Hpunoxenue k OOII COO

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. YriayO0JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xkmaccos



HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
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
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, 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 ~ MHTEpIPETAlii0 B COOTBETCTBUM C  OCHOBOMOJATaIOIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecredynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
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 TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cioyyae MpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[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 XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mTpeACTAaBIECHUN: O MaTepUATbHOM EJIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX HICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAaHMH, JIEKAINIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HaJIMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKM IKOJOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OPHEHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX 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 BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHHM TPUPOJIBI,
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
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Helleto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM 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 crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buubl wn3oMepuu: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX 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) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue 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 (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSA3W, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, 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 MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
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€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHbBIE 3PUPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA ann(aTUUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoJieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OU3W4Yeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsie mnonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEJIKOB NMpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) 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 HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

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. XuMHUeckuil anemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3aKkoHA W llepuoguueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHeix cucremax. Mctuanable pacTtBopsbl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxainys u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. TpUBHAIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie d3PHEKTH XUMUYECKUX PEaKIUH.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBHUTENb. lIpolnecchl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, TIPOBEJICHUE peaKIuii HOHHOTO 0OMeHa, onpeeeHue
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckor cHCTEME  XUMHYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METaJUIAMA M  HEMETaJUIaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ MApUABI.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COoeMHEHUs TanoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B npuUpoje, CIOCOObI MoNy4deHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupozae, crnocoObl MoiydyeHus, (uU3MYecKue u
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TMONydeHUs, (PU3NYECKHEe 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.
dusznyeckne W XUMHUYECKHE CBOHCTBA TPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MONMydeHus, (uU3HUecKue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
Oco0EHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUI: TTOTyYyeHue, GU3nYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHNE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

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

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHMUI.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xkeneza(ll) u xenesa(lll). [Tonyuenne u npuMmeHeHue xene3a
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 OKCH/JIA ¥ TUJPOKCHUA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpumeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJUIOB C BOAOW (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
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.

Ponb xumun B obecriedeHrH yCTOWYUBOTO pa3BUTHS deioBedecTBa. [lonsTre
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCJIOTHI, MeTaHoJa). [[poMbITIUIEHHBIE CTIOCOOBI MOYYSHUSI METaIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiib XumMuu B pa3BUTHU MEIUIUHBI.



XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0e30MacHOr0 MCHOJB30BAHMS NIpPenaparoB OBITOBOM XUMUHU B TIOBCEAHEBHOMU
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHU4ecKue 1 MUHEPAIbHBIC YI00pEHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Martepuaibl 1Jis 3IeKTPOHUKH. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MpHUMECH, MacCchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTPAIIMK BEIIECTBA B pPAacTBOPE, JOJHM BBIXOJIA IPOJYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor 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, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

dusnka: Marepus, MHUKPOMHp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJMOAKTUBHOCTh, MOJIEKYJIa, YHEPTCTUUSCKUN YPOBCHBD,
BEIIIECTBO, TeEJIO, OOBEM, arperaTHoOE€ COCTOSHHE BEIIECTBA, HJICAJIbBHBIA Tras,
bu3HuYecKUe BEIMYMHBI, CIMHHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCJIKH, JKMPHI, YIICBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
peCypChl.

TexHomOTHA: XUMHUYECKass MPOMBIIIIICHHOCTh, METAJLUTYPTUs, CTPOUTCIbHBIC
MaTepHralibl, CEIbCKOX03IUCTBEHHOS POU3BOJCTBO, IMHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb, 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 PE3YIbTATOB OCBOEHHUS MpenMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTH M CIHOCOOHOCTH OOYYaloIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLIECCe peau3alu 00pa30BaTENbHOU NESITENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHATN3€ PA3IUYHBIX BUJIOB YICOHON e TEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHUHM, OCO3HAHUS TOr0, YTO JAHHBIE HAYKH €CThb PE3ylbTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MHQPOpMAIMU O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH 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-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3€MJIE;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBIE
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 JJOrHYEeCKHe TeCTBHS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PHUKAIMKM BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

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



peaKknuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCITIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IJITAHUPOBAHHWS W TPOBEICHHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
0000ITIeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) pa6oTa ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTh u
HENIPOTUBOPEUHUBOCTD;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XUMUYECKOW uH(MOpMalUMel: NPUMEHITh MEXNpeaMeTHble ((dusnyueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XO/I€ IMajora u/uin
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOoThl MO HUCCIIEIOBAHUIO CBOWUCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJIbHbIe y4eOHbIE IeiCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIENOBaTeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHS W NMPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuMHUSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS 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, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTpPaHCTBEHHas (TeomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenngeneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHHI; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl 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  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

