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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @denepaiinny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOll 00pa30BaTEIBLHOM MPOTPaMMBI CPETHEro OOLIEro oOpa3oBaHMS
(®OIT COO), mnpencraBneHHbix B  DenepaqbHOM  TOCYJApPCTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Qenepanny, peaNU3yOMIMX OCHOBHbIE OOpa30BaTElIbHBIE MPOrPaMMBbI, U
OCHOBHBIX TNOJIOXKEeHU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY HOJXOJI0B K pa3pabOTKe MPOrpaMMBbl 110 XUMUH, K OINPEAETICHUIO
oOmelt crpaterun OOydYeHMs, BOCHUTAHUS W Pa3BUTHUS  00yYarOUIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBHITYCKHUKOB.

XHUMHUYECKOe oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYLINX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcCs
NO3HAHMUSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U  0OIIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKKe JKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHUS K
CBOEMY 3JI0POBbIO U MIPUPOJHON cpenie. Peanuzyercs xumMuueckoe oOpa3zoBaHue
oOyuaroluxcst Ha ypoBHE CpeJIHEro 00111ero 0opa3oBaHus cpeiCTBAMU y4eOHOTO
npeaMera «XUMHsD), COIEpKAHUE U IIOCTPOEHUE KOTOPOTO ONPENEIECHBI B
MporpaMme Mo XUMUHM C Y4ETOM CHelU(UKA HAyKM XUMHUH, €€ 3HAYEHUS B
MMO3HAaHUU TIPUPOBLI U B MATEPUAIBHOM >KM3HM OOLIECTBA, a TAKXKE C y4ETOM
o0luMX wLenedl M NPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOM LMBUIIM3AIMH, B CO3/IaHUH HOBOI 0a3bl MaTepUATbHOUN KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (QOPMHUPOBAHUE PAIMOHAIBHOIO HAYYHOIO
MBIIJICHHS], B CO3/IaHUE LIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLIEeM MUPE Kak
O €IUHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe (popMHpYyeTCs B XUMUU Ha OCHOBE



IIOHAMAaHUsl BEIIECTBEHHOTO COCTABAa OKPYXAIOIIETO MHpPA, OCO3HAHMS
B3aMMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH H BO3MO>KHBIMH
00JaCTSMU MTPUMEHEHUS.

TecHO B3aMMOIENCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOM YacCThI0 MHUPOBOM  KYJIbTYpPhl, HEOOXOJAUMBIM YCIOBUEM
YCHEMIHOTO TPY/a U KU3HH KaKJI0T0 ujieHa oouiecTBa. CoBpeMEeHHasi XUMHUS KaK
HayKa CO3MJIaTeJIbHAs, KaK HayKa BBICOKUX TEXHOJIOTHI HAIIPABIICHA HA PEIICHUE
IJI00aNbHBIX TMPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEASIMU M MNPUHUMIIAMUA CPEIHEr0 OOILEro
oOpaszoBanmsi coaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 06a30BbIi
YPOBEHb M3YUYEHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOMICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIOYEHHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS.  00pa3oBaHMsl B  pa3IMYHBIX OO0JAcCTAX, HE CBSA3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBisOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannyeckas xumusi» U «OO0IIas U HEOPraHWYECKass XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUH M0 HEOPTraHWYECKOU XUMUU (C BKIIFOYECHUEM 3HAHUHN U3 00IIei
XUMUH) U opraHnudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPH
U3YYCHUH TIpeIMeTa OO0ECIeYMBACT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPHUN XUMUHU.

Crpykrtypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpPOrpaMme MO XUMHUU HA OCHOBE
CUCTEMHOTO TOJAXO0/Ja K HW3Y4YEHHUI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETHUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHUM BELIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUH CTPOEHUS OPTaHUYECKHUX
COCIMHCHUN, a TaKXE€ Ha YPOBHE CTEPECOXUMHUUYECKHX M DJIEKTPOHHBIX
IpeICTaBlIeHud O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMblXx B Kypce
BEIECTBAX JIAIOTCS B PA3BUTUU — OT YTIEBOAOPOJIOB JIO CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckor XMMHU IOJIYy4YarOT Pa3BUTHUE
chopMUpOBaHHBIEC HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus EpBOHAYAIHHBIC
MPEACTABICHUS] O XUMHUYECKOW CBS3HM, KIACCU(DHUKAIMOHHBIX MpPU3HAKAX
BEILIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O XHUMHUYECKOU
peakuu.



[Toq HOBBIM YIJIOM 3peHHUS B TpeaAMeTe «XHUMHS» 0a30BOTO YpPOBHSA
paccMaTpUBaeTCs W3Y4YEHHBI HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETUUYCCKUM MaTepuadl U (AKTOJIOTHYECKHE CBEICHHUS O BEIIEeCTBaX M
XUMHUYECKoM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011as 1 HeopraHudeckas
XUMUS» O00Yy4aromUMCS TPEIOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOINYECKOTO0 3aKOHA C OOIIETEOPETHICCKUX U METOAOJIOTUIECKUX TTO3UITHH,
IyOXe TOHATh HCTOPUYECKOe H3MEHEHHE (YHKIMHA 53TOro 3akoHa — OT
000011aK01IeH 10 0OBSICHSIONICH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU#M 0 BaXKHEHIITUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMCHEHUH, a TAKKE O XUMHUUYECKHUX PEAKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSX TMPOTEKaHWUs JomojHseTcs B Kypcax 10 m 11 xmaccos
dJIEMEHTAMH COJCP)KaHUS, MMEIOUIUMH KYJIbTYPOJOTHUCCKUNA U MPHKJIATHOMN
XapakTep. OTH 3HAHHUSA CIOCOOCTBYIOT IMOHMMAHWIO B3aMMOCBS3U XHMHUH C
JIPYTUMHU HAyKaMH, PacKpBIBAIOT €€ poJib B TO3HABATEIHLHON W MPAKTUICCKOM
NESATETLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBOKEHHS K IIPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUH U TIPAKTUICCKUX MPUITIOKCHUH XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCSA B OOIICCTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX C XMMHEH, KPUTHYECKU OCMBICIHMBATh HHPOPMAITUIO U
MPUMEHATh ©€ JUIsl TIONOJIHCHMS 3HAHWW, DPEIICHUS WHTEIUICKTYIbHBIX M|
AKCIIEPUMEHTAIILHBIX HCCIAEAOBATEIbCKUX 3adad. B 1enoM  coaeprkaHue
y4eOHOro npeaMera «XHUMHS» JTaHHOTO YPOBHS M3Y4YEHHUS OPHUEHTHPOBAHO HA
dbopMupoBaHre y 00yJarONTUXCsS MUPOBO33PEHYECKOM OCHOBBI JJISI IOHUMAaHUS
dbunmocopckux uaeH, TaKuX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpTaHUYECKOTO MHpPa, OOYCIOBIICHHOCTH CBOMCTB BEIIECTB HX COCTAaBOM H
CTpPOCHHEM, T03HABAEMOCTh NPHUPOAHBIX SBICHUH IyTEM DSKCIIEPUMEHTA H
pelieHuss TPOTHBOPEUYMM MEXKIy HOBBIMH (aKTaMH M TEOPETUYCCKUMHU
IPEANOCHIIKAMHU, OCO3HAHHUE POJIM XMMHUH B PEIICHUH SKOJIOTMYECKUX TTPOOIIeM,
a Tarxke MpoOeM COEpeKeHHsS] dHEPTETUUECKHX PECYPCOB, CBHIPhS, CO3IaHMSI
HOBBIX TEXHOJIOTHIA U MaTEPHAJIOB.

