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,
HEOOXOJMMBIX 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 TICJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH HU3YYCHHU
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

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

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

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHUS] 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'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOM XMMUM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYECKUX COEJUHEHMsIX. Tumbl TUOpPUAM3ANMK aTOMHBIX OpOuTaNei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcOoeAuHEHUH. MoneKynsipHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kimaccupuKauu OpraHuyYeckux BemiecTB. llonsTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKY
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MONYyYEeHHS 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 (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOJTyUYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, I[HAHOTPYIIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3EC
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 IEpMaHraHaTa Kaliks, B3aUMOJICHCTBHE 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
oOpa3liaMyd  TUIaCTMAacC, KaydykoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. (CrnocoObl TMOJAyYEeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakinu Ha (eHos. TokcuuHOCTh (heHora.
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. DuU3MYecKue CBOWCTBA albJIETUIO0B H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEeaKUu C Y4acTUEeM YIJIEBOJIOPOJHOrO 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, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJIaTypa. PU3MUEeCKMe U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEIEIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupuoo3a. Ou3ndecKkue CBOMCTBA M HAXOXICHHE B mpupoje. PoTocuHTES.
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. BoccTaHaBnMBaKOIMIME U HEBOCCTAHABIMBAIOIINE AUCaxapuabl. I naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmalia: THMAPOJIN3, KAYeCTBEHHAs peaklus C HOJOM. XUMHYECKHE
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, B3aUMOJICHCTBHUE 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 THUIPOKCHUIIOM
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 SKCIEPUMEHTAbHBIX 3a/1ad 1o 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 moliekyl, obmas dbopmyia, U30MepHs, HOMEHKIaTypa U (HU3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTtudeckoro psjga. CTpoeHwue
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.

AmMuHOKUCI0TEL. HoMeHknaTypa u nuzomepusi. OTaelbHbIE TPEACTABUTENHN O~
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUS BEUIECTB M WX NPEBpalllCHUN:
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 .

BbicOKOMOJIEKY/ISIDHBIE COCIMHEHHUS.

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



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

[Tonumepnbie wmatepuanbl. I[lmacTmacchl (MOMUATUIICH, TOJIUIIPOIMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOMPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISALIME TOJUMEPBI, OMOpa3iiaraeMblie MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxaenue wmosiekynspHoi (OpMyJbl OpPraHMYECKOTO 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
peakluud W/WIM HCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MEXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH 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 BEJIMYUHBI, €IMHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

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

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

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

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

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



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

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

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

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

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

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

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

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

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

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



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

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

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

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

du3NYECKue U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbI,
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: momydyeHue, ¢GU3MYECKHE U XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pas3loB HEMETaIOB, ropeHue cepwl, docdopa, xkene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHbBIE PEAKIIMM Ha HEOPTAaHUYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasutbl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIBI OpraHU3allui XUMUYECKOTO MPOU3BOICTBA. [[poMbIlIeHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHEPreTuueckoi 0€30MacHOCTH.

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



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

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

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

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC Y 00pEHUS.

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

PacuétHnlie 3agaun.

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

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHHE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJu3, CHUHTE3, KiIacCU(HKAIUS, TMEPUOJIUIYHOCTh, HAOJIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nuecKkre BeIMUNHBI, €IMHULIBI N3MEPEHUS, CKOPOCTbh, SHEPTHUSI, Macca.

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

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

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



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



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWU HA VYIJIVBJIIEHHOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XHUMHUS» Ha YPOBHE CpeIHEro oOlero oO0pa3oBaHUsS BbIACIEHBI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHME
00yJaroImUMHCS POCCUMCKON TPaKJaHCKOM WJICHTUYHOCTH, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH H
CaMOOIIPECIICHNI0; HAJIMYME MOTHUBAIIMU K OOYYE€HHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMH B OOIECTBE MpaBUJIaMU W HOPMaMHU TOBEJCHHUS, HAJIUYUE TPABOCO3HAHUSA, IKOJOTHUUECKOH KYJIBTYpHI;
CIOCOOHOCTD CTaBUTH 1ICJIU U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOCHUS MpPEIMETa «XHUMHUs» OTPAKAIOT CPOPMHUPOBAHHOCTH ONBITA MMO3HABATEILHOU H
NPAKTUYECKON 1eITeTbHOCTH 00yUYaroIMUXCs B MPOIECCE peau3alui 00pa3oBaTebHON AeSTEIbHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpenMeTa «XHUMHS» OTpaxaroT cpOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
NPAKTUYECKON NIeATeTbHOCTH OOYYaloIIUXCs B IMPOIIECCE peanu3aluu o0pa30BaTeIbHON NESITEbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpa’KaIaHCKOro BOCIMTAHUS

OCO3HaHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00513aHHOCTEH, yBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;

IPEACTABICHUS O COLMAIbHBIX HOPMaxX U MPaBHJIaX MEKINYHOCTHBIX OTHOIIEHU! B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEILHOCTH TMPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[TI03HABATEJBHBIX 33/1a4, BBIIIOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHMSI, IOTUKY U apTyMEHTHI APYTHX MPH aHAIN3E Pa3IUIHBIX
BUJIOB yUEOHOM JEATEIHbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMHH;



YBaKEHHMsI K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO
JTAHHBIE HAayKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOJIOJCHUN, KPOMOTIUBBIX HIKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJAa y4€HBIX U IPAKTUKOB,;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B TMOJYYCHUH M TMOCJICAYIONIEM aHaiu3e WH(OpMaluu O MepeIOBbIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTU OIICHUBATh CUTYallUU, CBSA3AaHHBIE C XMMUYECKUMHU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCJEICTBUMN MTOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBbS:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 U Oe30MacHOro odpasa KW3HU, HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIIO/ICHUST TIpaBUJI OE30IIacCHOr0 OOpalleHus ¢ BellecTBaMU B OBITY, IOBCEIHEBHOW >KWU3HH, B TPYHAOBOM
JIEATSIIbHOCTH;

NMOHUMAaHUS IIEHHOCTH TPaBUJ WHAWBUAYAUIBHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEACHUS B CHUTYaIlMsX,
YIPOXKAKMMX 3J0POBbIO U KWU3HHU JIIOJICH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4YeOHO-HMCCIICIOBATEIIBCKON JICATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPYECKOMN U IPYTUX BUJAX JICATCIBHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COIMAIBHOW HAIMPaBICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K NPaKTHYECKOMY HM3YYCHHI0 mpodeccuii pa3InyHOTO poja, B TOM YHCIE Ha OCHOBE IPUMCHCHHS
MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBaXCHUS K TPYY, JIOIAAM TPYAa U pe3yJbTaTaM TPYAOBOU AEITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHIMBUIYaJIbHOW TpaeKkTopuu oOpazoBaHus, Oyayuieil mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH [EIeCO00pa3HOro OTHOIIEHUS K MIPUPOE KaK HCTOYHHUKY CYIIECTBOBAHHUS KU3HU HA 3eMIJIE;

MOHUMAaHUS I00ATBHOIO XapakTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHMSI HEOOXOJAMMOCTH MCHOJB30BAHUS JIOCTMXKEHMM XHMHHM JUIsl PEHICHHs BOIMPOCOB PAaIlMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOT'O HEMPUATHUS JEUCTBHM, MPUHOCSIIMX BpPEJ OKpPYXaloUleld NMPUPOIHON cpelie, YMEHHUS MPOTrHO3UPOBATH
HEOJIaronpuATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEUCTBUNA U MTPEe0TBpaIaTh UX;

HaJU4MsS Pa3BUTOTO SKOJIOTHYECKOTO MBIIIIEHUS, YKOJIOTMYECKON KYJIbTYpbI, ONbITA AEATEIBHOCTU 3KOJIOTHYECKOM
HaIPaBJIICHHOCTH, YMEHMsI PYKOBOJACTBOBATbCS MMM B II03HABAaTEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOW IPAKTHKE,
CHOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOSTH UI€0JIOTUH XeMo(poOuu;

7) IEHHOCTH HAYYHOTI'0 NTO3HAHMA:

MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON NIPAKTUKH;

