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Pabouas mporpamma 1o XMMHHM Ha ypOBHE CpeJHero obumiero obpa3zoBaHus pa3paboTaHa Ha
ocHoBe @enmepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «OO6 ob6pa3zoBanum B Poccuiickoii
®enepanun», TpeOOBaHUH K pe3ylbTaTaM OCBOCHHUs (herepaibHOM 00pa3oBaTeIbHON IMPOTPaMMBI
cpennero oomero oopazopanus(P@OIl COO), npencraBneHHbIX B DeepalbHOM TOCY1apCTBEHHOM
obpazoBatensHOM cTtangapte COO, c¢ yuérom Konnenumu npenogaBaHus ydeOHOTO mpenMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanuax Poccuiickoit ®enepanuu, pealu3yOmUX OCHOBHbBIE
o0pa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXKEHUH «CTpaTerud pa3BUTH BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMusi Ha YpOBHE YINIYOJNEHHOTO W3Y4YeHHsS 3aHMMaeT Ba)XXHOE MECTO B CHCTEME
€CTeCTBCHHO-HAYyYHOrO oOpaszoBanus ydamuxcs 10-11 kmaccoB. WM3yueHnwe mpeamera,
peanusyemMoe B yCIOBUIX TU(depeHIIMPOBAHHOTO, MPOGUILHOTO 00YYSHUS, TPU3BAHO 00CCIICUHTh
0011e00pa3oBaTeNbHyl0 U OOMICKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
JUIA ajanTalMd HUX K OBICTPO MEHSIOUIMMCS YCJIOBHMSIM JKU3HHM B COLIMYME, a Takke s
NPOAOIDKEHUST 00yUeHHsI B OpraHU3aLUAX MPO(PECCHOHATBLHOTO 00pa3oBaHMs, B KOTOPHIX XUMUS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme mno XuMuM Ha3Hauy€HUE TMpeaMeTa «XUMHs» TOJydaeT MOJIpPOOHYIO
MHTEPNpPETAIMI0 B COOTBETCTBUM C OCHOBomojararomumu nonoxenusmu DPIroC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJepKaHUs, Pe3yJIbTaTOB OOyYeHHS U TPeOOBaHWI K YpOBHIO
MOATOTOBKHU  BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIOTCS  CIEIYIOIIME BBIMOIHIEMbIE
MIPOrpPaMMO¥ 10 XUMHH (HYHKITUH:

- nH(OPMALIMOHHO-METOIUYECKasl, pealn3alusi KOTOpoil oOecrneynBaeT MOJIy4YeHHE
MIPEJICTAaBICHUSI O LEAX, COAEpPKAaHUM, OOLIEl cTpaTeruu OOy4dEeHMs, BOCIUTAHUS U PAa3BUTHUS
oOyuyaroluxcsi CpeICTBAMHU MPeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

- OpraHM3allMOHHO-TIJIAHUPYIOIIAsl,  KOTOopas  IPEIyCMaTpUBAeT  ONpPEICIICHHE:
NPUHIIMIIOB CTPYKTYPUPOBAaHUS W  IOCJIEJOBATEIbHOCTH M3y4YeHHs y4eOHOro Marepuaia,
KOJIMYECTBEHHBIX W KAYeCTBEHHBIX €r0 XapaKTEePUCTHK;, IMOAXOJAOB K (POPMHUPOBAHUIO
COJIEP>KaTEIIbHONH OCHOBBI KOHTPOJISI M OLIEHKH OOpa30BaTENbHBIX TOCTHKEHHH OOydarolmuxcs B
pamMKax UTOrOBOH aTTecTal B OpMe €IMHOT0 roCyJapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[IporpamMma asis yrinyOn€HHOTO U3YUEHUS XUMUHU:

- YCTaHABIIMBA€T WHBApUAHTHOE TMPEAMETHOE COjAepkKaHHe, oOoO0sA3aTeIbHOE IS
M3Y4YeHHS B  paMKax OTIENbHBIX  mpoduiei, mpeaycMaTpuBaeT  paclpelieieHne |
CTPYKTYpUPOBAHHUE €r0 IO KJIaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

- na€T TNpUMEpPHOE pachpeesieHue Yy4eOHOro BpEMEHH, PEKOMEHAYeMOro JUls
W3Y4YEHUS OT/ACIbHBIX TEM;

- mpenajaraeT MPUMEPHYIO TMOCIENI0BATEIbHOCTh M3YYEHUS Y4eOHOro marepuaia c
y4ETOM JIOTUKHU TTOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBS3EH;

- TAET METOJIMYECKYI0 HHTEpIpPETalMI0 LeJIed M 3aJady H3y4yeHus MpeAMeTa Ha
yrayOn€HHOM YpOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEAHEro O0OIIero
o0pa3oBaHMs, COACPKATETLHON XapaKTEPUCTUKU TIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOMU
0o0pa3oBaTeNbHON MPOTPAMMBI CpPEIHET0 001ero o0pa3oBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX,
MpEeIMETHBIX), a Takke C YY4E€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHBIX JCHCTBHIA
00yuJaroIerocsi 0 OCBOCHUIO COAEPKaHU MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIIMAM B MPOTPAMME MO XUMHUHU MPETYCMOTPEHA TPEEMCTBEHHOCTh C
oOyuyeHHeM XMMHUU Ha yYpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs. 3a MpeAesiaMu yCTaHOBJIEHHOM
MpPOrpaMMOil MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COAep)aHUS Y4eOHOTO
npenMera «XHUMHUS» OCTaETCsl BO3MOXKHOCTh BbIOOpa €ro BapHMaTUBHOM COCTaBISIOLIEH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO MPOduis o0ydeHusl.

B cootBerctBuM ¢ koHnentyaiabHbIME TTOIOkeHUsIME DPT'OC COO 0 Ha3HAUYECHUU MPEIMETOB
6a30Boro u yriayOn€HHOro ypoBHeW B cucreMe auddepeHnrpoBaHHOIO O0Y4YeHHs Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS XMMHUSI Ha YpOBHE YIUIYOJEHHOTO HW3Y4YeHMsI HaIlpaBlIeH Ha



peanu3aIuio ITPEeeMCTBEHHOCTH € MOCIEAYIOIIUM 3TarloM MOJYyYeHHsT XUMHUYECKOTr0 00pa3oBaHUs B
pamMKax HM3y4eHHUs CHEIMAbHBIX €CTECTBEHHO-HAyYHBIX M XMMHUYECKHUX AUCLUUIUIMH B By3aX H
OpraHu3aIMsIX CpeIHero npodeccHuoHaIbHOro oOpa3oBaHus. B 3Toil CBSI3M M3ydeHHE NpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriayOJeHHe TeOpPeTUYECKON u
MPAKTUYECKON MOArOTOBKH 0OYUYaIOIIMXCs, BBIOPABIINX ONpPeNeIEHHBINA MPOopMIb 00yueHHs, B TOM
YHclie ¢ MEePCIEeKTUBON MOCIEAYIOUIEro MOJYyYEHUs! XMMHUYECKOTO OOpa3oBaHMsI B OpPTraHU3ALMSIX
npodeccuonansHoro obpazoBanms. Hapsioy ¢ atum, B cBere TpeboBanuit ®I'OC COO k
IUIAHUPYEMBIM pe3yJibTaTaM OCBOEHHUS (eaepaabHOM 00pa30BaTeIbHONW MPOrPAMMBI CPETHETO
obmiero oOpa3oBaHUs M3y4CHHE IMpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAK)KE Ha pEIICHUE 33134y
BOCIHUTAHMSI M  COLUMAIBHOIO pa3BUTUS  OOydaloIIMXcs, Ha (GOPMUPOBAHHME y HHX
OOIICHHTEIUICKTYAIbHBIX YMCHHI, YMEHUW palMOHATU3alMU Y4eOHOTO Tpylda U OOOOIIEHHBIX
CHOC000B AESITeNbHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBisiomiuMu  mpeiMeTa «XHMHS» Ha YpPOBHE YINIYOJNEHHOTO H3YYEHHUS SIBISIFOTCA
yrayOonéunble Kypcbl — «Opranuueckas xumus» U «OOmas u HeopraHudeckas xumus». [lpu
OTIpEJICICHUN TIOJXOI0B K OTOOpY M CTPYKTYPHOM OpraHu3allMi COAEP)KaHUS ATUX KYpCOB B
[porpamMme o XUMHHU 3a OCHOBY NpUHATHI nonoxeHus @PI'OC COO.

OcHoBy cozaepxanus KypcoB «Opranudeckas Xumusi» U «O011ast 1 HeopraHuueckasi XuMusH)
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNW M YMEHUU, OTHOCAIIMXCA K 0a30BOMY YPOBHIO
U3YYEHHUs MpeaMeTa. DTa CUCTeMa 3HaHUM MOJy4yaeT OIpeneaEHHOE TEOPETUUYECKOe TOMOIHEHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJNBIIHNI 00bEM (haKTOIOIMYECKOTO MaTepHaa.
Tak, Ha yrioyOn€HHOM ypOBHE HM3ydYeHHUsS NpeAMeTa oOecredeHa BO3MOKHOCTh 3HAYMTEIBHOTO
yBeJIMYEHUS] 00bE€Ma 3HAHUN O XMMHUYECKUX HJIEMEHTaX M CBOMCTBAX UX COEIMHEHUN HA OCHOBE
paciidpeHusi U yriiyOlleHHs MpEACTABIEHUNH O CTPOCHUM BEIIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKAHHsS PEaKIMil, pacCMAaTPUBAEMBIX C TOYKH 3pEHHUS XHUMHUYECKON
KMHETUKM U TepMOAMHaMUKH. W3ydyeHue nepuoauueckoro 3akoHa u llepmonnueckoil cucremsl
XUMHUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEJICTABICHUIX O
CTPOCHHM aTromMa. XHMMHUYECKasl CBSI3b OOBACHSAETCS C TOUKH 3PEHMSI SHEPreTUUYECKUX H3MEHEHUI
npu e€ o0pa3oBaHMM W Pa3pyIICHWHU, a TAKXKE C TOYKH 3PEHUS MEXaHU3MOB €€ oO0pa3oBaHMI.
N3ydyeHue TUNOB peakuuil ONoHsAETCS (POPMUPOBAHUEM IPEICTABICHUN 00 3JEKTPOXUMHUYECKUX
Ipoueccax M 3JEKTPOJIM3€ PACIIIaBOB M PACTBOPOB BELIECTB. B Kypce opraHMueckoil XMMHH IIpU
PacCMOTPEHUH PEaKIMOHHON CIIOCOOHOCTU COEIMHEHUH yaenseTcss 0co00e BHHMaHUE BOIPOCAM
00 31eKTpOHHBIX AP (HeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKIIui.

