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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 mNpeACTABICHUN: O MaTepUATHHOM EIUHCTBE 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 MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, 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 3HAHHM, JIEKAIIMX 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  TEPMOAMHAMUYECKUX 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
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU HJI 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 MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX U TPUOOPETCHHS YMEHUH OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS MPH H3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
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, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJISl U3YYCHHUS XUMUU Ha YrTyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHBIE BO3MO>KHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBSI3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TrUOpUAM3ALMM aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 0Opa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTtopHblil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTalield, G- U T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKYJax
opranudeckux BemiectB. [loHsiTue o0 CcBOOOJHOM pajaukane, Hykieopuise Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBECHHAS.
OnexTpoHHbIe YPDEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalud oOpraHUYeckux BemiecTB. [loHaTue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(mnaBnenue, OOyIIMBaHME W TOpPEHHUE), KOHCTPYHPOBaHHE MOJEICH MOJIEKYI
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.



XVMMHUYECKHE CBOWCTBA QJKaHOB: PEAKIUHU 3aMEIICHHs, H30MepU3ali,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3Me peaklUuil paguKaIbHOTO 3aMELIECHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOwmwas ¢Gopmysna, HOMEHKIATypa U uzoMepus. OcoOEeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAH, IUKIOTEKCaH) IUKIoanKaHOB. CrocoObl MOJy4YeHUs U
MPUMEHEHHUE IIUKIOATKAHOB.

Ankensl. ['omosnoruyeckuil psii ajakeHoB, ooO1mias (opmylia, HOMEHKIATYypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJKeHOB, SpP*-
rudpuan3anus aToOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuueckas (IUc-TpaHc-) wu3zomepus. Pu3nyeckue CBOMCTBAa aAJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [lpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOWHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanivie). OCOOCHHOCTHU DIICKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOWCTB
CONpsKEHHBIX  AueHOB, 1,2- u  1,4-npucoenunenne. [lonumepusanus
CONpsDKEHHBIX JUueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @uU3MyecKkue CBOWCTBA AJIKHUHOB.
XHAMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUs,  JUMEpU3ALUd U
TPUMEPHU3ALNY, OKUCIEHUS. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIEC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
oOmrast hopmyrna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30i1a. DHU3WYECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX PpaJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUST U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUW), pUPOPMHUHT, HUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTnyeckas cBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JleiicTBUe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoud. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMue€M Y LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJECBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3yUEHHs] BEIIECTB M HUX MpPEeBpallleHU:
n3yueHue (U3NYECKUX CBOUCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHaTta Kajausi, B3aUMOJCHCTBHUE alleTHICHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoja ¥ BOJOPOJa B OpPraHWYECKUX BEIIECTBAX, IOJydeHUE OJTHIICHA U
U3Y4YEHHE €r0o CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yIJI€BOJIOPOJIOB U TaJIOTSHIIPOU3BOIHBIX YTJIEBOJIOPO/IOB.

Kuciopoaconep:kaniue opranudeckue coeJMHHEHUs.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha mpuUMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckue CBOMCTBA  MpeNeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUW 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMH.
KauecTBeHHas peakuys Ha OJJHOATOMHBIE CIUPTHL. JelCTBHE ATaHOJIA U METaHOJIa
Ha opranu3Mm uesnoBeka. CrocoObl MOMy4YeHUS W TMPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlefictBie Ha opraHu3M 4esnoBeka. CrocoObl MOJYy4YeHUS] UM TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIbI U
O6en3onbHOTO simpa. Pusmdeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMUYECKHX
cBoiicTB (enona. KauectBeHHwsie peakiuu Ha (eHon. TokcuyHOCTH (DEeHOMA.
Cnoco0sb1 nosryueHus U npuMenenue ¢penona. GenondopmanbaeruaHas cMoia.

KapOoHumnbHble coeTMHEHNS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOrnyeckue psabl albJIeTU0B U KETOHOB, OOuIas



dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUI0B U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJIbJETMJOB M  KETOHOB:  PEaKUUHU
npucoenrHeHus. OKUCIEHNE ANIbIETHIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bl noy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HoMeHkIaTypa. dusnueckue cBOCTBa
OJTHOOCHOBHBIX MPEJIEIbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBSI3M MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi 3TepuduUKaIMU, PEaKIUU C Y4YaCTUEM YTIEBOJOPOJIHOIO paauKana.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCIOTHL. [loHSITHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencTaBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€ApUHOBAs, MaJbMUTUHOBAs, OJICMHOBAS, JUHO/EBAS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYEHUS U MPUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxueie 23¢upsl. ['oMonornueckuii psg, oOmas QopMmyna, uzoMepus H
HOMEHKJaTypa. PU3NUECKMEe U XUMHUYECKHE CBOWCTBA: THUJPOJU3 B KHUCIOW U
LIEIIOYHOU CpeLe.

Kupsi. Ctpoenue, puznueckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOIHU3 B
KUACTION U 11esouHoi cpene. OCOOEHHOCTH CBOWMCTB KHUPOB, COAEPKAIIMX OCTATKH
HEIPEICIIbHBIX JXKUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mmas xapakrepuctuka yrieBoaoB. Kinaccudukanus yrieBoioB (MOHO-, -
U Tmojucaxapuisl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupubdosa. Ousndeckue CBOWCTBA M HaXOXIeHHe B mpupoje. PoTocuHTe3.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBJACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHUCIOE Opokenue. I[IlpumeHeHue TrOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JmakTo3a. BoccraHaBnuBaromye 1 HEBOCCTAHABIMBAIOIIKE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupone u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
HEeJUTI0NIO3bl.  PU3NMUYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOMCTBAa Kpaxmajia: TMApPOJIN3, KAa4eCTBEHHAas peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO03bI: TUAPOJIN3, MoNyuyeHue 3QUpoB 1eioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN HIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3JINYHBIX CIIMPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJA C HATPUEM,
OKHCJICHUE 3THUJIOBOTO CIHMPTA B aJbJETHJl HAa PACKAIEHHOM MEIHOW NPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa AUXPOMATOM Kalids (BO3MOKHO HCIOJIb30BAaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C TUIAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  menu(Il)), peakuus raunepuHa  C



ruapokcuom Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ runpokcunom meau(ll), BzaumopeiicTue
KpaxMajla ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a1ad 1o TeMaM «CnupTsl U
(denoinby, «KapooHoBbIe KUCTOTHI. CI0KHBIE 3PUPBD».

A3orcoaepiKale OpraHu4ecKue coeJMHeHMs.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMMuaka. Knaccudukanus amMuHOB:
anudaTUyecKue M apOMATUYECKHUE;, MEpBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue mosekynd, oOmas gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XUMHYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOW KHCIIOTOM.
Counu aKunaMMOHUA.

AHWINH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psaa. CrpoeHue
aHwiMHA. B3auMHoe BiMsiHUE TPYNI aTOMOB B MOJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KayecTBeHHble peakuuu Ha aHWiIMH. CrnocoObl
NOJIy4eHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30J1a.

