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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma peanusyeTcss Ha IUIOLIAJKE LEHTPA €CTECTBEHHO-HAYYHOU U

TEXHOJOTMYECKOW HAIIPaBJICHHOCTH «Touka pocTa»

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro OO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM o0OpazoBaTenbHOM pOrpaMMBbl CPEIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM craHgapre COO, c¢ yuérom Konnenuuum mnpenojgaBaHus
ydyeOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX opranuzaiusx Poccuiickoi
Qdenepanuy, peanu3yloOIIMX OCHOBHbIE 00pa3oBaTelbHBIE NPOrpaMMbl, U
OCHOBHBIX ToNIokeHU «CrTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HAa YpOBHE YINyOJIEHHOTO H3Y4Y€HHS 3aHMMAaEeT Ba)XXHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAay4yHOro oOpa3zoBanus yyammuxcs 10-11 kmaccos.
W3yuenue mnpeamera, peanusyemMoe B YCIOBHSIX AU(GEepeHIIMPOBAHHOTO,
npo@uibHOrOo OOyYeHMs, MPU3BAaHO OOecnednTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOJUMYIO s
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KH3HU B COIUYME, a TAKKe IS
POJOJIKEHUST OOY4YEeHHs] B OpraHM3alusx MNpodecCHOHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISAECTCA OJHOU U3 MPUOPUTETHBIX TUCIUILIUH.

B nporpaMmMe mno XMMHHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» TOIydaeT
NoJpOOHYI0  MHTEpIpPETalii0 B  COOTBETCTBUM C  OCHOBOIOJATAIOIIMMU
nosioxkeHusMu I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIe/eH, COACepIKaHMS,
pe3yNbTaToOB OOyYeHHUS M TpeOOBAaHUN K YpPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCS CJIEIYIOIIME BBIMOJIHSEMBIE MPOTPaMMOMl 0
XUMUHU (PYHKITHN:

e uH(}pOpMAIMOHHO-METOAMYECKAs, peamu3alus KOTOpoW oOecreynBaeT
NOJIyYEHHE TPEJCTABICHUS O LENIX, COAECPKAHUHU, OOIIEeN CTpaTreruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS OOYUYaAIOLIUXCSA CPEACTBAMU MPEAMETA,
U3y4aeMoOro B paMKax KOHKPETHOTO MPOQUIIS;

® OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpUBaEeT
ONpeJeNICHNE: MPHUHLNIIOB CTPYKTYPUPOBAaHUS M IOCIIEI0BAaTEIbHOCTH
U3y4YCeHHs] YIeOHOTO Marepuaia, KOJMYECTBEHHBIX M Ka4ECTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJS M OLEHKH OO0pa3oBaTENIbHBIX JOCTHKEHHH OOydYaroIMuXcs B
pamMKax HTOTOBOHM arrecTtanuu B (OpME €IWHOTO0 TOCYAApCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Tporpamma JUTSt yIiyoJIEHHOTO U3Yy4YEHUS XUMUHU:



® YyCTaHABJIMBAE€T MHBAPUAHTHOE NPEAMETHOE COJepkKaHue, 00s3aTeIbHOE
JUIT U3Yy4YEeHUS] B paMKax OTIEIbHBIX mNpoduiield, mnpeaycMaTpuBaeT
pacrpefieieHue U CTPYKTYpUpOBaHUE €ro Io KjaccaM, OCHOBHBIM
CoJiep>KaTeNbHBIM JTMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHne y4yeOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL U3YYEHUS OTJIETBHBIX TEM;

® [MpeijiaracT NPUMEPHYIO TMOCJIEAOBATEILHOCTh HW3YUYEHHUS y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXKITPEIMETHBIX CBA3EH;

® J1aéT METOJIMUYECKYI0 MHTEPIPETAIMIO IIeJIei U 3a/lay U3y4deHus MpeaMera
Ha yrIIyOJIEHHOM YPOBHE C YY4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0pa3oBaHUs, COJEPKATEIBHOM  XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHOMU
POTPaMMBbl CpeIHEro o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKXKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUH  O0O0y4Yaromierocs IO OCBOCHUIO
COJIepKaHMsI TIpeIMETA.

[To BceM Ha3BaHHBIM MO3MUIMAM B MPOrpamMMe IO XHMHUH IMPEITyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOydYeHHEeM XHUMHUHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus. 3a TIpefeiaMd  YCTAaHOBJICHHOM MPOrpaMMoOil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABISIONICH CoMep)KaHus y4eOHOro mpeaMera
«XuMus» OCTa€TCsl BO3MOXKHOCTH BbIOOpa €ro BapUAaTHBHOW COCTaBIIAIONICH,
KOTOpasi JIOJKHA OMNPEAENSIThbCSl B COOTBETCTBUM C HAaIpPaBICHUEM KOHKPETHOTO
npoduias 00yueHus.

B cooTtBeTcTBMM ¢ KOHueNTyaldbHbIMU mnoJoxeHusmMu ProC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO0 M YIUIYOJIEHHOTO YpOBHEM B CHCTEME
mudGepeHIIMPOBAaHHOTO O0yYeHHUSI Ha YPOBHE CpPEJHETro O00IIero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIIYOJNIEHHOTO U3YYCHHUS HANpaBJICH Ha pean3aluio
PEEMCTBEHHOCTH C  MOCJIEAYIONMM  JTaloM  TOJY4YeHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX H3y4YEeHHUs] CIHEHUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEr0 Mpo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 5Toii CBA3M u3ydeHHE TNpenMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHHe W  YIIIyOJIGHHE TEOPETUYECKOH W
MIPAKTUYECKON MOATOTOBKH OOYYaIOIIUXCs, BHIOPABIIMX OMpPEAeIEHHBIN MPOhUITh
oOydYeHHsl, B TOM YHCIIE C IEPCTIEKTUBOM MOCIICTYIONIETO MOTYYCHHSI XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonansHoro oopasoanus. Hapsimy ¢ atum,
B cBere TpeboBaHuii PI'OC COO K mIaHUPYyEeMBIM pPE3yIbTaTaM OCBOCHUS
dbenepanbHOil  00pa30BaTENbHON MPOTPAMMBI CpPEIHEro OO0IIero 00pa3oBaHUS
U3yUeHHUE TMpeaMera «XUMHsS» OpPHEHTUPOBAHO TAaKKE Ha pEIICHHE 3a7a4



BOCITUTAHUS W COIMAILHOTO PAa3BUTHUSA OOy4aromuxcs, Ha (GOPMHUPOBAHHUE y HHX
OOIIEHHTEIIEKTYaIbHBIX YMEHUW, YMEHHHM palMOHATU3alUA y4eOHOTO Tpyla H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, HMEIOUIMX  MEXKIUCUUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisonuMu TpeaMeTa «XUMHs» Ha YPOBHE YIIYOJEHHOTO WM3Y4YCHUS
SBIIIOTCS  YIUIYOJIEHHBIE Kypchl — «OpraHudeckas xXumus» H «OOmas wu
HEopraHuveckas Xumus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHW3alliyd COACP)KAHUS STUX KYpPCOB B NPOrpaMMe IO XUMHU 33 OCHOBY
npuHAThl nojiokeHuss GI'OC COO o pasznuuusax 6a30BOro u yriryOJa&€HHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHs» COCTaBIIIET COBOKYIMHOCTH MPEIAMETHBIX 3HAHWH U
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHUW TI0JydaeT OMpeaeEHHOE TEOPETUUYECKOE JIOMOJTHEHUE, IO3BOJISIONISe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PaKTOIOTHUECKOTO
Mmatepuana. Tak, Ha yriayOJIEHHOM YypOBHE H3ydeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYEHUS OOBEMAa 3HAHMH O XUMHUYCCKUX
AJIEMEHTaX W CBOMCTBaX WX COCIMHCHHUN HAa OCHOBE PACIIMPCHHS M YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKINil, pacCCMAaTPUBAEMbIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMOJMHAMHKHU. M3yueHue mnepuoguveckoro 3akoHa u [lepuogmyeckoit
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUIX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnr, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ pEaKkIui  JOMONHseTCs  (HOpPMUPOBAHMEM  TpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XUMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yJemnsieTcss ocoboe BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuil.

Ocoboe 3HayeHWE WMEET TO, UYTO Ha COACp)KaHHWE KypCOB XUMHUU
yrayOn€HHOTO YPOBHS MU3YUECHHUS IS KIIACCOB OMPeAeIEHHOTO Mpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAOMOJHEHHWH K OOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIHMSHUE CMEXHBIC MPEAMETHI. Tak, HalpuMmep,
B COJICpKaHUM TpEeaMETa ISl KJIACCOB XUMHUKO-(pu3uyeckoro nmpoduss O60bIioe
3HaueHWEe OYyIyT WMETh AJIEMEHTHl y4eOHOTO MaTepuayia mo obmeir xumuu. [Ipu
M3YYCHUHW TIpeIMeTa B JIaHHOM CiIy4dae akIeHT OyAeT claelaH Ha OOUIHOCTH
METOJIOB TO3HAHMSI, OONTHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHas Teopusi (MOJIEKYJsipHasi Teopus B (PHU3UKE), 3aKOHBI COXPaHEHUS



MacChl M DHEPIHM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIM3a, NPEICTABICHUSA O
CTPOCHMHM BEUIECTB U APYTOE€.

B TO ke BpeMa B COAECpKAHMM MpeAMETa Ui KIACCOB XMMHKO-
Ouonornyeckoro npoduiis OonbIIMK yAENbHBIA BeC OyleT MMETh OpraHuyeckas
xumusi. B aTOM ciayudae mpenocTaBiseTcss  BO3MOXKHOCTD At Oosee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMUSI  XMMHMUYECKOW  OpraHu3aliu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K MNpUMEpYy, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUIbL, OEJNKH, YIJIEBOJbl, HYKJIECHHOBbIE
KUCJIOTBI U Apyrue. [Ipym 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MPEICTABUTEIEN
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYKAT OCHOBOM Uil W3Y4YEHUS
CYLIHOCTH MpoueccoB (OTOCUHTE3A, AbIXaHUS, MUIIIEBAPEHUS.

B miane ¢opMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHS
OOLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO TPUMEHEHHS HAYUYHbIX
3HAHUW M3yYCHHE TpeaMera «XUMUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBI3IX C Y4YEOHBIMU MpEAMETaMH, BXOSIIUMU B COCTaB
npeIMeTHbIX obOnacteil «EcTecTBeHHO-HAy4YHBIE NpeaMeThl», «Maremartuka u
uHpopmatuka» u «Pycckuii sI3bIK U TUTEpaATYpaY.

[Ipu wm3ydyenun yuyeOHOro mnpenMera «XHUMHUS» Ha YIrIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeIHero odiiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, NPAKTHYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemnienue
ATOW 3a7aud Ha YrayOJNEHHOM YpOBHE HW3Y4YEHHUS IMpeaMeTa Mpearnosaraer
pean3alMIo TAKUX LIEJIeH, KaK:

e (opmupoBaHue TpENCTABICHUNA: O MaTepUaTbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBCHHBIX HayK M e€ Beayled poiu B oOecreyeHUuu
yCTOMUMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  PEIIEHUH  MpoOjem
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTUU
MEJULIHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOYUHUKOB DHEPTUH, B
00ecCnevyeHnn paluoHaIbHOTO MPHUPOIONOIB30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pPEHHUSI M OOILIEH KyJIbTyphl UYEIOBEKa, a TaKKe SKOJIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO U IMIPUPOIHOI cpeje;

® OCBOCHHE CHUCTEMbl 3HAaHWM, JIEKANMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XWMHHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pAa3HBIX YPOBHIAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TE€PMOAMHAMHUYECKHUX W
KMHETHYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHUS XUMHUYECKUX PEaKIHH, O



XAMHYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaxX, 00 0OIImX
HAyYHBIX MPUHITUTIAX XUMHYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKUX 3HAHWA JII OOBICHCHHS
KITIOYEBBIX W W TPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHUS M
IIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIINUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBSI3aHHBIX ¢ XUMHUCH, MPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJOTUUECKON O€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOW3BOICTBEHHOH JESITCIBHOCTH 4YEJIOBEKa, CBSI3aHHOW C
XAMHYECKUM  TMPOM3BOJCTBOM, HCIIOJIB30BAaHUEM W IepepaboTKOH
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOoAaxX  IIO3HAHWS,
HEOOXOJUMBIX IS TPHOOPETCHHS YMEHUH OPHUCHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHS XHMHYECCKUX SBJICHUM, HWMCIONIUX MECTO B
NPHUPOJIC, B MPAKTHUECKON JIEATCILHOCTH U TIOBCEIHEBHOW YKU3HH.

