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MNOACHUTEJIBHASA 3AIINCKA

[lporpaMMa 1o XMMHMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 ob6pazoBanun B Poccuiickoit Penepauuny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS (enepanbHON 00pa30BaTEeIbHOW MPOTrpaMMbl CPEIHEro OO0IIero
obpazoBanus (POIl COO), npencraBieHHbix B DenepanbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus y4yeOHOro TpeaMeTra «XUMHUS» B
o0pa3oBaTeNbHBIX OopraHu3anuiax Poccuiickoii @enepannu, peanu3yromuX OCHOBHBIE 00pa30BaTeIbHbIC
IIPOrpaMMBbl, 1 OCHOBHBIX 0JIOKeHUH «CTpareruu pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon 110 2025 roga» (Pacmopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabdOTKe MporpamMMmbl IO XUMHH, K OIpPEIENIEHUI0 OOuIeld cTpareruu
00y4eHHUs1, BOCIIUTAHUS U PA3BUTHUS 00yUaIOMIUXCS CpeICTBAMH yueOHOro npenmMera «Xumus» it 10-11
KJIaccOB Ha ©0a30BOM ypOBHE COCTaBWIM KoOHIentyaidbHble monoxkeHuss @OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1€, colep)kKaHMs, pe3yabTaToB OOy4deHHs U TpeOOBaHUH K YpPOBHIO
[IOATOTOBKH BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHHUE, IMOTy4yaeMOE BBITYCKHHKAMH O0O0Ie00pa3oBaTEIbHON OpraHu3alIui,
ABJISICTCSI HEOTHEMJIEMOM 4acThio UX 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEPIIAOLINM 3TAllOM pean3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIOCTHOW CHCTEME
XMMHYECKOro 00pa3oBaHus. OTH LEHHOCTH KacaroTcs IMO3HAHMSA 3aKOHOB INPHUPOJbI, (HPOPMUPOBAHMS
MHUPOBO33PEHHUSI U OOLICH KyIbTyphl YeOBEKa, a TAK)KE HKOJOTMUECKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3J0pPOBbIO M MpUPOJIHON cpene. Peanmusyercss xumuueckoe oOpa3oBaHHME OOy4aroUIMXcs Ha
YPOBHE CpellHero o0Iero o0pa3oBaHUsl CPEICTBAMHM Y4E€OHOro mIpeamera «XUMHs», COAepkKaHue U
MOCTPOCHHE KOTOPOTO OIpEesIeHbl B MPOTpaMMe MO0 XHUMHUU C Y4E€TOM CHEIM(PUKH HAYKH XUMHHU, €€
3HAYeHUs B MO3HAHUU MPHUPOJBI U B MaTEPHAJIbHOM JKU3HH OOIIECTBA, a TAKXKe ¢ YIETOM OOLIUX LejeH u
IPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEAHEro oOuiero odpa3oBaHMs B
Poccuiickoit ®enepanuu.

XuMusi Kak dJEMEHT CHUCTeMbl E€CTECTBEHHBIX HAyK WIrpaeT OcOo0yl0 pOjb B COBPEMEHHOM
UBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHadbHOM KyabTypbl. OHa BHOCHT CBOMl BKIaJ B
(dbopMHpOBaHKE PAIMOHAIFHOTO HAYYHOTO MBINUICHUS, B CO3JIaHHE IEJIOCTHOTO NPEACTABICHHUS 00
OKpY’KalollleM MHUpe KaKk O €JUHCTBE NPUPOABI M YelloBeKa, KOTOpoe (GOPMHUPYETCsl B XUMHM Ha OCHOBE
IIOHMMAHHS BEIIECTBEHHOI'0 COCTAaBa OKPYXAIOLIETO MHUPA, OCO3HAHMS B3aMMOCBSI3U MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU IIPUMEHEHUS.

TecHO B3aUMOAEHUCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMHU, XUMHUsI CTajla HEOThbEMJIEMOI YacThIO
MHUPOBOU KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyZa M XKU3HH Ka)XJO0To WieHa oOIIecTBa.
CoBpeMeHHass XMMHUSl KaK Hayka co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTMH HalpaBieHa Ha
pelieHre rI00anbHBIX MPOOJIeM YCTOMYMBOIO pPa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, HIHEPTETUUECKOI,
MUIIEBOM, SKOJIOTMYECKO 0€30MacCHOCTH U OXPaHBI 3JJOPOBBS.

B cooTBercTBUM ¢ 0OLIMMH LENSAMU U MPUHIMIIAMU CPEAHEro o0IIero oOpa3oBaHUs COIEpIKaHUE
npeameta «Xumusi» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YyUCHHSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOJATOTOBKY OOYYarONIUXCsl, HEOOXOAUMYIO UM JJISI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOIO BKJIIOUEHMS B JKU3Hb COLIMYMa, MPOAOJDKEHHMs OOpa3oBaHMsA B pa3iIMUYHBIX
00J1acTsAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTraBnsomuMu npeameTa «XUMHUsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas: XUMHs» U
«O01as 1 HeOpraHu4ecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOI HAYKH: CHCTEMa 3HAHUI MO0 HEOPTAHUYECKON XMMHHM (C BKIIOYCHHEM 3HAHUU U3 OOIIeH XUMUHN)
U OpraHu4eckod XxuMuH. POpMHpPOBAaHME [JAHHOW CHCTEMBl 3HAHUW NPU U3YYEHUHM IpeaMeTa
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o0OecreunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOrooOpasusi BEIIECTB HA OCHOBE OOIIMX IMOHSTHH,
3aKOHOB M TEOPUH XUMUH.

CtpykTypa coaepkanus KypcoB — «Opranudeckast xuMus» U «OO01asi 1 HeoOpraHU4IecKasi XUMUSDH)
chopMupoBaHa B MPOTrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO IOJXO0Ja K HM3YyYEHHI0 Y4eOHOro
MaTepuana U OOYyCIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHWM Ha OMpPEeIeIEHHBIX
TEOPETHYECKUX YPOBHsIX. Tak, B Kypce OpPraHMYECKON XMMHUM BEIIECTBA PAaCCMATPHUBAIOTCS Ha YpOBHE
KJIACCUYECKOW TEOPUHU CTPOCHHSI OPTaHUYECKUX COCAMHEHMM, a TaK)KEe Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX TPEACTABICHUI O CTpoeHUH BemiecTB. CBeAeHUsT 00 M3y4aeMbIX B KypCce€ BellecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JIO CIIOXKHBIX OHMOJIOTMYECKH aKTHBHBIX coequHeHUU. B kypce
OpPraHMYECKONM XHMHUU TONy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETro
o0pa3oBaHUsS NIEPBOHAYAIBHBIC TIPEJCTABICHUS O XUMUYECCKOW CBSI3M, KIACCHU(UKAIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XUMUYECKON PEaKITHH.

[To HOBBIM YIJIOM 3peHHsI B MpeAMETe «XUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCS M3y4CHHBIN
Ha YpPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs TEOPETUUECKHUN MaTepualn U (aKTOJIOTUYECKHE CBEIACHHS O
BEIIECTBAX W XMMHUYECKOW peakiuu. Tak, B 9aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas XUMUS»
OOy4aromuMcsi TPEJOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPHOIMYECKOrO 3aKOHA C
OOIIIETEeOPETUUECKUX M METOJOJIOTHYECKUX TO3UIUNA, TIIYO)Ke TOHSTh HCTOPUYECKOE H3MEHEHUE
(G YHKIIMH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOMICH W MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUMKA O Ba)XKHEHMIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
MPUMEHEHUH, a TAKXKE O XHUMHYECKUX PEaKIMsSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTCKAHUS
nonofHsierca B kypcax 10 u 11 knaccoB a5ieMeHTaMH COAEPKaHUs, UMEIOIIMMH KYJIbTYPOJIOTUYECKUNA 1
MPUKIIATHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TMOHHMMAHHMIO B3aWMOCBSI3M XHMHUH C JIPYTUMHU
HayKaMH, pAacKpbIBalOT €€ poJib B II03HABATEIBHOM U TMPAKTHUYECKOH JCATEIHHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K TPOIECCY TBOPYECTBA B O0JACTH TEOPUH U TPAKTUUECKUX
MIPIIOKEHUH XHUMHH, TTOMOTAIOT BBITYCKHUKY OPUECHTHPOBATHCS B OOMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH WH(DOpPMAIUIO U TPUMEHATH €€ A
MOMNOJIHEHUSI 3HAHUM, PEIICHUsI MHTEJJIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LIEJIOM COJiep)KaHue Y4eOHOro mpeameTa «XHUMHs» JTaHHOTO YpPOBHS H3y4Y€HHUsS OPHEHTHPOBAHO Ha
dbopMupoBaHHe y OOYYArOMIMXCS MHPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHHS (PUIOCOPCKUX HAeH,
TaKuX Kak: MaTepHaJbHOE €JIMHCTBO HEOPTraHWYECKOrO0 M OPraHU4YeCKOro MHpa, OOYCIOBIEHHOCTH
CBOMCTB BEIIIECTB MX COCTABOM U CTPOCHHUEM, TT03HABAEMOCTb MPUPOIHBIX SIBJICHUI MyTEM dKCIIEPUMEHTA
U pelieHHs] MPOTUBOPEUUN MEXIy HOBBIMH (DaKTaMH U TEOPETHUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEHICHUHM JKOJIOTHYECKHX IMpoOJeM, a Takke mpobieM cOepekeHUs SHEePreTUICCKUX
PECYPCOB, CHIPHS, CO3/TaHKS HOBBIX TEXHOJIOTHH U MaTEPHAJIOB.

