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1.INIOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3yiabTaraM OCBOCHHA (erepaibHOM 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
obmero oo6pazoBanus (POII COO), npencraBiaeHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM cTangapte COO, c¢ yuérom Konuenumu npenojgaBaHus yuyeOHOTO MpenMeTa
«Xumus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yomUX OCHOBHbBIE
oOpa3zoBaTeNnbHbIE MPOTPaMMBI, ¥ OCHOBHBIX NOJOXKEHUH «CTpaTernu pa3BUTHS BOCIHMTAHHS B
Poccutiickoit @enepanun Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3zpaboTKe MporpaMMbl 0 XUMHUH, K OINPEIEICHUI0 00IIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTH O0YYAIOIINXCS CPEICTBAMU YUEOHOTO MpenMeTa « XUMHUS IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHUeNTyanbHble nosioxxeHuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJCpKaHUs, Pe3yIbTaToB OOydeHUs U TPeOOBaHW K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWe,  IOJIydaeMOe€  BBITYCKHMKaMH  00mieoOpa3oBaTenbHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThio MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIUM
3TallOM peaju3allii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBbIX LIEHHOCTEN, IPUCYILIUX
L[EJIOCTHOM CHCTEME XHUMHUYECKOro O00pa30BaHMsA. DTH IEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
npuposl, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKIKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0POBBIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYAMOIIUXCS HA yPOBHE CPEIHEr0 OOIMIEro OOpa3oBaHUS CPEICTBAMHU YIEOHOTO
npenMera «XUMHUS», COJAEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEEIICHBI B IPOrpaMMe M0 XUMHUH C
y4€TOM cneuM(PUKN HAyKH XUMUH, €€ 3HAUCHUs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU
o0IliecTBa, a TakXke C y4€ToM OOLIMX Leled W MPUHIUIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHEero o01iero oopazoanusi B Poccuiickoii deneparuu.

XUMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT ocoOyl0 poJib B COBPEMEHHOM
LIMBUIN3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KynbTypbl. OHa BHOCHUT CBOHl BKJaja B
(dbopMHpOBaHKE PAIMOHATILHOIO HAyYHOI'O MBIIUICHUS, B CO3JJaHHUE LIEJIOCTHOTO MPEeCTaBIeHUs 00
OKpPY)KAIOIlleM MHUpPE KaK O €AMHCTBE MPHUPOJABI U YelloBeKa, KOTopoe (opMUpYETCs B XHUMHUU Ha
OCHOBE ITOHMMAaHHs BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3AaUMOCBSI3HU MEXIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTala HEOThEMIIEMOM
4acTbI0 MUPOBOH KYJbTYpPbl, HEOOXOUMBIM YCIIOBUEM YCHEIIHOTO TPYJa U *KU3HU Ka)J0ro WieHa
obmectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3uJaTellbHasi, KaKk HayKa BBICOKMX TEXHOJOTUM
HampaBJieHa Ha pelieHue To0aIbHbIX IPoOJieM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJIOTMUECKONH OE30MaCHOCTU U OXPaHbI 370POBBSI.

B coorBercTBUM € 00mMMHU IENSIMH W NPUHIUIAMH CpEeJHEro oOuero ooOpa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypoBEHb M3YUEHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloIIMXCsl, HEOOXOAUMYIO UM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

Cocrapnsromumu peameTa « XUMEs SBISIOTCS 06a30Bble Kypchl — « OpraHudeckasi XUuMHUs
n «O01mas u HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: CHUCTEMa 3HAaHUU MO HEOPraHMYECKOW XMMHUHU (C BKIIFOUCHHEM 3HAHUH U3
oOuieil XumMum) U oprannyeckoil xumuu. @opMupoBaHUe JaHHOW CHUCTEMbI 3HAHUI NMPU U3y4YEeHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOr00Opasusi BEIECTB HAa OCHOBE
0OIINX TIOHSTH, 3aKOHOB ¥ TEOPUN XHUMUH.

CrpykTypa conepkaHust KypcoB — «Opranudeckas xumus» u «OOmas 1 HeopraHudeckas
XuMus» chopMHupoBaHa B MporpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YYEHHIO
y4yeOHOro marepuaiga u OOYCIOBICHA HCTOPHYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHMN Ha



ONpEeNeIEHHBIX TEOPETUYECKHX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEILIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHUYECKON TEOPUH CTPOCHUSI OpPraHUYECKUX COCIUHEHUH, a
TaK)k€ Ha YPOBHE CTEPEOXMMMUYECKMX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU BELIECTB.
Ceenmenusi 00 HM3y4aeMmblX B Kypce BEIIECTBAX NAlOTCA B Pa3BUTHH — OT YIJIEBOIOPOAOB 1O
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHmdyeckoil XUMHUU MOJTY4arOT
pazBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs TEPBOHAYAILHBIC
MIPEJICTAaBICHUS] O XMMHUYECKON CBSI3M, KJIACCU(UMKALMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[lon HOBBIM yrioMm 3peHusi B mpeamere «XUMHS» 0a30BOr0 YpPOBHSI paccMaTpUBaETCs
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsI TEOPETUUYECKUU MaTepuanl u
(akToNOrMuecKue CBEJICHUSI O BEIIECTBAX M XMUMHUYECKON peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«O0mmasi 1 HeopraHuveckas XUMEs» OOYyYarolIMMCSI MPEIOCTABISCTCS BO3MOXKHOCTH OCO3HATH
3HaYEHHUE MEePHOJUUECKOro 3aKOHa C O0IIETEOPETUYECKUX U METOAOJIOTMYECKUX MO3ULIUH, TITy0xKe
MOHATHh MUCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
MIPUMEHEHUH, a TAK)KE€ O XMMUUYECKHX PEaKUUSX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsiercs B Kypcax 10 wum 11  KkiaccoB JeMeHTaMU  COJIEpXkKaHUsS, HMEIOIIUMHU
KYIbTYPOJIOTHYECKMM M TPUKIAJAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TOHUMaHHIO
B3aMMOCBSI3M XHUMHH C JPYTMMH HayKamH, pacKpbIBaloT €€ poib B II03HABATEIbHOW |
MPAKTUYECKON JESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBXKEHHSI K TMpOIEcCy
TBOpYECTBA B OOJIACTH TEOPUM U MPAKTUUECKUX MPUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTUYECKH OCMBICIIMBATh WH(OpPMAIMIO U NMPUMEHATHh €€ U1 TOTOJHEHUs 3HaHUH, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANbHBIX HCCIENIOBATEIbCKUX 3aJad. B 1enoMm coaepkaHue
ydueOHOoro mpeamMera «XuUMHUsS» JAHHOTO YPOBHS HM3YyUEHUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
o0yJaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAaHUA (PUIOCOPCKUX HIAEH, TaKUX Kak:
MaTepuaIbHOE €IWHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHUpPa, OOYCIOBIEHHOCTH CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHUEM, ITO3HABAEMOCTb MPUPOIHBIX SIBJICHUMN IMMYTEM 3KCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUYUHA MEXKIYy HOBBIMH (aKTaMU U TEOPETHUYECKUMH TPEIINOCHUIKAMH,
OCO3HAaHHE POJNIM XMMHH B DPEIICHUH SKOJOTHYECKHX MpoOIieM, a Takke MpolieM cOepexeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IAaHUS HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nnane perieHus 3aiad BOCIIUTAHUS, Pa3BUTHS U COIUANM3AIMHA OO0YJAIOIIUXCS TPUHSATHIE
MporpaMMOil MO XHMHH TOJXOJbl K ONPEACNECHUI0 COACPKAHUSA W TIOCTPOCHUS TIpeaMeTa
npeaycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX JAEWCTBUN, HMeEOIUX 0a30Boe
3HAYEHHE JJIs Pa3INYHbIX BUJIOB JESATEIbHOCTU: PELIeHUs MpoOJieM, IOUCKa, aHalu3a U 00paboTKH
nH(poOpMaNuY, HEOOXOAMMBIX JUIS MPHOOPETEHUsS OIbITa MPAKTHUYECKOH M HCCIeN0BaTeNbCKON
NeSTeTLHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHusl, TaK U Ha
YpPOBHE CpeaHero oO0miero oOpa3oBaHMs, TIPU OMPENCTIECHUU COJEPKATEIbHOW XapaKTePUCTUKH
nened W3y4deHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOMW 3HAYMMOCTH  TPAJUILIMOHHO
npu3Haércst  (QopMuUpoBaHHME OCHOB XHMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKON JEATEIHbHOCTH YEIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOIWYECKOW TOUYKH 3PEHHS TAaKOW TMOJAXOJ K OMPEICICHHUIO IeleH H3ydeHUs
MpeAMETa SIBISETCS BIIOJHE ONPAB/IaHHbBIM.

