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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo XMMHHM Ha YpOBHE CPEIHEro O0IIero oOpa3oBaHUsA
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM oOpazoBaTebHON MPOTrpaMMBbI CpeaHero o011ero
oopazoBanusa(POIl COO), npeacraBieHHbIx B DenepaabHOM TOCYIaPCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
yueOHOro mpeaMera «XuMuUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
Odenepanuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTellbHbIE TMPOTPAMMBI, |
OCHOBHBIX moJiokeHnid «CTpaTerum pasBuTHs BocnuTaHus B Poccuiickon
O®enepanuun Ha nepuon a0 2025 roma» (Pacnopsoxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11 kmaccos.
WN3ydyenue mpenmera, peaium3yeMoe B YCIOBUAX Jud(epeHnpoBaHHOTO,
npodUIbHOrO OO0y4YEeHHs, NPU3BAHO OOECHEYHUTh OO0IIE0OpPa3OBATEIbHYIO H
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO I
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUST O0Y4YEeHHUSI B OpraHu3alusax MpodeccuoHadbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHUS» TOoJydaeT
HOAPOOHYI0O  MHTEPHPETAlMl0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIE€NIEH, COAepKaHUs,
pe3ynbTaToOB OOy4YEHHUs] M TpPeOOBAaHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJICYIOLIME BBIMIOJHSEMbIE MPOrPaMMON IO
XUMUU (QYHKIUU:

e UH(OPMAIIMOHHO-METOAMYECKAs], peaau3alus KOTOpol oOecreynBaeT
NOJydYeHUE TNPEACTABICHUS O UENAX, COJAep)KaHuHu, OOIIel cTpaTeruu
oOy4deHHMsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MTPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpouis;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast MpeayCcMaTpUBAET
OIpEACNICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIbHOCTH
U3Y4YeHHUs] Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COAEPKATEIbHON OCHOBBI
KOHTPOJII U OIIEHKM O00pa30oBaTENbHBIX JOCTHXKEHUU OOYUYaIOLIUXCS B
paMKax WTOrOBOM arTecTalu B (OpME EIUHOTO TOCYIapCTBEHHOI'O
HK3aMeHa N0 XUMUHU.

[Iporpamma a1 yriayOnEéHHOTO U3y4EHHS] XUMUM:



e YCTAQHABIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpXNaHHUE, 00s3aTebHOE
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
COoZIepKaTeJIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e JAET MPUMEpPHOE paclpeesieHne Yy4eOHOro BPEMEHHU, PEKOMEHyeMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpeyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh HM3y4eHUs Y4eOHOro
Marepuajia ¢ y4€ToM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e AT METOJMYECKYIO MHTEPHPETALMIO 1IeJIel U 3a]a4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  pe3yJbTaTOB OCBOEHHMS OCHOBHOM 00pa30oBaTeIbHON
pOrpaMMbl CpEeIHEro o01ero o0Opa3oBaHUs (JINYHOCTHBIX,
METanpeAMETHBIX, MPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4e€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMeE IO XMMHH IPELYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOyYE€HHMEM XHUMHUM Ha YPOBHE OCHOBHOIO OOILETro
oOpa3oBaHusa. 3a mpeleNaMyd  YCTAHOBJIEHHOH NIpoOrpaMMOMl MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOW COCTAaBIISIONICH,
KOTOpasi JIOJKHA OIPEAENSATHCS B COOTBETCTBHM C HAIIPABIEHUEM KOHKPETHOTO
npoduinst o0ydeHusl.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJEHHOro YpPOBHEH B cHCTEME
muddepeHmpoBaHHOTO 00y4YeHHUsT HA YpPOBHE cpefHero oomiero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
IIPEEMCTBEHHOCTH € IOCIEAYIOUIMM  JTallOM  IOJY4YEHUS  XUMHYECKOIrO
o0pa3oBaHHs B paMKaX HW3Y4YCHHUS CIELUUAJbHBIX €CTECTBEHHO-HAYYHBIX H
XMMHMUYECKUX JHUCUUIUIMH B By3aX U OpraHU3alUsAX CPEIHEro MpodheccuoHalIbHOIO
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha  pPacCUIMpEeHHe U  YIIyOJeHHEe TEOpETHUYECKOH |
IPaKTUYECKOM MOATOTOBKH OOY4YaIOUIUXCsl, BHIOPABIIUX OMpPEAeIEHHbBIN TpOoPHIib
00y4eHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETO MOJYYeHUS] XUMUYECKOTO
00pa30BaHus B OpraHU3alUsaX NpoeccuoHaNIbHOro o0pazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHET0 00IIero oOpa3oBaHUs
U3y4YeHHE npeaMera «XHMHUS» OpPUEHTUPOBAHO TAaKKE€ Ha pElIeHHE 3a1ay



BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUSL 0Oydaroumxcs, Ha (OpMUPOBAHHE Yy HUX
OOIIEUHTEVIEKTYaJIbHBIX YMEHUH, YMEHUU palyoHaIM3aluu y4eOHOro Tpynaa U
00O0OIIEHHBIX CIMOCOOOB  JEATEIBHOCTH, MMEIOMMNX  MEXKIUCIUTIITMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBasiomuMu npeamera «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO H3Yy4EHHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpenesaeHnn moaxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHM3allMy COJIEpPX aHUS STUX KYpCOB B MpPOrpaMMe MO XUMHUU 3a OCHOBY
npudaTel nojokeHus OI'OC COO o paznmuuusx 0a30BOr0 W yriayOJa&HHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy coaepxkanus KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTaBJIIET COBOKYIHOCTb NPEAMETHBIX 3HAaHUU H
YMEHHM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Yy4Y€HHUs NpeaMera. IJTa cucreMa
3HAHMM MOJY4YaeT OINpEAETIEHHOE TEOPETUYECKOE JOIMOJHEHUE, MO3BOJIIOLIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEJIMYEHUs OOBEMA 3HAHMUM O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MIPEICTABICHUA O CTPOCHHM BEUIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKINi, pACCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHaMuKkH. M3ydeHune mnepuoamveckoro 3akoHa U llepuoanueckoit
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKHUX MPEJICTABICHUSIX O CTPOCHUHM aToMa. XMMUYECKasi CBA3b
OO0BSCHAETCA C TOYKH 3PEHUSI DHEPreTUUECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKe C TOYKU 3pEHMs] MEXaHU3MOB e€ oOpa3oBanus. M3yuenue
TUIIOB ~ peakud  JomoiHsercs  (GOpMUpPOBAHUEM  MPEACTaBICHUM 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOIN3E PACIlJIABOB U PACTBOPOB BEIIECTB.
B Kypce opraHM4eckoll XMMHUHW MNpPU PACCMOTPEHHH PEAKUUOHHOM CIIOCOOHOCTH
COEIMHEHUMN yJiensieTcss 0co00e BHUMaHKE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAX PEAKLUN.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpPKAaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3YyYEHUS JUI KJIaCCOB ONMpeneNEéHHOro npoduis (raaBHbIM
o0pa3oM Ha WX CTPYKTypy W XapakTep [IOMOJHEHWHA K OOmel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIC MPEAMEThI. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3UYECKOro Mpoduist O0IbIIoe
3HaYeHue OyAyT UMETh 3JEMEHTHl yueOHOro marepuaina no oomeil xumuu. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUM B XMMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHas TeOpHsl B (U3UKE), 3aKOHBI COXpPaHEHMs



MacCbl M DHEPIUH, 3aKOHBI TEPMOJMHAMHUKHM, DJIEKTPOJIU3d, NPEIACTABICHUSA O
CTPOECHHHU BELIECTB U IPYTOE.

B TO Xe BpemMs B COOEpKAaHMM NIpeAMETa [ KJIACCOB XUMUKO-
OMOJIOrHYecKOro npoduiis OOJBUINI yAENbHBIM Bec OyJeT MMETh OpraHuyecKas
xumus. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTh  JJisi  Oosnee
OOCTOSATENBHOI'O  PACCMOTPEHUsI XMMHMYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUAbL, OEJIKW, VYIJI€BOAbl, HYKJIECHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIYKAT OCHOBOM [JIi M3Yy4YEHUS
CYLIHOCTH MPOLIECCOB (DOTOCUHTE3A, IbIXaHUs, TUIIIEBAPEHMUS.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHMS, OCBOCHUS
OO0IIEHay4YHbIX METO/I0B ITO3HAHMSI U OIbITA IPAKTUYECKOIO IPUMEHEHUS HAyYHbIX
3HaHUU H3ydeHUEe mpenMera «XHUMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3IX C YY4E€OHBIMM IpeaIMETaMH, BXOJSIIUMU B COCTaB
npeaMeTHhIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uH(popMaTuKa» U «PycCckuil A3bIK U TUTEpATypay.