B mnane pemieHus 3amad BOCIWTAHUS, Pa3BUTHUS W COLMATH3AIUN OOYYAIOIIMXCS TMPUHSTHIC
mporpaMMoON 1O XHUMHH TIOAXOABl K OMPENENEHUI0 COACpKAaHWA U TOCTPOCHUS TMpeaMeTa
MpeAyCMaTPUBAIOT (OPMHUPOBAHNUE YHUBEPCAIBHBIX YYCOHBIX JCHCTBUH, MMEIOIMUX 0a30BOE 3HAUCHHE
JUTSL Pa3IMYHBIX BUIOB JACATEIILHOCTH: PEIICHUs TPoOJieM, TIOUCKa, aHaln3a U 00padoTku uHpopMauy,
HEOOXOIUMBIX [IJIi TNPUOOPETEHUs OIbITa NPAKTUYSCKOW W HCCICIOBATEIBCKON JEATEIBHOCTH,
3aHMMAIOIIEH BaXKHOE MECTO B IIO3HAHUN XUMUH.

B mpaktuke mpemnojaBaHHs XMMHU KaK Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs, TaK M Ha
YpOBHE CcpeaHero oOmero oOpa3oBaHMs, TPH OMPEIACICHUH COACPKATEILHON XapaKTEPUCTHKU Ieiei
M3y4YeHUs1 TMpeaMeTa HalpaBICHHUEM NEPBOCTEHNEHHOM 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS
(hOopMHUPOBaHHE OCHOB XMMUYECCKOW HAYKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUICCKOU
NESATETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. C METOIUYECKONW TOUYKH
3pEHUsI TAKOM MOAX0/ K ONPEAEIICHHUIO 1IeJIel U3yUYeHUs TPeAMETA SIBISETCS BIIOJIHE ONPABIaHHbBIM.



5

CornacHo JaHHOW TOYKE 3pEHMsI IVIABHBIMHU LIENSIMU M3y4eHUs MpeaMmeTra «XuMmus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBAsitOTCS:

e (GOpMHpPOBAHHE CHUCTEMBl XMMHUYECKUX 3HAHUW KaK Ba)KHEUIIEH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOM KAapTUHBI MUpPA, B OCHOBE KOTOPOW JEKAT KIIOYEBBIC MOHATHSA, (yHIaMEHTATbHBIE
3aKOHBI U TEOPUU XUMHUHU, OCBOEHUE SI3bIKA HAYKH, YCBOGHUE U IOHUMAaHHUE CYIIIHOCTH JTOCTYITHBIX
000011eHUIT MHPOBO33PEHUECKOI0 XapakTepa, O3HAKOMIJICHHE C MCTOpUEH UX pPa3BUTUS U
CTaHOBJICHUS;

e (QopmupoBaHuMe U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XMMHAYECKHX peaKkuii, HeOOXOIUMBIX IS MPUOOPETeHUS YMEHHMH OPHEHTHUPOBATHCS B MHpPE
BELIECTB M XMMHMYECKHUX SIBICHUH, MMEIOIIMX MECTO B TMPHUPOAE, B MPAKTUYECKON U
MMOBCEITHEBHOM XKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JAESTEIBbHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30MaCHOr0 OOpaIIeHHs C BEIIECTBAMH.

Hapsiny ¢ 3TuM, conepkaTenbHas XapaKTepUCTUKa LeJded M 3a1ad M3ydeHHs NpeaMmeTa B
IporpaMMe MO XMMHHM YTOYHEHA M CKOPPEKTUPOBaHAa B COOTBETCTBUHM C HOBBIMU IIPUOPUTETAMHU B
cucreMe cpeaHero obmiero oOpasoBanusi. CeronHss B NpenojaBaHUM XMMHUU B OoJblIeH cTeneHH
oTaaéTcsl MPEANOYTeHHE NPAKTUYECKON KOMIIOHEHTE COEpKaHUs OOYy4eHHUs, OpPUEHTHPOBAHHOW Ha
MOJTOTOBKY BBITYCKHUKA OO0IIe00pa30BaTeIbHON OpraHMU3alliK, BIAJCIONIero He HAOOpOM 3HaHUH, a
(yHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSMHU aKTHUBHOTO MOJYYEHUS 3HAHUHM U
MIPUMEHEHHUS UX B peaibHOM JKU3HM JUIsl pEIICHUs MPAKTUYECKUX 3a1a4.

B cBs3U ¢ 3TUM Npu U3y4eHUU TpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaUeHUE MPUOOPETAIOT TaKue
LIeJIM U 33]1a4H, KaK:

ajanTanus oOy4yarouMxcsd K YCIOBUSIM JAMHAMMYHO pa3BUBAIOIErocs Mupa, (opMUpOBaHUE
UHTEIJICKTyalbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbBHOMY NPUHATUIO TPAMOTHBIX PELUIEHUM B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

¢dopmupoBaHre y OOYYaIOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOIIUX
YHUBEPCAJIBHOE 3HAUCHHUE JUISl pa3IMUHbIX BUJOB JEATEIBHOCTH: PEIIEHUs MpooJieM, MOUCKa, aHau3a 1
0o0paboTku uHbOpMalMU, HEOOXOAUMBIX Ui MPUOOPETEHUS OMbITa IEATEIHHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B NMO3HAHWU XHMMH, a TAKKE JUISI OLIEHKA C TO3MIUH JKOJIOTHYECKOH 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB M XUMUYECKUX MIPOLIECCOB HA OpPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATENBHBIX MHTEPECOB, HHTEIUIEKTYalbHBIX W TBOPYECKHUX CHOCOOHOCTEH
00yJaroImuxcs: CroCOOHOCTH CAMOCTOSITEIBbHO TPUOOPETAaTh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTIMHU, UCIOIb30BaTh COBPEMEHHbIE NHPOPMALIMOHHbBIE TEXHOJIOTUH JJI TIOUCKa
U aHaJM3a yueOHOI U HaydHO-TIONYJISIpHOW HHPOPMALIUU XUMHUECKOTO COJIepKaHMs;

dopmMHupoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLUMATHBHOTO W JIOTMYECKOTO MBIIUICHUS,
Ha0JII01aTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIMMBI, B YACTHOCTH, MPH
IUTAHUPOBAHUM U IPOBEJEHUN XUMUYECKOTO dKCIIEPUMEHTA,

BOCIIMTaHHE y oOydaromuxcsi yOekAEHHOCTH B I'yMaHHCTHYECKOW HaINpaBI€HHOCTH XHWMUH, €€
BaXHOW pOJIM B pEUICHUH TJO0ATBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIONOIB30BAHNUS, MOMOTHEHHUS
HHEPreTUYECKUX PECYpPCOB M COXpPaHEHHs MPHPOJHOIO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepexHOro OTHOIICHUS K NMPHUPOJIE U CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHHSI OMbITa HCIOIb30BAHUS
MOJIyYEHHBIX 3HAHUM ISl MPUHATHUS T'PAMOTHBIX PEUICHUN B CUTYalMsIX, CBA3AHHBIX C XUMUYECKUMHU
SIBJICHUSIMU.

B ydeOHOM 1utane cpemgHero obmiero o0pa3oBaHus MpeaMET «XUMHs» 0a30BOTO YPOBHSI BXOJHT B
COCTaB MpeaMeTHOI obnacTu «EcTecTBeHHO-HAYUHBIE TPEMETHI.
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OO1iee ynciIo yacoB, OTBEAEHHBIX U U3YyYEHUS XUMUH, HA 0a30BOM ypPOBHE CPEIHEro OOIIEeTro
oOpa3oBaHms, cocrapisieT 68 yacos: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIENIO).

«Touka pocra»:
I[Iporpamma peasnu3yeTcsi ¢ HCNOJb30BAHUEM 000pya0BaHus «To4uka pocTa» eCcTeCTBEHHO-

HAYYHOM M TEXHOJOIMYECKOi HANIPABJIECHHOCTH.
Lenv u 3a0auu
. Peanu3zanus ocHOBHBIX 00111€00pa30BaTENIbHBIX IPOrPaMM IO y4eOHBIM IIpeIMeTaM
€CTECTBEHHO-HAyYHON HAIPaBIE€HHOCTH, B TOM YHUCJIE€ B pPAMKaX BHEYPOYHOH JEATEIBHOCTH
o0yJaromnmxcs;
. pa3paboTKa U peaian3aius pa3HOYPOBHEBBIX JOMOJHUTENBHBIX 001I€00pa30BaTEeNIbHBIX
[IpOrpaMM €CTECTBEHHO-HAYYHOM HAIIPaBICHHOCTH, a TaKXe€ WHBIX I[pOrpaMM, B TOM YHCIE B
KaHUKYJIAPHBIN IEPUOL;
. BOBJICUEHHUE yUAIIUXCS U MEJarOrHuecKuX pabOTHUKOB B MPOEKTHYIO J€ATEIbHOCTh;
. OpraHu3aiysi BHEy4eOHOH N1eATeIbHOCTH B KaHUKYJISIPHBIN MepuoJ, pa3paboTka U peanu3anus
COOTBETCTBYIOUIMX O0pa3oBaTeNbHBIX MpOrpaMM, B TOM 4YHCIE Uil Jlarepeid, OpraHM30BaHHBIX
o0pa30oBaTesIbHBIMHU OpTraHU3alUsIMU B KAHUKYJISIPHBIA IEPUOJ.
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COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernveckne 0OCHOBBI OPraHU4YeCKON XUMUH

IIpenMer opraHnyeckoil XMMHMM: €€ BO3SHMKHOBEHME, Pa3BUTHE U 3HAYCHHUE B IOJIYYEHHH HOBBIX
BELIECTB U MaTepuasioB. Teopusi cTpoeHus: opraHudeckux coenuHeHuii A. M. Bytineposa, e€ oCHOBHbIE
nojoxeHusa. CTpyKTypHble (QOpPMYJbl OpraHMYECKMX BewlecTB. ['omororus, u3omepus. XUMHUECKass
CBA3b B OPraHUYECKUX COCAUHEHUAX — OMHAPHBIE U KPAaTHBIC CBS3HU.

