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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazoBanusi(DOIT
COO), mpencrapneHHbIXx B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmemmmu mnpenomaBaHus ydeOHOTO TpenMeTa
«XuMmusi» B o0pa3oBarelibHBIX opraHm3anusx Poccuiickoii  ®enepanuu,
peaIn3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPaMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roaa» (Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUIYyONEHHOTO H3yUEHUS 3aHUMAET BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xiaccos.
W3yuenue mnpeamera, pealid3dyemMoe B YCIOBUSIX JU(PPEpeHIIMPOBAHHOIO,
npoduiabHOro OOy4YeHHus, MPHU3BAHO O0OECIeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTayuy uX K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COIIMYME, a TAKXKE JIJIs
POJOJDKEHUS O0y4YeHUsI B OpraHu3auusx npodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON M3 TPUOPUTETHBIX AUCIUIUIMH.

B mporpamme no XumMuu Ha3zHauyeHHE TMpeaMera «XUMHUSD» TMOJy4aeT
NOJIpOOHYI0  MHTEPIPETAaldi0 B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBHUETENHECTBOM TOMY SIBJISIIOTCS CJEAYIOLIME BBIMOJHSAEMBIE MPOTPaMMOM 10
XUMHUH (PYHKIHU:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill oOecreynBaeT
NOJIydYeHUE MPEACTABICHUS O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHHs1, BOCIIUTAHUS U PAa3BUTHUS O0YUaIOIIUXCS CPEACTBAMU MPEMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuana, KOJIMYECTBEHHBIX UM KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JTOCTHKCHUN OOyJarommxcs B
pamMKax MTOTOBOHl arrectaud B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUIST W3Y4YeHUs B paMKaxX OTACNbHBIX Mpoduiei, mpemrycMaTpuBaeT



pacnpeneneHue W CTPYKTYPUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 1aéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOT0 JIs
U3YUYEHUS OTNIEIbHBIX TEM;

e IMpe/UiaraeT MNPUMEPHYIO TMOCJIENOBATEIbHOCTh H3YUYEHHUSI Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 0O0Opa30BaTeIbHOU
IPOrpamMMBel CpEIHEro o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeETaIlpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNM  0OydYarolerocs IO OCBOCHHIO
CoJiepKaHUs IpeIMeTa.

[To Bcem Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHH IMPESyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBanusl. 3a npeeraamMu yCTaHOBJIEHHON TPOrpaMMOil 0 XUMHUH 00s13aTeIbHON
(MHBapHaHTHOM) COCTaBISAIONICH cojepX aHUusi Y4eOHOro mnpeameTra «XuMUsD»
0CTa€TCsi BO3BMOXKHOCTH BRIOOpA €T0 BAPMATUBHON COCTABIISIONICH, KOTOpas TOJDKHA
OTIPECIATHCS B COOTBETCTBUH C HAIIPaBJICHUEM KOHKPETHOTO POpUIs 00yUyeHUsI.

B cootBercTBUM ¢ KoOHuenTyaidbHbiMU moJoxeHusMu DPI'OC COO o
HAa3HAUYEHUU TMPEAMETOB 0a30BOro U YIIyOJIEHHOrO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOyYEHHs Ha YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHSI Ha YPOBHE YIUIyOJIEHHOTO W3Yy4YEHMs] HANpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C MOCJIEAYIOIIMM 3TAllOM MOJTYyUYEHUS] XUMHUUECKOr0 00pa30BaHUs
B paMKax M3yYEHHUS CIEUUATIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpPraHHU3alUsAX CpeHero npodecCuOHaIbHOr0 00pa30BaHusl.
B aTo1 cBsA3M n3ydeHue npeaMera « XuMHs OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciiipeHue U yriayOJeHHe TEeOPEeTUYECKOW U MPaKTUYECKOW MOATOTOBKU
00y4aromuxcsi, BHIOPABUINX ONpeAeNEHHBI Mpoduiab 00yueHus, B TOM YHUCIE C
NEPCHEKTUBONM  MOCIAEAYIOMIEr0 IMOJY4YeHUSI XMMHUYECKOro oOpa3oBaHMs B
opraHuzanusax npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3TuM, B cBere
tpeboBannii ®I'OC COO k miIaHUpyeMbIM pe3ybTaTaM OCBOCHHS (enepanbHON
00pa3oBaTenbHOM MPOTPaMMBI CpeTHero 0011ero 00pa3oBaHus U3yUeHUE TIPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLUATIBHOTO
pa3BuTUsl OOydaromuxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEHHTEIIEKTYaJIbHBIX
YMEHUH, YMEHUI paludoHaIu3alud y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEATEIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIN XapakTep.



CocTaBngmuMu npeaMera «XMMUs» Ha ypOBHE YIiayONEHHOTO H3y4deHUs
ABIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEP)KaHMUSI 3TUX KYpCOB B IporpaMMme MO XHMHUHU 32 OCHOBY
npuHATHI nojioxxeHuss PI'OC COO o paznuuusx 6a30BOro u yriryoJaEéHHOTO YpOBHEH
U3yYEHHUS MIpeIMETa.

OcHoBy coaepkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABJISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Yy4EeHHs MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJy4aeT ONpenesiEHHOE TEOPETUUYECKOE JOIMOJHEHHUE, I03BOJISIOINIEE
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOIBIINN 00BEM (HaKTOJIOrMUECKOr0 MaTepuania.
Tak, Ha yrayOn€HHOM ypOBHE H3y4YeHHs TpeameTa obOecreueHa BO3MOXKHOCTH
3HAYUTENBHOTO YBEINYEHUS 00hEMa 3HAHUH 0 XUMHUYECKUX SJIEMEHTAX 1 CBOMCTBaX
UX COEJMHEHUIN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS MPEICTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpPUBAEMbIX C TOYKHU 3PEHUS XUMHUYECKOW KUHETUKU U TEPMOIMHAMUKH.
Nzyuenne nepuoauueckoro 3akoHa u Ilepmogmdeckoil cCHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHMUECKHX MPEACTABICHUSIX
O CTPOCHHMM aToMa. XHUMHUYECKash CBSI3b OOBSICHIETCA C TOYKH 3pPEHUs
HHEPreTUYECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3pPYyIICHUH, a TAK)XKE C TOUKU
3peHusi MeXaHu3MoB €€ oOpa3oBaHus. M3yueHHe TUIIOB peakUMid JOMOJHSIETCA
dbopMupOBaHHEM TPEACTABICHUH 00 DJIIEKTPOXUMHUYECKUX TpoIeccax |
AJIEKTPOJIN3E PACINIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu pu
PacCCMOTPEHHH PEaKIMOHHONW CHOCOOHOCTH COSAMHEHUW ynemnseTcs ocoboe
BHHUMAaHHE BOIIPOcaM 00 AJIEKTPOHHBIX 3¢ deKkTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIlHii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIEP >KaHUE KyPCOB XUMHH YTy OJIEHHOTO
YPOBHSI U3y4€HHUSI JIJISl KJIACCOB ONMpPEAEIEHHOr0 Mpoduiis (rIaBHBIM 00pa3oM Ha HX
CTPYKTYpPy W XapakTep IOTOJHEHWW K OOIIell cucTteMe MpPEeIMETHBIX 3HAHHMN )
OKa3bIBAIOT BIIMAHUE CMEXHBIE NpeaMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Juist KJIACCOB XUMHUKO-(U3HUECKOTO Mpoduiisi O0bloe 3HaYeHHE OyIyT
UMETh AJIEMEHTHI y4eOHOro Matepuasa rno oouieit xumuu. [Ipu nuzyyenuun npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJenaH Ha OOIIHOCTh METOJOB IO3HAHUA,
OOLTHOCTH 3aKOHOB U TEOPUI B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOPUs
(MoOJeKyJIsipHast TeOpust B PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTHH, 3aKOHbI
TEPMOJMHAMHUKH, dJICKTPOJIHN3a, MPEACTABICHUSI O CTPOSHUH BEIIECTB U IPYTOE.

