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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepanuny», TpeOOBaHUN K pe3yJIbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOrpPaMMBbl CPEIHETr0 00IIero oOpa3oBaHUS
(®OIT COO), mnpencraBineHHsix B  DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM crTaHgapre COO, ¢ yuérom Konmenuuu mnpenogaBaHust
yueOHOro npeamMera «XuMHs» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoi
Qdenepanuy, pealu3ylOIUX OCHOBHBIE 00pa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX MOJOXeHui «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 10 2025 roga» (Pacnopsikenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XUMUU, K ONPEIEICHUIO
oOmielt crparerud OO0y4YeHUs, BOCIUTAHUA W Pa3BUTUA OOYy4YarOMIMXCA
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOrOo OO0pa3oBaHHsA. OJTH LEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha YpOBHE CPETHETO 00I1ero 00pa3oBaHus CPEeJICTBAMU yIeOHOTO
npeaMera «XHUMHA», COIEpKAHUE M IOCTPOCHHE KOTOPOrO OIPEICIICHbI B
MporpaMMme MO XHUMHH C Y4€TOM CHeluUKH HAyKu XUMHHU, €€ 3HA4YCHUS B
MO3HAHWW TIPHUPOJABI U B MATEPHUAIBLHOM JKU3HHU OOIIECTBa, a TaKKe C YIETOM
o0mMX LeJde W TNPUHIMIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI CpeaHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XVMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO poJib B
COBPEMEHHOM ITUBUIIN3AIINH, B CO3/IaHUH HOBOU 0a3bl MaTEPUATBHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaA B (POPMHUpPOBAHHE PALUOHAIBLHOTO HAYYHOI'O
MBIIJIEHUS, B CO3aHUE LIEIOCTHOIO MPEACTABIEHUS 00 OKPYKaIOIIEeM MUPE KaKk
O €IMHCTBE MPUPOJbI U YEJIOBEKA, KOTOPOE (POpMUPYETCS B XUMHUHM HA OCHOBE



MOHUMAaHUS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO0 MHUpPa, OCO3HAHUA
B3aHUMOCBA3U MEXAY CTPOEHHUEM BEUIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU
00JacTsIMU IPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKAMU, XUMUS CTaJla
HEOTHEMJIEMON YacCThIO MHPOBOM KYJIBTYPhl, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPY/a U )KU3HU Kaxa0ro uieHa obiiectBa. CoBpeMEeHHasi XUMUS KaK
HayKa CO3uJaTelibHas, KaKk HayKa BBICOKAX TEXHOJIOTUI HapaBJI€HA HA PEIICHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B cooTrBercTBUM C OOUIMMH LENSIMU M MPUHIIUIAMU CPEIHEr0 OOIIETO
oOpaszoBanusi cojaepxkanue mnpeaMera «Xumus» (10-11 xkmaccel, 0a30BbIi
YPOBEHb M3YUYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUs B PA3IUYHBIX O0JACTSAX, HE CBS3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocTaBisIONUMH  TIpeIMETa «XHUMUS» SBISIOTCS 0a30BbIE KypChl —
«Opranudeckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
cCUCTeMa 3HaHHUM M0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUHU) U OpraHndeckor XumMuu. GopMupoBaHUE TaHHOW CUCTEMBI 3HAHUU NpU
U3YYeHHH TIpeMeTa O00ecrneuynBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHudeckasi XuMusi» chopMHUpOBaHA B MporpamMMme MO XMMHH Ha OCHOBE
CUCTEMHOr0 TOJIXO/la K U3YYeHHIO y4eOHOro marepuana U oOyClOBIEHa
HUCTOPUYECKH OOOCHOBAaHHBIM  DPa3BUTHEM 3HAHUW HaA  OMpEeeIEHHBIX
TEOPETUUECKUX YPOBHAX. TakK, B Kypc€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXUMHUYECKUX U DIEKTPOHHBIX
MpeACTaBlIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEILIECTBAaX JAIOTCS B PA3BUTUH — OT YIJIEBOJOPOJIOB 10 CIOKHBIX OMOIOTUYECKH
AKTUBHBIX COEOUMHEHUN. B Kypce OpraHn4eckod XMMHM MOJYYalOT pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHus IEPBOHAYATBHBIC
MPEACTABICHUS O XUMHUYECKON CBS3M, KIACCU(DHUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBHCUMOCTH CBOWCTB BEUIECTB OT UX CTPOECHUSA, O XUMHYECKOU
pEeaKUnH.



[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOr0o ypOBHS
paccMaTpUBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOIO 00Iero 00pa3oBaHUS
TEOpPEeTUYECKUM MaTepual U (AKTOJOTMYECKUE CBEICHHS O BEUIECTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeopraHudeckas
XUMUSD» OOYyYarolUMCSl TIPEIOCTaBIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAO0JOTHUECKUX MO3UIINH,
riy0ke TMOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMH HTOro 3aKoHa — OT
000011aro111el 10 0O0BSACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMi 0 BaKHEUIIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a TAKXKE O XUMHUUECKUX PEAKIUIX, UX CYIHOCTH U
3aKOHOMEPHOCTSAX TMpOTeKaHus jaomnoiHsercs B kKypcax 10 m 11 kmaccoB
AJIEMEHTAMH COJICP>KaHMsI, UMEIOIIUMHU KYJbTYPOJIOTHYECKUM U TMPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TMOHUMAHHUIO B3aMMOCBSI3M XUMHUU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ PoJib B MO3HABATEIILHON M MPAKTUYECKOM
JEATeIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHHMTAHUIO YBAKCHHS K TPOIECCY
TBOPYECTBA B 00JIACTH TCOPUU U MIPAKTUUCCKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOJieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIIMBATh WH(POPMAIHIO U
NPUMEHATh €€ i1 TONOJIHEHUSI 3HAHWUM, PEIIEHUS HWHTEIJICKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIEAOBATEILCKUX 3aJady. B 1eloM coaepxaHue
y4eOHOT0 MpeaMeTa «XUMHs» JTaHHOTO YPOBHS M3Y4YEHHUS OPUEHTHUPOBAHO HaA
dbopmMupoBaHue y 00yJarONIUXCS MUPOBO33PEHUYCCKON OCHOBBI JIJISI IOHUMAaHUS
dbunocodpckux uaeH, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTb MPUPOJHBIX SBJICHUU MYTEM OHKCIEPUMEHTA U
pelieHrss TPOTUBOPCUMHA MEXIy HOBBIMU (aKTaMd W TEOPETUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX TIPOOIEM,
a Takxke MpoldiieM cOEpeKeHUs DHEPreTUUECKUX PECYpPCOB, CHIPhs, CO3MaHUS
HOBBIX TEXHOJIOTUI U MaTEepHUAJIOB.