AmMuHoOkucnoTel. Homenknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENN OL-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBONCTBA AMHUHOKHCIIOT.
XYUMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYEeCKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrEe aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpupojHble noauMmepbl. llepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBa OEJNKOB: THUAPOJIM3, JCHATYpALMs,
KayeCTBEHHBIE pPEaKINK Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
pacTBopeHHe OEIKOB B BOJIE, JE€HATypalus OEIKOB MPU HArpEeBaHHUH, IBETHHIC
peakuuu Ha O€NKH, peHICHHWE OHKCICPUMEHTAIbHBIX 3a/lad [0 TeMaMm
«A3oTcoaepxkainue OpPraHWYECKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHUI.

BbIcOKOMOJIEKY ISIPHBIE COCAUHEHMS .

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3ALMH, CPEIHSAS MOJEKYISpPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHHA —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

[lonumepnbie wmatepuanbl. I[lmacTtmaccbl (HOMUATUIICH, TOJUIPONUIIEH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
oy TUIeHTepedTanar). Yrunusamnus u nepepadoTka miacTUKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yyKH
(OyTaareHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).



[Tonumepsr CIEUATIBHOTO Ha3HAYCHUs (Tedion, KeBJap,
AIIEKTPOIIPOBOIAIINE MTOJMMEPHI, OMOpa3iaraeMbie TOIUMEPHI).

OKCIEpUMEHTAILHBIE METOABl HM3YYCHHS BEIIECTB M WX TPEBPAIICHUN:
O3HAaKOMJICHHE C oOpa3llaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, PEIICHHE OKCIICPUMEHTATBHBIX 3adad 1o Teme «Pacrmo3HaBanue
TJTACTMACC U BOJIOKOH.

PacuérHble 3anaum.

Haxoxxnenue MOJEKyISIpHOH (QOpMYyIbl OPraHUYECKOTO COCAMHCHHS I10
MAacCOBBIM  JIOJIIM  D3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJICHHE
MOJIEKYISIpHOM (POPMYJIbl OPraHMYECKOTO COEAWHEHUs 1o Mmacce (00BEMY)
OPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiuu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OPMYJIBI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJTYYCHHUS, OMPECICHUE JOJIM BBIXOJAa TMPOAYKTa PEaKIMH OT TEOPETUYECKH
BO3MOJKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmst MeXIpeIMETHBIX CBS3€H MPU M3yUYCHUN OPTaHMYCCKON XUMUU B
10 kiacce OCYIISCTBISIETCS Yepe3 HCIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NTPHHATBIX B OTJCIBHBIX THpeaMeTax
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIacCUpuKanus, HaOIIOACHHE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEHUTPOH, MOJeKyIa,
DHEPIeTHYECKUN YpOBEHBb, BEHIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, (DM3MUECKUE BEIMYMHBI, CIUHUIBI H3MEPEHHUS, CKOPOCTh, JHEPTHS,
macca.

buonorus: kmerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJICJCTBEHHOCTh, aBTOTPO(MHBIM M TETepOTPO(HBIN TUI NMUTAHUS, OPOKCHHE,
dboTtocuHTEe3, IbIXaHWE, OEJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hbie NCKOMIAEMbIE, TOTLITUBO.

TexHonorusi: mNUIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHMSI,
MOIOIINE CPEICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA
TeopeTrnyeckne 0OCHOBbI XUMHH.
Atom. CocTaB aTOMHBIX aaep. XuMuueckuil snemeHnt. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHE YPOBHH U



noaypoBHH. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUIeCKUX 31€MEHTOB (s-, P-,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB TIO0 AaTOMHBIM — OPOUTAIISIM.
DOneKTpoHHbIE KOH(UTypallMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO NEPHUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(UIypallud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

ITepnonnueckuit 3akoH U Ileproanueckass cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsA3b NMEPUOAUYECKOrO 3aKOHA M Ilepmoandeckoi CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynmam H IepuoaaMm. 3JHayeHue
nepuoanueckoro 3akona /.M. Menneneesa.

XUMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOW CBsI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJMHA CBs3U. 1[0IpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJEHTHOM cBsA3u. KparHele cBa3u. Bopoponnas cBs3b.
Me)XMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA IPUMEPE COECTMHEHUMN
AJIEMEHTOB BTOPOTO MEPUO/A).

IIpencraBiieHHe O KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCcOoOOpa3oBaTeb, JIMTaHAbl. 3HAuY€HUE KOMIUIEKCHBIX COEIMHEHUI.
IToHsiTHE O KOOPAMHALIMOHHON XUMUH.

Bemectsa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTpO€HHus.  THIIbI
KPUCTAININYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstne o nucnepcHbix cuctemax. Mictunubie pactBopsl. IIpencrasinenue o
KOJUIOUJHBIX pacTBopaX. CnocoObl BBIpaXXEHUS KOHLEHTPALUU pPacTBOPOB:
MaccoBasi J0Ji BEIECTBA B pacTBOPE, MOJSpHAs KOHUEHTpauus. HaceleHHbIE 1
HEHACBIILEHHBIE PaCTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BelIeCTB. TpUBUAIbHbIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEIEH HEOPITAaHUYECKUX BEILIECTB.

Knaccudukaims XuMuueckux peakiuii B HEOPraHUYECKON W OpraHuYecKOn
XUMHH. 3aKOH COXPAHEHMSI MACChl BELIECTB; 3aKOH COXPAHEHUS W IPEBpAILCHMS
SHEPrUM MPU XUMUYECKUX peakiusaxX. TermnoBeie 3 (HEKThl XUMUYECKUX PEaKIui.
TepmoxuMu4eCcKne ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakiuu. Karanns u karanns3aTopsl.

OObpaTtumble U HEOOpaTHUMbIE peakuu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBecHUs. PAKTOpBI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpa, AABICHUE U KOHLEHTPALIUM BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [latense.



OnekTponuTnyeckas aucconuanus. CuibHble U cla0ble 3IEKTPOJIMTHIL.
Crenenp gucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
menounas. Bonoponnsiii mokaszatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHUS.
Okucnutelb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHUCIEHHUSI W BOCCTAHOBJICHMS.
Baxneiiiue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOHN 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PacTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl H3YUYEHMsI BEIIECTB W HX NPEeBpallcHUN:
paslioKeHUue TMepoKCHAa BOJOpPOJa B TPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, ONPE/ICIICHHE
Cpelbl pacTBOPOB C IMOMOIIBIO WHIUKATOPOB, HM3YYCHUE BIUSHUS Pa3JIMUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKON pEaKlUu U TMOJOKECHUE XUMHUYECKOTrO
paBHOBECHS.

Heopranuueckass XuMus.