B 1muraHe peanmuzanuu MEPBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIIUX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CpPEIHETrO OO0IINero oO0pa3oBaHUS TPU U3YYCHHH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM YpOBHE 0COOYI0  aKTyaJdbHOCTh
NpUOOPETAIOT TaKKE [IETU U 33/1a4H, KaK:

® BOCIHUTAaHWE YOSKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPOJIHI,
YBOKEHUS K TIPOIleCCYy TBOpPUYECTBA B O0JIACTH TEOPETHYECKHX U
NPUKIAIHBIX HMCCIEIOBAaHUN B XUMHUH, (HOPMHUPOBAHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHBAIlMM K OOYYEHHWIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIUTAHWUIO  HAa  OCHOBE  YCBOCHHUSA
00IIIeUeTIOBEYCCKUX IIEHHOCTEH;

® pa3BUTHC MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX M TBOPUYECKUX
crocoOHocTel oOydaromuxcs, (OpPMHPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢eCCHOHATBHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HU;

e (opmupoBaHne yMeHWH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIB30BAHUS,
Pa3BHUTHE DKOJIOTHYECKON KYJIBTYpPbI, TPHOOPETEHNE OTBbITA 0OIIECTBEHHO-
MIOJIE3HOM DKOJOTUYECKON IESTEIbHOCTH.

OO6muiee yncIo 4acoB, MPEAYCMOTPEHHBIX NIl U3YYCHHS] XUMUW HA YTITyOJIEHHOM
YpOBHE cpeaHero oouiero odpazoBanusi, cocrabiseT 204 yacoB: B 10 kimacce —
102 vaca (3 gaca B Hememwo), B 11 kmacce — 102 gaca (3 waca B Hemenro).



COAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYEeCKONH XUMHH.

IIpenmer ©  3Ha4YeHHWE  OpPraHUYECKOM  XHUMHUH, INPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSAUHEHHM.

DNEeKTpOHHOE CTPOEHHE aToMa yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXHOCTM aToMa yriepoaa. XuUMHYecKas CBS3b B
OpraHMYecKUX COeAMHEHUsX. Tumbl TUOpPUAM3ALMU aTOMHBIX  opOuTanen
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKuenTopHblil). TUNBl NepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHas cBA3b. CrocoObl pa3phiBa CBs3EM B MOJIEKYJax
opranndeckux BemiectB. [loHsiTHe O CBOOOAHOM paaukane, HykjIeopuie Hu
anexTpoduIe.

Teopust crpoeHuss opraHuueckux coeauHennii A.M. byrtaepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYecKuX coequHeHud. MonekysipHble U CTPYKTYpHBIE  (POPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHa,
ckenetHad. M3omepusa. Buabsl u3omepun: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3PDEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P DHEKTHI).

[IpencraBnenne o kinaccupuKanuu oOpraHuyeckux BemiecTB. [lonsTue o
dynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIaTypa opranndeckux coeauHeHuii (IUPAC) u TpuBHaNbHBIC Ha3BaHHS
OTJEJBbHBIX IPEACTABUTEIECH.

OcobenHoctu U Kiaccuukanus OpraHuYecKux peakimuil. OKUCITUTETHHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHS BELIECTB U MX MPEBPAILCHHI:
O3HAaKOMJICHHE C OO0pa3laMyd OpPTraHWYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, OIIBITHl [0 MPEBPALICHUI0 OPraHMYECKUX BEILIECTB IIPU HArpeBaHUU
(nnaBneHue, oOyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJEIEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoB, 001Iast ¢popMyia, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yriepoaa, c-cBa3b. DU3MUECKHE CBONCTBa
AJIKAHOB.



XUMHUYECKUE CBONCTBA aJKaHOB: PEAKIMU 3aMEIICHUs, W30MEpU3alluu,
JNETUAPUPOBAHMS, ITUKIIM3ALIMK, TUPOIU3a, KpekuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKIui paauKalIbHOrO 3aMEeIICHUSI.

Haxoxnenue B npupoje. CiocoObl MOTydYeHHs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O0mas ¢popmynna, HOMEHKIaTypa U usomepusa. OcodeHHOCTU
CTPOCHHS W XHMHUYCCKHX CBOMCTB MaJblXx (LHUKIONPONAaH, HUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTAaH, IUKJIOTeKCaH) HHUKIoalKkaHOB. CrocoObl MOJy4YeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'oMosnorudeckuii psii ajkeHoB, oOmas GopMyrna, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNI — ajKEHOB, SP°-
rudpuan3anus aTOMHBIX oOpOuTaned yriepona, 6- ¥ m-cBa3u. CTpyKTypHas u
reoMeTpuyeckas (IMc-TpaHc-) wu3oMepus. Dusnueckne CBOMCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMU MPUCOCAUHEHHUS, 3aMEIICHUS] B O-TIOJIOKECHHUE
npy JABOWHOMW CBsI3M, TMOJUMepu3aluu M okucieHus. [IpaBumo MapkoBHUKOBA.
KauecTBeHHbIe peaknyu Ha JBOHHYIO CBS3b. CIOCOOBI MOTYyUYECHUS] M TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH IJIEKTPOHHOTO CTPOSHUSI U XUMUUECKUX CBOWCTB
conpspbkEéHHBIX  AaueHoB, 1,2- wu  1,4-npucoenunenue.  [lonumepuzanms
CONpPsDKEHHBIX JUeHOB. CrTOCOOBI MOTYyUYEHUs U PUMEHEHUE aJIKaueHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, o0mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBONCTBA aTKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKlUW  [PUCOCIUHEHMS, JIUMEpHU3alud U
TpUMEpPHU3ALNH, OKUCIeHUA. KUCIOTHBIE CBOMCTBA aIKWHOB, MMEIOIIUX KOHIEBYIO
TpOHHYIO cBsi3b. KauecTBeHHBIEC peakiiu Ha TPOHHYIO CBA3b. CIOCOOBI MOTyUYEHUS
U IPUMEHEHHE aJKUHOB.

ApoMaTH4eCKue yIiIeBOJAOPOAbl (apeHbl). ['OMOJIOrHYECKU psll apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OcH30a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMENICHHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM paJuKale, pPEeaKUUd TPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oensoma. IlpencraBienne 00 OpPUEHTUPYIOMIEM JCHCTBUU 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaIKWIBHBIX PaJUKAIOB, KapOOKCHIBHOMH,
TUAPOKCUIBHOM, aMHUHO- W HUTPOTPYMIMbI, aTOMOB TajsoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuzanus ctupona. CriocoObl MonyyeHus u
MIPUMEHEHUE apOMaTUYECKHUX YTIIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxiaeHue.
KameHnHblit yrosib 1 nmpoayktsl ero nepepadotku. CrnocoOsl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KATaAIUTHUYECKUM), PpUPOPMHUHT, MHUPOJIU3.
[TponykThl nepepabOTKU HEPTHU, UX MPUMEHEHUE B MPOMBIIIUIECHHOCTH U B OBITY.

['eneTnyeckas cBA3b MEXKY Pa3IMUHBIMU KJIaCCaMHU YTJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOrEeHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIy, [HAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOTO W CIHUPTOBOTO
pacTBopa MIEnoun. B3auMOIEUCTBUE NUTAJIOTCHAIKAHOB C MAarHUEM M IUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUAX. Hcnonp3oBanue
raJlOreHIPON3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYCHHS BEIIECTB W HMX IPEBpaIleHUN:
u3ydeHue (PU3MUYECKUX CBOUCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJAOPOJOB PA3IMUHBIX KJIACCOB (0OeclBeUMBaHUE OPOMHOW WIIH
WOJHOM BOJIBI, PAcTBOpa IEpMaHTaHaTa Kajiks, B3aUMOJICHCTBUE alleTUJIEHA C
aMMUayHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja ¥ BOJOPOJA B OPraHUYECKUX BEIIECTBAX, IOJYyYEHHE OTUJICHA W
U3Y4YEHHE €T0 CBOWMCTB, O3HaAKOMJIeHHE C KoyuekmusMu «HedTb» u «Yromwsy», ¢
oOpa3liaMu  TUIaCTMAacC, KaydyKOB ¥  PE3UHBI, MOJCIHPOBAHUE MOJICKYII
YII€BOJOPOI0B U rajJOreHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkanue opranu4eckue COeAUHEHUS.

[IpenensHble ogHOaTOMHBIE cnUpThl. CTpoeHue MosieKyn (Ha mpumepe
MeTaHoJla W dTaHona). ['omonorumueckuit psa, obmas dopmyrna, H30MepuUs,
HOMEHKJIaTypa W kiaccuukanusa. Dusmdeckue CBOWCTBA  MpeleabHBIX
OIHOATOMHBIX CHUPTOB. BoIoponHble CBSI3M MEXIAYy MOJIEKYJIAMH CIHUPTOB.
XWMHUYECKHE CBOWCTBA: pEaKUUMU 3aMElIeHUus, JAEeTHApaTaliH, OKUCICHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKUMU U  HEOPraHUYECKUMHM  KHUCIOTaMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIUPTHI. [J[eMCTBUE ATaHOIa U METaHOJIa
Ha opranu3Mm uesjoBeka. CrnocoObl MOJyYeHHS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupsl, HOMeHKIaTypa U u3oMepus. OCoOOCHHOCTH (QU3UICCKUX H
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — ATUJIEHIVIMKOIb WM TiHlepuH. Pu3ndeckue u
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEUICHUS, B3aHUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAaueCTBEHHAs peaklHsi Ha MHOTOATOMHbIE
cupthl. [lpencraBieHre 0 MeXaHW3ME peaklIuid HYKICO(PUIHHOTO 3aMEIEHUS.
HleiictBue ©Ha opranusM denmoBeka. CmocoObl TOMyYeHUsS U TNPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYIINbl U
O0enzonpHOTO sAnpa. duzmyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (peHona. KauectBeHHble peakunu Ha ¢(eHod. TokcuyHOCTh (¢eHona.
Cnoco0bI nonydeHus: U npuMeHenue gpenosna. GenondpopmanbaeruiHas cMoa.

KapOoHunbHbie coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMONOTHYECKUE PANbl albJETUIOB U KETOHOB, OOIIas
dbopmyna, uzoMepus U HOMEHKIaTtypa. DuU3MYecKHe CBOWCTBA albJACTHIOB U
KEeTOHOB. XHMMHYECKHE CBOMCTBAa  albJCTHUJOB U  KETOHOB: peakuuu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnioco0bl moJTy4eHUsI U MPUMEHEHUE aJIbJIeTU0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3omMepust u HoMeHkIaTypa. dusnyeckue cBoricTBa
OJTHOOCHOBHBIX TMPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakiusi dTepuuKaIMi, PEAKIUH C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaa.
OCOOEHHOCTH CBOMCTB MYpPaBbHUHOW KHCJIOTHI. [loHSTHE O TMPOU3BOIAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, TAJIbMHUTHHOBAs, OJICMHOBAsS, JUHO/EBAS,
JUHONIeH08as KUCIOTh. CIIOCOOBI MOJTydYeHUs U TPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxueie >¢upsl. ['omosorudyeckuii psii, obmias Qopmyrna, uU3oMepus |
HOMEHKIaTypa. Du3nyeckue M XUMHYECKHE CBOWCTBA: THUIAPOJINA3 B KHUCION U
IEITIOYHOU CpeLE.

Kupswi. Ctpoenune, Gpuznyeckue 1 XUMUIECKHE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IesIouHOM cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJIEPIKAIIUX OCTATKH
HENPEICIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOE.

MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIee IeHCTBHE.

