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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoi
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IMIKOJIBI, HEOOXOIAMMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIIOTCS CJIEIYIOLIUE BBIMOJHIEMBIE MPOTrPaAMMOM TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIUTAHUS U PA3BUTHUS O0YUaIOIINXCS CPEACTBAMHU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (OPMHUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTEIHHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL U3YUYEHUS OTACIBHBIX TEM,

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE ¢ YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIIOLIEH COZEpKaHUs y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU ToJoxkeHussMu DPIroC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIAEAYIONIUM  3TaloOM  MOJYYEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclUIMpeHue U  YIUIYyOJIeHHEe TEOpEeTHYECKO U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUPYEeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYy4aromUXcs, Ha (GOPMUPOBAHUE y HUX
OOIIIEUHTEINIEKTYaJIbHBIX YMEHUN, YMEHUHN pallMOHalu3aluu y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu TpeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydYeHUS
SBIIFOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» u «OOmas wu
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBYy copaepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIIHK 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPE/ICTABIIEHUH O CTPOCHHMM BEIIECTBA, XMMHUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHHHM aToMa. XUMHUYECKask CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKIui  JOomodHseTcss  (GOpMHpPOBAHMEM  MPEACTAaBICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHUE CMEXKHBIE MpEeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB W TEOPUN B XUMHH U B (U3HKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coIepXKaHUM IpeaMeTa JUId KIAcCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MPOIecCCOB (POTOCUHTE3A, IbIXaHUs], MUILEBAPECHHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU TMpeAMEeTaMH, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YyYEHMsI TIpelMeTa Mperoyiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHUU  MpodseM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKXKE 3KOJOTHMYECKH
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX MPEJICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHUYECKOM PaBHOBECHUH, PACTBOPAX M AUCHEPCHBIX CHCTEMaX, 00 00Iux
Hay4YHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOCTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEeM COBPEMEHHOM XWUMHH, IS OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUMN, HUMEIONIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOM W TPOU3BOJCTBEHHOW JEATEHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BEIIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHBIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIIHNX MECTO B
PUPO/IC, B MPAKTUIECKON JEATCIbHOCTU U TIOBCEIHEBHOMN KU3HHU.

B mnnanme peanuzanuu MepBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUH TPHUPOJBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCHHTAaHHIO  Ha  OCHOBE  YCBOCHUS
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MPOGeCCHOHATIBHONW M OOIIECTBEHHOM JeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX AJI U3YUYECHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUCHHE TEOPUU CTPOCHHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe 3PDHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranndeckux coenuHeHuidt (IUPAC) um TpuBHalbHBICE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE C 00pa3laMyd OpPTraHMYeCKUX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 001mas GpopmMysia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, IUKIU3AIUK, TUPOJIN3a, KpeKuHra, ropenus. [Ipencrasinenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (I[MKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX OpOWTanel yriepoaa, o- u m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneld yriepona. PuU3nyecKkue CBOMCTBA AIKHWHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUSI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTU
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiit yronb 1 npoaykTsl ero nepepadotku. CrnocoOsl nepepadoTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCAUHEHUAX. Hcnonp3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBoJAOPOJOB Pa3IMUHBIX KJIacCOB (0OeciBeuMBaHUE OPOMHON WIH
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHbie omHOaTOMHBIE CcHUpTHl. CTpoeHHe MoJeKyn (Ha mpuUMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHUS, JETrujpaTalid, OKHUCIIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOEHHOCTH (HU3UYECKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAs peakius Ha MHOrOaTOMHbIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30bHOTO sifipa. Pusnueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['OMojoruyeckue psabl allbJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnioco0bI MOJy4eHUs! ¥ IPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroob6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JUHONIeH08as KUCIOThL. CIIOCOOBI MONyYeHUs! U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesI0uHoM cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabsl). MoHOcaxapunbl: TIIOK03a, (GpPyKTO3a, rajgakro3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuupl: caxaposa, MajlbTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYJd Kpaxmana, T[JIMKOreHa H
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN HIETK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kaius (BO3MOXXHO HCIIOIh30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpPraHUYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX AMHUHOB C a30THCTOM KHCJIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs W TNpUMEHeHue anudparhyeckux amMuHOB. [lonmydyeHue aHWIMHA U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OeikoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOJH3, JCHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYeCcKue COCAUHEHUS»  H «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE DSKCIIEPUMEHTANIBHBIX 3a1auy 1o Teme «Pacno3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETUYECKU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHoOe€ COCTOSTHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOTpOPHBIA TUIl NMHUTaHUS, OpPOKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BEIIECTB [0 TpylnmaM W NepUoJaM. 3HA4YeHUe
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHS U JIUHA CBA3H. [I0oIapHOCTh, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MPUMEpPE COEAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpHOrO M HEMOJIEKYJISIPHOIO  CTPOCHMSA.  [HMBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacblleHHbIe U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHS] M NPEBPAILCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHbie peakiuu. Katanus u katanm3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle latense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB W HUX MPEBPALCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEaKIUH U IOJOKCHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETAIUIOB (Ha MPUMEPE KUCIOPOJAA, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lamorensl. Haxoxnenne B mpupoje, COCOObl MOMydeHUs, (HU3UYECKUE W
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepuucrtas u cepHasi KUCIOTBI U uX coiu. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHeHune a3oTa
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiib, ancopOuusa. Dyiepensl, rpadeH, yriepoaHble
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeneHue KpeMHUs U ero coenuHeHui. CTeKo, ero nojy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka metawioB |A-rpynmer [lepuonnueckoit cucTEeMbI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUui: TmoJlydyeHue, (PU3NYECKUEe U
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHUSL.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomMatbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUUYECKHUE CBOMCTBA JK€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢docdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHMYECKHUE aHUOHBI, KATHOH BOAOPOJa
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHu3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMbIITIECHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o6ecriedueHnH SHEPTETUIECKOM 0€30MacCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOrO0 M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOW JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJW M MOJISIPHOMN
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHuueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiacCU(HKaIMs, IEPUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKre BEIMYNHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS»  OTpaxKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBCHHON XMMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHHs KYJbTYPBbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroIcHUsT TIpaBUJl Oe30MacHOro oOpalleHus C BelecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kiacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYATbHONH TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1eJIECO00PA3HOTO OTHOIIEHUS K TPHPOJAEC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTHIXKEHUM XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

/) IEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKPYXKAroIIeM MHUPE KaK O €IMHCTBE NMPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOM pOJIH B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(MOPTHON KU3HU KAKIOTO YJeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOUCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKOU JIESITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSM TpyJa B pa3iuyHbIX cepax mpodeccHoHaTbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyUYHbIE TMOHATHUSA, OTPaXKAIOLINE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOII0IEHUE, U3MEPEHUE, IKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThl AESTEIBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUYHUS B paccMaTpPUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUueckas QopMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHMS BEIIECTB U XHMHYCCKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS W OCHOBHI JIJI1 (DOPMHUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIBLHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a]ady, NPUMCHCHHIO Pa3IUIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIUIO PA3IMUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT KCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeacTBa mpu pabore ¢
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHUS IMO3ULHMN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJjlaraeMblii  aJrOPUTM JIEUCTBUNA TIPHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BHUBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TaKKe OJKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
TpyImna, paaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIC, COKpAIIEHHBIC,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIUHEHUS, TEOPHUH, 3aAKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUSA, JIKAIIHE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U T'PYII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YeJOBEeKa, OOMIMX  HAyYHBIX MPUHIUMNAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COETUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMl U PACKpbIBaTh UX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HoMenkinarype (IUPAC) u nmpuBOAWUTH TpHBHAIbHBIC HA3BaHUS IJI OTACIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KHUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHUS TCOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEACTaBUTENICH Pa3TMUHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, OEJIKOB, YTJIeBOAOB (MOHO-, IU- U TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HehThb, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYEThl MO HAXOXKACHUID XUMUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3UIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1a4 TI0 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHM:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IICJICHAMPABICHHBIA TOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a7aueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00ECIICYCHUU YCTOMUHMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHUS U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MWOHHAs, METANIMYECKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIIUM, CKOPOCTh XMMUUYECKOW PEAKIINHN, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BaHUN BKHECHUIIMX HEOPTaHWUYECKHUX BEIIESCTB B OBITY M MPAKTHYCCKON
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIHUE IMOHSITHUS TPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkiarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHITH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTABY, XUMHUECKHE PEAKIIUH M0 PA3IMYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEILHO BBIOUPATh OCHOBAHMS M KPUTEPHUH JJIsI KJIacCUPUKAI[HH
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPaBHEHWUW;  peakUMd  TUAPOJN3a;  PEaKUUu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklMu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIpUpPOAbl — HAOMIOICHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMH BEIIECTB; TEIUIOBOrO 3(ddekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M3OBITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTaBa HEOPTaHMYECKUX BEILIECTB, OMPEIACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpalIeHHs C BEMIECTBAMHU U JaOOpaTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynol u jabopaTopHbIM 00OpyJOBaHUEM, OOpalleHus C BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMN
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUK B PA3JIMUHBIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — aJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 C ) 11 1
HIHPTRL RO https://m.edso0.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpa3ne 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XUMUH, TIPEICTABJICHHE O MHOTO00Opa3uu 1 Bubnmorexa [IOK
> TTPEAL N p https://m.edso0.ru/3686e6f5
OPraHUYECKUX COCTMHEHUM
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja
9 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1 bubnuotexa [JOK
BanenTHbIe BO3MOXKHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMuYeckas CBsI3b B OpraHU4eCKHUX
3 coeTMHEHUSX. MexaHu3MBbl 00pa30BaHUS 1 bubnuorexa [JOK
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa https://m.edso0.ru/8d39f5c8
CBsA3EH
4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenquuenuit A. M. bytineposa https://m.eds00.ru/9e595ch8
Bunel uzomepun: cTpyktrypHas,
5 MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 bubnunoreka [JOK
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX https://m.edso0.ru/b0e61661
COEUHEHNN
[IpencraBnenue o KiaccuPpuUKaIy 1
6 CI/E}TeMaTI/ILIeCKaH HOMCHI?I&T a 1 Bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB
7 Knaccugukamnus peakiuii B 1 bubnuorexa [IOK