NOHMMaHUsl CHEUM(PUKKM XUMUU KaK HayKH, OCO3HaHUSA €€ pojiu B (POPMHUPOBAHUHM PALMOHAIBHOIO HAyYHOTO
MBILUIEHUS, CO3/IaHUU LEJIOCTHOIO MPEJCTABICHUS 00 OKpYXKalolleM MHUpPE KaK O €IUHCTBE IPUPOJbl U YeJIOBEKa, B
MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEN U pPellIeHUuH MpoOIeM COXpaHEHHsI IPUPOAHOIO PABHOBECHUS;

yOeXAEHHOCTH B OCOOOH 3HAUYMMOCTH XUMHUHU [UIsI COBPEMEHHOM IMBWIM3AIMM: B €€ T'yMaHHUCTHYECKOIl
HAIpPaBJICHHOCTU W Ba)KHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpbl, B PEIIEHUH TI00albHBIX MPOOIEeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, DHEPrETHYCCKON, NHUIIECBOM M SKOJOTHYECKOH OE301acHOCTH, B
pa3BUTUU MEIULUHBI, 00ECNEYEHUN YCIOBUI YCHEIIHOTO TPyJla U 3KOJOTHYECKH KOMQPOPTHOM >KM3HHM KaKJIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB IO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJyYaeMble 3HAHUA JJI1 aHAIM3a U OOBSICHEHMs SBJIICHHHA OKPYXKAIOLIEro Mupa U



MPOUCXOJAIIUX B HEM M3MEHEHHH, YMEHHs JenaTh OOOCHOBAaHHBIE 3aKIIOUEHUS HAa OCHOBE HAy4yHbIX (AKTOB H
MMEIONIUXCS JAHHBIX C LEJIbI0 TTOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJISl PEIICHUS MPOOJIeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKOM NS TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY OOPa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYUYECHHIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEepeca K 0COOCHHOCTSM TpYJla B pa3IuuHbIX cdepax MpodecCuoHanbHON AesITeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE Pe3yibTaThl OCBOCHHUS NPOrpaMMbl 1O XHMHHM Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
BKJTIOYAIOT:

3HauUMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIMXCA MEXKIUCHUIUIMHAPHBIE (MEXKIIpPEIMETHBIE)
oOlIeHAyYHbIE TOHATHUS, OTPAXKAIOIIME IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHUPA M CIHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTeMa, HAay4HbId (axT,
TIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIIeJOBaHUE, HAOII0IeHHEe, U3MEpPEHNE, IKCTIEPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIE Y4YcOHbIC ACHCTBUS (MO3HABATENIbHBIC, KOMMYHHKATUBHBIE, PETYJSTUBHbBIC), OOECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YYaroIInXCs,

CIIOCOOHOCTh OOYYAIOIUXCSl HKCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHPOBO33PECHUECKHE 3HAHUS U
YHUBEpCAIbHBIC YUeOHBIC ICWCTBUS B TIO3HABATEIHLHOM M COIMATLHOM MPAKTHKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMHA  yUYE€OHBIMH  ITO3HABATEIbHBIMHU,
KOMMYHUKATHBHBIMH U PETYJISITUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA:
CaMOCTOSITEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,



OMpEeNeNATh 1NN JEATENbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHXKEHHUS, COOTHOCHUTH PE3YJIbTaThl
NEATENIbHOCTHU C MOCTABICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIUICHUS : BBIICISATh XapaKTepHbIE MPU3HAKKU MTOHSATUM
Y YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE IMOHATUS ISl OOBSICHEHHS OTACIbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJI KIaCCU(DUKAIIUU BEIIECTB U XUMUUECKUX PEAKIIUA;

yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHUS (MHAYKTUBHBIC, JNEIYKTHBHBIC, MO AHAJOTHUH), BBISABJISTH 3aKOHOMEPHOCTH U
POTUBOPEUHUS B PACCMATPUBAEMBIX SIBJIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATH B MPOIECCe MO3HAHUS HCIOJIb3yeMbIe B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, MPE0OPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJI) dJIEMEHTa, XUMHYecKas (Gopmyra, YpaBHEHHE XUMHUYECKOU
peakIuu — MpU pelIeHUH Yy4eOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
IPEACTABICHUS JIJISl BHIABICHUS XapaKTEPHBIX MPU3HAKOB N3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHHUS BEIIECTB U XUMHUYECKUX PEAKLINN;

dopMynupoBaTh IeNM W 3a7a4d  MCCJEJOBAaHMS, HCIOJIb30BaTh  IOCTaBJIEHHbIE H  CaMOCTOSTEIBHO
c(hopMyIHpPOBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS U OCHOBHI ISl POPMUPOBAHHMS TUIIOTE3BI IO MTPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEJIPHOTO  IUIAHUPOBAHUS W TPOBEJACHHUS  YUYCHHUECKUX  HIKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHUs HAOII0OJaTh 3a XOJOM TMpOIEcca, CaMOCTOSATEIHHO TPOTHO3HPOBATH €r0 pe3yJbTarT,
dbopmynupoBaTh 0000IIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIbTATOB WCCIEIOBAHUSA, COCTABISTH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIENOBATEILCKON MW TPOEKTHOW MESITENbHOCTH, MPOSBIATH CIIOCOOHOCTH U
FOTOBHOCTh K CaMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEUICHMS] MPaKTHUUYECKUX 3a]ay, MPUMEHEHHUIO Pa3lIUYHbIX METOJ/OB
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:



OPUEHTUPOBATHCS B PAa3IMYHBIX HCTOYHMKAX HHGOpManuu (HAy4dHO-MOMYJspHAs JUTEpaTypa XUMHUYECKOIO
collep KaHMsl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHAIM3UpOBaTh MH(POPMALMIO PA3IUYHBIX BHJIOB U (OpM
MPEICTaBIICHUS, KPUTUYECKHU OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIHUpOBATh 3aMPOCH U TPUMEHSTH PA3IMYHbIC METOBI IIPHU MOUCKE U 0TOOpe MHpOpMAIUU, HEOOXOAUMOM NSt
BBINIOJIHEHUS YY€OHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

OpUOOpeTaTh OMNBIT HMCHOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA W PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANBHYIO (QopMy mpeicTaBieHus MHGOpMALMKU (CXeMbl, IpaQuKU, JUarpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4YHBIA $3bIK B KAadyeCTBE CpEACTBA NpH paboTe C XUMHUYECKOW HH(pOpMaluend: NPUMEHSTh
MeXMpeaIMeTHbIe (PU3nyecKne U MaTeMaTUYeCKNUe) 3HaKu U CUMBOJIBI, (OpMyIibl, aO00peBUaTypbl, HOMEHKIATYPY;

HNCITIOJIB30BATH 3HAKOBO-CHUMBOJINYCCKUC CPCACTBA HAT'TIAHOCTH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUyeOHbIe 1eiCTBUA:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI B XOI€ JUAIOra W/WiIN TUCKYCCUH, BRICKA3bIBATh HJICH,
dbopMyTHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO BBITIOJIHECHUS MTPEIOKCHHON 3a1a4H;

BBICTYIIATh C NPE3EHTALMENd pPE3yJIbTATOB I103HABATEIBHOW JESITEIBHOCTH, IOJIYYEHHBIX CAaMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BBHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOoThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peAU3aNK y4eOHOTO POEKTa, U (HOPMYIHPOBATH BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMN IMTyTEM COTIIACOBAHUS TIO3UIIUN B X0J1€ 00CYKICHHSI 1 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



CaMOCTOSITEIILHO IJIAHUPOBATh U OCYILECTBIIATh CBOIO MIO3HABATEIBHYIO IEATEIBHOCTD, ONPEAEIss €€ LeNH U 3a1a4H,
KOHTPOJUPOBATh U MO MEpPE HEOOXOJUMOCTH KOPPEKTHPOBATH MpEIJIaraeMblii alrOpuTM ACHCTBUU MHpPHU BBIOJHEHUH
y4eOHBIX U HCCJEA0BATEIbCKUX 3a/ad, BbIOMpaTh HambOosee 3((PEeKTUBHBIN cOCOO MX pEHIeHHs C YYETOM MOTYyUYEHUS
HOBBIX 3HAHHUM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;

OCYLIECTBIIATH CAMOKOHTPOJIb AESTEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTrHbie pe3yabTaThl OCBOSHUSI TPOTPAMMbBI MO XMMHH Ha YIIIYOJIEHHOM YpOBHE Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHusl BKJIIOYAIOT crnenuduueckue st yueOHOro mpeamera «XUMHs» HaydHbIE 3HAHUS, YMEHHS U CHOCOOBI
JEUCTBHM IO OCBOEHHUIO, MHTEPIPETAIIMU U TTPEOOPa30BaHUIO 3HAHHM, BUIbI ACATEILHOCTH I10 MOTYUYCHHIO HOBOT'O 3HAHUS
U MPUMEHEHUIO 3HAHUN B PA3IWYHBIX YUYCOHBIX CUTYallUsIX, @ TAKKE€ B PEJIbHBIX JKM3HCHHBIX CUTYAIMSIX, CBSA3aHHBIX C
xuMuei. B mporpamMmme 1no XuMum npeaIMeTHbIE PE3YIbTAThI MPEACTABICHBI 10 TO/1aM U3YUCHHUS.