IlpencraBnenne o KinaccupuKauy OpraHMYECKUX BemllecTB. HoMmeHkiaTypa OpraHMYecKux
COCJMHEHUH (cucTeMaTHyecKas) W TpHUBHMAJbHbIE Ha3BaHMS BAKHEHIIMX MpPEICTaBUTENEH KIacCOB
OpPraHUYECKHUX BEIECTB.

DKcIepUMEHTANIbHBIE METO/Ibl N3YUEHHSI BELIECTB U MX NMPEBPALCHUI: 03HAKOMIIEHHE ¢ 00pa3aMu
OpPraHMYECKHUX BELIECTB M MaTepuajlaMd Ha HMX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ] OpPraHMYECKHX
BEILIECTB, HAOIIOJICHHE W ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB IPU HarpeBaHuM (IU1aBJIeHNE, OOYTIIMBaHUE U TOPEHNUE).

Yriaesoaopoanbl

AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUI psAl. MeTaH M 3TaH — NPOCTEMNIINE IPEACTABUTENH
QJIKaHOB: (M3MYECKHEe M XMMHUYECKHE CBOWCTBA (pEeaKkLMU 3aMELeHHMs U TOPEHHUs), HaXOXKACHUE B
IIPUPOJE, TIOJyYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUH pAI. OTWIEH W MNPONWJIEH — MPOCTEHIINe
NpPEJCTaBUTENN  AJKEHOB: (HU3MUECKHEe U XUMHUYECKHE CBOWCTBA (peakiMu THIPUPOBAHUS,
raJIOrT€HUPOBAHHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3ALINN), TOIYyYEHUE U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u metunOyraauen-1,3: ctpoeHue, BaKHEHIINE XMMUYECKHUE CBOMCTBA
(peakuus nonuMepuzanun). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJOTHYECKUN psi. AUETHIEH — NpOoCTeHIIni
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3UYECKUEe U XHMMUYECKHE CBOMcTBa (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHHUS ), TOJTydYeHHE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHUE W XUMHUYECKHE CBOMCTBa (peakuuu
rajJJoreHUPOBaHUS M HUTPOBaHMSA), IOIyUYE€HUE U IPUMEHEHHE. T0yon: cocmas, cmpoenue, husuieckue u
Xumuueckue CeouUCmea (peakyuu 2an02eHuposanus U HUMPOBAHUS), NOJYYeHUue U NpUMeHeHue.
Tokcu4HOCTH apeHOB. ['eHeTHUECKasd CBSI3b MEXKIY YIVIEBOAOPOJAMH, NMPUHAMIEKAIUMHU K PA3ITHMYHBIM
KJIaccaM.

[IpupoaHble UCTOYHHUKH YTIEBOAOPOAOB. IIpupoaHslii ra3 u nomyTHbIe HeQTsHBIE Ta3bl. HedTh 1
e€¢ mpoucxoxaeHue. CrocoObl mnepepalOTKM  HEPTHU: MEpPeroHKa, KPEeKUHI  (TepMHUYECKuil,
KaTanuTuueckuit), nuponus. [IpoaykTel nepepa®boTku HepTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosb U IpOAYKTHI €ro nepepadboTKu.

DKcIepUMEeHTaIbHbIE METO bl U3YUEHHSI BELIECTB U MX MPEBPALICHUI: 03HaKOMIIEHHE ¢ 00pa3aMu
IlacTMace, KaydyykoB W pe3uHbl, kojutlekimmu «Hedts» u  «Yromp», MOIEIMpPOBaHUE MOJIEKYI
YIJIEBOAOPOAOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJECHHE NPAKTUYECKOW PAOOTHI: MOJYyYEHHE ITUIICHA U
U3y4YEHUE €ro CBOUCTB.

Pacuérnble 3aaumn.

BblunciieHuss mo ypaBHEHUIO XMUMMYECKOW peakiuH (Macchl, 00béMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUUH IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOIO M3 MCXOJIHBIX
BELIECTB WU MPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue opranu4ecKue coeJMHeHHUs
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IIpenenbHble OHOATOMHBIE CHMPTHI. METaHONI M 3TAaHOJ: CTPOEHHE, (PU3MUECKUE U XMMUYECKHE
CBOWCTBa (peakuuu C AaKTMBHBIMM METa/slaMH, TaJIOT€HOBOJOPOJAMHU, TOPEHHUE), IpPHUMEHEHHE.
Bopopoaneie cBsizu MeXIy MoOJEKyJaMu chnupToB. [leficTBME MeTaHOJa W 3TaHOJAa HAa OpPraHu3M
YeJIoBeKa.

MHOroaToMHbI€ CIUPTHL. DTWIEHTIUKOIb M TIUIEPUH: CTPOCHHE, (U3UYECKHE M XUMHUYECKHE
CBOMCTBA (B3aUMOJIEWCTBUE CO WIEIIOYHBIMM METAJIaMH, KAadeCTBEHHAsl pEakiusi Ha MHOTIOaTOMHBIE
cnupThl). JlelicTBUE HAa OpraHu3M uyenoBeka. [IpuMeHeHue riunepuHa v STUICHIJINKOIS.

@eHON: CTpOCHHE MOJIEKYINBI, (pU3MUYECKHe W XMMHUYECKHE CBONCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue denomna.

Anbrerunsl U kemousi. GopManbaerui, aneTanbIeTu]: CTPOeHHEe, (PU3UUECKUe U XUMHUYECKUE
CBOMCTBA (peaKU OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIIUN), IOJIyY€HHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE NpeJIeNbHbIE KAPOOHOBBIE KMCIOThl. MypaBbHHas U YKCYCHAsl KHUCIOTBI: CTPOCHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBa (CBOMCTBa, 00LIME IS Kiacca KUCIOT, peakuus dTepupuKaIim),
nojsyyeHue u npumeHeHue. CTeapuHOBas W OJEMHOBAsl KHUCJIOTHl Kak IPEACTaBUTEIN BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

CrnoxHsble 3QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I'MApPOIU3 CIOXKHBIX 3(GUpoB. Kupsbl.
I'mpponus xupos. [Ipumenenue xupoB. buosornaeckas poib KUPOB.

VYraeBoasl: cocTaB, KiaccU(UKalUs YrieBolOB (MOHO-, AM- M nojucaxapupabl). ['mokosa —
MPOCTEUIINKA MOHOCaXapua: 0OCOOCHHOCTH CTPOSHHSI MOJICKYJIbl, (PHM3MUECKUE M XMMUYECKHE CBOICTBa
(B3ammogeiicteue ¢ ruapokcuaom wmenu(ll), oxucienne amMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHHUE TIIOKO3bl), HAXOXKAECHUE B NPHUPOJIE, NIPUMEHEHHEe, OMOJIOTHYEcKas pOJlb.
®dotocunTe3. PpyKkTO3a KaK U30MEP TITIOKO3bI.

Kpaxman u nemtono3a Kak OpupofHble noiuMepsl. CTpoeHHe Kpaxmala U LEJUIIOJIO03bI.
dusnyeckue U XMMUYECKHE CBOMCTBA KpaxmMaia (TUAPOIU3, KaUeCTBEHHAs PEAKLUs C HOJIOM).

DKcrepuMEeHTaIbHbIE METOAbl U3yUEHUS BEIECTB U UX MPEBPALLEHUI: IPOBEACHNE, HAOIIO/IECHUE U
OIMCaHHE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHbIE PpEAKIMU OJHOATOMHBIX
cupTOB (OKHCIIEeHHE 3TaHona okcuaoM menu(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBHE IIIMIIEpUHA
¢ ruapokcuaoM menu(ll)), anpaernmoB (okucieHWEe aMMHAYHBIM PacTBOPOM oOkcuaa cepedpa(l) u
rugpokcuaoM Meau(ll), BzammoneiicTBue Kpaxmajia € HMOAOM), NPOBEACHHUE IMPAKTUYECKOW paboThI:
CBOMCTBA PacCTBOPA YKCYCHOM KHUCIIOTBHI.

Pacuérhpie 3amaun.

Bbruuciienust mo ypaBHEHUIO XUMHMYECKOW peakiuu (Macchl, 00b&Ma, KOJUYECTBA HCXOJHOTO
BELIECTBA WJIM MPOJYKTa PEAKIUH IO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKIIH).

A3zoTcoieprKalie OpraHn4ecKue COeAMHEHUS.

AMUHOKHUCIIOTBl Kak aM@oTepHble oOpraHuUYecKue coeAuHeHHus. Duznyeckue MU XUMHYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe IMLKHa). buonoruueckoe 3HaueHne aMMHOKHCIOT. [lenTuab.

benku kak mpupoJHbIE BHICOKOMOJIEKYJISIpHbIE coequHEHMs. [lepBuuHas, BTopuyHas U TpEeTUYHas
CTpYKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OEJIKOB: TMIPOJIN3, I€HATypalysl, KaYeCTBEHHbIC pEaKMK Ha
Oenku.