B mmane pemeHus 3amad  BOCIUTAHUS, PA3BUTHS W COIMAITU3AIHH
00yJaromuxcsl MPUHATHIE MPOrpaMMOM IO XHMHH TTOAXOJbI K OIpPEACICHUIO
coepKaHUsI W TIOCTPOEHUS TMpeAMeTa NpeaycMaTpuBaloT (GopMUpOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
Pa3IMYHBIX BHUJIOB JACATCIBHOCTH: PEIICHUS NpoOIeM, TOWCKAa, aHalu3a |
00paboTku  MH(POpMAIMK, HEOOXOJAMMBIX IS INPHOOPETCHHUS  OIbITA
MPAKTUYECKOW M HCCIEIOBATEIILCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE
MECTO B ITO3HAHUH XMMHH.



B mpaktuke mpemogaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK M Ha YPOBHE cCpeaHero oOumero oO0pa3oBaHus, MOpH
OTIpE/ICTICHUH COJICP)KATEIBPHON XapaKTePUCTHKHU IIeJIed HM3y4YeHHsS IpeaMeTa
HamnpaBlieHUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAUIMOHHO TPU3HAETCS
dbopMHupOBaHWE OCHOB XHWMHYECKOW HAyKW Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, TMPAKTHUECKOW JIEATEITLHOCTH YeJIOBeKa W KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKU 3pPEHUS TaKOU
MOIXO0J K ONpENCICHUI0 IeJe W3YYeHHs TpeaMeTa SBIIACTCS BIIOJHE
OTIpaBIaHHBIM.

CorylacHO MaHHOUW TOYKE 3PEHUS TJABHBIMU IEISIMUA H3YyYCHHs TIPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCA:

e (GopMHUpOBaHME CHUCTEMbl XHMHUYECKMX 3HAHUM Kak BaKHEUIeH
COCTaBJIAIOLIEH €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA, B OCHOBE KOTOPOM
JIeXxaT KIIIOUYEBbIE MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUHU XUMUH,
OCBOEHUE SI3bIKa HAYKH, YCBOCHUE M MOHUMAHUE CYHIHOCTH JOCTYMHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJIICHUS,

e (opMupoBaHME M pPa3BUTHE MPEJICTABICHUNA O HAay4YHBIX METOAAX
NO3HAHMSI BEIIECTB M XUMHUYECKUX pEeakUui, HEOOXOAMMBIX IS
MpUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SABJIEHUN, UIMEIOLIMX MECTO B PUPOJE, B IPAKTUUECKON U NTOBCETHEBHOMN
KU3HU;

e DPa3BHUTHE YMECHHI U CITOCOOOB JICATECITLHOCTH, CBSI3aHHBIX ¢ HAOIOICHUEM
U OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM IPaBUI
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapaKTepUCTHKA 1IeJIeH U 3a]1a4 U3YICHUS
mpeaMeTa B TMpOrpaMMe 10 XHMHH YyTOYHEHA M CKOPPEKTHpOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANnoYTeHNE  MPAKTUYECKOM  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001I€00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOlero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMU aKTUBHOTO MTOJTyYEHUS 3HAHUH
1 IPUMCHEHUS UX B PEaIbHOMN *KU3HM JIJISI PEIICHHS IPAKTUYECKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3yHYEHHH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHHE NMPUOOPETAIOT TAKKE IEJIN U 33JIa4H, KaK:



aganTarys 00yJaronuxcs K yCIOBUSIM THHAMUYHO Pa3BUBAIOIIECTOCS MUPAa,
dbopMHupOBaHWE  HMHTCIUICKTYaIbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHre y OOYYAOMIMXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYECHHUE [JISl Pa3IUYHBIX BUJIOB
NeSTEeIBHOCTU: PEICHHs TPoOIIeM, TOUCKa, aHaliu3a U 00paboTku nHpOpMaIuHy,
HEOOXOIUMBIX JJISI MPUOOPETEHUS OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAeT
BOKHOE MECTO B TIO3HAHWHM XUMHUHW, a TaKXKe [JIs OICHKH C TO3UIUI
AKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPELY;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS IO XUMHH B COOTBETCTBUHM C XU3HCHHBIMHU TMOTPEOHOCTSIMH,
HCITOJTh30BaTh COBPEMEHHBIC WH(OOPMAITMOHHBIC TEXHOJIOTHUHU I TOWCKAa M
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpMAlUU XUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHNS, HaOMI0OAaTebHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YyOEeXKIEHHOCTH B TYMaHHCTHYECKOU
HaIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUM TJI00aTbHBIX MPOoOIeM
PaIMOHAIBHOTO TIPUPOIOTIOIH30BAHUS, ITOMTOJTHCHHS YHEPTETUICCKUX PECYPCOB
U COXPaHEHUS TPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOUIEHUSI K MPHUPOJE U CBOEMY 3JI0POBBIO, a TaKkKe MPUOOPETEHUS OIbITA
WCITOJIB30BaHUS TIOJYUYCHHBIX 3HAHWH ISl TMPUHSATHS TPAMOTHBIX PEIICHUHN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mutaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOTO YpPOBHSI BXOJUT B COCTaB NpenMeTHou oOnactu «EcTecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO6miee yucao0 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMHUHU, HAa 0a30BOM
ypOBHE CpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[Ipenmer oprannyeckor XUMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE
B ITOJIyYCHHMH HOBBIX BEIIECTB U MATEPHUAIOB. T€0OpHUSA CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyIIbl OpraHUYECKUX BEIIeCTB. [ 'oMoorus, n3oMepus. XuMUYECKast CBSI3b B
OPTraHUYECKUX COCTUHEHUAX — OTMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJIacCU(UKALIUU OPraHWYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpPUBUAIbHBIC
Ha3BaHUsS BAKHEUILIUX MIPEACTABUTEIICH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOABl W3YyYEHHsI BEUIECTB U HX IPEBPAILCHMIA:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
OIIMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALIEHUI0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IiaBieHue, O0YTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAx. MeraH M 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PsiA. DTUIIEH U IPOIWIIEH —
MPOCTEUIINE MPEICTABUTENN AJIKEHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIApaTallMM, OKUCIEHUS H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peakius noaumepusaunu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU ps.
AlLleTWIIEH — TPOCTEHIINN MpEeACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHUE,
¢usnueckue M XUMHYECKHE  CBOWCTBA  (peakiMu  TUIPUPOBAHMSI,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu raJOreHUPOBAHKS U HUTPOBAHMUS ), TOJTYUYEHUE U IPUMEHEHUE. 10.1y0n:



cocmae, cmpoeHue, (usuueckue U Xumuueckue ceoucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MepEPabOTKH.

DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAKOMJIEHHE C oO0pa3llaMu IulacTMacc, KayuyyKOB M PpE3UHBI, KOJIIEKIMU
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MOJIy4YE€HUE
ATUJIEHA U NU3YyYEHHE €TO CBOWCTB.

PacuérHsbie 3anaun.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOIHOIO BEIECTBA WM ITPOYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM ITPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xamue opranuyeckue CoOeJHHEHU

[IpenenpHple OAHOATOMHBIE CHOUPTHI. METaHON W O3TaHON: CTPOEHUE,
¢usznyeckue U XUMHUYECKUE CBOWCTBA (peakUuu C AKTUBHBIMH MeETalljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YeJIOBEKa.

MHOroaToMHbl€ COUPTBHL. OTWJIEHIVIMKOAb MW TJIMUEPUH: CTPOEHUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! Peakiys Ha MHOIOATOMHbIE CIUPThI). JlelicTBue Ha

OopraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

®deHOo: CTPOCHHE MOJICKYJbl, (DU3NYECKUEe W XUMUUYECKHE CBOMCTBA.
Toxkcuunocth penosna. [Ipumenenue penona.

Anpaerunbl U kemowusl. DoOpMalbIEruja, aueTalbAETui: CTPOEHUE,
¢uznyeckue U XUMHUYECKUE CBOMCTBA (PEaKMU OKUCICHUSI U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIEC PEAKLIUHN), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHAasi KUCIJIOThI: CTPOEHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOICTBA,
oO1rue A Kjlacca KUCIOT, peaklus 3TepupUKalum ), ToJIydeHHe U IPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsI KMCIIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBUE.



Crnoxxuble >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uiapomus
cnoxHbX  d¢pupoB. Kupsl. T'mapomus xupoB. [IpumeHeHHE KUPOB.
buonoruyeckas poJib KUpPOB.

VYrineBonpl: cocraB, KiaccupuKkauus —yrieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMKA MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaenrne aMMuadHbBIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXKJIEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnosno3a kak npupoaHbie monumepbl. CTpoeHHe KpaxMaia u
Heurono3bl.  PU3MYECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOIIH3,
KayeCTBEHHAsI pEaKLs C HOJOM).

OKCneprUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKLMU OJHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TAHOJA
okcusnoM meau(ll)), MHOTrOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcugoMm Meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) u runpoxcugom menu(ll), B3aummopeicTBue Kpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTUUYECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnebie 3a1aun.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIECTBA WM MPOIYKTA PEaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIK MTPOYKTOB PEAKIIHH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEepHbIE  OpPraHUYECKHE  COCIMHEHHS.
duznueckre U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak MmpupoJHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHusd. [lepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB:
TUIPOJIN3, ICHATYPAIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKH.

DOKCneprUMEHTAIbHBIE METOABl M3YYEHHUs BEIIECTB U WX TMPEBPAIICHUN:
HAOJIIOICHUE W OINHMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypanus OEIKOB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMoieKyJIsIDHBIE COeIMHEHUS

OcHOBHBIEC TTOHATHUSI XUMUHU BHICOKOMOJICKYJIIPHBIX COSTUHEHUI: MOHOMED,
IIOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMMEPHU3ALMH,  CPEIHSIA



MoJieKyJiipHasgs Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUIN:
O3HAaKOMJICHME C o00pa3llaMM MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeqMETHBIX CBA3EH PU U3yYEHUH OPTaHUYECKON XUMHH
B 10 Kmacce ocyliecTBiIseTCsS 4yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK U MMOHATUH, SABJIIFOLIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHSA: SIBJICHHE, HAy4HbIM (HakT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccupukaius, NepUOAUYHOCTD,
HaOJII0/IEHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®u3uka: Marepus, OSHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKyJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(dorocuHTE3, OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, MKHUPHI,
(epMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJBI, IOJE3HBIE HCKOIAEMBIE,
TOILJIMBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHWTaHUA,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThbl, MaTEPHUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKUM DIEMEHT. ATOM. Sapo aroma, H30TONBL. JIEKTPOHHAsS
000J104Ka. DHEPreTHYECKUE YPOBHH, ITOAYPOBHUA. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs MIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckut 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snemeHTtoB JI. WM. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckont cucreMbl xumudyeckux d3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOU TEOpPUEHN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB



XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO
rpynmnam v nepruojaM. 3HaueHre MepUOIMYECKOro 3aKOHa B Pa3BUTHUN HAYKHU.

Crpoenue BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(xoBaJieHTHAsi HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBII W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO H  HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. THUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUITA KPUCTAIUIMYECKON PEIETKU.

[TonsTre 0 nucnepcHbIX cucTeMax. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHui.  HomeHkmarypa
HEOPraHMYECKUX BEIIECTB. [ €HEeTHYEeCKass CBS3b HEOPTAaHWYECKUX BEUIECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYECKOM M OpPraHUYECKON XUMHUU. 3aKOH COXPAHEHUSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U NIPEBPALLECHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IHYHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
XxuMu4eckoro pasHosecus. [Ipuniumn Jle [larense.

Onektponutuueckas nuccoruaius. CUiIbHbIE W CIa0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpalIbHAsI, IIEJIOYHASI.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJbl HU3YYEHHUSI BEIIECTB M HMX IPEBPAIICHUM:
neMoHctparnus Tabaui «[leproanueckas cucTeMa XMMHUIECKHX dJieMeHToB J1. 1.
MenneneeBay, u3yueHrue MOJeNIed KpUCTAJUIMUECKUX PEMIETOK, HAOII0IeHnEe U
OMKMCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3lloKEeHHE
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO WHIWKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iIndHbIX
($haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKITUI.

PacuéTnrblie 3anaumn.

Pacyérel 10 ypaBHEHUSAM XUMHYECKMX pEAKLHUH, B TOM UHCIE
TEPMOXUMHUYECKNE PACUETHI, PACYETHI C UCIOJIb30BAHUEM MOHATHUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust



Hemerammer. Ilomoxenne HemeramnoB B Ilepuomnueckoit cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIIIUX HEMETAILJIOB (TaJlOT€HOB, CEPBI, a30Ta,
dochopa, yrmepoma W KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIMUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUIA.

Mertasmel. [Tonoxenne MetamnoB B [lepuoandeckon cUCTEME XUMUYECKUX
anemeHTOB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHMS SJIEKTPOHHBIX 000JI0OUEK
aToMoB MeTayioB. O0mue dhu3ndeckue cBoiicTBa MeTauioB. CIiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJIbIlUH,
MarHuu, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHenne MeTaiioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIUIECTB M HUX IPEBPALICHUIL:
U3y4YeHHUE KOJUIEKINU «MeTasuibl U CIUIaBbDy, 00pa3lloB HEMETAJUIOB, PEIICHHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX ONBITOB (B3aUMOJICUCTBHE THAPOKCHUIA ATFOMUHUS C paCTBOpaMHU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaum.

