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HOACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpamMma Mo XMMUM HAa YPOBHE CpEIHEro OO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO oOpa3oBaTeabHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccubickoit
Qdenepanyy, peaqu3yIOIMX OCHOBHbIE OO0pa3oBaTelbHbIE NPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumsyeMoe B yclnoBusAX auddepeHnrpoBaHHOTO,
npoduibHOro OOydYeHHs, MpPU3BaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTayuy uX K OBICTPO MEHSIOIIUMCS YCJIOBUSM U3HU B COLIUYME, a TaAKKE IS
IPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax npodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIIUH.

B nporpaMmme mno XxuMuM HazHaueHUE MmpeaMera «XUMUS» TOIydaeT
noJipoOHYI0  MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIMOJATAIOIIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJICIYIONINE BBIMOJIHIEMbIE MPOrPAaMMON TIO
XUMUHU (PYHKITUN:

e UHPOPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpol obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpXkKaHUM, OOLIel cTpaTeruu
oOydeHusl, BOCTIUTAHUS U PA3BUTHS 00YJaIONIUXCsI CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaja, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €T0
XapaKTePUCTUK; TOAXOJ0B K (OPMHPOBAHUIO COACPIKATEIHHOU OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydYarommuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
AK3aMEHa MO0 XUMUHU.

[Iporpamma aJist yriiy0aEHHOTO U3YUYECHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHUWE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU TPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIIINH B By3aX M OpPTaHU3AIUSAX CPEJHETr0 Mpo(deccHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHUPYEeMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEIbHON MPOrpaMMbl CpeaHEero ooOmero o0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, HMEIOMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aluy COAEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUU U
YMEHUN, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeAeEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJIeHUsI
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NIPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu €€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JAomonHseTcss  GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUM ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEACIEHHOTO MPpoduis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMUSHUE CMEXXHBIC TIPEeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0ibinoe
3HaueHHne OyayT WMETh DJIEMEHTHl y4eOHOro Mmarepuana mo obmieit xumuu. [lpu
M3Y4YCHUHW TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXPAHEHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cioyyae MpeaocTaBiseTCs  BO3MOXKHOCTh g Oosiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTaBUTENEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
oOLIIEHAayYHBIX METOJOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMETaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeAMeThl», «MaremMartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)XKe, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCAS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTH Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJa4yd Ha YIIIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mpeiroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABIECHUN: O MaTepUATHHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pELIEHUH  IpodiiemM
HKOJIOTUYECKOM, YHEPTreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTHUU
MEIMIMHBI, CO3JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMBbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIpHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU MJI1 OOBSICHEHUS
KITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XWMHH, IJIs1 OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBA3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATECILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX U TPUOOPETCHHS YMCHUH OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM JKU3HHU.

B rmraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIEero oOpa3oBaHUS NMPH H3YYCHUHU
npeaMeTra «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B IIO3HABAEMOCTU SBJICHHUHA TIPUPOJIBI,
yBaXEHUS] K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHWN W HABBIKOB Pa3yMHOT'O TMPHUPOOTIOIH30BAHMS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIHbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPECHHBIX IJIST U3YYCHHUS XUMUU Ha YrTyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. THuIlbl TUOpUIM3ALMM ATOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiecTB. [loHsiTue o0 CcBOOOIHOM paaukane, Hykieoduise Wu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalUd OpraHUYecKux BemiecTB. [loHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHTEJIBHBIEC PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBnenue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTasiel yriepona, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owmwas ¢hopmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuil psii ajakeHoB, obOmas GopMyrna, HOMEHKIATYpA.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHI[EBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30a. (DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe AaIKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HeQTsAHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl H3YUYCHHs] BEIIECTB M HUX MpPEeBpaIleHU:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOpPOJia B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3y4YeHHE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOreHIIPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosna). ['omonoruueckuil psa, obmas Qopmyna, H3oMepwHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KUCJIOTAMHU.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKOJNb U TIULEpUH. DuU3nuecKkue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIIECHUs, B3aUMOJICHCTBUE C OpPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMEHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoia.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  alIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. duznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mas xapakrepuctuka yrieBoaoB. Knaccudukamus yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJbJCTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIN3, MoydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ Tuapokcuaom menu(Il), B3aumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoMaTHYECKHEe, IEePBUYHBIC, BTOPUYHBIE W TPETUYHEIE.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICMCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib AaMHUHOB apoMarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKkyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUsT W TpUMEHeHue anudaruyeckux aMuHOB. [lonydeHue aHwiIMHA U3
HUTPOOCH30I1A.

AmMuHokucnoTel. Homenknarypa u n3omepusi. OTaesibHbIe IPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaKIys TMOJUKOHJICHCAUU, O0pa3oBaHUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benkn kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKU.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKH, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS 51 «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BricokoMOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4dyKH
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedmon, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIIEPUMEHTAIIBHBIX 3a1ad 1o TeMme «Pacmo3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIC MTOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, aBIXaHUE, OEIKH, YIJEBOABI, JKHUPBL, HYKIEHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. Bopopoanas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemectBa  MONEKYJISIPHOrO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPHBI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHble peakiuu. Katanus u katanu3aTopsl.

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

OnekTponutnyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYCHHMS BEIIECTB W WX NPEBpAILCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOH pEaKIUH M IOJOKCHHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJIOB. AJUJIOTPOIUS HEMETAJJIOB (HA MPUMEPE KHUCIOPOAA, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHYECKHE CBOMCTBA. | ajloreHOBOIOpObl. BaxkHenIme KUCIOpOICOAEpKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
KUCI0poaa. PU3NYECKUe U XMMHUYECKUE CBOMCTBA M MPUMEHECHHUE KHUCIOpOAAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). Cepnucrtas u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yIoOpeHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznueckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(Il), okcua yrimepona(IV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dyinepensl, rpadeH, yriepomHbie
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIIIEPOJIOM, M €r0
COEIMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIocoObl MOJy4YeHHUs, (PU3HUECKUE H
xuMuueckue cBoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpumeneHue kpeMHUs U ero coequHeHui. CTeKo, ero nojiy4eHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanpspkeHuid MeTtawioB. OOmmue  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3HH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognueckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Harpuii wu kanwii: momydeHwe, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUHN.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NYEeCKue u
XUMUYECKUE CBONCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHHSL.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AuUXpoMaTthl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYeCcKue U XMMUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHul. OKCHUIbI,
ruapokcuanl U conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHU M.

