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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B COOTBETCTBUM C  OCHOBOMOJATaIOIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

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

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



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

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

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

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



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

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

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

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



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

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

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

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

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

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



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

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

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHHM TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

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

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

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



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMu4decKui sieMeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukanus XuMUIeCKUX 31€MEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPHUOI0B
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUU, 3JIEKTPOHHBbIE KOH(UIypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. Csi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W  CIOXHBIX BELIECTB [0 TpyNmaM W MEpUOJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Menpaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTajindeckas. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBSI3U. [[0IspHOCTD, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJ€HTHOM cBs3u. KparHele cBa3u. Bopoponnas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COECTUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE O KOOPAWHALIMOHHOW XUMUH.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHILEHTpauus. HacelleHHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarus n HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKUX peaklvii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHUS M MPEBPALLCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3UyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienounas. Bogopoaueiii nokasarens (PH) pactBopa. I'maponus coneit. Peakiuun
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpeabl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, M3YYEHHE BIUSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha MpUMEpPEe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anmorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOJMydeHHS, (QU3UICCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble W MPOMBINUICHHBIE CIIOCOOBI MOJYyYCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cyiabduabl. Oxcug cepbui(1V), oxcua



cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenune Qocdopa u ero coemunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAHHBIA yroyb, ancopOuusa. DynnepeHsl, rpadeH, yriepoJHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBorictBa. Oxcupn kpemuus(lV), kpemHueBass KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTayuioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

O6mrast xapakrtepuctuka metamwioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii W KaJblUid: TOJNydeHHne, (U3HUYECKHe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA WU €ro COeIUHEHUH. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIABOB.

DU3nUEeCKUEe U XMMUYECKHE CBOKWCTBA MEIU U €€ coenquHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUMN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), B3aMMOJICUCTBHE ILIMHKA M JKeJle3a C pacTBOpAMU KUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«l"anorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHUSI BKHEHIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusgs © 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. IIpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumun B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 UCIOJIb30BaHUSl TpENnaparoB OBITOBOW XWMHU B TOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHbBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPaCKu, CTEKJIO, KE€paMHKa.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOMYKTOB pPEAaKIMHU, €CJIH OJHO W3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIIECTBA B PACTBOPE, JOJM BBIXOAA MNPOJAYKTa PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX e€CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiacCUUKAIUs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

@®u3nka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, WJCAIbHBIA Tra3,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMU4YeCcKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUS, CTPOUTEIIbHBIE
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIOB, AJIECKTPOHHAA
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M MPAKTHUYECKOW J1eITeNbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

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

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

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

5) Tpya0BOro BOCIMTAHMS:

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

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

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

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

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccmr W peanu3alid COOCTBEHHBIX >KM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH HA 3eMIIe;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, MPUHOCAIIMX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKON HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTpaMMbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpCAJIbHbIE Y4eOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOoruvdecKmne JeMcTBHS:

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

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

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

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

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



peaKkuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMS W IPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) pa6ora ¢ uHpopManmeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEUYHBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHUH, BBICKA3bIBaTh UJ€U, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

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

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IUYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pa3BUTHA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUUYECKOW M MHUILEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUs, B
dbopMUpOBaHUM MUPOBO33pEHHSI U OOIIEW KyJIbTypbl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 370pPOBBIO M IPUPOTHOMN

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIAEHHOE COCTOSIHUS aToma, THOpHAM3alus aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOIUTHYECKAs] JUCCOIMAIIMS, CTENEeHb JIHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peakIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON JAUCCOIMAIINU, TEPUOTUYECKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIeKalu€é B OCHOBE IOHUMAaHUs
OPUYMHHOCTH M CHUCTEMHOCTH  XHUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM  YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiui, TEpMOAMHAMHYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
OPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(akToONOTrNYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAXKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTENBbHOCTH  YEJOBEeKa, OOMMX  HAy4YHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIlCHUIH;

c(hOpPMHUPOBAHHOCTh YMEHHSI HMCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKON CBA3U (KOBaJICHTHas,



WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOM CBSI3M M THUNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMHUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3h(eKTy peakiuuu, U3MEHEHHUIO
CTeNeHEel OKMCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajauzaTopa H
JIpYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBIC MEPUOIUUECKOro 3akoHa Jl.
N. MenaeneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.N. Menpaeneena, HCIIOJIb3Ys TOHSATHS
«IHEPreTUYECKHE YPOBHU», «IHEPreTUYECKHE MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeIMHEHUM 1o nepuogam u rpynmnam llepuommueckor cuctemsr . U.
MenzeneeBa, BaJE€HTHbBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS JJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  THUAPOIU3A;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUA CKOPOCTHM XHMHYECKOM pEAKIMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMUYECKUE pEaKIuH,
JIe)KalllMe B OCHOBE MMPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,



o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOUIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTb BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATBLHOM HUCCIICIOBAHUH BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €ITUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WM 00bEMA raza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMECcH); JOJIM BBIXOJIa TPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOW  peakIuu, PpCIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Mertamisl» U «Hemertamne») ¢
coOmIoIeHueM TpaBuil 6€30MacHOro0 O0palleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4HON (opMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh M OICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIIa TIOJIB30BAHUS XUMHUIECKOU
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHMEM, OOpaIllEHUS C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OTIBITOB, JKOJIOTHYECKHU IEJIeCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
NEATENIbHOCTU B LESAX COXPAHEHHUsI CBOETO 3/I0POBbs, OKPYKaIOIIEH MPUPOTHOMN
cpeabl U JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTD



TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMAas cMbIch nmokaszaresns [1JIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOpPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH bubnuoreka [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 https://m.edsoo.ru/ff0d2d50
anemenToB J. 1. Menaeneera
15 Crpoenue BermecTsa. MHOTOOOpa3me 1 1 brbmotexa LIOK
. BEIICCTR https://m.edsoo.ru/ff0d2d50
bu6mmoreka [IOK
13 XUMUYECKUE PEAKIUH 19 1 3 https://m.edsoo.ru/ff0d2d50
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Hemeraist 31 1 3 https://m.edsoo.ru/ff0d2d50
bubnuoreka [JOK
2.2 Merannbl 23 1 2 https://m.edsoo.ru/ff0d2d50
Hroro no paszneny 54
Paznen 3. Xumusi v :KU3Hb
3.1 Mertoapl TIO3HAHUS B XUMHH. XUMHUS U 9 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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KHU3Hb

https://m.edsoo.ru/ff0d2d50

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/ff0d2d50




11 KVIACC

Kosu4yecTBO yacoB JyekTpoHH | JlomamiHee
ble 3a/laHme
Ne ara udpoBbIe
Tema ypoxka Kourpoan Ipakruuec | A uudp
n/n Bcero HbIE KHue H3YyYCHUA oﬁpasoBaTe.n
padoTsbI padoThI bHbIE
pecypcbl
bubmmoteka
1 Atom. CocTaB aTOMHBIX s17ep. XUMUYECKUI 1 HOK
s1emeHT. M30Torb! https://m.edsoo.r
u/ff0d2d50
bubnmmoreka
5 CtpoeHnne IeKTPOHHBIX 000JI0YEeK aTOMOB, 1 HOK
KBaHTOBBIC YMCIIA https://m.edsoo.r
u/ff0d2d50
bubnuoteka
3 Knaccudukanus XuMuueckux 2JIeMEHTOB (S-, 1 LHOK
p-, d-, f-3meMenTsI) https://m.edsoo.r
u/ff0d2d50
bubnuoTeka
4 Pacnpezenenue 31€eKTPOHOB 110 ATOMHBIM 1 LHOK
opOuTaIAM https://m.edsoo.r
u/ff0d2d50
DNeKTpOHHBIE KOH(UTYpAIIMH AaTOMOB bubnuoreka
5 3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1 [HOK
COCTOSIHUM https://m.edsoo.r