CoriacHO MaHHOW TOYKE 3pPEHUS TJABHBIMHU IEJSIMUA HW3Y4YEHUsS TpeaMera «XuMus» Ha
6a3oBoM ypoBHe (10 —11 k1) sBASIIOTCS:

e (dopmupoBaHuEe CHCTEMBl XHMHUYECKUX 3HAHWH Kak BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAyUYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOW JIeKAT KIIOYEBbIE IMOHSATHUS,
(GyHIlaMEHTaJIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHHE U



MOHWMAaHWE CYOIHOCTH JOCTYIHBIX OOOOIIEHWH MHMPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS  CTAHOBJICHUS;

e (opMHUpOBaHHME M PA3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHHS BEIIECTB U
XUMAYECKHX PEaKIUi, HEOOXOMUMBIX ISl TMPUOOPETEHHS] YMEHHI OpPUEHTHPOBATHCS B
MHpE BEIECTB U XMMHMUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B IIPAKTUYECKOU U
MTOBCETHEBHO JKU3HU;

® Ppa3BUTUC yMeHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHbLIX C Ha6HIOII€HI/IeM u O6’b$ICHeHI/IeM
XUMHYECKOTO OKCIIEPUMEHTA, COOJIIOJICHHEM TMpaBWiI OE30MacHOTO OOpamieHus C
BEIIECTBAMH.

Hapsiny ¢ stum, copepkaTenbHas XapakTepUCTHKA LIeJeH M 3a/1ad M3Y4YCHHUs IpEeIMETa B
porpamMMe 1o XMMHHU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU B
cucTeMe cpefaHero odmiero oopasoBanus. CerogHs B MpErNofaBaHUM XHUMHH B OOJIBIIEH CTENeHU
OTHAaéTCs MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpyKaHUsI 00yUEHUS, OPUSHTHPOBAHHOM Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiy, BJIaJIelomero He HabopoM 3HaHUM,
a (YHKIIMOHAJILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AKTUBHOIO ITOJYYCHHUSI
3HaHUU U IMPUMCHCHUA UX B peaﬂLHOfI JKHU3HU OJ1d PCIICHHUA MMPAKTUYCCKUX 3a1a4.

B cBs3u ¢ 3THM NpH U3yYCHUHU TIpeaMeTa «XHUMUs JOMUHUPYIOIIEe 3HAYCHUE IPUOOPETAIOT
TaKue IeJH U 331a4H, KaK:

ajanTanus oOydJaroIUXCsl K YCIIOBUSM JIMHAMHYHO Pa3BUBAIOIIErocs Mupa, popMupoBaHue
WHTEJUIEKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOW K CaMOOOpa3oOBaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITCIIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIHSIX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHHUECM,

(dbopMHpoBaHUE Y 00YYAIOIINXCS KITFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHITUI ), UMEIOIINX
YHHUBCPCAJIbHOC 3HAYCHUC MJId PA3JIMYHBIX BUAOB JACATCIBHOCTHU: PCIICHUA HpO6J’I€M, ITIOHCKa,
aHanu3a ¥ o0paboTKKM MHGpOpMalKU, HEOOXOTUMBIX ISl MPUOOPETEHHs OIbITa JAEATENbHOCTH,
KOTOpasAs 3aHUMACT BaAXHOC MCCTO B IIO3HAHWMM XHMMHUH, a TaKXKC [JI1 OLCHKU C HOSI/IHPI?I
HKOJIOTUYECKOM ©€30MacHOCTH XapakTepa BIMSHMS BEIIECTB M XWMHUYECKUX IPOLIECCOB Ha
OpTaHU3M YeJIOBEKa M MPUPOTHYIO CPEeay;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYyaJlbHBIX M TBOPUECKUX CIIOCOOHOCTEMN
oOyyaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MpUOOpEeTaTh HOBbIE 3HAHMS MO XHMHHU B
COOTBETCTBUM C YXU3HEHHBIMM NOTPEOHOCTSIMM, MCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa M aHaju3a y4eOHOM M Hay4YHO-IOMYJSIpHOM MH(pOpMalUd XUMHUYECKOTO
COJIepKAHUS;

(hopMHUpOBaHHE W PA3BUTHE y OOYYAIOUIUXCS ACCOIIMATHBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
IIpH ITAaHUPOBAHUHN U IPOBCACHUN XUMHUYCCKOI'O OKCIICPUMEHTA,

BOCIIUTaHKUE y o0ydaromuxcs yOexIEHHOCTH B TyMaHUCTHYECKON HANpaBIEHHOCTH XHMUH,
e€ BaXHOU poOJIM B pEIIEHUU TJI00ANbHBIX MPOOJIEM palOHAIBHOTO MPUPOAOIOJIL30BAHNUS,
MIOTIOJIHEHHSI HHEPTeTHUECKUX PECYpCOB M COXPaHEHHs MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEeKHOTO OTHOIIEHHS K TMPUPOJIE U CBOEMY 3/I0OPOBBIO, a TaKXKe MPHOOPETCHHUS
OTIBITa WMCIOJH30BAHUS TOTYYEHHBIX 3HAHUW JI1 MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIHsX,
CBSI3aHHBIX C XUMHNYCCKUMMU SABJICHUSAMU.

B yuyeOnoMm mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUsS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX Ul M3Yy4EHHMsS XHMHUHM, Ha 0a30BOM YpPOBHE CpEIHErO
obuiero oOpa3oBanus, cocrapuser 136 yacos: B 10 kiacce — 68 vacoB (2 vaca B Henenwo), B 11
Kkiacce — 68 yacoB (2 Jaca B HEZIETIO).



2.1IN-TAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOYYarOIIUMUCS
porpaMM CpeaHero odmero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnuyeckoil 0CHOBO AJis pa3pabOTKU IJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS IIPOrpaMm
CpenHero o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTrBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpEaMeTa «XUMUSI» Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHus BbIICICHBI
CJIEIYIOLME COCTABIISIOLINE:

OCO3HaHME OOYYAIONIMMHUCS POCCHMCKON TPaXJAHCKONW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

L[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHUN JMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolUXcCsi PYKOBOJACTBOBATbCA B CBOEH JESATENBbHOCTH
LIEHHOCTHO-CMbICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMHU  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHMs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHIECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
YKU3HEHHBIC I1JIaHBI.

