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HOACHUTEJIBHASA 3AIITMCKA

[IporpamMma mo xuMuM Ha ypOBHE CpeaHero oliiero oOpazoBaHusi pazpaboraHaHa ocHoBe denepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanunB Poccutickoit denepanumny, TpeOOBaHUM K pe3ylibTaTaM OCBOCHUs (peaeparbHON
oOpaszoBaTeibHOM TporpaMMmbl cpeaHero obmiero o6pazoBanus (DPOII COQO), mpencraBineHHblx B DenepaibHOM
rocyJapcTBeHHOM oOpasoBaTtesnibHOM cTannapre COO, ¢  yuérom  KoHuenuuu  mpenojaBaHus  y4yeOHOTO  MpeaMera
«Xumus»B 00pa3zoBaTeNbHBIX Opranu3anusx Poccuiickoit denepaiuu, peaau3yrImX OCHOBHbIE 00pa30BaTe/IbHBIC TPOTPaAMMBI,
U OCHOBHBIX MOJOXeHU «CTparerun pa3BuTUs BocnutaHud B Poccuiickoit @enepaunu Ha nepuon ao 2025 roga»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 No 996 - p.)

OcCHOBY MOJX0JI0B K pa3paboTKe MpOrpaMMbl N0 XMMHHU, K ONPEACIICHUIO OO0IIel cTparerun oOydeHUs, BOCIUTAHUS U
pa3BuUTHsA OOydYaromuxcs cpeicTBaMu ydeOHoro mpenmera «Xumwusi» st 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple mojoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJeH, COJACp)KaHMs, pPe3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUM K YPOBHIO TTOJATOTOBKH BHITTYCKHUKOB.

B cooTBeTCTBUM C NaHHBIMU TOJOXKEHUSIMU IporpamMma Mo XUMHUHU (0a30BBbIA YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus:

yCTaHABJIMBAET 0053aTeNibHOE (MHBapUAHTHOE) MPEIMETHOE COJAEpIKaHUE, ONpPEAeNSeT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
€ro XapakTEePUCTHKU Ha KaKJOM dTale M3ydyeHHUs NpelMeTa, MpeaycMaTpUBaeT MPUHIIMIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacmpeniesieHus ero Mo Kjiaccam, OCHOBHBIM pa3jieliaM U TeMaM Kypca;



OaéT TPUMEpPHOE paclpelesieHHe Y4YeOHBIX YacoB [0 TEMAaTHYECKUM  paszeniaM, pEKOMEHAYeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YYEHHUS] OTACNIBHBIX TEM Kypcac y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€U, JOTUKU
y4eOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTel oOyyaromuxcs 10-11 kmaccos;

Oa€T METOJAMYECKYI0 WHTEPIPETAlUI0 LeJedl H3ydeHUs MpeaMeTa Ha YpPOBHE COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHUsA, COACPKATENbHOW XapaKTEPUCTHUKU IJIAHUPYEMBIX pPEe3yJbTaTOB OCBOCHHMS OCHOBHOM
o0Opa3oBaTelbHOM MpOrpaMMbl CpeAHEro oOmero oOpa3oBaHUsl (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENbHON AESATENbHOCTH OOYYarollerocss Mo OCBOCHHUIO cojJepkaHus mnpeamera. Ilo BceM Ha3BaHHBIM
NO3UIMSIM B TMporpaMMmMe [0 XUMHUU COOJIIOJIEHa MPEeMCTBEHHOCThC (perepanbHOl pabouell mporpaMmMoil OCHOBHOTO
oOurero oopazoBanust mo xumuu (Uit 8—9 kinaccoB 00pa3oBaTeNIbHBIX OpraHU3aluid, 0a30BbIil YPOBEHb).

XuMuueckoe 00pa3oBaHME, MOTYYaEMOE BBIMTYCKHHUKaMU 00111€00pa30BaTeIbHON OpraHu3aluu, SBISETCS HEOThEMIIEMOM
4acThl0 UX 00pa3oBaHHOCTU. OHO CIIYKHUT 3aBEpPIIAIOIIMM 3TAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX [IEHHOCTEH, MPUCYIINX IIEIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTHUIIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
Opupobl, (POPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YeJIOBEKa, a TakKe OKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3J0pPOBbIO U MPHUPOAHON cpene. Peanmnsyercs xumudeckoe o0Opa3zoBaHHE OOYyYarOIIMXCS Ha YpOBHE
cpenHero o61ero o0pa3oBaHus CpeACcTBAMHU y4eOHOTO IIPeIMeTa « XUMHUS», COJIepKaHUe U MOCTPOECHHUE KOTOPOTro OMpeieNieHbI B
nporpaMMme Mo XUMHUHU C Y4€TOM CHelM(PUKH HAyKW XUMHH, €€ 3HAu€HUs B MO3HAHUM TPUPOJABI UB MaTEpPUAIBHOW KU3HU
oOIIecTBa, a TaKke € y4€ToM OOIMX Ielied U MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO
obmero ob6pazoBanms B Poccmiickoit ®denepanuu. Tak, Hanpumep, pu (OPMHPOBAHUM COACPKAHHUSA TpEeaAMETa «XHUMHS»
YUTEHBI CIIEYIOIINE TTOJIOXKEHUS O Crienn(rKe N3HAYEHUH HaAYKH XUMUU.

XUMHS Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT o0co0yl pojib B COBPEMEHHOH IMBHIM3AINH, B
CO37aHUM HOBOW 0a3bl MaTepuaabHOW KynbTypbl. OHa BHOCHT CBOM BKJaJ B (POpMUPOBaHHE PAIMOHAIBHOTO HAYyYHOTO
MBILUICHNS, B CO3JaHME LIEJOCTHOTO MPEICTaBICHU 00 OKpYXalolleM MHpE KaK O €JUHCTBE MPHUPOJbI U YelIOBEKa, KOTOpOe
(GopmMupyeTcsi B XUMUHM Ha OCHOBE MOHMMAHHUS BEIIECTBEHHOT'O COCTaBa OKPYIKAIOLIEro MUpa, OCO3HAHUS B3aMMOCBS3H MEXTY
CTPOEHHUEM BELIECTB, UXCBOMCTBAMU U BO3MOKHBIMHU O0JACTIMU IPUMEHEHUS.

TecHO B3aUMOJIEUCTBYSI C NPYTUMHU €CTECTBEHHBIMM HayKaMU, XUMHS CTalla HEOThEMJIEMOM YacTbl0 MUPOBOM KYJbTYPHI,
HEOOXOAMMBIM YCIIOBHEM YCHEIIHOTO TpyJda M J>KU3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XuUMHUS KaK Hayka
co3ujaTelbHasg, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pEHIeHHe TIO0aTbHBIX MPOOJIEM YCTOWYHUBOTO PAa3BUTHSA
YeJI0BEUECTBa — ChIPhEBOM, SJHEPTreTUUECKOM, MUIIIEBON,3KOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBBSI.



B cooTBeTcTBHE ¢ OOIMMH IEIIIMU U MIPUHITUIIAMU CPEIHET0 0011ero oopa3oBanusiconepxkanue npeamera «Xumus» (10-11
KJIacChl, 0a30BBIM YpPOBEHb W3YUCHHUS]) OPUCHTHPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO MOJTOTOBKY OO0YYaroIIuXcs,
HEOOXOJUMYIO UM JUIsl BHIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B )KU3Hb COLIMYyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIoNMMH NpeaMeTa « XUMHUs» SBISIOTCS 0a30Bbie Kypehl — «Opranndeckas xumusi» U «OO011as 1 HeopraHudyeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHMUsI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HayKd: CHUCTEMa 3HAaHHUM 10
HEOPraHUYECKON XUMUU (C BKIIOUYCHUEM 3HAHUW U3 OOIIeH XUMHUHU) U OopraHudeckod xumuu. opmMupoBaHUE JTAHHOW CHCTEMBbI
3HaHUMW MPU U3YUYCHUU TIpeaMeTa 00eCleunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTO00Opa3usi BEIIECTB HA OCHOBE OOIIUX
MTOHSTUI,3aKOHOB U TEOPU XUMUHU.

Crpykrypa comepxkanus KypcoB — «Opranuueckas xumusi» u «OOmias ¥ HeopraHuuyeckas Xumus» chopMUpOBaHA B
nporpaMMe IO XMMHH Ha OCHOBE CHCTEMHOIO TMOJXO0Ja K HM3YYCHHIO Y4eOHOTO Marepuaia W OOYCIOBJICHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUW Ha ONMpeeIEHHBIX TCOPETUUECCKUX YPOBHAX. Tak,B Kypce OPraHMYECKONW XMMHUU BEIECTBA
paccMaTpuUBalOTCSI HAa YPOBHE KJIACCHMYECKOW TEOPUHM CTPOCHUS OpPraHUYeCKUX COCIWHCHHM, a TakkKe Ha YpPOBHE
CTEPEOXUMHYECKUX UAJICKTPOHHBIX MPEICTaBICHUN O CTpoeHUH BemecTB. CBesieHnus 00 n3y4aeMbIX B Kypce BellecTBax JaroTCs
B Pa3BUTHUH — OT YTJIEBOJOPOJIOB /IO CJIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHUN. B Kypce opraHnyeckol XMMUH MOJTydaroT
pasBuTHe cHOpPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs TEepBOHAYAJIbHBIC MPEACTABICHUS O XUMHYECKOMN
CBSI3U, KJIaCCU(UKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XUMHUUECKON peaKIIuu.