B nmane pemeHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COLMATU3ALNU
OoOy4JaromuXcs MPHHITHIE MPOrPaMMON MO XWMHUH TOAXOMBI K OMPEEICHUIO
CONepKaHUsI W TIOCTPOCHHUS TIpeAMeTa TMPEeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIMUX ©0a30BO€ 3HAYEHHUE MJIs
pPa3IUYHBIX BHJOB JIESITEIBHOCTH: pELICHUsI MpOOJieM, TOWCKa, aHaIW3a |
o0paboTku  wHOpMamWU, HEOOXOJMMBIX JUIS NPHOOPETCHHUS  OIBITA
MPAKTUYECKON W HCCIEA0BATEIbCKON JEATEIBHOCTH, 3aHUMAIONICH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.



B mpaktuke npenogaBaHUs XMMHMHM Kak Ha yYpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK M HAa YPOBHE CpeaHEro ooOmero oOpa3oBaHUs, MpHU
ONPEJETICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LeJeld HM3y4yeHHs MperIMeTa
HaIpaBJICHUEM T[E€PBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO NpPHU3HAETCA
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKHM Kak oOOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESATENbHOCTH YeJIOBeKa M KakK OJHOro W3
KOMIIOHEHTOB MHUPOBOM KyJnbTypbl. C METOAWYECKOW TOYKH 3pPEHHSI TaKOW
NOJXOJ K ONpPENENCHUI0 I1elell H3ydeHus TMpeaMeTa sBISETCS BIOJIHE
OTpPaBJAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS IVIABHBIMU LEISIMU U3y4YEHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sIBisIFOTCS:

e (opmupoBaHHME CHUCTEMbl XHMHUYECKHX 3HAaHUM Kak BaKHeHIIeH
COCTaBIIAIOIIECH €CTEeCTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOii
JeXaT KIIIOUEBbIE MOHATHS, GyH/IaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M MOHMMAHHE CYUIHOCTHU JTOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npUOOpPETeHUs] yMEHUI OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SBJICHU, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON
KU3HU;

e Pa3BHUTHE YMEHHI U CITIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHNEM
U OOBSICHEHWEM XMMHUYECKOTO0 SKCIEPUMEHTa, COOJOJICHUEM IMpaBUIl
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepuCTHKa el U 3a/1a4 U3y4eHus
IIpeIMeTa B MpPOrpaMMe€ @O XHMHHM YTOYHEHA W CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMM HPHUOPUTETAaMHU B CHUCTEME CpPEIHEro Oo0IIero
oOpazoBanus. CerojHsi B MPENoJAaBaHUM XUMHUH B OOJIbLICH cTeneHu oTAaéTCs
OpEeINoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COJAep)KaHus  OOydeHus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIYCKHUKAa 00I1€00pa30BaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO HEe HAa0OpoM 3HaHWM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUH
Y IPUMEHEHUS UX B PEAJIbHOM KU3HU JUJIS PELICHHS IPAKTUYECKUX 3a/ad.

B cBA3M Cc 3TUM Npu H3y4eHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LEIHU U 3a7a4H, KaK:

azanTanys 00y4arouuxcs K yCJIoBUsAM IMHAMUYHO Pa3BUBAIOLIETOCs MUPA,
(opMHpOBaHME  HMHTEJUIEKTyaJIbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CaMOCTOATEIBHOMY  HPHUHSATHUIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dopmupoBanue y OOYYAIOMIUXCS KIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETCHIINI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHWE ISl PA3IUYHBIX BHUIOB
NEeSATENbHOCTHU: PeLIeHUs Po0JIeM, MOKCKa, aHaau3a 1 00paboTku nH(poOpMaIH,
HEOOXOAMMBIX JJIsi MPHOOPETEHUsSI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAaeT
BR)XHOE MECTO B TIIO3HAHWU XUMHUH, a TaKkKe ISl OICHKH C TO3UIUH
DKOJIOTUYECKON OE30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHYECKHX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUECKHUX
CIOCOOHOCTEH O00YyYaloIUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHHU C >KM3HECHHBIMH IMOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA U
aHamm3a y4eOHOW W  HAyYHO-TIONMYJSAPHOW HWHQPOpPMAIMH  XUMHUYECKOTO
coJlepKaHus;

dopMupoBaHWE ¥ pa3BUTHE Yy OOYYAIOMIMXCS AacCCOIMATHBHOTO H
JIOTUYECKOTO MBINIJIEHUS, HaOII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTHU, NpPHU IUIAHUPOBAHUH U
IPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcsi YyOeKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PEIICHUU TJIOOAIBHBIX MpPoOiIeM
PaIMOHAILHOTO MPUPOJIONOJI30BAHUS, IOMOJIHEHUS YPHEPTETHYECKUX PECYPCOB
Y COXpaHEHUs IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU OEepPEKHOTO
OTHOIICHHS] K TPHUPOAEC U CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHMS TOTYYEHHBIX 3HAHUW JJIA TPUHATHS TPAMOTHBIX PEIICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mnaHe cpegHero oOmiero oOpa3oBaHUS MpeIMET «XHUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MpeamMeTHOM obnactu «EcTtecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee yncno 4YacoB, OTBEACHHBIX I HM3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE cpeaHero odmiero oopazoBanus, coctapiser 68 yacor: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyeckon XMMHUu: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl OpraHMYecKux BeliecTB. ['oMomnorus, nsoMepusi. XuMu4eckas CBs3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3Y4YEHHUS BELIECTB M HX MPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJIEJIIMPOBAHUE MOJIEKYJI OpPraHUYECKHX BEIIECTB, HAOJIIOJIEHUE U
OIMCaHUE JIEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAILCHUI0 OPraHUYECKUX
BEIIECTB [IPU HAarpeBaHUU (IJIaBIEHUE, OOYIJIMBaHUE U TOPEHUE).

