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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeILHOMN 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,
peanu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPaMMBbI, 1 OCHOBHBIX MOJIOKEHUI
«Crpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roga» (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 kmaccos.
W3yuenue mnpeamera, pealid3dyemMoe B YCIOBUSIX JU(PPEpeHIIMPOBAHHOIO,
npoduiabHOro OOy4YeHHus, MPHU3BAHO O0OECIeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
afanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKXKe st
POJOJDKEHUS O0y4YeHUsI B OpraHu3auusx npodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON M3 TPUOPUTETHBIX AUCIUIUIMH.

B mporpamme no XumMuu Ha3zHauyeHHE TMpeaMera «XUMHUSD» TMOJy4aeT
NOJIPOOHYI0  MHTEPIPETAldi0 B  COOTBETCTBUHM C  OCHOBOIOJIAraroIIMMHU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBHUIETENHECTBOM TOMY SIBJSIIOTCS CJEAYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMHUH (PYHKIHU:

o uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill oOecreynBaeT
NOJIydYeHUE MPEACTABICHUS O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHUs, BOCIIUTAHUS U Pa3BUTUS 00YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pea1ycMaTpUBaeT
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuana, KOJIMYECTBEHHBIX UM KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX TOCTHKCHUI OOyJaronuxcs B
pamMKax MTOTOBOHl arrectaud B (OpME €IUHOr0 TOCYyAapCTBEHHOTO
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 JaéT mpuMEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOT0 JIs
U3YUYEHUS OTIEIbHBIX 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 U3y4YeHHs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 0O0Opa30BaTeIbHOU
IPOrpamMMBel CPEIHETrO oOm1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIlpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-MIO3HABATENbHBIX  JEHCTBUNA  0O0ydYarolerocs IO OCBOCHHIO
CoJiepKaHus IpeIMeTa.

[To Bcem Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHH IMPESyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusl. 3a npeeraamMu yCTAaHOBIEHHON MTPOrpaMMOil 0 XUMHUH 00s13aTEIbHON
(MHBapHaHTHOM) COCTaBISAIONIEH cojaepkaHusi Y4yeOHOro mnpeamera «XuMUs»
0CTa€TCsi BO3MOXKHOCTH BRIOOpA €T0 BAPUATUBHON COCTABIISIONICH, KOTOpas TOJDKHA
OTIPECIIATHCS B COOTBETCTBUH C HAIIPaBJICHUEM KOHKPETHOTO POpUIs 00yUueHUsI.

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 YINIyOJIEHHOTO W3Yy4YeHHMsI HANpaBlIeH Ha pPeaJu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJYUYEHHUS] XUMHUUECKOro 00pa3oBaHus
B paMKax M3yYEHHUs CIEUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpPraHHU3alUsAX CpeHero npodecCuOHaIbHOr0 00pa30BaHusl.
B aTo# cBsA3M n3ydeHue npeaMera « XMMUs OPUEHTUPOBAHO IIPEUMYILIECTBEHHO 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 pe3yibTaTaM OCBOCHHS (enepanbHON
00pa3oBaTenbHOM MPOTPaMMBI CpeTHEro 0011ero 00pa3oBaHus U3yUeHUE TIPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCHUTAHUS U COLUAIBHOTO
pa3BuTUsl OOydJaromuxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEHHTEIIEKTYaJIbHBIX
YMEHUH, YMEHUI paluoHaNM3alud 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 IporpaMme 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
3HAaHUN TIOJy4aeT ONpenesiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, 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 COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS MPEJCTAaBICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpPUBAEMbIX C TOYKHU 3PEHUS XUMHUYECKOW KUHETUKU U TEPMOIMHAMUKH.
Nzyuenne nepuoaunueckoro 3axkoHa u Ilepmogumdeckoid cCHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHMUECKHX MPEACTABICHUSIX
O CTPOCHHMM aToMa. XHUMHUYECKas CBSI3b OOBSICHIETCA C TOUYKH 3pPEHUs
HHEPreTUYECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3pPYyIICHUH, a TAK)XKE C TOUKU
3peHusi MeXaHu3MoB €€ oOpa3oBaHMs. M3yueHHe TUIIOB pEaKLM JOMOIHSIETCA
dbopMupOBaHHEM TPEACTABICHUH 00 DJIEKTPOXUMHUYECKUX TpoIeccax |
AJIEKTPOJIN3E PACIVIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu pu
PacCCMOTPEHHH PEaKIMOHHONW CIOCOOHOCTH COEAMHEHUW ynemnseTcs ocoboe
BHHUMAaHHE BOIIPOcaM 00 AJIEKTPOHHBIX 3¢ deKTax, 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 IOTOJHEHUW K OOIIel cucTeMe MPEeIMETHBIX 3HAHWA)
OKa3bIBAIOT BIIMAHUE CMEXHBIE NpeaMeThl. Tak, Hampumep, B COACPNKAHUU
npeaMeTa Juist KJIaCCOB XUMHUKO-(U3UUECKOTO Mpoduiisi O0bloe 3HaYeHHE OyIyT
UMETH AJIEMEHTHI yueOHOro Marepuasa rno ooueit xumuu. [lpu nuzyyenuun npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTh METOJOB IO3HAHUA,
OOLTHOCTH 3aKOHOB U TEOPUI B XMMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MOJeKyJIsipHast TeOpust B PU3MKE), 3aKOHBI COXPAHEHHUS MAcChl U SHEPTHH, 3aKOHbI
TEPMOJMHAMHUKH, dJICKTPOJIH3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa Uil KIACCOB XUMHKO-
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, JbIXaHUS,
NIUILEBAPECHMUS.

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

[Tpu n3yyeHuu yueOHOro npeamera « XuMus» Ha yriryO0JIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o0iero oopazoBanus (Ha 0a30BOM ypOBHE),
3ajaueil MEepBOCTENIEHHONW 3HAYMMOCTH SIBJSIETCS (DOPMHpPOBAHHE OCHOB HAYKU
XUMHH KaK 00JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, TPAKTUUYECKON JeSATEIIbHOCTH
YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenune 3ton 3agaum Ha
yIriyOJIEHHOM YpOBHE H3Y4YEHHUS MpeAMeTa MpeArnojaraeT peanu3aluio TaKuX
1eJIeH, KakK:

o (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beayllel poiau B 0O0ecleyeHUuu
YCTOMUMBOIO  pa3BUTHS  YEJIIOBEYECTBA: B  pEHIEHUH  MpolJem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHny PalruoOHAILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOJIHOM CPENE;

e OCBOCHHME CHUCTEMbl 3HAHUM, JIEXKAIIMX B OCHOBE XHMHUYECKON
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHHsS XMUMHUYECKUX PEAKLUUU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX CUCTeMax, 00 001ux
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, UMEIOIIUX €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, UCIIOJIB30BAaHUEM 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
MPAKTUYECKOH JEATETbHOCTH U MOBCEIHEBHOMN KU3HHU.

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 MPUPOIDI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAIHBIX HCCIIEIOBAHUNM B XUMHUH, (POpPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

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

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOILIEHHUSI K caMoOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCHEITHOW NMpodeccHoHaIbHOM U 00IIECTBEHHOM AeSTENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOIO MPHUPOIONOIb30BaHMUS,
Pa3BUTHE IKOJIOTMYECKON KyIbTYphl, MPUOOPETEHNE ONBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN JEATENbHOCTH.

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 CTPOEHHE AaToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTHM aToMa yriepoaa. XWMHYECKas CBA3b B
OpPraHMYECKUX COEAMHEHUsAX. TUIbl THOpUIN3aLUY aTOMHBIX OpOUTaIel yriepoaa.
Mexanu3mbl  00pa30BaHMsS KOBAJEHTHOM CBsI3U (OOMEHHBII M JOHOPHO-
aKuenTopHblid). Tumbl mepekphIBaHUS AaTOMHBIX 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 MTPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IIPOCTPaHCTBEHHAS.
OneKTpoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAUHEHNH (MHAYKTUBHBIN U
Me30MEpPHBII 3P PEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
¢yHKIMOHaNbHOU rpynne. ['omosnorus. I'omonoruueckue psajapl. CucreMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YCHHUS BEIIECTB M HX IPEBpALICHUIL:
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 ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAHU3ME PEAKINN paJuKaIbHOIO 3aMELICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMmepus. OcobeHHOCTH
CTPOEHUS U XUMHYECKUX CBOMCTB MAJIbIX (IIUKJIOTIPOIIaH, ITMKJI00yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0aTKaHOB. CIIOCOOBI MOTyUYeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII JIKEHOB, SP>-TUOPUIM3a1Hs
aTOMHBIX OpOuTajneil yriaepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuyueckas
(umc-tpaHc-) uzomepus. OU3nyecKue CBOWCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPH JIBOWMHOW CBSA3M,
noauMepusanuu u okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYUYEHUS U TPUMEHEHUE aTKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymyaupoganuvie). 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
n30oMepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ QJIKWHOB, SP-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHWHOB.
XUMUYECKHE CBOMCTBA: PEAKLIUU MPUCOCAUHEHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIe peakiiuyi Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMYyYEeHHS] W IPUMEHEHUE
AJKWHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
obmas ¢hopmyiia, HOMEHKJIATYpa U U30MEpUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30/1a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJOPOJIHOM PAJMKAIIC, PEAKUUHU IPUCOCIAMHEHHUS, OKUCICHHE TOMOJIOIOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIONIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKaAIOB, KapOOKCHIbHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupota. [Tomumepusanus ctuposna. CrocoObl OMTyYeHHS U
MIPUMEHECHUE aPOMATHYECKUX YTII€BOIOPOIOB.

[Ipuponnsiii Ta3. [lonyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadbotku. CrnocoOsl nepepadboTku 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 wWENoYnd. B3auMoelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEAUHEHHUSIX. Hcnonp30BaHue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS BEIIECTB M HX MPEBpAIICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB yIJIEBOJAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
ero CBOMCTB, o3HaKoMileHHE ¢ KoyuiekuusaMu «Hedte» u «Yromby», ¢ obpazuamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTJIEBOIOPOJIOB.

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 CHHUPTOB. BomOpomHbIE CBS3M MEXKIAYy MOJIEKYJIaMU CIHPTOB.
XHWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALHMH, OKHUCICHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatomMHble CHUPTHl — ATUJIECHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKHE CBOKCTBA: PEAKIIMM 3aMEILICHHS, B3AUMOJAEHCTBUE C OPTAHUYECKUMU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEaKIMsl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBneHne o MEXaHU3Me pPeaKINi HyKJIeo(UIHLHOrO 3aMelieHus. JleficTBue Ha
opranusMm yenioBeka. CriocoObl MoTyyeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI 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 — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLINU IPUCOETUHEHUS.
OxucieHue anpAETUAOB, KaueCTBEHHBIE peakuuu Ha anbaeruapl. CrocoObl
MOJIyYeHUS] U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKaTypa. PU3ndeckue CBOMCTBa
OJIHOOCHOBHBIX IMpeIeIbHBIX KapOOHOBBIX KHCIIOT. BomopoaHble CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CJOXKHBIX 3(pupax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICMHOBAS, 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 xapakrepucTika yriaeBoaoB. Kinaccudukanus yriesoaoB (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AJbIACTUIHON
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 npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
Heuono3bl.  dU3nyYeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYEeCTBEHHAsl PEaKIHs C MOJOM. XHUMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdyueHue 3(pupoB nemwttoiao3sl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTHJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
nuammuncepeopa(l) u runpoxcumom meau(Il)), peakius raumepruna ¢ TUAPOKCUIOM
meau(1l), XxumMuueckue CBOICTBA pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTeue Kkpaxmasua ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOMIbIY,
«Kap6oHoBbie KUCITOTHI. C10KHBIE YPUPH».

A3o0Tcoaep:Kaliue OpraHun4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMaTHUECKOro psiaa. CTpoeHNne aHUIIMHA.
B3auMHOe BiMsiHME TPyl aroMoOB B MoJjekyjde aHuiauHa. (OcoOGeHHoCcTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] ¥ TpuMeHeHue anudarudeckux amuHOB. [lomydeHue aHunImHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJMKOHACHCAINKM, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 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 OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTcoaepkalme OpraHnyecKue CoeuHEHus» U «Pacrio3HaBaHre OpraHn4eCKux
COCIIUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNH, 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), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE 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 BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBanue
IUIACTMACC U 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 PEAKIUU HW/WIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (OpMYJIbI OPraHMYECKOTO BEIeCTBa Ha
OCHOBE €T0 XWMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYCHHUS, OMPEICICHHUE JOJIH
BBIX0/1a MTPOYKTa PEAKIMU OT TEOPETUIECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYMIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HW3MEPEHHE,
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.
TexHOmorus: TNHILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IMUTAHUS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHUHTETUYECKHUX 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
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnus XuMIIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpallMd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypallii HOHOB.
DNEeKTPOOTPUIIATENBHOCTbD.

