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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma mo XUMHM Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanuu B Poccuiickoit @eaepaunn», TpeOOBaHUM K pe3yibTaTam
ocBoeHMs (enepaTbHOil  00pa30BaTEIbHON MPOTPAMMBI  CPEHETO OOIIEeTo
oopazoanus  (POIl  COO), npencraBienHsix B DenepanbHOM
rocymnapcTBeHHOM oOpa3oBarenbHoM craHgapre COO, ¢ yuérom Konmenmmu
npernojaBaHus  ydyeOHOro nmpeamera «XuUMHUS» B 00pa30BaTENIbHBIX
opranm3zaiuax  Poccuiickorn — ®dexepauuu,  peaM3yIOUIMX  OCHOBHBIE
oOpa3oBaTeIbHbIe TPOrPAMMBI, 1 OCHOBHBIX MOJNOXKEHUN «CTpaTeruu pa3BUTHUs
Bocriuranuss B Poccmiickon ®enepaumu Ha nepuomy o 2025 roxma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MpOrpaMMbl IO XUMUHU, K ONPEIETECHUIO
oOuiell crparerud OOy4Y€HHs, BOCHHMTAHMS W Pa3BUTUS  00yYaromuXcs
cpeactBaMu ydyeOHoro mpenmera «Xumus» st 10-11 kmaccoB Ha 6a3oBOM
YPOBHE COCTaBWIM  KoOHUenTyaidbHble mnonoxkenus PIoC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIE€JI€H, COAEp)KaHMs, PE3yIbTaTOB OOYy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpPraHU3allNK, SIBISETCS HEOTHEMJIEMOW 4YacThl0 HUX
o0pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM H3TAalOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro 0O0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUSA 3aKOHOB NPUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH
KyJIbTYphl YEJIOBEKA, a TaKKE 3KOJOTMYECKHM OOOCHOBAaHHOIO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U MIPUPOAHON cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHue
oOydJarolmmxcss Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS CpPEACTBAMHU
yueOHOro mnpeamera «XuMHUSA», COAEpPKAHUE M TOCTPOEHHE KOTOPOro
OIpeZeNeHbl B MPOrpaMMe MO XUMHUHU C YYETOM CIeUU(DUKH HayKH XUMHH, €€
3HAUEHHUA B O3HAHUU NPUPOABI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNedl W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI CpelHero obmero obOpa3oBanusi B Poccuiickoi
Qenepauum.

XHUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK MIPaeT 0coOyIO poJib B
COBPEMEHHOW I[MBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepUaJbHOU
KyabTypbl. OHa BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAay4YHOI'O  MBIIUJIEHUS, B  CO3/IaHUE IEJIOCTHOTO MPEACTaBIEHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE TMPUPOJAbl M YEJIOBEKa, KOTOpPOE
dopMupyeTcss B XMMUHM Ha OCHOBE IIOHMMAHHS BELIECTBEHHOI'O COCTaBa
OKPYXaIOIEro MUPa, OCO3HAHUS B3aUMOCBSI3H MEXKIY CTPOCHHEM BEILECTB, UX
CBOMCTBaMHU U BO3MOXHBIMH 00JIaCTSIMU PUMEHEHHS.

TecHo B3aMMOAEHCTBYS C JOPYIrMMH €CTECTBEHHBIMU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOU KYJIbTYPhl, HEOOXOJIUMBIM YCIOBUEM
YCHEMIHOTO TpyJa U KU3HM Kaxaoro uieHa obuniectBa. CoBpeMeHHash XUMUs
KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTMM HampaBlieHa Ha
pelieHre ria00agbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOW, MUIIEBOM, SKOJOIMYEeCKOM O€30MacHOCTH U
OXpaHbl 310POBbSI.

B coorBercTBuUM € OOIIMMH LEISIMU M NPUHLUUIIAMH CPEAHEr0 OOIIEro
oOpa3zoBaHus cojepxkanue npenmera «Xumusi» (10-11 kmaccel, 0a30BbIi



YPOBEHb HU3y4Y€HHUSI) OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa OOUIEKYIbTYPHYIO
MOJArOTOBKY  oOydarouiuxcs,  HEOOXOIAMMYK UM  JUIi  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B JKU3Hb COLMyMA,
MPOJOJKEHU O00pa3oBaHMsI B  pa3IMYHBIX OOJACTAX, HE CBA3AHHBIX
HEIMIOCPEACTBEHHO C XUMHUEM.

CocTaBnsolluMU  TIpeAMeTa  «XUMHUA» SBISAIOTCS 0a30BbIE KypChl —
«Opranuueckas xumus» U «OOmias M HeopraHuyeckas XHMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpP’KaHHUsl KOTOPBIX SBJSIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAHUH M0 HEOPraHUYECKON XUMUU (C BKIIOUEHUEM 3HAHUM U3 001Iei
XUMHUH) U OpraHu4eckor xumMuu. @opMupoBaHUE JAaHHOW CUCTEMbl 3HAHUI IPU
M3YYEHUU TpeIMeTa O0eCrneYrMBaeT BO3MOXKHOCTb PACCMOTPEHUS BCEro
MHOrooOpa3usi BEIIECTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB M TEOPUI XUMHUH.