JIMIHOCTHBIE PE3yJIbTAThl OCBOCHHSI MPEeAMeTa «XHUMHUS JOCTUTAIOTCS B SUHCTBE YICOHOM
U BOCIHTATEIbHON JESATENIBHOCTH B COOTBETCTBUM C I'YMaHUCTHUECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€ajlaMd POCCHMCKOT0 Tpa)IlaHCKOro O00IlIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAMHM W TMpaBUJIAMH TOBEACHHs, CIHOCOOCTBYIOIIMMHU TMpoIleccam
CaMOII03HaHUs, CAMOPa3BUTHUSI M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxarT cHOpMHPOBAHHOCTH
OTIbITa MIO3HABATEIbHONW U MPAKTHUUECKOH EATEIbHOCTH 00yUaIOUIXCs 110 pealn3aliy NPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NMPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS! O COLMUAIBHBIX HOpPMAaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH MPU CO3JAaHUH YYEOHBIX MPOEKTOB,
perieHn y4eOHBIX 1 MTO3HABATEIbHBIX 3a/1a4, BRITOJIHEHHUH XUMHUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTryMEHThI JPYTHUX
MIPY aHaJIM3€ Pa3InYHbIX BUIOB yUEOHOM JEATEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMHUH,
OCO3HaHUS TOTO, YTO JOCTH)KEHUS HAyKU €CTh Pe3yJbTaT JJINTENbHBIX HAOIIOACHHUH, KPOIOTIUBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHaIl3€e nH(OpMaLun
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIOCOOHOCTH OLICHMBATh CHUTYallH, CBSI3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TPUHUMATh
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaThb CBOE IOBEICHHE M IIOCTYNKM CBOMX TOBAapUINEH C NO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUNA 3TUX MOCTYIIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOoro oOpasa KH3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTFOICHHSI TIPABUIT OE30MACHOTO OOpAIICHHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYZIOBOI1 1€ATEIbHOCTH;

MOHUMAaHMS [IEHHOCTH MPaBWJI HHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBEICHHS
B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHMSA TMOCJIEICTBHUA W HENPHUATUS BPEAHBIX NPUBBIUEK (YIOTPEOJICHHsS aIKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEIOBATEIbCKOW  JIeATEIbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIEATCIBHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYacTHE€ B pEIICHWHM MPAKTHUECKUX 3a7ad COLHUAJIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yYeHHIO IPOo(deccCHil pa3InyHOro poja, B TOM YKCJIEe Ha OCHOBE
MPUMEHECHHS MTPEIMETHBIX 3HAHUN 110 XHUMHH,

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBHIYaJbHON TpaeKTOpHH oOpa3oBaHUs, Oyaymie
npodeccun U peanuzaldd COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTUYECKH I1€IeCO00pa3HOr0 OTHOUICHUS K NPUPOZE, KaK HMCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3emIie;

MMOHWMAaHMsI TII00AJTBHOTO XapakTepa JKOJOTHMYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

OCO3HAHHUS HEOOXOTMMOCTH WCIIOJIb30BAHMS JOCTIKECHUHA XUMHH JIJISl PEUICHHS BOIPOCOB
palMoHaIBFHOTO IPUPOAONOIb30BAHUS;

aKTUBHOTO HENpPUATHS JCUCTBUM, NPHHOCSAIINX BpPEA OKpYXKAIOMIeH IPHPOTHOU Cpene,
YMEHHUS TPOTHO3UPOBATh HEOJAroNpUsTHBIE HSKOJOTHYECKUE IOCHEACTBUS TpeIpUHUMAEMBbIX
JNENUCTBAN U NPEAOTBPALLATh UX;

HQJINYMS  PAa3BUTOIO SKOJOTMYECKOTO MBIIIJIEHHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIbITa
NESTeTBbHOCTH  DKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HUMH B
M03HABATENbHOM, KOMMYHUKAaTUBHON U COIMAJIBHON NMpPaKTHKE, CIOCOOHOCTH U YMEHHS aKTHUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOT'0 MIO3HAHMS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIIECTBEHHOM MPAKTUKH;

MOHWMAaHMs CHEIM(PUKH XUMHH KaK HayKW, OCO3HaHHWs e€ poiu B (OPMHPOBAHUHU
palMoOHATBFHOTO HAayYHOT'O MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEACTaBICHHUS 00 OKpy’KarolieM
MHUpE KaK 0 €IUHCTBE PUPOJIBI M YeJIOBEKA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOexkIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JJISI COBPEMEHHOW IMBWIHM3AIMA: B €€
I'YMaHHCTUYECKON HaNpaBIEHHOCTH W BaKHOW POJM B CO3JaHMM HOBOW 0a3zbl MaTepHaIbHON
KYJIbTYpBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKO, MUIIEBON U IKOJIOTHUECKOW 0€301MacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECTIEYeHUN
YCIIOBHIA YCIIEITHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOHN JKU3HU KaXKIOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMaHHS CYHOIHOCTH  METOJOB  ITO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOIb30BaTh IMOJIydaeMble 3HAHUS IJIs
aHaJM3a U O0BSCHEHUS SBJICHUN OKPY)KAIOLIETO MUPA U MIPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS
nenath 000OCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JAaHHBIX C LEIbIO
MOJTyYEeHHUs JOCTOBEPHBIX BHIBOIOB;



CITIOCOOHOCTH CaMOCTOSITEIIFHO UCIIONb30BaTh XMMHUUECKUE 3HAHUS JUISl PEIICHHUs poliieM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

UHTEepeca K MO3HAHUIO U HCCIIE0BATEIILCKO eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIpEephIBHOMY 00pa3oBaHHMI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY OJIYYCHHUIO HOBBIX 3HAHUI 110 XUMUH B COOTBETCTBHH C KU3HCHHBIMH IIOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOro npeamera « XMMUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBIE Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCHUIIIIMHAPHBIC
(MexnpeaMeTHbIC) O0IIeHAYYHBIC TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpA U
crenu(uKy METOJOB IMO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHUsl, SBJICHHE, MPOILIECC, CUCTEMA, HAy4dHbIH (aKT, TPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpCcaJbHble yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecneunBaromue GopmupoBanue (QyHKIHOHAIBHON T'PAMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIUU
o0OyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HKCIOJIb30BaTh  OCBOCHHBIE  MEXIAUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Y4eOHble JAEHCTBHS B IIO3HABaTEIbHOM U
COLIMAJIbHOU MPAKTHKE.

MertanpeameTHble  pe3yibTaTbl OTPAXalOT OBJAJACHHWE YHHUBEPCAJIbHBIMU  Y4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a3oBble JIOrHYecKHe AeicCTBHS:

CaMOCTOATENbHO  (GOPMYIHPOBATh U  aAKTYaJIU3UpPOBATh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTIpeNeNATh I1EMN JESITeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIUJICHUSA — BBIACIATH
XapakTepHble TMPU3HAKK TIOHATUA ©  yCTAHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBCTCTBYIOIIUEC ITOHATUSA TJIA 00BSICHEHUS OTACIIBbHBIX q)aKTOB u $IBJ'ICHI/II7H

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUINHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUUECKUE pacCyXJeHus (MHAYKTUBHBIE, IeTyKTHBHBIC, IO AHAJIOTUH), BBISBIISTH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pacCMaTpPUBAEMbIX SBIIECHUSAX, (POPMYIHpPOBATH BBIBOIBI U
3aKJIIOYEHUS;

INPUMCEHATE B IPOLCCCE IMO3HAHHUA, HCIIOJIB3YEMBIC B XHMMHU CHMBOJIMYCCKUC (3HaKOBBIe)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
xumMudeckas ¢Gopmysa, ypaBHEHHE XHUMHUYECKOW pEaKIMu — TpPU PEHIeHUH YISOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3334, IPUMEHSATh HAa3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBIABJICHUS XapaKTCPHBIX IIPHU3HAKOB U3YYaCMbIX BCIICCTB 1 XUMHUUYCCKHUX peaKHHﬁ.