[Tonoxxenne HemeTtayioB B Ilepuoamdeckoil cucTeMe XMUMHYECKHX
anemenToB [[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS WX aTOMOB. Du3MYecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MPUMEpPE KHUCIOpOoAa, CEphl,
docdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIMU C
METaJJIaMd W HEMeTajulaMH, BOCCTAaHOBUTEJIbHBIE CBOHCTBA. [ WMIpHUIIBL.
TomMBHBIEC JIEMEHTHI.

l'anorensl. Haxoxaenue B mpupoje, crocoObl MoJydeHHs, (HU3UIECKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBoiopoAbl. BaxkHelne KUCIOpoAcoAepKaliue
COoeIMHEHUs TajoreHoB. JlabopaTopHble W MPOMBIILICHHBIC CIIOCOOBI MOTYUYCHHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W NPOMBIIUICHHBIC CIOCOOBI TOJYUYCHUS
kuciopoaa. Ou3n4yeckue U XMMHYECKHE CBOMCTBA MU NMPUMEHEHHUE KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxpaenue B TpHpOJE, CIOCOOBI TOJNy4YeHHUs, (HU3NUECKue u
xumudeckue cBorictBa. CepoBomopon, cynbduapl. Oxcun cepbi(IV), okcun
cepel(VI). CepuucTtas u cepHas KHCIOTHI M HX coiid. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepbl U €€ COeTUHEHHUI.

Azor. Haxoxaenume B mpHupojae, CMOCOOBI MOMydeHHS, (U3HUECKHE W
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIAbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCJIOTBI M UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
M €r0 COeTMHECHHI. A30THBIE YI00OpEHUSI.

®dochop. Haxoxaenue B mpupoje, crnocoObl TMONy4YeHUs, (Pu3ndeckue u
xumuueckue cpoictBa. Dochuast u Pochun. Oxcuasl ¢ocdopa, dochopHas
kuciaora u e€ comu. Ilpumenenue ¢ocdhopa m ero coeguHeHuii. dochopHbIe
yaoOpeHwus.



Yrnepon, HaxoXIeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznueckue W XUMUUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcua yrimepoma(lV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIM yroyb, ajncopOuusa. DynnepeHsl, rpadeH, yriepoJHbie
HaHOTPYOku. [IpuMeHeHHre MpPOCThIX BEMIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCMHECHUM.

Kpemuuii. HaxoxaeHnue B mpupojie, CrocoObl MOJy4YeHUs, (PU3HUECKUE U
xumudeckue cBorctBa. Oxcupa kpemuusaA(IV), kpemHueBas KuCIOTa, CHIMKATHI.
[Ipumenenune kpemHus u ero coeguHeHni. CTEKI0, ero Mojay4eHue, BUAbl CTEKIIA.

[Tomoxxenne meramnoB B Ilepuoguueckon cucrteMe XUMMHUYECKHAX IJIEMEHTOB.
OcCoOEHHOCTH CTPOEHUS JJICKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOrmme
duzuyeckue CcBOWCTBA METAIOB. [IpuMeHeHHE METaUIOB B OBITY U TEXHUKE.
CnuiaBbl METAJLIOB.

DNEeKTPOXUMUUYECKUN psifil  HampskeHuid wMetawioB.  OOmme  crnocoObl
MOJTy4YeHUs METAJIJIOB: TUIPOMETAIITYPTHUS, MAPOMETAILTYPIus,
anexktpometatyprusi. Ilonstue o koppos3um metamioB. CrocoObl 3aIlUThl OT
KOPPO3UH.

O6mas xapakrepuctuka mertauioB [A-rpymnmbr [lepuoandeckolt cUCTEMBI
XUMUYECKUX OJJIeMeHTOB. Harpuit wu kamwmii: momyueHue, ¢(UNYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHEHUM.

O6mas xapakrepuctuka MetamuioB [IA-rpynmer [lepronuyeckoit cucTeMsl
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanplui: mMojdydeHue, QU3MYecKue W
XUMUYECKHE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEUIECTB U HUX COCIMHEHUM.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUN: TIONTy4eHHe, (PU3UUECKUE U XUMUYECKIE CBOMCTBA, IPUMECHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHuil. AMQOTepHbIE CBONCTBA OKCHIA H
TUAPOKCUAA ATIOMUHMUS, THAPOKCOKOMIUIEKCHI alTFOMUHUS.

OO6miass  XapakTepuCTUKa MeETaIoB 1obOouHbix moarpynn  (b-rpymm)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3nyYeckue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomatbl U AUXpOMAThI, UX
OKHCJIMTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHlla M €ro COCAWHECHUMU.
Baxueitmue coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznueckre W XMMHYECKHE CBOMCTBA JKeJie3a M ero coeauHeHuii. OKCHIbI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(Ill). I[lonyuenue n npuMeHeHue xenes3a
U €ro CILUIaBOB.

DOU3NYECKUE U XUMUYECKHE CBOMCTBA MeIU U €€ coenquHenui. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCAUHECHUM.



[uuk: nomydyeHue, ¢GU3MYECKUE U XHMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa U THUJIPOKCHJIA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Iprumenenue
IIMHKA U €r0 COCIUHEHUH.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAILCHUI:
M3yueHHue oOpaslloB HEMETAIJIOB, TOpeHHe cephl, docdopa, Kene3a, MarHus B
KHCJIOPOJIe, M3y4YeHUE KOJUJIeKIMU «MeTalibl U CIUIaBbl», B3aUMOJICHCTBUE
IIEJOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA W Keje3a C pacTBOpaMH KHUCJIOT U
1ieI0uel, Ka4eCTBEHHBIC PEaKIIMi Ha HEOPraHWYECKHE aHUOHBI, KATUHOH BOJOPO/Ia
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THUAPOKCUIOB aTIOMUHUS M IIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0OYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a7a4 M0 TeMam
«lanorenns», «Cepa u e€ coeauHeHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX MOATPYII.

XUMUS U )KU3Hb.

Ponp xuMun B o0ecrieueHr yCTOMYMBOTO pa3BUTHS ueioBedecTBa. [loHsTHE
O Hay4YHBIX METOJaX TIO3HAHUS M METOJOJIOTUH HAYYHOTO HCCIICIOBAHMS.
HayuHnble puHIIUIIBI OpraHU3auu XUMHUECKOTO MPOU3BOACTBA. [IpoMBITICHHBIE
criocoObl TTOTyYeHHUs BaXXHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUaKa,
CEepPHOM KHCJIOTHI, MeTaHoJa). [IpoMblIlIeHHbIE CITOCOOBI MOJYyYCHHSI METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOUIEH Cpelbl U €ro MOCIEACTBHUS.
Ponb xumuu B o6ecriedeHnH SHEPreTUUECKOoi 0€30MacHOCTH.

Xumuss ©u 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCITOJIb30BAHMS JIEKAPCTBEHHBIX MpenaparoB. Pojap XuMuu B pa3BUTHU MEIULIMHBI.

