMYITUPOBATH BHIBObI U 3aKIIOUEHUS;

MPUMEHATh B IMIPOLIECCE TO3HAHUS MCHOJb3YEMbIE B XHUMHH
CUMBOJINYECKUE (3HAKOBBIE) MOJIENIU, MPEOOPa30BBIBATh MOJICIbHbBIC
MIPE/ICTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI) 3JIEMEHTAa, XUMHYECKas
(dopmMmyrna, ypaBHEHHE XMMHUYECKOW PEaKIMH — MPU PEUIEHUU y4EeOHBIX
MO3HABATENIbHBIX M MPAKTHYECKUX 3a7a4, MPUMEHATHh Ha3BaHHBIE
MOJICJIbHBIE TPEJCTABICHUS U1l BBIABICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAaMHM METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYECKUX PEAKLINN;

GopMyaMpoBaTh UEAM W 3aJa4d HCCIEAOBAHMS, HCIOIb30BATh
MOCTaBJICHHbIE W CAMOCTOSITENIBHO C(OPMYJIMpPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS M OCHOBBI MJisi (DOPMHUPOBAHMS
TUIOTE3BI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAQJETh  HABBIKAMHU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U
MPOBEICHMS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS
Ha0MIoAaTh 3a XOJOM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3ysbrar, (GopMyaupoBaTh OOOOIIEHHUS U BBIBOJBl OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEAOBAHUS, COCTABIATH 0OOCHOBAHHBIMI
OTUET O MPOJIENIAHHOM padoTe;

MpUOOpETaTh ONBIT YYEHUUECKOW UCCIEN0BATEIbCKON U MPOSKTHON
NEeSATEAbHOCTH,  MPOSIBISTH  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELIECHUS NPAKTUYECKUX 3ajad,
OPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UICTOYHUKAX MH(DOpMaALUKU (HAYyYHO-
nomyJjsipHasi JIdTepaTypa XHUMHUYECKOTO COACpPXKaHUSA, CIPABOYHBIC
nocobusi, pecypcsl MuTepHera), aHanu3upoBaTh  HUHPOPMALIUIO
pPa3IMYHBIX BUJIOB U (OPM NIpPENCTaBIICHUS, KPUTUYECKH OLICHUBATh €&
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJbI MPHU
MOUCKe W oO0TOOpe uH(pOpMaIMK, HEOOXOIUMOW MJiS BBITOJHEHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOrO THUIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUs MH(}OpPMaAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH U PAa3JIMUHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OPMY MpPEICTaBICHUS
uHpopManuu (cxembl, TpaduKu, AUArpamMMmbl, TaOJHIIBI, PUCYHKH U
Ipyrue);

MCIIOJIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEACTBa MpH padboTe C
XUMHUYECKON MH(OpMaIMel: TPUMEHITh MEXIpeaMETHbIE ((u3nueckue
M MaTeMaTH4YeCKHe) 3HAaKH U CHUMBOJBI, (opmymbl, aOOpeBHATYpHI,
HOMEHKJIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

3a/1aBaTh BOMPOCHI [0 CYIECTBY 00CYKIaeMOW TEMBI B XOJ€
JManora u/Wim JUCKYCCHH, BBICKA3bIBaTh UIeH, (HOPMYIUPOBATH CBOU
NPEAJIOAKEHNS] OTHOCUTEIIBHO BBITIOJIHEHUS MPEITI0KEHHOMN 3a/1a4H;

BBICTYIIaTh C  TPE3EHTallMeil  pe3yJIbTaTOB  IM03HABATEIIbHOM
NEATCIBHOCTH, TOJYYEHHBIX CAMOCTOSTEIBHO MM COBMECTHO CO
CBEpCTHHKAMH TIPH  BBIOJHEHUM  XHUMHYECKOTO  AKCICPUMEHTA,
PaKTHYECKON pabOThI MO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuu  y4eOHOro ImpoekTa, H (OPMYJIHPOBATh BBIBOJLI 11O
pe3yJibTaTaM MPOBEAEHHBIX HMCCICAOBAaHUNA TYTEM  COTJIAaCOBaHUS
TTO3UIIMH B X0J1e 00CYXJICHHUS 1 0OMEHAa MHEHHSIMU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHUA:

CaMOCTOSITEJIFHO  IUIAHUPOBAaTb M OCYIIECTBISATH  CBOIO
[IO3HABATEIIbHYIO JEATENIbHOCTh, Ompeneysas €€ Uead W 3aJadu,
KOHTPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeAJIaraéMblii  aNroOpuT™M  ACUCTBUH TPHU BBINOJIHEHUH YYEOHBIX H
HCCIIeIOBATENIbCKUX 3a7a4, BbIOMpaTh Haunbosee 3(PGheKTUBHBIA COCOO
UX pElIeHUs ¢ Y4YETOM TIOJYyYEHHs HOBBIX 3HAHUWA O BEIIECTBAX U
XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JACSITCILHOCTH  Ha  OCHOBE
caMOaHaJIM3a U CAMOOIICHKH.

MNMPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHbIC pe3ysIbTaThl OCBOCHUS TMPOTPAMMBI [0 XUMHH Ha
yriyOJIEHHOM YpOBHE Ha YPOBHE CpeaHEro o0miero oOpa3oBaHUs
BKJTIOUAIOT crieluruecKkue A1 Y4eOHOTO TpeaMeTa « XUMHUS» HaydHbIC
3HAHUS, YMCHHSI M CIIOCOOBI JICWCTBU 1O OCBOSHUIO, HHTEPIIPETAUN U
peoOpa30BaHNI0 3HAHHWM, BBl JCITCILHOCTH IO TIOJIYYSCHHIO HOBOTO
3HAaHWS W MPUMCHCHHUIO 3HAHWHA B PA3IMYHBIX yYYCOHBIX CHUTYyalHsX, a
TaK)Ke B pPEaJbHBIX JKU3HECHHBIX CHUTYaIlUsAX, CBA3aHHBIX C XHMHEH. B



IIPOTPaMME 110 XMMUU IPEIMETHBIE PE3YJIbTATHI IPEICTABIEHBI 110 rOAaM
W3Yy4YCHHUS.

10 KITACC

[IpeameTHbIE pe3ysbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs»
OTpaXaroT:

chOpPMUPOBAHHOCTh MPEACTABICHUN: O MECTe€ ¢ 3HAYCHHUU
OpraHUYeCKOM XHMHH B CHCTEME ECTECTBEHHBIX HAayK M €€ poJId B
o0ecrnevyeHnr yCTOMYMBOTO PAa3BUTHA YEJIOBEUECTBA B PEIICHUU TPOOIIeM
HKOJIOTMYECKOM, YHEPTeTUUECKOM 1 MUILEBOI O€30MacHOCTH, B pa3BUTHU
MEJULMHBI, CO3IJaHUH HOBBIX MaTE€pPUAJIOB, HOBBIX UCTOYHHKOB 3HEPIUH,
B 00ecleueHNH PalOHAIBHOTO MPUPOIOTIONB30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTyphbl YEJIOBEKa, a TAKKe SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM Cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAKOIINE TMOHATUS — XUMHYECKHI 3JIEMEHT, aToM, A]Ip0 H
AJIGKTPOHHAsI 000JI0YKa atoma, S-, P-, d-aTOMHBIE OpOUTaIM, OCHOBHOE M
BO30YX/IEHHOE COCTOSIHUSI aToMa, TMOpUIM3alus aTOMHBIX OpOUTaneH,
MOH, MOJEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, CTEIEHb
OKHUCJIEHUSI, XUMHYECKasl CBS3b, MOJb, MOJIIPHAsT Macca, MOJIIPHBIM
00BEM, YriepoAHblid cKelleT, (yHKUHOHAJbHAs Tpynna, paaukali,
CTPYKTypHbIE (OopMyJbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC),
M30MEpUsl CTPYKTypHas M IPOCTPAHCTBEHHass (reoMeTpuyeckas,

OTNITUYECKas), W30MEPHI, TOMOJIOTUYECKUM pan, TOMOJIOTH,
YIJIEBOJOPOABI,  KUCIOPOJI- W a30TCOJAEpPXKAIIME  OPTraHUYECKHUe
COCIUHCHMUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI (IIEPUOJAMYECKUIA
3akoH [[. 1. MenneneeBa, TeOpHsi CTPOEHUSI OPraHUYECKUX BEIIECTB A.
M. BytiiepoBa, 3aKOH COXpaHEHHSI MaCChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBPAIICHHS] PHEPTUU MPU XMMUYECKHX PEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIUE B
OCHOBE MOHMMAaHHS MPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUIA;
MPEICTABIICHUS 0 MeXaHU3Max XUMUYECKHUX peaKIHuid,
TEPMOJIMHAMMYECKMX W  KUHETHUYECKHX  3aKOHOMEpPHOCTSIX  HUX
MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIM W Me30MepHbId 3PdekTsl, opueHTanTsl | u |l poga);
(akToIOrMYeCKUe CBEACHUS O CBOMCTBAX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HMCMOJIb30BAHUH BaXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKON JEATENBHOCTU YEJIOBEKA, OOLIMX HAYYHBIX MPUHIMIAX
XUMHUYECKOTO MPOM3BOACTBA (HAa NpUMEpe MNPOU3BOJCTBA METAHOJA,
nepepaboTKu HedTH);