Oco0oe 3HaueHHWe MMEET TO, YTO Ha COJEp)KAaHUE KYpCOB XUMHUH YIIyOJIEHHOIO YpPOBHS
M3yUYeHUs JJIs KJIACCOB OMpeeNEHHOro mpouis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIOTIOJIHEHUH K 0OLIell cucTtemMe NMpeaIMETHBIX 3HAHWN) OKa3bIBAalOT BIMSIHUE CMEKHBIE MPEIMETHI.
Tak, HampuMep, B cOAep)KaHUU MpeaAMeTa A KIacCOB XMMUKO-(PU3UUYECKOro Mpoduis 6oiblioe
3HaueHue OyAyT HMETh 3JEMEHThl y4yeOHOro marepuana no ooOmel xumuu. [Ipu uzydeHuu
npeaMeTa B JaHHOM Ciydae akIEeHT Oy/AeT cleslaH Ha OOIIHOCTh METOJOB IO3HaHMS, OOIIHOCTh
3aKOHOB M TE€OpUH B XMMHUU U B (PU3MKE: aTOMHO-MOJIEKYJsipHasi Teopus (MOJEKyJIsIpHas TEOpUs B
¢u3MKe), 3aKOHBI COXpPAHEHUS Macchl M DHEPIruH, 3aKOHbl TEPMOJUHAMHKH, DIEKTPOJIH3a,
MIPEJICTaBJICHUS O CTPOCHUU BEUIECTB U JPYTO€.

B TO Xe Bpems B cojepKaHUU NpeaMeTa A KJIACCOB XUMHUKO-OHMOJOTHYECKOro MpoQuis
0obIIMK yAENbHBIM Bec OyneT MMeTh opraHudeckas Xumus. B aTom ciydae mpemocraBisieTcs
BO3MOKHOCTh JUIsl 00jiee OOCTOSITENBHOIO PACCMOTPEHHUSI XUMUYECKOH OpraHM3alluu KJIETKU Kak
OMOJIOTMYECKONH CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K TMpUMEpPY, TaKHe CTPYKTYpHbIE
KOMITOHEHTBHI, KaK JIMMUIBI, OCIKH, YTIEBOIbI, HYKIIEMHOBBIC KUCIOTHI U npyrue. [Ipu sTom 3HaHUS
O COCTaBe M CBOMICTBax MNpEJCTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYKaT
OCHOBOM JIJIsl U3Y4EHUS CYIIIHOCTH MpoIeccoB (POTOCHHTE3A, AbIXaHUs, TUILEBAPEHUSI.

B mnnane ¢opmupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX
METOJIOB MMO3HAHUS U OMNbITA MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHUI W3y4YeHHE TpeaMeTa
«XUMHS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3AX C Yy4eOHBIMU



npeaMeTaMy, BXOJSIIMMHU B COCTaB NMpeIMETHBIX oOnacteil «EcTecTBeHHO-HAy4YHBIE MPEIMETHI,
«Marematuka u nHpopmaTuka» U «Pycckuil sSI3bIK U IUTEpPATypay.

[Ipu wm3ydenum ydeOHOro mpeamera «XHUMHsS» Ha YrIyOJIEHHOM YpOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M cpefaHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajadei
MEPBOCTEIICHHOM 3HAYMMOCTU sIBIsieTCs (OpMUpOBAaHME OCHOB HAayKHM XHMHUHM Kak o00Jjactu
COBPEMEHHOT'0 €CTeCTBO3HAHUS, MPAKTUYECKOM IeATEIbHOCTH YeJI0BeKa U OJJHOTO U3 KOMIIOHEHTOB
MUpPOBOM KyJIbTypbl. Pemienue 53Toil 3ajgaun Ha YIUIyOJEHHOM YpOBHE H3YY€HHUs IIpeIMeTa
MIpeJIoJiaraeT peaqnu3alnio TaKuX 1esiel, Kak:

- ¢dopmMHupoBaHHE  TPEACTABICHUI: O  MaTepuaJbHOM  €IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUI MPUPOABI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX
HayK W e€ Benyled poilu B OOECIEYeHWH YCTOWYMBOIO PA3BUTHUSI YEIOBEUYECTBA: B PEIICHUU
mpo0JieM HKOJIOTMYECKOM, IHEPreTHUYecKOW M MUIIEBOM Oe30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3JIaHMHM HOBBIX MAaTEpPHAaJOB, HOBBIX HMCTOYHHKOB HSHEPIHH, B OOECHEUCHHH PaIMOHAIBLHOTO
MIPUPOJIONOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIICH KYIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

- OCBOGHHE CHCTEMbl 3HAaHUM, JIeXKAIIUX B OCHOBE XHMMHUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (YHIAMEHTAJIbHBIX NOHITUH, 3aKOHOB M TEOPUM XHUMHUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOECHUHU BEIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HMOHHO-
MOJIEKYJISIPHOM, HAaJMOJEKYJISIPHOM, O TEPMOJUHAMUYECKMX M KMHETUYECKHMX 3aKOHOMEPHOCTSX
MPOTEKAHUA XHUMHYECKHX pEaKIHil, 0 XHMHUYECKOM pABHOBECHH, PACTBOpaX M TUCHEPCHBIX
cUCTEMax, 00 O0IIKX HAY4YHBIX MPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

- dbopMupoBanue y OOYYaIOIIMXCS OCO3HAHHOIO TOHMMAaHHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMUYECKUX 3HAHUM a1 OOBACHEHHUS KIIOYEBBIX HJCH M IpobiieM COBpPEMEHHOMN
XUMHH, 11 OOBSCHEHHs M TPOTHO3UPOBAHMS SIBICHUN, HMEIOIIUX €CTeCTBEHHO-HAYYHYIO
MPUPOJY; TPAMOTHOTO PEIICHHUsS MpOOJieM, CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHUS, aHAIN3a U
OLICHKH C TO3UIMI 3KOJOTHYEecKoi 0e30MacHOCTU IMOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOM C XHMMHUYECKUM HPOU3BOJCTBOM, HCIOJIB30BaHUEM U
nepepaboTKOM BEIIECTB;

- yrayOseHue NpeACTaBICHUH O Hay4yHbIX METOJaX IO3HAaHMS, HEOOXOAWMBIX s
NpUOOpETEeHUs] YMEHUI OPHUEHTUPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XMMHUYECKHX SIBJICHUH,
MMEIOLIUX MECTO B MPUPOJIE, B IPAKTHUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B mane peanuzaniuyd MEepBOOYEPETHBIX BOCIUTATENBHBIX U PA3BUBAIOMIMX (DYHKIIHIMA
LIEJIOCTHOW CHUCTEMBI CpeIHEero oOmiero o0pa3oBaHMsA IpPU M3YyYEHUH MpeaMmera «XUMHs» Ha
yriIyOJa€HHOM ypOBHE O0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KaK:

- BOCIIUTaHHE YOEKIEHHOCTM B II03HABAEMOCTU SIBICHUN MPHUPOABI, YBAKEHUS K
nporeccy TBOpYECTBA B OOJIACTH TEOPETHMUYECKUX U TPHUKIAJHBIX HCCIEAOBAaHUM B XHMMH,
(hopMHpOBaHNE MUPOBO33PEHNUSI, COOTBETCTBYIOILIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKH;

- pa3BUTHE MOTUBAIMHM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO HA OCHOBE YCBOEHHUS O0IIEUET0BEUECKUX [IEHHOCTEH;

- pa3BUTHE T[I03HABATENIBHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M  TBOPYECKUX
crocoOHOCTeH  oOydarommxcs, (HOpMUpPOBaHME y HHUX  CO3HATEIBHOTO OTHOIICHUS K
caM000pa30BaHHIO M HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEUTHON MPOhEeCCHOHATBLHON 1
OOIIECTBEHHOM N1€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B
3JI0pOBOM 00pa3e JKU3HHU;

- (¢bopMUpOBaHME YMEHUN W HAaBBIKOB Pa3yMHOI'0 MPUPOJIONOIb30BAHUS, pPa3BUTHE
HKOJIOTUYECKON KYNbTyphl, NpUOOpETeHHE OIMbITa OOLIECTBEHHO-TIOJIE3HOW HKOJOTHUECKON
NeSITeIbHOCTH.

OO1miee yuCIO YacoB, MPETYCMOTPEHHBIX U M3YYEHUS XMMUHU Ha YIIyOJIeHHOM YpOBHE
cpennero odmiero oopasoanusi, coctarisieT 204 gacos: B 10 kimacce — 102 gaca (3 gaca B HEZIEINIO),
B 11 knacce — 102 vaca (3 yaca B HezlemIo).



COJAEPKAHUE OBYYEHUA

11 KJIACC
OBILIAS N HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX fzep. XUMUYECKUU 3ieMeHT. M3oTtonbl. CTpoeHHEe 3JIEKTPOHHBIX
000JI09eK aTOMOB, KBAHTOBBIC YK CIIa. DHEPTeTUICCKUE YPOBHU U MOAYPOBHHU. ATOMHBIE OpOUTAIIH.
Knaccudukarus XUMHUECKUX 3JIEMEHTOB (S-, P-, d-, f-anementsr). PactipeencHue 31eKTPOHOB 110
aTOMHBIM OpOUTaNIsIM. DJIEKTPOHHBIC KOH(MUTYpaIlM aTOMOB 3JIEMEHTOB II€PBOTO—YETBEPTOTO
MIEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHUHM, OJJICKTPOHHBIE KOH(HUTypalii HOHOB.
DNEeKTpOOTPULIATETbHOCTb.

