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MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XuMuu Ha ypoBHE cpeHero oOiero oopazoBaHus pa3padoTaHa Ha ocHoBe DenepaibHOTO 3aKOHA
ot 29.12.2012 Ne 273-®3 «O6 obpa3zoanuu B Poccuiickoit denepanum», TpeOoBaHUN K pe3yjbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3zoBaTeNbHON MporpaMMmbl cpenHero obmero ooOpaszoanusi (DOIT COQO), npencraBieHHBIX B
denepanbHOM rocynapcTBeHHOM obOpasoBarenbHoM cTangapre COO, ¢ yuérom KoHuenuuu npenogaBaHus y4eOHOTo
npenMera «XuMusi» B 00pa3oBaTeNbHBIX oOpranuzanusx Poccuiickoit ®enepanuu, peanu3yloldX OCHOBHBIE
oOpa3oBaTeiabHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJ0KeHU «CTpaTteruu pa3Butusa BocnuTanus B Poccuiickoit deneparnuun
Ha niepuo 10 2025 roga» (Pacnopspkenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe NpOorpaMmbl MO XUMHUHU, K ONPEIEICHHIO0 OOIIeH CcTpaTeruu oO0ydeHus,
BOCIIUTAHUS M Pa3BUTHUs O0y4aromuxcsl cpeacTBaMu yuyeOHoro npenmera «Xumus» s 10-11 kiaccoB Ha 6a30BOM
ypoBHE cocTaBuWiIM KoHIenTyainbHble mosiokeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJiel, COAepKaHus,
pE3yNbTaTOB 00y4YeHUs U TPeOOBAaHUN K YPOBHIO TTOJITOTOBKHU BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, TOJy4aeMOE€ BBITYCKHUKAMU 0011e00pa30BaTeIbHON OpraHU3aliM, SIBISIETCS
HEOTHEMJIEMOI YacThi0 UX 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIUM 3TAllOM PEaTH3allMi Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEW, MPUCYIIHX IIEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUs. OTH
[IEHHOCTHU KacaroTCs MO3HAHUSA 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTypbl YelOBEKa, a
TaK)K€ 3KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHMS K CBOEMY 3/I0pPOBBIO M IIPUPOAHON cpene. Peanusyercs XuMu4eckoe
o0Opa3oBaHue OOYyYaIOUIMXCS Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs CPEACTBAMHU Y4EOHOrO IMpenMera «XUMUs»,
coJiepKaHNe W TMOCTPOCHHE KOTOPOTO OMPEICNICHBI B MPOrpaMMe MO0 XUMHUU C YUIETOM CHelU(PUKA HAYKH XUMUH, €€
3HAUEHHWs B TIO3HAHUU TPUPOJBI M B MaTEPUATBHON KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIMX IeJIeH W MPUHITUIIOB,
XapaKTepU3YIOINX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHeTo obmiero oopazoBanus B Poccuiickoit deneparuu.



XUMHSI KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyl pPOJib B COBPEMEHHOW IMBHIM3AIIUH, B
CO3/IJaHUM HOBOM 0a3bl MaTepuaIbHON KyJIbTyphl. OHAa BHOCUT CBOU BKJIaJ] B ((OPMUPOBAHUE PAIIMOHAIBHOT'O HAYYHOTO
MBIIIUICHUS, B CO3JJaHUE I[EJIOCTHOTO MPEJICTABICHUSI 00 OKpY’KaroleM MHUpe KaK O €IWHCTBE MPUPOJBl U YEIIOBEKA,
KoTopoe GopMUPYETCS B XMMUU HAa OCHOBE IMOHMMAHHSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS
B3aUMOCBSI3U MEXK]ly CTPOCHHEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH O0JIACTSAMH MPUMEHEHUS.

TecHo B3aUMOJICHUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja HEOThEMJIEMOM YacThbiO MHUPOBOI
KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYJa W KU3HMU KakJa0oro ujeHa olmiectBa. CoBpeMeHHass XUMUS Kak
HayKa co3ujaTeNibHas, KaK HayKa BBICOKHMX TEXHOJOTHM HalpaBjeHA Ha peIIeHue TI00aIbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBOM, IKOJIOTUUECKO O€30MaCHOCTH U OXPaHbI 3JI0POBBS.

B cooTBeTcTBHMM ¢ OOMIMMHU TEISIMH W TPUHIUIIAMH CPEIHEr0 OoO0Iero oOpa3oBaHMs COJEp)KaHUE MpeIMeTa
«Xumusi» (10—11 xmaccel, 0a30BbI ypOBEHb W3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO
MOJITOTOBKY OOydYaromuxcs, HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B KU3Hb COIIMYMA, MPOJAODKEHHSI 00pa30BaHUs B Pa3IMYHBIX 00JIaCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C
XUMHUEMN.

CocrapisionuMu  TipeiMeTa «XUMUsA» SBISIOTCS 0a3oBble Kypchl — «Opranmueckass xumus» u «OOmas u
HEOopraHu4ecKasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMA
3HAHUM 110 HEOPraHWMYEeCKOM XUMHUM (C BKIIOYEHHEM 3HAaHMM U3 O0O0led XWUMHUM) M OPraHUYECKONW XHUMHHU.
dopMupoBaHUE TAHHOW CHUCTEMBI 3HAHUU MPU U3YUCHHUH MpeaMera o0ecreuynBaeT BOZMOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa comepkanus KypcoB — «Opranndeckas xumusi» u «O01as 1 HeopraHudeckas XuMus» copmupoBana
B TMporpaMMe IO XMMHUHU Ha OCHOBE CHCTEMHOTO0 TOJXO0Ja K H3YYCHHIO Y4eOHOro marepuayiia u oOyCIIOBJICHa
HUCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHMI Ha ONpPEACIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYeCKOM XWMMHH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OpPraHuYeCKHX



COCIMHCHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHYCCKUX M AJICKTPOHHBIX MPEACTABICHUN O CTpOSHUU BeliecTB. CBeICHMS
00 M3ydaeMbIX B Kypce BEIIECTBaxX JAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOJOB JIO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
COCIMHCHUN. B Kypce OpraHMYecKoW XUMUU TOJYYarOT pa3BUTHE CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs TIEPBOHAYAIBHBIC IMPEACTABICHUS O XHMHUYECKOW CBS3HM, KJIACCH(PUKAIMOHHBIX IPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHHS, O XUMHUYCCKOU PEaKIIHH.

[Tox HOBBIM YTJIOM 3peHHS B NpeaMeTe «XUMHUsS» 0a30BOTO YPOBHS pacCMaTPUBACTCS W3YYCHHBIM HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs TCOPETHUCCKUN MaTeprasl U (PaKTOJIOTHYCCKUE CBEICHUS O BEIICCTBAX M XUMHUYCCKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OOImIas W HeOpraHudyeckas XUMHsS» OOydYaIOIHUMCS TPEIOCTaBISACTCS
BO3MOKHOCTh OCO3HATh 3HAYCHHWE IMEPHUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJOJOTHYECKHUX ITO3HIINH,
IyOKe TIOHSATh HCTOPUYECKOE H3MEHEHHE (YHKIMH HSTOro 3akoHa — OT oOoOmaromeld 10 OOBSCHAIONIEH U
POTHO3UPYIOIICH.

Enunas cucrema 3HaHWM 0 Ba)KHEWITNX BEIIECTBAX, X COCTaBE, CTPOCHHUH, CBOWCTBAX W NMPUMEHEHHH, a TAKXKE O
XUMHAYECKUX PEAKIUAX, UX CYINIHOCTH U 3aKOHOMEPHOCTSX MpOTeKaHWs JomnoiHseTcs B Kypcax 10 m 11 xmaccoB
DJIEMEHTaMH COJIEP’KaHUs, UMEIONIMMH KYyJIbTYpOJIOTUICCKUN U TPHUKIATHOW XapakTep. DTH 3HAHHS CIOCOOCTBYIOT
NIOHUMAaHUIO B3aUMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, pacKpbhIBalOT €€ pojb B TO3HABATEIHHOW M IMPAKTHYECKON
JCSATEIFHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBAXKEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHU H
NPaKTUYECKUX TPWIOKCHHH XUMHUHU, TIOMOTAIOT BBIIYCKHUKY OPHEHTHPOBATHCS B OOINECTBEHHO W JIMYHOCTHO
3HaYUMBIX MPOOJIEMax, CBS3aHHBIX C XUMHUCH, KPUTHYECKH OCMBICIIMBATh WHPOPMAIUIO W MPHUMEHATH €€ IS
MOTIONTHEHUSI 3HAHWM, PEIICHHS HHTEJUICKTYyaJIbHBIX WU OKCIIEPUMEHTAJIbHBIX HCCIIENOBaTEIbCKUX 3am1ad. B memom
colepkaHre Y4eOHOro TmpeameTa «XUMHS» JTaHHOTO YpPOBHS HW3Y4YEHUS OPHEHTHPOBAHO HAa (POPMHUPOBAHUE Y
00y4JarommXxcs MUPOBO33PEHUECKOM OCHOBHI JUIsl TOHUMAaHUsST (PHIIOCOPCKUX UACH, TAKUX KaK: MaTEPHAIbHOE €TMHCTBO
HEOPTaHWYECKOTO ¥ OPTaHWYECKOr0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTABOM U CTPOCHUEM,
MMO3HABAEMOCTh MPUPOJHBIX SBICHUNA MyTEM DKCIIEPUMEHTA W PEIICHHS MPOTUBOPEUMN MEXKIYy HOBBIMU (DakTamu u



TEOPETUUYECKUMH TMPEANOChUIKAMU, OCO3HAHUE POJIM XUMUU B PEIICHUU KOJOTHYECKUX MpoOJieM, a Takke mpodiem
cOepeKeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUM U MaTEPHUAIIOB.

B mnnane pemieHusi 3ajad BOCHUTAHUS, PA3BUTUS W COIMAIM3ALMKM OOYYAIOIIMXCS MPHUHSATHIE MPOrpaMMoOil 1Mo
XUMUU TIOAXOAbl K OMPENCICHUIO COJEpKaHUsT M TIOCTPOCHHUS MpeaMeTa MpeaycMaTpuBalOT (popMUpoBaHUE
YHUBEPCAJbHBIX YUYE€OHBIX JCHCTBUM, UMEIOIMMX 0a30BOE€ 3HAUCHHE IS PA3IUYHBIX BHUIOB JCSATEILHOCTHU: PEIICHUS
npoOjeM, Moucka, aHaiu3a u o0paboTku MHGOpPMAIUU, HEOOXOAUMBIX JJii MPUOOPETEHUsI OMbITa MPAKTUYECKOU U
UCCIIEI0BATENBCKOMN AEATEIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B ITO3HAHUU XUMUHU.

B npakTtuke mpenogaBaHus XUMHUU KaK Ha YPOBHE OCHOBHOI'O 0OIero oOpa3oBaHUs, TaK U HAa YPOBHE CPEIHETO
oO1rero oopa3oBaHus, MPU ONMPEIEICHUH COJIEPKATEILHON XapaKTePUCTUKH 1eJIel U3yUYeHUs MpeIMeTa HalpaBieHUEM
MEPBOCTENIEHHONW 3HAYUMOCTH TPAJAUIIMOHHO TNpU3HAETCAS (HOPMUPOBAHHE OCHOB XHMHYECKON HAyKHM KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON AEATEIbHOCTH YEJIOBEKa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM
KyJabTypbl. C METOIMYECKON TOUYKH 3PEHUS TAKOW MOAXO0 K ONPEACIICHUIO LIeJIed U3yUYEHUs MPEIMETA SIBISETCS BIIOJIHE
ONpaBAaHHBIM.

CornacHo AaHHOW TOYKE 3pEHUs TJIaBHBIMH LIENIAMH H3ydeHUs npeamera «Xumus» Ha 6azoBom yposhe (10 —11
KJI.) SIBJISIFOTCS:

e (opMHUPOBAHUE CUCTEMbl XUMHUCCKUX 3HAHUM KaK BaKHEHIIICH COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa, B OCHOBE KOTOPOM JIEKAT KIIOYEBbIE MOHATHSA, (PyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE
A3bIKa HAayKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKHUX PEAKIIHA,
HEOOXOOUMBIX ISl MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUM,
MMEIOIINX MECTO B MPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU,



e pa3BUTHE YMEHUW M CIIOCOOOB JESITCIBHOCTH, CBS3aHHBIX C HAOJMIOJEHHEM U OOBSICHEHHEM XHMHYECKOTO
AKCTIEPUMEHTA, COOJIFOICHUEM MPaBUII 0€30MacCHOTO 0OpaIlleHHs C BEIECTBAMHU.

Hapsiny ¢ atuM, comepikarenbHas XapakTepUCTHKA IeJield W 3aja4 U3yYeHHs IpeaIMeTa B IMPOrpaMMe 10 XUMUHU
yTOYHCHA M CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMH IMPHOPUTETAMH B CHCTEME CPEIHETrO O0IIero oOpa3oBaHUS.
CeromHsi B TPENOJaBaHUM XWMHHM B OOJBIICH CTeneHW OTAAETCS MPEANOYTEHUE NPAKTHICCKOW KOMITOHEHTE
comepkaHusl OOYdYCHHs, OPHCHTHPOBAHHOW Ha TOATOTOBKY BBITYCKHHMKA OOIIe00pa3oBaTeIbHON OpraHU3aIlnHy,
BJIQJICIOIIETO HE HAOOpOM 3HAHWH, a (QYHKIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CITIOCOOAMH W YMEHHUSMH aKTHBHOTO
NIOJTyYCHHUS 3HAHUH U TIPUMCHECHUS UX B peabHOW KU3HHM JIJIS PCIICHUS MPAKTHYSCKUX 3a]1a4.