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

c(hOpMHUPOBAHHOCTh YMEHHIA:

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

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUMA  MOCPEACTBOM  COCTaBIICHUS
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 YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEJCTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUIIWH, JUBUHUI, U3OIPEH, 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 YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJKaHOB, IUKIOAIKAHOB, aJJKEHOB, aJKaJIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN 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 (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHNE TIPOAYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 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 YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

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

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH SKCIIEPUMEHT (TOJIydeHHEe M HW3y4YeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1Aa0OPAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH 1EeJIeCO00pa3HOTO MOBEACHHS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIch nmoka3zaresns [1JIK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW HHGOPMAIIUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas ¥ yaeOHO-HaydHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas 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 HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
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 MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
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 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUYECKash pPeakius, pacTBOp, 3JIEKTPOJUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHYECKON AUCCOLMAIU, TEPUOAUUYECKUI
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI 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 MEXaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOr0 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB IME€PBOrO—4YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEAKIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMAINM;, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbI) HWHJIUKATOPOB, M3yUYECHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuyHoON QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIIOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPTAHU3MBI ONMPEACITEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTepHET U Apyrue), KPUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

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 Crpoenue BemiectBa. MHOTOOOpasme 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 KUJIACC
Koan4yecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 brbmorexa [OK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoaa (OCHOBHOE U
2 1}31236p él({Hoe COCTOSTHHSI) 1 Bu6nmorexa [JOK
TR ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriiepojaa
XuMu4ecKas CBsi3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3MbI 00Opa30BaHUs 1 bubmorexa [IOK
. p https://m.edsoo.ru/8d39f5c8
KOBAQJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs
4 OPraHMYEeCKUX COCTUHCHUN A 1 bubmorexa HOK
p A ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



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

IIpencrasnenue o
KJTacCU(UKAIIUU U

6 CUCTeMaTHUYEeCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IIeHNE bu6mmoreka [{OK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
AJIEKTPOHHOE U https://m.eds00.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3n4ecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
Haxosxenue ankaHoB B

11 npupojie. CriocoObl MOTyIeHHS bubmorexa HOK

https://m.edso0.ru/259b0a5h
Y PUMEHEHUE AJIKAaHOB
[uknoankansl: o0mas
¢dbopmMyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnunoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHECHHE

13 Pemrenne pacu€THbIX 3a7a4 Ha bubmiorexa LIOK

https://m.edsoo.ru/bf84d8eb
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CuctemaTu3amms
1 00001eHNe 3HAHW 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas M 1ucC-
TpaHC-U30MEPHS ATTKEHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBolcTBa ankeHoB. [IpaBuio Bubamorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl oTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o
17 teme "llosrydeHue sTuneHa u bubmorexa HOK
i . https://m.edso0.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnunoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHBI: CONPSHKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCOoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a
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XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

20 COIPSDKEHHBIX JUEHOB https://m.edsoo0.ru/e561253d

21 CriocoOsI MMoJTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
o6mrast hopmyia,

22 HOMeHK?;aEyp};, AJIEKTPOHHOE U brbmmorexa [OK

https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYII, (PU3NYECKre CBOWCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB brbmorexa [TOK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl mo

26 YPaBHEHUIO XUMUYECKON Bubmmorexa [IOK

https://m.edsoo.ru/5db8e526
peakuuu

97 Cucremaruzanus 1 00o01eHne
3HAHUI 10 TeMe
ApeHbl: TOMOJIOTUYECKUH Ps/I,
obmras ¢popmyina,

08 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubnunoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (usuveckue cBoiicTBa

29 XUMHYECKHE CBOMCTBA apEHOB: bubnmoreka [JOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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30

XHUMHUYECKUE CBOMCTBA apPEHOB:
peaKuuy IPUCOCAUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubnuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyIIBI OPraHUIECKOTO
BeIlleCTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostydeHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaH CBA3b Me)K}Iy
pa3.]'H/I‘-IHI)IMI/I KJ1aCCaMH
YTJICBOI0POJIOB

35

Pacué€tsl mo ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.
CucreMmaruzanus 1 00o01eHne
3HAHHH 10 TeME

