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HOACHUTEJIbBHAA 3AIINCKA

[IporpammMa 1O XMMHMHM Ha ypOBHE cpemaHero oOmiero  obOpa3oBaHus  pa3paboTaHa Ha
ocHoBe @exepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0OO6 oOpazoBanumu B Poccuiickoii
®denepaunny», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHs (eaepanbHOl 00pa3oBaTeNbHON MPOrpamMMbl CPEAHEro
obmiero oopasoranus (POII COO), npencraBicHHBIX B DefepanibHOM IOCYIapCTBEHHOM 00pa30BaTEIbHOM
cranpapte COO, ¢ yu€rom KoHueniuu mnpernonaBaHus ydeOHOro mpenMera «XUMHUS» B 00pa30BaTElbHBIX
opranm3anusx Poccutickoit denepanuu, peaan3yonX OCHOBHBIC 00pa30BaTENIbHbIC MPOrPaMMBbI, 1 OCHOBHBIX
nonokennit «CtpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoit ®Denepamuu Ha mepuon no 2025 roma»
(Pacnopspxenue IpasutenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOJ0B K pPa3pabOTKe MpPOrpaMMbl IO XUMHH, K OIpPEACIICHUIO O0IIei cTpareruu oO0ydeHUs,
BOCITUTaHUSI U Pa3BUTHUS OOydalOMIMXCs cpelcTBaMHu yueOHoro mpenmera «Xumus» st 10—11 ximaccoB Ha
0a30BOM ypoBHE cocTaBwiid KoHIentyaibHbie noyioxenuss GI'OC COO o B3auMo0OYyCIOBICHHOCTH IeleH,
COJIepKaHUs, Pe3ybTaTOB 00yUYeHHUsI U TPEOOBAHUI K YPOBHIO TIOATOTOBKU BHITYCKHUKOB.

Xumuueckoe 00pa3oBaHWE, MONyY4aeMOe BBITYCKHHUKAMH OO0Ie00pa30oBaTEIbHOW OpraHW3alliy, SIBIISETCS
HEOThEMJIEMOH YacThi0 WX 00pazoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIONIMM JTallOM pealn3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIFOUEBBIX HEHHOCTEH, MPUCYIIHX IIEIOCTHONH CHCTEME XUMUYESCKOTO
00pa3oBaHus. ITH IEHHOCTH KACAIOTCS MTO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHHS MUPOBO33PEHUS U O0IIIEH
KYJIbTYpPhbI 4Y€JIOBCKA, 4 TAaKKC 3KOJIOTMYCCKU O6OCHOBaHHOFO OTHOLICHUA K CBOEMY 3O0POBLIO U HpI/IpOJIHOfI
cpene. Peanmmsyercs xumudeckoe oOpa3oBaHHWE OOYJAIONMMXCs HA YPOBHE CPENHETO OOIIEero oOpa3oBaHMS
cpe/cTBaMH yueOHOro IpeMera « XUMHUsD», COoJIepKaHue U TIOCTPOSHHE KOTOPOT'O OIPE/IENIeHbI B POrpamMMe 110
XMMUU C Y4ETOM CHeU(GUKU HAYKH XUMHH, e 3HA4YeHHs B TO3HAHWH TPUPOJBI U B MATCPHAIBLHOW KH3HU
o0miecTBa, a TaKkKe C Y4ETOM OOMIMX LeNed W MPUHIMIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeHero oomiero oopasosanus B Poccuiickoit denepanmm.

XUMHS KaK 3JEMEHT CHCTeMbl €CTECTBEHHBIX HAyK WTPaeT 0coOyI0 pOJb B COBPEMEHHOW IMBHIIM3ALNH, B
CO3JJaHMH HOBOM 0a3bl MaTepHabHON KyNnbTypbl. OHA BHOCUT CBOH BKJaJ B )OPMUPOBAHUE PAIIOHAIBLHOTO
Hay4yHOTO MBIIIIEHHS, B CO3JaHHME IIeJIOCTHOTO MPEACTABIECHHS 00 OKPYXAIOIleM MHpPE KaK O EIHHCTBE
MPHUPOABI U 4YeloBeKa, KoTropoe (opMHpYyeTcs B XMMHUM Ha OCHOBE IMOHMMAaHWs BEIISCTBEHHOTO COCTaBa
OKPY’KAaIOIIEro MHpa, OCO3HAHMS B3aMMOCBSI3W MEXAY CTPOSHHEM BEIIEeCTB, MX CBONCTBAMH M BO3MOXKHBIMH
001aCTsIMU TPUMEHEHUS.

TecHo B3aMMOIEHCTBYsI C APYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHS CTajla HEOThEMJIEMOM 4acThbl0 MHUPOBOMU
KyJbTYpbI, HEOOXOTUMBIM YCIOBHEM YCIHEIIHOTO TPyJa W JKU3HU KaXAOTro WieHa obmiectBa. CoBpeMeHHas
XUMHS KaK HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHMI HaNpaBleHa Ha pEIIeHHe TI00aTbHBIX
MpoOJieM YCTOHYHMBOTO pPa3BUTHs YENIOBEYECTBA — CHIPHEBOW, JHEPTeTHUYECKOH, IMHUIIEBOH, SKOIOTHIECKON
0€301aCHOCTH ¥ OXPaHbI 370POBBSI.

B cooTtBercTBum ¢ OOIMMHU HETSIMH W TMPUHIUIIAMH CPEIHETo 00Iero oOpa3oBaHUS CONIEpKaHUE IMpenMeTa
«Xumus»  (10-11  kmaccel, 0a30BBIii  ypOBEHb HW3YYEHHWs) OPHUEHTHPOBAHO IPEUMYIIECTBEHHO HAa
OOMIEKYTPTYPHYIO TOATOTOBKY OOYYAIOIIMXCS, HEOOXOMUMYID UM JUIS BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTHPOB, YCIIENIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOIDKEHHSI 00pa30BaHUs B Pa3UYHBIX 00IACTSX,
HE CBS3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocrapnsitonMu  TipeaMera «XUMHAS» SBISIOTCA 0a30Bbie Kypchl — «OpraHudeckass xumus» U «OOmmast u
HEOpPTaHWYECKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOW HAYKH:
cUCTeMa 3HaHWA MO HEOPraHWYeCKOW XWMHU (C BKIFOUEHHEM 3HAaHWK W3 OOIIeld XWMHW) W OpraHHYecKOou
xumun. OopMHUpOBaHWE TAHHON CHCTEMBl 3HAaHWH TPU HM3YYSHWU INpeAMeTa O0ECHednBaeT BO3MOXKHOCTh
PaccCMOTpEHUs BCETO MHOTOO0pa3sl BEIECTB Ha OCHOBE OOIIVX MTOHATHH, 3aKOHOB M TEOPUI XUMUH.
Crpykrypa coaepkaHusi KypcoB — «OpraHuueckas xumus» U «OOLass M HEOpraHWyeckas XHMHUS»
copMupoBaHa B mporpaMMe 10 XUMHH Ha OCHOBE CUCTEMHOI'O IMO/IX0Aa K U3yYEHHUIO Y4eOHOro MaTepuaia u
00yclioBlieHa MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha ONpPENENEHHBIX TEOPETHYECKHX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOH XMMHUH BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHUYECKOW TEOPUU CTPOCHHS
OpPraHMYecKUX COCOUHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX MW SJIEKTPOHHBIX IPEACTaBICHUH O



crpoennH BemecTB. CBelieHUs1 00 U3y4aeMbIX B Kypce BEIIECTBaxX JAr0TCS B Pa3BUTHU — OT YIJIEBOJOPOAOB 110
CIIOXHBIX OHMONOTMYECKH aKTUBHBIX COCAMHEHHWH. B Kypce oOpraHMuYecKoil XUMHU TIOJNy4aroT pa3BUTHE
copMUpOBaHHBIE Ha YpPOBHE OCHOBHOTO o00mero oOpa3oBaHMsl TEpBOHAYAJBHBIC MPEACTABICHHS O
XUMUAYECKOW CBSI3M, KIAcCH(UKAIIMOHHBIX TPH3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHUS, O XUMHUYECKON peaKIIui.

[lon HOBBIM yTiiOM 3peHHS B TpenMere «XuMHs» 0a30BOro ypoBHSI paccMaTpHBaeTcs M3YUeHHBIH Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsl TEOPETHUYECKHH Marephal M (PAKTONOTHMYECKHE CBEACHUS O BEIIECTBAaX M
XUMHAYecKOW peakuuu. Tak, B uyacTHOCTH, B Kypce «OOIIas W HeopraHWMYecKass XUMHs» O0y4Jaromumcst
MIPEIOCTaBIsIeTCd BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE IEPHUOJUYECKOr0 3aKOoHAa C OOIIETeOpEeTHUECKUX U
METO/IONIOTHYECKNX TO3UIHMH, TIIyOke MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMH 53TOro 3akoHa — OT
00001maromei 10 00BSCHSIIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEHMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U IPUMEHEHNH, a TAKXKE
0 XMMHYECKHX PEaKIMsX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX IpOTeKaHus JomoiHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COZEp KaHHs, UMEIOIUMHI KyIbTYPOJIOTHYECKUI U MPUKIAAHOW XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMUH C JPYTUMH HAyKaMH, PACKpPBIBAIOT €€ POJIb B [TO3HABATEILHOM
U MPaKTHYECKOW AEATENLHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHTAHHWIO YBa)KEHHsI K TPOLIECCY TBOPUECTBA B
06J'IaCTI/I TEOpUU W MPAKTUYCCKHUX HpI/IJ'IO)KeHI/Iﬁ XUMHHU, TOMOrarOT BBITYCKHUKY OPUCHTHUPOBATLCA B
06IIICCTBCHHO U JIMYHOCTHO 3HAYUMBbIX Hpo6neMax, CBA3AaHHBIX C XI/IMI/ICfI, KPUTUYCCKHU OCMBICIIMBATDH
I/IH(bOpMaHI/IIO " IPUMCHATH eé JJIA IIOITOJTHECHU A 3HaHI/II71, pEeICHUA MHTCIIICKTYAJIbHBIX U OKCIICPUMCHTAJIbHBIX
WCCIIEZIOBATENbCKHUX 33/ad. B 1enoM conepikanre ydeOHOro mpeaMera «XuMHs» JaHHOTO YPOBHS M3YYEHUS
OPHCHTHpPOBaHO Ha (OPMUPOBaHHE Yy OOyYAIOMIUXCS MHPOBO33PEHUYECKON OCHOBBI JUI ITOHWMAaHUS
(1)I/IHOCO(1)CKI/IX H)Ieﬁ, TaKUX KakK: MaTepruaJIbHOC COAWMHCTBO HCOPraHMYCCKOI0O MW OpPraHUuvdeCKoro Mmupa,
00yCIIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTABOM M CTPOEHHEM, MO3HABAEMOCTH MPHUPOAHBIX SBJICHUHA IMyTEM
9KCTIEpIMEHTa M PEHICHHS MPOTHBOPEYHH MEXKIY HOBBIMH (JaKTaMH U TEOPETHYECKHMHU IIPEIOCHIIKAMH,
OCO3HAHME POJIHM XMMHU B PEIICHUN YKOJIOTHYECKUX MPOOIIeM, a TaKkxke MpolieM cOepexeHus] YHEPreTHIECKUX
pecypcoB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJIOTMH U MaTE€pUaIoB.