B cBsI3u ¢ 3TUM Npu M3yYEeHUH TpeaMeTa «XHMHS» JOMHUHHUPYIOUIEe 3HAYCHUE MPUOOPETAIOT Takue ICIH U
3aJ1a4d, KaK:

amanranus o0ydJarmuxcs K YCIOBUSM JUHAMHYHO pPa3BUBAIONIETOCS MHUpPA, POPMHUpPOBAHHE HHTEIUICKTYAThHO
pa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHWIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHHITHIO TPAMOTHBIX
peleHn i B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHCHHEM;

dopmMupoBaHue y 0OyYarOMUXCSI KJIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTEHIUI), MMEIONINX YHHBEPCATHHOE
3HAYCHHUE IS PA3IUYHBIX BUIOB JCSATEIHHOCTH: pElISHUs MpoOJieM, MOUCKA, aHanmu3a U o0paboTku MH(pOpMAIUH,
HEOOXOMMBIX JUISl IPUOOPETECHUS OTIBITA IeITEILHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B ITO3HAHUHU XUMUH, & TAKIKE
IUI OIEHKW C TO3WIUI 3KOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIVSHHS BEIICCTB M XUMUYCCKUX IPOIECCOB Ha
OpPTaHM3M YeJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN OOyYarommxcs:
CIIOCOOHOCTH CaMOCTOSTENIbHO TPUOOpETaTh HOBBIE 3HAHUS TIO0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMHU, HMCIOJIb30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIC TEXHOJOTHH MJIs MOWCKA M aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;



dbopMupoBaHUE M Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTMUECKOTO MBIIUICHUS, HAOII0AaTEIbHOCTH,
COOpaHHOCTU, AKKYPaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJIMMBbI, B YaCTHOCTU, MPU IUIAHUPOBAHUU U TPOBEICHUU
XUMHUYECKOTO KCIIEPUMEHTA;

BOCITUTAHHE Yy OOyYaromuxcs yOSKIEHHOCTH B TYMAHHCTHUYECKON HANPaBICHHOCTH XMMUH, €€ BaXXHOU PO B
pelieHny riI00albHBIX TPOOJEM palMOHAIBHOTO MPHUPOIOTOIH30BAHMS, MOMOJHEHUS SHEPreTHYECKUX PECYpPCOB U
COXpaHEHHs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOr0 OTHOIICHUSI K MPUPOJIE U CBOEMY
3I0POBBIO, & TaK)KE MPUOOPETEHHUS ONBITA UCIIOIL30BaHUS TIOJYUYSCHHBIX 3HAHUHN JJI IPUHSATUSI TPAMOTHBIX PEIICHUI B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoMm mnaHe cpemHero oOmiero oOpa3oBaHUsl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS BXOAUT B COCTaB
npeaMeTHOM obnactu «EcTecTBeHHO-HAyUYHBIC PEIMETHDY.

OO61iee yuClIO YacoB, OTBEAEHHBIX JJIS M3YYEHUS XUMHH, Ha 0a30BOM ypOBHE CpelIHEro o0iiero oopa3oBaHMs,
coctaBisier 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hezneno), B 11 kiacce — 34 vaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenmeT opraHM4ecKol XUMHUM: €€ BO3HMKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B MOJYYEHUM HOBBIX BEIIECTB U
MarepuaynoB. Teopus CTpoeHUs opraHnveckux coequneHuii A. M. bytiepoBa, e€ ocHOBHbIE T0JI0KEeHUSA. CTPYKTypHbIE
dbopmynbl OopraHuyecKkux BemiecTB. ['omosorusi, m3oMepus. XHUMHUYECKas CBA3b B OPraHMYECKUX COCIMHEHUSAX —
OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o KiacCU(UKAMM OpPraHUYECKUX BellecTB. HomeHkmatypa OpraHMYecKHX COSAUHEHUN
(cucTeMaTruueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METOJIBI U3YUYEHHUS BEIECTB U UX MPEBPAIEHU: 03HAKOMJIEHHE C 00pa3IiaMi OpraHuYeCKuX
BEIIIECTB M MaTepuajlaMy Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIEeCTB, HAOIIOACHHUE U ONUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHUE, OOYTIIMBAaHHUE U
TOpeHue).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKUM psAl. MeTaH M 3TaH — MPOCTEHIHNE MPEACTABUTEIN aIKaHOB:
bu3uYecKue M XUMHUYECKHE CBOMCTBA (peaKIMy 3aMCIICHHMS W TOPEHUs), HAaXOXKJACHHUE B IPHUPOJEC, IMOJYyUYCHHE U
NIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUMN psijl. DTUIICH U MPOIMUWICH — MPOCTEHUIIINE NMPEICTABUTEIIN ATKEHOB:
bu3nYecKue W XUMHUYCCKHE CBOMCTBa (PEAKIMHM THIPUPOBAHUS, TaJOTCHUPOBAHUWS, THIApaTaIlldd, OKHCICHHS U
MOJIUMEPU3AIINH ), TTIOTyYCHUE U PUMEHEHUE.



Ankanuensl: Oytanues-1,3 u MetwiOyrtaaueH-1,3: CTpoeHHE, BaKHEWIIIME XUMUYECKHE CBOMCTBA (peaxius
nosuMmepuzanun). [lonyyeHne CHHTETHUECKOTO KaydyyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKHH psl. ALETUIEH — MPOCTEUIINN MpeCTaBUTENb
QJIKUHOB: COCTaB, CTpO€HUE, (PU3UUYECKMEe M XUMHUYECKHME CBOMCTBA (peaklUUM TUIPUPOBAHUSA, TaJOrC€HUPOBAHUSA,
rUApaTaluu, TOPeHus ), MOTyYeHUE U MPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3MUECKHE M XUMUYECKHE CBONCTBA (peakiUu TrajJoreHUpOBaHUS U
HUTPOBAHHUS ), IOJYUEHHE U IPUMEHEHHe. 10.1yon. cocmas, cmpoenue, usuyeckue u Xumuyeckue ceolcmea (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUs), NOAyueHue u npumereHue. TOKCUUYHOCTH apeHOB. ['eHeTHuUeckas CBSI3b MEXKIY
YII€BOJ0POIaMHU, MPUHAIICKAIIUMHU K Pa3JIMYHBIM KJIACcCaM.

[IpupoaHbie HCTOYHHMKK yriaeBoaAoponoB. [lpupoansiii ra3 u mnonyTtHble HedTsHble Ta3bl. Hedtsr u eé
npoucxoxaeHue. CrnocoObl nepepaboTku He(TH: MEpPEeroHka, KPEeKUHT (TePMHYECKHH, KaTaTUTHYECKHi), MUPOIIU3.
[IpoaykTel epepaOOTKH HEPTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH Yroib U MPOAYKTHI €T0
nepepadboTKH.

OKCHepUMEHTAJIbHbIE METO/bl U3yU€HHUs BEIIECTB W MX IMpEBpaIleHU: O3HAKOMJIEHUE ¢ 00pa3lamMu IJIacTMAacc,
KaydyykoB W pe3uHbl, kouiekuuu «Hedts» u  «Yrompy, MoJenupoBaHHE MOJIEKYJ YIIEBOJOPOAOB U
rajioreHONpPOU3BOIHBIX, IPOBEICHUE IPAKTUYECKON pabOThI: MOTYyUYEHHE 3TUIIEHA U U3YYEHUE €r0 CBOICTB.

Pacuérurnle 3amaun.

Breruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA HIIU
MPOJYKTa PEaKIMu 10 H3BECTHBIM Macce, 00BhEMY, KOJHUYECTBY OJIHOIO W3 HMCXOIHBIX BEIIECTB WM IPOJYKTOB
peaKkium).

Kucaopoaconepxamue opranuyeckue coeIMHEeHUs



[IpenenpHble OMHOATOMHBIE CHUPTHI. MeETaHOT W 3TAaHOJ: CTpOCHUE, (DU3NYECKHME U XUMHUYECKHE CBOMNCTBA
(peakiMu ¢ aKTUBHBIMU MeETaJlJIaMU, TaJIOT€HOBOJIOPOJIaMH, TOpEHHE), MpUMEHeHue. BoaopojHble CBSI3U MEXIAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIa HA OPraHU3M 4YEJIOBEKa.

MHOroaTtoMHbI€ CHUPTHL. OTWICHTJUKOIb M TJHUIEPUH: CTpOCHUE, (PU3MYECKHEe W XHUMHUYECKHE CBOICTBA
(B3aMMOICMCTBUE CO IIETOYHBIMU MeETajjlaMU, KA4eCTBEHHAs peakivsi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra"usMm 4yesnoBeka. [[puMeHeHne riuiepruHa U 3TUICHTJINKOJIS.

deHout: CTpoeHUE MOJIEKYJbI, (PU3UYECKUE U XUMHYECKUE CBoMCTBA. TokcuuHoCcTh penosa. [lpumenenue denHoma.

Anbaeruansl U kemousl. DopMalibIeTH/I, alleTaabACTHA: CTPOCHHE, (PU3NUECKUE U XMMUYECKHUE CBOMCTBA (peaKIuu
OKHCJICHUS ¥ BOCCTAHOBJICHHSI, KAYECTBEHHBIC PEaKIUH), TIOJIydYeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieIbHbIC KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KUCIOTBI: CTPOCHUE, (prU3nUecKue u
XUMHYECKUE CBOMCTBa (CBOMCTBa, oOIIMe AJisi KJacca KUCJIOT, peakius 3TepuduKaium), noirydeHue u mpuMeHEHUeE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe JAeHCTBUE.

CrnosxHble 3GUpBI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Haponu3 cinoxHbiX 3¢upoB. XKupsl. ['Haponus sxupos.
[Ipumenenue xupoB. buonornyeckas posiapb KUPOB.

VYrneBoasl: cocTtaB, KiaccUUKAIMs YIIEBOJOB (MOHO-, TU- M Toiucaxapunibl). [mrokoza — mpocTeimmii
MOHOCaxapuJl: OCOOECHHOCTH CTPOCHUS MOJICKYJbl, (QU3UYECKHE M XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C
ruapokcugom Menu(Il), oxucieHne amMMuadHBIM pacTBOpoM oOkcuma cepedpa(l), BoccraHoBIICeHHE, OpoOXeHHE
TJIFOKO3bI ), HAXOXK/IEHNE B TIPUPOJIE, MPUMEHEeHHE, Onosorunueckas poib. Dotocunte3. Opykro3a Kak ©30Mep TITIOKO3HI.

KpaxmMan u nemnono3a kKak npupoiHbie nojuMepbl. CTpoeHHME Kpaxmajia M LeJUtoNo3bl. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA Kpaxmala (TUIpOJIN3, KAUECTBEHHAs! PEAKIIHs C UOJO0M).

OKCNEpUMEHTAJIbHbIE METO/bl M3YyUEHHs BEIIECTB M WX MPEBpallCHUM: MPOBEICHUE, HAOIIOJCHUE M ONKHCAHUE
JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAUYECTBEHHbIE PEAKI[UU OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJA



okcugoMm menu(Il)), MHOTOAaTOMHBIX COUPTOB (B3aumojeiicTBue riunepuHa ¢ runpokcuaom menu(Il)), ampaerumon
(okucieHue aMMHauHbBIM pacTBopoM okcuaa cepedpa(l) u rugpoxcumom memu(ll), B3aumopaelcTBHE Kpaxmana ¢
MOJIOM), IPOBEJICHUE MPAKTUYECKONU PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO BEIIeCTBAa WU
IPOJIyKTa PEaKIMu MO HW3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WM TPOIYKTOB
peaKIum).

A3zoTcoaepxanire OpraHuuecKiue CoeIMHEHNUS.

AMMHOKHUCTIOTBI Kak aMQOTepHbIe OpraHuveckue coeauHeHus. Dusznueckue U XUMHYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha MpuMepe TIHIMHA). bruonornueckoe 3HaueHne aMUHOKUCIIOT. [lenTub.

benku kak mpupoHbIE BBICOKOMOJIEKYJSIpHBIE coequHEHUs. llepBuyHas, BTOpUYHAs U TPETUYHAsA CTPYKTypa
0eskoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, JeHATYpalisl, KaYeCTBEHHbIE PeaKI[uu Ha OCIKH.

OKCHepUMEHTANIbHBIE METOJbl M3Y4YEeHHMs BEIIECTB MW WX TMpeBpalleHuil: HaONIoJeHue |  OIKCaHue
JEMOHCTPAIIMOHHBIX OMBITOB: A€HATYpaIus OCIKOB MPU HAarpeBaHUM, [IBETHBIC PEAKIIUH OEITKOB.

BricokomoJieKkyJIIpHbIE COeIMHEeHUS

OCHOBHbBIE TOHSITUS XUMHUU BBICOKOMOJEKYJISPHBIX COEAUHEHUN: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3AINHU, CpPEOHss MoJIeKylsgpHass wmacca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX
COEIMHEHUI — MOJIMMEPU3ALIMS U TTOJIUKOHIEHCALIHS.

OKCTepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3aMu MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcCC, KAyYyKOB.

MexnpeaMeTHbIE CBA3U.



Peanu3anus MeXnpeaMeTHbIX CBSI3€M NMPU U3YyYEHHHM OpPraHnYecKkol XxuMuM B 10 Kiacce OCyIIECTBISETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATUM, TaK M TOHATUN, SBISAIOIIMUXCS CUCTEMHBIMHU IS
OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SIBJICHUE, HAy4YHbIH (PakT, rumoTe3a, 3aKOH, TEOpHsl, aHAIU3, CUHTE3,
KiaccuuKaus, NIepuoJUIHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MO/ICJIMPOBAHHUE.

®usuka: maTepus, DHEpPrus, Macca, aroM, JJEKTPOH, MOJCKYJa, JHEPIeTHUYECKUU YpPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, PU3NUECKUE BETUUMHBI U €UHUIBI UX U3MEPEHUS.

buonorus: knetka, opranusm, 6mocdepa, oOMeH BeIIECTB B OpraHusme, (poTocuHTE3, OMOIOTHYECKH AKTUBHBIC
BeniecTBa (OeIKU, YraeBOabl, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHBIE TOPO/bI, TOJIE3HBIE NCKOIIAEMBbIE, TOILJIUBO, PECYPCHI.

TexHomorys: NUILEBbIE MPOAYKTBI, OCHOBBI PAallMOHAIBHOIO IHUTAHUSA, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIC U
KOCMETHUYECKHUE IIPEeIapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMHUYECKU 3JIeMEeHT. AToMm. Sapo aroma, HM30TONBL. DJEKTPOHHAS 000J0YKa. DHEPreTHUYECKUE YPOBHH,
MOAYPOBHU. ATOMHBIE OpOuUTanu, S-, p-, d- 3meMeHTbl. OCOOEHHOCTH paclpe/ieNIeHHs] AJIEKTPOHOB MO OpOUTasiM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTypaIisi aTOMOB.

[lepuognueckuii 3axkoH u Ilepuogmueckass cucrtema xumuueckux siemeHToB [[. . MenneneeBa. CBA3b
MEpUOINYECKOro 3akoHa W llepmoamueckoint cucrtemsl xumuueckux siaeMeHToB . M. MenneneeBa ¢ COBpEMEHHOM



TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHMSI CBOMCTB XUMHUYECKHX DJJIEMEHTOB U 00pa3yeMbIX HUMU
MPOCTHIX U CIO0KHBIX BELIECTB IO TPYIIaM U IEpUoAaM. 3HAUCHUE MEPUOIUUECKOT0 3aKOHA B PA3BUTHUU HAYKHU.