OpraHquCKOﬁ XHUMHHU

https://m.edsoo.ru/ba5706aa
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CucreMaruzanuys u 0000LIeHUE 3HAHUN

bubmuoreka [IOK

8
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHH psJl, 001as
9 (dhopmMyIia, HOMEHKIIATypa U H30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE W MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHHE MOJIEKYJI
10 du3znvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
aJKaHOB https://m.edso0.ru/3137711c
HaxoxneHnue aikaHOB B IPUPOJIE.
11 CniocoOFbl TToTyueHHs ¥ IPUMCHEHUE bubmorera [JOK
i P https://m.edsoo.ru/259b0a5h
AIIKAaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEPHSI,
bu6mmoreka [IOK
12 0COOEHHOCTH CTPOCHHUS U XUMUYECKUX
¥ https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJTYUYEHUS U
MIPUMEHCHHE
Pemenue pacu€rHbIx 3a1a4 Ha
OTpeieJICHUE MOJICKYIISIPHOU (POPMYJIbI
13 OPraHM4YeCcKOro BEUIeCTBa M0 MACCOBBIM bubnuorexa [JOK
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. CucremMaTu3anus v
000011ICHIE 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
OpMyJia, HOMEHKJIATypa, dJEKTPOHHOE
(opy, P P bubmuoreka [JOK
14 Y MIPOCTPAHCTBEHHOE CTPOCHHE
https://m.edsoo.ru/273b0ale
MoJekysl. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpHUsl AIKEHOB
15 du3nyecKre U XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK

ankeHoB. [IpaBuino MapkoBHHKOBa

https://m.edso0.ru/21069ccd
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CrniocoObl mosryyeHns U IpUMEHEHNE

bubmuoreka [IOK

16 AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuyeckas padora Ne 1 mo teme
17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0 bubamorexa [OK
N https://m.edso0.ru/0941eed8
CBOMCTB
Pemrenne pacy€THbIX 3a1a4 HA
18 oTpeieJICHUuEe MOJICKYIISIPHOU (POPMYJIbI bubmorexa HOK
https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIEeCTBA
AJNKaJIueHbI: CONPSHKEHHBIE,
19 M30JIMPOBAHHBIC, KyMYJITHPOBAHHBIE. bubmorexa HOK
https://m.edso0.ru/04298c0a
Oco0eHHOCTH TIEKTPOHHOTO CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuotexa [JOK
JTMEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MoTy4eHus! ¥ IPUMEHEHNE bubnuoreka [IOK
aJIKaJINEeHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as
99 dhopmysna, HOMEHKIIATypa, YJIEKTPOHHOE bubnuoreka [JOK
U MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (pu3nueckue CBOMCTBA
23 XHUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa HOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIEe peakiiii Ha TPOMHYIO bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenue 3agau: pacu€Tsl O ypaBHEHUIO bubnunoreka [JOK
XUMHUUYECKOHN peakiuu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHre 3HAHUN
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110 TEMC

ApeHBbI: TOMOJIOTHYECKUH psif, oOmas
(bopmyna, HOMEHKIAaTypa. DIESKTPOHHOE

bu6mmoreka [IOK

28 Y MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
poctp p 4 https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOICTBa
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHU bubnuotexa [JOK
3aMelIeHUs https://m.edsoo.ru/a44alae4
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
bu6mmoreka [{OK
30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB
https://m.edsoo.ru/a44alae4
OeH3ona
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnuoreka [IOK
CTUpPOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€rHbIx 3a1a4 Ha
32 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI bubmmorexa LOK
P P MY https://m.edsoo.ru/53461a2c
OpraHMYECKOro BellecTBa
33 CriocoObI MoTy4eHust U IPUMEHEHNE bubnuoreka [JOK
apeHoB https://m.edso0.ru/6f717d09
34 I'enetnueckas CBS3b MEXKIY
Pa3IMYHBIMU KJIacCaMU YIIJIEBOJOPOIOB
Pacuétbl o ypaBHEHUSM XUMHUYECKUX
35 peakuuii. CucremaTuzanus u
0000111eHrE 3HAHUU T10 TEME
36 [Ipuponausiii raz. [lomyrabie HEQTSIHBIC
ra3bl
37 KameHnHbIi1 yroJib ¥ poJIyKThI €T0 bubnmoreka [JOK
nepepaboTKH https://m.edsoo.ru/69b3398b
38 Hed1b 1 cniocoOs! e€ nepepaboTKH. bubnuorexa [IOK
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[IpumeHeHne NpoIyKToOB MepepadoTKU
HeTH