10 KJIACC

[IpenmeTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnduecKas XUMHES OTPaKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYCHUHN OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
pOIM B OOCCIICUECHUHN YCTOMYMBOTO PA3BHTHS YEJIOBEUECTBA B PEHICHUHM MPOOJIEM SKOJIOTHUECKOH, YHEPTETHUCCKOW U
NUIIEBON OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHHH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPTHH, B
00eCTIeYeHNN PallMOHATLHOTO MPUPOAOIIOIB30BaHUS, B (HOPMHUPOBAHUHA MUPOBO33PEHHUS U OOIICH KyJIbTYphl YeJOBEKa, a
TaKXKe SKOJOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MIPUPOTHON CpeIe;

BIAJICHUE CHCTEMOW XWMHUYECKHX 3HAaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIONIIME TOHSATUS — XUMHUYECKHUM
2JIEMEHT, aToOM, SIAPO M JJICKTPOHHAas 000j0YKka aroma, S-, P-, d-aTOMHBIC OpOWTaJIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aTOMa, TUOpHUIU3AIUS aTOMHBIX OpOHTanei, NOH, MOJIEKYJia, BaJICHTHOCTb, JIEKTPOOTPUIIATEIIHLHOCTD, CTETICHD
OKHUCJICHHsSI, XUMHUYECKasi CBS3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA OO0BEM, YIIEPOIHBIM CKeNleT, (yHKIIMOHAIbHAS
rpynmna, paaukai, CTPYKTypHbIE (opMymnbsl (pa3BEPHYTHIC, COKpANIEHHBIC, CKEJICTHBIC), M30MEPHS CTPYKTypHas u
MPOCTpaHCTBEHHAsT (T€OMETpPUYECKasi, ONTHUYECKasi), W30MEphbl, TOMOJOTHYECKHUN Psi, TOMOJOTH, YTJIEBOJOPOJIbI,
KHCIIOPOA- W  A30TCOJAEpXKAIIME  OpPraHWYEeCKHE COCAMHEHHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,



BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHbI (nmepuoaumdeckuid 3akoH [[. W. MeHneneeBa, Teopus CTpOEHUs
opranudeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHMS MAaccChl BEIIECTB, 3aKOH COXPAHEHUS U IpPEBPAILECHHUS
SHEPruu MpU XUMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHMS,
JeXallhue B OCHOBE MOHMMAHMS MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SBIICHMI; MPEACTaBICHUS O MEXaHU3MaX
XUMHYECKUX PEAKUUN, TEPMOJAMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHMs, O B3aUMHOM BIIMSHUU
aTOMOB M TpYIIl aTOMOB B MOJEKyJaX (MHAYKTUBHBIM M Me3oMepHbI sddextsl, opuentantsl | u Il poma);
(pakTONOrMYECKUE CBEJIEHNS O CBOMCTBAX, COCTABE, MOTYYEHUU U O€301aCHOM MCIOJb30BAHUH BAXKHEUIIIMX OPraHUYECKUX
BELIECTB B OBITY U MPAKTHUUECKON JESITEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHLUIIAX XUMUYECKOTO NMPOU3BOJCTBA (Ha
npuMepe MPOU3BOACTBA METAHOJA, TEPEePadOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHUMN: BBISBISATH XapaKTepHble MPU3HAKU TMOHSATUN, YCTAHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME TOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUI:

UCMOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS MOJEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUUECKHUX BEILECTB;

COCTaBJISITh ypaBHEHHUS] XUMHUYECKUX pEaKUHUH U PacKpblBaTh UX CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiuil MOCPEICTBOM COCTAaBJICHUS JJIEKTPOHHOrO OanaHca JTHX peakUMui, peakuuii HOHHOro OOMEHa IyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIUBATh MOJIETIN MOJIEKYJl OPraHMYECKUX BELIECTB /Ul WIITIOCTPALUU UX XUMUYECKOTO M IMPOCTPAHCTBEHHOI'O
CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEILECTB MO0 UX COCTAaBY U
CTPOCHHIO K OINpEAENIEHHOMY KJIacCy/TpyIIie COCIUHEHM, JaBaTh UM Ha3BaHUSA MO CUCTEMATUYECKOW HOMEHKIIAType
(IUPAC) u mpuBOIUTH TpPUBHAIBHBIC HAa3BaHWS JUISI OTHCIBHBIX IPEICTABUTEIICH OPraHWYCCKUX BEIICCTB (ITHIICH,
alleTUJICH, TOJYOJ, TJIULEPUH, dTUICHIVIMKOIb, (peHos, ¢opMmanblIeru, auneTaiblerujl, aleToH, MypaBbUHAs KHCIOTA,
YKCYCHasl KMCJIOTa, CTEAPUHOBAs, OJICMHOBAsI, NAJIBMUTHHOBAs KUCIOTHI, TJIMUUH, ATaHUH, MaJIbT03a, (PPyKTO3a, aHWIHH,
JUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEAENATh BUJ XUMHUYECKOM CBSI3M B OPraHMYECKHX COEIMHEHUSX (KOBaJeHTHAs U
MOHHas CBs3b, G- U TT-CBA3b, BOJOPOAHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUSI Oprannueckux BemectB A. M. bytieposa ais
00BSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUMN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PUBMUECKUE U XUMHUYECKHUE CBOMCTBA THUIHUYHBIX
MPEJICTABUTEINICH PA3IMYHBIX KJIACCOB OPTAaHUYECKUX BEIIECTB: AJIKAHOB, IIUKIOAIKAHOB, AJKEHOB, aJIKAJIUEHOB, AJIKUHOB,
apOMaTHUYECKUX YTJIEBOJAOPOAOB, CIHUPTOB, AJIbJIETUIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX A(UPOB,
KUPOB, HUITPOCOSTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YII€BOA0B (MOHO-, M- U MOJUCAXapUIOB), WITIOCTPUPOBATH
TEHETHYECKYIO0 CBSI3b MEXJAY HUMHM YPaBHEHUSAMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIU € MCHOIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXkIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTU PEAKIIMOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT KPATHOCTH W THIIa KOBAJICHTHOM CBSI3U (G- U M-CBS3W), B3AUMHOI'O BIIMSTHUS
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIPhs (HEPTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHUE TTPOYKTOB MepepadOTKH;

c(OpMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUUW O ECTECTBEHHO-HAYYHBIX METOJIaX IMO3HAHMS — HaOJIOJIEHUU,
U3MEpPEHUH, MOJICTTMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) ¥ YMEHUS IPUMEHATh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUSI NMPUMEHSATh OCHOBHBIE OMNEPAIMH MBICIUTEIBLHON AESTENBHOCTH — aHallu3 M CUHTE3,
CpaBHEHHE, O0OO0OIIEHHE, CHCTEeMATHU3aIUIO, BBISBICHHWE MPUYMHHO-CIEICTBEHHBIX CBS3€M — /I HM3y4YCHUS CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHMIA: BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUN C TOHATHSAMU W TPEICTaBICHUSMHU
JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJisi 0ojieeé OCO3HAHHOTO MOHWMAHUS CYIIHOCTH MAaTEPHAIBHOTO €IWHCTBA
MHpa, WCIOJIb30BaTh CHUCTEMHBIE 3HAHUS TIO0 OPraHMYECKOW XMMHH JUIsi OOBSICHEHHS W TMPOTHO3MPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHUMN: TIPOBOAUTH PACUETHI MO0 XUMHUUYECKUM (POPMYJIaM U YPaBHEHUSAM XMUMHYECKUX PEaKIIUN
C WCIOJIb30BaHNEM (DU3UYECKUX BEIMYHMH (Macca, 00hEM Tra30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHOUN CTOPOHBI: PACUETHI IO HAXOKACHUIO XUMUUYECKON (DOPMYIIbl BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;



