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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHOi  00pa3oBaTeNbHON
nporpamMmbl cpeanero obmero oopazoanus(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenojaBaHus
yuebHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoil @enepanuun Ha nepuon ao 2025 ropa» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAY4YHOro oOpa3oBanus yvamuxcsa 10-11 xmaccoB. U3ydyenwme mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PPEPCHIHPOBAHHOTO, MPOPHILHOTO OO0y4YeHUs, MPHU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd HX K OBICTPO MEHSIOUIMMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3aIMsIX MPO(ecCHOHAIBHOTO O00pa3oBaHMs, B
KOTOPBIX XUMHS SBIISICTCS OJTHOU W3 MPUOPUTETHBIX JUCIHILTNH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu P@rOC COO o
B3aMMOOOYCIIOBICHHOCTH 1I€JeH, CoAepkKaHus, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUIN K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

e HMHQOPMAIIMOHHO-METOINYECKas, peaju3alus KOTOpod oOecreyrBaeT IOJydeHHE
MPEJICTaBICHUS O LEJsAX, COJep)KaHWU, OOIIel cTpaTeruu OOy4eHHs, BOCIIUTAHUS U
pa3BUTHS OO0YYAIOIIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

® OpraHu3alMOHHO-TUTAHUPYIOMIAS, KoTopas IPEyCMAaTPUBAET  OIpPEAEICHUE:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
MaTepuaia, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM O00pa30BaTENIbHBIX
TOCTHKEHUI 0O0ydJalolmuxcsi B paMKaxX HMTOTOBOM arTecTanuu B (QopMe eIHHOTO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asist yriyOGinE€HHOTO U3YUEHUS XUMHHU:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJEpPXKATEIbHBIM JTHUHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacrpesieieHue yueOHOro BpeMEeHH, pEeKOMEHIYEMOT o ISl U3Y4eHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3y4YeHHs Yy4eOHOro Marepuana ¢
y4ETOM JIOTUKH ITOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e 1aéT METOAMYECKYI0 WHTEpPIpETAlNIo Ielled W 3aJad H3ydyeHus ImpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro oduero oOpa3oBaHUs
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(JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYaIOLIErocss IO OCBOCHMIO COJIEp/KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOIO o00Iero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIlPaBJICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YpOBHE CpeHero o0iiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiayOJIEHHOIO M3YYEHUS HaIpaBlieH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIHEAYIOIUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccrnoHaibHOro oopasoanus. B aToil cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccruonaibHoro oobpasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAJIBHOTO Pa3BUTHS 00yUarOIINXCs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUMX  MEXIUCIUIUTMHAPHBIH,
HaJIPEIMETHBINA XapaKTep.

CocraBnsiromiuMu  nipeMera «XUMHS» Ha YPOBHE YIIyOJEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznnuusx 6a30BOro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HHUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONpPENENEHHOE TEOPETHYECKOe
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa oOecredeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YyBEIHUYEHHUs O00bEMa 3HAHMW O XHUMHMYECKHX OJJIEMEHTaX H
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3yyeHHe THUNOB peakIHMil JOIMOJHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
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CITOCOOHOCTH COCTUHEHUN yIenseTcss 0c000e BHUMAaHHUE BOMPOcaM 00 3JIEKTPOHHBIX 3 heKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHUMHUKO-(DH3MYECKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipu u3yueHuu mnpenMera B JAHHOM cClydyae akLEHT OyJaeT ciaeilaH Ha OOUIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILECTB U APYTOE.
B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KJIacCOB XUMUKO-OHOIOrHYeCKOro mpodus
OombIIMI yAETBHBIN Bec OyIeT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs
BO3MOYKHOCTB JIJIs1 60s1ee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUYECKOW OpraHU3aIMy KIETKH KakK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSA O COCTAaBE€ M CBOWMCTBAaX MpPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0nactell « EcTeCTBEeHHO-HAYUHBIC ITPEIMETHI,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu uzyyennn ydyeOHOTo mpeamera «XHUMHs» Ha YIIyONIEHHOM YpPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YESHHS
npeaMeTa mpeArnoaaraeT peaan3auio Takux menei, Kak:
e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benymieil posm B 00€CreYeHUN YCTOWYMBOTO PAa3BUTHS UYEIIOBEUECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHUH  palKOHAJIBLHOTO MPUPOJIOTIOTH30BAHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYpHl YeJIOBEKa, a TAK)XKE SKOJIOTHIECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CpPeJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUUYECKOH COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAaMEHTAIBHBIX TOHATHH, 3aKOHOB U
TEOpUH XWMHUHU, COBPEMEHHBIX IMPEICTABICHHI O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX TMPUHIUNIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e (¢opMHupoBaHHE Yy OOyYaOIMIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKHX 3HAHWHM JUisi OOBSCHEHHWS KIIOYEBBIX HACH U mpobiem
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COBPEMEHHOM XUMUU, A7 OOBSCHEHHS M TPOTHO3UPOBAHUSA SBICHUMN, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY; TPaAaMOTHOIO peUIeHMs] MpoOJeM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM AEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHMYECKUM TPOM3BOJACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BELIECTB;

e yriayOJeHHe MpeICTaBICHUN O Hay4yHBIX METOAaX IO3HAHMS, HEOOXOAMMBIX JIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUN, MMEIOIMIMX MECTO B MPUPOJE, B MPAKTHUECKON MACSITEIbHOCTH U
MOBCE/IHEBHOM JKHU3HH.

B 1mulane peanu3anuu  NEPBOOYEPEIHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIUX (YHKIHUN
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yriayO0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE IIeNU U 3a/1a4H, KaK:

e BoclUTaHUE YOEXKAEHHOCTH B II03HABAEMOCTH SIBICHUH MPUPOJBI, YBaXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKW;

® pa3BUTHE MOTHUBAIMHM K OOYYCHHIO M MO3HAHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS O0OIICUYETOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npodecCHOHaNbHON U OOIIECTBEHHOUW NEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

e (QopmupoBaHue yYMEHUH U HABBIKOB Pa3yMHOTO MPHPOAONOIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TOJIE3HON
DKOJIOTUYECKOH JESATEIBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBa3u. OnuHapHasi, JABOHHass M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoJEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. JNEKTPOHHBIE 3(PPEKTHl B MOJEKYIax OpPraHMYeCKHX COCIMHEHHM
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenureHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEACTABUTEIICH.