https://m.edsoo0.ru/21f9de78

I'enermueckas CBI3b MCKOY

39
Pa3IMYHBIMU KJIaCCaMU yIJI€BOJA0POJIOB
["asioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB:
40 AJIEKT OHH(I))G CT oeHHe‘yreaKunn ’ bubmorexa HOK
p p -P https://m.edsoo.ru/82b4d759
3aMeIeHus TaJIoTeHa
JeWcTBue menoueit Ha
41 rajoreHnpoun3BoiHbIe. B3anmoaeiictue
JUTAJIOr€HAIKAHOB ¢ MarHHEM M IIMHKOM
4 CucreMaruzamys 1 0000IIeHNe 3HAHUN bu6moreka [IOK
1o pazzaeny "YriaeBoaopoasr" https://m.edso0.ru/20e89f22
43 KonTponbHas pabota o teme bubnuoreka [JOK
"Yraesomopoas" https://m.edsoo.ru/95c9e298
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
44 CTPOCHHE MOJIEK JI; n30Me I/Iﬂ(b o bubmorexa [IOK
P o DI, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue cBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEICTbHBIX bubnuoreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
OJTHOAQTOMHBIX CITUPTOB https://m.edso0.ru/484100000000000
[IpocTeie aupel: HOMEHKIATYpa U
47 I/I;Z)Me us ((1))0(1;)6CHHOCTI/I (bI/I3I/}I,EeCKI/IX " Bubmmorexa LIOK
pH, . https://m.edsoo0.ru/c2c788b2
XUMHUYECKHUX CBOHCTB
48 MHOT0oaTOMHBIE CITUPTBHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TJIMLUECPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

CrniocoObl mosryyeHus U IpUMEHEHNE

bubnuoreka [IOK

49 MHOT'OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 ¢busnveckne cBoricTBa. TOKCHYHOCTH bubamorexa [OK
https://m.edsoo.ru/2ce72618
(benoia
. bubnuotexa [JOK
°1 Xumiiieckie CBORCTBA oA https://m.edso0.ru/037ca5f9
59 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuotexa [JOK
dbenona https://m.edsoo.ru/c77ddf4c
[IpakTueckas padota Ne 2. Pemenue
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME brbmorexa [TOK
https://m.edsoo.ru/fd0Oced09
"CnupTsl 4 (heHobI"
54 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubnuorexa [JOK
10 TeMe https://m.eds00.ru/1810cb9b
AJNBAECTHUIIBI M KETOHBI: JIEKTPOHHOE
55 CTpPOCHHE KapOOHUIBLHOU TPYIITIHI; bubnuorexa [JOK
TOMOJIOTHYECKHE PSJIbI, OOIIas https://m.edsoo.ru/b139beaa
dhopmyna, n3o0Mepusi 1 HOMEHKJIATypa
56 AJbACTU]IBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOMCTBA; peakIuy MPUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peaxkiim okucieHns U Ka4yeCTBEHHBIE bu6mmoreka [JOK
peaKkIru aJIbJAETUI0OB U KETOHOB https://m.edsoo0.ru/a393baa9
58 Crnioco0bl nostyyeHust aabIAeru0B U bubnuorexa [IOK
KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE ITPEIETbHBIE BuGmiorexa LIOK
59 KapOOHOBBIE KMCIIOThI, 0COOEHHOCTH

CTPOCHHUA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
KHCIIOT, X (pu3HUecKre cBOiCTBa https://m.edso0.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MypaBbUHON
62 KHCITOTBHI. MHOTOOOpa3ue KapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
63 IAKapOOHOBBIX, THAPOKCUKAPOOHOBEIX bubmmorexa [TOK
p > THAP P https://m.edso0.ru/83a08773
kucyoT. [IpeacraBuTenu BeICIITUX
KapOOHOBBIX KHUCJIOT
64 [TonsTre 0 MPOM3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KHCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObl MoTy4eHust U IPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CrnoxHbIe 3(QUPBI: TOMOJOTHYECKUH P,
66 obmas Gopmyina, uzoMepus u bubmorexa HOK
PV, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubmuoreka [JOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3aaa4: 10
68 YpPaBHEHUIO XUMHUYECKON peaKinu, Ha
oTmpeieNieHue MOJIEKYIIPHON (GOPMYIIBI
OpPraHMYECKOTO BEIECTBA
IIpaktuyeckas pabora Ne 3. Pemenue
bu6mmoreka [JOK
69 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"KapOoHoBbIe KUCHOTHI. CII0XKHBIE

https://m.edso0.ru/486671fb
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s¢upsr"