Crpoenue BeliecTBa. XHMMHUYECKas CBSI3b. BHUIIBI XMMUYECKOW CBsI3M (KOBaJlGHTHAsl HEMOJSpHAash W TOJIsIpHas,
WOHHAs, MeTauiMueckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOM XUMHUYECKOW CBSI3M (OOMEHHBI U JOHOPHO-
akienTopHeiit). BogopoaHas cBs3b. BaneHTHOCTh. DneKTpooTpuIiaTeabHOCTh. CTeneHb okucaeHus. oHbI: KAaTUOHBI U
AHHUOHBI.

BemniectBa MONEKYJISAPHOTO M HEMOJICKYJISIPHOIO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. THIIbI
KPUCTAJUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKHU.

[TonsTHe 0 qUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHbIE pacTBOPhI. MaccoBasi /10151 BEIIECTBA B PACTBOPE.

Knaccudukaius HeopraHndeckux coearHeHnil. HoMeHknaTypa HeOpraHM4ecKuX BemiecTB. [ eHeTH4eckasi CBS3b
HEOPraHWYECKUX BEIIECTB, MPUHAJICKAIIUX K Pa3IMUYHBIM KJlaccaM.

Xumundeckas peaknus. Kimaccudukanys XMMUYECKUX PEaKIUid B HEOPraHWYECKOW U OPTraHNYEeCKON XUMHH. 3aKOH
COXpPAHEHHUSI MACChI BEIIECTB, 3aKOH COXPAaHECHUS U MPEBPAILCHUS SHEPTUHU TTPU XUMHUYECKUX PEAKIIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HBIX (GakTopoB. OOpaTUMbIe peakIuu. XUMHUYECKOE PaBHOBECHE.
@DaKTOpPHI, BIUSAIOIINE HA COCTOSHUE XUMUUECKOTO paBHOBecHs. [Ipuniun Jle [laTenbe.

OnektponauTnyeckas aucconuarusa. CwibHbIE W cla0ble 3JeKTpoiauThl. Cpema BOJIHBIX PAaCTBOPOB BEIIECTB:
KHCJasi, HeUTpaibHas, IeJI0YHasl.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIepUMEHTAIIbHbIE METOAbl U3YUEHHUS! BEUIECTB M WX MpeBpalleHuii: aeMoHcTpanus tadaun «llepuognyeckas
cucTtemMa XxumMuueckux anementoB . . MennaeneeBa», n3yueHue Mojeliell KpUCTALINUYECKUX PEIIETOK, HAOMI0ACHHUE U
OMHMCAHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3lioKeHUE TMEPOKCHIA BOAOPOJAa B TMPUCYTCTBUU
KaTajau3aTopa, ONPENEIICHUE CPellbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIUM MOHHOTO
oOMeHa), TPOBEICHNE MTPAKTUIECKON paboThl «BiausHue pa3nudHbIX (PAaKTOPOB Ha CKOPOCTh XUMUUYECKON PEAKITUN.



Pacuérnblie 3amaun.

Pacy€Tel 1O ypaBHEHUSM XHUMHUYECKUX pEAKLHMM, B TOM YUCIEC TEPMOXUMHUYECKUE paACUYETBI, PACUYETHI C
HCIIOJIb30BAHUEM MOHITHS «MaccoBas A0S BEIIECTBaY.

Heopranuueckast xuMus

Hewmerannel. Tlonoxenne nemeraiioB B [lepuonnueckoi cucrteMe xumuueckux sneMeHToB [{. . MenaeneeBa u
OCOOCHHOCTU CTpoeHusi aTtomMoB. Dusnueckue CBONCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BAKHEHUIIINX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, (hocdopa, yrieposa u KpeMHHS) U UX
coeIMHEHUN (OKCUJIOB, KUCIIOPOACOICPIKANTUX KUCTIOT, BOJOPOJIHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIJIOB U UX COCTMHEHMUIA.

Meramnel. [lomoxxenue meraiuioB B llepumomguueckoin cuctemMe xumudeckux siemeHToB [[. M. Menpeneesa.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 00070UeK aToMOB MeTaiioB. Ob6mue husnyeckue cBoMcTBa MeTauioB. CIUTaBsl
METAJIOB. DJIEKTPOXUMHUUYECKUIN Pl HANTPSKEHUN METaJJIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KWK, KaJdblUi, MarHuii, aJlOMUHUHN, IUHK, XPOM,
KEJe30, MEJIb) U UX COCTMHEHUM.

O6mue crocoObl mosyueHus MeTauioB. [I[puMeHeHre MeTauioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpAlICHUM: U3yUYeHHE KOJUJIeKIUH «MeTamibl U
CIUIaBbI», 00pa3II0B HEMETAJIOB, PEIICHUE YKCIIEPUMEHTANBHBIX 33/1a4, HAOIIOACHNE U ONTMCAHUE JEMOHCTPAIMOHHBIX
1 71a00paTOPHBIX OMBITOB (B3aUMOCHCTBUE THIPOKCHUAA ATIOMUHHUS C pacTBOpPaMU KHUCIJIOT U IIEJI0Y€H, KaueCTBEHHBIC
peaKIUuM Ha KaTHOHBI METAJLJIOB).

Pacuértnblie 3amaun.



Pacuétel macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO
W3 Y4acCTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XuMHus 4 JKM3Hb

Ponp xumuu B o0ecriedeHUU IKOJOTUUECKOM, YHEPTETUUECKON U MHUIIEeBONW 0€30MacHOCTH, Pa3BUTHH MEIUIIMHBI.
IToHsTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUAM.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJICHHOTO MOTYyUYCeHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIbHBIC MAaTEpUAJIbl, KOHCTPYKIIMOHHBIE MaTEpHUaIbI,
KpacKd, CTEKJIO, KepamMuKa, MaTepuaibl [Jid OJJICKTPOHMKHA, HAHOMATEpHasbl, OpPraHUYECKWE U MHUHEPAJIbHBIC
yI0OpeHus.

XUMHST W 3I0POBbE UEJIOBEKA: IMpaBWIa HCIOJIL30BaHUS JICKAPCTBEHHBIX IIpenapaToB, IMpaBmiia OE301acHOTO
UCITOJIb30BAaHMS TIPENapaToB OBITOBOM XHMHH B ITOBCETHEBHOM KU3HH.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBsS3ed NpU H3ydyeHHH oOImed W Heopranudyeckod xumuu B 11 Kjacce
OCYIIECTBIISICTCSL Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHN, TaK W TOHATHH, SBIISIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TIOHSATHSA: HAy4YHbIM (DAaKT, THUIOTE3a, 3aKOH, TEOpHsA, aHalu3, CHHTE3,
KJaccuuKarys, NepuoJUIHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHUE, SIBIICHHE.

dusznka: Marepusi, SHEPrus, Macca, arToMm, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HW30TON, PATUOAKTUBHOCTD,
MOJICKYJa, DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, (U3UYCCKUEC
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kimerka, opraHus3M, SKocucTeMa, omocdepa, Makpo- 1 MHKPOIJIEMCHTHI, BATAMUHBI, OOMEH BEIIECTB B
OpTraHU3ME.



['eorpadusi: MuHepalibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOMIAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorusi: XuMHuYecKass MPOMBILUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX MaTEpUAJIOB,
CEJIbCKOXO3AMCTBEHHOE  MPOM3BOJCTBO, IMHIIEBas IPOMBIIUIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIIJIEHHOCTD,
OPOU3BOJICTBO  KOCMETHYECKMX MPErnapaTtoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUANIOB, dJIEKTPOHHAS
IPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHUM HA BA30OBOM VYPOBHE
CPEIHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS 00Yy4arOUIMMUCS MPOrPaMM CPEJIHEro OO0IEero
oOpa3zoBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U TMpeaMeTHbhIM). HaydHo-meToaumdeckoi OCHOBOUW isi pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMM CpeHero o01iero 0opa3oBaHus SBISETCS CUCTEMHO-ICSTEIbHOCTHBIN
HNOJAXOA.

B cOOTBETCTBUU C CHUCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHusl BbIACIICHbI CIEYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIMMUCS POCCUUCKONW TPaX)TaHCKOM HWIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONIPEICIICHHUIO;

HaJIMYMEe MOTHBAIIMU K 00yUYEHUIO;

[IEJICHANPABIICHHOE Ppa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH Ha OCHOBE KIIIOYEBBIX I[EHHOCTEH W
UCTOPUYCCKUX TPAJAUIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIUXCSl PYKOBOJCTBOBATHCA B CBOCH NEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IEJTOCTHON CUCTEME XUMHUUECKOT0 00pa30oBaHUS;

HaJM4yue MPaBOCO3HAHUS AKOJIOTUUECKON KYyIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCA B €IMHCTBE y4eOHOW M BOCIUTATEIHHOM
NEATENIBHOCTA B COOTBETCTBUM C T'YMAHUCTUYECKUMU, COLUUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U
UjeaaMi POCCHICKOTO TPaKIAHCKOTO 0O0IIecTBa, MPUHITHIMA B OOIIECTBE HOPMaMH W TPABUJIAMHU TIOBEICHHSI,



CIOCOOCTBYIOIIMMU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS YW HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
o0y4Jaromuxcs.

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPaKarT CPOPMUPOBAHHOCTH OIbITA MMO3HABATEIbHON
U MPAKTUYECKOU ACATETLHOCTH OOYUYaIOIIUXCS MO pealu3allid MPUHSATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCJE B
YacTH:

1) rpa’KaaHCKOro BOCIMTAHUA:

OCO3HAHUS OOYYAONIMMUCS CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEHW, YBAXKEHHUS K 3aKOHY U
IPaBOTIOPSIJIKY;

MPEJCTABJICHUS O COLIMATBHBIX HOPMaX U MPABUJIAX MEKJIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIESITEIHHOCTH MPHU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUCOHBIX H
NO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHThl IPYrUX MpHU aHalu3e
Pa3TUYHBIX BUIOB YUYEOHOU JESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHNS

LIEHHOCTHOI'0 OTHOIIEHUSI K UCTOPUYECKOMY Y HAYYHOMY HACIIEIUI0 OT€UYECTBEHHON XUMUMU;

yBXEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMUHU, OCO3HAHUS TOTO, YTO
JIOCTIKEHUSI HAayKd €CTh Pe3yNbTaT [JIUTEIbHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIBHBIX MOTHMBOB B TOJYYCHHH M TOCIEAYIONIEM aHaiu3e HH(OpMAIMU O TEPEeIOBBIX
JOCTMKEHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHMS, STUUYECKOrO NTOBEICHUS,



CIIOCOOHOCTHU OLICHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMU SIBJICHUSMH, U TPUHUMATDh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEJACHUE M MOCTYNKHA CBOUX TOBApUIIEH C MO3UIMNA HPABCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIKOB;

4) popmMupOBaHHS KYJbTYPBbI 310POBbA:

MMOHUMAaHMS LIEHHOCTEH 3I0pOBOTO U 0€30MacHOro odpasa K1U3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 37]0POBbIO;

coOJIrO/ICHUST TIpaBWJI OE€30MacHOro oOpalleHus C BEIIECTBAMH B OBITY, MOBCEAHEBHOW XU3HU W B TPYIO0BOUH
NeSATEeIIbHOCTH;

MOHUMAHUSI IICHHOCTH TPaBUJI WHIWBHUAYAJbHOTO M KOJJIEKTUBHOTO O€30MacHOTO IOBEJICHHS B CHUTYyaIUsAX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HAHMS MOCTEACTBUI U HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KYPEHHUS);

5) Tpya10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIBCKON IESTENBHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U JPYTUX BUJAX AEATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIBHOW HAMNpaBIEHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpECca K MPAKTHYECKOMY HU3YYEHHIO Tpodeccuil pa3lInyHOro pojaa, B TOM UYHUCIE HAa OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HaHHUI M0 XUMHH;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYAOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYaJIbHOW TpPAaEeKTOPUHM 0OpaszoBaHus, Oynymed mnpodeccun u
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB
1 MoTpeOHOCTEH 00111eCTBa;



6) 3K0JI0TMY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUUYECKH 11e71eCO00pa3HOr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJIe;

MOHUMAaHMS TJIO0AJBLHOTO XapakTepa JKOJOTUYECKUX MPoOJeM, BIMSHUS DKOHOMHUYECKHX TMPOIECCOB Ha
COCTOSIHAE TIPUPOJHOU U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIB30BaHUS JOCTMXKEHUNW XUMHUU [JI PEIICHUST BOIPOCOB PAIMOHAIBHOTO
IPUPOIONOJIH30BAHNS;

AKTUBHOTO HENPUATHUS JECUCTBUM, TPUHOCIIIUX BpPEJl OKPYKAIOIIEH MPUPOJHON CpEle, YMEHUS MPOTrHO3UPOBATH
HEOIaroNPHUATHBIC SKOJOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUI U TIPEIOTBPAIIATH UX;

HaJW4yus Pa3BUTOTO DKOJIOTMYECKOTO  MBIINUICHUS, HKOJOTMYECKOW  KYyJIbTYypbl, ONbITA JAESATEIBHOCTH
9KOJIOTUYECKON HAmNpaBIECHHOCTH, YMEHHUSA PYKOBOJCTBOBATHCS HMHU B IIO3HABATEIbHOW, KOMMYHUKATHBHOW U
COITMAILHOM TIPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTHBHO MPOTHUBOCTOSTH UJI€OJIOTUH XeMO(DOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YypPOBHIO Ppa3BUTHS HAyKd U
00I1IeCTBEHHOM TPAKTUKU;

MMOHUMAaHHS CHEIU(DUKA XUMUU KaK HAyKH, OCO3HAaHHSA e€ poiu B (POPMHPOBAHHMM PAIMOHAIHLHOTO HAYYHOTO
MBIIUICHHS, CO3JIaHUU IEJIOCTHOTO MPEACTaBICHUS 00 OKpYKAIoIIeM MHpPE KaK O €IWHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHESHHS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOH 3HAYUMOCTH XHMHMH [IJI1 COBPEMEHHOW ITMBHUJIM3AIMU: B €€ TyMaHUCTHYECKOM
HaIPaBJICHHOCTH M Ba)KHOM POJIM B CO3/IaHWHM HOBOM 0a3bl MaTEPHAIBHON KYJIBTYPHI, PEIICHUHU TJIO0ATBHBIX MPOOIIeM
YCTOMYHMBOTO Pa3BUTHSI YEIIOBEUCCTBA — CHIPHEBOM, SHEPreTUUYCCKOM, MHUIIEBOM M DKOJOTHYCCKOM OE301acHOCTH, B
Pa3BUTHUH MEIUIMHBI, 00CCIICYCHNN YCIOBUH YCIICITHOTO TPyAa M SKOJOTHYSCKH KOMMDOPTHOM KU3HU KaKJIOTO 4jIcHa
00I111eCTBa;