OcoOeHHocT M KiIacCUpUKalWsg  OpraHmyeckux  peakuuil.  OKucauTenpHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPIraHUYECKUX BEILIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP>-TMOPHAU3ALMSA ATOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XHUMHUYECKUE CBOMCTBA aJIKAHOB: PEaKIUKU 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psiji agkeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP°-THOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: DPEAKIHMHM IPUCOCIWHEHMsS, 3aMEIICHHs B 0-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.
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Anxanuensl.  Knaccugpukanus — ankagueHoB  (CONpSsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj alkuHOB, o0mas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3aluu, OKUciIeHHs. KucioTHble CBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIONMIEM IEHCTBHH 3aMECTHTEIEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposa.  CrnocoObl  HOMyYeHUS W [PUMEHEHME  apoOMaTHYeCKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBPALEHUN: H3y4YeHUe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IIacTMacc, KaydyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYII
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonornueckuii psa, obmas Gpopmyna, u3oMepus, HOMEHKJIATypa U KilacCU(pUKaIHsl.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOIIa U METAHOJA Ha OpPraHM3M YEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.
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[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiUlEpuH. DU3NUecKue M XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HyKJIeopIbHOTO 3amenieHus. JlelicTBue Ha opraHu3M 4yesnoBeka. CriocoObl moydeH st
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh (eHona. CrocoObl MONydeHHs] W MpUMEHEHHe (QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSl M HOMEHKJarypa. PU3WYECKuE CBOMCTBA ajbJETUI0B M KETOHOB. XHMHUYECKHUE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust M HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCoOOEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpeacraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U XUMHUECKHE CBOMCTBA: TUAPOIIN3 B KUCIION U IIEIOYHOU Cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupoge. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapunabl. ['maponus aucaxapujaoB. HaxoxxaeHue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaUeCTBEHHash PEaKIus ¢ MOJAOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).
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OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHs BELIECTB M MX IMPEBPAIICHUI: paCTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHE OJTAaHOJA C HATPUEM, OKMCICHHE STHIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTuibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(Il)), peakius rimmnepruna
¢ rugpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «Crupthl U (enoinbly, «KapOboHoBbie KUCIOTHI. CI0KHBIE

3upbI».
A3oTcojepKaiiie oprannieckne coenHeHusl.
AMUHBI — OpraHWYeCKHe TMPOW3BOJAHBIC amMuaka. Kiaccudukamuss aMHHOB:

anupaTUUecKue U apoMaTUYEeCKHe; NIepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJIKWJIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psjga. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyjie aHwiInHAa. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMWJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HPEACTABUTENN  O-
AMHHOKUCIIOT: TNIMIMH, anaHuH. duznuyeckue CBOWCTBA aMUHOKHCIOT. XUMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuuHas, BTOpHYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKclepUMEHTabHbIE METO/bl M3YYEHHUS BEIEeCTB M HUX IpeBpallleHUil: pacTBOpeHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 337a4 IO TeMaM «A30TCOJEp)KALUE OPTraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUU, CpelHsAs MoJjeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanar). YTunuzanuus u nepepaboTKa MIacTHUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).
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DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpasliaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMacC, Kay4dyyKOB, peILIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIIBI OPraHUYEeCKOro
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJYYEHHS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSATUHN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPrETHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocucrema, duocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TIOJYpPOBHU. ATOMHbIE
opourtanu. Knaccupukanuss XMMUYECKHX 3JeMEHTOB (s-, p-, d-, f-anemenTsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PUIypalud aTOMOB 3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpalui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYecKuxX diaeMeHToB [I.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB MO TpymnrnaMm u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMHu4decKkasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.
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BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, NaBIICHUE M KOHLIEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHMsI BEIIECTB M WX TMPEBpAIICHHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.
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Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@usnyeckue M XUMHUYECKHE CBOHCTBA W IPUMEHEHHME Kuciopoja M 030HA. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(IV), oxeun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl u €
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpriMeHeHue a30oTa M €ro coeAMHEHU. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpuUpoje. AIDIOTporHble Moaudukanuu. Dusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTBIX BelIeCTB, 0Opa3oBaHHbIX yriepomoMm. Oxcupn yriaepoaa(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle  HaHOTpYyOku. [IpuMeHeHWEe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKI0, ero Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsAJl  HampsDkeHUuH MerauioB.  OOmme crnocoObl  MOJY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsaTue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB [A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamnoB I[A-rpymnmer [leprogndeckoit CUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © KanblMi: TModydeHue, (Qu3ndeckue W XHUMHYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI AlTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U aUXpOMATHI, UX OKUCIHTEIHHBIE CBOMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.
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Du3MYecKne U XMMUYECKUE CBOMCTBA JKeJie3a U ero coequHeHni. OKCUIbI, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U €ro CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyenue, Gpu3NYECKUe U XUMUYECKUE CBOICTBA. AMGOTEpHbIE CBOMCTBA OKCHIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJIOB, TOpeHue cepwl, Qocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHBIC PEaKI[MU Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX COSTMHECHUS», «MeTauTbl TJIaBHBIX MTOATPYIII),
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIUIEHHBIE CIOCOOBI MOTYyUYEHUS BaKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociencTsus. Posib Xumun B 00€CIICYCHUH SHEPTETHIECKON 0€30IMaCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBuiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHOM MacCOBOW JIOJIEd pPAacTBOPEHHOIO BENIECTBA, MACCOBOM JOJIM W MOJSIPHOMN
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0mue ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SIBJICHHE, HAy4YHBIM (DaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUE BEIMYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpaIbl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX npenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTHYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEIEICHHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
NPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH KU3HCHHBIC
IUIaHBI.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHHUS NpenMeTa «XHUMHUA» OTPaXKaroT COPMHUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