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

u/ff0d2d50

bubnuoreka
6 DNIEKTPOHHBIE KOH(OUIYpALK HOHOB. [OK
DIIEeKTPOOTPHIIATETHHOCTD https://m.edsoo.r
u/ff0d2d50
[Mepronueckuii 3akon u [lepromiueckast bubmiorexa
7 CHCTEMA XUMHYECKHUX dieMeHToB J1. U. LHOK
MeHnieneeBa, CBA3b C COBPEMEHHOI Teopueit https://m.edsoo.r
u/ffod2d50
CTPOEHHS aTOMOB LA S
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB bubmuoreka
8 XUMHUYECKUX DJIEMEHTOB M 00Pa3yeMbIX MU [HOK
HPOCTBIX M CJIOKHBIX BEIECTB 110 TPYIIIaM U https://m.edsoo.r
u/ffod2d50
neproam e
bubnuoreka
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110 LHOK
9 TeMe https://m.edsoo.r
u/ff0d2d50
Buasl XuMu4eckou cBa3u. MexaHu3Mbl bubmmorexa
10 00pa30BaHus KOBAJIEHTHON CBS3H. [OK
Bonopoanas cBsa3b. MeKXMOIEKYIIAPHBIE https://m.edsoo.r
" u/ffod2d50
B3aUMO/ICHCTBUS e
bubnuoreka
BajeHTHOCTb U BaJIEHTHBIE BO3MOKHOCTH [IOK
11 aroMoB. CBS3b 3JIEKTPOHHOMN CTPYKTYPBI https://m.edsoo.1
MOJIEKYJ ¢ MX T€OMETPUUYECKHM CTPOEHUEM u/ff0d2d50
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bubauoreka

12 [IpencraBneHus 0 KOMIUJIEKCHBIX LHOK
COEJIMHEHHSX: COCTAaB H HOMEHKJIATypa https://m.edsoo.r
u/ff0d2d50
BelectBa MOJIEKYIISIPHOTO U bubmiorexa
13 HEMOJICKYJIIPHOTO CTpOCHHS. THUIIBI LHOK
KPUCTALTMYECKHUX PEIICTOK U CBOMCTBA https://m.edsoo.r
u/ff0d2d50
BEILIECTB
bubmmoteka
14 [ToHsATHE O AUCIIEPCHBIX CHCTEMAX. HOK
IIpencTaBiaenne o KOJIOUIHBIX PACTBOPAX https://m.edsoo.r
u/ff0d2d50
bubnuoreka
HctuHHBIE pacCTBOPHI: HACKIIICHHBIC U 1IOK
15 HEHACHIIIEHHBIC, PACTBOPUMOCTbD. https://m.eds00.r
Kpucramnoruapatel u/ff0d2d50
bubnuoreka
16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH [HOK
PACTBOPOB https://m.edsoo.r
u/ff0d2d50
bubnuoreka
Pemenue 3aga4 ¢ MCHOJIB30BAaHUEM TTOHSTHI 1IOK
17 ""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa', https://m.eds00.r
"MoJIsipHasi KOHUEHTpanus" u/ff0d2d50
18 Knaccudukarus 1 HOMEHKIATypa bubnuoreka
HEOPraHMYECKUX BEILECTB [HOK
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https://m.edsoo.r

u/ff0d2d50
bubnuoreka
CucremaTnsanus u 00001IEHHE 3HAHUH 110 LOK
19 TeMe https://m.edsoo.r
u/ff0d2d50
KonTponsnas pabora o temam "CrpoeHue bubnuoreka
atoma. Ilepnonuueckuii 3aKoH u [HOK
20 [Teprouveckasi cucTeMa XUMUYECKUX https://m.edsoo.r
snemenTos JI. . Menneneera", "CTpoenue u/ff0d2d50
BemecTBa. MHOroo6pasue BemniecTs"
Knaccudukanus XuMuueckux peakiuii B bubnuoteka
HEOpPraHUYECKON U OPraHM4YeCKON XUMHUH. [HOK
21 3aK0H COXpaHEHUSI MaCcChl BEIIECTB; 3aKOH https://m.edsoo.r
COXpaHEHHUs U NPEBPaIIECHUs SHEPIHH TIPU u/ff0d2d50
XMUMHUYECKUX PEaKIMsIX
bubnuoreka
99 Tennosie 3 (HEKTHI XUMUYECKUX PEAKITUN. [HOK
Tepmoxumuueckue ypaBHEHHUS https://m.edsoo.r
u/ff0d2d50
bubnuoreka
Borurcnenus o ypaBHEHUSIM XUMHYECKUX LHOK
23 . https://m.edsoo.r
peaxkiuii ¥ TepPMOXUMUYECKHM YPaBHEHUSAM
u/ff0d2d50
CKopoCTh XMMUYECKOH peaKiny, eé bubnuoreka
24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB. [HOK