36

[Tpupoaueiii ra3. [lonyTHbie
He(TsHBIC Ta3bl

37

KameHnHbli1 yroJib v poIyKThI
ero nepepaboTK1

bubmuoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepadotku. [Ipumenenne
MPOIYKTOB NepepaboTKH HePTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUEeCKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMHU
YTIJIEBOJIOPOIOB
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lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bubnuoreka [IOK

40 CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoreHa
JeicTBue menoyueit Ha
TaJIOT CHITPOU3BOTHBIC.

41 BzaunmoneiicTBue
JUTAJIOr¢HAIKAHOB C MAarHHEM H
LIMHKOM
Cucrtemaruzanusa 1 0000IIeHne

42 3HaHUH O pa3ueny Bubamorexa [JOK

https://m.edso00.ru/20e89f22
"Yraesomopoasr"

43 KounTponbHas paborta o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edsoo.ru/95c9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSIJI,
obmias popMysa, CTpoeHUE

44 MoneKy(j[), II/)I30yMepI/I}II,) bubmorexa HOK

https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanuys, usnyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 MPEeACIIbHBIX OJIHOATOMHBIX Eubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHE OJHOATOMHBIX bubmotera [JOK
https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpocTsie 3¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [IOK

48 ¢bu3nvecKue 1 XUMHIECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HYecKre CBOMCTBA. brbmorexa [TOK
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH peHOIa
. bubnuorexa [JOK

>1 XUMIHECKHE CBOHCTBA (eriora https://m.edso0.ru/037ca5f9

59 CriocoObl oTy4eHHS U bubnuoreka [JOK
npuMeHeHne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CucreMaru3anus 1 0000IIeHNE bubmuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810cb9b
ANbJIEruibl U KETOHBI:

AJIEKTPOHHOE CTPOEHUE
55 KapOOHWJILHOU TPYIIIBL; bubnuorexa [IOK

TOMOJIOTHYECKUE PsI/Ibl, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 (u3HUecKre CBOMCTBA; PEaKIuu bubamorexa LOK
P https://m.edso0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmmorexa [TOK
peaxt https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 Crioco0OblI moTy4eHust bubnuotexa [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, HX bubmmorexa TTOK
p o7 https://m.edso00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMHYeCKHe CBOMCTBA
61 NpeaEIbHBIX 0JHOOCHOBHBIX bubmorexa HOK
e a https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHON KUCJIOTHI. bubnuoreka [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITCHI/I BBICIIHUX
Kap60HOBLIX KHUCJIOT

https://m.edso0.ru/83a08773
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IToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

64 KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1

65 pUMEHEeHHE KapOOHOBBIX bubamorexa [OK

https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxwuble 3¢upsr:
TOMOJIOTUYECKUM psJl, oOras bubnuotexa [JOK

66
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHHYECcKOro BElIecTBa
[TpakTuueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
kucioThl. CioxHbie 3¢upbr"”

XKupsl: ctpoenue, puzndeckue
70 u XIEMI/I‘IC(II)KI/IC CB’OEI)CTBa bubmmorexa [JOK
https://m.edsoo.ru/a19c5b98
(ruapoiin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIepXKalIuX OCTaTKU bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
kuciotT. XKupsl B mpupojie

72 Mpbuia Kak COJIM BBICIIUX Bubmmorexa LIOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. Ilonstue o
CUHTCTHUYECKUX MOIOIINX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YTJIEBOJAOPOJIOB U

bu6mmoreka [IOK

73 KHCJIOPOJICOAEPKAIIUX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUAM
XHUMHYCCKHAX PEaKITHHA

75 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, H- U https://m.edso0.ru/7a9693al
TOJIMCaxapu bl )

MoHocaxapusl: pu3nyecKue
77 CBOIiCTBa If HEXOH%)HCHHC B bubmmorera [IOK
https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
[IpuMeHeHue riIroKo36bI, €8
78 SHAMCHIC B bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITSIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JFcaxapuioB