2) 0a30BbIe HCCIe0BATeIbCKHE 1€ CTBUS:

BJIaZICTh OCHOBAMHU METOJJ0B HAYUYHOT'O MMO3HAHHW BEIIECTB U XUMHUYCCKUX peaxunﬁ;

dbopMynupoBaTh LENHM U 3aJa4d  HCCIEIOBAHUS, WCIONb30BaTh IIOCTABIEHHBIE U
CaMOCTOATEIIHO C(OPMYITHPOBAHHBIC BOTIPOCHI B KQ4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHUpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIJIETh HAaBBIKAMHM CAaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUS M TPOBEICHHUS YUYEHHYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJIOM IIpoIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyIupoBaTh O000OIIEHHUS ¥ BBIBOABI OTHOCHUTEIHHO



JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEA0BaHMs, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOU
pabore;

IpUOOpeTaTh ONbBIT YYEHUYECKOW MCCIEeI0BATEIbCKOM M IPOEKTHOM JAEATeNbHOCTH,
MPOSIBJISAATh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY TIIOMCKY METOJOB PpEIICHUS
IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IIO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX MH(OpMALMK (HAyYHO-TIONYJIsIpHAs JIUTEpaTypa
XMMHAYECKOTO COJEp)KaHUs, CIpaBOYHBIE TIOCOOMs, pecypchl MHTepHeTa), aHaIW3UpPOBATh
MHGOpPMALIMIO Pa3IMYHBIX BUIAOB U (GOPM MPEACTaBICHUS, KPUTHYECKH OLIEHUBAaTh €&
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(GbopMynMpoBaTh 3ampochl M IPUMEHSATH pa3IM4YHbIe METOABI IpPU IOMCKE U O0TOOpe
nHpopManuu, He0OXOIMMOM I BBITOJIHEHHS YUeOHBIX 3aa4d ONpPeaeIEHHOTO THIIA;

pUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMalbHYIO (OpMY IpeacTaBleHHs HHPOpPMaIUU (CXEeMbI,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAy4YHBIM S3bIK B KauecTBe CpeAcTBa IpU paboTe C XUMHUYECKOH
nHpOpMaNKe: MPUMEHATh MEXIpeIMETHbIE ((PU3NIECKHe U MaTeMaTHUECKUe) 3HAKU M CUMBOJIBI,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIOJIB30BATh M MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OBgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMBbI B XOJI€ AMAIOra W/WiH TUCKYCCHUH,
BbICKa3blBaTh HUJAEH, (HOPMYIUpPOBATh CBOM  IPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C TMpe3eHTaluell pe3ylbTaTOB IMO3HABATENBHOW JEATENBbHOCTH, MOITY4YE€HHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBITIOJIHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaju3alld y4eOHOTO
npoekta ¥ (OPMYIHPOBATH BBIBOJBI TIO pe3yjIbTaTaM MPOBEAECHHBIX WCCIENIOBAHUNA ITyTEM
COIJIACOBAHUS MO3ULUH B X0/l 00CYKACHUS 1 0OMEHa MHEHUSIMH.

Ogiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ UeNd W 3aJa4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Ipe/UlaraeéMblii  aJrOpuTM JAEHUCTBUM NpHU BBHINOJHEHUHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIN COCOO MX pEIIeHHs ¢ YYETOM IMOIYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATETPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUuMHUsD OTPAXKaIoT:

c(hOpMHUPOBAHHOCTD TPECTABICHUH O XUMHYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHOH
KapTUHBI MUpA, POJIM XUMHUU B TIO3HAHWUU SIBICHUH MPHUPOJABI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMON IJisi pEIICHUS
MPAKTUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOIHOM CpeJe;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUK, KOTOPask BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATHUS
(XMMUYEeCKU 3JIEMEHT, aToM, »JJEKTPOHHAas O000JOYKa aromMa, MOJIeKyJa, BaJlEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XHMHYECKas CBs3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpauIéHHasi), MOJIb, MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeleT, GyHKIMOHATbHAs
rpyImna, pajauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIIEBOAOPObI, KUCIOPO.



U a30TCOJAEpKAIINAE COCOUHEHHS, MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHMS); TEOPUU U 3aKOHBI (TEOpHUsl CTpOEHUs opranmyeckux BeuiectB A. M. Bbyrtieposa,
3aKOH COXpPAaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAlUEe B OCHOBE IOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBJICHUHM, (AKTONOIMYECKHE CBEACHHMS O CBOWCTBAaX, COCTaBe, IOJYYCHUH U
0€30IaCHOM HCIOJb30BAHUN BAKHEHIIMX OPraHMYECKHUX BEHIECTB B OBITY W MPAKTHYECKOM
JESATEIIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBISTH XapaKTEePHbIC PU3HAKU MOHIATUHN, yCTaHABIUBATh UX
B3aMMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOUIME IOHSTHS IIPU ONUCAHUM COCTaBa, CTPOEHUS U
MPEBPALLIECHUN OPTaHUYECKUX COCAUHEHUM;

C(OPMHUPOBAHHOCT YMEHMH MCII0JIb30BaTh XMMHUYECKYI0 CHUMBOJMKY MAJISl COCTaBJIECHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (OPMYIT OPraHMYECKUX BEIIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKLUM, U3rOTABIMBATh MOJEINA MOJIEKYJ OPraHMYECKHUX BELLECTB UL
WUTIOCTPAIIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh IPHHAJICKHOCTb HM3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HUX COCTaBY H CTPOSHHIO K OIpPENeJEHHOMY KJacCy/TpyIie COeIuHeHHUN
(YriaeBogopo/ibl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHUS, BHICOKOMOJIEKYJIIPHBIE COCIUHEHMS),
JnaBaTh WM Ha3BaHus 1o cucremarnueckoi HomeHkinarype (IUPAC), a Ttakkxe npuBoauTH
TpUBHMAJbHBIC HA3BaHUS OTAEJbHBIX OPraHMYECKHX BEILECTB (ITWJICH, HPONMJIEH, AalleTHJIEH,
STHJICHTJIMKOJb, TIUIEpUH, (PEeHOI, GOpMabACT I, alleTAIbICTUI, MypaBbUHAS KHCIIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCJIOTa, TJII0K03a, (pyKTO3a, Kpaxmall, LeNII103a,
TJIMIIVH);

C(OPMHUPOBAHHOCTh YMEHHUS OIpPENeNATh BUIbl XHMHYECKOH CBSI3M B OPraHUYECKHUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh IOJIOKEHHUsI TEOPUU CTPOCHHMS OPraHUYECKUX
BeuiectB A. M. BytnepoBa 111 00bSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE
CBOWCTBA THIMHMYHBIX MPEACTaBUTENIEH pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIEeCTB (METaH, 3TaH,
STUJICH, TIPOMWJIEH, aleTwieH, Oyraauen-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], AITaHOI,
STUJICHIJIMKOJb, TJIMLIEPUH, (EHOJI, aleTalbleru],, MypaBbuHas M YKCYCHas KHCIIOTHI, IJIIOKO3a,
Kpaxmall, LeJUII0103a, aMUHOYKCYCHasl KHUCIIOTa), WUIIOCTPUPOBATH T€HETHUECKYIO CBSI3b MEXAY
HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIMHM C HMCIOIb30BAHMEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKH YTJIEBOJOPOJHOTO CHIphbs (HE(DTH,
MPUPOJHBIN Ta3, yrojb), crocoObl MX MepepadOTKHM W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BHIYMCIEHUS IO XUMUYECKUM ypaBHEHHUSIM (MacChl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA peakiMM MO U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIJIN MPOJYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHUI BIIaZETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MTPU U3yYEHUH BEIIECTB U XUMUYECKHX sIBJIEHUH (HaOIIo1eHue,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUA IS
MPUHATHS PElIeHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIOAaTh TpaBWia TMOJIB30BAHUS XUMHYECKOM TOCYIO0W U
nabopaTOpHBEIM 000pPYJOBAHUEM, a TaK)Ke MpaBUiia 0OpalleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCT YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHH SKCIEPUMEHT
(mpeBpaleHusl OpraHUYeCKUX BEIECTB NPU HArpeBaHUU, IMOJYyYEHHME STUJIEHA M U3Yy4EHHE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMM OPTaHUYECKUX BEIIECTB, JE€HATypalusi OEJIKOB MPH HAarPEBaHUHU,
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IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHHKH O€30MACHOCTU MPH OOpaIeHUN
C BemlecTBaMH M JIA0OpaTOPHBIM OOOPYIOBAHUEM, NPEJCTABIATH PE3YIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alKicH ypaBHEHUN COOTBETCTBYIOIIMX peakuuii u (QopMyIHpoBaTh
BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYI0 HWH(MOpMALHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeCTBA MaccoBOi nH(popmarmu, UHTEpHET U APyrux);

