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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
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpelelaMd YCTAHOBIEHHOM MPOrpaMMoi MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW 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
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBI€H HA pean3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe MpeamMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuonaabsHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTIO Pa3BUTHA OOydYarOlIUMXCs, Ha (POPMHUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCST  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY 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
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOE [OMOJIHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS] M YIITyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB ~ pEaKkuui  JomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K OOmel cucteme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYECHUH TpeAMEeTa B JIaHHOM CJy4yae akleHT OyAeT clelaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHHMHM BEUIECTB U JIPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MpUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYKaT OCHOBOW I H3y4YEHUs
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpelHero odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OOecleyeHUu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecrevyeHnn panuoHaIbHOIO MPUPOIONOIb30BaHMs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  TepepadOTKOM
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHPHOCTH U MIOBCETHEBHOM YKU3HHU.

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 BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTHU SBJICHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAalMM K OOYYEHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpPAa30BAHHMIO 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 KYJIbTYpPhI, TPHOOPETEHUE 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 yaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] alKeHOB, 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 CBSA3W, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsi3b. KauecTBeHHBIC peakiy Ha TPOHYIO CBsA3b. CIIOCOOBI MOTyUYEHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHWMHYCCKHC
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE HAa TMPUMEpPE AaNKWIBHBIX PAIUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKY Pa3TUYHBIMU KJIACCaMU YTIIEBOOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE NUTaJOr€HAIKAHOB C MAarHMEM WU IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOWCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA 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  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue oprann4ecKue coeIMHEHHUA.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOaHBIE CBSI3M MEXIAYy MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl TOMydYeHUs W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILCHHS], B3aUMOJICUCTBUE C OpraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTMHEHHS — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHus. OKUCIEHUE AJIbJAETUA0B, KAUECTBEHHBIE PEAKIIUN HA AJIbJACTUIBI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

XKupsl. CtpoeHue, puznueckue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kinaccudukanus yriaeBoaos (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoydyeHue 3(upoB 1ewnono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATUJIIOBOI'O CIIMPTA B albJIETHU] HA PACKAIEHHOW MEIHOU IIPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
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 SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tco/iep:Kalue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTRA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWMCTB aHWinHA. KauecTBeHHblEe peakiuu Ha aHuiIuH. CrocoOsbl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: TJIMIUH, anaHuH. @Ou3nuecKkue CBOWCTBA aMHUHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponnsle monumepsl. llepBuyHas, BTOpUYHAST U TPETHUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JIKM, pEIIeHHEe HKCHEPUMEHTAJIbHBIX 33a/Jady MO0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSS MOJICKYIsIpHAas



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

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

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

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie 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.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO 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
peakluu W/WIM HCXOJIHBIX BEUIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIA (DAKT, TUIIOTE3a,
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, (DU3NYECKUE BEJIMYUHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(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. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue SIIEKTPOHOB IO aTOMHBIM — 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. CBsA3b mepuoguYEcKoro 3akoHa u llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /[[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

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

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

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

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



Knaccuduxanus u HOMEHKIaTypa HEOPraHMUECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
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.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

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

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

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

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

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

lamorensl. Haxoxnenne B MpUpoOE, CMOCOOBI MONMYYCHHS, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctass U cepHass KUCIOTBI U uX coyii. 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
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue 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 coeaunenuit. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuus. Dymnepensl, rpadeH, yriepoJHble
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.
[IpuMeHeHue kpeMHHs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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

Ob6mrast xapakrtepuctnka MeTawioB |A-rpynmsr [lepromnyueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. AM(pOoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

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

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

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

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAlIOB), B3aUMOJCHCTBUE LIMHKA U JKEJie3a C pacTBOPaMU KHUCIOT H
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T U dochop U UX COECNUHEHU,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHu3alui XUMUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHbIE
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 oOecniedeHnH SHEPTeTUUECKONW 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
obOecrieueHUu NMUIIEBOM 0€30MacHOCTH.

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakiuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpPeACIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnYecKor XxuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIM3, CHHTE3, KiIaccu(uKamms, MepuoaUIHOCTh, HAOIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, WJICATBHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTtepualbl, CEJIbCKOXO3IUCTBEHHOE MPOU3BOJCTBO, MUIIEBAsI MPOMBIILIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHUCS POCCUMCKONM TpaKJaHCKOM MJICHTUYHOCTH, 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 KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoOIecce peaau3aini 00pa3oBaTeIbHOM 1eATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIOJIHEHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
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 TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaONMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TI03HABATSIHHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHoro oOpa3a 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;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YMOTpeOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH TNPAKTHUYECKUX 3a]1a4y
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXECHUS K TPYIY, JIOJAM TPYyla U pe3ysIbTaTaM TPYAOBOU JESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

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



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX IEUCTBUM U MPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKEe, CHOCOOHOCTM Y YMEHHS aKTUBHO TPOTHBOCTOSITH HJEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPABJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M 3KOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCIeyeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SBICHUI OKPYKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pemIeHus mMpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
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 pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS dbopMHpOBaHUS  MHUPOBO33pPEHHUS  O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
poLecc, CUCTeMa, Hay4YHbIH (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH O0YyUYaloIIUXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHUKATHBHBIMU W  PETYJISATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpENeNATh LENu JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONINE TOHITHS JJIsi OOBSICHEHUS OTIETbHBIX (PAaKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTHUBHBIE, JE€NyKTHUBHbIE, IIO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJICIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyIHpPOBATH LIETU U 33J1a4U 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 IUIAHUPOBAHUS W  MPOBEICHUSI
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHUKAX HHPopManuu (Hay4dyHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  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
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