80 [Tonucaxapuapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

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



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpEAEIICHUE JOJIM BbIXO1a bubnuotexa [JOK
MIPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOIKHOTO
83 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUM MO paszieny https://m.edso00.ru/08d4364c
KonTponbnas paborta o teme
84 "Kucnopozacoaepxkamime bubamorexa LOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHWYECKUE COCTUHEHHS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 dhopmyna, nzomepus Bubmmorexa [IOK
pMya, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWINHA,
bubmuoreka [JOK
87 0COOCHHOCTH XMMHUYECKUX
¥ https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
88 pUMEHEeHHE alTn(paTHYECKIX Bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHIE bubmiorexa HOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuaTes u
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TOJIMMEPBI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XUMHUUeCKHe CBOIiCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepxalime
TETEPOIUKITHIECKIE
93 coequHenus. HykiienHoBbIe bubmmorexa TTOK
A P HYE https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornyecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenne sxcniepuMeHTATBHBIX
94 T —— bu6mmoreka [JOK
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHM4ecKue coeAMHEHU"
[TpakTrueckas padora Ne 5.
95 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHM4YeCcKUX COCTMHEHUMN"
KonTponsHas pabota o Teme
96 " A3oTcoaepKaliie bubmorexa LIOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCIMHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3alus 1

https://m.edsoo.ru/7aa63ebd

MTOJIMKOHACHCAITUS

98 IInacTmacchl. YTunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa IIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMepsl: HaTypaJlbHbII

99 CHHTETHYECKUE KayTyKH. 1 bubmmorexa [OK

https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTeTnyeckue. [lonrumepsr https://m.eds00.ru/5963a601
CTHEIUaTFHOTO HA3HAUYCHHUSI
[TpakTrueckas padota Ne 6.

Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK

101 1
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIJACTMACC U BOJIOKOH"

O06o01eHre 1 cucTeMaTru3amus

102 M3YyYEHHOTO MaTepuaa 1o Teme 1 bubnuorexa [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
P Puryp bu6mmoreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
bubmuoreka [JOK
7 snementoB JI. 1. Menpaeneena, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl
00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK

10
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
TennoBsie 3 HEKTHI XUMUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEaKIIuN

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [TOK
g p POB. BONOpPOAL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakuy. Baxnenime oKuciInTeaIn u bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amgau pa3aun4HbIX THIIOB bubmnorexa [IOK
AaTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IIeHne 3HAaHUN bubmuorexa [IOK
1o Teme "XuMuueckue peakuun” https://m.edsoo0.ru/c161eb85

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Xumuueckue peakuun" https://m.edso0.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa OK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHACJIOPOACOAEPIKAIINE COEeqUHEHNS Eubmrorexa HOK
P P https://m.edso0.ru/6b3255e6
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OTYYCHHSI TaJIOTECHOB. bubmuoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edso00.ru/6971aca4
COEJIMHEHU I
[IpakTuueckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMEPUMEHTAJIbHBIX 3a7a4 10 TeMe

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKcHaBI U IIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoaopon, CyinbdOuIb!
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7c875999
Kucnopoaconepxaliue coeIuHEHUS
52 cephl gco6eHHIz)cm CBOCTB CEpHOMU bubmorexa HOK
PPI- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HAX0XKJACHUE B IPUPOJIC,

54 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaliyue coeIuHeHUs

P P . . bubmuoreka [JOK
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 ¢)OC¢)HO c(ci)) e(bxcz ne kuciotel. Cosn brbmmorexa LOK

peofiepaat ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. ochopHbie yrnoopeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edsoo0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 nepona(lV), yronsHas kucnora u eé€ bubmmorexa [TOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [IOK
yi s https://m.edso0.ru/143558ab
XUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7bl
[IpumeHeHre KpeMHUS U eTo bubmotera [JOK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemertannn!" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
) p https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METAILIOB
OO6mume ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmnorexa [IOK
AaTp https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUI PSII HAIPSDKEHUI
75 MeTaHJI'jOB Oo61ue CHOIZJOI[GBI H(I;)J'I eHUS bubmmorexa [IOK
- o v https://m.edsoo.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3



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
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIII/IHQHI/Iﬁ

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

" KaJIbLIUI: NOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
JJIEMEHTOB
du3nyeckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
A ya https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusuyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHUECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTueckas padota Ne 8. Pemenue
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmnorexa [IOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUS B CEITBCKOM XO35IMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCTD, ANEKTPOOTPHULIATENBHOCTb, CTETeHb OKHCIICHHS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNIel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JAUCNEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUIPATHI, YIIIEPOIHBIN
cKesleT, (yHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOoJIepXKallue COECIUHEHUs, OMOJIOTMYECKH AKTHBHBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€JUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'€T€pPOrCHHBIE,
oOpatumble ¥ HEOOpaTUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUU M 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHUS OPraHHYECKHX
BemiectB A.M. BbytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JISKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, NUCIICPCHBIX CUCTEMAxX

