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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 oOpaszoBanus, coctaBiser 340 yacos: B 10 kmacce —
170 gacoB (5 yacoB B HeAeno), B 11 knacce — 170 vacos (5 yacoB B HEZEIIO).



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.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpEIMeTa «XHWMHUS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABJISIOUIME: OCO3HAHUE
00y4arouMMucs POCCUUCKONM TpaXIaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOMNPENICIICHUIO; HATUYUE MOTHUBALIUU K
0o0Oy4eHHI0; TOTOBHOCTb M CIOCOOHOCTh OOYYaroImIMXCS PYKOBOACTBOBATHCSA
OPUHATBIMA B OOIIECTBE TMpaBWJIaMW W HOPMaMd TIOBEJICHUS, HAJIUYHC
IPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH LEIN U CTPOUTH
YKU3HEHHbIE TUTaHBbI.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHUS MpeaMera «XUMHUS» OTPaXKaIoT
c(hOpPMUPOBAHHOCTh OMBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
oOyyJarouuxcs B mpolecce peaim3ali o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpPMUPOBAHHOCTh OMNBITA [MO3HABATEJIBHOW W MPAKTUYECKOM JEeSTENbHOCTU
oOydJaronmxcsi B MPOIecce pean3anuy 00pa30BaTeIbLHON ACSITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIIEHUH B KOJJICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IuYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

IEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEAMIO
OTE€4YECTBECHHON XMMMHHU,

YBOXKEHHUSI K TIPOILIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT



JUINTEIIbHBIX ~ HAOMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeCa ¥ TMO3HABaTEIbHBIX MOTHBOB B TMOJIYYEHUH U TOCIEIYIOIIEM
aHanu3e UHPOpPMALMU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE MOBEICHHWE W TOCTYNKHA CBOWX TOBApHUIIEH C
MO3UIINNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHHMSI TIOCIIC/ICTBUN
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbSA:

MOHUMAHUSI IEHHOCTEH 3I0poBOrO0 u 0e30macHoro oOpasza IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOMno/ileHusT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOM JIEATEITLHOCTH;

MOHUMAHUS [EHHOCTH TIPaBWJI HWHAWBUAYAJHbHOTO ¥  KOJUIGKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOMINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HaHUS MOCJEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIhCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY M3yUEHUIO Mpodeccrii pa3InyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN TI0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUU
oOpasoBanwmsi, Oymymel mpodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKU LIEJIECOO0PA3HOTO OTHOILIEHUS K MPHUPOAE KaK HCTOYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMJIe;



NOHMMAaHUA TJI00ATBPHOTO XapaKTepa HSKOJOTHYECKUX MpOoOJieM, BIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSTHUE NMTPUPOJIHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peuIeHus BOIPOCOB PALMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JECHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMBIX JEHCTBUN U NIPENOTBpALIaTh UX;

HAJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKON HaIIPABJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSA MMM B IIO3HABATEJIIBHONW, KOMMYHMKATUBHONW M COLMAJIBHOU
NpPaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAYKH 1 OOILIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poid B
(GOpMUPOBAHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEICTaBICHUs 00 OKPYXAlOIIeM MUpPE KakK O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
NO3HAaHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHuHu MpoOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOexkAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M Ba)XXHOM pOJIU B
CO3aHUM HOBOW 0a3bl MaTepUalIbHOM KyJbTYpbl, B PELICHUH IJI00AIBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUSl YEIOBEUYECTBA — CBIPHEBOM, SHEPIETUYECKOM,
MUIIEBON U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULMHBI, 00ecredeHUN
YCIOBUI YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaKJIOTO 4YJIeHa
o0I11ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHHsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 000CHOBAaHHbBIE 3aKIIOUCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEIb0 IOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K IIO3HAHUIO, UCCIIEA0BATEIBCKON IEATEIIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;



UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCrnoHaTIbHOMN
JESITEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIE Pe3yIbTaThl OCBOCHUS MPOrpaMMbl [0 XUMHUHM Ha YPOBHE
cpennero o0miero 00pa3oBaHus BKIOYAIOT:

3HayuMble A (GOPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUaIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINEe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopus, UCCIIEA0BaHNE, HAOTIOICHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHHUBEpCajabHble yueOHbIC NEeHUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
T'PAaMOTHOCTH H COIIMAILHOW KOMITETEHITUN 00yYarOINXCs;
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30Bble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh LN JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPHU3HAKU TOHATUW W YCTAaHABIMBATH MX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIsd KJIACCU(PUKAIIMKU BEIICCTB M
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;



MPUMEHSTh B MPOIIECCE MO3HAHMS MCIIOh3yeMbI€ B XUMHUH CUMBOJUYCCKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuMu — MpU PENICHUH YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKHUX 3ajad,
NIPUMEHATH HAa3BaHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKITHM.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEHIECTB M XHMHUYECKUX
peakuuii;

dbopMyIUpOBaTh LIETH U 33/1a4U UCCIIEAOBAHUS, UCTIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI Ui (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

BJIa/JIeTh HABBIKAMH CaMOCTOSITEILHOTO IUIAHWPOBAHUS W  TMPOBEACHUSA
YUEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJI0M
IpoIEecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3ynibTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBObI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHMUA,
COCTaBIISITh OOOCHOBAHHBIN OTYET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW W TPOEKTHOM
NESATETLHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHUS.

3) padora ¢ nnopmanuei:

OPHUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uHMopMmammu (HAy4HO-
MOMyJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHAMU3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
NIPEICTaBICHNUSA, KPUTHYECKH OLICHUBAThH e JTOCTOBEPHOCTH U
HENIPOTHUBOPEYUBOCTH;

dbopMyIMpPOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIC METONBI MPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh OMBIT HMCIHOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaIbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaiuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTHE);

UCTIONB30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XMMHYECKON WHpOpMAIMeil: TPUMEHATh MEXNpeaMeTHble (pu3udeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUC CPEACTBA HATTIAAHOCTH.



KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NelCTBHA:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6Cy}I(,Z[aeM0ﬁ TEMBI B XO0J€ AUajIora /U
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTL CBOH IPCIJIOKCHUA
OTHOCHUTCJIBHO BBIIIOJIHCHUA HpCI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C IPE3CHTAIlMEH Pe3yJIbTaTOB IMO3HABATEIBHOU JIEATEIHHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEIIEHO HITH COBMECTHO CO CBEPCTHHKAMM IPH BBITOJTHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThI MO UCCIICAOBAHHIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOTo MpoeKTa, U (HOpMYyIUPOBATH BBHIBOIBI
10 pe3ysibTaTaM MPOBEAEHHBIX HMCCIICIOBAHUN IMyTEM COTJIACOBAHMS TO3HMIUN B
x0J1e 00Cy)IeHUS 1 OOMEHAa MHECHUSMH.

PerynsiTuBHbIE YHHMBepcAJbHbIE Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTh, Ompenessist e€ Mead W 3aJayd, KOHTPOJIUpPOBATb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpelaraéMblii aJrOpuTM JEHCTBUH IpH
BBIMOJIHEHUHM YYE€OHBIX W HCCIENIOBAaTENbCKUX 3ajad, BHIOMpaTh Haubojee
3¢ (EeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONY4YeHHS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILECTBJIATH CAaMOKOHTPOJb JACATEIbHOCTH HAa OCHOBE CaMOaHalu3a M
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO XUMUU Ha yIriyOJa€HHOM
YPOBHE Ha YpPOBHE CpEAHEro oOuero oOpa3oBaHUS BKIIOUYAIOT CHELU(pUUECKUe
U1 yaeOHOTOo mpeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIA
[0 OCBOEHHUIO, MHTEPIPETALUU U NPEeoOpPa30BaHUIO 3HAHUM, BUJbI AESITEIBHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX Y4EOHBIX
CUTYyallUsX, 4 TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYyalHsIX, CBA3AHHBIX ¢ XUMHeHn. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThbl IPEACTABIEHBl IO TOJaM
WU3YYECHHS.