[uuk: momydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, docdopa, xenesa, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuibl W CIUIaBbl», B3aWUMOJICHCTBUE
MIEJIOYHBIX U MIETO0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJ104€M, KAYECTBEHHBIEC PEAKI[MA HA HEOPTaHWYECKNE aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpamMu KHMCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTanbl TIaBHBIX TOATPYHID», «MeTaliibl HOOOYHBIX MOATPYIIID).

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrieueHr yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS UM METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHU3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMbIITICHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH CpEeAbl U €r0 MOCHEACTBHUS.
Ponp xumuu B o6ecriedeHnn SHEPTETUYECKOM 0€30MTaCHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poigb XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckne u mapdromepnsie cpencta. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKkrie U MUHEPAIbHBIC YI0OPEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl ajis 3JeKTpoHUKU. HaHoTexHOoMOTHu.

PacuétHrnlie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEUIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIEeCTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MPHUMECH, MacChl (00BEMa, KOJIMYECTBA BEIECTBA) IPOJIYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeneiaEéHHOU
MaccOBOM J0Jied pacTBOPEHHOIO BEHIECTBA, MACCOBOM JOMU M MOJIAPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJYKTAa pEaKIuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanms  MeXnpeaMETHBIX  CBsA3edl TpU  M3yYEeHUH oOmed o
HeopraHmdeckol xumuu B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHH, MPUHATHIX B OTACIBHBIX
NpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(UKAIs, NEPUOJUIHOCTh, HAOIIOJICHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OO0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA ra3,
du3nueckre BEIMYNHBI, €IMHUALIBI N3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

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

TexHomorus: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUs, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeamMeTa «XHUMHUS»  OTpaxKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBECHHOMN XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYJbTYPBbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTMYECKON HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWH MPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHMMaHUs CYHUIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (aKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOCHMS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaJIbHbIC yueOHbIC ACHCTBHS (TMO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKmne JeMcTBHS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YyCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIJIS1 OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB M|
XUMHUYECKHUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CICICTBEHHbIE CBA3UM MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyXJIeHHUS (MHAYKTUBHBIC, JE€AYKTHBHBIE, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHUYECKOUN



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH IEJIH U 33/1a4U UCCIIEIOBAHMS, UCIIOIh30BaATh TOCTABICHHbIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHUS W TPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJCIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHGOpManuu (HAy4HO-
NOMyJsIpHAsl JUTEepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHBOCTb;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KAadecTBE CpEICTBA Tpu pabore cC
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeIMeTHbIe ((pu3nuecKue u
MaTeMaTUYECKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHH, BBICKA3bIBaTh W€, ((OPMYIUPOBATH CBOU MPEAJIOKEHHS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIECIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcaabHbIe y4eOHbIE 1efiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hambojee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 MOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
pPa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3/IaHUM HOBBIX MaTepHUasoOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPEJIE;

BJIQJICHHE  CHCTEeMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MOoJieKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTD, CTENIEHb OKUCIICHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKue COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BeniecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKHX pPEaKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MPEIACTABICHUS
O MEXaHHW3Max XMMHUYECKHX pPEaKlUHi, TEPMOJUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30oMepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOrHYEeCKHNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0€30IacHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBHOCTH  YelIOBeKa, OOMIMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUH;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBICE Ha3BaHUS MJI OTACIBHBIX
MpeJCTaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHICH, TONYOJ], TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbICTU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHWII, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannuyeckux BemiecTB A. M. ByrtiepoBa 115 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTAaHMYECKUX BEILECTB: AJIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, aJIKaJHUEHOB,
aJIKWHOB, AapOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AaJIbJIETHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrjaeBOAOB (MOHO-, IU- WU TOJIUCAXAPHJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXAY  HUMU  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKUX PpPEAKUHUl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOTHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOJIONCHUH, U3MEPEHUU, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIE omnepaiuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTEepPUATBLHOTO €IMHCTBA MHUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (hU3MUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYUYECHHBIC 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KHUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE IKCHEPUMEHTAIbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MPUPOJTHOMN Cpelibl U JOCTUKEHHS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazarens [IK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHANIPABICHHBIA TOMCK
XUMHAYECKOU MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(OpMaIMIo, mepepadaTeiBaTh €€ M UCIOJIH30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMUpPOBaHUM MUPOBO33pECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BJIQJICHUE  CHCTEMOM  XUMUYECKUX  3HAaHWH, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIAraOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3aluds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYeCKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHI€TKa, XUMHUYECKasl peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 eKT
XUMUYECKOW PeaKUM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOW AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS] SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SBIICHUW,  COBPEMEHHBIC
MPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUSI, O XUMHUYECKOM PAaBHOBECHHU, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaXx;
(haKTOJIOTHUECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MacHOM
WCIIOIb30BaHUN BKHECHUIINX HEOPraHWYECKHUX BEIIESCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTEPHBIC MPHU3HAKU ITOHSITHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, MCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMHUUYECKUX  pPEAKIUH,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUIN KPUCTALIMYECKON pEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUMW:  KJIAaCCU(PUIMPOBATH:  HEOPraHUUYECKHUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3JTUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTHIO KaTajiu3atopa u
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHNH;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh »dJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunognueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUUYECKHUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  yYPAaBHEHUW;  pEAKUMM  THUIPOIU3d;  peaKkuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHWMHUYECKOW peakIMh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBul (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe Hay4yHble TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJbI — HaOMIOJCHUE, H3MEpPEHHEe, MOJIeTUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TNPHUPOJIE,
MPAKTUYECKOU EeSATEITLHOCTH YEJIOBEKA U B TIOBCETHEBHOU JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH pPACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEeHHs BOJOPOJHOrO IOKAa3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHMCCOIMAILMK; MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKlUH, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BBIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLIECHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaU€CTBEHHOTO COCTaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIUKATOPOB, H3YyYEHUE BIHSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpAIIeHUs ¢ BEIIECTBAMU U JTAOOPATOPHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAaHUS, TPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynol u jabopaTopHBIM 00OpyAOBaHUMEM, OOpalleHUs C BEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUSA €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ y4eOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.
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3.2 p a FeTin 21 1 https://resh.edu.ru/

KCTOHBI. Kap6OHOBHC KUCIOTHL. CIOXKHEIS




a¢upsl. XKups

3.3 VYrieBoabl 9 https://resh.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://resh.edu.ru/
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6 https://resh.edu.ru/
Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 9 https://resh.edu.ru/
anemenToB JI. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue
1.2 TPOCHHE BEILECTE Horoobpast 11 1 https://resh.edu.ru/
BEIIIECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3 https://resh.edu.ru/
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramibl 31 1 3 https://resh.edu.ru/
2.2 Meranbl 23 1 2 https://resh.edu.ru/
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9 hitps://resh.cdu.ru/
KU3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

WNHcTpyKTax Mo TeXHUKe 0€301aCHOCTH B
kabuHete xumuu. [Ipeamer u 3HaueHHe
OpPraHNYeCKON XUMHH, IPEICTABICHUE O

MHOT000pa3uy OPraHuYECKUX COCTMHECHUM.