1.4

(akToNOrMYeCKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

oOlue HayyHble NMPUHIUIBI XUMHUYECKOTO IPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHON KHUCIOTHI, aMMMaKa, METAHOJa, INepepadOTKU

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BELIECTB U UX MPEBPALLICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHUPOBAaHHOCTH YMEHHS HCIIOJIH30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (opMya HEOopraHMYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHnM4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, MU3IMCHCHHIO CTENeHEH  OKHCJICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTh YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepunomnueckoit cucremsr JI.H.
MeHeneeBa U UX BAJIEHTHBIE BO3MOKHOCTH, UCIOJIB3Ys MTOHATHS S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIepUoaaM U rpymmam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YPaBHEHUSl PEaKUMW pa3IMYHbIX THIIOB; TIIOJHBIE W COKpAallEHHbIC
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIHMOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
rpyIIaM coeMHEeHUH (IIPOCThIe BEIIECTBA, OKCUJIBI, TUIPOKCUIbI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(GUPHI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUEThl O XUMHYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC pacTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bilagenue cucreMoi 3HaHMN O METOAAX HAY4YHOI'O IIO3HAHUA SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, YMEHHS TPUMCHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWMCTBaxX BEMICCTB [UISI SKCIEPUMEHTAILHON TMPOBEPKHU
TUINIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMMHYECKUE 3HAHUS JUIsI OOBSICHEHHS W TPOTHO3MPOBAHMS
SIBJICHUH, HMMEIOIINX €CTECTBEHHOHAYYHYIO TPHUPOAY; HJsi TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJTYYeHHE ¥ H3YYCHHE CBOWCTB HEOPTAHUYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH  YTJICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHoro  oOpamieHuss C  BemecTBaMH H  J1abOpaTOpPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb HTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuIo,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3MPOBATh, AHAIM3MPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJCTBEHHON AEATEIBHOCTU YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OpPraHU3MBbI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpeNebHOM
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTeTHUECKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usznyeckuit cmpica [lepuonunueckoro 3akona .M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peéTOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micCJIO4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coeuHeHnil. HoMeHkmaTypa HeopraHu4ecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4IecKux coequHeHnid. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKaluu OpraHUYecKux BemiecTB. Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHEHOB: peakuuu MPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CIHOCOO  MOJy4yeHHSs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (I1). Tlomyuenue npenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn C Yy4aCTUCM CIIMPTOBBIX H




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAaHAaBJIMBAKOUME aucaxapuiael. ['miaponus
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukored. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUIKOJIO3bI: THAPOJIN3, MOJy4EHUE
¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHUCJIOTaMH, OpPOMHOM
BOJOW, oOkucieHue. llolyueHMe aMMHOB QJIKWJIMPOBAHMEM AaAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusl. OCHOBHBIE AMUHOKHCIOTHI, OOpasyrouiue Oenku. XHUMHUYECKHe
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peaKIuy TMOJIMMEpU3aIllui U ToJuKoHaeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus OpraHUIeCKUX coequHeHui. Permenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsi B TIOBCEAHEBHOW >Ku3HHM. [lpaBuna Oe3ormacHOW pabOTBl C €IKUMHU,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XMMHUSl U SHEpPreTHKa: NMPUPOJHBIM M MOMYTHBIM HedTIHON
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. OxpaHa ruapocdepsl, MouBbl, atMochepsl, GIopbl U (GayHbl OT
XUMHYeckoro 3arpszHeHus. IIpoGiema OTXOJOB M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
uBerHas  Meraulyprus.  Crekiio W CWIMKAaTHas  IPOMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

POMBINIJICHHOCTH
S HHHPar### Tunbl pacyETHBIX 38129
H#H##Par#H#Pacu€Tpl Macchl BElIECTBA MIH 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BEIIIECTB
5.2 ###Par###PacuéTel TerI0BoOro 3PQexra peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJJHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO/1a TPOIYKTA PEAKIIUN
' OT TEOPETUIECKHA BO3MOIKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIAHO B BUJE PaCTBOPA C ONPEACIEHHON MAaCCOBOM J10EH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H###PacdéThl ¢ UCNOJIb30BAaHUEM TIOHATUI «MacCOBas TOJIS», «MOJIIpHAS
' KOHLIEHTPALUA», «PAaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IUIOTHOCTU ¥ MacCOBBIM JIOJISIM JIEMEHTOB, BXOASIIUX B €0 COCTAB, UM IO

IPOJIYKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