O6mas xapakrepucTuka yrieBoaoB. Kiaccudukaius yrieBoioB (MOHO-, Tu-
WU Tonmcaxapuibl). MoHOcaxapuIbl: TIIOKO3a, (PYyKTO3a, rajgakro3a, pubdo3a,
ne30kcupudo3a. Ou3ndeckue CBOMCTBA W HAXOXJICHHE B mpupoje. PoTocHHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBAETUIHON
TPYIII, CIHUPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIprMeHeHHMe TIIIoKOo3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBiuBaronye 1 HEBOCCTAHABIMBAIOIIME TUcCaxapuabl. [ mapoins
nucaxapunoB. Haxoxaenue B nmpupoje u npuMeHenue. [lonucaxapuabl: Kpaxmannl,
TIMKOTeH W 1esutojio3a. CTpoeHHe MaKpOMOJEKyJl Kpaxmaia, TJIWKOTeHa |
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA KpaxMalla M UEJUTIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAYECTBCHHAas PEaKUHs C HOAOM. XHUMHUYECKHE
CBOMCTBA IIEJUIIONIO3BI: THUAPOIHN3, ToydyeHue 3(GUpoB IeIosio3bl. [loHsTtue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DKCIIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB W KX NPEBPALLICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBHE 3TAHOJA C HATPUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B AJbJIETH] HA PACKaJ€HHOM MENHOW NIPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXXHO HCIIOJIh30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha aibACTHAbl (C THAPOKCHIOM
muammuHcepeopa(l) wu  rugpoxcumom  memu(ll)), peakuums raunEepuHa
ruapokcugom Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), BzammopaeicTue
Kpaxmajia C MOJOM, PEIICHUE APKCIEPUMEHTAIbHBIX 33Ja4 no TeMaM «CnupThl U
¢denoinby, «KapooHoBbie KUCTOTHI. ClloKHBIE 3(DUPBD.

A3oTcoaep:Kalie OpraHudecKkre coeJuHEeHM .

AMHHBI — OpraHMYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyeckue W apoMaTHYECKWe, TEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekys, obmas ¢opmysa, U30MepHsi, HOMEHKIATypa U (U3UYECKUEC
cBoMcTBa. XMMHUYECKOE CBOMCTBA anndaTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C Aa30THUCTOM KHUCJIOTOM.
Conu aJIKuIaMMOHUS.

AHWIMH — TIPEJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHWwIMHA. B3auMHOe BIMsIHUE TPYII aTOMOB B MoJieKyJie aHwiMHa. OcoOeHHOCTH
XUMHYECKUX CBOMCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHwiIMH. CrocoObl
NOJIyYeHUs W TNpUMeHeHue anudarnyeckux amMuHOB. [lonmydeHuwe aHWIMHA U3
HUTPOOEH30IA.

AmMuHoOkucnoTel. Homenknarypa u nzomepusi. OTaelbHbIE TPEACTABUTENH O.-
AMMHOKHCIJIOT:  TJIMIUH, ajnaHuH. @Du3uyeckue CBOMCTBA  aMHUHOKMCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX OpPTraHHYECKHX
COCIMHEHUN, peakiys MOJUKOHACHCAIMN, OoOpa3oBaHWE TENTHIHONH CBS3H.
buonorndeckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MIENTUIOB.

benku kak npuponssle monuMepsl. llepBuuHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XMUMHYECKHE CBOMCTBAa OEIKOB: THUAPOJH3, JICHATYpAaIlHs,
KaueCTBEHHBIE PEAKIIMU Ha OCIIKU.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHS BEUIECTB M HMX IPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATYypalus OCJIKOB NMPU HArpEeBaHUU, IBETHBIC
peaknuu Ha OCNKH, PEIICHHE HKCIIEPUMEHTANTBHBIX 33/1a4 10 TeMaM
«A3oTconmepKamiue  OpPraHU4eCcKue  COCIUHEHUS» U «Pacnio3HaBanue
OPraHUYECKUX COCTMHEHUI.

BricokOMOJIEKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIUS U TTOJTUKOHICHCAIIUS.

[Tonumepnbie Matepuanbl. I[lmactmaccel (TOMUATUIIEH, TOJIUIIPOIUIICH,
MOJIMBUHUWIXJIOPU,  TMOJUCTUPOJ, TMOJTUMETUIMETAKpUIaT, TMOJUKAPOOHATHI,
noNMATHIICHTepeTanaT). Y TUIN3alus U nepepadoTka miacTUKa.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaaueHoBbIN, XJIOPOIMPEHOBBIN, U30MPEHOBBINA) U CHIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MWENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonmumepsr CIIELUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AJIEKTPONPOBOIAIIME OJUMEPBI, OHOpa3iaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl M3YyUYCHHS BEIIECTB W HMX IPEBpaIleHUN:
03HAKOMJICHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE JKCICPUMEHTAIBHBIX 3amad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxnenue wmosiekyyisipHOl (OPMyNbl OPraHMYECKOTO COCAMHEHUS 10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HAaXOXJICHUE
MOJIEKYJISIpHOU  (OPMYJIBI OPraHMYECKOTO COEIMHEHUA Mo Macce (00BEMY)
NPOJYKTOB CTrOpaHus, MO KOJWYECTBY BemlecTBa (Macce, o0BEMY) MPOAYKTOB
peakluud W/UIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIH CIIOCOOOB
NOJIyYEHUSI, ONPEACIICHUE [OJM BbIXOJla MPOAYKTa PEAKUUHU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBSI3EM NIPU M3YYEHUH OPraHUYECKOW XHMUHU B
10 xiacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAayYHBIX TIOHSATUM, TaK MW TMOHATHH, NPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukamus, HaOII0IeHNe, HW3MEpEeHue,
AKCHEPUMEHT, MOJIEIb, MOJEIUPOBAHUE.

du3nka: wMarepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIWYUHBI, CAMHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: knetka, opraHu3M, OJKOCHUCTeMa, Owochepa, meTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHbI TUIl MUTAHUS, OPOKEHUE,



dorocunTe3, abIXaHWE, OEIKH, YIJIEBOABI, JKUPBL, HYKJICUHOBBIE KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOILIUBO.

TexHonmorusi: MNUIIEBBIE TMPOIYKTHl, OCHOBBI PAllMOHATBLHOTO THTaHUS,
MOIOIIIE CPENICTBA, MATEPUAIIBI N3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJOKOH.

11 KJIIACC

OBIIIAS U HEOPT'AHUYECKASA XUMUSA

TeopeTuvyeckre OCHOBbI XUMHUM.

Atom. CoctaB aTOMHBIX saep. XuMudeckuil snement. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC 4YHCJIAa. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMHUUECKUX JIEMEHTOB (S-, P-,
d-, f-omementsl). PacrpenencHue SJIEKTPOHOB IO aTOMHBIM — OPOHUTAIISM.
DNeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(MUTYpAIlUd HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u I[lepuoanueckas cucTeMa XMUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepuoandeckoil cucTeMbl
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHEed CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJIOXKHBIX BEIIECTB IO TpynmaM ¢ M[epuojaM. 3HaA4YEeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMuueckass CBS3b. BHABI XMMHYECKOW CBs3M: KOBaJICHTHasl, HWOHHasi,
MeTayuTmdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3W: OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBINA. DHEprus u JyuHa cBsi3u. [[oJapHOCTh, HaMPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3u. KpaTHble cBs3u. BomopogHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOIEHCTBUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MIPUMEPE COCAMHEHMI
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBneHnre 0 KOMIUIEKCHBIX coenuHeHUsIX. CocTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTelb, JUTaHAbL. 3HAYCHHE KOMIUICKCHBIX COCIMHCHUM.
[ToHATHE O KOOPAWHAIMOHHON XUMHH.

BemecTtBa  MOJEKyISIpHOTO W HEMOJIEKYJISIPHOTO  CTpPOCHHUS.  THIIbI
KPUCTAIITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHuble pacTBOphl. [IpeacraBinenue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsAipHas KOHIEeHTpanus. HackleHubie u
HEHACHIILICHHbIC pPacTBOPBI, pacTBOPUMOCTb. Kpucramiornaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. TpUBHATbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON U OpPraHUYeCKOM
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIH.
TepMOXUMHYECKUE YPABHEHHUS.

CKopoCTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAaKTOPOB.
['omorenHble 1 reTeporeHHble peakuun. Karanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMHuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIIEHTPAllUM BEILECTB, YYACTBYIOIIUX B
peakuuu. [punnun Jle Hlarense.

OnekTponuTuyeckas auccormainus. CuibHble HW  cla0ble  3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuuu.  CTeneHb  OKHUCJICHUA.
Okucnurelb W BOCCTAaHOBUTEJNb. IIpolecChl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxxneiimue OKHCIUTENM W BOCCTAHOBUTENIHU. MeTOa 3JIEKTpOHHOTO OarnaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BEIIECTB.

OKCMEpUMEHTAIbHBIE METOJIbl M3yYE€HHUs BEIIECTB M HX IMPEBpAICHUM:
paziokeHUue MEepoKCHAa BOJAOPOJAa B TPUCYTCTBUU KaTaliu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IIPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl PacTBOPOB C IOMOIIBIO HHJIMKATOPOB, M3YUYCHHUE BIIMSHHUS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pPEaKIUH M TIOJOXKEHHE XUMHUYECKOTO
paBHOBECHS.

Heopranuuyeckasi xXuMus.

[lomoxxenne HemetayuioB B lleproanmyeckor CHCTEME  XMMHUYECKUX
anemenToB /.M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS UX aToMoB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOWCTBA: PEaKIUU C
METAJUIAMA W HEMETaUlaMHM, BOCCTAaHOBUTEIIbHBIE CBOWMCTBA. [ 'Wapuabl.
TonnMBHBIE 3JIEMEHTBI.

lamorensl. Haxoxknenne B mpupoje, CrocoObl MONYyYeHUS, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA. |'aloreHoBOmOpObl. BaxkHeWne KUCIOPOICOACPHKAIIME
COEeIMHEHUS TanoreHoB. JlabopaTopHbie W TPOMBIIIIEHHBIE CIIOCOOBI TOTyYCHHUS
raJIOTEHOB. [Ipumenenue raJlIoT€HOB 51 1504 COCJIMHECHUH.



Kucnopoa, o3on. JlabopaTopHble U MNPOMBIIUICHHBIE CIHOCOOBI TMOTYYEHUS
KUCI0poJa. PU3NYECKUE U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxpaenue B mpupojie, CHOCOObI TOJNY4YeHUs, (QU3HUECKUE U
xumuueckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcum cepwi(IV), oxcua
ceprl(VI). CepHucrass u cepHasi KUCIOTHI U HX coiid. OCOOEHHOCTH CBOWMCTB
CEpHOU KUCIOThI. [IpuMeHeHue ceprl U €€ COETMHEHU M.

Azor. Haxoxaenue B mOpupoAe, CHOCOObI MONMy4deHHs, (U3HUECKHEe U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUABL. OKCHIBI a30Ta. A30THCTast U a30THAas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpuMeHeHue azora
U €ro COCIMHECHUI. A30THbBIE Y00pEHHUS.

®docdop. Haxoxaenue B mpupoje, crnocoObl MONydeHUs, (PU3HUECKUE U
xumuueckue cBorctBa. Dochuasl u dochun. Oxcunsl docdopa, dhochopHas
kuciota U e€ conu. Ilpumenenune ¢ocdhopa u ero coenuHeHuit. docdopHbie
yI0OpeHus.

Yrnepon, HaxoXJIeHWE B TpUpoje. AJIOTpONHBIE  MOAU(UKAINY.
dusznyeckne W XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yriepona(ll), okcua yraepona(lV), yrompHas kuciora u €€
COJIM. AKTUBUPOBAaHHBIA yroib, aacopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOoCThIX BEIIEeCTB, 0OPa30BaHHBIX YIIEPOJIOM, U €ro
COEeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MONy4eHHs, (U3MUECKUE U
xumuyeckue cporcTBa. Oxcun kpeMHusA(IV), kpeMHueBas KUCIOTA, CUIUKATHI.
[IpumeneHue kpeMHHUs U ero coeauHeHui. CTeK0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcOOEHHOCTH CTPOCHMSI DIIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTamuioB. OOmue
¢usznueckre CBONCTBA MeTAIOB. [IpuMeHeHHEe MeTa/ioB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psAJ  HampsbkeHui  mertamwioB.  OOmue  crnocoObl
MOJTYyYEHUS METaJIOB: TUAPOMETAILTYpPIrUs, MUPOMETAILTYPIUS,
anekTpomeramutyprusa. llonsarue o koppo3uu MeramuioB. CrocoObl 3amUTHl OT
KOpPPO3UH.

