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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, 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
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, 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 ~ MHTEpIIPETalMi0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
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 OpraHM3alMOHHO-TIAHUPYIOIIas, 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.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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, (HOPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEILHBIX 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 OTHOIICHHS K CBOEMY 30pOBBIO 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 JIJISI U3YYCHUS XUMHUH 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'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOM XMMUHM.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasleHTHbIE BO3MO>KHOCTM aTOMa YIJIEpoAa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALUM aTOMHBIX OpOuTaseH
yraepoaa. MexaHu3Mbl 0Opa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, 1BOMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHuii A.M. bByrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYeCcKUX COeAUHEHUN. MomnekynsipHble U  CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepun: CTpPyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHble YPDHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuUKalMU OpraHUYecKUx BemiecTB. [loHatue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYeCKUX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMy OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKUX BEIIECTB MPH HArpeBaHUU
(mnaBneHue, OOYIIMBAaHME W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoOB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anms aTOMHBIX opOuTaneit yriepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyYEHUs U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) 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-) wuzomepusa. Dusnueckue CBOWCTBA aJKEHOB.
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. Knaccudukaius ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuii ps ankuHOB, 001mast Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MEPHs. 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
oensoma. IlpencraBieHne 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CnocoObl MOIy4YeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHPTOBOIO
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 HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUJICHA 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 PE3WHBI, MOJCIMPOBAHHE MOJECKYJI
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 kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — STUJIEHIVIMKOIb U TIULEpUH. DPu3nueckue 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 demoBeka. CrmocoObl TMONMy4YeHUST ©W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuyHOCTH (eHoa.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MUECKHE CBOMCTBA allbJCTUIIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIluu, PEaKIMU C Yyd4acTUEeM YIJIEBOJOPOJHOTO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3NUECKHEe U XUMHYECKUE CBOWCTBA: THJPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

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

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ou3ndeckue CBOWCTBA M HaXOXIEHHUE B mpupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOMCTBAa KpaxMmalia: THAPOJIN3, KAaUECTBEHHAsl PEaKus C HOJOM. XHUMHUYECKHUE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7au Mo TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmias dbopmyia, U30MepHsi, HOMEHKIaTypa W (HU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTudeckoro psjga. CrTpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknatypa u uzomepusi. OTaenbHble PEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCHIOT. CUHTE3 M TUIPOJIU3 NIENTUIOB.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

[Tonumepusie wmatepuanbl. [lmactmacchl (TOJUATUIICH, TOJUIIPOIMIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIEPUMEHTAJIbHBIE METOJbl H3YUYCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

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

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU 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, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

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



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KUIIACC
OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MIEPBOTO0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoanvecKkoro 3akoHa u llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuTMdeckas. MexXaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBA3u. BogopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYECHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[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 BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTumblie U HeoOpaTUMbIE peakluu. XUMHUYEeCKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W CclaOble AICKTPOJUTHI.
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 BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUSA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3iokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIHU
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 llepuoguueckol cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHSI
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

Cepa. 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 KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBI MONYYEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

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

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHU.

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 MetaiuioB B Ilepuoanueckor cUCTEME XMMHUUYECKUX IJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

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

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

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



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

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

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

Ou3nyYecKkue W XMMHUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

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

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUAA IIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [I[pumeHneHune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTalel W CIUIaBbl», B3aUMOJIECHCTBUE
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 METAJNIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATOMUHUSA M LHHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B o6ecriedeHuN yCTOMYMBOTO pa3BUTHUS uejoBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpoMbITisieHHbIe CITOCOOBI MOYYSHHUS METaIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX IMTpenapaToB. Pojib XuMuu B pa3BUTUHA MENULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCMHOJB30BAHMS MpPENaparoB OBITOBOW XMMHUHM B TOBCEAHEBHOM
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuans! aJist 351eKTpoHuKU. HaHoTexHomoruu.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET NpHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOpE, JOJM BBIXOJA NPOJIYKTAa pEaKIuud OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®usnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIHM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XumMudeckass MPOMBIIIIIEHHOCTh, METALTYPTHsI, CTPOUTEIbHbBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA VYIJYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B coOTBeTCTBUHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
O0Oy4eHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TMpaBWJIAMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTH CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKOW NEATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMUS» OTpaKaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHON M TMPAKTHUYECKOW JeATEIbHOCTH
oOydJarmuxcs B MPOLecCe peaau3alud o0pa3oBaTeIbHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEHICHUU yUeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJOB YUYEOHOU €SI TENHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