CrpykTypa coaepxxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» c(hOpMUpPOBAaHA B NPOrpaMMeE MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K M3YUYCHHIO Y4YEeOHOro marepuasia u 00YyCJIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPa3BUTHEM 3HAHUM HA  ONPEAECIEHHBIX
TEOpPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMyecKOM XUMHUU BEIIECTBa
paccMaTpUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUI, a TaKKe Ha YPOBHE CTEPEOXHMMHUYECKHUX M DBJIEKTPOHHBIX
MPEACTABICHUA O CTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAKOTCS B Pa3BUTUM — OT YIVIEBOAOPOAOB JO  CJIOKHBIX
OMOJOTMYECKH AaKTUBHBIX COEIUWHEHUMUA. B Kypce opraHudeckoil XuMHUu
MOJIy4alOT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs TE€pPBOHAYAJIbHbIE TMPEACTABICHUS O XWUMHUYECKOW CBSA3W,
KJIAaCCU(DUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTU CBOWCTB BEUIECTB OT
UX CTPOEHUS, O XUMUYECKON peaKInHu.

[lon HOBBIM yriaoMm 3peHuss B mIpeaMere «XumHs» 0a30BOro YpOBHS
paccMaTpUBAETCsl M3YYEHHBbI Ha YpPOBHE OCHOBHOrO 0OOILIEro oOpa3oBaHUs
TEOpETUYECKU MaTepuan W (AKTOJOTMYECKHE CBEACHHMS O BEIIECTBaX H
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 Heopranmdeckas
XUMHS» 00Yy4aroUMCs MPEIOCTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
MEPUOJUYECKOrO0 3aKoHa C OOILIETEOPETUYECKHX W  METOJO0JIOTMYECKUX
MO3ULUHI, TIIY0)Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKoHa —
oT 00001aroIIel 10 OOBICHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BeEIIECTBaX, HX COCTaBe,
CTPOEHUH, CBOMCTBAX W NMPUMEHEHUHU, & TAKKE O XUMUYECKUX PEAKLUMSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnonHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJACP/KAHMUS, HMEIOIIMMH KYJIbTYPOJOTHYECKUA U
MPUKJIAJAHON XapakTep. DTU 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3HU
XUMHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKON JeATEIbHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K MpollecCy TBOPYECTBA B OOJACTH TEOPUM M MPAKTHUYECKHX NPHIIOKEHUH
XUMHUH, T[OMOral0T BBITYCKHUKY OpPHUEHTUPOBAThCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMUMBIX MpoOJeMax, CBA3aHHBIX C XHMHEH, KpPUTUYECKU
OCMBICIMBATh HWH(GOpMAIMI0 U NPUMEHATh €€ ISl TONOJHEHUS 3HaHWUM,
pElICHHs] MHTEJUIEKTYalbHBIX UM JKCIEPUMEHTATIbHBIX HCCIEI0BATEIbCKUX
3amay. B nenom copepkaHue ydyeOHOro mpeamera «XHUMHs» JAHHOTO YPOBHS
U3YYEHUS]  OPUEHTUPOBaHO  Ha  (OpMHpPOBAHHE y  OOyYarolUXCs
MHPOBO33PEHYECKON OCHOBBI ISl TOHUMAHUS (PUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepuaibHOE  €IMHCTBO HEOPraHMYECKOr0 UM OPraHUYeCKOro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHEM, MIO3HABAEMOCTh



MIPUPOAHBIX SBJICHUNA IMYTEM SKCHEPUMEHTA U PELICHUS MPOTUBOPEUUNA MEXITY
HOBBIMM (paKTaMH U TEOPETUYECKUMU MPEINOCHIIIKAMH, OCO3HAHUE POJIU XUMHUHU
B pEUIEHUH OHKOJIOTMYECKHMX MpolsieM, a Takke MnpodieM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JAHHUS HOBBIX TEXHOJOTUH U
MaTepHUaJoB.

B nmnaHe pemeHus 3amady  BOCHUTAHUS, Pa3BUTHS M COLMAIA3ALUU
0o0y4YaroImMUXcsd TPUHATHIE MPOrpaMMON MO XMMHMH IMOAXOAbl K ONpPENeNCHUIO
COJEP)KaHUSI M TOCTPOEHUS MpeAMeTa NpelycMaTpUBaloT (QopMUpOBaHUE
VHUBEPCAIbHBIX Yy4YEOHBIX JEUCTBUI, HMMEIOMMX 0a30BO€ 3HAUEHUE s
pa3NMYHBIX BHUJOB JACSATEIBHOCTU: PEIICHUs NpoOsieM, MOKMCKa, aHalu3a U
o0paboTku  uH(OpMAIMK, HEOOXOAUMBIX JUIsI MPUOOPETEHHUS  OMbITa
MIPAKTUYECKOM M HCCIEA0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XKHOE
MECTO B TIO3HAHUU XUMUH.

B mpaktuke mnpenopaBaHus XMMUU KaK Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs, TaKk W Ha YpPOBHE CpeIHEro oO0uiero oO0pa3oBaHus, MpH
OINPEACIICHUHN COJIEPKATEIIbHON XapaKTEPUCTUKU IeJIed M3y4YeHHs MpeaMeTa
HaIlpaBJI€HUEM [EPBOCTENEHHON 3HAYMMOCTH TPAJAMLMOHHO MPU3HAETCSH
dbopMupoBaHHE€ OCHOB XHMHYECKOM HayKM Kak O0OJIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUA, MPAKTUYECKOW JEATENbHOCTH 4YEIOBEKAa M KAaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBOM KyJbTYpbl. C METOIMYECKOM TOUKM 3PEHUS TaKOH
MOJIXOA K OINpENeNeHUu0 Leled Hu3ydeHUs NpeaMera SBIAETCA BIOJIHE
OIpaB/IaHHBIM.