DKCepUMEHTaJIbHbIE METO/bl U3yYEHHsI BEIECTB U UX MPEBpALICHUI: HAOJIIOIEHNE U ONUCaHUE
JI€MOHCTPAIIMOHHBIX OIBITOB: JE€HaTypauus OEJKOB IPHU HarpeBaHWM, I[BETHbIE peaklUH OesKoB. (¢
HCNoIb30BaHueM oOopynoBanusa «Touka pocTra» ecTeCTBEHHO-HAYYHOW W TEXHOJOrMYecKOi
HaNPaBJEHHOCTH)

BbicokomouiekysipHble cOeAUHEHUS
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OCHOBHBIE TOHATHS XMMHUH  BBICOKOMOJIEKYJISIDHBIX ~ COEJMHEHUH: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHAS MOJIeKylsapHas Macca. OCHOBHBIE METOJbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3ALNS U OJUKOHACHC AL

DKcIepUMEHTAIbHbIE METO/IbI U3YUEHHsI BELLIECTB U MX IPEBPALLCHHI: 03HAKOMIIEHHE C 00pa3LamMu
IIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anuss MeXnpeAMETHBIX CBA3€d NpU H3ydeHUM opraHudyeckod xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M TOHSITHH,
ABJISFOLIMXCS] CHCTEMHBIMHU U151 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIHKIIA.

OOue ecTecTBEHHO-HAyuHble MOHATHS: SIBIEHUE, HAy4HbIH (hakT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3, CHHTE3, KiIacCH(pUKAIMs, MEPUOAUYHOCTh, HAOIIOACHUE, W3MEpPEHHE, OSKCIIEPUMEHT,
MO/JIEIUPOBAHUE.

@dusuka: MaTepus, JHEprus, Macca, aToM, 3JIEKTPOH, MOJEKyJa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHME BelIeCTBa, (M3MYECKUE BEJIMYMHBI U €IMHHULBI UX
U3MEpPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, 0oOMEH BemECTB B opraHu3me, (OTOCHHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEJIKH, YIIIEBOAbL, JKUPbI, PEPMEHTHI).

I'eorpadusi: MUHEpaJIbl, TOPHBIE OPO/bI, MOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NHILEBbIE NPOAYKTHl, OCHOBBI DPALMOHAIBHOIO IUTaHMUs, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpenaparbl, MaTepHajabl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTrnveckne 0OCHOBbI XUMHH

XuMHuueckuil sneMeHT. AtoM. Snpo aToma, M30TOMBI. DJIEKTpOHHAs 00070YKa. DHEPreTHICCKUE
YPOBHHU, TMOAYPOBHH. ATOMHbIE opOuTamu, S-, P-, d- smemeHThl. OCOOECHHOCTH pacIHpeIe/iCHUs
9JIEKTPOHOB 10 OpOUTAIsIM B aTOMax »JJIEMEHTOB TEPBBIX YETHIPEX TEPHUOJOB. DJIEKTPOHHAsS
KOH(HUTyparus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonmueckas cucremMa xuMudeckux anemeHtoB [[. M. Menneneesa.
Cas13p nepuonyeckoro 3akona u Ilepuoanueckoit cucreMsl xumuueckux anementoB [[. . Menneneesa
C COBPEMEHHOM TEOpHEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBONCTB XHMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpylnaM U TepuoaaM. 3HAUYCHHE
MEPUOINYECKOT0 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b. BUABI XUMHUECKON CBS3M (KOBaJIEHTHAsl HEMOJSIpHAs U
MOJISIpHAsl, MOHHAs, MeTauinyeckas). MexaHu3mbl 0Opa30BaHMsSI KOBAJEHTHOM XHUMHUYECKOW CBSI3U
(0OOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BomopomHas cBsizb. BalleHTHOCTh. DJIEKTPOOTPHIATEIIBHOCTb.
Crenenb okucienus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tumnbl KpUCTATUVIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIx cucTemax. VICTMHHBIE W KOJUIOMJHBIE pacTBOphl. MaccoBast a07s
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coenuHeHuidl. HomeHknaTypa HEOpraHHMUYECKHUX BEIIECTB.
['eneTnueckast cBsI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIACCAM.
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Xumunueckas peakius. Kinaccudukanus XUMHYECKUX PEaKIMii B HEOPraHUYECKOM U OpraHn4ecKon
XUMUHU. 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMsS W TMPEBpALCHUs DSHEPruu Ipu
XUMUYECKUX PEAKIUIX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT Pa3iIuyHbIX (akTopoB. OOpaTUMbIe peakluu. XUMHUUECKOoe
paBHOBecue. DaKTOPHI, BIUSAIONINE HA COCTOSTHUE XUMUUecKoro paBHoBecus. [Ipunnun Jle [latense.

OnekTponutrueckas auccormaius. CuiibHbIE U clladble 3JIeKTpoiauThl. Cpella BOJHBIX PAaCTBOPOB
BEILIECTB: KUCasi, HEUTpalibHas, LIEI0YHAs.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKClepUMEHTAIbHbIE METO/Abl M3YyYeHHUS BEUIECTB M MX MPEBpALICHMIA: JeMOHCTpaius TaOauil
«Ilepuognueckas cucrtemMa xumuueckux osnemeHtoB JI. WM. MengeneeBa», uszydeHue Mojeneit
KPUCTALIMYCCKUX PENIETOK, HAOJIO/ICHUE U ONHMCAHHWE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(pasznmokeHne NEepoKcHIa BOJIOpPOAAa B TMPUCYTCTBUU KaTalau3aTopa, OMpeleseHHe Cpelabl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOPA, PEaKIMH HWOHHOTO OOMEHa), MpPOBEICHHE
MpaKTHUYeCcKol paboThl «BiusHME pa3nu4HbIX (AKTOPOB HAa CKOPOCTb XMMHMYECKOW peakuum». (¢
HCIOJb30BaHueM o0opynoBaHuss «Touka pocTa» ecTeCTBEHHO-HAYYHOM W  TEXHOJOTHYeCKOH
HANIPABJICHHOCTH)

Pacuétnbie 3amaun.

Pacuérpl mo ypaBHEHMSIM XHMHMUYECKUX pEAKUUNA, B TOM 4YHCJIE TEPMOXHMMHUYECKHE PaCUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACcCOBast J0JIs BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonmoxenne nemeraiuioB B [leproanueckoit cucreMe XUMMHUYECKUX annemeHToB /1. M.
MenzeneeBa U OCOOEHHOCTH CTpPOEHHS aTOMOB. (Pu3NyecKHe CBONCTBA HEMETAJIOB. AJUIOTpONuUs
HEMETaJIJIOB (Ha MpuMepe Kuciaopoaa, cepsl, pochopa u yriepona).

XUMHYEeCKHEe CBOIMCTBA BaXKHEWUIITNX HEMETaIOB (TaJoreHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHUS) U UX COEIUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIINX KUCIIOT, BOJOPOAHBIX COEIUHEHUN ).

[IpuMeHeHre BaKHEHUIIIMX HEMETAVIOB U MX COCIMHEHUM.

Meraubl. [lonmoxenne MmeraiuioB B Ilepuoanueckodt cucrtemMe XMMHUECKHX 3nemeHToB /I, WM.
MenneneeBa. OCOOEHHOCTH CTPOCHUS AJCKTPOHHBIX 000J0Y€K aTOMOB MeTayioB. O0mme dhusndeckue
cBoicTBa MeTa/uioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUYECKHUM PsiJl HAIIPSAKEHUN METaIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEWIIUX METAJIOB (HATPUM, Kajdui, KaibIUi, MarHui, aqtOMHHHM,
LUHK, XPOM, XKeJle30, Me/Ib) U UX COCTUHEHUII.

O6mue criocoObl Moay4eHus MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHUKE.

DOKCIepUMEHTAIbHBIE METOAbl WM3Y4YCHHS BEIIECTB M WX MPEBPALCHUN: H3YYCHUE KOJUICKIIUU
«MeTannel ¥ CIUIaBbl», O00pa3I[OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/ay, HaOIoJeHUEe U
OMKCaHUE JEMOHCTPAIIMOHHBIX W JAOOPATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHIA aTIOMUHUS C
pacTBOpamMu KUCIOT U IeJ04Yeid, KaueCTBEHHbBIE PEaKIIMU Ha KATHOHBI METAJIOB).

Pacuérnble 3amaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOYKTOB PEAKIIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMUA U KU3Hb

Ponp xumum B oOecne4eHHHM HKOJIOTHYECKOH, HJHEPreTHUYEeCKOM M THUIIEBON 0e30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEUIECTB U XMMUYECKUX PEAKIIUH.

[IpencraBieHnst 00 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO TIOTYYCHUS BaKHCHUIITUX
BEILIECTB.
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YenmoBek B MHMpEe BEIIECTB M MaTepUAIOB: Ba)XKHEHUIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~MaTE€pHallbl, KpacKd, CTEKJIO, KEpaMUKa, MaTepuanbl JUisl  DJIEKTPOHMKH,
HaHOMAaTepHaJlbl, OPraHNYECKHE U MUHEPATIbHBIE Y100pEHUsI.

XuMHuS ¥ 340pOBbE YEJIOBEKA: IIPABWJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENApaToB, MpaBUIIa
0€30I1aCHOT0 MCII0JIb30BaHMS MTPENapaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€il IpU N3ydyeHUH oO1Ieil 1 HeopraHuueckoil xumuu B 11 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHITHH,
ABJIAIOIINXCS CHCTEMHBIMM JUISl OTAEIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAyYHbIM (PaKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAIHU3, CUHTE3,
Kiaccuukanus, MepuoANIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJCITUPOBAHNE, H3MEPEHHE, SIBICHHUE.