O6mrast xapakrepuctrka MeTauioB |A-rpynmsr [lepuomnueckoit cuCTEMBI
XUMUYECKUX dJeMeHToB. HaTpuii u kanuili: mnonydyeHue, (QU3HUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mrast xapakrepuctuka metamioB |IA-rpynmer [lepromudeckoil cucTEeMBbI
XUMUYECKUX 7HJIEMEHTOB. MarHuii ¥ KajapUui: moaydyeHue, (Quanyeckue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAMHEHUH.
Kéctkocth BOJIBI 51 CIIOCOOBI eé YCTpaHEHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeJuHEeHUuH. AMQOTepHBIE CBOWCTBA OKCHIA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

OO6mast xapakTepucThka METaUIOB M000YHBIX mnoarpynn (b-rpymm)
[Tepuoauueckoi CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

DuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auXpoMaThl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [loyyeHrne u mpuMeHEHne Xpoma.

OU3UYeCKUe M XHMHUUYECKUME CBOMCTBA MapraHia M €ro COCIUHEHUM.
Baxneitimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua(VII). [lepmanranat kanaus, €ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Keje3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHUe xene3a
U €ro CIUIABOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA MeaU U €€ coenuHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHU.

[Muuk: momydyeHue, (QU3MUECKMEe M XUMHUYECKHE CBOMCTBA. AMQoTepHbIe
CBOICTBA OKCHJIA ¥ TUAPOKCHUIA IIUHKA, TUIPOKCOKOMILICKCHI IMHKA. [[puMeHeHue
LIMHKA U €TO COCIMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BELIECTB W MX MPEBpALICHHII:
U3ydeHre oO0pa3ll0oB HEMETaJUIOB, TOpeHue cepbl, docdopa, *kenesza, MarHus B
KHCJIOpOZE, H3Y4YEHHE KOJUIeKIMH «MeTamuipl M CIUIaBbD), B3aUMOJEUCTBUE
MIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAJIJIOB C BOJOUN (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U KEJle3a C PacTBOPAMHU KHUCIOT U
1IEJI04€M, KAYECTBEHHbBIC PEAKI[MM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOAA
U KaTHOHbl METAJUIOB, B3aWMOJECHCTBUE TUAPOKCHUJIOB aJIOMUHHS M LHUHKA C
pacTBOpamMu KHUCJIOT U LIEJI0YEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHUs», «A30T U Qochop U UX COCAUHEHUS»,
«MeTasuibl TIIaBHBIX MTOATPYIID, «MeTamuibl MOOOYHBIX MOATPYTII.

XHMHUSA U )KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonsTue
O Hay4yHbIX METOJAaX NO3HAHUA W METOAOJIOTMA HAYYHOTO MCCJIEIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [IpombIiieHHbIE
crocoObl MOYYEHHUs BaKHEUIIMX BEUIECTB (Ha MpHUMEpPE MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpoMbllIeHHbIE CIOCOOBI MOTYYEHUsS] METAIIIOB U
CIIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWIEH CpPelbl U €r0 IMOCIEICTBUA.
Ponp xuMuu B o6ecniedeHnH SHEPTeTUUECKONW 0€30MaCHOCTH.

Xumusg H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeacta. [IpaBuia
WCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poip XMMUM B pa3BUTHUU MEIULVHBI.



XHUMHS UM OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC M00aBKH. Pollb XuMum B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmetrnueckne m mapdroMmepHbie cpeicTBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIHOJIb30BaHUS MpenaparoB OBITOBOW XWMHUU B TIOBCEAHEBHOM
JKU3HH.

XUMHS B CTPOUTEIIBCTBE: BaKHEHIIIME CTPOMTEIBHBIE MaTepHaibl (IIEMEHT,
OCeTOH).

XUMHS B CETBCKOM Xx03sicTBe. OpraHndeckue U MUHEPAJIbHBIC yI0OpCHHUS.

CoBpeMeHHBbIC KOHCTPYKIIMOHHBIC MaTEpHAaNbl, KPAaCKH, CTEKIIO, KepaMHKa.
Matepuaibl 1Jis 2JIeKTpoHuKH. HaHOoTeXHOI0TH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHM, €CIU OJHO U3
BEIIIECTB WMEET NpHUMecH, Macchl (00béMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, eclii OJIHO M3 BEIIeCTB JaHO B BHJIC PACTBOpa C OMNPEHCIEHHOU
MacCoBOM JI0JIeM pPacTBOPEHHOTO BEIIECTBA, MAaCCOBOW JOJM W  MOJISIPHOM
KOHIICHTPAIIMK BEIIECTBA B PAcTBOpPE, JOJW BBIXOJa NPOAYKTa PEaKIMH OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBA3€d TNpH  HM3YYCHUH  OOmer u
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTJIEIbHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiaccHUUKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHHUE, IKCTICPUMEHT, MOJIEIh, MOACITUPOBAHHUE.

dusmka: Marepus, MHUKPOMHp, MaKpOMHUpP, aTOM, OJEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOIIBI, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPIreTUUSCKUI YPOBCHbD,
BEIIIECTBO, TeJIO, O0BEM, arperaTHOE COCTOSIHME BEIISCTBA, HJICAIBHBIA Ta3,
(br3HUYeCKUe BETUYMHBI, ¢TMHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buomnorus: kneTka, opraHu3M, 3KOCHUCTeMa, Onocdepa, MeTaboInu3M, MaKpo-
1 MHUKPOJJIEMEHTBI, OCIIKH, KUPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TIOTOK SHEPTUH B IKOCHUCTEMAX.

['eorpadms: MuHEpAIIBI, TOPHBIC TIOPOABI, TOJIE3HBIC HCKOMAEMBbIC, TOILIMBO,
peCypcehbl.

TexHomoTHs: XUMHUYCCKasT IMPOMBIIUICHHOCTh, METAJUTyprHUs, CTPOUTEIbHBIS
MaTepHalibl, CEIbCKOX03IUCTBEHHOS IPOU3BOJICTBO, IHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOHU3BOICTBO KOCMETHYCCKHX



mnpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUaJIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'UH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TIPOI' PAMMBI 110 XUMNWN
HA YTIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBeTcTBUM C CHCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS Npeamera «XHUMHUS» Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHUsl BBIACJICHBI CJICAYIOIIUE COCTABJISIONIME: OCO3HAHUE
0oOydJarolmuUMHUCsl POCCUMCKOM Tpa)KJaHCKOWM HIEHTHUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEAECIICHUIO; HAJTMYUE MOTHUBALIUU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
OPUHATHIMH B OOIIECTBE TMpaBWJIaMHM M HOPMaMU TIOBEACHUS, HaJIU4ue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYIbTYpPbl; CHOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE pE3ylbTaThl OCBOCHUSA IMpeaMera «XUMHS» OTPaXaroT
c(hOpMUPOBAHHOCTh OIBITA I[IO3HABATEIBHOM M TPAKTUYECKOW JIESATEIHLHOCTH
o0ydJaromuxcs B Mpoliecce peain3aiu 00pa3oBaTeIbHON JIESITEIIBHOCTH.

JIMYHOCTHBIE PE3ylbTaThl OCBOCHUSA IMpeaMera «XUMHS» OTPaXKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTHYECKOM J1€ATETHbHOCTH
oOydJaromuxcs B IMPOLECCe peaau3alud 00pa3oBaTeNIbHON NEATeIbHOCTH, B TOM
YUCJIE B YACTH:

rPaKAAHCKOI0 BOCITUTAHUA

OCO3HAHMS 00YYAIONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKECHUS K 3aKOHY U MPABOIIOPAIKY;

IIPEACTABICHUS O COLMAJbHBIX HOPMax M NPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUHN B KOJIIICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENBbHBIX 3a7a4, BBHITOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEeHTBI IPYTUX MPHU aHAIU3€ PAa3IMYHbIX BUJIOB YI€OHOU €SI TEIbHOCTH;

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOILIEHHUS K HCTOPUYECKOMY M HAYYHOMY HAcCIEIUI0
OTEUYECTBEHHOUN XHUMUM,;

YBaXXEHUSI K MPOLIeCCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPWIOKEHUST XUMHMH, OCO3HAHHUS TOIO, 4YTO JAHHBIE HAYKHA €CTb pPE3yJIbTaT
JUINTETTFHBIX ~ HAONIOACHWH, KPOMOTIMBBIX  OKCIIEPUMEHTATBHBIX  ITOMCKOB,
IIOCTOSIHHOTO TpyZza YYEHBIX 51 IIPAKTUKOB;



WHTEpPECAa W TIO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH M TOCICAYIOMEM
aHanm3e WH(OpPMAIUU O TIEPEIOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBEHHOMU
XHMHH,

JAYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUCCKHUMHU SBICHHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh Ha MOPaJTbHO-HPAaBCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJACHUEC M TIOCTYNKH CBOMIX TOBApHIICH C
NO3UITMH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHHMSI TOCIICICTBUN
MOCTYITKOB;

(opMupOBaHUs KYJbTYPbI 310POBbSI:

NMOHMMAaHHUS IIEHHOCTEH 370pOBOr0 MW Oe3omacHOro oOpasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY H
TICUXHYECKOMY 37I0POBBIO;

coOmro/ieHus1 TpaBuil 0e30MacHOro oOpalleHusi ¢ BellecTBaMU B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYAOBOU JIEATEIHHOCTH;

NOHMMAHUS I[EHHOCTH TIPaBWJI HHIUBHAYAIBHOTO M  KOJJICKTHBHOTO
0€301acHOr0 IMOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3I0POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPeOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KypEHHUS );

TPYJA0OBOT0 BOCITUTAHMS:

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCIIECOBATEIbCKOM
JCATCIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W APYrMX BHJIAX
JCATCIIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCcTHE B PCIICHHH IPAKTHYCCKUX 3ajad
COIIMAJIbHOM HAIPAaBJICHHOCTH (B paMKax CBOETO Kjacca, IIIKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY U3YYCHHIO TPO(ECCUil pa3IMuyHOTO poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUH 0 XUMUH;

YBOXECHHUS K TPYIY, JIOASM TPyAa U pPe3yibTaTaM TPYAOBOU ACSATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIYATbHOU TPACKTOPUU
oOpa3zoBaHus, Oyaymied mpodeccur W peaau3aliid COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

IKOJIOTHYECKOT0 BOCIIUTAHUS:

AKOJIOTHYECKH IEJIECO00Pa3HOT0 OTHOIICHUSI K TPHUPOJIC KAK UCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAaHUST TI00aTBFHOTO XapakTepa dKOJOTHUECKHUX MPoOIeM, BIUSHUS
HSKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE TIPUPOTHON M COIMATIBLHOMN CPEeIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOJIHON cpelie, YMEHUsI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJIOTHUYECKHUE
MOCJICICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTbITa NeATebHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIHLHOM, KOMMYHMKATUBHOW M COIMAIbHOM
MpaKkTUKe, CIOCOOHOCTM ¥ yMEHHUSI AaKTUBHO TMPOTHUBOCTOSTH HJICOJIOTUH
xemopoouu;

HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMAaHUs CrnenuUKH XMMHU Kak HayKd, OCO3HaHuUS €€ poju B
dbopMUpPOBaHUY PAMOHAIIBHOTO HAyYHOT'O MBINUICHUS, CO3JaHUU I€JIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TMPOoOJIeM COXpaHCHUS
IPUPOTHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XHMHUU Ui COBPEMEHHOM
OUMBWIN3ALUMNA: B €€ TIyMaHUCTUYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO37aHMM HOBOM 0a3bl MaTepuaibHOM KYJIbTYpbl, B PEIIEHUU TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS UYEOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYeHUH
YCIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4yjeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMaHUs CYHIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJydaeMble 3HaHUS NIl aHAIHM3a M OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U
MIPOUCXOIANINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB M MMEIONMUXCS JIAHHBIX C IENbI0 TOJYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
pelIeHHs POOJIeM B peabHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKOM NI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHHI0, K AaKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTSIMH;

HMHTEpeca K 0COOCHHOCTSIM Tpyda B pa3iuyHbIX cepax mpodeccuoHaIbHON
NeSATEebHOCTH.



METAINPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSCHUS MPOTPaMMBI 10 XUMHU HA yPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMBIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIHCHUPUKY METOIOB ITO3HAHUSA,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE,
mporece, CUCTeMa, HayYHbId (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIeIOBaHUE, HAOTIOACHNE, U3MEPEHHE, SIKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIC Y4YeOHBIC ICHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecrieynBaronue dbopmupoBaHue GyHKUIMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yYHHBEPCAIbHBIC YYCOHBIC
JNEUCTBUA B MMO3HABATEILHONU U COI[MATIBHOM MTPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXarOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIBLHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENTbHO  (QOpMYNIHpPOBaTH W aKTyallu3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU ACATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX
JNOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIbHOCTU C TOCTABIEHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUI MPUEMBI JIOTHUECKOTO MBbIIIICHUS:
BBIACJISITh XapaKTEpHbIE MPU3HAKHU IMOHATHI M yCTaHABJIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TOHATUSA JJIS1 OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUSI W KPHUTEpUU [JIs KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUii;

YCTaHABIMBATh MNPUYUHHO-CIECICTBEHHBIE CBA3UM MEXAY H3YyYa€MbIMHU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKICHUS (MHAYKTUBHbIC, JEAYyKTHUBHbBIE, IIO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHMS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MIPUMEHSIThH B MPOIECCE MO3HAHUS MCIOJIb3YyEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIbHBIE TPEACTABICHUS — XUMHUECKUN
3HaK (CHMBOJI) »JJI€MEHTa, XuMHuueckas (opmylia, YpaBHEHHE XUMHUYECKOU



peaKknmuu — TPH PENICHUH YYCOHBIX IMO3HABATCIBHBIX M TMPAKTUYCCKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICILHBIC MPECTABICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

0a3oBbIe UCCIeI0BaTeIbCKUE NeHCTBUA:

BJIaJICTh OCHOBAaMHU METOJOB HAyYHOT'O ITO3HAHMS BEIIECTB M XUMHUYCCKUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33]]a4H UCCIICOBAHNUS, UCIIOIH30BATh TOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIUpPOBaHHBIC BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHM CAMOCTOSITEIIPHOTO TUIAHUPOBAHUS U IMPOBEACHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAOIIOAATh 32 XOJI0M
nporecca, CaMOCTOSTENILHO MPOTHO3UPOBATh €ro Pe3ysbTaT, (OopMYyIHpPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHWYCCKOW HCCIEAOBATCIbCKOM ¥ TPOSKTHOU
JCATEIBHOCTH, TMPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PCIICHHWS NPAKTUYSCKUX 3aJiad, NPUMCHCHHUIO Pa3JIMYHBIX
METOJIOB MTO3HAHUSA.

padora ¢ uHpopManmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HH(poOpManuu (Hay4yHO-
NOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpP)KaHMsI, CIpPaBOYHBIE IMOCOOUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wHpOpPMAIMK, HEOOXOAUMON ISl BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEAECIIEHHOIO THUIIA;

nprOOpPEeTaTh OMBIT KCIOJIB30BaHMS MH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmaru (Cxembl, rpaduKu, TUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3BIK B KAadeCcTBE CpPEACTBA TMpH pabore ¢
XAMHYECKOW WHPOpMANHe: TPUMEHSITh MEXIpeaAMeTHbIe ((pusndyeckue w
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (POpMyITbl, aO0OpeBUATYpBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATJIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBHHZ



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI B X0J1€ UAJIOra U/ Win
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS MIPEIJIOKEHHON 3a]a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTAaTOB IIO3HABATEIIBHOM ESTEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOTro MpoeKkTa, U (opMyJIUpOBaATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIMNA B
X0J1e 00CYXXJIEeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

CaMOCTOSITEJIbHO TUUIAHUPOBATh M OCYHIECTBISITH CBOIO I103HABATENIbHYIO
NeSTENbHOCTh, Ompenensis e€ Lenu W 3a7adyd, KOHTPOJUPOBATh M MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh TMpeJjaraeMblii  alrOpuTM JCUCTBUN TIpHU
BHITIOJIHCHUU Y4YeOHBIX M HCCIEOBATEIIbCKUX 3ajJa4, BbIOMpaTh Haubosee
b dexTuBHBIN crmoco0 MX pemeHuss ¢ Y4ETOM TOJYYEeHHsS HOBBIX 3HAHUW O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYLIECTBIIITh CAMOKOHTPOJIb JAESATEIbHOCTA HAa OCHOBE CaMOaHalii3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 10 XUMHUHU Ha yri1yOnEHHOM
YpOBHE Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUS BKIIOYAOT CrEU(UUSCKUE
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI
10 OCBOCHUIO, MHTEPIPETAIIMU U MPE0oOpPa30BAHUIO 3HAHUM, BUABI JACATEIBHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWUW B PA3IMYHBIX Y4EOHBIX
CUTYyalusiX, a TAKKE B PEabHBIX )KM3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX ¢ XUMHEl. B
porpaMMe II0 XUMHUHU NPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO TOJaM
W3YUYECHUS.

KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYECKOUN
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B 0OECIEUEHUU YCTONYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEIICHUM MPOOJIEM 3KOJIOTUYECKOU, IHEPreTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIULIUHBI, CO3[JaHUH HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuy, B o0ecrieueH palMOHATBHOTO
MIPUPOJIONONIB30BaHUs, B (OPMUPOBAHUKM MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TaKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOTHOM CpeEJIe;

BJIQJICHUE  CHCTEMOM  XUMUUYECKUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraoIINe MOHATUSI — XUMHUYECKUM IJIEMEHT, aTOM, SIAPO U AJICKTPOHHAS
oboyouka aroma, S-, P-, 0-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMma, THUOpUIM3aIUs aTOMHBIX OpOWTae, HOH, MOJIEKYIIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHATbHAS
Ipylmna, pajaudkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasT W NPOCTPAHCTBEHHAas (TreoMeTpuYecKas,
ONTHYECKAas), HW30MEpPbl, TOMOJIOTUYECKUN psJi, TOMOJIOTH, YTIJIECBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKAIllUe OPraHUYECKUE COEAUHECHHS, MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCAWMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. M. MennaeneeBa, Teopusi CTpPOEHHUS OPTraHUYECKHUX
BemectB A. M. ByTiepoBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TPEBpAICHUS DJHEPrUM TIPU XUMHUYECKUX pEeaKUusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHMWS, JIEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTHA U CUCTEMHOCTH XUMHUYECKHX SIBIICHHI; PEICTABICHUS
O MEXaHHM3MaxX XHMHUYECKHX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHYECKHX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3AMMHOM BJIMSHUM aTOMOB M IpyNN aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30MepHbIi 3 dekThl, opuentanTsl | u Il pona);
(dakToNOrNYeCKuEe CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYyYECHUU U O€30MaCHOM
UCIIOJIb30BAHUM BaKHEHIITMX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NESTENbHOCTH  YEJOBEKa, OOMIMX  HAyYHBIX MPUHIMMIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOACTBA METAHOJIIA, TepepadbOTKU HeDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIC MPU3HAKU TOHITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUSI U CBOMCTB OPTraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHUI:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY IS COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHUUECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMH U pacKpbIBaTh UX CYUIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUMi  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OanaHca »3TUX pEaKlUi, peakiuil HOHHOTO OOMEHa MYyTEM
COCTaBJEHUS  MX  TOJHBIX W  COKpalI€HHBIX  HOHHBIX  YpPaBHEHUM;



M3TOTABIMBATH MOJIEIH MOJICKYJ OPTaHMYECKUX BEIIECTB JJIS WILTIOCTPAIIAN
X XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMHUPOBAHHOCTh YMEHHUM: yCTaHABIMBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHMYECKUX BEMIECTB IO HMX COCTAaBY U CTPOCHUIO K OMpEAeIEHHOMY
KJIaccy/Tpynne COCIMHEHUM, JaBaTh KM Ha3BaHHUS TI0 CHUCTEMaTHYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAILHBIC HA3BaHUS IS OTICIBHBIX
MPEICTaBUTENICH OPTraHUYECKUX BEIISCTB (ITHJICH, alleTHJICH, TOIYOJ, TJIMICPHUH,
STWJICHIJIMKONb, (EHOJ, (OPMANBIACTHII, aleTalbIeTHa, alleTOH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCApUHOBAs, OJICMHOBAS, MATbMUTHHOBAS KUCJIOTHI,
TJIMIWAH, ajJlaHWuH, MaibTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U JIpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHUJ XHUMHYECCKOW CBS3M B
OpPraHUYECKUX COCIWHCHUAX (KOBAJICHTHAas W HOHHAs CBSA3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHSATH TIOJOKCHUS TCOPUU CTPOCHUS
opranudeckux BemiectB A. M. BytiiepoBa aiis 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dbu3nMUYecKkue W XMMHYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENICH pa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QJIKWHOB, apOMAaTHYECKHUX VYTJIEBOJOPOJIOB, CIUPTOB, AaIbJACTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YTrJeBOJIOB (MOHO-, IHU- W TIOJIMCAXapHUIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAYy  HHMH  YPaBHCHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHH C MCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHUS TOJTBEPXKJIAaTh HAa KOHKPETHBIX IIpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U T-CBSA3M), B3AUMHOTO BIMSHUS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKH YTIEBOIOPOTHOTO
ChIpbsi (He(dTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro mepepaboTKu U
MPAKTUYECKOE TPUMEHEHHE TIPOIYKTOB MEPEPadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUS — HAONIOACHUH, U3MEPEHUH, MOJCIUPOBAHUH, dKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JEATEIbHOCTH — aHajliu3 W CHHTE3, CpaBHEHHE, 000O0IIeHuEe,



CUCTEMATH3allUI0, BBISABICHUE MPUIMHHO-CICICTBEHHBIX CBS3€H — NI U3YUCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMCHHI: BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHHUH C
MOHATUSAMU W TIPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojee OCO3HAaHHOTO TIOHMMAHHUS CYIIHOCTH MAaTEepUaIbHOTO EIUHCTBA MHPA,
WCITOJIb30BaTh CHUCTEMHBIC 3HAHHUS IO OPTraHWYSCKON XMMHUHU ISl OOBSICHCHHS U
MIPOTHO3UPOBAHMS SBJICHUH, UMCIOIINX €CTECTBEHHO-HAYIHYIO TIPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHH: TPOBOJAUTH PACUETHI IO XUMHUYECKUM
dopMyiiaMm ¥ ypaBHEHHUSIM XHUMHUYECKHX PEAKIMHA C MCIOJIb30BaHUEM (PU3HUYECKHUX
BeIMYMH (Macca, OO0BEM Ta30B, KOJUYECTBO BEIICCTBA), XapaKTEPU3YIOMIHUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: PAcCYEThl 1O HAXOXKICHUIO XMUMHYCCKOU
(GopMyJIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJISIM XUMHYCCKHX DJIEMCHTOB,
IPOYKTaM CrOpaHus, IJIOTHOCTH T'a3000Pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMCHHIA: MPOTHO3MPOBATh, aHAJU3UPOBATh M OICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTH  TOCHEJICTBHS ~ OBITOBOM |
NIPOU3BOJICTBEHHOW JICATEIILHOCTH 4YeJIOBEKa, CBS3aHHOM C  TepepabOTKOM
BEIIICCTB, UCITOJIH30BATh MOJYyYCHHBIC 3HAHUS JIJIS IPUHATUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIUsIX, CBI3aHHBIX C XHMHCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUH DJKCIIEPUMEHT (TOJyYeHHEe ¢ W3YyYEeHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCIIOPOJICOAEPKAIIMX OPTaHUYECKUX BEIIECTB, PEIICHHE SKCIEePUMEHTAIBHBIX
3a/1a4 110 PACMO3HABAHUIO OPTraHMYECKHUX BEIECTB) C COOJIIOACHUEM IPaBHII
0e30macHOro OOpaIIeHUsl C BEIIECTBAMH W JIaOOpaTOPHBIM 000pYyIOBaHUEM,
dbopMynupoBaTh 1I€Jb HCCIAEIOBAHUS, IMPEJACTABIATh B pa3IMdHOn (opme
pe3yIbTaThl AKCIIEPUMEHTA, aHAJTU3UPOBATh ¢ OIICHUBATh UX JOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTh YMEHHUM:

cOOJIFOIaTh MPaBHIIa YKOJOTHYECKU 11e71eCO000pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIHLHOCTH B IEJISAX COXPAHEHUS CBOETO 3JI0POBbs, OKpY)KAIOIIeH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JIEUCTBUS HA JKUBBIE OpPTraHU3MBI
OTpeIeIEHHBIX OPTAHMYECKHUX BEIECTB, TOHUMAas cMbIch mokazatens [1JIK;

aHAM3UPOBATH IEIIECO00PA3HOCTh MPUMEHEHHSI OPTaHUYECKUX BEIIECTB B
MIPOMBITINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IEJICHANPABICHHBIA TOUCK
XAMHUYECKOW HHPOPMAIINH B PA3TUYHBIX HCTOYHUKAX (HAydHAs ¥ y4eOHO-HAy4YHAs
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmanuu, IHTepHET U ApyTHE), KPUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(DOpMAIMio, epepadaTeiBaTh €€ W UCIOIH30BAThH
B COOTBETCTBUU C MMOCTaBJICHHOU y4eOHOU 3aJ1a4eil.



KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOmias W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUN MOPUPOJbI, O MECTE U 3HAYEHUH
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOMYHUBOIO
pa3BUTHA, B pEIIEHUU MPOoOJEeM SKOJOTHUYECKOM, PHEPreTUYEeCKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUH PAIMOHAIBHOTO MPUPOAOIOIL30BaHUsA, B
dbopMuUpOBaHUM MHUPOBO33PECHUST M OOIIEH KyJbTyphl 4YEJOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEGHHS K CBOEMY 370pPOBBIO M TPUPOJHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMEe TMOHATHUS — XUMHUUYECKUM DJJIEMEHT, aToM, SJIpO aroMma,
M30TOIIBI, JIEKTPOHHAst 000JI0UKa aToma, s-, P-, d-aTOMHbIE OpOUTAH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToMa, THOPUAM3alMs aTOMHBIX OpOWUTajield, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIJICHUS,
XUMUYeCKasi CBA3b (KOBaJICHTHas, WOHHAs, MeTaJUIM4YecKasi, BOJIOPOJIHAS),
KpUCTAJUIMYECKAsA PEIETKA, XHUMHUYECKas peakuusi, pPacTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIECKTPOJIUTHYECKAS JOUCCOLMAILMSA, CTENEHb IUCCOLIMALINU,
BOJOPOAHBIM TIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENIb, TEIJIOBOM 3 deKT
XUMHYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKINH, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpPUS] BJIEKTPOJUTHUYECKON TUCCOLMALNM, MEePUOTAYECKUI
3akoH [[.1. Menaeneera, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPALCHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XUMHWH, MHUPOBO33PCHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE  ITOHUMAHUA
MPUYUHHOCTH M CHUCTEMHOCTH  XMMHUYECKHX  SIBJICHUW;  COBPEMECHHBIC
MPEACTABJICHUSI O CTPOCHHM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJISIPHOM  YPOBHAX; MPEACTABICHUA O MEXaHU3MaxX XUMHYECKUX
peakiui, TEPMOJMHAMUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHUYECKOM PaBHOBECUHU, PACTBOpPAX WU JHUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHS O CBOMCTBAX, COCTaBe, IOJYYCHHH M O€30IacCHOM
HCIIOIb30BaHUN BAKHECHUININX HEOPTaHMYECKUX BEIISCTB B OBITY M MPAKTHYCCKOU
NEATCIBHOCTA  4YEJOBEKa, OOIMX  HAy4YHBIX  MPHUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHUH: BBISBJISATH XapaKTCPHBIC NMPH3HAKW TTOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIINUE IMOHSTUS TPHU
OIMMCAaHUU HEOPraHWYECKUX BCILICCTB u 1504 MpEeBpaILCHU;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJISI
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YPAaBHEHMM  XMMHYECKUX  PEAKLUH,
cucreMmarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPENEIATh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BUJ XUMUUYECKOU CBSI3U (KOBaJEHTHAas,
WOHHAs, METaJUInuecKasi, BOJIOPOJIHAS), THUIN KPUCTALIUYECKOM PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M U THUIA KPUCTAUIMUECKOW pEmETKU, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHUN:  KJIAacCU(UIMPOBATH: HEOpPraHUYECKHUE
BEII[ECTBA IO UX COCTAaBY, XUMUUECKUE PEAKIUU 0 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pEarupyroliux BeIIECTB, TEIIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTENIEHEeW OKHUCJEHUsI DJIIEMEHTOB, OOpPaTUMOCTH, YYaCTHUIO KaTaju3aTropa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUU JJIs KiIacCUDUKAIIAN
M3Yy4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUONYECKOr0 3akoHa JI.
N. MenpeneeBa U J€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO, 00bSICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapakTEepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX DJIIEMEHTOB IIEPBOTO—YETBEPTOTO MEPHOJOB
ITepuonnueckou cucremsl .M. Menneneesa, UCIonp3ysi TOHATHSA
«PHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
COCIMHEHUNM 1o nepuojgamM u rpynmnaMm lIlepuoamueckor cuctemsl [, .
MeHeneeBa, BAJICHTHbIE BO3MOYKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 3JIEKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYIIECTBOBAHHE TI'E€HETHUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMU C
IMOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

chOpPMHUPOBAHHOCTh YMEHHUS PACKpPhIBATh  CYIIHOCTh: OKHCIHTEIBHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca
ATUX pEeaKklui; peaklrii MOHHOrO OOMEHa MyTEM COCTABJICHUS WX IMOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUuyd  TUAPOJW3A;  PEaKUHi
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aTIOMUHUSA);



c(hOpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKIHN C Y4ETOM HMX JSHEPTETHUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOW pEaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEWIHUX Bo3aeicTBull (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIUH,
JIe)KAIIME B OCHOBE IPOMBIIIJICHHOTO MOJYYEHUSI CEPHOM KHCJIOTHI, aMMHUAKA,
oOllMe HayyHble MPUHIMIB XUMHYECKUX MPOU3BOJCTB; 1EJIeCO00pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUW O METOAaX HAay4YHOTO
MO3HAHMS SIBJIICHUN TIPUPOJABI — HAOJIOJICHHE, HW3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIEHHBIN), UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSITh 3TH 3HAHUS MPU SKCIIEPUMEHTAIIBHOM HMCCJIEJOBAHUMN BEUIECCTB
U Ui OOBSCHEHMS] XUMHYECKUX SBJICHHH, MMEIONIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JAEATeIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMHU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00JIee 0OCO3HAHHOTO MOHUMAHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUYETHI: C UCIOJB30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PAcTBOPE» M «MOJSIpPHAs KOHLIEHTPALMS»;
MAaccChl BEIIeCTBa WK 00bEMaA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYAaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO MOKAa3aTeNsl pacTBOPOB KHCIOT M IIEIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMAINK;, Macchl (00bEMa, KOJMMYECTBA BEIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBOpa C
ompeneIéHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30OBITKE
(uMeeT mpuMecH); AOJMU BBIXOJA NPOAYKTa peakiuu; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIHHO TUIAHUPOBATh W TMPOBOJUTH
XUMHYECKUN  JKCIEpuMEeHT  (MPOBEACHHE  peakuuidi  HMOHHOrO  OOMeEHa,
IIOATBEPKICHUE KAaUYECTBEHHOI0 COCTaBA HEOPTAHUYECKUX BEIIECTB, ONPEICICHUE
Cpeabl pPAcTBOPOB BEIIECTB C ITOMOLIBK) HWHAMKATOPOB, W3YYCHUE BIIMSHUS
pasnUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  pEAKIUH, PEIICHHE
AKCHEPUMEHTAIBHBIX 3afa4 Mo TtemaM «Metamwiel» u «Hemeramis») c
coOmroIeHneM TpaBuil 6€30macHOro0 OOpamIeHus ¢ BEIIeCTBAMH U JIA00PaTOPHBIM
oOopynoBanueMm, GOPMYIHpPOBATH I€db HCCICIOBAHUS, MPEACTABIATH B
paznuuHoON Qopme pe3yibTaThl HKCIEPUMEHTA, aHAIU3UPOBATH U OLEHHUBATh HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00O0pyAOBaHUMEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJIOTHYECKH 1eeCO00pa3HOTO TOBEACHUS B OBITY M TPYIOBOU
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl U JOCTIKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIIECTB, MOHUMAas cMbIca noka3atens I[1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH II€JICHANPABICHHBIM TMOUCK
XUMUYECKOU MH(OPMALIUK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4yHast
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMHUYECKYIO HHPOpMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUH C MMOCTaBJIEHHOU y4eOHOM 3aJ1adyei.
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Hroro mo pazmeny 6

OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 102




11 KJIACC

KoaudecTBO 4acoB

HanmeHoBaHMe pa3je/ioB U TeM
Ne n/m pa KouTtpoabHbie IMpakTHyeckue
NPOrpaMMbl Bcero
padoThI padoThI
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atoma. [lepronyeckuii 3aKkoHN
11 [Iepnoanueckas cucteMa XUMHYECKUX 9
anemenToB /1. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpa3neBeIiecTB 11 1
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro mo pazgeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeranmns 31
2.2 Mertanibl 23
Hroro mo pazgeny 54
Paznea 3. Xumus 4 :Ku3Hb
31 MeTo bl T0O3HAHUS B XUMUU. XUMHUSI UKU3HB 9
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 102 4 8




HOYPOYHOE
INJIAHUPOBAHHE10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThI

Jara
U3ydeHus

[IpenMet u 3HaYEHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHHE O MHOTOOOpa3uun
OPraHNYEeCKUX COCTUHECHU I

DJIeKTPOHHOE CTPOSHHE aToMa Yriiepo/ia (OCHOBHOE

1 BO30yX/1€HHOE cocTosiHM ). BaneHTHbIe
BO3MOXKHOCTH aTOMa yriepoa

XuMuYeckas CBSI3b B OpraHU4eCKHUX
coenuHeHUsAX. MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBSI3U, CITIOCOOBI pa3phbiBa CBA3EH

Teopus cTpoeHHst OpraHu4eCcKUX
coenqunenuit A. M. bytnepona

Buner u3omepuu: cTpykTypHas,
MIPOCTPAHCTBEHHAA. DIEKTPOHHBIE 3((HEKTHI B
MOJIEKYJIaX OPraHUYECKUX COeTMHEHUN

[IpencraBnenue o kiaccuuKauu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIECTB

Knaccugukanus peakiuii B opraHu4ecKORXUMUN




CucreMaruzanus 1 00001EHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001ast
(dopmyna, HOMEHKJIATypa U U30Mepus,
JJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxoxnaenue ankaHos B npupojae. CriocoOsl
TIOJTyYCHUS U TPUMEHEHNUEATKAHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XHMUYECKUX CBOWCTB, CIIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

13

Pemenue pacu€rHpix 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHOU (POPMYJIIbI
OPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIMX B €r0
cocraB. CucteMaTu3alus 1 0000IIeHHE
3HAHMH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE

MoJeKyl. CTpyKTypHasi ¥ HUC-TPaHC-
M30MEpHUsl AIKEHOB

15

dusnueckue 1 XMMUIECKUE CBOMCTBA
ankeHoB. IIpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U NPUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHune 3TUIEHA U NU3YYEHUE ETO
CBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha

18 OTpeJeNIEHUE MOJIEKYIISIPHON (pOpMYIIbI
OpraHMYECcKOro BellecTBa
ATNKagueHbl: CONPSKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
TMEHOB

21 CrniocoObl nosTyueHus U IpUMEHEHNE
aJIKaJJMEHOB
AJIKMHBI: TOMOJIOTUYECKHH psiJl, 001as

99 (bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKUE CBOMCTBA AIKMHOB

24 KavecTBeHHbBIE peak[Mi Ha TPOHHYIO CBSI3b

o5 CrniocoObl nosryyeHus U NpUMEHEHUe
AJIKUHOB

26 Pemenue 3anaq: pacuy€Tel 10 ypaBHEHHUIO
XMMHMUYECKON PEaKINU

97 Cuctemaru3zanus 1 00001eHIe 3HaHUH 1O
TEME

28 ApeHBI: TOMOJIOTUYECKUHN PsiJl, oO1Iast




(bopmyna, HOMEHKIIATypa. DJICKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OCH30J1a ¥ TOJIyoJIa, UX (PU3UIEeCKHe
CBOICTBa