10 KIIACC
[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTPAXKAIOT:



c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHUH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOUN, SHEPTETHUCCKON U
NUIIEBO 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3/IaHUM HOBBIX MaTEpHUANOB,
HOBBIX MCTOYHHUKOB SHEPTUH, B oOecrieyeHuun palMOHAIBHOTO
PUPOOIOIL30BaHNS, B (OPMHPOBAHUNA MHPOBO33PECHUS W OOIIEH KyJIbTYpPHI
YEeJIOBEeKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIne MOHITHS — XUMUYECKUN 2JIEMEHT, aTOM, PO U JJIEKTPOHHAs
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANM, OCHOBHOE M BO30YXKAEHHOE
COCTOSIHMSI aToMa, THOpUAM3amus aTOMHBIX opOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIIEPOIHBIN CKeNeT, QyHKIMOHAbHAS
Tpymma, paadkai, CTPYKTypHbie (opMynbl  (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEPHsS CTPYKTypHas M MPOCTPAHCTBEHHAs (T€OMETpUYecKas,
OTNTHYECKAsi), HW30MEPhI, TOMOJIOTMYECKHH Ps, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHUCIIOPOJ- U a30TCOJEPKAIlMEe OPraHUYECKUE COETUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS; TEOPHUM, 3aKOHbI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
U TMpEeBpalleHUs] DHEPruM IMPU XUMHUYECKHX PpEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JIeKALIUE B OCHOBE
NOHUMAaHUSI MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBICHHM; Mpe/ICTaBICHUS
0 MEXaHW3MaX XHMHUYECKHX PEaKIni, TePMOAMHAMUYCCKUX W KUHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3aMMHOM BJIMSTHUU aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbId 3ddekTol, opueHTanTsl | u I pona);
(dakTojIornyeckue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATETPHOCTH  YeJOBEKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA MPUMEpPE MPOM3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBIBIATH XapaKTE€pHbIE NMPU3HAKU TMOHSATHUH,
yCTaHABJIMBATh UX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpPU
OINMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYITT OpraHUuYeCKUX
BEILECTB;



COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKLMI U PACKPBIBATh UX CYLIHOCTb:
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  IMOCPEICTBOM  COCTaBJIECHUS
AIIEKTPOHHOTO 0ajaHca »JTUX peakluil, peakuuii HOHHOro OOMEHa WyTEM
COCTABJICHMS UX ITOJIHBIX M COKPAIEHHBIX HOHHBIX YPAaBHECHHUI;

M3IrOTaBIMBATh MOJEIIN MOJIEKYJI OPTaHUYECKHUX BELIECTB IS WIIOCTPALUU
UX XUMHYECKOIO U MPOCTPAHCTBEHHOTO CTPOEHMUS;

c(OpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAAJIEKHOCTh M3YUCHHBIX
OPraHMYEeCKUX BELIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEAeIEHHOMY
KJIacCy/Tpynmne COEIMHEHUH, JaBaTb MM Ha3BaHMs IO CHCTEMaTU4YECKOU
HoMmeHkiatype (IUPAC) u npuBOIuTh TpUBHAIbHBIE HA3BaHWs AJI1 OTIEJIbHBIX
IPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTWIEH, TOJIYOJ, TJIULEPHUH,
TUJIEHTIIUKONb, (PEHOJ, (opMaNbIeru, aueTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KMCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, NTaJIbMUTUHOBAsL KUCIIOTHI,
IJIMLUH, aJlaHUuH, MajbTo3a, (PPYKTO3a, aHWINMH, AUBUHWI, U30NPEH, XJIOPOIIPEH,
CTUPOJ U IpYyTHE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XUMHYECKOM CBSI3U B
OPTraHUYECKUX COEAMHEHUSIX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJHAs CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh [OJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. bByTnepoBa /s 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
¢u3znyeckue M XUMHUYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTEIEH pa3iIMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAaHOB, LIUKJIOAJIKAHOB, AJIKEHOB, AJIKAJUECHOB,
QIKUHOB, apOMAaTUYECKHUX YTIJIEBOAOPOJIOB, CIUPTOB, AJIBJIETHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HUITPOCOSAUHEHUN U
aAMHHOB, aMHUHOKMCIIOT, O€JIKOB, YIJIEBOAOB (MOHO-, JH- M IOJINCAXapuIOB),
WUIIOCTPUPOBATh ~ I€HETUYECKYI0  CBSI3b  MEXAY HHMMH  ypaBHEHUSAMU
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKLHUN C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(OpMUPOBAHHOCTh YMEHHUSI TOJTBEPXKIAaTh Ha KOHKPETHBIX MpHUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHNYECKUX COEMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJEHTHOM CBS3U (G- U T-CBSI31), B3AUMHOT'O BIIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTII€BOAOPOIHOTO
chIpbsi  (HepTh, TPHUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
IPAKTUYECKOE PUMEHEHUE NPOAYKTOB epepadOTKy;



c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUsS — HAONIOIEHNH, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, O000O0IleHUeE,
CUCTEMATHU3ALNIO, BBISBJIEHUE NPUYUHHO-CIEICTBEHHBIX CBS3€M — JJIA W3y4YEHUs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISATh B3AaUMOCBSA3b XUMUUYECKUX 3HAHUMN C
MNOHATUSIMA U TPEJICTABJICHUSAMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MAJIs
0oJiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MATEpUAIbHOTO E€JUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOW XUMHUH IJisi OOBSCHEHUS U
IPOTHO3MPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH pPACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XMMUYECKUX PEAKIUN C UCMOJIb30BaHUEM (PU3MUYECKHUX
BeIMuMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThl MO HAXOXKACHUID XUMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
POJYKTaM CrOpaHus, IIIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TO3ULIMHA  HKOJOTMYECKOM  Oe30macHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUSA JJIs1 MPUHSITHUS TPAMOTHBIX pelIeHUN
po0sIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKANA SKCIEPUMEHT (MOJIyYEHHUE W H3YyYEHHE CBOMCTB OPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB pPA3IMYHBIX KJIAaCCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3alad 1O PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJEHUEM MIPABUII
Oe3omacHOro oOpalleHusi C BelleCTBaMU U JabOpaTOpHBIM 00OpPYAOBaHUEM,
dbopMynupoBaTh 1ENlb HCCIENOBAaHUS, NPEJICTaBISATh B pa3iudHON ¢dopme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJo/1aTh MpaBUiia HKOJOTHYECKU 11€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYJOBOI JIE€ATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbs, OKPY’KaIOIIEH
IIPUPOTHOM CpEIbl U TOCTHKEHUS €€ yCTOUUYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOrOo JCHCTBUSI HA >KUBBIE OpPraHU3MBbI
onpeaeaEHHbIX OpraHUYeCKUX BEUIeCTB, MOHUMas cMmbich nokasarens [1/1K;

aHAJIM3UPOBaTh 11€J1IeCO00PA3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
IPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILLEHUS PUCK-TIOJIb3a;