B nnane pemieHus 3azad BOCIIUTAaHMA, Pa3BUTUSA U COLHUANU3ALMU OOYYarOIMXCsl MPUHATHIE IPOrpaMMOI IO
XMMHUH TOAXOMABI K ONPEIETICHUIO COACP)KaHWsS M IOCTPOCHUS NpeaMeTa NMpeayCMaTpHBalOT (OPMHPOBAHUE
YHHMBEPCAIbHBIX Y4YEOHBIX NEHCTBUM, MMEIOLIMX 0a30BOe 3HAUEHHME IS PA3IMUHBIX BHUJOB JEATEIIBHOCTH:
perieHus mpo0ieM, MoWcKa, aHaim3a W 00paboTKH WHGpOpPMAaNH, HEOOXOMUMBIX I IMPUOOPETEHHS OIThITa
MIPAKTUIECKON M UCCIIE0BATENBCKON NEeATEIbHOCTH, 3aHMMAIOIIEl Ba)KHOE MECTO B IIO3HAHUU XUMHUHU.

B mpaxtuke npenogaBaHus XMMHUM KaK HA yPOBHE OCHOBHOI'O O0ILero oOpa3oBaHus, TaK U Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHMsA, IpPU OINPENECICHUH CONEPKATENbHON XapaKTEepUCTUKU LeMed H3y4eHHUs IpeaMera
HaIpaBJICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAIMLHOHHO NPU3HAETCS (POPMUPOBAHHE OCHOB XUMHUYECKOU
HayK{d Kak o0JIACTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUECKON IEITENbHOCTH YEIOBEKa M KaK OIHOIO U3
KOMITOHEHTOB MHpPOBOU KynbTyphl. C METOIWYECKON TOUKM 3pEHUS] TAKOW MOAXOH K ONPEACICHUIO LeneH
W3y4YEHHS MPEAMETa SBJISIETCSI BIIOJHE ONPaBAAHHBIM.

CornacHo AaHHOH TOYKe 3pEHUS TJIABHBIMH LEIIMH H3Y4eHUs mpeaMera « Xumush» Ha 6azoBoMm ypoBae (10 —11
KIL.) SIBJISTEOTCS:

* (opMHUpOBaHME CHCTEMBl XMMHUYECKHX 3HAHWN KaK BaXKHEWUIIEH COCTaBISIONIEH €CTECTBEHHO-HAYIHOH
KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXaT KJIIOYEBbIE MOHATH, (yHAaMEHTAIbHBIE 3aKOHBI U TEOPUHU
XMMHH, OCBOGHHE S3bIKa HAYKH, YCBOGHHE U IIOHMMAaHHME CYLIHOCTH JOCTYIHBIX 00O0OIIEeHHIA
MHPOBO33PEHYECKOr0 XapakTepa, 03HaKOMJIEHHE C UCTOpUEll NX pa3BUTHS U CTAaHOBIICHHUS;

e (dopMUpOBaHHE M Pa3BUTUE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XUMHUYECKUX
peakuuii, HeOOXOIUMBIX Ul IPHOOPETEHNST YMEHUIH OPUEHTHPOBATHCSA B MUPE BEILIECTB U XUMHUYECKUX
SIBICHUH, UMEIOLIX MECTO B IIPUPOJIE, B IPAKTHUECKON 1 OBCEIHEBHOM KU3HH;

® Dpa3BUTHE YMEHUH U CHOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HaONIONEHHEM M OObIACHEHUEM
XHUMHYECKOr0 HKCIIEPUMEHTA, COOIIOICHUEM MpaBmil 0€30aCHOTO 00pAIIEHUS C BEIIECTBAMHU.

Hapsany ¢ atuM, copepkaTenbHas XapakTepUCTHKA LeJlel U 3a/1a4 U3y4eHHs MpeaMeTa B MPorpaMme 1o XUMHU
YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMH B CHCTEME CPEAHEro oOwIero
oOpazoBanus. CeromHsi B MpenoAaBaHUM XUMHUH B OOJBILEH CTENEeHH OTAAETCS NMPEANOoYTEeHHE MPaKTHUECKOH



KOMITOHEHTE COZEpKaHUs 00y4deHHUs, OPUCHTUPOBAHHON HA IMOJATOTOBKY BBHIMYCKHHKA 00IIe00pa30BaTENbHOI
OpraHu3alny, BIaJIClolero He HabopoM 3HaHMH, a (PyHKIMOHATBHOH I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMHU aKTUBHOTO IOJy4CHUS 3HAHUM M MPUMEHEHUS MX B PEATbHOMN JKU3HU YIS PEHICHUS MPAKTUYCCKUX
3azad.

B cBsi3M ¢ 3TUM mpH U3y4EHUH MpeAMeTa «XUMHS» AOMHUHUPYIONIee 3HAUeHHE MPHOOPETAIOT Takue LeTH U
3a1a4u, Kak:

azarnranusa 06y11a}0m1/1xc;1 K YCJIOBUAM AMHAMUYHO Pa3BHBAIOMICIOCA MHpPA, (I)OpMI/IpOBaHI/IC HWHTCIIJICKTYaJIbHO
pa3BUTON JHMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO, COTPYJHHYECTBY, CAMOCTOSATEIFHOMY MPUHSITHIO
T'paMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHLIX CUTYallMAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUEM,
(hopMupoBaHue y 00y4aroIIUXCs KIIOYEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIMM), UMEIOIIUX YHHBEPCAIbHOEC
3HAYCHUE sl Pa3NUYHBIX BUAOB JCATENBHOCTU: pEIIeHHs TNpoOiieM, TIOHWCKa, aHaiu3a W 00paboTKU
nHpOpMaIUK, HEOOXOAUMBIX JJIsl IPHOOPETEHUsI OMbITa AESTEIHHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B
MO3HAHUM XUMHH, a TAKKE JIJIsI OLEHKU C MO3UIMK YKOJIOTHYecKoi 0e30MacHOCTH XapaKTepa BIMSHUS BEIIECTB
W XMMHYECKHX MPOIECCOB HA OPraHN3M YeI0BeKa U IPHUPOJHYIO CPEIY;

pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, WHTE/UIEKTYalbHBIX M TBOPUYECKHMX CHOCOOHOCTEN 00ydJarommxcs:
CHOCO6HOCTI/I CaMOCTOATCIIBHO HpI/IO6peTaTB HOBBI€ 3HaHUA IO XHMMHHU B COOTBCTCTBUU C KXU3HCHHBIMU
MOTPEOHOCTSIMU, UCTIOJIL30BATh COBpEMEHHBbIE HH()OPMAIMOHHBIE TEXHOJIOTUHU JUIS TIOMCKA U aHali3a y4eOHOH
W HAYYHO-TIONYJIIPHON HH(POPMAIIMU XUMHYECKOT'O COICPIKAHUS;

(dhopMupOBaHUE U Pa3BUTHE Y 00YUAIOIIMXCSA aCCOLMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS, Ha0JII0IaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEO0OXOIWUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUH U
MMPOBEACHUN XUMHNYCCKOI'O OKCIICPUMCHTA,

BOCTIMTaHNE y 00ydaronmxcsl yOSXKIEHHOCTH B TYMAHUCTUYECKON HAIIPABIEHHOCTH XMMHH, €€ Ba)KHOW PONIH B
peuICHNn r1o0aJIbHBIX HpO6HeM pallMOHAJIBHOI'0 MPHUPOAOIIOJIB30BaAHMA, IIOIMOJHEHUA OHEPTECTHYCCKUX
PECYpPCOB ¥ COXpaHEHHs] TPUPOAHOTO PaBHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpeXHOro OTHOMIEHHS K
MPUPOJIE U CBOEMY 3/0POBBIO, a TaK)Ke NMPHOOPETEHHs OIbITa HCIIONB30BAHUS TMOMYUEHHBIX 3HAHUHA IS
MIPUHSTHASA TPAMOTHBIX PEIIEHUH B CHTYAIHsIX, CBSI3aHHBIX C XHMHYECKIMH SIBICHUSMHU.

B ydebHOM mmaHe cpeaHero oOmero oOpa3oBaHUs TpeaMeT «XHUMHs» 0a30BOr0 YpOBHS BXOIUT B COCTaB
npenMeTHoi 001acTu «EcTecTBeHHO-HAYIHBIC TTPEIMETEI.

