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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHON o0OpazoBaresbHON POrpamMMbl CpeIlHETOo oO1ero
obpazoBanusi(DOIl COO), npencraBnenHsix B denepalbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM crannapre COO, c¢ yuérom Kouuenmmuu mnpenonaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHusaunusx Poccuiickoi
denepany, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMOJOXKEeHUN «CTpaternu pa3BuTus BocnuTaHuss B Poccuiickoit
Oenepanuu Ha nepuoj 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHST Ha YPOBHE YIUIYOJIEHHOTO H3Y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpazoBaHus ydammxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBHSX —auddepeHIIMpOBaHHOTO,
npo¢uiabHOro OOyuYeHus, MPHU3BAaHO O0OECIeYuTh O00IIe00pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TaKXKe s
NPOJOJDKEHUS 00y4YeHUsI B OpraHu3alusx Npo(eccHoHaNbHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUSI SIBIISICTCSI OJTHON U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XumMuum Ha3HAuYC€HHE MpeaMeTa «XUMHS» MOJIy4aeT
NoAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxenusiMu PI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHusl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETETBCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIIHU:

e HH(DOPMALIMOHHO-METOJUYECKAsA, peau3alus KOTOpod obecreynuBaer
MOJIy4YeHHE MPEACTABICHUSI O IENsIX, COAEp>KaHUU, OOIIel CcTpaTteruu
00y4eHMs, BOCITUTAHUS U PAa3BUTHS O0YUYaAIOIMINUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeneseHre: NPUHIMIIOB CTPYKTYPUPOBAHUS U IOCJIEI0BATEILHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIUYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHHIO COMEPKATEIHHOH OCHOBBI
KOHTPOJII M OIEHKH O0Opa30BaTeNbHBIX TOCTHKCHUN OOyJarommxcsi B
paMKax HTOrOBOWM arrectaliud B (OpME EAMHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUS! XUMUU:



e YCTAHaBIMBAaET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduieil, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e JA€T NMPUMEPHOE paclpelieieHue y4yeOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3YYEHHS y4eOHOTO
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIed U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yrIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHON XapaKTEPUCTHKU
IUTAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
POrpamMMbl CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4E€TOM OCHOBHBIX BHUOB
yueOHO-MT03HABATENbHBIX  JACHCTBUI  00ydaromerocss IO OCBOCHHIO
COJIepKaHus peIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpamMMe MO XMMHUHU IMPEayCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHmsi. 3a mpenenamMyd YCTAHOBJICHHOW TMPOTPAMMOM 1O XUMHUU
00s13aTeNbHON (MHBapUAHTHON) COCTABIAIONIEH COAEpKAHUS Y4EOHOTrO MpeaMeTa
«XumMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMPENEsIThCS B COOTBETCTBHMU C HANPABICHHEM KOHKPETHOTO
npodusst 00yueHus.

B coorBerctBHM ¢ KoOHuentyaidbHbIMU mnoJiokeHusiMu DPI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro u yriayOJIEHHOTO YpPOBHEM B cHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHsS HAa YPOBHE CpEAHEro OOIIero ooOpa3oBaHUS
XUMHUSI Ha YpOBHE YINIYOJEHHOTO M3Y4YEHHUsl HaNpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJEIYIOIIMM  JTallOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsI B paMKax M3y4yeHHUS CIEHUANbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX U OPraHM3AIUsIX CpeIHero npoecCHoHaIbHOTO
oOpa3zoBanusi. B 3Toi CBsI3u u3ydyeHHE MOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYILIECTBEHHO Ha pacUIMpeHue U  yriyOJIeHHEe TEeOpeTHYeCKOW u
PAKTHUYECKON MOJATOTOBKUA OOYYaroIIMXCsl, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
0oOy4eHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIErO MOIYyYeHUsI XUMHUUYECKOTO
o0pa3oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit OGI'OC COO Kk IaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPaMMBI CpeHero ooOIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelIeHHe 3a7ad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHX
OOIIEMHTEIUICKTYa IbHBIX YMEHHUN, YMEHUHN palMoHaIM3ali y4eOHOTO Tpyla U
00OOIIEHHBIX  CMOCOOOB  NIEATENbHOCTH, HMEIOIUX  MEXAUCIUILTHHAPHBIM,
HaANpPEAMETHBIN XapakTep.

CocTaBngmMy IpeaMera «XUMHUsS» Ha YpPOBHE YIiyOlEHHOIO U3y4EHUs
ABIAIOTCS yriyOnéHHele Kypcbl — «Opranuueckas xuMus» U «OOmas u
Heopranuyeckas xumus». [lpu onpegeneHun moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHM3ali COAEpXKaHUs 3TUX KypCcOB B IporpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOiaE€HHOTO
YPOBHEHN U3yUYeHUs peaMeTa.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISI€T COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMH, OTHOCAIMXCS K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeameTa. JTa CUCTEMA
3HaHUW TIOJy4yaeT OIpPENeNEHHOE TEOPETUUECKOEe JOINOJHEHHUE, I03BOJIIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3Yy4YeHHs MpeaMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX M CBOWCTBAX MX COEAMHEHMH HAa OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IPEICTaBICHUNA O CTPOEHUM BELIECTBA, XMMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKIMM, pacCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMHUYECKOW KUHETUKU
U TEepMOJAMHAMHUKU. V3ydeHwe nepuoaudyeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XMMMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XMUMHUYECKasl CBS3b
OOBSACHSETCS C TOYKU 3PEHUS SHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKH 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3yueHnue
TUNIOB ~ peakuud  JOmojHseTcss  (GOpMHpOBAaHHMEM  MpPEACTaBICHUM 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIVIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUH NPU PACCMOTPEHMM PEAKIIMOHHOW CHOCOOHOCTH
COEIMHEHUH yaenseTcss 0coboe BHUMaHHE BOIpOcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkiuil.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COJCPKAHUE KYpCOB XHMHHU
yIIyOJIEHHOTO YPOBHS M3Y4YEHHUs JIJIsl KJIACCOB OIpPEIEIEHHOr0 npoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep J[ONOJHEHUM K o0meil cucreme
IpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JUIs KJIacCOB XUMUKO-PHU3ndeckoro mpoduis 0oblioe
3HaueHue OyIyT UMETh 3JEMEHTHl Y4eOHOro marepuana no odmei xumuu. Ilpu
U3y4YEHUU IIpeAMeTa B JAHHOM Cllydyae aKLIEeHT OyJneT ciejlaH Ha OOLIHOCTh
METOJ0B MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJeKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUM, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOIN3d, NPEACTABICHUSA O
CTPOECHUU BEILECTB U APYTOE€.

B TO xe BpeMs B coaepKaHMM IIpeaAMeTa Ui KJIACCOB  XHMMHKO-
ouosioruyeckoro npoduiisi 60BN yAeIbHBIN BeC OyJeT MMETh OpraHuyecKas
xuMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTh sl Oosiee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3alMd  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMIH[bI, OCNKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAax IPEICTaBUTENICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLIECCOB (POTOCHHTE3A, JbIXaHUs, MTUIIIEBAPEHUSI.

B mnmane QopmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS
oOLIEeHaYYHBIX METOAOB IMO3HAHUS U ONbITa MPAKTUYECKOTO IPUMEHEHHUSI HayUHbIX
3HaHUW H3ydyeHHE npeaMeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMU TpEAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HAy4yHBIE MpenMeTsl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypay.

ITpu wn3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpazoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKH XHMHUU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, INPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpBI. Pemienne
TOM 3aJayd Ha YrayOJnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearoJaraet
peanu3anuIo TaKux LeJlel, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayllel ponu B oOecrnedyeHuH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX NUCTOYHUKOB YHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAOINOIB30BaHusA, B (HOPMUPOBAHUH
MUPOBO33pEHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeAE;

e OCBOCHME CHUCTEMBl 3HAHHW, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBIISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB M TEOPUN XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHH BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHUsS XUMWYECKUX PEaKUHH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAyYHBIX TPUHITUTIAX XUMHUYECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW Ui OOBSCHCHHUS
KJIFOYEBBIX HWJEH M MPOOJEeM COBPEMEHHOW XWUMUH, IJii OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs TPoOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OLCHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TMPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHON C
XUMUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM H  IMepepabOTKOM
BEIIECTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaX  IO3HAHWS,
HEOOXOJUMBIX JUIsi TPUOOPETEHUST YMEHUH OPUCHTHUPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBJICHUH, HMMEIOIIMX MECTO B
PHUPOJIC, B IPAKTUYECKOU IEATEITBHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1EI0CTHOM CHCTEMBbI CpelHero oOmiero oOpa3oBaHHs MPU W3YYEHHUU
npeamera «XuUMHs» Ha  YriyOJI€HHOM yYpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 3a/1a4H, KaK:

BOCIIUTAaHHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIEOBAHUM B XUMHUH, (POpPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIUTAHUIO Ha OCHOBE  YCBOCHMUS
00I1IeU€eIOBEUECKHUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIBbHBIX NHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CrocoOHOCTeN oOydaronuxcsi, (GOpMUPOBAaHHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOU TPO(eCcCHOHaIbHOM U O0IIECTBEHHOM JeATEIHHOCTH,
OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3J0POBbIO U MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BaHUS,
pa3BUTHE DKOJIOTHYECKON KYJIbTYpPbhI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIC3HOM KOJOTMYECKOU NESITCIbHOCTH.