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

YBOXEHUS] K MpOIECCY TBOpYECTBa B OOJACTH TEOPUHM M IMPAKTHUYECKOIrO
MPUIOKEHHUSI XUMHM, OCO3HAHMSI TOTO, YTO JAHHBIE HAYKH €CTh pPe3yJbTaT



JUINTETIBHBIX ~ HAONIOACHHWH, KPOMOTJIMBBIX SKCHEPUMEHTAIBbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTUKOB,;

MHTEpPECAa M [I03HABATEJIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHUILIEH C
NO3UIMH HPaBCTBEHHBIX U MPABOBBIX HOPM M C yYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro M 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TPaBWI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTEIBHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOM W  JPYrHMX BHJAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWHM MPAKTHYECKUX 3a]a4
COLIMAJIBHOM HAaIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3ingHoro pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYyJla U pe3yJbTaTaM TPYI0BOM €S TEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJBbHOH TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTMYECKH LEJIECOO0PAa3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;



MOHUMAHMS TJIOOATBHOTO XapakTepa HKOJOTHMYECKUX MPOoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOoMpUSITHBIE IKOJIOTUUYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIMpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIbHON, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs CrnenupUKH XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECUS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3alUMHA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs1 aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO XHUMUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METAIIPEMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHMS MPOTPaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33pPEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M yHUBEpCAJIbHbIE Y4eOHBIC
JNEUCTBUS B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKmne JeMCcTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh IPHW OCBOCHHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JUII OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAaHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUST W TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICNIAHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX OUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WH(OpMANME: NPUMEHITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBAaTh W€, (POPMYIHPOBATH CBOU MPETOKECHHUS
OTHOCUTEJIBHO BBIIIOJIHEHUS IIPEJIOKECHHON 3a1a4H;

BBICTYIIATh C IMPE3CHTALMEN PE3YIbTAaTOB II0O3HABATEIILHON JCATEIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIIOJIHEHUHN
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3alun yueOHOTO NpoeKTa, U POpMyIupOBaTh BHIBOIbI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIIMKA B
X071e 00CYX/I€HUSI © 0OMEHA MHEHUSIMHU.

PeryiisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILIECTBIISITh CBOIO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAensiss €€ LeJu M 3aJayd, KOHTPOJHUpPOBAaTb M IO MEPE
HEOOXOAUMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEUCTBUH MpH
BHITIOJIHCHUW Y4YEOHBIX M HCCIIEIOBATEIbCKUX 3aja4, BbIOWpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pelieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMUU Ha YIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI IEHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W TMPUMEHEHUIO 3HAHWW B PA3NMUYHBIX y4EOHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUIECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUH HOBBIX MaTepHUasoB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueH palMOHAIBLHOTO
MPUPOJIONONIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYyJIbTYpbI



YeJIOBEKa, a TaKKe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEnE;

BIAJCHUE  CHCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, JIPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAu3alMs aTOMHBIX OpOWTaned, HOH, MOJIeKYIa,
BAJICHTHOCTD, JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMeTpuyeckKas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHCIIOPOJI- U a30TCOJEPIKAILNE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. M. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpallleHUs] HSHEPrud MpU XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBICHUIL; MTPEIACTABICHUS
O MEXaHM3MaxX XMMHUYECKUX pPEaKLMM, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3¢ ¢ekThl, opuenTanTsl | u Il pona);
(akToNMIOrNYECKUE CBEACHMS O CBOICTBAaX, COCTaBe, IMOJyYEHUH U OE30M1aCHOM
UCTOJIb30BaHUM Ba)XKHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESTeNbHOCTH ~ 4YEJOBEKa, OOLIMX  HAy4yHBIX MNPUHIUINAX  XUMHUYECKOTO
IPOU3BOJICTBA (Ha MPUMEPE MIPOU3BOJCTBA METAHOIA, TEpepabOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYK0 CUMBOJIMKY JUIS COCTABJIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHECHHsI XMMHMYECKHX PEAKIMM M PACKPBIBATh MX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3rOTaBIMBATh MOJAEIHM MOJIEKYJI OPTAHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHUMW: yCTaHABIMBATh MPUHAIICIKHOCTh HM3YUEHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u mpuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIbHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIISCTB (ITHJICH, alleTHIICH, TOIYOJI, TJIMICPHUH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIMIWAH, aJaHuH, MalbTo3a, (PyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opraHudeckux BemectB A. M. BytiepoBa ist 00bSICHEHUST 3aBUCHMOCTH CBOWMCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKCHOB, aJIKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  ypaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KPaTHOCTHU U THIIA KOBAJCHTHOMN CBS3H (G- M TT-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacu€Thl MO HAXOXKICHUIO XUMHUUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (TOJyYeHHEe M HW3YyYeHHUE CBOWCTB OPTraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUI
O6e3omacHoro oOpalieHusi ¢ BEHIeCTBAMU M JIA0OPATOPHBIM O0OpPYAOBAHHEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJII0IaTh MpaBUiIa SKOJIOTHYSCKU 11e7IeCO00pa3HOro MOBEICHUS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAs cMbICH rokaszareis [1J1K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TMOUCK
XAMHUYECKOW HH(POPMAIMH B PA3TMYHBIX NCTOYHUKAX (HaydHas U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO WH(MOPMAIINIO, epepadaTbiBaTh €€ W MCIOIb30BaATh