0CO3HaHMsI O0YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIILHOCTH MPH CO3JIaHUM Y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOMN AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pPE3YyNbTaT JUIMTENbHBIX HaOIIOACHUH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBApUIIEH € MO3UIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXMUYECKOMY 3/10POBBIO;
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coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0POBBIO U JKU3HHU JIIOCH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITCIIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEd OKPYKallled MpUpOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI 1e]1aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaThl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAaHM:A, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  faelcTBUsA  (TMO3HABaTelIbHBIE,  KOMMYHHUKATHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble yuyeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpH OCBOCHHUU 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIINIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHUYCCKUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIOYCHU S,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
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XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU peIIeHUuH Y4eOHbIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ay, IPUMEHATh Ha3BaHHbIC MOJEIbHBIE IPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IIOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMA M IPOBEICHMS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((pU3NUYecKHe M MaTeMaTHYeCKUe) 3HAKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIA€MOM TEMBI B XOJI€ TMAJIoTa U/UITH JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPH  BBITOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4yeOHOro MpoekTa,  (POpMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHMI ITyTEM COTTIACOBAHMSI MTO3UIIMIA B X0€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.
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PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeUlaraéMblii alTOPUTM JICHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAaIM3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydyHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JEHCTBUI IO OCBOEHUIO, MHTEPIpETald U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKakoT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00€CIeYeHUN YCTOMYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
pelieHun mpooJieM IKOJOTHYECKON, SHEPTeTUUECKOW M TMHUIEBOW O€30MacCHOCTH, B Pa3BUTHHU
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHITUST — XUMHUYECKHI DIEMEHT, aToM, SAPO M DIIEKTPOHHAs o0ojoyka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXAEHHOE COCTOSHMSI aTOMa, TMOpUIM3allvs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHATIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTphyYecKas, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOA- M a30TCOAeprKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAalllue B OCHOBE MOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJWHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MOJIEKyJaX (MHIYKTHBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dbakronoruueckue cBeqeHUS O CBOMCTBAX,
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COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJOBEKa, OOMMX HAyYHbIX NPUHIMIAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) ()OPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI  IOCPEICTBOM  COCTaBJIEHUS  3JIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKPAIIEHHBIX MOHHBIX YpaBHEHUI;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlUM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIPEIeIEHHOMY KJIAcCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOIyoll,
[JIMLIEPUH, STWICHIJIUKOIb, (eHos, (opMalbleruj, aueTaabAeruj, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, IJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHMsI ONPEAENATh BHJ XHUMUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0OB (MOHO-, TU- U MOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIUH C UCIIOJIBb30BaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXJATh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTHM MU THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIMSIHUS @TOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEIIECTB M XUMUYECKUX PEaKLUN;
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c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
OpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHbIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTEpUajIbHOIO €AMHCTBA MHUpPA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPAaBHEHHUSIM XUMHUYECKUX PEaKIMil C UCIOIb30BaHHMEM (PH3MYECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATh IOJTYYEHHBIC 3HAHUS JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOJACOJEPKAILUX OpPraHMYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBaHueM, (opMyIupoBaTh LElb HCCIECIOBAHUSA, NMPEACTABIATh B Ppa3IMuHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JEATENIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKarolled NPUPOIHON cpeabl H
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, MHTepHET M Jpyrue), KPUTHYECKH aHaIU3UPOBaTh XMMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMHUPOBAHHOCTH MPEJCTABICHUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M TMHIIEBOW 0e30MacHOCTH, B PAa3BUTUM MEAWIUHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-
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, p-, d-aroMHBIE OpOWTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aroMa, THOPHIU3AIHs
aTOMHBIX oOpOuWTasNel, MOH, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, CTENEeHb JIUCCOLMAlWW, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
aucconyanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXPAaHEHHsS] MacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUME B OCHOBE IOHUMAaHMs NMPUYMHHOCTH U CHUCTEMHOCTHU
XMMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX peaklUuid, TEePpMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XHMMHUYECKOM DPAaBHOBECHUH, pacTBOpaX M  JUCIEPCHBIX  CHCTEMAx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00LIMX HAayYHBIX IPUHLIUIAX XUMHUYECKOIO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTepHbIE MPU3HAKU NOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBIJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIIEMEHTOB B COEIMHEHMSX, BHJI XUMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYEcKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMMHUYECKON CBSI3U M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, HW3MEHEHHMIO CTeleHeH OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIpyrHe); CaMOCTOSITENIbHO BbIOMpAThb OCHOBAaHUS U
KpUTEPUH JJIs KJIacCU(UKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenzieneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3MPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmoamueckoin cucremst JI.U.
MenpeneeBa, UCIONB3Ys MOHATHS «IHEPrETHUUECKUE YPOBHHM», «QHEPrE€THUECKHUE IOTyPOBHU,
«s-, p-, d-aromHBIe OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYEeCKHE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHUMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpynmam llepuonuueckoii cucremsl 1. 1. MenneneeBa, BAJICHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;
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c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB PA3JIMYHbIX KJIACCOB, NOJATBEPXKJIATh CYIECTBOBAHHE TI'€HETUYECKOW CBSI3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHM; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMHUECKUE PEAKIIMH, JIEKaIINe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0Ib3a;

c(hOopMUPOBAHHOCTDH BJIAJICHHUS CUCTEMOM 3HAHUI O METOJIaX HayYHOIr'O TO3HAHUS SIBJICHUI
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEUIECTB W JJS OOBSICHEHUS XUMUYECKUX SIBICHHIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX TpeAMETOB [uii 0oJiee OCO3HAaHHOIO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO U3 YHYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkluu, €CIU OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C ONpeneIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAJIBHBIX 33/a4 Mo TemMaMm «Metamib» u «Hemeramnel») ¢ coOnroaeHreM MpaBil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYJIOBOH JEATENPHOCTH B LEISIX COXPAaHEHHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
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OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCHOJIB30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 1 0
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
21 [IpenenbHble yriIeBOJOPOIbI — aJIKaHBI, 5 0 0
' LUKJIOATKAHEI
HenpenenbHble yriieBOgOPOIbL: AJIKEHBI,
22 PeAt YIICBOAOPOA 14 0 1
AJKaJUEHBbI, aJIKUHBI
23 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 0 0
24 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB M HX 4 0 0
' nepepaboTKa
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1 0
Uroro no pazgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cnuptel. ®enon 11 0 1
KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U
3.2 P 8 e 21 0 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS
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s¢upsl. XKupsr