Pacuérel Macchl BemecTBa Wil 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tsl mMacchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHA 4 )KU3Hb

Ponb xuMuu B 00ecrieueHnn SKOJIOTUUECKOM, SHEPTETUUECKON U TTUIIEBON
0€30IMacHOCTH, pa3BUTUN MeIULIMHBL. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUNAX MTPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpe BEIIECTB MU MATEPUAJIOB: Ba)KHEHIIIME CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHuajbl, KpacKu, CTEKJIO, KepaMmHKa,
MaTepualibl ISl 3JIEKTPOHUKHN, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAJIbHBIE
yao0peHus.



XUMHS U 30pOBbE UYEJOBEKA: MPABHJIA WCIOIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia O€30MaCHOrO MCIIOJIb30BAaHU IPEnapaTtoB OBITOBOM
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanmss MeXNpeAMETHBIX CBS3€H MNpU  HM3y4YeHHH OOwWeld U
HEOpraHn4yecKor XuMuu B 11 Kitacce oCylIeCTBISIETCS YEPE3 UCIOIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011iue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAyUHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KJIacCHU(UKalMsi, NepUOJUYHOCTb, HaOJIIO/EHuE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBICHHUE.

®uznka: MaTepus, SHEPTHUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUN YPOBEHb, BELIECTBO,
TEN0, O0BEM, arperaTHOE COCTOSHHME BEUIECTBA, (DU3MYECKHE BEIMYMHBI U
€AVHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKOcUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadus: MuHepanbpl, TOpPHbIE TMOPOJbI, IOJE3HbIE HCKOIAEMBIE,
TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas IPOMBIIIEHHOCTD, METaJUTyprusl,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO35ICTBEHHOE
IPOU3BOJICTBO, NULIEBas IIPOMBIIIEHHOCT, dapmaneBTUUEeCKas
IPOMBIIUIEHHOCTD, ITPOU3BOACTBO KOCMETHYECKUX IPENAapaToB, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS IPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIbBTATbI OCBOEHHUA IIPOTPAMMBLI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeIMeTHbIM). HayuHO-MeTonuueckoil OCHOBOW st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS MTPOTpamMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI MpeAMETa «XUMHS» HA YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

O0CO3HaHHE OOYYAIOIMMHUCS POCCHMCKON TpaKJaHCKOM HIASHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJICHHOE PpAa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIIUMU 1IEJTOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JAESATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aJIaMH POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHSATHIMU B
oO0lIIIecTBE HOPMaMU U TIpaBUJIaMH TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOM M TMPAKTHUUYECKOW NEATeIbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpa:KaaHCKOTr0 BOCIMTAHMA

OCO3HaHWS  OOYYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;



MPEJCTABICHUSI O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACATENBHOCTH MPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUS K IMPOILECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
IPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTat
JUIMTENIbHBIX ~HAONIOJCHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U PAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHUHU U TOCIEAYIOLIEM
aHanu3ze  MHPOPMALMM O  MEpPEJOBBIX  JOCTHKEHUSAX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHUX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 310poBOro M 0Oe3omacHoro oOpa3a JKH3HH,
HE0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIFOICHUS TMpaBwil 0€30MacHOTrO OOpallleHus C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIHLHOCTH;

MMOHMMAHUSl [IEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO M KOJJIEKTHBHOIO
0e30macHOro MOBEACHUS B CUTYaLIUSIX, YTPOKAIOUIUX 3JOPOBBIO U KU3HHU JIIO/ICH;

OCO3HAHMUSI MOCIIEICTBUI M HEMPUSITHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:



KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIEAOBATEILCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuii pa3IndHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUU;

yBaXXEHUS K TPYY, JIOJSM TpyJa U pe3ybTaTaM TPYyIOBOU IesATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPaeKTOPHUU
oOpasoBanusi, Oyaymieit npodeccnn u peanu3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYyILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHMMAaHUS TJI00ATIBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHOW CPEIBI;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTIKEHUNW XUMUU IS
pelIeHus BONPOCOB PallMOHAIBHOTO MPUPOAOTOIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE KOJIOTUUECKHE
NOCJIEACTBUA MPEAIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpPBhl, OIbITa JACSITEIBHOCTH SKOJOTMYECKOM HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS UMHU B MO3HABATEILHOM, KOMMYHUKATUBHON U COITUATIBLHOMN
IIPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HWCOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeU(PUKH XUMUU KaKk HAyKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
peACcTaBiIeHUs 00 OKpYKaIoIIeM MUPE KaK O €IMHCTBE IPUPO/IbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWU MNpOoOIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M BaXXHOW pOJIM B
CO3JIaHUM HOBOM 0a3bl MaTepUAIBHOW KYJIbTYPhI, PEIICHUU TIJI00aTbHbIX



Mpo0JIeM YCTOMYHUBOTO PA3BUTHUS YEJIIOBEUYECTBA — CHIPhEBOU, IHEPTETUUECKOM,
MUIMIEBO H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
00ecreyeHnn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: NOHWMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCITOJIH3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUA IJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUIN OKPY>KaIOIIEro MUpa
U TNPOUCXOAAIIMX B HEM H3MEHEHUW, YMEHHsS [ejaTh OOOCHOBAHHbIE
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIbIO
MOJy4YE€HUSI JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpPECa K O3HAHUIO U UCCIIEI0BATEIIbCKOU JIESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTHM K HENPEPhIBHOMY OOpa3OBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/a B pa3IMuHbIX cepax npodeccrnoHanbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOI0 MpeaMeTa « XUMHUs) Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS (POPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpaXKarOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusl, SBJICHUE, MPOIEeCC, CUCTEMa, HAy4YHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIeI0BaHHUE, HAONIOJEeHHE, H3MEPEHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4ueOHbIC JelCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PETryJIATHBHBIC), oOecreunBaromue (HOpMHUPOBaHKE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JICUCTBUSIMU.



OBjiajeHue  YHUBEPCAJbHBIMH  Y4eOHBIMH  NO3HABATEJILHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LU JEATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JTOCTW)KEHHUSA, COOTHOCUTH PE3yJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEJISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHE MOHITHS IJ11 OOBSICHEHUS OT/ICTBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIY H3Yy4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKUE PpaCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
IpeACTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUIecKas popmyia,
ypaBHEHHE XUMUUYECKOW PEaKIMu — MPH PEIICHUH YICOHBIX TTO3HABATEIBHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3Yy4YaeMbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe MCCiIeI0BaTEIbCKHE TeHCTBHS .

