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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-HAy4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy uX K OBICTPO MEHSIOIUMCS YCIOBUSM U3HU B COLIUYME, a TaKKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpOOHYI0 ~ MHTEpIPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJAraroIUMH
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, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydYarommxcs B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX 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 00pa3oBaHUs, COJACPXKATEIBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
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 BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeNEHHBIN TPOdOHITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTENbHON MPOTrpamMMbl CpeaHero oO0Iiero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUILIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumusi». [lpu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHUW TI0JTydaeT OmpeAeIEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3YUYCHMsI TpeaMmeTa obOecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
OPOTEKAHUS PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KHMHETUKH
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHU! npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIEccax U JEKTPOJIN3€E PACIFIAaBOB U pACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJAEpPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0IbIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJspHas Teopusi B (DU3UKE), 3aKOHbI COXpAHEHUs



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouosiorndeckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
00IIIeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MaremaTtuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON 1 MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHMU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIIMI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJUMBIX IS TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TIEJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH H3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS 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 yncIo 9acoB, MPEAYCMOTPEHHBIX NIl M3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

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 CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIHMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudueckuit psn alkuHOB, 001mast Gopmysna, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzomna. IlpencraBmenne 00 OPUEHTUPYIOIIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YIIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTWJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccuukauua. Dusmdeckue CBONCTBA  MpeAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb U TIULEpUH. DPu3ndeckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CmocoObl TOJMy4YeHUS € MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydeHust ¥ npuMenenue penona. Genonpopmanbaeruanas cModa.

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  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIuu
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. dusnyeckue cBoncTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaAKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajauKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenn BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe W XUMHUYECKHE CBOWCTBA: THUIPOIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBIACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapiuBaronme 1 HEBOCCTAHABIIMBAIOIIME JUcCaxapuibl. [ uaposins
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMaja: THAPOJIHN3, KAYECTBEHHAs pPEaKUus ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
auammuHacepeOpa(l) u  ruapokcuaom  meau(ll)), peakuus raMIEpUHA €
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
denoinb, «KapooHoBbie KUCTOTHI. CIOKHbBIE 3PUPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyi, obmas ¢opmyia, U30MEpHs, HOMEHKIATypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3anMHOe BiMsSHUE TPYNI aTOMOB B MoJjieKylse aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPeCTaBUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUPOJIN3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEIKOB B BOJE, JCHATypamus OCIKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPONPOBOISAIIME OJMMEPBI, OHOpa3IaraeMble MOJIUMEpHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuétnrle 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUHU OPraHUYECKOM XUMHUU 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, HAYUHBIN (DaKT, rumoTesa,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3WYECKHME BEIWYWHBI, CIMHUIIBI W3MEPEHHUS, CKOPOCTh, JHEPTHs,
Macca.

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



¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUH.

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

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b MepUOAMYECKOro 3akoHa M Ilepumoamdeckoil cucTeMbl
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 CBs3U. KpaTHele cBsaA3u. Bomopoanas 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 coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

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

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamioruaparsl.



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

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI U MPEBPAIICHUA
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas auccornuainus. CuwibHbie U cla0ble AJIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBHUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOICOAEPKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHenne cepbl U €€ COEIUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSMHECHUMN. A30THBIC YI0OpECHMUSI.

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIUY.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPa30BaHHBIX YIJIEPOIAOM, U €ro
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetamioB B Ilepuoanueckor cucteMe XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN psif HanpspkeHUd MeTawioB.  OOmme  crnocoObl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, (QU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IMPHUMEHEHUE MPOCTBIX BEIIECTB W HX COCIUHCHUI.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB noOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi 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
OKUCJIMTENbHBIE CBOMCTBA. [lonydeHne U npuMEeHEHUEe XpoMa.

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

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: mnomydyeHue, (PU3MYECKMEe WM XUMHYECKHE CBOHCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIUU «MeTalibl W CIUIaBbl», B3aUMOJECHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
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 MOATP YIIT».

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BElIECTB (HA MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIU OJIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIeCTBA B pacTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX 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.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, OJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
du3nyeckre BeIUYNHBI, €IUHUALIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

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

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOIMAEMbIE, TOTUINBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAJIOB, OJOJCKTPOHHAs
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEICHUIO; HAIMYME MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHON M TMPAKTUYECKOW JEeATEeIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, 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
OTHOIIEHUH B KOJIJICKTHBE;

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

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YBOXEHHUSI K IPOILECCY TBOpYECTBA B OOJACTHM TEOPUM M IMPAKTHYECKOIrO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATSIHPHBIX MOTHBOB B TIOJYYCHUH | TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IIEHHOCTH TMPaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymed mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMJIie;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, 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 pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, 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-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs 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 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM 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 pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
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 JJOrUYecKHe JeiCTBUS:

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

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

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

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIS KJIACCH(PUKALUU 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, GOPMYJIUPOBATH BHIBOIbI 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 ITO3HABATECIBHBIX W TPAKTHYCCKUX 3aj]ad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB M XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICI0BAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

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 eé JIOCTOBEPHOCTD 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 PA3TMYHBIX IOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXKIpeAMEeTHbIe ((QHU3UYecKue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B XO€ IUATIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX U HCCJIEIOBAaTENbCKUX 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

[IpenmeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHUIO, MHTEPIIPETAIIMU M MPEoOpPa30BaHUIO 3HAHUM, BHUBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHMS Kypca «OpraHuyeckass XuUMUSA»
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



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOuWTalield, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akon J[. M. MennueneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUud MpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllhue B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; TpeICTaBICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekThl, opueHTanThl | 1 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
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIMBATHUX B3aWMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINE TMOHATHSA TPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHI:

UCTIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUIsl COCTABICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS! XUMHUYECKHX PEAKIIMNA M PACKPHIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi  TOCPEJCTBOM  COCTABIICHHSI
ANIEKTPOHHOTO OallaHca »JTUX pEaKIWid, pPeaKknuid HOHHOTO OO0MeHa MyTEéM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynmne COCIUHEHWH, JaBaTb WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3OBaTh  COCTAaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUI U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpaTHOCTH U THUINA KOBAJIEHTHOW CBS3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIONCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIC ONEPAIIUN MBICTUTEIHHON
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TPUUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI M3YUYEHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKON XUMUM JJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

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

c(hopMHUPOBAHHOCTb YMEHMI: MPOTHO3UPOBATh, AHATM3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 UHpOpMaIUio, epepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTHU SIBJIEHUM 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 JHEPruu, B OOECICUCHHH PAllMOHAJIBLHOTO MPHUPOJOINOIL30BaHUs, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, B&JICHTHOCTb, AJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3¢ deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS SHEPTUM NMPU XUMHUUYECKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHHM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, IMOJYyYCHHH M OE€30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISABIATH XapaKTEPHBIC MPHU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAsI), THUMN KPUCTALIMYECKON PpEmETKU
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 ~ YMEHHUW:  KJIAaCCUPUIMPOBATh:  HEOPTraHUYECKHUE
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); CaMOCTOSTEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJI KiIacCU(DUKAIIAN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPaBHEHWUW;  peaKkUud  TUAPOJW3A;  PEaKUuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

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

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TMPUPOABl — HAOMIOACHUE, H3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKHUX SBICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOAMUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TENI0BOro 3ddexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JAaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOI'O COCTAaBa HEOPIaHMYECKUX BELIECTB, OMpPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30TacHOT0 OOpaIIeHHs C BEIIECTBAMHU U JTaOOPATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi (QopMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, HYKOJOTHYECKH IE€JIECOO0pPA3HOTO TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(]OpMaIHio, nepepadaThiBaTheé U HCIOJIH30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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padoTsbI padoThI
pecypcsl
Paznen 1.Teopernyeckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9 1
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2.Heoprannuyeckasi Xumus
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pa3nena 3. Xumus u :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 8







I[TIOYPOUYHOE IVIAHNPOBAHUE
10 KJIIACC

Ne
n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHsbie
paboThl

[IpakTnueckue
paboTsl

ara
U3YYEHUS

ONEeKTPOHHBIE
uuppoBbIe
00pa3zoBaTesbHbIC

pecypcsl

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNEe 0 MHOIr000pazuu
OPraHNYeCKUX COCTMHEHUN

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

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHst OpraHMYECKUX COCIUHEHUM
A. M. bytnepoBa

Bunel u3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIEC AP DEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 10




TEMCE. Cmapmoeaﬂ OUACHOCMUKA.

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIATypa U H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ H30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHbIX 3a71a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IIeHE 3HAHUN 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LMC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKknue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUS U MPUMCHCHUC aJIKCHOB

17

IIpaktuyeckas padora Ne 1 o reme




"[lonydeHue FTUIIEHA U U3yYEHHUE €TO
CBOMCTB"

Pemienne pacu€THbIX 3aJa4 Ha ONpPE/IEICHUE

18 MOJICKYJISIPHOHM (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA
AJKaJIMEHBI: COMPSHKEHHBIE, H30JUPOBAHHBIC,

19 KyMmynupoBaHHble. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TTCHOB

21 CriocoObl nosTyueHus: U IpUMeHEeHue
aITKaJIMeHOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 001Ias

99 (dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3uvecKue CBOMCTBA

23 XUMHYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHbIE peakiMy Ha TPOHHYIO CBSI3b

25 CrocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB

26 Pemenue 3aaau: pacy€Tsl IO ypaBHEHUIO
XUMHYECKON pPeaKInu

97 CucremaTu3zanus 1 0000IIeHHe 3HAHUN IO
TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJl, 00IIast

)8 dbopmMyna, HOMEHKIATypa. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OeH3051a ¥ TOJTyoJa, NX GU3NYECKUE CBOMCTBA

29 XUMUYECKUE CBOMCTBA aPEHOB: PEAKIIHH




3aMCIICHUA

XHMMHUYECKUE CBOMCTBA apEHOB: PEAKLUU

30 MIPUCOCTUHECHMS, OKUCIICHAE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XHMHYECKHUX CBOWCTB CTUPOJIA
Pemenue pacuéTHBIX 33129 Ha ONPEICTICHIE

32 MOJICKYJISIPHOH (hOPMYJTBI OPTaHUIECKOTO
BEIECTBA

33 CriocoOblI moTy4eHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBSA3b MKy PA3THIHBIMH
KJIaccaM¥ YTIIeBOIOPOJIOB
Pacu€thl 0 ypaBHEHUSAM XUMHUYECKUX

35 peaknuii. Cucremaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Tpuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI

37 KaMeHHBIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

38 Hedtp 1 ciocoOw1 €€ mepepaboTKH.
[IpuMeHeHne MpoAYKTOB MepepaboTKH HEPTH

39 ['eneTrueckas CBsI3b MEXIY Pa3IMYHBIMU
KJIaccaMU YTIIEBOIOPOJIOB
["anoreHONIPOU3BOTHBIC YTIICBOIOPOIOB:

40 AJIEKTPOHHOE CTPOCHUE; PEAKIIMH 3aMEIICHUS
rajjoreHa
JlelicTBue 1enoveit Ha raJIoreHIpOU3BOIHBIE.

41 B3aumoneiicTBue AUTanoreHaIKaHoB C

Marim€M U IMHKOM




pazneny "YrieBoaopoasr"