[Tepunonnueckuit 3akoH u [leprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUYECKOr0 3aKoHAa U [leproanveckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
MPOCTBIX U CJIOKHBIX BEILIECTB M0 TPYIINaM U MepUoiaM. 3HaYCHHE TEPUOANIECKOTO
3akoHa /[.1. MeHaeneena.

Xumuyeckass CBsI3b. BuUIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U jMHa cBsi3u. [1onsipHOCTh, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBsa3u. BonopoaHas CBA3b.
MexKMOJIEKYIIAPHBIE 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, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIPHOTO M HEMOJEKYJISIPHOTO  CTpoeHusl.  Turbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. VctuaHbie pactBopsl. [lpencraBnenue o
KOJUIOMJHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. T pUBHAILHBIE
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIE 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
paBHOBECHUS: TEMIEpaTypa, JAaBJICHUE U KOHIICHTPALMU BELIECTB, YYACTBYIOUIUX B
peakuuu. [punuun Jle [larense.

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

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxwuelilme OKUCIUTENW M BOCCTAHOBUTENH. MeTOJ 3JIEKTPOHHOro OanaHca.
DIJIEKTPOJIN3 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 KUCI0poia, cepbl, hocdopa u
yriiepoaa).

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

["anorensl. Haxoxaenue B npupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme Kuciopoacoaepxaime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI MOTYUYEHUS
rajgoreHos. [IpumeHenue rajJoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkuciopoaa. OU3NUeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpoie, CIOCOOBI TMONY4YCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cou. OcCOOEHHOCTH CBONCTB CEPHOU
KuCJIOThL. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mnpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAaK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTasd U a30THaA
KHUCIIOTHI ¥ X coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue a3ora
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 coemunenuit. dochopHbie
yA0OpeHwUsI.

VYrinepoa, HaxoXIeHUEe B NOpuUpojAe. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yraepona(ll), oxcupn yrimepona(IV), yroseHas kuciota u €€
coiii. AKTHUBUPOBAaHHBIN yrojib, ajgcopoums. DynepeHsl, rpadeH, YriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, pu3n4ecKkue u
xumuyeckue cporictBa. Okcun kpeMmHHA(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpumeHeHne kpeMHus U ero coequHeHui. CTEKI10, ero nojay4yeHrue, BUJbl CTEKIIA.

[Tonoxxenne MetayioB B [leproanyeckoid cCUCTEME XUMHUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMS DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
dbusnyeckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIIOB.

ONEeKTPOXUMHUYECKUN psAl HampspDkeHuid  MmeTaywioB.  OOmme  crnocoObl
MOy YEHHUS METAJIJIOB: TUAPOMETAILTYPrHUs, MIAPOMETAIUTYPIrus,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MeramuioB. CrocoObl 3alllUThl OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB [A-rpynmbr Ilepuonndeckoil cuUCTEMBI
XUMHYECKHX 3JIeMeHTOB. HaTpuii u kanuii: moixy4yeHue, Gu3nyeckue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

O6mas xapakrtepuctuka metamioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX DJEMEHTOB. Marawii W Kaipluil: modydeHue, (U3NYECKue u
XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AIOMHUHMI: 1Oy4YeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIlleCTBA M €ro coeauHeHuH. AM@OoTepHble CBOICTBA OKCHla U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILJIEKCHI ATFOMUHUS.



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

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

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

du3znyecKnue U XUMHUYECKHE CBOWMCTBA jKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHUe Kee3a 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 HEMETaJUIOB, ropeHue cepnl, docdopa, xenesa, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTajulbl M CIUIaBbl», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA U jKeje3a C pacTBOpPAMHU KHUCIOT U
nieioueid, KaueCTBEHHBIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJIJIOB, B3aMMOJIEHCTBUE THUIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorensr», «Cepa u €€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUY,
«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 MPOU3BOACTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYUYEHHs] BaXKHEWIINX BEIIECTB (HAa MpUMeEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoa). [IpoMblIlIeHHbIE CLIOCOOBI MOTYUYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arp3HEHNE OKPYIKAIOIIEN 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
o0ecrieueHud 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.

Pacuérnrie 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 OTHO
M3 BEIIECTB JAaHO B BHJE pPAaCTBOpA C OIPEOCIEHHOM MacCOBOU JOJIEW
PAaCTBOPEHHOTO BENIECTBA, MACCOBOU JIOJIA U MOJIIPHOW KOHIICHTPAIIMK BEIIECTBA B
pacTBOpE, AOJIH BbIX0Ia MPOIYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

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

OOmume ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKaIus, MepuoIuIHOCTb, HAOIOICHHE,
M3MEpPEHUE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUI YPOBEHb, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJCAIbHBIA Ta3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: kierka, opranusMm, 3KocucTema, ouocdepa, MeTaboau3M, 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 MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOACTBO, MUIIEBAS MPOMBILIIJIEHHOCTD,
dbapmarneBTHYECKAS MIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPUATIOB, AJIECKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaronMMHUCs POCCHUMCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJIaMU H HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA [IO3HABATEIIBHOW W MPaKTUYECKOM AEeSTEIbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aluy o0pa3oBaTeabHON NeITeTbHOCTH.

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

1) rpamIaHCKOr0 BOCIMTAHUSA:

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

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjiaX MEXINYHOCTHBIX
OTHOLIEHUHN 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 aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NesATEIbHOCTH;

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 MOTUBOB B MOJIyYEHUH U MOCTIEAYIONIEM aHAIU3E
uH(OpMAIUH O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIC C XUMHUYECCKUMU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, 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) popMuUpPOBaHUS 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,
MIOBCETHEBHOM JKU3HHU, B TPYAOBOH JEATEIHHOCTH;

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 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTHUYECKUX 3a/ad
COIMATILHOW 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 HWHAMBHIYQJIBHOH TpaeKTOpHUH
obOpasoBanms, Oyaymiel npodeccuu W peann3alud 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
pENIeHUs BOIPOCOB PAIMOHATILHOTO MPUPOAOTIOIE30BAHNUS;



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

HAJIM4MsI PA3BUTOrO HKOJIOITMYECKOTO MBILIUICHMS, YKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ polu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJICTaBICHNUS 00 OKPYXAlOLUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOI
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/IaHNUN
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOAIbHBIX NpOoOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIE€TUUYECKOM, MUIIEBOM U
HKOJIOTUYECKOI O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPY/Ia M IKOJOTUYECKH KOM(POPTHOM KMU3HHU 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 NO3HAHMIO, UCCIIE0BATEIIbCKOMN 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 HAYYHOM KapTUHBI MHpa U creuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLECC, CUCTEMa, HAYyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHusl, KCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHEC);

yHHUBEpCaJlbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHKATHUBHBIE,

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

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4YCOHBIC
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 PE3YJITATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LICJISIMU;

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

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMUBATh TMPUYUMHHO-CICICTBEHHBIE CBA3W MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

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

MIPUMEHATH B MPOILIECCE MO3HAHUS HCIOIb3YEMbIE B XMMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— TIPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX M 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 XWMUUYECKHX
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 JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHNUS,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ naopmanuei:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX WH(oOpmanuu (Hay4dHO-
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 HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

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

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

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOM TEMBI B XOZ€ TUAJIOra U/ UIH
JUCKYCCHH, BBICKA3bIBaTh HIeH, (OPMYINPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NIPEIIOKEHHON 3aa4H;

BBICTYIIaTh C TIPE3CHTAIlMEd pPe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAaMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHUKAMM TP BBITOJTHCHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThl 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii yueOHOro MpoeKTa, U (HOpMyJIMPOBaTh BBIBOIBI
10 pe3yjbTaTaM NPOBEACHHBIX HCCIICOBAHWA IYTEM COTJIACOBAHMS IO3UIUI B
X0J1e 00CYX)IeHHS U1 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 TpH
BBIMIOJTHEHUH YYEOHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Hauboee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C YYETOM IMOJIYYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

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, MHTEPIPETAIUN U MPEOOPa30BaHUIO 3HAHUH, BUBI JICATCILHOCTH IO
NOJYYCHHIO HOBOTO 3HAHWS W TPUMEHCHHMIO 3HAHUW B Pa3JIMYHBIX YUCOHBIX
CUTYAIUAX, a TAK)KEC B PEATbHBIX KU3HEHHBIX CUTYAINSX, CBI3aHHBIX ¢ XUMHUCH. B
nporpaMMe II0 XUMHUHU TIPEeIMETHBIC pPe3yJbTaThl IPEICTaBICHBI 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 YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPTHUH, B o0ecrieueHnun palMOHAIBHOIO
PUPOONIOIL30BaHNsI, B (OPMHUPOBAHUNA MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
YeJI0BEeKa, a TAK)Ke HKOJIOTMYECKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpuAM3alus AaTOMHBIX OpOuTaneil, HOH, MOJIeKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEpOAHBIN CKeNleT, GyHKITMOHATbHAS
TpyIa, paaukai, CTPYKTypHbie (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHasi M NPOCTPAHCTBEHHAas (reoMeTphyecKas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- U a30TCOJAEpKAIllMe OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJHUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs DdHEPruud MpU XUMHUUYECKHUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIHe B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHU; IPEJICTABICHUS O
MEXaHU3MaX XUMUYECKUX pEaKIUid, TEPMOJIMHAMHYECKUX ¢ KUHETHUYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKAHUs, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl 1 u Il pona);
(aKTOJOrMyecKne CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JeSATEeILHOCTH YeJI0BEKa, OOIUX HAyYHBIX MTPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIA, MEpepadbOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COECAMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUII:

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

COCTaBJIATh YPABHEHUSI XMMUUYECKUX PEAKIUUA U PACKPbIBATh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajlaHca »ATUX peakluil, peakiuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMUI];



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB ISl 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 CHUCTEMAaTHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS HJISI OTIECIbHBIX
MIPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOMYOJ, TJIMIICPUH,
ATUJICHTJIMKOJb, (PeHon, dopMaabaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOM CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS 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, (hU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OpraHMYECKHUX BEILIECTB: aJKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKaIMCHOB, aJIKUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUNW M aAMUHOB,
aMUHOKHUCJIOT, O€JIKOB, YIrJeBOJOB (MOHO-, JM- W  TOJHCAXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX MpUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U M-CBS3H), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO
CBHIPBS (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB MEpepadoTKu;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIILHON
NEeATEIbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, 00O0OIleHHEe, CHCTeMaTH3aluIo,



BBISIBJICHUE PUYUHHO-CIICICTBEHHBIX CBSI3€U — I U3YUYEHHUs CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHUI: BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKOW XUMHUHU AJIsi OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUI, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

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: PACUETHI MO HAXOXKICHUIO XUMUYECKOW (POpMyJIbI
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHYECKUX AJIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TO3ULUUNA  DKOJIOTUYECKOM  O€30MacHOCTH  IMOCJHEICTBUS ~ OBITOBOW U
IPOM3BOJCTBEHHON ACSITEIFHOCTH YEJIOBEKA, CBA3AHHOM C MepepabOoTKOMN BEIIECTB,
WCITOJIH30BATh TMOJYUYCHHBIC 3HAHUS IS IPUHITHS TPAMOTHBIX PEIICHUH MpobiiemM
B CUTYalUsX, 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 HKCIEPUMEHTAIbHBIX
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, aHATIM3UPOBATh 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 cMblch 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(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMUYECKYIO HH(POPMAILINIO, TepepadaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBUHU C IMOCTABJICHHOM y4eOHOI 3a1aueil.