[lepuonuueckuii 3akoH u Ilepuogumueckas cucteMa Xumuyeckux »dyemeHTtoB J[.U.
MenneneeBa. CBs3b MEPUOANUECKOTO 3aKoHA U [leproanyueckoit cCUCTEMbl XUMHUYECKUX AJIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO0 IPYIIaM U IepuoiaM. 3HaUCHUE
nepuoanueckoro 3akona /.M. Menpaeneena.

XuMuyeckass CBsI3b. BHIBI XWMHWYECKON CBSI3M: KOBAJICHTHAS, WOHHAS, MeTaJJIMdecKas.
MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIA M JOHOPHO-AKIENTOPHBIA. DHEPrus 1
JMHa CBsi3U. [lONSpHOCTH, HANpPaBICHHOCTh M HACHIIIAEMOCTh KOBAJECHTHOW CBA3U. KparHbie
cBa3u. BogoponHas cBsizb. MeXMOIEKYISIpHbIE B3aUMOICUCTBUSI.

BasieHTHOCTh M BaJICHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TE€OMETPHYECKUM CTpOeHHEM (Ha IPUMEPE COSTUHEHUI AJIEMEHTOB BTOPOTO MIEPHO/IA).

[IpenacraBnenne 0  KOMIUIEKCHBIX  coeauHeHusx. (CocTraB  KOMIUIEKCHOTO  HMOHA:
KOMILIEKCOOOpa3oBaTeNlb, JIMTAHAbL. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [lonstue o
KOOPJAMHALIMOHHON XHUMUHU.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. TUIIbI KPUCTAIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. MctuHHbIe pacTBOpHI. lIpeacTaBiieHre 0 KOJITOMIHBIX
pactBopax. CriocoObl BeIpaKEHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsl BEIIECTBA B PacTBOPE,
MOJISIpHAsE KOHLEHTpauusi. HacbllleHHble UM HEHACBIIIEHHBIE PAacTBOPbL, PAaCTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BeIIecTB. |pUBHANBbHBIE HA3BAHUS
OT/CJIbHBIX MPEICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKUX pPEaKIUil B HEOPraHUUYECKOM U OPraHMYECKON XUMHH. 3aKOH
COXpAaHEHUsS MAacChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPrUM MPH XUMHYECKHX
peakiusx. TernoBbie 3)pPeKThl XUMHUECKUX peakiuid. TepMOXUMHUYECKUE YpaBHEHHUS.

CKOpOCTh XMMUYECKOHN peakiuu, € 3aBUCUMOCTh OT Pa3Iu4HbIX (akTopoB. ['oMOreHHbIE U
reTeporeHHble peakunu. Katanus u kataan3aTtopsl.

OO6parumbie 1 HEOOpAaTUMBIE peakluh. XUMUYECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBecusl. DaKTOphl, BIUAIONIME HA IMOJOKEHHWE XHMHYECKOTO PAaBHOBECHS: TEMIEparypa,
JTABJICHUE U KOHIIEHTPAIlMU BEIIECTB, y4acTBYOMMX B peakiuu. [Ipunuun Jle [llarense.

OnexTponuTuueckas auccouuanus. CunpHble u  chnabble  dnMeKTponuThl.  CTemneHb
nucconnanuu. Cpelna BOJIHBIX PACTBOPOB: KHUCIOTHAs, HEWTpaibHas, IIeTOo4Has. BoaopoIHbIi
nokasarens (pH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb okuciaeHus. OKuCIuTeNns |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTaHOBJIECHMs. BaxHeilline OKUCIUTENN U
BOCCTAHOBUTEIN. METOT 2JIEKTPOHHOTO Oaanca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYEHHUsI BEIIECTB M HUX MPEBpPALICHUN: Ppa3JI0KEHUE
MepoKCcCHaa BOAOPOJA B TMPUCYTCTBHM KAaTaIA3aTOpPa, MOJEIH KPHUCTALUIMYECKUX PEHIETOK,
MPOBEJICHUE PeaKInii HOHHOTO 0OMEHa, OTpeielieHrne CPeIbl PACTBOPOB C TIOMOIIBIO HHAUKATOPOB,



W3YYCHHE BIUSHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOW pEaKIUu U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

Heoprannueckasi Xumus.

[lTonoxenne HemeramioB B Ilepuonuueckoir cucrtemMe Xxumudeckux siemeHtoB J[.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHST HMX aToOMOB. (DH3MYECKHE CBOICTBA HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yrieposaa).

Bonmopon. Iomyuenue, Qusnueckue M XMMHUYECKHE CBOMCTBA: pEaKIUH C METaulaMH U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 371EMEHTHI.

I'anorensl. HaxoxaeHue B HpHpoJe, CHOCOOBI MOJTYYEHHUs, (PU3HUECKHE W XUMHUYECKUE
cBoiictBa. [anmoreHoBomoponbl. BakHellne KUCIOPOACOAEPKAIIUE COECIUHEHUS TaJIOr€HOB.
JlaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOXY4YEHUs ranoreHoB. [IpuMeHeHne rajnoreHoB u ux
COETUHEHUH.

Kucnopoxn, o3oH. JlaGopaTtopHble M NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHHS KHCIOpPOJa.
PuznyecKre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCTIOpoAa U 030HA. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B npupoje, cnocoObl NOTy4YeHus1, (pu3nyeckrue 1 XMMUYECKHE CBOWCTBA.
CepoBogopon, cynbduabl. Oxcun cepoi(IV), okcun cepsi(VI). CepHucras u cepHast KUCIOTBI U UX
coin. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHne cepsl u e€ COeTMHEHUH.

A3zoT. HaxoxaeHue B mpupojie, CrocoObl MoaydeHus, (pru3nueckue 1 XMMHUYECKHe CBOICTBA.
Ammuak, HUTpUIbpl. Okcuabl azora. A3oTHcTas M a30THAas KUCIOTHI U UX coiu. OcoOeHHocTU
CBOMCTB a30THOM KHCIOTHI. [I[puMeHeHme a30Ta 1 ero coeiMHeHUu. A30THBIE YA0OpEHUs.

dochop. Haxoxnmenue B mpupojae, CIOCOOBI TONydeHUs, (PU3UYCCKHE W XUMHUYECKUE
coiictBa. @ochunet u bochun. Okcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. PochopHbie yI0OpeHUS.

Yrinepon, HaxoxieHHe B Ipupoae. AimorpomnHble Mogupukanuu. DuU3NYecKue Hu
XUMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB, 00pazoBaHHBIX yriepoaoM. Oxcun yriepoaa(ll), okcua
yraepona(lV), yrompHas kuciaora u €€ coiau. AKTUBHPOBAHHBIA Yrojb, agcopOuus. DysuiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOKH. [IprMeHeHne npoCThIX BEIECTB, 00pa30BaHHBIX YIIIEPOAOM, U
€ro COSIMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MOJydeHUs, (U3MUECKUEe U XUMHYECKHE
cBoiictBa. Oxcua kpemuus(IV), kpemHueBas kuciaora, CUIMKaThl. [IpiMeHeHHe KpeMHHUS U €ro
coequHeHni. CTekI1o, ero MmojiyueHue, BUbI CTEKIIA.

[Tonoxenue meramioB B Ilepuonnyeckoil cucteMe XMMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000JI0UeK aToMOB MeTamioB. OOmme (u3nueckue CBOWCTBAa METaJIOB.
[Tpumenenne MeTanaoB B ObITY U TexHUKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psiJi HApsDKeHU MetaiioB. OO0mue crnocoObl MOJYyYeHHUST METAIIJIOB:
TUAPOMETAIUTYPrUs, MUPOMETAIUTYPrusl, 3JeKTpoMeTamyprus. [loHsaTHe O KOppo3uM METalIoB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

Obmas xapaktepuctuka MmetauioB [A-rpynmer [lepuonnyeckoil cucTeMbl XUMHUYECKHX
aneMmeHToB. Harpuil n kanuil: momydeHue, Qu3nyeckue M XUMHUYECKHE CBOICTBa, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

Obmas xapaktepuctuka MmetamioB I[IA-rpynmer [lepuoanueckoil cucTteMbl XUMHYECKHX
AJIeMEHTOB. MarHuii U KalblUi: MOoTy4YeHue, pu3nveckrue U XMMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coelnHeHnH. JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

ANIOMMHUI: TIONTydeHue, (U3NYecKHe W XHMHUYECKHE CBOMCTBA, NPUMEHEHHE MPOCTOro
BEIIECTBA W €ro CoeauHeHH. AMQOTepHBIE CBOWCTBA OKCHJA W THUAPOKCHIA ATIOMUHUS,
T'MIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OO6mass xapakTtepucTuka MeTalioB mno6ouyHsix mnoarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Ou3nYecKue U XUMHYECKHE CBOWCTBA XpoMa M €ro coequHeHUH. OKCUIbI U TUIPOKCH]IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpOMaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tonyuenue u npuMeHeHHe XpoMa.



@usznueckue M XHMMHMYECKHE CBOMCTBA MapraHia W €ro coeauHeHuid. Baxuelmue
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar xamus,
€ro OKUCJIUTEIbHBIE CBOMCTBA.

@u3nueckue U XMMHYECKHE CBOWCTBA Kejle3a U ero coequHeHui. OKCHUIbI, TUAPOKCHUIIBI U
conu xene3a(ll) u sxeneza(lll). [TonyueHnue u mpumMeHeHre Keje3a U ero CIIaBoB.

®du3nyeckrue U XUMUYECKHE CBOMCTBA Menu U €€ coeauHenuil. [lonydyenue m nmpuMeHeHue
MEJIH U €€ COCIMHEHU.

[uuk: monydeHnue, GU3NYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOICTBA OKCHIA U
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHune IMHKa U €ro COeAMHEHUH.