OO6mIee 9rMcIo YacoB, OTBEACHHBIX IS M3yUCHUS XMMHH, Ha 0a30BOM yYpOBHE CpPEIHEro 00Imero oopa3oBaHwmsI,
cocrapisier 68 gacoB: B 10 xmacce — 34 gaca (1 wac B Hememo), B 11 kimacce — 34 waca (1 gac B Henmeio).
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaAHUD)

Conep:xanne
Teoperuyeckne 0CHOBbI XUMHUHU
XuMudeckuid s1eMeHT. AtoMm. Sapo atoma, W30TOIBI. DJEKTPOHHAs 000NM0YKa. DHEPreTHYeCKHe YpPOBHH,
HNOIypOBHH. ATOMHBIE OpOUTaNM, S-, P-, O- smeMeHThl. OCOOCHHOCTH pAaCIpeneNeHHs 3JICKTPOHOB II0
OpOUTaJIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHAS KOH(UTypaIys aTOMOB.
[lepuomnueckuid 3akoH u Ilepuommueckas cucreMa xumuueckux nsnemeHToB J[. W. MenneneeBa. CBsi3b
nepuoauyeckoro 3akoHa u Ilepuommueckoil cuctembl xuMuuyeckux siemeHtoB /[, . MenneneeBa c¢
COBPEMEHHOI TEOpHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUSI CBOWCTB XHMHMYECKUX BJIEMEHTOB U
00pa3yeMbIX MU IPOCTBIX U CJIOXHBIX BEIIECTB IO TPYIIaM U eprogaM. 3HaueHUe NEPUOANIECKOTO 3aKOHA B
Pa3BUTHH HAYKH.
Crpoenue BemecTBa. XUMUYecKasi CBA3b. BHUIbI XUMHUECKOH CBs3M (KOBaJIEGHTHAs HEMOJSIpHAS M HOJSApHAs,
MOHHAs, MeTaJuIn4YecKkas). MexaHu3Mbl 00pa30BaHHUs KOBAJIEHTHOW XUMHUYECKOH CBsI3M (OOMEHHBIM M JOHOPHO-
akuenTopHbiii). BomopomHas cBsizb. BameHTHOCTh. DieKTpooTpHIaTenbHOCTh. CTereHb OkucieHus. MoHbr:
KaTUOHBI 1 aHHOHBI.
BemectBa MONEKyISpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. HIIbI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIMYECKON PEIETKH.
[lonsatre o qucniepcHBIX cucTeMax. MICTHHHBIE U KOJTOWIHBIE pacTBOPEL. MaccoBas 1071 BELIECTBAa B paCTBOPE.
Knaccupukanus Heopranuyeckux coeguHeHHH. HomeHkiaTypa HeopraHMueckWx BemlecTB. [ eHermueckas
CBSI3b HEOPTAHWYECKHX BEIIECTB, MPUHAIISKAINX K Pa3INYHBIM KJ1accaM.



Xumuueckas pcaKkuus. Knaccmbmcaunﬂ XUMHWYCCKUX peaKHI/Iﬁ B HeOpI‘aHH‘leCKOﬁ u opraHqucxoﬁ XHUMHH.
3akoH COXpaHCHUA MAaCChl BEIIECTB, 3adKOH COXPAHCHHA U MPEBPALICHUA SHCPIUU IIPU XUMHNYCCKUX PCAKIIHAX.
CKOpOCTI) peakuuu, e€ 3aBUCHUMOCTh OT Pa3INYIHBIX q)aKTOPOB. O6paTI/IMI)I€ pCakuunu. XHUMHUYECKOE PpaBHOBECHC.
(DaKTOpI)I, BJIMAIOIIHNE HAa COCTOAHNEC XUMHUYCCKOI'O PaBHOBCCHU . HpI/IHHI/IH JIe IllaTenbe.

SHGKTPOHI/ITI/I‘{GCKBH Jucconuanus. CunbHble U Ci1a0Obie OJICKTPOJIUTHI. Cpe)la BOJHBIX PACTBOPOB BCIICCTB!:
Kucjiasd, HeﬁTpaﬂbHaﬂ, mcjIo4uHas.

OKHUCIIMTEIHHO-BOCCTAHOBUTEILHBIE peaKkuuu.

OKCIIePUMEHTAIbHBIC METO/IbI U3YUCHUS BEIIECTB U UX MIPEBpAlleHU | feMOoHCTparius Tabmui «[leproanueckas
cucreMa xumuueckux osneMeHTtoB /[l WM. MenpeneeBa», mu3yueHue MoJeNe€ldl KPUCTAUIMYECKUX PELIETOK,
HaOII0/IeHHE

Y OIMCAHKE JICMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKEeHUE MEPOKCHIA BOAOPOAA B IPUCYTCTBUU
KaTajau3aTopa, ONpPEAEIIEHUE Cpellbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBLHOIO MHIWKATOpA, PEAKLINUU
MOHHOTO OOMEHA), MPOBEACHUE IIPAKTHUECKOW padoThl «BiusHUe pa3nuuHbIX (HAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium».

Pacuérnbie 3anayu.

Pacuérel mo ypaBHEHMSIM XUMHYECKUX PEaKLUH, B TOM 4YHUCIE TEPMOXHUMHYECKHE PACUETHI, PACUYETHI C
WCIIOJIb30BaHUEM MOHATHS «MacCOBast 10T BEIIECTBAY.

Heopranuyeckass XumMus

Hemerannsl. Ilonoxenue Hemeraios B Ilepuoanueckoii cucrteme xumuueckux 3iemeHToB Jl. M. Menaeneesa
1 0COOEGHHOCTH CTpOeHHUs1 aToMoB. Dusnveckue CBONCTBA HEMETAIOB. AJUIOTPOITUSI HEMETAIIOB (Ha TIpUMepe
KHCI0poa, cephbl, ocdopa u yriaepoaa).

XuMuueckrie CBOMCTBA Ba)KHEHIIMX HEMETAIUIOB (TaJIOTEHOB, cephl, a30Ta, Gocdopa, yriuepojaa U KpeMHUS) H
WX COCIUHEHMH (OKCHUIOB, KHCIOPOICOAEP KAIINX KUCIOT, BOMOPOTHBIX COCTUHEHUN).

IIpumeHeHne BaXKHEHIITMX HEMETAIIIOB U UX COSIMHEH .

Merannel. [Tonoxxenue meranminoB B Ilepuoaudeckoit cucreMe xumudeckux siemeHToB [[. . Menpaeneesa.
OCOOCHHOCTH CTPOEHHS 3JICKTPOHHBIX 000JI0ueK aTOMOB MeTaiutoB. OOIue hu3nYecKrue CBONCTBA METAJIIOB.
CriaBel METaJUIOB. DNEKTPOXUMHUYECKUN PsIT HAPSKEHUH METaJUIOB.

XHUMHYeCKAE CBOWCTBAa BAKHEUITUX METAIIOB (HATPHH, KaJwid, KaJIBIIWA, MarHUi, afOMHHHHA, IIHHK, XPOM,
JKEINe30, Mellb) M UX COCAMHEHUH.

O6mrme crrocoOb! Moy4eHns MeTauioB. [IpruMeHeHrne MeTauioB B OBITY U TEXHHKE.

OKCIIepUMEHTANbHBIE METObl M3YYEHHs BEIIECTB M WX NPEBPAIlEHWH: W3Y4YEeHHE KOJUIEKIUU «MeTabl U
CIUTaBb», OOpa3loOB HEMETAJIOB, pEIIeHHE OJKCIEPUMEHTANbHBIX 3a7ad, HaONO/IeHNe ¥  ONHCaHFHe

JIEMOHCTPAIIHOHHBIX U JJa0OPaTOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHAA ATIOMUHUS C PACTBOPAMH KUCIIOT
U Ieouei, KaueCTBEHHBIE peaKIIMK Ha KATHOHBI METAJIIOB).
Pacuérnble 3a1aun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM OOBEMY
OJJHOTO U3 YYacTBYIOIIMX B PEAKIMU BELIECTB, PacdEThl Macchl (00bEMa, KOMMYECTBA BEILECTBA) IMPOIYKTOB
peakuuu, eciii OAHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Pomb xumum B oOOecliedeHHH HKOJOTHYECKOH, OJHEPreTHYecKOoW U THINEBOH O€30MacHOCTH, Pa3BUTHH
MenuuuHbl. [ToHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB M XUMUYECKUX PEAKIIUIL.

[Ipencranenust 00 OOMIMX HAYYHBIX PUHIUIIAX IPOMBIIIJICHHOI'0 OTY4YEHHS BaKHEHUIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MaTEpHANIOB: Ba)KHEHIINME CTPOMTENIBHBIE MAaTepuanbl, KOHCTPYKLHOHHBIE
MaTepHaibl, KpacKd, CTEKJI0, KepaMUKa, MaTepHasibl Uil 3JIEKTPOHUKH, HAaHOMAaTepHajbl, OPraHUYECKUE H
MUHepaJbHbIE YI00pEHHs.

XuMHsI U 340pOBbE YEIOBEKa: MpaBHJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB, MpaBuia 0e30MacHOro
WCTIOJIB30BaHMS IPEnapaToB OBITOBOM XMMHUH B TOBCEIHEBHOM KU3HH.

MexnpenMeTHbI€ CBSI3U.

Peanuzanmst MeXIpeAMETHBIX CBs3e€d INpH H3yYyeHHH oOwed W HeopraHumueckod xumum B 11 kmacce
OCYLIECTBIIIETCSl Yepe3 HCIOb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX IIOHATHHM, Tak M IOHATHMH,
SIBJIAIOIUXCSA CUCTEMHBIMH JUIA OTJENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKIIA.



OOmue ecTecTBEHHO-HAyYHBIC MOHATHS: HAy4yHBId (aKkT, TUIOTE3a, 3aKOH, TEOpHs, AaHalh3, CHUHTE3,
KJaccuuKays, IepHOIUIHOCTD, HAOIIOACHHE, IKCIIEPUMEHT, MOJICINPOBAHHE, U3MEPEHUE, SIBICHHE.

@dusuka: Marepus, 3HEprus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TON, pPaAHOaKTUBHOCTH,
MOJIEKYJNa, YHEPreTHYeCKUH YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE BEIECTBAa, (DU3NUECKHUE
BEIMYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buosnorus: kierka, opranusm, 3KocucreMa, ouocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIECTB
B OpraHHU3Me.