CorniacHO JaHHOM TOYKE 3pEHHUs TJABHBIMHU LIEJSIMU MU3YYEHUs MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (QopMHpOBaHME CHUCTEMbl XUMHUUYECKHUX 3HAHUN KaK BaKHEHIIeH
COCTaBJIAIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHbI MHpa, B OCHOBE
KOTOpPO# JIeKaT KIIOUEBbIe NOHATHUS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUHU XUMHH, OCBOCHHUE S3bIKa HAyKH, YCBOEHHE M IIOHUMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa,
03HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHMEe W pa3BUTHE NPEACTABICHUA O HAYYHBIX METOAaX
NO3HAHUSI BEIIECTB M XHMHUYECKUX pEaAKIHUi, HEOOXOIUMBIX s
OpUOOpETeHHs] YMEHUM OpHEHTHPOBATHCS B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
TIOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB  JACATEIBHOCTH, CBSI3AHHBIX C
HAOJIOICHUEM U OOBACHEHHMEM  XHMHUYECKOI'0  JKCIIEPUMEHTA,
coOJIr0IeHUEM TMpaBuil 0€30MacHOr0 0OpaIlleHHsI C BEIECTBaMHU.

Hapsiny ¢ sTuM, conep:karelbHas XapakTepUCTUKA LeJIed W 3axay
M3Y4YEHHS MpEeAMETa B MPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHCTEME CPEAHEro OOIIero
oOpa3oBaHus. CerogHsi B MpenoiaBaHUM XUMHUH B OOJbIIEH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEpKaHUs  00y4yeHwus,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKAa 00HI€00pa3oBaTeIbHON
OpraHu3alMy, BIJACIONIEr0 HE Ha0OpoM 3HaHWM, a (YHKIHOHAIBHOU
IPaMOTHOCTbBIO, TO €CTh CIOCO0AMH M YMEHHUSIMU aKTUBHOI'O MOJTYY€HUsI 3HAHUN
Y IPUMEHEHUS UX B peaIbHOM KU3HU JJI PEIICHHs MPAKTUYECKUX 3aad.

B cBs3uM Cc 3TUM OpH M3Y4YEHHM MpeameTa «XUMHUS» JTOMUHHUPYIOUIEE
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3a]1a4M, KaK:

aganranys OOy4YarolMXCAd K YCIOBHSM JHUHAMUYHO Pa3BUBAIOLIEIOCS
Mupa, (OPMUPOBAHME HWHTEIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K



caMO00pa30BaHUIO,  COTPYAHUYECTBY,  CAMOCTOATEIBLHOMY  IPUHATHUIO
IPaMOTHBIX PEHICHWHA B KOHKPETHBIX >KM3HEHHBIX CHTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

dbopmupoBaHue y OOydYarOUIMXCs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETCHIINI), UMEIOIINX YHHUBEPCATbHOE 3HAYCHHE JJISl PA3IMYHBIX BHUIOB
NEeATeNTbHOCTU: pelIeHUs] MpoOjeM, TOMCKa, aHaiu3a U 00paboTKu
uHpopMaly, HEOOXOJUMBIX JJIsI TPUOOPETEHHs] OMbITa JACSITEIBHOCTH,
KOTOpas 3aHUMAeT BaXHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE JJII OLEHKH C
MO3ULMKA 3KOJIOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTAHU3M YEJIOBEKA U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX NHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM O00y4YaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh
HOBBIC 3HAHUS N0 XMUMHH B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTMU MJi1 TMOHCKAa U
aHanu3a Yy4eOHOW M HAay4YHO-TIONYJSIPHOH HMHPOPMALUU XHUMHUYECKOTO
COJIEPIKAHMS;

dbopmMupoBaHHEe U pa3BUTHE Y OOYYAIOUIUMXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIIJIEHUS, HAOJII0AAaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOIWMBI, B YAaCTHOCTH, MPHU I[JIAHUPOBAHUU U
MPOBEJCHIUH XUMHUYECKOTO HKCIIEPHUMEHTA;

BOCIIUTAHUE Yy OOydYalomMXcd YOEKIEHHOCTH B T'yYMaHUCTHYECKON
HaIPaBJI€HHOCTH XUMUH, €€ BaXHOW POJIM B PEIICHHM TII00aIbHBIX MPOOIeM
PaLMOHAIBHOT'O MPUPOIONOJIb30BAHUS, MONOJIHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHUsT MPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJIUMOCTH
OEpeXHOro OTHOIIEHHWS K TMPUPOJE M CBOEMY 3J0pPOBbIO, a TaKke
NpUOOpPETEHNs] OIbITa HCIIONB30BAHUS TONYYCHHBIX 3HAHUHA IS TPUHATHSA
IPaMOTHBIX PEIICHUH B CUTYAIUsIX, CBA3aHHBIX C XUMHUECKUMH SIBIICHUSMHU.

B yuyeOHOM miaHe cpeaHero oOuIero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOro YpOBHS BXOJIUT B COCTaB HpeaMeTHOM obnactu «EcTecTBeHHO-
HAy4YHBIC TIPEIMETHIY.