XKupsr: crpoenne, puznveckue u

bubnuoreka [IOK

70
XMMHMUYECKHE CBOMCTBA (TUAPOJIU3) https://m.edsoo.ru/a19c5b98
OCoOeHHOCTH CBOWCTB JKUPOB,
71 COJIEPIKAIIMX OCTATKHA HENpPEaeIbHBIX bubmorexa [TOK
p p https://m.edso00.ru/b0331922
KUPHBIX KHCIIOT. JKUpBI B IpUpo/ie
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
79 KHCJIOT, nX Motomiee neiicteue. [lonsatue bubmmoreka [{OK
0 CUHTETHMYECKUX MOIOIIHUX CPEJICTBAX https://m.eds00.ru/3c566565
(CMCO)
T'eneTnueckas CBA3b YIIIeBOJOPOIOB U
73 KHCIIOPOICOIEPKA IZ)I; 0 FaleI/IlZICJ(I)KI/IX bubmorexa HOK
poAcoaepRatl p https://m.eds00.ru/56790c96
BEIIECTB
74 PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui
75 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubnuorexa [JOK
110 TeME https://m.edsoo.ru/f8eaf2eb
OO0111ast XapaKTEPUCTHKA YIIEBOIOB U
76 Knauclcn(bmrza I/Iﬂp JIEBO zjs (Moflo- u- Bubmmorexa LIOK
HHA YT A e https://m.edsoo.ru/7a9693al
Y TIOJTHCaxXapyIbl)
77 Momnocaxapuapl: pu3nyecKue CBOMCTBA bubnunoreka [JOK
Y HaXOXKJICHUE B IPUPOJIC https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue TII0KO3bI, €€ 3HAUYECHUE B bubnunoreka [JOK
YKU3HENIEATECIIbHOCTH Opranu3Ma https://m.edsoo.ru/5e61122d
HcaxapHuIbl: caxapo3a, MajJbTo3a U
79 faxrosf HaxoxcL[eII{)He B IIPUPOJE U bubmorexa LIOK
) pup https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JIcaxapuioB
80 [Tonucaxapuapl: cTpoeHne bubnuorexa [IOK
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MaKpOMOJIeKyJ, (puznueckue u
XUMHNYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX bubamorexa [OK
Y https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OTIpeJICIICHUE JIOJIH BBIXO/A MPOTYKTa Bubmuorexa LIOK
pell 8 718 TIPOAYI https://m.edsoo.ru/7fde47ef
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO
83 Cucremaru3zanus 1 0000IIeHUE 3HAHUI bubnuotexa [JOK
10 pa3feiry https://m.edso0.ru/08d4364c
KounTponbnas paborta o teme
84 "Kucnopoacoaepxkaiine opraHndecKue Bubamorexa [JOK
P " P P https://m.edso0.ru/42c6678e
COCTMHEHUS
AMUHBIL: K1accu(uKalus, CTpoeHue
85 MOJIEKYJI, 0011ast popMysia, H30MepuUs bubamorera LOK
YIT, o0t pMyTIa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA
86 XHUMHUYECKHE CBONCTBA aTu(aTHUECKUX bubnuoreka [IOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWINHA,
87 0COOEHHOCTH XUMHYECKHUX CBOUCTB bubmmorexa [JOK
https://m.edsoo.ru/39cd21f1
aHWINHA
88 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
anupaTUHISCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
89 nzoMepusi, pusnveckre CBONCTBA. bubnunoreka [JOK
OTtnenbHbIE IPEACTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
90 XUMHUYECKUE CBOMCTBA aMHUHOKUCIIOT, UX bubmuoreka [JOK

OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCIIOT.

https://m.edsoo.ru/77df705a
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CuHres u ruapoJin3 IeuTHa0B

benku xak npupoaHbIE IOJIUMEDPHI;

bubnuoreka [IOK

o CTPYKTYpPBI OCIIKOB https://m.edsoo.ru/429e9899
. bubnuorexa [JOK
92 XUMHUYECKUE CBONCTBA OEIKOB htts://m.edso0.ru/6237306d
A3oTcoIepKaIre reTepoOuKINIeCKIe
93 COCI[I/IHCHEISI. HyKJ'IeI/IH(l))BBIC KHCJIOTHI: bubnmorexa LOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJIOTUYECKAs POJIb
[IpaxTueckas pabota Ne 4. Pemenue
94 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
"A30TCoIepKalIe OPraHnIECKHe https://m.edsoo.ru/8e3c02d1
coequueHus"”
[IpakTnueckas padota Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [JOK
"Pacnio3zHaBaHMe OpraHMYEeCKUX https://m.edsoo.ru/bde3fdf6
coenHeHun"
KonTtponsHas padoTa o tTeme
96 "A30TCOIepKaIINe OPraHUIECKHE bubmmorera [IOK
" https://m.edsoo.ru/ce561bc7
COeIMHEHUS
OcHOBHbBIE IOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnuorexa [JOK
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
98 IInacTmaccel. YTunuzanus u bubnuoreka [JOK
nepepaboTKa MIacTUKA https://m.edso0.ru/82242e0f
99 DnacToMephl: HATypaJbHbIN bubnunoreka [JOK
CUHTETUYECKUE KaydyKku. Pe3una https://m.edso0.ru/246103ec
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK
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HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOHI/IMepBI CIICHUAJIbBHOI'O Ha3HAYCHU

https://m.edso0.ru/5963a601

[Ipaktudeckas padora Ne 6. Pemenue

bu6mmoreka [IOK

101 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
" " https://m.edsoo.ru/3aebd77a
Pacnio3zHaBaHue MIaCTMACC U BOJIOKOH
O06001IeHne 1 cUCTEMaTH3AIUS
bu6moteka [IOK
102 M3Y4YEHHOI'0 MaTepuaia 1o Teme 1
" " https://m.edsoo.ru/6a22b1e8
BbICOKOMOTIEKYIISIpHBIE COCMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuoreka [JOK
anemeHT. M3oTomnsl https://m.edsoo0.ru/59c112ee