I'eorpadusi: MuHEpanbl, TOpHBIE IOPOJIB, TIOJIE3HBIE HCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorusi: XUMHUYECKash MPOMBIIIJIEHHOCTh, METAJUIypIrus, HPOU3BOJICTBO CTPOUTENBHBIX MAaTepHAalOB,
CENTbCKOXO03HCTBEHHOE TPOW3BOJICTBO, IMHUIIEBAsi MPOMBIIUICHHOCTh, (papMalneBTHYecKasi MPOMBIIUICHHOCTS,
MIPOM3BOICTBO KOCMETHYECKHX TMpENnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB, 3JIEKTPOHHAS
MPOMBIIILIEHHOCTh, HaHoTexHonornu. ®IBHY «MHCcTUTYT cTpaTteruu pa3BuTHsi 00pa30BaHMUsD)

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUSA

JJUYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHMS OOYYarOIIMMUCS IIPOrpamMm
cpenHero oOmiero oOpa3oBaHHs (JUYHOCTHBIM, METANpPEJMETHBIM W TpeAMETHbIM). HayuHo-meromuueckoit
OCHOBOHW I pa3pabOTKH IIJIAHHPYEMBIX PE3YIHTaTOB OCBOEHHS MPOTpaMM CpPEIHEro oOmiero oOpa3oBaHUS
SABIISICTCA CHCTCMHO-HeﬂTeHBHOCTHBIﬁ IIoaxXond.
B coorBercTBUM C CUCTEMHO-ACATCIIbHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA
npeaMera « XMMHS» Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHrs BbIIEIEHBI CIETYIONINE COCTABIISIONINE!
OCO3HAaHHME OOYJAIONTUMHUCS POCCHMCKOW TpaKHaHCKOH HWIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTENBHOCTH U CaMOOIIPENIETICHHIO;
HaJM4Yue MOTHBAINH K 00y4EHHIO;
LIEIEHANIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHWH IJMYHOCTHM Ha OCHOBE KIIOUEBBIX IEHHOCTEH U
HCTOPUYCCKUX TPaIUIINi 0a30BOM HAYKH XUMUH;
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCA B CBOEH JIEATENIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, MIPUCYIINMH [EIOCTHOH CHCTEME XMMHYECKOT0 00pa3oBaHms;
HaJW4due MPaBOCO3ZHAHUS SKOIOTUYECKOH KyIbTYpPHl M CIIOCOOHOCTH CTaBUTH e W CTPOHUTH XKM3HEHHBIE
TIJIaHbL.
JImaHOCTHBIE PE3YIABTATH OCBOEHUS TIpeAMeTa « XUMHSD) JOCTHTAIOTCS B €UHCTBE YI€OHOH W BOCTIMTATEIIBHOM
NEeSITEeTPHOCTH B COOTBETCTBHM C TyMaHHCTHYECKHMH, COIUOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH
LIEHHOCTSIMH M HJ€AIaMH POCCHICKOrO TPa)KIaHCKOTO OOINeCTBA, MPHUHATHIMA B OOIIECTBE HOpPMaMd W
MpaBMJIAMH TIOBEIEHHS, CIIOCOOCTBYIONIMMH TIPOIIECCAaM CaMOIIO3HAHMS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JTMYHOCTH O0YJAFOIIUXCS.
JIudHOCTHBIE  pe3ymbTaThl OCBOGHHA TpeaMera «XWMEsD  OTPaXaroT C(OPMHPOBAHHOCTH  OIBITA
MMO3HABaTETbHOW W TIPAKTHYECKOW MEATENbHOCTH OOYYaIoOUMXCs [0 pealu3allid MPUHATBIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCIIE B YACTH:
1) rpaxaaHCcKOro BOCHHUTAHUS
OCO3HaHUSl OOy4alONMMHCA CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)XKEHHS K 3aKOHY W
MIPaBOMOPSIKY;
MIPEJICTABIIEHUS O COIMATHHBIX HOPMaX U MPaBUIIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPHU CO3/IAHUHU yUeOHBIX MTPOEKTOB, PEIICHUH YIeOHBIX U
MO3HaBaTEIbHBIX 337124, BHITIOTHEHUH XUMUYECKUX IKCIIEPHMEHTOB;
CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMeHTHI JPYruX IpU aHaIn3e
Pa3TUYHBIX BUAOB y4eOHOW JNesITeThHOCTH;
2) NaTPHOTHYECKOT0 BOCIUTAHUS:
LIEHHOCTHOT'O OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEAUIO OT€UECTBEHHON XUMHUY;



YBa)KEHHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPHH M MPAKTUYECKOrO MPUMEHEHHUS! XUMHHU, OCO3HAHHUS TOTO,
YTO JOCTM)KCHUS HAyKH €CTb pe3yJibTaT [UIMTEIbHBIX HAOMIOACHHN, KpPOMOTIMBBIX SKCIHEPHUMEHTAIbHBIX
[TOMCKOB, IOCTOSHHOT'O TPYyZa Y4EHBIX U MPAKTUKOB;

WHTEepeca M MO3HABATEILHBIX MOTHBOB B MOMYYEHHWH M IMOCIEAYIOUIEM aHalu3e WH(OPMAlWU O MepPeaoBbIX
JOCTH)KEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

HPaBCTBECHHOI'O CO3HAHUSA, 3TUYCCKOI'O IMTOBCACHU S,

CHOCO6HOCTI/I OLICHHUBATh CUTyaluu, CBsA3aHHBIC C XUMHNYCECKUMU SIBJICHUSIMU,
Y IPUHUMATH OCO3HAHHBIE PEIIEHUS], OPUEHTUPYSICHh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
T'OTOBHOCTH OILICHUBATbHb CcBOE IMMOBCACHHUC U IMOCTYIIKN CBOUX TOBapI/IHleI\/'I C HO3HHI/II71 HPAaBCTBCHHLIX U ITPABOBLIX
HOpPM M OCO3HaHHE TIOCIEACTBUM 3TUX MTOCTYIIKOB;

4) ¢popMHPOBaHHS KYJIBTYPbI 3/10POBbSI:

MMOHUMAaHHUS IICHHOCTEH 37J0pOBOI0 M 0€30MacHOro 0odpasza >KU3HU, HE0OXOAUMOCTH OTBETCTBEHHOT' O OTHOIIICHHSI
K COOCTBEHHOMY (PU3UYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIpaBHII 0E30MacHOr0 OOpaIleHUs] C BEIIeCTBAMH B OBITY, IMOBCEAHEBHON JKM3HU W B TPYIOBOI
NeSITeTbHOCTH;

IMOHMMaHus HCHHOCTU IIPAaBUJI MHIAWBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0€e30I1acHOro MOBEACHNUA B CUTYyallUAdX,
YTPOXKAIOMIMX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEACTBUN U HEMIPUATHS BPEIHBIX IPUBBIUEK (YIOTpeOISHNS aKOrosl, HAPKOTHKOB, KypeHHs);
5) TpyaoBOro BocnuTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEAOBATEILCKON MEATENBHOCTH, OOMECTBEHHO ITOJNIE3HOM,
TBOp‘ICCKOﬁ " Ipyrux BUAax ACATCIbHOCTH,

YCTaHOBKH Ha aKTHBHOC YYaCTHC B PCUHICHHUU INPAKTUYCCKHUX 3a1aq COIII/IaJ'II)HOI‘/‘I HalpaBJICHHOCTHU (B paMKax
CBOETO KJIacca, IIKOJIBI);

WHTepeca K MPaKTUYECKOMY H3YyYEHHIO Mpodeccuil pa3TudHOro poia, B TOM 4YHCJEe HAa OCHOBE NMPUMEHEHHUS
MIPEIMETHBIX 3HAHUU TI0 XHUMUHU;

YBaXXE€HUA K TPYAY, JIOISAM TpyIa U pe3yIbTaTaM TPYAOBOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaLHOW TpaeKkTopuH oOpa3zoBaHus, Oynymied mpodeccuun u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMMH,
HWHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 9K0JIOrH4ecKOro BOCIIMTAHMSI:

9KOJIOTUYECKH [IEIeCO00Pa3HOTr0 OTHOIIEHHS K MMPUPOJIE, KaK MCTOYHHUKY CYIIIECTBOBAHUS JKA3HH Ha 3eMIIE;
MMOHUMAaHHUS TJIO00ATBFHOTO XapakTepa HKOJOTHYECKHX TMPOOIeM, BIMAHWS JKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHHE TIPUPOJIHON U COLUATIBHON CpeIbl;

OCO3HAHUSI HEOOXOIMMOCTH HCIONB30BaHUS IOCTIDKEHUH XWMHHW [UIS PEIICHUS BOIPOCOB PAIOHAIBHOTO
MIPUPOIOTIONE30BAHNS,

AKTHUBHOT'O HENPUATHUS AEUCTBUM, MPUHOCSIIUX BPE OKPYXKAIOLIEH TPUPOAHON Cpeae, YMEHUS MPOTrHO3UPOBATh
HeOIaronpusATHBIE YKOJTOTHIECKHE TIOCIEICTBUS PEANPUHIMAEMBIX JeWCTBUN U MPEOTBPAIIATh UX;

HaJW4dusl Pa3BUTOTO OKOJOTHYECKOTO MBINUICHUS, DKOIOTHYECKOH KyIbTYphl, ONBITA JEITEIHLHOCTH
9KOJIOTUYECKON HAIPAaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMH B ITO3HABATENbHON, KOMMYHUKATUBHON H
COITMATBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IIPOTHBOCTOSATH MICOJIOTHH XeMohoonw;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS

chOPMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W
00IIeCTBEHHON MTPAKTHKH;

MMOHUMAaHUS CTIeU(UKA XUMUHM KaK HayKd, OCO3HaHUS €€ poinu B (JOPMHUPOBAHUM PALMOHAIHLHOTO HAYYHOTO
MBIIUIEHUS, CO3JaHMH IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOILI U
YeloBeKa, B TIO3HAHWM TNPUPOIHBIX 3aKOHOMEPHOCTEH M PpEIIeHHH MpoOieM COXpaHEeHUs HPHUPOJHOTO
paBHOBECHS;

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHW JJIsl COBPEMEHHOM LMBWIM3ALMH: B €€ T'YMaHHCTHYECKOH
HaNpaBICHHOCTH U Ba)KHOW POJM B CO3JAaHMM HOBOM 0a3bl MaTepHaJbHOH KyJIbTYpbI, PEIIEHHH TI00albHBIX
mpo0ieM YCTOMYMBOrO Pa3BUTHS UENOBEUECTBA — CHIPHEBOM, DHEPre€TUYECKOW, MUIIEBOW M 3KOJIOTMYECKON