Karanus u katanus aTOPbI

https://m.edsoo.r
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u/ff0d2d50

bubnnoreka
HOK
25 I'oMoTeHHBIC U TEeTepOreHHBIC PEAKITHH https://m.edso0.r
u/ff0d2d50
bubnnoreka
[IpaxTnueckas padorta Ne 1 o Teme 1IOK
26 "BrnustHue pa3nuuHbIX PaKToOpoB HA https://m.eds00.r
CKOPOCTh XUMHUYECKOH peakiuun" u/ff0d2d50
bubnnoreka
97 OO6patumbie 1 HEOOpATUMBIE PEAKITHH. HOK
XUMHYECKOE PaBHOBECUE https://m.edsoo.r
u/ff0d2d50
bubnmoreka
[IpakTruueckast pabota Ne 2 o Teme 1IOK
28 "Bnustaue pa3nuaHbIX GaKkToOpoB HA https://m.edsoo.r
MOJIO)KEHNE XMMHYECKOIo paBHOBeCcHS " u/ff0d2d50
bubnuoreka
DnekTponuTHieckas aucconnanus. CuabHbIe 1IOK
29 1 ciabbie AMeKTpoJauThl. CTeneHb https://m.edsoo.r
JHCCOIIMalluU u/ffod2d50
bubnuoreka
HNonnoe npousseaenue Boabl. Cpeaa BOIHBIX 1IOK
30 pactBOopoB. Bogopoausiii mokazarens (pH) https://m.edsoo.r
pactBopa u/ff0d2d50
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bubauoreka

31 I'mpponus cousteit. Peaknuu, nporekaromue B LOK
pacTBOpax AMEKTPOIUTOB https://m.eds00.r
u/ff0d2d50
bubnuoteka
[IpaxTnueckas padota Ne 3 o Teme LIOK
32 "XUMHUYECKUE peaKIK B PacTBOpax https://m.eds00.r
AIEKTPOJIUTOB" u/ff0d2d50
bubnuoteka
OKHCIUTETEHO-BOCCTAHOBUTEILHBIC [IOK
33 peakiuy. BakHeinne okucInTenu u https://m.edso0.r
BOCCTaHOBHUTEIH u/ff0d2d50
bubnuoreka
MeTtom 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) HOK
34 Gananca https://m.edsoo.r
u/ff0d2d50
bubnuoteka
35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB HOK
BelIeCTs https://m.edsoo.r
u/ff0d2d50
bubnuoTeka
I[HOK
36 Pemenue 3a1au pa3nuyHbIX TUIIOB https://m.edso0.r
u/ff0d2d50
bubnuoreka
37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

[MOK
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https://m.edsoo.r

u/ff0d2d50
bubanorexa
38 CucreMaruzamys 1 00001eHrEe 3HAHUI 110 [OK
Teme "XuMuueckue peakiun” https://m.edsoo.r
u/ff0d2d50
bubanorexa
KonTponbHas pabora no teme "Xumudeckue LHOK
39 peaxiun” https://m.edsoo.r
u/ff0d2d50
IMonoxenne HemeTauioB B Ileproauueckoit bubmorexa
40 CUCTEME XMMHUYECKUX 31eMeHToB JI. M. HOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.r
. u/ff0d2d50
aTtoMoB. Pu3nUecKre CBOMCTBA HEMETAIJIOB —
bubnuoreka
41 AmtoTponusi HeMETauIoB (Ha IpUMeEpe [OK
https://m.edsoo.r
KHCJIOpoJa, ceprl, docdopa u yriepoaa
P Pil, pochopa i yreposa) u/ff0d2d50
bubanoreka
42 Bonopona: nonyuenue, pundeckue u LOK
XUMHUYECKHUE CBOMCTBA. [ uapu bl https://m.edsoo.r
u/ff0d2d50
l"anmorensl: HaXOXIEHHUE B MIPUPOJIE, CIIOCOOBI bubnunoreka
43 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE I[HOK

CBOICTBA

https://m.edsoo.r
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u/ff0d2d50

bubnuoteka
I'anorenoBoopobl. Baxknenmne 1IOK
44 KHCJIOPOACOAEPKALINE COCAUHEHUS https://m.eds00.r
rajoreHoB u/ff0d2d50
bubnuoteka
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CIIOCOOBI 11(0)¢
45 MOJIy4eHHUs rajoreHoB. [Ipumenenue https://m.eds00.r
rajoreHOB U UX COCANHEHU u/ff0d2d50
bubnuoteka
[IpakTnueckas padota Ne 4. Pemenue 11(0)%4
46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME https://m.edsoo.r
"T"anorensr" u/ff0d2d50
Kucnopo: nabopaTopHble U bubnmorexa
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUSI, HOI?
(buznueckue U XuMu4yeckue cBoictra. O30H. https://m.edso0.r
[IpumeHeHue KUCIOpOIa U 030HA Liii0dado0
bubnuoteka
I[HOK
48 OKcuipl ¥ IEPOKCUIbI https://m.eds00.r
u/ff0d2d50
bubnuoTeka
I[HOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