33 VrieBoanl 9
Hroro no pazneny 41
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 12
Uroro no pazgeny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro no pazgeny 6
HazBanue MmoayJist
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ileproanueckas cucteMa XUMHUYECKUX 9 0 0
anemenToB . 1. Menaeneera
Ctpoenue BemiecTsa. MHOrooopasue
1.2 P o P 1 | 0
BEILIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 3
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemertaminl 31 1
2.2 Mertanibl 23 1 2
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
MeTtonabl TO3HAHUS B XUMUH. XUMHUA U
3.1 A 9 0 0
KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).

BanenTHble BO3MOXKHOCTH aToMa yriepoaa.

Tunsl ruOpuAU3alMu ATOMHBIX OpOuTaen
yriepojaa

XuMH4Y€ecKas CBA3b B OPraHMUECKUX
coeuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSA3H, TUIIbl IEPEKPHIBAHUS
ATOMHBIX OpOUTaseH, OquHapHas, TBOMHAS
U TPOWHAs CBS3b, CIIOCOOBI pa3phiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuil A. M. byrneposa u
COBPEMEHHBIE ITPENICTABICHUS O CTPYKType
MOJIEKYJI. 3HAYE€HHUE TEOPHH.
MounekynsipHble U CTPYKTYpHbIE (POPMYIIBL.

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYNIaX OPraHUYEeCKUX
COeTUHEHNN

04.09.2023

05.09.2023

06.09.2023

11.09.2023

12.09.2023
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[IpencraBnenue o knaccupukanuu u
cucreMarnueckas HomeHnkinarypa (IUPAC)
oprannueckux Bemects. [lonsrue o
GyHKIMOHATBHOM rpymibl. ['oMosory,
TOMOJIOTHUECKU Psifl

Knaccudukanus peakiuii B OpraHu4ecKoi
XUMUHU. OKHUCIIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH B
OpraHUYEeCKON XUMUHU

13.09.2023

18.09.2023

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

19.09.2023

AJKaHbI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIia, HOMEHKIIATypa H H30MEepHs,
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
cTpoeHHue MoieKy. Pu3nueckue cBoiicTBa
AJIKaHOB

20.09.2023

10

11

12

XUMHYECKHE CBOMCTBA aJIKAHOB.
IIpencraBinenue 0 MEXaHU3ME PEAKIIHI
palUKaJIbHOTO 3aMEICHUS

Haxoxnenue ankaHos B npupoze. CrocoOsl
MOJTyYeHUs U IPUMEHEHHUE aTKaHOB

[uxnoankansl: o6mas Gopmyna,
HOMEHKJIaTypa U H30MepHsi, 0COOEHHOCTH
CTPOEHHS M XUMUYECKHX CBOMCTB, CITIOCOOBI
MOJTyYeHUs U IPUMEHEHHE

25.09.2023

26.09.2023

27.09.2023

13

Pemenne pacy€THbIX 337124 HA
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOI0 BEIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70

02.10.2023
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coctaB. Cucremarusanusa U 0000IIeHne
3HAHWUH 10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa, SJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CtpyKTypHas ¥ LIUC-TPAHC-U30MEPHUS
allkeHoB. OU3HYSCKHE CBOMCTBA aJIKCHOB

03.10.2023

15

16

XUMHUYECKUE CBOKWCTBA aJKeHOB. [IpaBuiio
MapkoBHukoBa. [Tonmnmepunsanusi.

CriocoOsbl MMOJIY4YCHHA U IPUMCECHCHUC
AJIKCHOB

04.10.2023

09.10.2023

17

[IpakTuueckas padora Ne 1 o reme
"Tlony4yeHue 3TUICHA U U3YYEHHUE €ro
CBOMCTB"

10.10.2023

18

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeIEeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOT0 BEIIECTBA

11.10.2023

19

20

AJKanueHbl: CONpPsHKEHHBIE,
HN30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

XUMHUYECKUE CBOWCTBA COMNPSKEHHBIX
JEHOB

16.10.2023

17.10.2023

21

CrniocoObl 1osy4eHus U IpUMeHEeHue
QJIKaTUCHOB

18.10.2023

22

AJIKUHBI: TOMOJIOTHYECKUH psijl, oOmias
(bopMyna, HOMEHKIATypa, JNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢buznyeckue cBoiicTBa

23.10.2023
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23

XMMHYECKHE CBOMCTBA AJIKUHOB

24.10.2023

24

25

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSA3b

CniocoOblI MoTy4eHus U IpUMEHEHUe
AIIKUHOB

25.10.2023

07.11.2023

26

Pemenue 3agau: pacuy€Thl 0 ypaBHEHUIO
XUMHUYECKON pPeaKInu

08.11.2023

27

28

29

30

Cucremarusanus U 0000IEHUE 3HAHUN 110
TEME

ApeHBI: TOMOJIOTHYECKUH psijL, 001Iast
dopmMyna, HOMEHKIATypa U U30MEpusl.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI OCH30I1a U TOIYOa, UX
¢du3nveckre CBOUCTBA

XYMHYECKUE CBOWCTBA apEHOB: PEAKITUI
3ameneHus. [Ipeacrasnenue 00
OpPUEHTHUPYIOIIEM IEHCTBUU 3aMeCTUTENEH
B OE€H30JIbHOM KOJIBIIE.