11 KJJACC

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

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MHUPAa,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJIGHUM TPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JJAaHUM HOBBIX MaTEpHAJOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECICUCHHH PAllMOHAJIBHOIO MPUPOAOIOIL30BAHNUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YeJOBeKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOITUE MMOHITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aTroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30YXKIIEHHOE COCTOSIHMSI aTOMa, TUOpHuau3aIus aTOMHBIX OpOWTajnei, HOH,
MOJIEKYJIA, B&JIEHTHOCTbh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJIOPOJIHAS),
KpUCTAJIMYECKasl PpemI€TKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOIUTHI,
HERJIEKTPOJUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEb, TEIIOBOW d]dekT
XUMHUUYECKON peaKIuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU IUCCOLMAIUHU, TEePUOIUIECKUIM
3akoH [[.1. MeHneneeBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaIECHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYECKIE 3HAHUS, JISKAIIUE B OCHOBE TOHUMAHUS IPUUUHHOCTH
U CUCTEeMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX;
MPEJICTAaBJICHUS O MEXaHM3MaxX XUMHUUYECKHX PpEaKIHil, TePMOJUHAMUYECKUX HU
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX IPOTEKaHHUs, 0 XMMHYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX cUCTeMax; (haKTOJIOrMYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BCIICCTB B OBITY M IPAKTHYECKON JCATEILHOCTH YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE MPHU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUINE TOHATHUS MPH
ONMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAIICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucteMatnyeckyro 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 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITPOBATH: HEOPTAHUIECKUE BEIIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU MO PA3IMYHBIM NMPU3HAKaM (YUCIIy U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3(h(EKTy peakiuu, U3MEHEHUIO CTeleHel
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTajiu3aTopa W JIpyTHUe);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHSI W KPUTEPUU I Kiaccuduranuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

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 HOHSTUSI
«IHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeMHeHMH 1o Tnepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr /J[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH ATOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS HX
3JICKTPOHHBIX 000JI0UEK;

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

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



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 TakKe XapakTep CMEUIEHUS XUMUYECKOIO0 PAaBHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J]€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peabHbId U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HAyKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, WMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH IEeATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

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

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUNA «MaccoBasi JIOJIsl 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(pdekTa
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYeh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacCTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa IIPOIYKTa PEAKIIMU; O0BEMHBIX OTHOIIICHUM Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIEpUMEHT  (TpOBEJCHHME  peakuuid  HMOHHOrO  oOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpeIeIeHHE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIAMKATOPOB, H3YUYEHUE BIUSHUSA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
DKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metammey u  «Hemerame»y) ¢
coOII0ICHUEM TpaBuJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBaHueM, GOpMYIUPOBATH LIETb UCCIIEIOBAHNUSA, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCOO0pa3HOTrO TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOTO JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoi uHpopMaluu, UHTEpHET U ApyTue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMUM
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTp OHGHI/IH op FaHUYECKUX COE I/IHeHI/II\/'II) A.M 8 bubmorexa [TOK
’ P p A S https://m.eds00.ru/d69df650
Bbytneposa
Hroro no pasneny 8
Pa3znen 2. YrieBoaopoanbl
21 [IpenenbHbIe yIIIEBOAOPOIABI — AJKAHBI, 5 bubnnorexa HOK
' IIUKJIOAJIKAHBbI https://m.edsoo.ru/d69df650
9 HenpenenbHbie yrieBogopoO/Ibl: aJKeHbI, 14 1 bubanorexa HOK
’ aJIKaJIMEHbI, aJTKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHYECKHE YIIIeBOA0PO ape 8
POMATHYECKHE YTJICBOOPOEI (apeHs!) https://m.edsoo0.ru/d69df650
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U X 4 bubmmoreka [JOK
’ nepepaboTka https://m.edso00.ru/d69df650
Bbu6nmuoreka [JOK
2.5 r 4 1
AIOTCHIPOMIBOMHRIC YIIICBONOPOLOB https://m.edsoo0.ru/d69df650
Hroro no pasneny 35
Paznen 3. Kuciopoaconepskamue oprannyeckue coeJuHeHust
b K
3.1 Cruptel. ®enon 11 1 nomorexa 110
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U

Bbu6nmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIIOKHBIC 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. Kupbr
Bbu6nuoreka [JOK
33 Y TIeBoaL ? https://m.edso0o.ru/d69df650
Hroro no pazaeny 41
Paznen 4. A3oTcoaeprkaniue opranndeckue coeJuHEeHUst
Bbu6nmuoreka [JOK
4.1 AMUHBL. AMUHOKHCIOTEL. beikn 12 hitps://m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3znen 5. BoicokomoJieKyJISIpHbIe COeTHHEHUS
5.1 BricokoMosiekynsapHble COeTUHEHUS 6 bubmorexa LIOK
’ yIp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/mn P Konrpoabnsie  I[IpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akon
Bbu6nuoreka [JOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BEILECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 X 19 1 3
HMHTICCKHE peatitn https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi xumusi
bu6mmorexa [IOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
Bbu6nuoreka [JOK
2.2 M 2 1 2
TRt 3 https://m.edsoo.ru/2dd57{24
Uroro no pazaeny 54
Pa3zgen 3. Xumus u ;Ku3HbL
31 MeTobl TO3HAHUST B XUMUU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KouunyecTBo 4acoB Hara
JJIeKTPOHHBbIE HU(POBbHIE
n/ Tema ypoka Bcer KoHTpoibHBI H3y4eHHn
TpaxTaseckue padorer o0pa3oBaTe/ibHbIE PeCypChl
I 0 e padoThI s
Pazpnen 1.

Teopernyeckue 0CHOBBI
OPraHuYecKoi XUuMHUH
[Ipenmer u 3HaueHKE
OpraHN4YeCKON XUMHH,
MIPEACTABJICHUE O
MHOT'000pa3uu
OpraHH4YECKHUX
COEAMHEHHI

JleMoHCTpauuu: — 03HaKOMJIEHHE
¢ oOpa3uamMu OpraHuIecKuX
BEILIECTB U MaTepUaIaMH Ha UX
OCHOBE; —

Bbu6nuoreka [JOK
https://m.edsoo.ru/3686e6f5

DJIEKTPOHHOE CTPOCHUE
aToMa yriepoja
(ocHOBHOE U
BO30YXIEHHOE
cocTosiHus ). BaleHTHBIC
BO3MO>XHOCTH aToma
yriepona

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XHUMHUYECKas CBA3b B
OpraHUYECKUX
COC/IMHECHUSIX.
MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H,
CIOCOOBI pa3phiBa CBsI3EH

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpPraHUYECKUX
coenuHeHud A. M.
Bbytneposa

JlaGoparopHsbie OmbITHI 1:
MO/ICITUPOBAHHE MOJICKY.T
OPraHUYECKUX BEIIECTB

Bbu6nuoreka [JOK
https://m.edso0.ru/9e595¢cb8

Buner nzomepun:
CTPYKTypHasi,
MIPOCTPAHCTBEHHAS.
DOnekTpoHHBIE 3P PEKTH B
MOJIEKyJaX OPraHUYECKUuX
COCTUHEHUN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJIacCU(PUKALINH U
cUcCTeMaThyecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Bbu6nuoreka [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanms peaxruit
B OPraHUYECKON XUMUU

JIeMOHCTpAINHK: OMBITHI I10
MPEBPAILCHAIO OPraHUYECKUX
BELECTB NPH HArPEBaHUH
(ruraBnieHue, o0yriMBaHUe U
rOpeHue).

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ba5706aa

CucreMaTusaus
000011IeHNE 3HAHU 110
TEME

Bbu6nuoreka [JOK
https://m.edsoo.ru/87a37cab

Paznen 2.
Yraesonopoabl
2.1 IlpepenbHble
YIJIEBOAOPO/bI
AnKaHbI:
TOMOJIOTUYECKUU PSAI,
obmas hopmyna,
HOMEHKJIaTypa u

JlabopaTopHbIe OIBITHL 2:
MOJICITUPOBAHHIE MOJICKYJI
YIJIEBOIOPO/IOB U

Bbu6nmuoreka [JOK
https://m.edsoo.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

HU30MEpHsl, IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT

10

duznueckue u
XUMHYECKHE CBOMCTBA
AJIKAaHOB

JleMoHCTpauust (pU3NIECKUX
CBOJICTB YIJIEBOIOPOIOB
(pacTBOPUMOCTBD);

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3137711c¢

11

Haxoxnenue aikaHoB B
npupojae. CriocoOsr
HOHy‘IeHI/IH nu HpI/IMeHeHI/Ie
aJKaHOB

JlabopaTopHbIe OIBITHL 3:
[OJIy4CHHE METaHa M H3YYCHHE
€ro CBOICTB;

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

12

[ukmoankaHbl: o0mast
dhopmyra, HOMEHKIATypa
U U30MepHUs, 0COOCHHOCTH
CTPOCHUSA U XUMUUCCKHUX
CBOMCTB, CIIOCOOBI
MOJIYUCHUA U NTPUMCHCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/156730d2

13

Pemenue pacy€THbix
3a/1a4y Ha ONpeeIeHUE
MOJICKYJISIPHOM (popMyIIBI
OpraHUYECKOro BEIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB,
BXOJISLINX B €r0 COCTaB.
CucreMaTuszanus u
0000111eHNE 3HAHUHN 110
TeMe

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

14

2.2 HemnpeneabHble
YIJIEBOAOPO/bI: AJIKEHBI,
aJIKaJAuEeHbl, AJIKHHbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
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AJIKEHBI:
TOMOJIOTUYECKUU PSAI,
obmas hopmyna,
HOMEHKJIATypa,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpykTypHas 1 1uc-
TpaHC-U30MEpHsl AJTKEHOB

dusunueckue u
XUMHYECKHE CBOMCTBA

I[CMOHCTpaLIHﬂ Ka4C€CTBCHHBIC
peaknuu yriaieBsoaopoaos

bu6mmoreka [IOK

15 PASTIHBIX K1CCOB

ankeHoB. [IpaBuiio (obecupeumpanme GpomHoii wm https://m.eds00.ru/21069¢ccd
HMOJTHO# BOJIBI, pPaCTBOPA

MapxoBHHKOBa nepManranaTa Kaus

16 CriocoObI TToTy4YeHUs U bubanorexa HOK
IIPUMEHEHNE AJIKEHOB https://m.edso0.ru/665dc058
[TpakTuyeckas pabora Ne

17 1 mo teme "[lomyuenue 1 bubmmoreka [JOK
STUJIEHA U U3YUYEHUE €TO https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenne pacu€THbIx

18 3a/1a4y Ha OIpeeIeHUE bubmmoreka [JOK
MOJICKYJISIPHON (hOPMYJITBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBA
ATKaIeHBI:
COIPSKEHHBIE,

19 M30JIMPOBaHHBIE, Bbu6nmuoreka [JOK
KYMYJIAPOBaHHBIE. https://m.edso00.ru/04298c0a
OcoGenHoctu

AJIEKTPOHHOT'O CTPOCHUS



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuMHYecKre CBOMCTBA Bbu6nmuoreka [JOK
CONPSHKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MOTy4eHUs U bubanorexa HOK
IPUMEHEHHE ANKAIUECHOB https://m.edsoo.ru/1aa81660
AJIKWHBI:

TOMOJIOTUYECKUH PSAI,
obmas hopmyna,

” HOMEHKJIATypa, bubnumoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,

(bu3uvecKre CBONCTBA

” XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKMHOB https://m.edso0.ru/23493a93
KauecTBenHbIe peakinu AemonCTpaum:B3aHMONCHCTEH bubanorexa HOK

24 o € alleTUJICHa C aMMHUaYHbIM
Ha TPOMHYIO CBSI3b PACTBOPOM OKCHIA Cepelpa); https://m.edsoo.ru/7b1c48da

JlaGopatopHbIe OMBITHI 4:

)5 CriocoOsI oTy4eHUs U U — Bbu6nuoreka [JOK
[IPUMEHEHUE AJIKUHOB €ro CBOHCTS, https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl

bubmanoreka [JOK

26 10 YPaBHEHUIO &

. https://m.edsoo.ru/5db8¢e526
XUMHUYECKON PEeaKIun
CucreMaTuszanus u

27 0000111eHNE 3HAHUHN 110
TEME
2.3 ApomaTruyeckKue

73 YIJIeBOAOPOAbI (APeHbI) bubmmoreka [IOK

ApEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyIa,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
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HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
OeH30I1a U TOTyOJIa, UX
¢dusnveckre CBONCTBA

XHUMHYECKHE CBOMCTBA

29 apEHOB: peaKIuu bubmorexa [TOK
https://m.edsoo.ru/ad44alaecd
3aMEeILeHHs
XUMHYECKHE CBOMCTBA
apeHOB: peaKuu
30 HI;)HCOGHI;IHCHHH, buGnnorexa LIOK
https://m.edsoo.ru/ad44alaed
OKHCJIEHUE TOMOJIOTOB
OeHzona
OcobenHoctu
31 XUMHYECKHUX CBOWCTB bubmorexa [TOK
https://m.edsoo.ru/d5018a54
CTUpPOJIA
Pemenne pacu€THbIx
39 3a71a4 Ha ONPEICIICHUE bubanorexa HOK
MOJICKYJISIPHOM (popMyIIBI https://m.edsoo.ru/53461a2¢c
OpraHUYECKOro BEIECTBA
3 CriocoOsI OTy4eHUs U bubnnorexa HOK
IIPUMEHEHHUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas cBs3b
34 MEXKy pa3InYHbIMU
KJIACCaMH yIJIEBOJOPOIOB
Pacuérel o ypaBHEHUSAM
35 XUMHYECKUX PEAKIUH.