OO6111ee YUCI0 YacoB, MPEAYCMOTPEHHBIX IJI M3YYEHUS XUMHUHU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero obdimiero oOpaszoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HEJIeINi0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAauYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHME aToMa VIiepoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XWMHUYEecKas CBA3b B
OpTraHUYECKUX COCAMHEHUSX. Tumbl TruOpUAM3alMU aTOMHBIX oOpOuTaien
yraepoja. Mexanusmbl 00pa3oBaHMsi KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TJOHOPHO-
aKuenTopHbIi). Tumbl NepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, ABOMHAs U TpoiHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKyJax
oprannueckux BemecTB. [loHsiTHE O CcBOOOJHOM panukane, Hykiaeoduiae u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUN. MONeKynsIpHble H  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyNbl pa3iU4HBIX BHUIOB: pa3BEPHYTas, COKpalIEHHA,
ckenetHass. WM3omepus. Buabsl H30Mepuu: CTPYKTypHasi, HOPOCTPAHCTBEHHAs.
DnekTpoHHbIE YPPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MepHBIN 3D HEKThI).

[IpencraBnenne o kinaccupukauuum opraHmdeckux BemiecTB. [lonstue o
dbyHkuroHansHOM rpymnmne. 'omonorus. 'omonoruueckue psabl. CuctemaTuueckas
HoMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH W KJIacCHU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
O3HAaKOMJIEHWE ¢ oO0pa3liaMd OpraHMYeCKHMX BEUIECTB M MarepuajaMyd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPTAaHUYECKMX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMosioruueckuil paj ankaHoB, oOuas popMyia, HOMEHKIATypa U
H30MepHsi. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBs3b. PU3NYECKUE CBOWCTBA
aJIKaHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: PEAKLUHMH 3aMELICHUs, W30MEpHU3allUH,
JErHIpUPOBaHUs, LUKIU3ALMH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEIIECHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHSI M XUMHYECKHX CBOMCTB MaiblX (LHMKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIMKJIOTIEHTAH, IIUKJIOTeKCaH) MUKI0ankaHOB. CrocoObl MOMyuyeHus u
IIPUMEHEHUE UKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, oomas (Gopmyia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusi. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMEUICHUS B O-ITOJOKEHHE
IIpU JBOMHOW CBSI3M, MOJUMEpHU3aUuu U OkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbBIC peakiy Ha IBOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukarus aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposartvle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJKaIueHOB.

Anxunbl. 'oMonIOrudeckuil psii alkuHOB, 001mas popmyiaa, HOMEHKIATypa U
U30MeEpHsl. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJKWHOB, Sp-
ruOpuan3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  IPUCOCOUHEHHS, JIUMEPHU3ALUM U
TpUMEpPH3aLNHU, OKUCIECHHs. KHCIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakinu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTydeHUs
Y IPUMEHEHUE AJIKWHOB.

ApomaTHYecKue YIJIeBOAOPOAbl (apeHbl). ['OMOJIOrMUEcKUil psiJi apeHOB,
oOmrast popmyra, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA AapPEHOB. XUMUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIUU 3aMeIleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJHOM pPaAuKalle, PEAKUWH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpe alKWIbHBIX pPAJUKaloB, KapOOKCUIBHOH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrnocoObl NOIyYeHHS U
IIPUMEHEHUE apPOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnslii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas u mpoayKThl ero nepepadorku. Crocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHUYECKUM, KaTaTUTHYECKHM), PUPOPMUHT, MHPOIIU3.
[TponykTtsl nepepaboTKu HEDTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

OJIEKTPOHHOE CTPOEHWE TaJOrE€HIPOU3BOJHBIX YIVIEBOAOPOIOB. Peaknuun
3aMEIICHUs] TaJoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIILy, LHUAHOIPYIILY,
amuHoOrpynmy. /[lelicTBHe Ha TaJOr€HNPOM3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWENOYH. B3auMoelCcTBHE NUTAJIOTCHAIKAHOB C MAarHMe€M M IIMHKOM.
[TonsTne 0 METaJUIOOPTaHUYECKUX COCIMHEHHUSX. Hcnonb3oBanue
raJIOT€HIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIIPpU CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
u3ydeHue (PU3MUeCKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KJIaccoB (00ecHBEYMBAHUE OPOMHON WM
VOJHOM BOJBI, pacTBOpa IMEpMAHraHaTa Kajus, B3aWMMOJCHCTBHE alETUICHa C
aMMHauHbIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja U BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE 3TUIIEHA U
U3y4eHUE €ro CBOMCTB, o3HaKOMiIeHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uaMu IUIACTMACC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTIIEBOAOPOIOB U FJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTHL. CTpOo€HHE MOJIEKYJ (Ha MpuUMepe
MeTaHoja W 3TaHoyia). ['oMosornueckuit psn, oOmas Qopmyrna, u30MeEpuUs,
HOMEHKJIaTypa U Kilaccuukanmus. @Dusnueckue CBONCTBA  MPEJENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIopoaHble CBS3M MEXKIAYy MOJEKYJIAMH CIHUPTOB.
XHWMHYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHMs, JETUAPATALMH, OKHCIICHHS,
B3aUMOJICUCTBHE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. J[eMCTBUE ITaHOJIA U METAaHOJIA
Ha opraHu3zM uejoBeka. CrocoObl NOJYYEHHS] U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (PU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaroMHele CHOUPTHl — JSTWICHIJUKONb W IHuepuH. Dusndeckue Hu
XUMHUYECKUE CBOMCTBA: PEAKLUHU 3aMELICHUS, B3aUMOJIECUCTBHE C OPraHU4eCKUMHU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAueCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBnenne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3Mm denoBeka. CrnocoObl MOJy4YyeHUsT U INPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@eHon. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIASHHE THUIPOKCOTPYIIIBI U
oenszonpHOrO sAapa. Pusmueckue coicTBa ¢peHona. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTBeHHbie peakuuu Ha (eHosl. TOKCHYHOCTH (heHoua.
Crnioco0ObI osTyueHus: U npuMeHnenue gpenomna. Genondopmanpiaeruaias cMoia.

KapOonunbHble COeTUHEHHS — albAETHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHON Tpynmnbl. ['oMoIOTHYECKUE PsIibl AJIBJETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss M HOMEHKJIaTypa. Pu3zndyeckue CBOMCTBA aJIbJETHJIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHUCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
Crioco0bl OJTyYEHUs U IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NpEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMEHKNaTypa. PU3ndyecKkue CBOUCTBA
OJIHOOCHOBHBIX TMpEAETIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKLUMM C YYaCTHEM YIVIEBOJOPOIHOTO paJauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KHUCJHOTHL. IloHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEAENIbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEUHOBAasA, JIUHONEBAS,
JUHONEeH08as KUCIOThl. CIOCOOBI OJyYEHUsS! U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psig, oOuias Qopmyia, H30MEpHUs U
HOMEHKJIaTypa. DHU3NUECKHE M XHUMUYECKUE CBOMCTBA: THAPOJINA3 B KHUCIONM U
LIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KUPOB, COJEPIKALUX OCTATKU
HEIPEAENbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MBpIJ14 KaK COJTU BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, AM-
U rnonMcaxapuibl). MoHocaxapuIpl: IUIIOKO3a, (pyKTO3a, Tajlakro3a, puodosa,
ne3okcupudo3a. dusznueckrue CBOMCTBA M HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue rmoKo3bl, €€
3HAYECHHE B JKU3HEACIATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JakTo3a. BoccTaHaBiIMBamoIKe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapunoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
[JIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, TIJIMKOTeHa U
LEeJUTIoNIo3bl.  PU3NYeCcKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THJIpOJIM3, KadeCTBEHHasl PEAKLUs C HOJOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: TMAPOJNU3, MoJydeHHue 3(¢upoB neuitonossbl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJIK).



DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALCHUN:
PacTBOPUMOCTbD PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOIO CHUPTA B AJIBACTUJ HA PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAauyECTBEHHbIE PEAKUUU Ha albAeTuibl (C TUAPOKCHIOM
muammuacepeopa(l) u  rumpokcuaom  menu(Il)), peakmus rawnepuHa
ruapokcuiom Menu(Il), xumuyeckue CBOICTBAa pPacTBOpa YKCYCHOW KHCIOTHI,
B3aUMOJICUCTBUE pACTBOpa TNIOKO3bI ¢ ruapokcuaom meau(ll), Bzaummoneincreue
KpaxMaJia ¢ MOJIOM, PEIIEHUE 3KCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE A3(DUPBDY.

A3o0Tcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue W apoMaTHYECKUE; TIEepBUYHbIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoliekys, oOmas (opmyina, n3oMepus, HOMEHKIATypa U (U3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJECHUCTBHAE IEPBUYHBIX aMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPpEICTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPYNI aTOMOB B MoJjeKyJse aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwinHA. KadecTBeHHbIe peakiiuu Ha aHWIHH. CrOCOOBI
MOJIy4eHUsI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH301a.

Amunoxkuciotel. HoMenknatypa u uzomepus. OTaeabHbIE PEACTABUTENM O
AMUHOKHUCJIOT: TIJMIUH, anaHuH. @Du3nyeckue CBOWCTBA AMUHOKHCIOT.
XWMHUYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHYECKUX
COCIMHCHHM, PpEAKIUsl TMOJUKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBS3U.
buoniornueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUAOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpallus,
KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBpAlCHUN:
pacTBopeHHe O€NKOB B BOJIe, JeHATypalusi O€JKOB MpHU HAarpeBaHUU, I[BETHHIC
peakuuy Ha O€JIKM, pEIIEHWE SKCIEPUMEHTANBHBIX 3a7ad4 [0 TeMaMm
«A3zoTcoaepxaliue OpraHUYEeCKue COEJIMHEHUS 151 «Pacnio3HaBanue
OPTAHUYECKUX COCAUHEHUID.