B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.
11 KJIIACC



[IpeameTrHble pe3ynabTaThl OCBOEHUSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEIICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PEHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOMOJIArarolIne TOHATUS — XUMHYECKHW OJJIEMEHT, aToM, SApPO aroMma,
M30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIIN, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKas pEaKkuusi, pPacTBOpP, IJIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOU PEaKLUH, CKOPOCTh XUMMUUYECKON PEaKLMHU, XUMHUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DIIEKTPOJIUTHUYECKON AUCCOLUMALNH, MEPHOINYECKUN
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU S3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYMHHOCTH U CHUCTEMHOCTH  XUMHYECKHX  SIBJICHUM;  COBPEMEHHBIE
NPEACTABJICHUS O CTPOCHHUM BELIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIDHOM  YPOBHSX; IPEACTABICHUA O MEXaHU3MaX XUMHUUYECKUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MIPOTEKAaHUsl, O XWUMHUYECKOM DPAaBHOBECUH, PACTBOpPAX U JIUCIIEPCHBIX CHUCTEMAX;
(akTONOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
WCITOJIb30BAaHUHU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHMA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA IIPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHHUI;



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOM CBS3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIN W
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrouiux BeEIIECTB, TEMIOBOMY 3G (]exTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPHUOJUYECKOTO 3akoHa /I,
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

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

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

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



c(hOpMUPOBAHHOCTh YMEHHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

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

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

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

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pasnTuUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHON QopMe pe3ynbTaThl AKCHEPUMEHTA, AHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPAaTOPHBIX XUMHYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8 0.5 bubnuoreka [JOK
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — allKaHBI,
2.1 P a P 5 0.5 Bumorexa I[OK
LUKIIOAJIKaHbI
HenpenenbHble yrieBoa0OpOIbI: alKEHBI,
2.2 el a HOPOA 14 1 bu6mmoreka [JOK
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoI0pOIbl (apeHbI) 8 bubmuoreka [JOK
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX
2.4 PHPOX r HOPOX 4 bu6mmoreka [JOK
nepepaboTka
2.5 l"anioreHnpou3BoAHbBIE YTIEBOJOPO/IOB 4 1 bu6mmoreka [JOK
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK
KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U
3.2 P A ACTiA 21 1 bubmuoreka [JOK
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 YrneBomp 9 1 bubnmoreka [JOK
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 15 bubnuorexa [JOK
Hroro no pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokOoMONEKYISIpPHBIE COEUHEHUS 6 1 bubmuorexa [JOK
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 55