X¥MUS TUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumuu B
oOecIieyeHN ! IMUIIEBON OE€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpencrsa. beitoBas xumus. IlpaBuiia
0e30MacHOr0 MCMOJB30BaHMS TPETNapaToB OBITOBOM XUMHUU B TIOBCEIHEBHOM
AKU3ZHU.

XUMHSL B CTPOUTEIBCTBE: Ba)KHEWILINE CTPOUTEIbHBIE MaTepHabl (LIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPATbHBIE Y100peHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPAaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl 1t anekTpoHuky. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuérei: Maccel BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM OO0BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMHA BEIICCTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3
BEILIECTB MMEET NIpuMecu, macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €cCiIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpeIeEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [IOJIM W MOJISIPHOM



KOHIICHTpAllUM BEIIeCTBA B pPAcTBOpE, IOJM BBIXOJAA MPOAYKTa pPEAaKUUUA OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanms  MeXnpeaMETHBIX  CBA3€H Opu  HU3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJIB30BAHHUE KaK
OoOILIMX €CTeCTBEHHO-HAYYHbIX MOHATHM, TaK U MOHSITHH, MPUHATHIX B OTAEIBHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEPEHUE, IKCIICPUMEHT, MOECIIb, MOACIUPOBAHUE.

@duszuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHD,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBA, WJCANbHBIN ras,
(u3nuecKre BeIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHs, Macca.

buonorus: xnerka, opraHusm, 3Kocuctema, ouocgepa, MeTadoIN3M, MaKpo-
Y MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbl, HYKJIIEMHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIIUBO,
peCcypehl.

TexHomorus: XMMHUYECKass IIPOMBILIIEHHOCTb, METAJLIYPrUs, CTPOUTEIbHbIE
MaTepuabl, CEIbCKOXO035MCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
(papmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
[IpenaparoB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpUAJIOB, DJJIEKTPOHHAs
IIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTUU.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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 aHAIH3E PA3TUYHBIX BUJIOB YUYEOHOU NEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAayKH €CThb pe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOUIEM
aHanu3e MHQOpPMaLUU O MEPEIOBBIX JTOCTH)KEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTU OIIEHMBAThH CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE MOBEJACHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI I[EHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3zoBanus, Oyaymed mnpodeccuu M peaau3anuid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAO0NOIL30BaAHNUS;

AKTUBHOI'O HEOPUATUA JCHUCTBUM, MPHUHOCAIIMX BpEd  OKPYKAIOIIECH
MPUPOJIHON cpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;



HaJIM4YUsl pa3BUTOrO SKOJOTMYECKOTO MBIIIICHUS, IKOJIOTUYECKOU KYIbTYPHI,
OTIBITa TIeSITeIbHOCTH AKOJIOTHYCCKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKTUKE, CIOCOOHOCTM U YMEHHS aKTHBHO NPOTUBOCTOSITH HUJCOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HayKH U OOIIECTBEHHOM MPAKTUKHU;

NOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PAIMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAroIeM MUPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUHu NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
MUBWIN3AIMA: B €€ TYMaHUCTUYECKOW HAIpPaBIEHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTEepUATBHOW KyJIbTYpbl, B PCEIICHUH TJI00AIBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U YKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CTICUCHUU
YCJIOBHH YCHENIHOTO TPyJa U AKOJOTUYECKH KOM(POPTHON KU3HU KAXKIIOTO UjieHa
00IIIeCTBa;

€CTECTBCHHO-HAYyYHON TI'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
moJiydaeMble 3HaHUS IS aHaIu3a U OOBSICHEHUS SIBJICHUN OKPY)KAIoIIero Mupa u
IIPOUCXOSANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4yHBIX (AKTOB W HWMEIONIUXCSH JAHHBIX C IEJIbI0 IOJYYCHUS
JIOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XHMUYECKHE 3HAHHUA JIJIs
pelIeHus MpooIeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;

WHTEpeca K MO3HAHUI0, UCCIIEI0BATEILCKON AEATEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM0o00Opa30BaHNI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMH 110 XHMHH B
COOTBETCTBHH C JKH3HCHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3IudHBIX cdepax nmpodeccrnoHaaIbHON
JeSITeTbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI TI0O XUMHH Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIEHAYYHBIE TOHSITHS, OTPaKArOIIHe



LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M cHeuu(pUKy METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPIUs, SIBJICHHE,
MpoLEecC, CUCTEMA, HAYYHbIA (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpCAJIbHbIE y4eOHble NEHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH U COL[MAIIbHOM KOMIIETEHIIMHM 00YyYalolnuXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yYHUBEpPCAJbHbIC yueOHbIE
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  MpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIBHOCTH C TOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM NPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KIacCU(PUKAIMKM BEIICCTB M
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh IPUUYUHHO-CJICIACTBCHHBIC CBSI3U MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B paccMaTpyuBacMbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKITIOUCHHS;

MPUMEHSTH B MPOIIECCE MO3HAHUS HCMOJIb3YyEMbI€ B XUMHUU CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATH MOJIEIbHbBIC MPEICTABICHUS — XUMUUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XUMUUeckas (Qopmysa, ypaBHEHHE XUMHYECKOMN
peakiuy — TpU PEHICHHH Yy4eOHBIX IMO3HABATENbHBIX W MPAKTUUYECKUX 3aj]ad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTABICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3Y4aEMbIX BEIIECTB M XMMUUYECKUX PEAKITUM.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:

BJIaJICTh OCHOBAMHM METOJ0B HAay4YHOI'O MO3HAHUS BEIIECTB M XMUMHUYECKHX
peaxkiui;



(GbopMyTHpOBATh LU U 33a/1a4d UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIPHOTO IUIAHUPOBAHHWS W TPOBEICHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJOATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IIPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIAHHOMN paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS.

3) pa6oTa ¢ uHpopMaueii:

OpUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4yHO-
NOMYJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTH u
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTnpeeIEHHOTO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMANIBHYIO  (OpMy  TIpeICTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW WHPOpMAIME: NPUMEHITh MeEXNpeaMeTHoie ((dusudyeckue u
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.

KoMMyHHUKATHBHBbIE YHUBEPCAJbHbIE YUeOHbIE 1elicTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XO¢ AUAIOTa U/ HIN
JMCKYCCHH, BBICKA3bIBATh UJICH, (POPMYITHMPOBATH CBOU MPEI0KCHUS
OTHOCHTEIIPHO BBIIOJTHCHHS TIPENIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMCH pe3yJbTaTOB I103HABATEIBbHON JCATEILHOCTH,
MTOJTYYEHHBIX CAMOCTOSITEILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUICCKOW PaOdOTHI IO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, Peaau3aliui Y4eOHOTO MPOCKTa, U (hOPMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX MCCIICIOBAaHUN MyTEM COTJIACOBAHUS IO3HIIMH B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMU.