DKcrepuMeHTAIbHBIE METOJIbl U3yYEHUS BEUIECTB U WX MpPEBpalleHH: U3yueHue oOpasioB
HEMETAIJIOB, TopeHue cephl, (ocdopa, xkemeza, MarHuss B KHUCIOPOJE, H3yUEHUE KOJUICKIIUU
«Metamibpl ¥ CIUIaBbD», B3aUMOJCHCTBHUE WICIIOYHBIX M IIEIOYHO3EMEIbHBIX METaUIOB C BOJOH
(BO3MOHO HMCIIOJIb30BaHUE BUCOMATEPUATIOB), B3aUMOCICTBUE IIMHKA U JKeJie3a C pacTBOpaMu
KHCJIOT M WIEJI0OYEHl, KAaUeCTBEHHbIC PEAKUMU Ha HEOPraHWYECKHE aHUOHBI, KATHOH BOJOPOJA U
KaTHOHBl METAJLJIOB, B3aUMOJCHCTBUE THIPOKCUAOB ATIOMUHMS U IIMHKA C PACTBOPAMH KHUCIIOT U
LIeJI0Y€EH, pelIeHNE SKCIEePUMEHTANIbHBIX 3a1a4 1o TemaM «[ anorensn», «Cepa u €€ COeTUHEHUS»,
«A30T u dochop M HX coenuHEHHS», «MeTalbl TIABHBIX HOArpynm», «MeTamibl moOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb.

Ponp xuMuu B oOecrieueHHWH YCTOMYMBOIO pa3BUTHs 4denoBeuecTBa. [loHATHE O HaydyHBIX
MEeTOAaX MO3HAHUA U METOJOJIOTHMH HAYy4YHOT'O HccienoBaHus. HaydHble MpUHIMIIBI OpraHU3alNN
XMMHUYECKOTO MPOU3BOJCTBA. [IpOMBINIIEHHBIE CIOCOOBI MOMYYEHHs] BaKHEHMIIMX BelIecTB (Ha
IpuMepe MPOU3BOJCTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHojia). [IpoMbllIeHHBIE CHOCOOBI
MOJIy4YEHUsI METaUIOB M CIUIABOB. XHUMHUYECKOE 3arpsi3HEHHE OKpYXalolled Ccpeabl U €ro
nocyencTBus. Posb XxuMuu B 00€CIieUeHUH SHEPTeTUUECKO 0€3011acHOCTH.

Xumusi U 310poBbe uenoBeka. JlekapcTBeHHble cpexactBa. [IpaBuiia uMCHonb30BaHUA
JIEKApCTBEHHBIX IIpenaparoB. Posib XUMUM B pa3BUTUU METUIIMHEI.

XUMUsl MHIY: OCHOBHBIE KOMIIOHEHTHI, MHIEBble A00aBku. Ponb xumuu B obecrieueHUu
MUIIEBON OE30MacCHOCTH.

Kocmernueckne u mnapdromepnsie cpenctBa. boitoBas xumwus. IlpaBunma Ge3zomacHOro
WCIIOJIH30BaHUSI MPETapaToB OBITOBOM XMMHUH B MIOBCEIHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BaKHEHUIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuUMHS B CEJIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAbHbBIE YTOOpEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KPacku, CTEKJI0, kKepamMuka. Marepuansl ais
3NeKTpoHUKU. HanoTexHomoruu.

Pacuérneie 3amaun.

Pacuérer: Macchl BemiecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
WK 00bEMY OJJHOTO M3 YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, MacChl (00bEMa, KOIMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa, KOJIWYECTBA
BEIIIeCTBa) MPOIYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OMpPENeIEHHOMN
MacCOBOM JT0JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALIMK BELIECTBA
B PacTBOpE, I0JIA BBIX0/1a MPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSI3€d MPU M3y4YEeHUU OOIel U HeOpraHMYecKor xumun B 11
KJIacCe OCYIIECTBISCTCS Yepe3 MUCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK U
MOHSATUN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: SIBICHUE, HAYIHBIA (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, KiaccuuKaius, MNepHOJUIHOCTh, HAONIOJCHUE, H3MEPEHHEe, JKCIEPUMEHT,
MO/ICJTb, MOJICIIUPOBAHNE.

®duznka: Matepusi, MUKPOMUP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKUH YPOBEHB, BEIIECTBO, TENIO, O0BEM, arperaTrHoe



COCTOSIHME BEIECTBA, UACAIBbHBIN ra3, (U3NUYECKUe BEIUYHHBI, €JUHHIBI U3MEPEHHUS, CKOPOCTH,
SHEprus, Macca.

buomorusi:  kierka, opraHm3M, OJKOcHUCTeMa, Ouocdepa, meraboin3M, Makpo- U
MUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOIbI, HYKJIEHHOBBIE KHUCIOTHI, (PEpMEHTHI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TTOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHoNOrHA: XUMHUYECKAs MPOMBIIUICHHOCTb, METAJLTYpPrusi, CTPOUTENBHBIE MaTepUalbI,
CEJIbCKOXO3SICTBEHHOE  MPOW3BOJCTBO,  MHUIIEBash  MPOMBILIUIEHHOCTh,  (papMaleBTu4ecKas
MPOMBIIIICHHOCTh, IPOU3BOJCTBO KOCMETHUECKUX MPENapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AMEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INTPOT'PAMMBI 110 XMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHMs BblJIEIECHBI
CIICAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOYYalOIIMMHCS  POCCHHCKOM  TpaskIaHCKOH
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSATENIBHOCTH U CaMOOIPEEIICHNIO; HAJINYHE
MOTHBAallMM K OOYYEHHUIO; TOTOBHOCTH M CHOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
IPUHATBIMU B OOILIECTBE NPaBWIAMU M HOPMaMH IIOBEIEHUS; HaJM4ue IPaBOCO3HAHUS,
9KOJIOTMUECKOH KYJIBTYpBhI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTD KU3HEHHBIE IIAHBI.

JIMuHOCTHBIE pe3yibTaThl OCBOCHMs HpeaMmera «XHMHA» OTPaKkaroT C(HOPMUPOBAHHOCTh
OTbITAa MO3HABATEIBHON M MPAKTHYECKOW IESATENbHOCTH OOYYaroIIMXCsl B MPOLIECCE peau3aiu
00pa3oBaTeNbHON AEATEIBHOCTH.

JIMYHOCTHBIE PE3ylbTAaThl OCBOCHUS NpeaAMeTa «XHMHSA» OTPaKaAT CHOPMUPOBAHHOCTD
OIbITAa MO3HABATENBHON M NPAKTHUYECKOW JESITEeNbHOCTH OOYUYaIOIIMXCS B MPOLIECCe pealn3alluu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

- OCO3HaHUs OOYYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEM,
YBa)KEHHUs K 3aKOHY U IIPABOIIOPSIKY;

- IIPEJICTABIECHHS O COUMAIBHBIX HOPMaXxX U MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

- TFOTOBHOCTU K COBMECTHOM TBOPUYECKOH MAESITEIbHOCTU IPHU CO3JAaHUM Y4EOHBIX
IIPOEKTOB, PEUIEHHH Yy4eOHBIX M  I03HABaTEJbHBIX 3a/la4, BBINOJHEHUM XHUMHYECKHX
AKCIIEPUMEHTOB;

- CIOCOOHOCTH NMOHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHTBI
JPYTUX IpU aHAJIW3€ Pa3IMYHbIX BUJOB YU€OHOU NEATENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

- LIEHHOCTHOTO OTHOLIEHMSI K UICTOPUUECKOMY M Hay4YHOMY HACJIEAUIO OT€UECTBEHHOU
XUMMWY;

- YBaXKEHMsI K IIPOLIECCY TBOPUYECTBA B 00JACTU TEOPUHU U MPAKTHUECKOTO PUIIOKEHUS
XMMHHU, OCO3HAaHUS TOrO, YTO JAaHHbIE HAYKH €CThb pe3yJbTaT JUINTENIbHBIX HaOIIOJeHUH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYE€HbBIX U IPAKTUKOB;

- UHTEpPECa M IO3HABATEJIBHBIX MOTHMBOB B IIOJYYEHHWM U TOCIEAYIOLIEM aHaIU3€
MH(}OpMALIUHU O MEPETOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

- CIOCOOHOCTH OILICHHWBAaTh CUTYallUHM, CBA3aHHBIE C XUMHMYECKHUMM SIBJICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

- TOTOBHOCTH OIIEHMBATh CBOE MOBEIEHUE U MOCTYNKU CBOMX TOBapHUILIEH C MO3ULIMMA
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

- MOHMMAaHHMsI IIEHHOCTEN 3/10pOBOr0 M Oe30macHOro oopasa >KW3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

- coOmoieHUsT mpaBwil  Oe3ormacHoro oOpaiieHuss ¢ BelecTBaMH B OBITY,
ITOBCETHEBHOM KU3HH, B TPYIOBOM JAESATEIBHOCTH;

- MOHUMaHMs LEHHOCTH MPaBWI WHAWBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOrO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

- OCO3HAHMS TIOCIEACTBUH U HENPUATHS BPEAHBIX MpPHUBBIYEK (YIOTpeOICHUS
aJIKOT0JI51, HAPKOTUKOB, KypeHus);



5) Tpy10BOr0 BOCHUTAHUA:

- KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEAOBATEIbCKOW ESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JCSITCILHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE y4acCTHE B PEUICHHM MPAKTUYECKUX 3a/ad COIMaJIbHOMU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

- HWHTEpeca K MPAKTHIECKOMY M3YYCHHIO MPOPECCUuid pa3InyHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

- YBOKECHUSA K TPYY, JIIOJSM TPyJa U Pe3ybTaraMm TPYJI0BOM JEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIILHON TPAaeKTOPHH 0Opa3oOBaHWS,
Oynyimieid mpodeccur M pealu3alud COOCTBEHHBIX XKM3HCHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTPpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4ecKOro BOCIMTAHMS:

- OKOJIOTHYECKH  IIeJIECOOOPAa3HOr0  OTHOIIEGHUS K TMPUPOAEC KaK HUCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIC;