@dusuka: Marepus, DSHEpPrus, Macca, aToM, DOJJIEKTPOH, IIPOTOH, HEWUTPOH, HOH, H30TOIl,
PazOaKTUBHOCTb, MOJIEKYJIa, SHEPrETHUECKUI YPOBEHbB, BEILIECTBO, TEJI0, 00BbEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHus3M, JKOocHcTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI, BUTAMHHBI,
O0OMEH BElIECTB B OpraHU3Me.

I'eorpadus: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBINUIEHHOCTb, METAJUTYPrus, IPOU3BOJICTBO CTPOUTENBHBIX
MaTEepHAJIOB, CEIIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO, MHUIIEBAs MPOMBIIIICHHOCTD, (hapMaleBTHUECKas
IIPOMBIIIICHHOCTh, IPOM3BOACTBO KOCMETHYECKHX IIPENapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX
MaTEPHUAIIOB, YIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMELI 110 XMMHUKU HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OOYYAIONIMMHECS MPOrpaMM
cpenHero ooOmiero o0pa3oBaHUs (JMYHOCTHBIM, METAamNpeIMETHbIM U MpeAMeTHbIM). HaydHo-
METOAMYECKON OCHOBOM MJi pa3pabOTKH IUIAHUPYEMBIX DPE3YJIbTATOB OCBOCHUSI MPOTPAMM CPETHErO
o0u1ero o0pa3oBaHUs SBISETCS CUCTEMHO-IEATEIbHOCTHBINA OIXO/.

B cooTBeTcTBUM € CUCTEMHO-AEATEIbHOCTHBIM MOJX0JI0M B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUS TIpeaMeTa «XUMUS» Ha YpPOBHE CpPETHETr0 OO0IIero oOpa3oBaHUS BBIICICHBI CIICTYIONIUE
COCTaBJISOIIHE!

OCO3HaHHE OOYYaIOIUMUCS POCCUHUCKON TPa¥TaHCKOW WIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U CAaMOONPEIEIICHHUIO;

HaJIM4YUe MOTUBALIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHUN JTMUYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUUYECKUX TPAJAUINI 0a30BOI HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJCTBOBATHCS B CBOCH 1€ATEIbHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMHU, MIPUCYIITUMHU IIEIIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHMUS;

HaJIMYUe MPABOCO3HAHUS HKOJIOIMUYECKOM KYJIbTYpPhl M CHOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HEHHbIC TUUIaHBI.

JInyHOCTHBIE pPE3yabTaThl OCBOCHHUA MpeAMETa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE Y4eOHOW M
BOCIIUTATEILHON JESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COLUOKYIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M UJA€alaMHd POCCHICKOTO TPa)KTaHCKOTO OOIINecTBa, MPUHSATHIMU B
oOmiecTBE HOpPMAMH W TIPABWJIAMH TIOBEJICHHUS, CIOCOOCTBYIOIIMMH IIPOIIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYarOIIUXCS.

JIudHOCTHBIE PE3yabTaThl OCBOSHUS MpeaMeTa «XUMHS» OTpakalroT CHOPMHUPOBAHHOCTH OIMBITA
MO3HABATEIBHON U MPAKTHUECKOHN JEATeIbHOCTH O0ydYaloluXcs MO pealn3alid MPUHATHIX B 00IIecTBe
LIEHHOCTEM, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMS

OCO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEHN, YBAXKEHHS K 3aKOHY U
MIPaBONOPAIKY;

MPEACTABICHUS O COIMATIBLHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMN JAESATEILHOCTH MPH CO3/IaHUU YIEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX dKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI APYTUX MpU
aHaJIM3€e pa3INYHbIX BUIOB yUeOHOU e TEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIeUI0 OT€YECTBEHHON XUMUU;

YBa)XEHHUS K MpOIlecCy TBOpPYECTBa B OONACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh PE3YJIbTAT JIUTEIbHBIX HAOIIOIECHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSIHHOTO TPYAa YUE€HBIX U MPAKTHKOB;

MHTEpeca U TMO3HABATEIBHBIX MOTHBOB B TMOJNYYEHUHM M TOCJIEAYIONIEM aHalu3e WH(GOpMalUU O
MePEIOBBIX JOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBE/ICHHUS;
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CIIOCOOHOCTH OIICHUBATh CUTYyalliW, CBSI3aHHbIE C XUMHUYECKUMH SIBICHHUSIMH, U TNPUHUMATDH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHNUE M MOCTYIKU CBOMX TOBApHUINEH C MO3UIMI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJIbTYPbl 310POBbS:

MOHMMAHUA LEHHOCTEH 370poBOro M  0Oe3omacHOro o0pasa KHU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

cOOIOICHHST TIPaBUI 0€30MacCHOTO OOpAICHHSI C BEIIECTBAMHU B OBITY, MMOBCEAHEBHOW KU3HU U B
TPYAOBOM ESATENBHOCTH;

MOHUMAaHMs IIEHHOCTU IMPaBUJ MHAWBUAYAIBHOTO M KOJJIEKTHBHOTO 0€30MacHOrO IOBEIEHUS B
CUTYaLUIX, YTPOXKAIOIINX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECJCTBUM U HEMIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIIEHUS aJIKOT0JIsl, HAPKOTHUKOB,
KYpEHHs);

5) TpyA0BOro BOCIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-MCCIIEI0OBATEIbCKON NIEATEIHHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUIAX NEATECIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4acTHE B PELLIEHUH MPAKTUYECKUX 3a/1a4 COLMAIbHON HApPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO NpOoQeccHid pa3iudHOTO Poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 0 XUMHUU;

YBaXKEHMS K TPYAY, JIOASIM TpYyZa U pe3yiabTaTaM TPYyIOBOH NesTeNTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYaJIbHOW TpaeKTOpuu oOpa3oBaHus, Oymymiein
npodeccud W peanu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U TOTpeOHOCTEH 00111ecTBa;

6) 3x0/10rM4YeCcKOro BOCIIUTAHUS:

HKOJIOTMYECKU 11eJIECO00Pa3HOr0 OTHOUICHHS K MPHUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emuie;

MOHMMAHUA TJI00AJBHOTO XapakTepa JKOJIOTMYECKUX MpoOieM, BIMSHHUS HKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE TIPUPOJHON U COLMAIBHOMN CPEJIbI;

OCO3HaHHWA HEOOXOAMMOCTH WCIOJB30BaHUS JOCTIDKEHHA XHMHU JUIS PEIICHHS BOIPOCOB
paIoHaIbLHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOT'O HENPUATHUS ACHCTBUM, NMPUHOCAILIUX BPEJ OKPYKAIOLIEH NPUPOAHON cpele, YMEHUs
IIPOrHO3UPOBATh HEOJArONPHUITHBIE HKOJIOTMUYECKHUE IIOCJIEACTBUS MPEANPUHUMAEMbIX JEUCTBUN U
MpeloTBpalaTh UX;

HaJIM4YUS Pa3BUTOI0 HKOJIOTMUECKOTO MBIIUIEHHS, SKOJIOTUYECKOM KYJIbTYpBl, OIbITA 1€ATEIbHOCTH
DKOJIOTMUECKON  HANpaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCA MMM B  I103HABATEJIbHOM,
KOMMYHHUKATUBHOW H COIIMAJIbHOM TMpaKTUKe, CIOCOOHOCTM W YMEHHS AaKTUBHO IPOTUBOCTOSTH
uzaeosoruu xemodooduwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOM NPAKTUKH;

MOHUMAaHUA creNUUKA XUMUU KaK HAyKH, OCO3HaHUS €€ posid B POPMHUPOBAHUU PALIMOHATILHOTO
Hay4YHOTO MBIIUICHHUS, CO3[JaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKPYKAIOIIeM MHUpPE KaK O €IUHCTBE
IIPUPOJBI U YeJIOBEKa, B MO3HAHUHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH NMPOOJIEM COXPAaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;
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yOexIEHHOCTH B OCOOOH 3HAYUMOCTHM XHMMHUHM Ui COBPEMEHHOW LMBWIM3alMU: B €€
I'YMaHHCTUYECKOM HANpaBICHHOCTU M BaXKHOI POJM B CO3JIaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpHI,
pelIeHNH TII00aJBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BHTHSI YEIOBEUECTBA — CHIPHEBOW, DHEPTETHUECKOM,
IUILEBOM M KOJIOrMYeCKON O€30MacCHOCTH, B PA3BUTUU MEIULUHbBI, 00ECIIEYEHUN YCIOBUN YCIIEHIHOTO
TPYyZa ¥ SKOJIOTMYeCKH KOM(MOPTHOM KU3HU KaXKIOr0 UjieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOU TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJIOB TIO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCIIOJB30BATh IOJyyaeMble 3HAHUS s aHadu3a U OObSICHEHUs
SBJICHUI OKPY’KAIOIIEro MHUpa M MPOUCXOIANIMX B HEM WM3MEHEHUH, yMEHHs 1enaTb 00OCHOBAHHBIC
3aKJIIOYEHHs Ha OCHOBE HAy4HbIX ()AaKTOB M HMMEIOIIMXCS JIaHHBIX C LENbI0 MOJyYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEJIbHO HCIIONIb30BaTh XMMHUYECKHE 3HAHUS /ISl pEHICHUs MpolieM B
peasbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U HCCIIEJ0BATENbCKOM e TeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPBhIBHOMY OOpa30BaHMIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJy4EHUIO HOBBIX 3HAHUH [0 XMMHUHU B COOTBETCTBHM C )KU3HEHHBIMU NTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX chepax npodhecCHOHAIBHON AeITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS Y4eOHOro mpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro
oO1rero oopa3oBaHus BKIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHS  MHUPOBO33PCHHUS  OOYYAIONUXCA  MEKIUCIMIUITMHAPHBIC
(MexXnpeaMeTHbIE) OOIICHAayYHbIE TOHATHS, OTPAaXKAIOIIWEe LEJIOCTHOCTh HAYYHOH KAapTHHBI MHUpA H
CHGHI/I(i)I/IKy MCTOOOB IMO3HAHMSA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIIECTBO, DOHEPTUA,
SIBJICHHE, TPOIIECC, CHCTEMa, HAyJYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHNEe, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJbHble YyueOHble JeHCTBUS (IO3HaBaTelIbHbIE, KOMMYHHKAaTUBHBIC, PETYISTUBHbIE),
obecrneynBaroue (opMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH U COILMATBHON KOMIIETEHIIUU

o0yJaronmxcs;

CIOCOOHOCTh o0ydJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIE Y4eOHbIC JEHUCTBHUS B MO3HABATEILHOW M COLMATBHOM
MIPaKTHUKE.