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEpHbIE MPU3HAKU
HNOHSTHH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME MOHATUS IPU ONUCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh ~ XMUMHMUYECKYI0  CHUMBOJIMKY [JII  COCTaBJICHUS
MOJIEKYJIIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKpPALIEHHBIX M
CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEIECTB;

COCTABJISITh YPaBHEHUS XMMHYECKUX PEaKUUd U PaCKpbIBaTh X
CYIIHOCTB: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM



COCTaBJICHUS 3JIEKTPOHHOTO OallaHca ATHX PEakIuil, peakuuid MOHHOTO
oOMEHa IyTEM COCTaBJIEHUS HUX MOJHBIX W COKPAIIEHHBIX HOHHBIX
YPaBHECHUM;

M3TOTaBIMBAaTh MOJEIHA MOJIEKYJ OpPraHWYECKUX BEIIECTB IS
WJUTIOCTPALMHA UX XUMHUYECKOTO Y ITPOCTPAHCTBEHHOTO CTPOCHHSI;

chOpPMUPOBAHHOCTh YMEHMI: YCTaHABIMBATh NPUHAJICKHOCTD
M3YYCHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTABY U CTPOCHUIO K
onpenenéHHOMY KJIacCy/Tpynre COeAMHEHUH, MaBaTh WM Ha3BaHUS TIO
cuctemarnyeckoil Homenknatype (IUPAC) u npuBOoauTh TpUBHAIBHBIC
Ha3BaHMS JUIA OTHENbHBIX MPEACTABUTENEH OpPraHUYECKUX BEIIECTB
(3TUJIeH, AaUeTHJIeH, TOJNYOJ, TJHIEPUH, STUWICHIVIUKOIb, (eHom,
dopMmanbaerui, aneTanbIeru, aleToH, MypaBbHHAsI KUCIOTa, YKCYCHas
KHUCJIOTa, CTEapUHOBAsA, OJICMHOBAs, IMAJIBMUTUHOBASI KUCIOTHI, TJIULUH,
aJlaHWH, MallbT03a, (PPYKTO3a, AHWIUH, AUBUHUJ, U30IMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c()OPMHUPOBAHHOCTh YMEHUS ONPENEIATh BUJ XUMUYECKOU CBSI3U B
OpraHUYECKUX COCTMHEHUAX (KOBAJEHTHAsl U HIOHHAS CBS3b, G- U M-CBA3b,
BOJIOPOJIHASI CBSI3b);

c()OPMUPOBAHHOCTh YMEHHSI TNPUMEHSATHh IIOJOKEHUS TEOPUHU
CTpoeHus oprannyeckux BemecTtB A. M. BytnepoBa nnsi oObscCHEHHS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUN XapaKTE€pU30BaTh COCTaB, CTPOECHHE,
(¢u3nueckue M XHMMHYECKHUE CBOMCTBA THUIIMYHBIX IPEACTABUTENEH
PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAJIKAHOB,
AJKEHOB, QJIKaJWCHOB, AJIKUHOB, apOMAaTUYECKUX YTJIEBOJIOPOJIOB,
CIUPTOB, QJbJIETUAOB, KETOHOB, KAapOOHOBBIX KHCIJIOT, HPOCTBIX H
CJIOXHBIX 3(HUPOB, )KUPOB, HUTPOCOECAUHEHUN U aMUHOB, aMUHOKHCIIOT,
O€JIKOB, YIJIEBOJOB (MOHO-, AW- M MOJUCAXapuI0B), WILIIOCTPUPOBATH
TEHETUYECKYI0 CBA3b MEXAY HUMHM YPAaBHEHHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c()OPMUPOBAHHOCTh YMEHHUSA MOATBEPKAATh HAa KOHKPETHBIX
npuMepax  XapakTep 3aBHCHUMOCTH  PEAKUUMOHHOW  CIOCOOHOCTH
OpPraHUYECKUX COECIMHEHUN OT KPATHOCTH M THUIA KOBAJIEHTHOU CBs3H (G-
U T-CBSI3M), B3AMMHOT'0 BJIMSHUSL aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c()OPMUPOBAHHOCTh ~ YMEHHUSI  XapaKTEepU30BaTb  HMCTOYHUKHU
YIJIEBOJOPOJAHOTO ChIpbsi (He(Th, MPUPOJIHBIN ra3, Yrojib), CIOCOObI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMON 3HAHUW O €CTECTBEHHO-
Hay4YHbIX  METOAAaX  MO3HaHUS —  HAOJMIOJEHUH,  HU3MEPEHUH,
MOJICJIMPOBAHUH, SKCIEPUMEHTE (pEaJbHOM M MBICIEHHOM) M YMEHHS
MPUMEHSITh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHUS NPUMEHSATH OCHOBHBIEC ONEpPALMU
MBICIUTENBHON AEATEIBHOCTA — AHaJu3 M CUHTE3, CpaBHEHUE,
000011IeHre, CUCTEMAaTHU3allUi0, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€U — ISl U3YYEHHS CBOMCTB BEILIECTB U XUMUYECKHUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHUU: BBISBISATH B3aUMOCBS3b XMMHYECKUX
3HAHUI C MOHATUSIMH U MPEJCTABIECHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX
npeIMeToB NIl 0ojiee  OCO3HAHHOTO  [MOHUMAHUA  CYLIHOCTH
MaTepUabHOrO0 €IWHCTBA MUPA, UCMOJb30BAaTh CHUCTEMHBIE 3HAHUA I10
OpraHUYeCKON XUMHUU ISl OOBSICHEHUS W MPOTHO3UPOBAHMS SIBICHUIA,
UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;



c(hOpPMHUPOBAHHOCTh YMEHUU: MPOBOJIUTH PACUETHI 10 XUMUYECKUM
dbopMyraM W ypaBHCHUSM XUMHUYECKUX PEAKIUNA C HCIOIH30BAHUEM
¢usndecknx BenmmuuH (Macca, 00BEM Ta3oB, KOJWYECTBO BEIIECTBA),
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacu€Thl MO
HaXOXJEHUI0O XUMHUYECKOM (OpMysbl BEMIECTBA IO HW3BECTHBIM
MAaCCOBBIM JOJIIM XUMHYECKUX JJIEMEHTOB, MPOAYKTAM CropaHus,
IJIOTHOCTH T'a3000pa3HBIX BELECTB;

c(hOpPMHUPOBAHHOCTh YMEHHIA: MPOTHO3WPOBATh, AHAJIU3UPOBATh U
OIICHWBATh C TIO3UIMHA DSKOJOTHMYECKOW OE€30MacCHOCTH TOCIICICTBUS
OBITOBOM W MPOM3BOJACTBEHHON NEATEIHPHOCTH YEJIOBEKa, CBSI3aHHOU C
nepepabOTKOM  BEMIECTB, HCMOJb30BATh TMOJYYEHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIICHWH MPOOJIeM B CHUTYaIlUSAX, CBS3AHHBIX C
XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBLHO IUIAHUPOBATh M
MIPOBOJIUTh XUMUYCCKUN IKCIIEPUMEHT (TIOJTyICHHE W M3yYCHHUE CBOWCTB
OpPraHUYeCKUX BELIECTB, KA4YECTBEHHbIC PEAKIMU  YTJIEBOJOPOOB
Pa3JIMUHBIX KJIACCOB U KHUCJIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB,
pelIeHrue SKCIEPUMEHTANIBHBIX 337a4 M0 PAClO3HABAHUIO OPTraHUYECKUX
BEIIECTB) C COOJIIOJACHUEM TMpaBui O€30MacHOro oOpamieHusi ¢
BEIIECTBAMU U J1aOOpPAaTOPHBIM 00OpyJ0BaHUEM, (HOPMYJIUPOBATH IIEJb
UCCIICIOBAHMS, TPENICTABIATh B  pa3luyHON ¢dopMme pe3ysibTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

co0JIIoAaTh MpaBUJia SKOJOTMYECKHU 11€JIECO00PA3HOr0O MOBEACHUS B
OBITY U TPYIOBOU JIEATEILHOCTH B LIEJAX COXPAHEHUSI CBOETO 3/I0POBBS,
OKpPYXalIEl MPUPOJHONM CpeIbl M JOCTHXKEHHUS €€ YCTOMYMBOIO
pPa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JCHCTBHS Ha JKUBBIC
OpraHu3Mbl OMNPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsi CMBICT
nokazarens [TJK;

aHaJIM3UPOBaTh I1I€JIECOO0PA3HOCTh MPUMEHEHHUSI OPTraHUYECKUX
BEIIECTB B TMPOMBINIJICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHHUSI
PHUCK-TIOJIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUU: OCYIIECTBIIATH IlEJICHANPABICHHBIM
MMOMCK XUMHUYECKON MH(POPMAIMK B Pa3IMYHBIX UCTOYHHUKAX (HAyIHAS W
y4eOHO-Hay4yHasl JUTepaTypa, CpelcTBa MaccoBOM  uH(opmaluuy,
NHTepHeT ™ Japyrue), KPUTHYSCKH aHAJIU3WPOBATh XHMHUYECKYIO
nHdopmaruto, nepepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C
MOCTaBJICHHOM yueOHOU 3a/1auei.