- MOHUMAHHUS  TH00ATbHOTO  XapakTepa OSKOJOTHMYECKHX  MPOoOJIeM,  BIIHSHHS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COIUATILHON CPEIbI;

- OCO3HAHUsI HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHKCHUN XUMUU IS PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MPUPO/IOIIOIB30BAHUS;

- AKTHUBHOT'O HEINpUATUSA JIEUCTBUM, IPUHOCAIIMX Bpel OKPYKAIOIIEH IPUPOIHOU
cpene, yMEHUs MPOTHO3UPOBATH HeOIaronpusITHbIC 3KOJIOTMYECKHE MOCTECTBUS
MPEINPUHUMAEMBIX AEHCTBUI U IPEAOTBpALIATh UX;

- HaJU4Ms Pa3BUTOTO 3KOJIOIMYECKOr0 MBILIICHUS, 3KOJIOTMYECKOU KYJIbTYpBbI, OIbITa
JEATEIBHOCTH  DKOJOTMYECKOM  HANpPABICHHOCTH, YMEHHUS  PYKOBOACTBOBATHCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOM U COLMANBHON MPAKTHUKE, CHOCOOHOCTH U yMEHHUs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMo(poOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

- MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIIECTBEHHON MTPaKTHUKH;

- MMOHUMAaHUS CTICIU(PUKA XUMUU KaK HAyKd, OCO3HaHUs €€ poju B (HOPMHUPOBAHHH
paIMOHAIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHH IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYy)KaroleM
MHPE KaK O €IMHCTBE MPHUPO/IbI U YEIOBEKA, B TO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
mpo0JieM COXpaHEeHUsI IPHUPOJTHOTO PABHOBECHS;

- yOSXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JUIsI COBPEMEHHOMN IUBUIIN3ALIUU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW PO B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJBTYpBI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS UEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTUH MEAUIIMHBI, 00ECTICUeHUU
YCJIOBHH YCIIEITHOTO TPYJA M DKOJIOTHIECKH KOM(DOPTHOM JKU3HU KaXKIOTO YjIeHa OOIIECTBA;

- €CTECTBEHHO-HAyYHOM TPaMOTHOCTH: NMOHMMAaHUS CYIIHOCTH METOJOB IO3HAaHMS,
HCIIOIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIOJIh30BaTh IMOJy4aeMble 3HAHUS IS
aHalM3a U OOBSICHEHHUS SABJICHUIN OKPYKAOIIEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHHS
nenath 00OCHOBaHHBIC 3aKIIOUEHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX C IEJTBIO
MOJIy4EHUS! JOCTOBEPHBIX BHIBOJIOB;

- CITOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHUYECKHWE 3HAHUS I PEIIeHUs
mpo0JieM B pealibHBIX KU3HEHHBIX CUTYAIIHSIX;

- HMHTEpeca K MO3HAHUIO, UCCIEA0BATEIbCKON AEATEIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUH TI0O XUMUU B COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTSIMU;

- WHTEpeca K OCOOEHHOCTSAM TpyAa B pas3auYHbIX cdepax mnpodeccHoHaTbHOMI
NEATEIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI



MertanpeaMeTHble Pe3yJIbTaThl OCBOEHHUS IPOTPaMMbl [0 XMMHHM Ha YpPOBHE CPEIHErO
o01mero o0pa3oBaHus BKIIFOYAIOT:

- 3HAYUMBbIE I ¢ (dbopmMupoBaHUS MHPOBO33PEHHUS o0yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLIEeHAayuyHble MOHATHUS, OTPAXKAIOIUE IEIOCTHOCTh
HAYYHOH KapTUHBI MUpPA U CHEUU(UKY METOIOB TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax
(MaTepusi, BEIIECTBO, SHEPIHsl, SIBICHUE, MPOLIECC, CUCTEMA, HayyHbI (DaKT, MPUHLMUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBAHUE, HAOJIOJIEHUE, W3MEpPEHHE, DSKCIEPUMEHT U
Jpyrue);

- YHUBEpCalbHblE Yy4eOHble JeicTBHS  (IIO3HABaTENbHbIE, KOMMYHUKATHBHBIE,
peryiasTuBHbIE), obecneunBaronye GopMupoBaHie GyHKINOHAIBHON IPaMOTHOCTH U COLMAJIBHON
KOMIIETEHIIMH 00Yy4aroIuXxcs;

- CIIOCOOHOCTh  OOYYAIOLIMXCS MCIIOJB30BaTh OCBOCHHbBIE MEXKIUCIMILIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHWS M YHUBEpCAIbHBIE Y4eOHBIC MACWCTBUS B IO3HABATENBHOW U
COLMAJIBHOW IIPAKTHUKE.

MeramnpeaMeTHble  pe3ylbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAJIHHBIMH  YU4COHBIMH
[103HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

1) 6a30BbIe JIOTHYECKHE TeHCTBHS:

- CaMOCTOSITENTFHO (POPMYIIMPOBATH U aKTYaJIM3UPOBATh MPOOIEMy, paccCMaTpuBaTh €&
BCECTOPOHHE;

- OTIpEAEIIATh LU JeATENIbHOCTH, 3a/laBas apaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTH C OCTABIEHHBIMU LIEISIMH;

- HCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPHUEMBI JJOTUYECKOTO MBILIUICHUS: BBIIEISThH
XapakTepHble MpPHU3HAKM TOHATMUH W  yCTAHABIMBaTh MUX  B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS JIs1 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBICHUIA;

- BbIOMPATh OCHOBAaHUS M KPUTEPUM AJIS KJIACCU(PHUKAIMU BEILECTB M XMMHUYECKHX
peaKuuii;

- yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

- CTPOUTH JIOTUYECKUE pacCyXAeHUS (MHAYKTUBHBIE, JACIYKTUBHBIE, IO AHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M NPOTHBOPEUMSI B paccCMaTpUBAEMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

- IPUMEHATh B IPOLECCE TO3HAHMS MCIONb3YEMbIE B XHUMHHM CHMBOJUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMHUUECKUN 3HAK (CHMBOI)
JJIEMEHTa, XUMHUYecKass (opmyinia, ypaBHEHHE XHMHYECKOH peakuMh — IpU peIIeHUH Yy4eOHBIX
MTO3HABATENbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC MPEICTABICHUS s
BBISIBJICHMSI XapPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKLIUH.

2) 6a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

- BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUM;

- dbopMynupoBaTh IeM M 3aJauyd MCCIEAO0BaHUS, HCIOJIb30BaTh IOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(bopMHPOBaHUS TUIIOTE3HI 10 TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

- BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U NPOBENEHUS YUEHHUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONIOAaTh 3a XOJIOM IIpoIlecca, CaMOCTOSITENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBAaHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOIEIaHHOU
pabore;

- MpUOOpPETaTh ONBIT YYEHUUYECKOM HCCIIEIOBATEIbCKON M MPOEKTHOM NEeATENIbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB peIlIeHUs
MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUSI.

3) paGora ¢ nngopmanmeii:



- OpPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(opManuu (HaydHO-TIOMYJISIpHAas
JAUTEpaTypa XHMHUYECKOTO COJEpXKaHWs, CIpaBOYHbIe MocoOus, pecypcel VHTepHera),
aHAJTM3UPOBATh WH(POPMALIMIO PA3TUYHBIX BHJIOB U (POPM IMPENCTABICHHS, KPUTUYECKH OLICHUBATh
e€ JOCTOBEPHOCTH M HENPOTUBOPEYHBOCTb;

- (bopMyIHpOBAThH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPH TOUCKE M 0TOOpE
uHpOpMaIMY, HEOOXO MO /IS BBITTOJHEHUS YI€OHBIX 3a]1a4 ONPEIEIEHHOTO TUIIA;

- npuoOperath  ONBIT  HUCHOJNB30BaHUS  WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3INYHBIX TIOMCKOBBIX CHCTEM;

- CaMOCTOSITENIPHO BBIOMPATh ONTUMANbHYIO (OpPMY MpPEACTaBICHUS HH(OpMAIUH
(cxemsl, TpaduKH, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTHE);

- UCIOJIb30BAaTh HAYYHBIH S3bIK B KAayecTBE CPEJCTBA NMpPU PadOTe C XUMHUYECKOH
uHpOpMaNKeil: IPUMEHATh MEKIpPEAMETHBIE ((PU3nUecKue 1 MaTeMaTUYEeCKUe) 3HAKH U CUMBOJIBL,
bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

- HCTIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATIISJHOCTH.

KoMMyHHUKaTHBHbIE YyHHBepcalbHble y4eOHble JelicTBUA:

- 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKJZaeMOH TEMBl B XOJE [IUajora Wu/Wiu
JMCKYCCHH, BBICKAa3bIBaTh WAEH, (POPMYIUPOBATH CBOM IMPEIUIOKEHUS OTHOCUTEIBHO BBITOIHEHHUS
NPEeAI0KESHHOH 3a/1a4u;

- BBICTYIIaTh C MPE3CHTAlMEH pe3yibTaTOB II03HABATEIBHON  JIEATEIHLHOCTH,
MOJTYYEHHBIX CaMOCTOSTEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH NP BBINOJIHEHUH XMMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOW pabOThl IO WCCIEJOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanuzanuy y4eOHOTO TpOeKTa, W (OPMYJIHPOBAaTh BBIBOJBI IO pE3yJabTaTaM IPOBEAEHHBIX
MCCIICIOBAHMI ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 00MEHa MHEHHSIMH.