KonTtposnsHas paboTa o teme

43 "VYrneBoaopoisr"
[IpenensHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,

44 CTPOEHME MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3ndeckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOATOMHBIX CITHPTOB

46 CriocoObl nosTyueHus: U IpUMeHEeHue
OJTHOATOMHBIX CITHPTOB
[TpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHS,

47 0COOEHHOCTH (PU3MYECKUX U XUMUUICCKUX
CBONCTB
MHoroaToMHbI€ CIUPTHI: STUICHIIIUKOIb U

48 TJIMIEPHH, UX PU3HUECKHE U XUMHYCCKHE
CBOMCTBA

49 CriocoOsl MoTyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CIUPTOB

50 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHomNa

51 XuMHYecKue CBoMCcTBa (heHoIa

52 CriocoOblI mostydeHus: U mpuMeHeHue ¢eHosna
IIpakTtuyeckas padota Ne 2. Pemenue

53 9KCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe "CIupThI
u eHombr"

54 CucremaTu3aius 1 0000IIeHre 3HAHUN TI0




TEMC

55

AHBI[CFI/I[[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNbAETUIIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIIMH TIPUCOCTUHEHUS

57

PeaKIII/II/I OKHUCJICHUS U KaUCCTBCHHBIC
pPCaKuu aJIbACTUAO0B U KETOHOB

58

CriocoOpl MOTy4YeHUs aTbJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIpE/IeTIbHBIE KapOOHOBHIS
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHCIOThl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTH4YeCcKHX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHUCIOT

64

Ilonstue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT

65

CrniocoObl nosTyyeHHs 1 IpUMEHEHNe




KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(DUPBI: TOMOJIOTHYECKUHN P,
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

du3nYecKue U XUMUIECKHE CBOHCTBA YPUPOB

68

Pemrenne pacy€THbIX 3aa4: 0 YPABHEHUIO
XUMHUYECKON PEAKILNH, HA ONPEIICIICHUE
MOJIEKYISIpHOM (POpMYIIbl OPraHN4ECKOro
BEIIECTBA

69

[IpakTnueckas padota Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI"

70

XKupsl: ctpoeHue, GU3MUEeCKAe U XUMHISCKUE
CBOMCTBA (THAPOIH3)

71

OcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX
OCTaTK! HENPEACIbHBIX JKHUPHBIX KHCIIOT.
2Kupsl B mpupoe

72

MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, NX Moromee aecteue. [loHsaTue o
CHUHTETHYECKUX Motonux cpeactrax (CMC)

73

I'enetnueckas cBI3b YrjI€BOJOPOJ0B U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

74

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peakiui

75

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_ICHI/IC 3HAHMUH IO
TEMC

76

OO11ast XapakTepUCTHUKA YIIIEBOJOB U
KJaccu(uKanys yriaeBoJ10B (MOHO-, IU- U




MIOJIMCAXapH/Ibl)

MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U

" HaXO0XJICHUE B TIPUPOJIC

78 [IpuMeHeHHe TIIIOKO36I, €€ 3HAaYCHUE B
KU3ZHEICATCIILHOCTH OpraHu3Ma
Jucaxapuiel: caxapo3a, MajibT03a U JIAKTO3A.

79 HaxoxaeHue B pupo/ie U IpUMEHEHUE
JFICaxXapuI0B
[Tonmcaxapupl: CTpOSHUE MAaKPOMOJICKYIL,

80 (u3HYecKre U XUMUYIESCKUE CBOWCTBA,
MIPUMCHCHHE

81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHBIX 337129 Ha ONPEICTICHIE

82 JIOJIA BBIXOJIa TIPOJIYKTA PEAKIIUUA OT
TEOPETUYECKH BO3MOKHOTO

83 CucreMaruzanys 1 0000IeHNE 3HAHUI IO
pazneny
KounTponbnas pabora o teme

84 "Kucnopoaconepskaiiyue opraHu4ecKre
coequHeHus"
AMUHBIL: K1accuuUKalus, CTPOSHUE MOJIEKYT,

85 obmras ¢popmysa, U30Mepusi, HOMEHKJIATypa U
(uznueckue cBoicTBa

86 XUMUYECKUE CBOMCTBA anu(paTHUECKUX
aMUHOB

g7 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

88 CrniocoObl mosTyyeHHs U IpUMEHEHNe




anmn(aTUIeCcKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,

¢usmueckue croiictBa. OTaeIIbHBIE
MPEJICTaBUTENMN O-AMHUHOKHUCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HAUYCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku xak mpupoHbIE TIOJIUMEDPHI;
CTPYKTYpPBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoaepKale reTepouKInIecKue
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl POJIb

94

[Ipaktrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepKaiiue OpraHun4eckue
coequueHus"

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe

"Pacnio3zHaBaHue OpraHMYEeCKUX COCTUHECHUI"

96

Hpomeofcymoqﬂaﬂ ammecmauu:l.

97

OCHOBHBIC TTOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOAbI UX CUHTC3a —II0JIUMCpU3alUd U
IIOJIMKOHACHCAIIUA

98

[Tnactmacchl. YTunuzamnus u nepepadoTka
IUTaCTHKA.

99

aﬂaCTOMepLIZ HaTypaJ'ILHHﬁ CHHTCTHYCCKHUC




Kayuyku. Pe3uHa.

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl cnenuaibHOrO
HA3HAYCHUS

101

[Ipaktuyeckas padora Ne 6. Pemenue
BKCHepI/IMeHTaJH)HI)IX 3a1a4 I10 TCMEC
"Pacro3HaBaHue IU1acTMacc 1 BOJIOKOH"

102

O060011eH1Ee U CUCTEMATH3alUs U3YYEHHOTO
Marepuaina no teme "BbIcOKOMOIEKyIsipHbIe
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO 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 M 00pa3yeMbIX UMU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1 1




Teme. BxogHas k.p.

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
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 KOMIIJIEKCHBIX
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 3HAHUH I10
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue 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 PEAKITHIA.
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 n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nuaHbIX GaKToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

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




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

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

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
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,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, 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 coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

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. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
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"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

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

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI 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 TEXHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpynmnsl [lepuoauyueckoit cucteMbl

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

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJbIUi: TIoNydeHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

Am@oTepHbIe CBOWCTBA OKCUAA 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 METAIIIOB
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 pa3BuTHs YenoBeuecTBa. [loHarue 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 3I0POBBE UETOBEKA.
JlexapcTBEHHBIE CpeACTBa

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

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
Martepuaisl. [IpomexyrouHas aTTecTanus.
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







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

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xnacce/ T'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienuer»
[IpoBepounbie U KOHTPOJIbHBIE paboThl K yueOHuky O.C.I'abpuensn "Xumus 10

KJacc"

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumus, 10 kmace/ IN'abpuensan O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocsemenue»Xumus,IIpoBepounnie
U KOHTpOJIbHBIC paboThl Kk yueOHuKy O.C.I'abpuensn "Xumusa 10 kmace”, 11
kiacce/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEskua A.H.,

AxrmmonepHoe obmiectBo «M3marenbeTBO «IIpocBemnienne»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/http://school- collection.edu.ru/ http ://www.alhimik.ru

http://him.1september.ru

http://him-school.ru
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OueHo4yHblIe PoUEAYPHI.

10 kaacce

Cucremarusaunus 4 00001IeHUe 3HAHUH 10 TeMe. Cmapmoesas ouaznocmuka.

Bapuant Ne 1
3amanue Nel Tect ¢ BEIOOPOM OTHOTO BEPHOI'O OTBETA.
1. Tomomorom MeraHa siBJsI€TCS:
a) MmpomnaH 0) nporieH B) IIPONHH

2. CoenviHEHHUs ¢ IBOMHBIMU CBA3SMU UMEIOT B Ha3BaHUHU CyPPuUKc:
a) - eH 0) -an B) -aJib

3.V u30MepoB OIMHAKOBO:
a) KOJMYECTBO AaTOMOB

0) cTpoeHHEe MOJIEKYIT

B) CBoOiicTBa

4. Peakiysi, ypaBHEHHE KOTOPOIA:

CH3-CH2-OH = CH2=CH2 + H20, oTHOCHTCS K peaKIisim
a) 3aMeIeHUs 0) MPUCOSTUHEHHS B) OTIICIIICHHS.

5. Jlyist OpraHMYeCcKUX BEIIECTB aJKaHOB XapaKTEepHa PEaKI[Hs:
a) 3aMeIeHUs, 0) MPUCOCIUHEHHMSI, B) OOMEHA.

6. Jlist aTOMOB yriiepojia B allkaHax XapakTepHa THOpHIH3aIlHs:

a)sp 6)sp  B)Sp
3aganme No2. Pactipenenure yka3zaHHBIC BEIIECTBA 110 KiaccaM (aJlkaHaM M aJTKeHaM):
A) CH3- CH = CH- CH3 1. AnkeHbI
b) CH4 2. AnkaHbl
B) CH3- CH2- CH3
I') C10H22

3amanmeNe3. Kakue BUIbI M30MEPUH BO3MOXKHBI JUTS COEIMHEHNs1, uMerotnero Gopmymy C6H147?
Hanummre GpopMynsl BO3SMOXKHBIX H30MEPOB, TalTe UM Ha3BaHHMS.

3aganue Ne4. HanvcaTth ypaBHEHHE pEaKLIMKU TUAPUPOBAHUS, FaJOT€HUPOBAHHUS IS
A) CH3-CH = CH2;

HeramoreHupoBaHus AJsi:
b) C2H2 C12

Bapuant Ne 2
3amanne Nel. Tect ¢ BBIOOpOM OJHOT'O BEPHOT'O OTBETA.
1. Tomororom sTeHa SIBISIETCS:

a) mpomaH 0) mponH B) TIPOTICH
2. Bce ankaHbl IMEIOT B Ha3BaHUH Cy(QQUKC:
a) -eH 0) -an B) -alb

3. Bemecrsa CH3- CH2- CH2-CH3 u CH3- CH- CH3 sBnsitorcs



CH3
a) romMoJyioramu, 0) ©30MepaMu, B) HA TOMOJIOTaMH, HU H30MEPaMHU.
4. Peakiusi, ypaBHEHHE KOTOPOIA:
CH3-CH=CH2 + H2 = CH3-CH2- CH3
OTHOCHTCS K PEaKIysiM: a) 3aMelleHus] 0) MPUCOCANHEHUS B) OTIIEIUICHHUS.