c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIM TIOWCK
XUMUYECKON MH(OpPMAIUHU B PA3IMYHBIX UCTOYHHUKAX (HaydHAs U y9eOHO-HAydHAS
JUTEepaTypa, CpelcTBa MaccoBoil mHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(]OpMaluio, nepepadaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYecKas
XUMUSD» OTPa)KaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTepUaTLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIIEHHM MNPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpHaOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl UYEJIOBEKa, a TaKkKe
DKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JOPOBBIO M TPHUPOJTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HAaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, DJIEKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aToMHBIE OpOUTaN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHUau3aIus aTOMHBIX OpOWTanei, WOH,
MOJIEKYyJIa, BaJEHTHOCTh, DJJICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHHUS,
XUMUYecKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeTaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKass peIIETKa, XUMHUYECKash PEakius, pacTBOP, DICKTPOIMUTHI,
HERJIEKTPOJIUTHI, DSJICKTPOJUTUYECKAs JIMCCOLMAIUS, CTENEeHb JUCCOIMAIINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEJb, TEIIOBOW 3]dekT
XUMHYECKON PEAKLIMH, CKOPOCTh XUMUYECKOW PEAKIINHU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AJICKTPOIUTHYECKOU IUCCOLMAIIUH, TMEePUOTUIECKUM
3akoH J[.11. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEUIECTB, 3AKOH COXPAHECHUS U
MPEBPAILECHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE ITOHUMAaHUS
MPUYUHHOCTA M CUCTEMHOCTM  XHMHWYECKUX  SBJICHUW;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOECHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJIIPHOM H
HAJMOJIEKYJISIDHOM  YPOBHSIX; TMPEJCTABICHUSI O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEPMOAUHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, O XMMHYECKOM PAaBHOBECHH, PACTBOpPAX U AUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJy4eHUH U O€30macHOM
WCIIOJb30BaHUN BAXKHEHUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU



NEATETPHOCTH  YeJOBEKa, OOMMWX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHBbIC NMPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUH HEOPTaHWYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpPMyNT BEMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIUH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJAa XUMHUYECKOW CBS3M W THUIMA KPUCTAUIMUECKOM pemETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBSI3H;

chOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATh:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XUMHUECKUE PEAKIIUHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEHIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTETNEHEW OKHCIIEHUS DJEMEHTOB, OOpaTUMOCTH, YYAaCcTHIO KaTaju3aTopa U
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS U KPUTEPHH I KilaccupuKanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI J1.N. Menaeneena, HCTIOJIB3YS HOHSTUSI
(QHEPTETHYECKUE YPOBHU», «IHEPTrEeTUUYECKUE MOMYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YKIEHHOE 3HEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U HX
coelMHEeHUHW 10 mnepuomamM W rpynnam Ilepuogunueckon cucremsl JI. U.
MenpneneeBa, BaJE€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKUE  CBOWMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYIIECTBOBAHUE T€HETUYECKOW CBA3M MEXKJy HEOPTaHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;



c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATh  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS JJIEKTPOHHOTO OasiaHca
TUX PEaKIUH; PEeaKIuii MOHHOTO OOMEHa MYTEM COCTABJICHHSI WX TOJHBIX W
COKpaIlIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );

c(hOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTECKaHUS
XMMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XapPaKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMMHUYECKOW pEaKkUMH B 3aBUCUMOCTH OT Pa3jMYHBIX
(bakTopoB, a TaK)Ke XapakTep CMELIEHUS XUMUYECKOI0 PABHOBECHSI IO BIMSIHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0lllMe Hay4yHble NPHUHIMUIBI XUMUYECKHUX MPOU3BOJCTB; 11€J1eCO00pPa3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWUM O METOAaX HAyYHOTO
MO3HAHUSL SIBJICHUWA MOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJCIUPOBAHMUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN ), UCIOIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM UCCIEIOBAHNN BEILIECTB
U s OOBSICHEHWS XUMHUYECKUX SIBJICHHHM, HWMEIOIHUX MECTO B TIPUPOIE,
MMPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B MIOBCEITHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMSI BBISBIISITH B3AaUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00JIee 0CO3HAHHOTO MOHUMAaHUS MAaTepUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUYETBL: C HCIOJB30BAHUEM
MOHATUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLECHTPALUs»;
Macchl BeUIECTBA WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(dekTta
pEaKUHM; 3HAYEHUsS BOJOPOJHOIO IOKA3aTeNIi PacTBOPOB KHCJIOT MU IIEIOYEU C
W3BECTHOW CTEMEHBIO IUCCOMMAIMN; MacCchl (00bhEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIUM, €CIM OJHO M3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpA C
OTpeICIEHHON MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOAYKTa peakiuu; OOBbEMHBIX OTHOILIECHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKUH  SKCIEepUMEHT  (IpOBEJCHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPKACHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEICICHUE
Cpedbpl pacTBOPOB BEIIECTB C IOMOUIbIO HHAMKATOPOB, HU3YYEHUE BIHSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMH, PEIICHHUE



IKCIEPUMEHTAJbHBIX 3a7au 1o Temam «Mertamiely u  «Hemetamis») ¢
coOIIoIcHNEM TpaBuiI 0€30IaCHOr0 OOpaIIeHHs C BEIIECTBAMHU U JIAOOpaTOPHBIM
obopynoBanueM, (GopMymHpoBaTh I€Jb HUCCICIOBAHUS, TMPEACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH: COOMIOAATh MpaBUia MOJIb30BAHUSI XUMUYECKOM
nocyiol u jabopaTopHeIM 00OpyJIOBaHWEM, OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTro TMOBEAEHUs B OBITY W TPYAOBOU
NEATEIbHOCTH B LEJISAX COXPAHEHHUS CBOETrO 3[0POBbsI, OKPYKAIOIIEH MPUPOAHON
Cpenbl W JOCTIKEHUS €€ YCTOWYMBOTO pAa3BUTHSA, OCO3HABaTh OMACHOCTH
TOKCUYECKOrO JCHCTBHs Ha KHBBIE OPTaHU3MBbI OMPEIACIEHHBIX HEOPTaHUYECKUX
BEIECTB, MOHUMas cMbic nokazatesns [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH ILI€JICHANPABICHHBIM MOUCK
XUMHYECKON MH(GOpPMallMU B Pa3IMYHbIX UCTOUYHUKAX (HAy4YHAs! U yueOHO-Hay4IHAs
JaUTepaTypa, CpelcTBa MaccoBoil mHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMUYECKYI0 MH(POpMAIIUIO, NIepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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1.1 u Ilepuonnueckas cucTeMa XMMUYECKUX 15
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 13 |
' BEILIECTB
1.3 XHUMUYECKUE PEAKIINU 36 1 3
Hroro no pasneny 69
Pasznen 2. Heopranuueckast Xumusi
2.1 Hemertamist 56 1 6
2.2 MerTamisl 36 1
Hroro no pazgeny 92
Pa3zgen 3. XumMus 1 ;Ku3HbL
31 MeTtoabl TO3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 11




HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
o Tema ypoxa Beero Kourpoapubie  [Ipaktuueckue o o0 @0 embre
padoTsI padoThI pecypenI
[IpenMet u 3HaUYE€HHE OPraHUYECKON XUMUH,
1 MPEeJCTaBICHUE O MHOT000OPa3HH OpraHNnYeCKUX 1
COCIMHECHUI
DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YXIEHHOE COCTOSIHUS). BasieHTHBIE BO3MOKHOCTH 1
aToMa yriepoja
XuMHUYECKas CBsI3b B OPraHUUECKUX COCTUHECHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJECHTHOM CBSI3H, 1
CIIOCOOBI pa3phiBa CBsI3CH
4 Teopus cTpoeHMsI OpraHu4eckuXx coequHeHnil A. M. 1
byrneposa
Buner uzomepun: CTpyKkTypHasi, IpOCTPAaHCTBEHHAS.
5 DneKTpOHHBIE A3PPEKTH B MOJIEKYJIaX OPraHUYECKUX 1
COCIMHEHUI
Bunel uzomepun: CTpyKkTypHasi, IpOCTPAHCTBEHHAS.
6 DOnekTpoHHBIC 3PPEKTH B MOJIEKYJIaX OpraHUIECKUX 2
COCTUHEHUN
7 [IpencraBnenue o kaaccu(UKALUU U CUCTEMaTHUECKas 1
nomenkiarypa (IUPAC) opranndeckux BEIeCTB
g [IpencraBnenue o kaaccu(hUKALUU U CUCTEMaTHUECKas )