BbicokoMoJIeKyJISIPHbIE COeINHEHMUS.

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYJSIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
NOJIUMEPU3AIIHS U MTOJIUKOHICHCAIIHS.

[Tonumepnsle wmatepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONUIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJMdTUIIEHTEpePTanar). Y Tuin3anus u nepepadoTka IiacTHKa.

DnacToMepsl: HaATYypaJIbHbIN Kay4yK, CUHTETUYECKUE KayqyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KarpoOH U JIaBCaH).

[Tonumepsl CHEIUaTbHOTO Ha3HAYCHUS (Tedion, KeBJIap,
3IIEKTPOTPOBOIAIINE TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpallCHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a1ad 1o TeMme «Pacmo3HaBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxzaenne MonexyasspHOW (QOpMyYSbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJIIM  3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (OpMYJIBI OPraHMYECKOr0 COEIMHEHHS 1o Macce (00BEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/WIM UCXOAHBIX BEUIECTB, YCTAHOBJICHHWE CTPYKTYPHOU (QOpPMYJIbI
OpraHUYECKOTO BEIECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIHM CIIOCOOOB
MOJIyYeHHsI, ONpe/eNieHue JO0JM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zannst MeXXnpeIMETHBIX CBA3EH IPU N3YYEHUM OPTaHUYECKONW XMMHUU B
10 kmacce OCYIECTBISIETCA 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATHM, TaKk W TOHATUH, MPHUHATBIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIN (haKT, TUIOTE3A,
TEOpus, 3aKOH, aHaIMW3, CUHTE3, Kiaccudukamus, HaOIIOIEHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEJb, MOJIEIMPOBAHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEIMYUHBI, €AUHULBI M3MEPEHHUS, CKOPOCTh, SHEPIHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTpOPHBIM THUI NMHUTAHUS, OPOKEHUE,



dorocuHTE3, nbIXaHWE, OEJKW, VYIICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mUIEBbIE TNPOIAYKTHI, OCHOBBI pPAlMOHAIBHOTO IUTAHUS,
MOIOIIHNE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siaep. XUMUUecKuid anneMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
ONeKTpOHHBbIE KOHPUTYpALIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, 3JIEKTPOHHBIC KOH(PUTYpaIlMy HOHOB.
DIIEKTPOOTPULIATENBHOCTD.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.A. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHa U lleproandeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJHOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoaaM. 3HayEHue
nepuoguueckoro 3akona /.M. Menneneena.

XUMHUYECKasi CBs3b. BUIBI XWMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHA,
MeTayumyeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJICHTHOW CBS3W: OOMEHHBIA W
JOHOPHO-AaKUENTOPHBIN. JHEPrus U 1JIMHA CBA3U. [0nspHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBsi3u. KpaTHbeie cBsizu. BonoponaHas CBs3b.
MexMOoNeKyJISIPHbIE B3aUMOJEHCTBHUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha IIpUMEpEe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JMraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUU.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIIb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonatne o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJSIpHAs KOHIEHTpauusa. Hacelennsie n
HEHACBIILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHATbHBIC
HAa3BaHMs OTIEIBHBIX IPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakluidi B HEOPraHMUECKONW U OpPraHuYeCcKOu
XUMUH. 3aKOH COXPAHEHHUSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusiX. TermnoBble 3((PEeKThl XUMUUYECKUX PEeaKLUu.
TepMOXUMUYECKUE YPABHEHNS.

CKOpOCTh XMMHUECKOH peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuu. Katanns u kaTann3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecue. KoHncranTa
XUMHYECKOro paBHOBecUs. (DAaKTOpBI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpa, AABJICHNE U KOHIIEHTPALMX BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuyeckas auccormanus. CuibHble W Clla0ble  3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpelna BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHAasd,
niesioyHasi. Bogopoaneiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIEHUS.
OkucnauTensr M BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxueiliiye OKHCIUTENM W BOCCTAHOBUTENU. MeTOA 3JIEKTpPOHHOTO OanaHca.
DNEeKTpoJIn3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pa3loXKEeHHEe TNEPOKCHIAa BOAOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHUE PEeaKIMii MOHHOTO 0OMEHa, OIpeesIeHue
Cpedbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHUE BIMUSHUS PAZTUYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEAKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[lonoxxenne HemeramoB B Ilepuoguyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpOeHHUs WX aToMOB. Dusznueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha MPUMEPE KUCIOPOJa, CEphl,
docdopa u yraeposa).

Bonopon. Ilonydyenue, ¢uznueckue U XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMH UM HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'MIpunbI.
TONIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxaenue B mpupoje, CIOCOObI MONYyYeHHUs, (PU3NYECKUE U
XMMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmume KUCIOPOACOAEPIKALIIE
COeIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIIIEHHBIE CIIOCOObI MOTYYEHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COCIUHEHHI.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOYYCHUS
Kuciopoaa. @u3nuecKkue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxaenue B mpUpoAe, CIOCOObI MOJy4YeHHS, (PU3MUECKHE WU
xumudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbui(IV), oxcun
ceppl(VI). CepHucrass u cepHas KUCIOTHI U uX conu. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHL. [IpruMeHeHue cepbl U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUAbl. OKcuabl a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxmenwe B mpupome, CHoCOObI MOTy4YeHUs, (QU3UYECCKUE U
xumuueckue cBorictBa. dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa um ero coenuHeHuit. dDochdopHbIe
ynoOpeHus.

Yrinepoa, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIUDHUKAIINN.
du3nyeckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIM yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpOCThIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCUHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MonydeHus, Gu3n4ecKue u
xumudeckue cporctBa. Oxcupn kpemMuusa(IV), kpemHueBas KHUCIOTa, CHIJIMKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B Ileprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX O00JI0YEK aToMoB MeTauioB. OoOmue
¢dbusnueckue cBolicTBa MeTauioB. llpuMmeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN PpsA  HampspkeHuid  MeTawioB.  OOmme  crnocoObl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTYPIus, MUPOMETAILTYPIusi,
anektpometaiutyprusi. [lonarue o xoppo3un MertamuioB. CrocoOBI 3aiUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hartpwii u kanmuii: momydeHue, (QU3UYECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHUE POCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metawioB IIA-rpynmel [lepuoandeckoit cucTeMbl
XUMUYECKUX JJEMEHTOB. Maruuii M KaJblMii: mosiydeHue, ¢Gu3MYecKue u
XUMHAYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHWI: TTOTy4YeHue, (Pu3ndecKkne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AJIFOMUHUS.

OOmiass  XapakTepucTuKa MeTauioB 1oOouHblx moarpynmn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMUYECKHUX AIIEMEHTOB.

du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. Okcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyUeHne u npuMeHEeHne Xpoma.

@u3znueckue M XMMHUYECKHE CBOMCTBA MApPraHIa M €ro COEIUHEHUI.
Baxwuerimue coenunenuss wmapranma(ll), wmapranuna(lV), wmapranma(VI) wu
mapranua( VII). [lepmManranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznueckrue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCUIbI,
ruapokcusl u conu xkeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE xeye3a
U €ro CIUIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lonyyenue u
MPUMEHEHUE MEJU U €€ COCUHEHUN.

[[uuk: momydeHue, (U3MYECKME W XUMHYECKHE CBOWCTBA. AMGpOTEpHBIC
CBOMCTBA OKCHJIA U THIPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LMHKA U €r0 COCINHECHUI.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpaAlCHUN:
u3ydeHue oOpaslloB HEMETAUIOB, TopeHHue cephl, (ocdopa, xkene3a, MarHus B
KHCJIOPOJE, M3YYEHUE KOJUIEKUMHA «MeTalulbl M CIUIaBbl», B3aUMOJECUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HUCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C pacTBOpPAMH KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJIOPO/ia
U KaTUOHbI METAJUIOB, B3aUMOJECHCTBUE THUAPOKCUIOB ATOMUHHUS U IHUHKA C
pacTBOpaMH KHUCJIOT M LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMaM
«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTanipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHs yenoBedyecTBa. [lonsTue
O HAy4yHbIX METOJAax IIO3HAHUA W METOJOJOTHUM HAYYHOTO MCCIEHOBAHUA.
HayuHble IpuHLIMNBI OpraHu3aluyd XUMUYECKOTO0 TPOU3BOACTBA. [IpombIlieHHbIE
CIOCOOBI MOMYYEHUs BAXKHEUININX BEIIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[poMbIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIAaBOB. XHMMMUYECKOE 3arpsi3HCHUE OKPYXKAIOLIEW CpeAbl U €ro IMOCIEACTBHUSA.
Ponb xumun B oGecriedeHuu 3HEPreTHIecKoil 0e30MacHOCTH.

Xumus M 310pOBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XWMWUS THAIIA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIE 100aBku. Ponb xumuu B
obecreueHny MUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XMMHHM B IOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIILCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHndyecKkrue U MUHEpadbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MAaTEpUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl aiist 35ekTpoHukd. HanoTeXHOIOTHM.

Pacuérnble 3anaun.