[Ipu w3ydyenun yueOHOro mnpenmera «XUMHsD» Ha YrIYyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O M CPEIHEro ooiiero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil MEPBOCTEIIEHHON 3HAYUMOCTHU SIBJIsIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHUU Kak OOJIACTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOM
NEATENBHOCTH YEJIOBEKA U OJHOIO0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
TOW 3ajjaud Ha YriayOJIEHHOM YpPOBHE HW3Y4YEHMs] MpeAMeTa Ipearoiaraet
peanu3annio TaKUX LeJIeH, Kak:

e (opMupOBaHHE TMpPEJICTaBICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M NTO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojlu B oOOecreueHuu
YCTOMYMBOrO  pa3BUTUS  4YEJIOBEUYECTBA: B  PEIIEHUU  MpodiiemM
HKOJIOTUYECKON, SHEPreTUUECKONW M MUILEBON O€30MaCHOCTH, B pa3BUTUHU
MEJULMHBI, CO3JAHUH HOBBIX MaT€pHaJIOB, HOBBIX UICTOYHUKOB YHEPTHH, B
00ECreUeHNN palMOHAIbHOIO MPUPOAOIIOIB30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKA, a TAaKKE DKOJIOTMYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U IIPUPOJHON CpEAE;

e OCBOCHME CHUCTEMBl 3HAHMM, JEKalluX B OCHOBE XHMHUYECKOH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: (yHIaMEHTAbHBIX
NOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOEHMM BEIIECTBA HA PAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HaIMOJEKYJISAPHOM, O  TEPMOAWHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMWYECKHUX DPEaKUUid, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU HJIs1 OOBSICHEHUS
KJIFOUEBBIX HJIEW W NpoOJEM COBPEMEHHOW XUMHH, sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLICHKHU C MO3UINHI YKOJIOTrHYeCKOi 0€30IMacHOCTH IIOCIIEACTBUHI
OBITOBOM W TIPOM3BOJACTBEHHOM [EATEIHHOCTH YEJOBEKAa, CBS3AHHOU C
XUMUYECKUM  IPOU3BOJICTBOM, HCIOJB30BAaHUEM U  IepepaboTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOAaX  IIO3HaHWS,
HEOOXOJIMMBIX i1 TPUOOPETEHHs] YMEHUN OpPUEHTUPOBATHCA B MHpPE
BEIIECTB U OOBSACHEHUS XUMHUYECKUX SIBJIICHUM, HMEIOLIUX MECTO B
MPUPOJIE, B MPAKTUYECKON NEATEIbHOCTU U MIOBCEAHEBHOM KU3HMU.

B mnmane peanu3anuy NEpBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI [ETOCTHON CHUCTEMBI CPETHEro o0IIero oopa3oBaHUsS NPU H3YyUCHHUH
npeamera  «XUMHUS» Ha  YrJyOJEHHOM ypOBHE OCOOYIO  aKTYyalbHOCTh
npuoOpeTaroT TakKe e U 331a4H, KakK:

BOCIIUTaHUE YOEXKAEHHOCTU B TMO3HABAEMOCTH SBJICHHN MPUPOJIBI,
YBOXCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKHX M
MPUKJIAJHBIX HMCCIIEIOBAHUN B XUMUHU, (HOPMHUPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllMU K OOYUYEHHI0O M TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAHWIO  HAa  OCHOBE  YCBOGHUS
00I11eYeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CamMOOOpa30BAHHMIO M HEMPEPHIBHOMY OOPa30BaHMIO Kak
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON W OOIIECTBEHHON NIEeATEILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3J0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHUpOBaHWE YMEHHMH W HABBIKOB Pa3yMHOTO MPUPOIOIOITH30BAHUA,
pa3BUTHE IKOJIOTUUECKON KYJIbTYpPhI, TPUOOPETEHHE OIbITAa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO0111ee YUCIIO0 YacoB, MPETYCMOTPEHHBIX JUIsI U3YUYE€HUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIriiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tulbl TUOpUAM3alMK  aTOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUmNbl NEepeKpbIBaHUS ATOMHBIX OpOWUTaNed, G- MU T-CBA3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHuss opraHuueckux coeauHeHnit A.M. byriaepoa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAUHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE (DOPMYIIBI.
CrpykrypHble (QOpMyibl pa3IM4HBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHas. M3omepus. Bunabl wn30MepHM: CTPYKTYpHas, NPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o kiaccudukaluu opraHuueckux BemiecTB. [lonarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOoMeHKkJaTypa oprannueckux coeauHenuii (IUPAC) u TpuBHalibHblE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBPALlEHUI:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIIBITHI II0 IIPEBPAIECHHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(maBneHue, OOYrIMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYII
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonorudeckuil psj aakaHoB, oOuias gopmyiia, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, SP°-
ruOpuan3anusl aTOMHBIX OpOWTaneil yriepoaa, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XHAMHUYECKHE CBOMCTBA AQJIKAHOB: PEAKLUUN 3aMEIICHMs, W30MEpHU3aLuH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O6mmas popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS M XHMHYECKUX CBOMCTB MaJblX (LUKJIONPOIAaH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['omonornueckuii psjn ajakeHoB, oOrias ¢hopmya, HOMEHKIIATYypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MONEKYN AaIKEHOB, SP°-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (uc-tpaHc-) wuszomepus. DuU3NyecKHe CBONCTBAa aJIKEHOB.
XVMMHMYECKHE CBOMCTBA: PEAKUMU IPUCOCIUHECHUS, 3aMEIIECHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBsI3W, NOJauMepu3anuu u okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONpsbKEHHBIE, U30JIUPOBAHHbBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOICTB
CONpPsKEHHBIX  AMEHOB, 1,2- wu 1, 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AUEHOB. CrIOCOOBI MOJTy4eHUsI U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKHE  CBOMCTBA:  PEAKUUU  MPUCOEAUHEHMS,  JUMEpU3alud U
TpUMEpPHU3ALNH, OKUCIEHUA. KUCI0THBIE CBOWCTBA aJKWHOB, HMEIOIINX KOHIIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHBIE peakiinK Ha TPOMHYIO CBsA3b. CIOCOOBI MOMy4eHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMOJOruyeckuid psii apeHoB,
obmiast (opMyia, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJEeKynbl OeH3oya. Du3mvyeckne CBOWCTBA apeHOB. XHUMHYECKHE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B O€H30IbHOM KOJIbIIE U
YIIEBOJOPOJIHOM pPaJHMKale, PEaKIUU MPUCOECIUHEHHUS, OKHCJIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIBLIE Ha MpHUMEpEe AIKWIbHBIX PagUKajoOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus ctupona. CrnocoObl MoydyeHus: u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonmyrHeie HedTaHble ra3sl. HegTh n €€ mpoucxoxaeHue.
KamenHbIi1 yroiab ¥ npoaykThl ero nepepadbotku. CrnocoOsl nepepaboTKu HEPTH:



NEPETOHKA, KPEKUHT (TepMHUUYECKHH, KaTaTUTHYECKU), PUGOPMHHT, MHPOJIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBSA3h MEXKIY Pa3IMUYHBIMU KJIACCAMH YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJlOTéHa Ha THAPOKCOTPYITY, HHUTPOTPYNNY, ITHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zauMopeicTBie IUTAIOT€HAIKAHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEIIECTB M WX IMPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJACcCOB (oOeclBeurMBaHUE OPOMHON WIU
MOMHOW BONBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTHUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMyd IJIACTMACC, KaydyKOB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJI
YIIICBOOPO/IOB 1 TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xamniue oprannyeckue coeIMnHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa U  kiaccudukanus. Du3nueckue CBOMCTBA  MPEAENbHbBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOMHBIE CBS3UM MEXIAY MOJICKYJIaMU CITHPTOB.
XVWMHYECKUE CBOWCTBA: pEaKlUHW 3aMelIeHUs, JeTujpaTaliuu, OKHUCIICHHS,
B3aMMOJICHCTBHE C  OPraHMYECKUMH W  HEOPraHWYCCKUMH  KHCIIOTaMH.
KauecTtBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE ATaHOJIa U METAaHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3oMepus. OcobeHHoCTH (PU3NYECKHX U
XUMUYECKUX CBOMCTB.

MHoOroaTOMHBIC CIHUPTHI — ATWICHIIMKONb W TimnepuH. dumsudeckue u
XUMUYECKAE CBOMCTBA: PEAKIIUU 3aMEIICHUSI, B3aUMOJCHCTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KadyeCTBEHHas peakidusd Ha MHOTOaTOMHbBIC
cupthl. [IpencraBneHne 0 MeXaHW3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
JleiictBue Ha opranuzM uenoBeka. (CrnocoObl TMOJIy4eHUsT W MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enHon. CTpoeHHE MOJEKYJbI, B3aWUMHOE BIUSHUC THAPOKCOTPYIIBI U
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObl monyueHus u npuMenenne penomna. Genondopmanpaeruanas cMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJIATypa. DuU3MYecKHe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHUYECKHE  CBOWCTBA  QIBJACTMAOB U  KETOHOB:  pEaKLUU
npucoenuHeHuss. OKUCIEHUE albIEruA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTUbL
Cnoco0ObI MOTy4eHUS U IPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KMCHOT. 30Mepust 1 HoMeHkIaTypa. dusznueckue cBocTBa
OJTHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHCIOT. BomopomHbie CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus HTepuUKalUU, PEaKIUU C Y4YacTHEM YIJEBOAOPOJIHOTO paauKaia.
OCOOEHHOCTH CBOWCTB MYpPaBbHHOW KHUCIOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3upax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpemcraBuTeny BBICIIHX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
JIUHONEeH08as KUCIOThl. CIIOCOOBI OJYyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upbl. ['omonoruueckuilt psan, oOmas dopMmyna, HU30Mepus U
HOMEHKJIaTypa. PU3NYECKME M XUMHUYECKUE CBOWCTBA: THUIPOJU3 B KHUCIOW U
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTaTKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpBbLUIA KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnueckue CBOMCTBA M HaxoxkJeHue B mpupojae. DoTocuHres.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMU C Y4aCTUEM CHUPTOBBIX U AJIbIACTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHHE B KU3HEICATEILHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MaJIbTO3a U
nakTo3a. BoccraHaBnmBarolye 1 HEBOCCTAHABJIMBAOIINE AUCAXapuabl. [ naponus
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
MJIMKOTeH W Hemnoio3a. CTpoeHue MakpoMOJEKYJ KpaxMmana, TJIMKOT€HAa |
LHEJUT0I03bl.  PU3NYECKUME CBOMCTBA Kpaxmajga M UEJUI0JIO3bl. XHUMUYECKUE
CBOMCTBA Kpaxmalia: THAPOJIU3, KAYECTBEHHAS PEaKlus C HOJAOM. XHUMHUYECKHE
CBOMCTBa NEJUTIOJIO3bI: THUIPOJU3, TojlydeHrue 3(GUpoB 1emtoa03bl. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CITUPTOB B BOJI€, B3AUMOJICHCTBUE STAHOJIA C HATPUEM,
OKHCJICHHE ATHUJIOBOTO CIUPTA B aJIbJICTH HA PacKaJ€HHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), KAa4YeCTBEHHBIC PEAKIMW Ha ambJeTHABl (C THAPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalsia ¢ MOJIOM, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaM «CIupThl |
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanuys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (Gopmyna, n3oMepus, HOMEHKJIATypa U (HU3UUIECKUE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHUIIMH — TIPEJCTaBUTENIb aMUHOB apomMaruyeckoro psjga. CrpoeHue
aHWIMHA. B3anMHOE BIHMsIHUE TPYIIT aTOMOB B MoOJIeKyJie aHuiInHA. OCOOCHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIYYCHHUST W TIpUMEHEHHE anudaTrndeckux amMuHOB. [lomyueHwe aHwWIMHA W3
HUTPOOEH30J1a.