Yriaesogopoabl

ANKaHBI: COCTaB W CTPOEHHE, IOMOJOTMYECKHH psa. MeraH m 3TaH —
NpPOCTEHIINE MPEICTABUTENN AKAHOB: (PU3NYECKHUE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMELICHUS W TOPEHUs), HAXOXKICHHE B INPUPOJE, IOJIYYECHHE U
IIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUN PsZl. DTUIIEH U NIPONMIIEH —
NpPOCTEHIINE MPEICTABUTENN AJKEHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuyu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUIpAaTALMM, OKUCICHUS W
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHImIe
XUMHYECKUE CBOMCTBA (peakuus nonumepusanum). [lonyyenne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XMMHYECKHME  CBOWCTBAa  (peakuuMu  TUIPUPOBAHMUA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu raJloreHUpOBaHUs U HUTPOBAHUSA ), IOJy4YE€HUE U TpUMeHenue. Tonyon:



cocmas, cmpoeHue, @uauueckue U Xumuueckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHU YINIEBOAOPOAOB. IIpupoaHbI ra3 M MOMyTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIILJIEHHOCTH U B ObITY. KameHHbIM
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BELIECTB M HUX MPEBPALLECHUM:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, KOJUIEKLIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YYEHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOHOIO BEUIECTBA UJIU MPOIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepxkamue opranndecKue coeJHHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTBL. METAaHOI W 3TAHOJI: CTPOCHHUE,
¢usznueckre M XUMHYECKHE CBOMCTBA (peakluMu C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOAOpOJAaMHU, TOpPEHHE), MpPUMEHEHHE. BomopoaHbie CBSI3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€ CHOUPTHL. OJTWIEHIJIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IMICIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs pEeaKlus Ha MHOTOATOMHbIE cUpThI). JlelicTBre Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOIIS.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruapl U kemowusi. DopMmanpiaeruja, amneTalbIETUNl: CTPOCHUE,
dusznueckre 1 XUMHYECKHE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIINH), TOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeibHble KapOOHOBBIE KHUCIOTBHL. MypaBbuHas U
YKCYCHAasl KUCJIOTBI: CTPOCHUE, (PU3UUECKIE U XUMHUECKHE CBOMCTBA (CBOMCTRA,
oO1mrue 1715 Kilacca KUCIIOT, peaKIusl dTepu(pUKaINN ), TOTYyYECHUE U IPUMECHECHHE.
CreapuHOBas U OJIEMHOBAS KUCIOTHI KaK MPEJCTABUTENH BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.



Cnoxubpie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cnoxkubix 3¢pupoB. Kupsl. T'uaponus xkupoB. IlpuMeHeHue KHUPOB.
buonornueckas posib KUPOB.

VYrneBogel: cocraB, Kiaccudukanus —yrieBoaoB (MOHO-, JH- U
nonucaxapunbl). [roko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom menu(ll), okucienre aMMuayHbIM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemironosa kak npupoinbie nojiuMepsl. CTpoeHue Kpaxmania u
nesutono3pl. dusnyeckne M XUMHUYECKHE CBOMCTBAa Kpaxmana (THUApOIIH3,
KaueCTBEHHAs PeaKIvs C HOJIOM).

DOKCIEPUMEHTAJIbHBIE METOAbl M3Y4YCHHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBeicHUE, HAOJIOJCHUE W OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMHU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusom meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIMIIEPUHA C
ruapokcugom Mmenu(ll)), ampaerupgoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l) u rumpoxcumom wmenu(ll), B3amMopelicTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnble 3agaun.

Borumucienust mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJAHOTO BEUIECTBA WM MPOAYKTAa PEAKLIUU 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkaniue OpraHnueckue COeIMHEHHUS.

AMUHOKHUCTIOTBI ~ Kak  amM(pOTepHbIE  OpraHWYECKUE  COCIMHEHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHud. [lepBuunas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OENKOB. XHMMHUYECKHE CBONCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaYeCTBEHHBIC PEaKIIMK Ha OEIKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
HAOJIFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEIIKOB
MU HArPEBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeIMHEHUS

OcCHOBHbIE NOHSITUSL XUMHUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO, CTENEHb  IOJMMEpU3alUU,  CPEeIaHss



MoneKkynspHass wmacca. OCHOBHBIE METOABl CHUHTE3d BBICOKOMOJIEKYISPHBIX
COCAMHEHUN — MTOJUMEPU3aLus U MOJIUKOHICHCALIUS.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3liaMM TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
[IJJaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBSA3EH IIPU U3YUYEHUU OPTaHUYECKON XUMUU
B 10 kjacce oCylIeCTBISIETCS Yepe3 MCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX IOHATUN, TaK U MOHATUH, SABJISIOIIMXCS CUCTEMHBIMU ISl OTJIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUIN0TEe3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, Kiaccu(uKalus, MepuoaUdHOCTb,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: Marepus, DOSHEpPrus, Macca, aTroM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpPOBEHb, BELIECTBO, TeJI0, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, 6uocdepa, oOMEH BEUIECTB B OpraHU3Me,
(dorocuHTe3, OMOJOTMYECKH AKTHUBHbIE BellecTBa (OEJIKH, YIJIEBOABI, KHPHI,
dbepMeHTHI).

I'eorpa¢us: MuHepanbl, TOPHBIE TMOPOJbI, IOJIE3HBIE MCKOINAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: muUIEBbIE IPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAHUA,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUallbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMUU

XUMUYECKUN 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPTeTUICCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

[lepuoguueckuit 3akoH u llepuoamyeckas cHUCTeMa XUMHYECKHX
sanementoB J[. WM. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W
[Tepuonuueckoil cucrtembl XxuMu4eckux snemeHTtoB J[. WM. MengeneeBa c¢
COBPEMEHHOM TEOPUEN CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB



XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO
rpyInmnaM 1 nepuoaaM. 3Ha4€HUE MEPUOIUIECKOr0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenune BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHWUYECKON CBA3U
(xoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS, MIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeii). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. MOHBI: KATHOHBI M aHUOHEI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [UMBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHMH. Homenknatypa
HEOPraHWYECKUX BEIIECTB. ['€HeTHYecKasi CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPAILICHUS SHEPTUU [IPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3IuYHbIX akTopoB. OOpaTUMBbIE
peakiuu. XuMHYECKOe paBHOBecHe. MDaKTOpPhI, BIUSIONIME HA COCTOSTHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas auccoryanus. CuiibHbIe U ciaOble AJIEKTPOJIHTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIas, HEUTpaIbHasl, IIEJI0UHas.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YCHHUS BEIIECTB M HUX MPEBPALICHUM:
neMoHcTparys Taomui «Ilepuogudeckas cucteMa XUuMHIECKUX d1eMeHToB J1. 1.
MeHnneneeBay, U3yU4eHHE MOJICIICH KPUCTAUIMYCCKUX PEIIETOK, HAOMIOACHUES U
OMHMCaHWe JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX ONBITOB  (pa3yIoKEHHE
MEPOKCHAA BOAOPOAAa B NPUCYTCTBHUU KaTalIM3aTOpa, OINPEACICHUE CPEIbI
pacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, PEAKIUU
HOHHOTO OOMEHa), IPOBEJACHUE IPAKTUUECKON paboThl «BimsHue pazandHbIX
(haKTOPOB Ha CKOPOCTh XUMHUCCKON PECAKITHH.

Pacuérnrlie 3agaumn.

Pacuétbl 1m0 ypaBHEHUAM XHMHUYECKHX PEaKIUHA, B TOM YHUCIIE
TEPMOXUMHYECKHAE PACUYETHI, PACUEThI C UCIOJIB30BAHUEM MOHSITHS «MacCOBast
JIOJISL BEIIECTBAY.