Pacuérter: maccel BemecTBa Wianm 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO M3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00BEMA, KOJMYECTBA BEILECTBA) IMPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET NpUMECH, Macchl (00bEMa, KOJMWMYECTBA BEIIECTBA) IMPOJYKTa
peakiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEWIECTBA, MACCOBOM JOJH W MOJIIPHOMU
KOHIICHTpAallMi BEIIECTBA B pacTBOpE, MOJHM BbIXOJAA MPOAYKTa pPEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXINpeAMETHBIX CBSi3ed NpU  HM3yYeHUH OOIIed W
HEOPTaHUYECKOM XMMHH B 11 Kilacce oCymecTBIIIETCS Yepe3 UCIOIb30BAaHUE KaK
0OIIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, rumoTesa,
Teopwsl, 3aKOH, aHAJM3, CUHTE3, KIACCH(PUKAIMS, TEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACANBHBIA Ta3,
bu3ndecKue BeIMYUHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPT s, Macca.

buonorus: kieTka, opraHusm, 3KocucTema, ornocdepa, Metadbonmn3M, Makpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObI, HyKIEMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIILICHHOCTb, METAJUIYPIHsl, CTPOUTENIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmareBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX



nperaaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CpPEIHETrO
oOmiero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABJISIOUIME: OCO3HAHUE
0OyJaronuMMHUCs POCCUUCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMU U HOPMaMd T[OBEJCHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPhI; CHIOCOOHOCTh CTaBUTH IEJIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEJBHOW W MPAKTUYECKOM JESTEIbHOCTU
oOyyJaronuxcs B mpolecce peaim3alui o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIn4yHOCTHBIE pE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OMBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
oOyyJaronmxcsi B Mpoliecce peanu3aiiy o0pa30BaTeIbHON AESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIAX MEXKJIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
XMMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOAUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMUS TOTO, YTO JaHHbIE HAyKHW €CThb pe3yJbTar
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHMBOB B TIOJYyYEHUH M MOCIEIYIOIIEM
aHam3e MHPOPMAIMH O MEPEAOBHIX JOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHSI TOCIEICTBHIA
MOCTYTKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NMOHMMAaHUsA [EHHOCTEH 3M0poBOro u Oe3zomacHoro oOpasa KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOirofeHusT TMpaBWil OE30MacHOTO OOpalleHUs] C BEUIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM JEATEIBLHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYyAILHOTO ¥  KOJUIGKTHBHOTO
0€30IMacHOTO MOBEECHHUS B CUTYAIUIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHus
aJIKOTOJI5l, HAPKOTHKOB, KypeHHs1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
JeSITEIIBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JeSITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COILMATILHOW HAIMPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTHIECKOMY M3YYCHHIO MPOPECCUil pa3TuIHOTO poja, B TOM
YHCJie HA OCHOBE MMPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIAMBUAYAJIbHOH TPACKTOPHH
obpazoBaHusi, Oynymied npodeccuu W pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB H
noTpeOHOCTeH 0011IeCTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTHYECKU IIEIeCO00Pa3HOTO0 OTHOIIEHUS K TPHPOJE KAaK HCTOYHHKY
CYIIIECTBOBAHMSI )KU3HH Ha 3eMIIe;

NMOHMMAaHUs TJI00aTBbHOTO XapaKTepa 3KOJOTHYECKHX MpOOJieM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHOU Cpeibl;



OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
NPUPOAHON cpefie, YMEHHsSI IMPOTHO3UPOBATh HEOJArONpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUNA U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xeMmohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HAyKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeCTaBICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPHUPOJbI U YEOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHd MpoOJeM COXpaHEHHUs
MIPUPOJITHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHM JUISI COBPEMEHHOMU
IMBWIN3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH W BaXXHOM pOJM B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHOW KyJNbTYPBI, B PEHICHUH TI00aIbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBON M 3KOJIOrMYECcKO 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00E€CIIeueHnn
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON KU3HHU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJly4aeMble 3HAHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHUM OKPY>KAIOIIEro MUpa u
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4YHBIX (AKTOB ¥ UMEIOIMUXCA JAHHBIX C TN TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0o0oOpa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHMM 1O XHMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM Tpyda B pa3IMyHbIX cepax MpoPpecCuoHaIbHON
NEeSATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeagmMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBbI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUMMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYy4aIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCIMU(PUKY METONOB TO3HAHUA,
UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIusl, sSBJICHUE,
npoliecc, CUCTeMa, HayYHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NEeWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYarOIuXCs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JJOrHYecKue JAecTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENENIATh I NEeSTebHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHUTD PE3YJIbTATHI JEATEIHHOCTH C MTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWW 3HAHWW MTPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICIISITh XapaKTEPHbIE MPU3HAKA TOHITHH W yCTAHABIMBATH MX B3aMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHHWS ¥ KPUTEPUH JJIs KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKUX PEaKINii;

yCTaHABIMBATh TMPUYMHHO-CJICJICTBCHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMaTPHUBAEMBbIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSTh B MPOIECCE MO3HAHMS WCIIOh3yeMbI€ B XUMHUHM CUMBOJIUYCCKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPU PEHICHUH YYEOHBIX MO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUSA:

BJIaJ€Th OCHOBAMH METOJIOB HAyYHOI'O TMO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMyIMpOBaTh MENN U 3a/1a91 UCCIIEIOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSATENIbHO C(OPMYJIHPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI Uil (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 3a XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
0000111eHHS ¥ BBIBOIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NESATEeTLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3IMYHBIX
METO/I0B IMO3HAHMUSI.

3) padoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHaIM3UpOBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
IPE/ICTaBICHMUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUHBOCTH;

dbopMyIMpOBaTh 3aNPOCHI U MPUMEHSATH PA3IMYHBIC METONBI MPU MOUCKE U
oToope wuHbOpMALMKM, HEOOXOIUMOM JIi BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneaEHHOro THUIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAJIbHYIO  (OpMYy  MpEACTaBICHUS
uHopMaru (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeliCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TEMBI B XO0J€ AUajIora /U
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTI: CBOH IIPCIJIOKCHUA
OTHOCHUTCIJIBHO BBITIOJIHCHUA HpeI[JIO)I(eHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIlMCH pe3yIbTaTOB IT03HABATEIBHOU JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peau3alii y9eOHOTO POeKTa, U (OPMYITHUPOBATH BBHIBOIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCIEAOBAHUN ITyTEM COTJIACOBAHMS ITO3HMIIMHA B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHHMBepCcAJbHbIE Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NeSITENIbHOCTD, Ompezenas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIjlaraéMblii  aJrOpuUTM JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIEI0BAaTENbCKUX 3ajad, BbIOMpaTh Haubojee
3¢ (EeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONY4YeHHS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILECTBJIATH CAaMOKOHTPOJb JACATEIbHOCTH HAa OCHOBE CaMOaHaiu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO XUMUU Ha yIriyOJa€HHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
U1 yaeOHOTro nmpeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIA
110 OCBOCHHIO, MHTEPIPETALMU U MPEeoOpPa30BaHUIO 3HAHUM, BUIbI ACSITEIbHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX Y4EOHBIX
CUTYyalUsX, a4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThbl IPEACTABIEHBl IO TOJaM
WU3YYECHHS.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUNA: O MECT€ M 3HAYEHUHU OPTraHUYEeCKOU
XMMHMH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU yCTOHYMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUYECKON U



MUIIEBON O€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IAaHUHA HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHUN paIMoOHAILHOTO
PUPOIOIOIL30BaHNS, B (OPMHPOBAHUNA MHPOBO33PECHUS W OOIIEH KyJIbTYpPHI
4eJli0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOMU CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTaNU, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMma, THOpuAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKENeT, HyHKIIMOHATbHAS
Tpymma, paadkai, CTPYKTypHbie (opmynbl  (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKasi), HW30MEphbl, TOMOJIOTMYECKHI Psil, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- W a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TMpEeBpallleHUs] DHEPruM IMPU XUMHUYECKHX PpEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUW, MHUPOBO33PCHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBICHHM; TPEICTABICHUS
0 MeEXaHu3MaX XHMHUYECKUX peakUuui, TepMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM M Me30MepHbId 3 dekTol, opueHTanTsl | u Il pona);
(dbaKkToIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWH U OE30MaCHOM
WCITOJIb30BAaHUN BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W TMPAKTHUECKOU
NEATEIbHOCTH  YeJoBeKa, OOIIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA IPUMEpPE IMPOU3BOJICTBA METAHOIIA, MEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBIABIIATH XapaKTEpPHBbIC NMPU3HAKU TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHSITHS TPU
OINMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNU;

c(hOpMUPOBAHHOCTh YMEHUI:

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKpbIBaTh UX CYLUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEakUMid  MOCPEACTBOM  COCTaBJICHUSA
AJIIEKTPOHHOIO OanaHca JTUX peakluii, peakiil HOHHOro OOMeHa IMyTEM
COCTaBJICHHS MX TTOJTHBIX M COKPAIEHHBIX HOHHBIX YPAaBHCHHI;



