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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanyy, peamu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TOJIO)kKeHUH «CTpaTerun pa3BuTHS BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oOmielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTebHON OpraHu3aluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanmusyercss XumMudeckoe o0Opa3oBaHHUE
00y4aroUIMXxcs Ha YpOBHE CpPEeIHEro o0Iero oopa3oBaHus CpelcTBaMU y4eOHOIo
npeaMera «XuMUus», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCHeun(UKHM HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyi0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAHHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HAayKaMU, XMMHS CTala
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxzaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTHW HalpaBlieHa Ha pelieHue
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOJOJDKESHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpraHuYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 00IIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATHN, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydyeOHOro Mmarepuana u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
MpEACTaBICHU O cTpoeHun BemecTB. C(CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETUYECKUN MaTepuan u (DAKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMcsl TMPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,
rIy0Ke TOHSTh HCTOPUYECKOE HW3MEHEHUE (YHKIUNA STOro 3akoHa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnaa cucreMa 3HaHUN O BaKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nomnojHserca B Kypcax 10 um 11 kmaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KYJIbTYPOJOTHUYECKUM W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
NESATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBaXKEHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThL WH(OpMAIMIO U
OpUMEHSATh €€ [IJI1 TOMOJIHEHUS 3HAHWM, PENICHUS] HWHTEIUICKTYyalbHbIX U
AKCTIIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4aromMUXcs MHUPOBO33PEHUYECCKON OCHOBBI ISl TTOHUMAHMUSI
dbunocopckux uaeH, TakKMX Kak: MaTepUaIbHOE E€IWHCTBO HEOPTaHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrss TPOTHBOPEUYMM MEXAy HOBBIMH (dakTaMd UM TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUHU B PEUICHUU IKOJOTUYECKUX MpobiieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUH U MaTepuasoB.

B mnumane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIMA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIpEAeIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX ~ YYEOHBIX JIEMCTBUM, HMEIONMX 0a30BO€ 3HAUEHUE JUIs
pPa3TUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs TMpoOiieM, TIOUCKa, aHaliu3a U
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA PAKTHYECKON
U UCCIIEIOBATEIBCKON JIESATEIbHOCTH, 3aHMMAOMIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU OMPEICICHUH
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJICed HU3YyYECHUs IMPEIMETa HANPABICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
MPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS TJIABHBIMU LEISMU HM3YUYEHHUs MpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:

e (¢dopMHUpOBaHHE CHCTEMbl XHMHYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKAT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TECOPUU XUMHH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIICHHE C WCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TMPHOOPETCHUS
YMECHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHYCCKUX SIBJICHUM,
UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUICCKOUN M MIOBCETHEBHOM KU3HM;

e pa3BHUTHE YMEHUU U CITIOCOOOB JACATCIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO OSKCIEPUMEHTAa, COOJIIOJICHUEM  IPaBHI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTelibHas XapakTEPUCTHKA IEIeH M 3a1ad u3ydeHus
npeaMeTa B IporpaMMe 1Mo XMMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHUH
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oomiero odpazoBanus. CerojaHs B
NpernojaBaHud  XUMHUM B OOJNBIICH  crermeHW  OTAACTCS  MPEANOYTCHHE
NPAKTHYCCKOW KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
IIOJICOTOBKY BBIMMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE
HAOOpOM 3HaHWH, a (PYHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMUA aKTUBHOTO TIOJYyYEHUS 3HAHWA W NMPUMEHEHUS WX B PEAbHOU JKH3HU
JUTSL PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH H3YYCHHH TIpeAMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAa4YCHHE NMPUOOPETAIOT TaKKE ISJIN U 3aa49H, KaK:

ajanraiusi 00yJaroImuxcs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
GopMuUpOBaHUE  WHTEIUIGKTYaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPHUHSTHIO TPAaMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMHU U HX
MPUMEHEHUEM;

dopMupoBanue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIIU), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3IMYHbIX BHUJIOB
JESTENBHOCTHU: PEIIeHUs TPoOeM, MOUCKa, aHaIu3a U 00pabOTKU MH(POPMAIIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JI OICHKA C TO3HIIHMA
HKOJIOTHYECKON Oe30MacCHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPELY;

pa3BHUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
crocoOHOCTEM 00yJarouuXcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMHU, UCTIONB30BAThH
COBPEMEHHBIE HH(POPMAIMOHHBIC TEXHOJOTHH JJII TIONCKA W aHaln3a y4eOHOW U
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMHupOBaHUE U Pa3BUTHE Y OOYYAIOIINXCS ACCOMMMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOECHHO



HEOOXOMUMBI, B YAaCTHOCTH, TPH TUIAHUPOBAHWUU M TIPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHUTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TYMaHHCTHYECKOU
HANPaBICHHOCTH XUMHUH, €€ BaXXHOW pPONM B PEIICHWU TJIO0AIBHBIX MPOOIeM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS, TIOTIOTHEHHUS YHEPreTUYECKUX PECYPCOB U
COXpAaHEHUS! TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOro
OTHOLIEHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TAaKXKe MNPUOOpPETEHHUS OIbITA
WCITOJIb30BAHUS TIOJYyYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SBJICHUSMH.

B yueGHoM mmaHe cpenHero ooOmero o6pa3oBaHUs TPEAMET «XUMHUI»
06a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-Hay4HbIE
peIMEThI.

OO611ee 4nMcno 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XMMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heneonto).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opranuueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. bytieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKUX BeEHIeCTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccuukanuu — OpraHmdeckux  BemecTB.  Homenkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3liaMu OpraHWYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKMU psaa. MeTaH W 3TaH — NpoCTeHIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkIeHHE B IPUPO/IE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUI Psifl. DTUIIEH W MPOIMIEH — MPOCTEHIINe
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlU{, OKHCIECHUS U MOJIMMEPU3aLIUN), TOJyYeHUE U IPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noaumepusanun). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AUETHIEH —
MPOCTENIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruIpuUpOBaHUs, raJOreHUPOBAHUS, TUAPATAIIUN, TOPEHUS), TOJIyYCHUE U IIPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HUE U NpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio02eHUpoO8anus U HUMpOBarus), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALIMMH K pa3IMuHbIM KJlaccam.

[IpupoaHbie UCTOUHUKU YTIIEBOAOPOI0B. [IprpoaHblil ra3 U MomnyTHble HE(TSHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl niepepabOTKH He(TU: TMEperoHkKa, KPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsSl BELIECTB U MX INPEBPALLEHUI: 03HAKOMIIEHHUE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekiuuu «Hedte» n «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloTh:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYecTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJIYKTOB PEAKLIUH).

Kucaopoacoaep:xamme oprannyeckue coeAMHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHME, (U3UYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHMUE),
npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKYyJaMH cupToB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.




MHOroaroMHple CHUPTHI. ODTUJICHIVIMKOJb W TJMIEPHH: CTpOCHHE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOaTOMHbIE CIUpThl). JleiicTBUe Ha opraHu3M uesjoBeka. [IpuMeHeHHe TiuLepuHa |
STUJICHTJIUKOJIS.

@eHoNI: CTPOCHHE MOJIEKYbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢benona. [lpumenenne penomna.

Anbrerunpl U kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAa4€CTBEHHBIE DPEAKIIMH),
[IOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpenebHble KapOOHOBbIE KUCIOTHl. MypaBbHHAsl U YKCYyCHash KUCJIOTBHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBaA (CBOMCTBA, 00IIKeE /Ul Ki1acca KUCIIOT, PEaKIHs
sTepuduKanmm), MoyydeHue u mnpuMmeHeHue. CreapvHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK NMPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHe, OpoKEHHE TJIIOKO3bl), HAXO0XJCHHE B MPUPOJIE,
puMeHeHne, onosornueckast poib. DorocunTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaiaa U LEUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHS C HOJA0M).