B TO e Bpems B cojaepkaHUU TMpeAMeTa Uil KIACCOB XHUMHKO-
ouosioruyeckoro npoduisi O0JbIIUNA yaeabHbIH BeC OyJIeT MMETh OpraHuyecKas
xumusi. B aTom ciryyae nmpenocTaBiseTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEIHHOTO



pPaccMOTPEHUSI XUMUYECKOM OPTaHU3alMK KIETKH KaK OMOJIOTHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJIAT, K IIPUMEPY, TAaKHE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUMHIBI, OCTIKHU, YTIAEBOIbI, HYKJIEHHOBBIE KHCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS 0
COCTaBE M CBOMCTBAxX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’>KaT OCHOBOM Il M3Y4YEHHUSl CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXaAHUS,
IUILEBAPECHMUS.

B mnmane QopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
00lIIIeHayYHbIX METOJIOB IMO3HAHMS U OIbITA TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHUN U3y4YeHHe mnpeaMera «XHUMHs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX € Y4e€OHBIMM MpeaMeTaMy, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuu yueOHOro npeamera « XuMus» Ha yriryO0JIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o0mero oopazoBanus (Ha 6a30BOM ypOBHE),
3ajaueil MEepBOCTENIEHHONW 3HAYMMOCTH SIBJSIETCS (DOPMHpPOBAHHE OCHOB HAYKU
XUMHH KaK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKON JEeSATEIIbHOCTH
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenune 3ton 3agaum Ha
yIriyOJIEHHOM YpOBHE H3Y4YEHHUS MpeAMeTa MpeArnojaraeT peaju3aluio TaKuX
1eJIeH, Kak:

o (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0OecleyeHUuu
YCTOMUMBOIO  pa3BUTHS  YEJIIOBEYECTBA: B  pEHIEHUH  MpolJem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€301MacCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHny PalMoOHAIBHOTO MPHUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPUPOJIHOM Cpelie;

e OCBOCHHME CHUCTEMbl 3HAHUM, JIEXKAIIMX B OCHOBE XHMHUYECKON
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUHM XUMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMHM BEIIECTBA HAa pPAa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHHsS XMUMHUYECKUX PEAKLUUU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX CUCTeMax, 00 00Iux
HayYHBIX MPUHLIMIAX XUMUYECKOTO MPOU3BOICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO NOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUH, AJS OOBSICHEHHS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPAaMOTHOTO pelieHus: MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAI DKOJOTMYECKON 0€301aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHrEe PECTABICHUHN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOUMBIX
Il TPUOOPETEHUsT YMEHUWM OpUEHTUPOBATHCA B MHUPE BEIIECTB H
OOBSICHEHUSI XMMHUYECKUX SBJICHUM, HMEIOIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnane peanuzanuy MNEepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(GYHKIUI [ET0CTHOM CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeaMera  «XuMUS» Ha  YIUIyOJNIEHHOM ypOBHE OCOOYI0 — aKTyallbHOCTb
nproOpeTaroT Takue LU U 33/1a4H, KaK:

BOCIIUTAHUE YOEKJIEHHOCTH B IMO3HABAEMOCTH SIBJICHUN MPUPOJBDI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAIHBIX HCCIIEIOBAHUNM B XUMHUH, (POpPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAlMM K OOYYEHMIO W [IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO H  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHUS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOLIEHHUSI K caMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCHEITHOW NMpodeccHOHaIbHOM U 00IIECTBEHHOM AeSTENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbI0O W TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOIO MPHUPOIONOIb30BaHMUS,
Pa3BUTHE IKOJIOTMYECKON KYIbTYPhl, MPUOOPETEHUE ONBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO01iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUYEHUSI XUMHUHM HA YTIIyOJICHHOM
YpOBHE cpeaHero ooiiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[TpenmMeT 1 3HaUEHNE OPraHUYECKONW XUMHUH, PEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpPraHMYECKUX COEAMHEHUsAX. TUIbl THOpUIN3aLUY aTOMHBIX OpOUTaIel yriepoaa.
Mexanu3mbl  00pa3oBaHMsS KOBAJEHTHOM CBsi3U (OOMEHHBII U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IPOCTPaHCTBEHHAS.
OneKTpoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAUHEHNH (MHAYKTUBHBIN U
Me30MEpPHBII 3P PEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccUPHKAIMS OpPraHUYecKuX peakuuid. OKUCIAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTepUaiaMH Ha UX OCHOBE,
OMBITHI [0 NPEBPALLEHUIO OPTraHUYECKUX BELIECTB IIPU HArpeBaHUU (IUIABIICHHE,
oOyTJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJ OpraHUYEeCKHX
BEILECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj aakaHoB, o0mas (Gopmysia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAaHU3ME PEAKINMN paJuKaIbHOIO 3aMELICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (ITMKJIOMPOIIaH, IMKI00yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0ATKaHOB. CIIOCOOBI MOTyUYeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOpH IN3aLMS
aTOMHBIX OpOuTajeil yriaepona, 6- U m-cBa3u. CTPyKTypHas W reoMeTpuyueckas
(umc-tpaHc-) uzomepus. OU3nyeckue CBOWCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPH JIBOMHOW CBSA3H,
noauMepusanuu u okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYUYEHUS U TPUMEHEHNE aTKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymyaupoganuwie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanust ConpsiKEHHBIX
nueHoB. CriocoObl MOTYYEHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. ["'oMonmornueckuii psifi aTKUHOB, 001Ias GpopMyIia, HOMEHKIATypa U
u30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKUHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHWHOB.
XUMUYECKHE CBOMCTBA: PEAKLIUU MPUCOCAUHEHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIC peakiiuy Ha TPOHHYIO CBs3b. CIIOCOOBI MOMYyYEeHHS] U PUMEHEHUE
AJKWHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
obmas ¢hopmyiia, HOMEHKJIATYpa U U30MEpUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH301a. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
CBOMCTBa O0EH30J1a M €r0 TOMOJIOTOB: PEAKIINH 3aMEIEeHUs B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM PAJMKAIIE, PEAKUUU IPUCOCIAUHEHHUS, OKUCICHHE TOMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIOIIEM JCHMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupotia. [Tomumepusanus ctuposnaa. CrocoObl OTyYeHHS U
MPUMEHECHUE APOMATHYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii Ta3. [lonyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
Kamennslil yrojib 1 npoAykThl ero nepepadbotku. CrnocoObl nepepadoTku HeTH:



NEPEroOHKa, KPEKUHT (TEPMHYECKH, KaTaTUTHYECKH), PUPOPMUHT, MHUPOIIHU3.
[TpoxyxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHUs] TajoreHa Ha THUAPOKCOTPYMNIY, HUTPOTPYyNIy, LHAHOTPYNIY,
amuHoOrpynmy. /JleficTBHe Ha TaJIOr€HIPOU3BOJIHBIE BOJHOTO U CIHPTOBOIO
pactBopa wWIENOYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEAUHEHHUSIX. Hcnonp30BaHue
raJIOr€HNIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS BEIIECTB M HX MPEBpAIICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB yIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICHCTBUE AallETUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yTJIepoJia ¥ BOAOPO/Ia B OPraHMUYECKUX BELIECTBAX, OJyUEHUE STUIICHA U U3yUYECHHE
ero CBOMCTB, o3HaKomiieHHEe ¢ KoyulekuusmMu «Hedte» u «Yrompy», ¢ oOpasuamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
rajgoreHNPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kucnopoaconepxaiimue opranu4eckue coeAUHEHMS.