0e30MacHOCTH, B Pa3BUTUH MEAULUHBI, 00ECIIEUCHUH YCIIOBUN YCIIEITHOTO TPY/a B SKOJIOTHIECKA KOM(OPTHOI
KHU3HH KaXKJIOTO YiIeHa OOLIecTBa;
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: IIOHMMaHHsI CYIIHOCTH METOJOB IIO3HAHWS, HCIONb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJydyaeMble 3HAHUS IJIsl aHAIM3a U OOBSCHEHUS SIBIICHUH
OKPYXXAarolero MUpa M MPOUCXOJSIIMX B HEM H3MEHEHH, YMEHHs IelaTh OOOCHOBaHHBIE 3aKJIIOYEHHUS Ha
OCHOBC Hay4YHBIX (baKTOB 1 UMCIOIIUXCA JaHHBIX C HEJIBIO MMOJYUYCHUSA JOCTOBECPHBIX BBIBOJOB,
CIOCOOHOCTH CaMOCTOSITEIBHO HCIONB30BaTh XUMHYECCKAE 3HAHUS IS DEIICHHS NpoOJeM B peaibHBIX
JKN3HCHHBIX CUTYyalluAX;
WHTEpeca K MO3HAHUIO U UCCIIEIOBATELCKON ACATENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENMpEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY TONYYEHHIO
HOBBIX 3HAHUHU 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU HOTpe6HOCTSIMI/I;
HWHTEpeca K OCOOCHHOCTSIM TPyJia B Pa3IMYHBIX cepax mpodecCHOHANBHON AesSTeTbHOCTH.
METANPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMUs» Ha YpPOBHE CpellHero oOIiero
00pa30BaHuUs BKIIIOYAIOT:
3HaYMMbIe JUIS (HOPMHPOBAHUST MHUPOBO33PEHUS OOYYAIOUIMXCS MEKIUCIUIUIMHAPHBIE (MEKIPEIMETHBIC)
o0IIleHayYHbIC TIOHTHS, OTPAKAFOIIHE [[EIOCTHOCTh HAYYHOW KapTUHBI MUpa B crielM(UKY METOJIOB IMO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepwsi, BEIIECTBO, SHEPTHs, sSBIICHUE, MPOIIECC, CHCTEMa, HAYIHBIN
(dakT, NPHUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsS, HWCCIEeNOBaHHWE, HAOIIOACHNE, H3MEpEeHMHe,
9KCIIEPUMEHT U PYTHE);
YHHUBEpCalbHbIE yueOHbIe AeUCTBUS (IT03HABATENbHbIE, KOMMYHUKATHBHBIE, PETYIATHBHEIE), 00ECTIEUNBAIOIINE
dhopmupoBanue GyHKIIHMOHATHLHON IPAMOTHOCTH M COLIMAJILHON KOMITETEHIIMK 00yYarOIIMXCS;
CIIOCOOHOCTh O0YYAIOIIUXCST UCTIONBL30BATh OCBOSHHBIC MEKUCIUIUIMHAPHBIE, MUPOBO33PEHUCCKHE 3HAHUS U
YHUBEpCAIbHBIC YUeOHBIC EHCTBUS B IIO3HABATEILHON M COITMATBHOMN MTPAKTHKE.
MeranpeaMeTHele  pe3yNbTaThl OTPAXKAIOT OBJIAZCHHE YHHMBEPCAIBHBIMH YYEOHBIMH IT03HABATEIbHBIMH,
KOMMYHHMKAaTUBHBIMU U PETYJISITUBHBIMU JCHCTBUAMHU.
OsnJiajeHUe YHHBEPCAJbHBIMH y4e0OHbIMM MO3HABATEIbHBIMH el CTBUSIMH:
1) 6a3oBbIe JJOrHYecKue AelcTBHS:
CaMOCTOSITENIFHO (OPMYIIUPOBATh U aKTyaJIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTPHBATH;
OIIPENENATh LIEeIH ACATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH MX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl
NeATEIbHOCTH € IIOCTAaBJICHHBIMU LIENSAMHY;
HCIOJIB30BaTh IPH OCBOCHUM 3HAHWMN NMPHUEMBI JOTMYECKOTO MBIIIJICHUS! — BBIACIATh XapaKTEPHbIE MPU3HAKH
MOHATHM M YCTaHABIMBAaTh MX B3aMMOCBSI3b, MCIIOIb30BaTh COOTBETCTBYIOLIME IOHSATHUS ISl OOBSCHEHUS
OTZAENbHBIX (PaKTOB U SIBJICHU;
BBIOMPATh OCHOBAHUSA M KPUTEPUU AT KJaccu(UKALKHU BELIECTB U XMMUYECKHX PEaKIHii;
yCTaHaBIMBATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXIy U3y4aeMbIMU SIBICHUSIMU;
CTPOUTD JIOTHUECKHE PACCy>KACHUS (MHIYKTUBHbIC, NETyKTUBHBIC, 10 aHAJIOTUH), BBISBIISATH 3AKOHOMEPHOCTH U
MIPOTHBOPEYHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYJINPOBATH BHIBOABI U 3aKIFOUCHUS;
OPUMEHATh B IIPOLECCe IIO3HAHHUS, MCIOIb3yeMble B XUMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa30BBIBATE MOMIETBHBIE TIPEJCTABIICHNS — XUMUYECKAN 3HAK (CHMBOI) dJIeMEHTa, XUMHUIecKas opMya,
YpaBHEHHE XMMHUYECKOW pEaKIMH — MPH PEIIeHHH YYEOHbIX I03HABATENBHBIX M NPAKTHUECKUX 3ajad,
NPUMEHSTh HA3BaHHBIC MOJEIBHBIC NPEICTABICHUS JUIS BBISBICHHUS XapaKTEpHBIX HPU3HAKOB H3Yy4aeMbIX
BEILECTB Y XUMHUUECKUX PEAKIHH.
2) 6azoBble HCCJIEI0BATEILCKUE 1€l CTBUSA:
BJIa/IeTh OCHOBAMHU METOAOB HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMHUYECKUX PEAKLINH;
¢dbopMynupoBaTh LEIM M 33Ja4M  UCCIENOBAaHMUS, MWCIONb30BaThb IIOCTABJICHHBIE UM CaMOCTOSATEIBHO
cOpMyTUpPOBaHHBIE BONPOCH B KAYECTBE HHCTPYMEHTA MO3HAHMS M OCHOBBI JUIsl JOPMHUPOBAHUS THIIOTESHI 110
MIPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;
BJIaJIeTb HABBIKAMH CAMOCTOSTENIBHOTO IUIAHMPOBAaHUS M TPOBENCHHS YUYEHHUYECKHX JKCIIEPUMEHTOB,
COBEPLICHCTBOBATH YMEHHs HAOJIOAATh 33 XOJOM IPOLecca, CaMOCTOATEIFHO MPOTrHO3UPOBATh €r0 Pe3yibTar,



¢dopmynupoBaTh 0000IIEHNS U BBIBOJIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIIEIOBAHNUS, COCTABIISATh
00OCHOBaHHBIN OTYET O IPOICTaHHON paboTe;
npuoOpeTaTh ONBIT YYCHUUECKON MCCIe0BATENHCKON M MPOESKTHON IESITEIbHOCTH, MPOSABISTH CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOSITEILHOMY MOHWCKY METOJOB PEUICHHS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO pa3IMYHBIX
METOJIOB MO3HAHUS.
3) pa6ora ¢ undopmanmeii:
OPHCHTHPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HMH(opManuu (Hay4HO-TIOMYJsIpHAs JUTEpaTypa XHUMHUYECKOTO
COJIepKaHUsI, CIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), aHaM3upoBaTh HHQOPMAILINIO PAa3TIMYHBIX BHIIOB U
(dhopM npecTaBICHHMSI, KPUTHUECKH OI[CHUBATH €€ JIOCTOBEPHOCTh U HEPOTHBOPECUYUBOCTH;
(hopMyIHpPOBATH 3aMIPOCHI U IPUMEHSTh PA3JIMYHbIC METOJIBI ITPH MIOUCKE M 0TOOpE WH(OPMAIUH, HEOOX O AUMOI
JUTS BBITIOJTHEHU ST yYeOHBIX 3314 ONPeeIEHHOrO TUTIA;
npuoOpeTaTh OMBIT HCHONB30BaHUS HMH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJNOTMH W Pa3IMYHBIX
ITOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BBIOMPATh ONTHMANbHYIO (OpMY TpeacTaBlieHHs HWHPOpManuu (CXeMbl, TpaduKH,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKU H JPYTHE);
WCTOJIb30BaTh HAay4dHBIN S3bIK B Ka4eCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOH WHQOpMaIuen: MpPUMEHSATh
MEKIpeAMeTHble ((pu3nueckne ¥ MaTeMaTHYeCKWe) 3HAaKd M CHMBOJNBI, (QOpMYJbl, abOpeBHATYPHI,
HOMEHKJIATYPY;
WCIIOTIB30BaTh U MPE00Pa30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.
OsiageHue yHUBepCAJbLHBIMIA KOMMYHUKATHBHBIMU I CTBUSIMH:
3a/1aBaTh BOTIPOCHI o CYIIECTBY o0cyxaaeMoit TEMBI B xoze Jianora
I/I/I/IHI/I JUCKYCCHUH, BBICKAa3bIBaTh HACH, (i)OpMYJ'II/IpOBaTB CBOU TNPCAIOKCHUA OTHOCUTCIBHO BBIITOJIHCHUA
MPEUI0KEHHON 3a/1auH;
BBICTYNIaTh C MPE3CHTAllMe Pe3yIbTaTOB MMO3HABATENHFHON AEATENFHOCTH, MOMYyYEHHBIX CAMOCTOSTENBHO WITH
COBMECTHO CO CBEPCTHHKAMH TIPU BBITOJHEHUH XHMHUYECKOTO JKCIIEPUMEHTA, MPaKTHYeCKOH paboThl 1O
HCCIICIOBAHHUIO CBOMCTB W3y4aeMBIX BEICCTB, peali3alyy Y4eOHOrOo MpOoeKTa U (QOPMYIHPOBATH BBIBOJIBI
110 pe3yJIbTaTaM MPOBEAEHHBIX HCCIICAOBAHUHN ITyTEM COTJIACOBAHMS MO3UIMKA B XOAE OOCYKIEHUS W oOMeHa
MHEHHSIMH.
OByaieHUe YHUBEPCAJBLHBIMH PeryJsITUBHBIMH IeHCTBUAMM:
CaMOCTOSTENBHO TJIAHUPOBATHh W OCYIIECTBISITH CBOIO MO3HABATEIBHYIO NEATENFHOCTD, OMPEAess e€ 1nend u
3a/1a4¥, KOHTPOIUPOBATH U M0 Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH MPEIaraeMblil alITOPUTM JIEHCTBHIA TTPH
BBITIOJTHEHNY YUEOHBIX M MCCIeIOBATENbCKUX 3aJad, BRIOUPaTh Hanboee 3¢ GeKTHBHBIN CITOCO0 WX PEIICHUS C
Y4ETOM TOTydeHHSI HOBBIX 3HAHUH O BEIIECTBaX W XUMHUYECKUX PEaKIUsIX;
OCYIIIECTBIIATH CAMOKOHTPOIb CBOEH JeITETFHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOIIEHKH.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbIe pe3ynbTaThl 0OCBOEHHS Kypca «OO0IIast 1 HeopraHW4YecKasi XUMUSD» OTPAKAOT:
chOpMHUPOBAaHHOCTH TPENCTABICHUN: O XUMHUYECKOH COCTaBIIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA,
pOTM XWUMHUU B TIO3HAHWH SIBICHUW NPUPOABI, B (POPMHUPOBAHWU MBIIUICHUS W KyJIbTYPHl JIMYHOCTH, €&
(hyHKIIMOHATPHON TPaMOTHOCTH, HEOOXOAMMON [UIsl pemIeHHs MPaKTHYeCKUX 3aJad W IKOJOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHON CPETIE;
BIIAJICHUE CHUCTEMON XWMWUYECKHUX 3HAHWW, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIONINE TOHSATHS (XUMHUYECKHUI
3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEeKTPOHHbIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATENLHOCTh, CTENEHbh OKHCICHHsS, XHMHYeCKas CBS3b (KOBaJEHTHAs, WOHHAf,
MeTaJUIMYecKasi, BOJOPOJHAs), KpUCTAINIMYECKas pemI€Tka, THIBl XHUMWYECKHX peakIud, pacTBOp,
ANEKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOIUTUYECKAs JTUCCOIUAINS, OKUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMHYECKOW pEaKIy, XHUMHYECKOEe pPAaBHOBECHE); TEOPHMH M 3aKOHBI (TEOpHs SIEKTPOIUTHYECKOH
qucconyanvy, nepuoauueckuil 3akoH . WM. MenneneeBa, 3aKOH COXpPAaHEHHS MacChl BEIECTB, 3aKOH
COXpaHEHMs W MPEBPAIICHUS SHEPIHUH MPU XUMHYECKHUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XMMHH, MHPOBO33DEHUYECKHE 3HAHMS, JISKAIlUe B OCHOBE IOHMMAHHS MNPUYMHHOCTH W CHCTEMHOCTHU
XMUMUAYECKUX SIBJICHUH, (pakromornyeckue CBENEHHS O CBOWCTBAaX, COCTaBe, IIONyYEHHH U 0e301macHOM
WCTIOJIb30BAaHUN BaKHEHIIMX HEOPTaHUUECKUX BELIECTB B OBITY U MPAKTHUYECKOH JEATEIbHOCTH YeI0BEKa;