HomeHknarypa (IUPAC) opranndeckux BeLIECTB




Knaccudukanus peakiuii B OpraHu4eckoil XUMHUH

CucreMmaruzanys U 0000IIeHNE 3HAHUI 110 TEME

11

ATKaHBI: TOMOJIOTHYECKHH psif, o0mas opmyna,
HOMEHKJIaTypa U U30MEpUs, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI

12

dusznueckre 1 XUMUYECKHE CBOMICTBA aJIKAHOB

13

Haxoxxnenue ankanoB B mpupoje. CriocoOsr
MOJTYYEHUS ¥ TPUMEHEHNE aJIKaHOB

14

[uknoankanel: o0mmast popmyrna, HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH CTPOCHUS M XUMHYECKHX
CBOWCTB, CITOCOOBI ITOJTy4EHHS U IPUMEHEHHE

15

Pemrenne pacu€THbIX 3a1a4 Ha OIIPEICIICHUE
MOJICKYJISIPHOHM (pOPMYITBI OpraHUYECKOTO BEIIECTBA 110
MaCCOBBIM A0OJIIM aTOMOB 2JICMCHTOB, BXOOAIIIUX B €T0
cocrtas. Cucremarnsanusa 1 0000IIEHE 3HAHNI 110
TEME

16

Pemrenne pacu€THbIX 3a1a4 Ha OIIPECIICHUE
MOJICKYJISIPHOHM (pOPMYITBI OpraHUYECKOTO BEIIECTBA 110
MaCCOBBIM A0JIAM aTOMOB 2JICMCHTOB, BXOAAIIIUX B €T0
cocrtas. Cucremarnsanusa 1 0000IIEHE 3HAHNI 110
TEME

17

Pemrenne pacu€THbIX 3a1a4 HA OIIPEICIICHUE
MOJICKYJISIPHOHM (pOPMYITBI OPraHUYECKOTO BEIIECTBA 110
MAacCOBBIM J0JISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B €TI0
cocrtas. Cucremarnsanusa 1 0000IIEHNE 3HAHNI 110
TEME

18

Cemunap o teme "AJIKaHbl U UKIOATKAHBI"

19

AJKEHBI: TOMOJIOTUYECKHH psajl, oOmas hopmyna,




HOMEHKJIaTypa, FJEKTPOHHOE U MTPOCTPAHCTBEHHOE
cTpoeHue Mosiekya. CTpyKTypHas ¥ LIUC-TPaHC-
M30MepHsl ATTKEHOB

dusznueckre 1 XUMUYECKHE CBOVICTBA aJIKEHOB.

20 IIpaBuno MapkoBHUKOBA

21 CriocoObl TToTy4eHusT 1 TPUMEHEHNE aJIKEHOB

2 [Tpaktuyeckas padora Ne 1 o teme "llomydenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB"

3 [Tpaktuyeckas padora Ne 1 o teme "llomydenue
ATUJIEHA U U3YUYE€HUE €TO0 CBOUCTB"

24 Pemrenne pacu€THbIX 3a1a4 HA ONIpe/IeIICHNE
MOJIEKYJISIPHOI (pOpMYJIbI OPraHUYECKOrO BELIECTBA

25 Pemrenne pacu€THbIX 3a1a4 Ha OIIPEICIICHUE
MOJIEKYJISIPHOM (hOPMYITBI OPraHUYECKOTO BEIECTBA

2 Pemenne pacu€THbIX 3a1a4 HA OIIPEICIICHUE
MOJICKYJISIPHOM (hOPMYITBI OPraHNYECKOTO BEIECTBA
AnKaaueHbl: CONPSKEHHBIE, U30IMPOBAHHBIE,

27 KyMynupoBaHHbIe. OCOOCHHOCTH 3JIEKTPOHHOTO
CTPOEHUs

28 XUMHYECKUE CBOWCTBA CONPSKEHHBIX THEHOB

29 CriocoObl TToTy4eHusI 1 TPUMEHEHNE aJIKaIueHOB

30 CemuHap 1o Teme "AJKEHbI U alKaJIueHbI"
AJIKUHBI: TOMOJOTHYECKHH psizt, oOmas Gpopmyia,

31 HOMEHKJIaTypa, IEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, PU3NUYECKUE CBOHCTBA

32 XHWMHYECKUE CBOMCTBA aJIKMHOB

33 KauecTBeHHBIE peaKkIMi Ha TPOHHYIO CBSI3b




34 CriocoObl osTyueHus 1 IPUMEHEHNE alIKUHOB

35 CemuHap no teme "AnkuHb!"

36 Pemenne 3amad: pac4€rhl 10 YPAaBHEHUIO XUMHUYECKOU
peakuuu

37 Pemenne 3amad: pacu4€rhl 10 YPAaBHEHUIO XUMHUYECKOU
peakuuu

13 Pemenue 3agayu: pacu€Tsl O ypaBHEHUIO XUMHUYECKOM
peakuuu

39 Cuctemaru3zanys 1 0000IIeHUE 3HAHUH 110 TeMe
ApeHBI: TOMOJIOTHYECKUH psifl, 001Iast popmMyna,

40 HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH30J1a U TOIyoJa, UX
¢usnueckrue CBONCTBA

41 XHUMUYECKUE CBOMCTBA APEHOB: PEAKIINM 3aMEIICHUS

47 XUMHUYECKUE CBOWCTBA apEHOB: PEaKLIUU
MPUCOEINHEHHS, OKUCIIEHHE TOMOJIOTOB O€eH301a

43 OcoOeHHOCTH XUMUYECKUX CBOIMCTB CTHpOIIA

m Pemrenne pacu€THbIX 3a1a4 Ha ONIpeIeIICHNE
MOJIEKYJISIPHOI (pOpMYJIbI OPraHUYECKOTO BELIECTBA

45 Pemrenne pacu€THbIX 3a1a4 Ha OIIPEICIICHUE
MOJIEKYJISIPHOM (hOPMYITBI OPraHUYECKOTO BEIECTBA

46 Pemrenne pacu€THbIX 3a71a4 HA ONIpeIeIICHNE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BEIECTBA

47 CriocoObl TTOTy4eHHs] ¥ IPUMEHEHUE apPEHOB

48 CemuHap no teme "Apensr"

49 ['eneTnueckas cBA3b MEXKIy Pa3IMYHBIMU KJIaccaMu

YTJIEBOIOPOIOB




I'eneTnueckas cBSI3b MCKAY pa3JIMYHbIMU KJIaCCaMU

50 YTJIEBOJOPOJOB

51 ['eneTnyeckas CBSA3b MEXKIY Pa3IMYHBIMU KJIaccaMu
YIJIEBOIOPOIOB

5 Pemrenne pacu€THbIX 3a1a4 HA ONIpeIeIICHNE
MOJIEKYJISIPHOI (pOpMYJIbI OPraHUYECKOTO BELIECTBA

53 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
CucreMmaruzanys U 0000IeHNE 3HAHUI 110 TEME

54 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TIO TeMe

55 [Tpupoansrtii ra3. [lomyTHbIe HEPTIHBIC TA3bI

56 KaMeHHBI# yTroib U IPOJYKTHI €ro epepadoTKu

57 Hedts 1 cioco6w1 €€ nepepadoTku. [Ipumenenue
MPOIYKTOB TTepepaboTKu HEPTH

58 ['eneTnyeckas CBA3b MEXKIY Pa3IMYHBIMU KJIaccaMu
YTJIEBOJOPOJOB

59 ['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIaccaMu
YIJIEBOOPOIOB

60 ["asloreHONPON3BOIHBIE YITIEBOJAOPOIOB: IIEKTPOHHOE
CTPOEHHUE; PEAKIINH 3aMEIEHUs rajloreHa
JlelicTBue mieno4ueii Ha TaJIOreHIIPOU3BOIHBIE.