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, BBICKA3bIBAaTh W€, (POPMYIUPOBATH CBOM MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

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

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOATENLHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (exTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJy4YeHHs HOBBIX 3HAHHMM O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
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 PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYCHWU OPTaHHYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEMOM  XMMHYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHCIEHHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbl, T'OMOJOTUYECKUNA pANl, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsS OpraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIECHUM; MPEICTABICHHS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrMYEeCKHE CBEIIEHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH M 0€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0OajaHca »JTUX peaklui, peakiuil HOHHOrO OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTpAIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HW3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpeJCTaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHJICH, TONYOJ], TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWUIIWH, JUBUHWI, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux pemiecTB A. M. ByrtiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, UKIIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJIYy  HHMHU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ TUIIA KOBAJICHTHOM CBSA3M (G- U T-CBS3H), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUIECKOE TPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE oTrepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTb YMEHHM: MPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHON JICSATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCIIEPUMEHT (MOJYYEHHE U U3YYEHHE CBOMCTB OpPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIIeHuss ¢ BEIIeCTBAMU M J1TA0OPaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTtens [IK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HayJIHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJIi B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIBI, JJIEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON peakIui, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUMN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOIb30BAaHUN BOKHEHUIIMX HEOPTaHMYECKHX BEIICCTB B OBITY M MPAKTHYCCKON
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMUUECKUE PEAKIIUU 10 PA3JIMYHBIM MIPU3HAKAM (YHUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUA;

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOTrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHIW: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHUCJIHTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IMHKA U alTFOMUHUSA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMELIEHUS] XUMUUECKOTO PABHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I€JIECO00Pa3HOCTD
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJICHHBIN ), UCTIOJIB3yEeMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MNOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLIEHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KUCIOT W IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MuMeeT mpUMECH); NONHM BBIXOAA NPOAYKTa peakiuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
CpeAbl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYCHUE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBATH II€Jb HWCCICAOBAHMS, TPEICTABISATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' IIUKJI0AJKaHbI https://myschool.edu.ru/
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTHdecKue yrieBo0poabl (apeHbI 8
P "t AOPOABL (apeHbl) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bubmuoreka [JOK
2.5 l"aioreHnpon3BOAHBIC YIIIEBOJOPOJIOB 4 1
P A e AOPOA https://myschool.edu.ru/
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bubnuoreka [JOK
3.1 Cruptsl. DeHon 11 1 »
https://myschool.edu.ru/
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21
https://myschool.edu.ru/
a¢upsl. XKups
bubmmoreka [{OK
33 YICBOET | https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 l:tfrij:jlpllx/?cjogi I;u.ru /
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [leproanueckuii 3aK0H
P P bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://myschool.edu.ru/
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XUMHUYECKUE PEAKIIUU 19 1 3
peadl https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6 e OK
2.1 Hemeramner 31 1 3 nomorexa I
https://myschool.edu.ru/
bubnmunorexka IHOK
2.2 Meramist 23 1 2 1
https://myschool.edu.ru/
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U 9 1 bu6mmoreka [JOK
' KU3Hb https://myschool.edu.ru/
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
[IpenMet u 3HaYCHHE OPTAaHUYECKON XUMUH,
bubmmoreka [{OK
1 MPEACTaBICHUE O MHOTOOOpa3nuu 1
. https://myschool.edu.ru/
OpPraHWYECKUX COCTMHCHUN
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepo/ia
P P N yHIep bu6mmoreka [IOK
2 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1
https://myschool.edu.ru/
BanenTHBIC BO3MOKHOCTH aToMa yriepoja
XuMuyeckas CBSI3b B OpraHU4eCKHUX
3 coeTMHEHUAX. MexaHn3Mbl 00pa30BaHMs 1 bu6mmoreka [IOK
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa https://myschool.edu.ru/
CBsA3EH
4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenqunenuit A. M. bytneposa https://myschool.edu.ru/
Bunel uzomepun: CTpyKkTypHas,
5 pOCT aHCTBI;HHa}I IZ;}J/II;K};p OHHBIE YPPEKTHI 1 bubmmorexa [TOK
pocTp ’ p . https://myschool.edu.ru/
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccupuKamy u
bubnuoreka [JOK
6 cucrematrueckas Homenkiaarypa (IUPAC) 1
https://myschool.edu.ru/
OpraHMYECKUX BEIEeCTB
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuoreka [IOK
XUMUHU https://myschool.edu.ru/
8 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,

bubmmoreka [{OK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE https://myschool.edu.ru/
MOJIEKYJT

10 DOu3nYeCKre U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
aJKaHOB https://myschool.edu.ru/

11 Haxosxnenue ankano B mpupoje. CriocoOsl bubnuoreka [JOK
MIOJTy4EHUS U IPUMEHEHNE aJIKaHOB https://myschool.edu.ru/
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHHS 1 XUMHUYECKUX CBONCTB, CITOCOOBI https://myschool.edu.ru/
MOJTy4YeHUS U IPUMEHEHNE
Pemenne pacy€THBIX 3a/1a4 Ha OTIPEICIICHHE
MOJIEKYJIIPHON (DOPMYJIIBI OPraHUIECKOTO