MeranpenMeTHbIe  pe3yNbTaThl  OTPAKAlOT  OBJAJCHWE  YHUBEPCAIBHBIMH  y4EOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBHSIMHU.

OgJiaieHne yHUBEPCAIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMHU IHCTBUAMM:

1) 6a3oBbIe JJOrHYeCcKUE AeHCTBUS:

CaMOCTOSTENIFHO (hOPMYITHPOBATE M AKTYyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEACISITh I AEATEIBHOCTH, 337aBasi MapaMeTpbl U KPUTEPUU WX JOCTHXKEHHS, COOTHOCHTH
Pe3yIbTaThl ACSITEIBHOCTH C TIOCTABICHHBIMH LIEISAMU;

WCTIOJIB30BATh MPH OCBOCHHUU 3HAHHUN MPHUEMBI JIOTHUECKOTO MBIIUICHHS — BBIIEISTh XapaKTePHbIE
NpU3HAKN TOHATHH W YCTaHABIMBAaTh MX B3aMMOCBSI3b, MCIOJIH30BAaTh COOTBETCTBYIOIINE MOHSATHS I
OOBSICHEHUS OT/IETBHBIX (PAaKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KIIaCCH(PHUKAIINN BEIIECTB U XUMUIECKHUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIC CBS3H MEKAY N3y4acMbIMU SIBICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYKICHHsS (MHIYKTHBHBIC, ACIyKTUBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pACCMAaTPUBAEMBIX SIBICHUSX, (OPMYIHPOBATh BBIBOABI H
3aKIIIOYCHHUS;
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MPUMEHSTh B MpoOIlecce MO3HAHUSA, UCIOJb3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBATh MOJICNBHBIE MPEJICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XUMUYECKON peakiiMi — IPH PEIICHUN YICOHBIX MTO3HABATEIIbHBIX U MTPAKTUYECKHUX
3a/1a4, MPUMEHSITh HA3BaHHBIC MOJICNIbHbIC NPEACTABICHUS AJS BbISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKHUX PEAKITHI.

2) 6a3oBble HcCaea0BaTEIbLCKHE IelicTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUi;

(bOpMyHI/IpOBaTL Oeian U 3agadu HUCCIICAOBAaHHUA, UCIIOJIb30BAaTh IMOCTABJIICHHBIC U CAMOCTOATCIIBHO
c(hOopMyIHUpPOBaHHbIE BOMPOCHI B KayecTBE HMHCTPYMEHTAa MO3HAHHUS M OCHOBBI Ui (OPMHUPOBAHUSA
TUIOTE3bI 10 POBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX CYXKICHUN;

BJIaACTh HaBbIKaMU CaMOCTOATCIBHOTO IJIaHUPOBAHUA n IMPOBCACHUA YYCHHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOM0JaTh 3a XOJIOM TMIpoIlecca, CaMOCTOATEIHHO
MIPOTHO3UPOBATh €T0 PE3YNbTaT, POPMYIUPOBATh 0OOOIICHUS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIBTAaTOB UCCIIEOBAHMUS, COCTABIIATH 0OOCHOBAHHBINA OTYET O TIPOICTIaHHOM padoTe;

MPUOOpPETaTh OMBIT YYCHHUUECKOW HCCIIEOBATENLCKON M MPOEKTHOU IESTENbHOCTH, IMPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEHICHHS NPAKTHYECKHUX 3ajad,
MPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) pa6ora c nundopmanueii:

OpPHEHTUPOBATHCA B Pa3IMYHBIX HMCTOYHHMKAX HH(oOpMaruu (HaydyHO-TIOMYJISIpHAS JIMUTEpATypa
XUMHUYECKOT0 COJIep KaHUs, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHANU3UpOBaTh UH(OPMALIHIO
pa3sNUYHBIX BUAOB M (HOpPM TPEACTABICHUS, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh W
HCIIPOTHUBOPCUNBOCTD,

(dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3INYHbIe METO/ABI IPU MOUCKE U 0TOOpe MHOpMAINH,
HEO0OXOTUMOM TSI BRITIOTHEHUS YUeOHBIX 3a/1a4 ONpPeIeIEHHOTO THIIA;

npuoOpeTaTs OMBIT  HCIOJNB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMANBHYIO (hOpMY TIpeIcTaBICHHs HHPOpPMAIHH (CXEMBI, TpaduKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJIb30BAaTh HAYUYHBIM SI3BIK B Ka4eCTBE CpPEJCTBA MpHU pabdoTe ¢ XUMUYECKOW HH(OpMAaIHEii:
NPUMEHATh MEXIpeaIMeTHbIe ((QU3MUecKHe W MaTeMaTH4ecKHe) 3HAaKH U CHUMBOJBI, (HOpMYIIHI,
a00peBHaTyphl, HOMEHKJIATYPY;

UCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOINYECKUE CPEICTBA HATIISIAHOCTH.

OBi1aieHNe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMMU:

3a/laBaTh BOMPOCHI O CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JuaNora W/WiIH JTUCKYCCHUH,
BBICKA3bIBATh HUJCHU, q)OpMy.HI/IpOBaTB CBOM IMPCAJIOKCHUSA OTHOCHUTCIBHO BBIMNOJIHCHUA Hpe,[[JIO)KeHHOfI
3314w,

BBICTYNIaTh C TMPE3CHTAllMed pe3ylbTaTOB IO3HABATENIbHON NI€ATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEIbHO WJIH COBMECTHO CO CBEPCTHHKAMH IPU BBITIOJHEHUM XHMHYECKOTO DSKCIICPUMEHTA,
MIPAKTUYECKON pabOThl IO MCCIEA0BAHNIO CBOMCTB U3y4aeMBbIX BEIECTB, pean3ali yueOHOro mpoeKTa
1 (hopMyYIHPOBATh BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MMyTEM COTTIACOBAHUS TO3HUIIHIA
B X0JIe 00CYX/IeHUs 1 0OMEHa MHEHUSIMHU.

ORi1aieHNe YHUBEPCAJIbHBIMH PEryJsITUHBHBIMH A€l CTBUSIMH:

CaMOCTOSITENILHO TIAHUPOBATHh U OCYIIECTBIISITh CBOIO MO3HABATENBHYIO JESTEIBHOCTD, OMPEACIIss
e€ meNM W 3amavd, KOHTPOJMPOBATH M IO MEPEe HEOOXOIMMOCTH KOPPEKTHPOBATH IpeiIaracMbIid
QITOPUTM JEHCTBUI TpU BBIOJHEHUU YUEOHBIX W HCCJENIOBAaTENbCKUX 3ajad, BbIOMpaTh Haumbojee
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3¢ (deKTUBHBIN CIIOCO0 UX pEeIHIeHHs C Y4ETOM MOJIyYEHHUS HOBBIX 3HAHUU O BEIIECTBAX U XUMHYECKHX
peaKuusx;
OCYILIECTBISATH CAMOKOHTPOJIb CBOEH /I€ITEIbHOCTH Ha OCHOBE CaMOaHaJIn3a U CAMOOILICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI O XUMHYECKOW COCTaBJISIONICH eCTECTBEHHO-HAyYHOM
KapTUHBI MHPA, POJIM XUMHUU B NO3HAHUU SIBICHUN TPUPOJBL, B POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (DYHKIMOHAJIBHOW I'pPaMOTHOCTH, HEOOXOIUMOW Ui pelleHMs IMPaKTUYECKUX 3aaad U
AKOJIOTMYECKU 00OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/J0POBBIO U IPUPOIHON CPELIE;

BIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIATalOIIUE IOHATHSA
(XMMHUYECKMII ~ 3JI€MEHT, aTOM, DJEKTPOHHAs  OO0OJOYKa aTroma, MOJIeKyJa, BaJCHTHOCTH,
ANEKTPOOTPHULIATEIbHOCTh, XUMHUECKasl CBSI3b, CTPYKTypHas Qopmyina (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIpHasi Macca, MOJSIPHBIH 00BEM, YriaepoJIHbIH CKeleT, (yHKIMOHAJIbHAs TpyIINa, pajukal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIE€BOJOPOAbI, KUCIOPOI U a30TCOAEpIKALIME
COEJIMHEHUsI, MOHOMEP, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHBIE COEIUHEHMUS); TEOPUHU U
3aKOHBI (TEOpUs CTpPOEHMsI opraHuyeckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIEKAIUE B
OCHOBE IIOHUMAaHMs IMPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOIIOrHYEeCKHE CBEJCHHS O
CBOWCTBaX, COCTaBe, MOJIy4YEeHNUH M 0€30IacHOM HCIOJIb30BAaHUH Ba)KHEHIIMX OpPraHMYeCKHX BEIIECTB B
OBITY M IPAKTUYECKON JICATEITFHOCTH YEI0BEKa;