c(hOpPMHPOBAHHOCTh YMEHHUW: TIPOTHO3UPOBATh, AaHAIM3UPOBATh W OIEHWBATh C TO3HMIMA HDKOJIOTHYCCKOM
0€30MacHOCTH TIOCIICJCTBUS OBITOBOM M TPOW3BOJACTBCHHOW JEATEIHLHOCTH YEJIOBEKa, CBSI3aHHON C MepepaboTKOM
BEIIECTB, HUCIIOIH30BATh IMOJTYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI MPOOJIeM B CHTYaIlUsAX, CBSI3aHHBIX C
XAMHEM;

c(hOpPMHPOBAHHOCTh YMEHUI: CAMOCTOSATEIHHO TUTAHUPOBATH M MMPOBOJIUTh XUMHUECKHUI IKCIIEPUMEHT (ITOTyYEHUE U
U3YYCHHE CBOWCTB OPraHUYECKMX BEIIECTB, KAYCCTBCHHBIC PEAKIMU YIJIICBOJOPOJOB PA3IMUYHBIX KJIACCOB U
KHACJIOPOJICOJEPIKAIUX OPTAaHMYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3374 110 PACTIO3HABAHUIO OPTaHUYCCKUX
BEIIECTB) C COOJIOICHUEM TMpaBWil OE30MacHOr0 OOpalleHusi C BelIeCTBAMU U JIA0OpaTOPHBIM O00OpPYIOBaHHEM,
(GopMyIHpOBAThH IEJIb UCCIICIOBAHUS, TPEACTABIATh B Pa3IMIHON (HOpME pPe3ybTaThl SKCIEPUMCHTA, aHAIM3UPOBATH U
OIICHHBATh UX JJOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMCHHIA:

coOJTI0IaTh TpaBHUJIa SKOJOTHYECKH IIEJIECOO0PAa3HOr0 IMOBEACHUS B OBITY M TPYIOBOM JCATCIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37]0POBbsI, OKPY>KAIOIICH MTPUPOTHON CPEbI M TOCTHIKEHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO IEHCTBHS Ha JKHMBBIC OPraHU3MBI OINpPENSIEHHBIX OPraHUYECKHX BEIIECTB,
IoHUMas1 cMbIc noka3atens I1JIK;

aHAJIM3UPOBATH 11€J€CO00Pa3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIIECTB B MPOMBINUICHHOCTH W B OBITY C TOUYKH
3pEHHS COOTHOIIECHHUS PUCK-TIONh3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANPABICHHBIN MOMCK XUMHUUYECKON WH(pOpMAIMu B Pa3IuYHBIX
UCTOYHMKAX (Hay4dHass W YydeOHO-Hay4Has JIMTepaTypa, CpeJcTBa MaccoBoi wuHbopManuu, WHTEpHET HM ApyTHE),
KPUTHYCCKH aHAJU3MPOBATh XHUMHYECKYIO HHGOpMAIMIO, IepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW y4eOHOM 3a7a4eil.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHuvecKass XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MaTCPHAIBHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IT03HABAEMOCTH
SIBJICHUH TIPUPOJIBI, O MECTE M 3HAYCHUH XUMHUU B CHCTEME €CTCCTBECHHBIX HayK M €€ poiH B 00€CTICYCHUN YCTONYHBOTO
pPa3BUTHSA, B pEHICHUH TPOOJIEM 3KOJIOTHYECKOM, DHEPreTHYECKON W NMHINEBON 0€30MacHOCTH, B Pa3BUTHHU MEIUIIHHEI,
CO3JIJaHWH HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHHKOB SHEPIUH, B 00CCICUCHUH PAIMOHAIBLHOIO TPHPOIONOJIb30BAaHUS, B



dbopMuUpPOBaHUM MUPOBO33PEHUS] U OOIIEH KyJIbTyphl YEJIOBEKAa, a TAKXKE SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHS K
CBOEMY 3/10POBBIO U MIPUPOIHON Cpefe;

BJIAJICHUE CHUCTEMOM XWMHMUYECKUX 3HaHMI, KOTOpas BKJIOYAET: OCHOBOIOJIATAIONIME TOHSATHUS — XUMUYECKUU
DIIEMEHT, aToM, SAPO aTOMa, M30TOMBI, JJCKTPOHHAs 000JOYKa aroma, S-, P-, d-aTOMHBIE OpOHWTAIM, OCHOBHOE H
BO30OYXXIEHHOE  COCTOSHMUSI ~ aToma, THOpuAM3alus aTOMHBIX  OpOuWTaned, WOH, MOJEKyla, BaJ€HTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHUUECKasl CBSI3b (KOBaJIEHTHAs, MIOHHAS, METAJUTMYECKasi, BOJIOPOIHAS ),
KpUCTAJUTMYECKasl pemérka, XUMHUUYECKas peakius, pacTBOpP, OJJICKTPOJIUTHI, HEIIEKTPOJIUTHI, IJICKTPOJIUTHUECKAS
JUCCOIUalNsI, CTENEHb JIUCCOIMAIIMK, BOJOPOJHBIA IOKa3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBON 3ddekT
XUMUYECKOW pEaKlnh, CKOPOCTh XHMHYECKOW peakIuu, XUMHYECKOE pAaBHOBECHE, TEOPUM U 3aKOHbI (TEOpHs
ANEKTPOIUTHYECKON TuCCoMaluy, nepuoandeckuii 3akon J[.M. MenzeneeBa, 3aK0OH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI WM TMPEBPAICHUs] SHEPTUU TPH XUMHUUECKUX PpEeaKIMsAX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
NEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XUMHUM, MUPOBO33PCHUYECKHE 3HAHMS, JICKAIIUE B OCHOBE
NOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SBJICHUI; COBpPEMEHHBIE MPEJICTaBICHUS O CTPOSHUH BEIlleCTBa Ha
aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HaJIMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHHUS O MEXaHM3MaX XHMHYECKHX PEeaKiui,
TEPMOJUHAMUYECKUX U KHUHETHUYECKHX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUsA, O XUMHYECKOM PaBHOBECHH, pacTBOpaxX U
JTUCTIEPCHBIX cHUCTeMaX; (aKTOJIOTHYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYUYeHHH W OE30MacHOM HCIOJIb30BAaHUU
BRXHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JESITEIbHOCTH YEIOBEKa, OOIIUX HAYUYHBIX MPHUHIIMIAX
XUMHYECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUMN: BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATUN, YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPU ONMMCAHUHN HEOPTraHWUYECKUX BEUIECTB U UX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUS HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTaBJICHHS (OPMYJT BEUIECTB H
ypaBHEHUI XWMHUYECKHX peakiui, cucremarndeckytro HomeHKIaTtypy (IUPAC) u TpuBmanbHble Ha3BaHUA OTAEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BAJICHTHOCTh W CTENCHb OKHUCICHHS XWMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX, BHUJI XUMHUYECKOM CBSI3M (KOBAaJICHTHAsi, MOHHAs, METaJUIM4ecKasi, BOJAOPOAHAs), TUIl KPUCTAJNIMYECKOUN
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(OpPMHPOBAHHOCTh YMEHHUS OOBACHITH 3aBHCHUMOCTb CBOMCTB BEIIECTB OT BHJIa XUMHUYECKON CBA3M W THUIA
KPUCTAJNINYECKON PEIIETKH, OOMEHHBIN 1 TOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHON CBA3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIacCU(PULIUPOBATH: HEOPTaHUUYECKHE BELIECTBA MO UX COCTaBY, XMMHUECKHE PEaKLUU
M0 pa3IUYHbBIM NpHU3HAKaM (YHMCIYy U COCTaBy PEArupyrollUX BEIIECTB, TEIJIOBOMY 3(PQEKTy peakiu, HW3MEHEHHUIO
CTeNeHEl OKUCIEHHUs DJIIEMEHTOB, OOpaTUMOCTH, YYacTUIO KarTajau3aropa W JApPYTrue); CaMOCTOSATEIbHO BbIOUPATH
OCHOBAHHUS U KPUTEPUU JJIA KIAaCCUPUKALNUU U3YyYAaEMbIX BEIIECTB U XUMUYECKUX PEaKILIUii;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICH Nepuoanyeckoro 3akona . M. MenjaeneeBa u AeMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUIYI0, O0BSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHII: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XMMHUYECKHUX JJIEMEHTOB
neporo—4eTséproro nepuonos llepmonuueckon cucremsl [[.MI. MenzaeneeBa, UCHONIB3Yysl IOHATHS «IHEPrETUUECKUE
YPOBHI», «IHEPTETUYCCKUE MOTYPOBHUY», «S-, P-, O-aTOMHBbIC OpOUTAIIN», KOCHOBHOE M BO30YXKIEHHOE YHEPreTUUCCKUE
COCTOSIHUSL aTOMa»; OOBSCHATH 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCAMHEHHH IO
nepuonam u rpymnmnam llepuonnueckont cucremst [I. M. MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTU aTOMOB DJIEMEHTOB Ha
OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepHU30BaTh (ONMUCHIBaTh) OOIIME XMMMUYECKHE CBOWCTBA BEILECTB Pa3IUYHBIX
KJIACCOB, IOATBEP)KIATh CYILIECTBOBAHUE TIE€HETHMYECKOM CBA3U MEXKAY HEOPraHMYECKMMH BEIECTBAMU C IIOMOILBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHUSl PACKPBIBATH CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKLUUN IMOCPEICTBOM
COCTaBJICHUs DJIEKTPOHHOTO OajlaHca 3TUX peaklUuid; peakuuid HOHHOro oOMeHa IyTEM COCTaBICHHUS HMX IMOJHBIX U
COKpalI€HHBIX HOHHBIX YPaBHEHMH; peakuud TUApOIM3a; peakuuid KOMIUIEKCooOpazoBaHUs (Ha IpHUMepe
TMIPOKCOKOMIUIEKCOB IMHKA U AJTFOMUHUSA);