61 Bs3anMoelicTBHE JUTAJIONe€HAIKAHOB C MAarHUEM U
LIMHKOM

6 Cuctemaru3zanus 1 0000IIeHHE 3HAHUH TI0 pazaeny
"Yrnesonpopoast"

63 Kontponbnas padota o teme "Yriaesogopoas"”

64 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUI

psia, obmas popmyna, CTpPOCHUE MOJICKYII, H30MEpHS,




HOMEHKJIaTypa, Ki1acCupUKaIys, Gu3ndeckue
CBOMCTBa

XUMHYECKUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX

65
CIIUPTOB

66 Crioco0bl MosTydeHus: ¥ IPUMEHEHUE OJTHOATOMHBIX
CIUPTOB

67 [TpocTbie 3¢upbl: HOMEHKIATYpa U H30MEPHU,
0COOEHHOCTH (U3HMYECKUX U XUMUUYECKHX CBOWCTB

68 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TJIUICPHH,
uXx (pU3NYEeCKre U XUMHUECKUE CBOICTBA

69 Crioco0bl MosTydeHus: ¥ IPUMEHEHHE MHOTOATOMHBIX
CIUPTOB

70 @DeHOII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
Tokcu4HOCTH eHoTa

71 XuMu4eckue cBoicTBa (heHoa

72 Crioco0bl ToTydeHust 1 mpuMeHeHne heHomna
[TpakTuyeckas padora Ne 2. Pemenue

73 9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "CrnupTel U
¢benomnsr"

74 Cemunap o Teme "Cruptsl U HeHOBI"

75 Cuctemaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe
ANbaETubl U KETOHBI: 3JIEKTPOHHOE CTPOEHHUE

76 KapOOHMIIBHOM TPYIIIBI; TOMOJIOTUYECKHE PSIIBL,
obmast popmyna, U30MEpHsl U HOMEHKJIaTypa

77 ATNBIETHIbl U KETOHBI: (PU3MUECKUE CBOMCTBA;
peaxkiuu NpucoeIMHEHUs

73 Peakiiuu OKMCIIEHUS M Ka4YeCTBEHHBIC pEaKIIuU

aJIbACTUI0B U KETOHOB




79 CriocoObI OJTydeHus albICTHI0B U KETOHOB

80 CemuHap 1o Teme "AnbIeruibl U KETOHBI"

81 OnHOOCHOBHBIE MpeAeTbHbIE KAPOOHOBBIE KUCIIOTHI,
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYJ

2 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
¢u3nueckrue CBONCTBA

23 XHUMUYECKUE CBOMCTBA MPEAETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

24 Oco6eHHOCTH CBOWUCTB MYypPaBbUHOM KHUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCJIOT
OCoOEHHOCTH CBOWCTB: HEMIPEIEIbHBIX U

25 apoOMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBuremnu
BBICIIIUX KapOOHOBBIX KHCIIOT

86 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

27 CriocoObl TToTydeHus1 ¥ IpUMEHEHNE KapOOHOBBIX
KHCIIOT

28 CroxHble 3(Upbl: TOMOJIOTUYECKUN PsiJl, 001Iast
¢dbopmyna, n3oMepHs 1 HOMEHKJIAaTypa

89 duznyeckre 1 XUMUIECKHE CBOMCTBA 23(UPOB
Pemrenne pacu€THbIX 3a1a4: 110 YPaBHEHUIO

90 XMMHYECKON pEaKIiuu, Ha ONpPEEICHUE
MOJIEKYJISIPHOI (pOpMYJIbI OPraHUYECKOrO BELIECTBA
Perenne pacu€THbIX 3a1a4: 110 YPaBHEHUIO

91 XUMUYECKOHN PEAKIUHU, HA ONPEICIICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHNYECKOTO BEIECTBA

9 [TpakTuueckas padota Ne 3. Perenue

HKCIEPUMEHTAJIBHBIX 3aa4 1o Teme "KapOboHoBbIe




KUCH0THL. CroxHbIe 3GUpHI"

XKupsl: ctpoenue, pusnueckne U XUMHYECKUE

93 .
CBOMCTBA (THIPOIIN3)

94 Oco0EeHHOCTH CBOWCTB KUPOB, COJICPIKAIINUX OCTATKH
HemnpeIenbHbIX JKUPHBIX KUCIOT. JKupbl B ipupoie
Mpbi1a Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX

95 Moroniee AerucTere. [IoHATHE O CHHTETUYECKUX
Moromux cpencrax (CMC)

96 ['eneTnyeckas CBSI3b YIII€BOJOPOIOB U
KHCIIOPOJICOICPIKAIIUX OPTaHNYECKHUX BEIICCTB

97 ['enetrnyeckas CBS3b YIiI€BOJOPOIOB U
KHCIIOPOJICOICP)KAIUX OPraHMYECKUX BEUIECTB

98 Pacu€rbl 0 ypaBHEHUSAM XMMHUYECKUX pEaKLUi

99 Cemunap o Teme "KapOoHOBBIE KUCTIOTHI U UX
MpOU3BOHBIE"

100 Pacu€rpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUN

101 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TIO TeMe

102 OO6mrast xapaKTepuCTHKA YTJIEBOJIOB U KJIacCU(DHUKAITUS
YTJIEBOJIOB (MOHO-, TU- ¥ TIOJIUCAXAPHUIBI)

103 Monocaxapuapl: (U3HMYECKHEe CBOMCTBA U HAXOXKICHUE
B IIPHPOJIC

104 [IpumeHeHue TI0K03bl, €€ 3HaUeHUE B
JKU3HEIEATEIIBHOCTH OpraHu3Ma

105 Jlucaxapuipl: caxaposa, MajibT03a 1 JIAKTO3a.
Haxoxpaenue B mpupojie U NpUMEHEHHE AUCaxapuoB

106 [Tonucaxapuasl: CTpOSHUE MAKPOMOJIEKYIL,

(bl/ISI/I‘-ICCKI/Ie U XUMHUYCCKHEC CBOFICTBB., NPpHUMCHCHUC




107

Cemunap no teme "Caxapa"

108

[TonstHe 00 HNCKYCCTBCHHBIX BOJIOKHAX

109

Pemrenue pacueTHbIX 3a/1a4 HA ONpeieNIEHUE 0N
BBIXOJIa MMPOJIYKTa PEaKLUU OT TEOPETUUECKH
BO3MOKHOT'O

110

Pemrenue pacueTHbIX 3a/1a4 HA ONpeieNIEHUE 0N
BBIX0/1a TPOJIYKTA PEAKLUH OT TEOPETUUECKU
BO3MOKHOT'O

111

CucremaTu3aiiys U 0000IICHHE 3HAHUI TI0 pa3IeTy

112

Kontponbras padota nmo teme "Kucnopoacoaepsxkaimue
OpraHNYeCKUE COCTUHEHUS "

113

AMUHBL: K1accuuKanms, CTpoeHuEe MOJIEKYII, 00Iast
dbopMyna, n3omMepusi, HOMEHKIATypa 1 (pu3ndecKue
CBOMCTBA

114

XUMHUYECKUE CBOMCTBA AT (PaTHUESCKUX AMHHOB

115

AHWINH: CTpOEHUE aHWJINHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

116

CriocoObI mosTyueHHs 1 IPUMEHEHNE amupaTHIeCKIX
aMHHOB

117

CemuHap no teme "AMUHBI"

118

AMMHOKHCIIOTBI: HOMEHKJIATypa U U30MEpHsl,
¢dusuveckue cBorcTBa. OTaeIbHBIC IPEACTABUTEIH Ol
aMHUHOKHCIIOT