13 BEIIECTBA IO MACCOBBLIM JIOJISIM aTOMOB bubmuorexa [JOK
9JIEMEHTOB, BXOJSIIINX B €TI0 COCTaB. https://myschool.edu.ru/
CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 110
TeMe
AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL. bubmmorexa [IOK

https://myschool.edu.ru/
CTpyKTypHas U HUC-TpaHC-U30MepHs
AIIKEHOB

15 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://myschool.edu.ru/

16 CrniocoObl mosTyyeHHs 1 IPUMEHEHNE aJIKEHOB Bubmmorexa LIOK

https://myschool.edu.ru/
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[Ipaktuyeckas padora Ne 1 mo treme

bubmuoreka [JOK

17 "[Tonyuenue 3TUICHA U U3yUYECHUE €TO0
Ny v " YA https://myschool.edu.ru/
CBOMCTB
Pemienne pacy€THbIX 3a/1a4 Ha ONPEICIICHHUE
18 MOJIEK JmpHoﬁ bopmyIe 0 I‘aHI/I‘I-:I)eCKOFO Bubnuotexa LIOK
Y pMY P https://myschool.edu.ru/
BEIlIECTBA
AJKagueHbl: CONPSKEHHBIC, H30TUPOBAHHBIC
19 KyMYJTH OBaHHH: OcobenHocTH ’ ’ bubmorexa HOK
yMyZHp ’ https://myschool.edu.ru/
AIIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubmuorexa [JOK
JTMEHOB https://myschool.edu.ru/
21 CriocoOsI MoTy4eHusT U IPUMEHEHNE bubmuorexa [JOK
AITKaANEHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
99 dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1 bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://myschool.edu.ru/
(bu3uvecKue cBOMCTBa
. bu6mmoreka [JOK
23 XHUMHYECKUE CBONCTBA aJIKWHOB
https://myschool.edu.ru/
24 KadecTBeHHbIC peakiiy Ha TPOMHYIO CBS3b bubmmorexa [TOK
peart POHIYIO https://myschool.edu.ru/
o5 CriocoObl MosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
AJTKUHOB https://myschool.edu.ru/
26 Pemenue 3aga4: pacu€rsl 110 ypaBHEHUIO bubnuoreka [IOK
XUMHUUYECKOHN peakiuu https://myschool.edu.ru/
97 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK
TeMe https://myschool.edu.ru/
28 ApeHbl: TOMOJIOTHYECKUH psif, oO11ast bubnuorexa [IOK
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dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

https://myschool.edu.ru/

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

bubmmoreka [{OK

29
3aMelIeHUs https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
bubmmoreka [{OK
30 MIPUCOCTUHEHMS, OKUCIICHUE TOMOJIOTOB
https://myschool.edu.ru/
OeH3zona
. bubmuorexa [JOK
31 Oco0eHHOCTH XUMHUYECKUX CBONCTB CTHPOJIA
https://myschool.edu.ru/
Pemenne pacu€THBIX 3a/1a4 Ha ONIPEICIICHHE
32 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO bubnmorexa [IOK
P Py P https://myschool.edu.ru/
BEIECTBA
33 CriocoObl MosTyueHus: U IpUMEHEHUE apeHOB Bubmmorexa [IOK
= P P https://myschool.edu.ru/
34 ['eneTnueckas cBsI3b MEXKY pa3IUUHBIMU bubnuoreka [IOK
KJIacCaMU YIJIEBOJIOPOJIOB https://myschool.edu.ru/
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
. bu6mmoreka [JOK
35 peaknuii. Cucremaruzaius u 00001eHne
. https://myschool.edu.ru/
3HAHUI 10 TeMe
bubnuoreka [JOK
36 [Ipuponausiii ras. [lomytable HeDTIHBIE ra3bl
PHpoA It ¢ https://myschool.edu.ru/
37 KaMeHHBIH yroab v MpOLyKThI €70 bubnuoreka [IOK
nepepaboTKu https://myschool.edu.ru/
38 HedTp u criocoOrb1 e€ mepepaboTKH. bubnunoreka [JOK
[IpumeHeHne MPOoAYKTOB NepepaboTKu HePTH https://myschool.edu.ru/
39 I'eneTnueckas CBSA3b MEXKIY PA3TUYHBIMU bubnunoreka [JOK
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KjracCaMu yrijiieBoaopoaoB

https://myschool.edu.ru/

I'anoreHonpou3BOIHBIE YTIEBOIOPOIOB:

bubmmoreka [{OK
40 AJIEKTPOHHOE CTPOCHHE; PEAKIINHU 3aMEICHUS
https://myschool.edu.ru/
rajoreHa
JeicTBue menoyueit Ha
. bubnuorexa [JOK
41 raJoreHIpon3BoAubIe. B3aumoneiicreue
https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
42 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110
pazneny "VYrieBonopoasr"
43 KonTponbHas pabora no teme
"Yraesomopoasr"
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psiji, obmmas popmyra
’ ’ Bbu6mmoreka [IOK
44 CTPOCHHE MOJIEKYJI, U30MEPHS,
https://myschool.edu.ru/
HOMEHKJIaTypa, KiIaccupukanus, Gu3niecKue
CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuoreka [IOK
OJTHOAQTOMHBIX CITUPTOB https://myschool.edu.ru/
46 CriocoObl MoTy4eHusI U IPUMEHEHNE bubnuoreka [JOK
OJTHOAQTOMHBIX CIIUPTOB https://myschool.edu.ru/
[Ipocteie 3¢upsl: HOMEHKIATYpa U
bubmuoreka [JOK
47 HU30MepHsi, 0COOCHHOCTH (PU3UYECCKUX H
N https://myschool.edu.ru/
XMUMHYECKUX CBOICTB
MHoOTroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOIb U
bubmuoreka [JOK
48 TJIMLEPUH, UX (PU3NYECKUE U XUMHUYECKHUE
. https://myschool.edu.ru/
CBOICTBa
49 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK

MHOT'OATOMHBIX CIIUPTOB

https://myschool.edu.ru/
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50 DeHO: CTPOCHHUE MOJICKYIIbI, PHU3NICCKIEC bubnmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHoa https://myschool.edu.ru/
. bubmmoreka [{OK
51 XUMHYeCcKue CBOWCTBA (heHoJIa i
https://myschool.edu.ru/
bubnuorexa [JOK
52 CriocoObl MmoTydeHust U IpUMEHeHne (eHoia i
https://myschool.edu.ru/
[IpakTueckas padota Ne 2. Pemenue
bubmmoreka [{OK
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
CrupTsl U pEeHOIBI
54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE
55 CTpPOCHHE KapOOHUIFHOU TPYIITIHI; bubmuorexa [JOK
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna, https://myschool.edu.ru/
HM30MepHsi © HOMEHKJIATypa
56 AJNbACTUIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [IOK
CBOICTBA; peaKkIMy MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peakniuy oKHCIIEHNS U KAUECTBEHHEBIE bu6mmoreka [JOK
p€akiuy abJETUIOB U KETOHOB https://myschool.edu.ru/
bu6mmoreka [JOK
58 CrocoObl MoTy4eHHs albJACTUIOB U KETOHOB
https://myschool.edu.ru/
OIHOOCHOBHBIE TIPEICIbHBIE KAPOOHOBHIE
bubnuoreka [JOK
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
https://myschool.edu.ru/
MOJIEKYI
60 N3omepus u HOMEHKIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCJIOT, UX (pu3nueckue cBoiicTBa https://myschool.edu.ru/
61 XHUMHYECKUE CBOMCTBA MPEAEIBHBIX bubnunoreka [JOK

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

https://myschool.edu.ru/
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Oco0GeHHOCTH CBOMCTB MypaBbUHON

62 KHACIOTHL. MHOTr0o0Opa3ue KapOOHOBBIX bubmorexa LIOK
https://myschool.edu.ru/
KHUCIIOT
OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
63 TMKapOOHOBBIX, THUAPOKCHUKAPOOHOBBIX Bubnuotexa LIOK
https://myschool.edu.ru/
kuciot. [IpencraButenu BICIINX
KapOOHOBBIX KHUCJIOT

64 [TonsTre 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [JOK
KHCJIOT https://myschool.edu.ru/

65 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
KapOOHOBBIX KHUCJIOT https://myschool.edu.ru/

66 CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P, bubmuorexa [JOK
obmas Gopmysa, U30Mepus 1 HOMEHKIIATypa https://myschool.edu.ru/

67 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
3¢upoB https://myschool.edu.ru/
Pemenne pacu€THbIX 3a7a4: M0 YpaBHEHUIO

68 XMUMHYECKOHN peaKluu, Ha OIpeJieIeHHe
MOJIEKYISIPHOHM (OpPMYIIbl OPraHUYECKOTO
BEIECTBA
[IpakTuueckas pabota Ne 3. Pemenue

69 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kUCIOTHI. CioxHbIE d3PHUPHI"

70 Kupsr: ctpoenue, puzndeckue u bubnnorexa [JOK
XMUMHYECKHE CBOMCTBA (THAPOIIU3) https://myschool.edu.ru/
OCoOeHHOCTH CBOUCTB JKUPOB, COJIEPKAIINUX

71 OCTaTKU HENpeAENbHbBIX )KUPHBIX KUCIIOT. Bubmmorexa LIOK

Kups! B npupone

https://myschool.edu.ru/
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MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

. bubnmoreka [JOK
72 KHCIOT, uX Mololee aeicreue. IloHsarue o
https.//myschool.edu.ru/
cuHTeTHYeCKUX Motouux cpeacteax (CMC)
I'eneTnueckast CBSI3b YIIIEBOIOPOIOB U
73 KHCJIOPOICOIE )K&HIIZ)I; 0 FaHI/IIZICCKI/IX bubmorexa HOK
P P p https.//myschool.edu.ru/
BEIIECTB
74 Pacuérel o ypaBHEHUSAM XUMUYECKUX bubnuorexa [JOK
peakuui https://myschool.edu.ru/
75 Cucrematu3anusa 1 0000IIeHe 3HaHUH 110
TeEME
OO0111ast XapaKTepPUCTHKA YIIE€BOI0B U
76 K.naccmbmlza I/ISIp TICBO z; (MOHO-, - 1 bubnmorexa [IOK
1 YT a e https://myschool.edu.ru/
MOJIMCAaXapH/Ibl)
77 Momnocaxapuapl: pu3nuecKue CBOMCTBA U bubnuoreka [IOK
HAaXOXJEHUE B IPUPOJIC https://myschool.edu.ru/
78 [IpumeHneHue riaoKo3bl, €€ 3HAYECHUE B bubnuoreka [IOK
KU3HENIEATEIIbHOCTH OpraHnu3Ma https://myschool.edu.ru/
HcaxapHuIbl: caxapo3a, MaJbT0o3a M JIAKTO34.
79 ﬁaxom;[)em/le BII If 0JI€ U IIPUMEHEHUE bubnmorexa [IOK
PHp P https://myschool.edu.ru/
JUCaxapuioB
[Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYIL,
. bubmuoreka [JOK
80 (bu3UYeCKre U XUMUYCCKHUE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHCHHE
bubnunoreka IIOK
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX »
https://myschool.edu.ru/
Pemenue pacueTHbIX 33724 Ha ONpeIeTICHIE
bu6mmoreka [JOK
82 JIOJTU BBIXOJ1a TIPOJYKTA PEAKIH OT