5. Jlyist OpraHMYeCKUX BEIIECTB aJKEHOB XapaKTepHa PeaKIlHs:
a) OTIIETIEHUS 0) prcoeqMHEHUS B) oOMeHa
6. Jlns aToMOB yrieposa B alKeHax XapaKTepHa THOpHIU3aLis:

a)sp 0O)sp B)Sp

3aganue No2. Pactipenenure yka3zaHHbIC BEIIECTBA 110 KilaccaM (aJlkaHaM U aJTKeHaM):

A) CH2= CH - CH2-CH3 1. AnkeHbl
b) CH2= CH2 2. Ankanbl
B) CH3- CH2- CH2—- CH3

I') C8H18

3amanne No3. Kakue BHIbI H30MEPHH BO3MOXKHBI ISl COETUHEHUS, HMEIOIIEro (hopMyIry
C7 H16? Hammmte (hopMyIibl BOBMOXKHBIX U30MEPOB U JalTe UM HA3BaHUSL.
3amanue No4. HanmucaTp ypaBHEHHE peaKIiy THAPHPOBAHUS, TaJIOT€HUPOBAHS JUIA:

A) CH3- CH2- CH = CH2

Heruaporanuu isi:
b) cH3-CH20H
KonTpoabsHnasi padora no teme "Yriesoaopoabl"

Yacrts . TecTroBble 3a1aHus ¢ BLIOOPOM O0TBeTa
1. Onpenenure yrieBo0pO/I, BHITAIAIONIANA U3 TaHHOTO psaa

1) C7Hs 2) CsHa 3) CsHuo 4) CsHe.
2. 2,3—muMeTun0yTaH UMeeT MOJICKYJISIPHYIO (hopMyITy
1) CsHuo 2) CsHy 3) CeéHus 4) C7Hzs.

3. YkaxuTe, KakoBa rHOpUAM3AINSA aTOMHBIX OpOUTaNell atoma yriepoja, MoJ4epKHYTOro B
¢dopmyne coenunenuss CHs— CH=CH — CH3

1) sp 2) sp? 3) sp® 4) sp*.

4. N3omepom OytuHa-1 siBnsieTcs

1) 6yran 2) uukinoOyraH 3) 6yranuen-1,3 4) 2-MeTHIIPOIIEH.

5. CnaOble KUCIOTHBIE CBOICTBA MPOSIBIISAIOT

1) ankanel  2) ajKeHBbI 3) anKuHbI 4) apeHsbl.

6. lns mosyueHust yriaeBoopoja ¢ 6oJiee IIMHHON yIriIepoJHOHN LENbI0 IPUMEHSIOT PeaKIHio:
1) Bropua  2) 3aiineBa 3) Kyueposa 4) MapKOBHHUKOBA.

7. bpomHyt0 Bosly obeciiBeunBaeT

1) 6enzon 2) mpomeH 3) npomnax 4)IIMKIIOT€KCaH.

8. Hucno o - ceAseit B MOJIEKyJIe M300yTaHa paBHO
1)8 2) 10 3) 12 4) 13.



9. Koaddumnuent nepen Gpopmynoit kuciaopoia B peakiiuy ropeHust OyreHa paBeH

1)2 2)4 3)6 4) 8.

10. BemiectBo, Ui KOTOPOTO HE XapaKTEPHO PEAKIUS PUCOCIMHECHUS
1) stmnien  2) atan 3) aueruiieH 4) n3omnpeH.
Yacrs 11

1. YcraHoBuTE COOTBETCTBHE MEX /Ty Ha3BAaHUEM BeIIeCcTBA U 001Iei Gpopmyioi kiacca
OPraHUYECKUX COCIMHEHHM, K KOTOPOMY OHO OTHOCHUTCS

HA3BAHUE KIJIACCA OBILIAS ®OPMVIIA
A) 1,2-mumeTnnben3on 1) CaHan+2
b) 6yragmuen-1,3 2) CnHans
B) 2-metnimponan 3) CnHan2
I') 3,3-nuMeTnnmneHTeH-2 4) CnHon

A | b | B
2.YCTaHOBUTE COOTBETCTBUE MKy HA3BAaHHEM BEUICCTBA M YUCIOM TU-CBSI3EH B €r0 MOJICKYIIC.
BEHIECTBO YUCJIO 1t CBS3EN
A) anetuiieH 1)0
B) stunen 2)1
B) aran 3)2
I') m3onpen 4)3

5) 4

A | B | B |
3. YcTaHOBHTE COOTBETCTBHE MEXTy IPOIIECCOM U THIIOM MPOTEKAIOIICH PEeaKIIuK
I[MPOLIECC PEAKINA
A) TipeBpalleHre 3TaHoja B 3TCH 1) oTmieruieHuUsS
b) npeBpamenue 6er3o1a B 6poMOEH30IT 2) npucoeAMHEHUS
B) npeBpaiieHre MeTaHa B XJIOpMeETaH 3) 3amenieHus
I') npeBpateHne H-MIEHTaHa B U30TICHTaH 4) nonuMepu3aIiu

5) n3oMepu3anuu

A b | B

Yacrs 111

1. Hanumwure ypaBHEHUS XUMHUYECKUX PEAKIMH, C MOMOLIbI0 KOTOPBIX MOXHO OCYLIECTBUTH
ClIeAYIOIINE TIPEBPALLCHHSL:
1) sten—0OpoMITaH—OyTaH

!
aleTHIIeH—0eH30I—HUTPOOESH30.1
2. Pemure 3anaun
1) IIpu B3aumonerictBuu 1,16 r ankaHa ¢ xja0pom 00pa3oBajgoch 1,85 T MOHOXJIOPIIPOU3BOTHOTO.
3anummre ypaBHeHUe B o0uieM Buje. Onpeaenure MOJIeKyIIpHYo (GopMyiTy ajlkaHa.
2) Jlnst moiHOTO TMAPUPOBAHMS roMosiora GeHszona norpedoBanock 1,68 1 (H.y.) Bojopoja, Npu
3TOM 00pa3oBajcs HUKIOanKkaH Maccoi 3,15 r. 3anummure ypaBHeHue B oduiem Buje. Onpenenute
MOJIEKYJISIpHYIO (popMyIly roMosiora 6eH3oJ1a.
3) OauH 13 MOHOOPOMAJIKAHOB COIEPKUT 65,04 % Opoma. YCTaHOBUTH MOJIEKYISIPHYIO (OPMYITy
3TOTO BEIECTBA.



10.

11.

KonTtpoabHnas padora no reme ""Kucjiopoacoaepskamue opranuyeckue coefuHenus'

Bapuanr 1

Yactp A. TecroBble 3a1aHus ¢ BBIOOPOM OTBETA
(2 6anna) O6mas dpopmya npeaeTbHBIX 0JTHOATOMHBIX CITUPTOB:
A) ROH; B) RCOOR’; B) RCOOH; TI') Cn(HO)m.
(2 6amna) HasBanue pyHKIIMOHATILHOM TPYIIITBI
O
-C
OH
A) xapO6onwibHas; b) ruapokcunbHas; B) kapOokcuibHag; [') HuTporpymma.
(2 6amna) ®opmysia aTaHaS:

A) O b) o B) o I)
H-C ; CHsC ; CHsC ; CHs-CHx>-OH
OH OH H
(2 6amma) Uzomep Oyranomna-1:
A) OyraHOBas KHCIIOTA; B) nuatunosslit a¢up;
b) 6yranans; I') 2-metunbyranon-1.

(2 6anna) [IpenpiaymyM roMosIorom BemiecTsa, opmyiia KOTOPOro
CH3CH2COOH, sBnsercs:

A) HCOOH; B) CH3CH2CH2COOH;
b) CH3COOH; I') CH3CH2CH2CH2COOH.
(2 6amra) @opmyra BemecTBa X B LIETIOYKE MTPEBPAIICHHI
CH3COOC2Hs — X — CoHy4

A) COz; b)H20; B)CHsOH; I') CH3COOH.

(2 6anna) ®opmyiia BEIIECTBA, BCTYMAIONIETO B PEAKIIUIO C 3TAaHOJIOM:
A) Na; Bb) HNOs; B) KOH; T') Bra(Boausiit p-p).

(2 6amta) PeakTuB a1 pacro3HaBaHus ()EHOJIOB:

A) Oxkcup xenesa(lll); B) Xunopwun xenesa (11);
b) Xmopuna natpus; I') Xnopun sxemnesa (111).
(2 6amta) CnoxxHbIN 3(UP MOKHO TOJIYUUTh PEaKIUEH:
A) TaIOreHUPOBAHHS,; B) runponusa;
b) runpupoBanus; I') saTepudukamnmm.
(2 6ama) XKup, oGecIBEUMBAIOIIHI pacTBOP OPOMHO BOJIBI:
A) GapaHwuii; B) rossoxuii;
b) pwiOwuii; I') cBuHOIA.

Yacrte b. 3aganus co cB060IHBIM OTBETOM

(9 OamnoB) Hamumure ypaBHEHHs peakUuil, NpU TMOMOLIM KOTOPBIX MOKHO OCYILECTBHUTH
CIIEIYIOLINE IPEBPALICHUS. Y KAKUTE TUIIBI XUMUYECKUX PEAKIIMI:

[Iponan — XxJjopnponad — MPOMHIOBBIN CIUPT —> MPONaHaIb

l l
HpOHCH IMPOINMMOHOBAs KUCJIOTa
!

MeTtunoBblii 3¢up IPOMHOHOBOM KHCIOTHI



12.

10.

11.

(6 6amnoB) K 2,2r HEKOTOPOTO MPEAETHLHOTO albACTHAA MPUITHIN H30BITOK aMMHAYHOTO PacTBOpa
okcuaa cepedpa. [Ipu 3Trom obpazoBaiics ocagok maccoit 10,8r. Onpenenute GopMyny HCXOAHOTO
aJIbJICTU/1a U Ha30BUTE €TO.

Bapuanr 2

Yactp A. TecToBble 3a1aHusi ¢ BBLIOOPOM OTBETA
(2 6anna) CnoxHBIM 3(hpUpOM SBISIETCS BEIIECTBO, (HOpMysia KOTOPOTO:

A) CH3COOH; B) CH3—O—-CHjs;
O
b) C2HsOH; I') CHs-C
O—C2Hs
(2 6amya) @yHKIIMOHATBHAS TPYIINA, BXOAIIAs B COCTaB alIbJICTH/IOB:
O O
A)-OH; Bb)-C ; B) C=0; I)-C
H O-

(2 6ama) @opmyria MPONAHOBOM KUCIOTHI:
A) CH3-CH>-CH>-OH;  B) CH3—-CH>-O—CHg;
b) CH3—CH2>—COOH; I') CH3—CH2—CHO.
(2 6amma) M3omepom BerecTBa, opMmyia KOTOPOTO
CH3—CH-COOH
| SIBIISICTCSI:
CH3
A) CH3—CH2—CH>—CH>-OH; B) CH3-CH,—CH2>—CHO;
b) CH3-CH—CH,—COOH; I') CH;—CH-CH>-COOH

CH3
(2 6amta) Criupt, OCTaTOK KOTOPOT'O BXOJUT B COCTAaB JKHPOB:
A) rimuuepuH; b)atanon; B) stunenrnmukons; [) meraHor.
(2 6ama) B nenouke npespamennii  C:HsOH — X — CH3COOH BemectBom X sIBISICTCS:
A) srananb; b) aranon; B)stunen; I) aran.
(2 6anna) YKCyCHBIN abIeru] B3aNMOICHCTBYET C BEIIECTBOM, (hOpMyJia KOTOPOTO:
A) CuO; B) Ag20 (am.p-p); B) CHzOH; T') NaOH.
(2 6anna) PeakTuB s pacro3HaBaHUsi MHOTOATOMHBIX CIIUPTOB:
A) pactBop KMnOy; B) Cu(OH)2;
b) ammuaunsiii pactBop Ag20;  T') pactsop FeCls.
(2 6anna) [porece mpeBpaleHus KUJAKHX Macell B TBEP/IbIC KUPBI:

A) Tuaponus; B) ruapupoBanue;

b) runparanus; I') runporanorenupoBanue.
(2 6amna) @opmysbl BENIECTB, BCTYNAIOMINX B PEAKIIHIO C METAJUIMYECKUM HaTpUEM:
A) CoHsOH u CoHe; B) C2HsOH u CH30H;
b) CoHs u CoHs; I') CH3OH u C2Hy;

Yacrte b. 3aganus co cB0OOIHBIM OTBETOM

(9 OamnoB) Hamumure ypaBHEHHs peakUuil, NpU TMOMOIIM KOTOPHIX MOKHO OCYIIECTBHUTH
CJIEYIOLIME IPEBPALICHUS. Y KaKUTE TUIIBI XUMUYECKUX PEAKIUIL:

KapOua kanpius — aleTusaeH — YKCYCHBIN allbJIeTuj] — 3TaHOJ — JTHIIEH —



12.

