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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3zpaboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOrpPaMMBI CPEIHETO O00IIero o0pa3oBaHUS
(®OIT COO), mnpencraBineHHsix B DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM craHgapre COO, ¢ yuérom Konmenuuu mnpenogaBaHust
yueOHOro npeamMera «XuMHs» B 00pa30BaTeNbHbIX OpraHu3anusax Poccuiickoil
Qdenepanuy, pealu3ylOIUX OCHOBHBIE 00pa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX mMoOJiokeHUM «CTpaTeruu pa3BUTHS BocmuTaHus B Poccuiickoii
®deneparuu Ha nepuoa 10 2025 roga» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpaboTKe MpOorpaMMbl MO XUMUH, K ONPEIEICHUIO
oOmielt crparerud OOy4YeHUs, BOCIUTAHUA M PA3BUTUS  OOYyYaAIOIIUXCS
cpeacTBaMu ydeOHOro mpenmera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeil, CcoAepKaHus, pe3yJabTaTOB OOyYeHUS U
TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMHUYECKOoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o011eo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIEH
KyJbTYphl YENIOBEKa, a TAKXKE HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBBIO U MPUPOAHOH cpene. Peanusyercs xumuueckoe oOpazoBaHue
00ydJaromuxcs Ha YPOBHE CPETHETO O0IIETo 00pa3oBaHus CpeICTBAMU YI4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TOCTPOEHHE KOTOPOIO OIPEIETCHbI B
MporpaMMe MO XUMHH C Y4€TOM cHeludUKH HAyKu XUMHU, €€ 3HAYCHHUS B
MO3HAHWW TIPHUPOJIBI U B MATEPHUAIBLHOM JKU3HHU OOIIECTBAa, a TaKKe C YUETOM
o0ImuMX TEeNe W TPHUHIUIOB, XaPaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0CoOYI0 pOJib B
COBPEMEHHOM ITUBUIIN3AINH, B CO3/IaHUHA HOBOU 0a3bl MaTEPUATBHON KYJIbTYPHI.
Ona BHOCHUT CBOW BKIaA B (POPMHUpPOBAHHE PAUOHAIBHOTO HAYYHOIO
MBIIUICHUS, B CO3/JaHUE LIEIOCTHOTO MPEACTABICHUSI 00 OKpPYKaIOIeM MUPE Kak
0 €MHCTBE MPUPOJBI U YEJIOBEKAa, KOTOpoe (GOPMHUPYETCS B XUMHHU HAa OCHOBE



MOHUMAaHUS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO0 MHUpPa, OCO3HAHUA
B3aHUMOCBA3U MEXAY CTPOEHHUEM BEUIECTB, MX CBOMCTBAMU U BO3MOKXHBIMHU
00JacTsIMU IPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKAMU, XUMUS CTaJla
HEOTHEMJIEMON YaCThIO MHPOBOWM KYJIBTYPhl, HEOOXOJUMBIM YCIOBUEM
YCHENIHOTO TPYJa U )KU3HU KaXXA0ro wieHa olmiectBa. CoBpeMeHHas XUMUS Kak
HayKa CO3uJaTelibHas, KaKk HayKa BBICOKAX TEXHOJIOTUI HapaBJI€HA HA PEIICHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 37J0POBbSI.

B cooTrBercTBUM C OOMMMH LEISAMH M MPUHIIMIAMUA CPEIHEro OOIIeTo
oOpaszoBanusi cojaepxkanue mnpeaMera «Xumus» (10-11 xkmaccel, 0a30BbIi
YPOBEHb M3YUYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM JUIS  BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUs B PA3IUYHBIX O0JACTSAX, HE CBS3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocTaBislONUMH  TIpeIMEeTa «XHUMUS» SBISIOTCA 0a30BbIE KypChl —
«Opranudeckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
cCUCTeMa 3HaHHUM M0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMHUHU) U OpraHndeckor XumMuu. GopMupoBaHUE JaHHOW CUCTEMBI 3HAHUW TIPH
U3YYeHHH TIpeMeTa O00ecrneuynBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHudeckass Xumusi» chopMHUpOBaHa B MporpaMMe MO XMMHUU HAa OCHOBE
CUCTEMHOr0 TOJIXO/la K U3YYeHHIO y4eOHOro marepuana U oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. TakK, B Kypc€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAaX JAIOTCS B PA3BUTUH — OT YIJIEBOJOPOJIOB 10 CIOKHBIX OMOIOTUYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckod XUMHM ITOIYy4YarOT Pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHus IEPBOHAYATBHBIC
MpEACTaBICHUS O XUMHWYECKOW CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBHCUMOCTH CBOWCTB BEUIECTB OT UX CTPOECHUSA, O XUMHYECKOU
pEeaKUnH.