XYMHYECKUE CBOWCTBA aPEHOB: PEAKITUI

TIPUCOCTUHEHUS, OKUCIICHUE TOMOJIOTOB
OeH3oJia

13.11.2023

14.11.2023

15.11.2023

20.11.2023

31

Oco0eHHOCTH XUMHUYECKUX CBOUCTB
CTUpOJIA

21.11.2023

32

33

Pemenne pacy€THbIX 3a/1a4 HA
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEIECTBA

CriocoObI nostyueHus 1 IpUMEHEHNE

22.11.2023
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apeHoOB

27.11.2023

34

35

['eHeTH4ecKast CBSA3b MEKIY Pa3IUIYHBIMHU
KJIACCaMH| YTJIEBOJIOPOIOB

PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peaknuii. CuctemaTusanus 1 00001IeHre
3HAHUM IT0 TEME

28.11.2023

29.11.2023

36

[Ipupoaustii ra3. IlonytHsie HEDTAHBIC
rassl

04.12.2023

37

38

39

KameHnHbI#1 yrosb 1 IpOLyKThI €70
nepepadboTKu

HedTsb 1 ee npoucxoxaeHue, Criocoosl eé
nepepabotku. [IpuMeHeHne npoykToB
nepepadoTku HepTH

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KJracCaMH yrjieBogOpOJ0B

05.12.2023

06.12.2023

11.12.2023

40

41

lanoreHonpon3BOIHbBIE YTIEBOAOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKITUHI
3aMelleHNs rajioreHa

JlelicTBue mIen04YeH Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiictere
JIATAJIOTCHAJIKAHOB C MarHUEM M [IUHKOM.
ITonsiTHE O METANIIIOOPTraHUYECKUX
COCIUHEHHUIX

12.12.2023

13.12.2023

42

43

Cucremaru3zaius 1 0000IIeHUe 3HAHUH 110
pazneny "YrieBogoposr"

KonTtponbHas pabora o Teme
"VYranesonopoast"

18.12.2023

19.12.2023

44

Hpe;leanHe OAHOATOMHBIC CIIMPTHI:
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45

TOMOJIOTHYECKUU psifI, oO1ast popmyna,
CTPOCHHE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, KjJacCu(puKanus,
¢busrueckue cBoiicta. BomopoaHbie CBsA3M
MEX/1y MOJICKYJTaMH CITUPTOB

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

OJIHOATOMHBIX CIIUPTOB. KauectBenHas
p€aKnusg Ha OAHOATOMHBIC CITMPTHL

20.12.2023

25.12.2023

46

CriocoObI mosTydeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB. JlelicTBre
METAaHOJIa U 9TaHOJIa Ha OPraHU3M YEJIOBEKa

26.12.2023

47

48

49

[TpocTeie a3¢upbl: HOMEHKIIATypa U
U30MepHsi, 0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHbI€ CIIUPTHI: STUIICHTIIUKOJIb 1
TIIALEPHUH, X PU3UYECKHE U XUMHUECKHE
CBOMCTBA

CriocoObI nostyueHus ¥ IpUMEHEHNe
MHOTI'0ATOMHBIX crIUpToB. [lelicTBue Ha
OpraHu3M 4YeJoBeKa

27.12.2023

09.01.2024

10.01.2024

50

®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UUYECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

15.01.2024

51

52

XuMHYecKue cBoiicTBa (heHona.
KauectBennas peaxius Ha GeHOT

CriocoObI nostyueHus 1 IpUMEHEHNE
¢denona. GenonpopmanpiaeruaHas cMoa

16.01.2024

17.01.2024

53

[TpakTuueckast padbota Ne 2. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe

22.01.2024
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"CriupThl U peHob"

54

55

56

CucreMmarusanys 1 0000IeHNE 3HAHUHN 110
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOM IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
U30MEpUsI U HOMEHKJIATypa

AJbaeruipl ¥ KeTOHBI: (PU3HUECKHIE
CBOMCTBA; peaKIMy MPUCOCTUHCHUS

23.01.2024

24.01.2024

29.01.2024

57

58

59

Peakunu okucieHus 1 Ka4ecTBEHHBIE
PEaKIfy abJETUI0B U KETOHOB
CriocoObl nostyyeHus 1 IpUMEHEHNE
aJIbJICTH/IOB ¥ KETOHOB

OHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE

KHCJIOTHI, 0COOEHHOCTH CTPOCHUA UX
MOJICKYJI

30.01.2024

31.01.2024

05.02.2024

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECKHEe CBOMCTBA.
BonopoiHbie cBsI3U MEXTy MOJIEKYJIaMU
KHCJIOT

06.02.2024

61

62

63

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCIOTBHI. MHOT00Opa3ue kKapOOHOBBIX
KHCJIOT

OCOoOeHHOCTH CBOWCTB: HETIPEIEIbHBIX U

APpOMATHYCCKUX Kap60HOBBIX,
I[I/IKap6OHOBBIX, FI/I)IpOKCI/IKap60HOBLIX

07.02.2024

12.02.2024

13.02.2024
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KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIHUX
Kap6OHOBBIX KHCJIOT

64

65

[TonsiTHE O IPON3BOIHBIX KAPOOHOBBIX
KHCIIOT - CIIOKHBIX 3()UPOB

CriocoObI moTydeH s U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

14.02.2024

19.02.2024

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmas popmyina, uzoMepus u
HOMEHKJIaTypa

20.02.2024

67

68

69

70

Du3nyeCcKne 1 XUMAYECKUE CBOMCTBA
3¢upoB

Pemenue pacuéTHbIX 3a7a4: 10 YpaBHEHHIO
XUMHUYECKON peaKIiu, Ha OINpe/ieJICHHE
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIECTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Kap6onoBsie kucnotbl. CinoxHbie dQupbI"
Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

21.02.2024

26.02.2024

27.02.2024

28.02.2024

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KHCIIOT. JKUpBI B IpUpoe

04.03.2024

72

73

Mpinia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MorIo1Iee aeiicTeue. Ilorsarne o
cuHTeTHYeCKnX Motomux cpeactrax (CMC)

I'enernueckas cBs3b YTJII€EBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKHUX

05.03.2024

06.03.2024
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BCIICCTB

74

75

PacuéTpl 10 ypaBHEHUSAM XUMUYECKUX
peaKuuit

Cucremaruzanys U 0000IeHNE 3HAHUHN 110
TEME

11.03.2024

12.03.2024

76

OO01mast XapakTepuCcTHKa YTIIEBOIOB U
KJIacCU(UKAIUS yIIIeBOJIOB (MOHO-, TU- U
HOJTHCaXapUIbl)