TCOPCTUYCCKHU BO3MOKHOT'O

https://myschool.edu.ru/
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Cucremaruzanus u 00001IeHYE 3HAHUM IO

83
pasneny
KonTtposnsHas paboTa o teme
84 "Kucnopoaconepkaiyue opraHudecKkme
coeMHEeHUs"
AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
bubmmoreka [IOK
85 MOJIEKYJI, 0011ast popMyIia, U30Mepus,
° https://myschool.edu.ru/
HOMEHKJIaTypa U (pu3nyeckrue CBOUCTBa
86 XUMHUYECKUE CBONCTBA aTn(aTUUECKUX bubnuorexa [JOK
aMHUHOB https://myschool.edu.ru/
87 AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH bubnuoreka [IOK
XHMHUYECKHNX CBOMCTB aHUJIMHA https://myschool.edu.ru/
88 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
annpaTHIECKUX aMUHOB https://myschool.edu.ru/
AMUHOKHUCIIOTHI: HOMEHKJIaTypa U U30Mepus,
. bu6mmoreka [IOK
89 ¢dusmveckue corictBa. OTneIbHBIE
https://myschool.edu.ru/
MPEICTaBUTENH O-AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX
bu6mmoreka [JOK
90 OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
https://myschool.edu.ru/
CuHTe3 U THIPOIN3 NENTU OB
01 benku kak mpupoHBIE TOJIUMEPHI; bubnunoreka [JOK
CTPYKTYpbI O€JIKOB https://myschool.edu.ru/
. bubnuoreka [JOK
92 XHUMHYECKUE CBONCTBA OCIKOB 1
https://myschool.edu.ru/
A3oTcojiepKallire reTepournKInIecKue
bu6mmoreka [JOK
93 coenuHeHus. HykiienHOBbIE€ KHCIIOTHI:
https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POIb
94 IIpaktuyeckas pabota Ne 4. Pemenue
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
"Pacnio3naBanune OpraHMuecKuX CoeqMHEHUN"

96

KonTponsnas pabora o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCUMHEHUN 1
METO/Ibl KX CUHTE3a —II0JIMMEPU3aLHs U
MTOJIMKOHACHC AU

bu6moreka [IOK
https://myschool.edu.ru/

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

bu6mmoreka [IOK
https://myschool.edu.ru/

99

DJ1lacTOMEpHhI: HATYypaJbHbI CUHTETUYECKUE
Kaydyku. Pe3una

bu6mmoreka [IOK
https://myschool.edu.ru/

100

Bomokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ’II/IMepI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

bu6mmoreka [JOK
https://myschool.edu.ru/

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

102

T'ogoBas MMPOMCIKYTOYHAA aTTECTalUs.
Htoropas KOHTPOJIbHasA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara undposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest

1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuorexa [JOK
XuMUYECKui 3eMeHT. M30Torbl https://myschool.edu.ru/

9 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://myschool.edu.ru/

3 Knaccudukanus XuMu4eckux 2IeMEHTOB 1 bubmuorexa [JOK
(s-, p-, d-, f-amemeHTHI) https://myschool.edu.ru/

4 Pacnpenenenue 31eKTpOHOB MO ATOMHBIM 1 bubmuorexa [JOK
opOuTamsim https://myschool.edu.ru/
DneKTpOHHbIE KOH(UTYpalli aTOMOB

5 3J'IeMeII;TOB B OCHoilODZII)/I BO30YXIEHHOM 1 bubamorexa LHOK

https://myschool.edu.ru/

COCTOSTHUU

5 DIeKTPOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoandeckas

7 CHCTeMa XMMHYECKHUX d1eMeHToB . 1. 1 bubmuoreka [JOK
MeneneeBa, CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnuoreka [JOK
HMIMH IIPOCTBIX U CIIOKHBIX BELIECTB 10 https://myschool.edu.ru/
TpyIIaM U eproaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

Bunel xumuueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bubmmoreka [{OK

10
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE https://myschool.edu.ru/
B3aUMOJICUCTBUS
BasieHTHOCTP ¥ BaJleHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOMN CTPYKTYPHI bubnuoreka [JOK
MOJIEKYJI C UX T€OMETPUYECKUM https://myschool.edu.ru/
CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MoJIeKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBnenue 0 KOJIOUAHBIX PACTBOpPAX https://myschool.edu.ru/
HcTunHble pacTBOPHI: HACBIIICHHBIE U
bu6mmoreka [JOK
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTb.
https://myschool.edu.ru/
Kpucramnoruapatsl
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3aa4 ¢ UCoJIb30BaHUEM
o . bu6mmoreka [JOK
17 MOHATHH "MaccoBast 10Ji1 PaCTBOPEHHOTO
"o " https://myschool.edu.ru/
BellecTna', "MoJIIpHas KOHLEHTpaLus
18 Knaccudukarus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://myschool.edu.ru/
19 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