chOpPMUPOBAHHOCTh yYMEHUW COOMIOJATh MpaBHJIAa SKOJIOTHMYECKH IIeJIecCO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW JIEATEIHHOCTH B IEISAX COXPAHEHUS CBOETO 370POBBS U
OKpY’)Karollled MPUPOJHON Cpeibl, OCO3HABATh ONACHOCTb BO3ACMCTBHS Ha KHBBIE OPraHU3MbI
ONpeACIEHHBIX OPraHUYECKUX BEIECTB, MOHMMAas cMmbica nokasarens [1/IK, noscHars Ha mpumMepax
CHOCOObI YMEHBIICHHS U MTPEIOTBPALLIEHUS X BPEAHOTO BO3JICHCTBHUS HA OpraHU3M YeJIOBEKa;

JUIsl 00yYarolUXCsi C OTPAaHUYEHHBIMH BO3MOMKHOCTSIMHU 3JI0POBbSI: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

IUISL CIETIBIX M CITa0OBHIAIIMX OOYYArOMIMXCs: YMEHUE HCIOJIb30BATh PEIbe(PHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O XHMHUYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOM
KapTUHBl MUpA, POJIM XMMHUHU B TO3HAHMM SIBICHUI MPHUPOABI, B (OPMUPOBAHUM MBILUICHUS WU
KyJIbTyphl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUICHHUs
MPAKTUYECKUX 3a/lad M DSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CpEJE;

BJIQICHUE CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpasl BKJIIOYAET: OCHOBOIMOJIATAIOLINE TOHITHS
(XMMUYECKUI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- JIIEKTPOHHbIE OPOUTATIN aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIpDHBI 00BEM, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAsl, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAs), KpUCTAJIMYECcKas
pemérka, TUNBl  XUMHUYECKMX  PEaKLMH,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS] JUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKInH,
XMMHUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS 3NIEKTPOJIMTUYECKOH JAMCCOLMAINM,
nepuoanueckuii 3akoH . . MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpPaHECHUS
U NPEBPALIEHUS DHEPIUMM IPHU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM S3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEIECHHS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIIOJIb30BAHUN Ba)KHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPaKTHUYECKOM
JESTEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHM BBISIBIISITh XapaKT€pHbIEC MPU3HAKU MOHATUN, YCTAaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHUN HEOPTraHUYECKUX BELECTB
U UX MPEBPALLECHU;

c(OPMHPOBAHHOCT YMEHHMH HCIIOJIB30BaTh XWMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHHUS
(dbopMyIl BEIIEeCTB U ypaBHEHUI XMMHUYECKUX peakiui, cucteMarnyeckyo Homenkinarypy (IUPAC)
U TPUBHAIbHbIE HAa3BaHMS OT/AEIbHBIX HEOPTaHWYECKUX BEIECTB (YrapHbIN ra3, YIJeKUCIBINA ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, TUTheBas Cojia, MUPUT U JApyTue);

c(OPMHPOBAHHOCTh YMEHHH ONpeNeisTh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKUX
3JIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJI XMMUYECKOW CBSI3M (KOBaJEHTHAs, MOHHAs,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHHUAX, THUI KPUCTAUINYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aroMHas, MOJIEKYJsSpHasi, WOHHAs, METaJUIM4yecKas), XapakTep Cpeabl B BOJHBIX
pacTBOopax HEOPraHUUECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMUECKUX BEIIECTB 110
X COCTaBy K ONpeAeTIEHHOMY KJIacCy/TpylIe COCIUHEHUH (TMPOCThIE BEIIECTBA — METaUIbl U
HEMeTaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KHCIOTbI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);
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c(hOpMHUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICT TIepuoandeckoro 3akona [[. . Menneneera
U IGMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIBHYIO U IIPOTHOCTHYECKYIO () YHKITUY;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
anemeHToB 1—4 nepuonoB [lepuoanueckoii cucrembl xumuueckux siaemeHtoB . 1I. Menpeneena,
UCIOJIb3YSl MOHSATHUS «S-, P-, d-3JEKTPOHHBIE OPOUTAINY», «IHEPreTUUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX COCIUHEHUU IO MEepUuoaaM u
rpynnam I[lepuoauueckoit cucrembl xumMuieckux siaeMenToB . . Menzaeneena;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKNX BEIIECTB Pa3JIMYHBIX KIIACCOB, IMOATBEPKIATh CYILIECTBOBAHUE I'€HETHYECKOU
CBA3M MEXKJYy HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATH XUMUYECKHUE PEAKIHH 110 Pa3InIHBIM
MpHU3HAKaM (YUCIIy U COCTaBY pPearupyrouiux BEMIeCTB, TeIIoOBoMY 3 (eKTy peakunu, u3MEHEHHIO
CTENeHEH OKUCIICHUS AIEMEHTOB, 00PAaTUMOCTH PEAKIIMK, YIaCTHIO KaTaau3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHUN COCTaBISATh YPAaBHEHUS PEAKIMI pa3NUYHBIX TUIIOB, MOJIHBIC U
COKpalI€HHbIC ypaBHEHHUS PEAKIMA HMOHHOTO OOMEHA, Y4YWTBIBash YCIIOBHSI, NMPU KOTOPBIX OSTH
peakuuu UAyT 10 KOHUA;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIINH, MTOATBEPKAAFOIINE KAUYCCTBCHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABATh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIUIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii OCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OalaHca dTHX PEaKIIHiA;

