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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEpIPETAli0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpeTyCMaTpPUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYYarommuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3YYEHUS] 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 MaTepUATbHOM EJIMHCTBE 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 MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, 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 CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIPHOM, O  TEPMOAMHAMHUYECKUX 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
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUWA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOW W TPOM3BOACTBEHHOM JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX I TPUOOPETCHHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SIBJIICHUH, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUYCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM KU3HU.

B rmraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1IEJIOCTHONW CHUCTEMBI CPEJIHETro OO0IIero oOpa3oBaHUs NPH H3YUYCHHU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUHA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWH W HABBIKOB Pa3yMHOT'O IMPUPOOTIOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHUE OTbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIHHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPECHHBIX IJISl U3YYCHHUS XUMUW HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJemt0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUM.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel TUOpUIM3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o CcBOOOJHOM paaukane, Hykieoduise Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEpHyTas, COKpaliéHHas,
ckenetrHass. M3omepus. Buuabl wH30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE WM TOPEHHUE), KOHCTPYHPOBAHHME MOJIENIEHd MOJEKYJI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTase yriaepoaa, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKaHOB.



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

Haxoxnenue B npupoje. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

Huknoankanel. O0Omas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOTEHTAH, IUKJIOTEeKCaH) HUKIoankaHOB. CrnocoObl MONydeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o01Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepusa. Dusnyeckue CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHDKEHHBIC, U30JIMPOBAHHBIE,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaimus
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudeckuit psaj ankuHOB, 001mast Gopmyna, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUd U
TPUMEPU3ALNH, OKUCIEHUsA. KHCIOTHBIE CBOMCTBA aJIKHMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOHYIO CBsA3b. CIOCOObI MOIydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAopoabl (apeHbl). ['OoMONOrMyYeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBmenne 00 OpPUEHTUPYIOIMIEM JIEWCTBUHM 3aMECTHUTEIICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUJIBHBIX PpaTUKaIoOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMATHUYECKHUX YIIJIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh U €€ mpoucxoxiacHue.
KameHnnblit 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 YTIE€BOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakuuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuil  yriieBOJOPOJOB Pa3IMYHBIX KJIAcCOB (0OeclBeuMBaHWE OPOMHOW WIIH
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YEHUE €T0 CBOWMCTB, O3HaKOMJIeHHE C KoyuekmusMu «HedTb» u «Yromwpy», ¢
oOpa3liaMyd  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJlOTr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranuyeckKue coeJHHEHHU.

[IpenenvHbie omHOAaTOMHBIE CHUPTHL. CTpoeHHe MOJeKyd (Ha TpuMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKAE CBOMCTBA: pEaKUUU 3aMEIICHUs, JeTUapaTalud, OKHUCIICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa u u3oMepus. OCOOCHHOCTH (HU3UYCCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEILICHUS, B3aUMOJECUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBienre 0 MeXaHM3ME PEaKIid HYKICOPWIHHOTO 3aMEIeHUs.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO snpa. Pusnueckue cpoiicTBa (peHosa. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpymnmbl. ['OMONIOTrHYECKUE PANIbI AJIbJIETUIOB U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI OTy4eHUs! ¥ IPUMEHEHUE aIbJCTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPEJICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTRA,
peakiusi ITepuUKaIMU, PEaKIMd C Y4YaCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OCOoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MOyYeHUs! U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonoruueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1IeJI0uHON cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COJACPKAIIUX OCTATKH
HEIpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
W Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, Trajakro3a, pubo3a,
ne3okcuprbo3a. dusnyueckue CBONMCTBA M HaXOXJIEHHE B Npupojae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACIATEIBHOCTH Opranusma. /ucaxapuasl: caxapos3a, MaJIbTO3a U
JmakTo3a. BoccraHaBnmBaromme 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KAYECTBEHHAs pEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOU3, MoiydyeHue 3¢GupoB eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAICHHUIL:
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 (BO3MOKHO MCIOJb30BaHUE
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 ¢ TuapokcuaoMm Mmenu(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 apoMaTHYECKUEe;, TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICMCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCJOTOM.
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
NOJIyYeHUS M TpUMEHeHue anudaTtuyeckux amMuHOB. [lonmydyeHuwe aHWiIMHA U3
HUTPOOCH30I1A.

AmMuHokucnoTel. Homenknarypa u n3omepusi. OTaesibHbIe IPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKlus TMOJMKOHACHCAINK, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKU.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANIbHBIX 3ajad [0 TeMaM
«A3zoTtconepxamme OpraHu4eCcKue COEZIMHEHUS u «PacrnoznaBanue
OPraHUYECKUX COCTMHEHU .

BbicokOMOJIEKYJIAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
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)
INPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS, ONPENCIICHUE JIOJM BBIXOJAA MPOAYKTa pPEaKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC TTOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmerka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOPHBIA TUI NMHUTaHUSA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(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. Kiaccudukaruss XuMUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHuwe HSIEKTPOHOB 1O AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHS U ITIMHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICUCTBUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIpPHOrO M HEMOJIEKYJISIPHOIO  CTPOEHHUsA.  |[HMBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacelleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
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.
['omoreHnHbIe U reTeporeHHbie peakiuu. Katanus u kataau3aTopsl.

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 [larense.

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  peakiuu.  CTeneHb  OKHUCIICHMS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W HUX IPEBpAILCHUN:
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 XHUMHUUYECKOM PpEAKIMH M IOJOXKECHUE 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 KHUCIOPOJa, 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 |
XUMHWYECKHE CBOMCTBA. | aloreHoBOIOpObl. BaxkHeWne KUCIOpOICOAEPKAIINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). Cepnuctass u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOICTB
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 coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [[puMeHeHue 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
yI00peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDHUKAIIUN.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, M €r0
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeneHune KpeMHUs U ero coequHeHuil. CTeKII0, ero NoJiydeHue, BUJIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEKTPOXUMUYECKUN psifl  HampspkeHuid  MertamuioB.  OOmue  crnocoOsl
MOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UHU.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX JJeMeHTOB. Harpuili u kamwmii: mnonydeHue, (U3MYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUHN.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMUYECKUE CBOMCTBA, MNPUMEHEHHWE IMPOCThIX BEIIECTB M HX COCAUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI A TFOMUHUSL.

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). XpomaTel U AuUXpOMaThl, UX
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.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
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: nomydyeHue, (PU3MYECKHE WM 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, ¢ocdopa, 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 HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJJIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHUHUSA M ILHUHKA C
pacTBOpamMu KHUCJIOT M ILIEJIOYEH, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHSA U KU3Hb.

Ponp xumMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAaHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHU3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMBIITIEHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B oOecriedueHnn SHEPTETUYECKOM 0€30MacCHOCTH.

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



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

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

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

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPAIbHBIE YIOOPEHUSI.

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

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WIM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEUIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIH OJIHO U3
BEII[ECTB MMEET MPUMECH, MacChl (00BEMA, KOJMYECTBA BEIIECTBA) IPOJIYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM J0Jied pacTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJIAPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA TNPOJAYKTAa pEaKIuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanus  MeXnpeaMETHBIX  CBsA3€dl Tpu  M3yYEeHUH  oOOmed o
HeopraHumdecko xumuu B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK
oOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTACIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO01mme ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOJCHHE,
U3MepeHue, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

®usnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nuecKre BEIMUMHBI, €IMHUIIBI U3MEPEHUS, 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 TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSMH,
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) popMupoBaHuA KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

cOOJIO/ICHUST TIpaBUJl OE301AaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCSATEIHLHOCTH;

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

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HANPABICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MTPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYXKAroIIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEpUANBLHON KYyJIbTYpbl, B PEIICHUU TIJIOO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUH
YCIIOBUHN YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM >KM3HU KaXJAOT0 WieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUs CYHIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIANINX B HEM M3MEHEHUI, YMEHHUS JeaTh 000OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM NS TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeATEeNbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIeI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS W yHUBEPCAJIbHbIE Y4eOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHBEPCAIbHBbIE Y4eOHbIe NeCTBUS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

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

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThI ACATEABHOCTH C TOCTABIECHHBIMHU LIEJIAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BHIOMpATh OCHOBaHUS W KPHUTEPUU IS KIAcCU(HUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS] B paccMaTPUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMUuYeckas QopMmysa, ypaBHEHUE XUMHUYECKOU



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAy4YHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHHUS U TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PpEIICHHUs TMPaKTUYECKUX 3a]a4, MPUMEHECHHIO Pa3IMYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPOpMaMK (HAy4HO-
NOMyJsIpHAsl JUTEepaTypa XHMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTb;