https://m.edsoo.r
u/ffod2d50
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Cepa: Hax0XJICHUE B IPUPOJIE, CIOCOOBI

bubauoreka

HOK
50 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE https://m.eds00.r
CBOMCTBA u/ff0d2d50
bubnmmoreka
[HOK
51 CepoBoyiopo, Cymbust https:/m.edsoo.r
u/ff0d2d50
bubmmoteka
59 Kucnoponconepkaiue coeTMHEHUsI CEPHI. HOK
OCOGEHHOCTH CBOMCTB CEPHOI KHCITOTHI https://m.edsoo.r
u/ff0d2d50
bubnuoreka
[Ipaktrueckas padota Ne 5. Permenue 1IOK
53 IKCIIEPUMEHTANILHBIX 3a1a4 1o Teme "Cepa u https://m.edso0.r
e€ coequHeHus" u/ff0d2d50
bubnuoreka
A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI 1IOK
54 MoJTy4deHUs!, (GPU3UICCKUE U XUMUYICCKHE https://m.eds00.r
CBOMCTBAa. AMMUAK, HUTPHUIbI u/ff0d2d50
bubnuoreka
55 Kucnopoaconepsxaime coeTMHEHHS a30Ta. HOK
OCOOCHHOCTH CBOWMCTB a30THOW KHCIIOTHI https://m.edsoo.r
u/ff0d2d50
56 [IpumeHneHue a30Ta U €ro COEAMHEHUN. bubnuoreka
A30THBIE y10OpeHus [HOK
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https://m.edsoo.r

u/ff0d2d50
bubnuoreka
dochop: HAXOKACHUE B IPUPOJIE, CIOCOOBI [OK
57 HOJy4eHHs, GPU3MUECKUE U XUMUYECKHE https://m.eds00.r
cBorictBa. ®ochuas u Gochun u/ff0d2d50
bubnuoreka
58 Oxkcunpt hochopa, pochopcoaepxarniue LOK
kucioThl. Cos pochopHOM KUCTOTHI https://m.eds00.r
u/ff0d2d50
bubnuoreka
59 [Ipumenenue ocdopa u ero coeAMHEHUH. HOK
DochOpHDIE VIOBPEHHs https://m.edsoo.r
boprse yoop U/f0d2450
bubnuoreka
[Ipaktuueckas padota Ne 6. Permenue LIOK
60 SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe "A30T U https://m.edsoo.r
dbocdop u ux coequHeHus" u/ff0d2d50
bubnuoreka
Yrnepo: HaXOKIeHUE B PUPOJIE, 1IOK
61 aJUI0TPOIHbIE MOAUDUKALUY; (PU3HUECKHE U https://m.edsoo.r
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE u/ff0d2d50
Oxcun yriepoaa(ll), okeun yriepoga(1V) bubmmorexa

YroJjibHas KUCJIOoTa U e€ cou

https://m.edsoo.r
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u/ff0d2d50

bubnuoteka
[HOK
63 Pemenue 3a1a4 pa3InIHBIX TUTIOB https://m.eds00.r
u/ff0d2d50
bubnuoteka
Kpemuuii: HaxoxJieHue B IpUpOJEe, CIIOCOObI 1IOK
64 MoJyueHusi, GU3NYECKUE U XUMUYECKHE https://m.edsoo.r
CBOICTBa u/ff0d2d50
bubnuoteka
65 Oxcup kpemuusi(1V), kpeMHUEBas KUCIOTA, LHOK
CHJIMKAThI https://m.edsoo.r
u/ff0d2d50
bubnuoreka
66 [IpumeHeHre KpEMHHS U €ro COCTUHEHUH. HOK
CrekJio0, €ro nojryueHue, BUABI CTEKIIA https://m.eds00.r
u/ff0d2d50
bubnuoreka
I[HOK
67 Pemenue 3a1a4 pa3nuyHbIX TUTIOB https://m.eds00.r
u/ff0d2d50
bubnuoreka
68 CucremaTu3anus 1 0000IIeHre 3HAHUN TI0 [OK

teme "Hemeramier"

https://m.edsoo.r
u/ffod2d50
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bubauoreka