11 KJIACC

[IpenmetHble  pe3ynbTaThl  OCBOeHMsSI  kypca  «OOmias
HEOPTraHUYECKasi XUMHUS) OTPaAXKaIOT:

c(pOpMUPOBAHHOCTb NPEACTABICHUN: O MAaTCPUAILHOM CIHHCTBC
MHpA, 3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O MECTE U
3HAYEHUHU XHUMHUU B CHCTEME €CTEeCTBEHHBIX HayK U €€ poJid B
o0ecreyeHnn  yCTOMYMBOIO  Pa3BUTHUS, B  pEUICHUH  NOpoOsiem
AKOJIOTUYECKOM, SHEPTeTUUECKON U MUILEBON 0€30MacHOCTH, B PA3BUTUU
MEUITUHBI, CO3JJaHUN HOBBIX MaTEPHAJIOB, HOBBIX UCTOUYHHUKOB SHEPTHH,
B 00€CIEUCHUH PaIlMOHAILHOTO MPUPOIOIIOIb30BaHNUs, B POPMHUPOBAHUHU
MHUPOBO33pPEHUSI U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKE IKOJIOTUUYECKHU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM CPEJIE;



BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS — XHUMHYECKUM JJIEMEHT, aToM, SApPO
aToOMa, H30TOIBI, JJIEKTpOHHas o00oJ0YKa aroma, S-, P-, d-aTOMHBIC
opOuTai, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUSI aTOMa, THOpUIU3aIus
ATOMHBIX opOuTaneu, VOH, MOJIEKYIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKash CBS3b
(KoBaJIeHTHas, MOHHAs, METANTMYECKAasi, BOJOPOIHAS), KpUCTAILUTNYECKas
peméTka, XUMUYECKasi peakiiusi, pacTBOP, JICKTPOJIUTHI, HEATEKTPOIUTHI,
ANEKTPOIUTUYECKAS TUCCOLUALINS, CTENEHb JTUCCOLMAIINU, BOJIOPOIHBIN
MoKa3areiab, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOU  3pdexT
XUMUYECKON pPEakiMu, CKOPOCTh XMMHUYECKOW PEaKIUH, XHUMHUYECKOE
paBHOBECHE; TEOpPUM U  3aKOHBl  (TEOpPUSl  AIEKTPOIUTUUYECKOU
aucconuanuy, nepuoandeckud 3akoH .M. MeHnngeneeBa, 3akoH
COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpPAIICHUS
SHEPrUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH IIOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
S3bIK  XMMHH, MHPOBO33PEHUYECKUE 3HAHUA, JICKAIHME B OCHOBE
MOHMMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM;
COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJICKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX; MPEJICTABICHUS O
MEXaHM3MaX  XUMHUYECKUX  pEaKlUui,  TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX UX TMPOTEKAHUS, O XHUMHUYECKOM
PaBHOBECHHU, PACTBOpPAX M JAUCHEPCHBIX CUCTEeMaX; (aKTOJIOTHYECKUE
CBEIICHUSI O CBOMCTBaX, COCTaBe, TIOJy4eHHH U O€30MacHOM
WCIOJB30BAaHUN BaXKHEUIIMX HEOPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AEATEILHOCTH YEJOBEKa, OOIMX HAy4YHBIX NPUHIMIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTEPHbIC MPU3HAKU
TTOHATH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, HCIIOJB30BaTh
COOTBETCTBYIOIIUE MOHSATUSI TPU OMUCAHUU HEOPTaHUYECKUX BEIIECTB U
UX IIPEBPALLEHUN;

cOpPMUPOBAHHOCTh ~ yYMEHHUS  HUCIOJIb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIl  COCTaBjeHUS (OpMyJa BEIIECTB UM  YpaBHEHUU
XUMUYECKUX peakiui, cucrtemarndeckyro HoMmeHkmarypy (IUPAC) u
TPUBHAIbHBIC HA3BaHUS OTACIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPENEIATh BAJCHTHOCTh U CTEICHb
OKHCJICHUS] XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BUJ XUMHUYECKOU
cBsi3u (KOBaJICHTHAs, HWOHHAs, METaJUIMuecKas, BOJOpPOJHAs), THII
KPUCTAUTMYECKOUN PelIéTKH KOHKPETHOTO BEIIECTRA;

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBUCHUMOCTh CBOMCTB
BEIIECTB OT BUJA XUMHUYECKOMN CBA3U Y TUIIA KPUCTAUIMYECKON PEIIETKH,
OOMEHHBIN W  JIOHOPHO-AaKLENTOPHBIM  MEXaHW3Mbl  OOpa3oBaHUs
KOBAJICHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTAHUYECKUE
BEIIECTBA IO HX COCTaBy, XHMHUYECKHE PEaKIUH MO0 pa3InyHbIM
npu3HakaMm (YUCIIy M COCTaBy pEarupyrolux BeEIIECTB, TEILIOBOMY
addekTy peakuuu, HW3MEHEHHUIO CTEMEeHEH OKHUCJICHUS DJIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTalu3aTopa W JPYTHE); CaMOCTOATEIbHO
BBHIOMpaTh OCHOBAHUS U KPUTEPUM I KJIAacCU(PUKAIMUA H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKITU;



c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATh CMBICI MEPHUOIUUECKOTO
3akoHa  [I. N. MenneneeBa M JIEMOHCTPHUPOBATH €ro
CUCTEeMATU3HPYIOIIYI0, O0BSICHUTEIbHYIO H POTHOCTUYECKYIO (PYHKITHUH;

cOpPMUPOBAHHOCTh ~ YMEHHM: XapaKTepU30BaTh  IJICKTPOHHOE
CTPOEHHE aTOMOB U MOHOB XUMHUYECKHUX 3JIEMEHTOB II€PBOIO—YETBEPTOrO
nepuonoB llepmogmueckon cucremsl .M. MenpaeneeBa, HUCHONIb3Ys
MOHSITUSL «IHEPrETUYECKUE YPOBHUY, «3HEPTETUYECKHUE TIOTYPOBHI, «S-,
p-, d-aToMHBIE OpOUTANINY», KOCHOBHOE U BO30YKAEHHOE SHEPTETHUECKUE
COCTOSIHHSL aTOMa»; OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB
XUMUYECKUX DJIEMEHTOB M MX COEJUWHEHUU M0 MEepHoJlaM M Tpyninam
[Tepnonnueckoit cucremsl Jl. 1. MeHeneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI X AJEKTPOHHBIX 000JIOYEK;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIIHE
XUMUYECKUE CBOMCTBA BEIIECTB PAa3JUYHBIX KIJIACCOB, MOJTBEPKAATh
CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY HEOPraHWYECKUMH
BEILIECTBAMHM C TOMOILIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuui;

c(hOpMHPOBAHHOCTH yMEHUs pacKkpbIBaTh CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN TOCPEICTBOM COCTABIICHHUS
ANIEKTPOHHOIO OallaHCca ATUX PEaKLMM; peakiuil HOHHOTO OOMEHa MyTEM
COCTABJICHHS MX TOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHHI; pEaKIIHii
TUAPOTIN3a;  pEaKUMid  KOMIUIEKCOOOpa3oBaHusi  (Ha  TpUMeEpe
TMAPOKCOKOMITJIEKCOB IMHKA U AJIFOMUHUA);

chOPMHUPOBAHHOCTh ~ yMEHHUSI  OOBSCHITH  3aKOHOMEPHOCTU
MPOTEKaHUsI XUMHUYECKMX peakuuid ¢ Yy4ETOM HUX HHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHHsI CKOPOCTH XHUMHUYECKOW PEaKlUH B
3aBUCUMOCTH OT PAa3JIMYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIICHHS
XUMUYECKOTO pABHOBECHUSI IO/ BIUSHUEM BHEIIHUX BO3JIEUCTBUIMA
(npunuun Jle Hlarense);

c()OPMUPOBAHHOCTh ~ YMEHHUSA  XapaKT€pU30BaThb  XHUMHUYECKHE
peaklMM, JeXallie B OCHOBE IPOMBIIIJIEHHOTO TOJYy4YEeHHUS] CEpHOMN
KHCJIOTBI, aMMHaKa, oOOIlMe Hay4yHble NPUHIMUIBI XUMUYECKUX
MPOU3BOJICTB; LIEJIECO00PAa3HOCTh MPUMEHEHHSI HEOPTAHMUECKUX BEILIECTB
B IMPOMBILUIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOILIECHUS PHUCK-
M0JIb3a;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HaHMK O MeToAax
HAay4YHOrO TO3HAHUS SIBJICHUN MNPUPOAbl — HAONIOJCHHE, N3MEpPEHUE,
MO/JICJINPOBAHUE, OKCIEPUMEHT  (peayibHBII M MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS IPUMEHATh 3TH 3HAHUS
OpU IKCIEPUMEHTATBHOM HCCIIEIOBAHUU BEIIECTB W ISl OOBSACHEHUS
XUMUYECKUX SIBICHUM, HMMEIOIMIMX MECTO B MPUPOJE, MPAKTHUYECKOU
JEeSATEIbHOCTH YEJI0BEKa U B TOBCEAHEBHOM JKU3HU;

c(OPMHUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBS3b XMMHUYECKHUX
3HAHUI C MOHATUSIMH U MPEJICTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB s 0ojiee  OCO3HAHHOTO TMOHHMMAHMS MaTepUalbHOTO
€MHCTBA MUPA;

c(hOpMHPOBAHHOCTH yMEHUs IPOBOJIUTH pacy€Thl: C
UCIIOJIb30BAaHUEM TMOHSATUH «MaccoBasi JOJsl BEIEeCTBA B PACTBOpPE» U
«MOJISIpHasi KOHIIGHTpAllMs»; MacChl BellecTBa WM OO0bEMa rasza o
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIM O00bEMY OJHOIO U3
YYaCTBYIOIIMX B pEAKIMH BEIIECTB; TEIIoBOro sddexra peakiuu,