OM (sKCTIepUMEHTAITbHBIE METOIbI
M3Y4YEHUS BEIIECTB M UX TIPEBPAIICHHH):
03HaKOMJIEHHE C 00pa3liaMu OpraHu4eCcKUx
BEIIECTB U MaTepHajlaMy Ha UX OCHOBE.

https://resh.edu.ru/

DJEKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYKJIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa YTiiepo/ia

https://resh.edu.ru/

XUMHUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMW CBSI3HU, CIIOCOOBI pa3phbiBa
CBsA3eH

https://resh.edu.ru/

Teopus CTpOSHUST OPraHUISCKUX
coenuHenuit A. M. byrieposa. OM:
KOHCTPYHPOBaHHE MO/JIEJIe MOJIEKYII
OpPraHUYECKUX BELIECTB.

https://resh.edu.ru/

Bunel nsomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3P PEeKTH B MOJIEKYIax OpraHU4eCcKuX

https://resh.edu.ru/




COEIMHEHUI

[IpencraBnenue o kmaccupukanuu u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

https://resh.edu.ru/

Krnaccudukarus peakiuii B OpraHnIecKoi
XUMUU. DM: OTIBITHI IO PEBPAICHUIO
OpraHUYeCcKUX BEIIECTB MPU HarpeBaHUU
(niaBnenue, 0OyriaMBaHuE U TOPEHUE)

https://resh.edu.ru/

Cucremarusaius 1 00001IeHrEe 3HAHUHA 110
TEME

https://resh.edu.ru/

AJKaHBI: TOMOJIOTHYECKHUH psiJl, 001as
dhopmyna, HOMEHKIATypa U U30MepHs,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYl. DOM: MoIenupoBaHue
MOJIEKYJI YTII€BOIOPOJAOB U
rajoreHIPOU3BOIHBIX YIIIEBOIOPOIOB

https://resh.edu.ru/

10

dusnyeckue U XUMHYECKHE CBOMCTBA
AJIKAaHOB

https://resh.edu.ru/

11

HaxoxaeHue ankaHoB B IPUPOJE.
CriocoObl MoTydeHus: U IpUMEHEHUe
aNnKaHOB. DM: KaueCcTBEHHOE OOHApYKEHUE
yriaepoja u BOAOPOJa B OPraHUIeCKUX
BEIECTBAX

https://resh.edu.ru/

12

Huknoankansl: o0mas Gpopmyina,
HOMEHKJIaTypa U U30MepHUsl, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIy4eHUs U IpuMeHeHue. JM:
MOJENTUPOBAHUE MOJIEKYI YIIIEBOJOPOIOB U
TaJIOT€HIIPOU3BOIHBIX YTIIEBOOPOIOB

https://resh.edu.ru/




13

Pemrenne pac4€THbIX 3a1a4 HA
oTpeeNieHUue MOJICKYISIPHON (DOPMYITBI
OPraHUYECKOTO BEIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JICMEHTOB, BXOISIINX B €0
cocraB. CucrteMaTu3aiusa 1 0000IICHIE
3HAHUH 110 TEME

https://resh.edu.ru/

14

AJIKEHBI: TOMOJIOTUUECKH psJl, oO1as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHas U IIUC-TPAHC-U30MEPHUS
aIKEHOB. DOM: MOJIENMPOBAHNE MOJIEKYJI
YIJIEBOJOPOJIOB U rajJOT€HIPOU3BOIHBIX
YIJIEBOJIOPOJIOB

https://resh.edu.ru/

15

duszndeckne ¥ XUMHYIECCKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHukoBa. OM:
n3ydeHue HU3NIECKUX CBOMCTB
YTJIEBOJIOPOJIOB (PacCTBOPUMOCTH ),
KaueCTBEHHBIX PEAKIIUN YTIIEBOIOPOIOB
(oOecuBeunBaHME OPOMHOM WJIM HOJHOU
BO/IbI, paCTBOPA IIEpMaHraHATa KaJIus)

https://resh.edu.ru/

16

CriocoObl MoTyueHus: U IpUMEHEHUe
alIKeHOB. DM: 03HaKOMIIEHHE ¢ 00pa3amMu
rmiacTMace

https://resh.edu.ru/

17

[IpakTnueckas paborta Ne 1 mo Teme
"[lonydeHue >TUIICHA U U3yYEHHE €T
CBOMCTB"

https://resh.edu.ru/

18

Pemenue pacu€THbIX 3a1a4 Ha
oIpeielIeHne MOJIEKYIIIpPHON (OPMYIIBI
OpPraHMYECKOr0 BEIIECTBA

https://resh.edu.ru/




19

AnKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH PIIEKTPOHHOTO CTPOCHHUSL.
OM: MoienpOBaHUE MOJIEKYIT
YIJIEBOJIOPOJIOB U T'aJIOT €HIIPOU3BOTHBIX
YIJIEBOJIOPOIOB

https://resh.edu.ru/

20

XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEeHOB. DM: n3yueHue KaueCTBEHHbIX
peakiuii yriieBo1opo10B (00eciBeunBaHNE
OpOMHOM MM HOJAHOM BOJIbI, pacTBOpa
MepMaHraHaTa Kajuus)

https://resh.edu.ru/

21

CriocoObl mostyueHus: U IpUMEHEeHue
alKkaaneHoB. OM: 03HAKOMIIECHHE C
00pasramMu KaydyKkoB M PE3WHBI

https://resh.edu.ru/

22

AJIKWHBI: TOMOJIOTUYECKHUH psJl, 0OIIas
dhopmyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT,
(buzuveckue coicTa. OM:
MO/ISTTUPOBAHNUE MOJIEKYJI YTIIEBOJOPOOB U
raJIOTeHITPOU3BOAHBIX YTIIEBOIOPOIOB