U3rOTABIUBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTPAIUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUECHHBIX
OpTraHUYECKUX BELIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACcCy/Tpynne COeJUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIEIbHBIX
IpeaCcTaBUTENed OPraHNYEeCKUX BEIIECTB (3TUJICH, alleTWJICH, TOJMYOJ, TIULEPUH,
ATWJICHIJIMKOIb, (EeHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAS, MAJbMUTUHOBAS KUCIIOTHI,
IJIMLMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIUH, TUBUHWII, W30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XHMHYECKOM CBSI3U B
OpTraHUYECKUX COCAMHEHUSX (KOBaJCHTHAs W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHITh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemecTB A. M. bByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAaHOB, IIUKIJIOAIKAHOB, aAJIKEHOB, aJIKaJUCHOB,
aJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJOB, CIHPTOB, ajbJETHAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yTJIeBOAOB (MOHO-, AM- W TOJIMCAXapHUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUSI TMOATBEPKAATb HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHUYeCKUX COCAMHEHUH OT
KPaTHOCTHU ¥ THUIIa KOBAJICHTHOM CBS3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHUS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
ChIpbsi  (HepTh, NPHUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUs — HAONIOIEHNHU, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs MPUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, O0O00O0IleHUe,



CHUCTEMAaTHU3AINIO, BBISBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — JJISI U3Y4YEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU W TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MATEpUAIbHOTO E€JUHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHWYECKOW XUMHUHU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO NPUPOY;

c(hOPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XMMUYECKUX PEAKIUN C UCMOIb30BaHUEM (PU3MUYECKHUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMysBl BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
POJYKTaM CrOpaHus, IIIOTHOCTU Ta3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TIO3UIMNA  DKOJOTUYECKOHW  O€30MacHOCTH  TOCHEIACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0seM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYeHHE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YTIIEBOJAOPOJOB pA3IMYHBIX KIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3alad 1O PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIIOJEHUEM MPaBUII
0e30macHoro OoOpalleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyMpoBaTh IIEh HWCCIACAOBAHHS, NPEACTABIATh B Pa3nudHON  (popme
pE3yAbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU 11€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolleu
IIPUPOTHOM CpPEIbl U TOCTHKEHMS €€ yCTOUUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHUSI HA KUBbIE OPraHU3MBI
ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAas cMbIci noka3aress [IJIK;

aHAJIM3UPOBaTh 11€J1IeCO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MHGOpMAIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmanuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMHUYECKYIO0 MH(]OpMaluio, nepepadaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C MOCTABIICHHOW y4eOHOH 3a/1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass u HeopraHUYecKas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNA: O MAaTepUaTLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIEHUM MNPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, DHEPreTHUYECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OO KyJbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JOPOBBIO M TPHUPOTHON

cpene;
BJIQJICHNE  CHCTEMOM  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYAET:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMa,

W30TOTIBI, DJIEKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aToMHBIE OpOUTaN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHSI aTOMa, TUOpHUau3aIus aTOMHBIX OpOWTanei, WOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCJICHHS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAs, MeTaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKass peIIETKAa, XUMHUYECKash PEakius, PpacTBOP, DICKTPOIMUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTUYECKAs JUCCOLMALMSA, CTEIEeHb JIHUCCOLMAIINH,
BOJOPOMHBIA TIOKA3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTEb, TEIIOBOW 3]dekT
XUMHYECKON PEAKLIMH, CKOPOCTh XUMUYECKOW PEAKIIMHU, XUMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOIUTHYECKOU IUCCOLMAIIUHU, TMEePUOTUIECKUM
3akoH JI.1. MenzeneeBa, 3aKOH COXpaHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SJHEPTUM NPU XUMHUYECKHUX PEAKUHUSIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAaHUS
MPUYUHHOCTA M CUCTEMHOCTM  XHMHWYECKUX  SBJICHUW;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HA/IMOJICKYJIIPHOM  YPOBHSIX; TPEICTABIEHHUS O MEXAHMW3MAX XUMHUYECKUX
peakuuii, TEPMOAMHAMMUYECKUX M  KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, O XMMHYECKOM PAaBHOBECHH, PACTBOpPAX W JAUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YeHUH U O€30macHOM
WCIIOJb30BaHUN BAXKHEHUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU
NEATETPHOCTH  YeJOBeKa, OOMMWX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
OINMCAHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUM;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpPMynT BEMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METaUIMYecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKOM CBSI3M M THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATh:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHUECKUE PEAKIIUHU 10 PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEHIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO
CTENeHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTMMOCTH, YYacCTHIO Karajau3aTtopa |
JPYTHUE); CAMOCTOSITEIIBHO BHIOMPATh OCHOBAHUS U KPUTEPHH I KilaccuPpuKanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOro 3aKoHa /.
N. MenaeneeBa u 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpPMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI J1.N. Menaeneena, HCTIOJIB3YS HOHSTUSI
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUYECKUe MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE SHEPTreTUYECKHE COCTOSIHHS aToOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHEeHUH 10 mnepuomam W rpynmnam Ilepuognueckon cucremsr JI. U.
MenpneneeBa, BaJE€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBA3U MEXKJy HEOPTaHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBaTh  CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEaKUUi; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHS HX MOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );



c(hOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTECKaHUS
XMMHUYECKUX PEAKIUMU C YYETOM KX DHEPreTHUUYECKHX XapPaKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pPEaKuyd B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10] BIUSIHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUSI CEPHOM KHCIIOTHI, aMMHAKa,
o0I1IMe Hay4yHbIe TMPUHIMIBI XUMHUYECKHX MPOU3BOJCTB; IIEJIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-T10J1b3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHWUM O METOAAaX HAyYHOTO
MO3HAHUSL SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTATIBHOM HUCCJIEAOBAHUU BEILIECTB
U s OOBSICHEHWS XUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TIPUPOJE,
MMPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B MIOBCEITHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHSTUSAMHU WU TIPEJICTABICHUSIMH JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB JIs
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTepUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUYETHL: C HCIOJH30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHAS] KOHLECHTPALUI»;
Macchl BEIIECTBAa WJIM 00BEMA ra3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYacTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs] BOJAOPOJHOTO MOKA3aTesisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEMa, KOJHMYECTBA BEIISCTBA)
MPOAYKTA PEAKIUH, €CIM OJHO W3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpaA C
OTpEICIEHHOM MacCOBOM JI0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMeECH); MIOJM BBIXOAA MPOAYKTa pEaKIMu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENHHO IUIAHUPOBATh M TPOBOIUTH
XUMHYECKH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOTrO  oOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOTO COCTABa HEOPTAaHMYECKUX BEILIECTB, ONPEIACTICHUE
Cpelbl PAcTBOPOB BEIIECTB C TMOMONIBIO HWHIUKATOPOB, HM3YYEHHUE BIIMSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMH, PEIICHHUE
HSKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertamb»y u  «Hemeramis»y) ¢
coOJIIoZIcHHeM TpaBuiI O€3011acHOr0 OOpallleHHs C BEIIeCTBAaMU M JIabOpaTOPHBIM
obopynoBanueM, GOpPMYJIHpPOBaTH 1I€JIb  HMCCIEAOBAaHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3yabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUH: COOIOIATH MPABIIIA MTOTH30BAHUS XUMUYECKON
nocyol u jabopaTopHeIM 00OpyJIOBaHWEM, OOpaIeHUs C BEIIeCTBAMHU B
COOTBETCTBHUH C HWHCTPYKIIUSIMH TIO BBITOJTHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpelbl U JIOCTHXKEHUS €€ YCTOWYHMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JIEUCTBUSI HA JKUBBIE OPraHU3Mbl OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, OHMUMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH ILI€JICHANPABICHHBIM TOUCK
XUMHUYECKON MH(GOpMAIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEepaTypa, CpelcTBa MaccoBoil mHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYIO0 MH(OpMaIiio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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padoTsI padoThI
pecypchbl

Paszgea 1. Teopernyeckue 0CHOBbI XUMUM

Crpoenue atoMa. Ilepnonnueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMUYECKUX 9
anemenToB /1. 1. MenaeneeBa

Ctpoenue BemectBa. MHOrooOpasue

1.2 11 1
BEILIECTB
1.3 XHUMUYECKUE PEAKIINU 19 1 3
Hroro no pasneny 39
Pasznen 2. Heopranuueckast Xumusi
2.1 Hemertamist 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54

Pa3zgen 3. XumMus 1 ;Ku3HbL

31 Mertonnl Mo3HaHUs B XUMHU. XUMUA U 9

JKU3Hb

Uroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTuyeckue
padoThI

Jara nzyyenus

[IpenMet 1 3HaUYeHHE OPTaHUYECKON XUMHH, MPEICTABICHUE O
MHOT000pPa3u OPraHUYECKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa (OCHOBHOE H
BO30YX/IEHHOE COCTOSIHUS). BasieHTHBIE BO3MOKHOCTH aToMa

yriepoja.

XUMHYECKAsA CBI3b B OpTraHN4YCCKUX COCANHCHUAX. MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBSI3CH.

Teopus cTpoeHust opranndeckux coenuHenuii A. M. byrneposa.

Bunel uzomepun: CTpyKkTypHasi, IpOCTPAaHCTBEHHAS.
DOnekTpoHHBIE 3P PEKTH B MOJIEKYJIaX OPraHUIECKUX
COCTUHEHUH.

[IpencraBienne o K1acCHPUKAIUN ¥ CHCTEMaTHYeCKast
Homenkiarypa (IUPAC) opranndeckux BEIIECTB.

Knaccudukanus peakiuii B OpraHn4eckoil XUMHH.

Cucremaruzanys 1 0000IIeHNE 3HAHNUI IO TEME.

ATKaHbI: TOMOJIOTHYECKHH psifl, 00miast hopMyina, HOMEHKIATypa
Y U30MEPUS, YICKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIL.