Heopranuueckasi xumusi



Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonnueckon cucreme
xumuyeckux sneMenToB J[. Y. MenpaeneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUSI HEMETAUIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hochopa u yriaeposa).

XHUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U HUX  COEOUHEHHM  (OKCHUIOB,
KHCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHnEe BaKHEUIIINX HEMETAVIOB U UX COEIUHEHUM.

Mertamisl. [Tonoxenne metaiioB B [lepuoauueckoit cucteMe XUMUYECKUX
anemenToB JI. 1. MennaeneeBa. OcOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O6mue pusndyeckre cBoiicTBa MeTaJOB. CrijlaBbl METaJLIOB.
DNEKTPOXUMUUYECKUHN PsiJl HAMIPSIKEHUM METaJLIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUITUX METAJIOB (HATPUM, Kadui, KaJabIUi,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

OO61mume crocoObl Mmosy4eHust MeTauioB. [IpuMeHeHe MeTamuioB B ObITY U
TEXHUKE.

DOKCIEPUMEHTAJIBHBIE METOAbl M3YUYCHHUS BEIIECTB M WX IPEBpaIICHUMN:
U3y4YeHre KOJJIEKIIMU «MeTauibl U CIUIaBbD», 00pa3I0B HEMETAIIOB, PEIIeHNE
AKCTIIEPUMEHTAIBHBIX 3aJlayu, HAOII0JIEHUEe U ONMHCAHUE JIEMOHCTPAIIMOHHBIX U
J1a00PaTOPHBIX OTBITOB (B3aUMOJIEHCTBUE THIPOKCH 1A ATIOMUHUS C pACTBOPAMHU
KHUCJIOT U IIeJIouel, KaueCTBEHHbIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuéTHbie 3agaum.

Pacuétel Mmacchl BemecTBa WM 00bEMa Tra30B 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBAa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponbs xuMum B oGecrieueHr SKOJOTHUECKOMN, SHEPTEeTHICCKON M TTHIIEBON
06e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O Hay4YHBIX METO/IaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennuss 00 OOWIMX HAYYHBIX MPUHUMUIIAX [POMBIIUIEHHOTO
MOJTyYEHHUS BaXKHEUILIUX BEILIECTB.

UenoBek B MHUpE BEUIECTB U MAaTEPHUANIOB: Ba)XKHEHIINE CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIIMOHHBbIE MaTepualbl, KpacKu, CTEKIO, KepamuKa,
MaTepualbl AJisl AIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHE U MUHEPAJIbHbBIC
ynoOpeHus.



XUMUs ¥ 340pOBBE YEJIOBEKA: IIpaBUila HCIOJIB30BaHUS JICKAPCTBEHHBIX
IpenapaToB, IpaBuia O€30IaCHOIO MCIOJIB30BAHUSA IIPENapaToB OBITOBOM
XUMHUHU B IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXNpeAMETHBIX CBs3ed TMpU U3y4YyeHUU oOuieil u
HEOPraHU4eCcKON XuMHU B 11 Kitacce ocymecTBiIseTCs Yepe3 UCIIOIb30BAHUE KaK
OoOLIMX €CTEeCTBEHHO-HAYYHBIX IMOHATUM, TaK W TMOHATUH, SBISIOMIMXCA
CHUCTEMHBIMH JUISL OTJEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: maTepus, SHEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, PAaAMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUU YPOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3WYECKHUE BEIMYMHBI U
€MHHUILIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHusM, D3KocucTema, Ouocdepa, Makpo- WU
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpa¢us: MuHepasnbl, TOpPHBIE TOPOJbI, IOJIE3HBIE MCKOINAEMBIE,
TOIUIMBO, PECYPCHI.

Texnomorus: XUMUYeCcKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
IIPOU3BOCTBO CTPOUTEIIBHBIX MaTepualos, CEIBCKOXO03MCTBEHHOE
IIPOU3BOJCTBO, [UIIEBast IIPOMBIIIIEHHOCTb, (dapmaneBTHYECKAS
IIPOMBIIJIEHHOCTD, POU3BOACTBO KOCMETUYECKUX MPENapaToB, IIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, JIEKTPOHHAs IIPOMBILIIJIEHHOCTb,
HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
XUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TIPOrpaMM CpeHEero oOiiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeJIMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS IPOIPAMM CPEHETr0 OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpEAMETa «XUMHS» Ha YPOBHE CPEIHETO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIICHHOE pa3BUTUE BHYTPEHHHUX YOEXKJACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD )KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIMUTATEIBHOM JIEATETHHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMHi POCCUMCKOTO IPakIaHCKOT0 OOIIECTBA, MPUHITHIMU B
oO0IIecTBE HOpMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TIPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIPHOM M TPAKTUYECKON NEATETHLHOCTH
O0Oy4YaromMXCs O peaanu3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS  OOy4YalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MIPABOIOPSIKY;



MPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENHOCTH NPHU CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJO0B YU€OHOU IEITEIILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B O0JIACTU TECOPUM M MPAKTUYECKOTO
MPUMEHEHHS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHUSI HaYKH €CTh PEe3yIbTaT
JUTUTEIIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M TO3HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanuze  wHGOpPMAIMM O  TEPEAOBBIX  JOCTH)KCHHUSX  COBPEMEHHOMU
OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIUA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEH 3J0pOBOro M 0Oe30macHoro obpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOmroieHus1 MpaBuil O€30MacHOro OOpalleHus C BEIIeCTBAMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHUAYAJbHOTO U KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIUAX, YTPOXKAFOIINX 37JOPOBBIO M KU3HU JIIOICH;

OCO3HAHWSI TMOCJIEACTBUI M HETIPUSATHUS BPETHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS



KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEIOBATEIHCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3a]ad
COIMaIbHOM HANPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpECca K MPAKTUIECKOMY U3yUEHHIO Mpodeccuit pa3suyHoro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYIY, JIIOASM TpyJla U pe3ybTaTaM TPYAOBOU JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peaanu3aii COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIeCTBa;

6) 3K0JI0TNY€eCKOro BOCTIUTAHMS:

AKOJIOTUYECKH II€JIeCOO00Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBLHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH JUJIS
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEWCTBUM, NPUHOCAUIUMX BpPEd OKpYKaromei
IPUPOJHOMN Ccpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Us  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITAa JEATEIBHOCTH 3KOJOTHMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO TMPOTHBOCTOATH HICOIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS cnenuPUKA XUMHU KaKk HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IIETTOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHU JUIsl COBPEMEHHOMU
UMBWIK3ALUKA: B €€ T'yMaHUCTUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOJIK B
CO3JJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYphl, PEIICHUU TJIO0ATBHBIX



po0JieM yCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W HDKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUM  MEAMIIMHBI,
o0ecrieYeHUH YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOMN KU3HU
Ka)kJI0TO YWICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHUMAHUS CYLUIHOCTH METOJ0OB
MMO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTIOJIb30BaTh
MoJTydyaeMble 3HAHUsI JUIsl aHAJIU3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIETro MUpa
U TPOUCXOASIIIMX B HEM U3MEHEHUW, yMEHUs JeiaTh OOOCHOBaHHBIC
3aKJIIOYEHMS] HA OCHOBE HAYUYHBIX (DAKTOB M HMEIOIIUXCS JAHHBIX C IIEJIBIO
MOJIYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OO0pa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM IO XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TPyJa B pa3iuuHbIX chepax mpodhecCuoHATBHOM
NEATENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MertanpenMeTHbIC Pe3yIbTaThl OCBOSHHS YUeOHOTO IIpeaMeTa « XUMUs Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIE 1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEKIUCIUTIIMHAPHBIC (MEXTpeIMETHBIC) oO1eHayYHbIe MTOHSTHS,
OTpaXKarIIue IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa W CHEIU(UKY METOJIOB
MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeloBaHUEe, HaAOJI0JCHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEPCATbHBIC ydeOHbIe JICUCTBUSI (mo3HaBaTeIbHEIE,
KOMMYHHKAaTHBHBIC, PETYJIATHBHBIE), oOecreunBaronme GOpMUPOBAHUC
(G YHKIIMOHAIPHOM TPaMOTHOCTH 1 COITMATLHON KOMIIETCHIIUHA 00yYarOIINXCS;

CITOCOOHOCTH o0 yJaronuxcs HCII0JIb30BaTh OCBOCHHBIC
MEKIMCIMTUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOMN MPAKTHUKE.

MertanpeagMeTHbIE PE3YJIbTAaThl OTPA’KAKOT OBJIAJCHHE YHHBEPCAJIbHBIMHU
y4EOHBIMHM  TO3HABaTEJIbHBIMH, KOMMYHHUKATUBHBIMH H  PETYJISATHBHBIMH
JICUCTBUSIMMU.



OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeHCTBUSAAMM:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENENATh e ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMU
HETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KIacCU(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYWHHO-CIEJCTBCHHBIC CBS3U MEXKAY H3Y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABISTh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBIBaTh  MOJICIIbHBIC
IpeACTaBICHUS — XUMUYECKHM 3HaK (CUMBOJ) dJIEMEHTa, XuMU4ueckas hopmyia,
ypaBHEHHUE XUMUYECKONW PEaKIMK — MPU PEIICHUH YICOHBIX MO3HABATEIIHPHBIX H
MPaKTUYECKUX 3ajlay, NMPUMEHATh Ha3BAaHHBIE MOJICJIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX MPU3HAKOB M3Y4aE€MbIX BEIIECTB M XUMUUYECKHUX
pEaAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOT'O MO3HAHHUS BEIIECTB U XMMUUYECKUX
peaxkiuu;

dbopmynupoBaTh IEIM M 3a7a4d  KWCCJICIOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIE BOMIPOCHI B Ka4ECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUII (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIbHOTO TUIAHUPOBAHUA M IPOBEACHUS
YYEHUUECKUX IKCTIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUSI HAOIIOAaTh 32 X0JI0M
Iporiecca, caMOCTOSTEIIBHO IPOTHO3UPOBATH €ro Pe3yibTaT, (GOPMYIUPOBATH
00001I€HNUsT W  BBIBOJIBI  OTHOCHTEIBHO  JIOCTOBEPHOCTH  PE3yJIbTAaTOB
HCCJICIOBAHUSI, COCTABIISITh 0OOCHOBAHHBIN OTYET O MPOACIaHHON paboTe;



NpUOOpETaTh OMNBIT YYEHUYECKOM HCCIEA0BATENbCKOM M MPOEKTHOU
NEATENIbHOCTH, MPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEHICHUS] MPAKTUYECKUX 3aJad, NMPUMEHECHUIO PAa3JIWYHbIX
METOJI0B O3HAHMUSI.

3) pabora ¢ nunpopMmaumeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYyYHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJIEpkKaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl aTepHETa), aHamu3upoBaTh UHPOPMAITUIO PA3TUYHBIX BUJIOB U (hopM
pECTABICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYNBOCTb;

dbopMyITHUpPOBATH 3aMPOCHl U MPUMEHATH PA3TUYHBIE METObI MPU MOUCKE U
orObope uH(pOpMaIUK, HEOOXOIUMOW JJIsi BBITIOJHEHUS Y4eOHBIX 3aaad
OIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOIb30BaHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpPAaTh ONTHUMaJbHYIO (OpMYy MpeaCTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KadeCTBE CpEJCTBAa Mmpu pabore ¢
XUMHYECKOW WH(pOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usndyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, OpMYIIbl, aO0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaTJISIAHOCTH.

OBianeHne yHMBepPCaJIbHBIMM KOMMYHHKATUBHBIMH J1e/iCTBUAMMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI B X0J1€ TUAIOTa U/WIIH
JTUCKYCCHH, BBICKa3bIBaTh UJCH, (POPMYIHUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB ITO3HABATEILHON JIESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IIPH
BBITIOJTHEHUHA XUMHYECKOTO DJKCINEPUMEHTa, MPaKTUYECKOW paboThl 10
MCCJICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, PEaIM3aIlUU y4eOHOTO TPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yJIbTaTaM MPOBEAEHHBIX UCCICNOBAHUN MyTEM
COTJIACOBAHMS MO3ULIMI B X0J1€ 0OCYKJIEHHSI 1 00MEHA MHEHUSIMU.

OBJ1aileHNe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMH AeHCTBUAMU:

CaMOCTOSITEBPHO IUIAHUPOBATh U OCYLIECTBJISATH CBOK MO3HABATEIIBHYIO
JNEATENBbHOCTD, OINpeaeNsas €€ Lenu M 3aJadd, KOHTPOJUPOBATh U MO MEpPE
HEOOXOIMMOCTH KOPPEKTUPOBAThH MpeJjIaraeéMblii alrOpPUTM JIEUCTBUN TIPHU
BBITIOJIHEHUM YYEOHBIX M HCCIENOBATEeIbCKUX 3a/ad, BbIOUpaTh Haubolee