CucreMaTuszanus u



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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0000111EHE 3HAHUHN 110
TEME

36

2.4 Ilpupoansbie
HCTOYHUKH
YIJ1€BOAOPOA0OB M UX
nepepadoTka
[Tpuponuslii ras.
[TonyTHBIC HEPTSIHBIC
rassl

37

KameHnHbIi1 yroas u
IIPOJYKTHI ETO
nepepadoTKu

Bbu6nuoreka [JOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsl eé
nepepadoTKH.
IIpuMeHeHne IPOAYKTOB
nepepadoTku HepTH

JleMoHCTpaLus KOUIEKIIUI
«Hedt» 1 «Yrom»;

bu6mmoreka [IOK
https://m.edsoo.ru/2119de78

39

I'enetnyeckas cBsI3b
MEXIY pa3In4YHbIMU
KJIaCCaMHU YTJIEBOJOPOIOB

40

2.5

I'asorennpousBon
HbI€ YIJIeBOI0OPOI0B
l"anorenonpousBoaHbIE
YIJIEBOJIOPOIOB:
3JIEKTPOHHOE CTPOCHUE;
peaKkiu 3aMelIeHus
rajoreHa

JlabopaTopHbIe OIBITHL 5:
MOJIETMPOBAHUE MOJIEKY T
TaJOreHOIPOH3BOIHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouen Ha
raJIOreHIPOU3BOAHbIE.



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

BzaumojaerictBue
IIUTAJIOTEHAJIKAHOB C
MardveM ¥ UHKOM

42

CucreMaTusaus
000011IeHNE 3HAHU 110
pazneny "YrieBonopoasr"

Bbu6nmuoreka [JOK
https://m.eds00.ru/20e89122

43

Kontponbras padota mo
Teme "Yrierogopoas”

bu6mmoreka [IOK
https://m.eds00.ru/95¢9¢298

44

Pazgea 3.
Kucaopoaconepxkamue
opraHuyeckKue
COeTMHEHUA
3.1 Cnuptbl. ®eHon
[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmas hopmyna,
CTPOEHUE MOJICKYII,
M30MepHsi, HOMEHKIIaTypa,
KJ1accuukanms,
¢dusnveckre CBONCTBA

JlemoHCTpanuu: — cBOHCTBa
CIIHPTOB: PACTBOPHMOCTH B
BOJE,

Bbu6nuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMMHUYECKUE CBOUCTBA
MpEeACIbHBIX
OJTHOATOMHBIX CITUPTOB

JlemoHCcTpauuu: B3auMoJeHCTBUE
9TaHOJa C HATPHEM, OKUCIICHHE
STUJIOBOTO CITUPTa AUXPOMATOM
Kajus

JlaGopaTopHble OMbITH 6:
OKMHCJIEHHE 9TUJIOBOTO CIIUPTA B
aJbJIeru]] pacKaJleHHON MeTHOM
TIPOBOJIOKOH;

Bbu6nmuoreka [JOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CriocoObI mosryueHust u

bu6mmorexa [IOK

46 MIPUMEHEHUE https://m.eds00.ru/48410000000000
OJJHOATOMHBIX CITUPTOB 0
ITpocteie 3¢upsr:
HOMEHKJIATypa U
47 HU30MepHst, 0COOCHHOCTH bubmorexa HOK
pY, https://m.edsoo.ru/c2c788b2
(bUBUIECKUX U
XUMHYECKUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:
STHIICHITIMKONb U JlaGopatopHeie ombITe 7: — bubimoreka [IOK
48 peaxIst TIIUIeprHa ¢
TIIMLEPHH, UX (PU3NIECKIe rumpoxcrom meau(Il); https://m.edsoo.ru/ee4d84aa
Y XMMHYECKHUE CBOMCTBA
CriocoObl mosryueHust u
49 - bubmnorexa [JOK
P https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX CITUPTOB
DeHOoJI: CTpOEHHUE
50 MOJICKYJIBI, PU3UIECKHE bubnnorexa HOK
cBoiicTBa. TOKCUYHOCTH https://m.edsoo.ru/2ce72618
¢denona
51 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
¢dbenomna https://m.edsoo.ru/037ca5{9
57 CriocoOsI oTy4eHUs U bubmmoreka [JOK
npuMeHeHnue geHosna https://m.edsoo.ru/c77ddf4c
[TpakTuueckas paborta No
2. Pemenne
Bbu6nmuoreka [JOK
53 AKCIIEPUMEHTAIIBHBIX 1

3a1a4 rno reme "CrnupTsl U
dhenomsr"

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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CucreMaTusaus

54 0000111eHYE 3HAHUHN 110 buGnnorexa LIOK
TeMe https://m.eds00.ru/1810cb9b
3.2 KapOoHuiabHbIe
COeTMHEHHUS: aJIbJAeTH/Ibl
n KeToHbl. KapGoHoBbIe
KUCA0ThI. C10:KHBbIE
3¢upbl. Kupsbl

55 Anbaeruipl U KETOHBI: bubmuorexa [JOK
3IIEKTPOHHOE CTPOEHUE https://m.edsoo.ru/b139beaa
KapOOHHUIILHOMN TPYIIIBL;

TOMOJIOTHYECKHUE PSJIBI,
obmrast popmyrna,
HU30MepHsl U
HOMEHKJIaTypa
AJbIeruansl 1 KETOHEL:

56 (bu3nUecKre CBOMCTBA; bubmmorexa [OK
PeaKIIIH MPHCOSHHEHUA https://m.edsoo.ru/c887425¢
Peaknun oxucneHus u Heﬁiﬁiﬂ”:fﬁiﬁﬁﬂcﬂm Bu6nuoreka [IOK

57 Ka4eCTBEHHBIEC PEAKIIUH AMMUaHBIM PACTBOPOM OKCHIA

Cepelpa i IHIPOKCHIOM https://m.edsoo.ru/a393baa9
aJbJICTUIOB U KETOHOB eIl

58 CriocoOsl mosty4eHus bubmmoreka [JOK
aJIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE

59 npeenbHble KapOOHOBBIE bubmmoreka [IOK

KHCJIOTBI, 0COOCHHOCTH
CTPOCHHS HX MOJICKYJT

https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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N3omepus u

60 HOMEHKJIaTypa bubmmoreka [JOK
KapOOHOBBIX KHCIIOT, HX https://m.edso00.ru/700cc87b
(bu3MvecKue CBOMCTBA
XUMHYECKUE CBOMCTBA
IpeneIbHBIX AeMOHCTpaLHH: XHMHHCCKHC bubmmoreka [IOK

61 CBOWCTBa pacTBOPa YKCYCHOM
OJIHOOCHOBHBIX KUCHOTHL https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB

6 MYpaBbUHOM KHCJIOTHI. bubmmoreka [IOK
MHoroo0pasue https://m.edsoo.ru/bb3 1be71
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB:

HEeMpeIeTbHBIX ’
apOMaTHYECKHIX
KapOOHOBBIX,
63 TUKapOOHOBBIX buGnnorexa LIOK
P ’ https://m.edsoo.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX
KHCIIOT

64 [ToHsiTHE O TPOM3BOIHBIX bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoObl mosryueHust u

65 MPUMEHEHHE KapOOHOBBIX bubmorexa [TOK

P P https://m.eds00.ru/7c065¢9d
KHCIIOT
CrnoxHble 3¢upsl:
N bu6mmoreka [IOK
66 TOMOJIOTUYECKHM psI,

obmrast popmyrna,

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

U30MEpHUsl U
HOMEHKJIaTypa

67

duznueckue u
XUMHYECKHE CBOMCTBA

3¢upoB

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacy€THbix
3a/1a4: 110 YpPaBHEHUIO
XUMUYECKOHN PEAKLUU, Ha
olnpeeIcHue
MOJICKYJISIPHOM (hpopMyIIBI
OpPraHUYECKOTO BEILIECTBA

69

[TpakTrueckas pabota Ne
3. Pemienue
AKCIIEPUMEHTAILHBIX
3aja4 1Mo TeMe
"KapOoHOBBIE KHUCIIOTHI.
Crnoxnbie 3¢upsr"

bu6mmoreka [IOK
https://m.edso0.ru/4866711b

70

Kupsl: cTpoenue,
¢duznveckue u
XUMHYECKHE CBOMCTBA
(runpoinus)

bu6mmoreka [IOK
https://m.edsoo.ru/al9c¢5b98

71

OcobeHHOCTH CBOMCTB
KHUPOB, COJIEPIKAIIUX
OCTaTKH HETPeeIbHBIX
JKUPHBIX KUCIOT. XKupsl B
npupoje

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

72

Mpuru1a Kak COJIU BBICIIUX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee JECUCTBHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

ITonsitue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

Bbu6nuoreka [JOK

73
KHCIIOPOACOAEPKALLIUX https://m.edso0.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel o ypaBHEHUSAM
XUMHYECKUX PEAKIUI
CucreMaTuszanus u BuG 10K
. nOIMoTEKa
75 0000111eHYE 3HAHUHN 110
https://m.edsoo.ru/f8ecaf2eb
TEME
3.3 Yraesoanl O0Omas
XapaKTEPUCTHKA
76 YTJIEBOJIOB U bubanorexa HOK
KJIaccupuKamms https://m.eds00.1ru/7a9693al
yIJIeBOJIOB (MOHO-, TU- U
HoJIucaxapubl)
MoHocaxapusl: BuG 10K
. nOJIMoTEKA
77 (bu3MvecKre CBOMCTBA U
https://m.edsoo.ru/b4bdda2d
HaxO0XJICHUE B IIPUPO/IC
[IpuMeHeHue III0KO3bI, €€
JlaGopaTopHbie OMBITH 8:
73 3HAUYCHHE B BIaMMOTIHCTRHE pacTROpa Bbu6nmuoreka [JOK
JKU3HEeAeITeIbHOCTH TIIHOKO3BL ¢ r”gfl’)o“”ﬂ‘m https://m.edsoo.ru/5e¢61122d
MeIH
opraHusma
Jucaxapuapl: caxaposa,
Bubnuoreka IIOK
79 MaJjbTO3a U JIAKTO03a. i

Haxoxnenue B mpupoe u

https://m.edsoo.ru/eb0384¢e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MIPUMEHEHHE
JIMCaxXapua0B

[Tonucaxapuasl: CTpocHUE

MaKpOMOJIEKYJI, 1Ia6 o:
OPATOPHBIC OIBITHI 7! BI/I6JII/IOTGK8. I_IOK
80 (bH3PI‘I€CKI/I€ u B3auMOJEICTBHE KpaxMmaia ¢
. HOIOM. https://m.edsoo.ru/72a04508
XHUMHYECKHE CBOMCTBA,
MIPUMEHCHHE
81 [TonsTHe 00 bubmuorexa [JOK
HCKYCCTBEHHBIX BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx
3a/1a4y Ha OTMpe/eICHIE
82 JIOJIY BEIXOJa IIPOIYKTA bubmorexa LIOK
pory https://m.edsoo.ru/7fde47ef
pEeaKIH OT TEOPETUYECKU
BO3MOKHOT'O
CucreMaTuszanus u
. bu6mmoreka [IOK
&3 0000111eHNE 3HAHUHN 110
https://m.edsoo.ru/08d4364c
pasneny
Kontponbnas padota mo
TEME
84 "Kucnopoacoaepxaiye buGnnorexa LIOK
p P https://m.edsoo.ru/42¢c6678¢
OpraHUYECKUE
coequuenusa"
Paznen 4.
A3oTcoaepxammue
opraHuyeckKue
bu6mmoreka [IOK
85 coequHEeHusI AMUHBI:

Knaccuukanus,
CTPOEHHUE MOJIEKYJI,
obmrast popmyrna,

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

M30Mepus, HOMEHKIIaTypa

1 (pU3UYECcCKre CBOMCTBA

XMMHUYECKUE CBOUCTBA

bu6mmoreka [IOK

86
anmn(aTuIecKux aMHMHOB https://m.edsoo.ru/1bc5¢f80
AHWIVH: CTPOEHUE
27 aHWJIMHA, OCOOEHHOCTH bubmuorexa [JOK
XUMHUYECKUX CBOMCTB https://m.edsoo.ru/39cd21f1
aHUIINHA
CriocoObI ToTy4YeHUs U
23 — bubmmoreka [JOK
o https://m.edsoo.ru/eal38763
anmudaTuIecKux aMruHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa u
29 nuzomepusl, pusnueckue bubmmoreka [JOK
cBoiicTBa. OTOENLHEBIE https://m.edsoo.ru/d1773e80
MIPEACTaBUTEIH Ol
AMUHOKUCIIOT
XHUMHUYECKHE CBOMCTBA
AMMHOKUCJIOT, X Eub 1OK
noJIImoTeKa
90 OMOJIOrNYeCcKOe 3HAUECHUE
C https://m.edsoo.ru/77df705a
amuHOKucIIoT. CHHTE3 U
THIPOJTU3 TIENTHIOB
benku kak npupoHbIe
Bubnuoreka IIOK
91 MOJIUMEPHI; CTPYKTYPBI 1
5 https://m.eds00.ru/429¢9899
€JIKOB
o JleMOHCTpaLuu: — pacTBOpEHUE
9 XHUMHUYECKHE CBOMCTBA BeIKoB B BOJIC; IeHaTypais bubanoreka [JOK

0€eJIKOB

0€JIKOB IIpU HATPEBAHUM;
I[BETHBIC PEAKIUH OCIKOB.

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

93

A3zoTcoaepxaiiue
TeTEePOIMKITHYECKHUE
COCIMHEHUSI.
HykJ1enHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U
Ouosiornyeckas poJsb

Bbu6nuoreka [JOK
https://m.edsoo.ru/521d1431

94

[TpakTrueckas padota Ne
4. Pemienue
AKCIIEPUMEHTAIIBHBIX
3a/a4 1o Teme
"A3oTcoepxaiiue
OpraHHYECKUe
coelMHEeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/8e3¢02d1

95

[TpakTrueckas pabota Ne
5. Pemrenne
BKCHepI/IMGHTaﬂbHBIX
3a7a4 10 TeMe
"Pacno3HaBaHue
OpraHuYeCcKux
coeuHEHHI"

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

96

KonrtponsHas pabora no
Teme "A3oTcoaepxKaniue
OpraHuyYecKue
coelMHEeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc7

97

Pazgea 5.
BricoKkoOMoO/IEeKYJISIPHBIE
coequHeHUs1 OCHOBHBIE
IIOHATHUA XUMHUN
BBICOKOMOJIEKYJISIPHBIX

JleMoHCcTpanus
00pasIbl IIACTMACC, KayTyKOB
U PE3UHBL,

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

COCIMHEHUN U METObBI UX
CHHTE3a —
MoJMMepU3alus 1
MMOJTUKOHICH CAITHS

98

ITmacTMaccsl.
Yrunzaus u
nepepadoTKa MiIacTuKa

Bbu6nuoreka [JOK
https://m.edso0.ru/82242e0f

99

DnacToMephl:
HaTypaJIbHbIN
CUHTETUUYECKUE KayUyKH.
Pe3una

JleMoHCcTpanus
BuaeodparmMenT «BynkaHuzamus
pe3uHbD). JIJabopaTOpHBIE OMBITHI
10: o3HakomieHHe ¢ oOpa3namMu
I1acTMacC, Kay4yKOB M PE3UHBI,

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

100

Bosiokna: HatypanbHbIE,
HCKYCCTBEHHBIE,
CUHTETHUYECKUE.
[Tonumeps! cienuaabHOTO
Ha3HAYCHUS

JleMoHCTpanuu: —
03HAaKOMJICHHE ¢ 00pa3naMu
HPHUPOAHBIX M UCKYCCTBEHHBIX

BOJIOKOH, IJIaCTMAacCC, Kay4yKOB.

bu6mmoreka [IOK
https://m.edso00.ru/5963a601

101

[TpakTrueckas pabota Ne
6. Pemrenne
AKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Pacno3HaBaHue
IUIACTMACC ¥ BOJOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O60061eHue
CUCTEMaTu3aluAd
M3YYEHHOI'0 MaTepuaia
o TeMe
"BricokoMOIEKyIApHbIE
coenuueHus"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuoteka [JOK
XumMuyeckui 3aeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CtpoeHue 371eKTPOHHBIX 000JI0YeK | Bu6muotexa [JOK
aTOMOB, KBAaHTOBBIC UYMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMu4eckux | bu6nuorexa [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB MO 1 bu6nuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5750fe
DJIEKTPOHHBIE KOHPUTYpAITUU
5 aTOMOI]: 3J'IeMeHTOBq:3 OZII;OBHOM u 1 bubmorexa [IOK
. https://m.eds00.ru/8149¢846
BO30YXIEHHOM COCTOSTHUT
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bu6nuoreka [IOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
7 XUMHYECKUX 31eMeHTOB J[. 1 1 Bubamorexa [IOK
- . https://m.eds00.ru/16957¢01
MeHeneeBa, CBs3b C COBPEMEHHOU
TEOpPUEU CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
bu6mmoreka [IOK
8 XUMHYECKUX 3JIEMEHTOB U 1
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MTPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCIICCTB I10 prHHaM nu
TeproIamMm

Cucremaruzanuys u 00001eHue

bu6mmoreka [IOK

pacTBOpOB

9 y
3HAHUU I10 TEME https://m.edsoo.ru/8fad2942
Bunansl XMuMHYECKOM CBA3H.
MexaHu3mbl 00pa3oBaHUs
. but6mmoreka [IOK
10 KOBAJIEHTHOM CBsI3U. BomopoiHas
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aHUMOJICHCTBU
BaneHTHOCTh U BaJICHTHBIE
1 BO3MOXXHOCTH aTOMOB. CBs3b bubmuoteka [JOK
BJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpeacraBineHuss 0 KOMIUIEKCHBIX
bubmunoreka LIOK
12 COETUHEHUIX: COCTaB U
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOnEKyISIpHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUs. THIsbl bubnmoreka [JOK
KPUCTALUIMYECKUX PEMIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBinennue 0 KOJUIOUIHBIX buGnnorexa LIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
WctuHHbBIE pacTBOPHI: HACKIILIEHHbBIE
15 Y HEHACBIIICHHBIE, PACTBOPUMOCTD bubmorexa OK
Y Y . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BRIpaXKEHHS KOHIIEHTPAIUU bubmuoreka [JOK

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenue 3agad ¢ UCIIOIb30BaHUEM
HOHATHH '"'MaccoBas I0JIA

Bbubmunoreka LIOK

17 pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MosipHas KOHUEHTpaus'"

18 Krnaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMmaru3anus 1 0000IIeHNE bubmuoreka [JOK
3HAHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Crtpoenue aroma. [leprnoandeckuii

20 3akoH u [lepuoandeckas cuctema bu6nuoreka [IOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTBa.
Mmuoroo6pasue BemiecTs"
Krnaccudukanus xumuaeckux
peaKkurii B HEOPraHMYECKON U

)1 OpraHN4YeCKON XUMHH. 3aKOH bu6nuoreka [IOK
COXPaHEHUs MacChl BEILECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIUIX
TennoBsie 3 PEKTH XUMUIECKUX

22 peakuuil. Tepmoxumuyeckue bubmmorera LHOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus mo ypaBHeHUAM

23 XUMHYECKUX PEAKIUU U bubnnorexa LIOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKopoCTh XMMHUYECKOHN peakluH, €€

24 3aBUCUMOCTD OT Pa3InYHbIX

dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLIC

25
peakuuu
[TpakTuyeckas pabora Ne 1 o teme
26 "BnusiHue pa3nuyHbIX (aKTOPOB HA bubmmorexa LHOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peaKluu
7 OO6parumbie 1 HEOOpAaTUMBIS bu6nuoreka [IOK
peakuun. XMMHUYECKOE paBHOBECHE https://m.eds00.ru/3095219b
[Tpaktrueckas padota Ne 2 o Teme
)3 "BrusHue pa3nuyHbIX GaKTOpOB HA bubnmoreka [JOK
IIOJIOKEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHUs"
DNEeKTPONUTHYECKAs JUCCOLIUALIHS.
29 CI/IJ‘IBHI:)IG U cJ1a0bIe AJIEKTPOIIUTHI bubmmorexa LIOK
P ' https://m.edsoo.ru/5f766bdf
Crenedb IUcconanuu
Nonnoe npousseaenue Boasl. Cpena
30 BOJTHBIX ;.)CTBO oB. Bogopo HLII;I bubmorexa OK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B paCTBOPax Bubmmorexa [IOK
P o P p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHYECKUE PEAKLIUN B PACTBOPAX Bubamorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
33 eakuMu. BaxuHennme OKUCIUTENN U bubmmorexa LIOK
PEAKIH. https://m.eds00.1u/56226060
BOCCTaHOBUTENH
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- Bu6muotexa [JOK

HOHHOTO0) OayaHca

https://m.edsoo0.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

DNEKTPOIN3 PACTBOPOB U PaCIIaBOB

bubmunoreka LIOK

35
BEIIIECTB https://m.edsoo.ru/93fb97d2

36 Pemtenue 3amay pa3InuHBIX THIIOB buGnnorexa LIOK

Aatp https://m.edsoo.ru/5a859d16

37 Pemenne 3amay pa3IMUHBIX THIIOB bubmorexa LIOK

A8t p https://m.edsoo.ru/5afa265d
CucremMatusamnus 1 0000IIeHNE
. " Bbubmunoreka LIOK
38 3HAHUH 110 TeMe "XUMUUECKUE
" https://m.edsoo.ru/c161eb85
peakmu

39 KonrponsHast pabora o Teme bu6nuorexa [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuonuueckoit cucreme

40 XUMHYECKUX d1eMeHToB JI. U. bubnuoreka [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHS X aTOMOB. Du3nueckue
CBOIICTBa HEMETAILIIOB
Annorponusi HEMETaIOB (Ha

41 npuMepe KUCIopoa, cepsl, hocdopa bubmmorexa LOK

pHMEp PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIepo/a)

4 Bogopon: nonyuenue, pusndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
I"amoreHsl: HaX0XKAEHHE B IIPUPOIE,

43 CIOCOOBI OTYYECHHUS q)mnqicine U bubmmorexa LIOK

Y L https://m.edsoo.ru/4e223795
XAMHUYECKHE CBOHCTBA
lNanorenoBonoponsl. Baxxnenmue
bu6mmoreka [IOK
44 KHUCJIOPOJCOAEPKAIINE COEAUHECHUS

raJJOr¢HoB

https://m.eds00.ru/6b3255¢e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
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https://m.edsoo.ru/6b3255e6

JlabopaTopHble 1 IPOMBIIIIICHHBIC
CHIOCOOBI MOJTYYEHHS TaJIOreHOB.