AwmuHokucnoTel. HoMeHkmarypa u uzomepusi. OTenbHbIe MIPEICTaBUTENHN O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3ndeckwe CBOMCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaknusl TOJUKOHICHCAIIMN, OOpa30BaHWE TIENTHUIHOW CBS3H.
buonornueckoe 3naueHne aMuHOKUCIOT. CUHTE3 ¥ THAPOJIN3 METTH/IOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOopeHre OCIKOB B BOE, JeHATypanus OCTKOB IMPH HArpeBaHWU, IIBETHHIE
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A3oTcojzepKalue  opraHu4eckue  coenuHeHus» U «Pacmo3HaBaHue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbI€e COeUHEHMS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lonumepHbie Marepuanbl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nna.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHUE OJKCIEPUMEHTANbHBIX 3adad no Teme «Pacrmo3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoNeKymsipHON (OpPMYIbI OpraHHYECKOro COCAMHEHUS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o Mmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMu W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (QOpMYyIIbl
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUUH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXXpeaAMETHBIX CBI3€U NPU U3YYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHajM3, CHUHTE3, KilaccuduKaius, HaOIOJeHUEe, H3MEpPEHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHHUE
BEIIECTBA, (PM3MYECKUE BEIMYMHBI, €IWHULIBI HU3MEPEHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepoTpO(HBIA THUI MUTaHUA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3HbIe HCKOMAEMBbIE, TOILIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siep. XUMHUEeCKUil snemeHT. M3oTonbl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanus XuMuyeckux 3JeMeHToB (S-, P-,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(MUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3zb MEPUOAUMYECKOTO 3aKOHA M llepmognyueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoauueckoro 3akona /[.11. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBIN. DHEprus u JyinHa cBsi3u. [[0IApHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOW cBsizu. KparHble cBs3u. BonpoponHas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHrne 0 KOMIUIEKCHBIX coeTUHEHUsAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO — CTpPOE€HHUS.  Twmbl
KPUCTALTUYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctunHble pacTBOphl. [Ipencrasienue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHHS KOHIIEHTpAIMM PacTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucrauioruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOpraHUYeCKUX BeleCTB. TpuBHUATILHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu MPU XUMHUYECKUX peakiusax. TeraoBbie 3P(EKThl XUMUUECKUX PEaKIUu.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakiuu. Karanns u karaims3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakiuu. XuMu4deckoe paBHoBecue. KoncranTa
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccoumanmu. Cpella BOJHBIX PACTBOPOB: KHUCIOTHAas, HEUTpalibHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCJICHUSI.
OkucnuTenb M BOCCTAHOBHUTENb. I[Ipolecchl OKUCIEHUS W BOCCTAHOBIICHUSI.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIoKEHUE TMEPOKCHIA BOAOpPOAA B IIPUCYTCTBUU Karajaus3aropa, MOJIEIU
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpeIeIICHHE
cpeAbl pacTBOPOB C IOMOIIBK) HHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi xuMmusi.

[lonoxenne HemeraiuioB B llepuomnyeckon cuUCTEME  XMMHYECKUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. ITlomydenue, ¢uznueckrne W XUMHUYECKHE CBOWMCTBA: PEAKIIUU C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MONYYeHHUs, PU3HMUECKUE U
XUMHUYECKUE CBOMCTBA. [ aoreHoBoaopoasl. BaxkHenne KUCIOpOACOAEpKaIe
COeIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE COCOOBI MOJIYYEHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. HaxoxneHue B mpupoje, CIOCOObI MONYy4eHHUs, (U3HUECKUE U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. Haxoxaenue B mnpupoge, cnocoObl MNOJdy4yeHus, (usudyeckue u
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI ¥ UX coJid. OCOOCHHOCTU CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €ro coelMHEHUMN. A30THbIE y100peHusl.

®ochop. Haxoxnmenne B mpupoze, CrocoObl TONydeHUs, (HU3UIECKUE U
xumuueckue cBoictBa. Dochuasl u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxoXIeHHE B MOpUpofe. AJUIOTPONHBIE  MOIU(DUKALINU.
Ou3nyeckue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOPA30BAHHBIX
yraepogom. Oxcun yriepona(ll), okcua yraepoga(lV), yrompHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHrne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €O
COETMHEHNH.

Kpemuunii. Haxoxxnenue B mpupojie, CrocoObl MOdydeHus, (U3NYECKUe u
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[IpuMenenne KpeMHus U €ro coeqnHeHUM. CTEKII0, €ro MOJydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckor CUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUI psiJ  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJUIOB: THPOMETAILTYPIHS, MUPOMETAILITYPTHSI,
anektpomeramutyprus. [loHsitue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetawoB |A-rpynnsl [lepuoanueckoid cUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kamwmii: mnonydeHue, (Qusmyeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHHE TMPOCTHIX BEHIECTB U UX COCIUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMHUHMI: MOTydYeHue, (PU3NUYEeCKue U XMMUYECKHUE CBOMCTBA, TPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX SJIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl U auxpomaThl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Pu3nyecKkne M XUMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHEHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
ruapokcuabl u coau xenesa(ll) u sxenesa(lll). [Tomyuenue u mpuMeHEHHE Kee3a
U €ro CIUIABOB.

DOU3NYECKUE U XMMUYECKUE CBOMCTBA MEIIU U €€ coequHenni. [lonyyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCHJIA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U MIETOYHO3EMETIBHBIX METAUIOB C BOAOW (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIIOT U
1IeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHWYECKUE aHHMOHbBI, KATUOH BOJ0POa
U KaTHOHBI METAJVIOB, B3aMMOJCHCTBHE THUJPOKCHUJIOB AJFOMUHUS U IIUHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O Hay4YHBIX METO/JaX TMO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIICIOBAHMUS.
Hayunbie npuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOACTBA. [[poMBITIIEHHBIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCJIOTHI, MeTaHoJa). [IpoMbIlieHHBIE CIOCOOBI MOMYYEHUS METAIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xumuu B o0ecrieueHr S3HEPreTuuecko 0€30macHOCTH.

Xumua U 300poBbe uenoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poiib XuMHUM B pa3BUTUN MEIHUILIMHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHsie cpeactBa. beiToBas xumus. Ilpasuiia
0€30MacHOr0 KCMOJIb30BAHMS MPEMapaToB OBITOBOW XUMUU B TIOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHnvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KepaMHKa.
Marepuansl 11 3JIEKTpOHUKUA. HanoTexHOMOrMM.

PacuérHble 3agaum.

Pacuérpr: mMacchl BemjecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJHMYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOrO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIECTB,
Macchl (00bEMA, KOMMYECTBAa BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3
BEIIECTB MMEET MpUMeEcH, Macchl (00bEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTA
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJM W MOJSIPHOM
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETHUYECKN BO3MOXKHOTO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOITUX €CTECTBEHHO-HAYYHBIX IMOHSTHI, TaK M MOHATUN, IPUHATHIX B OT/IEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOZEINb, MOJEINPOBAHUE.

@dusuKa: Marepus, MHUKPOMHUD, MAaKpOMHp, aTOM, OJJIEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICATBHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kierka, opraHu3M, dKocucTema, omochepa, MeTadoIm3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOMbI, HYKIICMHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK DHEPIUU B DKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMIAEMbIE, TOILIUBO,
peECYPCHI.