KonTtponsHast paboTa o tTemam
"Crpoenue aroma. [leproanueckuii 3aKoH
n HepI/IOZ[I/I‘-IeCKaFI CHUCTEMA XUMHUYCCKUX

bubmmoreka [{OK

20
anementoB JI. 1. Menneneena", https://myschool.edu.ru/
"Crpoenue BeniectBa. MHOrooOpasue
BemiecTB"
Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TTPH
XUMHYCCKHAX PEaAKIIHIX
29 TenoBbie 3¢ (HeKTh XUMUIECKHX bubnuoreka [IOK
peakuuii. TepMOXUMHUYECKUE YPAaBHEHUS https://myschool.edu.ru/
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
23 peakuuii ¥ TepMOXUMHUYECKUM
YpaBHEHUSAM
CKOpOCTh XMMUUYECKOH peakinu, e&
bu6mmoreka [IOK
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://myschool.edu.ru/
Karanus u xatanuszatopbl
bu6mmoreka [JOK
25 I'oMoreHHbIe U reTepOreHHbIC PEAKIINH
https://myschool.edu.ru/
[Ipaktuueckas padora Ne 1 mo teme
26 "BiustHue pa3nudHbIX GaKkTOpoB HA
CKOPOCTh XUMHUYECKOW peakiuu"
97 OOpaTumbie U HEOOPATUMBIE PEaKIIUH. bubnuoreka [JOK
XHUMHUYECKOE PaBHOBECUE https://myschool.edu.ru/
28 [IpakTuueckas paborta Ne 2 mo Teme
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"Bausiaue pa3nuvHbIX (aKTOPOB Ha
10JIOKEHHE XMMHYECKOTo paBHOBecus"

BHCKTPOJH/ITI/I‘-IGCKEUI Jucconuanusi.

bub6mmoreka [{OK
29 CunbHbIE U ClIa0bIe SIEKTPOIUTHI.
https://myschool.edu.ru/
Crenenp AUCCOLMALIHI
HNonnoe npousseaenue Boabl. Cpena
P pu bubnuorexa [JOK
30 BOJHBIX pacTBOPOB. BomopoHbIH
https://myschool.edu.ru/
nokasarens (pH) pactBopa
31 I'mpponus coneit. Peakiuu, npoTtekaromue bubnuorexa [JOK
B pacTBOpax 3JIEKTPOJIUTOB https://myschool.edu.ru/
[IpakTnueckas padota Ne 3 o Teme
32 "XUMHYECKUE peaKlIUU B pacTBOpax
AIEKTPOIUTOB"
OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE
. bu6mmoreka [IOK
33 peakiuu. BaxxHen e OKuCIuTenu u
https://myschool.edu.ru/
BOCCTaHOBUTEIHN
34 Mertop 37eKTPOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
HOHHOTO0) OayaHca https://myschool.edu.ru/
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnuoreka [JOK
BEILIECTB https://myschool.edu.ru/
bubmuoreka [JOK
36 Pemenue 3a1au pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
38 CucremaTu3anus 1 0000IIeHHe 3HAHUN IO
TeMe "XuMHuueckue peakiuu'
39 KonTponsHas pabota o Teme
"Xumuueckue peakuuu"
40 IlonoxeHre HEMETAJIOB B bu6mmoreka [JOK
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[lepuoaunueckoil cucreMe XUMUUECKUX
anemeHTOB J[. . MeneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnyeckue CRBONCTBA HEMETAILJIOB

https://myschool.edu.ru/

41 AmtoTponiisi HEMETaUIOB (Ha IpUMEpE bubnuoreka [JOK
KHCIIOpoAa, cepsl, pochopa u yrieposa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOUCTBA. [ 'mapu bl https://myschool.edu.ru/
laymoreHsl: HAXOXKICHHUE B IIPUPO/IC,
bubmmoreka [{OK
43 CTOcOOBI OTYYEHUS, PUIUICCKUE
. https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA
lNanorenoBomopoasl. Baxunenmue
44 KHACJIOPOICOAEPIKAILIE COETNHEHNS bubmmorexa [OK
P P https://myschool.edu.ru/
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE
bu6mmoreka [IOK
45 CroCcOOBI MOJTyYEHHUs TajJOTeHOB.
. https://myschool.edu.ru/
[IpumeHeHue raJloreHoB U UX COeTUHEHUM
[Ipaktuueckas padota Ne 4. Permenue
46 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI OTYYESHHUS, bubnunoreka [JOK
(bM3UYEeCKre U XUMUYECKHUE CBOMCTBA. https://myschool.edu.ru/
O3ow. [Ipumenenue KucIopoaa v 030Ha
bubnuoreka [JOK
48 OKcuibl U IEPOKCUIbI 1
https://myschool.edu.ru/
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
50 Cepa: Haxo/JIeHHE B PUPOJIE, CIOCOObI bubnuoreka [IOK
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MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC

https://myschool.edu.ru/

CBOMCTBA
bubmmoreka [{OK

>1 CepoBotopo, cyibpuet https://myschool.edu.ru/

52 Kucnoponconepskamme COeIMHEHNsI CEPBI. bubnuorexa [JOK
Oco0eHHOCTH CBOMCTB CEpHON KHCIIOTHI https://myschool.edu.ru/
[IpaxTnueckas padota Ne 5. Pemenue