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHNiL;

dbopmynupoBaTh 1€MW  3aJayd  KMCCJIEJAOBAHUSA, UCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUS HAOIOATh 32 X0/I0M
MpoIlecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000meHnsT ¥  BBIBOABI OTHOCHUTEIHHO  JOCTOBEPHOCTH  PE3YIbhTaTOB
UCCIIEIOBAHUSI, COCTABJISITh 00O0CHOBAHHBIN OTUET O MIPOJIeTIaHHON padoTe;



MpuoOpeTaTh OMBIT YYEHUYECKOW UCCIEN0BATEIbCKOM W MPOCKTHOM
JESITENIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHUs] MPAKTHUECKUX 3a]ad, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB MTO3HAHUSI.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX HHPOpMaAIUK (Hay4dHO-
NnomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJACpKaHWs, CIpPAaBOYHBIC MOCOOMS,
pecypcbl UHTepHeTa), aHaIM3UpOBaTh HHGOPMALIUIO PA3IMYHBIX BUJIOB U (hOpM
Ipe/ICTaBIICHNUS, KPUTUYECKH  OIlEHUWBaThb €€  JIOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTH;

(GopMyIHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOAbI IIPU MOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMY MpEACTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpEeBHATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISITHOCTH.

OBJiageHNe YHHBEPCATbHBIMI KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI B XOJI€ JUAJOra U/ Uit
JUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTALUEN pe3yJIbTaTOB MO3HABATEIBHON AESATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU MpHU
BBINIOJIHEHUM XMMHYECKOIO HJKCIEPUMEHTAa, NPAKTUYECKONM padboThl 1O
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3aluy y4eOHOro MPOeKTa U
(dbopMyIHpOBaTh BBHIBOJIBI IO pe3ybTaTaM MPOBENEHHBIX UCCIEIOBAHUN MyTEM
COTJIACOBaHUS MO3UILIMIA B X0/1€ 00CYX)ACHUS U 0OMEHAa MHEHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEeATENBHOCTh, OINpEAeNsis €€ LeNIH M 3aJadd, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpejlaraéMbplii alroOpuT™M JEHCTBUM TPHU
BBITIOJIHEHUN YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBHIOMpaTh Hambosee



3¢ deKkTUBHBIA CcOCO0 MX pElIeHUs ¢ y4ETOM MONTY4YeHHsS] HOBBIX 3HAHHUH O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYILLECTBJIATE  CAMOKOHTPOJIb  CBOE€M  JEATEIIBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKONW COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpa, POJIM XUMHU B IIO3HAHUMU SIBJICHHUU
OpUposibl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(YHKUIMOHATBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIEHUs MPAKTHUYECKHX
3alad U SKOJIOTMYECKM OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralouue MOHATHS (XMMHYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0olOoYka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKas CBSA3b, CTPYKTYpHas (hopmya (pa3BEpHyTas U COKpaIIEHHast), MOJIb,
MOJISIpHasl Macca, MOJSIpHbIM O0BEM, YIIEpOAHBIN CKeleT, (QyHKIUOHAIbHAS
rpynna, paaukan, H30MEpPHs, H30MEpPbI, T'OMOJOTMYECKHUH psL, TOMOJIOTH,
YTIIEBOOPOBI, KUCIOPO U a30TCOAEPIKALUE COENUHEHUS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust opraHudeckux BemiectB A. M. BytnepoBa, 3aKkoH COXpaHeHUs
Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHMH  SI3BIK  XUMHH;
MHUPOBO33pPEHUYECKNE 3HAHUS, JIEKAIME B OCHOBE MOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBICHHM, ()aKTOJOTMYECKHUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30M1aCHOM HCIIOJIb30BAaHNWU BAKHEUILINX OPraHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE NMPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE OHATHUS PU
ONMCAaHHUU COCTABA, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEANHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIs
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILIEHHON)
(GopMysl OpraHMYECKHMX BEIIECTB M YypPAaBHEHUN XHMHUYECKUX pEaKIuil,



M3TOTaBJIMBATH MOJICJIA MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MJUTIOCTPALIMM UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHABIMBATH IPUHAIIICHKHOCTh U3YUCHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/TpynIie COeMWHEHUN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHUS), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke npuBOAUTH TPUBHAIIbHbBIC
Ha3BaHUS OTIIEIBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIHIICH, alleTUJICH,
ATUJICHTJIUKOb, TTULEPUH, (heHou, popManbaerul, aueTaiblaeru, MypaBbuHas
KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAasi KHUCIJIOTa, CTEapUHOBAasi KHUCJIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJIi0J103a, TIUIYH);

c(hOPMHUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byrmiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOWMCTB BEIIIECTB OT UX COCTABa U CTPOCHMS; 3AKOH COXPAHEHHS MAaCChl BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METAHOJ, 3TAHOJI, YTUICHTJIUKOJIb,
TIIUIEpUH, (GEHOJI, alleTalbICTH ], MypaBbUHAS U YKCYyCHasi KUCIOTHI, TIIOKO03a,
KpaxMall,  ULEeJUII0J03a, aMHHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIHUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
yIIEBOAOPOMIHOTO ChIpbsl (He(DTh, TPUPOIHBIA Ta3, Yroyib), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKu;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA
peakIuu MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 HUCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIINHN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BIAJETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METO[aX HAyYHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUU MPU U3yYCHUHU BEIIECTB
U XHMHUYECKMX  SIBIeHUH  (HaOmroJleHWe, M3MEpEHue, IKCIEPUMEHT,
MOJIETUPOBAHUE), UCIIOJI30BATh CHCTEMHBIE XUMUYECKHUE 3HAHUS JIJIsl TPUHSATHUS
pelIEeHU B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;



chOPpMUPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TIpaBWja  IOJH30BAHUS
XUMHUYECKON TOCyIOoN W JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBHIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBINOJHEHHIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOJHITH XUMHUYECKUHN
AKCIIEPUMEHT (TPEBpaIleHHUs OpPraHMYEeCKHX BEIIECTB IMPH HArpPEBaHHH,
[OJyYEHUE OHTWJIEHA U U3YYEHHE €ro CBOWCTB, KAuECTBEHHBIE pEaKLUu
OpPraHMYECKUX BEILECTB, JEHaTypalus OEJNKOB IpPH HAarpeBaHWH, LIBETHbHIE
peakuuu OEJKOB) B COOTBETCTBUU C IpaBUJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpallleHuu C BEUIeCTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHEM, IMPEACTABISATH
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3alucu ypaBHEHHUU
COOTBETCTBYIOILIUX peakuuid U (QOpMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yJIbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpManMIo, TMOJIy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

cOPMUPOBAHHOCTh ~YMEHUH  CcOONIOJaTh MpaBUia  HKOJIOTUYECKU
1€JIECO00PA3HOr0 MOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTU B ILENAX
COXPAHEHHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATH
OTIAaCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBI OMPENCIEHHBIX OPTraHMYECKUX
BellecTB, MOHUMas cMbics nokasarens [1/IK, noscHaTs Ha mpuMepax crocoObl
YMEHBILIEHUSI M TNPEAOTBPAIICHUs WX BPEIHOTO BO3JAEHCTBUS Ha OpraHU3M
YeJI0BEeKa;

T 0OYJArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3/TOPOBBS: YMEHHE
MPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUIA CIenbIX W CIa0OBUASAIIMX OOYy4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiinis 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJICHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIICHUS MPAKTUYECKHUX