[Tox HOBBIM YTJIOM 3peHHS B INpeaMere «XuMus» 0a30BOr0 YpOBHsSI pacCMAaTPUBACTCS W3YYCHHBIH Ha YPOBHE OCHOBHOTI'O
o0miero oOpa3oBaHHs TEOPETUUYECKUH MaTepuand U (HaKTOJIOTMYSCKHE CBEJCHHUS O BEIIECTBAX MU XMMHUUYECKOW peakuuu. Tak, B
JaCTHOCTH, B Kypce «OOImas W HeopraHudecKas XUMHUS» 00Yy4aromMMCS MPEIOCTaBIISICTCS BO3MOXHOCTb OCO3HAaTh
3HAQYCHUE  IEPUOAUMYCCKOIO  3aKOHA ¢ OOIIETEOPETUUCCKUX M METOMOJOTHYCCKUX ITO3MINH, TIIYy0Ke MOHATh HCTOPHUICCKOE
M3MEHEeHHE PYHKIIMA TOr0 3aKOHA — OT 0000MIAOIIEH 10 00BSCHSIONIEH U MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUNW O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOWCTBAX M NPHUMEHEHHUH, a TaKXE O
XUMHUYECKUX PEAKIUIX, UX CYINIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKaHMs NOMoJHsIeTcsS B Kypcax 10 u 11 kiaccoB anemMeHTaMu
coepKaHusl, UMEIOIIUMH KYJIbTYPOJOTHUECKUNM U TIPUKIATHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U
XUMUHM C JIPYTUMU HayKaMH, PACKPBIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUUYECKOU JESITEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKCHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TCOPHHM W MPAKTHUYCCKUX MPHIOKCHUNW XUMHH, ITOMOTAIOT
BBIIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBA3AHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh MH(DOpPMAIMIO U MPUMEHATH €€ s
MOTMIOJIHEHUSI 3HAHUM, PEIICHUsS] UHTEIICKTYallbHbIX U DKCIEPUMEHTATBHBIX MCCIEN0BATEIbCKUX 3a7ad. B 1einom conepkaHue
ydueOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS HW3Y4YEHUS] OPUEHTUPOBAHO Ha (QopMHpOBaHHE y OOY4YaAIOIIUXCS
MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS (GUIOCOPCKUX MJIeH, TaKMX KaK: MaTEepUaJbHOE €JUHCTBO HEOPraHWYECKOro W
OpraHUYeCcKoro Mupa, oO0yCJIOBIECHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM, MO3HABAEMOCTb MPUPOJHBIX SBICHHUI
MyTEM SKCIEPUMEHTa U PEIICHUs] MTPOTUBOPEUUM MEXKAY HOBBIMH (PaKTaMH U TEOPETUYECKUMH MPEANOChUIKAMU, OCO3HAHUE
POJIM XMMUHU B PEIICHUH YKOJIOTHYECKUX MPOOJIEM, a TakkKe MpoodiieM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3AaHUs
HOBBIX TEXHOJIOTUH U MaTEPHUAJIOB.

B nane pemenus 3amad BOCHUTAHUS, PAa3BUTHS W COLMANIM3AIMM OOYYAIOMMXCS MPHUHATHIE MPOTPAMMON MO XUMHUHU
MOJXO/bl K OMPEACICHUIO COJIEPXKAHUS U MOCTPOCHUS MIpeAMeTa MpeaycMaTpuBalOT GOPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX
NEUCTBHUM, HMMEIOIUX 0a30BO€ 3HAYCHHE [JIi PA3JIMUHBIX BUJIOB JCSATEIBLHOCTH: PEIICHHUS MpoOJieM, TIONCKA, aHaIu3a |
o0paboTku wHPOPMAIMK, HEOOXOIUMBIX JJIsi MPUOOPETCHHS OMbITa TMPAKTHUUECKONM U HCCIIENOBATEIbCKON JIESATEIBLHOCTH,
3aHUMAIOIIEH Ba)XXHOE MECTOB IMO3HAHUU XUMUH.

B npakTtuke npenojaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs TAK M HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, NPHU ONPEEICHUU CONECPKATEIHHON XapaKTEePUCTUKH 1IeJIel N3y4eHUs IIPeIMETa HalpaBlIeHUEeM MePBOCTEIIEHHON
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS HOPMHUPOBAHUE OCHOB XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
NPAKTUYECKON NIESITEIBHOCTH YE€JIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C METOAMYECKON TOUKHU 3PEHUS
TaKOW MOJXO0/I K ONPENIETICHUIO LEJIEH N3YUEHUs MPEIMETA SIBISETCS BIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMH LEISIMH H3ydeHHUs mpeamera «Xumus» Ha 0asoBom ypoBue (10-11 ki)
SABJISIIOTCS:

dbopMHUpOBaHUE CHCTEMbl XUMHUYECKUX 3HAHMMA KaK Ba)KHEHINIEW COCTAaBISIONIEH €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, B
OCHOBE KOTOPO¥ JiexkaT KIIIOUEBbIC TOHITHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HayKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 00OOIIEHWI MHUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C WMCTOpUEH WX Pa3BUTHS U
CTaHOBJICHUS,

dbopMupoBaHNME U pa3BUTHUE TMPEACTABICHWI O HAYYHBIX METOJAaX IMO3HAHUSA BEIIECTB M XUMUYECKUX PEaKIuH,
HEOOXOUMBIX I TIPUOOPETEHHUS] YMEHUU OPHUEHTHUPOBATHCS B MHUpPE BEMIECTB M XMMHUYECKHX SIBICHUH, UMEIOIIUX MECTO B
MPUPOAE,B NPAKTUUYECKON U ITOBCEAHEBHOM KU3HU,

pa3BUTHE YMEHUH U CIIOCOOOB JEATEIIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U OOBSICHEHHEM XMMUYECKOTO SKCIEPUMEHTA,
co0JI0ICHUEM TPaBHIl 0€30MaCHOTO OOpAIllEeHUS C BEIIECTBAMH.



Hapsiny ¢ atum conep:kaTtenbHas XapakTEPUCTUKA LEJIer U 3a1a9 U3YYEHUs IPEeAMETa B IPOrpaMMe N0 XUMUH YTOYHEHA U
CKOPPEKTHPOBAaHA B COOTBETCTBUH

C HOBBIMM MPUOPUTETAMU B CUCTEME cpeaHero ooOumero obOpaszoBanus. CerojiHs B MpenofaBaHUU XMUMHHU B OOJbIIEH
CTENEeHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJEp:KaHHUs OOydeHHs, OPUEHTHPOBAHHON Ha MOATOTOBKY
BBIITYCKHUKA OIOIIE00Pa30BaTENbHOW OpraHU3alluy, BIAJCIONIEr0 HE HAOOPOM 3HAHMU, a (PYHKIIMOHAJIBHONM IPAMOTHOCTBIO, TO
€CTh CII0CO0aMM U YMEHUSIMU aKTUBHOTO MOJyYSHUS! 3HAHUM U MPUMEHEHUS UX B PEabHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX
3a/1ad.

B aT0i1 CBsI3M npu M3yueHUU npeaMera « X UMUsH JOMUHHUPYIOLIEe 3HaUeHUe MPUoOpEeTaloT TaKKUe 1IeJI U 3a/1a4uu, Kak:

afanTaius oO0y4yarolUXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (POPMUPOBAHHE UHTEIUIEKTYaJlbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUAX, CBA3AHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y 00ydaromMUXCs KIHOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIETECHIIHM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE TS
Pa3TUYHBIX BUJOB IESATEIbHOCTHU: PEIICHU Ipo0ieM, TMOUCKa, aHaiu3a W 00paboTku  HMHOpMALMU, HEOOXOAMMBIX
JUTSL TPUOOPETEHUSI OTIbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MO3HAHUHU XMMHH, a TAKXKe NIl OLEHKH C MO3ULIUN
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB MU XMMHUYECKHX MPOIECCOB Ha OPraHU3M 4YeJIOBEKAa M MPUPOIHYIO
cpeny;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OO0ydarommuxcs: CrOoCOOHOCTH
CaMOCTOSITEJILHO TMPHOOpETaTh HOBBIE 3HAHUS 1O XUMUU B COOTBETCTBUU C KMU3HEHHBIMU TMOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIEC HH(POPMAIITMOHHBIEC TEXHOJIOTUH JIJIs TIOUCKA U aHalu3a Y4eOHON 1 Hay4YHO-TIONYIIPHON HHPOPMAIIMH XUMHYECKOTO
COIEPKAHUS;

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOIMMUXCS AaCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII0AaTeIbHOCTH,
coOpaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, NIPH TJIAHUPOBAHUH U MPOBEICHUN XUMUYECKOTO
JKCIIEPUMEHTA;



BOCIIUTaHUE y OOyyaromuxcs yOeKIEHHOCTH B TYMAaHUCTUYECKON HANpaBiICHHOCTU XMMUHU, €€ BaXXHOW POJU B PELICHUHU
rJI00AIbHBIX MPOOJEM PpalMOHAIBHOTO MPUPOJONOIb30BaHUs, TIOMNOJHEHHUS] SHEPreTUYECKUX PECYPCOB U COXpPaHEHUs
MPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOT0 OTHOLIEHUSAK MPHUPOJAE U CBOEMY 370POBBIO, a TAKKE
MPUOOPETEHMS ONBITa UCIIOJBb30BAHUS MOTYYEHHBIX 3HAHUM JUIsI TPUHATUS TPAMOTHBIX PEIIEHUNA B CUTYalMsX, CBSI3AHHBIX C
XUMHUYECKUMU SIBIICHUSMU.

Henn u 3amauum M3ydeHUsd MpeaAMeTa «XUMHUSD» TMOJYyYUSIU MOAPOOHYI0 METOJMYECKYI0 HHTEPIpPETAlMI0 B pasjelne
«I[Inanupyemble pe3ynbTaTbl OCBOCHMsI MIPOrpPaMMBbl 110 XUMHHU», Ojgarogaps yeMy oOecledeHO UETKOE IPEJCTaBICHHE O TOM,
KAKHAE 3HAHUSA U YMEHUSI UMEIOT MPSIMOE OTHOLIEHHE K pean3allMi KOHKPETHOW LIEJIU.

B y4eOHOM TutaHe cpemHero oOImero oOpa3oBaHHS MpeaMET «XHUMHs» 0a30BOTOYPOBHS BXOJHT B COCTaB IPEIMETHOMN
obnactu «EcTeCTBEeHHO-Hay4YHBIC MPEIMETHIY.

OOmiee yrcmo vacoB s u3ydeHuss xumun — 68 uvacoB:B 10 kiacce — 34 yaca (1 yac B Hexemo), B 11 kimacce — 34 gaca
(1 gac B HezEIIO).

COJEPXKAHUE OBYUYEHMUSI!

10 KJIACC

TeopeTruyeckue 0CHOBbI OPraHUYECKON XUMHHU

[Ipenmer oOpraHudeckOM XWMHUU: €€ BO3HUKHOBECHHME, pA3BUTUE M 3HAUYCHUE B IIOJYYCHUM HOBBIX BELIECTB U
MarepuanioB. Teopust cTpoeHus opranudeckux coeauHeHuir A.M. bytnepoBa, €€ ocHOBHbIE MOJ0XeHUS. CTPYKTypHBIE
(dbopMyIIBI OpraHUYECKUX BEMIECTB. | OMONIOTHSI, M30MEpHs. XUMUYECKast CBS3b B OPraHUYECKUX COCTUHEHUSX — OJMHAPHBIC U
KpPAaTHBIE CBSI3H.