— XJIOp3TaH — OyTaH

(6 6amnoB) IlpenenbHBI OAHOATOMHBIA CHMPT Maccoil 15T mpopearupoBai ¢ METAUTMYECKHM
HatpueM. [Ipu sTOM BBIAETHICS BOAOpPOA, 00beM KOTOporo (H.y.) cocraBui 2,81. Omnpenenurte
(dopMmyiTy ciUpTa U HA30BUTE €TO.

HpOMe)KyTO'{Haﬂ arrecranms.

Bapuanm 1
A 1. Obmas popmyna alKUHOB:
1) CnHan 3) CnHan-2
2) CnHan+2 4) CnH2ns

A 2. Ha3Banwue BemiecTBa, GopMmysa KOTOPOTO
CHz —CH2 —CH (CH3) — C=CH
1) rekcun -1 3) 3-mermirexcun-1
2) 3-MeTrimneHTHH-1 4) 3-meTuIneHTHH-4
A 3. Bug rubpuan3zanuu 31eKTPOHHBIX OpOUTAel atoMa yrieposa, 0003HaYeHHOTO
3BE3/I0YKOM B BerecTBe, opmyna kotoporo CH,= C*= CH»

1) sp® 3)sp
2) sp? 4) He TMOpPUIN3NPOBaH
A 4. B moJiekyiiax Kakoro BelecTBa OTCYTCTBYIOT TT-CBSI3U?
1) aTuHa 3) aTeHa
2) n3o0yraHa 4) IMKJIOTICHTaHa
A 5. T'omosioramu SIBJISIFOTCA:
1) Mmetaroa u GeHoI 3) rIMIEepUH U STHICHTIUKOIb
2) OytuH-2 1 OyTeH-2 4) 2-MEeTHIIIPOIIEH U 2-METHIIIICHTaH
A 6. 3omepamu SBISIOTCS:
1) 6eH30J1 ¥ TOITYOT 3) yKcycHast KHCJIOTa U ATHIIPOpMHUAT
2) 3TaHOJ U TUMETUJIOBBIHA 3pup 4) aTaHon u GpeHo
A 7. Okpacka cMecH Taunepuna ¢ ruapokcuaom meau (11):
1) romybas 3) kpacHas
2) SIPKO CHUHSIS 4) ¢uoneroBas
A 8. AHWINH U3 HUTPOOEH30J1a MO>KHO MOJIYYUTh MPH MOMOIIN PEAKIINU:
1) Bropna 3) Kyueposa
2) 3unuHa 4) JlebGenena

A 9. Kakue BeniecTBa MOYKHO HCIOIb30BATh IS TOCIEJOBATEIBHOTO
OCYIIECTBIICHHS CICAYIOLINX ITPEBPALCHUIN
C2HsCl — C;Hs0H — C;HsONa
1) KOH, NaCl 3) KOH, Na
2) HOH, NaOH 4) Oz, Na
A 10. O6Bém yraekucnoro rasa, 00pa3oBaBLINiics Ipu ropeHuH 2 11 OyraHa
1)2n 3)5Sn
2)8 1 4)4 n

b 1. YcranoBute coOTBETCTBHE MEXTY MOJIEKYISIPHON (OPMYIIOi OPraHuIecKOro
BEII[ECTBA M KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS
A) CsH100s5 1) ankuHbI
b) CsHs 2) apeHsl



B) CsHio 3) yrieBoabl
I') C4H100 4) npocTbie YpUPHI
5) MHOrOaTOMHBIE CIIUPTHI
b 2. ®enou pearupyer ¢
1) kucnopoiom
2) 6eH30J10M
3) TUAPOKCUIOM HATPUSI
4) XJIOPOBOIOPOJIOM
5) Hatpuem
6) oxcunom kpemuus (IV)
b 3. 1 nns atunena, u 11s 0eH301a XapakTepHbl
1) peakuusi rTuAPUPOBAHUS
2) HaJM4Yue TOJBbKO T-CBA3EH B MOJIEKYNax
3) sp2-THOpUAN3aIK aTOMOB YTIIEpPOa B MOJIEKYIaxX
4) BbICOKAsi paCTBOPUMOCTD B BOJIE
5) B3auMOJICHCTBHE C aMMHAYHBIM PacTBOPOM okcua cepedpa (1)
6) TOpEeHHE Ha BO3/IyXE
b 4. Monexynspras ¢popmyna yrieBoJA0po/aa, MaccoBas J0JIs YIiepoia B KOTOPOM
83,3%, a oTHOCUTENBHAS TUIOTHOCTH MAPOB 0 BOAOPOIY 36

C 1. Hanumute ypaBHEHHS peakiui, ¢ TOMOIIbI0O KOTOPBIX MOKHO OCYIIECTBUTH
MIpEeBpPALLEHHS TI0 CXeMe
CaC, — CoH2 — CsHs — CeHsNO2 — CsHsNH?2
!
C2Hs — C2HsOH
C 2. PaccuuTaiiTe Maccy ciI0>kHOTO 3(pupa, MOJIydeHHOTO MPU B3aUMOJICUCTBUU 46 T
50% pacTBOpa MypaBbUHOW KHCIIOTBI U STUJIOBOTO CIIMPTA, €CIIH BBIXO]T
npoaykra peakuuu cocrapisieT 80% OT TEeOpEeTUYECKH BO3MOXKHOTO.

Bapuanm 2
A 1. Obmas popmysa anKagTueHOB:
1) Cn H2n 3) CI’IHZH—Z
2) CnHan+2 4) CnH2n-6

A 2. Ha3Banue Bemectsa, (hopmyiia KOTOPOro
CH3—CH(CH3)—CH=CH—CH3s
1) rexcen-2 3) 4-MHTHJIIIEHTEH-2
2) 2-MeTHUIIEHTEeH-3 4) 4-METHIIIICHTHH-2
A 3. Buj ruOpuan3aiiun 3JIeKTPOHHBIX OpOUTAsIel aTOMOB YIJIEpO/ia B MOJIEKYJIe
OeHzoa

1) sp® 3)sp

2) sp? 4) He TUOPUIN3UPOBAH
A 4. TonbKO G-CBSI3U MPUCYTCTBYIOT B MOJIEKYJIe

1) meTunGeH301a 3) 2-mMTunOyTeHa-2

2) uzobyraHa 4) auerusieHa

A 5. 'oMosioramu sIBISIOTCS
1) aTeH u meTaH 3) muknoOyTtaH u OyTaH



2) npoman u OyTan 4) 5TUH U ATEH
A 6. M3omepamu sSBISIIOTCS
1) MeTunnponas u METUJIIPONEH 3) MeTaH u 3TaH
2) Oyren-1 u nenTen-1 4) MeTWIIIIPOTIaH U OyTaH
A 7. Oxpacka cMmecu anpaerunaa ¢ ruapokcunom meau (11) (mpu HarpeBanun):
1) romryGas 3) xpacHas

2) cunss 4) duonerosas

A 8. YKCYCHBIN aJIbJICTH]T U3 alleTHJICHA MOXHO TOJIyYUTh TIPU MTOMOIIH PEaKIINu:
1) Bropiia 3) Kyueposa
2) 3uHuHa 4) JleGenena

A 9 KaKI/Ie BE€IIECTBA MOXXHO HCIIOJIB30BaTh JIA ITOCJIICAOBATCIBHOTO
OCYILECTBJIECHHS CIIeYIOMUX TIpeBpaIleHuii
CoHsOH — CoHsCl — C4Hap

1)NaCl, Na 3) Oz, Na
2) HCI, Na 4) HCI, NaOH
A 10. O6BEM KHCTOPOIa, HEOOXOIUMBIN JJIs COKUTAHUS 2 JT METaHa
1) 2n 3) 10
2)4 n 4)6 n

b 1. YcTanoBuTe COOTBETCTBHE MEXTY MOJICKYISIPHON (POPMYIIOH OPraHUIECKOTO
BEII[ECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsHsO 1) 0THOATOMHBIE CITHPTHI
b) CeH1206 2) MHOTOQTOMHBIE CIIMPTHI
B) C3HgO 3) yraeBos

I') C2HeO2 4) peHosbr

5) kapOOHOBBIE KHCIIOTHI
b 2. Meranans MOXET pearupoBaTh ¢
1) azoroMm
2) aMMHa4YHBIM pacTBOpoM okcua cepedpa (1)
3) penosom
4) ToyoJIOM
5) HaTpuem
6) BOJIOPOJIOM
b 3. W nnst Mmetana, u 1St IPOTIeHA XapaKTePHbI
1) peakuuu OpPOMHPOBAHUS
2) Sp-rubpuaAn3aIKsi aTOMOB yIiepo/a B MOJIEKyIax
3) HanUuue T-CBSA3EH B MOJIEKYJax
4) peakuusi TUIPUPOBAHUS
5) ropeHue Ha BO3ayXe
6) Manasi pacCTBOPUMOCTD B BOJIE
b 4. MonexynsipHas (hopmylia OpraHu4ecKoro BEIiecTBa, ¢ MacCOBOM J0ei
yraepoaa 51,89%, Bonopoaa 9,73% u xnopa 38,38%, oTHOCUTENbHAS TIIIOTHOCTh
€ro napos 1o Bo3ayxy 3, 19

C 1. Hanumure YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTDH

MPEBPAIIIEHHSI [0 CXeMe
CoHs — CoHsCl — C2H50H — CH3COH — CH3COOH

!



C2Hs — C2HsBr
C 2. Kakas macca sTuiaierara oopasyercs npu Bzaumogeiictsuu 60 r 80% pactsopa

YKCYCHOU KUCIJIOTBI C 3TUJIOBBIM CIIPTOM, €CJIH JIOJIs BBIX01a 3(Upa COCTABIISCT
90% ?