OO6miee yucino 4yacoB, OTBEACHHBIX JUIsl M3YYEHHs] XUMHHM, Ha 0a30BOM
YpOBHE cpeaHero oduiero oopazoBanusi, coctapiser 68 yacon: B 10 kiacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 wyaca (1 wac B Hemeno).



COAEPKAHUE OBYUEHUA
10 KVIACC
OPT'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHMYECKOM XUMHUHU

[Ipeamer opranMyeckoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE
B IMOJIyYEHHH HOBBIX BEIIECTB U MaTepHaIOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHenud A. M. bytiepoBa, €€ OCHOBHbIE NOJOKEHUA. CTPYKTYypHBIE
(opMyJbl OPraHMYECKUX BEIIECTB. ['oMoiiorus, n3omepusi. XuMHU4YecKasi CBA3b
B OPraHUYECKUX COEIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenue 0 KJ1accuuKanuu OpPraHUYEeCKUX BEIIECTB.
HomMmeHnknaTypa opraHu4eckux COeIMHEHUN (CUCTEMaTUYeCcKas) U TPUBUATIbHBIE
HAa3BaHMsI BKHEUIINX MTPEICTABUTENEN KIACCOB OPTaHMYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3yY€HHUs BEIIECTB M UX NPEBPALLECHHIA:
O3HaKOMJIEHHE ¢ 00pa3llaMu OpPraHMYeCKMX BEUIECTB M MaTepuajlaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKHX BEILIECTB, HAOIIOJECHUE U
OMHMCAHWE JEMOHCTPALMOHHBIX OIBITOB MO NPEBPALICHUIO OPraHUYECKUX
BEILIECTB NIPU HarpeBaHuu (TJIaBJIeHUE, OOYTIMBAHUE U TOPEHHUE).

Yraesoaopoast

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHMU psa. MeraH m 3TaH —
IPOCTEUIINE MPEACTABUTENN aJKAHOB: (DU3MUYECKME M XUMHUYECKUE CBOICTBA
(peaku 3aMeUIeHUs] W TOPEHUs), HAXOXKACHHE B NPUPOJE, IMOIYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSA. DTUIEH U NPOIUIICH
— IpOCTENIINE MPEICTABUTENN AIKEHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA
(peaku TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, THIpATalUd, OKHUCICHUS U
MOJIUMEPHU3AIINH), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyragueHn-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHeHIne
XUMHYECKUE CBOICTBA (peaxuust MOJIMMEPU3AIUN ). [Tonyuenue
CUHTETHUYECKOr0 KayuyKa 1 pEe3HHBI.

AJNKMHBI: COCTaB M OCOOEHHOCTHM CTPOEHHMS, TOMOJIOTMYECKUU psI.
AleTWIEH — TMPOCTEHIINN MPEACTABUTENL AJKUHOB: COCTaB, CTPOCHHUE,
¢uznueckue M XUMHUYECKHE  CBOWMCTBAa  (peakuuu  TUIPUPOBAHMS,
raJIOreHUPOBAHUA, TUAPATALINN, TOPEHUS), TOTYYEHUE U IPUMEHEHHE.

Apensl. benzoin: coctas, cTpoeHue, pU3NUECKUE U XUMHUYECKUE CBOMCTBA
(peakMu rajJoreHMpoBaHUST W HUTPOBAHMS), MOJYYEHHUE U NPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, pusuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NoNyueHue u npumereHnue. TOKCUUHOCTD
apeHOB. ['eHeTndecKkas CBSA3b MEXIY YIVIEBOAOPOAAMH, NMPUHALIEKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHbIE MCTOYHHMKHM YIIIEBOAOPOAOB. lIpuUpOaHBIN Tra3 M MOMYTHBIE
He(dTauble Ta3bl. HedTh 1 €€ npoucxoxaenue. CrnocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KaTalUTHUECKHid), muposn3. [IpoayKThl
nepepaboTku HePTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHblii yroibs 1 IpOAYKTHI €ro nepepadboTKH.

DOKCHEepUMEHTAJIbHBIE METO/bl HW3YyYEHHUs BEIIECTB M UX NPEBPALLCHMIA:
O3HaKOMJIEHHME € OOpa3laMy IUIaCTMACC, KaydyKOB M PE3WHBI, KOJUIEKIUU
«Hedtb» u  «Yroap», MOACIUPOBAHUE MOJIEKYJ  YIJIEBOJOPOJIOB U



raJIOr€HONPOU3BOAHBIX, MPOBEACHUE IPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yUYEHUE €ro CBOMCTB.

Pacuérnsle 3agaum.

BblunciieHdst 1Mo ypaBHEHUIO XMMHUYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOIO BEIIECTBA WJM MPOJYKTa PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BELIECTB WJIM IPOIYKTOB
peakiun).

Kucnopoaconepxamue opranuieckue coeJuHEeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHI. MeETaHOA W 3TaHOJ: CTPOECHHE,
(¢u3nuecKkue M XUMHUYECKHME CBOMCTBa (peakiUu C aKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOIaMH, TOPEHHUE), NpUMEHEHHE. BoJopoaHble CBA3M MEXITY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJa HA OPraHU3M YeJIOBEKa.