Bbubmunoreka LIOK

45
[IpumeHeHue rajJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCTUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAIBHBIX 33124 110 TEME bubmorexa LIOK
" p " A https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOObI
47 MoJy4YeHUs, GPU3NIECKUE U bubmmorexa LIOK
M ’ . https://m.edsoo.ru/c8abc36a
XHUMHYECcKHe cBoiicTBa. O30H.
[IpuMeHeHne Kuciaopoaa u 030Ha
bubmunoreka LIOK
48 @)
KCHART H TIEPORCHIAT https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amad pa3muyHBIX THIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJE€HHUE B IIPUPOJIE,
50 CH(I))CO6BI nonﬂ YEHUS (;I/ISI:/I‘II;CKI/IG u bubmorexa [IOK
y L https://m.edsoo.ru/46afael6
XHMUYECKHE CBOMCTBA
bubmunoreka LIOK
51 CepoBoaopo, ¢
POBOZIOPOA, CYTbpuILI https://m.edsoo.ru/7¢875999
Kucnopojacoaepxkaiye coeTuHCHUS
52 Cephl chOGGiHIZ)CTIT CBOﬁCTI]; CepHOH bubmorexa LIOK
P p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue
53 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa HOK
" P N f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
54 A30T: HaX0XJAEHUE B IPUPO/IE, bubnuoreka [JOK

CIocoOBI MOTyYeHUsI, PU3NIECKHE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

Kucnoponcoaepxariue coeTMHeHUs

but6mmoreka [IOK

55 azota. OcoOEHHOCTH CBOKC
T . HHOCTI CBONCTE https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azota u ero bu6nuoreka [IOK
COeTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129£5059
®dochop: HaxoXKAEHHE B IPUPOJIE,

57 CHOCOObI MOTyUYeHUs], PUINYECKUE U bubnmoreka [JOK
XUMUYecKue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 @oc@ﬂo c((i)) eq)mg ne kucioTel. Conun bubmorexa [IOK

p I\l, prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero bu6nuoreka [IOK
coequHeHnil. @ocdopHbIe y10OpeHHs https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK

60 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 ux coenuHEHUs
VYrnepos: HaxoaeHUE B IPUPOJIE,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubnmoreka [JOK
(bU3HUYEeCKre U XUMHUYECKUE CBOICTBA, https://m.edsoo.ru/1eb1919e
MIpUMEHEHNE
Oxcun yriepona(Il), oxcu

62 TJIe I([)ya(I\I/)) : 1"(0J'I)LHa$I KfICHOTa " bubmorexa [IOK
y_, PO 4 https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB nbmorexa [0

https://m.eds00.ru/6029b609
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Kpemuuii: HaxoxaeHue B mpupoe,

64 CIoCcoOBI MOTyYeHUsl, PU3NUECKHE U bubmorexa [IOK
y L https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcun xpemuansi(1V), kpeMuueBas bu6nuoreka [IOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUS U €ro Bubmuotexa [JOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdacO
MOJIyYE€HHUE, BUABI CTEKIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuyHbIX TUIOB bubmorexa OK
A8t p https://m.eds00.ru/b624£801
68 CucreMmaru3anus 1 0000IIeHNE bubmuoteka [JOK
3HaHui no teme "Hemerananr" https://m.edsoo.ru/6e864db5
69 KonrponsHast pabora o Teme Bu6muotexa [JOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bu6nuorexa [IOK
paboThI, KOPPEKIIHS OMIUOOK https://m.edso00.ru/2b7e9510
[TonoxxeHne MeTaJIIOB B
[Tepuonuueckoit cucreme
71 XHMHUYECKHUX DJIEMEHTOB. bubmuoteka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.1u/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme Guznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTaJuioB. [I[pumMeHeHne mMeTaaioB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuiaBsl MeTasuioB. Kopposust bubnmoreka [JOK

METAaIJIOB

https://m.edsoo.ru/42b872¢3
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bubmunoreka LIOK

74 Pemrenue 3agad pa3inyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUH P
. bubmoreka [JOK
75 HarnpspDKeHud MetauioB. O0ue
https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYYCHHSI METAIIJIOB
OO1mas xapakTepuCcTUKa METaNIOB
[A-rpynnel [lepuonudeckoii cuctemMsl
76 XUMHUYECKHX A1eMeHTOB. Harpuii n bubmmoreka [JOK
KaJIUi: oJydeHue, GU3ndecKkue u https://m.edsoo.ru/e12¢c26b3
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEMICCTB M MX COSAUHEHUN
OO1mas xapakTeprcTUKa METaNIOB
[TA-rpynmns [Tepronuueckoi
CHUCTEMbI XUMHYCCKHX YJIEMCHTOB.
. . but6mmoreka [IOK
77 Maruuii 1 KaJabLMi: TOJTy4YeHHE,
. https://m.edsoo.ru/7¢3e49c0
(bU3UYEeCKre U XUMHUYECKUE CBOIMCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U UX
COEIMHEHU
73 JKécTkocTh BOABI U CIOCOOEI €€ bubmunoreka LIOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
ATOMUHUI: TIONTydeHue, PU3nIecKue
. bubmoreka [JOK
79 1 XUMHYECKHE CBOMCTBA,
https://m.eds00.ru/0e79b266
MIPUMEHCHHE
AMpoTepHbIE CBOIICTBA OKCHIA U
20 TUAPOKCH/IA aTIOMHUHHS, bubmunoreka LIOK
TUIPOKCOKOMILIEKCHI AIIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3anay pa3nu4HbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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[TpakTuyeckas pabora Ne 7. Pemenue

bubmunoreka LIOK
82 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
MerTauibl TJIaBHBIX HOATPYTIIT
OO1mas xapakTepucTUKa METaIIOB
23 no6ounbpIx noarpynn (b-rpymm) bubmmoreka [JOK
[Tepuoanueckoit cucTemsl https://m.edsoo.ru/610d7431
XHMHYECKHUX DJIEMEHTOB
du3nuecKre U XMMHUUECKHE CBOMCTBA
84 XpoMa U €r0o COEIUHEHUN, UX bubmmorexa IOK
P ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHHE
Baxwueiime coenMHEeHNs MapraHia.
bu6mmoreka [IOK
85 [Tepmanranat kanus, ero
g https://m.eds00.ru/039d69¢c8
OKHUCJIUTEIIbHEIC CBOICTBA
dOu3nvecKknue U XUMUYECKUE CBOMCTBA
26 JKelle3a M €ro COSAUHEHUM. bubnuoteka [JOK
[TonydyeHue v NpUMEHEHUE CIIABOB https://m.edsoo.ru/1b718741
Keesa
dOu3nvecKknue U XUMUYECKUE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX buGnnorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
du3nuecKkne U XMMHUUECKHE CBOMCTBA
28 [IMHKA U €T0 COSAUHECHUH, NX bubmuoreka [JOK
npuMeHeHue. [ 'uaIpoKCOKOMIIEKCHI https://m.edsoo.ru/blf2beal
IIMHKA
[TpakTuyeckas pabora Ne 8. Pemenue
bubmunoreka LIOK
89 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtainsl TOOOYHBIX MTOATPYII
bu6mmoreka [IOK
90 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d&3
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O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmunoreka LIOK

91 M3y4YEHHOI'0 Marepuaia 1o TeMe
" Y " p https://m.edsoo.ru/e91fe975
Merannsl
9 KonrponsHast pabora o Teme bu6bnuorexa [IOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOM bu6nuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUn
94 YCTOMYHMBOTO pa3BUTHUSA bubnmoreka [JOK
yenoBeyecTBa. [loHsATHE O HAyUHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIeIOBAaHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3aIUH
95 XUMHUYECKOTO MMPOU3BO/ICTBA. bubmmoreka [JOK
[IpomblineHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4YEHHUS BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 OKPY>KaIOIIEeH Cpeibl U €ro bubmorexa [IOK
24 e cpen https://m.edsoo.ru/9f11bf51
MOCIIEACTBHS
97 XUMUS U 310pOBbE YEIOBEKA. bu6nuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poinb XuMuu B
98 o0ecrieueHny MUIIEeBON Bubmmorexa [IOK
- https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocmeTrnueckue u nappromepHbie bubmmnoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTEIILCTBE.
N bu6mmoreka [IOK
100 Bakneiiue cTpouTENbHbIE U

KOHCTPYKIMOHHBIC MAaTCPHUAJIbI

https://m.eds00.ru/61¢69003
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XMMHUS B CEJILCKOM XO35ICTBE.

101 Oprauudeckyue 1 MUHEPAIbHBIE 1 bubnnorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus 1 0000IICHUE | bubmuoteka [JOK
3HAHUH 10 TEME https://m.eds00.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHMA K NMPEeAMETHBIM pe3yJbTaTaM 0CBOCHHUS
nposepsieMoro = OCHOBHOH 00pa30BaTe/IbHOM MPOIrPaMMBbI CpeIHero od1mero
TpeGoBanusl o0pazoBaHust

1 Brnanenue cuctemMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

OCHOBOTIOJIAraouue MoHATHS (XMMHYECKUN 3JIEMEHT, aToM, H30TOIIbl,
AJICKTPOHHAs 000JI0YKa aToma, S-, p-, d-dIEKTPOHHBIC OpOUTAIN aTOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHHE aToMa, HOH, MOJEKyIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD, CTEIIEHh OKUCIICHUS, XUMHUECKast
CBsI3b (O- U T-CBSI3b, KPATHBIE CBSI3M ), THOPUIN3AIINS aTOMHBIX OpOHUTAIICH,
KpUCTAJUIMYECKass pemérka, MOoJb, MOJISIpHAs Macca, MOJIAPHBINA O0BEM,
MOJIIpHAsT KOHIICHTPAIHs, PaCTBOPBI (UICTHHHBIE, TUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHI, YIJIEPOJHBIA CKeNeT, (yHKIMOHANbHAs TPYIIa,
paauKai, W30Mepbl, CTPYKTypHas Qopmyia, u3omepus (CTpyKTypHas,
1.1 reomMerpuueckas (LMC-, TPAHCHU30OMEpHs), TOMOJOTHYECKHM  psig,
TOMOJIOTH, YTJEBOAOPOABI, KUCIOPOJ- M a30TCOAEpIKALINE COCITUHEHHUS,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (YTIIEBOIBI, JKUPHI, OCIIKH), MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIE COEIUHEHUS,
KpEKHHT, PUGOPMHUHT, THUIBl XUMUYECKUX PEAKIUN (OKUCIUTEITHHO-
BOCCTAHOBUTEIIbHBIE, 3K30- W DHIOTEPMUYECKHE, pPEaKUUHd HOHHOTO
oOMeHa, TOMO- M T€TepOTeHHbIC, 0OpaTUMbIe U HEOOpATUMEIE), PacTBOP,
ANEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,  AJIEKTPOJIUTUYECKAs]  TUCCOLMALINS,
CTENeHb JUCCOLMALUM, OKHUCIUTENb, BOCCTAHOBUTENb, DSJCKTPOJIU3,

CKOPOCTb XUMHUYECKON pEaKIIMU, XUMUYECKOE PABHOBECHE)

TEOPUH U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHUSI OPIraHMYECKUX BEILIECTB
AM. byrtnepoBa, Teopus  3IEKTPOJUTUYECKOM  AUCCOLMALINH,
[Tepuonnueckuit 3akon JI.JM1. MenneneeBa, 3aKOH COXPAaHEHHUS MAcCChI),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XHUMHUH, MHUPOBO33PEHUYECKHUE
3HaHMS, JeKallue B OCHOBE MOHMMAaHHUS MPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUW, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU

BElIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HAJMOJIEKYJIIPHOM YPOBHSX

MpEaACTaBICHUA (0) MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,
1.3 TEPMOAUHAMHUYCCKUX U KUHECTHYCCKNX 3aKOHOMEPHOCTAX UX IMPOTCKAHUA,

0 XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX




1.4

(akToNOrHUeCKHe CBEACHHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAKHEWIINX  HEOPTaHUYECKUX U

OpPraHN4Y€CKuUX BCIICCTB B 6BITy n HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIIOBCKA

1.5

o0Iye HayyHble MPHHLUIBI XUMUYECKOTO MPOHM3BOJCTBA (HAa mpuMepe
IIPOM3BOJICTBA CEPHOM KMCIOTBHI, aMMHaKa, MeETaHOJa, I[epepaboTKu

HedTH)

CdopMHUpOBaHHOCTH YMEHUH BBISBIISATH:

2.1

XapaKTCPHBIC IIPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHHTI/II\/'I, IMPUMCHATH
COOTBCTCTBYIOIIHUEC TIOHATUA IIPU OHNHCAHHUU CTPOCHHUA U CBOICTB

HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUECKUX 3HAHHH C MOHATHUSIMH U NpeaACTaBJICHUAMU
APyrux npeaMeToB IJId 0osiee OCO3HAHHOI'O ITOHMMAHHUA U OOBICHEHHS

CYILIIHOCTH MaTepUaIbHOrO €MHCTBA MUpA

CdopmMupoBaHHOCTH YMEHHSI HUCIIOJIb30BATh:

3.1

HaAaUMCHOBAHUS XHMHUYCCKUX COGI[I/IHGHI/Iﬁ MCXKAYHApOJHOro COro3a
TeOpeTquCKOﬁ n HpHKJIa,HHOﬁ XUMHHU U TPUBUAJIbHBIC Ha3BaHUS BCIICCTB,
OTHOCAINUXCA K U3YYCHHBIM KJIaCCaM OPraHUYCCKUX WU HCOPTaHUYCCKUX

COE€IUHEHUN

3.2

XMUMUYECKYI0 CHUMBOJIHMKY Ui COCTaBJIECHUS (OPMYJT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U

CKEJIETHBIX) (hOPMYJT OpTaHUYECKUX BEIIECTB

CdhopMUpOBaHHOCTH YMEHHS KJIACCHU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHsSI U

KPUTEpUH JUIs KIacCU(PUKAIIY U3ydaeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHM4YCCKHC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHA U KPUTCPHUU

TUTSL KITaCCU(DUKAITMY H3YYaeMbIX XUMUYECKIX OOBEKTOB

4.3

M0 Pa3IMYHBbIM TPH3HAKaM (YHCIy M COCTaBy pEarupyrolluxX BeIEeCTB,
TeroBoMy 3P GEKTY peakivu, N3MEHEHHIO CTETICHEH OKUCIICHHUS DJIEMEHTOB,

00paTUMOCTH PEAKIIMH, YYACTHIO KaTaIN3aTopa)

ChopMupoBaHHOCTE YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM W BO30YKJIEHHOM COCTOSIHMHM) M HOHOB XMMHUYECKUX
aneMeHToB | — 4 nepuonoB [lepuoanueckoit cucremsl .M. Menaeneesa u
HUX BAJICHTHBIC BO3MOKHOCTH, UCIIOJIB3Ys IOHATHUA S-, p-, d—BHGKTpOHHBIG

opOuTanu, S3HepPreTUYecKre ypoBHH

ChopMupOBaHHOCTH yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX MMM COCIMHEHUH I10

nepuojam U rpynmnam




ChopMUpPOBAaHHOCTh YMEHHSI COCTAaBJIATh YPABHEHUS XHMHUYECKHUX

peakLuil U pacKpbIBaTh UX CYLIHOCTH:

7.1

OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/II\/'I MMoCpCACTBOM COCTABJICHHUA

ANEKTPOHHOTO OallaHCca 3TUX PeaKIui

7.2

YPaBHEHMsI DPEAKIMI pa3IMUHBIX THIIOB; MOJHBIE M COKpalIEHHbIE
YpaBHEHHUsI peaKuii HOHHOTO OOMEHa, YYUTHIBAs yCIOBHS, MPH KOTOPHIX

OTHU pC€aKUH1 UAYyT 10 KOHIA

7.3

peaknuii THAPOJIM3a, PEAKIUA KOMIUIEKCOOOpa3oBaHMs (Ha TpUMEpe

THAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/ISI)

CdopmupoBaHHOCTH YMEHHUS MMOATBEPHKIATh!

8.1

Ha KOHKpPETHBIX IIpUMEpax XapaKTep 3aBUCHUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OpPTaHWYEeCKHUX COCNMHEHWH OT KpaTHOCTH W THUMA
KOBQJIEHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TaK’kKe OT OCOOCHHOCTEH peanu3aluy pa3IndHbIX

MEXaHHU3MOB MPOTEKAHUsI peaKuit

8.2

XapaKTCPHbIC XHWUMHYCCKUC CBOICTBA BECIIIECTB COOTBETCTBYIOIIMMHA

SKCIIEPUMEHTAMHU U 3aMUCSIMU YPaBHEHUI XUMUYECKUX peaKIuil

ChopmupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB W Ba)KHEUIINE
CBOMCTBa BEILECTB, MNPUHAMIEKANIMX K ONpPENeiIEHHBIM KjaccaM |
rpynmnaMm COeIUHEHHH (MPOCThIe BEIIECTBA, OKCUIBI, THAPOKCUIBI, COJIH;
YIJIEBOAOPOABI, MPOCTHIE dPUPHI, CIUPTHI, PEHOIBI, aAJIbJETU/IbI, KETOHBI,
KapOOHOBBIE KHCIOTBI, CJOXKHBIE 3(QUPHI, >KUPBI, YTJIEBOJbI, AMHUHBI,

aAMUHOKUCIIOTBI, OETTKH)

10

ChopmupoBaHHOCTh YMEHHUS TNPOBOJUTH pacUEThl MO XUMHUYECKUM
dbopMyllaM W ypaBHEHHUSM XUMHUYECKHX PEAKIUNA C WCIOIH30BAHUEM

(bU3NIEeCKUX BETHYNH:

10.1

Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MPOYKTa PEaKIUU, €CIIU OJTHO U3
HWCXOIHBIX BEIIECTB JJAHO B BHJIE pPacTBOpa C OMNPENEIIEHHOM MacCOBOM

JI0JIel paCTBOPEHHOTO BEIIECTBA WIIA JJAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOH MM O0BEMHOM J10JTH, BBIXO/1a TPOIYKTA PEAKITHHI

10.3

Ter0BOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

M0 HaXOKICHUIO XUMUYeCKO (popMyIIbl BelecTBa

11

Bnanenue cucremoil 3HaHMM O METOAAX HAYYHOIO IMO3HAHMS SIBJICHHI
HpI/IpO,Z[bI, I/ICHO.HBByeMBIX B €CTCCTBCHHBLIX HayKax nu yMeHI/Ie HpI/IMeHHTB

OTU 3HAHUA HOpPU SKCIOCPUMCHTAJIBHOM MCCICIOBAHUKU BCIICCTB U IJIA




OOBSACHEHHS XHUMUUECKHX HBHGHHﬁ, HMCOIUMX MECTO B HPHUPOAL,

HpaKTHHGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

CdhopMupoBaHHOCTH YMEHHSI TPUMEHSTH (MCIIOIH30BATh) 3HAHUS O COCTaBE
U CBOMCTBaX BEUIECTB Ui SKCHEPUMEHTAIbHOW TPOBEPKH TUIIOTE3
OTHOCHUTEJIFHO 3aKOHOMEpPHOCTEH MpOTEeKaHUs XUMHUYECKUX peakUuui |
MIPOTHO3UPOBAHMSI BO3MOXHOCTEM HMX  OCYUIECTBJICHUS; CHCTEMHbIE
XUMHUYECKHE 3HAaHUSA Uil OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHHIA,
HMMEIOIUX ECTECTBEHHOHAYUHYIO0 MPUPOIY; Ui NPUHATHS TPAMOTHBIX

pelIeHnid TPOOJIeM B CUTYAIIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTh yMEHUS IJIAHUPOBATH W TIPOBOAMTH XUMHUYECKUH
OKCHEPUMEHT (MOJydYeHHEe W W3Y4YCHHWE CBOWCTB HEOPTaHWYECKHX U
OpPraHUYECKHUX BEIIECTB, KAUYECTBEHHbIC pPEAKIMH  YIJIEBOAOPOIOB
Pa3NIUYHBIX KJIACCOB M KHUCIOPOACOJIEPKAIIUX OPraHUYECKHX BEIIECTB,
peleHre SKCIIEPUMEHTATFHBIX 33/1a4 TI0 PAacIIO3HABAaHUIO HEOPTaHHMYECKIX
W OpPraHWYeCKHX BEIIECTB) C COOJIOICHUEM TMpaBWJI 0E€30MacCHOTO
oOpamieHuss ¢ BemlecTBaMH U Ja0OpaTOpHBIM  OOOPYIOBaHUEM;
(bopMyIHpOBATh LETH UCCIECIOBAHUS; PEACTABIATh B Pa3IuIHON hopme
pe3yabTaThl  JKCIIEPUMEHTa, aHAIM3UPOBAaTh M OICHWBAaTh  HX

AOCTOBEPHOCTDH

14

ChopMHPOBAaHHOCTE YMEHHSI OCYIICCTBIISATH IIEICHANPABICHHBIA TOMCK
XUMHUYECKOH MHPOPMAITMU B PA3TUYHBIX UCTOYHUKAX (HAaydHas M y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBor MH(OpMaIH, ceTb HTepHET 1
IpyrHe), KPUTHYECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTeiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUH C TIOCTABJICHHOU

y4eOHOM 3amaueit

15

ChopMupoBaHHOCT, ~ yMEHHUS TNPOTHO3UPOBATh, AHAJIU3UPOBATh U
OLICHUBATh WHQPOPMAMIO C TO3UIUN SKOJIOTUYECKON 0e30MmacHOCTH
MOCTIC/ICTBUI OBITOBOM ¥ TMPOM3BOJCTBEHHOW NESTEIHHOCTH YeEJIOBEKa,
CBS3aHHOM C TiepepabOTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHUH
OCO3HABATh OMACHOCTbH BO3/ICHCTBHUS HA JKUBBIE OPTraHU3MBbI ONPENETEHHBIX
BELIECTB, MOHMMAasl CMBICI T[IOKa3aTensi MpeAeNbHOM  JOIMyCTUMOMN
KOHIICHTpAllMK, M TIOSCHATh HA MPHUMEpax CrnocoObl YMEHBIICHUS U

MIPEIOTBPALLEHHSI UX BPEIHOTO BO3ICHCTBHUS HA OPraHMU3M YeJIOBEKa




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUnN

Kon

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

TeopeTquCKHe OCHOBBI XMMHH

1.1

Ctpoenue BemectBa. CoBpeMeHHasi MOJIEb CTpOeHUs aToMa. Pacnipenenenue
JJIEKTPOHOB TIO0 BSHEpreTHdeckuM ypoBHsIM. Kiaccudukamus XUMHUECKHX
351eMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPreTHUECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YKIAEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAS

KoH(urypaius aroma. BareHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckass cucrema xumudeckux diaeMeHtoB JI.M. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB DJJIEMEHTOB M HX COCJUHEHUN IO
nepuojaM M TrpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOAJOPOJAHBIX COGHHHGHHﬁ, BBICIIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHoCcTh. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIIEHUS

1.4

Buasl xumuueckoii cBsi3M (KOBaJE€HTHAsl, MOHHASI, METAINTMYECKAst, BOJAOPOJIHAS )
U MexaHu3Mmbl e€ oOpa3oBaHMs. MeXMOJEKYyIIpHble B3aHUMOJCHCTBUS.
BemectBa  MOJNEKyJISIpHOTO M HEMOJIEKYJSIPDHOTO  CTpOE€HUs.  THmbl
KPUCTAIJIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA

KPUCTAJUIMYECKOU pEIETKH

1.5

Xumuyeckass — peakius.  Krmaccupukanus — XUMHYECKHUX — peakuuid B

HEOPraHUYECKOM M OpraHM4eCcKOi XMMHUU. 3aKOH COXPAHEHHS MacChl BELECTB

1.6

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3IMuHBIX (PAKTOPOB

1.7

Tennosie 3 PEeKTh XUMHUESCKUX peakiuil. TepMOXUMUYECKHNE YpaBHEHUS

1.8

OO6parumblie peakiuu. XUMHUYECKoe paBHOBecue. MDaKTOphl, BIUSAIONIME Ha

cocTosiHue Xumudeckoro pasHosecus. [Ipunnun Jle [llarense

1.9

DnekTponuTHdeckas nuccormanus. CuiabHbIe U cnadbie dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIAs, HEUTpanbHas, ImenouHas. CTeneHb

JUCCOoLalu. PeaKI_[I/II/I HOHHOr0 OOMeHa

1.10

IMuaponms comneit. MonHoe npou3Benenne Bobl. Bomopoaueiil mokazarens (pH)

pacTBopa

CriocoObl  BBIpaKEHHUSI ~ KOHIIGHTPAllMM  PacTBOPOB:  MaccoBas  JIOJIA
pPacTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHLEHTpanus. HacelieHHsle u

HEHACBHIIIEHHbIE PACTBOPHI, pacTBOpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBQI[GHI/IG BCIICCTB B CpCaax €

pa3ubIM 3HaueHueM pH. MeTobl 31eKTpoHHOr0 OanaHca

1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkinarypa

HCOPTraHNYCCKUX BECIICCTB

2.2

XUMHYECKUE CBOMCTBA BAXKHEWIIMX METAJIOB (HATPUM, Kalduil, KaJIbLIM,
MarHui, aJfOMUHUH, [IUHK, XPOM, JKEJIe30, Mellb) U uX coeauHeHui. Oomue