TexHonorus: XMMU4Y€ecKass TPOMBIIUIEHHOCTb, METALUTYPIrusi, CTPOUTEIbHbIC
MaTepuaibl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUIEHHOCTD,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETUYECKHUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOT'HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-ACATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSI MpEeAMETa «XHUMHUS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHUsI BBIACICHBI  CICIYIOIIME COCTaBJISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MIPABOCO3HAHMS, DKOJIOTHYECKON KYJITYPBI; CITOCOOHOCTh CTABUTH II€JTH U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEILHOW M MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIecce peaan3alinu 00pa3oBaTelIbHON AeSTEILHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS MpPEAMETa «XUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEM,
YBOKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/ay, BHIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOI'O OTHOILIECHHUS K HWCTOPUYECKOMY M HAy4HOMY HACJIEAUIO
OTECUYECCTBEHHON XMMUU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHYECKOIO
IIPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTEbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHWCKOB,
IIOCTOSIHHOT'O TPYAa YYEHBIX U ITPAKTUKOB;



MHTEpEeCa U I[I03HABATEIIbHBIX MOTHBOB B TIOJYYEHUM M MOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYallUH, CBS3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBLIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUMN
IOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 370poBOro M Oe3omacHOro o0pa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJI O€30I1acHOr0 OOpalleHus C BeElIeCTBaMHU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEINBHOCTH;

NIOHUMAHUS LEHHOCTH IPAaBWJ HWHIUMBHUIYAIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TOCJEJICTBUN U HENPUATUS BPEIHBIX NPUBBIUEK (yHnoTpeOJsieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PELUICHUHM NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIOIAM TPYyJa U pe3yJibTaraM TPYJI0BOM JAESITEIIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HMHAMBUAYaJbHONH TpaeKTOpUU
oOpa3oBanus, Oymymiedl mpodeccrmu W peamu3amui COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKU ILIEJIECOO0PA3HOr0 OTHOUIEHMSI K NPUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIILHOM CPEJIbI;



OCO3HAHMUSI HEOOXOIMMOCTH HMCHOJb30BAHUS JOCTHOKEHUM XHUMHMHU IS
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XHMHUU JJII  COBPEMEHHOM
UUBWIN3AIMA: B €€ T'YMaHHUCTUYECKOM HAINPABICHHOCTA W BAXHOMW POJIM B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUH MEAHUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U DKOJOTUUECKH KOM(POPTHOM KU3HU KaXOT0 YJIeHA
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOAIINX B HEM M3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHbBIC 3aKJIFOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB M HWMEIOMIMXCA JMJAaHHBIX C TIEJbI0 TIONy4CHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEJIBHO HCIIOJb30BaTh XHMHYECKHE 3HAHHUSA IS
penIeHus mpobJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUW 110 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HMHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3iudHbIX chepax npodhecCuoHaAITbHOM
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYArOIIUXCS
MEXKTUCITUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYIHBIE TOHSATHS, OTPaKAIOIINE
IICJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEMU(UKY METOJOB ITIO3HAHMS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
nporiece, CucTeMa, HayIHbIH (DakT, MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpusi, UCCIICIOBaHKE, HAOTIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHBIE ydeOHBIC JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCII0JIb30BaTh OCBOEHHbBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS W YHHUBEPCAJIbHBIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHUKAaTHBHBIMH ¥  PETYISTHBHBIMHU
JICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JOCTHKEHU S, COOTHOCUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTaBJICHHBIMHU IIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJIs1 OOBICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJjacCH(HUKAIMKU BEIIECTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W IPOTHBOPEUMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICITH, TTPEOOPA30BBIBATh MOJICTbHBIC TPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — MpU PEUICHUU YYEOHBIX IMO3HABATENBHBIX MU MPAKTUYECKUX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJICNLHBIC MPECTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKIICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEILHOTO ITUTAHUPOBAHUS W TPOBEICHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
IpOIECcCa, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yabTaT, (HOPMYIUPOBATH
0000IIIeHHSI U BBIBO/IBI OTHOCUTEIHHO JTOCTOBEPHOCTH PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
JESITeNIbHOCTH, MPOSBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIHLHOMY
IOUCKY METOJOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IU4HbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ uapopmanmei:

OPHEHTHUPOBATbCA B PA3JIMYHBIX HWCTOYHWUKAX HWHPopMamu (HAy4IHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETa), aHAnM3upoBaTh WHOOPMAIUIO Pa3TUYHBIX BUIOB U (HOpM
IpeCTaBJICHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTb;

bopMyIupoBaTh 3aPOCHl U MPUMEHATh PAa3TUYHBIE METOMBI MPHU TOUCKE H
orOope wuHPOPMANMK, HEOOXOMUMOW I BBIMOJHEHUS Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT HKCIHOJIb30BaHUS HUHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MPEACTABICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIBI, PUCYHKU U JPYTHUE);

UCTIONb30BaTh HAyYHBIA S3bIK B KauyecTBE CpEICTBAa MpH pabore cC
XUMHUYECKON MH(pOpMaIMe: NpUMEHSATh MeXnpeaMeTHble ((pusnueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMYIIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XO0A€ AHUajIora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIILHOM NEATEIbHOCTH,
ITOJIyYEHHBIX CAMOCTOSTENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUU
XUMUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaIU3aIlii y4eOHOro MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM MpH
BBIMIOJIHEHUM Y4E€OHBIX M MCCIEIO0BaTEIbCKUX 3a/Jay, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHPHOCTH Ha OCHOBE CaMOaHallu3a W
CaMOOILICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI TI0 XUMUU HA yTIyOIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOOPA30BAHUIO 3HAHWM, BHUJBI JESATEIHHOCTU
10 TOJIYYCHHUIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHWUW B Pa3IMUHBIX y4eOHBIX
CUTYalHsIX, a TAK)KE B PEAIbHBIX KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C XuMueh. B
nporpaMMme IO XHMHH TPEAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ POJU B OOCCINEYEHHH YCTONYUBOIO
pPa3BUTHS YETIOBEUYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUM MEIWLIMHBI, CO3/IaHUU HOBBIX MAaTEPUAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBbIO U IPUPOJHOM CPELIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIAraroIye MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMsl aTOMHBIX OpOuTanel, HOH, MOJIEKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKasd,
ONTHYECKas), HW30MEPbl, TIOMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akoH [[. W. MengeneeBa, T€OpUs CTPOEHHS] OPraHUYECKHUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTaBICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekTl, opueHTanTsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSITeIbHOCTH ~ 4YeNOBeKa, OOIIMX  HAy4yHbIX  MPUHLUIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOM3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

C(pOPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU INOHATHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XMMHMUYECKUX PEAKLIMN M PAaCKpPbIBaTh UX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIUH  MOCPEACTBOM  COCTABIICHMS
ANEKTPOHHOrO OallaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHU UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJl OPraHMYECKUX BEIIECTB IS MIUTIOCTPALIUU
UX XUMUYECKOT0 U MIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJacCcy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOM
Homenknarype (IUPAC) u npuBonuth TpUBHAIbHBIC HA3BaHUS JISI OTJCIbHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EHOJ, (opManbaeruj, aueTalbJerujl, aleTOH, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TVIMIAH, aJlaHuH, MaJIbTo3a, (PPYKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U JPYyTrHUe);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHUS TPUMEHSTh IMOJIOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiecTB A. M. BytnepoBa 7151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckrue W XUMUYECKHE CBOWCTBA THIUYHBIX TMPEACTABUTEICH Ppa3IMnIHBIX
KJIACCOB OPraHMYECKUX BEUIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJHCHOB,
QIKWHOB, apOMaTHYECKUX YIJIEBOAOPOIOB, CIUPTOB, AalbJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JU- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ TCHETHMYECKYH)  CBA3b  MEXKIY HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OPraHUYeCKUX COCTUHEHHUH OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Ceipbsi (HE(dTh, NTPHUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro mepepaboTKu U
MPAKTHYECKOE MPUMEHEHHE MPOYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOIIOJCHUU, U3MEPEHUH, MOJICIHPOBAHNH, SKCIIEPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JESATEILHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,



CHUCTEMATHU3allUI0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€H — ISl U3YYECHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHIL;

c(hOpMUPOBAHHOCTh YMEHMI: BBISIBJISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C
MNOHATUSIMU WU TIPEACTABICHUSMH JPYIrUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
POTHO3UPOBAHUS SIBICHUMN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacCUYE€Tbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacyEThl MO HAXOKICHUIO XMMHUYECKOU
dbopMynbl BENIECTBA MO HM3BECTHBIM MACCOBBIM JOJIIM XHUMHUYECKUX DJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTrHO3UPOBATH, AHAIM3UPOBATH M OLCHUBATDH
C TO3UIMH  DKOJOTMYECKOM  OEe30MacHOCTHM  MOCJENCTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, UCIOJIb30BaTh MOJYYCHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX PEIICHUIN
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c()OpMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIbHO IUIAHUPOBAaTh U IMPOBOJIUTH
XUMUAYECKUN HKCHEPUMEHT (MOJIYYEHHE W M3YYEHUE CBOMCTB OpPraHUYECKUX
BEIIECTB, KA4YECTBEHHbIE PEAKUUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB U
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJjad O PacHO3HaBAaHUIO OPraHUYECKUX BEUIECTB) C COOJIIOJEHUEM IpaBHII
0e3omacHOro oOpallleHus C BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
dbopMynHpoBaTh II€JIb UCCIENOBAHUSA, NPEJACTABIATh, B pasaudHOl GdopMme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUN

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OINpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 11K

aHAIM3UPOBATH LIEIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(GOPMALIMK B PA3IMUHBIX UCTOYHUKAX (HaydyHasi U y4eOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(OpMAIIUIO, IepepadaThiBaTh €€ U MCHOJIb30BATh
B COOTBETCTBHH C TOCTaBJICHHON y4eOHOM 3aqaucii.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SBJICHUM MPUPOIBI, O MECT€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ PO B OOECIEYEHUU YCTONYHBOTO
pa3BUTHSI, B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKOW M MHUIIEBOMN
0€30MacHOCTH, B Pa3BUTHUU MEJIUIIMHBI, CO3JaHWU HOBBIX MAaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUN MUPOBO33PEHUST M OOIIEH KYyJIbTYphl YEJIIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHIATHS — XWMHYECKHUH DJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OPOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHMUS,
XUMUYECKass CBSI3b (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOIHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAS] AUCCOIMAIUS, CTENEHb JIUCCOLMALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peakli, XUMHUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOpUs JJIEKTPOJUTHUUECKON IOUCCOIUALUM, TEPUOIUYECKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpPAHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM SI3BIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEJICTABJICHUsI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJISPHOM H
HaJMOJIEKYJISIPHOM YpPOBHSAX; TMPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakuuii, TEPMOJAMHAMUYECKUX U  KUHETUYECKHUX  3aKOHOMEPHOCTSX  HUX
MPOTEKAHUs, 0 XMUMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(haKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHHH M OE30MacHOM
UCIOJIb30BaHUM BXKHEUIIIUX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATeIbHOCTA ~ YeJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHaBJIMBaTh MUX B3aMMOCBSI3b, MUCIOJb30BATh COOTBETCTBYIOIIUE TMOHSATUS MPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKas, BOJOPOJHAsA), THUIN KPUCTAUIMYECKON pElETKN
KOHKPETHOT'O BEILECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSACHATH 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMUYECKUE PEAKIIMH 110 Pa3INYHbIM IPU3HAKAM (YUCIY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(P(eKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHIA;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh AJIEKTPOHHOE CTPOEHHE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKAEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XMMHYECKUX JJIEMEHTOB M UX
coeAMHeHUW no mnepuoaaM wu rpynnaMm Ilepmogmueckon cucremsr . W
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~ YMEHHUI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOMCTBAa  BEIIECTB  pa3IMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHWE T'€HETHYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMM C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PpPaCKpbhIBaThb CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peaKUui; peakuuil MOHHOIO OOMEHa MYyTEM COCTABJIECHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMIIEKCOB LIMHKA U aTFOMUHUA );