9]



c(hOpMHUPOBAaHHOCTh YMCHHI BBISBISATh XapaKTEPHBIC MPU3HAKK IMMOHSATHI, YCTaHABIMBATH MX B3aUMOCBS3b,
KCIIO0NIb30BaTh COOTBETCTBYIOIIKE MOHSTHS MIPU OMKUCAHUY HEOPTAHMYECKUX BEIECTB U UX MPEBPAICHUN;
c(hOpMHUPOBAaHHOCTh YMEHUH HCIOIh30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHHs] (hOPMYJ BEIIECTB U
YpaBHEHUI XUMHUECKMX peakuuid, cucremarndeckyro HoMmeHkiIaTypy (IUPAC) um TpuBHanbHbIC Ha3BaHUS
OTJCNBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbBIN ras, YrieKUCIbIN ra3, aMMHUaK, raléHas U3BeCTh, HeraléHas
W3BECTh, MUTHEBAS COJA, TUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUH ONpPEACNSTh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX DJEMEHTOB B
COEJMHEHHUSAX pa3IMYHOIO COCTaBa, BHUJA XHUMHUYECKOH CBsSI3M (KOBaJEHTHas, HOHHAs, MeTajuIMyecKasi,
BOJIOPOJIHASA) B COCOMHEHHSX, THUI KPUCTAJUIMYECKOHW pEIETKH KOHKPETHOrO BellecTBa (aToMHasd,
MOJIEKYJIipHasi, HOHHAsI, METaJUIMYeCKas), XapaKTep Cpebl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEeTMHEHMUI;
c(OPMHUPOBAHHOCT, YMEHWH YCTAaHABIUBATH NPHHAJISKHOCTh HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K
OnpeeIEHHOMY KJIacCy/Tpyrine CcoenuHeHWH (MpOCThie BelecTBa — METaUIbl M HEMETaJUIbl, OKCHJIBI,
OCHOBaHWUSI, KHCIIOTHI, aM(QOTEPHBIE THIPOKCH]IBI, COJIN);

chOPMHUPOBAaHHOCThL YMEHUH pacKpbiBaTh CMBICI mepuoauyeckoro 3akona JI. U, Menneneera w
JIEMOHCTPUPOBATH €ro CUCTEMATH3HPYIOIIYIO, O0BSICHUTENBHYIO M TPOrHOCTHYECKYIO (QYHKITHH;
c(OPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB XMMHYECKHX JJIeMEHTOB |1—4
nepuoioB Ileproguueckoil cucreMbl XUMHUECKHAX AieMeHTOB JI. M. MenneneeBa, UCIOIb3YS NIOHSTUS «S-, P-,
d-271eKTpOHHBIC OpOHMTANINY, «IHEPreTHYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB
XUMHYECKUX JJIEMEHTOB M WX COSAWHEHHM IO MepuojaM W rpymmnaM lleprnonndeckoit CHCTEeMbl XUMHUYECKHUX
anemenToB JI. 1. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPTaHHMYECKHX
BEIIIECTB Pa3IMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T€HETHYECKON CBS3M MEX]y HEOPTaHMYECKUMHU
BEIIIECTBAMH C TIOMOIIIBIO YPAaBHEHHUH COOTBETCTBYIOMINX XUMUYECKUX PEaKINii;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(QHUIIMPOBATh XUMHUCCKHE PEAKIIUU 10 PA3IUYHBIM MPHU3HAKAM (YHCITY W
COCTaBy PEarnpyronmx BEMECTB, TEIOBOMY 3G (heKTy peakny, N3MEHEHHUIO CTEIeHeH OKUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH PEAKITUH, YIACTHIO KaTalln3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHI COCTABIISITH ypaBHEHHs PEaKIHMi PAa3NUYHBIX THIIOB, ITOJNHBIE M COKPAIIEHHBIE
YpaBHEHUS PeaKIUi HOHHOTO 0OMEHa, YIUTHIBasl YCIOBHS, MPH KOTOPBIX 3TH PEAKIUU HAYT IO KOHIIA;
chOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH PEAKIINH, MOATBEPKAAIONINE KadyeCTBEHHBIN COCTaB pPa3MMYHBIX
HEOPraHWYECKUX BEILECTB, PACIO3HABATH ONBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOLIME B BOJHBIX PACTBOpax
HEOPraHWYECKUX BELLECTB;

chOpMHUPOBAaHHOCT  yMEHWH  PAaCKpbIBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBHTEIHHBIX  PEAKINH
MTOCPEICTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca dTHX peakinii;

chOpMHUPOBAaHHOCTh YMEHHU OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW pEAKIUHd OT Ppa3IHIHBIX
(hakTOpOB; XapakTep CMEIIEHHs XUMHUYECKOTO pAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ICUCTBUA
(mpuamumn Jle larense);

chOpMHUPOBAaHHOCTh YMEHUU XapaKTepU30BaTh XMMHUUYECKHE TPOIIECCHI, JIKAIINE B OCHOBE MPOMBIIUIEHHOTO
TIONTyYeHHs] CEPHOM KHUCIIOTHI, aMMHaKa, a TakkKe CPOPMHPOBAHHOCTH IPEACTABICHUH 00 OOMMX HaydIHBIX
MIPUHIIAIIAX U YKOJOTHYECKUX MPoOIeMaX XUMHUIECKOTO MMPOU3BOICTBA;

chOopMHUPOBAaHHOCTH YMEHHUI TIPOBOJUTH BBIYUCIICHHS C HCIIONF30BAHUEM TTOHSITHS «MACcCOBas IOJS BEIIECTBA B
pacTBope», 0OBEMHBIX OTHOIIEHUN T'a30B MPH XUMHUYECKHX PEAKIHSIX, MACChl BEIIECTBA WM 00bEMA Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIeCTBAa, Macce WIH OOBEMY OIHOTO M3 YYaCTBYIONIMX B PEAKIUU BEIIECTB,
TeroBoro 3(ddexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEHIECTB, MPEBPAIICHUS W COXPAHEHHS
SHEpPruy;

chOpMHUPOBAaHHOCTh YMEHHUH COONIONATH MpaBWJa TOIH30BAHMS XUMHUYECKOH TOCYIOW W JIaOOpaTOpHBIM
o0OpymOBaHHEM, a TaKKe IMpaBuWiia OOpaIleHWs C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIHSIMH I10
BBITIOJTHEHUIO Ta00PaTOPHBIX XUMUYECKUX OIBITOB;

chOpMHUPOBAaHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMHYECKUI SKCIEPUMEHT (pa3ioKeHHe MepoKCchIa
BOZOPOAA B IMPHUCYTCTBHHM KaTalU3aTopa, OIpPEAEICHHE CpeAbl pacTBOPOB BELIECTB C IOMOILBIO
YHHBEPCAIILHOTO WHUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH, PEaKIHH
MOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMK Ha Cyib(har-, KapOOHAT- U XIJIOPUI-aHHUOHBI, HA KaTUOH aMMOHWS,



pelIeHue PKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Mertamiby 1 «HemeTais») B COOTBETCTBHM C TPaBHIAMU
TEXHUKH OE€30MacCHOCTU TPH OOpallecHUH C BEIEeCTBAMH M JIA0OpATOPHBIM O0OPY/IOBAHHMEM, MPEACTABIATH
pe3yabTaThl XUMHYECKOTO 3KCIEPUMEHTa B (hOpME 3allMCH ypaBHEHHH COOTBETCTBYIOIUX pPEAKIUNA U
(hopMyIHpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOR;

c(hOpMHUPOBAaHHOCTh YMCHUI KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(POPMAIIHIO, ITOTy4aeMYyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeZCTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U Jpyrux);

c(hOpMHUPOBAaHHOCTh YMEHMI COOJIIOJIaTh TpaBHJIa 3KOJIOIMYECKH II€1eCO00pa3HOro TMOBEACHUS B OBITY U
TPYZIOBOM JEATEILHOCTH B IIENIIX COXPAHEHUS CBOETO 37J0POBBSI M OKPYKAIOIIEH MIPUPOIHOM Cpe/bl, 0CO3HABATH
OMACHOCTh BO3JICUCTBHS HA KUBBIC OpTraHU3MBI ONpPEACNEHHBIX BEIIECTB, MOHUMAsi cMbica mokazatens 1K,
MOSICHAITh Ha TMpUMeEpax CIOCOOBI YMEHBIIICHHS M MPEAOTBPAICHHS MX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YyenoBeKa;

JUI 00YyYaroIIUXCs ¢ OrpaHMYCHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE IMPUMEHATh 3HAHHSI 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHHUIA;

JUIS  CIIENBIX Y CJIA0OBUIAIIMX OOY4aIONIMXCS: YMEHHE UCIONb30BaTh PEIbe(HO-TOUCUHYIO CHUCTEMY
oboznauenwuii JI. Bpaiins muis 3anucn XuMudeckux Gopmy.