https://resh.edu.ru/

23

XUMHAYECKHE CBOMCTBA AJIKUHOB

https://resh.edu.ru/

24

KadecTBeHHBIC peakIluy Ha TPOMHYIO CBSI3b.
OM: u3y4eHHE KaYeCTBCHHBIX PEaKIIUi
yriaeBoA0poA0B (o0eciBeUrnBaHHE OPOMHOMA
WJIM MOJHOM BOJIBI, pAaCTBOPA IIEpMaHIaHaTa
KaJlvsl, B3aUMOJICHCTBHE alleTUICHA C
aMMHa4yHBIM pacTBOpoM okcuza cepedpa(l))

https://resh.edu.ru/

25

CrniocoObl nosryyeHus U IpUMEHEHNe
AJIKUHOB

https://resh.edu.ru/




26

Pewrenue 3ana4: pac4€Tsl 110 YPABHEHUIO
XUMUYECKON peaKLun

https://resh.edu.ru/

27

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

https://resh.edu.ru/

28

ApEHbI: TOMOJIOTUYECKUH psiJl, 00111ast
(dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
cBOMcTBAa. DM: MOIeTUPOBAHKIE MOJIEKYII
YTJI€BOAOPOJIOB U TaJIOT€HITPOU3BOIHBIX
YTJI€BOI0POJIOB

https://resh.edu.ru/

29

XHWMHUYECKHE CBOMCTBA APEHOB: PEAKIUN
3aMelIeHUs

https://resh.edu.ru/

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIMU
MIPUCOETMHEHHM S, OKHUCIICHHE TOMOJIOTOB
OeH3ona

https://resh.edu.ru/

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

https://resh.edu.ru/

32

Pemenue pacu€THbIX 3a/1a4 Ha
oTmpeiesieHue MOJIEKYIIpHON (GOPMYIIBI
OpPraHHYECcKOro BellecTBa

https://resh.edu.ru/

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

https://resh.edu.ru/

34

I'eneTnyeckas cBs3b MCKAY pa3]IMdYHbIMU
KjlacCaMU yrijieBo4opoa0B

https://resh.edu.ru/

35

Pacu€rhl Mo ypaBHEHHSIM XUMHUECKHX
peakuuii. Cuctemarusaiys u o000IeHne
3HaHUH 110 TEME

https://resh.edu.ru/




36

[Tpupousiii ra3. Ilonytabie HETAHBIE
ra3bl. OM: 03HaKOMJIEHHE C KOJIJIEKIMEN
«HedTb»

https://resh.edu.ru/

37

KameHnHbI#1 yroJib ¥ IpoIyKThI €10
nepepaboTku. OM: 03HaKOMIIEHHE C
KOJUIEKIHEH «YTOJIb»

https://resh.edu.ru/

38

Hedts 1 ciocoOs1 €€ mepepaboTKu.
[TpumeneHne MPOAYKTOB NEpepadoTKU
HedTH

https://resh.edu.ru/

39

FeHeTI/I‘-IeCKaSI CBA3b Me)K}Iy paSJ’II/I‘IHLIMI/I
KJIaccaMu yIIeBOI0POIOB

https://resh.edu.ru/

40

["anorenonpon3BoAHbBIE YTITIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; peaKluu
3aMeEIlIeHUs TaJoreHa

https://resh.edu.ru/

41

JeicTBue menoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
IHATAJI0reHAJIKAaHOB C MAarHUEM U [IUHKOM

https://resh.edu.ru/

42

CucreMaruzanys 1 0000IIeHYE 3HAHUN 110
pazaeny "YrieBoaoposr"

https://resh.edu.ru/

43

KonTtponbHas paboTa o treme
"VYraesoaopoab"

44

[TpenenbHbBIE OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psil, oOmas Gpopmyna,
CTPOEHHE MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa, KJIacCupUKaius,
¢usnyeckue ceorcTBa. DM:
PacTBOPUMOCTb PA3IUYHBIX CIIUPTOB B BOJIE

https://resh.edu.ru/

45

XHMHYECKHE CBOMCTBA MNpEACIIbHBIX

https://resh.edu.ru/




OJIHOATOMHBIX CIIUPTOB. OM:
B3aUMO/ICHCTBUE 3TAHOJIAa C HATPUEM,
OKHCJIEHHE ATUJIOBOTO CIIUPTA B aJIbJIET UL
Ha PacKaJ€HHON MEIHOU MPOBOJIOKE,
OKHCJIEHHE ATHJIOBOTO CIIUPTA JUXPOMATOM
KaJus (BO3MOYKHO HCII0JIb30BAHUE
BHJIEOMATEPHAJIOB)

CriocoObl nosTyuyeHus: U IpUMEHEHUe

46 https://resh.edu.ru/
OJIHOATOMHBIX CITUPTOB
[IpocTeie aupel: HOMEHKIATYpa U

47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U https://resh.edu.ru/
XUMHYECKNX CBOMCTB
MHOTr0aTOMHBIE CTUPTHI: ATHJICHTITUKOJIb U
TJIMIEPUH, UX PU3NIECKHE U XUMUUYECKHE

48 . https://resh.edu.ru/
cBoiicTBa. OM: peakius IIMIEprHa ¢
ruapokcugaoM meau(Il)
CrocoObI MoTy4eHus: ¥ IPUMEHEHNE

49 https://resh.edu.ru/
MHOT'OATOMHBIX CITUPTOB
deHoJT: CTPOSHUE MOJICKYITBI, (PU3NYECKUE

50 . https://resh.edu.ru/
cBolicTBa. TOKCHYHOCTH (heHOoIa

51 XuMHu4ecKue cBoicTBa (heHoa https://resh.edu.ru/
CriocoOBI MOJIyUYEeHUs U IPUMEHEHUE

52 yi p https://resh.edu.ru/
(dheHona
[IpakTuueckas pabota Ne 2. Pemenue

53 OKCIIEPUMEHTANbHBIX 33J]a4 IO TEME https://resh.edu.ru/
"Criupthl U peHob"
Cucremarusanys 1 00001IeHNE 3HAHUH 110

54 https://resh.edu.ru/

TEMC




55

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

https://resh.edu.ru/

56

AJNbACTU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIMK PUCOCTUHEHUS

https://resh.edu.ru/

57

Peakiium okuCIIeHUs! 1 KAYECTBEHHBIE
peaKIuu aNbJIeTUAO0B U KETOHOB. DM:
Ka4eCTBEHHBIC PEAKIIMU HA aJIbJCTUIBI (C
ruipokcuioM auaMmmuncepeodpa(l) u
ruapokcuaoM meau(Il))