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMHUYECKUX PEAKIUU C YYETOM HMX SHEPreTUUYECKUX XapaKTEPUCTHK, XApaAKTEP
W3MEHEHHSI CKOPOCTH XHUMHMYECKONM peakIMh B 3aBUCHUMOCTU OT pPa3JIMYHbBIX
(bakToOpoB, a TaKXKE XapaKTEP CMEIICHHUS XUMUYECKOTO PaBHOBECHS TIOJ1 BIUSTHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallle B OCHOBE MPOMBIILICHHOIO IOJIYYEHHUS] CEPHOW KHUCJIOThI, aMMHUAKa,
oOlllMe Hay4yHble TPUHLMUIBI XUMHYECKUX MPOU3BOJCTB; I1€JIeCO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJaX Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICICHHBIN ), UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHATh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUM BELIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHUS BBHISBIISTH B3aMMOCBSI3b XHMUYECKUX 3HAHUHU C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUYETHI: C HUCIHOJIb30BAHUEM
MOHSITUM «MaccoBasi JOJI BEIIECTBA B PACTBOPE» M «MOJISIpPHAS KOHILICHTPALIUSY,
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peaKkiuy; 3HAYCHUS BOJOPOJHOIO IMOKa3aTelisi PacCTBOPOB KHUCJIOT W IIEIOYEH ¢
U3BECTHOM CTEMEHBIO JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa peaKIuu, €CIM OJTHO M3 HMCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA MM JIaHO B M30BITKE
(MMeeT TpHUMEcH); AOJM BBIXOAA NPOAYKTAa peakinuu; OOBEMHBIX OTHOIICHHM
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITETILHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYCHHE BIUSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamibsly u  «Hemeramney) ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanuveMm, (popMylIupoBaTh II€lb HCCIEIOBAaHMS, MPEACTABISIThH B
paznuyHoOi opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
oCy/Iol W J1abopaTOpHBIM OOOPYIOBaHHEM, OOpAIllCHUS ¢ BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelbl W JOCTHXEHUA €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUS HA JKUBBIC OPraHU3Mbl OMPENCIEHHBIX HEOPTraHWYECKUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MH(MOPMAIIUK B Pa3IMYHBIX UICTOUHUKAX (HaydHas ¥ yueOHO-Hay4YHast
JIUTEepaTypa, cpeacTsa maccoBoi nHpopmarmu, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KUIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m pasi Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u [lepuognyeckas cucremMa XMUMAYECKUX 9
snemenToB /1. 1. MenzaeneeBa
12 Crpoenue BemectBa. MHOroo0Opasue 11 1
BELIECTB
1.3 XUMHUECKUE peaKuu 19 1 3
Hroro no pazneny 39
Pasznen 2. Heopranuueckass xumust
2.1 Hemeranmbt 31 3
2.2 Mertansl 23 2
Hroro no pasaeny o4
Pasznes 3. Xumus u Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9
' KHU3Hb
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbIe
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

IIpenmeT n 3Ha4eHNE OPraHUYECKOU
XUMUH, IPEACTABICHUE O MHOI000pa3uu
OPraHUYECKUX COENNHEHUN

05.09.2023

DJEeKTPOHHOE CTPOCHHE aTOMA YTIIepoaa
(OCHOBHOE U BO30YKIEHHOE COCTOSTHUSA).
BasneHTHBIEC BO3MOXKHOCTH aToMa yrieposa

06.09.2023

XUMHUYECKas CBSI3b B OPraHUYECKUX
COCIMHCHMIX. MexaHU3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3eH

07.09.2023

Teopus cTpoeHNs OPraHMYECKUX
coenuHenniit A. M. bytneposa

12.09.2023

Bunb! nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHASL. DJIEKTPOHHBIE

3 PeKThl B MOJIEKYJIaX OPraHU4EeCKUX
COeqVHEeHNI

13.09.2023

[Ipeacraienue o KnaccupuKaluy U
cucteMaTudeckas Homenkiaarypa (IUPAC)
OpPraHUYEeCKUX BEILECTB

14.09.2023

Knaccudukamus peakiuii B OpraHu4ecKoi
XUMHUHU

19.09.2023




CucremaTn3anus 1 00001IeHIE 3HAHU 110
teme KMC 1o onienke ypoBHs
00y4eHHOCTH 10 XUMUH. CTapTOBBIN
KOHTPOJIb.

20.09.2023

AJKaHBI: TOMOJIOTUYECKUN psifl, 001Ias
dopmyna, HOMEHKJIATypa U U30MEpPUs,
JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

21.09.2023

10

dusnyeckue U XUMHUYECKHUE CBOMCTBA
AJIKAaHOB

26.09.2023

11

Haxoxaenue ankaHoB B IIpHUPOJIC.
Cr1oco0BI MOJY4YCHUSA U IPUMCHCHHUC
aJIKaHOB

27.09.2023

12

[uknoankausl: obmIas popmya,
HOMEHKJIaTypa U H30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKUX CBOI>'ICTB,
CHOCOObI MOJTY4YEHHSI U TPUMEHEHUE

28.09.2023

13

Pemenne pacuérHbix 3a7a4 Ha
OTpe/IeIICHIE MOJIEKYJIIIPHON (DOpMYyJTbI
OPraHUYECKOro BEIIECTBA M0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B €TI0
coctaB. Cucrematu3anus ¥ 00001IeH1E
3HAHHUU I10 TEME

03.10.2023

14

AJKEeHBI: TOMOJIOTUYECKUN psifl, 001Ias
dopmyna, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY L.
CTpyKTypHas U IIUC-TPaHC-U30MEPUS
AJIKEHOB

04.10.2023

15

dusnyeckre 1 XUMHYECKHUE CBOMCTBA




ankeHoB. [IpaBuino MapkoBHHKOBa

05.10.2023

CriocoObI OJTy4eHUs U IPUMEHEHUE

16 aJIKEHOB 10.10.2023
[TpakTrueckas pabota Ne 1 mo Teme
17 "HOjIy‘-Ie"HI/Ie JTUJICHA U U3YYEHHUE €T0 11.10.2023
CBOICTB
Pemenne pacuérHbix 3a7a4 Ha
18 OIpeeNeHre MOJIEKYJIIIPHON (pOpMYyJTbI 12.10.2023
OpPraHUYEeCKOro BEIIeCTBa
AJNKaJIMEHBI: CONPSDKEHHBIC,
19 M30JIMPOBAHHBIC, KyMYJIUPOBAHHEIE.
OCO6€II){HOCTI/I 3J';GK}”II‘[)ZHHEFO CTPOEHHUS 17.10.2023
20 XUMHUUYECKHE CBONCTBA COMPSIKEHHBIX
JIUEHOB 18.10.2023
21 Crioco0bI oJTydeHus: ¥ MPUMEHEHUE
aJIKaJMCHOB 19.10.2023
AJKWHBL: TOMOJIOTHYECKUH PSIJl, 00TIast
99 dbopmyna, HOMEHKIIATYpa, dIEKTPOHHOE
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, 24.10.2023
¢du3nyeckue cBoicTBa
23 XUMHUYECKHE CBOMCTBA aJIKUHOB 95 .10.2023
24 KauecTBeHHBIE peakliiy HA TPOMHYIO CBA3h 96.10.2023
o5 Crioco6bI oJTyuyeHHs ¥ IPUMEHEHUE
AJIKHMHOB 07.11.2023
26 Pewrenue 3a1a4: pacyérel 10 YpaBHEHUIO
XUMUYECKON peaKIuu 08.11.2023




27

Cucrematusanug 1 0000IEeHE 3HAHUI 1O
TEME

09.11.2023

28

ApeHbI: TOMOJIOTUYECKUH psf, 001as
dopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30J1a ¥ TOJTyoJIa, UX (Pu3ndecKue
CBOMCTBa

14.11.2023

29

XUMHYECKHE CBOWCTBA APEHOB: PEaKIINU
3aMeILeHUs

15.11.2023

30

XUMHUYECKHE CBOMCTBA apEHOB: PEeaKIIUU
IIPUCOCTUHEHUS, OKMCICHUE I'OMOJIOTOB
OeH3oa

16.11.2023

31

Oco0eHHOCTH XUMHUYECKINX CBOMCTB
CTHpOJIA

21.11.2023

32

Pemenue pacy€rHpix 3a7a4 Ha
OIpe/IeTICHIE MOJIEKYIISIPHON (hOPMYIIBI
OpPraHUYECKOro BEIIECTBA