13.03.2024

77

78

79

Monocaxapusl: (PU3HUECKUe CBOMCTBA U
HaxO’KJICHUE B IIpUPOJe. XUMUYECKHE
CBOMCTBA TJIIOKO3bI

HpI/IMeHeHI/IC TJIFOKO3BhI, e€ 3HaUYCHUE B
KUBHCACATCIIbBHOCTH OpraHnu3Ma

Jucaxapuapl: caxaposa, MaJibTo3a 1
nakto3a. ['uaponau3 qucaxapuios.
Haxoxzaenue B mpupoie U NpuMeHEeHUe
JcaxapHuaoB

18.03.2024

19.03.2024

20.03.2024

80

[Tonucaxapuael: CTpoeHNE MAaKPOMOJIEKY!I,
¢duznyeckue 1 XuMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

01.04.2024

81

82

83

Ilonsarue 06 HNCKYCCTBCHHBIX BOJIOKHaX

PerieHue pacueTHbIX 3a/1a4 Ha
OTIpEICIICHUE JTOJIU BBIXO/A MPOIAYKTA
pP€aKkiru OT TCOPETUICCKHU BO3SMOKHOT'O
Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
paszzuemny

02.04.2024

03.04.2024

08.04.2024

84

KonTponbhas pabota no teme
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"Kucnopoacoaepxainiye opraHu4eckue
coenuHeHus"

09.04.2024

85

86

87

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MoOJIeKyJ, oOm1as opmyia, usomepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
XHUMHYECKHE CBOMCTBA aTu(aTUUECKUX
amMuHOB. COJIM aJIKUIIAMMOHHUS

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XMMHYECKHX CBOMCTB aHUJIMHA.
KauecTBeHHEIC pC€aKluy Ha aHCJINH

10.04.2024

15.04.2024

16.04.2024

88

CriocoObI mosTydeHus 1 IpUMEHEHNE
annpatuaeckux aMuHOB. [lomyuenue
aHWJIMHA U3 HUTPOOEH3051a

17.04.2024

89

90

91

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u30MepHs, GU3NYECKHe CBOMCTRA.
OTJIGJ'II)HI)IC MMpEACTAaBUTCIIN O-aMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHres u TUAPOJIN3 MEIITUI0B

benku kak npupoiHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

22.04.2024

23.04.2024

24.04.2024

92

XUMHAYECKUE CBOUCTBA OEITKOB.
KauectBennsie peakiu Ha OeTKH

29.04.2024

93

94

A30Tcoz[ep>1<amﬂe TCTCPOUUKIINICCKUC
COCOAMHCHUS. HyKJ'IeI/IHOBI)Ie KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornyeckas POJb

[IpakTuueckas padora Ne 4. Perenue
AKCIEPUMEHTAJIBHBIX 334a4 10 TEME

30.04.2024

06.05.2024
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"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Perenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHui"

07.05.2024

96

97

98

KonrtponbHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COC,I[I/IHGHI/Iﬁ n
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3aAlINA U
MNOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

08.05.2024

13.05.2024

14.05.2024

99

OnacToMepbl: HaTypaJIbHBIN Kay4yK,
CHHTETHUYECKHE KAyIyKH, CHIIMKOHBI.
Pe3una

15.05.2024

100

101

102

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMAaTU3AIMS U3YYEHHOTO

MaTepuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

20.05.2024

21.05.2024

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10

102
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11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3neMeHT. M30Tonbl

CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB,

KBAHTOBBIE YUCJIa. DHEPreTUYECKUE YPOBHU
U TIOJypOBHH. ATOMHbBIE OpOUTATIN

KoanuecTBo 4acoB

KonTpoabHbie
Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

02.09.2023

04.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Kiaccupukanuss XUMHUYECKHUX 3JIEMEHTOB (S-
, p-, d-, f-3MeMeHThI)

PacripeniesicHue 371€KTPOHOB 110 aTOMHBIM
opOuTasim

DJIEKTPOHHBIC KOH(PHUTypaIlMA aTOMOB
9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH

06.09.2023

09.09.2023

11.09.2023

ONEeKTPOHHbIE KOH(UTYpaAIITN HOHOB.
DIIEeKTPOOTPUIIATETLHOCTh

13.09.2023

Ilepuoanueckuii 3akoH u [lepronnueckas
CUCTEMa XUMMHYECKuX aiaeMeHToB JI. W.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U 06p3.3yeMBIX MU
IMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam. 3HaueHue NEpUOANICCKOro

16.09.2023

18.09.2023
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3aKOHa

10

11

Cucremaruzanys U 0000IeHrE 3HAHUHN 110
TEME

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexxXMoeKysipHbIe
B3aUMOJICUCTBUA

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

20.09.2023

23.09.2023

25.09.2023

12

IIpencraBienus 0 KOMIIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIATYypa.
3HauYeHHE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTvie 0 KOOPAMHAIMOHHON XUMUU

27.09.2023

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIECTB

30.09.2023

14

15

16

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIJIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU
pPacTBOPOB: MaccOBast J0JIsI BELIECTB,
MOJISIpHAs! KOHLIEHTPAIHs

02.10.2023

04.10.2023

07.10.2023

17

Pemmenue 3aga4 ¢ UCIIOIBE30BaHUEM MOHATHH
""MaccoBast 10JIsl pacTBOPEHHOTO BemecTra',

09.10.2023

[okymeHT co3aaH B anekTpoHHon copme. Ne 107 ot 18.05.2024. UcnonHutens: Nanatynnuxa M.P.
Crtpanuua 42 n3 55. Ctpanuua cosgara: 18.05.2024 10:01

Il INIEKTPOHHBIN
=¥ TATAPCTAH



"MoJisipHast KOHIEHTparus'"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIECTB

Cucremaruzanys U 0000IeHNE 3HAHUHN 110
TEME

11.10.2023

14.10.2023

20

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTn"

16.10.2023

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

18.10.2023

22

TemoBbie 3¢ (HEKTHl XMMUYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

21.10.2023

23

24

Beruncnenus no ypaBHEHUSM XUMHYECKUX
PpeaKui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€

3aBUCUMOCTD OT PAa3JIMIHBIX (I)ElKTOpOB.
Karannus n KaTaJIn3aTophbl

23.10.2023

25.10.2023

25

I'oMOreHHsbIe U reTEpPOreHHbIE PEAKIINT

08.11.2023

26

27

[TpakTrueckast padota Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMUYECKOH peakiuun"

OO6patuMble U HEOOpATUMBbIE PEAKIIUU.