[Tog HOBBIM yrjoMm 3peHHUsT B MpeaMere «Xumusi» 0a30BOro YpOBHS
paccMaTpUBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOIO 00Iero 00pa3oBaHUS
TEOpeTHYECKUM MaTepuail U (AKTOJIOTMUYECKUE CBEICHHS O BEIIECTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeopraHudeckas
XUMUS» OOYyYalolUMCSl TPEJAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUYCHHE
MEPUOANUECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAO0JOTHUECKUX TTO3UIINM,
riy0ke TMOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMH HTOro 3aKoHa — OT
000011aro111el 10 0O0BSACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMi 0 BaKHEHUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU,
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 TMOHMMAHHUIO B3aUMOCBS3UM XUMHUH C
JPYTUMU HayKaMH, PacKphIBAlOT €€ PoJib B MO3HABATEIILHON M MPAKTHYECKOU
JEATeIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHHMTAHUIO YBAKCHHS K TPOIECCY
TBOPYECTBA B 00JIACTH TCOPUU U MIPAKTUUCCKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOJeMax, CBSI3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIMBATh MH(OPMALIUIO U
NPUMEHATh €€ i1 TONOJIHEHUSI 3HAHWUM, PEIIEHUS HWHTEIJICKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIEAOBATEILCKUX 3aJady. B 1eloM coaepxaHue
y4eOHOT'0 MpeaMeTa «XUMHs» JTaHHOTO YPOBHS M3YUYEHUS OPUEHTHPOBAHO Ha
dbopmMupoBaHue y 00yJarOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JIJIsi TIOHUMAHHUS
dbunocodpckux uaeH, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTPOCHHEM, IT03HABAEMOCTb MPUPOJHBIX SABICHUM NYyTEM DSKCIEPUMEHTA WU
pelieHruss TPOTHUBOPECUMH MEXIy HOBBIMU (aKTaMH M TEOPETHUYCCKUMH
MIPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX TIPOOIEM,
a Takxke MpoldiieM cOEpeKeHUs DHEPreTUUECKUX PECYpPCOB, CHIPhs, CO3MaHUS
HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B nmane pemeHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COLMATU3ALNU
OoOy4JaromuXcs NPUHITHIC MPOTPAMMON MO XMMHUM TOJXONBI K OMPEIEICHUIO
CONepKaHUsI W TIOCTPOCHHUS TIpeAMeTa TMPEeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX Yy4YE€OHBIX JEHCTBUI, HMEIOIUX ©0a30BO€ 3HAYCHHUE IS
pPa3IUYHBIX BHJOB JIESITEIBHOCTH: pELICHUsI MpOOJieM, TOWCKa, aHaIW3a |
o0paboTku  wH(OpMaNKMH, HEOOXOAWMBIX JJII IPUOOPETCHHS  OIbITa
MPAKTUYECKON W HCCIEA0BATEIbCKON JEATEIBHOCTH, 3aHUMAIONICH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.



B mpaktuke npenopaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOI'O OOILETO
oOpa3oBaHusl, TaK M HAa YPOBHE CpeaHEro ooOmero oOpa3oBaHUs, MpHU
ONpEJEICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LNl HM3ydyeHUs NIperMeTa
HaIpaBJICHUEM T[E€PBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO NpPHU3HAETCA
dbopMupoBaHUE OCHOB XUMHUUYECKOM HAyKM Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON MAESATENbHOCTH YeJIOBeKa M KakK OJHOro W3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOAWYECKOW TOYKHM 3pPEHHUsI TaKOW
NOJXOJ K ONpPENENCHUI0 I1elell H3ydeHus TMpeaMeTa sBISETCS BIOJIHE
OTpPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS T'JIaBHBIMU LIENSIMU M3YYEHHUs IpeaIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisItOTCS:

e (opmMupoBaHHe CHUCTEMbl XHMHMYECKMX 3HAaHUN Kak BakHeWIIeH
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOii
JeXaT KIIOUeBbIe MOHATHS, QyHIaMEHTAbHbBIE 3aKOHBI M TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHMMAHHE CYUIHOCTHU JTOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIEHHUE C HCTOPHE
UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHue u pa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XUMHUYECKHX pEaKIHi, HEOOXOIUMBIX ISt
npUOOpPETeHNs] yMEHUI OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SBJICHU, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN
KU3HU;

e Pa3BHUTHE YMEHHI U CITIOCOOOB JIEATETLHOCTH, CBA3AHHBIX C HAOIIOIEHNEM
U OOBSICHEHWEM XMMHUYECKOTO0 SKCIIEPUMEHTa, COOJIIOJCHHEM TPABUI
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHas XapaKTepUCTUKA IIEJIeH U 3a/1a4 U3y4eHus
IIpeIMeTa B MpPOrpaMMe€ IO XHMHHM YTOYHEHA W CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMM HPHUOPUTETAMHU B CHUCTEME CpEIHEro Oo0IIero
oOpazoBanus. CeroiHsa B MpenojaBaHUM XUMUHU B OOJIbLIEH CTENEHU OTAAETCS
IIPEANOYTCHUE  IPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHOM
OpraHM3allu{, BIAJCIONIETO0 He HA0OpOM 3HaHWM, a (YHKIUOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTHBHOTO TIOJyYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEATIbHOM KU3HU JJISl PELICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M Cc 3TUM Npu U3y4eHHH MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HaYEHUE NPUOOPETAIOT TAKKE LEIHN U 3a7a4H, KaK:

azanTanys 00y4aronmxcs K yCJIoBUSAM IMHAMUYHO Pa3BUBAIOLIErOCS MUpAa,
(opMHpOBaHME  HMHTEJUIEKTyaJIbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K



caMo00Opa3oBaHUIO,  COTPYJAHHMYECTBY,  CaMOCTOSATEIBHOMY  IPHUHSITHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dopmupoBaHue y OOYYAIOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHIINIi), UMEIOINX YHHUBEPCAIbHOE 3HAYCHHWE ISl PA3TUYHBIX BHOB
NEeSATENbHOCTHU: PeLIeHUs Po0JIeM, MOKCKa, aHaau3a 1 00paboTku nH(poOpMaIH,
HEOOXOAMMBIX JJIsi MPHOOPETEHUsSI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAaeT
BR)XHOE MECTO B TIO3HAHWW XHMHUHU, a TakXKe s OIEHKH C TO3UIUN
HKOJIOTUYECKON OE30MacCHOCTH XapakTepa BIHSHHS BEIIECTB U XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUECKHUX
CrocoOHOCTEW 00yYaroluXCcsi: CIMOCOOHOCTH CaMOCTOATEIbHO MNPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA U
aHamm3a y4eOHOW W  HAyYHO-TIONMYJSAPHOW HWHQPOpPMAIMH  XUMHUYECKOTO
coJlepKaHus;

dopMupoBaHUE U pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATUBHOTO W
JIOTUYECKOTO MBIIUICHUS, HaOII0aTeIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTHU, NpPHU IUIAHUPOBAHUH U
IPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcsi YyOeKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPABJICHHOCTH XUMHH, €€ BOXKHOW POJU B PEIICHUU TIIOOAIBHBIX MpoOiieM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TOTIOJHEHHUS YHEPTETHUYECKUX PECYPCOB
Y COXpaHEHUs IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU OEepPEKHOTO
OTHONICHHS K TMPHUPOAEC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAHMS TOTYYEHHBIX 3HAHUW JJIA TPUHATHS TPAMOTHBIX PEIICHUA B
CUTYaIlUsSX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