DKCcriepuUMEHTAIbHBIE METOJbl W3Y4YEHHs BEIIEeCTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOJIOJICHNEe W OMMCAaHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre rauniepuHa ¢ ruapokcugom wmemau(Il)), ampaernmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMaja C HOJIOM), IPOBEJIEHUE MPAKTHUYECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
MCXOJHOTO BEIIecTBa WJIM NPOAYKTa pEakUUd MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OPraHndeckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIMLKHA). buonornueckoe 3HadeHHE
aMuHOKHUCIOT. [lenTumpl.

benku kak NpHUpoJIHBIE BBICOKOMOJIEKYISIpHBbIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUAPOJIU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKcIepUMEHTAIbHbIE METOJIbl M3YYEHHsI BEIIECTB M UX IpPEBpaIleHUi: HaOIroeHuEe U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu 6eIKoB.

BricokomoIeKyJIsIpHbIE COeIMHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLMU, CPEeIHsAs MOJEKyJaspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpHU3aLus M MOJTUKOH ICHCAIUS.

OKCIIEpUMEHTANIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3aMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MeXINpeaMETHBIX CBsi3el NMpU M3YydEeHMM opraHuuyeckod xumuu B 10 knacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUM, ABJISIOUIUXCA CUCTEMHBIMU Il OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SIBICHHE, HAy4HBIH (DakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJW3, CHHTE3, KIacCUPHUKAIMS, MEePUOAUYHOCTh, HAOIIOJACHNE, W3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, O6mocdepa, oOMeH BemlecTB B OpraHusMme, (hOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIEBObI, KUPbI, PEPMEHTHI).

['eorpadust: MuHepabl, rOpHbIE OPO/IbL, MI0JIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE NpenapaThl, MaTEpPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHYEeCKUH dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- ameMeHTh. OCOOCHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoamueckass cucrema xuMuueckux osnementoB . .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U IlepHoanyeckoil CHUCTEMBI XHUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM ¥ nepuojiaM. 3Hau€HHUE MEPUOIUUECKOr0 3aKOHA B PA3BUTHHU HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUAbBl XUMHYECKON CBs3UW (KOBaJEHTHas
HEeMnoJIApHas U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJECHTHOU
XMUMHUYECKON CBsI3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTesIbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJIOUAHbIE pacTBOpbL. MaccoBas 1015
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHknmatypa HeopraHu4ecKuX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIECTB, MPUHAMIEKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peaknus. Krnaccubukaims XUMUYECKHX pPEaKkIMil B HEOPraHUYEeCKOW W
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIU4yHbIX (PakTopoB. OOpaTUMbIE peakiluu.
Xumuyeckoe paBHOBecue. DaKTOpbl, BIUAIOIINE HA COCTOSHUE XUMUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlartense.

DnexTponuTHueckas aucconuaius. CunbHble W cialdbie AMeKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHas, IIeJI0UHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCHEpPUMEHTAIbHBIE METOJbl M3yY€HHUs BEHIECTB M MX IMPEBpALICHUMN: JEMOHCTpALIUs
tabnun «llepuonnueckas cuctema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHHe



MoOJeNel KPUCTAIUITMYECKUX PemETOK, HAOMIOACHWEe W OINUCAaHUE JEMOHCTPAIMOHHBIX U
mabopaTOPHBIX OMBITOB (pa3joKEeHHE IMEPOKCHIA BOJOPOJAa B MPHUCYTCTBHH KaTaIM3aTopa,
ONpeIeJIEHUE CPeJlbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEIEHHE MPAKTHYECKONH paboThl «BrusHUe pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKHUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM TOHATUS «MACCOBAsSI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnbl. Ilomokenue HemetamioB B Ilepuonnyeckoit cuCTEME XHUMHUYECKUX
anementoB JI. . MenneneeBa W OCOOCHHOCTH CTpO€HHUsT aToMOB. (DU3HYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, Qocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIIMUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoiictBa MetaioB. CruiaBpl METaIOB. DJIEKTPOXUMHUYECKUHM psJl HANpPsDKEHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kallui, KaJbIMH, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJBl HW3Y4Y€HHUS BEIIECTB W MX IPEBpPALICHUN: H3y4EHUE
KoJjulekuuu «MeTamibl U CIjIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3ama4, HaOIIoJeHWe U ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBHE THIPOKCHUIA aJIOMUHHUS C PacTBOpaMHU KHUCIOT W IIel0Yel, KauyecTBEeHHbIE
peaKuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce Wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rbl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KA3Hb

Ponp xuMuu B o0ecriedeHrnr 3KOJOTHYECKON, SJHEPreTHYECKON U MUIIEBOI O€301MacHOCTH,
pa3BuTUU MeAMIUHBL. [loHATME O HayuyHBIX METOJAaxX IIO3HAaHUS BEHIECTB M XUMHUYECKHUX
peaxkiuu.