10

dusnueckre U XUMUYECKHUE CBOMCTBA aJIKAaHOB.

11

Haxoxxnenue ankanoB B npupoje. CrocoObl MOTy4eHUs U
[IPUMEHEHHE AJIKaHOB.

12

[Muknoankansl: oomas GpopMmya, HOMEHKIATYpa U U30MEPHS,
0COOEHHOCTH CTPOSHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
MOJTy4YeHHUsI U TIPUMEHEHUE.




Pemrenne pac4€THbIX 3a1a4 HA OIIPEICICHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHMYECKOTO BEUIECTBA TI0 MACCOBBIM JIOJISIM

13 aTOMOB 3JIEMEHTOB, BXOJAIIMX B €ro cocrtas. CucreMaTusauus u 1
000011IeHNE 3HAHUHA I10 TEME.
AJIKEHBI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyna,

14 HOMEHKJIATypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE 1
MoJieKys1. CTpyKTypHasi ¥ LIMC-TPAHC-U30MEPHsI AJIKEHOB.

15 du3nyecKre 1 XMMHUYECKHEe CBOMCTBA allkeHOB. [IpaBuiio |
MapKoBHUKOBA.

16 CriocoObl mosTyueHus 1 IPUMEHEHHE alTKEHOB. 1

17 [Tpaktuueckas padora Ne 1 mo teme "[lonydenue sTuiieHa u |
U3Y4YEHHE €ro CBOUCTB".

13 Pemienue pacy€THbIX 3a/1a4 HA ONPEACICHUE MOJIEKYIAPHOU |
(bopMyIibl OPraHuYecKOro BEIECTBa.

19 AnKagueHsl: CONpsKEHHBIE, U30JIMPOBAHHBIE, KYMYJINPOBAHHBIE. |
OcoOEeHHOCTH 3NIEKTPOHHOTO CTPOCHHS.

20 XUMHUYECKUE CBOWCTBA CONPSKEHHBIX THEHOB. 1

21 CriocoObl TToTy4eHUsT ¥ IPUMEHEHUE aTKATUEHOB. 1
AJIKUHBI: TOMOJOTHYECKHH psizt, obmias Gpopmyna,

22 HOMEHKJIATypa, JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYJI, (pu3ryecKre CBOICTBA.

23 XHWMHUYECKUE CBOMCTBA ATKUHOB. 1

24 KauecTBeHHBIE peaKkIi Ha TPOHHYIO CBSI3b. 1

25 CriocoObl TTOTy4eHHST ¥ IPUMEHEHUE aIKUHOB. 1

26 Pemenue 3anau: pacy€Tsl IO ypaBHEHUIO XMMUUECKON PEAaKIIMH. 1

27 CucreMmaruzanys 1 0000IIeHNE 3HAHNUI IO TEME. 1
ApeHBI: TOMOJIOTHYECKUH Psifl, 001mast popMyiia, HOMEHKIIATypa.

28 DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT OCH301a 1
U TOJyoJ1a, uX (pu3nueckue CBONCTBA.

29 XUMHYECKUE CBOMCTBA aPEHOB: PEAKLIMU 3aMEIICHUS. 1




XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUH ITPUCOCAUHEHMUS,

30 OKHCJICHHE TOMOJIOTOB O€H30171a.

31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA.

39 Pemenue pacu€THpIX 3a/1a4 HA ONIPEAEIEHUE MOJIEKYIAPHOU
(hOpMyIIbI OPraHUYECKOTO BEIIECTBA.

33 CriocoObl ostyueHus 1 IpUMEHEHNE apeHOB.

34 ['enernyeckas CBSA3b MEXKAY PA3IUYHBIMU KJIaCCaMU
YTJIE€BOIOPOOB.

35 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
CucremaTu3aius ¥ 0000IICHHE 3HAHUI IO TEME.

36 [Tpuponnsrtii ra3. [lomyTHbIe HEPTAHBIE TA3HI.

37 KaMeHHBI# yTroib U IPOYKTHI €ro epepadoTKH.

18 Hedts 1 ciocoOw! €€ nepepadoTku. [Ipumenenre mpo1yKToB
nepepaboTKu HEPTH.

19 ['enernyeckas CBSA3b MEXKAY PA3IUYHBIMU KJIacCaMU
YTJIEBOIOPOIOB.

40 ["amoreHonpoON3BOAHBIE YTIIEBOAOPOIOB: IIEKTPOHHOE
CTPOCHHE; pEaKIUU 3aMEeIICHHS TaIOTeHa.

A1 JleficTBueE 1IeI04eil Ha TaJIOreHIIPOU3BOAHBIE. B3auMoelicTBue
JUTaOTEHAIKAHOB C MATHUEM U ITHHKOM.

4 Cucremaru3zanus 1 0000IIEHUE 3HAHUH 110 pa3Ieny
"YraeBogopobr".

43 KonTponpHas padota o Teme "YrieBomopoast'.
[IpenenbHbIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKHH ps/I,

44 obmas popmysia, CTpOCHHE MOJIEKYJI, H30MEpHUs, HOMEHKJIATypa,
kinaccudukanys, pu3nueckre CBOMCTRA.

45 XHWUMHUYECKUE CBOMCTBA MPEJAETbHBIX OJJTHOATOMHBIX CITUPTOB.

46 CriocoObI osTyyeHHs ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

47 [TpocTeie a¢upbl: HOMEHKIATYpa U U30MEpHs, 0COOEHHOCTH

(bu3NYECKUX U XUMHUYECKUX CBOMCTB.




MHoroaToMHEBIE CHUPTHBI: STUJICHTJIIMKOJIb U TJTIMICPUH, UX

48 (du3nUYecKre U XUMUYECKUE CBOKCTBA.

49 CriocoObl TTOTy4eHHUST ¥ IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

50 ®DeHOII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
TokcU4HOCTH eHoMa.

51 XuMHu4yeckue cBoWcTBa (heHoIa.

52 Crioco0bl ToTydeHus1 1 mpuMeHeHue (heHoma.

53 [Tpaktuyeckas pabora Ne 2. Pemenue skcriepuMeHTaIbHBIX
3aja4 1o Teme "CrnupThl 1 heHomb".

54 CucreMmaruzanys 1 0000IIeHNE 3HAHNUI IO TEME.
Anpaerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHUITHHON

55 TPYIIIBL; TOMOJIOTUYECKHUE PSJIBI, 001as popmyia, H3oMepust U
HOMEHKJIATypa.

56 Anpaerupl U KeTOHBI: (PU3MYECKUE CBOMCTBA; PEaKIIUN
MIPUCOCTMHECHHUS.

57 Peakuuu okuciaeHHs 1 Ka4eCTBEHHbIE PEaKIIMK aJbJACTUAOB U
KETOHOB.

58 CriocoObI MoJTydeHHs albICTHIOB U KETOHOB.

59 OaHOOCHOBHBIE NpeAebHbIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX MOJICKYII.

60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX
(bu3uIecKue CBOMCTRA.

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

2 Oco0eHHOCTH CBOMCTB MypaBbUHOW KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB: HEMPEEIbHBIX U aPOMATHUECKHUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIUX KapOOHOBBIX KUCIOT.

64 [TonsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT.




65 CriocoObI ostyueHust 1 IpUMEHEeHnEe KapOOHOBBIX KHCIIOT.

66 Crnoxable 3(UpBI: TOMOJIOTHYECKUH psifl, o01mas popmya,
M30MepHs U HOMEHKIIATYypa.

67 dusnuecKkue U XMMUYEeCKHE CBOWCTBA 3(hHPOB.
Pemenue pacy€THbIX 3a/1a4: 10 ypaBHEHUIO XUMHYECKOM

68 peaKIyu, Ha OTpeIeTICHUE MOJICKYIIIPHON (OPMYITBI
OpPraHUYECKOT0 BEILECTBA.

69 [TpakTrueckas padota Ne 3. PereHue 3KcriepuMeHTaIbHBIX
3amad o Teme "KapOoHoBsie kucinoTel. CioxkHbIe d3Gups".

70 Kupsr: ctpoenue, pu3ndecKie U XUMHUYECKHE CBOMCTBA
(ruzmponus).

71 Oco0EeHHOCTH CBOWCTB KUPOB, COJICPIKAIINUX OCTATKH
HETpEIENbHBIX )KUPHBIX KUCTOT. JKUphl B ipupoe.
Mpli1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE

72 nerictBue. [IoHATHE O CHHTETUYECKUX MOIOIIHNX CPEJCTBAX
(CMO).

7 ['eneTnueckas CBS3b YIi€BOAOPOAOB U KUCIOPOACOACPKALIUX
OpPraHUYECKUX BEILECTB.

74 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.

75 CucreMmaruzanys 1 0000IIEeHNE 3HAHNUI IO TEME.

76 OO01mas XxapakTepuCcTHKa YTIIEBOJAOB U KiIacCu(PUKaIUs
YTIEBOAOB (MOHO-, M- U TIOJTUCAXapH/IbI).

77 Momnocaxapusl: pu3nUecKre CBOMCTBA M HAXOXKICHHUE B
MIPUPOJIE.

73 [IpuMmeHeHne roK03bl, €€ 3HAYEHNUE B )KU3HEAECATEIbHOCTH
OpraHusma.

79 Jucaxapupl: caxapo3a, MaJIbTO3a U JakTo3a. Haxoxnenue B
MPUPOJIE U TPUMEHEHUE AUCAXAPUIOB.

20 [Tonucaxapusl: CTpoeHHE MAKPOMOJIEKYI, (hU3NUecKue u

XHUMHUYECCKUC CBOfICTBa, IIPpUMCHCHUC.