[IpenenbHble OgHOATOMHBIE cHUPTh.. CTpPOEHHE MOJIEKYJ (Ha MpUMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CIHUPTOB. BomOpomHbIE CBS3M MEXKIAYy MOJIEKYJIaMHU CIHPTOB.
XHWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHsS, JETUAPATALHMH, OKHUCIICHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiiysi Ha OJJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatomMHble CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKHE CBOKCTBA: PEAKIIMM 3aMEILICHHS, B3AUMOJAECHCTBUE C OPTAHUYECKUMU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs PEAaKIMsl HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBnenne o MeXaHU3Me peaKIMil HyKIeo(UIbLHOro 3aMerieHus. JlelicTBue Ha
opranusMm yenioBeka. CriocoObl MoTyyeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYHNBI H
oenzosibHOrO sAnpa. duszmueckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETUHEHMS] — alIbIETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmbl. ['oMosIornYecKue psiibl albJIErHI0B U KETOHOB, 00IIas
(dopMmyna, m3oMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA albAETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucneHue aapJeru0B, KAaueCTBEHHbIE peakuuu Ha anbaeruabl. CrnocoObl
MOJIyYeHUS] U IPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMEeHKNaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX MpeNeIbHBIX KapOOHOBBIX KHCIOT. BomopoaHble CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbMHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 1H-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U aIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IVIMKOT€Ha H
Hesuono3bl.  dU3nyeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaUYEeCTBEHHAsl PEaKIHs C MOJOM. XHMHYECKHE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOJIU3, MOdyueHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCUIAOM
nuammuncepeopa(l) u runpoxcugom meau(1l)), peakius rimmeprHa ¢ THAPOKCHIOM
meau(1l), xumMuueckue CBOICTBAa pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3anmoaecTBue kpaxmania ¢ HOA0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crouptel U (EHOMIbY,
«Kap6oHoBbie KUCIOTHI. Cl0KHBIE YPUPHD».

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMmMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMaTH4ECKOro psiaa. CTpoeHne aHUIIMHA.
B3auMHOe BiMsHME TPyl aroMoOB B MoJjekyjde aHuiauHa. (OcoOGeHHocTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIC peakiui Ha aHWIMH. CrocoObl
MOJIydeHUS] ¥ TpuMeHeHue amudarudeckux amuHoB. [lonydeHue aHuIWMHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHUCJOT: TJMUOWH, anaHuH. @u3nuecKkue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA aMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHCHUM, peaKIus MOJMKOHIACHCAIINKM, O0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIN3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTcoaepkalme OpraHnyecKue CoeuHEHus» U «Pacrio3HaBanre OpraHn4eCKux
COCIIMHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUNH —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALIME MTOJTUMEPHI, OHOpa3IaracMble MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJjekynspHOW (QOpMyJbI OPraHUYECKOTO COEIUHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISAIIUX B €r0 COCTaB, HAXO0XKJICHUE MOJIEKYJISIPHOU
bopMyJIBl OPraHUYECKOro COeAMHEHUS 110 Macce (00BEMY) MPOAYKTOB CrOpaHusi, o
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKLIUU HW/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (OpMyJIbI OPraHMYECKOTO BEIeCTBa Ha
OCHOBE €T0 XWMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYCHHUS, OMPEICICHHUE JTOJIH
BBIX0/1a MTPOYKTa PEAKIIUU OT TEOPETUIESCKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCMEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OdJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, VYIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIIOTHI,
(bepMEeHTHI.



["eorpadmusi: mose3HbIe HCKOTTAEMbIC, TOTUIUBO.
TexHOoNmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJTACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTtOMHBIX sAep. XUMUYECKHU 31eMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMIIeCKuX 3JIEMEHTOB (s-, P-,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DNEeKTpOHHBIE KOHPUTYpallMi aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(PUTYypalii HOHOB.
DIIEKTPOOTPULIATENLHOCTb.

[Tepunonnueckuit 3akoH u [leprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUYECKOr0 3aKoHAa U [leproanveckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEILIECTB IO TPYINaM U MepUoiaM. 3HAYCHHE TEPUOANIECKOTO
3akoHa /[.1. Menaeneena.

Xumuyeckass CBsSI3b. BuHIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U JMHa cBsi3u. [1osipHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexKMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COEeTMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHeHusX. COCcTaB KOMILIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHMIaH[bl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  TuIbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. VictuaHbie pactBopsl. [lpencraBinenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUA KOHIEHTPALMH PACTBOPOB:
MaccoBasi JOJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukainus n HOMEHKIaTypa HEOPraHWUYECKUX BEIIEeCTB. T pUBHALHBIE
HAa3BaHHUsS OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEILECTB; 3aKOH COXPAHEHUs W MPEBpalICHUS
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiny, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHsle peakuu. Karanus u kataaus3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIMu. XUMHUUECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JABJICHUE U KOHIIEHTPALMU BELIECTB, YYACTBYIOUIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckass aucconuarnus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOT'O OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIATETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUU KaTalIW3aTropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTauioB B [lepuoandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriiepoaa).

Bomopon. Ilomydyenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ napuabl. TormBHbIE
DJIIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cnocoObl MoJSydyeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMSI TajoreHoB. JlabopaTopHble M MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajgoreHoB. [IpyuMeHeHue rajJoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble ¥ MHPOMBIILIIEHHBIE CHOCOOBI MOIYYEHUS
Kkucinopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpoie, CIOCOOBI TMONY4YCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepui(IV), okcun
cepsl(VI). CepHucras u cepHasi KHCIOTHI U UX cou. OcOOEHHOCTH CBOMCTB CEPHOU
KuCJIOTHL. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mnpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAaK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTasd U a30THaA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €r0 COeIMHEHHI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B npupone, cnocoObl MOMyuyeHUs, (U3HUYECKUE U
xumuueckue cpoiictBa. Dochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunHenuit. dochopHbie
yAOOpeHwUsI.

VYrinepoa, HaxoXIeHUEe B NOpuUpojAe. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yraepona(ll), oxcupn yrimepona(IV), yrospHas kuciota u €€
cojii. AKTHUBUPOBAHHBIN yrojib, ajgcopoums. DyiiepeHsl, rpadeH, YriepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, pu3n4ecKkue u
xumuyeckue cporictBa. Oxcun kpemHHA(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHui. CTEKII0, €ero noJay4yeHnue, BUbl CTEKIIA.

[Tonoxenue MeramuioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMS DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUYECKUN psAl HampspDkeHuid  MmeTaywioB.  OOmme  crnocoObl

NOJyYEHUS METaJJIOB: TUAPOMETAILTYPrHs, NUPOMETAILUTYPIHUs,
anektpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB IA-rpynmbel Ilepuonnyeckoil cucTemsbl
XUMHYECKHX 3JIeMeHTOB. HaTpuii u kanuii: moixy4yenue, Gu3nyeckue 1 XUMHUUECKHe
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrtepuctuka metamioB IIA-rpynnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX DJIEMEHTOB. Marawii W KaJbluil: TModydeHue, (U3NYECKUe u
XUMHYECKME CBOWCTBA, NPHMEHEHHUE IIPOCTBIX BEIIECTB M HUX COCAUHECHUM.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AIOMHUHMI: 1Oy4YeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBA OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpymn  (b-rpymnm)
[Iepron4eCcKOi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

du3znuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loydeHre u npuMeEHEHnE Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKnue U XUMHUYECKHE CBOWMCTBA jKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toaydenue u npuMeHeHUe Keesa u
€ro CILIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momyyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
n3yueHue oOpaslloB HEMETaUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpAMHU KHUCJIOT U
nieioueid, KaueCTBEHHBIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJIJIOB, B3aMMOJIEHCTBUE THUIAPOKCHUIOB aIOMUHUS M IIMHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUN,
«Mertasibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XUMHSA U KM3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOIO pa3BUTUA YyenoBedyecTBa. [lonstue
0 Hay4YHBIX METO/IaX MO3HAHUS U METOJI0OJIOTUH HAyYHOTO ucciieqoBanus. Hayunbie
MPUHITUIIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOCTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJYYEHHs] BaXKHEWIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTHI, MeTaHoa). [IpoMblIlIeHHbIE CIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHYECKOE 3arp3HEHNE OKPYIKAKOIIEN CPEIBI U €r0 MOCHEACTBUS. POJIb XUMKU B
obecreueHnr YHEPTeTUYECKON OE30TTaCHOCTH.