[IpeacraBnenne o  kiIaccuuKalMu  OpPraHUYECKMX  BemlecTB.  HoMeHknaTypa  OpraHMYeCKMX  COECIMHEHUH



(CI/ICTeMaTI/I‘—ICCKaH) 1 TPUBUAJILHBIC HA3BAHUSA Ba)XKHCHUIIIMX HpeI[CTaBHTGHGﬁ KJIaCCOB OPTraHUYCCKUX BCUICCTB.

IKCIMEePUMEHTAIbHbIE METOIbI H3YUYEeHHUS BelIeCTB U UX MPeBpaIieHuii

O3HakoMIIeHHE ¢ 00pa3IiaMy OPTaHUIECKHIX BEIIECTB U MaTepHajJIaMH Ha UX OCHOBE,MOJICJIMPOBAHIE MOJICKYJ OPraHMUECKUX
BCIIECTB, HAOIIOJCHUE W OINMHCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPANICHUIO OPTaHMYECKHX BEIICCTB MPH HATrPEBAaHUHU
(ru1aBieHue, 0OYTrJIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psii. MeTaH u 3TaH — NPOCTEHIITNE MPEICTABUTENH aJTKaHOB: (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIuy 3aMeIIeHUs U TOPEHHUs ), HaX0KICHUE B TIPUPO/IC, MOTYyYCHUE U TPUMEHCHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psAll. DTWICH U NPONUJIEH — MNPOCTEHIe MPEACTABUTENIN aJIKCHOB:
bu3HYecKre U XUMHUUECKHE CBOMCTBA (pEeaKIui THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIUHA, OKUCIICHUS U TIOJMMEPU3AIIUHN ),
MOJIyYEHUE U IPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 wu MeTunOyraguen-1,3: CTpoeHHE, BaKHEWIME XHWMHUYECKHE CBOMCTBA (peakius
noymMepu3anum). [loydeHrne CHHTEeTUYECKOTO KayayKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHHN PsAJ. ALECTWICH — MPOCTEHINUN MpeaCTaBUTENh aTKHHOB:
COCTaB, CTpOCHHE, (PU3MUECKHUEe U XMUMHUYECKHUE CBOWCTBA (pEeaklUM TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTaIlid, TOPEHHUS ),
MOJIydeHUE U MPUMEHECHHUE.

ApeHbl. BeH3on: cocTtas, cTpoeHne, GU3MYECKUE U XMMUYECKME CBOMCTBA (peaKkuuu rasioreHUpoBaHUs U HUTPOBAHUSA),
nonyyeHue u npumeHeHune. Toayon: cocmas, cmpoeHue, (husuyeckue U xumu4veckue ceolicmea (peakuyuu 2a/102eHUPOB8aHUSA U
HUMPOBAHUSA), noay4YyeHue U rnpumeHeHue. TOKCUYHOCTb apeHoB. [eHeTuyecKas CBA3b MeXAay YrnesogopoJamu,
NPUHaANEXKALWMMM K Pa3IMYHbIM KNaccam.

! KprUBOM B TeKCTe BblaeNeHbl 3N1EMEHTblI CoAepKaHUA yLIE6HOI'O mMmaTepunana, KOTOpble WN3Yy4atkOTCA B O3HAKOMUTE/IbHOM MJlaHE U HE BK/IKOYAKOTCA B

coCTaB npeameTHbIX pesynbTatoB ocBoeHns POM COO Ha 6a3oBOM ypOBHe.



[IpupoaHble UCTOYHUKH YriaeBoaopooB. [IpupoaHeiili ra3 u nomyTHele He(TsHble Ta3bl. HepTh m €€ mpoucxoxiaeHue.
CnocoObl nepepaboTKN HEPTH: EPETOHKA, KPEKUHT (TEPMUUECKUH, KaTaTuTHYeCKui), muponau3. [IpoaykTel nepepaboTku He(TH,
UXTPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBII1 yroJib ¥ MPOYKTHI €ro NepepadoTKy.

JKCNEePUMEHTAIbHbIE METO/Ibl H3YYeHHUs BeleCTB U UX NpeBpalleHui
O3HakoMiieHHe ¢ 00pa3laMu IJIaCTMACC, KaydyKOB M pe3uHbl, KoJmeKuu «HedTb» 1 «YToab», MOJeTupOBaHUE MOJIEKYII
yTJIE€BOJIOPOJIOB U rajOr€HONPOU3BOIHBIX, TPOBEACHNE MPAKTHYECKOI Pad0ThI: MOTyUYCHUE STUJICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTnnble 3agaun
Boluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOAYKTA
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

Kucaopoaconepsxkanue opranudeckKue coeUHECHUS

[IpenenpHble OqHOATOMHBIE CHUPTHL. METAaHOT U ITAHOJ: CTpOeHUE, (PU3MYECKUE W XMMHUYECKHE CBOMCTBa (peakiuu C
AKTUBHBIMU METaUIaMU, TaJON€HOBOJIOPOJAMH, TOpPEHUE), MpUMEHEHHE. BOoIOpoaHbIE CBS3M MEXKAY MOJIEKYJIaMU CIUPTOB.
JleficTBre METaHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUICHTIUKOIb U TJIHIEPUH: CTpOeHUe, (U3NUecKrue U XUMUYECKHE CBOMCTBA (B3auMMOJIEHCTBHE
CO IICJIOYHBIMU METaJJIaMH, KayeCTBEHHAs pEaKIus Ha MHOTOATOMHbIE CHHUpTHI). JleilicTBMe Ha OpraHu3M uejoBeKa.
[IpuMeHeHuE TIIHLEpUHA U STUJICHTJIUKOIIA.

deHouT: CTpoeHHUE MOJIEKYJIbI, (GU3NYECKHEe U XUMUYEeCKHe cBoicTBa. TokcnuHocTh(eHona. [lpumenenue genona.

Anpaerunsl U kemowusl. DoOpManbAETUI, alETANbICTHI: CTpOeHUEe, (PU3NYECKHe M XUMHUYECKHE CBOMCTBa (peakuuu
OKHUCJIEHUS U BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKILIUH ), IOJYUYECHHE U IPUMEHEHHUE.

AuemoH: cmpoeHue, ¢pusuyeckue U Xumudeckue ceolicmea (peaKyuu OKUCAEHUA U 80CCMAHOB/EHUA), rnoayyeHue u
npuMeHeHue.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAasT W YKCYCHAasi KHCIOTBI: CTpPOCHHE, (PU3NYECKUe H
XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIHE JIJIsT KIIACCAKHUCIIOT, peaKius dTepudukanun), moxydeHue u npumeHenue. CreapuHoBas
M OJICMHOBAsi KUCJIOTHI KaK MPEJACTaBUTEIN BBICHIMX KApOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

CnoxHbie 3(QUpbl KaK MPOU3BOJIHbIE KAapOOHOBBIX KHUCHOT. ['maponu3 cinoxHbix 3¢upoB. JXupel. ['maponus KUpoB.
[TIpumenenue xupoB. buosnornueckas posb )KHPOB.



VYrieBoasl: cocTaB, KilaccU(pUKalMsg yrieBoAOB (MOHO-, IU- U THoJucaxapujibl). [J10K03a — MpocTelinii MOHOCaXapua:
OCOOEHHOCTU CTPOCHUS MOJIEKYJIbI, (DU3NUECKUEN XUMUYECKHE CBOMCTBA (B3auMoeicTBue ¢ ruapokcuaom meau(ll), okucnenue
aMMHAYHBIM pacTBOpoM OKCHJIa cepeopa(l), BOCCTaHOBJICHHUE, OpoxeHue TJIFOKO3BI),



BbicokomoJieKy IsipHbIe COeINHEHUS

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJICKYJSIPHBIX COCIUHEHUN: MOHOMEp, TIOJMMEpP, CTPYKTYPHOE 3BEHO, CTCIICHb
MOJIMMEPHU3AIMK, CPEIHSIS MOJeKyisipHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHEHUH —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHICHCAITHSI.
Maacmmaccesl (noausmuseH, noaAunponuaeH, rnoaAuBUHUAXA0PUD, noaucmuposa). HamypaneHsili U cuHmemu4yeckue Kay4yyku
(bymadueHosbili, xnoponpeHosbili u u3onpeHossili). BosokHA: HamypasbHble (XA0MOK, wepcms, WEsK), UCKYcCMmeeHHble
(auemamHoe 80/0KHO, BUCKO3a), CUHMemu4ecKue (KarnpoH U /1a8CaH).

HaXOXJICHHE B IPUPO/Ie, TPUMEHEHHE, Orosornueckas posib. orocunre3. ®pykTo3a Kak U30Mep TIIHOKO3bI.
Caxapo3a — npedcmasumesb 0ucaxapuoos, 2u0posu3, HaxoroeHue 8 Npupooe U npuMeHeHue.

Kpaxman u nemrono3a kak mpupogHbie mojuMepbl. CTpoeHHE KpaxMalia W IeJUTI0JIO3bl. DU3NMYEeCKUe U XUMHUYECKHE
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHASIPEAKIIUS C UOJIOM).

JKCNEePUMEHTAIbHbIE METObI H3YUYeHHS BeleCTB M X NpeBpPalIeHU I

[IpoBenenne, HaOMIOACHUE K ONUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAYECTBEHHBIE peaKIuu
OIHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHoyia OKcuAoMm Mmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOIEHCTBHE TJIULEPHUHA C
ruapokcugom Menu(Il)), ampmeruoB (OKUCIECHHE aMMHAYHBIM pacTBopoM okcuma cepedpa(l) m rumpokcumom memu(Il),
B3aMMOJICHCTBHE Kpaxmaja ¢ HOJ0M), POBEICHUE PAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTnblie 3agaun
Breruncnenus 1mo ypaBHEHHIO XMMHYECKOM peakmuu (Macchl, 00bEMaA, KOIMYECTBA HCXOJHOTO BEIIECTBA MIIM IPOJYKTA
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJUYSCTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM MPOYKTOB PEaKITUH ).

A3o0Tcoaep:Kalle opraHuyeckne coeuHeHmsi
AMUHbI. MemunamuH U GHUAUH: cOCMas, cmpoeHue, (huzuveckue u xumuyeckue ceolicmea (2opeHue, s3aumodelicmsue ¢
8odoli u Kuciomamu).

AMUHOKHCTIOTHI KaK aM(pOTEepHBbIE OpraHMYECKHue coeAnHEeHHS. DU3NYECKHe M XUMHYECKHE CBOWCTBA aMHUHOKHCIOT (HA
npuMepe MuiuHa). buonorunueckoe 3HaueHMEaMUHOKUCIOT. [lenTusl.
benku kak npupojHble BBHICOKOMOJEKYJSIpHbIE coefquHeHus. llepBuuHasi, BTOpUYHAsh W TPETUYHAsE CTPYKTypa OEJIKOB.



XUMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpalts, KAYECTBCHHBIC PEaKI[MU Ha OCTIKH.

IKCIMEePUMEHTAIbHbIE METOIbI H3YUYEeHHUS BelIeCTB U UX MPeBpaIieHuii
HaGmronenre W onucaHue ASMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OeIKOB NpH HarpeBaHWM, IBETHBIC PEaKIIHH
OEJIKOB.

JKCNEPUMEHTAIbHbIE METOAbI H3YYCHU BELECTB M UX NIPeBpPaLleHU I
O3HakomIieHHE ¢ 00pa3liaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeaMeTHbie CBA3H
Peanuzanusa MeXnpeaMETHBIX CBA3€d IpPU HU3YYEHUM OpraHudeckol xumuu B 10 Kjmacce oCylIecTBIISIETCS 4yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M TMOHSATUH, SBISIOMIMXCA CUCTEMHBIMH JUISI OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OOmue ecTecTBEHHO-HAYYHbIC TMIOHSTHUS: SBJIICHHWE, HAy4YHbI (akT, TUMOTe3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJaccuuKaIys, NepuogUIHOCTb, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE.
dusnka: marepus, SHEprusi, Macca, aToOM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKHUE BEIUUNHBI U €JUHUIIBI UX U3MEPEHUS.
buonorusa: xnerka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,()OTOCHUHTE3, OMOJOTUYECKH AKTHBHBIE
BeliecTBa (OeNKH, yriaeBoIbl, JKUphL, pepMenThl).['eorpadus: MuHepanbl, TOpHbIE IIOPOJbI,  IIOJIE3HBIE HCKOIIAEMBIE,
TOIUIMBO,
peCypChl.
TexHomorus: MNMILEBBIE IPOAYKTHI, OCHOBBI PAaLMOHAJIBHOIO IHUTAHWUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE IIpenapaTel, MaT€pUaIbl U3 UCKYCCTBEHHBIXU CUHTETUYECKUX BOJIOKOH.



11 KJIACC

TeopeTnyeckmne 0CHOBbI XUMUU

XUMHUYECKUH 3IIeMEeHT. AToM. Sapo aroMa, M30TOMNbI. DIEKTpOHHAs 000J0YKa. DHEPreTMYecKue YpOBHHU, MOYPOBHH.
AtomHBIE opOuTanH, S-, P-, d- sneMeHTH. OCOOCHHOCTH paclpeleNieHHs JIEKTPOHOB MO0 OpOUTANsIM B aTOMax d3JEMEHTOB
NEPBBIXYETHIPEX MEPUOJIOB. DIIEKTPOHHAS! KOH(PUTypalHsi aTOMOB.

Ilepnoanueckuii 3akoH u Ilepuoguueckass cucrema xumuueckux sieMmeHTOB .M. MenaeneeBa. CBsA3b MEPUOANUECKOTO
3akoHa u Ilepuonuyeckoi cucreMbl XxuMmuyeckux aneMeHToB [[.M1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuoaM. 3Ha4€HUE NEPUOIUUECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKas CBA3b. BUIbI XUMUYECKOW CBSA3M (KOBAJICHTHAs HEMOJSIpHAsS M TMOJSpHasi, MOHHAafd,
MeTajuimueckas). MexaHn3mbl 00pa30BaHUS KOBAJEHTHOW XUMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKUEHNTOPHBIN).
BognoponHast cBsi3b. BaneHTHOCTE. DneKTpoOoTpULaTENbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KAaTHOHBI U AHWOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBACOCTaBa BEIIECTBA. THUIIBI KPUCTAINIMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTBOT THIA KPUCTAIIIMYECKONW PEIIETKU.

[TonsiTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE pacTBOpbl. MaccoBasi 1011 BEILIECTBA B PACTBOPE.

Kiaccudukaiys HeopraHnyeckux coenuHeHui. HomeHkiaTypa HeOpraHM4eCKUX BEIECTB. ['eneTnueckas CBSI3b
HEOPraHMYECKUX BEUIECTB, MPHHANJICKAIINX K Pa3IMYHBIM KJIacCaM.

Xumuueckass peakuusa. Kraccuduxamuss XMMHUYECKMX pEaKIUid B HEOPraHWYECKOW W OpPraHMYeCKOW XUMHUHU. 3aKOH
COXPAaHEHHUSI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IHYHbIX (akTopoB. OOpaTuMble peakinu. XuMuieckoe paBHoBecrue. DakTopsl,
BIIMSIIOIIME HA COCTOSAHUE XUMHYECKOro paBHoBecus. [Ipunuun Jle [laTenpe.

dnekTponuTuyeckaa auccoumnauma. CunbHble n cnaboie snektponutbl. Cpeda BOAHLIX PAcTBOPOB BELLECTB: KucCaas,
HeWTpanbHaA, weno4vyHasa. MoHamue o 8000poOHOM nokazamene (pH) pacmeopa. Peakumm MoHHOro obmeHa. uopoaus
Heop2aHUYeCcKUX U 0Op2aHU4YeCcKUX sew,ecms.



OKUCANTEeNbHO-BOCCTAaHOBUTE/IbHbIE peaKkuunn. [loHamue 06 71eKmMpoause pacrisziaeos u pacmeopos coned. lpumeHeHue
371eKmMponu3a.

JKCNEPUMEHTAJIbHbIC METOAbI H3YYCHU BELECTB M UX NIPeBPaLleHU I

Hemonctpanus Ttabmun «llepuoanueckas cuctema xumuyeckux dsneMmeHtoB .M. MenzaeneeBa», u3yueHue mojenei
KPUCTAJNIMYECKUX PEHIETOK, HAaOJIOJIEHNE U OMMCAHUE JEMOHCTPALIMOHHBIX U TJAOOPATOPHBIX OMBITOB (Pa3IoKEeHHE TEPOKCH A
BOAOpOAA B IPUCYTCTBUM KaTald3aTopa, ONpENENIEHUE CpEeAbl PACTBOPOB BEIIECTB C ITOMOIIBIO YHUBEPCAIBHOIO
UHANKATOpa, peaklud MOHHOro oOMEHa), MPOBEIECHUE MPAKTHYECKOW paboThl «BiusHue paznuyHbiX (PaKTOPOB HAa CKOPOCTh
XUMHUYECKOU pPEAKILIAN.

PacuéTHble 3agaun
Pacuérpl Mo ypaBHEHUSIM XHUMHUUYECKUX PEAKLIHH, B TOM YHUCIEC TEPMOXHMHUUYECKHE PACUETHI, PACUETHI C UCHOJIB30BAHUEM
MMOHSTHUS «MaccoBas JOJIS BEIIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilonoxenue HemertaioB B Ilepuogmueckoit cucreme xumudyeckux i3neMeHTtoB JI.M. MenneneeBa u
OCOOCHHOCTU CTPOCHHUS aToMOB. DU3MYECKUE CBONCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAUIOB (Ha MpUMEpPE KUCIOPOJia, Cephl,
dbocdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA Ba)XKHEHITUX HEMETA/UIOB (TalloT€HOB, Cepbl, a30Ta, (ocdopa, yriepoma u KpeMHHUS) B HUX
coeIMHEHUM (OKCUAO0B, KUCIOPOICOIEPKAMX KUCIOT, BOJOPOIHBIX COSTUHEHU ).

[IprmMeHeHne BaXXKHENIINX HEMETAIUIOB U KX COCIUHEHUM.

Meramnel. [Tonoxxenue meramioB B [lepmonnueckoit cucteme xummuueckux snemeHToB JI.M. MenneneeBa. OcoOeHHOCTH
CTPOCHHS DJICKTPOHHBIX 000J0Yek aTtoMoB MerauioB. OOmme Qusndeckue cBoilicTBa MeTauioB. CIutaBel METaJUIOB.
DIEKTPOXUMUUYECKUH PsiJl HAMPSIKEHU I METaJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPHUH, KaJlui, KaJdbllui, MarHUH, alIOMUHUHN, [UHK, XpPOM, KEJI€30, MEb)
1 UX COCJIMHECHUM.

Obuwme cnocobbl nonyvyeHua metannoB. Memannypeus. Koppo3us memannos.

Crocobbi 3awiumsi om Koppo3uu. NMpUMeHeHMe MEeTaN/IoB B ObITy U TEXHUKE.



3KCHepI/IMeHTaJILHbIe METOAbI H3YYCHUHA BEIIECTB M UX IIpeBpaH_IEHI/Iﬁ

I/IBYLICHI/IG KOJJIICKIIUH «MeTannsl u CIIJIaBBbID», O6p&3HOB HCMCTAJIJIOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4, Ha6J'IIOI[CHI/IC u
OonmrucaHnuec ACMOHCTPAOMOHHBIX H Ha60paTOpHBIX OIIBITOB (BSaI/IMOI[GI\/'ICTBI/Ie THUAPOKCHUJA aJllOMHMHUA C PpaCcTBOpaMM KHUCIIOT U
H.IGJIO‘I@ﬁ, Ka4CCTBCHHLIC PCAKIIMHU Ha KaTHOHLI MCT&J’IJ’IOB).

PacuéTHble 3a1a4un

Pacuétel Macchl BemiecTBa WM O0OBEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO W3
YYacTBYIOIIMX B PEAKIIMU BEHIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIIM OJHO M3
BEILIECTB UMEET MPUMECH.

XuMus 4 ’KM3Hb

Ponp xumuu B o6ecriedeHUN SKOJIOTHIECKOM, SJHEPreTUYECKON M MUIIEBON 0€30MMacHOCTH, pa3BUTHH MeauliuHbl. [loHsTHE O
Hay4YHbIX METOJIaX MO3HAHUS BEUIECTBU XMMHUUYECKUX PEAKIUAM.

[IpencraBnenust 06 OOIIUX HAYYHBIX MTPUHIIAINIAX TPOMBIILICHHOTO TOJYYSCHUSBAXKHEUIIINX BEIIECTB.

Yenosek B MHUPEC BCIICCTB U MATCPUAIOB!: BaKHEHIIINE CTPOUTCIIBHBIC MATCPHAJIbl, KOHCTPYKIMOHHBLIC MaTcpUuaJibl,
KpacCKu, CTCKIJIO, KCpaMHKa, MaTCpUaJibl OJIS 3JICKTPOHUKHU, HAHOMATCPUAJIbI, OPTaHNYCCKUC U MUHCPAJIbHBIC y,I[O6p€HI/IH.
Xumus u 3A0pPOBBC UYCJIIOBCKA: IIpaBUJIa HCIIOJB30BAHUA JICKAPCTBCHHLBIX IIPCIIApPATOB, IMpaBUJIa 0e30macHoro

HCIIOJIb30BaHUA IIPCIIapaToOB OBITOBOM XWUMHU B HOBCGIIH@BHOﬁ KHN3HU.