9 CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuorexa [JOK
KBaHTOBBIE YnCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukarus XuMudeckux 2JIeMEeHTOB (s-, 1 bubmuorexa [JOK
p-, d-, f-amemenTHI) https://m.edso00.ru/61294af9

4 Pacnpenenenue 31eKTpOHOB MO ATOMHBIM 1 bubmuorexa [JOK
opOuTamsim https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(UTypalli aTOMOB

5 3J'IeMeII;TOB B OCHoilODZII)/I BO30YXIEHHOM 1 bubmmorexa [OK

https://m.edso0.ru/8149e846

COCTOSTHUU

5 DIeKTPOHHBIC KOH(PUTYpaIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuoandeckas

7 CHCTeMa XMMHYECKHUX dneMeHToB . 1. 1 bubnuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://m.eds00.ru/16957c01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1 bubnunoreka [JOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIaM U https://m.edso0.ru/f8468927
nepuoaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 bu6mmoreka [JOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunpsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bubmmoreka [{OK

10 BonopoaHas cBsa3b. MexMOJIEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICHCTBUS
BasieHTHOCTD U BaJIEHTHBIE BO3MOXKHOCTH

11 aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI brbmmorexa [OK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM

12 [IpencraBneHus 0 KOMIIJIEKCHBIX bubmmoreka [{OK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJsieKynsipHOTO 1

13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB

14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [JOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HctuHHBIE paCTBOPHI: HACKIIICHHBIC U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTb. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparsr

16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIIH bubnmuoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenne 3a1a4 ¢ ucnoJyib30BaHUEM MOHSATHN

17 ""MaccoBas J0Ji1 pacCTBOPEHHOTO BelecTa', bubmnorexa [IOK
" " https://m.edso0.ru/785e0ab4

MOJISIpHAst KOHIICHTPAIUs

18 Knaccudukarnus 1 HOMEHKIIaTypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonTtponsnas padora o remam "Crpoenue
aroMa. [leproinueckuii 3aKOH U

bubmmoreka [{OK

20 [Tepromuieckasi cucTeMa XUMUYECKUX
p .o https://m.edsoo.ru/70a60aa4
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
21 3aK0oH cOXpaHEeHHUs MAacChl BEIIECTB; 3aKOH bubmmorexa [TOK
P ’ https://m.edsoo.ru/6335cdd?2
COXpaHEHUs U MPEBPAIICHHS YJHEPTUU TTPU
XUMHYECKUAX PEaAKIIHSIX
29 TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA. bubnuoreka [IOK
TepmoxuMuueckne ypaBHEHUS https://m.edsoo.ru/d1db86da
23 Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM https://m.eds00.ru/87b13954
CKOpOCTh XMMUUYECKOH peakiinu, eé
24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u karanu3aropsl
25 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKIuu
[Ipaktrueckas padota Ne 1 mo reme "Bnusnue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHUYECKON pPeaKInu
97 OO6paTumbie U HEOOPATUMBIE PEaAKIIUU. bubnnoreka [JOK
XUMHYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpakTnueckas pabota Ne 2 o teme "BnusiHue
28 a37MYHBIX (DAKTOPOB Ha TMOJIOKEHUE bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PAaBHOBECHS
29 DnektponuTrdeckas auccounanus. CuiabHble bubnunoreka [JOK

U cita0Oble QJICKTPOJIUTHI. CrereHn

https://m.edsoo.ru/5f766bdf
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Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bubmmoreka [{OK

30 pactBOopoB. BoopoaHerii mokaszarens (pH) httos://m.edsoo.ru/39666a89
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax 3JIEKTPOJUTOB https://m.edso0.ru/09d5a9bd
[Tpaktuueckast pabota Ne 3 o Teme
32 ")I()I/IMquCKHe ;I))eaKU;HH B pacTBOpax bubnrotexa LIOK
. https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
33 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH. bubnuoreka [IOK
Baxneime oKUCIUTEIN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 MeTto 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubmuorexa [JOK
OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB bubmorexa OK
https://m.edso0.ru/93fb97d2
36 Pemenue 3aga4u pa3auvyHBIX THIIOB bubmorexa LOK
https://m.edso0.ru/5a859d16
37 Pemenue 3aga4u pa3auvHbIX THIIOB Eubmrorexa HOK
https://m.edsoo.ru/5afa265d
38 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [JOK
teme "XuMHUeCcKre peakiuun" https://m.edsoo.ru/c161eb85
39 KontponbHas padoTa o teme "XuMuueckue bubnunoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenne HemetaiioB B [lepuoanueckoi
40 CHUCTEeME XUMHUYeCKuX 35ieMeHToB /1. 1. bubmuoreka [JOK
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Ou3NYecKre CBONCTBA HEMETAIIOB
41 AnnoTpomnus HeMeTajuloB (Ha mpumepe bubnuoreka [IOK
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KHCIopoa, cephbl, Gocdopa u yriepoaa)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyduenue, pusndeckue u