53 IKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Cepa
u € coeMHeHUs"

A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI
o4 noJtyueHusi, GU3NYECKue U XUMUYECKHE bubamorexa [IOK
o https://myschool.edu.ru/
CBOMCTBA. AMMHAK, HUTPH/IBI

55 Kucnoponaconepsxamue coennHeHNs a3oTa. bubnuoreka [IOK
OCOoOGeHHOCTH CBOWCTB a30THOM KHUCIIOTHI https://myschool.edu.ru/

56 [IpumeHeHnue a30Ta U €ro COEAMHEHUN. bubnuoreka [IOK
A3OTHBIC yIOOpEHUSI https://myschool.edu.ru/
®dochop: HaxOXKIEHHE B IPUPOJIE,

57 crocoObl MOJTyYeHus, PU3NIECKUe U bubnunoreka [JOK
XuMudeckue cBoictBa. Dochubr u https://myschool.edu.ru/
dbochun

58 Oxcunsl hocdopa, pochopconepxaiine bubnunoreka [JOK
kucnoTbl. Conu GocPopHON KUCTOTHI https://myschool.edu.ru/

59 [Ipumenenue ocdopa u ero coeAMHEHUH. bubnunoreka [JOK
dochopubie ynoOpeHus https://myschool.edu.ru/
IIpakTuyeckas pabora Ne 6. Pemenue

60 9KCIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T
u dochop u ux coenuHeHus"

61 VYriepol: HaXx0KJ€HUE B IPUPOJE, bubnuoreka [IOK
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AJIOTPONHBIE MOAU(DUKAIIUY; PU3HUECKHIE
Y XUMUYECKHE CBONCTBA, TPUMEHEHHE

https://myschool.edu.ru/

Oxcun yriepoaa(ll), okenn yrinepoga(1V),

bubmmoreka [{OK

62 N
yroJpHas KUCJIOTa U €€ COJIU https://myschool.edu.ru/
63 Pemienue 3a1a4 pa3nuyHBIX THUIIOB
KpemHuii: HaxokI€eHUE B IPUPOJIE,
64 CTOcOOBI OTYYEHUs, PUIUIECKUE bubnuotexa LIOK
. https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuoreka [JOK
KHCIIOTA, CUITUKATHI https://myschool.edu.ru/
66 [IpuMeHeHne KpeMHUS U €r0 COETMHEHUM. bubnuoreka [IOK
Crexio, ero nojay4yeHue, BUIbl CTEKIIA https://myschool.edu.ru/
67 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa LOK
https://myschool.edu.ru/
68 CucreMaruzanys 1 0000IIeHrEe 3HAHUI 1O
teme "Hemeramisr"
69 KounTponbnas pabora o teme
"Hemerayner"
70 AHalu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMHUOOK
[Tonoxenue meramnos B [lepuonnyeckoit
71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB. bubnnoreka [JOK
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METAJIOB
79 O6mue ¢puznyeckue CBOMCTBa METAIOB. bubnunoreka [JOK
[IpuMeHeHre MeTauIoB B OBITY U TEXHHKE https://myschool.edu.ru/
73 CnnaBsl MetaioB. Kopposust Metamios Bubmmorexa LIOK

https://myschool.edu.ru/
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74

Pemenne 3aa4 pa3JInuHbIX TUIIOB

75

DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHU N
MeTayuioB. O0mmue crocoOb! MOTydeHHS
METAJUIOB

bubmmoreka [{OK
https://myschool.edu.ru/

76

O6mas xapakrepuctuka MetayioB |A-
rpymisl [leproandeckoi CuCTeEMbI

XUMHUYECKHUX IEMEHTOB. HaTpuil n kanuii:

nojy4yeHue, Gu3ndecKue 1 XUuMHIECKUe
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB
U UX COeIUHEHUN

bubmmoreka [{OK
https://myschool.edu.ru/

77

O6mras xapakrepuctuka metayios [HA-
rpynnsl [leproanyueckoit cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u
KaJpILUi: oJTydeHue, pusndeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
MIPOCTBIX BEUIECTB U UX COCUHEHUN

bu6moreka [IOK
https://myschool.edu.ru/

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHHS

bu6mmoreka [IOK
https://myschool.edu.ru/

79

AIOMHUHMI: TIOJTydeHue, Pu3ndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

bu6mmoreka [JOK
https://myschool.edu.ru/

80

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI allFOMUHUS, UX
MIPUMEHEHHE

bubmuoreka [JOK
https://myschool.edu.ru/

81

Pemenune 3amau Pa3JINYHBIX TUIIOB

82

IIpaktuyeckas pabora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3334 110 TEME
"MeTaisl IJIaBHBIX OATPYHI"
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OO01mas xapakTepuCcTUKA METaNIOB
no6ounsIx noarpymi (b-rpymm)

bubmuoreka [JOK

83 .

[Ieproandeckoil CHCTEMBI XUMUYECKUX https://myschool.edu.ru/
3JIEMEHTOB

84 Ddu3nYeCcKre U XMMUYECKHE CBOMCTBA bub6mmoreka [{OK
XpOMa U €ro COCIMHEHUM, UX TPUMEHEHUE https://myschool.edu.ru/
Baxwueline coelMHEHNS] MapraHiia.