MexnpeaMeTHbIe CBA3U

Peanuzarys MeXIpeIMETHBIX CBSI3eH IIPU U3YyUYCHHUH OOIIe W HeopraHndeckol XuMuM B 11 Kimacce ocymiecTBiIseTcs 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAYYHBIX TMOHSTHH, TaK M TOHSATUN, SBISIOMIUXCS CUCTEMHBIMHU I OTAEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHSATHUS: HAy4YHBIM (akT, TumoTe3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, KiIacCU(UKAIHs,
MEePUOIUIHOCTD, HAOTIOCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPECHHUE, SIBJICHHE.

®dusuka: Marepusi, SHEpPrus, Macca, aTroM, 3JEKTPOH, MNPOTOH, HEUTPOH, WOH, H30TOI, PAaJIHOAKTUBHOCTH, MOJIEKYJIA,
SHEPreTUYECKUM ypOBEHB, BEIIECTBO, TEJIO, O0BEM,



arperaTHoe COCTOSTHUE BEIIEeCTBa, (PU3NYECKUE BETUUMHBI U €AUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.
buonorusi: kierka, opraHusMm, 3KOcHUcTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B

OpraHu3Me.
['eorpadusi: MuHepasbl, TOpHbIE TOPOIbL, TOJE3HBIE HCKOMAEMbI€, TOTUIUBO, PECYPCHI.
TexHonorusi:  XUMHYEcCKass  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJACTBO  CTPOUTEIBHBIX  MaTepHaOB,

CEJIBbCKOXO03IHCTBECHHOE IMPOU3BOACTBO, IMHIICBAs IMPOMBINIJICHHOCTD, q)apMaI_IeBTI/I‘IGCKaSI IMPOMBIIIJICHHOCTDb, ITPOHU3BOACTBO
KOCMCTHYCCKHNX IMperiapaTosB, IMpOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpUuaIoB, QJICKTPOHHAA MPOMBIIIIJICHHOCTD,
HAaHOTCXHOJIOI'MH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHWHNHA YPOBHE CPE/IHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS TPOTPAMM CPEIHETO OOIIero
oOpa3oBaHus (JUYHOCTHBIM, METANmpeIMETHbIM M MpeaMeTHbIM). HayuHo-MeToaudeckoil OCHOBOW [JIsi  pa3paboTKH
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS IPOrPAaMM CPEIHET0 00IIero 00pa3oBaHus SBISETCS CUCTEMHO- ACSTEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CHUCTEMHO-NIEATETLHOCTHBIM TOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS IMpeaMeTa
«XuUMHUS» HA YPOBHE CPEHETO 0011ero 00pa3oBaHus BbIIEIEHBI CIECTYIONINE COCTABISIONINE:

OCO3HaHHE O0YYAIOIIUMUCS POCCUMCKON TPaXXAaHCKON UACHTHYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTUIO, CAMOCTOSTEIILHOCTH
¥ CaMOOIIPEICIICHHUIO;

HaJIMYUe MOTHBAIIMU K 00yUEHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHWUH JHWYHOCTH HA OCHOBE KITIOYEBBIX IIEHHOCTEH M HCTOPUUYECKUX
Tpaaumui 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMIMXCS PYKOBOJCTBOBATHCSA B CBOEH NIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBEIMU



YCTaHOBKaMH, MPUCYILIUMHU LEIOCTHON CUCTEMEXUMUYECKOI0 00pa30BaAHMS;

HaJM4YKe MPAaBOCO3HAHUS HKOJIOTMYECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LEIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS NpeAMeTa «XUMHUA» AOCTUTAIOTCA B €IMHCTBE Y4eOHOW W BOCHUTATEIbHOU
NEATEIBHOCTU B COOTBETCTBUH C TYMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMH U HJI€alaMu
POCCHICKOT0O TPa)JIaHCKOTO OO0IIEeCTBa, MPUHATHIMU B OOINECTBE HOPMAMHM W NPaBWIAMH IOBEIEHUS, CIOCOOCTBYIOIIUMHU
MpoleccaM CaMOIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHMSI JINYHOCTH O0YUYaIOIIUXCH.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUSA MpeAMeTa «XUMHUS» OTPaKaroT CPOPMUPOBAHHOCTH ONBITA MO3HABATEIBLHOU H
NPAKTUYECKOU ESITebHOCTH 00YyYarOMIMXCsl MO pealin3allii NPUHATHIX B 00111€CTBE LIEHHOCTEH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMS
0CO3HAHUs 00YYaIOMUMHUCS CBOMX KOHCTHTYIIMOHHBIX MTPAaB M 00SI3aHHOCTEH, YBOKEHHUS K 3aKOHY U ITPABOIOPSIKY;
HPECTABIICHUS O COIMAIBLHBIX HOPMaX M IPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATCIILHOCTH TPH CO3JAaHHUM YUEOHBIX MPOEKTOB, PEIICHHH YYEOHBIX U
MO3HABATEIbHBIX 3a7a4, BBIMOIHEHHH XUMHUYECKHX YKCIICPUMEHTOB,;

CIOCOOHOCTH TTIOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX MPU aHAJIU3€ Pa3IMYHBIX BUIOB
y4eOHOMU JIeITeIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMSA

LIEHHOCTHOT'O OTHOILLIECHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEIUI0 OTE€UYECTBEHHON XUMHUH;

yBOXEHHUS K IMPOIIeCCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS XMMHH, OCO3HAHHS TOTO, YTO
JOCTKEHUSI HAYKA €CTh PE3yJIbTaT JJIUTENbHBIX HAaOIIOJCHUMN, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOMCKOB, MOCTOSHHOTO
TPyZAa YYEHBIX U IIPAKTUKOB;

WHTEpECca W MO3HABATEIHLHBIX MOTHBOB B IMOJYYEHUU U MOCIEIYIONIEM aHaIn3e MHPOPMAIUUA O TIEPEIOBBIX JOCTHKEHUIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHHUS, YTUYECKOIO ITIOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CHUTYyallMM, CBS3aHHbIE C XWMHUYECKUMH SBJICHUSMHU, U MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBIU LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE U IIOCTYIIKM CBOMX TOBApUILEW C NMO3UIUK HPABCTBEHHBIX U IPABOBBIX HOPM H
OCO3HAHUE MOCIEACTBUNA 3TUX IIOCTYIIKOB;

4) dopMHUpOBaHUA KYJbTYPbI 3I0POBbA:

MOHUMAHUS IIEHHOCTEH 3J0pOBOTO U Oe30macHOro o0pas3a KWU3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOILICHHS K
cOOCTBEHHOMY (PU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUS TTPaBUII 0€30MMacHOr0 0OpaIlleHHs C BEIIeCTBaMU B OBITY, MOBCEHEBHOM KM3HU U B TPYAOBOM JACATEILHOCTH;

MOHUMAHHUSI IIEHHOCTH MPAaBWJI WHAUBUYATBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEJCHUSI B CUTYaIlUSX, YTPOXKAOITUX
340POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIIEICTBUI U HENIPUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUSAIKOTOJIS, HAPKOTUKOB, KYpEHUS );

5) Tpya0BOro BOCIIMTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKOM IS TETbHOCTH, 00IIECTBEHHO MOJIC3HOM, TBOPUSCKOM 1
APYTUX BUAAX IESATCIBHOCTH;

YCTAaHOBKM Ha aKTMBHOC YYaCTHE B PEUICHHM MPAKTUYCCKHX 3a]a4 COIHMAIbHOWHAIMPABICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

UHTEpEeCa K TMPAKTHYCCKOMY M3YYCHHIO MNpodeccHid  pa3IMyHOrOo  POJa,B TOM YKCIIC HA OCHOBE IPUMCHEHUS
NPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHHSI K TPYAY, JIIOJSM TpyJa U pe3ysibTaTtaM TPYAOBO# AeATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY

WHIMBUAYATBHON TPAeKTOPUH 00pa3oBaHus,
Oyaymiei mpodeccun W pean3anud COOCTBEHHBIX JKU3HCHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K
XHMHWH, HHTEPECOB U MOTPEOHOCTEH 00IEeCTBA;



6) IKOJIOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH L[EECO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UICTOYHUKY CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJI00aJbHOrO XapakTepa 3KOJOTMYECKHUX MpoOJeM, BIMSHUS SKOHOMHMYECKHX IHPOLECCOB HA COCTOSHUE
IIPUPOJHON U COLIMATIBHON CPEIbI;

OCO3HAHMSI HEOOXOAMMOCTH  HUCIIOJIb30BAaHUS  JOCTMKEHUHM XMMHUM JJIA  PEIICHHs BOIMPOCOB  PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEWCTBUH, NPUHOCAIIMX BPEA OKpYKAKOLIEH MPUPOAHOM Cpele, YMEHHUS MPOTHO3UPOBATh
HEeOJIaronpusATHbBIE YKOJIOTMYECKHe MOCAEACTBUS MPEANPUHUMAEMbBIX AEUCTBUI U Mpel0TBpAIlaTh UX;

HaJIU4Msl Pa3BUTOTO DSKOJOTMYECKOIO MBIIUICHHS, SKOJOTHYECKOM KYJIbTYpPbl, OIbITA JEATEIBHOCTH 3KOJOTHYECKOU
HAIIPaBJIECHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMHU B IIO3HABATEIbHOM, KOMMYHHMKATHUBHONM W COLHMAIBHOW IPAaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOATH MI€OJIOTHU XeMOo(hoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