22.11.2023

33

Crioco0bI oJTydeHus: U IpUMEHEHHE
apeHoB

23.11.2023

34

I'enernueckas cBSI3b MCXKAY pa3JIMYHbIMHA
KjslaCCaMH yrji€Boaopoa0B

28.11.2023

35

Pacdérel o ypaBHEHHSIM XUMUYECKUX
peakiuid. CuctemaTu3anus u 00001IeHne
3HAHUM 10 TEME

29.11.2023

36

[Tpupoxansiii ra3. [TonyTHbie HeTSIHBIC
rasbl

30.11.2023

37

KameHHBII yroabs U IPOAYKTHI €T0
nepepaboTKu

05.12.2023




38

Hed b 1 criocoOs1 e€ mepepaboTKH.
[TpumeHeHue NPOyKTOB MepepaboTKH
HeTH

06.12.2023

39

I'eneTudeckas CBsI3b MCXKIY pa3IMYHbIMU
KJ1acCaMH YTJI€BOJOPOA0OB

07.12.2023

40

["anorenonpon3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHUE; PEAKIIUU
3aMelleHus rajoreHa

12.12.2023

41

JlelicTBHE 1IEeN0UEH Ha
rajoreHnpou3BoaHbie. Bzaumopelicteue
JUTaJIore€HaIKaHOB C MArHUEM U [IUHKOM

13.12.2023

42

Cucrematuzanus 1 00001IeHIE 3HAHUH 110
pazzeiny "YrieBonopoast"

14.12.2023

43

KontponbHas pabota 1o Teme
"VraeBonopoas!" KMC no oneHke ypoBHs

oOyueHHocTU. [IpomMexyTOUHBIN KOHTPOJIb.

19.12.2023

44

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
rOMOJIOTHYECKH psif, obmas ¢popmyna,
CTPOEHHE MOJIEKYJI, H30MEpHS,
HOMEHKJIaTypa, Kilaccu pukarus,
¢dusnueckune CBOMCTBa

20.12.2023

45

XUMHUYECKHE CBOMCTBA MMPCACIbHBIX
OIHOATOMHBIX CIIMPTOB

21.12.2023

46

Crioco0Obl oJIy4eHUs U IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB

09.01.2024

47

ITpocTthie 23Guphl: HOMEHKJIATYpa U
U30Mepusi, 0COOCHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB

10.01.2024




48

MuoroaTomMHEBIE CIIUPTHI: STUJICHIJIMKOJIb U
IIMLOCpHUH, UX (bI/ISI/I‘-IeCKI/Ie H XUMHYCCKHEC

. 11.01.2024

CBOIiCTBa
49 Crioco0bI moJTydeHus: U MPUMEHEHUE

MHOT'OAaTOMHBIX CIIUPTOB 16.01.2024
50 deHou: cTpOoEeHNE MOJIEKYJIbI, (PU3HUYECKHE

cBoiicTBa. TokCHYHOCTH (PeHoa 17.01.2024
51 XUMHUUYECKHE CBOMCTBA (eHOIIa 18.01.2024
59 Crioco0bl OJIy4eHUs U IPUMEHEHUE

dbenoma 23.01.2024

[TpakTueckas padora Ne 2. Pemenue
53 3KCHepI/IMeHTaJII>HBIX 3a/1a4 1o TeMe 94.01.2024

Cruptel 1 peHomnbr"

54 CucremaTtu3zanus 1 0600111eHNEe 3HaHUN O

TeMe 25.01.2024

ATNBIETUIBI U KETOHBI: DJICKTPOHHOE
55 CTpOEHNE KapOOHUIIbHON TPYTIIbI;

TOMOJIOTUYECKUE PsAbI, 001Ias popmyna, 30.01.2024

U30Mepusl U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHbI: (PU3NYECKue
56 .

CBOICTBA; PEAKIIUH MTPUCOCTUHECHUS 31.01.2024
57 Peakiiuu oKHCIIEHUS! 1 KAUECTBEHHBIE

PEaKIUU aJIbJETUI0B U KETOHOB 01.02.2024
58 CriocoObl OJTy4eHHSI aJIbJIETUIOB U

KETOHOB 06.02.2024
59 OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE

KHCJIOTBI, OCOOCHHOCTH CTPOCHHS UX 07.02.2024




MOJIEKYI

60

H3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, X (pU3NYECKUe CBOMCTBA

08.02.2024

61

XHWMHUYECKHE CBOKWCTBA MTPEAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT

13.02.2024

62

Oco0eHHOCTH CBOWCTB MypaBbUHOI
KHUCIOTEL. MHOr0OOpasue kapOOHOBBIX
KHUCIIOT

14.02.2024

63

Oco0eHHOCTH CBOWCTB: HENPENEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu BbICIINX
KapOOHOBBIX KMCIIOT

15.02.2024

64

[ToHsTHE O TPOU3BOTHBIX KAPOOHOBBIX
KHUCJIOT

20.02.2024

65

Crioco0bI moJTydyeHus: ¥ MpUMEHEHUE
KapOOHOBBIX KHCIIOT

21.02.2024

66

CrnoxHbIe Y(DUPHI: TOMOJIIOTUYECKUH P,
obrmas popmyna, usomMepus u
HOMEHKJIaTypa

22.02.2024

67

dusnyeckue n XUMHUYECKHUE CBOMCTBA
3¢upoB

27.02.2024

68

Pemienne pacu€THbIX 3a/1a4: MO YpaBHEHUIO
XUMHUYECKOM peakiliuy, Ha OMpeeICHIE
MOJICKYJIIPHOM (hOPMYJIbI OPraHUYECKOT0
BeEIIEeCTBA

28.02.2024

69

[Tpaktuueckas padota Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3aaa4 110 TEME

29.02.2024




"KapOoHnoBsie kuciaotTel. CroxHble 3¢upbt”

70

JKupsi: ctpoeHue, puznueckue u
XUMUYECKHE CBOMCTBA (THAPOIH3)

05.03.2024

71

Oco0eHHOCTH CBOWCTB KHUPOB,
COZIepXKAIMX OCTATKH HEMPeaeIbHBIX
KUPHBIX KUCITOT. JKUpbI B ipupoie

06.03.2024

72

MpEL1a KaK COJIA BBICIIIAX Kap6OHOBBIX
KHCJIOT, X MOIOIICC HeﬁCTBHG. IHoagatue o
CUHTCTUYCCKUX MOKOIIUX CPECACTBAX
(CMC)

07.03.2024

73

['eneTnueckast CBsI3b yrieBOJOPOIOB U
KHCIIOPOICOIEPIKAIIMX OPTraHUYECKUX
BEILIECTB

12.03.2024

74

Pacuérbl 1o ypaBHEHUSIM XUMUYECKUX
peaKiuit

13.03.2024

75

Cucrematusanusg 1 00001EHNE 3HAHUI 1O
TEME

14.03.2024

76

OO01as xapakTepuCTUKa yrieBOI0B U
KJIaccH (PUKAIHS yTIeBOAOB (MOHO-, TH- U
HOJIM CaXapy/ibl)

19.03.2024

77

MoHocaxapuabl: pU3NUYECKHE CBONCTBA U
HaxO0XJEHUE B IPUPOLE

20.03.2024

78

HpI/IMeHeHI/Ie T'JIFOKO3HI, e€ 3HaucHuE B
KUBHCACATCIIbHOCTHU OpraHu3mMa

21.03.2024

79

Jucaxapusl: caxaposa, MaJlbT03a U
nakro3a. Haxoxnenue B npupoze u
MIPUMEHEHHUE TUCaxapHui0B

03.04.2024

80

[Tonucaxapuabl: CTPOEHUE MaKPOMOJIEKY I,




¢u3nyeckre U XMMHUYECKHUE CBOICTBA,
[IPUMECHEHUE

04.04.2024

81

ITousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

09.04.2024

82

Pemenue pacueTHbIX 3a7a4 HA
ONpeNEIEHNE 10U BbIXOAA MPOIYKTA
peaku OT TEOPETUYECKU BO3MOKHOTO

10.04.2024

83

CucremaTu3zanus 1 0000111eHNe 3HAHUN IO
pazzgeny

11.04.2024

84

KonrtponpHas pabota 1o reme
"Kuciopoaconepxaime opraHu4ecKkue
COCIMHECHUS"

16.04.2024

85

AMUHBL: KnaccupUKaIus, CTpOeHUE
MOJIEKYJI, 001Iast popmyra, U30Mepus,
HOMEHKJIATypa ¥ (PU3UIECKHE CBOMCTBA

17.04.2024

86

XuMH4ecKkre cBOHCTBa ann(aTuIeCKUX
aMHHOB

18.04.2024

87

AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTU
XMUMHUYECKUX CBOICTB aHMIIMHA

23.04.2024

88

Crnioco0Obl oJIy4eHus U IPUMEHEHUE
anudaTuyecKkux aMuHOB

24.04.2024

89

AMUHOKHCIIOTBI: HOMEHKJIAaTypa U
nuzomepusi, GU3NYECKUe CBOKCTRA.
OtaenbHbIE IPEICTABUTENH O
AMUHOKHUCIIOT

25.04.2024

90

XuMnudeckre cBOMCTBA aMUHOKHUCIIOT, HX
OMOJIOrHYEeCKOe 3HAUCHNE aMUHOKHCIIOT.
CuHTE3 ¥ TUIPOJIU3 MENTHIO0B

30.04.2024




91

Bbenku kak mpUpOIHbIE TOJMMEDPHI;
CTPYKTYPBI OCIIKOB

02.05.2024

92

XUMHUECKIE CBOMCTBA OEJIKOB

07.05.2024

93

AzoTrcozaepxaliue reTepouKInIecKre
COCIUHCHUA. HyKHeI/IHOBBIC KHCJIIOTHI:
COCTaB, CTPOCHUE U OMOJTIOTHYECKast POITh

08.05.2024

94

[TpakTuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"A3oTcoaeprKallie OpraHuuecKue
coenuHeHusa"

14.05.2024

95

[TpakTnueckas padorta Ne 5. Pemienue
SKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMC
"PacriozHaBaHME OpraHUYECKUX
coequHeHun"

15.05.2024

96

KonTponbHas pabora o reme
"AzoTcoaepxanire opraHu4ecKue
coenquHeHuss" KMC no onieHke ypoBHs
0o0ydeHHOCTH 110 XUMuH. [IpomexyTodHas
arrecranus. ITOroBelii KOHTPOJIb.