€CTEeCTBEHHO-HAYUYHON TPAaMOTHOCTU: TIOHUMAHUS CYITHOCTH METOJOB IMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIIOJIb30BATh MOJIyYaeMble 3HAHUS JJIsl aHAlIM3a U OOBSICHEHUsI SIBJICHUN OKPYXKaIOIIEero Mupa u
MPOUCXOJAIIUX B HEM HU3MEHEHUW, yMEHHUs JejaTh OOOCHOBAaHHBIE 3aKIIOUEHUS HAa OCHOBE HAy4HbIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LEJbI0 TMOJYYSHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HKCIOJIb30BaTh XMMHUYECKHWE 3HAHUS JJIA pelIeHus MNpodsieM B peaabHBIX
KU3HCHHBIX CUTYaIUsX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATENbCKON JIEATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY IOJTYyYCHHIO
HOBBIX 3HAHWUM 10 XUMUU B COOTBETCTBUHM C JKM3HEHHBIMU MMOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodeccCuoHaIbHOM 1S TebHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yIbTaThl OCBOSGHHUS YYEOHOTO TMpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHEro OO0IIero
00pa3oBaHUs BKIIOYAOT:

3HaYMMBbIC 11  (OPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOIMIMXCS MEKIUCIUIUIMHAPHBIC —(MEXKIPEIMETHBIC)
oOIlleHayYHbIC TOHSTHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAayYHOW KapTHHBI MHpa U CIEeIU(PUKY METOJOB TMO3HAHWI,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIus, SBJICHHE, MPOIECC, CHCTeMa, HaAyUHBIH (akT,
IPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHHME, HAONIOJACHUE, HU3MEPEHHUE, IKCIICPUMEHT H
JApyrHe);

YHUBEpCAIbHBIE Y4eOHBIC NEeWCTBUS (IMO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYIATUBHBIC), 00CCIICUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBHON IPAMOTHOCTH M COITMATBHON KOMITETCHITUN 00Yy4YarOIINXCs,;

CIIOCOOHOCTh OOYYAIOIMIUXCSl WCIIOJIB30BAaTh OCBOCHHBIC MEKIUCITUIUTMHAPHBIE, MUPOBO33PEHUYECCKUE 3HAHMS U
YHUBEpCaJIbHbIE YUEOHbIE I€MCTBUS B O3HABATENBHOM U COLIMATIBHOMN MPAKTHUKE.



MeranpenMeTHbIE pe3yibTaThl OTPaXalOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMU IT03HABATEIBHBIMH,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JICHCTBUSIMU.

OByajeHre YHUBEPCAIbHBIMU YU€OHBIMH MO3HABATEIbHBIMU JI€HCTBHSIMH:

1) 0a30BbIe JJOrHYeCKHe TeHCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENCISITh MENN JCATCIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaTh
NEATEIbHOCTHU C ITOCTABJICHHBIMHM LICIISIMU;

UCIIOJIb30BaTh MPU OCBOCHHWM 3HAHHWK NMPUEMBI JIOTMYECKOTO MBIIIJICHUS — BBIICIATh XapaKTepHBbIC MPU3HAKU
NOHSITHA W YCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIHME MOHATHS JIJII OOBSICHEHUS OTIACIBHBIX
($aKkTOB U SBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUA;

yCTaHABIIMBATh IPUIMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKICHUsI (MHIYKTHUBHBIE, IEIYKTHUBHBIE, 10 aHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHATh B TIpoIlecCe IIO3HAHMS, UCIOJB3yeMble B XHMHHM CHMBOJMYECKHE (3HAKOBBIC) MOJCIH,
npeoOpa3oBBIBaTh MOJICIIbHBIEC MPEJICTABICHUS — XHMHYECKUM 3HAaK (CHMBOJI) 3JIeMEHTa, XUMHUYecKas Qopmya,
ypaBHEHHE XUMHUUYECKOW peakIuu — MPU PEIICHWH yYeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh
Ha3BaHHbIE MOJICJIBHBIC TIPEJACTABICHUSI JIJI BBIABJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX
PEaKLHni.

2) 6a30BbIe HCCJIEI0BATEIbCKHE 1EHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O IMIO3HAHUS BEIIECTB U XUMHUCCKUX PEAKIIHIA,



dbopmynupoBaTh I[EJIM M 3aJaud  HMCCJIEJOBAHUS, WCIOJIB30BaTh IIOCTABICHHBIE M  CaAMOCTOSITEIIBHO
c(hopMyJIUpOBaHHBIE BOIMPOCHI B KAaYECTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI Uil (OPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

BJAJICTh HABBIKAMH CaMOCTOSITEJILHOTO TUTAHUPOBAHUS M TPOBEACHUS YUYECHUUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUSI HAOIIOJATh 3a XOJOM IMPOIecca, CaMOCTOSTEILHO MPOTHO3UPOBATH €r0 pe3yJibTart,
dbopmynupoBaTh 00OOIIEHUS U BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIECAOBAHUS, COCTABISATH
000CHOBaHHBIN OTUYET O MpOJeIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HMCCIIEA0BATEILCKOM M MPOCKTHON JEATEIIBHOCTH, MPOSBISITH CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIIbBHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, TPUMEHCHHIO Pa3TUYHBIX METO/O0B
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHPOpMalUU (HAYYHO-TIOMYJISIpHAS JUTEpAaTypa XUMHUYECKOTO
coJiep KaHusl, CIIpaBOYHbIE 1mocobusi, pecypchl MHTepHeTa), aHaau3upoBaTh UHPOPMALIUIO PA3IUYHBIX BUIIOB U (HOpM
Npe/ICTaBIICHUs, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTH;

dbopMyITHUpPOBATh 3aNPOCHl M MPUMEHSITHh PAa3IUYHbIE METOABI IIPH MOUCKEe U 0TOOpe MH(pOpMaIU, HEOOXOIUMOMN
JUTSI BBITIOJTHEHHS YUEOHBIX 3a]1a4 ONPEACIIEHHOTO TUTIA;

MPUOOPETATh OMBIT UCIOJIB30BaHUS MH(DOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M Pa3JIMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITETILHO BHIOMpATh ONTUMAJIbHYIO QopMy TpencTaBieHuss nHGopMaIu (CXembl, rpaduKh, TUarpaMMBbl,
TaOJIUIIbl, PUCYHKHU U IPyTHE);

MCIIOJIb30BaTh HAay4HBIA SI3bIK B KA4eCTBE CPEACTBA MpU padboTe ¢ XUMHUYECKOW WHMOpMAaIuei: NMpUMEHSThH
MEXIpeIMeTHbIE ((PU3NIECKIEe U MATEMAaTHUECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIBbI, a00peBHATYPBI, HOMEHKIIATYPY;

MCITIOJIB30BaTh M MPEe0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.



OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeMOW TE€Mbl B XOJI€ AMAora W/WIW JIUCKYCCUH, BBICKA3bIBaTh UIEH,
(GopMyIHpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTENBHO BBIIIOJIHEHUSI MPETIOAKEHHOM 3a1a4H;

BBICTYNAaTh C MpE3eHTAlUUEld pe3yJbTaTOB IO3HABATENbHOM AEATEIBHOCTH, IMOJYYEHHBIX CAMOCTOSITEJIBHO WIIU
COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJIHEHUH XUMHYECKOTO JKCIIEPUMEHTA, MPAaKTUYECKOM paldoThl IO
UCCJIEIOBAHMIO CBOWCTB H3yYaeMbIX BEIIECTB, pealu3aluyd ydyeOHOro mpoekTa U (HOPMYJIUPOBATH BBIBOJBI I10
pe3ysibTaTaM NpoBeAEHHBIX UCCIIEIOBAHUN IMMyTEM COTJIacOBaHUS MO3UIMHI B X0/1€ 00CY X AeHHUS 1 OOMEHAa MHEHUSAMH.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITEJIbHO IMUIAHUPOBATH M OCYIIECTBISATH CBOKO IO3HABATENIBHYIO JESATEIBHOCTh, ONpEAEisas €€ LEeNu U
3a/layd, KOHTPOJHUPOBATH U MO MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH NpEIaraeéMblii aaropuTM JIEUCTBHM TNpu
BBIMIOJTHEHUU YY€OHBIX U HCCIIEIOBATENbCKUX 3a]1a4, BEIOUpaTh Hanboee 3 PEeKTUBHBINA CTIOCO0 UX PEIICHUS C yUETOM
NOJIYYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XMMUUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPE/ICTABICHUNA O XMMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POIU
XUMHHU B TIO3HAHWU SBICHUU MPUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPhl JHYHOCTH, €€ (yHKIIMOHATBHOMN
IPaMOTHOCTH, HEOOXOIWMOHW HJisi PEMICHUs TPAKTHYECKUX 3aad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;



BJIAJICHUE CUCTEMOM XMMHMUYECKMX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONIME MOHATHS (XUMHUYECKHM
AJIIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKas CBSI3b,
CTpYKTypHas ¢popmyna (pa3BEpHyTasi U COKpaIIEHHAsI), MOJIb, MOJISIPHAS] Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBIN CKENET,
(GyHKIMOHANIbHAS TPYIINA, PaJAUKal, U30MEpHUs, U30MEPhl, TOMOJIOTHYECKUH Psi/l, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO.L
U a30TCOoJep)Kalllie COCAMHEHHS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI opraHnyeckux BeulecTB A. M. ByTiepoBa, 3aKk0H coXpaHEeHHUs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XMMHUH; MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIMEe B OCHOBE MOHUMAaHMUS
NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHHUM, (PaKTOJIOTMUYECKUE CBEJICHUS O CBOMCTBAaX, COCTABE, MOJYyUYECHUU U
0e30MacHOM MCTIOIb30BAHNN BAKHEUIITNX OPTaHUUYECKUX BEIECTB B ObITY U MIPAKTUYECKOM JESTEIIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHUH, YCTAHABIMBATh KX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS TPH ONHCAHUM COCTaBa, CTPOCHUS W TPEBpAIICHUN OpraHUuYEeCKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTABJICHHMS] MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) (GOpMysl OPraHMYECKUX BEIIECTB M YpPABHEHUN XUMUYECKHUX PpEaKIIHil,
M3rOTaBIIMBATh MOJIENIM MOJIEKYJI OPraHMYECKUX BEUIECTB ISl WIUTFOCTPAIMH WX XMMHYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHABIUBATH IPUHAIICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY
U CTPOCHUIO K OIpEAeNIEHHOMY KJacCy/Tpynre COeIMHEHHWH (YTJIEBOJOPOMAbI, KHCIOPOJ M a30TCOAECpKalue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS]), 1aBaTh UM Ha3BaHUA Mo cucteMatnyeckoil HomeHknarype (IUPAC),
a TaKXke NPUBOIAUTH TPUBHAJIBHBIE HAa3BAHUS OTAEIbHBIX OPraHMYECKHUX BELIECTB (ITWUJICH, MPOMMIEH, aleTHJIEH,
STUJICHTJIUKONb, TIUUEPUH, (eHos, GopManbIerua, aueTaablerull, MypaBbHHas KHCIIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KHCIIOTA, [II0K03a, PPyKTO3a, Kpaxmal, LeJUIHI03a, TIINLKH);



c(OpMHPOBAHHOCTh YMEHHUS ONPEEATh BUIAbl XMMUYECKOW CBSI3M B OPraHUYECKUX COCAMHEHUSX (OJMHApHBIE U
KpaTHBIE);

c(OpMHPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUU CTPOEHUsI oprannyeckux BemecTB A. M. bytieposa
IUIsl OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHMS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh COCTaB, CTPOEHHUE, (U3MYECKHME W XHUMHUYECKHME CBOMCTBA
TUNUYHBIX MPECTAaBUTEIEH PAa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, IPOIUJIEH, alleTUJIEH,
OyranueH-1,3, mermnOyraguen-1,3, O0€H301, METaHOJ, ATAHOJ, STUJIECHIJIMKOJb, TIULEPUH, (DEHOJ, aueTanbIerum,
MypaBbUHAasi M YKCYCHas KHCJOTBI, IJIIOKO3a, Kpaxmall, LEJUIKJIO3a, aMHUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATH
TFeHETHYECKYI0 CBS3b MEXJYy HHUMHU YpPAaBHEHHMSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUHA C HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYIT;

c(OpMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh HCTOYHHUKHU YIJIEBOAOPOIHOIO ChIpbsi (HE(QTh, NMPUPOAHBIN ras,
yToJib), CIIOCOOBI UX NMEePepabOTKU U MPAKTUUYECKOE IPUMEHEHUE IPOTYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTh YMEHUI NMPOBOJUTH BBIYHUCICHUS IO XUMUYECKUM YpaBHEHUSM (Macchbl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIHUM IO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOIO M3 MCXOIHBIX
BEIIECTB WJIM MIPOJYKTOB pEaKIun);

c(OpMUPOBAHHOCTh YMEHMH BJIaJE€Th CUCTEMONW 3HAHUNW OO0 OCHOBHBIX METOJAaX HAyYHOrOo IO3HAHUS,
UCMOJb3YEMbIX B XMMHMM NPU HM3YYEHHUU BEUIECTB U XUMUYECKUX SIBICHUI (HaOII0JEHUE, U3MEpPEHUE, IKCIIEPUMEHT,
MO/JIEIMPOBAHKE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JJI1 NPUHATUS PEIIEHUIN B KOHKPETHBIX KU3HEHHBIX
CUTYallUAX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM,;

c(OpMUPOBAHHOCTh YMEHMH COONIOAATh MpaBUia IOJb30BAaHUS XUMHYECKOM MOCYI0M U J1abopaTOpHBIM
o0opyloBaHUEM, a TaKKe MpaBuia OOpallleHUsl C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUMUSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;



cOpPMHPOBAHHOCTh YMEHHUW IUIAHUPOBATh W  BBHIMOJHATH XUMHYECKHH OKCIEPUMEHT (IIpEeBpaICHHS
OpraHUYECKUX BEIIECTB TPU HArpeBaHWH, IMOJYYCHHE STWJICHA M W3YYCHHE €r0 CBOWCTB, KAUCCTBCHHBIC PEaAKIIHH
OpraHUYECKUX BEIICCTB, JACHATYypalus OCIKOB TPH HArpeBaHWM, I[IBETHBIC PEaKIMH OEIKOB) B COOTBETCTBUU C
NpaBWJIAMH TEXHUKH O€30MaCHOCTH MPHU OOPAIIECHUN C BEIISCTBAMHU U JIA0OPATOPHBIM 00OPYIOBAaHUEM, MPEIACTABIIATH
PE3yNIBTaThl XUMHYECKOTO SKCIIEPUMEHTa B (DOPME 3aIUCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIUH ¥ (POpMyIHpOBaATH
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMCHUM KPUTHYCCKU aHAIM3UPOBATh XUMHUYECKYI0 WH(OPMAIUIO, TIOJyYaeMyl W3 Pa3HbIX
MUCTOYHUKOB (CpeacTBa MaccoBor nHpopmartuu, THTEpHET U IpYTuX);

cOpPMUPOBAHHOCTh YMEHHH COOJIIO/IaTh TPaBHJA JKOJOTHYECKH IIeJIECOOOpa3HOTO TOBENIEHUS B OBITY H
TPYJIOBOM JICSATCIIBHOCTH B IEJIAX COXPAHEHHUS CBOETO 3JI0POBbS M OKpPYIKAIOMIEH MPUPOIHON Cpelbl, OCO3HABaTh
OIACHOCTh BO3JICHCTBHS Ha >KMBBIE OPTraHU3MBI ONPEACIEHHBIX OPTAaHMYECKUX BEIIECTB, MOHUMAs CMBICI TOKa3aTess
[TJK, mosicHATh Ha IpUMEpax CHOCOObl YMEHBIIEHHS M TPEIOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUSA HA OpraHU3M
YeJI0BEeKa;