MOHUMaHUsI CrIeNU(PUKN XUMUU KaK HAyKH, OCO3HAHUS €€ poju B OPMUPOBAHUHN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS,
CO3/1aHUU L[EJTIOCTHOTO MpeCTaBIeHUS 00 OKpYXKaloleM MHpPE KakK O €IWHCTBE IMPHUPOJBI U 4YEJIOBEKa, B TO3HAHUU
IIPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOOJIEM COXPAaHEHUS MMPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUU ISl COBPEMEHHOM IUBUIIM3AIMU: B €€ TYMaHUCTUUYCCKOM HAIPaBJIEHHOCTH U
BXHOH POJIM B CO3JIaHMM HOBOHM 0a3bl MaTepHATbHON KYJIbTYpHI, PEIICHHH TJIOOATBHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, IHEPTrETHUCCKOM, MUIIEBONM U SKOJOTHYECKOH O€30MMacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CTICUCHUHN
YCIIOBUH YCHEITHOTO TPY/Ia M KOJIOTHISCKUKOM(POPTHON KU3HU KaKI0T0 YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJB30BaTh IOJydyaeMble 3HAHMS JJIi aHajdu3a M OOBSCHEHHS SBJICHUM OKPY)KAaIOIIEro Mupa u
MIPOMCXOIAIINX B HEM HM3MCHCHUMH, YMEHHS JejaTh 00OCHOBAHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX (PAKTOB M HMMCIOIIUXCS
JTAHHBIX C LEJIbI0 MOTYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHYECKHE 3HAHUS JJIS perieHus mpoOJieM B pealibHBIX J>KU3HEHHBIX
CUTYaIUsIX;

HMHTEpECA K MMO3HAHUIO U UCCIIEI0BATEIbCKOM eI TEIbHOCTH;



TOTOBHOCTH M CHOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUI
10 XMMUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIIMU;
MHTEpECcAa K 0COOEHHOCTSM TPyAa B PA3IMUHbBIX cPepax mpodhecCHOHATBHOM AesITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ylbTaThl OCBOCHHUS y4eOHOro mpeamera «XUMHs» Ha YpOBHE CpeIHEro olmiero oOpa3oBaHUs
BKJIIOUYAIOT:

3HAYMMBbIC 711 (DOPMUPOBAHUSI MHUPOBO33PEHHS OO0YYAIOUIUXCS MEKIAUCIUIUTUHAPHBIE (MEXIPEIMETHBIE) OOIECHAYYHBIC
MOHSITHUS, OTPAKAOIINE 1IETOCTHOCTh HAYYHOU KapTUHBI MUPA U CIIEIM(PUKY METOOB MTO3HAHUS, UCIIOIb3YEMbIXB €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, DHEPruUsl, SBJICHHE, MPOIECC, CUCTEMAa, HAYYHBIM (PaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpHUsI, UCCIIeI0BaHUE, HAOIO/ICHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIe Yy4YeOHBbIC JIUCTBUS  (ITO3HABATEIbHbIE, KOMMYHHMKATUBHBIC, PETYJSITUBHBIC), 00ECTICUMBAIOIINE
dbopmupoBanue HYHKIIMOHATHLHON TPAMOTHOCTH M COIIMATFHON KOMITETCHITUN 00y4YaroIuXCs;

CIIOCOOHOCTh  OOYYAIOIIMXCA HCIOJIB30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
YHUBEpPCAJIbHBIE yUeOHBIE IEUCTBUS B MO3HABATEIHLHON M COIIMAIILHON MTPAKTHKE.

MeranpenMeTHble  pe3ylbTaThl  OTPAXalOT  OBJAJEHUE  YHUBEPCAIbHBIMU  Y4€OHBIMH  TO3HABaTEIbHBIMH,
KOMMYHHKATUBHBIMU U PETYISATUBHBIMU JACHCTBUSIMU.



ITo3naBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe NeiiCTBHS
Ba3oBble Jornyeckue aeicTBHUS:

CaMOCTOSITENTLHO (DOPMYITUPOBATH U aKTYAITH3UPOBAThH POOJIEMY, BCECTOPOHHE €€ pacCMaTpPHUBATh;

OIIPEIEIIATH 1SN IeATSILHOCTH, 3a/1aBasi MapaMEeTPhl U KPUTEPUU MX TIOCTUIKCHUS,COOTHOCUTD PE3YJIbTAThI ICATEIBHOCTH C
MIOCTABJICHHBIMU IICIISIMH;

UCTIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIIATH XapaKTEPHbIC MPHU3HAKH TOHATHHA U
yCTaHABIMBATh UX B3aUMOCBSI3b, UCTIOIH30BATHCOOTBETCTBYIOIINE MOHATHUS JIJIsl OOBSCHEHHS OTJCIBHBIX (DAKTOB U SIBJIICHUH;

BBIOMPATh OCHOBAHUS M KPUTECPHH IS KJIacCU(DUKAIIUU BEICCTB U XUMUYECKUX PEaKIIUN;

yCTaHABIMBATh MPUYNHHO-CIICCTBEHHBIC CBSI3U MEXAY HM3Y4YaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXIcHHUs (MHAYKTHBHbBIC, JCAyKTUBHBIC, MO aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH WU
POTHBOPEYHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BBIBOBI M 3AKJIFOUCHHUS;

HNPUMCHSTh B TPOIECCE IMO3HAHUS, WCIOJIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MPEOOPA30OBBIBATH
MOJIC/IbHBIC TIPEJICTABICHUS — XHMHUYCCKUI 3HAK (CHMBOJI) JJIEMEHTa, XUMHU4Yeckas (opmysa, YpaBHEHHE XUMHUYCCKOM
peaKkiuyu — MPH PEUICHUU y4eOHBIX MO3HABATENIBHBIX U MPAKTHUECKUX 3a/1a4, TPUMEHATh Ha3BaHHBIEMOJICIILHBIC MTPEICTABICHHSI
TS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIHIA.



ba3oBrbIe uccieaoBaTeIbCKHeE JeiiCTBHA:
BJIAJIETh OCHOBAaMHU METOJ0B HAYYHOTO MO3HAHUSI BEIIECTB M XUMUYECKUX PEAKIIUNA;(HOPMYIHPOBATH IIEJIU U 33/1a4d
HCCIIeIOBAaHMUSI, UCII0JIb30BAaTh MOCTABICHHBIE U CAMOCTOSATENLHO CPOPMYIUPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA
MO3HAHUS MOCHOBBI I (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJICTh HABBIKAMU CaAMOCTOSITEILHOIO IJIAHUPOBAHUSI U MPOBEICHUS YUYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHUs HaO0JaTh 3a XOJOM IMPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €Tr0 Pe3ysbTaT, (GOpMyJIUpOBaTh OO0OOIICHUS W
BBIBOJIbI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIIEI0OBAHMSI, COCTABISTh 000OCHOBAHHBINA OTYET O MPOACIaHHON padoTe;

puoOpeTaTh OMBIT YYCHUUECKON HCCIIEI0BATEILCKON U MPOEKTHOM JESATEILHOCTH, MPOSBIISITH CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY IMOUCKY METO/IOB PEIICHUSI TPAKTUUECKUX 3a7a4, TPUMEHEHUIO PA3IMYHBIX METOA0B MMO3HAHMUS.

Pab6ora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WHMOpPMAIuu (HayYHO-TIONYJIIpHAs JIMTepaTypa XUMHYECKOTO COJCPKAHUS,
CIIpPaBOYHBIC TOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBATh WHQGOPMAIMIO Pa3IWYHBIX BHJIOB M (OPM TIPEJICTaBICHUS,
KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYNUBOCTH;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOABI MPHU TOUCKE M 0TOOope MHPOpMalMHU, HEOOXOAMMOW s
BBITIOJTHEHUS YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUTIA;

IPUOOPETATH OMBIT UCTIOIB30BaHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATH ONTUMAIBHYIO (hOpPMY TMpeacTaBlIeHUS HHGOpMaAUK (CXeMbl, rpad)uKu, JUarpaMMbl, TaOJIUIIbI,
PUCYHKH U JIpyTHE);

MCITIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA MIPH padOTe C XUMUYECKON MHPOPMAIINEH: TPUMEHSTh MEXKIPEIMETHBIC
(pusnueckne U MaTeMaTUYECKHE) 3HAKKU UCHUMBOJIBI, OPMYIIbl, aO0peBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBAHATIIATHOCTH.

KoMMyHuUKaTHBHBIE YHHBepCaJbHbIe yUeOHbIe NeHCTBHSA:

3aJJaBaTb BOIIPOCHI II0 CYHICCTBY O6CY>KI[3€MOI>1 TEMbI B Xoae AJuajiora /unu AUCKYCCHH, BBICKA3bIBATb HJICH,
(bOpMy.]'H/IpOBaTB CBOM IIPCATTOKCHNA OTHOCHUTCIIbHO BBIITOJTHCHU A HpeHHO)KeHHOﬁ 3aJadiu,

BBICTYIIATh C Hpe3eHTaHI/Ieﬁ PE3YyJIbTAaTOB IMO3HABaTSIILHOU ACATCIBbHOCTH, IMOJYUYCHHBIX CaAMOCTOATCIIbHO UJIKM COBMCCTHO CO
CBCPCTHHUKAMHU IIPHU BBINNOJIHCHHHN XMMHWYCCKOI'O 3KCIICPUMCHTA, HpaKTquCKOﬁ pa6OTI>I 10 UCCIIEAOBAHHNIO CBOMCTB HN3Yy4aCMbIX



BEILECTB, pealn3alii Y4YeOHOro mnpoekTta U (OpMYIMPOBAaTh BBIBOABI M0 Pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COrJIacOBaHMs MO3UIUHI B X0J€ 00CYX/1eHHSI U OOMEHAa MHEHUSIMHU.