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

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCIIOJb30BaTh HAYYHBIM A3bIK B KadyecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMANMe: MPUMEHITh MEXMIpeaIMeTHbIe ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY 0OCYK/1a€MOW TEMBI B XO/I€ 1UaJIora U/Uiu
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPH BBINIOJHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJJIaraéMblii  alropuT™M JIEHCTBUHM TpHU
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOPA30BAHUIO 3HAHUMN, BUIBI JCSITEIBHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEHl. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJUu B OOECIICUCHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, IHEPreTUUECKOU U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TuUOpuAM3auus AaTOMHBIX OpOWTanei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlUe OpraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUHU, 3aKOHbI
(nepuonnueckuii 3akon J[. WM. MeHnneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHMUS, JEKalIUe B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30oMepHbIi 3¢ dexTol, opuentanTsl 1 u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeliOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEIETHBIX) (HOPMYJ OpraHUIECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PaCKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



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

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNPEICIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (opMalbACTUll, aleTaabJeruja, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh  YMEHHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XUMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKUHOB, apOMaTHUYECKUX YIJIEBOJOPOAOB, CIUPTOB, aJIbJACTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, 1H- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMH  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIMNA C MCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKJIAaTh HAa KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aMMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HAHUS — HAOJFOACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3yUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

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

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIIUNA C UCIOIb30BaHUEM (PU3MUECKUX
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 BEIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMUHU YIIE€BOJAOPOJAOB PA3IMYHBIX KIJIIACCOB W
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh I1I€b HCCIACAOBAHHUSA, IMPEACTABISATh B pasIMdHOU (dopme
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
NPUPOTHOM CpelIbl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

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

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MTPOMBINIJICHHOCTH U B OBITY C TOUKH 3pEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3UPOBATh XUMHUYECKYIO0 MH(OpMaIMIo, nmepepadaTeiBaTh €€ M UCIOJIH30BaATh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepHAIbHOM €JIUMHCTBE MUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAlIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHS U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOU

cpene;
BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, THOpUIM3alds aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHI€TKa, XUMHUYECKasi peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTUYECKAs] JUCCOLMAlUs, CTENEHb JUCCOLIMAIIUM,
BOJAOPOAHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOANYECKUMN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILICHUSI SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMEe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUWA;  COBPEMEHHBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX X
NPOTEKAHUS, O XUMHUYECKOM PABHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWYECCKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbBIC TNMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
coctaBiieHUs (GOpMyJ BEIIECTB M  YPaBHEHUW XHMHUYECKUX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKON CBS3M (KOBaJEHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3JTUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3atopa |
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATHU3UPYIOIIYI0, O0BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHX DJIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuonnueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cucremsr [, .
MenpeneeBa, BaJ€HTHbBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBSI3UM MEXKIY HEOPraHMYECKMMHU BEIIECTBAMHU C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh yYMEHHUS  PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklril MOHHOTO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4ETOM HUX DHEPTETHUECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakluh B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHYECKHE PEaKIIHH,
JeXKalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX TTPOU3BOJICTB; II€J€CO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHSI COOTHOIIECHHUS PUCK-TIONTB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOICHUE, H3MEpPEHUEe, MO/JICIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIICCTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU JIeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSAMHM W TPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAIlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKUuHu, €CIU OJHO W3 MCXOIHBIX BEUIECTB JaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIUKATOPOB, H3YyYECHUE BIHSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3agady 1o TtemaM «Metame» u  «Hemertamib») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICIOBAHUS, TNPEICTABIATH B
paznuuHoOi (opMe pe3yibTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, YKOJIOTUYECKH I1€JIeCO00pa3HOro TMOBEACHUS B OBITY U TPYJIOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aa4eil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
) AJIKaJIMEHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTu4ecKue yrieBoaopoabl (apeHsl 8
P YPICBOZOPOLEI (aperiei) https:/m.edsoo.ru/d69df650
24 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
AIOTCHIPOUIBOMHBIC YIIICBOAOPONOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
3.1 Cruptsl. DeHon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHUIBHBIE COCTUHEHUS: AJTbICTH Bl 1

3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 bubmorexa LIOK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoib 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 bubmmorera [TOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIsIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenune aroma. [leproguueckuii 3aKoH
P pHOA bubmmoreka [{OK
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
b K
1.3 XUMHUYECKUE PEaKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 39
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hewmerarmmbi 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTajLIbl https:/m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMUHA. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH
P ’ Bubmmoreka IJOK
1 MIPEACTABIIEHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHunYecKuX
CoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
yrEp ..( bubnuoreka [JOK
2 BO30YXIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriepoaa
XuMH4YEcKas CBA3b B
OPraHUYECKUX COEIMHEHHUSIX.
bu6mmoreka [IOK
3 MexaHu3Mbl 00pa3oBaHUS 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubnuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. byrneposa
Bunbl nzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. | bubnuorexa [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX




COEIMHEHUI

IIpencrasnenue o
KJIacCU(UKAIIUU U

bu6mmoreka [IOK

6 crcTeMatiecKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus 1 0000IeHNe bubmmoreka [{OK
3HAaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM ps,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

bu6mmoreka [JOK
11 npupoie. CriocoObl OJTydeHUS
https://m.edsoo.ru/259b0asSb
Y MPUMEHEHHUE AIKAHOB
[uknoankansl: o0mas
¢dbopmMyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnuoreka [JOK
CTPOCHUA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHEHUE

n bubnuoreka [JOK

13 Pemrenne pacu€THbIX 3a7a4 Ha

https://m.edsoo.ru/bf84d8eb




OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIIUX
B ero cocraB. CuctemaTu3amms
1 00001IeHNe 3HAHW 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MoJieKkyn. CTpyKTypHas U LIUC-
TpaHC-U30MEPHS ATTKEHOB
dusndecKkrue 1 XHMUIECKHE
N bubnuorexa [JOK
15 cBolicTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl MoTy4eHHS U bubnuoreka [IOK
NIPUMEHEHUE AITKEHOB https://m.edsoo.ru/665dc058
[Ipaktuueckas pabota Ne 1 o
" bubnuoreka [JOK
17 teme "llosrydeHue sTuneHa u
. https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOUCTB
Peurenne pacu€THbIX 3a1a4 Ha
18 OIIpe/IeJICHUE MOJIEKYIISIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaJIueHbl: CONPSHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KYMYJIMPOBAaHHBIE.

OCOoGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a




XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

20 COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MMoJTydeHust U bubmmoreka [JOK
IIPUMEHEHNE AIKAINEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHU PSiJI,
obwas opmyna, Bu6nuoreka [IOK
22 HOMEHKJIaTypa, JIEKTPOHHOE U
https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJI, (pU3nYecKrue CBOMCTBA
23 XHUMHUYECKUE CBOMCTBA aJIKMHOB bubmorexa OK
https://m.edsoo.ru/23493a93
4 KauectBenHble peakuyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl OTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o
26 YPaBHEHUIO XUMUYECKON Bu6nmorera [IOK
https://m.edsoo.ru/5db8e526
peakuuu
7 Cucremaruzanus u 00o01eHne
3HaHUM 1O TeMeE
ApeHbl: TOMOJIOTUYECKUH psl,
obmras ¢popmyina,
)3 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnuoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (pusuveckue cBoiicTBa
29 XHUMHYECKHE CBOMCTBA aPEHOB: bubnmoreka [JOK

PpCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4




30

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKuuy IPUCOCAUHEHNUS,
OKHCJICHUE TOMOJIOTOB OeH30I1a

bubmuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

bu6mmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOM
(hopMyIBI OPraHUIECKOTO
BeIlleCTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoObl mostyueHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaSI CBA3b Me)K}Iy
pa3.]'H/I‘-IHI)IMI/I KJ1accaMHu
YTJICBOI0POJIOB

35

Pacué€tsl no ypaBHEeHUsIM
XUMHUYECKUX PEAKIIUH.
CucreMmaruzanys 1 00o01eHne
3HAHHH 10 TEME

36

[Tpupoaueiii ra3. [lonytHbie
He(TsHBIC Ta3bl

37

KameHnHbIi1 yroJib v poIyKThI
ero nepepaboTKu

bubmuoreka [{OK
https://m.edsoo.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepadotku. [Ipumenenne
MIPOJYKTOB NepepaboTKH HePTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB




l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE

bubmuoreka [IOK

40
CTPOCHUE; peaKIUU 3aMEIEHUA https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoyueit Ha
raJIOreHIIPOU3BOAHBIE.
41 Bzaumoneiictrue
JIMTAJIOTC€HAIKAHOB C MarHUeM H
IIHHKOM
Cucrtemaruzanusa 1 0000I1IeHne
. bubnuotexa [JOK
42 3HAHUU 110 pa3JIeIy
" " https://m.edsoo0.ru/20e8922
YrneBoaopo bt
43 KounTponbHas pabota o teme bubnuoreka [JOK
"Yraesomopoas" https://m.eds00.ru/95¢9e298
[IpenenbHBIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSII,
obmias popMysa, CTpOeHUE
oy P bu6mmoreka [JOK
44 MOJIEKYJI, U30MEPHUS,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, Gpuznyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
bubmuoreka [JOK
45 MpeJIeIbHBIX OJJHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
bu6mmoreka [JOK
46 NIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484 100000000000
CIIUPTOB
47 IIpocTsie a¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUsl,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3NYCCKUX U
XUMHYECKUX CBOUCTB