85 [TepmaHTaHaT Kausi, €ro0 OKUCIATEIHHBIC bubmmorexa [TOK
cBOliCTRA https://myschool.edu.ru/
du3nvecKrue U XMMHUYECKHE CBOMCTBA

86 xenesa u ero coenuHeHui. [Tonmydenue n fﬁiﬁ;ﬁ}zzﬁﬁg I(ju u/
MIPUMEHEHHE CIUTABOB XKeye3a

87 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
MEIH U €€ COeAMHEHUI, UX TPUMEHEHUE https://myschool.edu.ru/
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

88 [IMHKA ¥ €TO COCTUHECHHM, UX TIPUMEHEHHE. Etil[?j;l;fzzﬁogﬁ Iéu u/
TUAPOKCOKOMILIEKCHI [IMHKA ' -
[Ipaktuueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"Mertasuibl TOOOYHBIX TOATPYIIT"

90 Pemenne 3a1a4u pa3audHbIX THIIOB
O000I11IeHNE U CUCTEMATH3ALMSI

91 M3Y4YEHHOT0 MaTepuasa 1o TemMe
"Mertayuibr"

92 KonTtponrHas padota no teme "MeTtasibl"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKIUS OMINOOK

94 Ponb xumuu B o6ecrieueHNH yCTOHUUBOTO bubnuoreka [IOK
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Pa3sBUTHUA YCTIOBCUYCCTBA. Ilonsarue o
HAaYYHBIX MCTOJAaxX UCCICAOBAHNA BCIICCTB

https://myschool.edu.ru/

HaquLIe IMPUHOMIIBI OpraHnu3annuu

95 XUMHUYECKOTO ITPOU3BOJICTBA. 1 bubnuorexa [JOK
[IpombliieHHBIE CIOCOOBI TTOJTYUEHUS https://myschool.edu.ru/
BaKHEUINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAFOIIEH 1 bubnuoreka [JOK
Cpedbl U €ro MOCIEACTBUS https://myschool.edu.ru/

97 XUMHUS U 30pOBBE YEIOBEKA. 1 bubnuorexa [JOK
JlexapcTBEHHBIE CpEACTBA https://myschool.edu.ru/

98 Xumwust umm. Ponas xumun B obecrieueHun 1 bubmuorexa [JOK
MUIIEBON 0€30I1aCHOCTH https://myschool.edu.ru/

99 Kocmernueckue u napdromepHbie 1 bubmuorexa [JOK
cpeacTBa. beiToBas Xxumus https://myschool.edu.ru/
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1 Bubmmorexa [IOK

P pyX https://myschool.edu.ru/
MaTepHabl
XuUMUS B CEIBCKOM XO35IMCTBE.
bu6mmoreka [JOK
101 Opranndeckre 1 MUHEPAIbHbBIE 1
https://myschool.edu.ru/
ynoOpeHus

102 I'ogoBas mpoMekyTo4YHAas ATTECTALHSL. 1

Hrorosas koHTposbHas paboTa
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 10 knacc/ IlyzakoB C.A., Mamuuna H.B., [TonkoB B.A., AkuronepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»
* Xumus, 11 knacc/ Ilyzakos C.A., Mamuuna H.B., [TonikoB B.A., AkuimonepHoe

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOJIUYECKHUE MATEPUAJIBI JIS1 YUUTEJA

1. Xumusi. Metoaudeckue pekomeHaanuu. Paboune nporpammel. [IpeametHas
nunus yueOnukoB C. A. [lyzakosa, H. B. Mamuunoi, B. A. [Tonkosa. 10—11
KJIacChl : yuel. mocobue aJist o01ieodpa3oBaT. OpraHu3alui : yriyosl. ypoBeHb /
. B. bapeimosa. M.: IIpocsenienue, 2021.

2. XuMHUYeCKH# dKCIIepuMeHT B 1Kkosie. 10 kiace : yue6.-meron. nocodue / O. C.
IMa6puensn, JI. I1. Batnmuna. — M.: [Ipoda, 2005.

3. O.C. I'abpuensn, [1.B. Pemeros, N.I'. OctpoymoBa «3amauu 1o XUMUHU U
crocoOsI ux pemieHus» - M.: «JIpoday, 2004.

4. O.C.I'abpuensan, N.I'.OctpoymoB « XuMHUUYECKHIA SKCTIEPUMEHT B mikoje 11

kiacey; - M.: Jlpoda. — 20009.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru T"'azeta «Xumus» u caiit i yuurens «5 uay Ha ypok
XAMUN

http://him.1september.ru Enunas xomrekuus [{OP: [IpenmerHas KoyieKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
sKcrepuMeHThl: xumust. Komekius Poccniickoro o6meo6pa3oBaTeIbHOr0
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast oumiizaia MIKOJbHUKOB 10 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: 3JICKTPOHHBIA YUSOHHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: JICKTPOHHBIN YICOHHK
http://www hemi.nsu.ru OTKpeITBIH KOIEIK: XUMHUS
http://www.chemistry.ru lucraniimonsasi oJuMIaza mo XUMHUU:
TEJIEKOMMYHHUKAITMOHHBIN 00pa30BaTeNbHBIN IPOEKT
http://chemistry-chemists.com/index.html DxexTporHbIi KypHAT «XHUMHKHU |
XAMUSD.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIA TTOPTAIT CO

CCBLJIKaAMH1 Ha 06p330BaTeJ'II>HI>Ie CaMTBI 110 XUMUHM.
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