PerynsiTuBHBbIC YHMBepcaJibHbIe Y4eOHbIe NeliCTBUA:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
IESTENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JEHUCTBUA NpH
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbhIOMpaTh HauboJee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CaMOKOHTPOJIb JI€ATEIHOCTH HAa OCHOBE CaMOaHalIu3a Hu
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOCHHSI IPOTPaAMMBbl 110 XUMUU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEJHEr0 OOILIero o0pa30BaHUs BKIHOYAIOT ClEeHU(pUUYECKHUE
JUIsl y4eOHOro npeaMeTa « XMMHUs» Hay4Hble 3HAHUS, YMEHHUS U CIIOCOObI 1eMCTBHM
0 OCBOCHHIO, MHTEPIIPETAIIMM U MPeoOpa30BaHUIO 3HAHUM, BUJIbI JIEATEILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTYallUsX, a TAK)KE B peabHBIX KU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C XUMHel. B
nporpaMMe IO XUMHUU TMpPEAMETHbIE pe3yJbTaThl MPEJCTaBICHBl IO To0JlaM
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XAMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPTaHUYECKOU
XUMUH B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECCKOM, YHEPTETHUYECKON U
IUIIEBOM O€30MMacCHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3/JaHUMH HOBBIX MaTepHajoOB,
HOBBIX HCTOYHHUKOB SHEPIuu, B o0ecreyeHnn palKroOHaIBLHOTO
IPUPOJIOTIONIH30BaHKS, B (DOPMHUPOBAHMM MHUPOBO33PEHUS M OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TaKKe OJKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
340POBBIO U IPUPOJHOU CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIMe MOHATUS — XUMUUYECKUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
oboyouka aroma, s-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOC W BO30YXJIEHHOC
COCTOSIHMSI aToMa, THOpUIM3allds aTOMHBIX OpOuTalel, HOH, MOJIeKya,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKUCICHUS, XUMHUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIA CKeJeT, PyHKIIMOHAIbHAS
IpyIa, pagdkan, CTPYKTypHbIE GopMylbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), HM30MEpHsl CTPYKTYpHasT W TIPOCTPAHCTBEHHas (TreomMeTpuyecKas,
ONTHUYECKasI), H30MEPhl, TOMOJOTHYECKHN psii, TOMOJIOTH, YIJIEBOAOPO/IHI,
KHCJIOPOJI- U a30TCOJIepKAIMe OPraHWYEeCKUE COCAWHECHHUS, MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUs; TEOPUHM, 3aKOHBI



(nepuoanueckuii 3akon J[. M. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BeecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB, 3aKOH COXPAHECHHUSI
U TpEeBpalleHus] SHEPIMM NP XUMUYECKHX pEaKlUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEACTABICHHUS
0 MEXaHM3MaxX XUMUYECKHUX pEaKIHM, TEePMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKAaHMs, O B3AMMHOM BJIMSHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3pdexToi, opueHTanTsl I u I pona);
(akTONOrMYEeCKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHM M Oe30MacHOM
UCIOJIb30BAaHUM BaKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPaKTHYECKOU
JESATENbHOCTH  4YelloBeKa, OOMIMX  HAyYHbIX  MPUHUUIAX  XUMHYECKOIO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOACTBA METaHOJIa, IEpepadoTKu HePTH);
c(OpMHUPOBAHHOCTh YMEHMI: BBISBJISATH XapaKTEpHbIE MPU3HAKH MOHSITHM,
YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MPHU
OMKMCAHUM COCTaBa, CTPOEHUS U CBONCTB OPraHUYECKUX COCIMHEHUN;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JIJIsl COCTABJICHUSI MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYII OPraHUUECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIHMM U PACKPbIBATh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUA  TOCPEICTBOM  COCTABJICHHUS
ANIEKTPOHHOTO OallaHca »JTUX peaklMid, peakluuii HOHHOTO oOMeHa MyTEéM
COCTaBJIEHUS UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHECHUM;

U3rOTaBIMBAaTh MOJEIH MOJIEKYJI OPTaHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTAaHABJIHMBATH MPUHAJIC)KHOCTh M3YyUYECHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpylnme COEIUHEHHM, JdaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOi
HoMmeHknarype (IUPAC) u npuBOAWTH TPUBHAJIBHBIE HAa3BaHWS MJI1 OTACIbHBIX
IIPEICTABUTENICH OPraHUYECKUX BEILECTB (3TWJIEH, alleTWIEH, TOJIYyOJ, IVIMLEPHUH,
ATUJICHTIUKONb, (eHon, QopMalbaeru, aleTaabAerui, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCIJIOTAa, CTEApUHOBAs, OJIEMHOBAs, NAaIbMUTHHOBAS KUCJIOTHI,
TJIMIUH, aJaHuH, MaibTo3a, QPYyKTO3a, aHWIWH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U ApYTHUe);

cOpMUPOBAHHOCTh YMEHHS OIpEAesATh BHA XUMHUYECKOHW CBS3M B
OpraHMYECKUX COEIMHEHUAX (KOBAaJIEHTHAas M HWOHHAas CBA3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHUS TEOPUU CTPOEHUs
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMUS;



chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaJIUCHOB,
aJKWHOB, apOMAaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, TPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJEBOJOB (MOHO-, 1U- U TIOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUM C MCIOJIB30BAHHEM CTPYKTYPHBIX
bopmyi;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKJIAaThb HA KOHKPETHBIX MpUMEpPaxX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KpPaTHOCTH Y TUIIA KOBAJECHTHOM CBS3U (G- U TT-CBSI3M ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HedThb, MNPUPOIHBIM Ta3, Yyrojb), CHOCOOBI ero mnepepadboTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
MeToAaX TMO3HAHUS — HAOIIJICHUHN, U3MEPEHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(pea’abHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTEILHOM NESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATH3aLIUIO0, BBISIBIICHUE NMPUYUHHO-CJIEICTBEHHBIX CBSI3€H — A M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHII;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMHUUECKUX 3HAHHUH C
HNOHATUSAMHU U TPEJICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0onee OCO3HAaHHOTO TIOHMMAaHHUS CYIIHOCTH MaTepHaJIbHOTO €IMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMUS IO OPTaHUYECKOW XUMHH i OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

chOpPMHUPOBAHHOCTh YMEHUW: TPOBOJUTH PaCUYEThl MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHHUSIM XMMHUYECKHX PEAKIMA C MCTOIb30BaHUEM (PU3MUYECKUX
BeMMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIMINX
BEILIECTBA C KOJMUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHUYECKOUN
dbopMyInBl BelIecTBa MO W3BECTHBIM MACCOBBIM JOJIIM XMUMHYECKHUX JJIEMEHTOB,
MPOYKTaM CrOopaHusl, TNIOTHOCTH ra3000pa3HBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBAThH, AHAIIM3UPOBATHh M OIEHUBATH
C TMO3UIMH  SKOJOTMYEeCKOM  Oe30MacHOCTH  MOCJHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUS JIJISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENbHO IJIAHUPOBATh U MPOBOIUTH
XUMUYECKUI S3KCINEPUMEHT (MOJIy4YEHHE U HU3YYEHUE CBOMCTB OpPraHMYEeCKUX



BEILIECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPTraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady MO pAaclO3HABAHUIO OPraHMYECKUX BELIECTB) C COOJIIOJEHUEM IPABUII
O0e3omacHoro oOpalieHusi ¢ BElIeCTBAMU U JIA0OPATOPHBIM O0OpPYAOBAHUEM,
dbopmynupoBaTh 1€Jb MCCJICAOBaHUSA, NPEACTaBIATH B pPa3aIudyHoONl Qopme
pe3yAbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

co0JII01aTh MpaBUiIa SKOJOTHYECKU 1EeIeCO00pa3HOTOo MOBEACHUS B OBITY U
TPYJIOBOM JEATEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKArOIIEH
IPUPOTHOM CPebl U TOCTUKEHUS €€ YCTOWYUBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTb TOKCHUYECKOTO JICHCTBUS Ha JKUBBIE OPTraHU3MBbI
OTpeIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci nokasatens [1JIK;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHUMW: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUK B PA3IMUHBIX UCTOUHHMKAX (HaydHas U yueOHO-HaydHAas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATh XUMHUUYECKYIO MH(pOpMaIuio, mepepadaTpiBaTh €€ U MCIOJIH30BAThH
B COOTBETCTBHH C MOCTABIECHHON yueOHOM! 3a1auei.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUAIBHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHUU NPHUPOABI, O MECT€ U 3HAYCHUU
XUMHHU B CHCTEME €CTECTBEHHBIX HAayK M €€ poJii B OOECIEYEHUH YCTONYHBOTO
Pa3BUTHSA, B PEHICHUH MTPOOJEM HKOJOTHUYECKOW, SHEPreTHYSCKOW W IHUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIIEUECHHH PALMOHAIBLHOIO MPUPOAOIOJIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUA M OOMmIed KyIbTypbl 4YEJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3J0POBbI0 U HPHUPOIHOMN

cpene;
BJIaJIcHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOMOJIArarue IOHATUS — XUMHYECKUU 3JIEMEHT, aToM, SApO aroMma,

M30TOIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbBIE OpOUTaIN, OCHOBHOE U
BO30YXIEHHOE COCTOSHHUS aToMa, THOpHAM3alus aTOMHBIX OpOHWTajieH, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPHUILIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHUYECKass CBsI3b (KOBAJICHTHAs, MOHHAs, MeETaJUINYecKasi, BOJOPOJHAs),
KpPUCTAUINYECKAsT PENIETKa, XHUMHUYECKas peakiys, pPacTBOpP, IJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DAJICKTPOJUTHUYECKAS JTUCCOLMAIUsA, CTENEHb JUCCOLMAIINH,
BOJIOPOJHBIN TOKa3aTeldb, OKHCIUTENb, BOCCTAHOBUTENb, TEIIOBOM dS(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XMMHUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHUE;



TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON AUCCOIMALUU, TEPUOTUYECKUN
3akoH [[.11. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3AKOH COXPaHECHUS U
MPEBPAIIECHUS SHEPTUU NPU XUMUUYECKUX PEAKIMUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKHUUN SI3BIK
XUMHUHM, MHUPOBO33PEHUECKHE 3HAHUA, JIeKAIIME B OCHOBE TOHUMAaHUS
NPUYMHHOCTH M  CHUCTEMHOCTH  XUMHYECKHX  SIBICHUN;  COBPEMEHHBIC
MPEJICTABICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MPEACTABJICHUS O MEXaHU3MaX XUMHUUYECKHUX
peakuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  HMX
NPOTEKAHUSA, O XMMHUYECKOM PAaBHOBECHUM, PACTBOpPax M AUCIEPCHBIX CUCTEMaX;
dakToIOTHUECKHUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, MOJYyYCHUH U O€30macHOM
UCIIOJIb30BAHUM BAKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUUECKOM
NEATeIbHOCTH  YeJloBeKa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTEpHbIE TMPU3HAKKU TOHSITHUH,
yCTaHABJIUBAaTh UX B3aMMOCBSI3b, MUCIOJIb30BATH COOTBETCTBYIOIIME TMOHATHUSA MPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHus GOpMyJ BEIIECTB M  YpaBHEHUW XMMHUUYECKHX  pEaKIui,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJIGHTHOCTh U CTEIEHb OKUCIIECHUS
XUMUYECKUX BJIEMEHTOB B COCIMHEHUAX, BUJI XUMHUUYECKOW CBA3M (KOBAaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOPOJHAsA), THUI KPUCTAJUIMYECKOHM PEIIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIECTB OT
BHJla XUMHUYECKOW CBS3M M THUIA KPUCTALIMYECKOW peméTKu, OOMEHHBIM H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHHH:  KJacCH(UIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA IO UX COCTABY, XUMUYECKHE PEAKIUU 10 PA3JIMYHBIM MIPU3HAKAM (YUCTY
M COCTaBy pEarupyroniux BEIIeCTB, TETIOBOMY 3G (]eKTy peakiuu, U3MEHEHUIO
CTeTICHEH OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaau3aTopa W
JPYTHE); CAMOCTOSITEIIEHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS KJIacCH(PUKAIIUN
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKoHa JI.
W. MeHnpneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BATh SJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMMHWYECKHUX DJIEMEHTOB II€PBOrO—YETBEPTOTO IEPUOJOB
Ileppuonnueckorr  cucremsl .M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPTeTHUYCCKHE YPOBHW», «IHEPrEeTHUYECKHE IMOMYPOBHW», «s-, P-, d-aToMHbBIE



opOuTaIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHuM 1o mnepuomaM U rpymnnaMm Ilepuommueckon cucremsr [l N
MeHnneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMH C
MOMOIUIBI0 YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHHUSI  PACKpPbIBATh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX peakIui; peakluii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX TMOJHBIX U
COKpAaIlIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30BaHus (Ha MpUMeEpe TMIPOKCOKOMIIEKCOB IIMHKA U aTFOMUHUA);

c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIMN C Y4ETOM HMX DHEPreTUUYECKUX XAPaKTEPUCTUK, XapaAKTEp
U3MEHEHUSI CKOPOCTH XHUMHYECKOM peakluM B 3aBUCUMOCTH OT Pa3jIUYHBIX
(hakTOpOB, a TaK)Ke XapaKTep CMEIICHHUS XUMUUYECKOTO PABHOBECHS MO BIUSHUECM
BHEIIHUX Bo3jaeicTBui (npuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIINH,
JeXanme B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHIHUIBI XUMHYECKUX IPOU3BOJCTB; LEJIECOO0PA3HOCTD
NPUMEHEHHUS] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHUS PUCK-TIONIb3A;