MHOroaroMHbI€ CIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [{OK

48
¢bu3nvecKkre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

bubmmoreka [{OK
49 MPUMEHEHHE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
50 (hm3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIa
b K

51 XuMuyeckue cBoicTBa (eHola nommorexa 110

https://m.edsoo.ru/037ca5t9

5 CriocoObl OTy4eHHS U bubnuoreka [IOK
npuMeHeHnne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
henonnr"

54 CucreMaru3anus 1 0000IIeHUE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b
ANbJIEruibl U KETOHBI:

ANIEKTPOHHOE CTPOCHUE
55 KapOOHWJILHOU TPYIIIBI; bubnuorexa [IOK

TOMOJIOTHUYECKHUE PsI/IbI, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




AHBI[CFI/I[[BI 1 KCTOHBI:

. bu6mmoreka [{OK
56 ¢u3nvecKrue CBOMCTBA; peaKuu
https://m.edsoo.ru/c887425¢
MPUCOEAMHEHUS
Peaknun oxucieHus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnmnorera [TOK
P https://m.edsoo.ru/a393baa9
aJbJICTUA0B H KETOHOB
53 Crioco0bI moTy4eHust bubnuotexa [JOK
AJIBJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
bu6moreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
(bu3uvecKue CBOMCTBA
XuMHYECKHEe CBOMCTBA
61 MPEeAeIbHBIX 0JHOOCHOBHBIX bubmorexa OK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0OeHHOCTH CBOICTB
& MYpPaBbUHON KHUCJIOTHI. bubnuorexa [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCcoOEHHOCTH CBOMCTB:
HENpeeIbHbIX U
apoMaTH4YeCcKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITeJ'H/I BBICIIHUX
Kap6OHOBLIX KHUCJIOT

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




[ToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTyueHust 1

65 pUMEHEeHHEe KapOOHOBBIX bubmmorexa [TOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxuble 3¢upsr:

66 TOMOJIOTUYECKHUM psJl, oOras bubnuotexa [JOK
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIcTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYECKOI0 BEIECTBA
[TpakTrueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/4866711b
kucioThl. CroxHbie 3pupbr"”

Kupsr: ctpoenue, (})mnt{ecxne BuGmiorexa LIOK
70 U XMMHUYECKHE CBOWCTBA
https://m.edsoo.ru/al9¢5bH98
(ruaposin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIepXKalIuX OCTaTKU bubnuoreka [JOK
HENPEACTbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
kucnoT. XKupsl B mpupojie

72 Mpb11a KaK COJIM BBICIIUX Bubmmorexa LIOK

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




KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. [lonstue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)

T'eneTuueckas cBsI3b
YTJIEBOJOPOJIOB U

bu6mmoreka [{OK

73
KHUCIIOPOZCOIEPIKAIIUX https://m.edso00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKINi

75 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJIOB U KJIacCU(pHUKAIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
TOJIMCaxapy bl )

Mounocaxapunsl: GU3HUECcKUe
N P ¢ bu6mmoreka [JOK
77 CBOMCTBA U HAaXOXICHUE B
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue riIroKo36bI, €&
bu6mmoreka [JOK
78 3HAYCHHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITSIIBHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO34. bubnuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384€e7
MIPUMEHEHHE TUCAXapUI0B

20 [Tonucaxapuapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508




XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKyCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
2 OIpEAENICHUE JIOJIM BbIX0O/1a bubnuorexa [JOK
MPOAYKTa PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOXKHOTO
23 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO pa3aeny https://m.edsoo.ru/08d4364c
KounTponbHas pabota no teme
84 "Kucnopoaconepxamue bubamorexa LOK
P P " https://m.edsoo.ru/42c6678e
OPraHUYECKUE COCTMHEHUS
AMUHBL: KITaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, nzomepus Bubnmorexa [IOK
PMYTId, Py, https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa U (PU3NUECKHE
CBOMCTBA
26 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWIMHA,
bubmuoreka [JOK
87 0COOCHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
bubmuoreka [JOK
88 pUMEHEHHE alln(aTHYECKIX
https://m.edsoo.ru/eal 38763
aMUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3ndecKre