https://resh.edu.ru/

58

CrocoOpl MOTy4YeHHS aJTbICTHIOB U
KETOHOB

https://resh.edu.ru/

59

OnHOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBHIS
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

https://resh.edu.ru/

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

https://resh.edu.ru/

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCJIOT. DM:
XUMHUYECKHE CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI

https://resh.edu.ru/

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHl. MHOroo6pa3ue kapOOHOBBIX
KHCIIOT

https://resh.edu.ru/

63

OCOoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX

https://resh.edu.ru/




kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://resh.edu.ru/

65

CriocoOblI mosTy4eHHus U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/

66

CrnosxHbIe 3(QUPBI: TOMOJIOTHUECKUN PSIJI,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

https://resh.edu.ru/

67

duznueckue 1 XUMHUYECKUE CBOUCTBA
3¢upoB

https://resh.edu.ru/

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUUYECKOW PEaKIu, Ha ONIPEICIICHUE
MOJIEKYJIIPHOH (DOPMYIIBI OPraHUIECKOTO
BEIIlECTBA

https://resh.edu.ru/

69

[Ipaktuueckas padota Ne 3. Permenue

SKCIEPUMEHTAJIbHBIX 33124 10 TEME

n n
Kap6onoBsie kucnotsl. CraoxHbIe d3PUPHI

https://resh.edu.ru/

70

XKupsr: crpoeHue, pu3nvecKue u
XUMHUYECKHE CBOMCTBA (TUAPOIIH3)

https://resh.edu.ru/

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepIKalIUX OCTATKH HETIPEeAeTbHBIX
KUPHBIX KUCIOT. JKupbl B ipupoe

https://resh.edu.ru/

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, uX Motollee aeiicteue. Ilonstue o
CUHTETHYECKUX MOIOLIMX CPEACTBAX
(CMO)

https://resh.edu.ru/

73

I'eneTnyeckas CBA3b YrIJIEBOAOPOAOB U

https://resh.edu.ru/




KHCJIOPOJICOACPIKAIIMX OPraHUuIeCKUX
BCIIICCTB

74

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX
peakuui

https://resh.edu.ru/

75

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

https://resh.edu.ru/

76

OO6mrast xapakTepUCTUKA YTJIEBOJIOB U
KJaccu(uKays yriaeBo10B (MOHO-, IH- U
MOJIMCAXapH/Ibl)

https://resh.edu.ru/

77

Momnocaxapupl: puU3nUecKre CBOMCTBA U
HaXOXJeHuEe B mpupoie. IM:
B3aMMO/IEHCTBUE PACTBOPA TIIFOKO3bI C
ruapokcuaoM meau(Il)

https://resh.edu.ru/

78

[IpumeHeHue r0K03bl, €€ 3HaUeHHE B
KUZHEJEATEIbHOCTH OpraHu3Ma

https://resh.edu.ru/

79

Jlucaxapuipl: caxaposa, MaJlbTo3a U
nakTo3a. HaxoxaeHue B mpupoie u
MPUMEHEHHE AUCAXAPUIOB

https://resh.edu.ru/

80

[Tonucaxapuasl: CTpoEHHE MaKPOMOJICKYI,
(bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
npuMeHeHnue. OM: B3auMoIeCTBHE
Kpaxmaja ¢ HOJIOM

https://resh.edu.ru/

81

ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

https://resh.edu.ru/

82

Pemenue PaCUYCTHBIX 3a1a4 Ha
OMPpCACIICHUEC JOJIM BbIXOAa MMPOAYKTa
peaknuuu OT TCOPETUUCCKU BO3ZMOXKHOI'O

https://resh.edu.ru/

83

Cucremaru3zaius u 0000IIeHNE 3HAHUI TIO
pazzuerny

https://resh.edu.ru/




84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHu4ecKkue
coeMHEeHUS"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIEKYI, 00mas hopMysia, H30Mepus,
HOMEHKJIaTypa ¥ (U3MYECKUE CBOMCTBA

https://resh.edu.ru/

86

XUMHYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

https://resh.edu.ru/

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTU
XMUMHYECKUX CBOMCTB aHUJIMHA

https://resh.edu.ru/

88

CriocoOsl MoTy4eHHsT U IPUMEHEHNE
anupaTHIECKUX aMUHOB

https://resh.edu.ru/

89

AMUHOKHUCIIOTEL: HOMCHKIJIaTypa 1
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC MPECTABUTENHN Ol
AMHHOKHUCIIOT

https://resh.edu.ru/

90

XuMHUYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOC 3HAUCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIH3 TIENTHIOB

https://resh.edu.ru/

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpPBI OEJIKOB

https://resh.edu.ru/

92

XUMHUYECKHE CBOMCTBA 0EJIKOB. DM:
pacTBopeHue OeJIKOB B BOJIE, ICHATYpaIlHs
OCJIKOB IIPH HArpeBaHUH, IBETHBIE PEAKITUU
Ha OelKH,

https://resh.edu.ru/

93

A30Tcoz[ep>1<amne reTCPOUUKINICCKUC
COCAMHCHU. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OouoJIoruyeckas POJb

https://resh.edu.ru/




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoepKalue OpraHndecKue
coenuHeHus"

https://resh.edu.ru/

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJJa4 110 TECME
"Pacrio3HaBaHre OpraHMYECcKuX
coeqrueHuin"

https://resh.edu.ru/

96

KonTponbnas pabora no teme
"A30TCOIepKale OPraHnIECKHe
coequHeHus"”

97

OcCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALIUS

https://resh.edu.ru/

98

[Tnactmaccel. YTrimzarus u nepepadoTka
miacTuka. OM: 03HaKOMJIEHHE C
oOpa3iamu 1miacTMacc

https://resh.edu.ru/

99

DJ1acToMEphI: HATypaJbHbIN
CHHTETHYECKHE Kayuyku. Pesnna. OM:
03HAaKOMJIEHHE C 00pa3laMu KaydyKoB

https://resh.edu.ru/

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI CIICOuaJIbHOI'O
HazHadyeHHs1. OM: 03HaAaKOMIICHHE C
06p33HaMI/I MMPpUPOAHBIX U NCKYCCTBCHHBIX
BOJIOKOH

https://resh.edu.ru/

101

[IpakTtnyeckas padota Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Pacno3HaBaHue ILUIACTMACC U BOJIOKOH"

https://resh.edu.ru/




102

O060011eHNe U CUCTeMAaTH3aIHs
M3YyYEHHOT'O MaTepHaia 1o TeMe
"BbicOKOMOJIEKYSIpHBIE COeTMHEHUS"

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

HNHcTpyKTaX 10 TEXHUKE 0€30MMaCHOCTH B

1 kabunere xumMun. AtomM. CocTaB aTOMHBIX 1 https://resh.edu.ru/
saep. XUMHAYECKUW 371eMeHT. M30Torbl
CtpoeHnue AIeKTPOHHBIX 000JI0YeK aTOMOB,

2 1 https://resh.edu.ru/
KBaHTOBBIE YKCJIA
Knaccudukanus XuMUYECKUX 3JI€MEHTOB (S-,

3 1 https://resh.edu.ru/
p-, d-, f-amemenThI)
Pacnpeznenenue 31eKTpOHOB 1O ATOMHBIM

4 1 https://resh.edu.ru/
opOuTasm
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 https://resh.edu.ru/
COCTOSIHUH
OJIeKTPOHHBIE KOH(DUTYpallii HOHOB.