PerynsiTuBHBIE YHUBepcAIbHBIE YUeOHbIE 1€l CTBUS:

- CaMOCTOSITENIPHO ~ TUIAHUPOBATh M OCYIIECTBIISATH  CBOIO  ITO3HABATEIHHYIO
JEATeNLHOCTh, ONpeAessis e€ MenM W 3aJayd, KOHTPOJMPOBaTh M MO Mepe HeoOXOIUMOCTH
KOPPEKTHpPOBATh  MpeIaraéMblii  alTOpUTM  JCWCTBUH TpU  BBIIOJIHEHUH  y4eOHBIX U
UCCIIeIOBAaTEIbCKUX 3aJad, BBIOMpaTh HambOosee >(PQPeKTUBHBIN CIOCOO MX pemeHus ¢ y4EToM
MOJTyYSHHUST HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKHUX PEAKITHIX;

- OCYLIECTBIISATh CAMOKOHTPOJIb  JIESITEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMBl 10 XUMHUHM Ha YIIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeAHero obumero oOpa3oBaHHs BKJIIOYAIOT creluduueckue s y4eOHOro mnpeamera
«XUMUS» HaydHbIe 3HAHHS, YMEHHS M CHOCOOBI JECHCTBHA 1O OCBOCHHWIO, WHTEPIPETAIMH H
peoOpa3oBaHUIO 3HAHUH, BUABI AEATEIBHOCTU IO TOJTYYEHHIO HOBOI'O 3HAHUS M IPUMEHEHHUIO
3HaHUI B pa3IMYHBIX y4YEOHBIX CHUTYyallUsX, a TaKkKe B pEaJbHBIX J>KU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C XMMHUEH. B mporpamme nmo XuMHuM NpeMeTHBIE PE3yIbTaThl MPEACTaBIEHBI 10 roJam
W3yUYCHHUSL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeopraHMuecKasi XMMHUs» OTPaKaroT:

- cOPMUPOBAHHOCTh ~ NPEACTABIEHUN: O  MaTepualbHOM  EIUHCTBE  MHDA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJIEHUM NPUPOIBI, O MECTE M 3HAYEHUU XHMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poiu B 00ECHEYEeHHWH YCTOMYMBOIO Pa3BUTHUSA, B PELICHUU MPOOIEM
HKOJIOTUYECKOM, PHEpreTHYecKOH W MUIIEeBOH 0e30MacHOCTH, B Pa3BUTHHM METUIMHBI, CO3JaHUU
HOBBIX MaTe€pUalOB, HOBBIX HCTOYHMKOB SHEPruu, B OOECHEUYEHUH PALMOHAIBHOTO
MPUPOJIONIONB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHHS M OOIIEH KyJIbTyphl YeNIOBEKa, a TaKKe
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

- BJI4/ICHUE CUCTEMON XMMHYECKHUX 3HAHUMU, KOTOpasl BKJIKOYAET: OCHOBOIIOJIAratoIIye
MOHATHSI — XUMUYECKUHN JIEMEHT, aTOM, PO aroMa, U30TOIbI, JIEKTPOHHAs: 000JI0UKa aroma, S-,



p-, d-aToMHBIE OpOUTAIK, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, TMOPUIU3AINsS aTOMHBIX
opOuTasnel, HOH, MOJEKYNa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIIECHNUS,
XUMHUUYECKas CBA3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOJAHAs), KpHUCTAUIMYECKas
pEIIETKA, XUMHUYECKas peakUus, PAacTBOP, JJICKTPOJIMTHI, HEDJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS
JYCcCOLMaIusl, CTENEHb IUCCOLMALMU, BOJOPOAHBINA IOKA3aTelb, OKHUCIMTENb, BOCCTAHOBUTEID,
TeroBoH 3((PEeKT XUMHUECKOW peakUuH, CKOPOCTh XHMHMYECKOHW peaKklMM, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTUUECKON IUCCOLMALINM, IEPUOINYECKUIN 3aKOH
.M. MeHpgeneeBa, 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAaHEHUS M IIPEBPALLECHUS
SHEPruM NpU XMMHUYECKUX PEAKLMSIX, 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOILUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN fA3bIK XUMHM, MUPOBO33PEHUYECKHE 3HAHUS, JIeXkKallue B
OCHOBE IIOHUMaHHUS MPUUYMHHOCTHU M CHUCTEMHOCTH XHMHYECKHMX SBJICHUH; COBPEMEHHbIE
IIPEJICTABICHNUS] O CTPOCHUU BEILECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAaIMOJIEKYJIIPHOM
YPOBHSIX; TPEACTABICHUS O MEXaHU3MaxX XHMMUYECKUX peakUuuid, TEepPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKaHWs, O XUMHUYECKOM paBHOBECHM, pPacTBOpax H
JMCTIEPCHBIX CUCTeMax; (DaKTOJNOTHYECKUE CBEACHUS O CBOMCTBAaxX, COCTaBe, IMOIYYCHUH U
0€30I1aCHOM HCIMOJIb30BAaHUM BaKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOM
JESTeTBHOCTH YEJIOBEKA, OOIINX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA;

- C()OPMHPOBAHHOCTh YMEHHH: BBIABIATH XapaKTEPHblEe IMPU3HAKU IOHATHUM,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA IPU ONMCAHUU
HEOPraHMYECKUX BEILIECTB U UX IIPEBPALICHUI;

- COPMHPOBAHHOCTh  YMEHHUS HWCIOJB30BATh XHMHUYECKYI0 CHMBOJHKY  JUIS
cocTaBlieHUs] (OpMysn BEIIECTB W YpPaBHEHUH XUMHMUYECKUX pEaKLUUH, CHUCTEMaTHUYECKYIO
HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEIbHBIX BEILIECTB;

- C(OPMHUPOBAHHOCTh YMEHHS ONPEACIATh BAJEHTHOCTh M CTENEHb OKHCICHMS
XUMHUYECKUX JJIEMEHTOB B COEIUHEHMSX, BUJ XUMHUYECKOM CBSI3W (KOBaJEHTHAs, WOHHAasi,
MeTaJuIn4YecKas, BOJOPOIHAS ), TUIl KPUCTAIJIMUECKONW PEIETKY KOHKPETHOI'O BEILIECTBA,

- c(OPMHPOBAHHOCTh yYMEHHUSI OOBSICHATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT BHIA
XUMHUYECKOH CBS3M M THUINA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM M JOHOPHO-aKLEHTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

- c(OPMHPOBAHHOCTh YMEHUH: KJIacCU(ULIMPOBATh: HEOPraHUYECKHE BEIECTBA 110 UX
COCTaBy, XMMHYECKHE pEaKIUU [0 Pa3IWYHbIM MpU3HAKaM (YHCIy U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3(@deKTy peakiuu, H3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTaiu3aTopa W JApYrue); CaMOCTOSTENbHO BBIOMpaThb OCHOBAHUSA U
KPUTEPHUH JUIs KJIacCU(UKAIIUN U3Y9aeMbIX BELIECTB U XUMUYECKUX PEAKIIMA;

- c(OpPMUPOBAHHOCTh YMEHMSI PACKpBIBaTh CMBICT Mepuoaudeckoro 3akoHa JI. .
MeHnneneeBa W JAEMOHCTPUpPOBATH  €r0  CHCTEMAaTU3HMPYIOLIYIO,  OOBACHUTENbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

- c(OPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB M
MOHOB XMMMYECKUX 3JIEMEHTOB IepBoro—4yeTBéproro nepuojos I[lepumoanueckoit cucremsr [1.1.
Menpeneesa, UCIOJIB3Ysl IOHATHS «IHEPIETUUYECKUE YPOBHUY, «OHEPrETUUECKHUE TIOTYPOBHUY, «S-,
p-, d-aToMHBIE OpOWTATH», «OCHOBHOEC M BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS aToMay,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHYECKUX IJIEMEHTOB M MX COEAUHEHUH IO
nepuogaMm u rpynmnam I[lepuonnueckoit cuctemsl J[. M. MenneneeBa, BaJICHTHbIE BO3MOYHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

- c(OpPMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA BEILECTB pPA3JIMUHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U
MeX/1y HEOPraHMYEeCKHMMH BEIECTBAMHU C MOMOIIBI0 YPaBHEHUN COOTBETCTBYIOUIMX XHUMHUYECKHUX
peakuuii;

- c(hOpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIIHOCTb: OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTABICHHS AJIEKTPOHHOrO OajlaHca 3TUX PEaKIM;
peakuuii HOHHOro OOMeHa MYTEM COCTABJICHUS UX IMOJHBIX UM COKPAIIEHHBIX MOHHBIX YpaBHEHUH;



peaKknuii THAPOIN3a; PEAKINA KOMILIEKCOO0pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB ITUHKA
Y aJTIOMUHHS);

- c(hOPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTECKAHMSI XUMUYICCKUX
peakuuii ¢ Y4€TOM HX DHEPreTUYECKHX XapaKTEPHUCTHK, XapaKTep HW3MEHEHUs CKOPOCTH
XUMHAYECKOH pEeakIMd B 3aBHCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIICHUS
XMMHUYECKOTI0 paBHOBECHS O] BIUSHUEM BHEIIHUX Bo3jaencTBuil (npuniun Jle llatense);

- c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BATh XMMHUYECKHE DPEAKLIUH, JIeKAIIUe B
OCHOBE MPOMBIIUICHHOTO MOJIyY€HUSI CEPHOM KHUCIOThI, aMMHUaKa, OOlue Hay4yHbIe MPUHIIMUIIBI
XUMHAYECKHX TPOMU3BOJICTB; LEJIECO0OPa3HOCTh TNPUMEHEHUS HEOPraHWYeCKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHUS PUCK-TIOJb3a;

- c(OPMHPOBAHHOCTH BIIQJICHUSI CUCTEMOH 3HAHUI O METOAAX HAYYHOTO IO3HAHHS
SBJIIGHUN TPHUPOABI — HAONIOJCHHE, W3MEpPEHHUE, MOJEIMPOBAHME, SKCIEPUMEHT (peasibHbI U
MBICJICHHBIN), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHsS NPUMEHSTh 3TH 3HAHUS MpHU
HKCIIEPUMEHTAJILHOM HCCIIEI0BAaHUH BELIECTB U JUIsl OOBSICHEHHUS] XMMUUECKUX SIBICHUM, HMEIOIIHUX
MECTO B IIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

- chOpPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBS3b XHMHUYECKUX 3HAHUH C
MNOHATUSIMM M TPEJICTaBICHUSMH JPYTUX €CTECTBEHHO-HAy4YHBIX IpPEIMETOB [y Oosee
OCO3HaHHOT'O TOHMMAaHUsI MaTEPUAIBHOTO €IMHCTBA MUPA;

- c(OPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUYETHI: C HCIOJIH30BAHUEM IOHSATHHA
«MaccoBasi JOJsl BEIeCTBa B PACTBOPE» M «MOJISIpHAs KOHILIEHTPALMs»; MacChl BELIECTBA WIIU
00BEMa Ta3a 1o U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peaKkiuu BEIIeCTB; TEIIOBOro 3ddexra peakuu; 3HaYeHUSI BOJOPOTHOTO MOKa3aTeNsi PaCTBOPOB
KHMCJIOT M LIEJIOUEN C M3BECTHOM CTENEHBIO NUCCOLMALNU; Macchl (00bEMA, KOJIMYECTBA BEILIECTBA)
MPOJYKTa PEaKIMH, €CIM OJHO M3 HMCXOJHBIX BEUIECTB JaHO B BHJIE€ PACTBOpA C OINPEACIEHHOU
MacCOBOM J0JICH pacTBOPEHHOTO BEIIECTBA WM JIJAHO B M30BITKE (MMEET MPUMECH); JOJU BBIX0J1a
MIPOJYKTA PeaKuu; 00BEMHBIX OTHOILLIEHUI ra30B;

- cOPMHPOBAHHOCTh YMEHHH: CaMOCTOSITEIbHO IUJIAHUPOBATH W  MPOBOJUTH
XUMHUYECKUH  OKCIEpUMEHT (IpOBEIACHHE peakui HOHHOTO OOMEHa, IMOATBEPIKICHUE
KAaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEILECTB, OIpPE/EIeHHE Cpelbl pacTBOPOB BEILECTB C
MOMOIIBI0 MHIUKATOPOB, M3YYEHHE BIHUSHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peakuuu, pelieHue SKCIEePUMEHTAIbHBIX 3afad mo Temam «Metamney u «Hemeramns») ¢
COOJIIO/ICHHEM TTpaBHJI Oe30MacHOr0 0OpalleHHsl C BEIEeCTBAMU U JIAOOPaTOPHBIM 000pYyI0BaHUEM,
dbopMynupoBaTh L€db MCCIEAOBaHUSA, NPEICTaBIATh B pa3IU4HON (opMmMe pe3ynbTaThbl
AKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JTOCTOBEPHOCTb;

- chOpPMHUPOBAHHOCTh YMEHHUMN: COOJIO/IAaTh TpaBUjIa TOJB30BAHUS XUMHYECKOU
nocyAod u JlabopaTopHBIM 00OpyAOBaHHEM, OOpaleHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHA TI0  BBINOJHEHUIO  Ja0OpPaTOPHBIX XUMHUYECKHUX  OIBITOB, OJKOJOTUYECKHU
11eJ1ec000pa3HOro TMOBEJACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO
3J10pOBbS, OKPY’KAIOLIEH MPUPOAHOMN Cpesibl U TOCTHKEHUS €€ YyCTOMUMBOIO pa3BUTHS, OCO3HABATh
OMAacHOCTh TOKCHMYECKOTO JCHCTBUA Ha JKHUBBIE OPTraHU3Mbl ONPEIEIEHHBIX HEOPraHUYECKHX
BEIECTB, TOHUMas cMbIcT noka3arens I1JIK;

- chOPMUPOBAHHOCTh ~ YMEHMIA:  OCYIIECTBISTh  II€TICHANPABICHHBIA  MOUCK
XUMUYECKON HMH(OpManu B Pa3IUYHBIX MCTOYHHMKAX (HaydHass W ydeOHO-HaAy4dHas JUTEpaTypa,
cpencTBa MaccoBoi nHpopmanmu, IHTepHET U Apyrue), KpUTHUECKU aHATU3UPOBATh XUMHUECKYIO
nHpopmanuto, nepepadaTeiBaTh €€ U UCHOIH30BaTh B COOTBETCTBUU C IOCTaBICHHOW y4eOHOI
3a7a4ei.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
Ne HaumenoBanue pasiesioB U TeM Koau4vecTBo 4acoB JuiekTpoHHbIE (UG pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
n/n MPOrpamMmmbl Bcero ‘ KP ‘ 1P
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoHn
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIHH 19 1 3
Htoro no pazneny 39
Pasjnen 2. Heoprannueckasi xXumMusi
2.1 Hemeramisr 31 1 3
2.2 MerTanbl 23 1 2
Uroro no pazneny 54
Paznen 3. Xumus v )KU3Hb
31 MeToabl O3HAHUS B XUMHUH. XUMHUS U 9
JKA3Hb
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB IT1O 102 4 8
ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJTACC

Tema ypoka

KoaudecTBO 9acoB

Bcero

KP

1P

Jara
HU3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUN JIEMEHT.
M3oTonsl

1

CTpO@HI/IC OJICKTPOHHBIX 000104YEK daTOMOB, KBaAHTOBbIC Ul CJIa

Knaccugukaiius XuMHUECKUX JIEMEHTOB (s-, p-, d-, f-
AJICMEHTHI)

PacnpeﬂeneHI/Ie QJICKTPOHOB 110 aTOMHBIM Op6I/ITaJ'IHM

DNeKTpOHHBIE KOH(PHUTYypaIlMA aTOMOB JIEMEHTOB B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU

N

DJNEeKTPOHHBIE KOH(PHUTYpaIUK HOHOB.
DneKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMuuyeckux dyemeHToB 1. . Meneneera, CBs3b C
COBPEMEHHOMN TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYMIIaM U Iepruoaam

CI/ICTeMaTI/I?»aI_[I/IH )4 O606H.I€HI/IG 3HAHUH IO TEME

10

Buner xumudeckoit cBs3u. MexaHnu3mbl 00pa3oBaHus
KOBAJIEHTHOM CBSI3U. BomopoHast cBA3b. MeKMOJIEKYIISIpHbIE
B3aHUMOJCUCTBUS

11

BanieHTHOCTD U BaJIEHTHBIE BO3MOXHOCTHA aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM
CTPOEHUEM

12

[IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U
HOMEHKJIaTypa

13

BemecTBa MOIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
THunbl KPUCTAIIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB




[lonstue o nucnepcHbIx cuctemax. Ilpencrasnenue o

14 1
KOJUIOMHBIX pacTBOpax

15 HcTunHbIle pacTBOPHI: HACHIIIICHHBIE U HEHACHIILIEHHBIE, 1
pactBopuMocTh. Kpucraioruaparsl

16 | CnocoObl BeIpaXEHUsI KOHIICHTPAIUHA PACTBOPOB 1

17 Pemrenue 3aau ¢ ucnosib30BaHUEM MOHATUH ""MaccoBasi 10715 1
pacTBOpEHHOTO BellecTBa", "MoJispHas KOHIIEHTpaus'"

18 | Knaccudukaius 1 HOMEHKIIATypa HEOpPraHM4YeCKHX BEUIECTB 1

19 | Cucremaru3anus 1 0000IIeHNE 3HAHUH TI0 TEME 1
KonTponbnas pabota no Temam "CtpoeHue aToMma.

20 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1
xumuueckux snementoB J[. . Menaeneesa", "CtpoeHue
BemecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XUMHYEeCKUX PeaKIfii B HEOPTaHHYECKOH U
OpPraHMYECKO XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB;

21 ’ 1
3aKOH COXPaHEHUS U MIPEBPAILECHUS SHEPTUH MPU
XUMHUYECKHUX PeaKIHsIX

22 TennoBsle 3G (HEKTH XUMUYECKUX peaKLUi. 1
TepMoxuMuUyecKkre ypaBHEHUS

23 Brruucnenust mo ypaBHEHUSM XUMUUYECKUX PEAKIIUHA U 1
TEPMOXHUMHUYECKUM YPaBHEHUSIM

24 CKOpOCTh XMMHYECKOU peakinuu, €€ 3aBUCUMOCTb OT 1
paznuuHbIX (hakTopoB. Karanus u kaTann3aTopbl

25 | 'oMoreHHbIE U TeTepPOTeHHbIE PEAKLIUU 1

26 [IpakTuueckas padora Ne 1 o teme "BiusiHre pa3andHbIX 1
(haKkTOpOB HA CKOPOCTh XUMHYECKOH peakiu"

27 OOpaTtumbie U HEOOpaTUMBbIE peakuu. XUMHUECKOe 1
paBHOBECHE

8 [TpakTruyeckas padora Ne 2 o teme "BinsiHue pa3innyHbIX 1
(hakTOpPOB HA TOJIOKEHUE XMMHYECKOTO paBHOBECHS"

29 | DnexkTponauTHyeckas nuccormanys. CHIbHBIC U Ci1a0bie 1




OJICKTPOJIUTHI. CrerneHb JUucconranumn

HNonnoe npousseaenue Boabl. Cpeaa BOJIHBIX pacTBOPOB.