11 kiaace

Bxoanasi kOHTpOIbHAsA padoTa

1 BapraHT
Yacts A

K kascoomy 3a0anuio yacmu A dansl HeCKOIbKO 0meemos, U3 KOmopuvlx molbKO 0OUH GEPHBLL.
Buvibepume sepnulii, no Bawemy mnenuro, omeem.
Al. (I 6ann) O6mas popMyiia ajJKaHOB:
1. CiHa2n 2) CnHan+ 2
3. CniHa2n -2 4) CnHan-6
A2. (I 6ann) BemectBa, umeroriue ¢popmynsl CHz — O — CHs u CHz — CH, — OH sBnsiroTcst
1) romosoramu; 2) u3oMmepamu;  3) MOJMMEpaMH; 4) nenTuaaMu.
A3. (16ann) AueTuneH TPUHAIICKUT K TOMOJIOTHIECKOMY PSIY:
1) ankaHoB; 2) alKMHOB; 3) apeHOB; 4) aJIKCHOB
A4. (I 6ann) Peakuu, B X071€ KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTIICIUISIETCS BO/IA, Ha3bIBAIOT
peaKIusIMU:
1.  Jermnmparanuu 2.  JleramoreHHUpOBaHHS
3.  JlermaporanoreHupOBaHUS 4, HerunpupoBaHus
AS. (I 6ann) KoaudecTBO aTOMOB BOJIOPO/Ia B IIMKJIOTEKCAHE:
1) 8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuus cpeapl B BOJHOM PACTBOPE YKCYCHOU KHUCIIOTHI:
1) HeWTpanpHas; 2) kucias; 3) cojieHas; 4) mienovHasl.
A7. (I bann) YxcycHasi KUCIIOTA_He 8CHIYnAem BO B3aUMOJICHCTBHE C BEIIECTBOM

1) okcuT KambIust 3) menp
2) METaHOJI 4) nuieBas coja
AS8. (1 6ann) IlpoaykToM ruapataiuu dTUIICHA SBIIACTCS:
1) cowmpr; 2) kuciora; 3) ampaerun; — 4) aJkaH

A9. (1 6ann). llonunponuiieH NOTYYalOT U3 BellecTBa, (opMynaa KOTOPOTo

1) CH2=CHz; 2)CH=CH; 3)CHs—CH2-CHs; 4)CH,=CH-CHas.
A10. (1 6ann ) K 510BUTBIM BellleCTBaM OTHOCHTCS:

1) metanon; 2)oatanon; 3) mpomnaHon; 4) OyTaHOI.

Yacte B
1. (2 6anna). YcTaHOBUTH COOTBETCTBHE.
seuecmao Haxodcoenue 8 npupooe
1) I'moko3a a) B COKE CaXxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3a B) B BUHOT'PAJIHOM caxape

4) Lemmrono3a ') B IPEBECUHE



2. (2 6anna). YCTaHOBHUTE COOTBETCTBUE MKy PeareHTaMH M TUIIOM PEaKIUU.

Peazenmut Tun peakyuu
1) CoHs+ 02 — a) 3aMeIICHUE
2) CHs— 0) okucieHne
3) CH3COOH +KOH — B) MPHCOCANHCHHE
4) CH4+Cly — r) oOMeHa

1) pa3yiokKeHue

3. (2 6anna) YcTaHOBUTE COOTBETCTBHE MEKIY Ha3BaHHEM BEIIECTBA U €r0 (POPMYIIOH.

Haszeanue eewjecmesa Dopmyna

1) anerniien a) CHs- CHs

2) MeTaHoJ 6) CHs- OH

3) mpormaHoBast KHCJIOTa B) CH=CH
4) stan r) CHs- CH2- COH

1) CHz -CH2-COOH
Yacte C 3aoanus co c60600HbIM 0Omeemom

1. (3 6anna). OGBEM YrIEKUCIOTO Ta3a, KOTOPBIM 00pa3oBacs B pe3yabrare cxxuranus 10 i

alleTUIICHA, paBeH b
2. (4 6anna). Hanumwure ypaBHEHHS XUMHYECKUX PEAKIIMH, C TOMOIIBIO KOTOPHIX MOYKHO
OCYIIIECTBHTH MIPEBPAILICHHS:

CHs — CH» — CsHs— xnopoenszon. JlaiiTe Ha3BaHMS BEIIESCTBAM.
2BapuaHT
Yacts A

K kasicoomy 3a0anuro yacmu A 0amsi HECKOIbKO 0mMEemos, U3 Komopuvlx molbKO 0OUH GEPHbLLL.
Buvibepume 6epnuiil, no Bawemy mnenuro, omeem.
Al. (I 6ann) Hazpanue yrieBoaopona, hopmyna kotoporo CHz- C = C-CHs no
CUCTeMaTU4YECKO HOMEHKIIaType:
1) mponan; 2) OytuH-1; 3) nponuH; 4) OytuH-2
A2(1 6ann). 'omonoramu sIBISIOTCS:
1) CoHe 1 C2H4 2) C3Hg u CsHy 3) CsHg n C7H1s 4) CH4 « CeHuo
A3. (1 6ann) K coemunenusm, uMeromum oomryto popmymny ChHzn, oTHOCHTCS
1. Oenzou; 2)rekcen; 3) rekca; 4) reKCHH.
A4. (1 6ann) TloaconuevyHoe, TbHSHOE, XJIOMKOBOE Macjia OTHOCSTCS K Kiaccy:
1) yrneBoasl;  2) xupbl;  3) Oenku; 4) penos
AS. (1 6ann) K xakomy Kiaccy MpHHAJUIEKAT OCTIKU:
CIIOXHBIC dPUPBI;  2) TOTUHYKICOTU B, 3) MpOocThie 3GUpPhl;  4) HOTUNEHTHIBI
A6. (I 6ann) Ilponananb NPUHAATIEKUT K TOMOJIOTHYECKOMY PSAY:
1) denoner;  2) caxapunasl; 3) aMuHbl,  4) ambAETUIBI
A7. (1 6ann) Peakuuu, B X04€ KOTOPHIX OT MOJIEKYIIBI BEIIECTBA OTIIEIUISIETCS BOJOPO/I,
HA3BIBAIOT PEAKIUSIMHU:
1) derumpatanuu; 2) lleranoreHupOBaHHsI
3) HderunporanorenupoBanus  4) JleruapupoBanusi
A8. (1 6ann) Peakumio «cepeOpsiHOTO 3epKajiay J1aeT:
1) denou; 2) YKCYCHBIN albJeTuI; 3) rmunepun;  4) GeH301

1)



A9. (1 6ann) lomumep cocraBa (—CHo—CHo—)n momydeH us:
1) otunena; 2)arana; 3) Oyrana; 4) 9TuHa.

A10. (1 6ann) K HapKOTHYECKUM BEIIECTBAM OTHOCHUTCS:
1) atanos; 2) mpomanoi; 3) meranos,  4) OyTaHOJI.

Yacts B
1. (4 6anra) YcraHOBHTE COOTBETCTBHE MEXK]y HA3BAHUEM BEIIECTBA U KJIACCOM COCJIMHCHUM.
Haseanue éewjecmsa Knacc opeanuueckux coeounenuii
1) nponuH a) aJbAeTUuIbl
2) sTaHab 0) alKUHBI
3) Genzon B) KapOOHOBBIE KHUCIIOTHI
4) aueruiex T) apeHbl
1) aJIKEHBI
2. (4 6anna) YcTaHOBUTE COOTBETCTBHE MEXKIY peareHTaMu M THIIOM PEaKIIHH.
Peacenmeut Tun peaxyuu
1) CoHat+ H20 a) TaJIOTCHUPOBAHKE
2) CHot+ H» 0) rugparanus
3) CoHs + HCI B) THJIPUPOBAHUE
4) CoHat Clp T') THIPOTaJIOr€HUPOBaHKE

1) cuaTe3 Bropia.

3. (4 banna) YCTaHOBUTH COOTBETCTBUE MEX Y G YHKIIMOHAILHOMN TPYIION U KJIACCOM BEIIECTBA:

@yHKYUOHANbHAS 2pYyNNa KIAcc geujecmea
1) — COOH a) CIIPTHI
2) - OH 0) beHoBI
3) — NH> B) KCTOHBI
4) — COH ') KapOOHOBBIE KUCIIOTHI
) aJIbJICTUIbI
€) aMHUHBI

Yacts C 3a0anus co c60600HbIM 0Omeemom

1. (3 6anna) Macca nuKIOreKcaHa, IoJIydeHHas B Pe3yJbTaTe B3auMOJACHCTBUA 7,8 T OeH3011a
C BOJIOPOJIOM paBHa r (3aIMIIUTE YKCIIO C TOYHOCTHIO JI0 IECATHIX).

2. (4 6anna) Hanumute ypaBHEHUS XUMUYECKUX PEAKIIHIA, C TIOMOIIBEO KOTOPBIX MOKHO
OCYIIIECTBHUTH MIPEBPAILICHHS : Oman — smunen — noauUdIMUIEH

!

Omunoswiti cnupm

KontpoabHas padora no remam ""Crpoenue aroma. Ilepuoauvecknii 3aK0H U
Ilepuoanveckasi cucrema xumnueckux 31eMeHToB JI. U. Menneneesa', "Crpoenue
BeiecTsa. MHoroodpasue Bemecrs'

BAPMAHT Ne 1.

1.KakoBa snexkTpoHHast KoHGUrypauus atoMa gocdopa B BO30YKJICHHOM COCTOSHUM,
npeanecTByromeM oopasosanuo PCIS?
2. ATOM >rieMeHTa UMEEeT Ha OJIUH 3JIEKTPOH MEHbIIe, YeM HOoH pyOuaus. HazoBure anemeHT,



COCTaBbTE AIEKTPOHHYIO (hopMyty ero aroma u nona. K kakum snemenram (S-, p-, d-, f-) ero
oTHOCAT? JlaliTe KpaTKylo XapakTEpUCTHKY 3JIEMEHTA U €r0 COeIMHEHUN Ha OCHOBaHUU
IIOJIOKEHHUS B IIEPUOANYECKON cucTeMe XUMHUYecKkuX aieMeHToB J[.M1. MeHneneeBa.
3.0mnpenenuTe yucio NPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aroMax n3otonos: Mgu Pb.

4.Y Kakoro 3JIeMEHTa BIIEPBbIC HAUMHACT 3aMOJIHAThHCS O-1o1ypoBeHb? Hanummre 3eKTpOHHYO
dbopmyiy ero aroma

BAPUAHT Ne 2.

1. B ueM cX0/CTBO M pazauyue B CTPOEHUH aTOMOB XMMHUYECKHUX 3JIEMEHTOB C MOPSIKOBBIMU
HoMmepamu 16 u 347

2. ArtoMm neMeHTa MMEEeT Ha JAECATh dJICKTPOHOB O0JIbIIIe, YeM MOH MarHus. Ha3zoBure seMeHT,
COCTaBbTE AEKTPOHHYIO GOpMyITy ero aroMa u nona. K kakum snemenram (s-,p-,d-,f-) ero
oTHOCAT? JlaiiTe KpaTKyIo XapakTEPUCTUKY DJIEMEHTA U €r0 COeTMHEHUI Ha OCHOBAaHUH
ITOJIOKEHHUS B IIEPUOJNYECKON cucTeMe XUMHUYecKuX aieMeHToB J[.11. MenneneeBa.

3. OnpezenuTe YKUCIO MPOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOMAax M30TOIMOB: SiuJ.

4. Hanummure 31ekTpoHHbIE (OPMYIIBI aTOMa yriepo/a, HaX0 SIIerocsi B HOPMaJbHOM U
BO30YXKIEHHOM cocTOsIHUSX. M300pa3zute Takxke rpaduueckue MeKTpOHHbIE (GOPMYIIBI ISl 3TUX
COCTOSIHMI aToMa yrjiepo/a.