JUIsE 00YyYaronIuXxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHUE NMPUMEHSITh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB U XUMHYECKUX SBICHHUM;

JUTSL CTICTIBIX M CJIA0OBHISIIIIMX O0YYAIONIUXCS: YMEHUE UCIIOIB30BaTh Pelbe(hHO-TOUCUHYIO CUCTEMY 0003HAUECHUH
JI. Bpaiins qist 3anucu XUMUIeCKUX HopMyII.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHmieckass XUMHs» OTPaXkaroT:
c(hOpPMHUPOBAHHOCTH MPECTABICHUI: O XMMHUYECKOW COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POIU
XMW B TIO3HAHWW SIBIICHUW TPUPOJBI, B (OPMHUPOBAHWUU MBIILIICHUS U KYJIBTYpPhl JHYHOCTH, €€ (YHKIIMOHATBHON



IPAaMOTHOCTU, HEOOXOJUMOMW ISl PElICHUS MPAKTUUYECKUX 3aJad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMOM XHWMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralomiue MOHATUS (XUMHUYECKUN
AJIEMEHT, aToOM, HW30TOI, S-, p-, d- JJIEKTpOHHBIE OpOUTATUM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBI OOBEM,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJCHMS, XUMHUUYECKas CBsI3b (KOBaJCHTHAs, HOHHAs,
MeTaJUTM4ecKasi, BOJAOPOAHAs), KpUCTANIUYECKash pemérka, TUIbl XUMUYECKUX PpEaKlHi, pacTBOp, DJIECKTPOJIUTHI,
HE3JICKTPOJIUTBI, IJIEKTPOJUTHUUECKAS] TUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON pEeaKiuH,
XUMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (TEOPHS AJICKTPOJUTHIECCKON NHUCCOLMAIuy, nepruoanueckuit 3akon 1. .
MenpeneeBa, 3aKOH COXpPAHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHECHUS W TPEBPAIICHUS YHEPIUU MPU XUMHUYECKUX
peaKkIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, MHUPOBO33PEHUYCCKHUE 3HAHUS, JIekKallue B OCHOBE
NOHUMAaHHS TPUUYUHHOCTU U CUCTEMHOCTH XMMHYECKHUX SIBJICHHUH, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTAaBe,
MOJIy4YeHUH U O€30MacHOM HCIIOJIb30BAaHUM BAXKHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPaKTHYECKOM
NEeATENbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPHU3HAKK TOHSATHH, YCTAaHABIMBATh WX B3aUMOCBS3b,
UCITI0JIb30BATh COOTBETCTBYIOIINE MOHATHS MIPU ONMCAHUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPAICHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJB30BaTh XMMUYECKYIO CHMBOJUKY Il COCTaBlieHHS (OpPMYJ BEIIECTB U
YpaBHEHUW XMMHUYECKHX peakuuid, cucteMarnueckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIAEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil ra3, YIJIEKUCIbIN ra3, aMMUaK, raiméHas U3BeCTh, Heralul€éHas U3BECTh, TUThEBAs
co/ia, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUW OMPENENsATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XMUMHUYECKON CBSI3U (KOBaJE€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAsA) B
COCIMHEHUAX, THUM KPUCTAUIMUYECKON pEeIIETKM KOHKPETHOrO0 BelllecTBa (aTOMHAas, MOJICKYJISIpHAsl, WOHHAas,
METaJIMYECKasi), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX COCTMHEHUN;



c(OpMHPOBAHHOCTh YMEHHI YyCTaHABIMBATh MNPUHAJICKHOCTb HEOPraHWYECKHX BEIECTB IO HMX COCTaBy K
ONpeeEHHOMY KJIAcCy/Tpymnne COEeIUHEHUU (IPOCThle BEUIECTBA — METaUIbl M HEMETaJlIbl, OKCHJIbI, OCHOBaHUA,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI Nepuoanyeckoro 3akoHa Jl. 1. MenzeneeBa u 1eMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUIYI0, O0BSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB XMMHMUYECKHX 3JIeMEHTOB 1—4
nepuosoB Ilepuoanueckoil cucreMbl xumuueckux snemeHTtoB JI. M. MenneneeBa, ucnonb3ys MOHATHUS «s-, p-, d-
AIIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX
AJIEMEHTOB M HMX COEIMHEHMH MO mepuojaM u rpymnmnaMm [lepuoguyeckoit cuctembl XuMuueckux anementoB J[. W.
Menpeneena;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONWCTBA HEOPraHWYECKUX
BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXkKAAaTh CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXAY HEOPraHMYECKUMU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATh XUMUYECKHUE PEAKIMU IO PA3JINYHBIM IpPU3HAKaM (YHUCITy U
COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3((EeKTy peakiuu, HW3MEHEHHUIO CTENEeHEH OKHUCICHUS 3JIEMEHTOB,
00paTHMOCTH peaKIuy, y4acTUIO KaTaJu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpPAaBHEHUS PEAKLHUM pa3IU4HbIX THUIOB, IMOJHBIE M COKpalllEHHBIE
ypaBHEHUS peakluii HOHHOro 0OMEHa, YUUTHIBAs YCIOBHS, IPU KOTOPIX ITH pEaKkLUU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIHMH, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHbIX
HEOPraHWYECKUX BEIIECTB, pACIO3HABaTh OIBITHBIM IIYTEM HWOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax
HEOPraHWYECKUX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBHIBATh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEaKLUi;



c(hOpMHPOBAHHOCTh YMEHHUIA OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEaKIMu OT Pa3jIuYHbIX (PaKTOpPOB;
XapaKTep CMEIIEHUS XHMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO Bo3aeicTBus (mpunmum Jle [llaTense);

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XWMHUYECKHE IPOIECCHI, JIS)KAIIHE B OCHOBE IMPOMBIIUICHHOTO
TIOJTYYCHHUS CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTH NIPEICTABIICHUN 00 OOIIMX HAYYHBIX MPUHITATIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO TTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMCHUH MPOBOJUTH BBIUYMCICHHUS C MCIIOJIH30BAHUEM TIOHSTHS «MaccoBasi JOJI BEIICCTBA B
pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B NMPU XHUMHYECKUX PEaKIMSIX, MAcChl BEIIECTBA WM O00BEMA Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEILIOBOTO
s ekTa peakIuu Ha OCHOBE 3aKOHOB COXPAHCHHMS MAacChl BEILIECTB, IPEBPAICHHUS W COXPAHCHUS SHEPTHH,

c(OpMHPOBAHHOCTh YMCHHH COOJIIOJIaTh TpaBWja IIOJb30BAHUS XUMHUYCCKON TMMOCYyJ0H M J1abOpaTOPHBIM
0o0OpyIOBaHUEM, a TaK)Ke TpaBHUia OOpAIleHHs C BEIISCTBAMHU B COOTBETCTBHM C WHCTPYKIMSIMH TIO BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TUTAHUPOBATH W BBINOJHSTH XUMHUYECKUNW IKCIEPUMEHT (pa3loKeHHE TMEepPOKCHIa
BOJIOPO/Ia B TPHCYTCTBUHM KaTaJM3aToOpa, OIpPEAeNCHHE CpPeIbl PAacTBOPOB BEHIECTB C IMOMOIIBI0 YHHBEPCATHHOTO
WHIUKATOpa, BIHUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XHMHYECKOW pEakIMd, pPEaKIHH HOHHOTO OOMeEHa,
Ka4eCTBCHHbIC peaknuu Ha cynabdar-, KkapOoHaT- W XJIOpUI-aHWOHBI, HA KAaTHOH aMMOHHS, peIICHHE
OKCIIEPUMEHTAIBHBIX 3alad 1Mo TemaMm «Mertamib»y W «HeMmeTamnsl») B COOTBETCTBHU C MPaBWIAMH TEXHUKH
0e301MacHOCTH TP OOpaIlleHuHd C BEIIeCTBAMH W J1a0OpAaTOPHBIM OO0OpYyJAOBaHWEM, IIPEACTABISATh PE3YIbTATHI
XUMHYECKOTO dKCIIEPUMEHTa B (JOpME 3alUCU YPAaBHEHUM COOTBETCTBYIOIIUX peakiuii U (GopMyaupoBaTh BBIBOJBI Ha
OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 MH(OPMAIUIO, TIONy9aeMyl0 W3 Pa3HbIX
HMCTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHHKAIMU, THTEpHET U IpYyTHUX);



c(hOpMUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBHIa HKOJIOTUYECKH I€JIeCO00pa3HOro IMOBEACHUS B OBITY H
TPYJOBOM JESITCIBHOCTH B IEIAX COXPAHEHHUS CBOETO 370POBbS M OKpPYXKAIOMIEH MPUPOTHON Cpelnbl, OCO3HABaTh
OITACHOCTH BO3JCHCTBUS Ha KUBBIC OPTaHU3MBI ONPEISIEHHBIX BEIIECTB, TOHUMasi cMbIc mokaszatens [1/IK, moscHATH
Ha TIPUMEpax CIocOObl YMEHBIICHUS U TPEIOTBPAIICHHS KX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBCKa;

JUISE 00YYaroNIuXcsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHUE NMPUMCHSTH 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYCCKUX SBICHHU;

JUTSL CTIETIBIX M CTA00BUSAIINX 00YYAIOIINXCS: YMEHHE UCTIONB30BaTh PEbe(pHO-TOUCHHYIO CUCTEMY 0003HauECHU I
JI. Bpaiins muist 3a1Mcyu XMMHUYeCKUX (popmyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrtpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBBI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOCHHS OPTAaHHUYECKUX COSAMHEHUN A. 3 0 0 https://resh.edu.ru/
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2 0 0 https://resh.edu.ru/
HenpenenbHbie yrieBo10pOabl: AKEHBI,
2.2 ped a HOPOA 6 0 1 https://resh.edu.ru/
AJKaJUEHbI, ATIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 0 0 https://resh.edu.ru/
[IpupoaHbIE HICTOYHUKH YTIJIEBOIOPOIOB
2.4 PHpo 4 AOPOR 3 1 0 https://resh.edu.ru/
U UX nepepadoTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeTuHeHust
3.1 Cnuptel. ®enon 3 0 0 https://resh.edu.ru/
Anbnerunbl. KapOOHOBBIE KUCITOTHI.
3.2 e p 7 0 1 https://resh.edu.ru/
CrnoxHble 3¢upbl




33 VYrieBoabl 3 https://resh.edu.ru/
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKY IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctemMma XUMUYECKUX 3 0 0 https://resh.edu.ru/
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P - P 4 0 0 https://resh.edu.ru/
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1 https://resh.edu.ru/
Wroro no pasgeny 13 https://resh.edu.ru/
Pa3znen 2. Heoprannueckasi Xumust
2.1 Meraibl 6 0 1 https://resh.edu.ru/
2.2 Hewmeramibl 1 https://resh.edu.ru/
CBs13b HEOPraHUYECKUX U OPraHNYECKUX
2.3 P P 2 0 0 https://resh.edu.ru/
BEIIECTB
Hroro no pazneny 17 https://resh.edu.ru/
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS U )KU3Hb 4 0 0 https://resh.edu.ru/
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
IIpenmeT opranndeckom XuUMuH, €é
1 p p ’ 1 0 0 https://resh.edu.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coennHeHuil A. M. byriepoBa, €€ OCHOBHBIE 1 0 0 https://resh.edu.ru/
MOIOKEHUS
[IpencraBnenue o KIaccuPpuKaIUK
opraHuyueckux Belrects. HomeHkmarypa
3 p P 1 0 0 https://resh.edu.ru/
(cucTemaTuyeckas) U TPUBUAIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AIKaHbBI: COCTaB U CTPOECHUE
4 N p ’ 1 0 0 https://resh.edu.ru/
TOMOJIOTUYECKHUH PSIJT
MertaH 1 3TaH — IIPOCTEHUIITIE
5 p 1 0 0 https://resh.edu.ru/
MPEACTABUTEH AIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 https://resh.edu.ru/
OTHIIEH U IIPOIHIIEH — MPOCTEHIIIHE
7 p P 1 0 0 https://resh.edu.ru/
MPEACTABUTEIHN AIIKEHOB
ITpaxtrueckas padora Ne 1. «[lomyuenue
8 p p . yi 1 0 1 https://resh.edu.ru/
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
9 Anxanuensl. byranuen-1,3 u 1 0 0 https://resh.edu.ru/