MHoroaToMHble CHUPTHL. OTWICHIJIMKOIb M TJIULEPUH: CTPOEHHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBAa (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl peaklus Ha MHOTOATOMHbIE crUpThl). JleiicTBue Ha
opranusM yesnoBeka. [ [pumeHenue ramuueprHa U 3TUICHTJIUKOJIS.

®deHoN: CTPOCHHE MOJIEKYJIbl, (PU3NUEeCKue U XUMHUUYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue denona.

Anpnerunpl M kemownwvl. DopManbleruj, aueTalabAeruil: CTPOEHUE,
(¢u3nuecKknue U XMMUYECKUE CBOMCTBA (PEaKLMU OKUCIEHUS] U BOCCTAHOBIICHMS,
KAueCTBEHHbIE PEAKIMH), OJYUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ielbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas H
YKCYCHAasi KUCJIOTBI: CTpO€HUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
obume s Kiacca KHCIOT, peakius ATepupuKaluu), TMOJy4YeHUEe U
npuMmeHeHue. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI KaK MPEACTaBUTENH BBICIIUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KApOOHOBBIX KHCIOT, HX
MOIOLIIEe EUCTBHUE.

CnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mupoinus
cnoxHbIX 3¢pupoB. Kupsl. ['mapomus xupos. IlpuMeHeHune KHUPOB.
buonorunueckas posb KUpPOB.

VYraeBoabl: cocTaB, KiaccupuKanus —yrjieBoaoB (MOHO-, [U- U
nonucaxapunabl). [roko3a — TpocTeMIni MoOHOcaxapua: OCOOECHHOCTH
CTPOEHUSI MOJIEKYJbl, (PU3NYECKHE U XUMUUYECKHUE CBOMCTBA (B3aUMOJIEUCTBUE C
ruapokcuaom Meau(Il), okucienne aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIIOKO3bl), HAXOXKJICHUE B MPUPOJIE, TPUMEHEHUE,
ouonorudeckas poiab. @orocuntes. OpyKTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemitono3a Kak npupoaHble noiuMmepbl. CTpoeHrne Kpaxmasia u
HeoNIo3bl.  PU3MUECKME W XUMHUYECKHME CBOMCTBA Kpaxmaya (THUApPONIH3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAJIbHBIE METO/bl HM3yYEHHUs BEIIECTB M UX NPEBPALLCHHIA:
MIPOBE/ICHNE, HAOJIIOIEHUE U ONUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbBIE PEAKIIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHONA
okcusiom meau(Il)), MHOroaTOMHBIX COUPTOB (B3aUMOIEHCTBHUE TIIUIEPUHA C
ruapokcuaom Menu(Il)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PaCTBOPOM
okcuna cepedpa(l) u rugpoxcunom meau(Il), B3ammojelcTBUE Kpaxmana C
MOJIOM), TMPOBEACHUE MPAKTUYECKOW paldOThl: CBOMCTBAa pPACTBOpA YKCYCHOM
KHCJIOTBI.

Pacuérnsle 3agaum.

BblunciieHdsi 10 ypaBHEHUIO XMMHUYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOIO BEIIECTBA WM MPOJYKTa PEAKUUU IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WJIM IPOIYKTOB
peakiun).

A3oTcozepkale opraHu4eckue COeIMHEHMS.

AMMHOKHCIIOTBI ~ Kak  aM(OTepHble  OpPraHMYecKHE  COEAMHEHUS.
duznyeckue U XMMUYECKUE CBOWCTBA aMUHOKUCIOT (Ha NpHUMEpPE TIUILUHA).
buonornyeckoe 3HaueHne aMuHOKUCHOT. [lentusbl.

benku kak NmpupoJHbIE BBICOKOMOJIEKYJISIpHBIE coeAauHeHus. llepBuunas,
BTOpPUYHAsA U TPETUYHAs CTPYKTypa OENKOB. XHMMHUYECKHE CBOMCTBa OEJKOB:
TUIPOJIN3, I€HATYPALIMsl, KAYECTBEHHBIE PEAKIIMK HA OENIKU.

OKCHEepUMEHTAJIbHBIE METO/bl HM3YYEHHUs BEIIECTB M UX NPEBPALLECHMIA:
HaOJII0ZICHUE W ONHCAHHME JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OElIKOB
IIPU HArpeBaHUU, IBETHBIE PEAKIIUN OEIIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE  TOHATHS XMUMHH  BBICOKOMOJEKYJISIPHBIX  COEIMHEHHUNA:
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMNH, CPEIHSISA
MoJIeKyJisipHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUN — OJMMEPHU3aLIUs U MOJTUKOHICHCALIHSL.

OKCHEpUMEHTAJIbHBIE METO/bl HM3YYEHHUs BEIIECTB M UX NPEBPALLCHHIA:
O3HaKOMJIEHHME C oOpa3laMM MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
M1acTMacc, Kay4yKoB.

MexnpeaMeTHbIe CBS3H.

Peanmu3anusa MeEXNpeaIMETHBIX CBS3EH MNPU H3YYECHHM OPraHUYECKOU
xumun B 10 kacce OCYIIECTBIISIETCSl 4Yepe3 MCIOJIb30BAHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX MOHATHI, TaK W TOHATHUM, SBISIOIIMXCA CUCTEMHBIMU
JUTSL OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHSATHUS: SIBIIEHUWE, Hay4yHbId (aKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KiacCU(UKaIus, MEpUOAUYHOCTD,
HaOJII0ICHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJECIHPOBAHHUE.