BAPUAHT Ne 3.
1. M300pa3uTte 31MeKTpOHHYIO KOH(UTYPAITHIO aTOMa CEPhI B BO30Y)KJICHHOM COCTOSIHUH,
npeAmnecTBymeM oopazoBannio SF6.

2. AToMm 37eMeHTa UMEeeT Ha IIECTh SJIEKTPOHOB MEHbIIE, YeM HOoH OpoMa. HazoBurte anemeHT,
COCTaBbTE AIIEKTPOHHYIO opMyITy ero aroma u nona. K kakum snemenram (-, p-, d-, f-) ero
oTHOCAT? [laliTe KpaTKyr0 XapaKTEPUCTUKY 3JIEMEHTA U €r0 COEAMHEHU HA OCHOBAHUU
MOJIOKEHUS B IEPUOJAMYECKON cucTeMe XuMuueckux 3emMeHToB JI.1. Menaeneena.

3.0npenenuTe Yuciao NpoTOHOB, HEUTPOHOB M 3JIEKTPOHOB B aTOMax M30TOMOB: P u Xe.

4 Hanumure 351eKTpOHHYIO opmyiy atoma d-aemMenTa 4-ro psifa, B KOTOPOM HPOUCXOTUT
«TIIPOBAID» JEKTPOHOB..

KonTpoabHas padora no teme "Xumudeckue peakuun'

BAPHUAHT Ne 1.

1. laiiTe kiaccupUKALNIO PEaKLUU 10 BCEM U3BECTHBIM BaM IPU3HAKAM:

Zn + CuSO4 ---- Cu + ZnS0O4 +Q.
2.TennoBoi a¢pdext peakunu ropenust Mmaruus 1203,6 k. CKOJIBKO TEIIOTHI BBIACTUTCS MPU
cropaHuu 4 r. Maraus ?
3. Kak cMecTuTh paBHOBECUE CUCTEMBI BIIPABO:

C+C0O2---2CO +Q.
4. Kak nzmeHutcst ckopoctsh peakiuu A + 2B ---- 2C npu NOBBIIIEHUH JaBJICHNS HA CUCTEMY B 3
pa3za, npu nossimieHnH Temneparypsel Ha 20 C, ecm =3 ?
5. 3anumuTe ypaBHEHHs BO3MOXHBIX PEAaKLUN MEXy HIUHKOM, COJITHOW KMCIOTOM, HUTPaTOM
cepedpa, THIPOKCUAOM Oapus B MOJEKYIIPHOM U HIOHHOM BHJIE.



BAPUAHT Ne 2.

1. JaiiTe kmaccu(puKanuio peakiuy 1Mo BCEM W3BECTHBIM BaM MPHU3HAKAM:
NH4NO3 ---- N20 + 2H20 --- Q.

2. TemoBoii adpdext peakuuu ropenus yriepoaa 402 k. CKOIBKO TEIUIOTHI BELACTHTCS
1pu cropanuu 36 r. yrieponja ?

3. Kak cmecTuTh paBHOBECHE CHCTEMBI BIIPABO:
C+2H2 ----CH4 + Q.

4. Kak uzmeHuTcst ckopocth peakiuu 2 A + B ---- 2C npu yMeHbIIEHUH 1aBJICHUS Ha CUCTEMY B 2
pa3za, npu nossiieHnH Temmneparypel Ha 30 C, ecmn =27

5. 3anummTe ypaBHEHNS BO3MOXKHBIX PEAKIUN MEXIy MarHueM, CEpHOU KUCIOTOM, XJIOPUIOM
Oapusi, THIPOKCHUIOM HaTPUsI B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

KonTtposbHas padora no treme "Hemeranibl
Bapuanm |
Yacts A TecrToBble 321aHHS ¢ BLIDOPOM O0TBETa

1. Dnementy Hemetamty 4-ro nepuoja [ICXD cooTBEeTCTBYET ANIeKTpOHHAS hopMyIia:
a) 1s22522p®3s23p®3d°4st B) 1522s22p%3s23p®3d'%s? 4p*
6) 1s22s22p%3s23p°4st r) 1522522p®3st
2. DnexTpoHHas GopMyJia HOHA cephbl 527
a) 1s22522p®3s23p° 6) 1s22s22p® B) 1522522p®3st r) 1s22522p°
3. [locTosiHHYIO CTENeHb OKUCIICHUS B COCTUHEHUSIX TIPOSIBIISET:
a) cepa 0) brop B) YIIIepoJ T) a30T
4. TIpocToe BeIecTBO — a30T — MOKET SIBISTHCS:
a) TOJIbKO BOCCTAHOBUTEJIEM B) TOJIbKO OKHUCTIUTENIEM
0) OKUCIHUTETIEM B BOCCTAHOBUTEIEM
5. Cxema npespammennit S*—S5"—S0 npencrapnser coboit mporeccsr:

a) BOCCTAHOBJICHUS B) OKHCIICHUS

0) oxucnenus (1), BoccranoBienus (2) r) BocctanoBneHus( 1), okucnenusi(2)
6. BoccraHoBUTENbHBIE CBOWCTBA B psiAy XUMHUYecKHX 31eMeHToB: O — N - C — B:

a ) U3MEHSIIOTCS TIEPHOTUIECKH 0) HEe UBMEHAIOTCA

B) ocnabeBaroT T') YCHIIUBAIOTCS
7. ®opmyna BemtectBa X B ypaBHeHUH peakiuu: Cu+2H2S04=CuSO4+X+2H:0:

a) Hz 6) SO2 B) H>S r) SO3

8. ITpoyKTOM THIpOIM3a caxapo3bl SABISIOTCS:



a) TIII0K03a U PPyKTO3a B) BOJIa U YTJICKHUCIIbIN a3

0) IJII0KO03a M 3TaHOJI ') BOJIa, 3TAHOJI U YIJIEKUCIIBIN ra3
9. A30T B3aUMOJICHCTBYET C KaXJIbIM BEIICCTBOM TPYIIIIbI:

a) BOJIOPO/I, KUCIOPOJ, KAJIbIHI

0) KUCJIOpO/I, YKCYCHAsI KUCTI0Ta, BOJIa

B) okcuy yriaepoaa (1V), runpokcun xanus, OGpom

I') cepa, 3TaHOJI, COJISIHAsL KUCIIOTa
10. KuciioTHbIe CBOWCTBA OKCHIIOB YCUIIUBAIOTCS B PSAY:

a) SO»-Se03-A205-B>03 B) Br207-S0O2-P205-SiO>

0) LioO-BeO-B,03-CO> r) CO2 —B203-BeO-Li,0O

Yacrs b 3aganus co cBOGOAHBIM OTBETOM

11. CocraBbTe (hOpMYIIBI BBICHIETO OKCHJIA M TUAPOKCHIA (KUCIOTHI) 3JIEMEHTA, B SiApe KOTOPOrO
coaepxutcs 15 anexTpoHoB. Ha3oBuTe 3TH BellecTBa, yKaXXUTe UX XapakTep.

12. CocraBbTe ypaBHEHUS PEAKIMIA CIeAyIOMHMX npeBpamieHnii: S — X — SO3 — H2SO4 — X
—S

13. Homnomaute dpasy: «B nepuosie ¢ yMEeHbIIEHHEM 3apsiia sipa aToMa OT MIETIOYHOTO MeTaa
K TaJIOT€HYy PajinlyCc aTOMOB ...)».

14. CpaBHute 4yncio aToMOB B 32 T cepbl U 2,8 T KPEMHHSI.

15. PaccuuTaiiTe 00beM, KOJTMYECTBO BEIIECTBA M MACCy Ta3a, TMOJYYEHHOTO IMPH B3aUMOICHCTBUN
28 T a30Ta C BOJIOPOJIOM, B3ITOM B U30BITKE.

Bapuanm |1
Yacts A TecrToBble 321aHHS ¢ BLIDOPOM O0TBETAa

1. Dnementy Hemeramty 4-ro nepuoja [IICXD cooTBETCTBYET 3JIEKTPOHHAs opMyIia:

a) 1s22522p®3s23p®3d°4st B) 1522s22p%3s23p®3d'%4s? 4p®

6) 1s22s22p®3s23p! r) 1522522p®3s23p°®
2. DnexTpoHHas hopMyna nona gocdopa P :

a) 1s225?2p®3s? 6) 1s22s%2p° B) 15%2522p°® r) 1s22522p°
3.ToabKO OTPHUIIATEIBHYIO CTETICHh OKUCIICHHS B COSIMHEHUSX MPOSIBIISICT:

a) o 0) Opom B) XJIOD r) ¢pTOp
4. TIpocToe BemecTBo — (TOP — MOXKET SBJISATHCS:

a) TOJILKO BOCCTAHOBHTEIIEM B) TOJIbKO OKHCJIUTEIIEM

0) OKHCITUTEJIEM U BOCCTAHOBUTEIIEM
5. Cxema npespammennii C'—C*2—C** npezncrasnser co6oii MpoleccH:

a) BOCCTAHOBJICHUS B) OKHCIICHUS

0) oxucnenus (1), BoccranoBienus (2) r) BocctanoBneHus( 1), okucnenusi(2)
6. OkucnuTeNbHbIC CBOWCTBA B PSIIy XMMUUECKUX dleMeHToB: Sb—Te —| —Br:

a ) U3MEHSIIOTCS TIEPHOTUIECKH 0) HEe UBMEHAIOTCA

B) ociabeBaroT I') YCUJINBAIOTCS
7. ®opmyna BemiectBa X B ypaBHeHuu peakiuu: 2Fe+6H2SOs=Fe 2(SO0s) 3+X+6H20:

a) Hz 6) SO2 B) H>S r) SO3

8. [IpoaykTamMu TUAPOIIM3a XJIOPITAHA SIBISIFOTCS:
a) TaHOJ U BOJIa B) ATAHOJI U XJIOPOBOJOPOJ]



0) XJIOPOBOIOPOI U ITaH ') 3TaHOJ, XJIOp, BoAA
9. VYriepos B3aUMOJCHCTBYET C KaXIbIM BEIIECTBOM I'PYIIIIbI:
a) Bojopon, okcua meau (I1), Boma
0) KaJnbpLUi, OKCUJ] CEpBl, CEpPHAs KUCIOTA
B) KHCJIOPOJI, BOJ0po, okcu sxene3a(ll)
T') a30T, CEpPOBOJOPO/I, ITAHOI,
10. OcHOBHBIC CBOMCTBA OKCHJIOB OCIIa0EBAIOT B PSAY:
a) Na,O-Li,0-Be0O-B,03 B) N2Os-P205-Si02-Al03
0) A203-SiO2 -Ge02-Gaz03 r) CO2-B203 —-A03-MgO

Yacrte b 3aganus co cBOOOAHBIM OTBETOM

11. CocraBbTe (hOpPMYIIBI BBICHIETO OKCH/IA ¥ TUAPOKCUIA (KUCIOTHI) 3JIEMEHTA, B SiApe KOTOPOTro
conepxkutcs 15 amekTpoHoB. Ha30BUTE 3TH BENIECTBA, YKAKHUTE UX XapaKTep.