c(hOpMHPOBAHHOCTh BIAJICHUS CHUCTEMOW 3HAHMA O METOJIaX HAYy4YHOTO
MO3HAHUSL SABJIICHUW TPUPOJALI — HAOMIOJEHNE, HW3MEPEeHHE, MOJCIUPOBAHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSATH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM MCCIIEIOBAHUY BEILIECTB
U g OOBSCHEHHUS XHUMHYECKUX SIBICHHWH, HWMEIOIIUX MECTO B MPHUPOJIE,
MIPAKTUUYECKOMN AEATENBbHOCTH YEJIOBEKA U B IIOBCEITHEBHOW JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSMM WU TPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MaTePUATBHOTO €TMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS TPOBOAWTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJISI BELIECTBA B PACTBOPE» M «MOJISIpPHAS KOHLIEHTPALUS»;
MaccChl BEIeCTBa WM 00BbEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3 dexTa
peaKUnK; 3HAYECHUS BOJOPOJHOTO IIOKAa3aTels PaCTBOPOB KHUCIOT W UIEJIOYEH C
M3BECTHOM CTENEHbIO AMCCOLManuu; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO W3 MCXOJIHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
onpeaeaEHHON MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA WM JIaHO B M3OBITKE



(MMeeT mMpUMECcCH); JOJHM BBIXOJIa NPOJYKTA pPEaKUUH; OOBEMHBIX OTHOIICHUM
ra3osB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEJHHO IUIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUH  SKCIepUMEHT  (MpOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOJATBEPIKICHUE KAUECTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHUE
Cpeabl pPAcTBOPOB BEILIECTB C MOMOIIBIO HWHIWKATOPOB, H3YYECHUE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, perieHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOJIroIeHuEM TpaBmil 0€30MacCHOTO O0paIleHusl ¢ BEIIECTBAMHU U JaOOpaTOPHBIM
obopynoBanueM, ¢GOpMyIUpOBaThH IeJdb HCCJICIOBAaHUS, MPEICTABISITH B
paznuuHoON (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATh MPABUJIA TOJb30BAHUS XUMUYECKON
nocyon u JyabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHuss ¢ BeleCTBAaMU B
COOTBETCTBUM C MHCTPYKIIMSIMU TI10 BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, DJKOJIOTHYECKH I1€JIeCO00pa3HOro IOBEACHUS B OBITY U TPYAOBOMU
NEATEBHOCTH B ILIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHOMN
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, ITOHMMAas cMbIc noka3atrens 11JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIH TTOUCK
XUMUYECKOU HHGOPMAILIUK B PA3IMUHBIX UCTOYHHMKAX (HaydHas U yueOHO-HaydHAas
JuTepaTypa, CpeAcTBa MaccoBor mHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3MPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, TiepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adecii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Komriecreo tacos
w/n NpPorpaMMBb Beero Konrpoabubie | IIpakTHyeckue
padoTsbI padoThI
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYeCcKUX coequHeHuil A. M. 8
byrneposa
Hroro mo pazueny 8
21 [IpenenpHBIE YrIIEBOIOPOIBI — AIIKAHBI, 5
IUKITOATKaHbI
99 HenpenenbHbIe YyraeBOIOPOIBI: ATKEHBI, 14 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomaTH4eCcKue yriaeBo0poabl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 l"asioreHnIpon3BOAHBIC YTIIEBOIOPOJIOB 4 1
Hroro mo pazgeny 35
3.1 Cruptel. ®eHon 11 1
KapOouumnbHbIe COeTUHEHUS: allbIETUIbI U
3.2 keToHbl. Kap6oHoBbie kucnoThl. CliosKHbBIE 21 1
a¢upsl. XKupbl
3.3 VraeBoanl 9 1
Hroro no paszneny 41
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 1 2
Hroro no paszneny 12




5.1 BBICOKOMOTIEKYIIIPHBIE COCTUHEHUS 6

Uroro mo paznmeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Ne i/ Kourpoububie | IIpakTuyeckue
HPOTPANMEL Beero padoTsbI padoThI
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 9
anemeHToB J[. 1. Meneneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazueny 39
2.1 Hemeramsr 31 1 3
2.2 Mertanibl 23 1 2
Hroro mo pazgeny 54
31 Mertopb! MO3HAHKS B XUMHUH. XUMUS U 9
KU3Hb
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECTMHEHHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN

[IpencraBnenue o KiaccuPpuKamy u
cucremarnueckas Homenkiarypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/Iﬂ n 0606IJ_ICHI/IC 3HAHMUH 110




TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue U XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl MosTyuyeHus: U IpUMEHEHUe
AJIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHuEe MOJICKYJIIPHOUN (hOPMYIThI
OPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHnE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKue 1 XMMHIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBA

16

CrniocoObl nosTyyeHHs U IpUMEHEHUe
AJIKEHOB




[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 OTpe/IeNIEHUE MOJIEKYIIPHON (POPMYJIBI
OpraHMYECKOro BEIIECTBA
AJNKaJIueHbI: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIUPOBaHHbIE.
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

99 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3uvecKue CBOMCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEaKIUU HA TPOUHYIO CBSI3b

o5 CrniocoObl nosTyyeHHs U IPUMEHEHNE
AJIKMHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMMHMYECKON PEeaKLUU

97 Cucremaru3zanus 1 00oO01IeHre 3HaHUH 110
TEME
ApeHbI: TOMOJIOTHYECKUH P, oO11ast

08 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30I1a U ToJIyou1a, UX (GU3NUecKue




CBOICTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCICHAE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNEe MOJICKYIISIPHON (hOPMYITBI
OpPraHUYecKOTO BElIecTBa

33 CriocoOblI MosTyueHus: U IpUMEeHEeHue
apeHoB

34 ['enetnueckas CBsA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peakmuii. Cucremaruzarus u 00001eHne
3HaHUH 1O TEME

36 [Ipuponnsiii ra3. [lomyrabie HeTSIHBIC
rasbl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

38 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HepTH

39 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU
KJIaccaMU YIJIeBOI0POI0B

40 ["anoreHONpPOU3BOIHBIE YTIIEBOIOPOIOB:

QJICKTPOHHOC CTPOCHUC,; pCAKIINN




3aMCIICHUS raJIOr€Ha

41

JeicTBue 1ienoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamys 1 00001IeHrEe 3HAHUI 110
pazneny "YrieBomopoasr"

43

KonTponsHas pabora no teme
"YrneBonoposr"

44

[IpenensHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccu(ukanus,
(uznueckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl mosTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTbie 3¢hupbl: HOMEHKIIATYPA U
HU30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CITUPTHI: ATHJICHIITUKOJIb U
TJIMIEPHH, UX QU3HYECKHE B XUMHUUYECKHE
CBOMCTBA

49

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
MHOT'OATOMHBIX CIIUPTOB

50

@deHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHe
cBoiicTBa. TOKCMUHOCTH (peHoa