[IpencraBnenuss 00 OOmMIKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJY4EHUS
BOKHEMILINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUAIOB: BAXXHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKW, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMATEpHUAaJbl, OPraHUYEeCKHEe U MUHEPAIbHBIEC yI00pEHUSI.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU M3ydeHUH OOIIel U HEOPraHUYEeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX TOHITHH,
TaK M MOHSTHUM, SBJISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiIacCHU(UKaIus,  MEePHOAMYHOCTh,  HAOIMIOACHHME,  JKCIICPUMEHT,
MO/JICTMPOBAHUE, U3MEPEHUE, SBJICHHE.



®dusnka: Marepus, PHEPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, MU30TOIl,
PaIMoOaKTUBHOCTh, MOJICKYJIa, YHEPTETUUYECKUN YpPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3UUECKUE BEIMUUHBI U €TUHHUIIBI X U3MEPEHHUS, CKOPOCTb.

Buosorusi: kneTka, opraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPOAIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TIOPO/IBI, TIOJE3HBIE HCKOMIAeMBbIE, TOILIIMBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepUajoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKAasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
[IpenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTE€pPHaJIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[VNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yidbTaTaM OCBOEHHUS OOydYaroUIUMUCS
MporpaMM cpesHero olmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [yl pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JUYHOCTHBIX
pe3yiabTaTOB OCBOEHMsI IpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOLero oOpa3oBaHMs
BBIJIEJIEHBI CIIEYIOLINE COCTABIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCHUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICJIEHUIO;

HaJIn4le MOTUBALUH K 00yUEHHIO;

LIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHMX YOEKICHUH JIMYHOCTH Ha OCHOBE KIJIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPaAULIUN 0a30BOM HAyKU XUMUM;

TOTOBHOCTb M CIOCOOHOCTh OOy4aroIMXcs PYKOBOJCTBOBATbCS B CBOEH JEATENIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHUCTEME XHMMUYECKOIO
o0paszoBaHUs;

HaJIMYME NPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH JKU3HEHHbBIE IJIaHbI.

JIMYHOCTHBIE pE3yJAbTaTbl OCBOGHMS NpeAMeTa «XUMHsD» JOCTHralTcs B €JUHCTBE
y4yeOHOIl M BOCHUTATEIbHON JAEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMM M HJeajJaMH POCCUICKOro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMHM U MpPaBUIAMU IOBEIEHHS,
CMOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT COPMHUPOBAHHOCTH
ONbITa MO3HABATEJIBHOM M TPAKTHMYECKOW JesITeNbHOCTH OOyJalomMXcsl M0 peaau3aluu
MPUHATBIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHCcKOro BOCIMTAHMS

0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NIPaBONOPSAKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOPMax M IpaBWIaX MEKJIMYHOCTHBIX OTHOLICHWH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENIHOCTH MPH CO3JIaHUM YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHBIX 3371a4, BHIIOJTHEHUH XUMHUECKUX KCTIEPHUMEHTOB;

COCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI APYTUX
IIPU aHAJIM3€E PA3JIMYHBIX BUJIOB YUCOHOH 1S TENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:



[IEHHOCTHOTO OTHONICHHSI K HMCTOPHUYECKOMY W HAYYHOMY HACIEIHI0 OTEYECTBEHHOU
XUMHU;

YBOKEHUS K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M IMPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JOCTIKCHUS HAyKH €CTh PE3yNbTaT JIUTEIBHBIX HAOIIO/ICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TMOJYYEHHHM U TOCIEAYIOIIEM aHau3e
MH(OPMAIIAHN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHWE W TIOCTYIIKM CBOWX TOBApHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYITKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs TIEHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

cOOJIO/IeHNsT TPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOH JICATSITHHOCTH,