12. CocTaBbTe ypaBHEHUS peakiuii ciaeayroniux npespamieanii: Si — X — Na SiOz—

H,Si03 - X — Si

13. domnomaute dpasy: «B rpymme ¢ yBenmudeHrueM 3apsiaa sapa atoMa OT KHCIOpoa K TeILTypy
pasnyc aToMOB ...».

14. CpaBuure uncio atomoB B 1,2 T yriepoaa u 62 r ¢ocdopa.

15. PaccuuTaiite 00beM, KOJIMYECTBO BEIIECTBA U MAcCy I'a3a, MOJTY4€HHOTO IIPY B3aUMOIEHCTBUM
128 T kapOua Kaablys ¢ BOJIOH, B3ATON B N30BITKE.

KonTpoasHasi padora no teme "Metasuibl"

Bapuanm |
Yacts A TecrToBble 3a1aHKsl ¢ BLIDOPOM 0TBETa

1. s-Dnementy 4-ro nepuoaa [ICXD cooTBeTCTBYET EKTpOHHAS OpMYyIIa:

a) 1s22522p®3s%3p®3d°34s? B) 15%25%2p®3s?3pf3d'4s?

6) 1s22s22p%3s23p%4st r) 1522522p®3st
2. DnekTpoHHas (opMyJia HOHA HATPHS:

a) 1s%22s22p°3s? 0) 1s22522p° B) 1522522p®3s! r) 15225%2p°
3. HepeMeHHYIO CTCIICHb OKUCIICHUS B COCAMHCHUAX ITPOABIIACT:

a) Gapuit 0) UHK B) XKeJe30 r) pyounuit
4. HpOCTOG BCHICCTBO — MApPraHeIl — MOXKCT ABJIATbHCA:

a) TOJIBKO BOCCTAHOBHUTCIICM B) TOJIBKO OKHUCIIUTCIIEM

0) 1 OKHCIHTENIEM, 1 BOCCTAHOBHUTEIIEM
5. Cxema nipespanenuii: Cr®—Cr*3—Cr® npencrasnser co6oii mporeccs:
a) BOCCTAHOBJICHUS B) OKHCIICHUS
0) oxucnenus (1), BoccranoBienus (2) r) BocctanoBneHus( 1), okucnenusi(2)
6. BoccraHOBUTE BHBIE CBOMCTBA B Psily XUuMHYecKkux dnemeHToB: Cs — Rb — K — Ca:
a ) U3MEHSIOTCS MePUOINIECKU 0) HEe U3MEHSIOTC
B) oci1abeBaroT I') YCUIMBAIOTCS
7. ®opmyna BemiectBa X B ypaBHeHUH peakiun: Cu+2H2S04=CuSO4+X+2H:0:
a) Hz 6) SO2 B) H>S r) SO3
8. ®opMysbl MPOIYKTOB 3JIEKTPOJIM3a pacTBOPa OpOMUAA KalHsl HA HHEPTHBIX JIEKTPOJax:



a) K, H2 0) KOH, Br2, H> B)K, B r) KOH, H29. Maruuii
B3aHMOHeﬁCTByeT C Ka&XIbIM BCHICCTBOM I'pYHIIbI:
a) Bojopo, cyiabdar meau (Il) (pactBop), aTaranans
0) KUCJIOpO/1, YKCyCHasi KUcioTa, pocdop
B) okcup yriaepona (1V), okeun xanbius, Gpenon (pacruias)
T') TJII0K03a, 3TaHOJ, OpOM
10. OcHOBHBIC CBOMCTBA THIPOKCUIOB YCHIIUBAIOTCS B PSITY:
a) KOH-NaOH-Be(OH),-LiOH B) Be(OH),-LiOH-NaOH-KOH
0) LiOH-Be(OH),-NaOH-KOH r) KOH-NaOH-Be(OH)-LiOH

Yacre b 3aganus co cBOOOIHBIM OTBETOM

11. CocraBbTe (pOPMYIIBI BBICIIETO OKCHAA M THAPOKCH/IA SIIEMEHTA, B SJPE KOTOPOTO COACPIKUTCS
56 nmpoToHOB. Ha3oBuTE 3TH BelllecTBa, YKaKUTE X XapakTep.

12. CocraBbTe ypaBHEeHHUs peakiuii cinenyromux npesparienuii: Al — X — AICl; — AI(NOs)z —
X — KAIO;

13. domnomaute ¢dpasy: «B nepuone ¢ yMeHbIICHHEM 3apsia sapa aToMa OT raJloreHa K
LIEJIOYHOMY METAILTY PaJnyC aTOMOB ...)».

14. CpaBauTe unciao aToMOB B 32 T Meau U 12 © MarHusl.

15. PaccuuTaiiTe 00beM, KOJTMYECTBO BEIIECTBA M MACCY Ta3a, MOJYYEHHOTO IMPH B3aUMOICHCTBUN
3,5 r IMTHA C BOJOM, B3ITOH B U30OBITKE.

Bapuanum |1
Yacts A TecToBble 3a1aHKsl ¢ BLIDOPOM 0TBETa

1. p-Dnementy 4-ro nepuoga [ICX3D cooTBeTCTBYET ANeKTpoHHAs popmyna:

a) 1s%2s22p°3s23p°301%4s? B) 1522522p®3s23p°3d1%4s? 4pt

6) 15225%2p°3s23p°4s? r) 1s%2s22p%3st
2. DnekTpoHHas (GopMyiia HOHA MarHUs:

a) 1s%22s22p°3s? 0) 1s22522p° B) 1s22s22p® 1) 1s%2s%2p°®
3. HepeMeHHYIO CTCIICHb OKUCJICHUS B COCAMHCHUAX ITPOABIIACT:

a) Gapwii 0) xpom B) KaJIbLIUH ') MarHuu
4. HpOCTOC BCIICCTBO — XKECJIC30 — MOXKCET ABJIATHCA:

a) TOJIBKO BOCCTAHOBHUTCJIIEM B) TOJBKO OKHUCIIUTCIEM

0) ¥ OKUCIIUTENIEM, U BOCCTAHOBUTENIEM
5. Cxema nipespanienuii: Cu*?—Cu’—Cu*? npeacrasnser co6oii mpoIecch:

a) BOCCTAHOBJICHUS B) OKHCIICHUS

0) oxucnenus (1), BoccranoBienus (2), r) BocctanoBneHus( 1), okucneHus(2)
6. BoccraHOBHTENBHBIE CBOWCTBA B PsAY XUMUYECKHX meMeHToB: Rb — K —Na —Li:

a ) U3MEHSIOTCS MEePUOTNIECKU 0) HE U3MEHSIOTCS



B) 0C1a0eBaroOT T') YCUIMBAIOTCS
7. ®opmyna BemiecTBa X B ypaBHeHuH peakimu: 2Fe+6H2SOs=Fe 2(SO4) 3+X+6H0:

a) Hy 0) SO2 B) HoS r) SO3
8. dopMyIIbI IPOLYKTOB DIEKTPOJIN3a PACIIABA XJIOPHIA HATPHUS HA MHEPTHBIX 3JIEKTPOIax:
a) Na, H. 6) NaOH, Cl,, H> B) Na, Cl> r) NaOH, H:

9. AnmoMUHUI B3aMO/ICHCTBYET C Ka)IbIM BEIIECTBOM T'PYIIIIBIL:
a) Bojopo, cyibdar meau (1) (pactBop), MmeTanaib
0) KUCJIOpO/1, MypaBbUHAs KHCIIOTA, CEPa
B) okcua yriaepoaa (1V), okcun Gapust, henoun (pacmias)
T') TJII0K03a, 3TAHOJ, XJIOP
10. OcHOBHBIEC CBOHCTBA THIPOKCUIIOB OCITA0CBAIOT B PSJIY:
a) KOH-NaOH-LiOH-Be(OH)2 B) Be(OH),-LiOH-NaOH-KOH
0) LiOH-Be(OH),-NaOH-KOH r) KOH-NaOH-Be(OH)-LiOH

Yacre b 3aganus co ¢cBOOOIHBIM OTBETOM

11. CocraBbTe (POPMYJIBI BBICIIETO OKCHA M THAPOKCHIA DJIEMEHTA, B SIPE KOTOPOTO COMEPIKUTCS
24 npotona. Ha3oBuTe 3TH BelecTBa, yKaXXUTE UX XapakTep.

12. CocTaBbTe ypaBHEHUS peakiuii ciaeayronux npespamieauii: Be — X — BeCl; — Be(NO3)2 —
X — K;BeO>

13. JlononauTte dpasy: «B nmepuose ¢ yBenmudeHueM 3apsjia sapa arToMa OT rajoreHa K meaoqyHomMy
METaJUTy paJinyC aTOMOB ...».

14. CpaBaure uncio aromoB B 108 T cepedpa u 20 T KaabIus.

15. PaccuuTaiiTe 00beM, KOJTMYECTBO BEIIECTBA M MACCY Ta3a, MOJY4EHHOTO IMPH B3aUMOICHCTBUN
12 r Maraus ¢ BOJOH, B3ATOM B N30BITKE.

IIpomeskyTOouHasi aTTecTAIMS.

BAPHUAHT 1
Yactnb 1

s evinonnenus saoanui 1-3 ucnonwsyiime ciedyrowuti pso xumuyeckux snemenmos. Omeemom 6
3a0anusax 1-3 sAensemcs nocie008amenbHOCmb Yugp, nood KOMOpbIMU YKA3AHbI XUMUYECKUe
9neMeHmbl 8 OAHHOM PSOY.
1) Bi 2)N 3)Br 4)P 5)Cl
Ornpernenure aTOMbI KAKHX W3 yKa3aHHbIX B PSY JIEMEHTOB HMEIOT JICKTPOHHYHO KOHMDHUTYPAIIUIO
BHEIIHEro SHEPreTHYEeCKOro ypoBHs NS“Np°.
U3 yKka3aHHBIX B Psiy XHMHYECKUX JJIEMEHTOB BBIOEPUTE TPH JIEMEHTa, KOTopbie B [Teproamdeckoit
cucTeMe XUMHYecKHX dmeMeHToB J{. . MenieneeBa HaXoIsTCsl B TIIABHOM TIOATPYIIIE OTHOM IPYIIIIBL.
Pacrionoxute BEIOpaHHBIC SIEMEHTHI B IOPSIAKE OCIA0ICHNS HEMETaJINYSCKUX CBOWCTB.
U3 umcna yKa3aHHBIX B PsI/ly QJIEMEHTOB BBIOEPUTE JBa DJIEMEHTA, KOTOPHIE MOTYT MPOSIBISITH CTEIICHb
okucieHus +7.

I/I3 NpEIIOKCHHOIO MCPCUHA BBI6epI/IT€ ABa COCANHCHUS, B KOTOPBIX NPUCYTCTBYCT MOHHAA CBA3b
a) NaHCO; F) C&3(PO4)2



6) Hz0
B) NH3

1) PCls

YcTraHOBHTE COOTBETCTBHE MEX/IY Ha3BaHWEM BEIIECTBA U KJIACCOM/TPYIIIOH, K KOTOpOMY(-0if) 3TO

BCEHIECCTBO MPUHAIJICIKHUT.

YcTaHOBUTE COOTBETCTBUE MEXKIY CXEMOM PEAKIIMU U U3BMEHEHUEM CTEIIEHU OKUCIIEHUA a30Ta B HEM.