MeTunoyraauen-1,3. [lonyyenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
FOMOJIOTMYECKUH psifl. ALleTUIIeH —
MIPOCTEHIINM PEACTABUTEIb AIKUHOB

https://resh.edu.ru/

11

Beruncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

https://resh.edu.ru/

12

ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/

13

['eneTnveckas CBsI3b YriaeBOO0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam

https://resh.edu.ru/

14

[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
HeTh ¥ MPOAYKTHI €€ epepaboTKH

https://resh.edu.ru/

15

[TpupoTHBIE HICTOYHUKH YTIIEBOOPOIOB:
MIPUPOIHBIH Ta3 U MOIYTHEIC HEPTSIHBIE Ta3bI,
HeTh ¥ MPOAYKTHI €€ epepadoTKH

https://resh.edu.ru/

16

KoutponbHas pabota no paszaeny
«YTIIeBOIOPOIBI»

https://resh.edu.ru/

17

Hpe,[[eJ'IBHLIe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI U 5TaHOJI. BOI[OpOI[HaH CBA3b

https://resh.edu.ru/

18

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJIMKOJIb U
TJIMOCpUH

https://resh.edu.ru/

19

deHou: CTPOCHUC MOJICKYIIbI, (I)I/I3I/I"ICCI(I/IC )51
XUMHWYCCKHEC CBOI’ICTB&, MMPUMCHCHUC

https://resh.edu.ru/

20

AJ'IL,[[GFI/II[LIZ (I)OpMaJ'IbI[eFI/II[ " ancTaabACTU .

https://resh.edu.ru/




AueroH

21

OaHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

https://resh.edu.ru/

22

[IpakTtuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

https://resh.edu.ru/

23

CTCapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX KHUCJIOT

https://resh.edu.ru/

24

MI)IJ'Ia KaK COJIN BBICIITHUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIlee JIeliCTBIE

https://resh.edu.ru/

25

CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upos

https://resh.edu.ru/

26

Xupbr: rugponn3, npuMeHeHue,
OuoJIoTHYeCKasi pOJIb )KUPOB

https://resh.edu.ru/

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueline npencTaBuTeNu: rioK03a,
(dbpykTo3a, caxapo3a

https://resh.edu.ru/

28

KanMaJ'I " OCJIJIK0JIO3a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

https://resh.edu.ru/

29

KonTtposnpHas pabota 1o paszaeny
«Kucnopoacoaepxaiiyue opraHn4ecKue
coenuHeHus»/ Beepoccuiickas mpoBepovHas
pabota

https://resh.edu.ru/

30

OO1as XxapakTepUCTUKa a30TCOAePIKAIIIX
OpraHruecKux coenHeHnuii / Beepoccuiickas
MpoBepoyHas paboTa

https://resh.edu.ru/




31

AMMWHBI: METHJIAMHUH U aHWJINH

https://resh.edu.ru/

32

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE
OpraHu4ecKue COCAMHEHHS, UX
ouonornyeckoe 3HaueHue. [lentuapl. benku
KaK IPUPOJTHBIC BBICOKOMOJICKYIISIPHBIC
COCJTMHEHUS

https://resh.edu.ru/

33

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

https://resh.edu.ru/

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydyKkd, BOJIOKHA

https://resh.edu.ru/
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 https://resh.edu.ru/
KOH(UTypaiust aToMOB
[Tepuonnueckuii 3akoH u [lepunoanueckas
cHCTeEMa XUMHYECKHX deMeHToB /. 1.

2 A . 1 0 0 https://resh.edu.ru/
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHAYECKUX DJIEMEHTOB U UX COEIUHEHUHN MO
I'pyIIaM U IepruoiaM. SHaYCHHE

3 by P 1 0 0 https://resh.edu.ru/
MIEPUOANYECKOTO 3aKOHA U CHUCTEMBI
xuMmudeckux saeMmeHToB .M. Menaeneena B
Pa3BUTUU HAYKH
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 0 0 https://resh.edu.ru/
cBs3u. Bogopoanas cBs3b
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD.
Crenenn okucieHus. Bemecrsa

5 1 0 0 https://resh.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHHUS
IloHsiTHE O IUCIIEPCHBIX cucTeMaX. MICTUHHBIE

6 p 1 0 0 https://resh.edu.ru/

" KOJUIOUJHBIC paCTBOPHI. MaccoBas gous




BEILIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIMYHBIX
KJIaCCOB

https://resh.edu.ru/

Knaccudukanus XuMuuecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

https://resh.edu.ru/

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUn»

https://resh.edu.ru/

11

DJeKTpoauTHYecKas aucconuanus. [lonarue o
BOJIOpOoIHOM roka3zarese (pH) pactBopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

https://resh.edu.ru/

12

OKHUCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIH.
[TonsiTre 006 21EKTPOIM3€E PACIUIABOB U
PacTBOpOB coJieit

https://resh.edu.ru/

13

KonTposbHas pabota no paszaeny
«TeopeTnyeckne OCHOBBI XUMUN»

https://resh.edu.ru/

14

MeTaJ'IJ'ILI, UX ITIOJIOKCHHUC B Hepnonnqecxoﬁ
CUCTEMEC XUMHUYCCKUX JJICMCHTOB I[ n.

https://resh.edu.ru/




MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O0mMe PU3NIECKIe CBONCTBA
METaJJIOB

15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

https://resh.edu.ru/

16

XHUMHUYECKUE CBOMCTBA BAXKHEHUIIINX METAJIIOB
(HaTpUii, KM, KAJIBIIMA, MarHUH,
TIOMHUHUI) U UX COeTMHEHU I

https://resh.edu.ru/

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

https://resh.edu.ru/

18

XuMHYECKHe CBOMCTBA IIMHKA, XKeJie3a U X
COCTMHEHM I

https://resh.edu.ru/

19

Hewmerannsl, nx nonoxxenue B [lepuoandeckoi
CHCTEME XMMHUYECKHX 3jieMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.edu.ru/

20

[TpakTtuueckast padota Ne 2. "Pemenne
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«MeTtamib»"

https://resh.edu.ru/

21

®du3nyYeCcKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauioB (Ha puMepe
KHCTIopo/a, cephl, pocdopa u yriuepoaa)

https://resh.edu.ru/

22

XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M MX
COEUHEHUN

https://resh.edu.ru/

23

XumMuueckue cBoMcTBa a3oTa, pochopa u ux
COEeIMHEHUN

https://resh.edu.ru/

24

XHWMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U

https://resh.edu.ru/




HUX COeIUHEHUN

25

[IpuMmeHeHne BaXXHEUIINX HEMETAIOB U UX
COoeqUHEHUN

https://resh.edu.ru/

26

O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
Teme «HemeTramnsl». Beranciaenns mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI

https://resh.edu.ru/

27

[IpakTueckas padota Ne 3. «Pemienue
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

https://resh.edu.ru/

28

KonTtponbHas padoTa mo teMam «MeTayuisi» u
«HemeTauie»

https://resh.edu.ru/

29

Heopranunueckue u opraHuyeckue KUciaoThI.
Heopranuueckre u opraHnyecKkue OCHOBaHUS

https://resh.edu.ru/

30

AmboTepHble HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPTaHUYECKUX
BEIIECTB

https://resh.edu.ru/

31

Ponp xuMuu B o0ecrieueHun 3KOHOFH‘I€CKOﬁ,
3HepFeTquCKOﬁ u HHIHCBOﬁ 6€3OHaCHOCTI/I,
Pa3BUTHUH MCIUITUHBI

https://resh.edu.ru/

32

[IpencraBienust 00 OOMIMX HAYYHBIX
MPHUHIUIIAX TPOMBIIIIICHHOTO MOJTYYeHUS
BaYKHEHIIINX BEIIECTB

https://resh.edu.ru/

33

Yenosek B MHPEC BCUICCTB U MATCPUAJIOB

https://resh.edu.ru/

34

Xumus u 310pPOBbLC UCIIOBCKA

https://resh.edu.ru/
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOTI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMBbI CPETHET 0
0011ero oopa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

ChopmupoBaHHOCTh MPEACTABICHUN 0 XUMUYECKON COCTaBIISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIU
XMMHHM B TI03HAHUU SBJIIEHUH TPUPOAbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM TIPaMOTHOCTH, HEOOXOAMMOM [UId PpELIeHHMs NPAaKTUYECKUX 3aJad M IKOJOTHYECKU

000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U IPUPOJTHOM cpene

1.2

Bnagenue cuctemMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarollfe TMOHATUS (MOJeKyIa,
BaJICHTHOCTh, 3JIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCICHUS, XMUMHUYecKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIM  00BEM, YITIEPOJHBIM  CKeNleT, (YHKUMOHANbHAs TpyNma, pagukais, H30Mepus, H30MEpHI,
TOMOJIOTHUECKUN PAJl, TOMOJIOTH, YIJI€BOJOPOIbl, KHCIOPOA- M a30TCOAepXkallue COCAMHEHUS, OUOJIOTUYECKU
aKTUBHBIE BelIECTBa (YIJIEBOAbI, KUPBI, OENKK1), MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHs opraHuueckux BemecTB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3bIK XUMHUH, (DAKTOIOTHYECKHE CBEICHUSI O CBOMCTBAX, COCTABE, MOJIy4YEHUH U
0€30MacHOM HCIIOJIb30BAHUH BAKHEUIINX HEOPraHWYECKUX M OPraHWYEeCKUX BEHIECTB B OBITY M MPAKTHUYECKOMN

ACATCIbHOCTH 4YCJIOBCKA

1.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XApPAKTCPHBIC IPU3HAKU HOHHTI/II\/’I, yCTaHaBJIMBATbL HX B3aNMMOCBA3b,




HCII0JIb30BAaTh COOTBCTCTBYIOLIMEC IMOHATHA IIPU OINMCAHHMMU COCTaBa, CTPOCHUSA U HpCBpaHIGHI/Iﬁ OpraHn4eCKux

COEIMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY JIJISi COCTaBIICHUS MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami€HHOW) ¢GOpMyNl OpPraHUYECKHUX BEIIECTB U YpPaBHEHUN XUMHUYECKUX
peaKkuuii, M3roTaBivMBaTh MOJEIN MOJIEKYJ OpPraHMYECKUX BEUIECTB I WILTIOCTPALMA HX XHUMHYECKOTO U

MPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopmupoBaHHOCTh YMEHHMI YCTaHaBIMBATh NPUHAAICKHOCTh H3YYEHHBIX OpPraHMYECKHX BEHIECTB IO UX
COCTaBy M CTPOEHHIO K ONpeAenéHHOMY Kiaccy (Tpynme) coeAuHeHMH (yreBoJopoAabl, KHCIOpPOJ U
a30TCOJIEprKaIlle COEANHEHNUS, BHICOKOMOJIEKYNIIPHbIE COEIMHEHUS), TaBaTh UM HA3BaHUS 10 CUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHS OMPEIEIIATh BUIbI XMMUUECKOHN CBSA3H B OPraHMYECKUX COEIMHEHUSX (OJUHApHBIEC U

KpaTHBIE)

1.6

CdopMHUpOBaHHOCTH YMEHUS IPUMEHSITH: TIOJIOXKCHHSI TEOPUM CTPOCHUS OpraHnyeckux Bemiects A.M. bytieposa

JJIA 00BACHEHMS 3aBUCHMOCTH CBOICTB BCHICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXpaHCHHA MACCHI BCIICCTB

VrneBoz[opoz[H. KI/ICJ'IOpOI[COI[Cp)KaH_II/IC M a30TCOACPKAIMNE OPraHNYCCKUEC COCAMHCHUS. BBICOKOMOHCKYHHPHBIG

COCAUMHCHUS

2.1

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPUBOJAUTL TPUBUAIBHBLIC HA3BAHHA OTIACIBHLIX OPraHHYCCKHUX BCHICCTB (STI/IJ'IGH,
IPOIUJICH, allCTUJIICH, OTUJICHIJIMKOJIb, I'NIMICPUH, (I)CHOJ'I, (1)OpMaJ'ILI[el"I/II[, aleTajlbJACruji, MypaBbnHasa KHUCJIOTA,
YKCYCHAasl KHCJIOTA, OJICMHOBAA KHCIIOTA, CTCApUHOBAA KHUCIIOTA, IJIFOKO3a, q)pYKTOSa, Kpaxmall, HOCJUIK0JIO034,

TJTHITAH )

2.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepu3oBaTb COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa




THUIITNYHBIX HpeHCTaBHTCHCﬁ paanqulx KJIaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH, OTaH, 3THJICH, HpOHI/IHeH,
arnetwiieH, Oyramuen-1,3, merwnOyramuen-1,3, OSH30J, METaHOJ, JTaHOJ, JTUJICHIJIMKOJb, TIUICPUH, (EHOI,

aleTajIbJACru, MypaBbruHasa U YKCYCHas KMCJIOTHI, I'NTFOKO34a, KpaxMall, HCJUII0JI03a, aMUHOYKCYCHAasA KI/ICJIOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHHA WUIIOCTPUPOBATE TCHCTUYCCKYIO CBA3b MCXKAY THIIMYHBIMU TPEACTABUTCIAMU
PA3JIMYHBIX KJIACCOB OPraHN4YCCKUX BCEHICCTB YPAaBHCHHUAMHU COOTBCTCTBYIOIIUX XHMHUYCCKHUX peaKuHﬁ C

HCI0JIb30BAHUEM CTPYKTYPHBIX POpMYIT

2.4

ChopmupoBaHHOCTh YMEHHS XapaKT€pU30BaTh MCTOUYHUKH YIIIEBOJOPOJIHOTO ChIphsl (HE(Th, MPHUPOJAHBIN Ta3,

yT0Jib), CIOCOOBI MX MEPepadbOTKU U MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéTel

3.1

ChopMHUpOBAaHHOCT, YMEHUW BIAACTh CHCTEMOW 3HAaHMK 00 OCHOBHBIX METOJaX HAyYHOTO TIO3HAHUSA,
UCIOJIb3YeMbIX B XHMHUU TMpPH M3Yy4YEHHHM BEIIECTB W XUMHYECKUX sBJICHUN (HaOmiofeHue, H3MepeHue,
SKCIEPUMEHT, MOJEIUPOBAHKE), HCIIOJIB30BATh CHCTEMHbIE XUMHUYECKHE 3HAHUS [JIs MPUHSATHS pPEIIeHUN B

KOHKPCTHBIX JKU3HCHHBIX CUTyallusaX, CBA3aHHBIX C BECIICCTBAMU U UX IIPUMEHCHUEM

3.2

ChopmupoBaHHOCTh yMEHMI COOMIOAATh MpaBWiIa MOJB30BAHUS XUMHUYECKOM mMoCynoil U J1abopaTopHBIM
o0opynoBaHuEM, a TaKkKe IMpaBuiia oOpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMU O BBIIIOJHEHUIO