3HaYeHUs] BOJAOPOIHOrO IOKAa3aTelsi PacTBOPOB KHUCJIOT W WIENIOYEd ¢
M3BECTHOM CTEMEHbIO JIMCCOIMAlUU; Macchl (00BbéMa, KOIWYecTBa
BEIIECTBA) MPOAYKTa PEaKlliu, €CJIU OJHO M3 UCXOJHBIX BEIIECTB JIaHO B
BUJE pacTBOpa C ONPEACIEHHOM MAacCOBOW JOJIEM PaCTBOPEHHOIO
BEIIECTBA WJIM JAaHO B U30BITKE (MMEET NpUMECH); JOJIH BBIXOJA
MPOAYKTa peaKkiiuu; 00bEMHBIX OTHOILICHHM ra30B;

chOpPMUPOBAHHOCTh YMEHUN: CAMOCTOATEIBHO TIUIAHUPOBATh U
MPOBOANTh XUMUYECKUN SKCIIEPUMEHT (MPOBENCHUE PEaKluil MOHHOTO
oOMeHa, TOATBEP)KICHHE KAYECTBEHHOTO COCTaBa HEOPraHUYECKHX
BEILIECTB, OIPEACICHUE CpEeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
WHANKATOPOB, M3Y4YCHHE BIMAHUSA PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON pPEaKIMH, pPelIeHue SKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
«Metamney u «Hemeramney) ¢ coOmoaeHHeM MpaBuil 0€30MacHOrO
oOpamieHusi ¢ BelIeCTBAMUM U JIADOpaTOpHBIM  OOOpPYJAOBAHHEM,
(GbopMyIUpOBATh LIE€TH UCCIIETOBAHUS, TIPEJACTABIATh B Pa3IMuHON opme
pe3ynbTaThl  JKCIIEPUMEHTa, AaHAJIM3UPOBaTh U OIECHHUBATh WX
JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHMIl: COOJIONATh MpaBuia IMOJb30BAHUS
XUMHUYECKON MOCY/I0M U J1abOpaTOpHbIM 000PYJOBAaHUEM, OOpPAILEHUS C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSMH IO BBIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB, IKOJOTHYECKU IIETIECO00pa3HOTo
MOBEICHUSA B OBITY U TPYAOBOW ICSATEILHOCTH B LENSX COXPAHEHUS
CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTHOU Cpeabl M TOCTIDKEHUS €€
YCTOWYHBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHMUYECKOTO ACHCTBHS
Ha OKUBBIE OPTraHW3MBl OMPEJCIEHHBIX HEOPTaHMYECKHX BEIIECTB,
noHuMasi cmeich rmokaszarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUU: OCYIIECTBIATH IIEJICHANPABICHHBIM
MMOMCK XUMUYCCKON MH(POPMAIMK B Pa3IMYHBIX UCTOYHHUKAX (HAyIHAS W
ydeOHO-Hay4yHasi JHTepaTypa, CpelcTBa MaccoBOW HWH(OpMaIuH,
WntepHer w aApyrue), KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaInio, mepepadaThiBaTh €€ W HCIONBb30BaTh B COOTBETCTBHH C
MOCTaBJIIEHHOMN y4eOHOM 3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KommuectBo yacos

HanmenoBanue Pa3aciioB U TEM IMMPOrpaMMbI

OnektpoHHbIE (1TU(POBHIE)

KonrtponbHbie [IpakTnueckue
n/m o0pa3oBaTenbHBIE PeCypPCHI
Bcero
paboTs paboTsI

‘Pasneﬂ 1. TeopeTnyeckne 0OCHOBBI OPraHMYecKOl XUMHUH
1.1 [penmer opranunyeckoil xumuu. Teopus cTpoeHus 8

opranudeckux coeauHeHuit A. M. bytiepoBa
Uroro no pazzeny 8
‘Pasneﬂ 2. YrieBoaopoasl
21 [lpenenvHbIE YrIEBOAOPOIB — aIIKAHBI, 5

LMKIIOATIKAHBI
2.2 HemnpenenbHbIe YTIIEBOIOPOIBI: aIKEHBI, AJIKAIUEHBI, 1 1

ANKUHBI
2.3

IApoMaTHYecKue YrieBoA0pOabl (apeHbl) 8
2.4 [llpupoaHble HICTOYHUKHU YTIIEBOAOPOAOB U MX 4

nepepaboTka
2.5 lanoreHnpon3BOHBIE YTIIEBOAOPOIOB 4 1
Hroro mo pasneny 35
Paspnen 3. Kuciopoaconep:xanue opranndeckue coeJuHeHust
31 Cruptsl. DeHon 11 1
3.2 |[KapOoHWIBHBIE COETMHEHNS: allbJICTHIIbBI H KETOHBI. 1 1

KapOonossie kucnotsl. Croxuble 3¢upsl. JKupbl




KonnuecTtBo yacos
Ne OnektpoHHbIE (LTU(POBHIE)
HanMmenoBanwne pas3ienoB U TeM MPOrpaMMBbI
KonTtponbsHbie [IpakTrueckue
n/m o0pa3oBaTenbHBIE PECypCH
Bcero
paboTh paboTsI

3.3 YrneBonsl 9 1
HUroro mo paznemy 41
‘Pasneﬂ 4. AzoTcoaep:kaniue opraHudecKkue coeJuHeHust
4.1 IAMUHBI. AMUHOKHCIIOTHL. bemkn 12 1 2
Hroro mo paznemy 12
‘Pasneﬂ 5. BbICOKOMOJIEKY /ISIPHBIE COCANHEHUS
51 BricokoMonekyIsipHbIE COSAMHEHUS 6 1
Hroro mo paznemy 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 6




11 KJIACC

KonunuectBo yacos

Ne OnextpoHHble (UPPOBLIC)
HammeHoBaHue pa3ienoB U TeM IporpamMmbl
KontposnbHbie [IpakTuueckue
/T 00pa3oBaTeNIbHbIE PECYPCH
Bcero
paboThI paboThI
‘Paaz[e.ﬂ 1. TeopeTnyeckue 0CHOBbI XUMHUM
Crpoenue aroma. [Tepuonndeckuii 3aKoH 1
11 [Tepuoamueckas cucTeMa XUMHYECKHX JJIEMEHTOB 9
JI. 1. MenneneeBa
12 CrtpoeHnue BemecTBa. MHOrooOpasre BeIecTB 11 1
1.3 X
MMUYECKHE PEAKLINU 19 1 3
Hroro mo pasneny 39
Pa3nesn 2. Heopranuyeckast Xumus
2.1
Hemetanis 31 1 3
2.2 MeTamibl 23 1 2
Hroro mo pasneny 54

Pa3nen 3. XumMus 1 :KU3HL




KomanuecTtBo yacos
Ne OnexrpoHHble (HUPPOBLIC)
HanmenoBanme pa3ieinoB U TEM IPOTPaMMBbI KoHTpombHBIe IpaxTieckie
/1 00pa3oBaTeIbHBIC PECYPCHI
Bcero
paboTsI paboTsI

31 MeToabl IO3HAHUS B XUMUHU. XUMUS U )KU3HD 9
Uroro no pazzeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8

IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KomnnuecTtBo yacos
Ne Hata DNeKTpoHHbIE HH(POBLIE
Tema ypoxka
P KoHntposbHbIe IIpakTnueckue
n/m u3yudeHus |0Opa3oBaTeNbHBIE PECYPCH
Bcero
paboThl paboTsI
[IpenMer 1 3HaUEHUE OPTAHUYECKON XUMHH,
1 npeAcTaBiIeHue 0 MHOr000pa3uu 1
OPraHUYECKUX COEAUHEHUN




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
n/n P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh

DJEKTPOHHOE CTPOCHUE aTOMa YIiieposa
(ocHOBHOE M BO30YKIEHHOE COCTOSHUS ). 1
BaneHTHBIE BO3MOKHOCTH aTOMa yIiiepoaa
Xumrueckast CBs3b B OPraHUYECKUX
coeMHEeHMSIX. MeXaHU3Mbl 00pa30BaHuUs 1
KOBaJICHTHOW CBSI3H, CIIOCOOBI pa3phiBa CBs3eH
Teopust cTpoeHHsI OPraHUUECKUX COSTMHEHUHT

1
IA. M. bytnepoa
Bupl m3oMepun: CTpyKTypHas,
NPOCTPAHCTBEHHAS. DIEKTPOHHBIE () (EKTHI B 1
MOJIEKYJIaX OpPraHUYeCKUX COeAMHEHHUN
[IpencraBnenue o kiaccupukanuu u
cucremarndeckas Homenkiaarypa (IUPAC) 1
OpraHUYECKUX BEIECTB
Knaccudukarus peakiuii B OpraHuIecKoit 1
XHUMUHU
CucremaTu3zanus 1 00001IeHIe 3HAHUIA 110 1 1
reme. CamocTosTebHAs paboTa
IAJIKaHbI: TOMOJIOTHYECKHUH P, 001Ias
(hopmya, HOMEHKIIATypa ¥ U30MEpHs, 1

QJICKTPOHHOC U MPOCTPAHCTBEHHOC CTPOCHUC
MOJICKYJI




KonunuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
/I P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
10 Du3nyecKue U XUMUYECKUE CBOMCTBA AJIKAHOB 1
11 Haxoxnmenue amkanoB B npuponae. CriocoObt 1
MOJIy4YCHUA YU IPUMCHCHHUEC aJIKAaHOB
ukmoankaHsr: obmmias Gpopmyna,
12  HOMEHKIATypa M U30MEpHs, OCOOCHHOCTH 1
CTPOCHUS U XUMHUUECKUX CBOMCTB, CIIOCOOBI
MOJYYEHUS U IPUMEHEHHUE
PemeHne pacuéTHeIX 3a/1a4 HA OIIPEIEICHUE
MOJIEKYJISIPHON (POPMYJIBI OPraHMYECKOT0
13  [BemIecTBa [0 MAaCCOBBIM JIOJIIM aTOMOB 1
9JIEMEHTOB, BXOJAALINX B €0 COCTaB.
CucremaTusanus 1 00001IeHNe 3HAHUHA 1O
Teme
IAJIKEHBI: TOMOJIOTHYECKHH P, 001Ias
14  (popmyia, HOMEHKIATypa, SEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHas U IIHC-TPaHC-U30MEPHsI aJIKEHOB
15  @usnyeckrue U XMMHUYECKHE CBOMCTBA AJIKEHOB. 1
[TpaBmiio MapkoBHUKOBa
16 CriocoObI MOTY4YEHHUs] U IPUMEHEHHE AJIKEHOB 1
17  [paxruueckas padorta Ne 1 o Teme 1 1

"[lonyuyeHue 3TUICHA U U3yYEHUE €TI0




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
yp KonTtponbsHbie IIpakTrueckue
/o u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
CBOMCTB"
PemeHnune pacuéTHeIX 3a/1a4 HA OIIPEIEICHUE
18 MOJIEKYJIAPHON (HOPMYITBI OPTaHHYECKOTO 1
BellecTBa
IAJTIKalMeHbI: CONPSDKEHHBIC, H30JIMPOBAHHbIE,
19 KyMyJupoBaHHbIe. OcoOeHHOCTH 1
RIIEKTPOHHOTO CTPOCHUS
20 o .
XuMHIUuecKre CBOUCTBA COMPSKEHHBIX TUCHOB 1
21  (CnocoObl noMy4eHus 1 IpUMEHEHHE 1
aNKaUCHOB
IAJIKHBI: TOMOJIOTHYECKHUH psijL, 001as
22  (bopMmyIa, HOMEHKJIATYpa, JJIEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
(usnueckue cBoicTra
23 .
XMMHYeCKHEe CBOICTBA aIKMHOB 1
24 .
KauyecTBeHHBIE peakllii Ha TPOHHYIO CBSI3b 1
25
CriocoObI MOTY4YeHUs] H IPUMECHEHHE ATKHHOB 1
26 Pemenue 3amaq: pacy€Tsl O ypaBHEHHIO 1

XUMUYECKON peakuu




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
yp KonTtponbsHbie IIpakTrueckue
/o u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
27  [KouTponbnas paborta o teme "llpenensHsie u 1 1
HeIpeaeIbHbBIE YIIIEBOIOPOIHL"
IApEeHBI: TOMOJIOTHIECKHAN PSl, 001Ias
28  (bopmyna, HOMEHKJIATypa. DNEKTPOHHOE U 1
IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYT
OeH30J1a 1 TONyoIIa, UX (PU3NIECKUEe CBOHCTBA
29  [XuMHYECKHE CBOMCTBA aPEHOB: PEAKLIMU 1
BaMeIIeHus
XUMHUECKHE CBOMCTBA apEHOB: PEAKIIUU
30 NPUCOEANHEHHS], OKHCIIEHHE TOMOJIOTOB 1
OeH3ouia
31 Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTHPOJIA 1
Perenue pacy€THBIX 3aa4 Ha ONpeaesiCHHE
32 MOJIEKYJISIPHON (POPMYJIBI OPraHMYECKOT0 1
BellecTBa
33 CriocoOsI ONTyUeHHs ¥ TPUMEHEHHE apeHOB 1
34 |['eHeTnyeckas cBsI3b MEXIY PA3INIHBIMU 1
KJIAaCCaMH yTJIEBOJOPO/IOB
PacuéTsl 0 ypaBHEHUSM XUMHUYECKUX
35 peaxiuii. CucremaTu3aliys 1 0000IIeHne 1

SHAHUU II0 TEME




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
n/n P Kourposhere Hpaxruueckue M3y4YCHHUs |00pa30oBaTeILHBIC PECYPCHI
Bcero
paboTh paboThI
36 [Mpupoansiii ra3. [lonyTHbIC HEPTSIHBIE Ta3bI 1
37 Kamennslél yronb v NpoayKThI €r0 1
nepepaboTKu
38 |HedTtb u cocoOs! e€ mepepaboTKy. 1
[MpuMeHeHue MPoIyKTOB NepepaboTKH HehTH
39 |[['emernyeckas cBsI3b MEXIY PA3INIHBIMU 1
KIJIACCAMH yTIIEBOJOPOJIOB
["aoreHOTPOU3BOIHEIE YTIIEBOIOPOIOB:
40 AIIEKTPOHHOE CTPOSHUE; PEAKINH 3aMETICHHS 1
rajoreHa
/leficTBHE 1Ie0Yel Ha raIOreHIPOU3BOJHBIE.
Al B3aumoeiicTBrUE TUranoreHajJKaHoB ¢ 1
MarHveM U [IMHKOM
42  Cucrtemarusanus U 0000IIEHUE 3HAHUI 110 1
pasneny "YraeBogopoas"
43  [KontponbHas paboTa 1o Teme 1 1
"Yriesomopoast”
IIpenenbHBIE OTHOATOMHBIE CITUPTHIL:
44  [COMOJIOTHYECKUU psif, oOias Gpopmyia, 1
CTPOCHUE MOJIEKYJI, U30MEPHUS, HOMEHKJIATYpa,
kiaccudukarys, GPU3MIECKUEe CBONCTBA
45 XuMHUUecKre CBOMCTBA MPEAETIbHbBIX 1




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
n/n P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
OJITHOATOMHBIX CIIUPTOB
46  (CriocoObl MoTy4eHus U IpUMEHEHHE 1
OJITHOATOMHBIX CIIUPTOB
[MpocThie 23puUpbI: HOMEHKIATYPA U H30MEPHS,
ar 0COOCHHOCTH (PM3MUYECKUX U XUMUIECKHIX 1
CBOMCTB
IMHOrOaTOMHBIE CIIUPTHI: 3TUIICHTIIUKOIb U
48 TIMIEPUH, X PU3NUECKIE U XUMUIECKHE 1
CBOMCTBa
49  (CriocoObl MOTy4eHUs! 1 NPUMEHEHHE 1
MHOTOATOMHBIX CITHPTOB
50 (@eHomn: cTpoeHne MOJIEKYIbI, pu3nUecKue 1
cBoiicTBa. TOKkCHYHOCTh peHOA
51 XuMudeckue cBoiicTBa (heHoma 1
52 CriocoObl MOTy4YeHHUs U IpUMEHEHHe (eHona 1
[MpakTudeckast padota Ne 2. Pemenue
53 9KCIIEPUMEHTANIBHBIX 337a4 10 TeMe "CrupTsl 1 1
1 heHob"
54  KonrponbHas paborta no teme 1 1
"['mapoxcocoenuueHus"
55  |Anmbaeruasl ¥ KETOHBL: DJIEKTPOHHOE CTPOCHUE 1