bubmuoreka [JOK

42
XUMUYECKUE CBOUCTBA. ['mapu b https://m.edso0.ru/0aa8f613
l"aymorensl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI
43 MOJTy4eHuUs1, GU3NIECKAE U XUMHUECKHUE brbmmorexa LOK
M https://m.edsoo.ru/4e223795
CBOCTBa
lNanorenoBonopoasl. Baxunenmue
44 KHCIJIOPOJICO ep>1<a 1€ COCTMHCHUS brbmmorexa [OK
POACOACPAATL A https://m.edso0.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI
45 MOJTydeHUs TaIoreHoB. [Ipumenenune bubmorexa OK
yi P . https://m.edsoo.ru/6971aca4
TAJIOTCHOB U MX COCTUHCHUM
[IpakTueckas padota Ne 4. Pemenue
46 SKCIEPUMEHTAJIbHBIX 33a4 10 TeMe Bubnmorexa [JOK
" P " 8 https://m.edsoo.ru/8h26fecd
l"asiorensl
Kucnopoa: nabopatopHble 1 MPOMBIIITICHHbIE
47 crocoObI MOJTyYeHus, PU3NIECKUe u bubnuoreka [IOK
xuMuueckue cBorcta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpO/Ia U 030HA
bu6mmoreka [JOK
48 OKcHIbI U IEPOKCHUIBI
A P A https://m.edsoo.ru/5c8816a0
49 Pemrenue 3amay pa3in4HbIX THIIOB Eubmorexa OK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJeHHE B PUPOJE, CIIOCOOBI
50 HOJII) EHUS (bI/I3I/IquKI/l:e E XUMHYECKHE Bubmmorexa LIOK
Elq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubmuoreka [JOK
51 CepoBosiopo, Cynb(uIbI 1

https://m.edsoo0.ru/7c875999
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Kucnopoacoaepikaye coeIMHEHUS CEPBI.

bubmuoreka [JOK

52
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktudeckas padora Ne 5. Permenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmorexa LHOK
.. P " P https://m.edsoo.ru/Oafb05e4
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPO/IE, CTIOCOOBI
o4 MoJtyueHusi, GU3NYECKUEe U XUMUYECKHE brbmmorexa [OK
YIS https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHUAK, HUTPH/IBI
55 Kucnoponconepsxamue coenMHEHUS a30Ta. bubnuorexa [JOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta U €ro COeAMHEHUN. bu6moreka [IOK
A30THBIE yI0OpEeHUS https://m.edso0.ru/129f5059
dochop: HAXOKICHHE B IPUPOJIC, CIIOCOOBI
dop 8 papod bu6mmoreka [IOK
57 MoJTydeHus1, GU3NICCKUE U XUMUICCKHE
M https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuasl u pochun
58 Oxkcunpl hochopa, pochopcoaepxarniue bubnuoreka [IOK
kucioThl. Cost pochopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne Gocdopa u ero COeTUHEHHIA. bubnuoreka [JOK
dochopHbIe y10OpeHUs https://m.edsoo.ru/a218070a
[Ipaktuueckas padota Ne 6. Permenue
" bubnuoreka [JOK
60 JKCIEPUMEHTAJIBHBIX 33a4 10 TeMe "A30T U
https://m.edsoo.ru/8175ac3f
dhocdhop u ux coenuHeHU"
Yrnepoa: HaXoKIeHUE B PUPOJIE,
61 annof (f[nHLIe Moﬂ npuka EI/I'pq}i[BI/I‘IGCKI/Ie u bubmorexa HOK
p VH T https://m.edsoo.ru/1eb19f9e
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcup yrnepona(Il), okeua yrnepona(IV), bubmuoreka [JOK
yrojpHas KUCJIOTa U €€ COIIn https://m.edsoo.ru/dba58adf
63 Peurenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edso0.ru/6029b609

Kpemuuii: HaxoxJIeHUE B IPUPO/IE, CIIOCOOBI

64 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE brbmmorexa [OK
N https://m.edso0.ru/143558ab
CBOMCTBa
65 Oxkcun kpemuus(IV), kpeMHHEEBast KUCIIOTA, bubnuorexa [JOK
CUJIMKATBI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM. bubmorera [JOK
66 CreKio, ero HonyHeHHme, BIH CTeKT https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa OK
https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubmuorexa [JOK
teMe "Hemeramisr" https://m.edsoo.ru/6e864db5
" " bubmuorexa [JOK
69 KonTtponbHas padoTa nmo teme "HemeTamib httos://m.eds0o.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOHN pabOTHI, bubnuoreka [IOK
KOPPEKIIUS OITMO0K https://m.edsoo0.ru/2b7e9510
[Tonoxenue metamioB B [lepuoauueckoi
CUCTEME XMMHYECCKUX DJICMCHTOB. bubnmuoreka [JOK
71
OCc0OEHHOCTH CTPOCHHMS DJIEKTPOHHBIX https://m.edso0.ru/9839c16¢
000J104€K aTOMOB METAJIOB
7 O6uue ¢puznyeckue CBOMCTBa METAIOB. bubnunoreka [JOK
[IpumeHeHre METaIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
bubmuoreka [JOK
73 Crnasel MmetasuioB. Kopposust Metanios httos://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI bubnuoreka [IOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTayuioB. O0mue croco0bl MOTydeHHS
METaJLIOB