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [lepuoauueckas cucteMa XUMHUYECKUX 9 bubnuorexa [JOK
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 BuGmorexa LIOK
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInU 19 1 3 bubnuoreka [IOK
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeramnsr 31 3 bu6mmoreka [IOK
2.2 Mertaiisl 23 2 bu6mmoreka [IOK
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9 1 BuGmorexa LIOK
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XUMHH, IPEIACTABICHIE O MHOI000pa3uu 1 bubmnoreka [JOK
P PHOTO0P 05.00.2023 1
OpPraHWYECKUX COCTMHCHUN
DJEKTPOHHOE CTPOCHUE aTOMa yriiepojia
OCHOBHOE W BO30YXJIEHHOE COCTOSIHUS).
2 ( A ) 1 05 Bubmiorexa [JOK
BasneHTHBIE BO3MOXXHOCTH aTOMa yriepo/a. 06.09.2023
BxoaHoi1 KOHTPOJIb
XUMHUYECKas CBSI3b B OPraHHYECKIX
COCIIMHEHUX. MeXaHN3MbI 00pa30BaHUs
3 g N P 1 bu6mmoreka [IOK
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa 07.09.2023
CBsI3eM
Teopust cTpoeHUsT OPraHUIECKUX
4 . 1 Bbubanorexa LIOK
coenuaeHuit A. M. byrieposa 12.09.2023 1
Bupl uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
5 POCIP P 1 bubnuoreka [JOK
3¢ deKThl B MOJIEKYJIaX OPraHuYeCKUX 13.09.2023
COEUHEHNN
[IpencraBnenue o KiIaccuGpuKaIy 1
6 cucrematrueckas Homenkiaarypa (IUPAC) 1 14.09.2023 bubnuoreka [JOK
OpPraHUYeCKUX BEICCTB T
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuorexa [IOK




XNUMHUHN

19.09.2023

CucreMmaruzanus u 00001IeHYE 3HAHUM IO
TEME

20.09.2023

bu6mmoreka [{OK

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmyna, HOMEHKIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

21.09.2023

bu6mmoreka [{OK

10

duznueckue 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

26.09.2023

bubmmoreka [{OK

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl nosTyueHus: U IpUMeHEeHue
AJIIKaHOB

27.09.2023

bu6moreka [IOK

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOHCTB,
CTIIOCOOBI IOJTYYEHUS ¥ IPHMEHEHHE

28.09.2023

bu6mmoreka [IOK

13

Pemenue pacu€rHbix 3a1a4 Ha
ompeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHMH 10 TeMe

03.10.2023

bu6mmoreka [JOK

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.
CTpykTypHas U LMC-TPaHC-U30MEpUs
aJIKCHOB

04.10.2023

bu6mmoreka [JOK

15

du3znyecKrue U XMuMHYECKHE CBOMCTBA

bu6mmoreka [JOK




ankeHoB. [IpaBuino MapkoBHMKOBa

10.10.2023

CrniocoObl mosryyeHus U IpUMEHEHNE

1 b K
0 AIKEHOB 12.10.2023 | Prommorera O
[Ipaktuyeckas padora Ne 1 mo reme
17 "1 b K
OjIyqe"HHe STUJIEHA U U3YyYEHHUE €T0 17.10.2023 nbnuoteka 11O
CBOJCTB
Pemrenne pacy€THbIX 3a1a4 Ha
1 i b K
8 oTpeieJICHUuEe MOJICKYIISIPHOU (POPMYJIbI 18.10.2023 nomoreka 11O
OpPraHU4ecKOTO BEUIecTBa
AJNKagueHbl: CONPSKEHHBIE,
1 . b K
9 M30JIMpOBaHHbIE, KyMYJIUPOBaHHbBIE 10.10.2023 nbnuoteka 11O
OCOOEHHOCTH AIIEKTPOHHOTO CTPOSHHUS
XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
20 bub OK
JMeHOB 24.10.2023 | Promerexa Ll
CriocoObl moTyueHus: U IpUMEHEHUe
21 ANKaIMEHOB. AIMUHUCTPATHBHAS 0.5 95.10.2023 bu6mmoreka [IOK
KOHTpoJIbHAs paboTa Nel
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as
99 (dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U BuGmorexa [OK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII, 26.10.2023
(uznueckue cBoicTBa
23 XHUMHUYECKUE CBOMCTBA aJIKMHOB 07.11.2023 bubnuoreka [JOK
24 KauecTBeHHBIE peakiny Ha TPOHHYIO CBSI3b 08.11.2023 bubnnoreka [JOK
CriocoOslI mosTyueHus: ¥ IpUMeHEHUe
25 ATKIHOB 09.11.2023 bubnunoreka [JOK
26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO bubnuorexa LIOK




XUMHUYECKOHN peaKiuu

14.11.2023

27

CucreMmaruzanus u 00001IeHYE 3HAHUM IO
TEME

15.11.2023

bu6mmoreka [{OK

28

ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
dbopmyna, HOMEHKIaTypa. DJIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOMCTBA

16.11.2023

bu6mmoreka [{OK

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHus

21.11.2023

bubmmoreka [{OK

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

22.11.2023

bu6moreka [IOK

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

23.11.2023

bu6mmoreka [IOK

32

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITbI
OpPraHUYECKOTO BEIEeCTBA

28.11.2023

bu6mmoreka [IOK

33

CriocoOsl MoTyueHus: ¥ IpUMEHEHUe
apeHoB

29.11.2023

bu6mmoreka [JOK

34

I'eneTnyeckas cBs3b MCKAY pa3]IM4YHbIMU
KjlacCaMU yrijieBo4opoa0oB

30.11.2023

bubnuoreka [JOK

35

Pacuétel o ypaBHEHUSIM XUMUYECKUX
peaknuii. CucremMarusanus u 0000IIeHHE
3HAaHUH 110 TEME

05.12.2023

bubmuoreka [JOK

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

06.12.2023

bu6mmoreka [JOK

37

KaMmeHHBI# yroib U MpOyKThI €r0




nepepadboTKu

07.12.2023

38

HedTs u criocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB NepepaboTKu
HepTH

13.12.2023

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

14.12.2023

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

19.12.2023

bubmmoreka [IOK

41

JeicTBue menoyuent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

20.12.2023

bu6moreka [IOK

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazgeny "YrieBoaopoasr"

21.12.2023

bu6mmoreka [IOK

43

KonTtponsHas padoTa o tTeme
"Yraesomopoasr".

26.12.2023

bu6mmoreka [IOK

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
¢bu3nveckue CBONWCTBA

27.12.2023

bu6mmoreka [IOK

45

XuMHuJecKue cBolicTBa MMpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

28.12.2023

bubnuoreka [JOK

46

CriocoOBbl MOJIY4YCHU U TPUMCECHCHUC
OJHOATOMHBIX CIIUPTOB

09.01.2024

bubnuoreka [JOK

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
nu30Mepusi, 0COOEHHOCTH (PU3NUECKUX U
XMMHMUYECKHUX CBOICTB

10.01.2024

bu6mmoreka [JOK




MHoroaToMHBIC CIIUPTLL: 3TUJICHIIJIMKOJIb U

4 b K
8 FJ]I/IE[epI/IH, uX (U3NYECKUE U XUMHUECKHUE 11.01.2024 u6amnoreka L{O
CBOWCTBa
CrniocoOblI mosTyyeHHus U IPUMEHEHNE
49 bu6 OK
MHOTOATOMHBIX CIUPTOB 16.01.2024 nommotexa 1
®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE
b K
50 cBoiicTBa. TOKCUYHOCTH (peHoIa 17.01.2024 nomorexa 1O
1 X i b K
5 MMHYECKHE CBOMCTBA (heHoa 18.01.2024 nommoreka 11O
CriocoObl MosTyueHus: ¥ IpUMeHEeHue
52 bub. OK
tberona 23.01.2024 ~DroOmoTeRa
[IpakTueckas padota Ne 2. Pemenue
53 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 94.01.2024 bubmuorexa [JOK
"Cruptsl 1 heHoBI"
CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110
54 bub. OK
Teme 25.01.2004 | >rOmoTerall
AJIBIETUBI I KETOHBI: SJICKTPOHHOE
CTpOCHHE KapOOHMIBHOM T'PYIIIIBI;
55 bub. OK
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyia, 30.01.2024 nomuotexa 11
M30MepHsl 1 HOMEHKJIaTypa
56 A.]'IL;ZLCFI/II[LI Y KETOHBI: (puznyeckue BuGmiorexa LIOK
CBOMCTBA; pEaKIMK TPHCOCTUHEHUS 31.01.2024
Peakiium OKUCIICHUS 1 KAYECTBEHHBIC
57 bub OK
peaKIK aJIbICTUIOB U KETOHOB 01.02.2024 nomorexa Ll
CrniocoObl mosTyueHHst aabIeruI0B U
58 b K
KETOHOB 06.02.2024  Promorexa O
O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
59 bub. OK
KHCJIOThI, 0COOCHHOCTH CTPOEHUS HX 07.02.2024 nommotexa 1




MOJIEKYIT

60

N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, X (pU3nUecKue CBOICTBa

08.02.2024

bu6mmoreka [{OK

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

13.02.2024

bubmmorexa [{OK

62

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCI0Thl. MHOrooOpa3ue kapOOHOBBIX
KHCIIOT