c(OPMUPOBAHHOCTh yMEHHS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKaHHS XHUMHMYECKHUX peakiuuil ¢ yd4yéToM uX
DHEPIeTUYECKUX XAPAKTEPUCTUK, XAPAKTEP MU3MEHEHUS CKOPOCTU XUMHUUYECKOW PEAKIHUHU B 3aBUCUMOCTH OT Pa3IM4HBIX
(GakTOpOB, a TAaKXKE XapaKTep CMEIIEHUS XUMUYECKOTO0 paBHOBECHS MOJ BIMSHUEM BHEUIHMX Bo3AeicTBuil (mpuHuun Jle
[latenbe);



c(hOpPMHPOBAHHOCTh YMCHHUS XapaKTepU30BaTh XUMHUUYECKHE PEaKIUU, JICKAIIUE B OCHOBE TMPOMBIIIIICHHOTO
MOJIYYCHHSI CEPHOW KHCIIOThI, aMMHaka, OOIIWe Hay4YHbIC MPUHIIUIBI XUMHUYECKHUX IPOHM3BOACTB; IIEIeCO00Pa3HOCTH
MIPUMEHEHUST HEOPTaHUIECKUX BEIICCTB B IPOMBIIIICHHOCTH M B OBITY C TOYKH 3PSHHUS COOTHOIICHHSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHWIA O METOJIaX HAyYHOTO MO3HAHUS SBJICHUN MPUPOJIBI — HAOIOICHHE,
U3MEpeHHEe, MOJICIIUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN M MBICJICHHBIN), UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax, YMCHUS
NPUMCHATh 3TH 3HAHUS TIPU SKCIICPUMEHTAILHOM HCCICAOBAHMHM BEIIECTB W JJI OOBSCHEHUS XUMHUYCCKHX SBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, MPAKTHICCKON IeITeILHOCTH YEJIOBEKa U B TIOBCEAHCBHOM KH3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISABIIATH B3AUMOCBS3b XUMHUYCCKUX 3HAHUH C TTOHATHUAMHU M TIPEJICTABJICHUSIMH JIPYTUX
€CTECTBEHHO-HAYYHBIX TIPEIMETOB ISl 00JIee 0OCO3HAHHOTO MTOHMMAaHHUS MAaTEPHAJIBHOTO €IMHCTBA MUPAa;

c(OpPMHPOBAHHOCTh YMCHHS IPOBOJIUTH PAcUEThl: C HKCIOJIL30BAHWEM IOHATHA «MaccoBas JIOJNS BEIISCTBA B
pacTBOpe» W «MOJISIpHAsi KOHIICHTpAIIMs»;, MacChl BEIIeCTBa WM 00bEMa ra3a Mo W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WiH 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIISCTB; TEIJIOBOTO 3 deKTa peakiiuu; 3Ha4eHUsI BOJJOPOTHOTO
ToKa3aTelisi paCTBOPOB KHUCJIOT M IIEI0YEH C M3BECTHOU CTETICHBIO JUCCOIMAINH; MACChl (00bEMa, KOTMUYECTBA BEIIECTBA)
NpOAYyKTa pEaKlWd, €CIU OJHO W3 HWCXOIHBIX BEHIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOW MaccOBOH Ioiei
pacTBOPEHHOTO BeIIeCTBA WJIM JaHO B HM30BITKE (MMEET MPUMECH); TOJM BBIXOAA TPOAYKTa pPEAKIHH;, OOBEMHBIX
OTHOIIIEHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIBHO TUIAHUPOBATHh M MPOBOJUTH XUMUICCKUH IKCTICPUMEHT (IIPOBEICHUE
peaKIii MOHHOTrO OOMEHA, MOJITBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICICHUE CPEIIbI
pacTBOPOB BEIIECTB C IMOMOIIBI0 HHIUKATOPOB, M3yUEHHUE BIMSHUS DPA3IUIHBIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOM
peakiuy, pEIICeHHE SKCIEPUMEHTAIBbHBIX 3a7ad mo TeMaM «Metamne» U «Hemeramib») ¢ coOmtoieHHeM TMpaBUIl
O6e3omacHoro oOparieHus ¢ BeIIecTBaMH W JIa0OpaTOPHBIM 00OpynoBaHUEM, (OPMYIHPOBATH IETb HCCIEIOBAHUS,
MPEICTABIATH B PA3IMYHON (opMe Pe3yNIbTaThl IKCIIEPUMEHTA, AHAIM3UPOBATH U OIIEHUBATH UX TOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh yMEHHI: COOMIOJaTh TMpaBWia TOJb30BAHHUS XUMHUYECKOW TMOCyloH U J1abopaTOpHBIM
o0opynoBaHueM, OOpamieHus C BEMIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBHITIOJHEHUIO J1AOOPATOPHBIX
XAMHYECKUX OIBITOB, JKOJOTHYECKH IEIeCO00pa3HOr0 TIOBEICHHUS B OBITY W TPYAOBOM JACATEIBHOCTH B IEIAX
COXpaHEHHSI CBOETO 3/I0POBBS, OKPYKAIOIICH MPUPOTHONW CPEIbl M JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHSA, OCO3HABATH



OMACHOCTh TOKCHUYECKOrO JACHCTBUS Ha >KMBBIE OPraHU3Mbl ONPENEIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAs CMBICI
nokazaress [1JIK;

c(OpMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH II€JICHANPABIECHHbBI MOUCK XMMUYECKOW MH(POpPMALUA B Pa3IUUYHBIX
UCTOYHMKAX (Hay4yHass M Yy4yeOHO-Hay4yHas JMUTeparypa, cpeicTBa MaccoBoil wuHpopmanuu, MHTepHer u npyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpManuio, nepepadaThiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1a4eil.
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P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 4 8
IIOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoauuecTBO yacon
Ne Hara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero H3yueHusi | oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThbI
[Ipenmer u 3HaYeHUE
OpraHUYECKON XUMHH,
MpencTaBIEHHE O 1 bubmorexa HOK
el https://m.edso00.ru/3686e6f5
MHOT'000pa3uy OpraHuIECKUX
COEUHEHNN
DJIEKTPOHHOE CTPOSHUE aToMa
nepoaa (OCHOBHOE U
1}31:)36p ; él({Hoe COCTOSIHHS) 1 bubmorera [JOK
YA ' https://m.edsoo.ru/Oce6fd4c
BaneHTHBIC BO3MOXKHOCTH
aToma yriepojaa
XuMudeckas CBSI3b B 1 bu6mmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

OpPraHUYECKUX COCAMHCHHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOH CBSI3H, CIIOCOOBI
pa3pbiBa CBS3€i

https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus

bu6mmoreka [IOK

4 OPraHMUECKUX COCAMHCHHUI A. https://m.edsoo.ru/9e595chb8
M. bytiepoBa
Buner m3oMepun: CTpyKTypHAs,

MPOCTPAHCTBCHHAS.
5 OnexTpoHHbIe 3G (EKTHI B bubmrorexa LIOK
https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHHYECKUX
COeqUHEHNN
[IpencraBnenue o
KJaccuukanuu u
6 CHUCTEMaTHYeCKast Bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHWYECKUX BEIIECTB

7 Knaccudukanus peakmuii B bubnuoreka [JOK
OPraHM4eCcKO XUMHUH https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IIeHNE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmas dpopmyina,