11.11.2023
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Xumnueckoe paBHoBecue. Koncranra
XUMH4YecKoro papHoBecus. [Tpunuun Jle
[Tarense

13.11.2023

[IpakTuueckas padora Ne 2 o reme

2 "B
8 JTUSHUE Pa3TUIHBIX (PAaKTOPOB Ha ) 15.11.2023
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
29 C §) .C
WIBHBIC U clIa0ble 3NIeKTPOIuThl. CTerneHb 18.11.2023
UCCOLIMAINU
HNonnoe npousseaenue Boapl. Cpena
30 .B 7
BOJIHBIX PacTBOPOB. BomopoaHbIii 20.11.2023
nokasatenb (pH) pactBopa
I'uaponus coneid. Peakiuu, mpoTekaromiye B
31
pacTBOpax 3JIEKTPOJIUTOB 22.11.2023
[IpakTuueckas padora Ne 3 o reme
32 "Xumuueckue "peaKuHH B pacTBOpax 25112023
AJIIEKTPOIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE
33 peakiuu. Baxxuenme oKUCIuTenu u 27 11.2023
BOCCTaHOBUTEIHN
14 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oatanca 29.11.2023
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB 02.12.2023
36 Pemenne 3a1a4d pa3nu4HbIX TUIOB
04.12.2023
37 P
eIICHUE 33]]a4 Pa3IMYHBIX THIIOB 06.12.2023
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38

Cucremaruzanusa 1 00001eHNE 3HAHUHN 110
Teme "XuMHuuecKkre peakiuun"

09.12.2023

39

40

41

KonTtponsHas pabora o Teme "Xumuueckue
peakuun"

[Tonoxxenue HemetaioB B [lepuoanueckoit
CHCTEME XUMHYECKuX 3aeMeHToB JI. W.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTroMoB. OHU3HYCCKHE CBOIICTBA HEMETAILIOB

ANOTpOIUSl HEMETAJUIOB (Ha TIpUMepe
KHCTI0poJia, cephl, hocdopa u yriaeposaa)

11.12.2023

13.12.2023

16.12.2023

42

Bonopon: nonmyuenue, pusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapuibl

18.12.2023

43

44

45

["ajoreHsl: HaX0XJIEHUE B IPUPOE,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBonopoael. Baxkueiiiue
KHUCIIOPOJCOAEPKAIINE COCTUHEHUS
rajJjoreHoB

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

MOJIYYCHHS I'aJIOTCHOB. HpI/IMeHeHI/Ie
TraJIOT€HOB U X COECIMHEHUM

20.12.2023

23.12.2023

25.12.2023

46

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anmorensr”

27.12.2023

47

Kucnopon: mabopatopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMUA,
duznueckue u xumudeckue ceorcTra. O30H.
[IpuMmeHeHne Kucmopoia u 030Ha

10.01.2024
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48 OKcuibl ¥ IEPOKCUIBI 13.01.2004
49 Pemienue 3agau pa3auyHbIX TUIIOB 15.01.2004
Cepa: HaxXOXJIeHUE B PUPOJIE, CIIOCOOBI
0 | e gnsene s s
51 CepoBoaopon, cyiabhuisl 20.01.2024
5 Kucnopoacoaep:xaiiiue cOeJMHEHUS CEPBI.
Oco06eHHOCTH CBOMCTB CEPHOM KHCIIOTHI 22.01.2024
[TpakTuueckast pabota Ne 5. Pemenue
53 BIfCHepI/IMeHTaJ"I'BHBIX 3anay no reme "Cepa u 24.01.2024
e€ CoOeTMHEeHUS
A3OT: HaX0X/IeHHE B IPUPO/IE, CIIOCOOBI
54 MoNyueHus, PU3NUECKUE U XUMUIECKH
c;)o;l,:TeBa. z;xlii/I)Mf/IaK?(I:-II/ITepI/IHLI o 27.01.2024
55 Kucnopoacoaepxaiiine coeTuHEeHUs a3oTa.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI 29.01.2024
56 [IpumMenenue a3oTa 1 €ro COeTMHEHUN.
A3O0THBIE yI0OpEeHUsI 31.01.2024
®Docdop: HaXOXKIEHHE B IPUPOE, CIIOCOOBI
MONTy4eHUs, PUBNUECKUE U XUMUIECKHI
! 01(3)017}1,::1321. é(({)c;m[e; u (;OC(I)HH o 03.02.2024
58 Oxkcuasl hochopa, pochopcoaepxarniie
kucinoTsl. Comu HochopHO KUCTOTHI 05.02.2024
59 [Tpumenenue docdopa 1 ero coeTMHEHUH.
®dochopuble ynoopeHus 07.02.2024
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[IpakTuueckas padora Ne 6. Pemenue