J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTh yMEHUN MJIAHUPOBATh M BBIOJHATH XUMHUYECKUW OKCIEPUMEHT (TpeBpalleHUs
OpPraHMYECKUX BEIIECTB MMPU HArpeBaHUH, MOJydeHUE STHIICHA U W3YYE€HUE er0 CBOWCTB, KAUECTBEHHBIC PEAKIIHH
OpPraHMYECKUX BEILECTB, JCHATypauus OelIKOB MPU HArpeBaHHUH, I[BETHBIC PEAKIHMH OEIKOB) B COOTBETCTBUU C
MpaBUJIaMH TEXHUKM O€30MacHOCTH MpH OOpallleHuHu C BeEleCTBaMU U JIaOOpaTOpHBIM 000PYAOBAHUEM;
MIPEJICTaBIATh PE3yIbTAThl XUMUUYECKOTO SKCIIEPUMEHTa B (hopMe 3aMucy ypaBHEHUH COOTBETCTBYIOIIUX PEaKIIUii

n (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJILTATOB




CdhopmupoBaHHOCTH YMEHUN MTPOBOIUTH BBIYMCICHUS 110 XUMUYESCKUM YPaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA

3.4 HCXOJIHOTO BEIECTBA WM MPOJYKTa PEAKIMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 UCXOIHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIMH)
35 ChopmupoBaHHOCTh YMEHMM KPUTHUECKU aHAIM3HPOBATh XMMHUUYECKYIO0 MH(OPMALMIO, MTOJIy4aeMYI0 U3 pa3HbIX
' HWCTOYHHUKOB (CpelicTBa MaccoBoi nHpopManuu, cetb UHTepHeT u apyrue)
ChopMHUpOBAaHHOCT, YMEHUM COOJIIOAATh TMpaBUja JKOJIOTHUECKH I1eJIeCO0OpPa3HOrO TMOBEJACHUS B OBITY M
TPYAOBOW JESITENBHOCTH B LENSIX COXPAHEHUSI CBOETO 3/10POBbs U OKpPY)KalolLlel MPUPOIHOM cpesbl, 0CO3HABaTh
3.6 OTIAaCHOCTh BO3JICHCTBUS HA JKHUBBIE OPraHU3Mbl ONPENECNIIEHHBIX OPraHWYECKHUX BEIIECTB, TOHUMAsi CMBICI
nokazarens IIIK (mpeaenbHO NOmMycTMMOW KOHUEHTpALUU), MOSICHATh HA MpPUMEpax CHOCOObI YMEHBLIEHUS U
MpeIOTBPAILEHUs] X BPEIHOTO BO3ACUCTBUSI HA OPraHU3M UeIoBeKa
11 KJIACC
Kon N .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOIM NPOrPaMMbI CPeIHero
NPOBEPHEMOTO 0011ero oopazoBaHus
pe3yJabTara
1 Teopernueckrie OCHOBbI XUMUH
Bnagenue cucteMoll XUMHUYECKHMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolive MOHATHS (XUMUYECKHiA
11 AIIEMEHT, aToM, OJJEKTPOHHAas O000J0YKa aToMma, §-, p-, d-dNEKTPOHHbIE OpOWTaIM aroMOB, HOH, MOJEKYIa,

BAJICHTHOCTD, 3JICKTPOOTPHUHATCIIBHOCTb, CTCIICHb OKHCIICHUA, XHUMHUYCCKAasd CBA3b, MOJIb, MOJIIpHAsA Macca,

MOJ'ISIpHLIfI O6’LéM, KpUCTAJUINYICCKaA peméTKa, THUIIbI XUMHUYCCKHUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'ILHO-BOCCTaHOBI/ITeJ'IBHBIe,




9K30- ¥  DHAOTEPMHYECKHE, pEaKIMd HOHHOTO OOMEHa), pPacTBOp, JEKTPOJIUTHI,  HEIEKTPOJIHTH,
JNEKTPOJIMTUYECKAS AUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECKOM PEaKUUH, XMMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHs DJIEKTPOJUTHUECKOW nuccoumaruu, Ilepuonndeckuit 3axon JI.U.
MenneneeBa, 3aKOH COXpPAHEHUS MAaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUH, (DaKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAX, COCTaBE, MOJTYYEHUHU U O€3011aCHOM HCHOJIb30BAHUU BKHEUIIIMX HEOPTaHUUECKUX BEILECTB

B OBITY U IPAKTUUECKON JESITEIbHOCTH YEJI0BEKa

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapaKTCPHBIC MPU3HAKKW W B3aUMOCBA3b U3YUCHHBIX HOH?[TI/II\/JI, IMPUMCHATH

COOTBCTCTBYIOIIHUEC IMOHATHUSA ITPU OIIMCAHHUKU CTPOCHUA U CBOMCTB HCOPraHN4C€CKUX BECIICCTB U UX npeBpameHI/Iﬁ;

b2 BBISBIISATh B3aMMOCBSI3b XUMUYCCKHX 3HAHHHA C MOHATHSAMH M IPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB
13 BrnaneHne OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHWS BEIIECTB WM XHUMHUYECKHX SIBICHUH (HaOIOICHME,
' M3MEpEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE)
ChopMUPOBaHHOCTh YMEHHUH OMNpPENENsATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX JJIEMEHTOB B
L4 COCJIMHEHUSX Pa3IMYHOTO COCTaBa, BUJI XMMHYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS, METAITMUYECKAsl, BOJOPOIHAS)
' B COCIMHCHUSX, THII KPUCTALTUYECKON PEmETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJSpHAs, WOHHAs,
METaJUTUIECKas )
1.5 ChopMUPOBaHHOCTh YMEHUH OMPEIEIISATh XapaKTeP CPE/Ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHECHUIN
ChopmupoBaHHOCTh yMEHHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIMU MO Pa3IHYHBIM MpHU3HAKaM (YUCITy H
1.6 COCTaBy pEarupyrollux BEUIECTB, TEIUIOBOMY 3PHEKTY peaki, U3MECHCHUIO CTEIICHEH OKHCJICHHUS 3JICMEHTOB,
00paTUMOCTH PEaKIIMH, YIACTHIO KaTaaru3aTopa)
17 ChopmupoBaHHOCTE YMEHUH COCTAaBIATh ypaBHEHHUS pPEAaKIM pa3INYHBIX THUIIOB, TMOJHBIE U COKpAIIEHHBIE

YpaBHCHUA peaKI_lI/Iﬁ HOHHOI'O 06MeHa, Y4YUTHBIBAdA yCJIOBU:, IIPU KOTOPBIX 3TU PCAKIUH UAYT 10 KOHIA




1.8

ChopmupoBaHHOCTE yMEHHU MPOBOJUTH PEAKIUH, TOJITBEPKIAIONINEC KAYeCTBEHHBIM COCTAB Pa3IMIHBIX
HEOPraHWYECKUX BEIIECTB, PACMO3HABATh OMNBITHBIM NYTEM HOHBL, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX

HCOPraHNM4YCCKUX BCIICCTB

1.9

CpopMHUpPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTb OKHUCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM

COCTAaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKuHﬁ

1.10

ChopmupoBaHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklIMU OT pa3INdHbIX (PaKTOPOB

ChopMHUpPOBAHHOCTh YMEHUU OOBACHITH XapaKTeP CMEIICHUS XHUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT

BHelHero Bo3aercTBus (mpunuui Jle [larense)

OO6mrast 1 HeOpraHMUvecKask XUMHS

2.1

CdopMHupOBaHHOCTH YMEHHI pacKpbiBaTh cMBICI [leproanueckoro 3akona JI.1. MenneneeBa u 1eMOHCTPUPOBATH

€ro CUCTEeMATHU3UPYIOILYIO, OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIIUU

22

CdopMHUpPOBAaHHOCTh YMEHUH XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMMHYECKHUX JJIEeMEHTOB 1—4
niepuoaoB [lepuogumaeckoit cuctembl xumuueckux snemeHToB JI.M. MenneneeBa, uCnonb3ysl OHATHS «S-, p-, d-
ANICKTPOHHBIE OpPOUTATINY, <«OHEPIeTHYECKHUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUs CBOWCTB
XUMHUYECKUX 3JIEMEHTOB W HMX COCIMHECHHMH IO TepuojaaM W rpymnmaMm [lepuoaudeckold CUCTEMbI XMMHYECKUX

anemenToB .. MeneneeBa

2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KIIACCOB, MOJTBEPXKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXIY HEOPraHu4eCKUMHU

BCICCTBaAMHU C IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMUYCCKHUX peaKuHﬁ
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C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTAHABJIMBATb MNPUHAMJICKHOCTH HCOPraHUYCCKUX BCIICCTB IO HX COCTABY K

ompenenéHHOMY Kiaccy (Tpymrme) CcOoeAWHEHHWH (MPOCThie BEIIeCTBA — METAUIbl W HEMETAJIbl, OKCHBI,




OCHOBaHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHHH HCIOJB30BATh XMMHUYECKYI0 CHUMBOJHUKY U COCTaBICHHS (OPMYS BEIIECTB U
YpaBHEHUN XMMMUYECKUX peakuui, cuctemarnyeckyro HomeHkinatypy (IUPAC) u TpuBHaibHble Ha3BaHUS
OT/IeIbHBIX HEOPraHMYECKHX BEUIECTB (yrapHbIi ras, yriIeKHCIbIA ras, aMMHUak, raméHas U3BeCTh, HeraméHas

W3BECTh, TUTHEBASI COJIA, TUPUT U JAPYTHE)

2.6

CpopMHpPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMUUYECKHE CBOWCTBA HEOPraHUYECKUX
BEILIECTB Pa3UYHBIX KJIACCOB, TMOJTBEPXIATh CYIIECTBOBAHHWE TCHETUUECKOW CBS3U MEXKIYy HEOPTraHWYECKUMHU

BEIICCTBAMH C IOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpPOBAaHHOCTh YMEHUW ITUTAHUPOBATH W BBITOJIHATH XUMUUYECKUH SKCIIEPUMEHT (pa3yIoKEHUE IMEePOKCHIA
BOJIOpPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONpe/eiIeHue Cpeibl paCTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu, peaklud HOHHOro oOMeHa,
KauecTBEHHbIE peaKIuu Ha cyinbdar-, kKapOoOHAT- U XJIOPHUA-aHUOHBI, HAa KAaTHMOH AaMMOHHS, peIIeHHE
SKCIEPUMEHTAJIbHBIX 3a1ad mo TemaM «Metamwisl» U «Hemeramne») B COOTBETCTBUU C MpaBUJIAMU TEXHHUKH
0e30MacHOCTH TpHU OOpallleHuu C BElIeCTBAMH U J1TAOOPaTOpPHBIM O00OpYIOBaHHEM; IMPEICTaBIATh PE3YAbTaThl
XMMHYECKOTO SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIONINX PEaKIUil 1 (OPMYIUPOBATH BHIBOJIbI

Ha OCHOBC 3THUX PC3YJIbTATOB

2.8

ChopmupoBaHHOCTh YMEHHI CcOOIIOAATh MpaBUjIa IMOJIb30BAHUS XUMHUYECKOW TMOCYIOoM M J1a00paTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiia 0OpaIIeHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOTHEHHUIO

J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

2.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPHU30BaATh XHUMHUUYCCKUC IIPOLECCChI, JICKAIIUEC B OCHOBC IIPOMBIIIICHHOI'O
MOJIYYCHHA CCpHOﬁ KHUCJIOTBI, aMMHaAKa, a TaK¥XeC C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 06II_II/IX HAaYy4HBIX

NpUHIOHUIIAX U SKOJIOTHUICCKUX HpO6HCMaX XUMHYCCKOT'O ITPOU3BOJACTBA




XUMHS U KU3Hb. PacuéThl

ChopMUpOBaHHOCTH MPEICTABICHUI O XUMHUYECKON COCTABIIAIONICH €CTECTBEHHOHAYYHOW KaPTHHBI MHPA, POJIH

XMMUU B TIO3HAHUH SABJICHUNA TPUPOIBI, B (OPMUPOBAHIH MBIIUICHUS U KYJIbTYPHI JINYHOCTH, € (PYHKIIMOHAIBHOM

31 T'paMOTHOCTH, HGO6XO}1PIMOI>1 IJId pCHICHUA MPAKTUYCCKUX 3aaa4 U OKOJOTUYCCKU 000CHOBAHHOI'O OTHOIIIEHUSI K
CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpejie
39 C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ KPUTHYCCKN aHAJIM3UPOBATH XUMHUYCCKYIO I/IH(l)OpMaHI/II-O, MOJIy4a€MyI0 M3 PAa3HBbIX
. HUCTOYHHUKOB (CpeHCTBa MacCOBOU KOMMYHUKAIUU, CETh I/IHTepHeT u JIPYFI/IC)
33 CdopMHUpOBAaHHOCT, YMEHUM COONIOAATh MPaBWIA HKOJOTHYECKH I€I€CO00pa3HOr0 TOBEACHHS B OBITY U
' TPYIOBOM ACATEILHOCTH B IEISAX COXPAHEHHS CBOETO 3I0POBBS U OKPYKAIOIIEH TPUPOJTHON CpeIbl
Oco3HaBaTh OMACHOCTb BO3JIEHCTBUS Ha JKUBbIE OPraHU3Mbl OIpENEIEHHBIX BEIIECTB, IMOHHMMAas CMBICI
34 nokazatens [1JIK, moscHsITh Ha mpuMepax CrocoObl YMEHBIIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO BO3IACHCTBUS
Ha OpraHu3M 4YeJoBeKa
ChopmupoBaHHOCTH YMEHUI MPOBOIUTH BHIYMCICHUS C UCIOJIb30BAHHEM MOHSTHUS «MaccoBasi J0JIsl BEIEeCTBA B
15 pacTBope», 0OBEMHBIX OTHOIIEHHUI ra3oB MPU XUMUYECKHX PEaKIMIX, MAacChl BEIIEeCTBAa WM 00bEMa ra3oB IO