9 HOMEHKJIATypa U U30MEpPHUs, bubmuoreka [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 dOu3ndecKue U XUMUYECKHE bu6mmoreka [JOK

CBOMCTBA aJIKaHOB

https://m.edsoo.ru/3137711c
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Haxoxnenune ajkaHoB B

11 npupoje. CriocoObl MoTydeHHs Bubmnotexa LIOK
https://m.edso0.ru/259b0a5b
Y IPAMCHCHUE AIKAaHOB
[{ukoankaHbl: 00IIast
(dhopmMyIa, HOMECHKIIATypa

12 M30Mepusi, 0COOCHHOCTH bubmmorexa [IOK
CTPOCHHMS U XUMUYECKHUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
MIPUMCHCHHE
Pemenune pacu€THbIx 3a1a4 Ha
OIIpeIETIEHUE MOJIEKYISIPHOMN

OPMYJIBI OPTAaHUYECKOTO
13 Eeul_)tecyTBa nz MAaCCOBBIM JIOJIAM bubmmorexa LOK
https://m.edsoo.ru/bf84d8eb

aTOMOB 3JIEMEHTOB, BXOASIINX

B ero cocras. CucreMaTu3anusa

1 0000111eHNe 3HAaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH P,

obmas popmyina,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHas U LIUC-

TpaHC-U30MEpHS ATTKEHOB
Ou3nYeCcKUe U XUMHUYECKHE
. bubmuoreka [JOK
15 cBolicTBa ankeHoB. [IpaBuiio
https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 CriocoOslI mosTyueHus: u bubnunoreka [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058

17 [IpakTuyeckas pabora Ne 1 mo bubnuorexa [IOK

teme "[lonydenune sTuneHa u

https://m.edsoo.ru/0941eed8
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M3y4YEHUE ero CBOUCTB"

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU

bu6mmoreka [IOK

18 (opMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHBIE,
19 KyMYJIUPOBaHHBIE. brbmmorexa [OK
https://m.edso00.ru/04298c0a
Oco0eHHOCTH 3IEKTPOHHOTO
CTPOCHHS
20 XUMHYECKHE CBOMCTBA bu6moreka [IOK
CONPSKEHHBIX THEHOB https://m.edsoo.ru/e561253d
21 CriocoOplI oTy4eHus U bubnuorexa [JOK
NPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHUH P,
obmas popmya,
22 HOI:JleHK(.]b;a”Il“)yp}; ANEKTPOHHOE U Bubmmorexa [IOK
’ https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (pr3ruecKue CBOMCTBa
23 XUMUYECKHE CBOWCTBA AIKMHOB Bubmmorexa LIOK
https://m.edso0.ru/23493a93
24 KauectBenHnsie peakuuu Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
o5 Crnioco6bl nostyueHust u bubnuorexa [IOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
. bubmuoreka [JOK
26 YPaBHEHUIO XUMHUYECKON

peaxiuu

https://m.edsoo.ru/5db8e526
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Cucremarusanus u 00001eHue

27 .
3HAHWI TI0 TeMe
ApEHBI: TOMOJIOTUYECKUH PSI,
obmas ¢popmyia,

28 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnuotexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJIyoJ1a,
ux (pusnveckue cBoicTBa

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK
pEaKIMH 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apPEHOB:

30 peaKIu MPUCOCTUHEHNS, bubamorera LOK

https://m.edsoo.ru/a44alae4
OKHCIIEHHWE TOMOJIOTOB OEH30J1a

31 Oco0CHHOCTH XUMHUYECKUX bubnuorexa [JOK
CBOICTB cTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTpeIEICHUE MOJIEKYIISIPHOM bubnuoreka [JOK
(hopMyJIBI OPraHMIECKOTO https://m.edsoo.ru/53461a2c
BEIECTBA

33 CrocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHHUE APEHOB https://m.edso0.ru/6f717d09
I'enetnueckas CBsI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB
Pacuétel o ypaBHEHUAM

35 XUMHYECKUX PEaKInu.

Cucremaruzanus u 000o01eHue
3HAaHUH 110 TEME
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36

IIpuponnsii ras. IlomyrHeie
He(TSIHbBIE Ta3bl

37

KameHnHbIi1 yroJib v IpoTyKThbI
ero nepepaboTKu

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOsr eé
nepepabotku. [IpumeHeHHEe
MPOAYKTOB MepepaboTKu HEPTH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHbIMHA KilaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoIHEIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTpOEHUE; peaKluu 3aMeIIeHH
rajioresa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoueit Ha
TaJIOTeHITPOU3BOIHBIC.
Bsaumonetlicteue
JTUTAJIOT€HAIKAHOB C MAarHUEM H
IIUHKOM

42

Cucremaruzanus 1 00o01eHne
3HAHUH O pazjaeny
"VYraeBogopoab"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponbHas padoTa o teme
"VYraeBogopoab"

bubmuoreka [JOK
https://m.edsoo.ru/95c9e298

44

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psi,
oOmas opmyna, CTpoeHue
MOJIEKYJI, U30MEpHS,

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd
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HOMEHKJIATYpa,
Kiaccupukanys, Gpusnyeckue
CBOMCTBA

XMUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX bubmorexa HOK
et A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl nostyueHust u
46 MIPUMEHEHHE OTHOATOMHBIX bubmorexa HOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie a¢upsi:

47 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
0COOEHHOCTH (PM3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHNX CBOUCTB
MHOroaTroMHbI€ CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIULIEPUH, UX bubnuorexa [JOK
(bU3UYEeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOsl motyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
50 (u3uYecKue CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
ToxcuuHocTh QeHona
bubmuoreka [JOK
51 X i
MMIHCCKHC CBOHCTBA oo https://m.edsoo0.ru/037ca5f9

59 CriocoOslI mosTyueHus: u bubnunoreka [JOK
npUMeHeHue peHoa https://m.edsoo.ru/c77ddf4c

53 [IpakTuyeckas pabora Ne 2. bubnuorexa [IOK
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Pemrenne skcniepuMeHTAIBHBIX
3az1a4 rno teme "CrnupTsl U
benoms"

https://m.edsoo.ru/fd0ced09

Cucremarusanus u 00o01eHue

bu6mmoreka [IOK

>4 3HaHUH 110 TEME https://m.edso0.ru/1810ch9b
AJBJICTHJIBI I KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHUIIBHOM I'PYIIIbI; bubnuorexa [JOK
TOMOJIOTHYECKHUE Psi/ibl, 00111as https://m.edsoo.ru/b139beaa
dhopmyna, nzoMepus u
HOMEHKJIaTypa
AJBJIETH/TBI ¥ KETOHBI:
56 (u3HUYecKre CBOMCTBA; peaKkIuu brbmorexa [TOK
https://m.edsoo.ru/c887425c
MIPUCOETMHEHUS
Peaknuu okucieHus u
57 KaueCTBEHHBIC PEAKIIH bubmmorexa LOK
https://m.edsoo.ru/a393baa9
aJbJIETUJI0OB U KETOHOB
58 CrocoObl MmoTy4eHust bubnuoreka [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE Mpe/eNIbHbIE
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
N3omepus n HOMEHKIaTypa
60 KapOOHOBBIX KHCIIOT, UX Bubmmorexa LIOK
. https://m.edso0.ru/700cc87b
(uznueckue cBocTBa
61 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

IpeACIIbHBIX O THOOCHOBHBIX

https://m.edsoo.ru/40e6e0e9
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KapOOHOBBIX KUCIIOT

OcoOGeHHOCTH CBOUCTB
MYPAaBbUHOHN KHUCIIOTBI.

bu6mmoreka [IOK

62 Muoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCoOeHHOCTH CBOWCTB:
HETIpeICIIbHBIX 1
apoMaTH4YeCcKUX KapOOHOBBIX,

63 TUKapOOHOBBIX, bubmorexa HOK

https://m.edso0.ru/83a08773

TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoObl MOTy4eHHS U

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa [IOK

https://m.edsoo.ru/7c065c9d

KHCIIOT
Crnoxubie 3uphr:
TOMOJIOTUYECKHH psiJl, oO1as bubnuorexa [JOK

66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUYECKHE bubmuoreka [JOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha OIpeeIIeHNue

MOJIEKYJISIpHOH GopMyIIBI
OpPraHMYECKOr0 BEIIECTBA
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[Ipaktuyeckas padora Ne 3.
Pemrenne skcniepuMeHTAIBHBIX

bubnuoreka [IOK

69 3amad o Teme "KapOoHoBbIe https://m.edso00.ru/486671fb
KkucIoThl. CoxHBIC Y3PUPHI"
Kupsl: ctpoenue, puzndeckue