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB

23

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTEHOB, CEphI, a30Ta,
dochopa, yrimepoma W  KpeMHHUS) W HX COCAMHEHUH  (OKCHIOB,

KHCJIOPOJICOACPKAIINX KUCIOT, BOAOPOIHBIX COSIUHEHUN)

24

I'enernueckas cB3b HCOPTaHNYCCKUX BCUICCTB, MIPUHAAJICIKAINX K

Pa3JIMIHBIM KJIaCCaM

2.5

#HHPar#H# I nenTnuKanys HEOPraHUYECKUX coeMHeHn. KadecTBeHHbBIE

PE€aKIIM Ha HCOPraHUYCCKHUE BCUICCTBA U MOHBI

OCHOBBI OPraHNYEeCKON XUMHUH

3.1

OCHOBHBIE  TOJIOKECHUS TCOpPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coequHennit A.M. bytiepoBa. YTiIepoaHbIN CKEIET OPraHuYE€CKON MOJIEKYJIbI.
KpaTHOCTP XMMHYECKOW CBSI3U. S- M P-CBA3U. Sp3-, Sp2-, Sp-TUOpUAM3AIIN
opOuTaneit aTOMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYIECKOTO

cTpoeHus Mosekyi. ['omonoru. ['omonornueckuii psaa. MzoMepus u nzoMepsl

3.2

[lonatne o QynkumoHanbHOM rpynme. OpHeHTalMOHHBIE 3 EKThI

3aMecTUTENEH

33

[IpencraBnenne o KiIacCU(PHUKAIMKU OPraHUYECKUX BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUN (CHucTeMaTHueckas) M TpPHUBHAJIbHbIE Ha3BaHUS

BaKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOMHOpAaTUKAIBHBIA M WOHHBIM MEXaHM3Mbl peakuuu. [loHsTHE O

Hykieoduie u snekrpoduie. [IpaBuno Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Aukanbl. XMMHUYECKUE CBOMCTBA aJIKAaHOB: TAJIOTEHUPOBAHUE, IETUIPUPOBAHNUE,
TEPMHUECKOE PA3JIOKEHHME, KPEKHHI, n3oMmepusauus, ropenue. Ilomyuenue
ankaHoB. Luknoankanel. Crneun¢puka CBOHCTB LMKIOAIKAHOB C MaJbIM

pa3mepoM IuKIIa. Peakiuy nmprucoeIMHeHNs U paauKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XMMHUYECKHE CBOMCTBA: PEAKIIMK IPUCOEAMHEHMS (FaIOT€HUPOBAHNE,
TUAPUPOBAHUE, THIPOTAIOT€HUPOBAHNE, THIPATALINs), TOPEHHS], OKUCIICHUS U
nonuMepuszanuu. [IpomblnieHHble ¥ Ja00paTOpHBIE CIOCOOBI MOJYYECHHUS

AJIKCHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA JIKaJWEHOB: PEAKIMM IMPUCOECIUHEHUS
(ruppupoBaHue, TaJIOTEHUPOBAHKE), TOPEHUsT U noiaumepu3anuu. [lomyuyenue

AJIKaUEHOB

3.8

ANKUHBI. XUMHUYECKUE CBOWCTBA: PEAKIIMU PUCOSAUHEHUS (TaJOreHUPOBaHHE,
TUAPUPOBaHUE, THIpaTallks, THAPOTAIOreHUPOBAHKUE) KaK CIOCO0 MOTyUYeHHS
MOJIMMEPOB U JIPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTHJIEHA KaK MCTOYHHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKH U

PE3KU MCTAJJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H30/Ia: PEaKuu JIEKTPOPIILHOTO
3aMelIeHMs], MPHUCOeAUHEHUs (TUIpUpOBaHHE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOMCTB Tosyosa. [lomydenue GeH3oma.
OcCoOeHHOCTH XHWMHYECKHUX CBOMCTB cTupoia. lloammepusanus CcTHpoIA.

Crioco0bI nostydeHus 1 NpUMEHEHHE apOMaTHYECKUX YTIIEBOJOPOIOB

3.10

Cnuptel. IlpenenpHble OJHOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA:
B3aUMOJICIICTBUE C HATpUeM KaK CIoco0  YCTaHOBJCHHUSA  HaTU4Us
THJPOKCOTPYIIBI, C  TaJOreHOBOJOPOJAMHM  Kak  CHOCOO  IMOJTy4eHMs
pacTBOpUTENIEH, BHYTPHU- M MEXMOJEKyJspHas JAeruaparanus. Peaknus
ropenus. [lomydenue sTaHONa: peakuus OpPOXKEHHUS TIIIOKO3bI, TMIpATaIHs
ATWJIEHA. OTWJIEHIJIMKOJIb W IJIMLEPUH KaK IPEACTABUTENM IPEIEIbHBIX

MHOI'OATOMHBIX CITUPTOB

3.11

®enon. XuMU4ecKrue CBOWCTBa (eHoMa (peakiuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, opomom). [Tonyuenue denomna

3.12

Anpaeruapl. XUMUYECKHE CBOMCTBA MPEAETbHBIX albJETUIOB: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIIMHM Ha KapOOHWIBHYIO TPYIITY (peakimus «cepeOpsiHOTro
3epkaiay, B3aumozeicTue ¢ ruapokcunom meau (1I). [lomyyenue npeaenbHbIX
albACTUNIOB: OKHCIIEHHE CIHUPTOB, THApATalus aleThieHa. AILIETOH Kak

MpeACTaBUTENDh KeTOHOB. OCOOEHHOCTH PEAKITMN OKUCICHUS alleToHa

3.13

KapOoHoBbIE KHCTOTBI. XUMHUYECKHE CBONCTBA MPEICIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTM XHMHYECKHUX CBOMCTB MypaBbUHOU
KHCJIOTHI. HonyquI/Ie NpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:
OKHCJICHHUC QaJIKAHOB, AJIKCHOB, ICPBUYHLIX CIIUPTOB, AJIbACTHUIOB. Bricine

NpEaAcabHBIC U HEMTPEACIIBbHEBIC Kap6OHOBI)Ie KHCJIOTHI

3.14

Cnoxuble >¢upsl U kupbl. CrocoObl TMONyYEHUS CIOXKHBIX 3(UPOB.
O6parumocth peakiuu drepudukanuu. [IpumeHeHne CrIoXHBIX S(UPOB B
MUIIEBON W Map(OrOMEpPHONW MPOMBINIIEHHOCTH. JXUPBI Kak CIIOXKHBIC dPUPHI
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KUCIOT. XUMHYECKHE CBOWMCTBA KHPOB:

THJIPUPOBAHUE, OKUCIIEHHE. [ 'MApONnu3, WM OMBUIEHHE, KHPOB KaK CIOCOO




MPOMBINIICHHOTO TIOyYEHUsI COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIX BBICIIHNX Kap6OHOBbIX KHCIIOT

3.15

XHUMHUYECKUE CBOWMCTBA IJIIOKO3Bbl: pEAaKUMM C YYacTUEM CIHUPTOBBIX H
IBJETUAHON TPYNII U MOJIOYHOKHUCIIOEe OposkeHue. [IpumeHenne riarokossl, eé
3HAYCHUE B KU3HEACATEIbHOCTH Opranusma. /lucaxapuabl: caxaposa, MajabTO3a.
BoccranaBnuBaomuye W HEBOCCTAaHABIMBAIOLIME Jucaxapuabl. [‘mapoisns
nucaxapunoB. Ilonucaxapunapl: kpaxman, riukoreH. CTpoeHne MaKpOMOJIEKYJ
Kpaxmajia, TJIMKOreHa M uesunrono3sl. dusndeckue CBOWCTBA Kpaxmana u
LEJUII0I03bl.  XMMHMYECKHE CBOWCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHAS
peakuus ¢ HOJOM. XUMUYECKUE CBOMCTBA LEJUIIOJIO3bl: TUAPOIIN3, TOIyYCHHE
3¢upoB uemnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUSI: PEAKIIMU C BOJOM, KUCIOTAMH,
peakuus TOpeHHs. AHWUIMH KakK MPEACTABUTEIb apOMaTHYECKUX AaMHUHOB.
XWMHUYECKHUE CBOWCTBA aHWUJIMHA: B3aMMOJICHCTBHE C KHUCJIOTaMU, OpOMHOM
BOZIOM, okucineHue. llomydeHne aMHUHOB QIKWIMPOBAHMEM aMMHUakKa U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

AMUHOKHUCIOTH U O€NKH. AMHHOKHCIOTHI Kak aM(OTEpHbIE OpPraHuYecKue
coeauHeHusi. OCHOBHbIE aMHHOKHUCIOTHI, oOpasyroume Oenku. XUMHYecKHue
CBOMCTBa OEITKOB: THAPOJIN3, ACHATYpaIlUs, KaYeCTBEHHBIC (I[BETHBIC) PEAKIIUN

Ha OelKu

3.18

CTpoeHne W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJHUMEPOB OT
cTpoeHus: MosieKysln. OCHOBHBIE CHOCOOBI TOJTYYEHHS BBICOKOMOJEKYJISPHBIX
COCIMHEHUI: PeaKkIuy MOJIMMEpH3aIui U mouKkoHAeHcanuu. Kiaccudukanus

BOJIOKOH

3.19

#HH#HPar### nenTudukanus opraHMuecKuX coequHenuil. Perenne

OKCIICPUMCHTAJIBHBIX 3a/a4 Ha PACIIO3HABAHUEC OPTraHNYCCKUX BCIICCTB

3.20

I'eneTmueckas CBA3b MEXKAY KilacCaMH OPraHNn4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHA U KU3Hb

4.1

Xumusi B TOBCEeIHEBHOW >km3HU. [IpaBuna Oe3zomacHOi pabOTHI C €AKUMH,

TOPHOYMMHU U TOKCHUYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH

4.2

XuUMHUS ¥ 310POBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIICHHOCTH. XUMHSI U SHEPTeTUKA: IPUPOHBIN U IOMYTHBIN HEPTSIHOM
rasbl, HX COCTaB M HcIoib3oBaHue. CoctaB HeTH U e€ nepepadoTKa (IPUPOHbIE

MCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUS U IKOJIOTUsA. XHUMHUYECKOE 3arps3HECHUE OKPYKAlOLIEW Cpelbl U €ro

nocienctus. Oxpana ruapochepsl, Mo4YBbl, atMocdepsl, Ghaopbl U GayHbl OT




XUMHYEeCKoro 3arps3HeHus. IlpoGiema OTX0MOB M MOOOYHBIX MPOAYKTOB.

AHBTepHaTI/IBHBIG HUCTOYHUKU SHCPTUU

O6H_[I/Ie NpEACTABJICHUA O NPOMBIIIIJICHHBIX criocobax MOJIYUYCHUS XUMHUYICCKUX

BEIIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHaKa, CepHOU KUCIOTHI). UépHas u

4.4 uBetHas  Metautyprusi. CTekiio UM CHUJIMKaTHasg  MPOMBIIUIEHHOCTb.
[IpombiieHHass  opranuueckas xumus. CpIpbE€ IS OpPraHUYECKOM
MPOMBIIIICHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a7a4
HH#HPar###Pacu€Thl Macchl BEIECTBA UM 00BEMA ra30B M0 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MAcCe WIH 00bEMY OJTHOTO U3 YYAaCTBYIOIIUX B
peakuuy BEeUlecTB

5.2 ###Par###Pacuére TeruioBoro rdexra peakuu

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHH ra30B MPU XUMUYCCKUX PEAKITUIX

54 #H##Par###Pacuérel macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MMPOTYKTOB

' peaKInu, €ClIi OJHO W3 BEIIECTB JIaHO B N30BITKE (MMEET MIPUMECH )
55 #H##Par###PacuéTbl MaccOBOM WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIHH
' OT TEOPETUYECKH BO3MOXKHOTO
#H##Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA

5.6 peaKIiu, €CIIU OHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONPEACNEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILECTBA

57 HHPar#H##Pacu€Tsl ¢ MCIIOJIB30BAHUEM MOHATUI «MAcCOBast 10JI1», «MOJIIpHAs

' KOHIIEHTPAIUS», «PACTBOPUMOCTH)
#iHPar##HaxoxieHre MOJICKYJIIPHON ()OPMYJIbI OPraHUYECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB,

WM 110 TIPOAYKTaM CTOPaHHUS
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