6 p (uryp 1 https://resh.edu.ru/
DIIEKTPOOTPUIIATETLHOCTD
[Tepuonuueckuii 3akoH u I[lepuoandeckas
cHCTeMa XMMHYECKHUX 3y1eMeHToB JI. W.

7 R . 1 https://resh.edu.ru/
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU

8 1 https://resh.edu.ru/

MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U

nepuogam




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

https://resh.edu.ru/

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBs3b. MexMoeKyIsipHbIe
B3aUMO/ICHICTBHS

https://resh.edu.ru/

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

https://resh.edu.ru/

12

[IpencraBnenus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

https://resh.edu.ru/

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYIISIPHOTO CTpOeHUs. THurbl
KPUCTAJIMYECKUX PEIIETOK U CBOMCTBA
BemecTB. DM (3KCeprUMEHTATbHBIC METOIbI
M3YYEHHUS BEIECTB U UX MpPEeBpaIeHH):
MOJENU KPUCTAJUIMYECKUX PEIIETOK

https://resh.edu.ru/

14

Ilonsatue o AUCHEPCHBIX CUCTEMAax.
HpeHCTaBHeHI/Ie O KOJUIOMIHBIX pacTBOpax

https://resh.edu.ru/

15

HcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

https://resh.edu.ru/

16

CriocoObI BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

https://resh.edu.ru/

17

Pemrenue 3amau ¢ UCMOJIL30BaHUEM IOHATUH
"MaccoBas 107151 pacCTBOPEHHOTO BellecTsa',
"MoJIsipHasi KOHUEHTpanus"

https://resh.edu.ru/

18

Knaccugukanus 1 HOMEHKIaTypa

https://resh.edu.ru/




HCOPraHNM4YCCKUX BCIICCTB

19

CucreMmaruzanuys U 00001IeHYE 3HAHUM IO
TEME

https://resh.edu.ru/

20

KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
HepI/IOI[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemiecT"”

21

Krnaccudukanus XuMHUYeCKUX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MAcChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHNS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/

22

TennoBsie 3 HEKTH XUMUYECKUX PEAKITUN.
TepmoxuMHUUYECKHEe YpaBHEHHS

https://resh.edu.ru/

23

Boruncnenust mo ypaBHEHUSIM XUMHYECKUX
peaxkuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

https://resh.edu.ru/

24

CKOpOCTh XMMUUYECKOH peakinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Katanu3 u karanuzaropsl. OM: pasiioxeHue
MepOoKCHia BOJOPOA B IPUCYTCTBUU
KaTajan3aTopa

https://resh.edu.ru/

25

TI'oMorennslie u I'STCPOrcHHbIC pCaKIINH

https://resh.edu.ru/

26

[IpakTueckas paborta Ne 1 mo Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
CKOPOCTh XUMHUYECKOW peakiuuu"

https://resh.edu.ru/

27

OO6patumble 1 HEOOpPATUMBIE PEAKIINH.
XHMMHUYECKOE PaBHOBECHUE

https://resh.edu.ru/




[Ipaktuyeckas padora Ne 2 o reme

28 "Bausiaue pa3nu4HbIX (aKTOPOB Ha https://resh.edu.ru/
I0JIOKEHHE XMMHUYECKOTo paBHOBecHs"
DnekTponuTrdeckas auccounanus. CuabHbIe

29 1 ciabbie AMeKTpouThl. CTEeTIeHb https://resh.edu.ru/
JTUCCOIMAIIIN
HNonnoe npousseaenune Boabl. Cpena BOIHBIX

30 pactBopoB. Bogopoausrit mokazarens (pH) hitps://resh.oduru/
pactBopa. OM: onpeneneHue cpebl
PacTBOPOB C MOMOIIBI0 HHIUKATOPOB

31 I'maponus coneit. Peakiuu, npoTekaroniye B https://resh.oduru/
pacTBOpax dJIEKTPOJIUTOB
[IpakTnueckas padota Ne 3 o Teme

32 "XUMHUECKHE PEAaKIIMU B paCTBOPaxX https://resh.edu.ru/
3IEKTPOIUTOB"
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE

33 peakuuu. BaxxHeme okucauTeny u https://resh.edu.ru/
BOCCTaHOBUTEIHU

34 MeTo/1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) hitps://resh.cdu.ru/
OanaHca

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB hitps://resh.cdu.ru/
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://resh.edu.ru/

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://resh.edu.ru/

38 CI/ICT?‘MaTI/IBaI_II/I}I 1 0000IIeHNe 3HAHU 110 hitps://resh.cdu.ru/
TeMe "XuMHuueckue peakiuu'

39 KonTtponpHas pabota o Teme "Xumuueckue

peakuun"