51

XuMHYecKue cBoicTBa (heHoa

52

CrniocoObl nosryyeHus U NpUMEHEHUe




(denoia

53

[Ipaktudeckas padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 3334 110 TEME
"Criuptel 1 peHoB"

54

Cucremarusaims 1 00001IeHrE 3HAHUHA 110
TEME

55

AJ'II)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOeHUE KapOOHUIILHOW TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyia,
HU30MEpHA U HOMCHKIJIaTypa

56

AJNBAETUIBI M KETOHBI: (hU3HYECKUE
CBOWCTBA; pEaKIINK TPUCOCTUHEHUS

57

Peakiuu oxuciieHNs 1 KaueCTBEHHBIE
peaKIuu aJIbICTHIOB U KETOHOB

58

CriocoObl MOTy4YeHHS aJIbICTHIOB U
KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKue CBONCTBA

61

XuMHJecKre cBolicTBa MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KHCIIOT

63

OCOoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX




kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI mosTy4eHHs U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHUECKUN PSIJI,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upos

68

Pemenune pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUUYECKOMN PEAKIUH, Ha ONIPECIICHUE
MOJIEKYJIIPHON (DOPMYIIBI OPTraHUIECKOTO
BEIIlECTBA

69

[Ipaktuueckas padota Ne 3. Permenue

9KCIEPUMEHTAJIbHBIX 33/1a4 110 TeME

n n
Kap6onoBsie kucnotbl. CioxHbIe 3QUPBI

70

XKupsr: crpoenue, punvecKue u
XUMHUYECKHUE CBOMCTBA (TUAPOIIHI3)

71

Oco0OeHHOCTH CBOICTB KHUPOB,
COJIepIKalIUX OCTATKH HETIPEeACIbHBIX
XKUPHBIX KUCTOT. JKupbl B mpupoe

72

MbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, uX Motollee neiicteue. Ilonstue o
CUHTETHYECKUX MOIOLIUX CPEACTBAX
(CMO)

73

I'eneTnueckas CBA3b YIJIEBOAOPOAOB U
KHUCJIIOPOACOACPKANX OPraHUICCKUX




BCIICCTB

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

74 .
peakiuit

75 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110
TeMe
OO6mast XxapakTepUCTUKA YTIIEBOJIOB U

76 KJTaCCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3nyecKue cBOMcTBa 1
HaX0XJICHUE B TIPHPOJIC

78 [TpuMeHeHHe TIIFOKO36I, €€ 3HAaYCHUE B
KU3HEJICATCIILHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajibTo3a U

79 nakto3a. Haxoxaenue B mpupoe u
MIPpUMEHEHHE JrcaxapuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII,

80 (bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a1a4 Ha

82 oTpeJieNieHue JI0JIM BBIX0OJIa MPOIyKTa
pEaKIuu OT TEOPETUIECKH BOZMOKHOTO

83 CucremaTu3anus 1 00001IeHHEe 3HAHUN IO
pazneny
KonTponsHas pabota o Teme

84 "Kucnopoaconepxaiue opraHu4ecKkue
coeMHeHus"

85 AMUHBIL: K1accu(UKalus, CTPOSHUE

MOJIEKyYJI, 001as popmyina, U3oMepus,




HOMEHKJIaTypa 1 (pU3HUECKUe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(aTHIECKUX
aMUHOB

87

AHWINH: CTpPOEHUE aHWINHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MosTyuyeHus: U IpUMEHEHUe
anupaTUIECKUX aMUHOB

89

AMMHOKHCJIOTBI: HOMEHKJIATYpa U
n3zoMmepusi, pusnveckue CBONCTBA.
OtnenbHbIE IPEACTABUTENH O
AMUHOKHCIIOT

90

XuMHYecKnue CBOMCTBA aMUHOKUCIIOT, UX
OMOJIOTUYECKOE 3HAYCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUI0B

91

Benku xak mpupoHbIe TIOJTMMEPHI;
CTPYKTYpPHI OCITKOB

92

XUMHYECKHE CBOMCTBA OEJIKOB

93

A30Tconep>1<aume reTCPOHUKINYCCKUC
COCAUMHCHUS. HYKJ'ICI/IHOBI)IC KHUCJIOTHI:
COoCTaB, CTPOCHHUEC U Oouojoruyeckas PpOJib

94

[IpakTuueckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"AzoTcoaepxaniue opraHu4ecKue
coequueHus"

95

IIpaktuyeckas pabora Ne 5. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Pacrio3HaBaHn€e OpraHMYECKUX
coequHeHun"

96

KonTtposnpHas paboTa o teme




"A30TcoepKalue OPraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATUSI XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl KX CUHTE3a —II0JIMMEPHU3aLUs U
MOJIMKOHACHC AU

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HaTypaJlbHbII
CUHTCTUYCCKUEC KayIYyKHU. Pe3nna

100

BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl cienuaibHOro
HAa3HAYCHUS

101

[Ipaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue I1acTMacc U BOJIOKOH"

102

O060011eHre U cucTeMaTu3anus
M3Y4YEHHOI'0 MaTepuaia 1o Teme
"BbricOKOMOJIEKYIApHbIE COCTUHEHUA"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
3JIeMEHT. M30TOIbI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMudeckux 2JIeMEHTOB (s-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue >eKTpOHOB TTO aTOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buasl xumudeckoii cBsa3u. MexaHH3MBI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEaKIUil.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie u I'eTECPOrcHHbIC pCaKINN

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"Bausiaue pa3nnyHbIX (aKTOPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. CrerneHn




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokaszarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTAHOBHUTEIIHN

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XUMHUYECKHEe peakiuun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxxenne HemetaiioB B [leproanueckoi

40 CHUCTEME XMMUYECKHuX 3jeMeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3NUYeCcKHe CBOMCTBA HEMETAJIIOB

41 AnnmoTponus HEMETaJuIoB (Ha IpuMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuabl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(dbu3uvecKkue u XuMHU4eckue cBoiicta. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpl hocdopa, pochopcoaepxarniie
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrinepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoXeHue B IpUpoJie, CIOCOObI

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHUEBast KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 Cucremaru3zanus u 0000IIeHne 3HAHUHN TI0
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO0mas xapakTepucTuka MetamioB [A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

JXK€cTkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumug




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., Ipo3noB
A.A., Jlynun B.B.; nox penaxmueii Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox penakiueit Jlyanna B.B., O61ecTBo ¢ orpaHUYeHHO W OTBETCTBEHHOCTHIO

«IPODAy»; AkrnonepHoe odmiectBo «M3narenbcTBo «IIpocBemienue»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Metoaudeckue matepuansl 1o xumun 10-11 krace (mpoduibHBINA YPOBEHB)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

https://lbz.ru/metodist/iumk/chemistry/e-r.php

https://fipi.ru/



http://www.chemistry.ssu.samara.ru/