3a/la4 U 3KOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIA O0O0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIIINYECKAs]
pelmETKa, TUIIBl XUMUYECKUX PEAKIINMI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS. IHCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHS
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyecku 3akon 1. . Menneneena,
3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAICHUS YHEPTUH
IpU XUMUYECKUX PEaKlMsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BbIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (DaKTOJOTMYECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, TMOJYyYEeHUH W  O€30MacCHOM  HCIOJb30BAHUU  BAKHEWUILIUX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINUE OHATHUS PU
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIH30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHuss GoOpMyd BEHIECTB W ypaBHEHUH XMMHYECKHUX PpEaKIIHid,
cuctematudeckyto HomeHknatypy (IUPAC) wu TtpuBHManbHble Ha3BaHMS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yrieKucbli ra3, aMMuUak,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUThEBAS COJIA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OINpEAeNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPHUCTAIUIMYECKOM pEIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTH yYMEHUI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNpEeAeiIEHHOMY Kiaccy/rpymnmne
COEeIMHEHUH (ITPOCThIE BEIlIeCTBA — METAJLIbI U HEMETAJIbI, OKCHUJIbI, OCHOBaHMUS,
KHUCJIOTBI, aM(pOTEepHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHOTUIECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBACHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKIINU;



c(hOpMUPOBAHHOCTh YMEHHMM XapaKTePU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepuoguueckoil cuctembl
xuMudeckux aneMeHToB [I. M. MenpaeneeBa, UCHONB3ys MOHATHS «s-, P-, d-
ANIEKTPOHHBIE  OpOUTAIW»,  «PHEPreTHUECKHUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEUHEHU I
10 nepuonaM u rpymnmam Ileproguyeckon CUCTEMBI XUMUYECKUAX dJIEMEHTOB /1.
H. Menneneena;

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHUYECKHX BEIIECTB PA3UYHBIX KIJIACCOB,
MOATBEPKIATh CYLIIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C [MOMOILbIO YPABHEHHUI COOTBETCTBYIOLUIMX XUMUYECKUX PEAKLIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM (YHCTY U COCTABY PEarupyroluX BEIIECTB, TEIJIOBOMY
3 eKTy peakiuu, I3BMEHEHUIO CTEIICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHS PEAKIUIl pa3IMYHbIX
TUTIOB, TIOJHBIE M COKpAlIEHHBIE YpaBHEHUS pEaKIMi HOHHOTO OOMEHa,
YUUTHIBAS YCJIOBHUS, PU KOTOPBIX 3TU PEAKIIMU UAYT JO KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHI MNPOBOAMWTH PEAKIHH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEILECTB, PACIIO3HABATH
OMBITHBIM  TYTEM  HMOHBI, TPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHNUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKUHUA TOCPEJACTBOM COCTABIEHUS 3JIEKTPOHHOIO
OanaHca ATUX PEaKIINii;

chOPMHUPOBAHHOCTh ~YMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON pEaKIMu OT pa3IMuHbIX (PAKTOPOB; XapakTep CMENICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle IllaTenne);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JIeKale B OCHOBE MPOMBIIIIEHHOTO MOJTYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a
Takke COPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHMCIICHUS C MCIOJIb30BAHUEM
MOHSITUSI «MACcCOBast JI0JIsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
MIPU XUMAYECKUX PEAKITUAX, MACCHI BEIIECTBA WJIK 00BEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYaCTBYIOIIHMX B PEAKITUU



BEIIECTB, TETIOBOTO 3 (eKTa peaKkiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

chOpMHUPOBAHHOCT, ~ YMEHHMH  cOONIONATh  TpaBuja  IMOJIb30BaHUS
XUMHUYECKON TOCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEeHUE MEPOKCHIA BOJIOPOia B IPUCYTCTBUM KaTaJIU3aTopa,
ONPENEIICHUE CpEelbl PACTBOPOB BEHIECTB C IOMOIIBI YHHBEPCAJIBLHOIO
WHANKATOPA, BIMSHHUE Pa3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU pEeaKIINH,
peaKkiuu MOHHOTO OOMEHa, KaUeCTBEHHbIE peaKIMM Ha cynbdarT-, KapOoHaAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE KCIIEPUMEHTAJIBHBIX 33]1a4 110
temaM «Metamel» U «HemeTabsl») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU
O0e3onmacHOCTH MpU  OOpalleHMd C  BEUIeCTBAaMU U JabOpaTOpPHBIM
000pyOBaHUEM, MPEACTABIATh PE3YJIbTAThl XUMHUYECKOTO SKCIEPUMEHTAa B
(dopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIMX peakuuid U (POpMyIHpPOBATH
BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
uH(pOpManMIo, TMOJIy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U Apyrux);

cOPMUPOBAHHOCTh ~YMEHUH  CcOONIOJaTh MpaBUia  HKOJIOTUYECKU
11eJIECO00PA3HOrO MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370POBbS M OKPYKarOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUA HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
nmoHuMas cmbica Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHoCOObI
YMEHBUIEHUSI U NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTs1 OOYYarOIIMXCSA C OTPAaHUYEHHBIMU BO3MOYHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUIA CIenbIX W Ccaa0OBUASAIIMX OOYy4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy o00o3HaueHnuii JI. bpaiins asis 3anucyu XuMU4eCcKux

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOH XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOCHHUS
OpPraHMYECKHUX
coenquHeHui A. M.
byrneposa

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

Pa3nea 2. Yraesogopoasbl

2.1

IIpenenbusie
YTIIEBOAOPOABI —
AJIKaHbI

https://resh.edu.ru/subject/29/10/

2.2

Henpenensueie
YTIIEBOJAOPOBL:
AJIKEHBI,
AJIKaJUEHBI,
AJIKUHBI

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Apomaruyeckue

2.3 2 https://resh.edu.ru/subject/29/10/
YTIEBOIOPOIBI
[Ipupoansie
2.4 HCTORHIKH 3 1 https://resh.edu.ru/subject/29/10/
YIIEBOIOPOAOB U
uX nepepadoTka
Utoro no pazneny 13

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst

3.1 Cnuptsl. ®enon 3 https://resh.edu.ru/subject/29/10/
AJpaerunsl.
K

3.2 ap0omoBbie 7 https://resh.edu.ru/subject/29/10/
KHCJIOTBL.
CrnoxHble 3¢pupbl

3.3 VYrieBoasl 3 1 https://resh.edu.ru/subject/29/10/

Hroro no pasneny 13

Pasznea 4. Azorcoaepkamu

€ OPraHnvYeCKue COCIMHCHUSA

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3 https://resh.edu.ru/subject/29/10/
benkn
Hroro mo pazneny 3

Pa3znen 5. BoicokoMoJieKyJ/JISIpHbIE COeINHEHUS



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

ITnactmaccsl.