XuMHsiT ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTHH MEAULHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N00aBKkU. Poib Xxumuu B
o0ecrieueHnHd MUIIEBOI 0E€30ITaCHOCTH.



Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30macHOT0 UCIOJIb30BAHUS MPENAapaTOB OBITOBOM XMMUH B TIOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTENIBCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuUMUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl ayis snekTpoHukd. HaHoTexHomorumu.

Pacuérnrbie 3agaun.

Pacu€Tel: mMaccel BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MacCce WK 00BEMY OJTHOTO M3 YUACTBYIOIIMUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KoMYeCcTBa BEIIECTBA) MPOTYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYyKTa PEAKIIUU, €CITH OHO
W3 BEIIECTB JAaHO B BHJIE pPAaCTBOpA C OIPEOCIEHHOM MacCOBOU JOJIEU
PAaCTBOPEHHOTO BENIECTBA, MACCOBOU JIOJIA U MOJIIPHOW KOHIICHTPAIIMU BEIIECTBA B
pacTBOpE, AOJIH BbIX0Ia MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYEHUH OOImeld W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIEIbHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiacCUu(UKaIus, MePUOIUIHOCTb, HAOIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHMUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJCAIbHBIA Ta3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKHU, KUPBI, YIJIEBOJbI, HYKICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOJACTBO, MUIIEBAS MTPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPUATIOB, AJIECKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyYaronMMHUCs POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTA U CAaMOOIIPE/ICTICHUI0; HAJIMYKE MOTHUBAIIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjiaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TaHUH YISOHBIX
MIPOCKTOB, PEIICHUH YU€OHBIX 1 MMO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIyYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OpMAIUH O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIlNH, CBI3aHHBIC C XUMHUYECCKUMU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICGHUBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NMOHMMAaHUS [IEHHOCTEeH 310poBOro u Oe3omacHOro oOpa3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0Oe30MmacHOro oOpallleHusi ¢ BEUIECTBAaMU B OBITY,
TIOBCETHEBHOM JKU3HH, B TPYJOBOH JESITEITHLHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIWBHUAYAJIHbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YMOTPeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIHCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrUX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTHUYECKUX 3a/ad
COIMATTLHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY M3yUCHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUMN 110 XUMHUH,

YBOKECHHUS K TPY.Ly, JTIOASM TPYla U pe3yibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYAJIBHOH TpaeKTOpHUU
obOpasoBanmsi, Oyaymiel npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

IKOJIOTUYECKU IIEIeCO00Pa3HOr0 OTHOMIEHUS K MPHPOJAE KaK HCTOYHHKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUS
IKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI,

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUH XUMHUH IS
pEIICHUs BOIIPOCOB PAIMOHATLHOTO MPUPOIOTIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
IPUPOJTHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOITMYECKOTO MBILIUICHMS, YKOJIOTUYECKON KYJIBTYPHI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeModoouu;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ polu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXAIOUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOI
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/IaHNUN
HOBOW 0a3pl MaTepuanbHOM KyJIbTYpbl, B PEIICHUU IJIOOAIBHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MMUILIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIEUCHUH YCIOBUM
YCHEHIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KMU3HU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JaHHBIX C LIEJIbIO MOITYYEHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUSA IS
pelieHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYalIHsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTM U CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
NESATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenmMeTHble pe3ybTaThl OCBOEHUS MPOTPAMMBI 110 XMMHHM Ha YpOBHE
CpemHero o0mero oopa3oBaHUs BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydarOIIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIe TOHATHS, OTPasKaloIIHe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cleuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, KCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJlbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIe dhopMupoBaHue (yHKIIMOHATTLHON
IPAaMOTHOCTH M COIUATTLHON KOMIIETEHITUN O0YJarOIIINXCS;
CIIOCOOHOCTH oOyJaronmxcs WCIIOJTh30BaTh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH UM  PETYJSATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOATENIbHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS 1JI1 OOBSICHEHUs OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPHH IS KJIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIUBATh TMPUYMHHO-CICJICTBEHHBIE CBA3M MEXAY HU3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXJACHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBObI U 3aKJIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS HCIOIb3YEMbIE B XMMUKU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOIEIBHBIC TTPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— TIpU pPEIICHUH YYEOHBIX TO3HABATEIBHBIX W MPAKTHYECKUX 3a7a4, MPUMCHSTH



HA3BaHHBIC MOJICIBHBIC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
peakuuit;

(dbopMyIMpoOBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOMIOATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynibTar, (OpMyJIMpPOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIHTATOB UCCIEIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/I0B PEIICHUS MPAKTUYECKUX 3a4a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ naopmanuei:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX HWH(Opmanuu (Hay4HO-
NOMyJIsIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(GbopMyIUPOBATh 3aMPOCH U MPUMEHSTH PA3TMYHBIE METOJBI MPU TIOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TIpeaCTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPU PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOMN TEMBI B XOJ€ TUAJIOra U/ UK
JUCKYCCHH, BBICKA3bIBaTh UIeH, (OPMYINPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS MTPEIJIOKEHHON 3a1a4U;

BBICTYIIaTh C TIPE3CHTAIlMEd pPe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEIIEHO MM COBMECTHO CO CBEPCTHHKAMHU TP BIMIOTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U (HopMyJIMpPOBaTh BBIBOIBI
10 pe3yjbTaTaM NPOBEACHHBIX HCCIICOBAHWA IYTEM COTJIACOBAHMS IO3UIUI B
X0J1e 00CYyX ICHHS 1 OOMEHa MHECHUSMH.

PerynasiTuBHbIE YHMBepCcAJbHbIe Y4eOHbIE 1eHCTBUS:

CaMOCTOSAITEJIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTD, Omnpenessist e€ Mead W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJTHEHUH YYEOHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUECKUX PEaAKIIHSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHaju3a H
CaMOOIICHKH.

NPEJAMETHBIE PE3YJIbTATDI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MPOTPaAMMbI 110 XUMHUU Ha yriTyOJI&HHOM
YPOBHE Ha YPOBHE CPEAHETO 00I1ero 00pa3oBaHus BKIIOYAIOT CICTIH(PUICCKUE IS
y4eOHOTO MpeaMeTa « XMMHUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 11O
OCBOCHHIO, MHTEPIPETALMN U MPEOOPA30BAHUIO 3HAHUM, BUIBI JCATCIBHOCTH IO
MOJYYCHHIO HOBOTO 3HAHUS W TPUMEHCHHIO 3HAHUW B Pa3JIMYHBIX YUCOHBIX
CUTYaIUsIX, a TAKKE B PEATHHBIX KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX ¢ XUMHUCH. B
nporpaMMe II0 XUMHUHU TIPEeIMETHBIC pPe3yJbTaThl MPEICTaBICHBI 10 ToJaM
U3yYCHHUS.