MOHMMAHKS [EHHOCTH TPAaBWJI WHIAWBHIYAJIFHOTO M KOJUICKTHBHOTO O€30TacHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCJCACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) TpyaoBOro BocnuTaHMsi:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO TMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUW TNPAKTHYCCKUX 3a/ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQECCUi pa3IMyHOrO0 pojia, B TOM YHCIIEC Ha
OCHOBE MIPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU NEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIWBHIYyAJIIBHOM TPAeKTOPUH OOpa30BaHMUS,
Oyaymieit mpodeccuu U peaan3anuu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBA;

6) K0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MMOHUMAaHHMS TJI00AJTLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUSA YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbI;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOB30BAHMS JOCTUKEHUN XUMHH IS PELISHUST BOIIPOCOB
paIMoOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPUATHUS JEHCTBUM, MPHUHOCAIINX BpPEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsI TIPOTHO3MPOBATHh HEOIArONPUSATHBIC SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIPUHUMAEMBIX
JEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
JESITeNFHOCTH ~ DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOOHuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHeNUPUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINUICHUS, CO3IAaHUU LEJIOCTHOTO MPEICTaBICHHS 00 OKpPYKAIOIIEM



MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKAa, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEU MU
peleHnn mpoodIeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUMBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKIOTO diieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTH: IIOHMMAaHUSA CYIIHOCTH METOJOB II03HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJYYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MMEIOIINXCS JaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepPhIBHOMY OOpa30BaHHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW MO XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax npodeccuoHaTbHON
NESATENBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOTOo mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crnerpuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHHUE, MPOIECC, CUCTeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHeC);

YHUBEPCAIbHBIC ydeOHbIE JEHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COILIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh  OOy4alOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUSI M YHUBEpcalbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPU OCBOSHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIIEISTH
XapakTepHbIe TPU3HAKK TOHSATHA W YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIINi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHHUSIMH,

CTPOUTb JIOTUYECKUE PpACCYXACHMsSI (MHOYKTUBHBIEC, MAECAYyKTUBHBIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pPacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJBI U 3aKJIFOUYCHUA,



IIPUMEHSATH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMUYECKHE (3HAKOBBIE)
MO/IeNH, TPe0O0pPa30BBIBATH MOJICIbHBIE MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YypaBHEHHE XUMHYECKOM pEaKkUud — TPU PELHICHHH Y4eOHBIX
[I03HABATENIbHBIX M NPAKTUYECKUX 3a7ay, NIPUMEHATHh HAa3BAaHHBIE MOJEIBHBIE INPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METO/I0OB HAYYHOI'O [TO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIA;

dbopmynupoBaTh TENM M 3aJaud  HMCCIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBHI
11st (POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYKJICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTEJIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUUYECKONW MCCIeI0BATENbCKOM U MPOEKTHON JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJOB pElIeHUs
MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJIsIpHAS
JUTepaTypa XMMHYECKOIO COJepXaHHus, CIpaBO4YHbe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUIAOB W (QOPM MPEICTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uHpopmanuy, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS MH(DOPMAILMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe ¢ XUMHUYECKOMH
uHdopmalen: TPUMEHATh MEXINpeAMeTHble ((U3MYecKue H MaTeMaTH4eCcKHe) 3HakKu U
CUMBOJIBI, (hopMyIIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJI¢ AHANOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOMU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMPE3EHTAIeil pe3yJabTaTOB MO3HABATEIHHOU AEATEIHHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
IKCTIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro InpoekTa U (OpMYIHPOBATH BBIBOJBI M0 pPE3yJabTaTaM IPOBEIEHHBIX
HCCIIeIOBAaHUI ITyTEM COTJIaCOBAaHUS MO3ULUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMHU.

OBiajeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILLECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIbHOCTD,
ompenenss e€ Ienu M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii AJITOPUTM JIEHCTBHI NMpPU BBIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHHUs ¢ YUETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHalIW3a W
CaMOOLIEHKH.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TIPEJCTABIICHUH O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJBI, B (POPMUPOBAHUU
MBIIICHUS. U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATUSA (XUMHUYECKHI 3JIEMEHT, aTOM, 3JIEKTpOHHAs 000JI0YKa aToMa, MOJIEKYila, BaJICHTHOCTD,
ANEKTPOOTPUIIATEIPHOCTh, XUMUUYECKasl CBsA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas u
COKpami€HHasi), MOJb, MOJSIpHAsE Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJeT,
(yHKIMOHAMBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKUN PsJl, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ U a30TCOJCPKAIINE COSTUHEHHSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUST OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHUs, JEKAllue B OCHOBE MOHMMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCITOJIH30BAHNU BAKHEHUIITUX OPTAHMUECKHUX BEIIECTB B OBITY
Y IPAKTHYECKOM eATeIbHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIe MPU3HAKU MOHITHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOUINE TOHITHS MPHU OMMCAHUM COCTaBa, CTPOCHUS U
MPEBpAIICHUH OPTAHUYECKUX COCTUHECHU;

cOpMUPOBAHHOCTh YMEHUU HCMOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaliéHHON) GopMyll OpraHM4eCKUX BEIIEeCTB
U YpaBHEHUU XMMUYECKHX pEakUWi, WU3rOTaBJIMBATh MOJEIU MOJIEKYJl OpraHMYECKUX BEIIECTB
JUIS WJUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIIe COeAUHEHUN
(YyrneBonopoJipl, KUCIOPOA M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnuyeckoil HomeHknatype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTACIHHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIHIICH,
alleTUJICH, ASTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIOTA, III0K03a, (PpyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJIBI XUMUYECKOM CBS3HM B OpPraHMYECKHUX
coeMHEeHUsX (OIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHSI TMPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYeCKHUX
BemecTB A. M. ByriepoBa 11 0ObSCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMUHBIX KJIACCOB OPTaHUUYECKHUX BEIIECTB
(MetaHn, 9STaH, JTWJICH, MPONWJIECH, aleTwieH, OyraaueH-1,3, merunoOyramuen-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIeru]l, MypaBbUHAsS U YKCYCHAs
KHUCTIOTBI, TIIOKO3a, Kpaxmal, [eJUIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XHMHUYECKHX PEAKIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOJOPOJHOTO CBIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MPOIYKTOB MepepadoTKH;



chOpPMHUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIUUCICHHS IO XUMHYECKUM YPABHCHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUW BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TIPU MU3YYEHUHM BEHIECTB M XHWMHUYECKHX SIBJICHUH
(mabmoneHne, W3MEpEHHe, OKCIEPUMEHT, MOJICIHPOBAHME), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS IS IPUHSTHS PEIICHU I B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHiIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO JJA00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATh XUMUYECKUNU DSKCIIEPUMEHT
(mpeBpaleHnsl OpraHunYecKX BEIIECTB NPU HAarpeBaHUH, MOJIYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIIMU OpPraHMYECKUX BEILIECTB, JeHATypauus OelIKoB Mpu
HarpeBaHUH, [IBETHbIE pEaKUU OEJIKOB) B COOTBETCTBUHU C IPABHJIAMU TEXHUKHU 0€30MaCHOCTHU
pu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEACTABISTH PE3YIbTAThI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX peaKUuid u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYIO HWH(pOpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM HHpopMaIu, HTEpHET U IpYyTrux);

cOpMUPOBAHHOCTh YMEHMHM COONMIOJaTh MpaBWiIa HKOJOTHYECKH I€1eco00pa3HOro
MOBEACHUS B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY)Karolel MPUPOTHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3ICUCTBUS HA >KUBHIE OPTraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BEHIECTB, MOHMMas cmbica mnokazarens [IJIK, mosicHaTre Ha
MpUMepax CrocoObl YMEHBIICHHSI U MPEIOTBPALICHHUS] UX BPEIHOTO BO3JIEHCTBUS HA OpraHU3M
YEII0BEKa;

JUig 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENBbIX M CJIa0OBUAAIIMX OOYy4YaloUIMXCsA: YMEHHE MHCIOJIb30BaTh peabedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xuMmudeckux Gopmy.