14.02.2024

bubmmoreka [IOK

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

15.02.2024

bu6moreka [IOK

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

20.02.2024

bu6mmoreka [IOK

65

CriocoObI moTy4eHHst 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

21.02.2024

bu6mmoreka [IOK

66

CrnoxHble 3(QUPBI: TOMOJIOTUYESCKUN PSII,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

22.02.2024

bu6mmoreka [JOK

67

dusnyeckue 1 XUMUYECKHUE CBOWCTBA
a¢upoB

27.02.2024

bubnuoreka [JOK

68

Perienne pacuéTHbIX 3a/a4: O YPaBHEHUIO
XMMUYECKOH peakluy, Ha OIpeieiICHUe
MOJIEKYJISIPHOM (OPMYJIIBI OPraHNYECKOTO
BEIIECTBA

28.02.2024

bubnuoreka [JOK

69

IIpaktuyeckas pabora Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME

29.02.2024

bu6mmoreka [JOK




"KapOonoBbie kucioTsl. CioxHbie 3pups”

70

XKupsr: crpoenne, puznveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

05.03.2024

bu6mmoreka [{OK

71

OCoOeHHOCTH CBOWCTB JKUPOB,
COACPpIKAUX OCTATKH HCIIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

06.03.2024

bubmmoreka [{OK

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aecreue. Ilorsarue o

CUHTCTHUYCCKHUX MOROIIIUX Cpe}ICTBaX
(CMC)

07.03.2024

bubmmoreka [{OK

73

['eneTnveckas CBsI3b YrIE€BOJOPOOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKIX
BEILIECTB

12.03.2024

bu6moreka [IOK

74

PacuéTel o ypaBHEHUSM XUMUYECKUX
peakuui

13.03.2024

bu6mmoreka [IOK

75

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TeEME

14.03.2024

bu6mmoreka [IOK

76

OO01ast XxapakTepuCTUKa YrieBOJA0B U
KJ1accuuKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

19.03.2024

bu6mmoreka [JOK

77

MoHocaxapubl: pU3HUECKHE CBONCTBA U
HAXO0K/JICHHE B IIPUPOJIE.
AJZIMHHUCTpaTHBHAsE KOHTPOJIbHast paboTa
Ne3

0.5

20.03.2024

bubnuoreka [JOK

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HauCHHUE B
KU3HCACATCIIbBHOCTH OpraHUu3Ma

21.03.2024

bu6mmoreka [JOK

79

I[I/ICElXapI/I,[[LIZ caxapo3a, MaJIbTO3a U
nakTto3a. HaxoxxaeHue B npupoac u

02.04.2024

bu6mmoreka [JOK




INPUMCHCHUC ACaXapua0B

80

ITonucaxapuasl: CTpOEHHUE MaKPOMOJIEKYI,
¢bu3nvecKre 1 XUMHUYECKHE CBOICTBA,
[IPUMEHEHHE

03.04.2024

bubmmorexa [{OK

81

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

04.04.2024

bu6mmoreka [{OK

82

Pemrenne pacdyeTHsIX 3a1a4 Ha
OTIPEEIICHUE OJIHA BBIXOA ITPOTYKTa
peaKkuuu OT TEOPETUYECKH BO3MOKHOIO

09.04.2024

bubmmoreka [IOK

83

Cucrtemaru3anusa 1 0000IeHe 3HAHUH 110
pasznmeny

11.04.2024

bu6moreka [IOK

84

KonTponbnas paborta no teme
"Kucnopoaconepxamiyre OpraHu4ecKue
coequueHus"

16.04.2024

bu6mmoreka [IOK

85

A30TcoaepKanme reTepoMKINIecKue
coenuHeHus. HyKiIenHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKAs POITh

08.05.2024

bu6mmoreka [IOK

86

AMUHBL: KTacCUBUKAIIHS, CTPOCHHE
MOJIEKYJI, 00111asi popMyIia, H30Mepus,
HOMEHKJIaTypa ¥ (pU3HUECKUE CBOICTBA

17.04.2024

bu6mmoreka [JOK

87

XuMHuJecKue cBolicTBa aJII/I(i)aTI/I‘IeCKI/IX
AdMHHOB

18.04.2024

bubnuoreka [JOK

88

AnnnmH: CTPOCHUC aHWJIMHA, 0COOEHHOCTH
XHUMHYECKUX CBOWCTB aHHMJIMHA

23.04.2024

bubmuoreka [JOK

89

CrniocoObl nosTyyeHHs U IpUMEHEHUe
ann(paTHUECKUX aMUHOB

24.04.2024

bu6mmoreka [JOK

90

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusnveckre CBONCTBA.