https://m.edsoo.ru/d1773e80




cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

bu6mmoreka [IOK

90 OMOJIOTHYECKOE 3HAUCHIE
https://m.edsoo.ru/77df705a
amuHokuciior. Cuares u
TUPOJIN3 TIENITUIOB
91 benku xak npupoaHbIe bubnuorexa [JOK
MIOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.edsoo.ru/429e¢9899
. bubnunoreka IJOK
92 XUMHUUeCKHEe CBOIiCTBA OEIKOB 1
https://m.edsoo.ru/6237306d
A3zoTcoaepxalime
TETEPOLUKITHIECKIE
bu6moreka [IOK
93 coenuHenus. HykiaenHoBbie
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOEHUE U
OunosiornuecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenune skcnepuMeHTaIbHBIX
bu6mmoreka [JOK
94 3a7a4 110 TeMe
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHu4ecKue coeAMHEHU"
[IpakTuueckas paborta Ne 5.
95 Pemenne skcriepruMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3{df6
OPraHM4YeCcKUX COCTMHEHUMN"
KonTponsHas pabota o Teme
96 " A3oTcoaepKaliie bubmorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUEe COCAUHEHUS
97 OCHOBHBIE TOHSATHUS XUMUHU bubmuoreka [JOK




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpPU3alus 1

https://m.edsoo.ru/7aa63ebd

MTOJIMKOHACHCAITUS

08 IInacTmacchl. YTunauzanus u | bu6mmoreka [{OK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypallbHbII

99 CUHTETHYECKUE KaydyKH. 1 bubmmorexa [TOK

https://m.edsoo.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.edsoo.ru/5963a601
CHEIUaTFHOTO HA3HAYCHUSI
[TpakTuueckas padota Ne 6.

101 Pemenune skcnepuMeHTaNbHbBIX | bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IIJJACTMACC U BOJIOKOH"

O60011eHne 1 cucTeMaTu3alus

102 M3y4YEHHOTO MaTepuaa o Teme 1 bubnuorexa [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22ble8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TIPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SITIED. | bubmmoreka [{OK
XuMu4eckui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
) CrpoeHue 3IIeKTPOHHBIX 000JI049eK | bubnnorexa [JOK
aTOMOB, KBaHTOBBIC UHMCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaecknx 1 bubmuotexa [JOK
AJIEMEHTOB (S-, p-, d-, f-3meMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenne 31eKTpoHOB 1O | bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB
P Puryp bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHBbIC KOH(PUTYpAIIUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
bubnuoreka [JOK
7 anemenToB /. 1. Menaeneena, CBSI3b C 1
N N https://m.edsoo.ru/16957¢01
COBPEMEHHOU TeOpUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927




CucreMaruzanus u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

pacTBOpEHHOrO BelecTBa", "MosIpHas
KOHLIeHTpauus"

9
o TeEMe https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Bopoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€HTHBIE
1 BO3MOYKHOCTH aTOMOB. CBS3b bubmmoreka [{OK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYIN C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM
2 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIVMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonaTHE O AMCHEPCHBIX CHCTEMAX.
bu6mmoreka [JOK
14 [IpencraBienue 0 KOJJIOUAHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE paCTBOPBI: HACBIILICHHBIE U
bu6mmoreka [JOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannorugpatsr
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnorexa [JOK
pacTBoOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM
17 MMOHATHH "MaccoBas A0 bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4




13 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHN4Y€eCKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHast paboTa mo Temam
"Crpoenue atoma. [lepuoauueckuii
20 3akoH u [lepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanuss XuMuueckux peakiuia
B HEOPTaHMYECKOW U OPraHUYECKON
71 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEILECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIpEeBPALEHUS SHEPTUU TTPU
XMUMHUYECKUX PeaKIMsIX
Tennossie 3 (HEKThI XUMUUYECKUX
. bu6mmoreka [JOK
22 peakuuii. Tepmoxummuyeckne
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHEHUSIM
. bu6mmoreka [JOK
23 XUMHUYECKUX PEaKIuil 1
https://m.edsoo.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peakiuu, eé
24 3aBHUCHUMOCTD OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl
25 ['omMoreHHbIe ¥ reTepOreHHbIE peaKINu
26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOPOCTh XUMHUYECKON peakiuu"