HU3BECTHOMY KOJIMYCCTBY BEIICCTBA, MaCCE UJIN O6’béMy OJHOI'0 M3 Y4aCTBYIHOIIHX B pC€aKIHWKU BECUICCTB, TCIIJIOBOI'O

3(1)(1)6KT3 PEAKIIMK Ha OCHOBE 3aKOHOB COXPaHCHH MACChl BEIICCTB, ITPEBPAILICHUA U COXpaHCHUA OHCPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckue OCHOBBI OPTraHUYECKON XUMHH
11 [Ipenmer opranm4eckoil XUMUU: €€ BOSHUKHOBEHUE, PAa3BUTHUE U 3HAYCHHUE B MOJYYEHUH HOBBIX BEIIECTB W MaTEPHUAJIOB.
. Teopust crpoeHust oprannyeckux coenuHenui A.M. bytinepoBa, €€ 0CHOBHBIE TOJIOKEHUS
12 CrpykTypHble (QOpMyJbl OpraHMYECKHX BellecTB. ['omosorusi, uzoMepus. XHUMHUYECKash CBSI3b B OPraHUYECKUX
' COEIMHEHUSIX — OJJMHApHbIe U KpaTHbIE cBs3U. [IpencTaBienue o kinaccupukay OpraHn4ecKuX BEIecTB
13 Homenknatypa opraHndeckux COeIWHEHUH (cucTeMaTHdecKas) U TPUBUAIbHbIC HA3BaHWSA BaXKHEHIIMX MpeacTaBUTeNEH
' KJIACCOB OPraHUYECKHUX BEIECTB
2 VYrieBosopoast
)1 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psf. MeTaH U 3TaH — MPOCTEUIINE IPEICTAaBUTENN aTKAHOB: (prU3NUecKue U
' XMMHYECKHE CBOMCTBA (peaKuy 3aMelIeHUs U TOPEHHUsI), HAX0K/IEHUE B PUPO/IE, TTOTyUYeHUE U PUMEHEHUE
AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKUU pPsA. OTWIEH M NPONWIEH — MNPOCTEHIIME MNPEeACTaBUTEIN AJIKEHOB:
22 ¢busznueckue W XUMHYECKHME CBOICTBa (peakuuu TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THApATAllUM, OKHUCIECHUS U
MOJIMMEPHU3AINH ), TOJIyYeHUE U IPUMEHEHHE
)3 Ankaguensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BaKHEHIIMEe XUMHUYECKHE CBOICTBa (peakuus
nonuMepu3aiun). [lonyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI
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ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOIMUECKUN psiA. ALETHWIEH — MPOCTEUIIMM MpeiICTaBUTENb AJIKMHOB:
COCTaB, CTpOEHHUE, (PHU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakuuM TUAPUPOBAHMS, TAJIOTEHHUPOBAHUWS, THIPATAIHH,

TOpEeHUs), OJIyYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, GU3NYECKUE M XUMUYECKUE CBOMCTBA (peakUWU TaJOT€HUPOBAHUS U HUTPOBAHMS),
MoJiyueHue u npuMenenue. Tonyon: cocras, cTpoeHue, pU3NUYecKre U XMMHYECKHe CBOMCTBA (peaKlluy raJloreHUPOBaHUs U
HUTPOBAHHUA), MOJyYeHHWE M TpHUMEHeHHe. TOKCHMYHOCTh apeHOB. [eHeTuueckas CBs3b MEXAY YIVIEBOJOPOIAMH,

IMpHUHAJIC)KAIIUMHA K pa3JIMYHbIM KJIaCcCaM

2.6

[Ipupoausie MCTOYHUKHU yriaeBoaopoaoB. [Ipupoanbiii ra3 u nomyTHble HedTaHble Ta3bl. HedTh u €€ mpoucxoxxaeHue.
CriocoObl nepepaOboTKi He(PTH: MEeperoHKa, KpeKUHr (TepMUYECKHM, KaTaaTuTHdeckuii), muposuns. [IpoaykTel nepepaboTku

He(TH, UX TPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroyib U MPOIYKThI €ro NnepepadoTKu

Kucnopoacoaepxaiiye OpraHiuecKue COeTUHCHMS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHIL. MeTaHON M 3TaHOJ: CTpoeHue, PU3NYecKue M XMMHUYECKHE CBOWCTBA (peakuuu C
aKTUBHBIMHU METaJlJIaMH, TaJIOT€HOBOJOPOIaMu, TOpEeHKE), TIpUMeHeHne. BoaopogHbie cBsi3u MEXAy MOJIEKYJIaMU CIIUPTOB.
JleiicTBre MeTaHOJIa M TaHOJa HAa OPraHu3M YesloBeKa. MHOTOaTOMHBIE CIIUPTHI. DTHIICHTIIMKOIb U TJIMLEPUH: CTPOEHUE,
¢dbusznyeckue M XMMUYECKUE CBOWCTBa (B3aUMOJCIHCTBHE CO IIEJIOYHBIMU METaIaMM, KaueCTBEHHas peaklus Ha

MHOI'0aTOMHBIC CHI/IpTBI). I[eﬁCTBﬂe Ha OpraHusM 4€JIOBCKaA. HpI/IMCHeHI/IC rimaoepruHa U STUJIICHITIMKOJIA

3.2

denon: CTPOCHUC MOJICKYIIbI, (1)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA. TOKCUYHOCTH (1)CHOJ'Ia. HpI/IMeHeHI/Ie (I)eHona

3.3

A.]'ILI[GI"I/II[LI U KCTOHBHI. d)opMaan[eer[, alCTaJIbACTU/: CTPOCHUC, (bl/ISI/I‘IeCKI/IC A XHMMHYCCKHE CBOMCTBA (peaKI_II/II/I

OKHUCJICHHUA U BOCCTAHOBJICHUA, KAYCCTBCHHBIC peaKHI/II/I), MOJIYYCHUC U ITPUMCHCHNC

34

O,Z[HOOCHOBHLIG IMpCACIbHBIC Kap6OHOBI>IC KHCJIOTBI. MypaBBI/IHaSI U YKCYCHas KHUCJIOTbI: CTPOCHHC, (1)I/I3I/I‘IGCKI/IG n

XHUMHUYECKHE CBOMCTBa (CBOI\/’ICTBa, O6H.[I/Ie I KJIacCa KHCJIOT, PCaKIusd 3TepI/I(1)I/IKaI_II/II/I), IMNOJIY4CHUEC W HNPUMCHCHHUC.




CTeapI/IHOBafl U OJICMHOBAd KHCJIIOTBI KaK HNPCACTABUTCIIM BBICIIHUX Kap6OHOBI)IX KHACJIOT. MBIIa KaK COJM BBICIINX

KapOOHOBBIX KHCIIOT, MX MOIOIIEE JACHCTBHE

Crnoxnble 3(hUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KHCIOT. ['Maponm3 cinoxHbIX 3¢upoB. Xupel. ['maponus >xupos.

3 [Ipumenenue xupoB. bruosornueckas posp KUpPOB
VYrneBojpl: cocTaB, KiIacCU(QUKAIUSA YrJIeBOJAOB (MOHO-, IU- WM IMOJIMCaxapuibl). [Iroko3a — mpocTeiimmnii MOHOCaXapua:
OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKHe M XUMHUYECKHe CBOMCTBa (B3ammopeiictBue ¢ ruapokcugoM meau(Il),
16 OKHCJIEHWE aMMHAa4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIeHHE, OPOKEHHUE TIIFOKO3BI), HAXOXK/IEHUE B TIPUPOJIE,
' puMeHeHne, ouonorudeckas posb. otocunTes. OpykTo3a Kak H30Mep TIIIOKO3bI. Kpaxmai u 1emmono3a Kak TpupoIHbIe
nonuMepsl. CTpoeHHe KpaxMala U LeJT0103bl. Pu3ndeckre U XMMHYECKUe CBOMCTBA Kpaxmalia (TUIpOoJIn3, KaueCTBEHHas
peaKkuus C HOJA0M)
4 A30TcoaepKalie OpraHndYeCKue COCTUHEHUS
41 AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHu4eckue coeanHeHus. Ou3nyeckue U XMMUYECKHEe CBOWCTBA aMUHOKHUCIIOT (Ha
' npumepe raunuHa). buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuab
40 benku kak mpupoJIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHasi, BTOpUYHAs W TpPETUYHAs CTPYKTypa OENKOB.
' XUMHYECKHE CBOMCTBA OENKOB: THIPOJIN3, ICHATypalusl, KaYeCTBEeHHbIE peakluu Ha OelKu
5 BricokoMosIeKyIsipHbIE COEMHEHMUS
OcHOBHbBIE TOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
5.1 MOJIMMEPHU3allu, CPEAHAS MOJeKysipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYISIPHBIX COEIMHEHUH —
MOJIMMEPHU3aLUS U TOJTUKOH ICHCAITUS
59 DKCIepUMEHTAIbHbBIE METO/bl H3YyYeHHsl BEIIEeCTB M HMX MPEBpallleHHH: O3HAKOMJIEHHE ¢ oOpa3laMu HOpPUPOAHBIX U

HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay1YyKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL




11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

XuMudeckui smeMeHT. AToMm. Snpo aroma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUYeCKHue ypPOBHHU, TOTYPOBHH.
AToMmHBIE OpOUTaNH, §-, p-, d-3neMeHTbl. OCOOEHHOCTH pacIpe/ieleHHs JIEKTPOHOB MO0 OpOUTaIsIM B aToMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHASA KOH(QUTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux sneMeHToB [[.M. MenneneeBa. CBsi3b MEpUOIUYECKOTO
3akoHa u [lepuoanyeckoil cucremMbl XuMudeckux 3emMeHToB J[.M. MenaeneeBa ¢ COBpeMEHHOM TEOpHUEN CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XMMHUYECKHX 3JIE€MEHTOB M 00pa3yeMbIX MMH MPOCTBHIX U CIOXKHBIX BELIECTB IO

IpyIIaM U neprojaM. 3HaueHre NepUoANYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

CTpOCHI/Ie BCIICCTBA. Xumudeckasl CBS3b. BI/I,Z[BI XHUMHYECKOH CBS3U (KOBaJ'IeHTHaH HEIIOJIsIpHad W IIOJIApHasA, WMOHHAasd,
MeTa.]'IJ'II/ILIeCKaﬂ). HoubI: KaTHOHBI M aHWOHBLI. MeXaHU3MBbI O6pa3OBaHI/IH KOBAJICHTHOM XMMHYECKOU CBSI3H (O6M€HHBII>1 u

JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHOCTS. BJICKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUS

1.5

BemiectBa MOJICKYJIAPHOTI'O U HEMOJICKYIISIDHOT'O CTPOCHH . 3aKOH NOCTOSHCTBA COCTaBa BemiecTna. THUIBI KPpUCTAJUINYCCKUX
pCIJ_IéTOK. 3aBHCUMOCTh CBOMCTBA BCIICCTB OT THIIA KpPICTﬁJ'IJ'IH‘I@CKOfI peI_HéTKI/I. IlonsTue o JUCIICPCHBIX CHUCTCMaX.

HcTunHbBIC M KOJIJIOUIHEIC PaCTBOPBHIL. MaccoBas 1os BelecTBa B pacTBoOpEC

1.6

KJ'IaCCI/I(I)I/IKaI_[I/IH HCOPraHNYCCKUX COCIUHEHMI. HOMCHKJ'IaTypa HCOPraHNYCCKUX BCIICCTB




Xumnueckass peaknusa. Knaccudukamusi XMMHYECKHX pEaKIUi B HEOPraHWYECKOH W OPraHWYecKOd XWMUH. 3aKOH

L7 COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAILECHUS SHEPTHH MPU XUMUYECKUX PEAKIIUIX
1.8 CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB
L9 OO6patumbie peakiu. XuMudeckoe paBHoBecrue. GaKkTOPhI, BIUSIONINE HA COCTOSIHUE XUMHUUECKOTo paBHOBecHs. [IpunHIumn
' Jle IllaTenne
110 OnekTponuTHdeckas auccouuanus. CuiibHble W cla0ble 37ekTpoiuThl. Cpena BOJHBIX pPACTBOPOB BEIIECTB: KHCTas,
' HelTpanbHasi, menoyHas. Peakuun noHHOTO 0OMeHa
1.11 OKHCIIMTELHO-BOCCTAHOBUTEIBHEIE PEAKIIUH
2 Heoprannueckast XuMust
Hemerannsbl. Ilonoxxenune nHemertaiuioB B Ilepuommueckoit cucteme xumuyeckux sieMeHtoB .M. MenpeneeBa wu
2.1 0COOEHHOCTH CTPOCHHS aToMOB. PU3MUYECKHE CBOWCTBA HEMETALIOB. AJUTOTPOIHS HEMETAUIOB (Ha MPUMEpPE KUCIOPO/a,
cepsl, hochopa u yriaepoaa)
XWMHYECKHE CBOWCTBA BAXHEUITMX HEMETAUIOB (TaJOreHOB, Cephl, a3oTa, ¢ocdopa, yriepoga W KPEeMHHUS) U HX
2.2 COCTMHEHUH (OKCHIOB, KHCIOPOCOACPIKAITUX KUCIOT, BOJOPOIHBIX coeauHeHul). [I[puMeHeHrne BaXHEHIIIMX HEMETAIIOB
U UX COEIUHEHNN
Mertamnbl. Tlonoxxenne meramioB B [lepuoaudeckoil cucteme xumudeckux aiemeHToB J[.M. MenneneeBa. OcoOGeHHOCTH
2.3 CTPOCHHS DJIEKTPOHHBIX 00010YeK aToMOB MeTauioB. OOmme ¢uznueckue cBoiicTBa MeTauioB. CIUlaBel METaLIOB.
DNEeKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB
24 XHWMHYECKUE CBOMCTBA BAKHEHUIITUX METAUIOB (HATPUM, Kaaul, KaJIbIMA, MarHAKA, AJIIOMUHUN, [IMHK, XpPOM, JKEJI€30, MEJIb)
' 1 ux coeauHenuit. OOIIMe cnocoObl MoMydyeHus: MeTalioB. [IpuMeHeHrne MeTaioB B ObITY M TEXHUKE
2.5 I'eneTnueckasi CBsI3b HEOPraHUYECKHUX BELECTB, MPUHAAICKAIIUX K PA3JIMYHBIM KilaccaM




XUMHS U )KU3Hb

Ponb xumun B o6ecrieueHnn SKOJIOTUIECKOM, SHEPTeTUUECKON U MUIIEBON O€30TTaCHOCTH, pa3BUTHU MeAUIUHEL. [loHaTne o

>l Hay4HBIX METO/JIaX MIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIUN
[IpencraBnenuss 00 oOLUMX HAayYHBIX MPUHILIMIAX MPOMBIIUIEHHOTO MOJYYEHHUsS BaKHEHIINMX BellecTB. YeroBek B MHUpeE
3.2 BEIIECTB M MAaTEPUAJIOB: BAXKHEMIINE CTPOUTENBHBIE MaTEpHalbl, KOHCTPYKIIMOHHBIE MaTe€pHaNbl, KpPAaCKH, CTEKIO,
KepaMuKa, MaTepuaibl AJIs AJIEKTPOHUKH, HAHOMAaTEepHaJIbl, OpraHU4eCKHe U MUHEPAJIbHbIE YI0OpEHUS
13 XuMHUsg W 3[0pOBbE UEJIOBEKA: TMpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIpernapaToB, IpaBuiia 0OE30MacHOTO

HCIIOJIb30BaHM IMperapaToB OBITOBOM XMMHU B HOBCG}IHGBHOI\/II KHU3HU
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