c(OPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW pEakIHHh OT
pa3UUHBIX (DAKTOPOB; XapaKTEpP CMEIICHUS XUMHUYECKOTO pPABHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUUYECKHUE IMPOIIECCHI, JIekKAIIHNE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHUsS CEepPHOM KHCIOTHI, aMMHaka, a Takxke C(HOpPMUPOBAHHOCTh
MpeACTaBICHUN 00 OONmMX HAYYHBIX MPHUHIIUMIAX M SKOJOTUYECKHX MpoOjIeMax XHWMHUYECKOTO
MIPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHI TMPOBOAUTH BBIYUCIECHUS C HWCIOJIH30BAHUEM TOHSITHUS
«MaccoBasi J0JIsl BEUIECTBa B PacTBOPE», 0OBEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEaAKIIHSIX,
MaccChl BEIIECTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU OOBEMY
OJTHOTO U3 YYAaCTBYIOIUX B PEAKIUU BEUIECTB, TEIUIOBOTO 3¢ (deKTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEIIECTB, IPEBPAILICHUS U COXPAHEHHS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOJIaTh TMpaBHJIa TMOJH30BAHHUS XMMHUYECKOW TOCYAON U
abopaTOpHBIM O00OPYIOBAaHUEM, a TAKXKE IpaBUiIa OOpaIeHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHMH TUIAHUPOBATH M BBINOJIHATH XUMHUYECKHH JKCIEPUMEHT
(paznoxeHue nepoKcuaa BOJOpoJa B MPUCYTCTBUU KaTallu3aTopa, ONpeAesIeHHE CPeAbl PaCTBOPOB
BEIIIECTB C TIOMOIIBIO YHUBEPCATHPHOTO WHIWKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peakIny, peakliui HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIuu Ha Cynab(aT-, KapOoHaT-
U XJIOPHUII-aHWOHBI, HAa KATHOH aMMOHHs, PEUICHHWE ODKCIEePUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamnel» U «HemeTannel») B COOTBETCTBUU C TPaBUIAMH TEXHUKH O€30MACHOCTH TIpHU
oOpalieHuu ¢ BEIIECTBAMH U JIaOOpAaTOPHBIM O00OPYIOBAaHUEM, TIPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alliCH YpaBHEHUU COOTBETCTBYIOIIMX PEAKIUd U
(hopMyIupOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

chOpPMUPOBAHHOCTh yYMEHUW COONIOJATh TMpPaBHJIA OSKOJIOTHYECKH IIeTIeCO00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOW JEATENBHOCTH B LENSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY>Karolllel MPUPOAHOM Cpelbl, OCO3HABATH OINACHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3MBbI
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onpeAeNEéHHbIX BElIeCTB, MoHUMas cMmbici mokaszatens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMCHBIICHUS U MPEAOTBpALICHUSA UX BPECAHOTO BO3I[CﬁCTBH$I Ha OpraHu3M 4YCJIOBCKaA,

Ui O0y4yarouMxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHUE MPUMEHSTbH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCUICCTB U XUMUUCCKHUX HBJ’IGHHﬁ;

JUISL CJIETIBIX U CIA0OBUIAIIMX OOYy4YaroOUIMXCsA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpains muist 3anucu XumMudeckux GopMmyi.

3.COAEP KAHUE OBYUYEHMUAA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKOl XUMHH

IIpenMer opraHm4eckold XMMHHU: €€ BO3HUKHOBEHHUE, PA3BUTUE U 3HAYECHUE B IOJIyYECHUU
HOBBIX BELIECTB U MaTepUaJIOB. TeopHs CTpOEHHUs Opraundeckux coequueHnid A. M. byrneposa, e€
OCHOBHbIE NOJOXKeHUsA. CTpYKTypHbIe (POPMYJIbI OpraHMYeCKUX BellecTB. ['omosorus, usomepus.
XuMuYeckas CBsI3b B OpraHM4ECKUX COCTUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue o kiaccu(UKanuu OpraHMYecKuX BeriecTB. HoMeHkiaTypa OpraHn4eckux
COEMHEHMH (crcTeMaTHYecKas) U TPUBUAJIbHbIE HA3BaHUS BaKHEHIIMX IPEICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKClepUMEHTAIbHbIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHUYeCKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpPraHMYECKUX BEILECTB, HAOJIOIEHNE U OMMCAHNE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYIIIMBaHUE U TOPEHHE).

YraeBoaopoasl

AJNKaHBL: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH psn. MeTraH W 3TaH — MpocTeHlIne
MIPE/ICTaBUTENN AIKAHOB: (pU3NUECKHE U XMMUYECKHE CBOWCTBA (peaklUy 3aMEelIeHHs] U TOPEHHUs),
HaXO0XJACHHUE B IPUPOJIE, IOTYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psii. DTUJIEH M NPONWIEH — MPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3MUECKHe U XHMMHUYECKME CBOICTBAa (peakuMu TUAPUPOBAHMSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3allin), IOJIy4eHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetwnOyranueH-1,3: crpoeHue, BakHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusanuun). [lonydyeHre CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUNA psiA. ALETHIICH — MpoCcTeHInit
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOeHHE, (U3NYECKMe U XMMHUYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHUS ), TOJIyYCHHE U IPUMEHEHHUE.

Apenbl. benzom: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNSA W HUTPOBaHUs), IOJY4YEHHE W TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuueckue ceOUCMBA (peaKyuu 2anlo2eHUposanus U HUMpOGAHUs), NOLyYeHue u
npumenenue. ToxcnyHOCT  apeHOB. I'eHeTmyeckas  CBSI3b  MEXKIy  yIVIEBOJOPOJAMHU,
MPUHAJICKAITIMH K Pa3IUYHbIM KJaccaM.

[IpupoaHble MCTOUHUKH YIieBoopoaoB. IIpupoaublii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTku HeTU: EPETOHKA, KPEKUHT (TEPMHUECKUH,
KaTaIUTUYECKUH ), mupoiu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIHN yronb U MpOIyKThI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALIEHUI: O3HAKOMIIEHUE C
o0pa3laMu IUIacTMace, KaydyykoB M pe3uHbl, kouiekuuu «HepTb» n «Yroaby», MoaennpoBaHue
MOJICKYJT ~YIJIEBOJOPOJIOB M TaJIOTEHONPOU3BOJHBIX, TPOBEJCHUE HPAKTUYECKOW pPabOTHI:
IIOJIy4YEHUE TUIICHA U U3YYEHHUE €r0 CBOMCTB.
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Pacuérhrle 3agaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIU NPOYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxauye oprannyeckie CoeiHHeHUs!

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (U3NYECKUE WU
XMMUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMU METajUlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHE),
npuMeHeHne. BogopoiHele cBsI3u MeX Ay MOJIEKYJIaMH CIIMPTOB. JelicTBUE MeTaHOJa M 3TaHOJIA Ha
OpPraHM3M 4Y€JIOBEKa.

MHOroaTOMHBIE CIIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUe, (U3NYECKHe |
XMMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LIETOYHBIMU METAJUIAMHU, KaUeCTBEHHAs peakius Ha
MHOT'0aTOMHBIE crnupThl). [leficTBue Ha opranu3sMm 4eioBeka. l[IpuMeHeHuwe riaunepuHa Hu
STWJICHIJIUKOJIA.

®deHou: CTpOCHHE MOJIEKYJbI, (U3NIECKUE U XMMUYECKHUE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue peHona.

Anpneruapl UM kemowuvi. DOpMalbIETrujl, aueTalbJACTUA: CTPOCHUE, (QU3NYECKUE U
XMMUYECKHE CBOWCTBA (peaklMM OKUCIEHUS M BOCCTAHOBJICHMs, KadeCTBEHHbIE pEaKIUH),
[I0JIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieNibHble KapOOHOBBIE KHUCIIOTHl. MypaBbUHasi M YKCYCHas KHCIIOTBI:
cTpoeHue, pU3NIECKNe U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOMMIME IS KiIacca KUCIOT, PEaKIus
sTepupUKalMM), MojdydyeHHue | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCJIOTHI Kak
MPEJCTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, X
MOIOIIIEE JEICTBHE.

Crnoxuble 3(pUpbpl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UPOB.
XKupsl. 'naponns xxupos. IIpumenenne xxupoB. bruonorudeckas poib KUpOB.