OO6patuMmbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHUMHUYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[Ipaktuyeckas padora Ne 2 o reme
" bubnuorexa [JOK
28 Brusinue pa3myHbIX GaKkTOpOB HA
" https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
DNEKTPOTUTHIECKAs JTUCCOIHAIIHSI.
p bubmmoreka [{OK
29 CunbHbI€ U ci1abble AJIEKTPOJIUTHI.
https://m.edsoo.ru/5f766bdf
Cremnenp IUCCOLUALINA
Honnoe npousseaenue Boapl. Cpena
30 BOJIHBIX :CTBO oB. Boiopo Hbfﬁ Bubnmorexa [IOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokaszatens (pH) pactBopa
I'maponns coneit. Peakuu,
bu6mmoreka [IOK
31 MPOTEKAIOIIKNE B PACTBOPAX
https://m.edsoo.ru/09d5a9bd
3EKTPOJIUTOB
[IpakTrueckast padota Ne 3 o Teme
" bubmuorexa [JOK
32 XUMHUYECKUE PEAKIIMU B pacTBOPaX
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
. bu6mmoreka [JOK
33 peakuuu. BaxkHeume oKUuCIUTeIn U
https://m.edso00.ru/56226060
BOCCTaHOBUTEIHU
34 MeTo1 3eKTPOHHOTO (JIEKTOHHO- bubnnorexa [JOK
HOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEILIECTB https://m.edsoo.ru/93fb97d2
bu6mmoreka [JOK
36 Pemenue 3aaau pa3nyHbIX TUIIOB
https://m.edsoo.ru/5a859d16
37 Pemenue 3ana4 pa3anyHbeIX TUIIOB bubnunoreka [JOK




https://m.edsoo.ru/5afa265d

18 Cucremaru3zanus u 00o0IIeHne 3HaHUN bubmmorexa [IOK
1o reme "XumMuueckue peaxkiuun” https://m.edsoo.ru/c161eb85

19 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Tepuoandeckoit cucTeMe XUMHUECKHUX

bubmmoreka [{OK
40 anemenTtoB JI. 1. Menneneena u
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®u3nYeCKre CBOMCTBA HEMETAIIIOB
AmtoTponusi HeMETauIoB (Ha IpUMEpe
bu6moreka [IOK
41 KHCJIOpoJia, cephl, hochopa u
https://m.edsoo.ru/ef92c91c
yriiepojaa)

4 Bonopon: nonyaenue, puznueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxOXEHKUE B IPUPO/IE,

43 crocoObl MoJTyueHus, PU3nIecKue u Bubnmorexa [IOK

YACHIL, https://m.edsoo.ru/4e223795
XMUMHYECKHE CBOIMCTBA
l'anorenoBonopoasl. Baxunelmue
bu6mmoreka [JOK
44 KHUCJIOPOJICOJEpKAIIIE COSCAMHEHUS
https://m.edsoo.ru/6b3255e6
raJloreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHOCOOBI OJTYYEeHHSI TaJOTECHOB. bubnnorexa [JOK
IIpuMeHeHne TajJoTeHOB U UX https://m.edsoo.ru/6971aca4
COCIMHEHUI
IIpaktuyeckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME

"["anorexs!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MPOMBIIIJIICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

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

bubnuorexa [JOK

48 Oxcupl U NEPOKCUIBI 3
https://m.edsoo.ru/5c¢8816a0
bubmmoreka [IOK

49 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJIE€HUE B IPUPOJIE,
P PP bubmmoreka [{OK
50 CHOCOOBI OJyYeHUs], PU3NYECKUE U
. https://m.edsoo.ru/46afael 6
XUMUYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBonopo, cyabdumbt
POBOAOPOZ, CYbpHA https://m.eds00.ru/7c¢875999
Kucnoponconepxanme coefuHeHUS
P P N N bu6mmoreka [IOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[Ipaktuueckas padota Ne 5. Permenue

53 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubmmorexa [TOK

" P . i[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
ABOT: HaXO0XJEHUE B PUPO/IE,

54 crocoObl MoJTydeHus, PU3nIeCcKue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIbI
Kucnopoaconepxariue coequHeHUs

P P . . bubnuoreka [JOK
55 azota. OcCOOCHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCIJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuoreka [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059




docdop: HAXOKAECHUE B IPUPO/IE,
crocoObl NOJTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. @ochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 docdo c(ci)) e(bxcz ne kucinotel. Coyn bubmmorexa [HOK

P Z\[, prRatl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

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

bu6moreka [IOK
60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3ot u pochop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTM(UKALINH; bubnuoreka [IOK
(bu3UYeCcCKre U XUMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcun yraepoaa(Il), oxen