10 KJTIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OPraHuyecKon
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUHA HOBBIX MaTEpHANOB,



HOBBIX HMCTOYHHUKOB JHEPIuH, B o0ecrieueHnun palMOHAIBHOIO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHHUSI U OOMIEH KyJIbTYpHhI
YeJI0BEeKa, a TAKXKe HKOJIOTMYECKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIINe MOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aTroMHBIE OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEICHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHAbHAS
TpyIa, paaukai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYpHas M IPOCTPAHCTBEHHAs (T€OMETpUYeCcKas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHUYECKHE COETUHEHHUs, MOHOMEp, MOJHUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U T[pEBpalIEHUs] DHEPrUM TMPU XUMUYECKHX pEeaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAUIUE B OCHOBE
MOHUMAHUS PUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; PEICTABICHUS O
MEXaHU3MaX XUMUYECKUX pEaKlUuid, TEPMOJIMHAMHUYECKUX ¢ KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U I'PYIII aTOMOB B
MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl 1 u Il pona);
(baKTOJOrMyecKue CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUHU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JeSATEILHOCTH YeJIOBEKa, OOIUX HAyYHBIX MTPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BO/ICTBA METaHOIa, TepepadboTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCAaHUU COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUII:

UCITI0JIb30BaTh XUMUYECKYI0O CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYJT OpraHUYECKUX
BELLECTB;

COCTaBJIAITh YPABHEHUSI XMMUUYECKUX PEAKIUUA U PACKPbIBATh UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  TMOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajlaHca »ATUX peakluil, peakiuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMUI];



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB JIsl WILTIOCTPAIIUU
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAICKHOCTh MU3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS JJISI OTIACIBHBIX
MIPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
STUJICHTJIMKOJb, (BeHon, dopmaabaerua, aineTaibIeruj, aleToH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIWH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOM CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (hU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OpPTraHUYECKUX BEIIECTB: aJIKAaHOB, IUKIIOAIKAHOB, AJIKEHOB, AJIKAIMCHOB, aJIKUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUNH M AMUHOB,
aMUHOKHUCJIOT, O€JIKOB, YIJeBOJOB (MOHO-, JM- W  TOJHCAXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapakTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAUHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M -CBS3H), B3AUMHOTO BIIMSTHHSI aTOMOB
¥ TPyII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
CBHIPBS (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
IpUMEHEHHUE TIPOYKTOB MEpepadOTKu;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIILHON
NEeATEIbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, 000OIleHHEe, CHCTeMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U — Il U3YUYEHHUs CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MNOHATUSIMUA U TIPEJICTABJICHUSAMH JPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB AJIs
0oJiee OCO3HAaHHOTO NOHUMAaHUSl CYHIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMSI MO OPraHUYECKOW XUMHUH JJIsi OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUIN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOJUTH PACUETHI 10 XUMUYECKUM (HOopMyTIam
U YpaBHEHHUSAM XHMHYECKUX PEAKIMWA C UCIMOJIb30BAaHUEM (PU3NYECKHX BEIHYUH
(Macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XUMHUYECKOW (POpMyIibl
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHYECKUX AJIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TMO3ULIMHA  HSKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS ~ OBITOBOM U
IPOM3BOJCTBEHHOMN ACSITEIFHOCTH YEJIOBEKA, CBI3aHHOM C MepepabO0TKOMN BEIIECTB,
WCITOJIB30BATh TOJYYCHHBIE 3HAHUS I IPUHSATHS TPAMOTHBIX PEIICHUI mpooiieM
B CUTYallUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMUYECKANA DSKCHEPUMEHT (MOJIy4YEHHE W H3YyYEHHE CBOMCTB OPraHUYECKHX
BEILECTB, KAyECTBEHHbBIE pEAKIMH YIJIEBOJOPOAOB PAa3IMYHBIX KJIAaCCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIIOJEHUEM IMIPABUII
0e30macHOro OOpalleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dopMynMpoBaTh 1EIb HCCIENOBAaHUS, NPEACTABISATh B pa3iudHON ¢dopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiia HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYJOBOM JIEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 30POBbS, OKPY’KAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO JEWCTBUS HA >KMBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblc nokazarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHMN: OCYIIECTBISATH II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMUUYECKYIO HH(POPMALINIO, TepepadaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBUH C IMOCTABJICHHOH y4eOHOI 3a1aueil.



11 KJJACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XUMUSD OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MHUPAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUW NPUPOABI, O MECTE M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JJAaHUM HOBBIX MaTEpHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECICUCHHH PAllMOHAJIBHOTO MPUPOIOIOIL30BAHNUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YeJOBeKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIArAOIINAE MTOHATHS — XUMUYECKHUI AJIEMEHT, aTOM, AIpO aTOMa, U30TOIIHI,
DJIGKTPOHHAsE 000JI0YKa aroma, s-, P-, d-aTOMHBIC OpOWTANHM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMSI aTOMa, TUOpHuau3aIus aTOMHBIX OpOuWTajei, HOH,
MOJIEKYJIAa, B&JIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIECHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeTaJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYECKasg pelI€TKa, XUMHUYECKash pPEeakius, pacTBOP, DICKTPOIUTHI,
HERJIEKTPOJUTHI, SJICKTPOJUTHYECKAs JUCCOLMAIUSA, CTENEeHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIIOBOW 3(]dekT
XUMHUUYECKON PeaKIUuU, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU IUCCOLMAIUHU, TEePUOIUYECKUIMA
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPeBpAICHUs] SHEPTUU NPU XMMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIME B OCHOBE TOHUMAaHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIDHOM M HaJMOJIEKYJSIPHOM YPOBHSX;
MPEJICTAaBJACHUS. O MEXaHM3MaxX XUMHUUYECKHX PEaKIHUi, TePMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKaHHUs, O XMMHYECKOM PaBHOBECHH,
pacTBopax M JAUCHEPCHBIX CUCTeMax; (haKTOJIOTMYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM MCMOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BCIICCTB B OBITY W IPAKTHUYECCKON JCATEILHOCTH YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE MPHU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OINMCAaHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucrteMatnyeckyro HomeHknIaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITPOBATH: HEOPTAHUIECKUE BEIIECTBA
10 UX COCTaBY, XUMUYECKUE PEAKIIMU MO PA3IMYHBIM MPU3HAKaM (YHCIIy U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3(h(EKTy peakiuu, U3MEHEHUIO CTeleHel
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTajiu3aTopa W JIpYyTHUe);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«QHEPTeTUYCCKUE YPOBHM», «IHEPTrEeTHUYECKUE MOIYyPOBHM», «S-, P-, 0-aTOMHBbIC
opOuTanm», «OCHOBHOE M BO3OYXIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeaquHeHW 1o Inepuogam u  rpynmnam  I[lepuwoamyeckoun cucremsr J[. .
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHUS MX
AIEKTPOHHBIX 000JIOUCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUsI COOTHOILLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBJICHUW MPHUPOABI — HAOIIOJEHUE, H3MEPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B MPUPOJE,
NPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYyYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICJIEHHON MacCOBOM J0Jiel PacCTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa IIPOIYKTa PEAKIIUN; O0BEMHBIX OTHOLIICHUM Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIEpUMEHT  (TpOBEJCHHME  peakuuid  HMOHHOrO  oOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpeIeIeHHE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YYEHUE BIUSHUSA
pa3MyHbBIX  (QAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, pelieHue
DKCIIEPUMEHTANBLHBIX 3a7a4 1o Temam «Metammey u  «Hemeramne»y) ¢
coOII0ICHUEM TpaBuJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBaHueM, GOpMYIUPOBATH LIETb UCCIIEIOBAHNUS, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLIGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOro TMOBEJAEHUs B OBITY W TPYAOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TepepadbaTriBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3aaueii.
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Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKon
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
snemenToB 1. Y. MenaeneeBa
Ctpoenue Bemectsa. MHOrooopasue
1.2 P B P 11 1
BEIIECTB
1.3 XUMHYECKUE PEAKITUN 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannyeckasi XuMus
2.1 Hemerauiet 31
2.2 Merannbl 23 1
Uroro no pazaeny o4
Pa3zgen 3. Xumus u ;Ku3HbL
31 Metoabl To3HaHUS B XUMUH. XUMHUA U 9
' JKA3Hb
Hroro mo pazaeny 9
OBHLIEE KOJIMYECTBO YACOB I10 102 4 8
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

[Ipenmet u 3HaYEHNE OPTaHUYECKON
XUMHH, TIPEJICTABICHHE O MHOT000pa3uu
OpraHN4YeCKUX COCIUHEHUI

DJNEKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKIEHHOE COCTOSTHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepona

XuUMHYecKas CBA3b B OPTaHUUECKHUX
COeTMHEHUIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHennit A. M. bytneposa

Buas! uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ EeKTH B MOJIEKYIaX OpraHMUECKUX
COCTUHEHUN

[Ipencrasnenue o kaaccupukanuu u
cucTeMaTuyeckas HOMEHKIIaTypa
(IUPAC) oprannueckux BeIIeCTB




Knaccudukanus peaxiuii B
OpraHN4eCKON XUMHUH

CucreMaruzanuys U 0000ILIeHUE 3HAHUN
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyra, HOMEHKJIATypa U U30MEpHsl,
AJICKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

dusnueckye U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

11

HaxosxneHue alkaHoB B IPUPOJIE.
CriocoOblI rmoryueHus U IpUMEHEHNE
aTKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIATYpa U U30MEPHsi, OCOOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB,
CIOCOOBI OJYYCHHUS U IPUMECHCHHUE

13

Pemenue pacu€THbIxX 3a1a4 Ha
OIpeJIeIeHUE MOJIEKYJIIPHON (OPMYITbI
OpPraHUYECKOTO BEIIECTBA MO MACCOBBIM
J0JIIM aTOMOB 3JICMCHTOB, BXOAAIIIUX B
ero cocraB. CucreMaru3anus u
000011IeHNE 3HAHUH I10 TEME

14

ATKEHBI: TOMOJIOTUYECKHH psif, 001ast
(bopmyIia, HOMEHKIIATypa, JIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U IIHUC-TPAHC-U30MEPUS
AJTKEHOB




duznueckre 1 XUMUYECKHE CBOMICTBA

15
ankeHoB. [TpaBuiio MapkoBHUKOBA

16 CriocoOblI moryueHus 1 IpUMEHEHNE
AJIKEHOB
[TpakTrueckas padorta Ne 1 mo teme

17 "[Tonyuenue FTUICHA U U3yYCHHUE €TO
CBOMCTB"
Pemenue pacu€THbIxX 3a1a4 Ha

18 ompeielIeHUE MOJICKYJIIPHON (OPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
AJKaJeHbl: CONPSKEHHBIE,

19 W30JIMPOBaHHBIC, KyMYJIHUPOBAaHHBIC.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoOsl MoJTy4eHus U IpUMEHEHUe
aJIKaJIneHOB
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as

99 ¢bopmyra, HOMEHKIATYypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
(u3MYecKre CBOMCTBA

23 XUMHYECKHE CBONCTBA aJIKMHOB

24 KavecTBeHHBIE peaky HA TPOMHYIO
CBSI3b

o5 CriocoOblI moryueHus 1 IpUMEHEHNE
AJIIKUHOB

26 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO

XUMHYECKON peaKIuu




27

CucreMaruzanus U 0000LIEHUE 3HAHUI
10 TeEME

28

ApeHBI: TOMOJIOTHUECKUN PsijI, 001as
(dbopMyIia, HOMEHKIIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ
OeH30l1a ¥ TOJTyoJIa, NX (U3HUYECKUE
CBOICTBa

29

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU
3aMeLIEHUs

30

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEANHEHHSI, OKUCIIEHHE TOMOJIOTOB
OeHzona

31

Oco0EHHOCTH XMMUYECKIUX CBOHCTB
CTUpOJIa

32

Pemrenne pacu€THbIX 3a1a4 HA
OIIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOro BELIECTBA

33

CriocoOsl MoJTy4eHus U IpUMEHEHUe
apeHOB

34

['eHeTH4ecKas CBSI3b MEKIY Pa3InIYHBIMHU
KJIaCCaMH YTJIEBOJIOPOIOB

35

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakiuii. Cuctemaruzanus 1 06001IeHNe
3HaHUH MO TeMe

36

[Tpuponnsiii ra3. IlonytHble HEDTAHBIE
rasbl

37

KaMeHHBII yrosibs U IpoayKThI €r0
nepepadoTKu




38

Hedtb u ciocoObI €€ nmepepaboTKu.
[TpuMeHeHne TPOTYKTOB NIEpepadOTKU
HetH

39

I'eneTnueckas CBA3b MCXKAY pa3InuHbIMU
KJ1acCaMu yrijiieBoaopoa0B

40

["aymoreHONpON3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHE; PEaKITUU
3aMeIIEeHNs TaJloreHa

41

JeiicTBue 1mienoyei Ha
rajoreHnpou3BoIHbIE. B3anmonaeiictere
IHUTaJ0reHaIKaHOB C MATHUEM U IIUHKOM

42

Cucremaruzanus 1 0000IIeHIE 3HAHUN
1o pazzeny "YrieBoaopoas”

43

KonrponsHas pabora o Teme
"Yrnesopopoas!"

44

[TpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psl, oOmas hopmyra,
CTPOCHHE MOJIEKYJI, N30Mepus,
HOMEHKJIATypa, KIacCHU(pUKAIIHS,
¢du3nveckre CBOMCTBA

45

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoOblI moryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢uphl: HOMEHKIIATYypa U
U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMHYECKHX CBOMCTB




hdHOFO&TONHHJCCHHpTHIBTHHGHFHHKOHB

48 Y TJIMLEPUH, UX PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA

49 CriocoOblI moryueHus 1 IpUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
DEeHOJI: CTPOCHUE MOJIEKYJIBI,

50 ¢dbuzmveckue cBoicTBa. TOKCHYHOCTh
¢denona

51 XuMu4deckue cBoicTBa (heHoma

59 CriocoOblI moryueHus 1 IpUMEHEHNE
¢denona
[TpakTrueckas padota Ne 2. Permenue

53 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Crupthl 1 peHombI"

54 CucreMmaruzanys 1 0000IeHNE 3HAHUN
o TeMe
Anbaerupl U KeTOHBL: JIEKTPOHHOE

55 CTpOEHHUE KapOOHUIIbHOM TPYTIIbI,
TOMOJIOTHUYECKHUE PSIIbI, 001ast popmyia,
M30MEpHsl U HOMEHKJIAaTypa

56 ATnbAerubpl U KeTOHBI: (PU3NYECKUE
CBOWCTBA; PEAKIIMU IPUCOCTUHEHUS

57 Peakuuu okucieHus U Ka4eCTBEHHbIE
peaKiuy anbJIeru10B U KETOHOB

58 CriocoOblI MOJTy4YeHUS albICTHIOB U

KE€TOHOB




59

OnHOOCHOBHBIE IIPE/eNbHBIE KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS NX
MOJIEKYJI

60

N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoicTBa

61

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0EHHOCTH CBOWCTB MYPaBbHHOM
KHCJIOTBI. MHOTOOOpa3ne KapOOHOBBIX
KHCIIOT

63

OCOoOEHHOCTH CBOWCTB: HEMPEICIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

64

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoOblI moTyueH s 1 IPUMEHEHNE
KapOOHOBBIX KHUCIOT

66

CnoxxHbIe 3(UPBI: TOMOJIOTHYECKUH P,
obmas hopmyina, uzoMepus u
HOMEHKJIAaTypa

67

duznueckre 1 XUMUYECKHE CBOMICTBA
a¢upoB

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU pEaKLIUU, Ha
OIIpeJIeIeHUE MOJIEKYJIIPHON (OPMYITbI
OpPraHUYeCKOro BEIECTBA




69

[TpakTuyeckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIBHBIX 33a4 10 TeME
"Kap6onossie kuciaotsl. C0KHBIS

a¢upsr"

70

Kupsr: crpoenue, puznveckue u
XMUMUYECKHE CBOWCTBA (TUIPOIH3)

71

Oco0EeHHOCTH CBOWCTB JKHUPOB,
COACPIKAINX OCTATKU HCTIPCACIIbHBIX
JKUPHBIX KUCIOT. JKupsl B mpupoe

72

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX Moolee aercTue. Ilorstue
0 CHHTETHYECKHX MOIOIIUX CPEIICTBAX
(CMC)