5.1 2 https://resh.edu.ru/subject/29/10/
Kayuyku. Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I1O 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/10/

11 KIIACC

HaumMeHoBaHHe KoanuectBo yacon
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3aejioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmMbl padoTbI padoThbI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuonnueckas .
11 pHoA 3 https://resh.edu.ru/subject/29/11/
cucTema
XUMHUYECKUX
anemeHToB /1. 1.
Menneneesa
CrpoeHue BeliecTsa.
1.2 MHuoroo6pa3ue 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
XUMUYECKUE ;
13 6 1 https://resh.edu.ru/subject/29/11/
peakuuu
Hroro no pasneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamibl 1
2.2 Hewmeramnbl 1



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

CBs3b
HEOPTaHUYECKUX U

2.3 2
OpraHu4YeCKUX
BEIECTB
Uroro no pazneny 17
Pa3gea 3. Xumusd 4 ;Ku3Hb
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Utoro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/29/11/

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KoumnuectBo yacos
Ne DJIeKTpOoHHbIe HU(pOBbIE
n/ Tema ypoka Beero KoHTpo/bHbIe IpakTuyeckue o0pa3oBaTe/ibHbIE
r

n padoThI padoThI pecypcol

IIpenmer oprannyeckoi .

P R P https://resh.edu.ru/subject/29/1

XUMUH, €€ BOBHUKHOBEHHUE, 1 0/

pa3BUTHE U 3HAUYECHUE o

Teopus crpoeHus

OpPraHUYECKUX COCITMHEHHUN 1 https://resh.edu.ru/subject/29/1

A. M. Byrtuepoga, eé o/

OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o

KJaccuukanum

OpPraHMYECKUX BEILECTB. .

P https://resh.edu.ru/subject/29/1

Homenxknarypa 1 0/

(cuctemarnueckas) u =

TPpUBHAJIbHBIE HA3BAHUS

OpTraHUYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHHUE, 1 https://resh.edu.ru/subject/29/1

TOMOJIOTUYECKUH P

0/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Meran u 3Tad —

https://resh.edu.ru/subject/29/1

) IPOCTEHIINE IPEICTAaBUTENIN Y
aJIKaHOB o
6 AJIKEHBI: COCTaB U CTPOCHUE, https://resh.edu.ru/subject/29/1
CcBOIiCTBa 0/
DTUJICH U TIPOTUIIEH — .
. https://resh.edu.ru/subject/29/1
7 MpOCTEHIINe MpeICTaBUTENN 0/
aJIKEHOB o
[IpakTrueckas padora Ne 1.
8 «[Tonmy4yeHnne dTUIICHA U
WU3Y4YEHUE €r0 CBOMCTBY»
Ankanuensl. byraauen-1,3 u
9 MeTunoyraauen-1,3. https://resh.edu.ru/subject/29/1
[TonyyeHre CHHTETUYECKOTO o/
KaydyKa U Pe3HHBI
AJIKWHBI: COCTaB U
0COOEHHOCTH CTPOEHUS, )
. https://resh.edu.ru/subject/29/1
10 TOMOJIOTHYECKUH PSI.

AueTuieH — npocTeimui
MPEJICTaBUTENb aJTKUHOB

o/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11

Brprunciienus no ypaBHEHHUIO
XUMHYECKOU peaKkuu

12

ApeHbl: 6€H30J1 U TOIYOJI.
TOKCHYHOCTH apeHOB

https://resh.edu.ru/subject/29/1
o/

13

I"'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MIPUHAJICKAIUX K
Pa3JIMYHBIM KJlaccam

https://resh.edu.ru/subject/29/1
o/

14

IIpupoaHbIe CTOYHUKHT
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoInyTHble HEPTSHbIE
rasbl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/29/1
o/

15

[IpupoaHble HCTOYHUKU
YIIEBOIOPOIOB: MIPUPOIHBII
ra3 u MonyTHbIe HeTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/29/1
o/

16

KonTtponsHas pabora o
pasneny «YTrieBogopOab»



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

IIpenenbHble OHOATOMHBIE

https://resh.edu.ru/subject/29/1

17 CIIUPTBL: METAHOJ U 3TAHOJI. 0/
Bonopoanas cBs3b o
18 MHOroaToMHbIE CITUPTHI: https://resh.edu.ru/subject/29/1
STUJICHIJIUKOIb U TIIULEPUH 0/
DeHOoII: CTPOCHHUE MOJICKYIIBL, )
P Y https://resh.edu.ru/subject/29/1
19 bu3HYecKre U XUMHUIECKUE 0/
CBOIICTBa, IPUMEHEHHE o
20 Anpaeruapl: popmManbaeTuI https://resh.edu.ru/subject/29/1
¥ alleTanbaeru. AeToH 0/
OIHOOCHOBHBIE IIPE/IETbHBIE .
A pel https://resh.edu.ru/subject/29/1
21 KapOOHOBBIE KHUCIIOTHI: 0/
MypaBbUHAs U YKCYCHas o
[TpakTiueckast paborta Ne 2.
22 «CBoticTBa pacTBOpa
YKCYCHOM KHCTIOTBI»
CreapuHOBas U OJI€MHOBAast
93 KHCJIOTHI, KaK https://resh.edu.ru/subject/29/1

MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KUCIIOT

0/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Mpr1a Kkak cOJIM BBICIHIUX

https://resh.edu.ru/subject/29/1

24 KapOOHOBBIX KHCIIOT, UX o/
MOIOIIIee JICHCTBUE o
CrnoxHble 3(upbl Kak
o5 NIPOM3BOIHBIE KaPOOHOBBIX https://resh.edu.ru/subject/29/1
KUCHOT. ['Maposin3 CI0KHBIX 0/
3¢upoB
Kupsl: runpomnus, )
https://resh.edu.ru/subject/29/1
26 IIpUMEHEHHUE, 0/
Ouosoruueckas poJib KUpPOB o
VrieBodpl: COCTaB,
KITacCH(pUKaIU.
ib . https://resh.edu.ru/subject/29/1
27 Baxneiimune npeacTaBuTeNn: 0/
IJII0K033, PPYKTO3a, o
caxaposa
28 Kpaxman u nemnronos3a kak https://resh.edu.ru/subject/29/1
MPUPOJIHBIE MTOJIUMEPHI o/
KonTponbhas pabota no
29 pazneny
«Kucnopoaconepxaine
OpTaHUYECKUE COCTMHEHUS
30 AMWHBI: METUJIAMUH U https://resh.edu.ru/subject/29/1

AHHJINH

o/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

AMUHOKHCIIOTHI KaK
am(oTepHbIE OPraHuIECKHe

https://resh.edu.ru/subject/29/1

31 COEIMHEHMS, X 1 o/
OHMOJIOTHYECKOE 3HAUECHUE. -
IMenTnaer
Bbenkn xak nmpupoaHbsie
PHpOA https://resh.edu.ru/subject/29/1
32 BBICOKOMOJICKYJISIPHBIE 1 o/
COCIUHECHUSA o
OCHOBHBIE ITOHITUA XUMUHU
https://resh.edu.ru/subject/29/1
33 BBICOKOMOJICKYIIIPHBIX 1 o/
COCIMHEHUH -
OCHOBHBIEC METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 https://resh.edu.ru/subject/29/1
coeqmuennii. ITnactMmaccel, o/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 ITPOI'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KIIACC