40

[Tonoxxenne Hemeraios B Ilepuoanueckon
CUCTEME XUMUYECKHUX 3J1IeMeHTOB /I, 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomMoB. Dusnyeckre CBOKNCTBA HEMETAIIJIOB.
OM: u3yueHnue o0pas3ioB HEMETAIIOB

https://resh.edu.ru/

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpoJia, cephl, hochopa u yriepoaa)

https://resh.edu.ru/

42

Bonopon: nonyuenue, pusznueckue u
XUMUYEeCKre cBoicTBa. ['uapuesl. DM:
Ka4eCTBEHHBIE PEaKIMM Ha KAaTUOH BOJOPO/Ia

https://resh.edu.ru/

43

I"anoreHsl: Hax0XkI€HUE B IPUPOE, CIIOCOOBI
noJtyueHusi, GU3NYECKue 1 XUMUYECKHE
CBOMCTBA. DM: Ka4eCTBEHHBIE PEAKIINN Ha
HEOPraHN4eCKUE aHUOHBI

https://resh.edu.ru/

44

lNanorenoBomopoasl. Baxuenmue
KHCJIOPOJICOACPIKAIITUE COCTUHECHUS
rajJloreHoOB

https://resh.edu.ru/

45

JlaGopaTopHbie U MPOMBIIIJIEHHBIE CLIOCOObI
noJtyueHus rajoreHoB. [Ipumenenue
raJIOT€HOB U UX COCTUHEHHIA

https://resh.edu.ru/

46

[Ipaktrueckas padota Ne 4. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"T"anorensr"

https://resh.edu.ru/

47

Kucnopon: naboparopusie u
MIPOMBIIIIEHHBIE CIIOCOOBI MOJTyYeHHUS,
¢du3nyeckre 1 XuMHyeckre cBoiicrea. O30H.
[IpumeneHue kucnopoaa u 030Ha. IM:
ropeHue cepsl, pocdopa, xkeieza, MarHus B
KUCJIOPOJE

https://resh.edu.ru/




48

OKcubl U IEPOKCUIBI

https://resh.edu.ru/

49

Pemenne 3aa4 pa3JInNuYHbIX TUIIOB

https://resh.edu.ru/

50

Cepa: HaxOXJIEHHUE B MPUPOJIE, CITIOCOOBI
IIOJIy4YCHHA, (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKUEC
CBOMCTBA

https://resh.edu.ru/

51

CepoBogopo, cyabhuasl. IM:
KauCCTBCHHBIC PCAKIIMKU HA HCOPTraHNYCCKUC
AHUOHBI

https://resh.edu.ru/

52

Kucnopozacoaep:xamiye COeAUHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI.
OM: Ka4ueCTBEHHBIE PEAKIUU Ha
HEOpraHWYeCKHe aHWOHBI, KATHOH BOJIOPOJIA

https://resh.edu.ru/

53

[IpakTueckas pabota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

https://resh.edu.ru/

54

A30T: HaX0KJACHHE B MPUPOJIC, CITOCOOBI
MoJTydeHus1, GU3NIECKHE U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

https://resh.edu.ru/

55

Kucnoponaconepskamiue coeTMHEHHS a30Ta.
OCO0EHHOCTH CBOMCTB a30THOM KHCJIOTEI.
OM: KaueCTBEHHbBIC PEAKIIUM Ha
HEOPraHUYECKHE aHHMOHBI

https://resh.edu.ru/

56

[IpuMeHeHne a30Ta U €ro COSAMHEHUN.
A30THBIE yIOOpEHUS

https://resh.edu.ru/

57

Docdop: HaxX0XKIEHUE B IPUPOJIE, CHOCOObI
MOJIy4eHHUs1, GU3NUYECKHUE U XUMHUECKHUE
cBoiictBa. Pochuast u pochun

https://resh.edu.ru/

58

Oxcugsl hocdopa, pochopconepxarine

https://resh.edu.ru/




kucnotel. Conu pochopHON KUCTOTHL. DM:
Ka4eCTBEHHBIC PEAKI[MH Ha HEOPraHUYCCKHE
AHUOHBI

[Tpumenenne pocdopa u ero coeqMHEHUH.

59 https://resh.edu.ru/
dochopubie yaoOpeHus
[Ipaktuyeckas padora Ne 6. Pemenue

60 AKCIIEPUMEHTANILHBIX 3aa4 1o Teme "A30T U https://resh.edu.ru/
dhocdhop u ux coenuHeHUs"
VYrieposa: HaX0XKACHHUE B IPUPOJIE,

61 IIOTPOTHbIE MOUUKANN; (U3HUECKUE U https://resh.edu.ru/
XHUMHYECKHAE CBONCTBA, PUMCHCHHE
Oxkcun yraepona(Il), okeun yriepoga(IV),
YTOJIbHAsI KUCIOTA U €€ coy. OM:

62 https://resh.edu.ru/
KaueCTBEHHbIE PEAKIIMHN Ha HEOPTraHUYECKUE
AQHUOHBI

63 Pemenue 3ana4 pa3auyHbIX TUTIOB https://resh.edu.ru/
Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CTIOCOOBI

64 MoJTydeHus1, ((PU3NICCKUE U XUMUYICCKHE https://resh.edu.ru/
CBOICTBa
Oxcun kpemausa(IV), kpeMHUEBasT KHCIIOTA,

65 cuUIMKaThl. OM: KaueCTBEHHbIC PEaKIuy Ha https://resh.edu.ru/
HEOpPraHN4eCKHe aHUOHbI

66 [IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH. hitps://resh.cdu.ru/
CrekJio0, €ro noxyuyeHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://resh.edu.ru/

68 CI/ICT?‘MaTI/IBaI_II/I}I 1 0000IIeHe 3HAHU 110 hitps://resh.cdu.ru/
teme "Hemeramibr"

69 KonTtponrHas padota no teme "Hemeranmnsr"




70

AHanu3 pe3ylbTaToB KOHTPOJIBHOU paboTHl,
KOPPEKIHS OIHUO0K

71

[Tonoxxenne metaios B Ilepuoanueckon
CHUCTEMEC XUMHUNYCCKUX DJICMCHTOB.
OCOOGEHHOCTH CTPOCHUS IIEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

https://resh.edu.ru/

72

OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy 1 TCXHUKE.
OM: u3ydeHune KoJuIeKnuu «MeTasl 1
CTLIABBD»,

https://resh.edu.ru/

73

CmuaBel MetaiioB. Koppo3ust MmeTasuios.
OM: uzyyenue Kouiekuuu «Metajuibl 1
CILIaBbI»,

https://resh.edu.ru/

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://resh.edu.ru/

75

DIIEKTPOXUMHUYECKHUI P HATPSKECHUI
MeTtaioB. OOmre crocoObl MOTyIeHUS
METaJlJIOB

https://resh.edu.ru/

76

OO6mras xapakTepucTuka MeTayioB [A-
rpynbl [leproandeckoi cucTemMbl
XUMHUUYECKHUX AJIeMEHTOB. HaTpuil u kanwuii:
nojtyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX coeqnHeHnii. DM: B3anMOAEHCTBHUE
IIEJIOYHBIX METAJJIOB C BOJON (BO3MOXKHO
HCII0JIb30BaHKE BUIEOMATEPHAIIOB)

https://resh.edu.ru/

77

OOmas xapakTepucTuka MeTayuioB I1A-
rpynnsl [leproauyeckoi cucteMsl
XUMUYECKUX 3JIEMEHTOB. Maruui u
KaJbIMHA: OoNy4eHue, pusnueckue u

https://resh.edu.ru/




XMMUYECKHUE CBOMCTBA, IPIMEHEHHE
IIPOCTHIX BEIIECTB U UX COEAUHEHUN. DOM:
B3aMMO/ICHCTBHE MIETOYHO3EMEITBHBIX
METaJJIOB C BOJOU (BO3MOYKHO
KCIIOJIb30BaHUE BUAEOMAaTEpUaioB). DM:
Ka4eCTBEHHBIE PEAKIIUN HAa KATHOHBI
METaJIOB