PeryasiTuBHble YHUBeEpPCAJbHbIE yYUeOHbIE JAeilCTBHS

CaMOCTOSITENIbHO IIUIAHUPOBATh U OCYILECTBIATh CBOKO IMO3HABATENbHYIO IESATENBHOCTb, ONpEeAeisas €€ Leau M 3aJadd,
KOHTPOJUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpEIaraéMblid allrOPUTM JEHCTBUN MPU BBIITOJIHEHUH YUEOHBIX U
UCCIEeI0BAaTENbCKUX 3a/1ad, BbIOMpaTh HauOosnee 3(PQPEeKTUBHBIA CIOCO0 UX peUIeHUs ¢ YYETOM IMOIYYEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHaIN3a MCAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI10 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMHs» OTpakaroT: C(HOPMUPOBAHHOCTH MPEJICTABICHUM O

XUMHUYECKOU COCTABJISIONICH €CTECTBEHHO-

HAyYHOM KapTHHBI MUPA, POJIM XUMUH B TTO3HAHUU SIBIICHUN MPUPOBI, B POPMUPOBAHUU MBIIIJICHUSI U KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOM MJIS pEIICHUS NPAKTUYECKUX 3aad U IKOJOTMYEeCKM O0OOCHOBAaHHOTO
OTHOLLIEHHUSIK CBOEMY 3/I0POBbIO U IPUPOJIHON CPENE;

BJIAJICHUE CUCTEMON XMMHUUYECKUX 3HAHUW, KOTOPAsl BKIFOYAET: OCHOBOIOJATAlOIME NOHATUSA (XUMHUECKUN 3JIEMEHT, aToM,
AIIEKTPOHHAsA 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTh, AIEKTPOOTPUILIATEIHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (opmyna
(pa3BépHyTass U COKpaimi€HHas), MOJIb, MOJIIpPHAs Macca, MOJISIPHBIM O00BEM, YriepoAHBINA CKeJeT, (GYHKIHMOHAIbHAS TPYIINA,
paguKall, U30MEPUs, U30MEPBI, TOMOJOTUYECKUHN pPsi, TOMOJIOTH, YTIE€BOJAOPObI, KUCIOPOA U a30TCOJEpIKALIUE COCIHHEHUS,
MOHOMEp, TMOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHsS] CTPOCHHS
oprannyeckux BemectB A.M. ByTiepoBa, 3aKOH COXpaHEHHS] MAcChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMUU;
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKANIME B OCHOBE IOHUMAHHMS NPUYMHHOCTM M CUCTEMHOCTH XHMHUYECKUX SIBIICHHI,
(daKkTONOTHYEeCKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH W OE€30MAaCHOM HCIOJIb30BAaHUHM BAXHEHIIMX OPTaHUYSCKUX
BEIECTB B OBITY U MPAKTUYCCKOMN JACATEIHHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHWI BBISBISATH XapaKTEPHBIC TPU3HAKK TOHSATHH, YCTaHABIMBATH 170'¢ B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHSA MPH ONMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COSIUHEHU;

c(hOopMUPOBAHHOCTH yMEHUM UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIS COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHON) POPMYITOPraHMUECKUX BEUIECTB U YPABHEHU XUMHUUECKUX PEaKIIMil, N3rOTaBJIMBATh



MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB JJIS MIUTFOCTPALUA UX XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;
c(OpPMHPOBAHHOCTh YMEHHUH YCTAHABIMBATh NPUHAMJIECKHOCTh H3YUYCHHBIX OpPraHMYECKHMX BEIIECTB MO HX COCTaBy H
CTPOEHUIO K ONpEeAeIEHHOMY KJaccy/Tpymnie

COeUHEHMH (YTIeBOJOPOABI, KHUCIOPOJ W a30TCOJAEpIKAIINE COEAMHEHHUsS, BBHICOKOMOJEKYJSPHBIE COCTWHEHHs), NaBaTh UM
Ha3BaHUA 10 cucreMatuueckor Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIbHBIC Ha3BaHHUS OTACIbHBIX OPraHMUYCCKUX
BEIIECTB (ITUJICH, TIPOIUJICH, alleTUJICH, STHIICHTIIMKOIIb, TIIHIEpHH, (eHoI, GopManbaeru, aneTaabIeT I, MypaBbiHHAS KUCIOTA,
YKCyCHasi KUCIIOTa, OJICMHOBAasl KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, LeUTi0103a, TIUIHH);
c(hOpPMHPOBAHHOCTH YMEHUS ONPEACIIATh BUJIBI XUMHUYECKOM CBS3U B OPraHUYCCKUXCOCTMHCHUSX (OJIMHAPHBIC U KPATHEIC);
c(OpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJIOKCHHSI TCOPUU CTPOCHHsI OpraHWYeckux BemiecTB A.M. ByrtnepoBa mis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIICCTB;
c(hOpMHPOBAHHOCTh YMEHHW XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE W XHUMHYCCKHE CBOWCTBA THUITHYHBIX
NPEJICTaBUTEICH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIISCTB (METaH, 3TaH, 3THJICH, NPOINWICH, aleTWICH, OyTraaueH-1,3,
MetunoytaaueH- 1,3, 6eH30J, METaHOJI, STAaHOJ, dTWJICHIJIUKOJb, TIUIEPUH, (PEHOJI, aleTalbIeru/l, MypaBbUHasi U YKCyCHas
KHCTIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI0I03a, aMUHOYKCYCHAas KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXAY HUMH
YPAaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIL;
c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOUYHUKH YTIIEBOAOPOJHOTO CHIphA (HE(PTh, MPUPOAHBIA Ta3, Yyroiib),
crocoObl UX MepepabOTKH M MPAKTUUECKOE MTPUMEHEHHE IIPOIYKTOB MepepadoOTKH;
c(hOpMHPOBAHHOCTH YMEHUI MTPOBOIUTH BBIUMCICHUS 110 XUMUYECKUM ypaBHEHUSIM (MAcChl, 00bEMa, KOTMYECTBA UCXOTHOTO
BEIIECTBA WUJIU MPOJIYKTA PEaKIMH MO0 U3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB HIIU
MPOJAYKTOB PEaKIINN);
c(hOpMHPOBAHHOCTh YMEHUHN BIIAJIETh CUCTEMOW 3HaHW 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUSA, HCIOJIb3YEMBIX B
XAMHHU TIpU M3YYCHUH BEIIECTB M XUMUYECKUX SBICHUU (HAOMIOIEeHHe, W3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE),
MCITIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUA IS MPUHATUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C
BEI[ECTBAMU U WX MPUMECHECHHEM;
c(hOpMHUPOBAHHOCTh YMEHHUM COONIOATh TMpaBUja TMOJIH30BAHUA XUMUYECKONTIOCYIOH 1 1a00paTOpHBIM
000pyIOBaHKEM, a TAKXKE MpaBUiIa OOPAIEHUS C BEIECTBAMUB COOTBETCTBUY C MHCTPYKIIMSIMHU T10 BBITTOJTHEHHUIO TAOOPATOPHBIX
XAMHUYECKUX OTBITOB;C(HOPMUPOBAHHOCTH YMEHUH TJIaHUPOBATH " BBITIONTHATh XUMHYECKUH
OKCIIEPUMEHT (TPEeBpaIeHUs] OPraHMYECKUX BEIIECTB IPU HATPEBAHWHU, MOJYYCHHE OSTWUICHA W HW3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIC PEaKIMA OPTaHWYECKUX BEIIECTB, JCHATYpalusl OCJIKOB TIpU HArPeBaHWUHM, I[BETHBIC pEAKIIMH OCIIKOB) B



COOTBETCTBHM C MpaBWIaMH TEXHHKM O€30MaCHOCTH NpU OOpAIEHHWU C BEIIeCTBAMU U JAOOPATOPHBIM 00OpYIOBAaHUEM,
MPEACTaBIATh PE3YyJAbTaThl XMMHUYECKOIO JSKCIEpUMEHTa B (opMe 3amuch YpaBHEHUM COOTBETCTBYIOIIMX pEakuuid Hu
(opMyIHpOBaTH BHIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWHGOpPMAIMIO, TOIy4yaeMyl U3 pa3HbIX
MCTOYHUKOB (CpecTBa MaccoBOl nHpopMaruu, MIHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIO/IaTh MpaBUa DKOJOTHYECKH I11€JIECOO00PA3HOI0 MOBEACHUS B OBITY U TPYJIOBOM
JESITETFHOCTH B IEJIIX COXPAaHEHHUsSI CBOETO 3J0POBbS U OKPY’KAIOIIEH MPUPOTHON CpPebl, 0CO3HABATH OMACHOCTH BO3JICHCTBUS
Ha JKUBBIC OPTaHU3MBI OMpPENEIEHHBIX OPTaHMYECKUX BEIIeCTB, MOHMMas cMbica mokazatens [1JIK, mosicHsaTh Ha mpumepax
CHIOCOOBI YMEHBIIICHHUS U MTPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBHSI HA OpraHU3M YeJIOBEKa;

U O0YYarOIIMUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37JOPOBBSI: YMEHHE NMPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHUSI BEIIECTB U XUMUYCCKUX SBICHUH;

JUIA CTETIBIX W CIa0OBUAAIIMX OOYYarOIIMXCs: YMEHHE HCIOJIb30BaTh pelbePHO TOUYCUHYIO cucTeMy obOo3HadeHmid JI.
Bpaiins s 3anucu xumuueckux Gopmys.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I11as U HeOpraHu4deckasi XUMHUs» OTPa)KaroT:

c(hOpMHUPOBAHHOCTb MPEACTABICHUI: O XUMUUYECKOW COCTaBJISIIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIU XUMHU
B IIO3HAHWM SBJIICHWH NPHUPOJLI, B (POPMUPOBAHUN MBIIUICHUS W KYJIbTYpPHl JIMYHOCTH, €€ (PYHKIIMOHAJIBLHOW IPaMOTHOCTH,
HEOOXOAUMOM [JIs1 pelIeHUs] MPAKTHUYECKHUX 3aJad M DSKOJOTHMUYECKH OOOCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MPUPOJTHOM CpEJIE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJATAIOIINE NOHATUSA (XUMHUECKUNA 3JIEMEHT, aToM,
u30TOI, S-, P-, O- ODJIEKTpOHHBIE OpOWUTANIM aToOMOB, WOH, MOJIGKyJia, MOJIb, MOJIAPHBIA O0BEM, BAJICHTHOCTH,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XMMHUYECKas CBsI3b (KOBAJEHTHAs, WOHHAs, MeTaJUIM4yecKasi, BOJOpPOJHAs),
KPUCTAJUIMYECKAsd PEIIETKA, TUIBl XUMHYECKUX PpEAaKIUH, pPacTBOP, JJIEKTPOJUTHI, HEIJICKTPOJIMUTHI, SICKTPOJIUTHYECKAS
JUCCOLMALINSI, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pPEaKlMM, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI
(Teopusi ANEKTPOJUTHYECKON AMcCcoluanuu, nepuoandeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpAaHEHHS MacChl BEIECTB,
3aKOH COXpaHEHUs W MNPEBpallCHUs] YHEPTUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SBJICHHM,