TemaTn4veckoe IJIAHUPOBAHUEC

Ne [Iepedens paznenos Bcezo B mom uucne
n/n 4acos | [Ipakmuueckue | Konmponvnvie
pabomuol pabomul

1 TeopeTnueckne 0CHOBBI 00IIENH XUMHUH 8 - -

2. | BemectBa 1 Ux cocTaB 31

3. MeTannsl, HEeMETaJIJIbI U UX COEIUHCHUS 24 3

7 IToBTOpenue (pe3epn) 5 - -

HUroro: 68 5 4

IloypouHoe muianHupoBaHue

No ni/m. | Temsl, pacKkpbIBaronye JaHHBIA pa3/iei MPOTrpaMMbl, KOJTMYECTBO YacOB, Kou. | Cpoku
ypoKa | OTBOAMMBIX HA JAHHYIO TEMY yac | NpoBeJICHUS

Pasznes 1. Teoperuueckue ocCHOBBI 001ell xumMuu (84)
Tema 1. Baocicneiimue nonamus u 3axKonvl xumuu(2u)

11 Bakneiimme moHATHsI XUMUU U UX B3aHMOCBSI3H 1 | 04.09-08.09

2.2 OCHOBHBIE 3aKOHBI XHMHH M PACYEThl HA UX OCHOBE 1 | 04.09-08.09

Tema 2. Teopua cmpoenus amoma. Illepuoouueckuii 3akon u Ilepuoouueckan cucmema xXumudeckux

anemenmos /I.U.Menoeneesa (6u)

3.1 CoBpeMeHHbIE TPEICTABICHHS O CTPOCHUH aTOMa. 1 |11.09-15.09

4.2 CoBpeMeHHbIE TPEICTABICHHS O CTPOCHUH aTOMa. 1 |11.09-15.09

5.3. [Tepunoanueckuii 3akoH u [leproaudeckas cucTeMa XUMHYECKUX 1 18.09-22.09
anemenToB J[.Ml.MenneneeBa B cBeTe TEOPUU CTPOCHUS aTOMa

6.4 [Tepnoauueckuii 3akoH u [leproaudeckas cucreMa XUMHUYCCKUX 1 18.09-22.09
anemenToB J[.Ml.MenneneeBa B cCBeTe TEOPUHU CTPOCHUS aTOMa

7.5 Pemenue 3amau 1 25.09-29.09

8.6 O60611eHne 3Hanmii no teme. Ilposepounas padora 1 |25.09-29.09

Paznen |1.BemectBa u ux cocras (314)
Tema 3. Cmpoenue u mnozooopazue eeuwjecme (7 4)

9.1 XuMHuueckas CBSI3b U ee BUAbl. KoBalleHTHAs CBS3b. 1 02.10-06.10
10.2 HonHas u MeTajyinyeckasi CBsI3H . 1 ]02.10-06.10
11.3 BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHSL. 1 ]09.10-13.10
12.4 AmopdhHOe U KpUCTAJUIMYECKOE COCTOSTHHSI BELIECTBA 1 109.10-13.10
13.5 Muoroo6pasue BelecTB 1 €ro NpUYHHBL. 1 ]16.10-20.10
14.6 MHoroo6pasue BeecTB U €ro IPUYHHBL. 1 ]16.10-20.10




15.7 | KommiekcHBIe coeTMHeHHs. | 1 ]23.10-27.10
Tema 4. Cmecu u pacmeoput seuyecme (94)
16.1 YucTeie BelecTBa 1 CMECH. 1 |23.10-27.10
17.2 Wctunnble pactBopsl. PacTBopenue. 1 ]07.11-10.11
18.3 Ipaxmuuecxas paboma Ne 1. TIpuroToBiieHHuEe pacTBOPOB C 33aHHOMN 1 [1311-17.11
KOHUEHTpALMEN
19.4 Ilpaxmuuecxas paboma Ne 2. Pemenune 3KCIIEpUMEHTAIBHBIX 3a]1a4. 1 |13.11-17.11
20.5 PacTBOpBI AIIEKTPOITUTOB. 1 [20.11-24.11
21.6 Jlucniepcubie cucteMbl. KoJlonaHbIe pacTBOPBI. 1 ]20.11-24.11
22.7 Pemenue 3a1a4y Ha pacTBOpPHI 1 |27.11-01.02
23.8 O6o06marmuil ypok 1o Temam 3,4. 1 |27.11-01.22
24.9 KonTtposabHas pabora Nel. 1 ]04.12-08.12
Tema 5. Xumuueckue peaxyuu (15u4)
25.1 Krnaccudukanus peakiyii B HEOpraHn4ecko M OpraHu4ecKoil XMMHH. 1 ]104.12-08.12
26.2 TennoBoit 3 PeKT XUMHIECKON peaKIliu. 1 |11.12-15.12
27.3 CKOpOCTh XMMHYECKON pEaKIIUH. 1 ]11.12-15.12
28.4 Karanmu3 1 |18.12-22.12
29.5 OOpaTUMOCTh XHMHYCCKUX pEakIuii. XMMUIECKOE PaBHOBECHE. 1 |18.12-22.12
30.6 OOpaTUMOCTh XHMHYCCKHX peakinii. XMMUYEeCKOe pPaBHOBECHE. 1 |25.12-26.12
31.7 Peaxiiun noHHOTr0 0OOMEHa B BOJIHBIX PAaCTBOPAX. 1 09.01-12.01
32.8 Peaxiiun noHHOTO 0OOMEHA B BOJIHBIX pAacTBOpaXx. 1 15.01-19.01
33.9 Tunponus 1 15.01-19.01
34.10 | OkHCAUTETHHO — BOCCTAHOBUTEIILHBIC PEAKITHH 1 |22.01-26.01
35.11 | OkuCIUTENTbHO — BOCCTAHOBUTEIIbHBIC PEAKITUN 1 |22.01-26.01
36.12 | DnexTponus 1 |29.01-02.02
37.13 | Pemrenune 3amau 1 29.01-02.02
38.14 | OGobmaromuii ypok 1o teme 5 1 05.02-09.02
39.15 | KonrposbHas padora No 2. 1 05.02-09.02
Paznen |11. MeTanabl, HeMeTaIbI M UX coeTuHeHUs1(24 1)
Tema 6. Memannw (64)
40.1 MeTtauibl — XMMHYECKHE 3JIEMEHTHI M TIPOCTHIC BEIIECTBAa. XapaKTEPHbBIC 1 12.02-16.02
0COOEHHOCTH METAJIJIOB
41.2 MeTtasutbl TJIaBHBIX TIOATPYIIII. 1 12.02-16.02
42.3 MeTtasuibl T0OOYHBIX TTOATPYIIIL. 1 19.02-22.02
43.4 [TonydyeHue u npuMeHEHNE METaJNIOB 1 26.02-01.03
44.5 Koppo3sus meramnos. 1 26.02-01.03
45.6 IIpaxmuueckas paboma Ne 3. Penienue sKCiepuMEHTAIbHBIX 3a/1a4 1 04.03-07.03
Tema 7. Hememannwt (5u)
46.1 Hemeranisl - XUMUYECKHE AIEMEHTBI U ITPOCTHIE BEHIECTBA. XapaKTEPHbIE 1 11.03-15.03
0COOCHHOCTH HEMETAIUIOB.
47.2 Hemeranisl - XUMUYECKHE AIEMEHTBI U ITPOCTHIE BEIIECTBA. XapaKTEPHbIE 1 11.03-15.03
0COOEHHOCTH HEMETAJLIOB.
48.3 I"anmorens! u GaropoiHbIE ra3bl 1 18.03-22.03
49.4 O6006marmui ypok no teme 7 1 18.03-22.03
50.5 KonTponpHas pabora Ne3 1 01.04-05.04
Tema 8. Knaccugukayusa u 63aumoceaszvb Heop2anuyecKux u op2anuieckux geujecma (3u)
51.1 OO11ast XapakKTepUCTHKA HEOPTaHUYECKUX U OPTraHUYECKUX COETMHEHUH. 1 01.04-05.04
52.2 I'eneTnueckas B3aMMOCBSA3b HEOPraHUYECKUX U OPraHNYECKUX BELIECTB. 1 08.04-12.04
53.3 Ipakmuyeckas paboma Ne4 Penienue sKCiepuMEeHTANbHBIX 33124 Ha 1 08.04-12.04
pacrno3HaBaHNE HEOPraHMYECKUX M OPTaHUYECKHIX BEIICCTB
Tema 9. Ilpouzsoocmeo u npumenenue geuiecme u mamepuanos(74)
54.1 | Xumudeckas TEXHOJOTHS COBPEMEHHOTO MPOM3BOICTBA. | 1 | 15.04-19.04




IIpOMBILIIIEHHBIN CUHTE3 aMMHUAKa.

55.2 Meramnyprus 1 15.04-19.04
56.3 BemecTBa 1 Matepualibl BOKpYT Hac. 1 22.04-26.04
o57.4 BemecTBa 1 Marepualibl BOKpYT Hac. 1 22.04-26.04
58.5 XUMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpe/bl ¥ €r0 MOCIEICTBHSL. 1 29.04-03.05
59.6 Hay4Hble MeT0/1bI TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHH. 1 06.05-08.05
60.7 Oo6o6maromuii ypok mo kypey 11 kmacca 1 13.05-17.05
Tema 10.Memoow: u no3znanus ¢ xumuu (3u)
61.1 HayuHble MeToAbl NO3HAHMSI BELIECTB M XUMUYECKHX SIBJICHUM 1 13.05-17.05
62.2 EcTtecTBeHHOHay4YHasi KapTHHA MUpA. 1 20.05-24.05
63.3 Ilpakxmuyeckas paboma Ne 5. AHann3 XuMu4eckoi nHpopmamu 1 20.05-24.05
MIOJTYICHHOM M3 pa3HbIX HCTOYHHUKOB
IToBTOopenue (54)
64.1 [ToBTOpeHue (pe3epn) 1 20.05-24.05
65.2 [ToBTOpEeHue (pe3epn) 1 20.05-24.05
66.3 IToBTOpenue (pe3epn) 1 20.05-24.05
67.4 IToBTOpenue (pe3epn) 1 20.05-24.05
68.5 IToBTOpEHUE (pe3epn) 1 20.05-24.05

YuyeOHO-MEeTOANYECKOE Oo0ecTIeuyeHne

Xumus: paboune mporpammsel yuurtens: 8-11 kiaccel / [H.E. Ky3nenosa, H.H. I'apa]; non penakuuei.
H.E. Ky3uenoBoii. — M.: Benrtana-I'pad, 2011.