XHWMHYECKUE CBOMCTBA APEHOB: PEAKLIUH

29
3aMeIIeHUs
XHWMHYECKUE CBOMCTBA APEHOB: PEAKLIUH

30 MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 oTpeIeIICHUE MOJICKYIISIPHON (OpMYITBI
OpPraHHYECcKOro BellecTBa

33 CriocoObl moTyueHus: U IpUMEHEHUe
apeHoB

34 I'enetnueckas CBSA3b MEXIY PA3IUYHBIMU
KJIacCcaMH yIJIEBOJIOPOIOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

35 peakmnuii. CucreMarusanus u 00001eHne
3HaHUU MO TeMe

36 [Ipuponanstii ras. [lonyrHeie HedTaHBIE
rasbl

37 KaMmeHHBI# yrosib U MPOIyKTHI €ro
nepepaboTKu
Hed1b 1 cniocoOs! e€ nepepaboTKH.

38 [IpumMeHeHne MPOAYKTOB NEpepadoTKU

HepTH




39

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMU
KjlacCaMu YrijicBOJOpOJ0B

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peakluu
3aMelleHus rajoreHa

41

JleicTBue mienoyveit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicteue
JITAJIOT€HAJIKAHOB C MAarHUEM U IMHKOM

42

CucreMaruzamys 1 0000Ie e 3HaHUH 110
pazaeny "YriaeBoaopoasr"

43

KounTponbnas paborta o teme
"VYrneBonopoier"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHM psil, oOmras popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCU(PHUKAIIHS,
(du3nveckne CBOWCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX
0JTHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIYy4YCHUA U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMHUYECKUX CBOMCTB

48

MHOroaToMHbI€ CITIUPTHL: ITUIEHTIIMKOIb U
TIIALEPHUH, UX (PU3MUECKUE U XUMUYECKUE
CBOICTBa

49

CrniocoOblI 1oJTy4eHus: U IpUMEHEHNE




MHOT'0ATOMHBIX CITMPTOB

®deHoJI: CTpOEHUE MOJIEKYITbI, (PU3HUECcKHe

>0 cBo¥cTBa. TOKCUYHOCTH eHOIA

51 XuMHYECKUe CBOMCTBA (heHoIIa

52 CriocoOblI mosTy4eHHus U IpUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"CrupThl 1 heHostbr"

54 Cucremaru3zanus 1 0000IIeHHE 3HAHUH TI0
TeMe
AJBJIETHIBI M KETOHBI: JIEKTPOHHOE

55 CTpOCHHE KapOOHWIIBHOM TPYIIIBL;
TOMOJIOTHUYECKHE PsIbI, 0011as hopmya,
M30Mepusl 1 HOMEHKIIaTypa

56 AJIbJIeTU/IBI M KETOHBI: (PH3HUCCKUEC
CBOWCTBA; PEAKIIUU TIPUCOCAMHEHUS

57 Peakiiuym okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy ANbJCTUIOB U KETOHOB

58 CriocoOBbI MOJTyYeHHsI aJTbJICTH/IOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICIIbHBIC KApOOHOBBIC

59 KHCIIOTBI, 0COOEHHOCTH CTPOCHHS UX
MOJIEKYI

60 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOICTBa

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

OcoOGeHHOCTH CBOMCTB MypaBbUHON
KHACIOTBL. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BhICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX

KHUCJIIOT

65

CriocoObl MosTydeHus: ¥ IpUMeHEeHue
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe Y(OUPBI: TOMOJIOTHYECKUH P,
obmas ¢opMyina, U30MEpHs U
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacuéTHpIX 3a/1a4: 110 YpaBHEHHUIO
XMUMHYECKOHN peaKlnu, Ha OIpe/IeiIeHHe
MOJIEKYISIpHOH (OpMYJIIbl OPraHU4YEeCKOTro
BEIECTBA

69

[IpakTuueckas paborta Ne 3. Pemenue
HKCIEPUMEHTANbHBIX 33/1a4 110 TEMe
"KapOoHoBble kucnoTsl. CrioxHbie 3hupbr"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHEe CBOMCTBA (THIPOIU3)

71

OcoOGeHHOCTH CBOMCTB JKHPOB,
COJIEPIKAIIUX OCTATKU HEMPEIEIbHBIX




JKUPHBIX KUCIIOT. JKupHI B ipupoie

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX MoIoIee AericTeue. Ilonsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'ereTnyeckas CBS3b YIIIEBOJOPOJIOB U

73 KHCIIOPOJICOACPKAIUX OPraHHIECKUX
BEIIECTB

74 Pacu€thl o ypaBHEHHSM XUMUYIECKHIX
peakuui

75 CucremaTtu3zanus 1 0600111eHHEe 3HAHUH 110
TeMe
OOm1ast XxapaKTepUCTHKA YTIIEBOJIOB U

76 KJaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )

77 MoHocaxapubl: (pU3HYECKHe CBOMCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxxaeHue B npupojie u
MPUMEHEHHE JIMCaxapuioB
[Tonucaxapupl: CTpOEHHE MAaKPOMOJIEKYII,

80 ¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJOKHAX

82 Pemenune pacueTHbIX 33124 Ha

ONpCACIICHUEC NOJIU BhIXOAA ITPOAYKTa




pCaknuu OT TCOPCTUICCKHU BO3SMOKHOT'O

83

CucreMmarusanus 1 00001EHrEe 3HAHUN 110
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiyue opraHudeckue
coeuHEeHUS"

85

AMuHBI: K1accuduKanus, CTpoeHHE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBONWCTBA

86

XUMHYeCcKHe CBOMCTBA aln(aTHIECKIX
aMUHOB

87

AHWINH: CTPOEHUE aHUIIMHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI mosTyYeHHs 1 IPUMEHEHNE
anrupaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepusi, pu3nvecKre CBOUCTBA.
OTtnenbHBIE IPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHUYEeCKUe CBOMCTBA AMHMHOKHCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMHUHOKHCIIOT.
Cunre3 n THAPOJIU3 IICIITUI0B

91

benku kak npupoaHbIe MOTHUMEPHI;
CTPYKTYpPHI OEIKOB

92

XUMHUYECKHE CBOCTBA OEJIKOB

93

A30Tcoz[ep>1<aume FeTCPOUUKINICCKUC
COCAMHCHU. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoiepKalue OpraHu4ecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 110 TEMC
"Pacnio3HaBaHne OpraHUYeCcKuX
coeqrueHuin"

96

KonTponbHas pabora 1o teme
"A30TCOIepKale OpraHnIeCcKre
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METO/IbI UX CUHTE3a —IIOJITUMEPH3AIUS U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrmzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYEeCKuE Kayuyku. Pe3una

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI CIICOUAJIBHOTI'O
Ha3Ha4YCHUA

101

[IpakTuueckas paborta Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC U BOJIOKOH"

102

O06o00611eHNe U cUcTeMaTH3alUs
M3YyYEHHOI'0 MaTepHana 1o TemMe
"BbICOKOMOJIEKYSIPHBIE COEAUHEHNS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KITACC

Ne

KoaunyecTBo yacoB

T Jara
n/n eMa ypora U3ydeHus
B KonTtpoJbHbie IIpakTHYeckue
cero padoTsbI padoThbI
1 Atom. CocTaB aTOMHBIX Si7ep. XUMHUUYECKUMAIIEMEHT. 1
W3oTomb!
2 Ctpoenue 3IIeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccupukarus XAMHUECKUX JIEMEHTOB (s-,p-, d-, f- 1
AJIEMEHTHI)
4 Pacnpeznenenue 31eKTpOHOB 1O ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIE KOH(PUTYpAIIUH aTOMOB AJIEMEHTOB
5 B OCHOBHOM H BO30Y>KIEHHOMCOCTOSIHIH 1
5 DNeKTpOHHBIE KOHPUTYpAIIUU HOHOB. 1
DIIEKTPOOTPUIIATEITLHOCTD
[Tepuoanueckuii 3akoH u [lepuoanyeckas cucrema
7 xuMu4deckux 3iaeMeHToB 1. Y. MenaeneeBa, CBA3b C 1
COBPEMEHHOM Teopueit
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
8 AJIEMEHTOB U 00pa3yeMbIX HMUIIPOCTBIX U CIOXKHBIX 1
BEILIECTB 0 Tpynmnam u
nepuoaam
9 Cucremarusanys 1 0000I1IeHEe 3HAHUH 10 1




TEMC

10

Buaer xuMudeckou cBI3u. MexXaHn3MEBI
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBa3b. MexXMOIIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TEOMETPUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTAaB U HOMEHKJIATypa

13

BemectBa MosieKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THIbl
KPUCTANINYECKUX PELIETOK M CBOICTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTD.
Kpucramnoruapatsl

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3amay ¢ UCIIOJIB30BaHUEM HMOHITUI
""MaccoBas J10J151 paCTBOPEHHOTO BelecTBa',
"MoJsipHasi KOHUEHTparus'"

18

Knaccugukanus u HOMeHKIIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n 0606H_[6HI/IC 3HAHMM 110
TEMC




20

KonTtponsHas padora o temam "Crpoenue
aroMa. [leproanyeckuii 3aKOH 1
Hepnonnqecxaﬂ CHUCTEMA XUMHUUYCCKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Krnaccudukanus XuMHUUeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH PH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3P PEKTH XUMHUUECKUX PEAKIUH.
TepMmoxuMuueckue ypaBHEHUs

23

Borurcnenus mo ypaBHEHUSIM XUMHUYECKUX
peaxkuuii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3JIMYHbIX (DaKTOPOB.
Karanu3 u karanuzaTopsl

25

I'omorennsie u I'€TECPOrcHHbIC pCaKIINU

26

[IpakTruueckast pabota Ne 1 mo teme
"BiustHue pa3nuvHbIX GaKTOPOB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOpAaTUMBIE PEAKIIUH.
XUMUYECKOE paBHOBECHE

28

IIpaktuyeckas padora Ne 2 mo Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
M0JIO’KEHHE XUMUYECKOT0 paBHOBECHUS "

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. CrerneHb




Jucconraiuuu

Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bonopoansrii mokazatens (pH)
pacTBopa

31 I'maposns couneit. Peakuuu, npoTekarmme B
pacTBOpax MEKTPOJIUTOB
[IpakTnueckast padota Ne 3 o teme

32 "XUMHYECKHE PEAKIIMH B paCTBOPAxX
AIEKTPOIUTOB"
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE

33 peaknuu. BakHelIne OKUCIUTENH U
BOCCTaHOBHUTEIN

34 MeTton 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3amau pa3aMvHBIX TUIIOB

37 Pemenne 3a1au pa3auyHbIX THIIOB

38 CucreMmaruzanys 1 0000IIe e 3HAaHUH 110
teme "XuMHUECKHEe peakiuun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonmoxenue Hemeraos B [lepuoauueckoit

40 CHUCTEeME XMMUYECKHuX 3jeMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMOB. PHU3MYECKUE CBOMCTBA HEMETAILIIOB

41 ANOTpomnUs HEMETAUIOB (Ha IpUMepe

KHCcTopoa, cepsl, pochopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ mapuibl
l"anmorensl: HaX0XICHUE B IPUPOJE, CIIOCOOBI

43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKUE
CBOMCTBA
l'anorenoBogopoasl. Baxuenmme

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbI€ ¥ MPOMBIIIIICHHBIE CTIOCOOBI

45 noJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COEINHEHNH
[IpakTueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUS,
¢buznueckue U XxumMuueckue cBoiicraa. O30H.
[IpumeHeHue KUCIOpoaa U 030Ha

48 OKcHIBI U TIEPOKCHIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUTIOB
Cepa: Hax0XJI€HUE B IPUPOJIC, CIIOCOObI

50 MoJTyueHus1, GU3NYECKUE U XUMHUECKHE
CBOMCTBA

51 CepoBosopos, cynbhust

59 Kucnopoacoaep:xaiiue COeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a/a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHUE B IPUPO/JIE, CIIOCOOBI

o4 MOJTy4eHUs, PU3NIECKUE U XUMUIECKUE
CBOMCTBA. AMMHMAK, HUTPHUIbI

55 Kucnopoaconepxaiiiue coeJUHEHN a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta v €ro COSTMHEHUH.
A30THBIE y10OpEHUS
®dochop: Hax0kKAEHUE B IPUPOJIE, CIIOCOOBI

S7 noJtyueHusi, Gu3nyecKue u XuMHUYECKUe
cBoiictBa. @ochuel u pochuH

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucioThl. Cot pochopHOM KUCTOTHI

59 [Ipumenenne pochopa u ero coeqMHESHUH.
dochopHbIe y10OpeHHs
[IpakTuueckas padota Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme "A30T u
dhochop u ux coenuueHus "
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 ITOTPOTHBIE MOAU(UKAINY; PU3UUECKHE U
XUMHYECKUE CBOICTBA, TPUMEHEHHE

62 Oxcup yrnepona(Il), okenn yrnepona(1V),
yroJibHAst KUCJIOTa U € CONu

63 Pemenue 3ai1a4 pa3nuyHbIX TUTIOB
KpemHuii: HaxoxaeHue B IPUPOJE, CIIOCOObI

64 MOJIy4eHHUs1, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHueBas Kuciora,




CHJIMKAThI

[IpuMeHeHre KpeMHUS U €0 COCMHEHUM.