30 . 1
Bogopoausiii mokaszarens (pH) pactBopa

31 I'maponus coneit. Peakuuu, mpoTekaromuye B pacTBopax 1
AJEKTPOJIUTOB

32 [TpakTuyeckas pabora No "3 110 TeMe "XUMHUYECKNE PEAKIINH B 1
pacTBopax MEKTPOJIUTOB

33 OKHCINTENbHO-BOCCTAHOBUTEIbHBIC Peakiny. Baxkueiinime 1
OKHCJIUTEIN U BOCCTAHOBUTEIHN

34 | MeTop 2JIEKTPOHHOTO (3JIGKTOHHO-HOHHOTO0) OajaHca 1

35 | DnekTpoau3 pacTBOPOB U PACIIABOB BEIIECTB 1

36 | Pemenwue 3a1a4 pa3iinyHBIX TUIIOB 1

37 | Pemenue 3a1a4 pa3IMyHbIX TUIIOB 1

38 ?HCTGM&TI/I?,B,HI/I?[ 1 0000IICHHE 3HAHMIA TI0 TEME 1

XUMUYECKue peakiuu"

39 | KonTponbHas paboTa o teme "Xumudeckue peakuun" 1
[Tonoxxenne HemetamioB B [lepuoanyueckoil cucreme

40 | xummueckux saeMeHToB /1. 1. MenaeneeBa u 0COOCHHOCTH 1
CTpoeHUs uX aToMoB. DU3NUECKUE CBOMCTBA HEMETAJIIOB

a1 ANOTponus HEMETaIOB (Ha pUMepe KUCIOPO/ia, CEPHI, 1
docdopa u yriepona)

42 Bonopon: nonydenne, puznueckre 1 XuMUYECKHE CBOWCTBA. 1
I'uapuaen

43 l"asiorensl: HaX0XkIEHUE B PUPOJIE, CITOCOOBI TIOTyUEHUS, 1
(bu3nyecKrue U XUMUYECKHEe CBOMCTBA

44 lManorenoBoopoabl. BaxkHenme Kucaopoacoaepxaiime 1
COE/IMHEHUS TAJIOTEHOB

45 JlabopatopHblie 1 IPOMBITIIIEHHBIE CIOCOOBI TTOTYYEHUS 1
rajoreHoB. [[ppuMeHeHne raJloreHoB U UX COCTMHEHU N

16 [TpakTuueckas pabota Ne 4. PemeHne skciepuMeHTaTbHBIX 1

3aga4 mo treMme ""anorednr"”




Kucnopoa: nabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI

47 | momy4deHwusi, pU3MUECKUE U XUMUUYECKHE cBoMcTBa. O30H. 1
IIpuMeHeHHe KUCIopo1a U 030Ha

48 | Oxcuubl ¥ NEPOKCHIBI 1

49 | Pemenue 3a1a4 pa3IMuHbIX TUIIOB 1

50 Cepa: HaXOXKJIEHUE B MPUPOJE, CIIOCOOBI OTyUSHUS, 1
¢bu3nyecKkrue 1 XuMHUYeCcKre CBOMCTBA

51 | CepoBoaopon, cyabbuabl 1

52 KI/ICjIOPOI[COl[GE))K&HII/IG coenuHeHus cepbl. OCOOCHHOCTH 1
CBOMCTB CEpHON KHUCIIOTHI

53 [IpaxTrueckas Pa60Ta NQ"S. Pemenne skcnepuMeHTAIBHBIX 1
3aga4 o teme "Cepa u e€ coequHeHus"

54 A3OT: HaX0XJIeHUE B IPUPOJIE, CIIOCOOBI MOJIYUYCHUS, 1
(bu3HUYeCKre U XUMUYICCKUE CBOMCTBA. AMMUAK, HUTPUIBI

55 Kncvnopoz[coz[epzxamne coenuHeHus azora. OcoOeHHOCTH 1
CBOWCTB a30THOM KUCIIOTHI

56 | IIpumeHeHHUe a30Ta U €ro cOeTMHEHUNH. A30THBIE yI0OpEHUs 1

57 dochop: HaxOXKIEHHE B IPUPOJIE, CIOCOOBI MOTYUYCHHS, 1
¢dbuznveckue u xumuieckue croiicta. ochuant u hochun

58 Oxcunsl pocdopa, pochopconepxkamue kucaorsl. Conu 1
(bocpopHOI KHCTOThI

59 [Tpumenenue pochopa u ero coeaunenuit. PochopHsie 1
ynobpenus

60 [TpakTnueckas Pa60Ta Ne 6. Pemenne skcriepuMeHTaIbHBIX 1
3aja4 1o Teme "A30T u ocdop u ux coeauHeHH"
VYraepo: HaXOKACHUE B IPUPOJIE, ATUTOTPOITHBIC

61 | monuduxamu; GuUUIEecKre U XUMHUIECKHUE CBOMCTBA, 1
MIPUMCHCHHE

62 OK(EI/UI yraepoaa(ll), okcun yrinepona(IV), yronphas kuciora 1
u e€ cou

63 | Pemenue 3a1a4 pa3InyHbIX TUIIOB 1




Kpemuuii: HaxoxaeHue B IPUPOJIE, CIIOCOObI MOTyYSHHS,

64 (bU3MYECKre U XMMUYECKHUE CBONCTBA 1
65 | Okcun kpemuusi(I1V), kpeMHUEBasI KUCI0TA, CUITUKATHI 1
66 [Tpumenenne kpeMHUs U ero coenuHeHuit. CTeKo, ero 1
MOJTyYCHHUE, BUBI CTEKIIA
67 | Pemenue 3a1a4 pa3iuyHbIX TUIIOB 1
68 ?I/ICTGMaTI/ISaI_[I/ISI 1 000011IeH1E 3HAHUI 110 TEME 1
Hemeramnsr"
69 | KonTponbras pabota mo teme "Hemeramibr" 1
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS 1
omuboK
[Tonoxxenne meraiuioB B Ilepuoanyeckoii cucreme
71 | xumuueckux 37aeMeHTOB. OCOOEHHOCTH CTPOCHUS 1
AIIEKTPOHHBIX 000JI0YEK ATOMOB METAIIJIOB
79 OO6mue puznueckre cBoMcTBa MeTaIlIOB. [Ipumenenue 1
METAJIJIOB B OBITY M TEXHUKE
73 | CnnaBel MeTasuioB. Koppo3usi meTayiioB 1
74 | Pemenue 3a/1a4 pa3UYHbIX TUIIOB 1
75 DNEeKTPOXUMHUYECKUN psiji HallpsbKeHUH MeTaisios. O0mue 1
CHOCOOBI MOTYyYEHHUS] METAJUIOB
O6mas xapakrepucTuka MetamioB |A-rpynmnsl
76 [Iepuoanueckoit cucTeMbl XUMUYECKHUX J1eMEHTOB. HaTpui 1
Y KaJIU|: ToTy4YeHue, Gu3ndeckue 1 XMMHIEeCKUE CBOMCTRA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUI
O6mas xapakrepuctuka MetamioB [IA-Tpymmbt
77 [Tepronuueckoil CUCTEMBI XUMHUYECKHUX AJIEMEHTOB. Maruui 1
Y KaJbIUil: moay4eHue, Gu3nuecKue U XUMUIECKUe
CBOWMCTBA, MPUMEHECHHE MTPOCTHIX BEIIECTB U MX COCTMHEHUIN
78 | YKécTKocTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUs! 1
79 ATOMUHUI: IONyYeHue, PU3nIecKre U XUMHUECKUe 1

CBOMCTBA, IPUMEHEHUE




AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHUS,

80 T'UIPOKCOKOMITJIEKCHI aJJIOMUHUS, X IPUMEHEHUE .

81 | Pemenwue 3a1a4 pa3InyHbIX TUIIOB 1

82 [IpakTrueckas Pa60Ta Ne 7. PemieHne 3KCIEpUMEHTAIIBHBIX 1
3a7a4 no teme "MeTajuibl r1aBHbIX noArpynm"

83 OOm1ast xapakTepUCTHKA METAJUIOB TOOOYHBIX noarpymm (b- 1
rpynn) [leproanyeckoi cUCTeMbl XUMUYECKUX JIEMEHTOB

84 (DI/I3I/IIIGCKI/IU€ U XMMUYECKUE CBOWCTBA XpOMa U €ro 1
COEJIMHEHUI, UX IPUMEHEHHE

85 Baxneiinme COC/IMHEHNUS MapraHua. [lepmanranat kanus, 1
€ro OKHCJIUTENIbHbIE CBOWCTBA

86 Ou3nyeckue U XMMUYECKHE CBOMCTBA Keje3a U ero 1
coeauHennil. [lonyyeHrne u npuMEeHEeHHE CIUIaBOB kKeJe3a

87 d)mnqecxnve Y XMMHYECKHE CBOMCTBA MEIU U €€ 1
COEIMHEHUI, UX PUMEHEHHE

88 Pu3nyecKne 1 XUMUYECKHE CBOMCTBA IIMHKA U €T0 1
COEIMHEHMI, UX pUMEHEHME. | MIPOKCOKOMILIEKCHI IUHKA

89 [IpakTueckas Pa60Ta Ne 8. Pemienue skcriepuMeHTaIbHBIX 1
3aja4 1o TeMe "MeTauibl MOO0YHBIX moArpymnn”

90 | Pemenue 3a1a4 pa3aM4HbIX TUIIOB 1

91 O060011eHre U cUcTeMaTU3allks U3Y4YeHHOT0 MaTepuaa rno 1
teme "Metamib!"

92 | KonTponbHas padoTa mo teme "Mertamuibr" 1

93 AHanus pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS 1
o1InOoK
Ponpb xumun B obecrieueHuM yCTOWYMBOTO Pa3BUTHS

94 | yenoBeuecTBa. [ToHATHE O HAYYHBIX METOJIaX UCCIIEIOBAHUS 1
BEIIECTB
HayuHble mpyHIUIBI OpraHu3alui XMMHYECKOTO

95 | mpousBojcTBa. [IpoMblnuIeHHBIE CIIOCOOB! TOTYYEHUS 1

Ba)KHEHIIINX BEIIECTB




XUMHYECKOEe 3arpsi3HEHUE OKPYKAOIIEH Cpe/bl U €ro

96 1
MIOCIICACTBHS

97 | Xumus u 310pOBbe UeaoBeKa. JIekapCTBEHHBIE CPEJICTBA 1

98 Xumus muy. Pois XuMun B 00eCIieYeHUN [TUILEBON 1
0€301MacHOCTH

99 | Kocmernueckue u naphroMepHbIe CpeaCcTBa. BpITOBast XUMHUS 1

100 XuMHs B CTPOUTEINLCTBE. BakHENIIME CTPOUTENIBHBIE U 1
KOHCTPYKLIMOHHBIE MaTepUAIIbI

101 XuUMHS B CEJILCKOM X03siiicTBe. Oprannueckue u 1
MUHEpaJbHbIE yI00peHus

102 | Cuctemaru3anus u 0000IEHUE 3HAHUI 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