16.05.2024

97

OCHOBHbBIE ITOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METOJIbI X CUHTE3a —IIOJIMMEPU3ALUS U
IIOJIMKOH/JICH CallUs

21.05.2024

98

[Tnactmaccel. YTum3anus u nepepadoTka
MJIaCTHKA

22.05.2024

99

D1acTOMEpbI: HaTypaIbHbINA
CUHTCTUYCCKHUEC KaydYyKHU. Pe3nna

23.05.2024




BosokHa: HaTypasbHbIE, HCKYCCTBEHHBIC,
100 cuHTeTHYecKue. [TomuMepsl crienraibHOro
Ha3HAYEHUS

28.05.2024

[TpakTuueckas pabota Ne 6. Pemenue
101 SKCIEPUMEHTAJbHBIX 3a/1a4 10 TEME
"Pacrmo3HaBaHue I1J1aCTMACC U BOJIOKOH"

29.05.2024

O6o0menue u cucTeMaTH3anus
102 M3Yy4EHHOr0 MaTepuala o TeMe

"BbIcOKOMOIIEKYISIpHbIE COeAMHEHNS"

30.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHBIE
o ara U BbIe
‘:;H Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue lzalsyqemm :63);;3]3“”5}[“6
padoThI padoThI pecypesI
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMHUYECKUM 1
sneMeHT. 30ToIb! 05.09.2023
5 Crtpoenue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIE YHCIIA 06.09.2023
3 Krnaccuukanus XaMHUYECKUX 3JIEMEHTOB (S- 1
, p-, d-, f-a;memenTHI) 07.09.2023
4 Pacnipenenenne 371€KTPOHOB 110 aTOMHBIM 1
opouTaIIM 12.09.2023
DneKTpOHHBIE KOHPUTYPAIIMH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXKJIEHHOM 1 13.09.2023
COCTOSIHUHU
6 ONEeKTPOHHBIE KOH(UTYpallU1 HOHOB. 1
DNEKTPOOTPUIIATEIHLHOCTD 14.09.2023
[Tepuonnueckuit 3axoH u Ilepuoguueckas
7 cucTeMa XMMU4eckuXx djiemeHToB /1. U. 1
MenpeneeBa, CBSI3b C COBPEMEHHOM Teopueit 19.09.2023
CTPOEHUSI aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
3 XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU 1
IIPOCTBIX U CJIOKHBIX BEUIECTB M0 IPYIIAM U 20.09.2023
nepuoamM
9 Cucrematu3anus U1 00001eHNe 3HAHUH 110 1




teme KMC 1o onieHke ypoBHsI 00y4EeHHOCTH
110 XuMuu. CTapTOBBII KOHTPOJIb.

21.09.2023

10

Buasr xumudeckoii ¢cBsi3u. MeXaHN3MEBI
00pa3oBaHMs KOBAJCHTHON CBS3U.
Bonoponnas cBsi3b. MeXMOIEKyIsIpHbIE
B3aHMMOJICHCTBUS

26.09.2023

11

BasleHTHOCTB ¥ BaJICHTHBIE BO3MOXHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOU CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

27.09.2023

12

HpCI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHUAX: COCTAaB U HOMCHKJIATYpa

28.09.2023

13

Bemecta MOIEKYIJISIPHOTO U
HEMOJIEKYJIIPHOrO CTpOeHUs. THIIbI
KPUCTAJUINYECKUX PELIETOK U CBOMCTBA
BEILIECTB

03.10.2023

14

ITonsATHE O AUCIIEPCHBIX CUCTEMAX.
IIpencraBiieHrE O KOJUIOUIHBIX PacTBOPAX

04.10.2023

15

VcTuHHBIE pacTBOPHL: HACHILLIEHHBIE U
HEHACBIILICHHbBIE, PACTBOPUMOCTD.
Kpucramioruaparst

05.10.2023

16

CriocoObI BbIpaXeHHsI KOHIIEHTPALUU
pacTBOpOB

10.10.2023

17

Pemmenue 3ama4 ¢ UCMOIB30BAHUEM TTOHATHHA
"MaccoBas J0J1s1 paCTBOPEHHOIO BELIECTBA",
"MoJsipHasg KOHUEeHTpaus"

11.10.2023

18

Knaccudukarus 1 HOMEHKIATypa
HEOPraHUYECKUX BELIECTB

12.10.2023

19

Cucrematusanusg 1 0000IeHNE 3HAHUI IO




TEMC

17.10.2023

20

KonTponbhnas pabora no temam "CrtpoeHue
aroma. [lepmoguueckuii 3aK0H 1
[Tepronuyeckas cucTeMa XUMHUYECKUX
anemeHnToB /1. 1. Menneneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue BemniecTs"

18.10.2023

21

Krnaccupukamust XUMHYECKUX peaKifii B
HEOPraHWYECKOM U OPraHM4YECKON XUMHUH.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS SHEPIUU IpU
XUMHUYECKUX PEAKLUAX

19.10.2023

22

TennoBbie 3P HEKTH XUMUUECKUX PEAKITHIA.
TepMoxuMu4ecKue ypaBHEHUs

24.10.2023

23

Brrancnenwns mo YPaBHCHHUAM XUMHUUYCCKUX
peammﬁ U TCPMOXUMHUYCCKHUM YPaBHCHUAM

25.10.2023

24

CKOpOCTh XUMHUECKOU peaKIinu, eé
3aBHCHMOCTb OT pa3NMYHbBIX (DAKTOPOB.
KaTtanu3 u katanuzaTopsl

26.10.2023

25

I'oMOreHHbIE U TE€TEPOrCHHBIE PEAKLIIUU

07.11.2023

26

[TpakTuueckas pabora Ne 1 mo Teme
"BrnusiHre pa3myHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUUYECKON peakuuu"

08.11.2023

27

OO6paTiMble 1 HEOOPATUMBIE PEAKIIHH.
XHUMHUYECKOE paBHOBECHE

09.11.2023

28

[TpakTuueckas pabota Ne 2 o Teme
"BnusiHuE pa3nuYHbBIX (PAaKTOPOB Ha
MOJIOKEHUE XUMHUUECKOTO paBHOBECHS"

14.11.2023




3J'ICKTpOJII/ITI/I‘I€CKa$I JUCConraInms.

29 0 .C
CunbHble 1 crnadbie 3eKTpoIuThl. CTeneHb 15.11.2023
JUCCOITUAITIT
Honnoe npoussenenue Boasl. Cpena
.B i
30 BOJHBIX pacTBOPOB. BomoponHbIi 16.11.2023
nokasarenb (pH) pactBopa
I'mnposus coneit. Peakuuu, nporekaromue B
31
pacTBOpax 3JIEKTPOJIUTOB 21.11.2023
[TpakTuueckas padora Ne 3 o Teme
32 "Xu
MI/IquKI/Ie"peaKuHH B pacTBOpax 99 11.2023
AIIEKTPOJIMTOB
OKHCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE
.B i
33 peakiuu. BaxxHelmme OKUCIUTEIHN U 93.11.2023
BOCCTaHOBUTEIN
34 MeTo/1 31eKTPOHHOTO (3J1EKTOHHO-MOHHOT0)
OanaHca 28.11.2023
35 DNEeKTPOIN3 pacTBOPOB U PaCIIaBOB
BEILIECTB 29.11.2023
36 Pemenue 3agau pa3aMyuHbIX TUIIOB
30.11.2023
37 Pemenue 3aga4 pa3IM4HbIX TUIIOB
05.12.2023
38 CucremaTu3anus 1 000011eHNEe 3HAHUHN IO
Teme " XuMHUYECKUe peakiuu" 06.12.2023
KontponpeHas pabora no reme "Xumuueckue
39 peakuun" KMC no onenke ypoBHs
00y4eHHOCTH 10 XUMHH. [IpoMeKyTOUHBIH 07.12.2023

KOHTPOJTb.