73

['eneTnveckas CBS3b yIieBOAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEILECTB

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

75

CucreMaruzanuys U 0000LIeHUE 3HAHUI
10 TEME

76

OO01mmas xapakTeprCTHKA YTIIEBOIOB U
KJIaccu(puKamus yrieBoaoB (MOHO-, IU- U
TTOJTHCaXapHU/Ibl)

77

Momnocaxapusl: pu3HUECKHEe CBOMCTBA U
HaX0XJIEHUE B IPUPOJIE

78

IIpuMeHeHue III0KO3bl, €€ 3HaUYEHUE B
JKA3HEACATENIBHOCTH OPraHU3Ma




79

Jlucaxapuibl: caxapo3a, MalibTo3a 1
nakto3a. Haxoxxnenue B mpupoje u
MIPUMEHEHHE TNCAXapHJIOB

80

[Tonucaxapuasl: CTpocHUE
MaKpOMOJIeKYJI, (pu3nueckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

81

ITonstHe 00 HNCKYCCTBCHHBIX BOJIOKHaXxX

82

Pemenue pacueTHbIX 3a1a4 Ha
ompe/ielICHUE T0IU BbIXOa MPOAYKTa
pEeaKIu OT TEOPETUUECKH BO3MOYKHOTO

83

CucreMaruzanuys U 0000ILIeHYE 3HAHUI
0 pasaeny

84

KontponbHas padoTa mo teme
"Kucnopoacoaepkaiue opraHu4eckue
coeluHEeHUSs "

85

AMWHBL: KTacCUPUKAIHSI, CTPOCHUE
MOJIEKYJI, o01mas popmyia, usomepus,
HOMEHKJIaTypa U (PU3HUECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(aTuIecKux
aMHUHOB

87

AHI/IHI/IH: CTpOGHI/Ie AHUJINHA,
0COOECHHOCTU XUMUYECKUX CBOMCTB
AaHUJINHA

88

CriocoObI moITyueH s 1 IPUMEHEHNE
anmn(aTuIecKuXx aMHMHOB

89

AMWHOKHCIIOTHI: HOMEHKJIATypa U
n3omepus, pu3nyeckKre CBOMCTBA.




OTI[GJIBHBIG npeacCTaBuTCIN O~
AMHWHOKHCIIOT

90

XHUMHUYECKHE CBONCTBAa aMUHOKUCIIOT, UX
OHOJIOTHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJIU3 NENTHI0B

91

Benku kak mpupoHbIe TIOJIMMEPHI;
CTPYKTYpPHI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIKOB

93

A30Tc0):[ep>1<amne reTCPOUMKIINICCKHUC
COCIMHCHUSI. HyK.]IeI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb

94

[TpakTrueckas padota Ne 4. Permenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeME
"A30TCcozeprKalIie OpraHndecKue
coelMHEeHUS "

95

[TpakTrueckas padota Ne 5. Permenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeEME
"PacriozHaBaHME OpraHMYECKUX
coequHeHnn"

96

KontponbHas padoTa mo teme
"A3zoTconepkaniue OpraHn4ecKue
coenuueHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSUHEHUN 1
METOBl UX CHHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALIs

98

[Tnactmaccel. Y Tunm3anus u nepepadoTka
IIJIaCTHUKA




DnacToMepbl: HaTypaJlbHbII

%9 CUHTETHYECKUE KayuyKku. Pe3nHa 1
Bonokna: HaTypanbHbIC, HICKYCCTBEHHEIE,

100 cuarernueckue. [lomumepsr 1
CHEIHALHOTO Ha3HAYCHUS
[TpakTrueckas padota Ne 6. Permenue

101 AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Pacnio3naBaHue 1miacTMacc U BOJIOKOH"
O0001IeHrEe U CUCTEMAaTU3ALIHS

102 M3YYEHHOT0 MaTepuasa 1o TeMe 1
"BbICOKOMOTNIEKYJISIpHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 102
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Koutpoanueie  TIpaxTuteckue fdlsyqemm zﬁil;osaTeanme
padoThI padoTshI pecypen
1 Atom. CocTaB aTOMHBIX SIJIEp. 1
XuMu4yecKkui 3aeMeHT. M30Tonbl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC UHCIIa
3 Krnaccudukanus XuMHIeCKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTshI)
4 Pacnipenenenue 37eKTpOHOB TTO ATOMHBIM 1
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHHH
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonuueckuii 3akoH u [lepuoanueckas
7 chcTeMa XuMHU4Yeckux 3neMenToB Jl. H. 1
MeHeneeBa, CBs3b C COBPEMEHHOU
TEOpUEU CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX 1

VMU IIPOCTBIX U CJIIOXKHBIX BELIECTB 10
IpyIIaM U Iepuoaam




CucreMmarusanuys U 0000ILIEHYE 3HAHUN 1O
TEME

10

Bunpr xumudeckoit cBsa3u. MexaHu3Mbl
00pa30BaHMs KOBAJICHTHOM CBS3H.
Bonopoanas cBsa3b. MexMonekyspHbie
B3anMMOICHCTBUSI

11

BaneHTHOCTB 1 BaJIEeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

12

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCMUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKyYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHHUs. TuIbl
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIECTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPaAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BRIpaKEHHS KOHIIEHTPAIUU
pacTBOpOB

17

Pemenue 3a1au ¢ HCIOJIL30BaHUEM
MOHSATHH ""MaccoBast 10711 PaCTBOPEHHOTO
BellecTBa", "MoJisipHas KOHIIEHTpauus'"

18

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX BEILECTB




19

CucreMmarusanuys U 0000ILIEHYE 3HAHUN 1O
TEME

20

KonrtponsHas padora o remam "CtpoeHue
aroMma. [leproanueckuii 3aKOH 1
HepI/IO[[I/I‘-IGCKaH CUCTEMA XUMHNUYCCKUX
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XMMHYECKHUX PEAKIHAX

22

TennoBble 3()(HeKThl XUMUYECKUX PEaKLUH.
TepMoxuMHUUYECKHE YPAaBHEHHUS

23

Boruncnenus o ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TEePMOXUMHUUYECKIM YPaBHEHUSIM

24

CKopoCTh XMMHUECKOHN peakluH, €€
3aBUCUMOCTH OT Pa3IMuHbIX (DAaKTOPOB.
Karanu3 u karaiu3atopsl

25

I'oMOreHHbIE U reTEepOreHHbIE peaKun

26

[TpakTrueckas pabota Ne 1 mo teme
"BnustHue pa3nudHbIX GaKToOpoB HA
CKOpPOCTh XUMHYECKOW peakuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XHUMUYECKOE paBHOBECHE

28

[TpakTuyeckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (PaKTOPOB HA
MIOJIOKEHHE XUMUYECKOTO paBHOBECHS"




QHCKTpOJII/ITI/I‘ICCKaSI Jucconuanus.