60 "A
JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "A30T U 10.02.2024
dbocdop u ux coenuHeHus"
Yraepoa: HaX0XKJICHHUE B IPUPOJIE,
61 ;
AJJIOTPOIIHBIE Mov;[mpm(aunn, dusnveckue u 12.02.2004
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
Oxkcua yriepona(Il), okeun yraepoga(IV),
62 N
YrOJbHasl KUCJIOTA U €€ COIU 14.02.2024
63 Pemenue 3a1a4 pa3nu4HbIX TUTIOB
17.02.2024
Kpemuwuii: HaxoxkaeHue B IpUpoJe, Criocoobl
64
HOJIE"IGHI/I?I, bu3HUecKre U XUMUICCKUE 19.02.2004
CBOICTBa
65 Oxkcupn kpemuus(1V), kpeMHueBast KMCIIOTA,
CUJIMKAThI 21.02.2024
66 [IpuMeHeHrne KpeMHHS U €r0 COCTUHEHUM.
Crek1o, ero noixy4eHue, BUAbl CTEKIIa 24.02.2024
67 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
26.02.2024
68 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
teme "Hemeramibr" 28.02.2024
69 K 0 "H "
OHTpOJIbHAs paboTa no Teme "Hemerambl 02.03.2024
70 AHanmm3 pe3yapTaToB KOHTPOJIBbHON paboTHI,
KOpPEeKILHsI OIINOO0K 04.03.2024
[Tonmoxenune metamios B [lepuoanueckoit
71 .
CHUCTEME XMMUYECKUX DIIEMEHTOB 06.03.2024

Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
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000JI04EK aTOMOB METAILIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.

HpI/IMeHeHI/Ie MCTAJ1JIOB B 6BITy U TCXHHUKCE

Cnnasel MetaiioB. Kopposust

73
MeTasu10B.Croco0b! 3alUThl OT KOPPO3UU

09.03.2024

11.03.2024

74 Pewenue 3a1a4 pa3au4HbIX TUIIOB

13.03.2024

DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM
75 MeTaiioB. O01mue crocoobl NOTyYEHUS
METaJIJIOB

OO61mas xapakTepucTuka MetamioB [A-

rpynns [lepuoanueckoit cucteMbl

76 XUMHUYECKHX 3JieMeHToB. HaTpuii u xanmii:
noJrydeHue, PU3nIecKue U XUMHUICCKHE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U

UX COeINHEHMH

OOm1as xapakrepucTika MetayioB I1A-
rpynnsl [leppuoanueckoit cucTeMbl

77 XUMUYECKHX AIEMEHTOB. Maruui u
KaJbLUil: OJdy4YeHue, pru3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

IMPOCTHIX BEHIECTB U UX COGJII/IHGHI/Iﬁ

16.03.2024

18.03.2024

20.03.2024

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: MOoJIy4YCHHUC, (I)I/I3I/I‘{CCKI/IC )51

79
XUMHUYCCKUC CBONUCTBA, IPUMCHCHHUC

01.04.2024

03.04.2024

20 AMpoTepHbIe cBOMCTBA OKCHIA U

TUAPOKCHU A AJIFOMUHMUA,

06.04.2024
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TUAPOKCOKOMIIJICKCHI AJIFOMUHHSA, UX
IIPUMCEHCHHUEC

81

82

83

Pemenne 3ala4 Pa3sIM4YHbIX TUIIOB

[Tpaktuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
"Metaiuibl TJIaBHBIX noarpymnm"

OO01mast XxapaKTEepPUCTHKA METAIIJIOB
no0ounbIxX oarpynn (b-rpymm)
[Teprouveckoil CHCTEMbI XUMHUECKUX
JJIEMEHTOB

08.04.2024

10.04.2024

13.04.2024

84

Du3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
U €ro COeIMHEHUH, UX TPUMEHEHUE

15.04.2024

85

86

87

Baxwuelime coeMHEHNs] MapraHia.
IIepmaHranar Kanus, €ro OKACIUTEIbHBIE
CBOMCTBA

®dusnuecKkue U1 XUMHYECKHE CBOMCTBA
JKenesa u ero coenvuHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIABOB XKele3a

dusnueckue 1 XUMUUECKUE CBOMCTBA MEAU
U €€ COCIMHEHUM, UX TIPUMEHEHUE

17.04.2024

20.04.2024

22.04.2024

88

duznueckre 1 XUMUYECKHE CBOMCTBA [IUHKA
Y €r0 COCIMHEHU, UX MPUMEHEHHUE.
I'mapoxcokoMIIEKCHI IMHKA

24.04.2024

89

90

[TpakTiueckast paborta Ne 8. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"MeTasisl TOOOYHBIX OArpymm"

Pemenne 3amau PAa3JIMIHBIX TUIIOB

27.04.2024
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29.04.2024
01 O06o0011eHre U cucTeMaTU3alus H3Y4eHHOTO
MaTepuaia 1o reme "Merasuibl" 01.05.2024
92 KoHnTtposnbHast pabora o teme "Metamibt" 04.05.2004
93 AHanu3 pe3ynbTaToB KOHTPOJIBLHOU PabOTHI,
KOPPEKIHSI OIIHOOK 06.05.2024
Ponb xumun B o6ecrieueHUN YCTOWYMBOTO
94 a3BUTHA YyenoBedecTBa. [loHsTHe 0
anqux METO/1aX UCCIIEA0BAHUS BEIIECTB 08.05.2024
HayuHble MpUHIUIIBI OPraHU3auN
95 XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHUS 11.05.2024
BaXHEHILINX BEILIECTB
%6 XUMHUYECKOE 3arpsi3HEHUE OKpYKarolen
CpelBl U €r0 MOCIEACTBUSA 13.05.2024
97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpEICTBA 15.05.2024
08 Xumus nuuy. Ponbs xumuu B obecriedeHnn
MMUIIEBOH 0€30IacHOCTH 18.05.2024
99 Kocmernueckue u napdromMepHbie Cpe/icTBa.
beiToBas xumus 20.05.2024
XuMHs B CTPOUTENBCTBE. BaxkHelmne
100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE 2 05.2004
MaTepuaibl
101 X1MHUS B CEIBCKOM XO3SIICTBE.
Opranuyeckue U MUHEpaJbHbIE y100peHus 23.05.2024
102 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
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TEMEC

25.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O0mecTBo ¢ orpaHUI4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6mmoreka IJOK
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Jluct cornacoBaHus k gokymeHTy Ne 107 ot 18.05.2024
WHuumatop cornacoBanus: Nonatynnuua IM.P. enonponssogutens
CornacoBaHne nHnyuupoBaHo: 18.05.2024 10:01

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 MupsasHos A.®. 18.05.2024 - 11:18
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