62 e I:)y:l(“];;) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [TOK
YHICPOAAEY), Y https://m.edsoo.ru/dba58adf
coJIH

bu6mmoreka [JOK
63 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edso00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
P A pHpon bubmuoreka [JOK
64 CHOCOOBI OMy4YeHUS, PUINYECKUE U
. https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcup kpemuausi(1V), kpemHueBas bubmuoreka [JOK
KHUCJIOTa, CUITUKATHI https://m.edsoo.ru/3170e7b1
bu6mmoreka [JOK
[IpuMeHeHne KpeMHUS U €ero
66 https://m.edso0.ru/393cdac0

coeguHeHuil. CTEKI0, ero nojay4yeHue,

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




BUJBI CTCKJIA

67 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmotexa [IOK
Aatp https://m.edsoo.ru/b624£801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponsHas pabora no teme bubnnorexa [JOK
"Hemeramnbsr" https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnnorexa [JOK
paboThHI, KOPPEKITUS OMIUOOK https://m.edsoo.ru/2b7e9510
ITonosxenne MeTajliIoB B
[Teprnoandeckoit cucTeMe XUMHUECKHIX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
' p https://m.edsoo.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mwme ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [[puMeHeHne MeTaioB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIIIOB https://m.edsoo.ru/42b872e3
bu6mmoreka [JOK
74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUN PSII HAIPSDKEHUI
P P P bubmuoreka [JOK
75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHHUS
https://m.edsoo.ru/94eb377a
METAILIOB
OO1ast xapakTepucTUKa MeTayioB [A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c¢26b3




XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[I/IHGHI/II;'I

O6mas xapakrepuctuka MmetayioB [TA-
rpynnsl Ileproanyeckoi cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u

bubmmoreka [{OK

77 .
KaJIBIUI: TIOJTydeHHE, PU3NICCKHIC U https://m.edsoo.ru/7¢c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
78 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
79 AIOMUHWM: TIOJTydeHue, Gu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmpoTepHbIe cBOWCTBA OKCHIA U
20 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUAHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenune 3ana4 pa3auyHbIX TUTIOB
[IpakTrueckas padorta Ne 7. Pemenue
bu6mmoreka [JOK
82 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Meranibl IJ1aBHBIX TOATPYIIIT
OO1as XxapakTepUCTUKA METANIOB
23 no6ounbIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
du3nuecknue 1 XMMUYECKHE CBOMCTBA
N bubmuoreka [JOK
84 XpOMa U €ro COeAMHEHUH, UX
https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
85 Baxwuerimme coenMHEHNsI Maprasia. bubnunoreka [JOK




[Tepmanranar kanus, €ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

duznueckue 1 XUMHUYECKUE CBOUCTBA

. bubnuoreka [JOK
86 xeinesa U ero coenquHenuil. [lonyuenue
https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
DU3NYECKUE U XUMUYECKUE CBOMCTBA
" . bubnuorexa [JOK
87 MeIU U €€ COCTMHEHHM, UX
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
28 IIUHKA ¥ €T0 COSAMHCHUM, UX bu6moreka [IOK
NpuMeHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
[IMHKA
[IpakTueckas padota Ne 8. Pemenue
bu6moreka [IOK
89 SKCIIEPUMEHTAJBHBIX 3aJ1a4 [0 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertasibl TOOOYHBIX MOATPYIII
bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edsoo.ru/a8b83d83
O06o01enre U cucTeMaTru3arus
bu6mmoreka [JOK
91 HM3y4YEHHOTO Marepuaia o Teme
" " https://m.edsoo.ru/e91fe975
Mertanbl
9 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Metasuibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKITUs OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUn
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bubnunoreka [JOK

Ilonstue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080fe1f0




Hayunble IpuHIKIIBI OpraHUu3anyuu

95 XMMHMUYECKOTO ITPOU3BO/ICTBA. | bubmuoreka [IOK
[IpombltieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE

96 OKpYXaIOIel Cpeibl U ero 1 bubmmorexa [TOK

pyxatot ped https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA. | bubnnorexa [JOK
JlexapCTBEHHBIE CpPEACTBA https://m.edsoo.ru/a6552721

08 Xumus nmuiy. Poibs xumun B 1 bu6moreka [IOK
00ecTeueHnH MUIIEeBON 0€30TTaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHelue

bu6mmoreka [IOK
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
https://m.edsoo.ru/61e69003
MaTepuabl
XHUMHS B CENBCKOM XO3SICTBE.
bu6mmoreka [JOK
101 Opranuueckue U MUHEpaIbHbIE 1
https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucreMaru3anus 1 0000IIeHNE 3HAHUI 1 bubnuoreka [JOK

10 TeEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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