Jleskun A.H. Xumus: 11xmacc: metonuyeckoe nmocooue.-M. : Benrana-I'pad, 2015.

Kysnenora H.E., Jleekun A.H, IlatanoB M.A. Xumus 11 kmacc: yueOHUK: 0a30BBIM YpOBEHb. -
M.:Benrana-I'pad, 2016.

Kysnenora H.E, Jlekun A.H. 3amaunuk xumus 11 kiace - M.:Benrtana-I'pad, 2015.

HNuTtepueT-pecypchl (XuMus a5 IIKOJIBHUKOB, , 3aHuMarenbHast xumust, DU, Yau — py u np. )
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Ipunoxenue
IHonoxeHue 0 cucTeMe OLEHUBAHNS 3HAHUIA 00yYAKOIIUXCS
( KpUTEPUM ¥ HOPMBbI OLIEHOK MO Y4eOHBIM MpeIMeTam)
(13BNEUEHUE)
OuneHka yCTHOr0 oTBeTa

OTMeTKAa «5» CTAaBUTCHA, €CJIH:
- J1aH IIOJIHBIA U IIPaBUJIBHBIN OTBET HA OCHOBAHUU U3YYECHHBIX TEOPU;
- MaTepUaJl U3JI0KEH B JIOTUYECKOM MOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITECJILHBIM.
OTMmeTKa «4» cTaBUTCS, €CJIN:
- JaH TIOJIHBIA W TPaBUIBHBIA OTBET HAa OCHOBAaHMM HW3YYCHHBIX TEOPHH, HO JOMYIICHBI 2-3
HECYIIECTBEHHBIE OMOKU, NCIIPABIEHHBIC 110 TPEOOBAHUIO YUUTEIIS;
- MaTepUall U3JI0KEH MOCIIEI0OBATENBHO.
OTMeTKAa «3» CTaBUTCH, €CJIN:
- JlaH TIOJIHBIA OTBET, HO TMPU ITOM JOMYyIIeHa CYIIECTBEHHAs OINMOKa WM JaH HETOJIHBIH,
HETOoCJIeI0BaTeIbHBIN OTBET.
OTMeTKA «2» CTABUTCH, €CJIN:
- OTBET MMOKA3bIBAET HEMMOHMMAaHNE OCHOBHOTO COJIEp)KaHMs YI€OHOTO MaTepuana;
- JIOTYIIEHBI CYIIECTBEHHBIC OIMOKH, KOTOpPhIE OOYJArOIIUHCS HE MOXET HCIPABUTh JaKe NpH
MOMOIIHA HABOJSAIIUX BOITPOCOB YUUTEIIA.

OueHka yMeHMsl peliaTh 3a/1a494
«5» cTaBHUTCH, €CJIN:
-3a71a4a pelieHa paruoHaIbHBIM CIIOCOO0M;
- B JIOTHYECKOM PACCY)KJICHUH M PEIICHUU HET OIINOOK.
OTtMmeTKa «4» CTABUTCH, €CJIM:
- B JIOTMYECKOM DACCY)XJICHHH WM PEIICHHWH HET CYIIECTBEHHBIX OIMOOK, 3ajada peIIeHa, HO He
paIMoHaIBHBIM CIIOCOO0M;
- JIONYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OT1MeTKAa «3» CTABUTCH, €CJIN:
- B JIOTHYECKOM PACCY)KJICHHH M PEUICHUN HET CYIIECTBEHHBIX OIIHOOK;
-JIOTYIIIEHA CYIIECTBEHHAs ONTMOKA B MAaTEMAaTHYECKUX pacueTax;
- IOMYIIEHO 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OTMeTKa «2)» CTABUTCS, €CJIN:
- IMEIOTCSI CYILIECTBEHHBIEC OIIMOKY B JJOTUYECKOM PACCYKJICHUH U PEIICHUU;
- 33J1a4a He pelleHa

Ounenka 3KCIepUMEHTAJIbLHBIX YMEHH
(B mpouecce BbIIOJHEHUS PAKTHYECKUX PA0OT 10 HHCTPYKIHH)
OTMETKY CTaBAT TEM yJalIUMCs, 32 pabOTON KOTOPHIX OBIJIO OPraHM30BaHO HAOIIOICHHE.
OT1MeTKa «5» CTaBUTCS, €CJIH:
- paboTa BBIMOJHEHA IOTHOCTHIO;
- ClIeIaHbl PaBUIIbHBIC HAOMIOICHUS U BBIBOBI;
- DKCIIEPUMEHT OCYIIECTBIIEH MO0 IJIaHy, ¢ COOMIOCHNEM TEXHUKH O€30TacHOCTH U MPABHI pabOTHI C
BEII[ECTBAMU U MPUOOPAMH;
- TIPOSIBJICHBI OPraHMU3AIlIOHHO — TPYAOBBIE yMeHHUs (MOJIEPKUBAETCS YHUCTOTa pabodyero Mmecra,
SKOHOMHO MCHOJIb3YIOTCSI PEaKTHUBBI).
OT1MmeTKa «4» CTAaBUTCH, €CJIN:
- paboTa BBINOJHEHA TIOTHOCTHIO;
- ClIeJIaHbl TIPaBUIIbHBIE HAOMIOICHHS 1 BHIBOJIBI;
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- B XOJ€ SKCIEpUMEHTAa HMEIM MECTO HECYIIECTBEHHbIE OMMOKM B paboTe ¢ BEIIECTBAaMH H
npubopamH.

OT1MeTKAa «3)» CTaBUTCH, €CJIN:

- paboTa BBINOJIHEHA [TPABHIILHO HE MEHEE YeM Ha IMOJIOBUHY;

-JIOMYIeHa CYIIECTBeHHAss ommOKa ( B X0/ 3KCIIEPUMEHTA, B OOBSICHEHUH, B 0OPMIICHUU PabOTHI,
M0 TEXHUWKE Oe30IacHOCTH, MPH padoTe C BEIIECTBAMU U MPHUOOpPaMH), KOTOPYIO OOy4aroluiics
WCTPABWII IO TPEOOBAHUIO YUUTEIIS;

OTMmeTKa «2» CTaBUTCSH, €CJIH:

- gomymieHsl aBe (Wi 0ojiee) CyliecTBEHHbIE OmMOKH ( B XOJ€ IKCIEPUMEHTa, B OOBSICHEHUH, B
odopmieHnn pabOThI, O TEXHUKE OE30MacHOCTH, MpH paboTe ¢ BeliecTBaMH U MPHUOOpamMu), KOTOPbIE
00y4Jaromuiicsi He CMOT HCIIPABUTb.

OueHka yMeHHsl peliaTh IKCePUMeHTATbHbBIE 3a1a491
HpI/I OLCHKEC OJOTOro YMCHHA CICAYCT YUYUTHIBATH Ha6J'IIOI[€HI/I$I YIUTCIA W NOPCAbABIISICMBIC
00yJaroIIMMCsl PE3YJIbTAThl BHITOJTHEHUS OTIBITOB.
OTMmeTKAa «5» cTaBUTCHA, €CJIH:
- IUIaH PEIICHHS 3a7]a4l COCTABIICH MTPaBUJILHO;
- IPaBUJIBHO OCYILECTBIIEH NOA00P XMMHUYECKUX PEAKTUBOB U 000PYI0BaHUS;
- JIaHO TIOJTHOE OOBSCHEHHE U ClIeJTaHbl BBIBOIBI.
OtMmeTKa «4» CTABUTCH, €CJIH:
- TUTaH PEIIeHUs 3a]]a4l COCTABIICH MTPaBUIILHO;
- MPaBUJIBHO OCYILECTBIIEH MOJ00P XMMHUUECKUX PEaKTUBOB U 000PYIOBaHUS;
- JIOMyIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK ( B 0OBSICHEHUH U BHIBOJIAX).
OTMmeTKAa «3» CTABUTCH, €CJIH:
- TJIaH pelIeHHs 3a/1a4 COCTaBJICH MTPABUIIBHO;
- MPaBUJIHLHO OCYILECTBIICH MOA00P XMMHUUECKUX PEaKTUBOB U 000PYIOBaHUS;
- JIOMyIIIeHAa CYLIECTBEHHAs OIIMOKa B OOBSICHEHUHU U BBIBOJAX.
OTMeTKAa «2» CTABUTCH, €CJIH:
- JIOTyIIEHbI ABe (vm 0oJiee) CYIIECTBEHHBIC OMIMOKK (B IUIAHE PEIICHHS, B MOJI00PE XUMHUYCCKUX
pEaKkTUBOB U 000PYAOBaHUs, B OOBSICHECHUH W BBIBOJIAX).

OueHka 3a NMCbMEHHYI0 KOHTPOJIbHYIO padoTy
OTMeTKa «5» cTaBUTCH, €CJIH:
- paboTa BBINOJHEHA TIOJHOCTHIO;
- BBIBOJIBI C/ICJIaHbI HA OCHOBE M3YUYEHHBIX TEOPHIA;
- BO3MOYHAa HECYIIECTBEHHAsI OLTHOKA.
OtMeTKa «4» CTAaBUTCS, €CJIH:
- paboTa BBINOJIHEHA IOJHOCTHIO (JOMyCcKaeTCs HEKOTOPast HEMOJIHOTA);
- B BBIMIOJIHEHHBIX 3aJJaHUSIX JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtMeTKAa «3» CTAaBUTCS, €CJIH:
- paboTa BBINOJIHEHA HEMOTHOCTHIO, HO HE MEHEE YeM HaroJIOBHHY;
- B BBIMIOJIHEHHBIX 33JJaHUSIX JIOMYIIEHA O/JHA CYIIIECTBEHHAs OIMOKA WK 2-3 HECYyIIeCTBEHHbIE.
OTMeTKAa «2» CTAaBUTCH, €CJIH:
- paboTa BBINIOJIHEHA MEHEE YeM HAIOJIOBUHY;
- IOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
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