LIOK
69 KonTpomnsHas padora o teme "HemeTasr" https://m.edsoo.r
u/ff0d2d50
bubnuoreka
70 AHanus pe3ylbTaToB KOHTPOIBHOW paboOTHI, LOK
KOPPEKIHS OINGOK https://m.edsoo.r
u/ff0d2d50
[Momosxenne metayuioB B [leproamaeckoit Bubnmoreka
71 CUCTEME XMMHUYECKHX 3JIEMEHTOB. LOK
OCOOEHHOCTH CTPOEHHS JIIEKTPOHHBIX https://m.eds00.r
000J104€K aTOMOB METAJIOB u/ff0d2d50
bubnuoreka
79 O6mue pusHyecKkre CBOMCTBA METAJLIOB. LHOK
[IpuMeHEHHE METAJIIOB B OBITY U TEXHUKE https://m.eds00.r
u/ff0d2d50
bubnuoreka
LIOK
73 Crnasel MmetasuioB. Kopposust MmetanioB https://m.edsoo.r
u/ff0d2d50
bubnuoreka
L[IOK
74 Perienue 3a1a4 pa3nuyHbIX THIIOB https://m.edso.1
u/ff0d2d50
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI bubnuoreka
MeTaiuioB. OOIIHe crnocoObl MOTyYeHUS HOK
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METaJIOB https://m.edsoo.r
u/ff0d2d50
O6mas xapakrepuctuka MetayioB |A- bubnuoteka
rpynnsl [leproanyeckoi cucteMbl [HOK
76 XMMUYECKUX JIEMEHTOB. Hatpuii n kanunii: https://m.edsoo.r
nosydeHre, GU3NIECKUe U XUMHIECKUE u/ff0d2d50
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COCIMHEHU I
O6mas xapakrepuctuka metayion |A- bubnuoteka
rpynnsl [leprognyueckoit cucteMbl [HOK
77 XUMHUYECKUX JIEMEHTOB. Maruuii u https://m.edsoo.r
KaJbLMI: OMydeHne, pU3MIecKue u u/ff0d2d50
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
bubnuoreka
[HOK
78 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.eds00.r
u/ff0d2d50
bubnuoreka
79 AIOMUHHMI: TIoJTydeHue, GU3ndecKkue u HOK
XMUMHYECKHE CBONCTBA, MPUMEHEHHE https://m.edsoo.r
u/ff0d2d50
AMdoTepHBIE CBOWCTBA OKCUIA bubmiorexa
80 TUAPOKCHUIA aTTFOMHUHMS, thtopfllm cdsonr
TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX L0 :
u/ff0d2d50

NPHUMCHCHUC
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bubauoreka

[HOK
u/ff0d2d50
bubnuoteka
[IpaxTnueckas padota Ne 7. Pemenue 1IOK
82 SKCIEPUMEHTAJIbHBIX 33124 10 TEME https://m.edso0.r
"MeTtasuibl TJIaBHBIX TOATPYIII" u/ff0d2d50
OO0mas XxapakKTepHCTHKA METAJIOB bubmmorexa
83 no6ounsIx noarpynn (b-rpymm) OK
[Teprouieckoil CUCTEMBI XUMHUYIECKUX https://m.edsoo.r
u/ff0d2d50
JJICMEHTOB
bubnuoreka
84 ®uU3MYECKUE U XUMUYECKUE CBOMCTBA Xpoma HOK
¥l €T0 COEJIMHEHNUH, X IPUMEHEHUE https://m.edsoo.r
u/ff0d2d50
bubnuoteka
Baxwueliive coeMHEHUs] MapraHiia. LIOK
85 [lepmanranaT Kanusi, €ro OKUCIUTEIbHBIE https://m.eds00.r
CBOMCTBa u/ff0d2d50
bubnuoTeka
duznyeckue U XMMHUYECKHEe CBOMCTBA JKeje3a 1IOK
86 u ero coequHenuii. [lomy4yenue u https://m.eds00.r
IIPUMEHEHHUE CIIJIaBOB XKele3a u/ff0d2d50
87 Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA METU U bubnuoreka
€€ COCIMHEHU, UX IPUMEHEHUE [HOK
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https://m.edsoo.r