®du3nka: Marepusi, DSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJeKya,
SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE
BELIECTBA, (PU3MUECKUE BETUUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOTMYECKH AaKTHMBHbIE BellecTBa (OENIKH, YIJIEBOIbI, HUPBI,
(bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpPHbIE MOPOJIbI, MOJE3HbIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorusi: NHILEBbIE NPOAYKThI, OCHOBBI PALMOHAIBHOIO IHTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Mpenaparbl, MaTepUalIbl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUM 3neMeHT. AToM. fnpo aroma, H30TONBL. JIEKTPOHHAA
000s104Ka. DHEPreTUYeCKue ypOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeiesieHus AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHOI0B. DJIEKTPOHHASI KOHPUTYpaLUsi AaTOMOB.

Ilepnognueckuii 3akoH u llepuonnueckas cucrema XHMHYECKHX
anementoB J[. WM. MenneneeBa. CBA3p MNEPUOAMYECKOIO 3aKOHA U



Ilepnognueckorr cucteMbl xumudeckux snemeHToB /[l M. Menneneesa c
COBPEMEHHOW TEOPHEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOXKHBIX
BEIIECTB IO TPyIIIaM M MEpPUOAAM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XHMHUYECKasl CBSI3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJIeHTHAsI HEMOJSIPHAs U NOJIApHAs, MOHHAsI, MeTajinyeckasi). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XHWMHYECKOW CBsA3M (OOMEHHBIA U JIOHOPHO-
akuentopHslil). BogopoaHas cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENIBHOCTD.
Crenenp okucnenus. NoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDPHOTO W HEMOJIEKYJISPHOTO CTPOCHHs. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEHIECTBA. [HWIbI  KPUCTALIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHeIX cucremMax. VICTUHHBIE M KOJJIOMIHBIE PACTBOPBI.
MaccoBas 10515 BEIIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOPraHMYECKUX  COEIUHEHUH. Homenknarypa
HEOPraHWYECKHUX BEUIECTB. | eHeTHuueckass CBS3b HEOPraHMYECKUX BEIIECTB,
MIPUHAUIEKAIIUX K PA3JINYHBIM KJIaccaMm.

Xumuueckass peakums. Kiaccudukanus XMMHYECKUX peakuuid B
HEOPraHUYECKOW W OPraHMYECKOW XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHHMSI U MPEBPALIECHUS YHEPTUU TPU XUMHUUYECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pPa3ju4HbIX (DaKTOPOB.
OOparumble peakuud. XUMUYECKOe paBHOBecue. DakTOpbl, BIUAIOINIME Ha
COCTOsIHME XUMH4YecKoro paBHoBecus. [Ipunnun Jle [HlaTense.

Onektponutnyeckas auccouuanusi. CHIIbHbIE W CJA0bIE 3JIEKTPOJUTHI.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTPaAIbHAas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN.

DOKCHEpUMEHTAJIbHBIE METO/bl HM3YYEHHUs BEIIECTB M UX NPEBPALLCHMIA:
nemMoHcTpauus Taomun «lleproguueckas cucteMa XMMHUYECKUX 3yeMeHToB J1.
N. MenneneeBay, n3ydeHrue MoJiefield KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHIE
U OINMCaHUE JIEMOHCTPALMOHHBIX M J1A0OPATOPHBIX OMNBITOB (pa3iOkKeHUe
IIEPOKCHIa BOAOPOAA B NPUCYTCTBUH KaTaIW3aTOPA, OIPEAEICHUE CpPENbl
pPacTBOpPOB BEHIECTB C IIOMOIIBI0 YHUBEPCAJIBHOIO HHJMKATOPA, pPEaKUuu
MOHHOIO OOMEHa), MPOBEACHUE MPAKTHUECKOW padoThl «BiusHUE pazinyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKON pEeaKIIm.

Pacuérnsle 3agaum.

Pacuérel 1O ypaBHEHUSM XUMHUYECKHX pEAKIHU, B TOM 4YHUCIE
TEPMOXUMUYECKHE PAcCUEThl, paCYEThl C UCIOJIIB30BAHUEM MOHATHS «MaccoBas
JIOJIS BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramel. Ilonoxkenne HemeramnoB B Ilepuogmueckoir cucreme
xumuyeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnyuecKkue CBONCTBA HEMETAIIOB. AJUIOTPOIMS HEMETAIJIOB (Ha MpuUMepe
KHUCJIOpOoJIa, cephl, hochopa u yriaepona).

XUMUYECKUE CBOMCTBA BaXKHEHIIINX HEMETAIIJIOB (TajlOr€HOB, CEphl, a30Ta,
dochopa, yriepoga U KpEeMHHS) UM UX  COCIUHEHUI  (OKCHJIOB,
KHCIIOPOACOIEPKAIINX KHCIIOT, BOJIOPOAHBIX COETUHEHU ).

IIprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COSAMHEHHUI.