VYrneBoabl: cocTaB, KilacCU(pUKaLUs YIiIeBOAOB (MOHO-, - U monucaxapusl). [nmokosza —
MPOCTEHIIMIA MOHOCaXapHuI: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(Il), okucnenne aMMuadHbIM pacTBOPOM OKCHJIa
cepeopa(l), BoccTaHOBiIEeHHE, OpoOKE€HHE TJIIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, NPUMEHEHHE,
ouoznorudeckas poib. @otocrunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa kak IpUpoaHbIE mosmMmepbl. CTpoeHHe Kpaxmajla W LEUIIOJIO3BI.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUS BELIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
Ha0JII0/IEHNE U ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbIE PEaKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HTaHoNa okcuaoM Meau(Il)), MHOroaToMHBIX CIHPTOB
(B3auMmopelictBue rmuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okKuclieHHE aMMHUAYHBIM
pactBopoMm okcuga cepebdpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBie Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBONCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Boruncnenus nmo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU MPOYKTA PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIIIH).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTHL Kak aM(OTepHble OpraHnyeckue coennHeHus. dusznueckne U XMMHUECKHE
CBOWCTBAa AaMMHOKHMCIOT (Ha WpuUMepe TIMIuHa). buomormueckoe 3HaueHHE aMHUHOKHUCIOT.
[TenTuae!.

benkn kak HpUpPOAHBIE BBHICOKOMOJIEKYJISIPHBIE cO€AMHEHHUdA. llepBuuHas, BTOpUYHAs H
TpeTU4Has CTPYyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB: THUIPOJIN3, JEHATypalus,
KayeCTBEHHBIC PEaKIMU Ha OEJIKH.
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DKCrepuMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB W HUX TMpEeBpalleHUil: HaONIoJeHHue u
OIMHMCaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JeHATYpamus OSIKOB MPH HArPEBaHWH, IBETHBIC PEAKIIUU
OEIKOoB.

BbicokomosiekyasipHbIe COeTHHEHUS

OcHOBHbIE TIOHSITUSL XHMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHMI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb IIOJUMEPU3ALINM, CPEIHAS MOJIeKyIgpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHHI — MOJMMEPU3alts U MOJTUKOHICHCAIHS.

DKCHEPUMEHTAIBHBIE METOJIbI M3Y4YEHHUsl BEIIECTB W MX IPEBpALICHUN: O3HAKOMIJICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanuss MeXnpeIMETHBIX CBSI3€M MpW U3YyYEHUM opraHuueckod xumuu B 10 kiacce
OCYIIIECTBIISICTCSI Yepe3 HCIIOJIb30BAHUE KaK OOIIMX EeCTECTBCHHO-HAYYHBIX TMOHITHHA, TaK W
MIOHATHM, SBISIOIUXCA CUCTEMHBIMU JJIs1 OT/ICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecCTBEHHO-HAYYHbIC TIOHSTHS: SBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHUS,
aHallu3, CHUHTE3, Kiaccuukaius, MNEepUOJUYHOCTh, HAONIOJCHUE, H3MEPEHHEe, SKCIEPUMEHT,
MO/IETTUPOBAHUE.

®uszuka: MaTepus, YHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJia, YJHEPIeTUYECKUN YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NUYECKUE BEIMYMUHBI M €IUHUIIBI UX
HU3MEpeHUsl.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BelmIeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpaBl, TOPHBIE OPO/IbI, OJIE3HBIE NCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBBIE MPOIAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIKUE CPEACTBA,
JICKapCTBCHHBIE M KOCMETHUYECKHE IMperapaThl, MaTePUAIBl U3 MCKYCCTBEHHBIX M CHHTETUYECCKHX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMHHU

Xumudeckuil asneMeHT. AToM. Sapo aroma, U30TOMBL. DJNEKTPOHHAs 00OJIOYKA.
DHEpPreTU4YeCKue ypoBHH, MOJAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d- ameMeHThl. OCOOCHHOCTH
pacmpesienieHuss JIEKTPOHOB MO OpOHTANsM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOOB.
DOneKkTpoHHask KOH(HUTypaIys aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema Xxumuyeckux odaeMmeHToB J[. U
MenaeneeBa. CBs3b MEPUOIAUECKOTO 3aK0HA U [leproanyeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
. WU. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPyMIaM U
nepuoaM. 3Ha4eHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBs3b. Buabl XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEeMoJIsIpHas W TOJsIpHAas, HMOHHAs, MeTajuindeckass). MeXaHu3Mbl OOpa3oOBaHUs KOBAJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). Bomopomnas cBsi3b. BameHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb OKucieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemnecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHbIXx cucTemax. VICTMHHBIE U KOJUIOMJIHBIE pacTBOpbl. MaccoBast A0ms
BEILIECTBA B pacTBOpE.

Krnaccudukanus HeopraHM4ecKux coequHeHui. HoMeHKIaTypa HEeOpraHMYeCKHUX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAUX K PA3TUYHBIM KJIACCaAM.
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Xumudeckas peaknus. Kiaccudukanys XUMHYECKHMX pEaKIUid B HEOPraHUYECKOH U
OpPraHMYECKON XMMMU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, e€ 3aBUCHMOCTb OT pPa3lIW4HBIX (GakTopoB. OOpaTHMbIe peakiuu.
Xumnueckoe paBHoBecue. DakTOpbl, BIMSAIOLME HA COCTOSHME XHMHUYECKOIO pPaBHOBECHS.
[Tpunnun Jle Hlarense.

OnekTpoiauTuyeckas auccoruanus. CuibHble W ciadble 3JMeKTpoiuThl. Cpelna BOIHBIX
pacTBOpOB BEILECTB: KHUCIIas, HEUTpaJlbHas, I11€JI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKClepUMEHTAJIBHBIE METOJbl W3Y4YEHMsI BELIECTB M HX IPEBpAILlEHUI: JIE€MOHCTpaLus
tabiun  «llepuonuyeckas cucrema xumuueckux osiemeHToB JI. WM. MenaeneeBa», u3ydeHue
MoOJIeNIell  KPUCTAIMYECKUX PEmETOK, HaONIoJeHue | ONHMCaHUEe JEMOHCTPAIlMOHHBIX U
1abopaToOpHBIX OMBITOB (pa3lioKeHHWE TMEepoOKCHIa BOAOPOJa B MPUCYTCTBHHM KaTalld3aTropa,
OIIpe/IeJIEHUE Cpelbl PAaCTBOPOB BELIECTB C IMOMOIIbI0 YHMBEPCAIbHOIO HMHJMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTHUYECKOH paboThl «BnusHue pa3nuyHbIX (QaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUN.

Pacuérnrbie 3amaun.

Pacuérel Mo ypaBHEHUSM XUMHYECKUX PEAKLUM, B TOM YUCIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM IMTOHATUS «MACCOBAasi J0JIs BEILIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. Ilonoxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpPOCHHsI aToMoB. Du3nyeckre CBOWCTBA HEMETAJLIOB.
AnnoTponus HeMeTaioB (Ha MpUMepe KUCiIopoaa, cepsl, pocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETAUIOB (TajoreHoB, cephl, azora, ¢ocdopa,
yriaepoia U KpeMHUS) U UX COSAUMHEHMH (OKCHIIOB, KMCIOPOJICOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIMHEHHUI).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COETUHEHUHN.

Meramnsl. [lonoxenne mMeramuio B Ilepuoanueckoi cucteme XxuMudeckux ieMenTos 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOEHHs 3JEKTPOHHBIX 000J04YeK aroMoB MerauioB. OOmme
¢usnueckue coiictBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXMMHUYECKUH DSl HaNpsLDKEHUN
METaJUIOB.

XUMHYECKHE CBOWCTBA BaXHEWUIIUX METAUIOB (HATPUM, KalWil, KaJdblUi, MAarHui,
ATIOMHUHHM, IUHK, XPOM, KEelle30, MeJIb) U UX COCTUHEHHI.