81 [TonsATHE 006 NCKYCCTBEHHBIX BOJIOKHAX.

%) Pemenue pacueTHbIX 3a7a4 Ha OIIpe/ieJICHUE JOJIU BbIX0/a
MPOJYKTa peakuu OT TEOPETUUECKH BO3MOMHOTO.

83 Cuctemaru3zanys 1 0000IIEeHUE 3HAHUH 110 pa3eny.

%4 Kontponbras padota o teme "Kucnopoacoaepxkaimue
OpPraHUYECKUE COETUHEHMS "

85 AMUHBIL: KJTaccuUKaIys, CTPOCHUE MOJIEKYJ, 001as hopmya,
M30MepHsl, HOMEHKIAaTypa U (pu3nYecKre CBOICTBa.

86 XUMHUYECKUE CBOMCTBA aTM(PaTHIECKUX AMUHOB.

27 AHWINH: CTPOCHHE aHWINHA, 0COOEHHOCTH XMMHYECKUX
CBOMCTB aHUJIMHA.

88 CriocoObl osTyueHHst ¥ IPUMEHEHNE anupaTUIeCKIX aMHUHOB

29 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, Gru3ndeckue
cBoiicTBa. OTAEIbHBIC TPEICTABUTEIN 0-aMUHOKHCIIOT.

90 XUMHYECKHE CBONMCTBA AMUHOKHCIIOT, MX OHOJIOTHYECKOE
3HauUeHUEe aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

91 benxu kak npupoHbIe OTUMEPHI; CTPYKTYPbI OSJIKOB.

92 XuMu4eckne cBOMCTBa OEIKOB.
A3oTcozepKalue reTepouUuKINIECKHE COEIUHEHNS.

93 HykienHOBbIE KUCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOTHYECKast
pOJIb.

94 [TpakTuyeckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX
3a/1a4 1o Teme "A30TcoAeprKalue opraHu4eckue coeAMHeHus " .

95 [TpakTuueckas padota Ne 5. PereHue sKkcriepuMeHTaIbHBIX
3aga4 no teme "Pacrio3HaBaHME OPraHMYECKUX COSTUHEHUN" .

96 KonrponbHas pabora o Teme "A30TcoepKaliie OpraHndecKue
coenuHeHusa".

97 OCHOBHBIE OHATHS XUMHH BEICOKOMOJIEKYJIAPHBIX COCTUHEHUI
¥ METOJIbI UX CUHTE3a —IIOJUMEPHU3aIUs U OJTUKOHICHCAITHS.

98 [TnacTmaccel. YTunuzarus u nepepadoTKa MIacTHKa.




99

DnacToMepbl: HaTypaJlbHbIM CUHTETHYECKHE KaydykH. Pe3uHa.

Bomnokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC, CHHTCTUYCCKHUC.

100 1
[TomumepsI criennanbHOTO Ha3HAYCHUSI.

101 [TpakTuueckas padora Ne 6. Pemenune skcnepuMeHTaATbHBIX |
3a1a4 o Teme "Pacno3HaBaHue MmIacTMacc U BOJIOKOH".

102 O06o00u1IeHre U cucTeMaTU3alusl U3Y4eHHOT0 MaTepuaa 1o TeMe 1

"BbICOKOMONEKYIIpHBIE COETUHEHUS".
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11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Atom. CocTaB aTOMHBIX siAep. XUMUAYECKUI
sneMeHT. U30Tomb!

CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4ecKux 3J1€MEHTOB (s-,
p-, d-, f-aemenThI)

Pacnpenenenue 351eKTPOHOB 1O aTOMHBIM
opOuTaIsIM

DNeKTPOHHBIE KOH(UTYpAIIUH AaTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSTHHH

DNEeKTPOHHBIE KOH(DUTYypAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[Tepuonnueckuii 3akoH u [leproanueckas
cucTeMa XuMH4ecKux 3aeMeHToB /1. W.
Menaeneesa, CBSI3b C COBPEMEHHOM TEOpUEH
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM 1
nepuojam

Cucremarusanys U 0000IeHNE 3HAHUH 110




TEMC

10

Bunnl xumnueckoii cBa3u. MexaHU3MBbI
00pa3oBaHUS KOBAJICHTHOM CBSI3U.
Bonoponnas cBsi3b. MexMoneKkysapHbie
B3aNMOICHCTBHS

11

BaneHnTHOCTh U BaJleHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12

HpeI[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHU. THUIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIOUAHBIX PaCTBOPAX

15

VcTrHHBIE PaCTBOPBI: HACHIIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

16

Crioco0ObI BeIpaXKCHHS KOHIICHTPAIIUH
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM TTOHATHIA
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTsa',
"MoOJIsipHasi KOHUEeHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TeEME




20

KonrtponsHas padora no temam "Ctpoenue
aroMa. [leproanueckuii 3aKOH 1
[Tepunonnueckas cucTeMa XMMHUYECKUX
anemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTn"

21

Knaccudukanus XuMHYeCKHX PEaKIHii B
HEOPraHUYECKON M OPraHUYE€CKON XUMHUH.
3aKOH COXpaHEHHs MAacChl BEILIECTB; 3aKOH
COXpaHEHHUS U PEBPAIICHHS SHEPTUU TPU
XUMHUYECKHUX PEeaKIMIX

22

TennoBble 3¢ (HEeKThl XUMUYECKUX PEeaKIuil.
Tepmoxummuyeckne ypaBHEHHUS

23

Breraucnenus mo YpPaBHCHHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XUMHUUYECKOH peakinu, eé
3aBHCHUMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanu3 u katanuzatopsl

25

['oMoreHHbIE U T€TEPOreHHbIE PEAKIIT

26

[Ipaxtuueckas padora Ne 1 o reme
"BaustHue pa3nuYHbIX (GaKTOpPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

OO6patumbie 1 HEOOPATUMBIC PEAKITHH.
XUMHUYECKOE paBHOBECHUE

28

[IpakTruueckas padota Ne 2 o Teme
"BrnustHue pa3nudHbIX GakToOpoB HA
MOJI0KEHNE XUMHYECKOTO PaBHOBECHS"

29

DnekTponuTrdeckas auccounarus. CuibHbie
U crabbie AeKTponuThl. CTeneHb




JUucconmuanu

Nonnoe npousBenenne Boasl. Cpena BOIHBIX

30 pactBopoB. Bonoponusiit nokasareins (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax 3JIEKTPOJUTOB
[Ipaxtuueckas padora Ne 3 o reme

32 "XUMHUYECKUE PeaKIuy B pacTBOpaxX
3JIEKTPOJUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxuennme oKUCIUTeNu U
BOCCTaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB

36 Pemenue 3a1au pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

38 CuctemaTu3anus ¥ 0000IIeHUEe 3HAHUH 110
teMe "XumMuueckue peakiuun'

39 KoHnTposbHas padota mo teme "XuMudeckue
peakuu"
[Tonoxxenue HemetaioB B [leproanueckoit

40 CHCTEeME XUMHYEeCKuX 3aeMeHToB /1. W.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIIOB

A1 AnoTponusi HEMETauIoB (Ha IpUMEpe

KHCJIOPOJIa, cepbl, hocdopa u yriaeposia)




Bognopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ uapu bl
lanmorensl: HAXOXIEHHUE B IPUPOJIE, CIIOCOOBI

43 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBONCTBA
I"anorenoBonopoasl. Baxxuenme

44 KUCJIOPOJCOAEPIKAIINE COCTMHEHUS
rajoreHoB
JlaGopaTopHbIe U IPOMBIIINICHHBIE CITOCOOBI

45 noiy4deHus rajnoreHoB. [I[pumenenune
rajJIOr€HOB U X COE€IUHEHUN
[Ipaxtuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIIICHHBIE CTIOCOOBI MOTYYCHHSI,
¢u3uueckre U XuMHUYecKre cBoiicTBa. O30H.
[TpumeHeHue KucIopoia U 030Ha

48 Oxcuapl ¥ NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaXOXKJIEHUE B IPUPOJIE, CITOCOOBI

50 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBONCTBA

51 CepoBoaopo, CyIbpuasl

5 Kucnoponacoaepkamue coeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI

53 [Ipaxtuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe "Cepa u




eé coequHeHms"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55 Kucnoponcoaepxaiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
A3OTHBIC yIOOpEHHUSI
docdop: HaXOkKAECHUE B IPUPOJE, CIOCOOBI

57 NOJY4YeHUs, PU3NUIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcuasl hochopa, pocdopcoaepxarniie
KkucJIoThl. Conu ochOpHON KUCIOTHI

59 [Tpumenenue pocdopa u ero CoeJMHEHUH.
®docdopHbie y1oOpeHust
[Ipaxtuueckas pabora Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 33724 110 TeMe "A30T U
docdop u ux coequHeHus"
VYrnepoa: HaxoXIeHUE B PUPO/IE,

61 QIIOTPONHBIE MOAU(DUKALNY; PU3NUECKUE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

6 Oxkcua yrnepona(Il), 03<c1/1;[ yraepona(IV),
yroJibHas KMCJIOTa U €€ CONH

63 Pemenue 3a1au pa3nu4HbIX TUIIOB
Kpemunii: HaX0XaeHHE B IPUPOJIE, CTIOCOOBI

64 MOJTy4eHUS, GU3MIECKUE U XUMHUYECKUE
CBOMCTBA

65 Oxkcua kpemausa(IV), kpemHHEBasT KHCIIOTA,




CHUJIMKATbhI

[IprMeHeHrne KpeEMHHUS U €r0 COCTMHEHU M.