25.04.2024




OTI[GHLHBIC IpeACTaBUTCIIN O~
AMHWHOKHCIIOT

91

XUMHUYECKHE CBOHCTBAa aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAaUCHHE aMUHOKHUCIIOT.

Cunres u ruapoJin3 INeuTua0B

30.04.2024

bubmmorexa [{OK

92

benku xak mpupoHbIE TTOJIUMEDPHI;
CTPYKTYpPBI OEJIKOB

02.05.2024

bubmmoreka [{OK

93

XUMHUYECKHUE CBOMCTBA OEIIKOB

07.05.2024

bubmmoreka [{OK

94

[IpakTueckas padota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"A30TCOIepKaIIe OPraHnIECKHe
coequueHus"

14.05.2024

bu6moreka [IOK

95

[IpakTuueckas padota Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Pacnio3HaBaHue OpraHMYECKUX
coequHeHun"

15.05.2024

bu6mmoreka [IOK

96

KonTtponpHas padoTa o teme
"A3zoTcoaepxaniue OpraHu4ecKue
coequueHus"

16.05.2024

bu6mmoreka [JOK

97

OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOJICKYIISAPHBIX COCI[I/IHCHI/Iﬁ n

MCTOAbI UX CUHTC3a —II0JIUMCpU3alIUsd U

IIOJIMKOHACHCAII U

21.05.2024

bubnuoreka [JOK

98

[Tnactmaccel. YTunu3zamus u nepepadoTka

IIJ1aCTHKa

22.05.2024

bu6mmoreka [JOK

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHUYECKUE KayuyKu. Pe3nHa

23.05.2024

bu6mmoreka [JOK




100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunrerndeckue. [lonmmepsl cnenuanbHOTo
HA3HAYCHUS

21.05.2024

bu6mmoreka [{OK

101

[Ipaktudeckas padora Ne 6. Pemenue
BKCHepI/IMeHTaJH)HI)IX 3a1a4 I10 TCMEC
"Pacro3HaBaHue IIaCTMacC U BOJIOKOH"

22.05.2024

bu6mmoreka [{OK

102

O0600611eHrE U crucTeMaTu3alus
M3Y4YEHHOI0 MaTepuasa 1o Teme
"BbICOKOMOJIEKYSIPHBIE COETMHEHUS".

23.05.2024

bubmmoreka [{OK

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

5.5




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 000JI0YeK 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 U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

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 3HAHMUH 110
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
HEOPraHUYECKOW M OPraHNYECKON XHUMUHU.
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 pa3nudHbIX GaKkToOpoB 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 peaKIIUU 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 3agau pa3nmuyHBIX TUIOB

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 coeqnHeHus"

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: HaXOKIEHHUE B IPUPOJIE, CIIOCOOBI

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
[IpakTueckas padota Ne 6. Pemmenue

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),
yroJibHast KUCIIOTA 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 TEXHHUKE

73 CmuiaBsl MeTaiioB. Koppo3us Meramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XMUMHUYECKUX 3TIeMeHTOB. HaTpuii u kanuii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

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

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

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

83

OO6mras XxapakTepuCTUKA METALIIOB
mo6ouHbIX oArpym (b-rpyrm)
[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 kKeJe3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

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

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

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

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIUIIBI OpraHU3aIiuu

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

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus nuiy. Poas xumuu B oGecriedeHnn
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl
101 XUMHUS B CEIIBCKOM XO3SIHCTBE. 1
Opranudeckre 1 MUHEPAILHBIC YI00pEHUS
102 CucreMaru3anus 1 0000IIeHNE 3HAHUH TTO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




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

» Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienue
» Xumus, 10 xknacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
["abpuensn, O. C. Meroauueckoe nocodbue Xumus 10 xacc
["abpuensn, O. C. Metoguueckoe nocodbue Xumus 11 kacc
INa6puensn, O. C. Xumus 10-11 knacce. YrryOeHHBIN ypOBEHb.

Mertoanyeckoe nocooue

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://www.college.ru/chemistry/

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