O61ue cnocoObl nonydeHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO/IbI M3YUEHHUSI BEIIECTB U UX MPEBPALICHUIN: U3YYEHHE KOJUIEKIIUN
«MeTtansl U CIUIaBbl», 00pa3l0oB HEMETAJIOB, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HaOI01eHe
U OMNHCAHHE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THIPOKCH]IA
AIIOMHUHMS C paCTBOPaMH KUCIIOT U LIEJI0Uel, KaUeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIIOB).

Pacuérnsie 3amaun.

Pacuérbl macchl BemiecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIECTB, pacuéThl Macchl (00BhEMa, KOIMUYECTBA
BELIECTBA) MIPOYKTOB PEAKIMH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumum B 00€CTICUEHHH DKOJIOTHYECKOM, SHEPTeTHYECKOW M MHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUECKUX PEaAKIIHil.

[IpencraBnenus 06 oOMMX HAYYHBIX MPHUHIIMIAX MPOMBIIIUICHHOTO TIOTYUYEHUS BaKHEHIITNX
BELIECTB.

YenoBek B MHpe BELIECTB M MATEpUAJIOB: BAXKHEHMIIME CTPOUTENBbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, Kpacku, CTEKJIO, KepaMuKa, MaTepuanbl s 3JIEKTPOHHUKH,
HaHOMAaTepHalibl, OpraHN4YeCKHe U MUHEPATIbHBIE y100pEHUSI.



16

XuMus M 3I0pPOBbE YEJIOBEKAa: IIPABWIIA HCIIOJIB30BAHMS JICKAPCTBEHHBIX IPENApaToB,
npaBuia 6€30MacHOr0 UCTIOJIb30BAaHUS MIPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXmnpeaMETHBIX CBSA3EH NMPHU W3yd4eHUH 0oOIIel 1 HeopraHMuecKoi XuMuu B 11
KJIacCce OCYILIECTBISICTCS Yepe3 MCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaKk U
IIOHSATUH, SABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOu1re ecTeCTBEHHO-HAay4YHbIC MOHATHUS: HaY4HbIM (akT, rUIOTe3a, 3aKOH, TEOPHs, aHAJIU3,
CHHTE3, KJIAacCU(UKAIM, TEePUOJUYHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT, MOACIUPOBAHHUE,
U3MEpEHUE, ABJICHUE.

@dusuka: MaTepus, JHEprus, Macca, aroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOIl,
PaZlMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKU ypOBEHb, BEILECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorusi: kjerka, oOpraHusM, O3KocucTeMa, Ouocdepa, Makpo- U MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: XUMHU4eCKass NMPOMBIIIJIEHHOCTb, METAJULYPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUaJIoB, CEJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IIUILEBAs IIPOMBIIIJIEHHOCTD,
(bapmMarieBTHYECKasi IPOMBIIIJICHHOCTb, POU3BOACTBO KOCMETHYECKUX MpPEnapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MAaT€pPHAJIOB, JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.
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OcHoBHbIE HANPaBJIeHUS] BOCIIUTATEIbHOM 1esITeJIbHOCTH:
1) rpa’k1aHCKOro BOCIIMUTAHUS:
2) NaTpUOTHYECKOI'O BOCIIUTAHHUSA:
3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

4) hbopmupoBaHUs KyJIbTYpbl
5) TpyAOBOr0 BOCHIUTAHUS:

3JI0POBbSL:

6) SKOJIOTHUYECKOTO BOCITUTAHUS:
7) NEHHOCTH HAYYHOT'O TTO3HAHMUS:

10 KJIACC
KosmuecTBo yacoB Yuer
Ne HaumenoBanue pa3jaesioB Kour- Ipakru- JyekTpoHHbIE (IU(PPOBLIE) NporpaMMbI
n/n U TeM IPOrpaMMbl Bcero  poiabHble  YecKHe o0pa3oBaTe/bHbIE PeCypChl BOCIIMTAaHUS
paGoThI paGoThI 00
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHNYeCKOi XUMHUH
IIpenmeT opranuueckoin https://resh.edu.ru/subject/29/10/, 1,27
11 xumuu. Teopust CTpoeHUs 6 https://lesson.academy-
’ OpPTraHWYECKHUX COECTHMHEHHUN content.myschool.edu.ru/lesson/6c919641-
A. M. Bytneposa 7956-4130-b1fd-c7e71db395d7
Hroro no pasneny 6
Paznen 2. YrieBoaopoabl
https://resh.edu.ru/subject/29/10/, 5,7
2.1 TD@JIGJ‘IBHHC YHICBOIOPOET 4 https://lesson.academy-
ATKAHDL content.myschool.edu.ru/04/10
Henpenenbubie https://resh.edu.ru/subject/29/10/, 1,2,7
2.2 YIJIEBOAOPObI: AJIKEHBI, 12 1 https://lesson.academy-
AJIKaaUuEHbI, AJIKUHbI content.myschool.edu.ru/04/10
23 ApomaTtuueckue 4 https://resh.edu.ru/subject/29/10/, 4,6,7

YTJIEBOJIOPOIBI

https://lesson.academy-



https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
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content.myschool.edu.ru/04/10

[IpupoaHbie ICTOYHUKHT https://resh.edu.ru/subject/29/10/, 1,2,3,4,5,6,7
2.4 YIJIEBOZOPOIOB U UX 6 1 https://lesson.academy-
nepepaboTka content.myschool.edu.ru/04/10
Uroro no pazneny 26
Paznen 3. Kucinopoacoaep:kamnue opranndeckue coeJuHeHUust
https://resh.edu.ru/subject/29/10/, 3,4,6,7
3.1 Cnuptel. Genon 6 https://lesson.academy-
content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10
32 Aubaeruet. KapGorosbie 14 1 httSs:ZIesson.acadﬁzmv{ S o
KHONOTEL CHOKHEIE 3 HpEI content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/, 4,7
33 YraeBonl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 26
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeTMHeHUus
https://resh.edu.ru/subject/29/10/, 3,4,5,7
AMuHBI. AMMHOKHUCIIOTEL.
4.1 Berxu 6 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pasneny 6
Paspnen 5. BeicokoMoOJIeKy A pHbIE COCUHEHUSA
https://resh.edu.ru/subject/29/10/, 1,2,4,5,6,7

[Tnactmaccel. Kayuyku.

5.1 BollokHa 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 68 ) ?

I10 ITPOTPAMME
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11 KUIIACC
KosinyecTBo 4acos DJIeKTPOHHbIE Yuer
Ne mi/m HaumeHoBaHue pa3iesioB U TeM Kour- IMpakru- (uudgposbie) MPOrpaMmmbl
NPOrpamMmbl Bcero poabHble  4YecKue o0pa3oBaTe/ibHbIE BOCIIMTAHMS
padoTbI padoThI pecypchl 00
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH https://resh.edu.ru/subjec = 1,2,7
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 6 t/29/11/
anemeHToB JI. 1. Meneneena
12 Crpoenue BeniectBa. MHOrooOpasue ] https://resh.edu.ru/subject 4,6,7
BCIIIECCTB [29/11/
1.3 XUMHUYECKUE PeaKIuu 12 1 1 h{;tgpisi:i/iresh.edu.ru/sublect 4,7
Wroro no pazpeny 26
Pa3nen 2. Heoprannueckasi XuMust
21 Y PE— 12 1 h;tgpsi:{/resh.edu.ru/subject 1-7
29 HeMeTaibt 18 1 1 h;gpsl:i/resh.edu.ru/sublect 1-7
23 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX 4 https://resh.edu.ru/subject 7
) BEILECTB [29/11/
Hroro no pazneny 34
Pa3znen 3. Xumus u :Ku3Hb
31 T —— 3 https://resh.edu.ru/subjec =~ 1-7
t/29/11/
Uroro no pazgeny 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3
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