70 u XI/II)MI/IHC(I,‘)KI/IG CBZ)E)CTBa bubamorexa [OK

https://m.edsoo.ru/a19c5b98

(ruapoiinz)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKaIIUX OCTaTKU bubnuorexa [JOK
HENpeNeIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHO0T. JKupsl B Ipupoie
MpbL1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX

72 Moroliee aercreue. [lousarue o bubmorexa LOK

https://m.eds00.ru/3c566565

CUHTETHYECKUX MOIOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOJOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOAEPIKAITUX https://m.edso0.ru/56790c96
OpraHMYECKUX BEILEeCTB

74 Pacuérbl o ypaBHEHUAM
XUMHYECKUX PeaKInui

75 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
3HaHUU O TeMeE https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJOB U KJIacCU(pUKaLus bubnuoreka [IOK

yII€BOJ0B (MOHO-, IU- U
MOJIMCAXapH/Ibl)

https://m.edsoo.ru/7a9693al
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MoHocaxapuasl: pusnyeckue

7 CBOMCTBA U HAXOX/JCHUE B brbamorexa LHOK
A https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rioKo3sl, €€
78 SHAMCHIC B bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
KU3ZHEACSITEIIbHOCTH OpraHu3Ma
Hucaxapupl: caxaposa,

79 MaJIbTO3a U JIAaKTO3a. bubmmoreka [{OK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJ, PU3NYECKUE U bubnuoreka [IOK
XUMHWYECKIE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 OIpeIeICHUE JI0JIM BhIX0/1a bubnuoreka [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
CucreMaru3anus 1 0000IIeHNe bubnuoreka [JOK

83 .
3HaHUM 1O pa3aeny https://m.edso0.ru/08d4364c
KonTtponsHas pabora no teme

84 "Kucnopoacoaepxamue bubmorexa HOK

POACOACPrRall " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTUHEHUS
AMUHBIL: K1accuduKanms,
(uran bu6mmoreka [JOK
85 CTPOEHHE MOJIEKYJI, 00Ias

dbopmyna, uzomepus,

https://m.edsoo.ru/efa7e6ca
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HOMEHKJIATypa ¥ (pU3HUECKUe
CBOMCTBA

XUMHYECKHE CBOUCTBA

bu6mmoreka [IOK

86
an(paTHIECKUX aMIHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWINHA,
87 OCOOCHHOCTH XUMUYCCKUX bubmorexa HOK
. https://m.edso0.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoOsl nostyueHust u
88 MpUMEHEHHE AT (aTHIECKIX brbmmorexa [OK
p https://m.edsoo0.ru/eal38763
aMUHOB
AMMWHOKHCJIOTBI: HOMEHKJIaTypa
89 U uzomepus, puznueckue bubnuoreka [IOK
cBoiicTBa. OTaeIbHbIE https://m.edsoo.ru/d1773e80
MPEICTaBUTENH O-AMUHOKHCIIOT
XHUMHUYECKUE CBOMCTBA
aAMUHOKHCIIOT, UX
90 OMOJIOTHYECKOEe 3HAYCHHE bubamorera LOK
https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CHHTE3 U
TUAPOJIU3 MENTHIOB
o1 benku xak nmpupoiHbie bubnuoreka [JOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edso0.ru/429e9899
92 XHWMHYECKUE CBONCTBA OCIKOB bubmorexa HOK
https://m.edso0.ru/6237306d
AzoTcoaepxaiue
reTEePOLUKINYECKIE
bu6mmoreka [JOK
93 coenuHenus. HyknenHoBbie

KHCJIOTBL: COCTaB, CTPOCHHUC U
Omosioruueckas POJib

https://m.edsoo.ru/521d1431
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[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX

bu6mmoreka [IOK

94 3a7a4 1o TeMe

" ¢ https://m.edsoo.ru/8e3c02d1
A3oTcoaepkalne

OpraHuYecKue coequHeHus"

[IpakTtuyeckas padora Ne 5.

95 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 1o Teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTUHEHHI"

KonTponbHas pabota o teme
96 " A30TCOAEpIKAIITHE Bubamorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OPraHUYECKUE COCTMHEHUS
OcCHOBHBIC TIOHSTHS XHMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUHN 1 METO/Ibl UX bubamorera LOK
8 A https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEPU3AIIHS U
MOJIMKOHICHCALIUS

98 IInactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa II1acTuKa https://m.eds00.ru/82242e0f
DJ1acToMephI: HATypabHbIN

bu6mmoreka [JOK
99 CUHTETUYECKUE KayIyKH.
https://m.edso0.ru/246103ec
Pesuna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, bubnuorexa [IOK
cunretndeckue. [lonumepsl https://m.eds00.ru/5963a601
CHELUAaIbHOTO Ha3HAUYCHHUS
[IpakTuaeckas paborta Ne 6.

bu6mmoreka [JOK
101 Pemenue skcriepuMeHTaIBHBIX

3a7a4 1o teme "Pacrno3naBanue

https://m.edsoo.ru/3aebd77a
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mIacTMacc ¥ BOJIOKOH"

O0001IEeHUE U CUCTEMATU3ALIUS

M3y4YEHHOI'0 Marepuasa 1o TeMe bubnuorexa [JOK
102 1
"BbicOKOMOJNIEKYSIpHBIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME



https://m.edsoo.ru/6a22b1e8

11 KVIACC

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

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

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

bubmuoreka [JOK

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

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

11 BO3MOYKHOCTH aTOMOB. CBS3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

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

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

14 [IpencraBneHue o KOJUIOMIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

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

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

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

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

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

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

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

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

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

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

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [TOK
g p POB. BONOPOAL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakun. Bakaenime OKUCINTEIN U bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amau pa3TUUHBIX THIIOB bubmnorexa [IOK
aTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IIeHne 3HAaHUN bubmuorexa [IOK
1o TeMme "Xumuueckue peakiuun” https://m.edsoo0.ru/c161eb85

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

40 anemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

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

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

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

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

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

bu6mmoreka [JOK
46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"["anoreHs!"

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

bubmuoreka [JOK

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

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

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LOK

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

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

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

A30THBIE y10OpeHus

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

bubmuoreka [JOK

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

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

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

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

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

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

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

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

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

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

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

coenuHeHnil. CTEKI0, ero nojay4yeHue,

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

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

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIII/IHQHI/Iﬁ

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

bub6mmoreka [{OK

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

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

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

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

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[IpakTrueckas padorta Ne 7. Pemmenue

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

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

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

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

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

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK



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

[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

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

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

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

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

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



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

Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUS B CEITBCKOM XO35IMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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

MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
MpoBEePsSIEMOro
TpedoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIOJIATAlOIIME TMOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIIH ATOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKyJa,
BaJICHTHOCTb, ANEKTPOOTPHUILIATEIHHOCTb, CTETECHb OKHUCJICHUS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOuTaneil, KpucTaliMueckas pemeéTka, MOJb, MOJISpHAs
Macca, MOJIIpHbIM 00BEM, MOJIIpHAs KOHLEHTpALUs, pPacTBOPbI
(MCTUHHBIE, AUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
CKesleT, (PyHKLIMOHAJIbHAs TpyINa, paauKal, H30MeEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEpHsI), T'OMOJIOTHUECKUIH psil, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOA- M a30TCOJAEp Kallie COEIUHEHUs,, OMOJIOTMYECKH AKTHBHBIE
BellecTBa (YIJIEBOAbI, KUPBI, OEIKH), MOHOMED, ITOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
SHJIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'€T€pOrCHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTENb,
BOCCTAHOBUTENb,  3JIEKTPOJIN3, CKOPOCTh XHUMMUYECKOW  peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUM M 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHS OpPraHHMYECKUX
BemiectB A.M. byrnepoBa, Teopus >MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JISKAIUE B OCHOBE NMOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIEC IMPEICTABIECHUS O CTPOEHUHU

BCUICCTBA HAa ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJISIDHOM YPOBHSAX




1.3

IpCACTaBJICHUA (O) MEXaHU3Max XUMHYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYeCKUe CBEICHHS O CBOWMCTBAaX, COCTaBe, TOJIYYCHUU U
0€e30MacHOM  HCMOJIb30BAaHUU  BAXHEHIIMX  HEOPraHUYECKUX |
OPraHWYeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOHU3BOJACTBA (Ha nmpumMepe
IIpOU3BOJACTBA CCpHOfI KUCJIOThI, aMMHakKa, MECTaHOJIa, Hepepa6OTKI/I

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
OPUMCHATE COOTBCTCTBYIOINWEC IIOHATHA IIPU OIIMCAHHUU CTPOCHUSA U

CBOWCTB HEOPIraHMYECKUX U OPTaHUYECKUX BELIECTB U UX IPEBPALIECHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
IPYTUX TMPEIMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIMHEHUN MEXIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlieHUs (OpMYn HEOpraHMYecKUux
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHn4CCKHUEC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHUA U

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHuM4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO0 pa3NMYHBIM TPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEIIECTB,
TermoBoMy 3(dekTy peakiuu, HM3MEHEHHIO CTETeHeH OKHCIECHUS

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

ChopmupoBaHHOCTE YMEHHS XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos I[lepuoanueckoit cucrems J[. .