119

XHUMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT, UX
OHOJIOrMYeCcKoe 3HaUYeHHEe aMUHOKUCIOT. CHUHTE3 U
TUAPOJIN3 TIENTUI0B

120

benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB

121

XUMHUYECKHUE CBOMCTBA OEIIKOB




122

Cemunap no teme "benku 1 aMUHOKUACTOTHI"

123

A3oTconepikaliye reTepolnKINIecKHe COCIHHEHUSL.
HyksenHOBBIE KUCIIOTBI: COCTAB, CTPOCHUE U
Ouosiornyeckas poJb

124

[TpakTuueckas padota Ne 4. Perenue
AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TCcoAepKalre OpraHn4ecKue CoOeTMHEHU "

125

[TpakTuueckas padota Ne 5. Perenue
AKCIEPUMEHTAIBHBIX 33J71a4 10 Teme ""Pacrno3HaBanue
OpraHNYeCKUX COCTUHEHUN"

126

KonrponsHast pabota o Teme "A3oTcoaepikarine
OpraHu4ecKue coequHeHus"

127

OCHOBHBIC TTOHSTHS XUMHU BBICOKOMOIJICKYJIAPHBIX
COGI[I/IHGHI/Iﬁ " MCTOABI UX CUHTEC3a —IIOJIMMCPU3 AN
W IMOJIMKOHACHCAIIUA

128

[TnacTmaccel. YTunuzarus u nepepadoTka MiiacTHKa

129

DnacToMepbl: HATYPAJTbHBI CHHTETUYECKUE KayUyKH.
Pesnna

130

Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunTernyeckue. [lonumepsl crenuaabHOTO
Ha3HAYECHUS

131

[TpakTuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33J71a4 10 Teme ""Pacrno3HaBanue
MJIacTMacC U BOJIOKOH"

132

O06o00m1IeHre 1 CUCTeMaTH3aIMsI U3Y4EHHOTO
Marepuaiia no Teme "'BbICOKOMOJIEKYJISIpHbIE
coenuHenusa"

133

CemuHap no teme " BricokoMOJIEKYIIpHBIE




coenuHeHnsa"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabusie IIpakruueckue B —
padoThI padoTsI pecypen
| Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH AJIEMEHT. 1
N3otomnsl
) CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE |
yucna
3 Krnaccudukanus XuMIU4ecKux 3JIEMEHTOB (s-, p-, d-, f- |
3JIEMEHTHI)
Pacrnipenienenue 31€KTPOHOB 110 aTOMHBIM OpOUTANISM
5 Pacnpenenenue 31eKTPOHOB IO ATOMHBIM OPOUTAIIIM 2
6 DeKTpOHHBIE KOH(UTYpaIMK aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU
7 DNeKTpOHHBIE KOH(UTYpAIIMH aTOMOB 3JIEMCHTOB B )
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU
2 DNeKTpOHHBIE KOH(UTYpaIH HOHOB. 1
DNEeKTpOOTPULIATETLHOCTh
9 DeKTpOHHBIE KOH(UTYpaIli HOHOB. )
DJIEKTPOOTPHULIATENHHOCTh
ITepnonnueckuil 3akoH u Ilepuoanueckas cucrema
10 xuMudeckux ayemenToB M. Y. Menaeneena, CBA3b C 1
COBPEMEHHOU TEOpHUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
11 3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX 1
BEILIECTB I10 TpyNaM U nepuoiam




12 CucremaTu3aius ¥ 0000IICeHHE 3HAHUN TIO TeMe
Bunapr xumudeckoit cBs3u. MexaHu3Mbl 00pa3oBaHUs

13 KOBAJIEHTHOU CBSI3U. BOonopoHast CBA3b.
MexMOIIeKyIIIpHbIE B3aUMOIEHCTBU
BanieHTHOCTB 1 BajleHTHBIE BO3MOKHOCTH aTOMOB.

14 CBsI3b AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X
F€OMETPUYECKUM CTPOECHUEM

15 [IpencraBneHuss 0 KOMIUIEKCHBIX COEAMHEHUSIX: COCTAB
Y HOMEHKJIaTypa

16 [IpencraBieHus: 0 KOMIUIEKCHBIX COEAMHEHUSIX: COCTAB
Y HOMEHKJIaTypa
BemectBa MONIEKYISIPHOTrO M HEMOJIEKYJISIPHOTO

17 cTpoeHus. THUIBI KPUCTAUNIMYECKUX PELIETOK U
CBOICTBA BEILIECTB

18 [TonsiTue o nucnepcHbix cucteMax. [Ipencrasinenue o
KOJUIOUIHBIX pacTBOpax

19 [TonsTue o nucnepcHbix cucrteMax. [Ipencrasnenue o
KOJUTOUJIHBIX pacTBOpax

20 HctrHHBIE pacTBOPBI: HACBIILIEHHBIE U HEHACBIILICHHBIE,
pacTtBOpuUMOCTb. KpucTammoruaparsl

21 CriocoObI BRIpOKECHHS KOHIIEHTPAIIUU PACTBOPOB
Pemrenue 3aau ¢ uCnosib30BaHUEM MOHATUN "MaccoBast

22 707151 pacCTBOPEHHOTO BellecTsa", "MossipHas
KOHIIeHTpauus"
Pemrenue 3agad ¢ ucmoib30BaHUEM MOHATHH ""MaccoBas

23 JIOJIs1 paCTBOPEHHOTO BeniecTra', "MonsipHas
KOHIIeHTpauus"

24 Knaccudukamnmst 1 HOMEHKIaTypa HEOPTraHHIECKUX




BCIICCTB

25

CucreMmaruzanys U 0000IeHNE 3HAHUH 110 TEME

26

Konrponsnas padora o remam "CtpoeHue aToma.
[Tepuonnueckuii 3akoH u [leproanueckas cucrema
xuMu4yeckux ajemenToB 1. Y. Mengeneena",
"Ctpoenue BemecTBa. MHOrooOpa3ue BemecTs"

27

Krnaccudukanus XuMHYECKUX peaKIui B
HEOPraHWYECKOM U OPraHUYE€CKON XUMUH. 3aKOH
COXPAaHEHHUS MacCChl BEUIECTB; 3aKOH COXPaHEHUS U
MIPEBPALICHHS SHEPTUN ITPU XUMHUECKUX PEeaKIHIX

28

TennoBble 3((HEKT XUMUYECKUX PEaKLIUH.
TepMoXUMHUYECKHE YPAaBHEHHS

29

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX pPEeaKLui 1
TEPMOXHUMHUYECKUM YPABHEHUSIM

30

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX pPEeaKLUl 1
TEPMOXUMHUYECKUM YPaBHEHUIM

31

CKOpOoCTh XMMMUECKOH peaKlUy, €€ 3aBUCUMOCTb OT
pa3nuyHbIX (pakTopoB. Katanus u kaTamu3aTopbl

32

['oMoreHHbIe U TeTepOreHHbIE PEAKIINU

33

[TpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3nuYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOU
peakun"

34

[TpakTuueckas padota Ne 1 mo reme "BnusiHue
pa3nuYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUUECKOM
peakuun"

35

OO6parumbie 1 HEOOPATUMBIE PEAKITUH. XUMHUECKOE
paBHOBecHE

36

[TpakTuueckas padota Ne 2 o Teme "Bnusaue




PAa3JIMYHBIX (baKTOPOB Ha IMOJIOKCHUC XUMHNYCCKOTI'O
paBHOBecUs"

ITpaktuueckas padora Ne 2 o teme "BnusHue

a37MYHBIX (DAKTOPOB Ha TOJIOKEHUE XUMHUYECKOTO

37 1
paBHOBeCHS"