11 KVIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpakaroT:

c(hOpMUPOBAHHOCTh IIPEJCTABICHUA: O XHWMHYECKOW COCTaBJISIFOIICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHUU SBJICHUNW NOPUPOJBI, B (POPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHANBHOW TPAMOTHOCTH, HEOOXOAMMOW s
pelieHus TPaKTHYEeCKUX 3alad M DSKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3710pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHS (XMMHUYECKUN DIIEMEHT, aTOM, MU30TOIl, S-, p-, d- DIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBIH O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/IM4yeckas, BOJOPO/IHAs),
KpPUCTAJUIMYECKass  pELIETKA, THUIl XUMHYECKUX  PEAKIUW, PpacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJMTHYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON  peakIuy, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHBI  (Teopus
JNEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckut 3axkoH JI. WM. MeHnneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILUECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUS DHEPTUM NPU XUMHYECKUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH $SI3BIK XUMHUH, MHUPOBO33PEHUYECKHUE 3HAHMS,
JIe)KallMe B OCHOBE [OHUMAHUS MPUYUHHOCTH M CHCTEMHOCTH XUMHMYECKUX SIBIICHHH,
(hakTOJIOrMYeCKUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU IEATEIHPHOCTH YEJI0BEKa;



c(OPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEePHbIC IPU3HAKU TOHATUH, YCTAaHABIMBATD
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIME IMOHATHS IIPU ONKCAHUU HEOPraHMYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
dopMyn BemeCTB M YpaBHEHHH XUMHUYECKUX pPEaKUUH, CHCTEeMaTHYECKyl0 HOMEHKIATYypy
(IUPAC) u TpuBHManbHblE Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJEKUCHIbIA Ta3, aMMHaK, raméHas W3BECTb, Herami€Has H3BECTb, IUThEBAs COJA, MHUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEIEISATh BAICHTHOCTD U CTETIEHb OKHCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOJHAs]) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKON PEHIETKH KOHKPETHOIO
BElIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAAIEKHOCTh HEOPraHUYECKUX BELECTB
10 UX COCTaBy K OMNpEeJeNEHHOMY KJacCy/TpylIe COeANHEHUN (IIPOCThIE BEIIECTBA — METAJLJIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKIINH;

chOpMHUPOBAaHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudeckoil cuCTeMbl XUMHUYECKHX d1eMeHTOB J[. 1.
MeHneneeBa, MCIONB3Ysl MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTUYEeCKHUe
YPOBHU», OOBACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHUYECKHUX IJIEMEHTOB U UX
COEIMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cucteMbl XuMHYECKUX 351eMeHToB 1. 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPTaHMYECKUX BEILNECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXJAYy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOINBIO ypaBHEHUH
COOTBETCTBYIOINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCT YMEHMs KiIacCU(UIUPOBATh XUMHUYECKUE PEAKIMH IO PA3JINYHBIM
IpU3HAKaM (YUCILy M COCTaBy pearupyroluX BeUIecTB, TemioBoMy 3(ddexry peaxuuu,
W3MEHEHMIO CTEIIeHEH OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMK, YYaCTHIO KaTalau3aTropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, OJIHbIE
U COKpAIllEHHbIE YPAaBHEHUS PEaKLUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpAaCIO3HABaThb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakuuii MoCpPeICTBOM COCTAaBJIEHH SJIEKTPOHHOTO OajlaHca ATUX PeaKLUi;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XUMHUECKHE IMPOIECCHI, Jexalue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOW KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npeacTaBIeHuid 00 OOIMMX HAYYHBIX NMPHUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peakmmax, Macchl BELIECTBA MM 00BbEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pPEaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUU;



chOpMHUPOBAHHOCTh YMEHHUI COOMIOAATH MpaBUiia MOJIB30BAHUS XUMHUUYECKON MOCYION U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCTICPUMEHT
(pa3noxkeHue TMEepoKCHIAa BOJOPOJAa B TNPHUCYTCTBUM KaTajau3aTtopa, OIPEICICHHE CpPEebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMU, PEeaklUd HOHHOTO OOMEHa, KAa4eCTBEHHBIC pEakluy Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPHUMEHTAIBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MMacHOCTH TIpH OOpAIllCHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, TIPEIICTABIISTH
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuii U GopMYITHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMCHHI KPUTHYCCKH aHAIM3MPOBATH XUMHUYECKYIO HWH(OOPMAIIHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIWu, WHTEpHET W
JAPYrHX);