3¢ (pexTUBHBIN cnoco0 MX pelIeHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIISATh  CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (OPMHUPOBAHWUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €&
(yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOMMMOM ISl PEIICHUS MPAKTHYSCKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IIPUPOHOU CpeELE;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATHS (XUMHUYECKHM 3JIEMEHT, aTOM, OJJEKTPOHHAas
o0oyloYKa aToMa, MOJIEKYJa, BAJIEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKas CBsI3b, CTPYKTypHas popMyia (pa3BEpHyTas U COKpAIIEHHAS ), MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIA OOBEM, YIIEpOJIHBIN CKeleT, QyHKIHOHAIbHAS
IpyIIa, paaukKal, H30MEpHsl, HU30MEpPbI, TOMOJIOTUYECKUU Psif, TOMOJIOTH,
YII€BOJIOPO/IbI, KUCIOPOA U a30TCOJEPKAIIUE COCTUHEHUS, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH M 3aKOHBI
(Teopus cTpoeHust oprannueckux Beuiects A. M. BytnepoBa, 3aKOH COXpaHEHUs
Macchl  BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHN  SA3BIK  XUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUMN, (PaKTOJIOTUIECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYyYEHUU U 0€30MaCHOM HCIIOIH30BAHUN BAKHEUIITNX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTePHbIC MPU3HAKKU TOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHSATHS IPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALIEHUN OPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJB30BaTh XUMHUECKYI) CUMBOJIMKY IS
COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB U YPaBHEHHM XHMHUYECKUX pEaKIuH,



W3TOTaBIUBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEIECTB JJIsl MJUTIOCTPALUUA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYEeCKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne coeAuHEHUU (yriIeBOJOPOAbI, KUCIOPOA U a30TCOoJeprKaliue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS IO
cucreMarnueckoit HomeHkiatype (IUPAC), a Takke npuBOAUTH TPUBUAJIBHbBIC
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIEeCTB (ITUJICH, MPOMUJIEH, alleTUJICH,
ATUJICHTIIUKOJIb, TIULIEPUH, (eHOo, hopMaTbIeru, aleTaabIeru, MypaBbuHas
KHUCIIOTA, YKCYCHasi KHCIIOTA, OJIEMHOBAasl KHUCJIOTa, CTE€apuHOBas KHUCIIOTA,
TII0K03a, GPYKTO3a, KpaxMall, eJUIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPENEsATh BHUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3uYecKrue U XMMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, TUJIEH, MPOMUJICH, AllCTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHOJ, TAHOJ, ATHUICHTJIUKOJIb,
IHMIEeprH, GEeHOo, aeTalbJAeTH I, MypaBbUHAS U YKCYCHAasl KUCIIOTHI, TJTFOKO3a,
Kpaxmayi,  LeJJII0JIo3a,  aMUHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXJAY HHUMH YPaBHEHMSIMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKkTepu30BaTh HMCTOYHUKHU
YTIE€BOJIOPOTHOTO ChIphs (He)Th, NPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX
nepepaboTKH U MPAKTHIECKOE IPUMEHEHHE TTPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHHUS 110 XUMHYCCKUM
ypaBHEHHSIM (MacChl, 00bEMa, KOJTUIECTBA UCXOHOTO BEIIECTBA WM IIPOTYKTa
peaKIuu 10 H3BECTHBIM Macce, 00bhEMY, KOJHMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIIIECTB WJIM MIPOIYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJICTh CHCTEMOM 3HAHWUKA 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHUSI, UCTIOJIb3YEMbBIX B XUMUHU MIPU U3YUYECHUH BEIIECTB
W XHMHUYECKUX  sBICHUM  (HAOJIOJEHHWE, M3MEPEHHE, OKCIECPHUMEHT,
MO/ICJIUPOBAHUE), UCTIOIb30BATh CUCTEMHbBIC XUMUUECKHUE 3HAHUS JIJIs1 IPUHATHS
pellIeHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAITUAX, CBA3aHHBIX C BEIIECTBAMM U UX
MIPUMEHEHHEM;



chOpMUPOBAHHOCTh ~ YMEHHMH  coONOmaTh  MpaBujia  MOJIb30BaHUS
XUMUYECKOW MOCY0il U 71abopaTOpHBIM O0OpYAOBaHUMEM, a TaK¥Ke IMpaBHIia
oOpallleHusl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINOIHATH XUMHUYECKUI
AKCHEpPUMEHT (TIpeBpallleHrss OpraHWYECKUX BEHIECTB TMpPU HarpeBaHUU,
MOJYy4YEHUE OJTUJICHA W U3YyYEHUE €ro CBOMCTB, KAaYECTBEHHbBIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TPU HArpeBaHHUM, I[BETHHIC
peakiuu OeIKOB) B COOTBETCTBHM C MPABWIAMHU TEXHUKH OE€30MACHOCTHU TPH
oOpallleHUH C BEIIeCTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEICTABIATH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMme 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJU3HPOBATH XHUMHUYECKYIO
uH(OpMaIIMIO, TOJIYYaeMYI M3 pa3HbIX HCTOYHUKOB (CpelicTBa MAacCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh YMEHUWM  COONIOJATh  TpaBUIa  DKOJOTHYECKH
11eJ1eCO00pa3HOro TOBEJCHUsI B OBITY W TPYIOBOW JESITEIHHOCTH B IEJNIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIECH MPUPOJHON Cpeabl, OCO3HABATH
OMACHOCTh BO3/ICUCTBUS Ha JKMBBIC OpPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIEeCTB, MOHUMasi cMbIca nokaszatens [1JIK, moscHsATs Ha nmpuMepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAIICHUS] UX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJI0BEKa,;

JUIsL 00YYarOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHUE
IPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHHS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIOIIUXCsS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 00o3HaueHul JI. bpaiins s 3anmucu XuMuIecKux

dbopmy.
11 KJIACC

[IpeameTHBIe pe3yiabTaThl OCBOCHUS Kypca «OOmas u HeopraHWdecKas
XUMUSD OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUN: O XUMHYCCKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
Npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAWMOM ISl PEHICHHS MPAKTUYECKUX



3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CpeJiE;

BIIQJICHUE CUCTEMOM XHWMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINE MOHATHS (XMMHUYSCKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBbHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
CBS3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOIHAS), KpUCTALTUYECKas
permeTKa, TUIhl XUMUUECKUX PEaKIUi, paCTBOP, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJIUTHYECKAST JUCCOLMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMUYECKOW pPEaKIMK, XUMMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICEKTPOJIUTHYECKON NUCCOLMaluu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHHMS MacChl BEIIECTB, 3aKOH COXPaHEHUS U MIPEBPAICHUS SHEPTUU
P XUMHUUYECKUX PEeaKIusx), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3bIK XUMUH,
MHUPOBO33PECHUYECCKUE 3HAHUS, JCKAIIUE B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEMHOCTU XUMUYECKHUX SBJICHUH, (PAKTOJOTHUECKHE CBEJICHUSI O CBOMCTBAX,
coCTaBe, TMOJy4YeHHMHM ¢  OC30MaCHOM  UCIIOJIB30BAHUM  BaKHEUIIIHMX
HEOPTraHUYECKUX BEIIECTB B OBITY U MIPAKTHUYECKOMN JCATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEepPHbIC MPU3HAKU TMOHATHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIHNE MOHSATUS IPU
ONMCAaHUU HEOPTraHUYECKUX BEIIECTB U X MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (GOpMyJ BEIIECTB H ypaBHEHUM XMUMHUYECKUX PEAKIUH,
cucreMarnueckyro HoMeHkiatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIi ras, yriieKUCIbIi ra3, aMMHUaK,
raméHasi u3BeCTh, HeraléHas u3BeCTh, IUThEBAsI CO/la, TUPUT U JIPYTHE);

chOpMHUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M  CTCICHb
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB B COEJMHEHMSIX PA3JIUYHOrO COCTaBa, BHU]I
XUMHUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAsA, METAJIMYECKAasl, BOJOPOJIHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOTO BEIIECTBa
(aTomMHasi, MOJIEKYJISIpHAsl, HOHHAS, METAJJIMYECKas ), XapaKTep Cpe/bl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHU yCTaHaBIMBaTh MPUHAJICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIAacCy/TPYIIe
coeIMHEeHUH (TIPOCThIE BELIECTBA — METAJLIBI K HEMETAIIbI, OKCUJIbI, OCHOBaHMSI,
KHUCJIOThI, aM(OTEpHbIE THIPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI TIEPUOIUIECKOTO 3aKOHA
J. W. MeHnngeneeBa W JAEMOHCTPUPOBATh €ro  CHCTEMATHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DSJIECKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil cuUCTEMbI
XxuMu4deckux aneMenToB JI. M. MeHnerneeBa, UCHONB3ys MOHATHS «S-, p-, -
AJIEKTPOHHBIE  OpPOUTANM»,  «IHEPreTHYECKHE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTMHEHUN
10 nepuoaaM u rpynnam Ilepruoandeckoi CUCTEMbl XUMUYECKUX 3J1€MEHTOB /1.
H. Menpaeneena;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu30oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIHIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPXKIATh CYIECTBOBAHUE TEHETUYECKON CBSI3U MEXK]ly HEOPTaHWYECKUMU
BEII[ECTBAMU C TTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA,

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMUYECKUE PEAKIINU T10
Pa3IMYHBIM TIPU3HAKaM (YUCIY U COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
ety peakiuu, N3MEHEHUIO CTENIEHEeH OKUCIICHUSI AJIEMEHTOB, OOPAaTUMOCTH
peaKkIny, y4acTHIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHUS PEAKIIUNA Pa3TMUHBIX
TUTIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peakIuii HOHHOTrO OOMEHa,
YUUTBIBAsI YCIIOBUSA, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHMH MPOBOJUTH PEAKIMH, MOATBEPKIAONINE
KayeCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABAThH
ONMBITHBIM  MYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOpPraHMYECKUX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUW PpACKpPBIBATh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIMNA TMOCPEJACTBOM COCTABJICHHS 3JIEKTPOHHOTO
OaaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh ~ yMEHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHYECKOM peakIMi OT pa3Iu4HbIX (HAKTOPOB; XapaKTep CMeEIEHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICUCTBHS (MPUHITUTI
Jle lllatenbe);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XWMHUUYECKHE TPOIECCHI,
JIeKAIIue B OCHOBE MPOMBINIJIEHHOTO MOJYUYEHHUsI CEPHON KUCIIOTHI, aMMHUaKa, a
Takke cPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIMMX HAyYHBIX MPUHIIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJWTH BBIYHMCICHUS C HMCIIOIH30BAHUEM
MOHATHS «MACCOBasi TOJISI BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
MIPY XUMUYECKUX PEAKIIMSIX, MaCChl BEIIECTBA WU 00BEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WUJIU 00BEMY OJHOTO U3 YYACTBYIOUIUX B pEeaKIUU



BEILIECTB, TEIJIOBOTrO 3 (PekTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPALICHHS U COXPAHECHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  coONOJaTh  MpaBuia  MOJIb30BaHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh WM BBINOIHATH XUMHUYECKUI
IKCTIEPUMEHT (pa310KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIM3aTopa,
ONpPEAECICHUE Cpeabl PAcCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIHHOTO
WHIMKATOPA, BIUSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKON peaKIlnH,
peakIuu MOHHOTO0 OOMEHa, KaueCTBEHHBIE pPeaklMu Ha cyib(dar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHSI, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10
temaM «Metauibl» U «HemeTamnb») B COOTBETCTBUU C MPaBWIAMU TEXHUKU
0e30macHOCTH MpU  OOpalieHud ¢ BelecTBaMu W JIabOpaTOPHBIM
000py/I0BaHUEM, MPEJCTABIATh PE3YIbTAThl XUMHUUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIUA M (PopMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJU3MPOBATH XHUMHUYECKYIO
uH(OpMalMIO, TOJIYYaeMYH U3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalN, MHTEpHET U IpyTux);

chOpMUPOBAHHOCTh yYMEHHUHM  COONIOAATh  TpaBUIa  DIKOJOTHUYECKH
11eJ1eCO00Pa3HOr0 TOBEJICHUsI B OBITY W TPYAOBOW JESITEIHHOCTH B IEJNIAX
COXpPAHEHHUSI CBOETO 3/I0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha J>KUBBIE OPraHU3Mbl OINPEJACIEHHBIX BEIIECTB,
noHuMass cmbicn  mokaszatens [IJIK, moscHATe Ha mnpuMmepax CIocoOb
YMEHBIIIEHUSI W TPEAOTBPAIICHUS] UX BPEAHOTO BO3JECUCTBUS Ha OpPraHU3M
YEeIIOBEKA,;

JUISL 00YYAIOIMKUXCS C OTPAHUYSHHBIMHA BO3MOYKHOCTSIMH 3/IOPOBbS: YMEHHUE
MPUMECHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IO3HAHHS BEIIECCTB U
XUMHYECKUX SIBJICHUI;

JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIMMXCSA: YMEHHE HCITOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 0003HaueHu JI. bpaiiis s 3anmucu XuMu4IecKux

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTt opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUIECKUX 3
coenuHenuit A. M. bytneposa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/INEHBI, AJTKIHBI
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB 3 1
' U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CnosxHbie 3GUpbI




3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
11 3akoH u [lepunoanueckas cucrema 3
' XHUMHYECKHX d1eMenToB JI. U.
MenneneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannuyeckasi Xumusi
2.1 Mertabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireckie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaeHuit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuukanuu
OpraHMYECKUX BEIECTB.
3 Homenknarypa (cucremarndeckas) u 1
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIre 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1

NpEACTAaBUTCIIN aJIKCHOB




[Ipaktuyeckas padora Ne 1.
«[TonydeHue aTUIICHA U U3yYCHHE €TO
CBONCTB»

Anxaauensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOEHHOCTHU
CTPOEHHSI, TOMOJIOTUYECKHUM PSI.
AneTunes — npocTenmmn
MPEACTaBUTEh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

12

Apenbl: 6€H30J1 U TOJIYOJ.
TOKCMYHOCTH apeHOB

13

['eneTnveckas CBsI3b YIieBOIOPOIOB,
MPUHAVISKAINUX K PA3TUIHBIM
KjaccaM

14

[IpupoHBIE HCTOUHUKU
YIJIEBOZOPOIOB: TIPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

15

[IpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOOB: IPUPOAHBIN I'a3 U
MOMYTHbIE He(TSIHbIE ra3bl, HEPTH U
MPOIYKTHI €€ nepepaboTKH

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOOPOABI»




HpeﬂeHBHBIe OJHOATOMHBIC CIIMPTHI:

17 METaHOJI ¥ 3TaHoJI. BojopoaHas cBs3b

18 MHOroaroMHbI€ CIIUPTHI:
STWJIECHIJIUKOJIb U INIMLEPUH
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

19 (u3nyueckue 1 XMuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

20 Anbnerunpl: GpopMaibAerua u
areTanpaerug. AueTod
OHOOCHOBHBIE TIPE/ICTbHBIC

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCYyCHas

99 [IpakTrueckas pabota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBast U 0JIEMHOBAs KUCIIOTHI,

23 KaK TPEJICTaBUTENH BBICIIIUX
KapOOHOBBIX KHUCIOT

24 MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOILIee JIeHCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ 'naponau3
CJIOXHBIX 3(UpOB

26 Kupsl: ruaponan3, NpuMeHeHHe,

Onosioruyeckas POJIb KUPOB




VYTraeBoipl: coCcTaB, KiaccuuKarus.

27 Baxneiimune npeacTaBuTeNu: TIIIOK03a, 1
¢bpykTO3a, caxapo3a

08 Kpaxmai u 11emrono3a Kak IprupoIHbIe 1
MTOJIUMEPBI
KonTtponsHas padoTa no pasneny

29 «Kucmopoaconepxaniue 1
OpPTaHWYECKUE COCTUHEHIS

30 AMMWHBI: METHJIAMHUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. IlenTuanl

32 benku xak mpupoiHbIe 1
BBICOKOMOJICKYIISIPHBIE COCAHMHEHUS

33 OCHOBHBIC TIOHSATHS XUMHHU 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TnacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuoamdaeckas cucTeMa XUMHUIECKUX
anemenToB JI. . Menaeneera, ux cBs3b
C COBPEMEHHOU TeOpHeil CTpOSHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3HavYeHHE IEPUOUICCKOTO 3aKOHA U
CHCTEMBI XUMHUUYECKUX dJieMeHToB [I. 1.
MeHnpeneeBa B pa3BUTHH HAYKH

CrpoeHue BelecTBa. XUMHYECKas
CBSI3b, €€ BUJIBI, MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTE.
DneKTpooTpULaTeIbHOCTh. CTEneHb
OKHCIIeHUs. BemecTsa MOJIEKYIIIpPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS




[TonsaTue 0 AUCHEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1014 BelecTBa B pacTBOpe

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHCHUIL.
['eHeTHvecKas CBS3b HEOPraHUIECKUX
BEIIIECTB, PAa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHUs U
MIPEBPAIICHUS SHEPTUU TPU XUMHUYECKHUX
peakuusax

Cxkopocts peakiuu. OOpaTumbie
peakuu. XMMHYECKOE paBHOBECHE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOHN peakinm»

11

DNEeKTPOIUTHUYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakuyu HOHHOTO
oOMmeHa. ['maposu3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIuiaBoB U pacTBOPOB COJIEN




13

KouTponsHas paboTta 1o pasaeny
«TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMUN»

14

MeTtamisl, UX MOJIO0KCHUE B
[lepuoanueckoit cucteMe XUMHUUECKHUX
anemeHTOB J. 1. Meneneera u
0COOEHHOCTH CTpOoeHus: aroMoB. O01Me
(u3nyeckue cBOcTBa METaNIOB

15

CrutaBbl METAJIOB.
DNEKTPOXUMHUYECKUH Pl HAPSDKEHAN
METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJJIOB (HAaTpHii, KaJui, KaJlbluH,
MarHui, aJlOMUHHUN) U UX COCTUHEHUH

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U
HUX COeIUHEHNN

18

XuMudecKre CBOMCTBA IMHKA, JKejle3a U
UX COEIUHEHNN

19

[IpakTtuueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamis»"

20

Hemeramnel, X monoxkeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
OCOOCHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckue CBONCTBa HEMETAIIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIOopo/a, cephl, pocdopa u yriaepoaa)




22

XUMHUYECKHE CBOMCTBA raJlOr€HOB, CEPhI
U UX COeIUHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, (hocodpa
U UX COCJMHCHUN

24

XHUMHUYECKUE CBOMCTBA yriepoja,
KPpEMHUA U UX CO€JIHH€HHI>1

25

[IpuMeHeHNne Ba)KHENIINX HEMETAIIOB U
UX COECIMHEHUU

26

O000111eHIE U CUCTEMATHU3ALUS 3HAHUN
II0 TCMC ((HeMeTaJ'IJ'H)I». BI)I'-II/ICJ'IGHI/IS[ 10
ypaBHeHI/IHM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I'-IeCKI/Ie paC‘IéTLI

27

[Ipaktruueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Hemeramusl"»

28

KonTtponbHas padoTa o TeMam
«Metamae» 1 «Hemeramiey

29

HeOpFaHI/I‘ICCKI/IC H OPraHn4eCKuc
KHCJIOTBI. HeOpFaHI/I‘ICCKI/IC u
OpraHu4€CKUC OCHOBaHUA

30

AmboTepHbIe HEOpPraHU4eCKHUe U
OpraHUYECKUEe COCTMHEHHUS.
I'enetnyeckas cBsI3b HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB

31

Pois xumuu B obecrieueHuu
3KOJIOTMYECKOM, SJHEPIreTUYECKON U




MUIIEBO 0€30TTACHOCTH, PA3BUTHHU
MEIUITNHEI

[IpencraBnenust 06 0OMIKX HAYYHBIX

32 MPUHIMIIAX TPOMBIIIIEHHOTO 1
MIOJTyYEHHUSI BYKHEUIIINX BEUIECTB
33 YenmoBek B MUPE BEIIESCTB M MATEPHAIIOB 1
34 XUMUS U 30pOBBE UEIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01miecTBo «31aTenbeTBO
«IIpocBenieHue»

* Xumus, 11 xknacce/ I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

https://resh.edu.ru/