13 DnexTponuTuyeckas auccoruanus. CuibHble U ciaalble |
aneKkTponuThl. CTEeNeHb JUCCOLUAUN

19 HNonnoe npoussenenune Boabl. Cpeaa BOJHBIX 1
pactBopoB. Bomopoausiit mokasarens (pH) pacTtBopa

40 I'mpoponns coneit. Peakuuu, npoTekaromuye B pacTBOpax 1
ANEKTPOJIUTOB

A1 [TpakTrueckas padota Ne 3 mo Teme "XuMuueckue 1
peaKkuuu B pacTBOpax 3JIEKTPOJIUTOB"

4 [TpakTrnyeckas padora Ne 3 o teme "XumMudeckue 1
peaKkuuu B paCTBOpax 3JIEKTPOJIUTOB"

43 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
Baxuerme OKUCIUTENN U BOCCTAHOBUTEIIN

44 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

45 MeTo 351eKTpOHHOTO (3JIeKTOHHO-MOHHOT0) OanaHca 3

46 DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

47 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 2

48 Pemenue 3aga4 pa3iM4yHbIX TUIIOB 1

49 Pemenuie 3anay pa3au4HbIX TUIIOB 1

50 Pemrenue 3anad pa3jan4HbIX TUIIOB 2

51 CucreMmaruzanys U 0000IeHNE 3HAHUH 110 TEME |
"Xumuueckue peakuu"

52 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TI0 TeMe 3




"Xumuueckue peakuun"

53 Kontponbras padota o teme "Xumudeckue peakiuu'
[Tonoxenue HemetamuioB B [lepuoanueckoit cucreme

54 xuMudeckux ayemenToB . . Menneneesa u
0COOCHHOCTH CTPOEHHUS UX aTOMOB. Du3nyecKue
CBOMCTBa HEMETAJIOB

55 AmnoTponus HEMEeTaJUIoB (Ha MpUMEpPe KUCIopoa,
cepsl, hocdopa u yriepoaa)

56 AmnoTponus HEeMEeTaJUIoB (Ha MpUMeEpe KUCIopoa,
cepsl, hocdopa u yriepoaa)

57 Bogopona: nonyuenue, pusndeckue 1 XUuMHUECKHE
cBoricTBa. ['mapuabi

58 Bogopon: nonyuenue, pusndeckue u XUMHIECKHUE
cBoicTBa. ['mapuasl

59 ["anmoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI
MoJTy4eHus1, GU3NUECKUe U XUMUIECKIE CBOKWCTBA

60 lManorenoBonopoasl. Baxuerime
KHCJIOPOJICOAEPKAIIUE COEIMHEHUSI TAJIOTEHOB

61 JlaGopaTopHble U IPOMBIIIJICHHbIE CIOCOOBI MOTYyYSHHS
rajgoreHoB. [[pyuMeHeHne TaJloreHoB U UX COEIMHEHUI

6 [TpakTuueckas padota Ne 4. Perenue
AKCIEPUMEHTANIbHBIX 3a7a4 110 TeMe "["anorensr"

63 [TpakTuueckas padota Ne 4. Perenue
AKCIEPUMEHTaIBHBIX 3a7a4 1o TeMe "["anoreHsr"
Kucnopoa: nabopaTopHblie U IPOMBIIIICHHBIE CTIOCOOBI

64 NoJTy4eHus1, GU3NYEeCKre 1 XUMHUECKIE CBOICTBA.
O3oH. [TpuMeHeHune Kuciaopoaa U 030Ha

65 Oxcuapl U NEPOKCUIBI




66 Pemenue 3anay pa3au4HbIX TUIIOB 1

67 Pemenue 3aga4 pa3iM4HbIX TUIIOB 1

68 Pemenue 3anay pa3au4HbIX TUIIOB 1

69 Pemenue 3an1ay pa3nu4HbIX TUIIOB 1

70 Cepa: Hax0JIeHUE B PUPOJIE, CIIOCOOBI MOTYUEHUS, |
¢buznyeckrue U XUMHUYECKUE CBOMCTBA

71 CepoBogopo, CyabpuIsl 1

7 Kucnoponcoaepxaiue coeJMHEHUSI CEPBI. |
Oco0EeHHOCTH CBOWCTB CEPHOMN KUCIIOTHI

7 Kucnoponcoaepxaiiue coelMHEHHsI CEPHI. |
Oco0EeHHOCTH CBOWCTB CEPHOMN KUCIIOTHI

74 Kucnoponcoaepxaiiue coeIMHEHUsI CEPHI. |
Oco0eHHOCTH CBOMCTB CEPHON KUCIOTHI
[TpakTuueckas padota Ne 5. Perenue

75 AKCIEPUMEHTaIBHBIX 3a7a4 1o TeMe "Cepa u e€ 1
coenuHenusa"
[TpakTuueckas padota Ne 5. Perenue

76 AKCIEPUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u eé 1
coenuHenusa"
A30T: HaX0X/ICHUE B IPUPO/IE, CIIOCOOBI MOTYICHHUS,

77 (bu3nyecKre U XUMUYECKUE CBOMCTBA. AMMMUAK, 1
HUTPUJIBI
A3OT: HaX0X/ICHHUE B IPUPO/IE, CTIOCOOBI MOTYICHHUS,

78 (dbu3nUecKre U XUMUYECKUE CBOMCTBA. AMMMUAK, 1
HUTPHUIBI

79 Kucnoponcoaepxaiiue coeTuHeHHs a30Ta. |
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

80 Kucnoponcoaepxamiue coenMHeHHs a30Ta. 1




Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

81

[IpumeneHne a3oTa U €ro COeIMHEHUM. A30THBIE
ynoOpeHus

82

docdop: HaxX0XKIEHUE B IPUPOJIC, CITOCOOBI
MOJTy4YeHHUsI, PU3NIECKAE M XUMHUIECKUE CBOICTBA.
®dochuast u hochun

83

docdop: HaXOKICHHUE B TPUPOJIE, CIIOCOOBI
MOJTy4YeHHUsI, PU3NIECKAE M XUMHUIECKUE CBOICTBA.
®dochuast u hochun

84

Oxcunst hocdopa, pochopcoaepxaiire KUCIOTHI.
Comu dochopHO KUCITOTHI

85

Oxkcunbl hocdopa, pochopconepkarire KUCIOTHI.
Conu dhochopHOH KHCIOTHI

86

[Tpumenenue pocdopa u ero coeaunenuii. Pochopusie
ynoOpeHust

87

[Tpaktuyeckas padora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 3a7a4 1o TeMe "A30T u pochop u
uX coeAuHeHus"

88

[TpakTuueckas padota Ne 6. Perenue
SKCHEPUMEHTAIbHBIX 3aa4 1o TeMe "A30T u pochop u
UX cOoelMHEeHUs"

89

VYriepos: HaxokJIeHUE B PUPO/IE, ATUIOTPOITHBIC
MoauduKauu; GU3NIECKUe U XUMHUYECKHUE CBONCTBA,
MIPUMCHCHHE

90

Yrineposa: HaxokIeHHE B PUPOJIE, ATUIOTPOITHBIS
MoauduKauu; GU3NIECKue U XUMHUYECKHUE CBONCTBA,
MIPUMCHCHHE