MeHpeneeBa U UX BaJICHTHBIC BO3MOKHOCTH, MCHOJIB3Ys IIOHATUS S-, p-,




d-3neKTpOHHBIE OPOUTAIN, SHEPTETUYCCKUE YPOBHH

ChopMupOBaHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISTh YPAaBHCHHS XUMHUYECKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ MOCPCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PeaKIUit

7.2

YPaBHEHUSl pPEaKUHMM pa3IMYHbIX THIIOB; TIIOJHBIE M COKpAIIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOJIN3a, PEeaKIMil KOMIUIEKCOOOpa3oBaHus (HA MpHUMEpE

TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATh:

8.1

Ha KOHKPETHBIX TMpUMEpPax XapakTep 3aBHCUMOCTH PEaKIUOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKkLuii

8.2

XapaKTCpPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECCTB COOTBETCTBYIOIIUMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX pEeaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YIIAEBOJAOPOIbL, TPOCThIE A(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(GUPBI, >KUPBI, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUd C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOIMYECTBa BEIIECTBA) MPOIYKTAa PEAKIMH, €CIIU OJIHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXO/Ia MIPOAYKTa pPEaKIH

10.3

TeTIoBoro 3ddekra peakiuit

10.4

00BEMHBIX OTHOILLIEHUN I'a30B




10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bianenue cucremMoi 3HaHUK O METOAAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAILHOM MCCIEJI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBICHHUH, HMEIOUIMX MECTO B MPUPOJE,

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

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHSATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII SKCIEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOMHOCTEH HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHUS
SIBIICHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

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

13

CdopMHUpOBAaHHOCTh YMEHHS TUTAHUPOBATH M TMPOBOJUTH XUMUUYECKUM
OKCIIEPUMEHT (TOJYYCHHUE M H3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH YTJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIBHBIX 3amad o pacrio3HaBaHUIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHI
Oe3omacHoro  oOpamieHHss ¢  BemeCTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TPE/ICTABIATH B
pa3nmuuHON  (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX TOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJIEHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaruu, cetb MHTepHeT U
Ipyrue), KpPUTHYECKH AaHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMAIHUIO,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3UPOBATh, AHAJIM3MPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30M1acHOCTH
HOCIEACTBUM OBITOBOM M MPOW3BOJICTBEHHOM MIEATENBHOCTH YENIOBEKA,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICHI II0KA3aTelsl IpeNebHOM
JONMYCTUMOW KOHILIEHTpallMM, W TOSACHATh Ha TMpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEJHOIO BO3AECHCTBUS HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMEeHHass MOJIeNb CTpOeHUs atoMa. PacmpenencHue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

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

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

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3oBaHus. MeXXMOJIEKYIISIpHbIC B3auMOIeiicTBUs. BemecTtBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peéToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MACChl BEIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipuniun Jle [llarense

1.9

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

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

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

pacTtBopa

1.11

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

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpenax €

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, Kaluil, KaJIbIUM,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

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

KHCIIOPOACOAEpKAIIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

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

Kj1accaM

2.5

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

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

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

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

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalmu oOpraHuyeckux BemiecTB. Homenkiartypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

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

3.5

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

pa3MEpoOM LHUKIIA. Peakmun NPpHUCOCAUHCHUA U PAANKAIBHOI'O 3aMCIICHUA

3.6

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

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alIKaJHWEHOB: pCakiuu MPUCOCANHCHUS

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




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH Ul CBAPKH U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NPUCOENNHEHUs (TUIpPUpPOBaHHUE, TraJoreHuposanue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHona: peakiuss OpOXKEHHsS TIUIIOKO3bl, THUIpATalUs 3TUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

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

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruapl. XMMHUYECKHE CBOWCTBA MPEICTBHBIX ajbJICTHIOB: THIPUPOBAHHC;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue mpenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBUYHBLIX CIIHMPTOB, aJbACTUOB. Briciiue NpCACIbHbIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mappoMepHO NpPOMBINUIEHHOCTH. JKHpBI Kak CIOXHBIE 3(PHUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBA >KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn C Yy4aCTUCM CIIMPTOBBIX H




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

aIeTaTHBIN MIENK)

3.16

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

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE aMUHOKHCIOTHI, oOOpasytouiue Oenku. XHUMHUEcKue
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peaklny TMOJIMMEpU3allii U ToJUuKoHaeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

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

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKUX BCIICCTB

3.20

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

XUMHA U )KU3HD

4.1

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

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XUMHUS U DKOJOTHUS. XMMHYECKOE 3arpsi3HEHUE OKpYXKAlolleW Cpeabl U €ro
nocneacteus. OxpaHa ruapocdepbl, TOYBbl, aTMOchepsl, GIopsl U GayHbl OT
XMUMHUYECKOTO 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocobax MMOJIY4CHUA XUMUUYCCKHX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

POMBINIJICHHOCTH
S HHHPar### Tunbl pacyETHBIX 38129
H#H##Par#H#Pacu€Tpl Macchl BElIECTBA MIH 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BEIIIECTB
5.2 ###Par###PacuéTel TerI0BoOro 3PQexra peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOIIEHUN T'a30B MIPU XUMUYECKUX PEAKIUAX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO/1a TPOIYKTA PEAKIIUN
' OT TEOPETUIECKHA BO3MOIKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PAaCTBOpPA C OMPENEIEHHON MAaCCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H###PacdéThl ¢ UCNOJIb30BAaHUEM TIOHATUI «MacCOBas TOJIS», «MOJIIpHAS
' KOHLIEHTPALIUA», «PaCTBOPUMOCTH)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHUs




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

1) VueOnuk: Xumus. YrryOneHHbIH ypoBeHb: 10 Kitacc: yueOHHK /
B.B.Epemun, H.E. Ky3bmenko, B.B.JIynun; nog pen.B.B.Jlynuna .- 7-e u3n
M.: dpoda, 2020

2) 1) YueOnuk: Xumus. YriuyOneHHbIH ypoBeHb: 11 kiacc: yueOHUK /
B.B.Epemun, H.E. Ky3bmenxko, B.B.JIynun; nog pen.B.B.Jlynuna .- 7-e u3n
M.: dpoda, 2020

3) Jlunaktudeckre MaTepHuabl : MOCOOUS IS yHaInuXcst

0011e00pa30BaTENbHbIX YUPEKACHHMI

5) COopHuUK 33724 U yIPA)KHEHUN

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1) Pabouas nporpamma
2) KOHTpOJIbHBIC U TIPOBEPOUYHBIC PAOOTHI
3) Meroauyeckue mOCOOUs sl yIUTEIs

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

1) bubauoreka IIOK https://m.edsoo.ru/

2) DnextpoHHas OMOIMOTEKa YICOHBIX MaTEPHUATIOB 110 XUMHUHU
https://www.chem.msu.su/

3) «CoBeThl a0UTYPHEHTY, YUYUTEITIO XUMHN CIIPABOYHBIC MaTCPHAIIbI
https://www.alhimik.ru

4) CchUIKM Ha XUMUYECKUE SHITUKIIONCINH, CepBUCHI hitps://xumuk.ru/

5) XKypHan «Xumus u xu3Hb» https://www.hij.ru/

6) DJICKTPOHHBIN KypHAT « XMMHKHU ¥ XUMHEs» https://chemistry-
chemists.com/index.

7) Iopran: XuMus- oHIaiH sHOKKIONe U https://ru.wikipedia.org/wiki/

8) Mudopmarnus mo onumnuagam https://olimpiada.ru

9) Omuaiin — pecypce https://www.periodicvideos.com/
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