06 Crexio, ero nojy4yeHue, BUJIbI CTEKIa

67 Pemrenue 3a1au pa3auyHbIX THIIOB

68 CucremaTu3aius 1 00001IeHNe 3HAHHUH 110
teme "Hemeramnnr"

69 KonTponsHas padora o teme "Hemeramisr"

70 AmnHanus pe3ynbpTaToB KOHTPOJIbHOM padoThl,
KOPPEKIHSI OIIHUO0K
[Tonoxxenne metannos B [lepuoanueckon

71 CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Kopposus Metaios

74 Pemenue 3a1au pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUHN Pl HAIPSKECHUI

75 MeTautoB. OOIIKe CIOCOOBI MOJTyYCHHS
METaJJIOB
O6mas xapaktepuctuka MetamioB |A-
rpynmnsl [lepuoauueckoit cucTeMbl

76 XUMHUUYECKHUX IEMEHTOB. HaTpuil n kanuit:
noJtyueHue, GU3nIecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHUE MPOCTHIX BEUIECTB U
HUX COeOUHEHUU

77 OOm1ast xapakTepucTuka MeTayuioB [1A-

rpynns! [leproauueckoii cucremsl




XUMHYECKHUX 3JIEeMEHTOB. Marauiu u

KaJIBIIUI: TIONydeHHE, (PU3HIECKUe U
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEMIECTB U UX COECTUHECHUI

78

JXK€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUs

79

AnoMUHMIL: ToTydYeHne, U3nYecKue u
XUMHUYECKNE CBOWMCTBA, IPUMEHEHUE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA ATTFOMHUHMS,
TUJPOKCOKOMIUIEKCHI A IFOMHUHMS, UX
IIPUMEHEHHE

81

Pemenne 3a1a4 pas3jIMYHbIX TUIIOB

82

[IpakTrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Mertauibl r1aBHBIX oArpynmn"

83

OO6mras xapakTepucTUKa METALIIOB
1mo6ouHbIX nmoArpymmn (b-rpyrm)
[Teproanueckoit CUCTEMbI XUMUYECKUX
2JIEMEHTOB

84

duszndyeckre ¥ XUMHYSCKHE CBOMCTBA XpomMa
Hu €10 COCﬂHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxwueiiive coeiMHEHUs] MapraHiia.
[lepmanranar kanausi, €ro OKUCIUTEIbHbBIC
CBOICTBA

86

dusnuecKkre 1 XMMHUUECKHE CBOMCTBA XKele3a
u ero coequHenuu. [lomydenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a

87

du3znyecKkue U XMMHUYECKUE CBOMCTBA MEOU U




€€ COCIMHEHUM, UX IPUMECHEHUE

dusznueckre U XUMHUYECKUE CBOMCTBA IIMHKA

88 U €r0 COeIMHEHHH, UX TPHUMEHEHHE.
I'1aIpOKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTaisl T0O0YHBIX OArpymn”

90 Pemenue 3a1a4 pa3muyHBIX THIIOB

01 O060011eH1e U cucTeMaTH3aIMs U3Y4€HHOTO
Marepuana no teme "Metamisr"

92 KonTtponsHas padota mo teme "Metasnisr"

93 AnHanu3 pe3ynbpTaToB KOHTPOJIbHOM padoThl,
KOPPEKIIUS OIHO0K
Ponps xumuu B obecrieueHnr yCTOWYNBOTO

94 pa3BuTHs yesioBedecTBa. [loHsTHE O
HAyYHBIX METO/aX UCCIICIOBAHUS BEIICCTB
Hay4HbIe TPUHIIUIIBI OpraHU3aIuu

95 XUMHYECKOTO MTPOU3BOJICTBA.
[TpoMbInIuIeHHBIE CITOCOOBI OTYYCHUS
BaXHCHIINX BEIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPY)KAIOIICH
Cpe/bl ¥ €ro MOCICICTBUS

97 XUMUS U 370pOBbE YEIIOBEKA.
JlekapCTBEHHbIE CpeJICTBa

08 Xumus nuiu. Ponb xumun B o0ecriedeHun
MUIEBOI 6e30MmacHOCTH

99 Kocmernueckue u napdroMepHbie cpesicTBa.

BbriToBag xumug




XuMus B CTPOUTENILCTBE. BaxkHenme
100 CTPOUTEINIBHBIC U KOHCTPYKIIMOHHBIE 1
MaTepHuabl
101 XuUMUS B CEIBCKOM XO35ICTBE. 1
Oprannueckue 1 MUHEpaIbHBIC YI00pEHUS
102 CucremaTtu3zanus 1 0600111eHHEe 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10O 102 4 8
I[TPOT'PAMME
Hcnoab3oBanue yueOHOro 000py10BaHuA
IlenTpa oOpa3oBanus «Touka pocra»
1o y4eOHOMY npeaMeTy XuMHUs
10-11 kaace
Kunacce Ne IIpakTHyeckue padoThI Oobopynosanue
n/n
10 kaace 1 |Ipaxtrueckas pa6orta Ne 1 "TlonydeHue 3TrneHa U HaGop mo 3akpenieHuro H3y4aeMbIX Te€M IO HPEAMETHBIM
N obacTsM ocHOBHOTO 00111ero odpazosanus (OI'3) mo xumum
W3y4YEHUE €r0 CBOKCTB
2 [paxtudeckas pabora Ne 2. Perenue 1) Hudposas maboparopus IS MIKOTHHUKOB
" 2) HabGop mo 3aKperuieHHI0 H3y4aeMbIX TEM M0 MPEIMETHBIM
JKCIIEpUMEHTANIbHBIX 3a1a4 110 Teme "CHnupTel U
o0acTsiM ocHOBHOro o61iero odpazoBanwus (OI'D) mo xumuu
henonr"
3 | IpaxTuueckas pa6ota Ne 3. Pemrenne sxcrepumentanpupix | 1) Hudposas nabopatopus s MKOTbHAKOB
" " 2) Habop mo 3aKperuieHHI0 H3y4aeMbIX TE€M MO MPEAMETHBIM
3anad no Teme "KapboHoBbie Kuca0Thl. CloKHBIE dPUPHI
o0actsiM ocHOBHOro o6tiero oopazoBanust (OI'D) mo xumuu
4 IpakTnueckas paGora Ne 4. Permenue 1) Ludposas nabopaTopust Ajsl LIKOIBHUKOB
2) HabGop mo 3aKperuieHWI0 HM3y4aeMbIX TeM MO MPEeIMETHBIM
AKCIEPUMEHTANIBHBIX 3a7a4 110 TEME
obnacTsM ocHOBHOrO o01ero oopasosanus (OI'D) mo xumun
"A30TcoepKaALMEOPraHUYECKUE
coenuHeHus"
5 | IIpaxTuueckas paGota Ne 5. Penrenue 1) Hudposast 1abopaTopus 11 MKOTLHAKOB
2)Habop 10 3aKpeIIeHHIO H3y4aeMBbIX TEM I10 MPEAMETHBIM




SKCIIEPUMEHTAJIbHBIX 33a4 110 TeMe "Pacno3HaBanue
OpPraHUYECKUX COCTUHEHUM"

obnacTsM ocHOBHOI0 o01ero oopazosanus (OI'D) mo xumun

[Ipaktudeckas padora Ne 6. Pemenue
BKCHepI/IMeHTaJH)HI)IX 3a4a4 I10 TEME
"Pacro3naBaHue I1acTMacc M BOJIOKOH"

HaGop mo 3akperieHuI0 u3y4aeMbIX TEM 10 IPEIMETHBIM

obnacTsaM ocHOBHOT0 o01ero oopazosanus (OI'9) mo xumun

11 kaace

[Ipaktuueckast padota Ne 1 "BnusiHue pazmudHbIx
(hakTOpOB HA CKOPOCTh XUMUYECKON peakiuu"

1) LHudposas nadbopatopust Ui MIKOJIEHUKOB
2)Habop 1o 3aKpersieHnIo N3y4aeMbIX TEM I10 MPEAMETHBIM
obnacTsM ocHOBHOr0 o01ero oopazosanus (OI'9) mo xumun

[IpakTnueckas padora Ne 2
"BnusiHue pa3inyHbIX PaKTOPOB Ha MOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS"

1) LHudposas nabopatopust Ui MIKOIEHUKOB
2)Hab6op 1o 3aKperyieHnIo H3y4aeMbIX TEM IO MPEAMETHBIM
obnacTsM ocHOBHOr0 o01iero oopazosanus (OI'J) mo xumun

[Tpaktrueckas padota Ne 3 "XumMuueckue peakiiuu
B pacTBOPaX3JIEKTPOJHUTOB"

1) LHudposas nadopatopust Uit MKOIEHUKOB
2)Habop 110 3aKpeIICHIIO U3yIaeMbIX TEM I10 TPEIMETHBIM
obmacTsM ocHOBHOTO o011ero oopasoranwus (Ol D) mo xumun

[Ipaktrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "["anorensr"”

Habop 110 3aKkperuieHuio H3y49aeMbIX TeM 110 MPEIMETHBIM
obacTsM ocHOBHOTO 00111ero odpazoBanus (OI'3) mo xumum

[Ipaktuueckas padota Ne 5. Perenue skcriepuMeHTaIbHbIX
3an1au 1o Teme «Cepa u e€ CoeIMHEHUSD)

Habop 1o 3aKkperuieHuo H3y4aeMbIX TeM 10 MPEIMETHBIM
obacTsM ocHOBHOTO 00111ero odpasosanus (OI'3) mo xumum

[Ipaktuueckas padota Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 0 Teme "A30T udochop u ux
coequueHus"

1) llndposas mabopatopus IS MIKOIEHUKOB
2)Habop 110 3aKperIeHnIo H3y9aeMbIX TeM IO MPeIMeTHBIM
o0acTsiM ocHOBHOro o601iero odpazoBanus (OI'D) mo xumun

[IpakTuueckas pabota Ne 7. Perenue
9KCIEPUMEHTAJIBHBIX 3a1a4 0 TeMe'' MeTtasuibl
[JIaBHBIX OArpymm”

1) Hudposas maboparopus IS MIKOTHHIKOB
2)Habop 110 3aKperIeHnIo H3y9aeMbIX TeM IO MPeIMeTHBIM
o0acTsiM ocHOBHOro o6tiero oopazoBanus (OI'D) mo xumuu

IIpaktuyeckas pabota Ne 8. Pemenue
SKCIEPUMEHTAJIBHBIX 3a1a4 10 TeMe "MeTauisl
oOOYHBIX oArpynm"

1) Hudposas mabopatopus s MIKOJTHHAKOB
2)Habop 10 3aKperuIeHn o N3y9aeMBbIX TEM T10 TPEAMETHBIM
obnacTsM ocHOBHOrO o01ero oopasosanus (OI'D) mo xumun




YYEBHO-METOANYECKOE OBECIIEHEHUEOBPA3OBATEJIBHOI'O IIPOLHECCA

1. HaGop 1o 3akperyieHuuIo n3y4aeMbIX TEM M0 MPEAMETHBIM 00JIACTSIM OCHOBHOTO OOIIEro oOpa3oBaHus
(OI'D no xumum) — 1t

2. Hoytoyku « Rikor - 4mt

3. ludposas nadoparopus IJs MKOJIbHUKOB (XUMUS) — 41T

4. Hudporas nabopaTopust AJisl MIKOJILHUKOB (XUMMs) — 11T

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETUMHTEPHET