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 obImero oopazoBanus, coctapiser 68 yacos: 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 OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(bopMyIbl OpraHU4eCcKUX BeliecTB. [ 'oMonorus, usoMepus. XuMU4YecKas CBsI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue 0 KJaccuukanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTABUTENIECH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIHMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUI0 OPraHUYECKUX
BEIIECTB [IPU HAarpeBaHUU (TJIaBJICHUE, OOYIIIMBAaHUE U TOPEHUE).

Yriaesogopoabl

ANKaHBI: COCTaB W CTPOEHHE, IOMOJOTMYECKHH psa. MeraH u 3TaH —
NpPOCTEHIINE MPEICTABUTENIN AKAHOB: (PU3NYECKHUE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMELICHUsT U TOpPEHUs), HAXO0XKACHUE B NPHUPOJE, IOIY4YCHHE H
IIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. DTUICH U MPOIMIIEH —
NpPOCTEHIINE MPEICTAaBUTENN AKEHOB: (PU3NYECKHUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THUApATALMM, OKUCJICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocras, cTpoenue, pu3nuecKue U XUMHUUECKHE CBOMCTBA
(peakuuu raJloreHUpOBaHUs U HUTPOBAHUSA ), IOJy4YE€HUE U TpuMeHenue. Tonyon:



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

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMHUYECKHH, KaTaJIUTUYECKUid), muposn3. [IpoayKTel
nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIILJIEHHOCTH U B ObITY. KameHHbIM
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu IUIacTMacC, KaydyKOB W PE3UHBI, KOJIEKLIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOHOIO BEIIECTBA MJIM MPOYKTA PEAKIIMH IO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kamme opraHn4ecKkue coeIMHeHus

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHOJ: CTPOEHHUE,
dbu3uYecKkue MU XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH MeETaJlJIaMU,
rajoreHOBOJAOPOJIaMH, TOPEHHUE), MpUMEHEHHUE. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKYyJIaMu CIUPTOB. JleHCTBUE MEeTaHOJIa U 9TaHOJIa HAa OPTaHU3M YEJIOBEKaA.

MHoOroaroMHbl€ CHHUPTHL. OTWICHIJIMKOJAb MW TJHUIEPUH: CTPOCHHUE,
bu3uvYeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJJIaMH, Ka4yeCTBEHHAasl Peakiusg Ha MHOTOATOMHBIE CIIUPTHI). [leiicTBUe Ha
opraHu3M 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

®deHoM: CTPOCHHME MOJICKYJIBI, (U3NYECKUEe W XUMHUYECKHE CBOMWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruapl U kemowusi. DopMmanpiaeruja, amneTalbIETUNl: CTPOCHUE,
dusznueckre 1 XUMHYECKHE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), OJyYeHUE U IPUMEHEHUE.

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 ¥ OJICMHOBAS KUCIOTHI KaK MPEJCTABUTEIN BBHICITUX 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.
buonorunueckas poap KUpPOB.

VYrneBoasl: cocraB, Kilaccu@uKauus —yrieBogoB (MOHO-, JHU- U
nonucaxapunbl). [roko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucinenne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIFOKO3bI), HAXO0XKJECHHUE B MPUPOJIE, TPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania u
nesuttono3bl. dusnyeckue M XUMHYECKHE CBOMCTBAa Kpaxmania (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBpALLICHUMN:
poBeicHUE, HAOJIOJCHUE W OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMHU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJACHCTBHE TIIMIIEPUHA C
ruapokcugom Menu(Il)), anpaernnoB (OKUCIEHHWE aMMHMAYHBIM PACTBOPOM
okcuna cepebpa(l) m rumpoxcumom menu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnble 3agaun.

Boruucienust mo ypaBHEHUI0O XHMHMYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJAHOTO BEUIECTBA WM MPOAYKTAa PEAKLIUU 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTBI ~ Kak  amM(OTEpHbIE  OpraHUYeCKWe  COCIMHEHMS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coeauHeHus. [lepBuunasi,
BTOpHYHAs U TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaYeCTBEHHBIC PEaKIIMK Ha OEIKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
HAOJIFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEIIKOB
MIpU HArpPEBaHUHU, LIBETHBIE peaKIIUK OEIKOB.

BricokoMOJIeKYJISAPHbIE COeINHEHUSA

OcCHOBHbIE NOHSITUSL XUMHUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJUMEpP, CTPYKTYPHOE  3BE€HO, CTEINEHb  MOJUMEPU3ALUU,  CPEIHSA



MoneKkynspHass wmacca. OCHOBHBIE METOABl CHUHTE3d BBICOKOMOJIEKYISPHBIX
COCAMHEHUN — ITOJIUMEPU3aLUA U IMOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHUs BELIECTB M HX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3liaMM TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
[IJJaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBSA3EH IIPU U3YUYEHUU OPTaHUYECKON XUMUU
B 10 kjacce ocyuIecTBISI€TCS Yepe3 UCMOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAyYHBIX IOHATUN, TaK U MOHATUH, SABJISIOIIMXCS CUCTEMHBIMU ISl OTJIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
IUI0TE3a, 3aKOH, TEOpHWs, aHAIM3, CHUHTE3, KJIacCHU(PUKaLUsi, NEePUOJUIHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: Marepus, DOSHEpPrus, Macca, aTroM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpPOBEHb, BELIECTBO, TeJI0, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI M €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusM, 6uocdepa, oOMEH BELIECTB B OpraHu3Me,
(dorocuHTe3, OMOJOTMYECKH AKTHUBHbIE BellecTBa (OEJIKH, YIJIEBOABI, KHPHI,
dbepMeHTHI).