KapOOHWIIBHOM TPYHIIBI; TOMOJIOTHYECKHE




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
n/n P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
psApL, 00mas popmyia, U3oMepus U
HOMEHKJIaTypa
56 |AJBAETHABI U KETOHBI: (U3NIECKIE CBOICTBA; 1
[peaKIUu MPUCOECTUHEHUS
57  Peakumu OKHCIIEHUS U Ka4eCTBEHHBIE PEaKIUN 1
ANBJICTU/IOB U KETOHOB
58 CriocoOBI TTOTy4YeHUS abJACTHI0B U KETOHOB 1
59 |OIHOOCHOBHBIC MpeieIbHBIC KAPOOHOBBIC 1
KHCJIOTBL, 0COOEHHOCTH CTPOEHHS UX MOJIEKYI
60 [M3omepus u HOMEHKIAaTypa KapOOHOBBIX 1
KHCJIOT, X (U3MYECKHE CBOMCTBA
61 XuMHUyeCKHE CBOMCTBA IIPEIEIbHBIX 1
0JTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
62  (OcoOeHHOCTH CBOWCTB MypaBBbHUHOM KHCIOTHI. 1
IMHoroo6pasue KapOOHOBBIX KHCIIOT
OCOOCHHOCTH CBOWMCTB: HEMPEJCIbHBIX U
63  APOMAaTHYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, 1
THUIPOKCUKAPOOHOBBIX KHCIIOT.
[MpencraBuTeny BBICIINX KAPOOHOBBIX KHCIOT
64 [TonsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT 1
65 (CnocoObl nony4eHus 1 IpUMEHEHHE 1

KapOOHOBBIX KHCIIOT




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
n/n P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
66 |CioxxHbIe 3(hUPHI: TOMOJIOTHYECKUHN P, 1
oO1mas Gpopmysa, H30MepHUs 1 HOMEHKIIATypa
67 dusnveckrie 1 XUMUYECKHE CBOMCTBA A(HUPOB 1
Pemenue pacu€THBIX 3a/1a4: 10 YPaBHEHUIO
68  XMMHYECKOW peaKiuu, Ha ONpeaesicHHe 1
MOJIEKYJISIPHOH (OPMYIIBI OPraHMYECKOTO
BelIecTBa
[MpakTrueckas padora Ne 3. Perenue
69 AKCIIEPUMEHTAIIBHBIX 3a7ad 0 TeMe 1 1
"KapOoHoBble KucI0ThI. CloXHBIE dPUPHI"
70  DKupsl: ctpoenne, pu3NUecKre U XUMUIECKHIE 1
CBOMCTBa (THIPOIIN3)
Oco0eHHOCTH CBOWCTB JKHPOB, COJEPIKAIINX
1 ocrarxu HEMpPeeNbHBIX JKUPHBIX KHCIIOT. 1
PKupsl B mpupoze
IMBbL1a KaK COJTU BBICHIMX KapOOHOBBIX KUCIIOT,
12 nXx Mormolee aerictaue. Ilonsitre o 1
cuHTeTHYeCKuX Moromux cpencteax (CMC)
[eHeTHuecKast CBSA3b YIIIEBOJOPOIOB U
73 KHCJIOPOJICOACPIKAIIMX OPTraHUIeCKUX 1
BEILIECTB
" pacasrei mo YPaBHEHUSM XUMUYECKHIX 1




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoxka
n/n P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
[peakiuit
75  |Cucremaru3saius 1 0000IIeHIE 3HAHUH 110 1
TemMe
OO011ast XapaKTEePUCTHKA YTIIEBOIOB U
76 KITACCU(HUKAIIHS YTIEBOIOB (MOHO-, TU- U 1
MOJMCaXapHIbl)
77 Monocaxapuabl: pU3NIECKHe CBOWCTBA U 1
HaXOKACHUE B IPUPOJIC
78  [lpumeHeHue rI0KO03bI, €€ 3HAUCHUE B 1
PKU3HEIESITEIbHOCTH OpraHn3Ma
/lrcaxapusl: caxapo3a, MajlbT03a M JIAKTO3a.
79 HaxosxneHue B mpupoze U IpUMeHEeHNe 1
ImrcaxapuioB
[lonmucaxapuipl: CTpPOEHHE MaKpOMOJIEKYI,
80 (uznveckre U XUMUUECKHE CBOKCTBA, 1
NpUMEHEHHUE
81 ITonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX 1
Perrenue pacyeTHBIX 3a[a4 Ha ONpeesiCHHE
82 TOJIA BBIXOJIA IPOIYKTA PEAKIINHU OT 1
TEOPETUYECKU BO3MOKHOTO
83 |Cucremaru3saius 1 00001IeHIE 3HAHUH 110 1

paszneny




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
/I P Konrposbibie Hpaxrieciue u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
KonTponbHas paboTta mo teme
84 "Kucnopoaconepkamiye opraHuIIecKue 1 1
CcOoeIMHECHUS"
IAMUHBI: KJIaCCH(UKALHSI, CTPOSHHE MOJICKYI,
85 o0mmas popmyra, n3oMepus, HOMEHKIATypa 1 1
(hr3mueckne cBONCTBA
86 Xumunueckue cBoiicTBa anmudaTuaecKux 1
aMUHOB
87 |AHWIMH: CTpOEHHE aHUJINHA, OCOOEHHOCTH 1
XUMHYECKUX CBONCTB aHWJIMHA
88  (CnocoObl moy4eHus ¥ IpUMEHEHHe 1
anndaTuIecKuX aMHHOB
IAMUHOKHCIIOTBI: HOMEHKJIaTypa U H30MepHs,
89 (huznueckue cpoiicTBa. OTAETBHBIC 1
MPEJICTABUTENN 0-aMUHOKHCIOT
XUMHYECKHE CBOWCTBA aMHUHOKHUCIIOT, HX
90 OMOJIOTMYECKOe 3HAaY€HHE aMUHOKHCIIOT. 1
CuHTE3 U TUAPONIN3 TTENTHIOB
91 |benku kak NpUpPOAHBIE OJIUMEPHL; CTPYKTYPHI 1
OenkoB
92 XMMUYeCcKre CBOMCTBA OEITKOB 1
93 A
30TCOJIEPKAIINE TETEPOLUKINYECKUE 1




n/m

Tema ypoka

KonunuectBo yacos

Bcero

KonTtponbsHbie

paboThI

IIpakTrueckue

paboThI

Hara

HU3YUCHU

DNeKTpOHHBIE HU(PPOBEHIE

00pa3oBaTebHbBIC PECypCh

COCOUHCHUA. HyKJ'IePIHOBBIe KHCJIOTBI. COCTaB,
CTPOCHUEC U Ouosioruyeckas POJIb

94

[IpakTudeckas pabora Ne 4. Pernenne
PKCIOCPUMCHTAJIBHBIX 3a1a4 10 TEMC

" A30TCcoAepKalIie OpraHuYECKHe
coeTMHEHMS"

95

[Mpaktudeckas padbora Ne 5. Pemenne
IKCTICPUMEHTATIHHBIX 33/1a4 M0 TEMe
"Pacio3HaBaHue OpraHUYECKUX COeTMHEHUN"

96

KonTtposbHas paboTa o teme
" A3oTCcozepKaliue OpraHuuecKre
coenuHeHusa"

97

OCHOBHBIE TOHATHSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAUHEHUI 1 METOIbI
WX CHHTE3a —IIOJMMEPH3aIHs 1
MMOJIMKOHICHCAIHS

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IUIACTHKA

99

DNacTOMEPBI: HaTypaIbHBIM CHHTETUYECKUE
Kayuyku. Pe3nHa

100

BonokHna: HaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ'II/IMepI:I ClIenyaJIbHOI O
Ha3HA4YCHUA




KonunuectBo yacos

Ne [Hara DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp KonTtponbsHbie IIpakTrueckue
/o u3ydeHus |0Opa3oBaTeNbHBIE PECYPCHI
Bcero
paboTh paboTh
[IpakTudeckas padora Ne 6. Permenne
101 PKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 1
"Pacno3naBaHue miacTMacc U BOJIOKOH"
O0o00uIeHre U cCTEMaTH3aIHs U3yUYSeHHOTO
102 MaTtepuaia 1o teme "'BbhICOKOMOJNIEKYISIPHbIE 1
COeIMHECHUS"
OBLIEE KOJIMYECTBO YACOB I10 102 6 6

[TPOTPAMME




11 KJIACC

xuMudeckux anemeHToB J1. 1. Menjeneena, cBs3b

KommuecTtBo yacoB OneKTpoHHbIE
Ne Hata nuQpoBbIe
Tema ypoka
1/ P KontponpHsie Hpaxrieciue W3YYCHUS oOpa3oBareibHbIC
Bcero
paboThI paboTs pecypes!
1 IAtoM. CocTaB aTOMHBIX siiep. XUMUUECKUI 1
preMeHT. M30Tomnbl
2 CtpoeHue 3MeKTPOHHBIX 000JI0UYEeK aTOMOB, 1
KBaHTOBBIC YHCIIa
3 Krnaccudukarus XuMUIeCKUX 3JIEMEeHTOB (S-, P-, 1
d-, f-anemenTen)
4 IPacripeienienne 3IeKTPOHOB IO aTOMHBIM 1
opOuTansIm
5 DJIEKTPOHHBIC KOHPUTypaIK AaTOMOB 3JIEMEHTOB 1
B OCHOBHOM U BO30YXIEHHOM COCTOSTHUH
6 DJIEKTPOHHBIC KOHPUTypaIli HOHOB. 1
DIEKTPOOTPHUIIATEITHBHOCTh
7 TIepnonnueckuii 3akoH U [leproanueckas cucrema 1