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

https://resh.edu.ru/

79

AnroMuHMI: nIony4yeHue, Gpu3nyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE. DM:
KayeCTBEHHbIE PEAKIIMH HAa KATUOHBI
METaJIOB

https://resh.edu.ru/

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUJIPOKCHU]IA ATTFOMUHHS,
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, X
npuMeHeHne. OM: B3auMOACCTBUE
TUJIPOKCHUIOB AJIFOMUHMS U IIUHKA C
pacTBOpaMu KUCJIOT U IIEJI0OYEH,

https://resh.edu.ru/

81

Pemenne 3aJlav pa3JINYHbIX THUIIOB

https://resh.edu.ru/

82

[Ipaktrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
"Mertasuibl IJ1aBHBIX oArpymm"

https://resh.edu.ru/

83

OO11as XxapakTepUCTUKA METANIOB
no6ounbIx noarpynn (b-rpymm)
[leproandeckoi CHCTEMbI XUMHUYECKUX
JJIEMEHTOB

https://resh.edu.ru/

84

du3znyecKrue U XMuMHYECKHE CBOMCTBA XpomMma
n €ro COCHHHCHHﬁ, HUX IPUMCHCHUC. OM:
KauCCTBCHHBIC PCAKIIMU HA KATUOHBI

https://resh.edu.ru/




MECTAJLJIOB

85

Baxwueline coelMHEHNs] MapraHiia.
[lepmaHranaT Kanusi, €ro OKUCIUTEIbHbIE
cBOMCTBa. DM: KaueCTBEHHBIE pEaKUU Ha
KAaTHOHBI METAJJIOB

https://resh.edu.ru/

86

du3nyuecKue 1 XMMUYECKHUE CBOMCTBA XKelle3a
u ero coequHeHui. Iloydenue un
MIPUMEHEHHE CIUIaBOB XKene3a. OM:
B3aMMO/IEHICTBHUE JKeJ€3a C pacTBOpaMu
KHCJIOT U Iesioveil. OM: kaueCcTBEeHHbIE
peaKIy Ha KaTHOHBI METaJJIOB

https://resh.edu.ru/

87

dusnyueckre 1 XUMHUUECKHE CBOMICTBA MEIU U
€€ COCIMHEeHUH, X MpUMEHEeHne. DM:
KaueCTBEHHBIE PEAKIIMU HA KATHOHBI
METaJJIOB

https://resh.edu.ru/

88

dusznyeckre U XUMHUUECKHE CBOMCTBA [TMHKA
Y €r0 COCMHEHUH, X TPUMEHEHHE.
I'mapoxcokoMIuiekehl IUHKA. DM:
B3aMMOJICHCTBHE ITMHKA C PAaCTBOPAMH
KHCJOT U miejgouei. OM: kaueCTBEHHbBIC
peaKIiy Ha KaTHOHBI METAJLIOB

https://resh.edu.ru/

89

[IpakTuueckas pabota Ne 8. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 [10 TEME
"MeTaibl TOOOYHBIX MOATPYIH"

https://resh.edu.ru/

90

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

https://resh.edu.ru/

91

O06o0011eHNe U cUCTeMaTU3aIUs U3YY€HHOTO
Marepuaina no teme "Meramis"

https://resh.edu.ru/

92

KonTtponpHas padota no teme "MeTtasibr"




AHanu3 pe3ylbTaToB KOHTPOJIBHOU paboTHl,

93 1
KOPPEKIHS OIHUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3Butus yesnoBeyecTra. [lonstue o 1 https://resh.edu.ru/
Hay4HBIX METO/IaX MCCIICIOBAHUS BEIICCTB
Hayunble npuHIUIIBI OpraHUu3aliu
XUMHAYECKOTO IPOU3BOACTBA.

95 P 1 https://resh.edu.ru/
[TpomblnieHHBIE CTIOCOOBI TTOJTYUYESHUSI
BaKHEHUINX BEIIECTB
XUMHYECKOE 3arps3HEHHE OK aromen

96 P Py 1 https://resh.edu.ru/
CpeIbl ¥ €ro MOCIIEICTBHS
XuMHd 1 3I0POBBE YEITOBEKA.

97 P 1 https://resh.edu.ru/
JlexapcTBEHHBIE CpEACTBA
Xumud uiy. Poas xumun B o0ecrieueHnun

98 . 1 https://resh.edu.ru/
MUIIEBOI 0E€30IaCHOCTH
KocMmernueckne n mapdroMepHBIE CpeIcTBa.

99 pd P P 1 https://resh.edu.ru/
BrrtoBas xumuns
XuMUs B CTPOUTENILCTBE. BaxkHeliue

100 CTPOUTEIbHBIC U KOHCTPYKIIMOHHBIE 1 https://resh.edu.ru/
MaTepuabl
XUMHS B CEIILCKOM XO3SICTBE.

101 1 https://resh.edu.ru/
Opranuyeckrie 1 MUHEpAJIbHbIEC yI0OpEHUS
Cucremarusanuus 1 00001IeHIE 3HAHUH 110

102 1 https://resh.edu.ru/
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB
A.A., Jlynun B.B.; nox penakuueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akinonepnoe odectBo «M3narenscTBo
«IIpocBemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.;
non penakiueit Jlyauna B.B., O0611ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODAy»; AknonepHoe odmiectBo «M3narenbcTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Epemumn, B. B.

Meroaudeckoe nocooue k yueonukam B. B. Epemuna,

H. E. Ky3bmenko, B. W. Tepenuna u ap. «Xumus. YTiyOJaeHHBIN

ypoBeHb». 10—11 xi1. / B. B. Epemun, A. A. JIpo3nos, U. B. Bapranosa. — M. :

Apoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru



https://videouroki.net

https://uchebnik.mos.ru
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