C()OPMHUPOBAHHOCTh YMEHUIl BBIABIATH XapaKTE€pPHblE NPU3HAKU IOHATHH, yCTaHaBIMBaThb HX
B3aMMOCBSI3b, MHCIIOJIb30BATh COOTBETCTBYIOIME TIIOHATUS IpPU OIUCAHUU COCTaBa, CTPOEHUS H
MPEBPALICHUN OPTraHUYECKUX COSTUHEHUM;

C(OPMHPOBAHHOCTh YMEHMH HCHOJb30BATh XHUMHUYECKYI0 CHMBOJIMKY JUISI  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaII€HHOW) (OpMYNT OPraHMYECKHUX BEIIECTB H
YpaBHEHUN XHMHMUYECKHUX pEaKIHi, H3roTaBIMBaTh MOJEIM MOJEKYJ] OpPraHMYECKUX BEIIECTB I
WUIIOCTPALMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJIC)KHOCTD U3YUYEHHBIX OPraHMUECKUX BEUIECTB
10 MX COCTaBY M CTPOEHUIO K OIpeIeIEHHOMY KiacCy/Tpynie coeMHEeHuH (YyriaeBoJopoabl, KUCIOPOA U
a30TCOJEpIKAIINE COEIUHEHUs,, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMs), [aBaTb MM Ha3BaHUS [0
cucrematrueckoir HomeHknarype (IUPAC), a takke NMpUBOAWTH TPUBHAIBHBIC HAa3BaHHUSA OTACIBHBIX
OpPraHMYeCKHUX BEIIeCTB (ITWJICH, MpPONWICH, aleTH/IeH, JSTWICHIJMKOIb, TIJIUMIEpUuH, (eHou,
dopmanpaerusa, ametanbAerui, MypaBbHHAs KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAs KHCIIOTa,
CTeapuHOBas KUCJIOTA, III0K03a, PPyKTO3a, Kpaxmal, HeJII0103a, TIINIUH);

c(OPMHPOBAHHOCTb YMEHMS ONPENEIATh BUABI XUMUUECKON CBSI3U B OPraHMYECKUX COEAMHEHUSIX
(onuHapHBIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh MOJI0XKEHUSI TEOPUH CTPOECHUSI OPraHUYECKUX BELIeCTB A.
M. bytnepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOWMCTB BEIECTB OT HUX COCTAaBAa M CTPOCHHUS; 3aKOH
COXPAHEHUS MacCChl BELLIECTB;

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3MUECKHE M XUMHUYECKHE
CBOWCTBA TUITMYHBIX MpEACTaBUTENEH pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, 3TUJIEH,
MPOIWJICH, alleTHiieH, OyraaueH-1,3, MeTmnOyraaueH-1,3, 0eH30/1, METaHOJ, ATAHOJ, ATHICHTIIUKOIb,
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TIIMLIEpHUH, (PeHoI, aleTanbIerusl, MypaBbuHasi U YKCYCHasi KHCIOTBI, IJIFOKO3a, Kpaxmal, IeJIIH03a,
aMMHOYKCYCHasi KHCJIOTa), WIIIOCTPUPOBATh T'€HETUYECKYIO0 CBSI3b MEXIYy HUMH YPaBHEHUSIMHU
COOTBETCTBYIOUINX XUMHUYECKUAX PEAKIIHIA C UCIIOIb30BAaHHEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO ChIpbS (HE(PTH,
IOPUPOAHBI Tra3, yrojib), CHOCOOBI HX TMEpepabOTKM M MPAKTHYECKOE TNPUMEHEHUE IPOTYKTOB
nepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUU TMPOBOJIUTH BBIYHCICHUS IO XUMHYECKHUM YypaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKUUH 1O U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MPOJYKTOB PEaKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CHCTEMOH 3HAHUH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJB3YEMBbIX B XMMHHU TPH W3YYCHHH BEIIECTB W XMMHUYECKUX SIBJICHHUU (HaOIIOneHHME,
U3MEpEeHHUe, HKCIEPUMEHT, MOJEIMPOBAaHUE), HUCIOIB30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHMS i
NPUHATHS pEIIeHUl B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BELIECTBAMH M HX
IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUIN COOMIOAATh TMpaBWiIa TMOJB30BAHHUS XHUMHUYECKOW TMOCYIOH U
1a00paTOPHBIM 00OpYIOBaHMEM, a TaKXKe IMpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TI0 BBITIOJITHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHU IJIAHUPOBATH U BBIMOIHATH XUMHUECKUN SKCIIEPUMEHT (IIPEeBpaICHHS
OpPTraHUYECKHUX BEIIECTB MPH HArPEeBaHMH, IOJYUYCHHE STHJICHA U U3YUYEHHE €r0 CBOWCTB, KAUCCTBEHHBIC
peakluu OpraHMYeCcKUX BEILECTB, JeHaTypalus OeIKOB IPH HarpeBaHUU, I[BETHbIE PEaKlUU OEIIKOB) B
COOTBETCTBUH C IMpPaBUIAMHU TEXHHMKH O€30MaCHOCTH MpU OOpallleHHMH C BEIIeCTBaMH U J1a00paTOPHBIM
000pyIOBaHUEM, TIPEACTABISTH PE3yJbTaThl XUMHUYECKOTO IKCTIIEPUMEHTa B (hOpME 3alncu ypaBHEHHN
COOTBETCTBYIOLIUX PEaKUUi U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyIbTaTOB;

C(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAJIM3UPOBATh  XUMHMYECKYI0  MH(OpMAIHIO,
MOJTy9aeMYyIO U3 Pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor HHGopManuu, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIOaTh MpaBUiIa HKOJIOTHYECKH 1eJ1ecOo00pa3Horo MoBeACHUS B
OBITY M TPYJOBOIl NEATENbHOCTH B LENAX COXPAHEHMs CBOETO 3/10pPOBbSl U OKPYXKAIOWIEH MPUPOIHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha KHUBBIE OPraHU3MbI ONPEACIEHHBIX OpPraHMYECKHX
BEIIECTB, MOHMMas cMbIca mnokazatens [IJIK, moscHAT Ha mpuMmepax CrIocoObl YMEHbBLICHHUS U
MPEJOTBPAILICHHUS UX BPETHOTO BO3ACHCTBHS Ha OPTaHU3M YEJIOBEKa;

JUIsE 00Y4YaIOIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BELECTB U XUMUYECKUX SBICHHIA;

JUISL CJENBIX M CJIa0OBUAAIIMX OOYYAIOUIMXCA: YMEHHUE HCI0JIb30BaTh peElbeHO-TOUCUHYIO
cucteMy obo3HnaueHuit JI. bpaiins mis 3anmicu XuMudeckux Gopmy.

11 KJIACC

[IpemMeTHBIC pe3yabTaThl OCBOSHUS Kypca «O0mas 1 HeopraHu4ecKasi XUMUsD» OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA: O XHWMHUYECKOW COCTABIISIIONIEH €CTeCTBEHHO-HAYyYHON
KapTUHBI MHUPA, POJIM XUMUHU B TMO3HAHUU SIBICHUN TPUPOJBI, B (POPMUPOBAHUU MBIIIIEHUS U KYJIbTYPBHI
JTUYHOCTH, €€ (DYHKIMOHAJIFHOW T'PAaMOTHOCTH, HEOOXOIMMOH MJsi PEUIeHUs NMPAaKTUYeCKHX 3a7ad U
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM Cpejie;

BJIQJICHUE CHCTEMOW XHMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE MOHSITHUS
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, - 3JCKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIILHOCTb, CTETEHb OKHCIEHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHAs, METAJTTMYECKasi, BOAOPOIHAs), KPUCTANIMYECKasT PEIIETKA, THITBI XUMHUYECKUX
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peakiuii, pacTBOp, 3NIEKTPOIMUTHI, HEINEKTPOIUTHI, SJIEKTPOJUTHYECKAs IUCCOLUALMS, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOH peakiii, XUMHYECKOE PaBHOBECHE); TECOPUU M 3aKOHBI (TCOPHS
AJIEKTPOJIUTUYECKON Aucconnaluu, nepuoanyeckuii 3akon . . Menneneesa, 3aKk0H COXpaHEHHS] MACChI
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPrUM INPU XUMHUYECKUX pEeaKUUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMA, JIeKallue B OCHOBE MOHUMaHHA
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DaKTOJIOIMUECKHUE CBEJIEHUSI O CBOMCTBAX, COCTABE,
NOJYy4eHUH U 0e30IaCHOM HCHOJIb30BaHUM BAXKHEHIIMX HEOPraHUYECKUX BELIECTB B OBITY H
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

C()OPMHPOBAHHOCT YMEHUIl BBIABIATH XapaKTE€pPHbIE NPU3HAKU IOHATHH, yCTaHaBIMBaThb MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPU OMMCAHUN HEOPTaHMUYECKUX BEIIECTB M UX
IIPEBPAILCHU;