N KoanuectBo yacos DJIeKTPOHHbIE
Y
undgposbie
n/ | Tema ypoka Kontposbubie IpakTu4eckue
Bcero oOpa3oBaTe/ibHbIE
I padoThI padoThI
pecypcbl
XUMUYECKUH AJIEMEHT. ATOM. i
https://resh.edu.ru/subject/29/
DnexTpoHHas KOH(UTrypanus 1 11/
aTOMOB ==
Ilepuonuueckuii 3aKOH U
[lepuonuueckas cucrema
XUMHUYECKUX djieMeHToR /1. M. 1 https://resh.edu.ru/subject/29/
MenneneeBa, UX CBA3b C 11/
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB U
MX COEIMHEHUH IO Tpynmnam 1
nepuojam. 3HaueHue 1 https://resh.edu.ru/subject/29/

NEpUOANYCCKOro 3aKOHa U

J.1. MenneneeBa B pa3BUTUN
HayKH

CUCTCMBI XUMHNYCCKHX 3JICMCHTOB

11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Crtpoenue BemiecTBa. XuMHUUYECKast
CBA3b, eé BUABI, MCXaHHU3MbI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
BomoponHas cBsi3b

https://resh.edu.ru/subject/29/

11/

BaneHTHOCTD.
DNeKTPOOTPULIATETEHOCTb.
Crenenb okuciieHus. Bemectsa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/29/

11/

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pacTBopsl. MaccoBas 1o
BELIECTBA B paCTBOPE

https://resh.edu.ru/subject/29/

11/

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUM.
I'eneTnyeckas cBs3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/

11/

Krnaccudukanus XuMuueckux
peaKunii B HEOPTraHUYECKOU U
OpraHNYeCKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUs U IIPEeBpaIlCHUs
SHEPrUU MPU XUMHYECKUX
peaKkuusx

https://resh.edu.ru/subject/29/
11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Ckopoctb peakiun. OOpaTuMbie
peakunu. XuMHUYECKOe
paBHOBecHE

https://resh.edu.ru/subject/29/

11/

10

[IpakTuueckas padora No 1.
«BnusHue pa3nuyHbix GaKToOpoB
Ha CKOPOCTh XUMUYECKON
peaKIm

11

DNEeKTPOIUTHYECKAS
nuccouuanus. [lonsarue o
BoJI0opoAHOM 1oka3zarese (pH)
pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
1 HCOPraHMYCCKUX BCIICCTB

https://resh.edu.ru/subject/29/

11/

12

OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[Tonsitue 06 snexTpon3e
pacIuIaBoB ¥ pacTBOPOB COJICH

https://resh.edu.ru/subject/29/

11/

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

MerTaminl, UX IOJIOKCHHE B
Ilepnonnueckoii cucreme
XHUMHYECKUX djeMeHToB /I, M.

https://resh.edu.ru/subject/29/

14
MenzeneeBa 1 0COOEHHOCTH 11/
cTpoeHus aromoB. O61ue
(u3nueckre CBOMCTBa METAIIOB
CmiaBbl METAJUIOB. )
. https://resh.edu.ru/subject/29/
15 DNEeKTPOXUMUYECKUN P 11/
HanpsHKEHUHA METaJJIOB T
XHUMUYECKUE CBOKCTBA
16 BOKHEUIIINX METAJIOB (HATPHH, https://resh.edu.ru/subject/29/
KaJuM, KalnbLUi, MarHui, 11/
AITIOMUHUN) U UX COETUHEHUN
17 XHUMHUYECKUE CBOWCTBA XpOMa, https://resh.edu.ru/subject/29/
MEJIHU B UX COeTUHECHUI 11/
18 XHUMHYECKHE CBOMCTBA IIMHKA, https://resh.edu.ru/subject/29/
Keje3a U UX COeMHEHUN 11/
ITpakTuyeckast padora Ne 2.
19 "PemreHne skciepuMeHTaIbHBIX

3a7a4 o teMe «Metauisl»"



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Hewmeramisl, X IOJIOKEHUE B
[Tepuonnueckoit cucreme

https://resh.edu.ru/subject/29/

20 XUMHYECKUX 31eMeHTOB J[. U. 11/
MeneneeBa 1 0COOEHHOCTH T
CTPOCHHUS aTOMOB
du3nuecKkue CBOMCTBA
HEMETAJIJIOB. AJLIOTPOIIHS .
P https://resh.edu.ru/subject/29/
21 HEMeTaJIJIOB (Ha puMepe 11/
KHCIIOpoJia, cephl, hocdopa u T
yriaepoa)
99 XHUMHYECKHE CBOMCTBA TaJIOTEHOB, https://resh.edu.ru/subject/29/
Cepbl U UX COCTMHEHUN 11/
93 XuMHuyeckre CBOMCTBA a30Ta, https://resh.edu.ru/subject/29/
dbocodpa 1 UX COeTUHEHUI 11/
24 XHUMHUUYECKHE CBOMCTBA yIiIepoa, https://resh.edu.ru/subject/29/
KPEMHUS U UX COCIMHEHUI 11/
o5 [IpuMeHeHne BaKHEUIINX https://resh.edu.ru/subject/29/

HEMETaJIJIOB M UX COeTNHEHUI

11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

26

O0o0011IeHNE U CHCTEMATH3aLIHS
3HaHu# 1Mo TeMe «HeMeTamie.
Breruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi 1
TEPMOXHUMHYECCKHE PACUETHI

https://resh.edu.ru/subject/29/

11/

27

[IpakTuueckas padorta Ne 3.
«Penienne 3KcrepuMeHTaIbHBIX
3azad4 1o reme "HemeTamiby

28

KonTponbHas padora no temam
«Metamey u «HemeTtamin

29

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCIOTHEI. HeOpFaHI/I‘ICCKI/Ie n
OpraHU4Y€CKUC OCHOBAHUA

https://resh.edu.ru/subject/29/

11/

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKUE COCAUHECHUS.
I'eneTnueckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

https://resh.edu.ru/subject/29/

11/

31

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHU
MEIUITAHEI

https://resh.edu.ru/subject/29/

11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

[IpencraBnenust 06 0OMUX
HAayYYHBIX INPpUHOUIIAX

https://resh.edu.ru/subject/29/

32 1
HpOMBIH_UIeHHOI‘O HOJIy‘-ICHI/ISI 1_1/
BaXXHEHIIINX BEIIECTB
33 Yenosek B Mupe BEUIECTB U 1 https://resh.edu.ru/subject/29/
MaTEpUAIIOB 11/
https://resh.edu.ru/subject/29/
34 XUMHS ¥ 3J0POBbE YEIOBEKA 1 11/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3natensctBO «IIpocBenienme»
» Xumus, 11 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumus. JInpaktnueckui matepuai. 10-11 knaccer.

Astop: Pagenkuii A. M.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
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