Y cTaHOBUTE COOTBETCTBUEC MCXKY Ha3BaHUCM COJIU U ©€ OTHOIIICHHEM K TUApPOIN3Y.

Ha3zsanmue coun

OTHoLIEeHne K TUAPOIN3Y

a) OpoMu1 HATpUS

0) dpocdar kamus

B) XJIOPUJ HATPUA

r) cynbdu amoMHHAS

1) ruapoNu3 MO KaTHOHY

2) TUAPONU3 TI0 AHUOHY

3) ruApoNM3 MO KaTHOHY U aHHOHY
4) ruaponu3y He MoABepraercs

YcraHoBHTE COOTBETCTBHE MeX Iy (opMyIiol BelecTBa U MPOAYyKTaMH, 00pa3yoIuMHICs TpU
JIEKTPOJIN3€ BOAHOIO PacTBOPA ITOTO BEIIECTBA HA MHEPTHBIX AJIEKTPOJAX.

‘ ®dopmyJia BellecTBa

‘ IIpoayKThI 3J1eKTPOJIN3a

Ha3zBanue Bemecrsa

Kaacce/rpynna

a) TUIPOKCHT KaJTbITH
0) auruapodocdar HaTPHS
B) okcuj azora (V)

1) conp kucnas

2) OKCHJ] OCHOBHBIH
3) oKCHJ KUCTIOTHBIHN
4) ocHOBaHUE

CxeMma Pe€aKIuu H3MeHeHHe cTeNEHN OKHMCJIEHUS a30Ta
a) NH.CI + CuO = CuCl+H,O+N,+Cu 1) or -3 10 +2
6) HNO3(pa36,)+ Pb = Pb (NO3)2 + H,O + NO 2) or +5 mo +4
B) NH;+ 0O, = NO +H,0 3) or 0 mo +5
4) ot +5 mo +2
5)or-3m00
a) Na.S 1) Cu, Br2
6) N8.3PO4 2) CU, Oz
B) CuBr; 3) H2,S
F) A|BI’3 4) Hz, 0O,
5) Hz, Br;
6) Al, Br,

9. VYcTaHOBHTE COOTBETCTBHE MEXAY YpaBHCHUEM PCAKIIMU U HAIIPABJICHUEM CMECIICHUSA ITOJIOKEHUA
XUMHUYECKOI'O paBHOBECHS npu yseiudeHuu oaeneHus.

YpaBHeHHe peakuuu

HanpaB.ﬂeHne CMEIICHUsI XUMHYECKOro paBHOBeCHUSA

a) 2Hay + Oy = 2H0 + Q

6) Fezo3(TB,) + 3CO(F) = ZFE(TB.) + 3CO, - Q
B) Nogry + 3Hary = 2NH3)+ Q

T) CO(F) + 2H2(r): CH30H(F) +Q

1) cMmermaercs B CTOPOHY NPOAYKTOB PEAKIIUH
2) cMemaercs B CTOPOHY HCXOIHBIX BEIIECTB
3) HEe IPOUCXOIUT CMEILEHUS PAaBHOBECHS

10. U3 mpeanoxeHHOoro epeyHs BHEIIHUX BO3/ICHCTBUI BHIOEPUTE JIBA THIIA PEAKIIUMN, K KOTOPhIM
MOKHO OTHECTH B3aMMOJIeHcTBHE Meu ¢ xytopuaom xeresa (I11).

a) HeoOpaTuMas
0) KaTanuTUYecKas
B) oOpaTuMas

I') rereporeHHast
1) 3aMEITICHHS




Yacts 2

11. K 285 . PactBOpa cynbdara HaTpus ¢ MaccoBoit noneit conu 20 % nobaBumu 50 r 3Tol e conu.

OnpenenuTe MacCOBYIO JOMIO COJIM B MOTYYEHHOM pacTBope. OTBET 3aNUIINTE C TOYHOCTBIO /10 IECSATHIX B
%.

12. PaccraBbTe B ypaBHEHHH KO3(D(QUIIMEHTHI METOAOM JIEKTPOHHOTO OaaHca, YKaKUTE OKUCIUTEND H
BOCCTAHOBHTEIIb.

Na,SO3 + KMnO4 + H,SO4 = Na,SO4 + MnSO4 + K,SO4 + H,O
13. OcymiecTBUTE IPEBpAILICHUS:
—> C 5COCOAMHCO3;CO.cac0;COm —>

14. Kaxas macca 25 %-Hol CONSTHOM KUCIOThI motpedyercs s pactBopenus 20 rpamm okcuna menu (11)?

dopmyJia BeliecTea Kaacc/rpynna
a) CO 1) cpenHsist conb
6) HMnO4 2) KucIoTa
B) CO; 3) okcu HecomeoOpasy i
4) oKCHI KACIOTHBIH

BAPHUAHT 2
Il evinonnenuss 3adanuti 1-3  ucnonvsytime creoyROwUll psao XUMUYECKUX IJIeMEeHMO8.
Omeemom 6 3adanusax 1-3 aensemcs nociedoeamenbHOCMb Yugdp, noo KOMOpPbIMU YKA3AHbI
Xumudeckue 21eMeHmvl 8 OAHHOM psioy.
1)1 2)N 3) Br4) P5) ClI

1.0npenenute aTOMbI KAKMX U3 YKa3aHHBIX B PSIIY YJIEMEHTOB UMEIOT 3JIEKTPOHHYIO KOH(HUTYPAIHIO

BHEIIHET0 SHEPTreTHYEeCKOro yposHs Ns2np?,

2. U3 yka3aHHBIX B Psy XUMHUYECKUX JIEMEHTOB BBIOCPUTE TPHU dJIeMEHTa, KOTopbie B [leprominyeckoit
cucreMe XuMHu4deckux aieMeHToB . Y. MenaeneeBa HaXoAATcs B IJIaBHOM NOATPYIIIE OAHOU
rpymisl. Pacnonoxute BEIOpaHHBIEC 3JIEMEHTHI B IOPSIKE BO3PACTAHUS IICKTPOOTPHLIATEIBHOCTH.

3. U3 uucna yka3aHHBIX B Psi/ly 3JIEMEHTOB BHIOEPHTE IBA AJIEMEHTA, KOTOPhIC MOTYT HPOSIBIISITH
CTEMEHb OKHCIICHUS
-3.

4. U3 mpemioxeHHOro MepevHs BEIOSPUTE 1Ba COSMHEHHS, B KOTOPBIX MPUCYTCTBYET KOBAJCHTHAS
XAMHYECKasi CBSI3b

a)K20 r) SiO;
0) CrOs 1) SO
B) BaCl;
5. VcraHoBHUTE COOTBETCTBHE MEXY (OPMYJIOi BELIECTBA M KJIACCOM/TPYIINON, K KOTOPOMY(-0if) 3TO
BEILIECTBO NPHHAUICHKHT

6. YcraHoBUTE COOTBETCTBHE MCKAY YPaBHCHUECM PCAKIIMN U U3BMCHCHUCM CTCIICHU OKUCJICHU
BOCCTAaHOBHUTEIIS B HEM.



7. YCcTaHOBUTE COOTBETCTBUE MCKY Ha3BaHUCM COJIU U ©€ OTHOIIICHHUEM K Tuapon3y.

Ha3zBanmue coJun

Peaxkuus cpeanbt

a) xaopua meau(l1)
0) cynbhua HaTpUs

1) runponusyercs o KaTHOHY
2) TUAPONU3YETCS 10 AHUOHY

B) HUTpAT LIMHKA 3) ruznponusyercs 1Mo KaTUOHY U aHUOHY
') HUTpAT Kajaus 4) ruaponun3y He MoABepraercs
8. YcraHoBHUTE COOTBETCTBUE MEKAY POPMYIION COJH U MPOLYKTAMH, 00pa3yIOIIMHCS Ha HHEPTHBIX
UIEKTPOJIaX [IPU 3JIEKTPOIK3€E BOJHOIO pacTBOPa ITOH COMIH.

®opmyia coiu IpoayKThI 3JIeKTPOIH3A
a) CuSO4 1) Bomopo/I, KMCIOPO.T
0) AgNOs 2) BOZIOPO/I, TAJIOT'€H
B) K2S 3) Merai1, KHCI0pOI
r) KBr 4) merau, rajoreH
5) Bogopon, cepa

9. YcraHoBuTE COOTBETCTBHE MCXKIY YPAaBHCHHUEM pCaKIU U HAIIPaBJICHUEM CMCIICHUS ITOJIOXKCHUA
XUMHYECKOI'0 paBHOBECUA TP OAHOBPEMECHHOM YyMEHbULICHUU 0a61eHUA U NOBbIULICHUU memnepamypbul.
YpaBHe}me pP€aKkuumn HanpaB.neHne CMEIICHUSA XUMHUYIECCKOIro paBHOBECUA

a) PCls+ Clyp= PClsgus) + Q

0) Hag) + Clogy= 2HClry + Q

B) 2NOyy = 2NO(»+ Oz - Q

r) SO2(:) +NO2(r) = SO3() + NO»+Q
10.13 npenioxKeHHOro mepeyHs TUIIOB XUMHYECKUX PEaKIiil BHIOEPHUTE JBa THUIIA PEAKIIUM, K KOTOPBIM

MOXXHO OTHECTH PCAKIHUIO IMOJTYUYCHUA aMMHaKa U3 BOAOpOaa U a30oTa

1) cmemaercst B CTOPOHY HPOTYKTOB PEAKIIHH
2) cMemaeTcsl B CTOPOHY MCXOIHBIX BEIIECTB
3) HEe IPOUCXOIUT CMEMICHUS PABHOBECHS

YpaBHeHHe peaknuu HN3meHeHMe CTeNEeHU OKUCIEHNS BOCCTAHOBHUTES
a) 2NHs + 2Na = 2NaNH; + H; 1)or+2 1o 0
6) H,S + 2Na = Na,S + H, 2) or-3100
B) 4NH3 + 6NO = 5N, + 6H,0 3) ot 0 o -2
4) ot -2 oo +4
5)or 0 go +1

a) HeoOpaTumast r) oOMeHa

0) KaTaMTHYECKAs ) 3aMEITICHHS

B) oOpaTtumas
11. K 200 r 10% -HOro pacropa noBaperHoi conu gooasuin 50 r 20%-Horo pacTBopa TOH e CONH.
KaxoBa maccoBast 107151 oy B oTyd4eHHOM pacTtBope? OTBET 3auimTe ¢ TOYHOCTBIO [0 eTbIX B Y.

12. PaccraBbTe B ypaBHEHHH K03 (QUITUEHTH METOIOM SJIEKTPOHHOTO OaaHca, YKaKUTe OKHCIUTENDb U

BOCCTAHOBHTEIIb.
SO: + Brz + H,O = HBr + H.SO4

13. OcymecTBrTE IpEBpaILCHUS:

CuOCUu(NO3):Cu(OHYBuOCUuCl,Ct#NO3). —> —> —>

14. K 370r pactBopa ¢ MaccoBoi Aoinei xsopuaa Kanbius 6% 100aBuin U30BITOK pacTBOpa KapOoHaTa
kanus. Onpenennurte Maccy BBIITABIIETO OCAIKA.
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	ВАРИАНТ № 2.
	NH4NO3 ---- N2O + 2H2O --- Q.
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