91

Oxcun yrnepona(Il), oxcun yrnepona(IV), yronpaast




KHMCJIOTa U €€ COU

Oxkcun yranepona(Il), okcun yrinepona(IV), yronpHas

92 i 1
KHCJIOTa U €€ CONu

93 Pemenue 3aga4 pa3im4HbIX TUIIOB 1

94 Pemenue 3an1ay pa3nu4HbIX TUIIOB 1

95 Pemenue 3aga4 pa3iM4HbIX TUIIOB 1

96 Pemenue 3an1ay pa3nu4HbIX TUIIOB 1

97 Kpemunii: HaxoXaeHHE B IPUPOJIE, CIIOCOOBI 1
noJiyueHus1, Gu3nyecKkue 1 XuMHU4YecKiue CBOMCTBA

08 Kpemuuii: Haxox1eHue B MPUPOJIE, CIIOCOOBI |
noJiyueHusi, GpuznyecKkue 1 XuMU4ecKiue CBOMCTBa

99 Oxcun kpemuusa(IV), kpeMHUEBas KUCIOTA, CUIUKATHI 1

100 [Ipumenenne kpeMHHs U ero coenuHeHuid. CTeKIo, ero 1
MOJIy4Y€HUE, BUBI CTEKIIa

101 Pemenue 3anay pa3au4HbIX TUIIOB 1

102 Pemenue 3aga4 pa3iM4HbIX TUIIOB 1

103 Pemenue 3anay pa3au4HbIX TUIIOB 1

104 Pemenue 3aga4 pa3iM4HbIX TUIIOB 1

105 CucremaTu3aius ¥ 0000IICeHHE 3HAHUN TIO TeMe |
"Hemeranner"

106 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TIO TeMe |
"HemeTtannsr"

107 Kontponbnas padota o teme "Hemeramisr" 1

108 AHanu3 pe3yabTaToB KOHTPOIBHOU PaOOTHI, KOPPEKITHS |
OIMO0K

109 AHanu3 pe3yabTaTOB KOHTPOJIBHON PabOThI, KOPPEKITUS 1
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110

[Tonoxenue metaiuios B [lepuoauyeckoii cucreme
XUMHUYECKUX 3J1IeMeHTOB. OcOOEHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK AaTOMOB METAJIJIOB

111

Oo6ume ¢puznyeckue cBoiicTBa MeramioB. [Ipumenenne
MCTAJIJIOB B 6I:ITy U TCXHHUKC

112

Cnuael MetaiuioB. Koppo3usi meTasnioB

113

Crnnasel MetaiioB. Kopposust meraioB

114

Pemenne 3a1a4 pa3jIn4YHbIX TUIIOB

115

DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHNUN METaJlJIOB.
OO6mme crmocoOb! MOTYyYEHUS METAJIIIOB

116

DNEKTPOXUMHUYECKUN Psiji HAIPSHDKEHNUN METaJlIOB.
Oou1re cnocoObl MOTyYSHHsI METaJIOB

117

OO6mras xapakTepucTuka MeTaJioB [A-rpymimsl
[Tepuoanueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB.
Hatpwuii u xanwmii: nonydenue, GuU3nUecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB
U UX COeIUHEHUU

118

OO6mras xapaktepucTruka MeTayioB [IA-rpymnmb
[lepnonnueckoil cCUCTEMBI XUMUYECKHX JIEMEHTOB.
Marunuii 1 Kanpuuii: noiaydeHue, Gusnyeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB
U UX COeIUHEHUU

119

JKécTkoCcTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS

120

AJNIOMHHHUH: TIOTy4YeHue, pU3nuecKre u XUMHUIEeCKHe
CBOMCTBA, IPUMEHEHUE

121

AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCUAA
AJIFOMHHUA, FI/I,Z[pOKCOKOMHJIeKCBI AJIFOMHMHU A, UX
IIPUMEHEHNE




AMpoTepHbIe CBOMCTBA OKCHJIA M THIPOKCHAA

122 AITIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
MIPUMEHEHHE

123 Pemenue 3anay pa3au4HbIX TUIIOB

124 Pemenue 3aga4 pa3iM4HbIX TUIIOB

125 Pemenue 3anay pa3au4HbIX TUIIOB
[TpakTuueckas padota Ne 7. Perenue

126 AKCIEPUMEHTAIBHBIX 3a71a4 110 Teme ""MeTasibl
IJIaBHBIX IoArpynn"
[TpakTuueckas padota Ne 7. Perenue

127 AKCIEPUMEHTAIBHBIX 3a71a4 110 TemMe ""MeTasuibl
rJ1aBHBIX oArpymnm"
OO01mas xapakTeprucTHKa METANIOB TOOOYHBIX

128 noarpynn (b-rpynn) Ilepuonnueckoii cuctemMsl
XUMHUYECKHUX AJIEMEHTOB

129 Pu3nyecKre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro
COCIMHEHHH, UX TPUMEHEHUE

130 Puznueckre 1 XUMHYECKHE CBOMCTBA XpOMa U €r0
COEIMHEHM, NX TPUMEHEHUE

131 Baxwnerimue coennHenus maprasuna. llepmanranar
KaJINsl, €T0 OKMCIIUTEIbHBIE CBOMCTBA

132 Baxwnelimue coennHenus maprasua. llepmanranar
KaJlusl, €r0 OKUCIIUTENbHbBIE CBOMCTBA
Puznyeckre 1 XUMHUYECKHE CBOMCTBA JKeJle3a U €ro

133 coeauHenuil. [Tonyyenrne u npuMeHEHUE CIIJIaBOB
xKenesa

134 dusnueckue U XUMUYECKUIE CBOMCTBA MEeIU U €&

COCﬂHHCHHﬁ, X IPUMCHCHUC




dusznueckre 1 XUMUYECKHE CBOMCTBA MEIU U €€

135 COEIUHEHH, UX IPUMEHEHHE
Pu3nyYecKre 1 XUMMUYECKUE CBOMCTBA IMHKA U €TO

136 COCIMHEHUM, UX IIPUMEHEHUE. | HIPOKCOKOMILIEKCHI
LMHKa
[TpakTuueckas padota Ne 8. Permenue

137 AKCIEPUMEHTAIBHBIX 3a71a4 110 TemMe ""MeTasuibl
noOOYHBIX moArpymm"
[TpakTuueckas padota Ne 8. Perenue

138 AKCIEPUMEHTAIBHBIX 3374 110 Teme ""MeTasuibl
MOOOYHBIX TTOATpy"

139 Pemenue 3anay pa3nu4HbIX TUIIOB

140 Pemenue 3aga4 pa3iM4HbIX TUIIOB

141 Pemrenue 3amad pa3jau4HbIX TUIIOB

142 O06o0mIeHre 1 cucTeMaTH3alusl U3y4eHHOT0 MaTepraa
o teme "Meramibt"

143 Kontponbnas padota o teme "MeTtamsr"

144 AHanu3 pe3yabTaToB KOHTPOIBHOU PaOOTHI, KOPPEKITHS
OIMO0K

145 AHanm3 pe3yabTaTOB KOHTPOJIBHON PabOThI, KOPPEKITHS
O1nO0K
Ponp xumun B oOecrieueHnr YCTOWYHUBOTO Pa3BUTHS

146 yesjoBeyecTBa. [[oHsATHE 0 HAYYHBIX METOAX
UCCIIEIOBaHMsI BEIIECTB
Hayunble npuHUHKITBI OpraHU3alMi XUMUYECKOTO

147 npou3BoicTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOTY4YEHUS
Ba)KHEHIIINX BEIECTB

148 XHUMHYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH CPElbl U €ro




MOCJIE/ICTBHS
149 XuUMUA U 370pOBbE YeIOBeKa. JIekapCcTBEHHBbIE |
cpencTaa
150 Xumus ouiny. Poas XxuMun B 00ecrieueHn TUIIEBOM 1
0€30MacHOCTH
151 KocMmeTrnueckue u napdromepHsie cpeacTa. berroBas 1
XUMHUS
152 XuWMUA B CTPOUTENBCTBE. BaxkHeline cCTpouTebHbIE U 1
KOHCTPYKIIMOHHBIE MaTepHUAaJIbI
153 XuUMus B CENBCKOM X035iicTBE. OpraHu4ecKue u 1
MUHEpaJbHbIC YI00pEHUs
154 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TIO TeMe 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 13