/1

Tema ypoxa

KonuuectBo yacos

Bcero

KonTponbHeie

paboTHI

IIpakTuueckue

paboThI

Jlara

U3yYeHUS

OneKTpOoHHbIE
nudpoBeie

00pazoBaTeILHBIC

pecypch

C COBPEMEHHOU TEOpUEH CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHAYESCKHX JIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX U CIIOKHBIX BEIICCTB 10 I'pyIIiaM 1
nepuoam

KontponbHas pabora o Teme "CTpoeHue aTroma
[Cxo"

10

Buapl XuMu4eckoil cBs3u. MexaHU3MBI
00pa3zoBaHMs KOBAICHTHOH CBsi3u. BomopoaHas
CBs13b. MEXMOJIEKYJIISIPHBIE B3aUMOICHCTBUS

11

BaneHTHOCTH 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB.
CBSI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI € X
TEOMETPHUYECKUM CTPOCHUEM

12

Hpe,Z[CTaBJ'IeHI/IH O KOMINJICKCHBIX COCIMHCHUAX
COCTaB 1 HOMCHKJIATypa

13

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
cTpoeHUs. TUIbl KPUCTATUIMYECKUX PELIETOK U
CBOMCTBA BEILIECTB

14

IToHsATHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUTOMTHBIX paCTBOpax

15

HMcTuaHBIC PACTBOPLBI: HACBIIIICHHBIC 1
HCHACBIIICHHBIC, PACTBOPHUMOCTD.




KonuuectBo yacos DNeKTpOHHBIC
Ne Jata ¢ poBbIe
Tema ypoxa
/o P Konrposbrsie Hpakrieckue W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypes!
Kpucramioruapatel
16 Crioco0bI BEIpaKeHHUS KOHIICHTPAIIIH PACTBOPOB 1
Pemenue 3a1a4 ¢ UCIIONH30BAHUEM TTOHSITHIA
17 ""MaccoBas J0Ji1 pacCTBOPEHHOTO BellecTna', 1
""MoJIIpHast KOHLEHTpaIus'"
18 Kiaccudukaius u HOMEHKIIaTypa 1
HEOPraHWYECKNX BEIIECTB
19 Cucremaruzanus 1 0000IEHNE 3HAHUI 110 TEME 1
20 [KonrponbHas pabora o Temam "Ctpoenue 1 1
BemiecTBa. MHorooOpa3ue BemecTs"
Knaccudukarus XuMUUeCKUX peakiiui B
HEOPraHUYECKON U OPraHuYeCKON XUMHH. 3aKOH
21 COXpPaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS U 1
MPEBPAIICHUS YHEPTUN TIPH XUMHUIECKUX
[PeaKIMIX
22  [TernoBbie 3QPEKTh XUMUIESCKAX PEAKIIUH. 1
TepMoxuMuyecKkue ypaBHEHUS
23  |BwrumcieHus no ypaBHEHHMSIM XUMHYECKHIX 1
[PeaKLM U TEPMOXUMUYECKUM YPABHEHUSIM
24  |CKOpOCTh XUMHUYECKOM peakinud, €€ 3aBUCHMOCTh 1

oT pa3nuuHbIX (akTopoB. Karanus u




KomnuecTtBo yacoB OneKTpOoHHbIE
Ne Jata ¢ poBbIe
Tema ypoka
yp Kontposbusie [IpakTrnyeckue
/o W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI
pecypcel
KaTaJIn3aTOPEI
25
["oMOreHHBIE U FeTEPOreHHbIE PeaKLuU 1
[Mpaktudeckas padora Ne 1 o Teme "Briusaue
26 pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU 1 1
peakmu"
27  OOpatuMble 1 HEOOPaTUMBIE PEAKIIHH. 1
XumMHyecKoe paBHOBECHE
[Mpaktudeckas padora Ne 2 o Teme "BriusHue
28 PasIn4HBIX (PaKTOPOB Ha MOJIOKEHUE 1 1
XUMHYECKOT0 paBHOBeCHS"
29  Duextpoiutuyueckas nucconranys. CUIbHbIE U 1
ciabbie 35eKTpouThl. CTEeHb TUCCOITUAIITN
Monnoe npoussenenne BoAbl. Cpena BOIHBIX
30 pacTtBopoB. Bonopoansiii mokazarens (pH) 1
pacTBOpa
31 ['maponu3 coneil. Peakuuu, nporekaromue B 1
[pacTBOpax 3JEKTPOIUTOB
32  [IIpakruueckas pabora Ne 3 o Teme "Xumudeckue 1 1
[PEAKINK B PACTBOPAX JICKTPOJIUTOR"
33  (OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH. 1

BaxHenme OKUCINTEIN U BOCCTAHOBUTEIU




KonuuectBo yacos DNeKTpOHHBIC
Ne Jata ¢ poBbIe
Tema ypoxa
yp KonTposbHbIe [IpakTuueckue
/o W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI
pecypcsl

34 Meroa 3MeKTPOHHOTO (DIIEKTOHHO-HOHHOTO) 1

Oananca
35

DIEKTPOJIH3 PACTBOPOB U PACILUIABOB BEIIESCTB 1
36

Pemenuie 3aa4 pa3nuyHBIX THIIOB 1
37

Pemenue 3aa4 pa3nuyHBIX THIIOB 1
38 Cucremarusanus u 0000IIEHHE 3HAHUIA 110 TEME 1

"Xumuueckue peakuun"
39 KonrponbHas pabora o Teme "XuMuueckue 1 1

peakuun"

ITonoxenue HemeTtayos B [leproauueckoi
40 [cucreme XxuMHu4yeckux anemeHToB /. U. 1

MenpeneeBa 1 OCOOCHHOCTH CTPOEHHS UX aTOMOB.

Du3nyecKre CBONCTBA HEMETAIIIOB
41 |AnnmoTporvs HeMeTauIoB (Ha mpuMepe 1

KHCI0po/a, cepbl, hochopa u yriaepoaa)
42 |Bogmopon: monyueHue, GU3MYECKHE U XUMHYECKHE 1

cBoiicTBa. ['uapuibl
43 [Manorensl: HAXOXKCHHUE B TIPUPOJIE, CIIOCOOBI 1

MoJiyueHusi, pU3nUecKrue ¥ XUMHUIECKHUE CBONCTRA




KonuuectBo yacos DNeKTpOHHBIC
Ne Jata ¢ poBbIe
Tema ypoxa
/o P Konrposbrsie Hpakrieckue W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypeh
44  TanoreHoBonmopozsl. Baxxueime 1
KHCJIOPOJICOJIepIKaIIE COSTMHEHHUS TAIOTeHOB
JlabGopaTopHbIe U TIPOMBITIIEHHBIE CTIOCOOBI
45 MOJTyYEHUS TajloreHoB. [I[puMeHEeHNE TaJIOTeHOB U 1
UX COCIUHEHUHN
46  [Ipaktudeckas pabota Ne 4. Pemenue 1 1
PKCIEPUMEHTAIBHBIX 331a4 1o Teme "["anorensr"”
Kucmopon: mabopaTopHbIE U TPOMBIIUICHHBIC
ai CIIOCOOBI MOTy4YeHUS, PU3NISCKHE U XUMUYICCKHE 1
cBoiicTBa. O30H. [IpuMeHeHne Kuciopoaa U 030Ha
48 OKCHIBI U TIEPOKCHTBI 1
49 Pemienue 3a1a4 pa3inyHbIX THIIOB 1
50 (Cepa: HaXOXII€HUE B IPUPOJIE, CTIOCOOBI 1
oJiyueHusi, pU3nUecKrue ¥ XUMHUIECKHE CBONCTRA
o1 CepoBoa0po/, CyJIb(OUIbI 1
52  [Kucnopopacoaepkaniye COeTUHEHHS CEPHI. 1
OCOOCHHOCTH CBOWCTB CEPHOM KHCIOTHI
[IpakTrueckas padota Ne 5. Peenue
53 PKCIePUMEHTAILHBIX 3a71ad 1mo Teme "Cepa u e€ 1 1

coenuueHus"”