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

TexHomorus: mnuUIEBblE IPOMYKTBI, OCHOBBI PALMOHAIBHOIO IUTAHUA,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUallbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

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

[lepuoguueckuit 3akoH u llepuoamyeckas cHUCTeMa XUMHYECKHX
sanementoB J[. WM. MenaeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA W
[Tepuonuueckoit cucrembl xumudeckux snemeHTtoB J[. WM. MengeneeBa c¢
COBPEMEHHOM TEOPHUEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB



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

Ctpoenune BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHWUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAs, MeTajlInueckas). 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. [HUMbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccuduxanus HEOPraHUYECKUX COCIMHECHMH. Homenkiarypa
HEOPraHWYECKUX BEIEeCTB. ['€HeTMuYecKasl CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPAILLICHUS SHEPTUU TP XUMHUUYECKUX PEAKIUIX.

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

OnekTponutnyeckas auccoryanus. CHIbHBIE U CJIa0ble AJIEKTPOJIHUTHL.
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.
MeHeneeBay, U3y4eHUE MOJACICH KPUCTAJUTMYCCKUX PEIIETOK, HAOIIOICHUE H
OMHMCaHWe JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX ONBITOB  (pa3yIoKEHHE
MEPOKCHAA BOAOPOAAa B NPUCYTCTBHUU KaTalIM3aTOpa, OINPEACICHUE CPEIbI
pacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, PEAKIUU
HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUSCKON paboThl «BiusHuE pa3InyHbIX
(haKTOPOB Ha CKOPOCTh XUMHUCCKON PECAKITHH.

Pacuérnrlie 3agaumn.

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

Heopranuuyeckasi xumusi



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

XHUMHUYECKHUE CBOMCTBA BAXKHEUIINX HEMETAIJIOB (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 [leprnoandyeckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MennaeneeBa. OcOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O6mue pusndyeckre cBoiicTBa MeTaJOB. CrijlaBbl METaJLIOB.
DNEKTPOXUMUUYECKUHN PsiJl HAMIPSIKEHUM METaJLIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJIOB (HATPUM, KaTUH, KaJbIUH,
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:
U3y4YeHHe KOJIEKIIMU «MeTauibl U CIUIaBbD», 00pa3I0oB HEMETAJIOB, PEIICHHUE
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.

Pacuérel Macchl BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIUYECTBY
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

Ponps xuMum B o0GecrieueHnH SKOJIOTHYECKOH, SHEPTeTHICCKON B TTHIIEBOM
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 MAaTEpUANIOB: BAXKHEUIIIHME CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKIIMOHHBbIE MaTepualbl, KpacKu, CTEKIO, KepamuKa,
MaTepualbl AJisl AIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHE U MUHEPAJIbHbBIC
ynoOpeHus.



XUMUs ¥ 340pOBBE YEJIOBEKA: IIpaBUila HCIOJIB30BaHUS JICKAPCTBEHHBIX
IpenapaToB, IpaBuia OE30MACHOIO 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 TMOHATUN, TaK W TMOHATUH, SABISIOUIUXCS
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, SBJICHHUE.

@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, 3Kocuctema, 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 MaTepUaJIOB, CEIbCKOXO03MCTBEHHOE
IIPOU3BOJCTBO, [UIIEBast IIPOMBIIIIEHHOCTb, (dapmaneBTHYECKAS
IIPOMBIIJIEHHOCTD, POU3BOACTBO KOCMETUYECKUX MPENapaToB, IIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, JIEKTPOHHAs IIPOMBILIIJIEHHOCTb,
HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
XUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJIMEeTHbIM U TpeaMeTHbiM). HayuHo-MeToauyeckoil OCHOBOM Jist
pa3pabOoTKU TIAHUPYEMBIX PE3YJIHTATOB OCBOCHUSI IPOIPAMM CPEHETr0 0OIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEINICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUNW JUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIMMH LEIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHUTATEIBHOM JIEATETHHOCTH B COOTBETCTBHHM C
r'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTAMU U UJIeallaMHi POCCUIMCKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOpMAaMH M TIPABHJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMHE TIPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI KM HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEILHOM M TPAKTUYECKON IEATEIHHOCTU
O0Oy4YaromMXCs O peaanu3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS  OOYYaIOIIMMHCS  CBOUX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MIPABOIOPSIIKY;



MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENHOCTH NPHU CO3IaHUU
y4€OHBIX TPOCKTOB, PEUICHUN YYECOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJO0B YU€OHOU IEITEIILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJICIIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B O0JIACTU TECOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKH €CTh PEe3yJIbTaT
JUTUTEIIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M TO3HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanuze  wHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSX  COBPEMEHHOM
OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalluHd, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHME IMOCIEICTBHM 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOmroieHus1 mpaBuil 0€30MacHOro OOpalieHus C BEIeCTBAMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIUBUAYAJbHOTO M KOJUIEKTUBHOIO
0€30macHOro MOBEACHUS B CUTYAIUAX, YTPOXKAFOIINX 37JOPOBBIO M KU3HU JIIOICH;

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

5) TPyA0BOr0 BOCIIMTAHMS



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

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

MHTEpECca K MPAKTUIECKOMY U3yUEHUIO Mpo(eccuit pa3iuaHoro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYIY, JIIOASM TpyJla U pe3ybTaTaM TPYAOBOU JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJbHOW TPAcKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peanu3ainii COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIeCTBa;

6) 3K0JI0TNY€eCKOro BOCTIUTAHMS:

AKOJIOTMUYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOUHHKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKEHUW XUMUU I
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaroIIeu
IPUPOJHOMN Ccpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Msl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO TMPOTHBOCTOATH HICOIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS cnenuPUKA XUMHU KaKk HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUHN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3IaHUH IIEJIOCTHOTO
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
UMBWIK3aLMKU: B €€ T'yMaHUCTUYECKON HANpaBJIECHHOCTH U Ba)XHOM poOiM B
CO3JJaHUM HOBOM 0a3bl MaTepUadbHOM KYJIbTYPhl, PELICHUH TJI00aIBHBIX



po0JieM yCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W HDKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUM  MEAMIIMHBI,
o0ecrieueHNH YCIOBUM YCIEIIHOTO TPY/Aa U SKOJIOTMYECKH KOM(POPTHOM KU3HU
Ka)kJI0TO YWICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJO0B
MMO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTIOJIb30BaTh
MoJTydyaeMble 3HAHUsI JUIsl aHAJIU3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIero MUpa
U TPOUCXOASIIIMX B HEM U3MEHEHUW, yMEHUs JeiaTh OOOCHOBaHHBIC
3aKJTIIOUEHMS] HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS JAHHBIX C IIEJBIO
MOJIYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM IO XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TpYyJia B pa3IMUHbIX chepax mpodeccrnoHaabHON
NEATENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

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

3HAYMMBbIE 1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYArOIIUXCS
MEKIUCIUTIIMHAPHBIC (MEXIMpeIMETHBIE) oOIeHayYHbIe TIOHSATHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOpHs, HCCIeIOBaHHE, HAOIIOJCHHUE, H3MEPCHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpPCaJIbHbIC y4eOHBIE JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIC, PETYJIATHBHBIE), oOecreunBaronme GOpMUPOBAHUC
(G YHKIIMOHAIPHOM TPaMOTHOCTH Y COITMATLHON KOMIICTCHIIUHA 00yYarOIINXCS;

CITOCOOHOCTH o0 yJarommuxcs HCIOJIL30BaTh OCBOEHHBIE
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOMN MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJCHHUE YHHBEPCATbHBIMU
y4eOHBIMH  TO3HABaTEJIbHBIMHA, KOMMYHHUKATUBHBIMHM W  PETYJISITUBHBIMU
JICUCTBUSIMMU.



OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeHCTBUSIMM:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

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

OTpEeNeNATh LEeNu ACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUHU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHME TTOHATHUS JJIsI OOBSICHEHUS 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), BBIABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBIBaTh  MOJICIIbHBIC
IpeACTaBICHUS — XUMUYECKHM 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUUeckas (hopmyiia,
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 HcCIe0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOI'0 MO3HAHHUS BEIIECTB M XMMUUYECKUX
peaxkiuu;

dbopmynupoBaTh IEIM M 3a7a4d  KWCCJICIOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIE BOMIPOCHI B Ka4ECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JUISI (POPMHPOBAHKS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIbHOTO TUIAHUPOBAHUA M IPOBEACHUS
YYEHUUECKUX IKCTIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUSI HAOIIOAaTh 32 X0JI0M
MpoIiecca, CaMOCTOSTEIIBHO IPOTHO3UPOBATH €ro Pe3yibTaT, (HOPMYyJIHPOBATH
0000IIeHNST ¥  BBIBOJIBI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3yJIbTAaTOB
HCCJICIOBAHUSI, COCTABIISITh 0OOCHOBAHHBIN OTYET O MPOACIaHHON paboTe;



NpUOOpETaTh OMNBIT YYEHUYECKOM HCCIEA0BATENbCKOM M MPOEKTHOU
NEATeNIbHOCTH, MPOSIBISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIIEHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOJI0B O3HAHMUSI.

3) pabora ¢ nunpopMmaumeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYyYHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJIEpkKaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl MHTEpHETA), aHaTM3UpOoBaTh UHPOPMAITUIO PA3TUYHBIX BUIAOB U (GOpM
pECTABICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYNBOCTb;

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

npuoOpeTaTh OMBIT WUCIOJIb30BaHUs 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 CpEJCTBA Mpu paboTe ¢
XUMHYECKOW WH(pOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usndyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, OpMYIIbl, aO0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaTJISIAHOCTH.

OBiaeHne YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

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 PE3yJIbTATOB [TO3HABATEIBHON JIESITEIBHOCTH,
[OJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IIpH
BBITIOJTHEHUHA XUMHYECKOTO DJKCINEPUMEHTa, MPaKTUYECKOW paboThl 10
MCCJICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, PEaIM3aIlUU y4eOHOTO TPOEKTa U
(dbopMynHpoBaTH BBHIBOJABI MO pe3yjIbTaTaM MPOBENEHHBIX UCCICAOBAHUIN MyTEM
COTJIACOBAHMS TIO3UITNH B X0J1e 00CYK/ICHUSI 1 0OMEHA MHEHUSIMU.

OBJ1aileHNe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMH AeHCTBUAMU:

CaMOCTOSITEBPHO IUIAHUPOBATh U OCYLIECTBJISATH CBOK MO3HABATEIIBHYIO
NEATENbHOCTD, OINpeneas €€ Leau W 3aJadd, KOHTPOJHUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpEIaraéMblii aJIrOpUTM JEHCTBUU TIPH
BBITIOJIHEHUM YYEOHBIX M HCCIENOBATEeIbCKUX 3a/ad, BbIOUpaTh Haubolee



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

OCYILECTBIISATh ~ CAMOKOHTPOJb CBOEH  JEATENBHOCTH HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B (OPMHUPOBAHWUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPAKTHYSCKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
MIPUPOIHOU CpETE;

BJIAJCHUE CUCTEMOM XHMMHUYECKUX 3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToOM, OJJIEKTPOHHAas
o0oJloYKa aToMa, MOJIEKYJa, BAJIEHTHOCTh, DJIEKTPOOTPHUIATEIBHOCTD,
XHUMHYECKas CBsI3b, CTPYKTypHas popMyia (pa3BEpHYTas U COKpAIIEHHAS ), MOJIb,
MOJIIpHAasi Macca, MOJSIPHBIA 00BEM, YrIepOaHBIM CKeleT, (PyHKIIMOHATbHas
IpyIIa, paaukal, W30MEpHs, HU30MEPbI, TOMOJIOTUYECKUU PsiF, TOMOJIOTH,
YII€BOJI0PO/IbI, KUCIOPOA U a30TCOJEPKAIIUE COCTUHEHUSI, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS); TEOPUH M 3aKOHBI
(Teopus cTpoeHus oprannueckux Bemects A. M. BytinepoBa, 3aKOH COXpaHEHUs
Macchl  BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI  SA3BIK  XUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUHN, (PaKTOJIOTUIECKUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJYyYEHUU U 0€30MIaCHOM HCIOJIb30BAaHUH BAXKHEHIITNX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTePHbIC MPU3HAKHU TOHATHIA,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE NOHATUS MIPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJB30BaTh XUMHUECKYI) CUMBOJIMKY IS
COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEHIECTB W YyPAaBHCHWM XWMHYECKHX PEaKIIHH,



M3TOTABJIMBATh MOJAEIN MOJIEKYJI OPTaHUYECKUX BELIECTB JJIs1 MWILUTKOCTPALIUU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OpPraHMYeCKUX BEHIECTB IO HUX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCcy/Tpynne coeAuHeHUuN (yriIeBOJOPOAbI, KUCIOPOA M a30TCOIEpKAlllHe
COCIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS IO
cuctematnueckoit Homenknarype (IUPAC), a Takxe NpuBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIEeCTB (ITUJICH, MPOMUJIEH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULIEpUH, (eHOo, hopMaIbAeTHI, alleTalbAeT I, MypaBbUHAs
KHCJIOTa, YKCYCHAas KHCJIOTa, OJIEMHOBAasi KHUCJIOTa, CTEApUHOBAas KHCIOTA,
TII0K03a, GPYKTO3a, KpaxMall, eJUIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPENEsATh BHUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepH30BaTh COCTaB, CTPOCHHUE,
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,
rmIepruH, GeHo, arleTanbJAeTn]l, MypaBbHHAs U YKCYCHAas KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  LeJJII0JIo3a,  aMUHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXJAY HHUMH YPaBHEHMSIMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(hopMHUPOBAaHHOCTH YMEHUSA XapakTepu30BaTh HWCTOYHUKH
YIJIEBOJIOPOJTHOTO CHIphs (HepTh, TPHUPOIHBIA Ta3, yroiab), CHOCOOBI WX
nepepaboTKH U MPAKTHIECKOE IPUMEHEHHE TTPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHHUS 110 XUMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEIISCTBA WM MPOAYKTA
peaKIuu 10 W3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJIHOIO 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  (HaOJroJeHUWE, M3MEpPEeHHe, IKCIECPUMEHT,
MO/ICJIUPOBAHUE), UCTIOIb30BATh CUCTEMHbBIC XUMUUECKHUE 3HAHUS JIJIs1 IPUHATHS
pellIeHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAITUAX, CBA3aHHBIX C BEIIECTBAMM U UX
MIPUMEHEHHEM;



chOpMUPOBAHHOCTh ~ YMEHHMM  CcOOJNONAaTh  MpaBuia  MOJIH30BAHUS
XUMUYECKOW MOCYI0i U Ja00opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallleHusl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINOIHATH XUMHUYECKUI
AKCHEpPUMEHT (TIpeBpallleHus] OpPraHUYEeCKUX BEIECTB TMPU HArpeBaHUM,
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 JJA0OpaTOPHBIM O0OpYAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMme 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJU3HPOBATH XHUMHUYECKYIO
uH(OpMaIIMIO, TOJTYyYaeMYH U3 pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh YMEHUWM  COONIOJATh  TpaBUIa  DKOJOTHYECKH
11eJ1eCO00pa3HOro TOBEJCHUsI B OBITY W TPYIOBOW JESITEIHHOCTH B IEJNIAX
COXPAHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOJHOM Cpeabl, OCO3HABATH
OMACHOCTh BO3/ICUCTBHS Ha >KUBBIC OPraHU3MBbI OMPEACIEHHBIX OPraHUYECKUX
BEIEeCTB, MOHUMasi cMbIca nokaszatens [1JIK, moscHsATs Ha nmpuMepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAIICHUS] UX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJI0BEKa,;

JUIsL 00YYaIOIKUXCS ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBSI: YMECHUE
IPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX IO3HAHHS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

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

dbopmy.
11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS Kypca «OOmas v HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYCCKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (DOPMHUPOBAHMM MBIIUICHUS W KYJIBTYPbl JIUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOJAMMOW ISl PEIICHHUS MPAKTHUYECKUX



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

BIIQJICHUE CUCTEMOM XHWMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINE MOHATHS (XMMHUYSCKHH 3JIEMEHT, aTOM, M30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBbHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
CBS3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOIHAS), KpUCTALTUYECKas
pemeTKa, TUIhl XUMHUUECKUX PEAKIINM, paCTBOP, dIECKTPOIUTHI, HEAJICKTPOJIUTHI,
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 IIPEBPAILCHUS SHEPTUU
P XUMHUUYECKUX PEeaKIusx), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3bIK XUMUH,
MHUPOBO33PECHUYECCKUE 3HAHUS, JCKAIIUE B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEMHOCTU XUMHUYECKHUX SBJICHUH, (PAKTOJOTHUECKHE CBEJICHUSI O CBOMCTBAX,
coCTaBe, TMOJy4YeHHMH M  OE30MaCHOM  MCIOJIb30BAHMHM  BaKHEUIIIHMX
HEOPTraHUYECKUX BEIIECTB B OBITY U MIPAKTHUYECKOMN JCATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEepPHbIC MPU3HAKU TMOHATHH,
yCTaHABJIUBAaTh UX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS TTPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpPAICHUIT;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (GOpMyJ BEIIECTB H ypaBHEHUM XMUMHUYECKUX PEAKIUH,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OT/ICJIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIi ra3, yrieKUCIblid Ta3, aMMHaK,
raméHasi u3BeCTh, HeraléHas u3BeCTh, IUThEBAsI CO/la, TUPUT U JIPYTHE);

chOpMHUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M  CTCICHb
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B COCIUHEHHUSIX PAa3IMYHOTO COCTaBa, BUJ
XUMUYECKOW CBsI3U (KOBaJEHTHasi, MOHHAsA, METAJUIMYECKAasl, BOJOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOTO BEIIECTBa
(aTomMHasi, MOJIEKYJISIpHAsl, HOHHAS, METAJJIMYECKas ), XapaKTep Cpe/bl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHU yCTaHaBJIMBAaTh MPUHAJIC)KHOCTD
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 YMEHHIA PACKPBIBATH CMBICI TIEPHOUIECKOTO 3aKOHA
J. W. MenngeneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATHU3UPYIOUIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DSJIECKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil cuUCTEMbI
xuMudeckux aneMentoB JI. M. MennerneeBa, MCHOib3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE  OpPOUTANM»,  «IHEPreTHYECKHE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTMHEHUN
10 nepuoaaM u rpynnam Ilepruoandeckoi CUCTEMbl XUMUYECKUX IIEMEHTOB /.
H. Menpaeneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIHIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPXKIATh CYIECTBOBAHUE TEHETUYECKON CBSI3U MEXK]ly HEOPTaHWYECKUMU
BEII[ECTBAMU C TTIOMOIIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUITUPOBATh XUMUYECKUE PEAKIIUH TIO
Pa3IMYHBIM TIPU3HAKaM (YUCIY U COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
ety peakiuu, N3MEHEHUIO CTENIEHEeH OKUCIICHUSI AJIEMEHTOB, OOPAaTUMOCTH
peaKkIny, y4acTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHUS PEAKIIUN PazIMYHbBIX
TUTIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peakIuii HOHHOTrO OOMEHa,
YUUTBIBAsI YCIIOBUSA, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHMH MPOBOJUTH PEAKIMH, MOATBEPKIAONINE
KayeCTBEHHBII COCTaB pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, pPaclo3HaBaTh
ONMBITHBIM  MYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOpPraHMYECKUX BEIIECTB;

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

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

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUUYECKHUE IPOIECCHI,
JIeKaIKue B OCHOBE MPOMBINIJICHHOTO MOJIYYEHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke cPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIMMX HAyYHBIX MPUHIIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYHCICHUS C HUCIIOIH30BAHUEM
MOHATHS «MACCOBAas TOJISI BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUN 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 peakiiii Ha OCHOBE 3aKOHOB COXPAHEHMS MacCChI
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  coONOJaTh  MpaBuia  MOJIb30BaHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl ¢ BEleCTBAMHU 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
WHIUKATOPA, BIUSHUE Pa3TMYHBIX ()aKTOPOB HA CKOPOCTh XMMUYECKOU PEaKIIHH,
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
Oe3zomacHocTH mpu  oOpalieHHd ¢  BellecTBaMH U JIabOpaTOPHBIM
000py/I0BaHUEM, MPEJCTABIATh PE3YIbTAThl XUMHUUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIUA M (PopMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJU3HPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOJIYYaeMYH U3 pa3HbIX HMCTOYHHUKOB (CpelIcTBa MacCOBOM
KOMMYHUKalN, MHTEpHET U IpyTux);

chOpMUPOBAHHOCTh yYMEHHUHM  COONIOAATh  TpaBUIa  DIKOJOTHUYECKH
11eJ1eCO00Pa3HOr0 TOBEJICHUsI B OBITY W TPYAOBOW JESITEIHHOCTH B IEJNIAX
COXPAHEHHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOJHOU Cpejibl, 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 00YYAIOIIKUXCS C OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JI0POBBS: YMECHHUE
MPUMECHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IO3HAHHS BEIIECCTB U
XUMHYECKUX SIBJICHUI;

JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIMMXCSA: YMEHHE HCITOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 0003HaueHul JI. bpaiins s 3amucu XuMUIeCcKuX

dbopmy.
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Koumn4yecTBo yacos
Ne KoHTpoJIb DJIeKTPpOHHBIe HU(POBBIE
Tema ypoka P IIpakTu4ec P p
n/n Bcero HbIE o0pa3oBaTe/ibHbIE PeCypChl
KHe padoThl
padoThI
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
9 Teopust CTpOEHHUSI OPraHUYECKUX COCTUHEHUN A. 1
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o KI1acCUPUKAIUA OPTAHUICCKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1
TpPUBHUAJIbHbIC HA3BAaHUSI OPTAHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN Psi 1
5 Mertan u 3TaH — NpoCTEUIIe NPeACTaBUTEIH 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTWIEH U MPOIUJIEH — MPOCTEUIINE 1
MIPE/ICTAaBUTENIH aJTKEHOB
8 [Ipaktuueckas paborta Ne 1. «Ilomyyenue stunena u 1 1
W3YYEHHUE ero CBOMCTBY
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonyyeHne CHUHTETUYECKOTO KayuyKa U pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 FOMOJIOTHUECKUHN psil. ALIETHIIEH — IpOCTeHInit
MIPE/ICTaBUTENb aJIKUHOB

11 Brruncnenus o ypaBHEHHUIO XUMHYECKOW PEaKIINH

12 Apenbl: 6eH30J1 U TOJIyoJl. TOKCHYHOCTH apeHOB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MPUHAUIEKAIIUX K Pa3IMdHbIM KilaccaM
[TpupoiHBIE UCTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
HeTh ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa no pasaeny «YTiaeBoa0pOIbDy

17 [IpenenpHble OTHOATOMHBIE CIMPTHI: METAHOI U
3TaHoJI. BosopoiHast cBsI3b

18 MHOroaToMHbI€ CIIUPTHI: STUJIEHITIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbL, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMalbAerua U aleTallbIeTu .
AnetoH

21 O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa

22 YKCYCHOM KHCIIOTBI»

23 CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
MIPEJICTAaBUTENIH BBICIIMX KapOOHOBBIX KHCIIOT

24 MpUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEHCTBUE

o5 CnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX
KHUCTOT. ['MIpoan3 ClI0KHBIX 3PUPOB

26 JKupsl: THAPOIN3, MPUMEHEHHE, ONOJIOTHIeCKas
POJIb KHUPOB

97 VYrneBojpl: cocTas, kiaccuukamus. Baxueinue
MPEeACTaBUTENM: TIIFOK03a, (PPYKTO3a, caxapo3a

28 Kpaxman u niemono3a Kak MprupoIHbIE TTOTUMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopcoaepxanme opraHuuecKue
COEJIMHEHUS

30 AMMWHBI: METHJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE

31 COCTMHCHUS, MX OMOJIOTMYECKOE 3HAUCHHE.
IlenTuael

39 benku kak mpupoHbIe BBICOKOMOJICKYIISIPHBIE
COEIMHEHUS

33 OcHOBHBIE IOHATHSA XUMHH BBICOKOMOJIEKYISIPHBIX

COEIMHEHUN




34

OcCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX
coenuHeHun. [lnacTtmaccsl, kKaydyky, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

Kountpoa
bHbIE
padoThI

IIpakTuye
CKHe
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema
xuMHuueckux anemeHToB Jl. 1. Menaeneesa, nx
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB ¥ UX COSMHEHUH TI0 TPYIIaM U
nepuoaaM. 3HaueHUE NEPHOTUICCKOTO 3aKOHA 1
CHUCTEMbI XUMHUUYECKHX djieMeHToB [[.M. MenneneeBa
B Pa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XUMUYECKast CBSI3b, €€ BHJIBI;
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB. CreneHb
okucineHus. BemectBa MOJICKYJIAPHOT'O U
HEMOJICKYIIAPHOTO CTPOCHUA




[TonsTue o gucnepcHeix cucreMax. CTUHHBIE U
KOJUTOMJIHBIE PaCTBOPBI. MaccoBast 107151 BEIIECTBA B
pactBope

Knaccugukanus 1 HOMEHKIATypa HEOPraHHUECKUX
CoeIMHEHUN. ['eHeTnyeckas CBs3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Krnaccudukanus XuMHUYeCKUX peakuuii B
HEOPraHMYeCKON U OPraHn4ecKo XUMHH. 3aKOH
COXpaHEHUsI MACCHI BEIECTB; 3aKOH COXPAHEHUS U
MIPEBPALIEHUS PHEPTUN ITPU XUMHUYECKUX PEAKLIHSIX

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue pa3muaHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIUID)

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIopoiHOM Toka3zatese (pH) pactBopa. Peakmuu
HOHHOTO OOMeHa. ['uaAponN3 OpraHuYecKux 1
HEOPraHMYECKHX BEIECTB

12

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
[TonsaTHe 006 3MeKTpOIM3E PACIIABOB M PACTBOPOB
coJien

13

KonTponsnas pabota no pazaeny «Teoperuueckue
OCHOBBI XUMUI




Meramisl, ux nonoxenue B [lepuoauueckoit
cucTeMe XxuMuieckux asementoB J[. 1. Menneneesa

14
1 0COOCHHOCTH CTPOCHHS aTOMOB. O0mne
¢u3nvecKkrue CBOMCTBA METAIIIOB

15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN DS
HaIpsHKEHUHA METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpUii, KUK, KaJIBINN, MAarHAN, aTFOMUHNAN) U UX
COoeqUHEHNN

17 XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeqUHEHNN

18 XUMHYeCcKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COEeIUHEHNN

19 [IpakTuueckast padota Ne 2. "Pemenne
AKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «MeTtamib"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi

20 cucteMe XxuMu4aeckux syemenToB . 1. MenaeneeBa
1 0COOCHHOCTH CTPOCHHUSI aTOMOB
®du3nYecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS

21 HEMETAJJIOB (Ha MpuMepe KUCIOpoa, Cephl,
docdopa u yrnepona)

29 XHWMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI U MX

COEIMHEHUN




XUMHUYECKUE CBOMCTBA a30Ta, hocdopa u ux

23 .
COCTMHEHU I

24 XHWMHUYECKUE CBOMCTBA yIJIepoJa, KpEMHUSA U UX
COEIMHEHU I

o5 [IprumeHeHne BaXXHENIINX HEMETAIUIOB U UX
COEJIMHEHU I
O06o01eHre U cucTeMaTu3alius 3HaHui 1Mo TeMe

26 «Hemeramuery. BerauciaeHus o ypaBHESHUSIM
XUMHUYECKUX PEAKIIUN U TEPMOXUMHUUECKHE PACUETHI

97 [IpakTnueckas padota Ne 3. «Pemienue
SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe "HemeTambi'"»

28 KonTtponbHas padoTa mo teMam «MeTauibl» u
«HemeTtamneiy/Beepoccuiickas nmpoBepouHas padbora

29 Heopranunueckue u opraHu4ecKue KUCIOTHI.
Heopranunueckue u oprannueckue OCHOBaHUS
AmboTepHbIE HEOPraHUYECKHE U OPTraHUYECKUe

30 coenuHeHus. [ eHeTHuecKas CBSI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEILEeCTB
Ponp xumun B o0ecrieueHu 3KOJIOTHIECKOH,

31 JHEPreTHUeCKO U MUIEBOI 0€30MacHOCTH,

Pa3BUTUH MCIUTTUHBI




39 [IpencraBnenus 06 oOMMX HAYYHBIX TPUHITUIIAX 1
MPOMBIIIJICHHOTO TIOTYYeHHs BAKHEHIITNX BEIIECCTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1

34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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