(paKTONOrMYECKUE CBEACHHUS O CBOMCTBAX, COCTAaBE, MOJYUYEHUU U O€30MaCHOM HCIOJIb30BAaHUM BaXKHEHIIMX HEOPTaHUYECKUX
BELLECTB B OBITY U MPAKTUYECKON IEATEIbHOCTH YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHUI BBISABIATH XapaKTEpHbIE MPU3HAKU MOHATHH, YCTaHABIMBATh 170:¢ B3aUMOCBSI3b,
WCIIOJb30BaTh COOTBETCTBYIOLIME IOHATHUSA MPHU ONMHCAHUU HEOPTAHUYECKHUX BEIECTB U UX MPEBPALLCHU;



cOpPMHPOBAHHOCTh ~ yYMEHHH  HCHOJB30BaThb  XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBieHUs (pOpPMyYJ BELIECTB U
ypaBHCHHI XHMHUYECKHUX peakiwid, cucremarndeckyto HomeHknatypy (IUPAC) w TpuBHManbHblC Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbI ra3, yrieKuCibli ra3, aMMUaK, rami€éHas U3BECTb, HEram€Has H3BECTb, MUThEBass COAa,
MUPUT U JIpyTHUE);

c(OpMHUPOBAHHOCTh YMEHHUI ONpPENENsATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKHX AJIIEMEHTOB B COCIMHEHMSX
pPa3IUYHOIO COCTaBa, BUJ XMMUYECKOM CBSI3M (KOBaJIEHTHAs, MOHHAs, METaJUNIMYecKas, BOJAOPOJHAs) B COCAMHEHUSX, THUII
KPUCTAINTMYECKON PEMIETKH KOHKPETHOIO BELIECTBa (aTOMHAasi, MOJEKYJsApHas, MOHHAs, METaJuIMuecKas), XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAJIEKHOCTh HEOPTaHUYECKUX BELIECTB 0 UX COCTABY K ONpPEACIEHHOMY
KJIacCy/Tpymnie COeAMHEHUH (IPOCThie BEIIECTBA — METalIbl U HEMETaUlbl, OKCHJbI, OCHOBAaHHUSA, KHUCIOTHI, aM(pOTEpHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN pacKphIBaTh CMBICH Mepuoauyeckoro 3akoHa J[.M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIYI0, O0BSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKITUY;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMMUYECKHUX 3J€MEHTOB 1-4 mepuonos
[eproanyeckoii cucteMbl XuMuueckux 3aemeHToB J[.M. MeHnpeneeBa, HCIONIb3ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIIH,
«QHEPreTUYECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX IJIEMEHTOB M MX COECIUMHEHHH 10
neproaaM u rpynnam [leprpoanyueckon cucteMbl XuMudeckux aiuemMenToB .M. Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XHMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB, MMOATBEPKIATh CYIIECTBOBAHME TI'€HETHYECKOW  CBS3M  MEXAY HEOPraHMYECKHMMHM  BEIIECTBAMUC
MTOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLU;

c(OPMUPOBAHHOCTh  YMEHUS KJIacCUPUIMPOBaTh  XHMHUYECKHE  PEaKlMU MO pa3IMyYHbIM MpU3HAKaM (YUCIY U
COCTaBy pearupymouux BEUIECTB, TEIUIOBOMY 3P (EKTy peakluu, U3MEHEHHUIO CTENEeHEH OKUCICHUS 3JIEMEHTOB, 0OpaTUMOCTHU
pEaKlny, YYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHHS PEAKIMH PA3IWYHBIX THUIOB, IMOJIHBIE M COKpAIlEHHBIE ypaBHEHUS
peakuuii FOHHOro 0OMEHa, YUYNUThIBas YCIOBHS, IPU KOTOPBIX 3TU PEAKIUH UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE KAYSCTBEHHBIH COCTAB Pa3IMYHBIX HEOPTaHUYECKUX
BEILECTB, PACIO3HABATH ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPIraHMYECKUX BEILECTB;

c()OPMHPOBAHHOCTh YMEHUN paCKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO- BOCCTAHOBUTEJIBHBIX pPEAKUUWA MOCPEACTBOM



COCTaBJICHH:A 3JICKTPOHHOI'O Oajranca 3THX peaKuHﬁ;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOH PEAKIMU OT pa3IndHbIX (aKTOPOB;
XapaKTep CMEIICHUS XMMHYECKOTO0 PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aewcTBus (mpurmmm Jle IllaTense);
c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHUYECKHE IMPOIECCHI, JICKAIINE B OCHOBE MPOMBIIUICHHOTO TOJTYYCHUS
CEepHOW KHCIIOTHI, aMMHaKa, a Takke C(hOPMHUPOBAHHOCTH MpPEACTaBICHUN 00 OOIMX HAYYHBIX MPUHIAIIAX W 3KOJOTHUECKHUX
mpobaeMax XUMHUYECKOTO MTPOU3BOICTRA;
c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCIICHUS C UCIIOIH30BAHUEM TIOHSTHS
«MaccoBas JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYCCKUXPEAKIIUIX, MACChI BEIIECTBA WM 00BEMA
ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIUIOBOTO
s dekTa peakIuu Ha OCHOBE 3aKOHOB COXPAHCHHMSI MacChl BEIICCTB, MMPEBPAIICHUS U COXPAHCHHUSIHEPTUH;
c(hOpPMHPOBAHHOCTh YMEHHH COOJIIOJATh TMpaBUja IOJIB30BAHUS XUMHUYCCKOUIIOCYI0H 1 TaOOpaTOPHBIM
000py0BaHKEM, a TAK)KE MpaBuiIa 00paIleHUs C BEIIECTBAMUB COOTBETCTBHH C MHCTPYKIIMSIMH IO BBITIOJTHEHHUO JTA00PaTOPHBIX
XHUMHYECKUX OIBITOB;CPOPMUPOBAHHOCTH YMCHUH IJJaHUPOBATH u BBITIOJIHATh XMUMHYCCKUH
OKCIIEPUMEHT (pa3jIoKeHHe MEPOKCHIa BOJOPOJa B MPHUCYTCTBHH KaTajlu3aTopa, ONpPEeTICeHHe Cpelbl PACTBOPOB BEIIECTB C
TIOMOIIIbI0 YHUBEPCAIBHOTO HHIUKATOPA, BIUSHUE PA3TUIHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOU pEaKIUd, PEaKiii HOHHOTO
oOMeHa, KaueCTBEHHBbIE peaknuu Ha cynbdar-, kapOOHAT- ¥ XJIOPHUI-aHWOHBI, Ha KATHOH AaMMOHHsS, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM «Metauib» 1 «HemeTauib»)B COOTBETCTBHU C NMPaBWJIAMU TEXHUKH 0€30MacHOCTH TPH
oOpallleHuH ¢ BellecTBaMU H1ab0opaTOpHBIM 000PYAOBaHHUEM, MPEACTABISATh PE3yIbTaThl XUMHUIECKOTO IKCIIEpUMEHTa B (hopme
3aIiCH ypaBHEHUH COOTBETCTBYIONIUX PEAKIUi U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;
cOPMUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3HPOBATh XUMHUYECKYI0 HH(MOpPMAIHIO, TOIyYaeMyl U3 pa3HbIX
HMCTOYHUKOB (CpEJICTBA MACCOBOI KOMMYHHUKaUu, VIHTEpHET U APYTHX);
c(hOpMHUPOBAHHOCTh YMEHUW COONIONATH MpaBWiIa HKOJOTHYECKH IETIeCO00Pa3HOTO TMOBEJACHUS B OBITY W TPYAOBOMU
JIESITEIHPHOCTH B LEJISIX COXPAHEHHS CBOETO 3[I0POBbS M OKPYXKAIOMIEH MPUPOIHONM Cpesbl, 0CO3HABATH OMACHOCTH BO3ICHCTBUS
Ha XKUBBIC OpPraHU3MBI OMPEEIEHHBIX BEIIeCTB, MOHUMAas cMbica mokasatens [IJIK, moscHAT, Ha mpuMepax CIOCOOBI
YMEHBIIICHUS ¥ TPEIOTBPAIICHNS UX BPETHOTO BO3JCHCTBHS Ha OPTaHU3M UYEIOBEKa;
JUTsE OOYYarOIIMXCS C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbsI: YMEHHE NMPUMEHATHh 3HAHHsSI 00 OCHOBHBIX JOCTYITHBIX
METO/IaX TTO3HAHUS BEIIECTB M XUMUYECKHUX SIBIICHUN;



JUISL CHENbIX M CIa0O0BUIALIMX OOYYaIOIIMXCS: YMEHHE MCIOIb30BaTh peibe(HO TOYEUHYIO cHCcTeMy 00o03HaueHuid JI.

Bpaiins nis 3anucu xuMudeckux Gopmy.

TEMATHUYECKOE IINTAHUPOBAHUE

Yyeouno-remarudyeckuit miaan 10 KJIACC

Ne HaumenoBanue pasnesioB u teM |KoaunvecrBo| U3 HuX (KOJIHMYECTBO 4aCOB)
n/n 4acoB
(Bcero) |Koutposbubie|[IpakTuueckue | I[lpoexkTHbIe,
padoThbI padoThbI TeCTOBbIE,
TBOpPYECKHE,
IKCKYPCHH U
T.X.(YYUTbIBast
cneunuky
npeaMera)
1 Paznien 1. Teopetnueckre OCHOBBI 3
OPraHUYeCKON XUMHUHU
2 |Paznmen 2. YrieBo1opo sl 12 1 2
3 |Pasnmen 3. Kucnopoacoaepxkaiue 12 2
OPraHUYECKHUE COCTUHEHUS
4 |Paznmen 4. A3oTcoepkaiiue 4
OpPraHWYECKHUE COCTUHEHUS
5 |Paznen 5. BeicokomonekynsipHble 3 1
OPraHUYECKHUE COECTUHEHUS
Hroro: 34 2 4




Yyeono-remaTuuyeckuni miaan 11 KJIACC

Ne HaumeHoBaHue pa3ieioB U TeM KoaunuecTBO W3 Hux (KOJIMYECTBO YaCoB)
n/n 4acoB
(Bcero) |(Kontpoabubie|[IpakTuueckue|IlpoekTHble,
padoThbI padoThbI TECTOBLIE,
TBOpPYECKHE,
IKCKYPCHH U
T.X.(YYUTbIBas
crenupuKy
npeaMera)
1 Tema 1. Baxselmme XUMHUUYECKHE 3
MOHATHS 1 3aKOHBI
Tewma 2. Tlepuoaudeckuii 3aK0H U 3
MEepUOINYECKasi CHCTEMA XUMHYECKUX
2 |snementoB JI. 1. MenneneeBa Ha
OCHOBE
YYE€HUS O CTPOCHHUHU aTOMOB
Tewma 3. CTpoeHue BemecTa 5 1
Tema 4. XumMudeckue peakiuu 7 1
Tema 5. Meramisl 7
Tema 6. Hemeramisl 4 1
Tema 7. 'eneTuyeckas CBSI3b 5 3
HEOPraHWYECKUX U OPraHUYeCKUX
BelecTs. [IpakTukym.
Hroro: 34 3 3




COT'JIACOBAHO
[IpoTokod 3acenanus
METOJMYECKOTO O0BEMHEHUS
YUHUTENIEH OT Ne

/

MOANHCH pacumcbposlca IMOANMHUCH

COTI'JTACOBAHO
3amectuTenb qupekropa no YBP
/E.B. Hypetmunoa/
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