https://m.edsoo.ru/94eb377a

OO6uas xapakTepucTuka MetamioB [A-rpynmsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kaymii: moay4eHue,

bubmmoreka [{OK

76
(u3HUecKre U XUMUIECKUE CBOWCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEJIMHEHU I
O6mas xapakrepuctuka MmetayioB [1A-
rpynnsl [leprognyeckoit cucteMbl
77 XUMHUYECKUX DJIEMEHTOB. Maruuii U Kajabllui: bu6moreka [IOK
noJtyueHue, GU3nYecKue 1 XuMUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEIUHEHUI
78 JKEcTKOCTE BOIBI M CIIOCOOBI €€ yCTpaHEeHU S bubmorexa LOK
yerp https://m.edsoo.ru/c74bfae9
79 AIOMUHMI: TIOJTydeHue, GU3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE https://m.edso0.ru/0e79b266
AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
80 aJ'II(()bMI/IHII/)ISI TUAPOKCOKOMILIEKCHI amolzvaHﬂ Bubmmorexa LIOK
> AP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas paborta Ne 7. Pemenue
bubmuoreka [JOK
82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
" " https://m.edsoo.ru/27a4af43
MerTanibl TJIaBHBIX TOATPYIII
OO1as XxapakTeprucTUKa METaI0OB TOOOYHBIX
. bubnunoreka [JOK
83 noarpynn (b-rpynmn) Ilepuoauueckoit

CUCTCMBI XUMHWUYCCKHUX 5JICMCHTOB

https://m.edso0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/610d7431

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [JOK

84
€ro COCAMHEHUH, UX IPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwueline coelMHEHNs] MapraHiia.
85 ITepmaHraHaT Kajaus, €ro OKHCINTEIbHBIC bubmorera [JOK
P ’ https://m.eds00.ru/039d69c8
CBOMCTBA
dusnueckrue 1 XMMHUYECKHE CBOMCTBA JKelie3a
86 U ero coequHennii. [lonydenne U IpUMeEHEHNE bubnmorexa LOK
e P https://m.eds00.ru/1b7f8741
CIUUTABOB KeJie3a
87 duzndeckue U XMMHUYECKHUE CBOMCTBA MEIH U bubmmoreka [{OK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nvecKrue U XMMUYECKHE CBOMCTBA ITMHKA U
88 €ro COCAMHECHHUH, NX IPUMEHEHNE bubmorexa [TOK
8 ’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI THKA
[TpakTrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertasibl TOGOYHBIX TTOATPYIIIT
90 Pemrenue 3amay pa3indHbIX THIIOB bubmorexa LOK
P https://m.edso00.ru/a8b83d83
o1 O06o01eHre U cucTeMaTru3aIus U3y4eHHOTO bubnmuoreka [JOK
Marepuaia no teme "Metamib" https://m.edsoo.ru/e91fe975
bubmuoreka [JOK
92 KontponbHas padoTa o teme "Metayibr" 1
https://m.edso0.ru/83f63ea3
03 AHanus pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIIHS OITHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUN yCTOMYUBOTO
94 a3BUTHSA YeroBeuecTBa. [IoHATHE O HAYUIHBIX bubmorexa HOK
P ' ya https://m.edso0.ru/080fe1f0
METOJIaX UCCIIEAOBaHUS BEIISCTB
95 HayuHnple npuHIMIIBI OpraHu3aiuy bubnuoreka [IOK
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XUMHUYECKOTO MPOU3BOJICTBA.
[TpoMeITIeHHBIE CTIOCOOBI TTOTYICHUS
BaKHEUINX BEIIECTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH bubnuorexa [JOK
96 1
Cpedbl U €ro MOCIEACTBUS https://m.edso0.ru/9f11bf51
97 XHMHUS U 310pOBbE YeJIOBEKa. JIeKapCTBEHHBIE 1 bubnuorexa [JOK
CpeacTBa https://m.edso0.ru/a6552721
Xumus iy, Poirk Xumun B o0ecrieueHun bubmmoreka [{OK
98 . 1
MUIIEBON O€30TTaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocmeTtnueckue u mapdroMepHbie CpeicTBa. 1 bubmuorexa [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHenmne
100 CTPOMTEIIbHBIC M KOHCTPYKIIMOHHBIE 1 bubmorera [IOK
P pyX https://m.edso0.ru/61e69003
MaTepHuabl
101 XuUMUs B CETBCKOM X0351icTBE. OpraHnyeckue 1 bubnuoreka [IOK
Y MUHEpaJbHBIC YI0OpPCHUS https://m.edsoo.ru/fd39587d
102 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bubnuoreka [JOK
TeMe «XUMUS ¥ )KU3Hb https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus: 11 knacc: yrnyonensusii ypoBenb: yueouuk: O.C.I'abpuensn, U.I'.
Octpoymos, C.A.Cnankos, A.H. JIEBkuH.- Mocksa: IIpocsemienne, 2022
Xumust: 10 knacc: yrinyosieHHsi ypoBeHb: yueOHuk: O.C. 'abpuensy, U.I'.

Octpoymos, C.A.CnankoB.- Mocksa: [Ipocsenienue, 2022
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