KomnuecTtBo yacoB OneKTpOoHHbIE
Ne Jata ¢ poBbIe
Tema ypoka
/o P Konrposbrsie Hpakrieckue W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypes!
IA30T: HaXOKICHUE B IIPUPOAE, CIIOCOOBI
54 NOJy4eHus], (PU3NIecKue U XUMHUUECKUE CBOWCTBA. 1
IAMMUAaK, HUTPH]IbI
55 Kucnoponconepkariye coeuHeHUs a30Ta. 1
OcOOEHHOCTH CBOMCTB a30THOM KHCIOTHI
56 [lpuMeHeHHe a30Ta U €ro COeAMHEHUHN. A30THBIE 1
ymoOpeHus
Docdop: HaXOoKIEHUE B IPUPOAE, CIIOCOOBI
57 NoJy4eHus], PU3NYecKue U XUMHUYECKUE CBOWCTBA. 1
Dochunst u pochun
58  Oxcuuabl ochopa, pochopcoiepiraine KUCIOThL 1
Counu pocdopHOil KUCITOTHI
59 [pumenenue pocdopa u ero coenMHEHUH. 1
®dochopHbie ynodpeHus
[Mpaktudeckas padbora Ne 6. Pemenne
60 PKCIEPUMEHTATBHBIX 33/71ad 110 Teme "A30T U 1 1
dhocdop u ux coenuHeHU"
'Yrnepoa: HaXOXKJIEHHE B IPUPOJIC, AIUTOTPOITHBIE
61 MoauUKauny; pU3ndecKne 1 XUMUYeCKHe 1
CBOICTBa, IPUMECHEHHE
62  Oxcun yraepoxpa(ll), oxkcun yriepona(lV), 1

YTOJIbHAsI KMCIIOTA U €€ COJIU




KonuuectBo yacos

OneKTpOoHHbIE

Ne Jata ¢ poBbIe
Tema ypoka
yp Kontposbusie [IpakTrnyeckue
/o W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI
pecypch
63
Pemenue 3ana4 pa3au4HbIX THIIOB 1
64 KpemHHi: HaXOXEHHE B IPUPO/IE, CITOCOOBI 1
noJTyueHusi, pu3nuecKkrue 1 XUMHYECKHE CBONCTRA
65 Oxcun kpemuusa(1V), kpeMHEEBas KUCIIOTA, 1
CHITUKATBI
66 [[IpuMeHeHHE KpEMHUS U €r0 COCIUHEHUN. 1
CrekIto, ero moxy4eHne, BBl CTEKIa
67
Pemenue 3a1a4 pa3muyHBIX TUIIOB 1
68 Cucremarusanus u 0000IIEHUE 3HAHUIA 110 TEME 1
"Hemerasmnsr"
69 KontponbHas pabora o Teme "Hemeranmmbr" 1 1
70 |AHamu3 pe3ynbTaToB KOHTPOJIBHOW PaboTHI, 1
KOPPEKIINs OIIHOO0K
[Tonoxxenue metamnoB B [lepuoauyeckoil cucreme
1 XAMUYIECKUX 3JIeMEeHTOB. OCOOEHHOCTH CTPOCHMSI 1
HIIEKTPOHHBIX 000JIOUEK aTOMOB METAJLIIOB
72  |OGmmue ¢puznueckre CBOHCTBA METAIIOB. 1
[IprMeHeHrEe METAJUIOB B OBITY U TEXHUKE
73
CrmutaBel MeTasutoB. Kopposus MeTamion 1




KonuuectBo yacos

OneKTpOoHHbIE

Ne [Hara uudpossie
Tema ypoka
n/n P Konrponpare Hpakrieckue U3yYeHUS o0pa3oBaTebHbIE
Bcero
paboTHI paboTEI pecypes!
" pemenne 3aJa4 pa3InYHbIX THUIIOB 1
75  [DNEKTpOXUMHUYECKUI psAll HAIPSLDKEHUM METaJIOB. 1
OO01Me crocoObI MOMyYSHUS METAIIIOB
OO01mas xapakTeprucTuka MeTauioB | A-rpymbt
Ileproanueckoil CUCTEMBI XUMHUUECKUX
76 nnemeHToB. HaTpuil u kanuii: noiayuyeHue, 1
(u3nUeckne 1 XUMHUYECKHE CBONCTBA,
MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUI
OO6mas xapakTepucTuka MetayuioB || A-rpymnmst
Ileproanueckoil CUCTEMBI XUMHUUECKHUX
" PIEeMEHTOB. Marnuil ¥ KanblUii: NOJy4eHue, 1
(u3nUeckne 1 XUMHUYECKHE CBONCTBA,
MPUMEHEHHUE MPOCTHIX BEIIECTB M UX COEAMHEHUI
8 hiécrrocts BOJIBI U CITIOCOOBI €€ yCTpaHEHUS 1
79  |AnoMUHMIA: IoTy4YeHue, GU3NUECKue 1 1
XUMHIYECKHE CBOWCTBA, TPUMEHEHNE
IAM(oTepHBIE CBOHCTBA OKCUAA U TUAPOKCHIA
80 AIIOMUHMSL, TUAPOKCOKOMIUIEKCHI aMFOMUHUS, UX 1
NpUMEHEeHHUE
81 Perenue 3a1a4 pa3IMyHbIX THIIOB 1




KomnuecTtBo yacoB OneKTpOoHHbIE
Ne [Hara uudpossie
Tema ypoka
/o P Konrposbrsie Hpakrieckue W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypes!
[TpakTudeckas pabora Ne 7. Permenne
82 PKCIEPUMEHTAIBHBIX 33/1a4 1Mo TeMe ""MeTasuibl 1 1
rIaBHBIX moarpymm'”
OO011as XapaKTEPUCTHUKA METAJNIOB ITOOOYHBIX
83 nonrpynm (b-rpymm) Ilepuoanaeckoit cuctemsl 1
XMMUYECKHX JIEMEHTOB
84  |Pu3nyUecKue U XUMUYECKUE CBOMCTBA XpOMa U €ro 1
COCIMHEHH, UX IPUMEHEHNE
85 [Baxwueimne coennHenus Mapranua. [lepmanranar 1
KaJIHs, er0 OKHCIUTENbHBIE CBOHCTBA
duznveckre 1 XUMUYECKHe CBOMCTBA XKee3a U
86 ero coenunenuil. [lonyyeHue u npuMeHeHue 1
CILTaBOB JKeJie3a
87 |Dusnueckue U XUMHYECKHE CBONCTBA MEIU U €€ 1
COCIMHEHH, UX IPUMEHEHNE
Du3nyecKkre U XUMUYECKUE CBOMCTBA LIMHKA U €T0
88 COEJIMHEHU, UX TPUMEHEHHE. 1
"I IPOKCOKOMILIEKCHI IIMHKA
[MpakTudeckas padora Ne 8. Permenne
89 PKCIEPUMEHTAILHBIX 33J1a4 1Mo TeMe "'MeTasuibl 1 1
NoOOYHBIX TOATpyHI"
90 Pemenne 3aa4 pa3nuyHBIX TUIIOB 1




KomnuecTtBo yacoB OneKTpOoHHbIE
Ne [Hara uudpossie
Tema ypoka
/o P Konrposbrsie Hpakrieckue W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypes!
91 OO6obmenHue 1 crucTeMaTH3aIMs H3YIYeHHOTO 1
Martepuaia o reme "MeTasr"
92 KonTponbHas padorta mmo teme "Mertamibr" 1 1
93 |AHamu3 pe3yibTaTOB KOHTPOIBHOMN pabOTHL, 1
KOPPEKIHs OMIMOO0K
Pop xumum B 00eCTiedeHUH YCTOWIHBOTO
94 pa3BUTHs YenoBeuecTBa. [[oHsITHE O HAYUHBIX 1
METO/IaX UCCIIEIOBAHMUS BEIIECTB
Hay4Hble mpUHIMIIBI OpraHU3alMi XUMHYECKOTO
95 NpOU3BOJCTBA. [IpOMBIIIIEHHBIE CTIOCOOBI 1
MOJTYYEHUS BAXKHEHUIINX BEIIECTB
06 | XumHUecKoe 3arps3HEHUE OKpYKarolei cpepl 1 1
€ro MOCIeICTBHS
97 [ Xumus u 3m0poBbe uenoBeka. JlekapcTBEHHbIE 1
cpencTBa
98 Xumwmsa nunm. Ponbs xumun B obecneueHnn 1
MUIIEBON 0€30MaCHOCTH
99 Kocmernueckue n mapdromMepHbie CpeACTBa. 1
briToBas xumus
100 XuMus B CTpoUTENbCTBE. BaxkHeiue 1

CTPOUTECIIbHBIC 1 KOHCTPYKIMOHHBIC MaTCpHralibl




KonuuectBo yacos DNeKTpOHHBIC
Ne Jata ¢ poBbIe
Tema ypoka Kontposbusie [IpakTrnyeckue
n/n W3y4EHUs o0Opa3oBaTeIbHBIE
Bcero
paboTHI paboThI pecypes!
101 XuMmmus B cenbCkoM Xo3siicTBe. OpraHu4ecKue u 1
MUHEpaJbHbIe YI00peHNUs
102 MToroBas KOHTpOJBHAs paboTa 1 1
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 102 6 8

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIS1 YYEHUKA
e Xummns, 10 kiace/ I'abpuensu O.C., Ocrtpoymos W.I'., Crangkos C.A., AkiponepHoe o0mectBo «M3narensctBo «IIpocBemenner»

xumus 11 xinace I'abpuensa O.C. JlvicoBa I'.T.

METOANYECKHUE MATEPHUAJIbI AJI5 YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