chOpMUPOBAHHOCTh YMEHHUH COOJIOAaTh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIel TPHUPOJTHON Cpesbl, 0CO3HABaTh OMACHOCTH BO3JICHCTBHS Ha JKUBBIC OPraHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAas cMBICT Tokasatens [1JIK, moscHATs Ha mpuMepax CIIOCOOBI
YMEHBIIICHUS U TIPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBUS HAa OPraHU3M YeJIOBEKa;

JUIT 0OyYaIONIUXCS C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMCHHE TPHMCHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIEMbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI pecypest
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEeHbI, ATIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 |
HX mepepadboTKa
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIUHEHNs
3.1 Cruptsl. DeHon 3
32 Anbnerunbl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 1




Uroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThbI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. Homenkiatypa |
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 MertaH u 3TaH — npocTeuIme |
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue | 1
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1
CUHTETHUYECKOTO KayuyKa ¥ pE3UHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, |

TOMOJIOTMUECKUH Psil. ALIETHIIEH —




MPOCTEUIINI MTPEACTABUTED aJTKMHOB

Beluncienus 1o ypaBHEHUIO XUMHYECKOU

11
peakuuu

2 Apensl: 6eH3071 1 TOIYoJ. TOKCHYHOCTh
apeHOB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TMPOIYKTHI €€ mepepaboTKH

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIBD)

7 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
MeTaHoJ U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATUJIEHIJIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYecKue
U XUMHUYECKUE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GopmManbaerua u
aneTanpaeru]. AeToH

)1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

” IIpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBI»
CreapuHOBasi U 0JIEMHOBAs KUCJIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX

KHCIIOT




MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

24 KHCJIOT, NX MOIOIIIEE JCHCTBHE !
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOTTN3 CIIOKHBIX 1
3pupoB

26 Kupsr: runponus, npuMeHEHHE, |
OuoJ0rMYecKas poJib KUPOB
VYrneBospl: cocTaB, KilacCupUKaIIMs.

27 Baxwuelinme npencTaBuTeNu: II0K03a, 1
¢bpykTo3a, caxaposa

)3 Kpaxman u nenitonosa Kak IpupoHbie 1
TTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepaiiyue OpraHn4ecKue 1
COEIMHEHUS

30 AMUHBI: METWJIAMHUH U aHUJIMH 1
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe

31 OPraHM4eCcKUe COCANHEHHU S, UX 1
ouonoruueckoe 3HaueHue. [lentuapt

0 benku kak mpupoHbIe |
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

13 OcHOBHbBIE IOHATUS XUMHH |
BBICOKOMOJIEKYJISIPHBIX COE€MHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN. 1
[TnacTmacchl, Kayqyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XUMHYEeCKuX 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3jementoB /.M. Mennaeneesa B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS YJHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (pH) pactsopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEi

13

KonTtponbHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XUMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndecKre CBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX M0OJI0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoia, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COCIUHEHUN

25

[IpuMmeHeHne BaKHENIIMX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHME U cUCTEMATU3ALMS 3HAHUI IO




TteMe «Hemeramiey. Beruncnenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

29 Heopraanueckue n opraHndeckie KUcaoThl. 1
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHUIIINX BEILIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJNYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKimoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 xnacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkitnonepHoe o01iecTBo «31aTenbeTBO
«IIpocsewienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
METOJUYECKHUE MATEPUAJIBI U YUUTEJIA
Xumusi(6a30BbIiypoBeHb). Peanuzaius oOpa3oBaHus: METOIUYECKOE TOcoOre
st yaurens / Kasepuna A. A., [luuyruna ['.B.; nox pea.I'. B. Iluuyrunoi. M. :
OI'BHY «MuctutyT cTpareruu pa3Butus oopazoanust PAOy», 2022 81 c.:ui.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
MHTEPHET
https://edsoo.ru/rabochie-programmy/
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