29 CuiibHbIE U cita0bIe 27eKTpoauThl. CTEeTIeHb
JUCCOLIUAIIUI
Nonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOpOB. Bogopoausrit
nokazatens (pH) pactBopa

31 IMuaponus coneit. Peakiuu, nmpoTekaromye
B PacTBOpax AJIEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XUMHYECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOJIUTOB"
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHeunme oKuCIuTenu u
BOCCTaHOBUTENHN

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OajlaHca

35 DEeKTPOIN3 PACTBOPOB U PaCIIIaBOB
BELIECTB

36 Pemienue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwne 3a1a4 pa3nudHbIX TUIIOB

38 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
Teme "XuMHuuecKkue peakiuun"

39 KonrponsHast pabora o Teme
"Xumuueckue peakuun"
[TonoxxeHne HEMETAIOB B

40 [Tepuoanueckoif cucTeMe XUMHUUYECKHIX

anemeHToB /1. I. Meneneena u




O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIOB

41

ANOTpOIUs HEMETAIIOB (Ha mpuMepe
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)

42

Bomopon: monydyenue, puznueckue u
XUMHYECKHE CBOMCTBA. [ 'uapu bl

43

["anmorensl: HAXOXKICHHE B IPUPOJIE,
CIoCcOoOBI MOTyYeHUsI, PU3NUECKHE U
XUMHYECKHE CBOMCTBA

44

l'anorenoBonoponsl. Baxxnenmue
KHCIJIOPOJICOAEPKALLUE COSTUHEHUS
raJloreHOB

45

JlaGopaTopHble U TPOMBITIVICHHBIS
CHIOCOOBI TTOTYYEHHS TaIOTCHOB.
[IpruMmeHneHne raJsoreHoB U UX COEAMHEHUN

46

[TpakTrueckas padota Ne 4. Permenue
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeME
"T"anorensr"

47

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHUS,
¢bu3nyecKkre U XUMHUYECKUE CBONCTBA.
O3oH. [IppuMeHeHue KucIopoaa U 030Ha

48

Oxcubl ¥ TEPOKCUIBI

49

Pemenne 3aaa4 pa3jIMYHbIX TUIIOB

50

Cepa: HaxOXJeHHE B MPUPOJIE, CIIOCOOBI
MoTy4eHus1, GU3NIECKHE U XUMHUIECKUE
CBOICTBa

o1

CepoBoniopon, cynbhuabt




52

Kucnoponcoaep:xaiue COeUHEHNS CEPBI.
Oco0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53

[Tpaktuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Cepa
U €€ coequHeHus"

54

A3OT: HaX0XKJICHHE B MIPUPOJIE, CITOCOOBI
moTy4YeHus1, GU3NIECKHEe U XUMHUIECCKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55

Kucnoponconepkamiue coenuHEHHS a30Ta.
Oco0EHHOCTH CBOWCTB a30THOI KHUCJIOTHI

56

[TpumeHeHHe a30Ta ¥ €ro COSAUMHEHUI.
A3OTHBIE yA00OpEHUS

57

docdop: HaxOXkIEHNE B IPUPOJIE,
COCOOBI NOTYYEHHUs, PU3UUECKUE U
XUMHYECKHEe CBOMCTBa. Docduabl u

bochun

58

Oxkcunbl hocdopa, pochopconepxarime
kucioTel. Comu hochopHOM KUCTOTHI

59

[Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie y100peHHs

60

[TpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 10 TeMe "A30T
u ¢ochop 1 ux coenuHeHU"

61

VYriepoa: HaxoXIE€HHUE B IPUPO/IE,
AJUTOTPONHbBIE MOAN(DUKALNY; PU3HUECKUE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

62

Oxkcun yrinepona(Il), okcun yraepoga(IV),
YTOJIbHASI KUCIIOTA U €€ COJH




63

Pemenue 3aa4 pa3JINUYHbIX TUIIOB

Kpemuuii: Haxox1eHre B IPUPOJE,

64 COCOOBI OTYYEHHUs, PU3UUECKUE U
XUMHYECKHE CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KHCIIOTA,
CHJIUKATBI

66 IIpuMeHeHre KpEMHUS U €70 COCIUHEHU.
CrekJ10, €ro nojiy4eHue, BUAbI CTEKIIa

67 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB

68 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
teme "Hemeramisr"

69 KonrtponsHast pabora o Teme
"Hemertannsr"

70 AHanu3 pe3yJIbTaTOB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMIUOOK
[Tonoxenue metauioB B [lepuoguueckoi

71 CUCTEME XMMHUYECKHUX 3JIEMEHTOB.
Oco0GeHHOCTH CTPOEHUS IEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

79 OO6mue ¢puznyecKkrue CBOMCTBa METAJLIOB.
[IpumeHeHne MeTaIOB B OBITY U TEXHUKE

73 Crnnasel MetaiioB. Koppo3ust meramioB

74 Pemenue 3amay pa3aMvHBIX THIIOB
DNEKTPOXUMHUYECKUN Psiji HAlIPSLDKEHUI

75 MeTauioB. O0IuMe criocoObl MOTy4YeHUs
METaJIJIOB

76 OO6mras xapakTeprucTuka MeTauioB 1A-

rpymmsl llepruoanyeckoi cucteMsl




XUMHYECKHX 3JEMEHTOB. HaTpuii u kanuii:
MoJIydyeHue, GpU3nYeckue U XuMHUIeCKHe
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB
U UX COCIUHEHUN

77

Oo6mas xapakrepucTuka MetamioB [1A-
rpymmsl llepuoanyeckoi cucteMsl
XUMUYECKHX AIEMEHTOB. Maruuii u
KaJIbLIUI: TIOJTyueHue, pu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBHIX BEIIECTB U UX COCAUHEHUN

78

JKéEcTtkoCcTh BOIBI U CITIOCOOEI €8
yCTpaHEeHUs

79

AJNIOMHHMI: TIOTy4eHue, pusnueckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIICKCHI aTFOMUHHUSI, UX
[IPUMEHEHUE

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

[Tpaktuyeckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"MeTtasl IN1aBHBIX oarpymnm"

83

OOmas xapakTeprCcTHKa METAIOB
no6ouHsIX oarpymni (b-rpymm)
[lepruonuveckoil cuCTEMbl XUMHUECKUX
3JIEMEHTOB

84

dusnueckre U XUMUYECKHAE CBOMCTBA
XpoMa 1 €ro COeMHEHUH, X MPUMECHECHHE




85

Baxwuelimme coelMHEHN Maprasiia.
[lepmaHraHaT Kanaus, €ro OKUCIUTEIbHBIC
CBOMICTBA

86

dusnueckue 1 XUMUYECKHUE CBOMCTBA
JKese3a u ero coenuHeHun. llomydenue u
[IPUMEHEHUE CILUIABOB KEIE3a

87

dusnueckre U XUMHUYECKUE CBOMCTBA MEU
U €€ COCIMHEHUH, UX IIPUMEHEHUE

88

dusnueckye U XUMUYECKHAE CBOMCTBA
[IMHKA ¥ €TO COCTMHECHUA, UX TIPUMEHEHHE.
['1apoKCOKOMITIEKCHI ITMHKA

89

[TpakTuyeckas pabora Ne 8. Pemenue
HKCIIEPUMEHTAJIBHBIX 33a4 10 TeEME
"MeTasibl TOOOYHBIX TOATPYTI"

90

Pemenue 3aa4 pa3JIMUYHbIX TUIIOB

91

O0001IeHrEe U CUCTEMAaTU3ALIHS
M3yYEHHOT0 MaTepuasa 1o TeMe
"Metamaber"

92

KonTponpHas padora no teme "Metamist"

93

AHanu3 pe3yabTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIHS OMIUOOK

94

Ponp xumun B oOecrieueHnn yCTOMYHNBOTO
pa3Butus yenoneuectsa. [lonstue o
Hay4YHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB

95

HaquHe HpI/IHI_[I/IHBI opraHH3au1m
XUMHUYECKOTO MTPOU3BOICTBA.
[TpombInIeHHBIE CITOCOOBI TTOTYUYEHUS
Ba)KHEHIIINX BEIIECTB




XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIeH

% CpeIbl ¥ €TO TIOCIECTBHUS 1

97 XuMHSA U 310POBbE YEIOBEKA. 1
JlexapcTBeHHBIE CpencTBa

98 Xumus muiy. Pons XuMun B o0ecrieueHnu 1
MMUIIEBONA O€30IaCHOCTH

99 KocMmernueckue u naproMepHbie 1
cpenctBa. beiToBas xumus
XuMus B CTPOUTENLCTBE. BakHelmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIHOHHBIC 1
MaTrepuabl

101 XuMUs B CEIIBCKOM XO3SHCTBE. 1
Oprannueckue 1 MUHEPAIbHBIC yI00PECHHS
CucreMaru3anus u 0000IIeHHE 3HAHUH 110

102 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