40

ITonoxenue HemeraioB B [lepuoanueckoi
CHUCTEME XMMHYECKUX daeMeHToB /JI. W.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS UX
atoMoB. OU3UUECKHE CBOMCTBA HEMETAIIIIOB

12.12.2023

41

ANnoTponust HeMeTauioB (Ha mpuMepe
KHCIIOPO/Ia, cephl, hocdopa U yrieposa)

13.12.2023

42

Bonopox: monyuenue, puzndeckue u
XUMHYECKUE CBOMCTBA. ['napuasl

14.12.2023

43

I'anoreHsl: HAXOXJAECHUE B mnpupone,
CII0COOBI MMOJIy4CHUA, (1)I/ISI/I‘ICCKI/IC u
XHUMHYECKHE CBOMCTBA

19.12.2023

44

I"anorenoBogopoabl. Baxkueiimmue
KHUCJIOPOACOAEpKALIUE COSTUHEHUS
rajoreHoB

20.12.2023

45

JlabopaTopHbIe U TPOMBIIIIICHHBIE CIIOCOOBI
MONy4YeHHsl rajoreHoB. [lpumenenue
rajoreHoOB U UX COCAUHEHHI

21.12.2023

46

[Tpaktuueckas pabota Ne 4. Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
"T"anorens"

09.01.2024

47

Kucnopoa: nabopatopHsie u
MPOMBILUIEHHBIE CIIOCOOBI TOyYEeHus,
dusnyeckne u XxumMuueckrue cBoiicrea. O30H.
[TpuMeHeHue KUCIOpoaa U 030HA

10.01.2024

48

OKCHUIBI U IEPOKCUIBI

11.01.2024

49

Pemienue 3aa4 pa3JIM4HbIX TUIIOB

16.01.2024




Cepa: HaXOXKICHUE B TIPHPO/IE, CIIOCOOBI

50 HOJIE"-IeHI/ISI, (bu3HYecKre 1 XUMUYECKUE 17.01.2024
CBOIiCTBa
51 CepoBomopo, cyab(ubt 18.01.2024
59 Kucnopoaconepxxamime coOeAMHEHUS CEPHI.
OCO0OEHHOCTH CBOWCTB CEPHOIN KUCIOTHI 23.01.2024
[TpakTuueckas padora Ne 5. Pemenue
53 BIfCl'IepI/IMCHTaJ"I‘I)HI:IX 3aga4d no teme "Cepa u 94.01.2024
e€ coeMHeHus
A3OT: HaXOX/IEHUE B PUPOJIE, CIOCOOBI
54 nonzfqemm, ¢u3nyecKre U XUMHYECKUEe 95.01.2024
cBOMCTBa. AMMUAaK, HUTPH/IbI
55 Kucnopozaconepxkalpe coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOWCTB a30THON KHCIIOTHI 30.01.2024
56 [IpumeneHue a30Ta ¥ €ro COCTUHEHUH.
A3oTHBIE Y100 pEeHHS 31.01.2024
®ocdop: HaXOKIEHNE B IPHUPOJIE, CIIOCOOBI
S7 MOJIyYEHUs, PU3NUECKUE U XUMUYECKHE
CBO;II:TBa. &)(E))C(i)I/I,I[BI u pochun 01.02.2024
58 Oxkcunel dpocdopa, pochopconepxamme
kucnoThl. Conu pochOopHOI KUCIOTHI 06.02.2024
59 [Tpumenenue Gpocdopa U ero COeTUHEHHIA.
dochopubie yaoopeHus 07.02.2024
[TpakTuueckas padota Ne 6. Pemenue
KCIIEpUMEH TaIbHBIX 4 110 Teme "A30T u
” z)occqil))p I/IeI/IX iI(I)eI[I/IH;I?I/II[:" T 08.02.2024
61 Vraepos: HaXoXJeHUE B ITPUPO/IE,




aJuIOTpOIHbIe Monudukanuu; Gusndeckue u 13.02.2024
XUMHUYECKUE CBOWMCTBA, IPUMEHEHHUE
62 Oxcwun yriepoma(ll), 0}<CI/I)1 yraepoaa(l1V),
YTOJIbHAS KACJIOTA U €€ CONu 14.02.2024
63 Pemenue 3ana4 pa3aMuHbIX TUIIOB 15.02.2024
Kpemuwuii: HaxoxIeHHe B TPUPOJIE, CIIOCOOBI
64 HOJ‘IE"IGHI/IH, bu3nyecKkre 1 XuMUYECKHE 90.02.2024
CBOIiCTBa
65 Oxkcup kpemuus(1V), kpeMHueBas KUCIOTa,
CHJTMKATHI 21.02.2024
66 [TpruMeHeHue KPEMHHUS U €r0 COSAMHEHUN.
CTek1o, ero noaydeHue, BUJIbl CTEKJIa 22.02.2024
67 Pemienue 3agau pa3aMyuHbIX THUIIOB 97 02.2024
68 CucremaTu3aius 1 00001IeHNe 3HAHUHN TI0
teme "Hemeramnsr" 28.02.2024
69 KonTponsHas pabora mo teme "Hemeranmsr" 99.02.2024
70 AnHanus pe3yiabTaToB KOHTPOJIBHOW paboTHl,
KOPPEKITUS OMIMOOK 05.03.2024
ITonoxenune meramios B [lepuonnueckon
71 CHCTEME XHMHYCCKUX JJIEMCHTOB.
OCco0EHHOCTH CTPOCHUS ATIEKTPOHHBIX 06.03.2024
000JI04€K aTOMOB METaJJIOB
79 OO6mmue pu3nvyeckue CBOWCTBa METAIIOB.
[TpumMeHeHne MeTasIoB B OBITY M TEXHUKE 07.03.2024
73 CnuaBel metajuioB. Kopposus MeTtanios




12.03.2024

74

Pemrenue 3a1a4 pa3JIMUHbIX TUIIOB

13.03.2024

75

DIEKTPOXUMHUUECKHI psJl HANpsKEHU I
MeTasoB. O01ue crnocoObl MOTy4eHUs
METaJIJIOB

14.03.2024

76

OO6mast xapakTepucTika Metaiion |A-
rpynibl [lepuoguyeckoit cucTeMsl
XUMHUYECKUX 3J1eMEeHTOB. HaTpuii u kanuii:
NoJIy4eHue, PU3NIECKUE U XUMHUYECKUE
CBOMCTBa, IPUMEHEHHE TPOCTHIX BEIIECTB U
HUX COEINHEHUN

19.03.2024

77

O6mas xapaktepuctika metaiios 1A-
rpynmnsl [lepruoauyueckoit cucTeMsl
XUMHUUYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUN: TTOTy4eHne, GU3NIeCKue u
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCAUHEHHI

20.03.2024

78

KécTtkocTh BOABI M CTIOCOOKI €€ yCTpaHEeHUS

21.03.2024

79

AnroMuHUI: oTydeHue, (pu3nIecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE

03.04.2024

80

AmoTepHbIe cBOIiCTBa OKCHIA U
TUIPOKCUJIA AIFOMUHUSA,
THJIPOKCOKOMILIEKCHI aTFOMUHHUS, UX
pUMEHEHUE

04.04.2024

81

Pemrenne 3a1a4 pa3JIMUYHbIX TUIIOB

09.04.2024




82

[TpaxkTuueckas padota Ne 7. Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
"Mertasuibl ri1aBHbIX noarpymnm"

10.04.2024

83

OO0mast XapakTepUCTHKA METAJIIIOB
no6ouHbIX noarpyn (b-rpymm)
[Tepronnyeckoil cucTeMbl XUMHUY €CKUX
3JIEMEHTOB

11.04.2024

84

dusnyeckue U XUMUYECKUE CBOMCTBA XpOMa
U €r0 COCIMHEHUN, UX IIPUMEHEHHNE

16.04.2024

85

Baxueiime coeiiHeHUs MapraHiia.
[lepMaHranat Kajnus, €ro OKMCIUTEIIbHBIC
CBOMCTBa

17.04.2024

86

dusnueckre U1 XUMUYECKHUE CBOKMCTBA
JKenesa u ero coenuHenuil. [lonyuenne u
MIPUMEHEHUE CIJIaBOB JKeJe3a

18.04.2024

87

dusnyeckue U XUMHUYECKHE CBOMCTBA MEIH
1 e€ COeIMHECHUM, UX MPUMEHEHUE

23.04.2024

88

duznyeckye 1 XMMHUYECKUEe CBOMCTBA OHUHKa
u €ro COCHHHGHHﬁ, HUX ITPUMCHCHHC.
FI/IHPOKCOKOMHHCKCBI OUHKa

24.04.2024

89

[TpakTuueckas padora Ne 8. Pemenue
HKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
"Mertasibl moOOYHBIX moarpymmn"

25.04.2024

90

Pemrenue 3a1a4 pa3IMUHbIX TUIIOB

30.04.2024

91

O06o0011IeHre ¥ CHCTEMaTH3alUs U3y4EHHOT'O
Martepuana no teme "Merauibt"

02.05.2024

92

KonTpomnbsHas pabora no teme "MeTtanist"




KMC 1o onienke ypoBHSI 00y4€HHOCTH 1O
xuMuu. [Tpomexxyrounas atrecranus.
W TOroBeIil KOHTPOJIB.

07.05.2024

93

AHanu3 pe3yiabTaToB KOHTPOJILHOW paboThl,
KOppeKIus OIUO0K

08.05.2024

94

Posp xumuu B obecrieueHnn yCTOHYMBOrO
pa3ButTusa yenoBeuecTBa. [lonsarue o
Hay4YHbIX METOJAX UCCIECI0BAHUS BEIIECTB

14.05.2024

95

HaquLIe MMPUHIOUIIBI OpraHu3aluu
XUMHUYCCKOIro IIponu3BoOACTBA.
HpOMBII.HJ'ICHHI;IG CIIOCOOBI IMMOJIyuCHUA
Ba)XXHEHIIIMX BEIIECTB

15.05.2024

96

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
CpEIbl U €ro MOCIEACTBHUS

16.05.2024

97

XUMHUS U 310POBbE YEIIOBEKA.
JlekapcTBeHHBIE CpefcTBa

21.05.2024

98

Xumus nun. Poss XuMuu B 00€ecriedyeHun
MUIIEBOI 0€30aCHOCTH

22.05.2024

99

Kocmernueckue u napdromepHblie cpeacTBa.

brrtoBast xumus

23.05.2024

100

XuUMHs B CTPOUTENBCTBE. BaxkHenmue
CTPOUTEIILHBIE U KOHCTPYKIIHOHHBIE
MaTepHaIbl

28.05.2024

101

XuMUS B CEITLCKOM XO3SIUCTBE.
Opranuueckue U MUHEpaJbHbIe YI00peHus

29.05.2024

102

Cucrematusanud 1 0000IIeHNE 3HAHUHT 110
TEME

30.05.2024




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