u/ff0d2d50
bubnuoreka
Pu3n4ecKue 1 XUMHYECKHE CBOMCTBA IMHKA 1IOK
88 U €T0 COEIMHEHUH, NX IPUMEHEHUE. https://m.edsoo.r
I'mApOKCOKOMILIEKCHI IMHKA u/ff0d2d50
bubnuoreka
[IpakTnueckas padota Ne 8. Pemenue LIOK
89 IKCTIEPUMEHTANIBHBIX 337124 110 TeMe https://m.edsoo.r
"MeTasibl TOOOYHBIX MOATPYHH"” u/ff0d2d50
bubnuoreka
I[TOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://m.eds00.r
u/ff0d2d50
bubnuoreka
o1 O06o0011eHEe U cUCTeMaTU3alus U3Yy4€HHOTO LHOK
Marepuaia no reme "Metaisl" https://m.edso0.r
u/ff0d2d50
bubnuoreka
[MOK
92 KounTponsHas pabora o teme "Mertasmibr" https://m.eds00.r
u/ff0d2d50
. bubnuoreka
AnHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
93 LIOK

KOPPEKIHs OINO0K

https://m.edsoo.r
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u/ff0d2d50

bubanorexa
Ponp xumuu B obecrieueHnr yCTOMYHUBOTO LIOK
94 pa3BuTHs yenoBeuecTBa. [IoHATHE O hitps://m.edsoo.r
HAYYHBIX METOAX UCCIIC0OBAHMUS BEIICCTB u/ff0d2d50
Hay4Hble pUHIATIBEI OpTaHU3aIUH Bubnmoreka
95 XUMHYECKOTO TIPOU3BO/ICTBA. 11(0].
[IpOMBINIIEHHBIE CIOCOOBI MOTYIEHHS https://m.eds00.r
. u/ff0d2d50
BAYKHEHIIINX BENIECTB sCeNdY
bubanorexa
9% XUMHYECKOE 3arPs3HEHUE OKPYKAIOIIeH LHOK
CPEIBI U €T0 TIOCIIEACTBUS https://m.edsoo.r
u/ff0d2d50
bubnuoreka
97 XUMHSA U 310POBBE YEIOBEKA. HOK
JlekapcTBEHHBIE CPEICTBA https://m.edsoo.r
u/ff0d2d50
bubanorexa
08 Xumus muim. Posib xumun B 00ecrieueHuu LHOK
MHUIIEBOI 0e30MaCHOCTH https://m.edsoo.r
u/ff0d2d50
bubanoreka
Kocmetnueckue u mappromMepHbie CpecTBa LHOK
99 p p pen .

BbriToBag xumng

https://m.edsoo.r
u/ffod2d50
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XHMHS B CTPOUTENLCTBE. BaskHenmue

bubauoreka

[HOK
100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1 https://m.edsoo.r
MaTepuabl u/ff0d2d50
bubnuoteka
101 XHUMUS B CETBCKOM XO35IMCTBE. 1 LOK
Oprannydeckie 1 MUHEpAJIbHbBIE YI0OpeHUs https://m.eds00.r
u/ff0d2d50
bubnuoteka
Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110 LHOK
102 Tene 1 https://m.edsoo.r
u/ff0d2d50
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumug. 11 kn.: yaeOnux/ aBropsl I'.E. Pynzutuc, @.I'. denpaman — M:

[Ipceemienue,

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

Agtopsl I'.E. Pynzutuc, ®. I' ®enbaman, // Xumusd. 11 knacc. Paboune
nporpammbl. ®I'OC / mox pea. H.H. I'apa —IIpocsenienue,
YuebHo-MeToIuuecKuM KoMmIuiekcoM o peaakuueit H.H. T'apa, Xumus.. 11
KJ1acc: Y4eOHUK JiJis 00111e00pa3oBaTeIbHBIX OpPTraHU3aIlHi.

MeTtoaudeckoe ocodue (Ha caiite) Shop.prosv.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. Enqunas Komnexmus miudpoBbix 00pa3oBaTeIbHBIX PECYPCOB IS YUPEKACHHIMA
o011ero u HagaIpHOTO MpodeccruoHabHOTO 0Opa3oBanus. http://school-
collection.edu.ru/catalog/rubr/7ed38401-26b8-11da-8cd6-0800200c9a66/28/

2. Poccwiickas anektpoHHas mkoda. https://resh.edu.ru/subject/4/5/

3. Yuu.py
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