Cc(OPMHPOBAHHOCTh YMEHHUH MCIIOJIB30BaTh XMMHUYECKYIO CUMBOJMKY Ul COCTaBIeHHA (hopMyn
BEIIECTB U YypaBHEHMH XHMMUYECKHX peakiui, cuctemaruueckyro HomeHkinarypy (IUPAC) wu
TpPUBHAJIbHbIE HAa3BaHUs OTAEJIbHBIX HEOPraHWYECKUX BEUIECTB (yrapHbIi ra3, yrieKHCbli ras, aMMuax,
raméHas U3BeCTh, Heral€Has U3BeCTb, IUThEBas COJa, MUPUT U APYTrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEAENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX pa3JIM4YHOIO COCTaBa, BHUJ XHMHUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAafi,
MeTaJuIM4YecKasi, BOJAOPO/IHAs) B COCAMHEHUAX, TUIl KPUCTAIIIMUYECKON peIIETK KOHKPETHOTO BEILeCTBa
(aToMHas, MoJeKyJspHas, MOHHas, METaJIMYecKas), XapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHUYeCKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHHAIJICKHOCTh HEOPTaHUYECKHX BEIIECTB MO UX
COCTaBy K OIPEICIEHHOMY KJIACCy/TPYNIIe COSAMHEHHUH (ITPOCTHIE BEIIECTBA — METAJUIBI M HEMETAJLIHI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHIbI, COIH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH Nepuoandeckoro 3akona /. Y. Menneneesa u
JI€MOHCTPUPOBATDH €TI0 CHCTEMATHU3UPYIOIIYIO, 00BICHUTEIBHYIO H TPOTHOCTUYECKYIO () YHKIINH;

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB XHMHMYECKHX
aneMmeHToB 1-4 nepuonos Ilepmonnyeckoil cucrembl xumuueckux aeMmeHtoB Jl. M. Menneneesa,
UCIIOJB3YSl TOHATUS «S-, P-, U-3JCKTPOHHBIE OpPOWTANN», «IHEPreTHYECKUE YPOBHHY», OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHYECKUX DJIEMEHTOB M HX COCIMHEHUH IO NEPUOAAM U
rpynnaM [lepuonnueckoi cucteMsl XUMU4eCKUX 351eMeHTOB [I. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkIATh CYIIECTBOBAHHE TI'€HETUYECKOM CBSI3U
MEX/y HEOPraHMYEeCKMMH BELIECTBAMH C IIOMOILBIO YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHX
pEeaKIINii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XMMUYECKHE PEAKIUH 110 Pa3IMYHbIM IPU3HAKaM
(unciny W cocTaBy pearupyrooliux BeUIECTB, TEIIOBOMY 3(Q(EKTy peakluu, U3MEHEHUIO CTereHel
OKHCJICHHS JIEMEHTOB, 00paTUMOCTH PEAKLIUH, YYACTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIISATH YpPAaBHEHHS PEAKIU Ppa3IMYHBIX THIIOB, TOJHBIE H
COKpAIllEHHbIE YPAaBHEHMs peaklUil MOHHOrO OOMEHa, YYMThIBAasl YCJIOBMS, IIPU KOTOPBIX 3TU pEaKLUH
UAYT 710 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAWTH PEAKIWH, TOATBEPKIAIOIINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABAaTh OMNBITHBIM IYTEM MOHBI, NMPHUCYTCTBYIOIIHME B
BOJIHBIX PAaCTBOPAaX HEOPTraHMYECKHX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI PaCKPHIBaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
IIOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX PeaKIHii;
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c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKON pEaKIUH OT
pa3nuYHBIX (AKTOPOB; XapakKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUECKHE IPOIIECCHl, JeKallie B OCHOBE
MPOMBINIICHHOTO MOJYYEHHUsI CEPHOM KUCIOThI, aMMHUaKa, a Takke C(HOPMHUPOBAHHOCThH MPEICTABICHHIMA
00 00IMX HAYYHBIX MPUHIIMIIAX U YKOJOTHYECKUX MPOoOIeMax XUMHUIECKOTO IMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJIUThH BHIUUCICHUS C UCIIOJIb30BAHUEM MOHATHUS «MACcCOBasi OIS
BEILIECTBA B PaCTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUUYECKUX PEAKIUAX, MACChl BEIIECTBA WU
o0BEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIHUX B
peakIMy BEUIeCTB, TEIJIOBOTO 3(PQeKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChl BEIIECTB,
MIPEBpAIICHUS U COXpaHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh TpaBUjia IOJB30BAHUS XHMHYECKOW TIOCYAOM |
nabopaTopHbIM 000pYIOBAaHUEM, a TAaKXKe MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBINOJHATh XUMHUYECKHI SKCIIEPUMEHT (pa3iokKeHHEe
IIEPOKCHJA BOAOPOAA B IMPUCYTCTBUM KaTajau3aTopa, OIpPENEICHHE Cpelbl pPacTBOPOB BEIIECTB C
MIOMOUIbI0 YHUBEPCAJIBHOTO HHAMKATOpA, BIMSHHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOU
peakuuu, peakiii HOHHOTO0 0OMEeHa, KaYeCTBEHHbIE PeaKIMK Ha Cyab(aT-, KapOoHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamibe» u «Hemetas») B
COOTBETCTBUH C NMpaBUIAMH TEXHHUKH 0O€30MacCHOCTH MpH OoOpalleHHH C BELIECTBAMHU U JIAOOpaTOPHBIM
0o0opynoBaHUEM, MPEACTABISATh PE3YNIbTaThl XMMHUECKOTO IKCIEPUMEHTa B (opMe 3amUCH ypaBHEHUU
COOTBETCTBYIOUINX peaKIuii U (POPMYIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YNIbTaTOB;

cOpPMUPOBAHHOCTh ~ YMEHHUHA  KPUTUYECKU  aHAIU3UPOBATh XHMHUYECKYIO  HH(OpMaIHio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeICTBA MACCOBOM KOMMYHUKaUU, IHTepHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJATh MPaBUIIa dKOJOTHUECKH IIEIeCO00pa3HOro MOBEICHHS B
ObITY U TPYIOBOW NEATEIHHOCTH B LIETSAX COXPAHEHUS CBOETO 3J0POBBbS U OKPYKAIOIIECH MpUPOTHOM
cpenbl, 0CO3HABaTh OMACHOCTh BO3ECHCTBHUS HA JKHUBBIE OPraHU3MbI ONPEAEIEHHBIX BEUIECTB, MOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOObI YMEHBIIEHHS W TPEAOTBPAICHUS HX
BPEJIHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKa;

U1 00YYaIOIIUXCsl C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE PUMEHSATHh 3HaHUS 00
OCHOBHBIX JIOCTYIHBIX METO/IaX MTO3HAHMSI BEIIECTB U XUMHUECKUX SIBICHUM;

JUIS CJETIBIX M CIA0OBUAAIIMX OOYYaIOUIMXCSA: YMEHHE HCIOIb30BaTh pPENbeHO-TOUCUHYIO
cuctemy obo3Hauenuii JI. bpaiis muist 3anucu XuMHIecKux Gopmyi.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIACC
Kosan4yecTBo 4acoB JIeKTPOHHbIE
N HaumenoBanmue (udpoBbie)
o/ pa3zesioB U TeM Beero Kontpoasnsie | IIpakTnueckue 0BpA30BATEILHBIC
NporpamMmMsbl padoThbI padoThI pecypeni
Paznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMHUH
[Ipeamer
OPraHu4eCcKOu
xumuu. Teopus
1.1 CTPOCHUS 3
OpraHUYEeCKUX
coeIMHEHUH A.
M. bytneposa
Hroro no paszneny 3
Paznen 2. YriaeBoaopoasl
IIpenenbuble
2.1 yTIEBOJOPOABI — 2
AJIKaHbI
Henpenensusie
yTJ€BOJIOPOBI:
2.2 aJIKCHBI, 6 1
aJIKaJMEHBI,
AJIKUHBI
23 Apomarnueckue 5
YII€BOIOPOABI
[Ipupoansie
54 HMCTOYHHUKHU 3 1
YTJIE€BOJIOPOAOB U
ux nepepaboTka
Hroro mo pazaeny 13
Pa3zpnen 3. Kuciaopoacoaep:xkamnue oprann4eckue coeuHeHn st
3.1 Crnuptsl. deHon 3
AJperunel.
3.9 KapOonogsie 7 1
KHCJIOTBI.
CroxHble 3¢upbl
3.3 VrneBonasl 3 1
Hroro mo pazneny 13

Pa3znen 4. A3orcoaepxamye Opranudeckue coeInHeHus
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AMUHEL
4.1 AMVHOKHUCIIOTHI. 3
benxn
Hroro mo pazneny 3

Pa3zgea S. BbicokoMOIeKyJISIpHBIE COeIMHEHU S

II;macTmaccsl.
5.1 Kayuyxmn. 2
Bonokna
Hroro no pazaeny 2
OBIIEE
KOJIMYECTBO HACOB 34 2

10 ITIPOTPAMME
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TeM Konrtpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NnporpamMmMbl padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XMMUH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [Tepuonnueckas 3
cucTema
XUMHYECKHUX
anemenToB /l. U.
Menpgeneena
Ctpoenue
BEIIECTBA.
1.2 n 4
MHuoroo6pasue
BEILIECTB
XUMHYECKHE
1.3 6 1 1
peakuuu
Uroro mo pazneny 13
Paznen 2. Heopranuveckasi Xumust
2.1 MeTainisl 6
2.2 Hemeramist 9 1 1
CBs3b
HEOpPraHNYECKHUX
2.3 P 2
Y OpraHUYEeCKUX
BEIIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHS U )KHU3Hb 4
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3

I10 ITIPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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