66 CrexJ10, €ro noixy4eHue, BUIbl CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUIN 110
teme "Hemeramibr"

69 KoHnTtposbhas padora nmo teme "Hemerammsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHSI OIHO0K
[Tonoxxenue MmetaiioB B [lepuoanyeckoit

71 CHUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI04Y€K aTOMOB METaJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAJIOB.
[IpuMmeHeHre MeTaIOB B OBITY U TEXHUKE

73 CnuaBel MeTaiioB. Koppo3ust MmeTamioB

74 Pewrenue 3ana4 pa3au4HbIX TUIIOB
DNIEKTPOXUMHUYECKUH Pl HAIPSIKCHU I

75 MeTauioB. OOIIHe CIOCOOBI MOTYYEHUS
METaJIJIOB
OO01mas xapakTepucThKa MeTamuioB [A-
rpynmnsl [leppoandeckoi cuctemMbl

76 XUMHYECKHUX JIeMEeHTOB. HaTpuii u kanuid:
nojiyueHue, pU3ndeckue U XMMHUUECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mas xapakrepuctuka MetayuioB I1A-

rpynmnsl [leprpoandeckoi cuctemMbl




XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBLIMI: ToJTydeHne, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB M UX COCTMHEHUMN

78

JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs

79

AOMUHUI: TIOJTy9eHHE, PU3NIECKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmMdoTepHbIE CBOMCTBA OKCH/IA U
THIIPOKCUA ATFOMHUHUS,
THJIPOKCOKOMITIICKCHI ATFOMUHHUS, UX
pUMEHECHUE

81

Pemenue 3aZla4q Pa3JINYHbIX THUIIOB

82

[Ipaktruueckas padota Ne 7. Pemenne
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTasisl ITIaBHBIX MOArpyHn”

83

OO0m1as XxapakKTepUCTHKA METAIIIOB
no6ouyHbIX ToArpym (b-rpyrmm)
[leproanyueckoil CUCTEMbI XUMHYECKHUX
9JIEMEHTOB

84

Du3nyYecKrue 1 XUMUYECKHE CBOICTBA XpoMa
U €r0 COeAMHEHUM, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS MapraHia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusnyeckue 1 XUMUIECKUE CBOMCTBA Kelle3a
u ero coenuHeHu. llomydenue u
IIPUMEHEHHUE CILJIaBOB XKeJe3a

87

dusnyeckue U XUMUYECKHE CBOMCTBA MEeIU U




€€ COCIMHEHU, UX IIPUMEHEHUE

dusnyeckre 1 XUMHYECKHE CBOMCTBA [IMHKA

88 U €r0 COEMHEHUN, UX IPUMEHEHHE.
I'mapokcokoMIIEKChl HUHKA
[Ipaktrueckas padota Ne 8. Pemenne

89 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Mertasuibl TOOOYHBIX TTOATPyIIT"

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

o1 O06o0011eHNEe U cUCTEeMaTU3aU U3YYEHHOTO
Martepuaina o teme "Mertanibt"

92 KoHnTtponbHast padota mo teme "Metamisr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHSI OIHO0K
Ponp xumuu B 06ecrieueHnn yCTOMYHUBOTO

94 pasButus yenosevectBa. [loHsTHE O
HAY4YHBIX METOJIaX UCCJIeI0BaHUsI BEIIECTB
HayuHnble npuHIUIBI OpraHu3aIu

95 XUMHUYECKOT0 TPOU3BOJICTBA.
[TpoMmblinieHHbIE CTIOCOOBI MOTYYEHUS
Ba)XKHEUINUX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh
CpEeIIbl U €ro MOCJeICTBUS

97 X¥MHA U 310POBbE YEIIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumug mrmy. Posbe xumun B o0ecrieueHnu
[THIIEBON OE30IIaCHOCTH

99 KocmeTtnueckue u napdromepHbie cpeacTBa.

BbriToBas xumus




XuMHs B CTPOUTENLCTBE. BaskHelne
100 CTPOUTEBHBIE U KOHCTPYKI[MOHHBIE
MaTepHuabl

101 XHMHS B CEJIHLCKOM XO3SMCTBE.
Opranuveckrie 1 MUHEpAIIbHBIE YI00peHUs

102 Cucremarusanys U 0000IeHNE 3HAHUH 110
TeEME

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus/ T'abpuensu O.C., OctpoymoB U.T'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo "M3narensctBo "[IpocBenienue".

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. H.E. Ky3pmenko, B.B. Epémun. 1000 BonpocoB u oTBeTOB. XuMusi. M.:
KHWKHBIN 10M «Y HUBEPCUTET.

2. C.A.Ily3akoB, B.A.IlonkoB. [Tocobue mo xumuu ajis nocrymnaromux B BY3bl1.
M.: «BpIicmas mkomnay.

3. JI.B.TkauéBa. KonkypcHsble 3a/1auu 110 XUMUH ISl TOCTYMAIOUIUX B
MEJIUIIMHCKUE BY3HbI.

4. Xumus u xu3sb. (ConrepoBckas xumusi). Poccuiickuii XuMuko —
TexXHoJornyecku yausepcuret umenu . 1. Menneneena. [lon penaknuen
yieHa — koppecnonaeHta PAH pexropa PXTY um. JI. 1. Menaeneena 1. /1.
CapxkucoBa, uieHa — koppecnongeHTa PAH 3aBenytomieii kadeapoit mpodiaem
ycronuusoro passutus PXTY nm. [I. . Menneneesa H. I1. Tapacosoi.

5. B.®.Tpasenb, Oprannueckas xumus. MockBa, UKL «AkageMKHUTa.

6. JI.LA.Cnera, A.B.YUepnsbiii, F0.B.Xonun 1001 3amgava no xumuu, «Mnekcay,
«Panox» MockBa-XapbKOB.

7. O.C.I'abpuensn, A.H.ITpouenos, Xumus. Peruonanbupie onummnuab 8-11



kiacc, M.: Jlpoda.
8. Xumus u oobmectro. [lepeBoa ¢ anrnuiickoro k.X.H. M. FO. T'onono6oga.

Mocksa «Mup».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Enunas xomnexius LIOP http://fcior.edu.ru/

Buneoypoku nmo xumun, 7-11 k. http://mriya-urok.com/categories/himiya/
[Ipe3eHTanuu K ypokaM U BHEKJIIACCHBIM MEPOIPUATHSIM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

AJIXMMUK http://www.alhimik.ru/

Kypnan "Xumus u xumuku"http://chemistry-chemists.com/

Buptyanbnas xumuyeckas mkoia http://maratakm.narod.ru/

WebElements: oH1aliH-CIpaBOYHUK XUMUYECKUX DJIEMEHTOB
http://webelements.narod.ru/

Xumus A1 BceX: WUTIOCTPUPOBAHHBIE MaTepHAIIbI IO OOIIeH, OpraHMYeCcKOi U
HEOPraHU4YE€CKOW XUMUU

http://school-sector.relarn.ru/nsm/

Xumuueckuil cipaBounuk http://tehtab.ru/Guide/GuideChemistry/

XuMust: OTKpBITHIN KoJutek http://college.ru/chemistry/

Xumus g1 Beex. Cepust "OOyuaroniye dHIUKIOoNe "

http://www.informika.ru/text/database/chemy/START.html Pa3nemnsi: oOmias



XUMUS, HEOPTaHUYECKAss XUMUS, OpTaHUIECKAs XUMUS, TECThI, CITPABOYHBIC

MaTepHuabl, CTEPEOMOACIIA MOJIEKYII.

Xumust sl BceX. DJICKTPOHHBIM YU4eOHUK

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

Caitt o xumun XuMuK.ru
http://www.xumuk.ru/? openstat=2GlyZWNOLnlhbmRIeC5ydTs4Njcw

Xumuueckuit pazaen http://www.websib.ru/noos/chemistry/cheerful.htm

JluctaHiioHHoe o0y4deHue o xumuu http://chem.olymp.mioo.ru/

Xumusi. OOpazoBaTebHBIN CalT AJIsI MKOJIBHUKOB http://www.hemi.nsu.ru/

[xonpHas xumus http://schoolchemistry.by.ru/

Xumusi: mocobue st abuTypueHToB http://chemi.org.ru/

3aHnMaTeNbHAS XUMHSI: TIPOSKT 110 METOIUKE TIPETIOJaBaHUs XUMUMU.
http://home.uic.tula.ru/~zanchem/

CripaBOYHUK MO XUMHH JIJISl IIIKOJIbHUKOB.
http://www.chemworld.narod.ru/referance.html TaGnuia aToMHBIX CBONCTB
XUMUYECKHUX JIEMEHTOB. DJIEKTPOHHBIN BapuaHT Taosuisl .M. Menneneena.
Kpatkuii xumMmudeckuii cioBapb. Tabmuiia pacCTBOPUMOCTH KUCIIOT, IEJI0ueh U
ocHOBaHMi. buorpadun n3BeCTHRIX XUMUKOB. TpHBHATHHBIC HA3BAHUS
HEKOTOPBIX BEIIECTB.

DnekTpoHHasi OMOINOTEKA TT0 XUMHUH U TEXHUKE

http://rushim.ru/books/books.htm