Merannsl. [lonoxenue meramnos B [lepruonnueckoin cuctreMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTHM CTPOEHMS 3JIEKTPOHHBIX



o0oouek aroMoB MeTauioB. O0mme puznueckue cBoiicTBa MeramuioB. CriaBsl
METAJIJIOB. DJIEKTPOXUMHUUYECKUIN P HANIPSYKEHUM METAJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUH, KaJIMM, KaJbIIH,
MarHui, aJJlOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6uue cnocoObl noaydeHus: metamioB. [I[puMeHenre MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YUY€HHUS BEUIECTB W HX MPEBPAIICHUMN:
M3y4YCHUE KOJUIEKIMU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
AKCHEPUMEHTANBHBIX 3a/1a4, HAOJIOJICHUE U OMUCAHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOAEHCTBHE THUAPOKCHUIA  AJIOMUHUS C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KaueCTBEHHbIE pPEAKIMM Ha KATHUOHbI
METaJIJIOB).

Pacuérnbie 3agaumn.

Pacuérel macchl BeniecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUM BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJMYECTBAa BEUIECTBA) MPOAYKTOB PEAKLMHU, €CIIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMus ¥ )KU3Hb

Ponb xuMuu B 00ecrieueHnu SKOJI0TMUECKOM, YHEPTETUUECKON U MUIEBON
0€30MacHOCTH, pa3BUTUU MeAUIIUHBL. [[OHATHE O HAyYHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIIIEHHOTO
MOJIYYEHHUSI BAXKHEUIIIUX BEILIECTB.

UYennoBek B MHpe BEIIECTB M MATEPHUANIOB: Ba)KHEHIIIME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTepualibl, KpPacKW, CTEKJIO, KEpaMUKa,
MaTepuabl JJIsl SJEKTPOHUKHN, HAHOMATEpHUalibl, OpPraHUYECKUE U MUHEPAIbHbIE
yaoOpeHus.

Xumusi U 3JI0pOBbE YEIOBEKA: MpaBWia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, mpaBuiaa O€30MaCHOTO HCMOJb30BAHUS MPEMApaToB OBITOBOM
XUMUHU B TIOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzaumst MeXINpeAMETHBIX CBS3€M MpU  HM3y4eHUH OOwwed u
HEOpraHn4ecKol XxuMuM B 11 Kjacce OCYIIECTBIISIETCA YEPEe3 UCIOIb30BAHUE
Kak OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSTUH, TaK W TOHSTUH, SBISIONIUXCS
CUCTEMHBIMHU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHBIE MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KIacCUPUKALMS, TMEPUOJUIYHOCTh, HAOJIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

®usuka: mMarepus, YHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TON, pPaJUOAKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKUN YpOBEHbD,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBa, (HU3NYECKUE
BEJIMYMHBI U €UHUILIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: Kkierka, OpraHu3M, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpPHBIE TMOPOJBI, IMOJE3HBIE MCKOIMAEMBbIE,
TOIUTUBO, PECYPCHI.

TexHomorus: XUMHNYCCKas1 IMPOMBIINIJICHHOCTD, MCTAJLIyprus,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTrcpualios, CEBCKOXO03HMCTBEHHOEC
IMpOU3BOACTBO, MUImeBast MMPOMBIINIJICHHOCTD, (1)3pMElH€BTH‘-I€CKa§I

IMPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTUYCCKUX IIPCIIapaToOB, IPOHU3BOJACTBO



KOHCTPYKIMOHHBIX MaTcpualioB, QJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMLI I10
XUMUN  HA  BA30OBOM  YPOBHE  CPEJIHEI'O  OBLIEI'O
OBPA30OBAHNMA

JIMUYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OoOy4YarolMUMHCsL TPOrpaMM CpeIHEro o01iero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHbIM M HpeaMeTHbIM). HayuHo-meTroguueckoil OCHOBOWM st
pa3pabOTKH IUIAHUPYEMBIX PE3YIbTATOB OCBOEHHS MTPOrpaMM CPEIHEro OOILIEro
00pa30BaHuUs SIBISIETCS] CACTEMHO-EATEIbHOCTHBIA MOAXO/.

B coOTBeTCTBUM € CHUCTEMHO-IEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHMS IMpeAMeTa «XHMHSI» Ha YPOBHE CPEAHErO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAaHHE OOYYAIOUIMMUCS POCCUICKON TI'PaKJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEEIEHUIO;

HaJIM4KMe MOTUBALIMK K O0y4YEHHIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIECHUW JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKUX Tpaguluil 0a30BOl HayKu
XUMUH;

TFOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYILIUMH LETOCTHON
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4M€ TPABOCO3HAHMS JKOJOTMYECKOM KyJIbTYpbl M CIOCOOHOCTH
CTaBUTh LIETH U CTPOUTH )KM3HEHHBIE IJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MpeaMeTa «XHUMHsS» JOCTUTalOTCs B
€IMHCTBE YYEOHOW M BOCIHTATENbHON JI€ATEIbHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJ€aTaMH POCCUUCKOr0 IpaXkIaHCKOro oO0ILIECTBa, MPUHATHIMU B
o0LIeCTBE HOPMAMH U MpaBUJIaMHU MOBEAEHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOINO3HAaHUS, CAMOPAa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTHU
00y4Yarommxcs.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHPOBAHHOCTh ONBITA TMO3HABATEIBHON M MPAKTHYECKOW J1EATEIbHOCTH
00y4YaromMXcs N0 peanu3aly NPUHATHIX B 00IECTBE HEHHOCTEM, B TOM YUCIE
B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS :

OCO3HAHMS  OOY4YalOIIMMHCS  CBOMX KOHCTUTYLUMOHHBIX TMpaB H
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY M NPABONOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX U MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJJIEKTHBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKON JEATENbHOCTH NpPH CO3AAaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX U IO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M NPUHMMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMeHTBI IPYruX MpU aHAIU3€ Pa3IMYHbIX BUIOB YUEOHOU EATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHHS K MCTOPHUYECKOMY M HAy4YHOMY HAacCJeJIHIO
OTE€UYECTBEHHOM XUMUM;

YBaXEHUsSI K IMPOLIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHSI HAYKH €CTh PE3yJbTaT



JUIMTETIbHBIX HAOJIOCHUM, KpPOMOTJMBBIX SKCIEPUMEHTAJIbHBIX MOHCKOB,
MOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOUIEM
aHanu3e  HMHPOpPMAlMM O  MEPEAOBBIX  JIOCTHKEHUSX  COBPEMEHHOM
OTEUYCCTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTH  OLIEHMBATh CHUTYallUH, CBSI3aHHbIE C XUMUYECKUMH
ABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PELLIECHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJECHUE U MOCTYIKH CBOMX TOBApHUILIEH C
MO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popMupOBaHUSs KYJbTYPbI 310POBbA:

MOHUMAaHUsl UEHHOCTEH 370poBOro M Oe3omacHoro oOpasza >KU3HH,
HE00XOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DMU3UUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJito/ieHUs1 MpaBmyl 0€30MacHOro OOpallleHUs ¢ BEIIeCTBAMHU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAaHUSl LEHHOCTU MPaBWI HHIAUBUAYATBHOTO U KOJJIEKTUBHOTO
0€e30MacHOr0 MOBEAEHUS B CUTyalUsX, YIPOXKAIOMIMX 30POBBIO U KU3HU
JIIOIEH;

OCO3HAHMSI  TOCJIEICTBUM M HENPUATUS  BPEIHBIX  NPHUBBIUEK
(ynotpebsieHus: aaKkoroisi, HAPKOTUKOB, KypEeHHUSI);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€0OHO-HCCIIE0BATEIbCKON
JESTENbHOCTH, OOLIECTBEHHO IIOJIE3HOW, TBOPUYECKOW W JAPYIMX BHJIAX
NS TENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIIEHUM MPAKTUYECKUX 3a]ad
COIMAIbHOM HAMPaBICHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO MPOPECCHUi pa3iudyHoro pojaa, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBaXEHUsT K Tpyly, JIIOASIM Tpyla W pe3yjbTraraMm TpYyJOBOH
NEeSTENbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY MHAMBUAYaJbHOH TpPAaEKTOPUU
oOpa3oBaHus, Oyayiie npodeccur U peaau3aiuu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUHU, HHTEPECOB
U oTpeOdHOCTEN 00111eCTBa;

6) ’K0JI0rMYeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJ1eCO00pPa3HOro OTHOLIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYyILIECTBOBAaHMS )KM3HU HAa 3EMIIE;

MOHUMAaHUS TJ100aJIbHOIO XapaKTepa 3KOJOTMYECKUX MPOOJIEM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHON CPEbL;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKEHHM XUMHUU IS
pELIeHHs] BOMPOCOB PAallMOHATIBHOTO PUPOJIONOJIb30BAHUS;

AKTUBHOIO HENPUSATHS JECUCTBUM, TMPUHOCIIIMX BpEI OKPYXKAIOLICH
MIPUPOAHON Cpelle, YMEHHUS IPOrHO3UPOBATh HEOIArONPHUSITHBIE 3KOJIOTMUECKHE
MOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIaTh UX;

HaJIU4YMsl  PA3BUTOIO  SKOJOTMYECKOI'O0  MBILUIEHUS, HKOJIOTHYECKON
KYJbTYpbl, OIbITA JEATEIBHOCTH 3KOJOTMYECKOW HANPABIECHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAIBHON



MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTUBHO NPOTUBOCTOSITH HACOJOTHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEUM(PUKH XUMHM KaK HayKu, OCO3HaHUs €€ poju B
(dhopMuUpOBaHUM PALIMOHATILHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUM IIEJIOCTHOTO
MpeACTaBICHUs 00 OKPYXkaIOIIEeM MUPE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM W pelieHud NpoOJeM COXPaHEHUS
MIPUPOJITHOT'O PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTHM XHMHHM JJII COBPEMEHHOMN
IMBWIM3ALUM: B €€ T'yMaHUCTHUUECKOW HANpPaBJIEHHOCTH W Ba)XXHOU pOJIU B
CO3JaHMM HOBOW 0a3bl MaTepUANbHOW KYJIbTYpPbI, PELIEHUU TIJ00ATbHBIX
npoOJieM YCTOMYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM,
MUIIEBOM M DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
00€CTeueHNH YCIOBUM YCIEIIHOTO TPYAa U IKOJIOTMYECKU KOM(POPTHON KU3HU
Ka)kJ10T'0 YiICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJI0B
MO3HAHUS, WCHOJb3YEMbIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
WCIOIb30BaTh TMOJIy4yaeMble 3HAHUS JJIs aHajdu3a U OOBSCHEHUS SIBJICHUUN
OKPY’KaIOIIEro MUpa M MPOUCXOMSIIMX B HEM H3MEHEHUMN, YMEHUS JelaTh
00OCHOBAaHHBIC 3aKJIIOYEHUS HA OCHOBE HAy4yHbIX (DaKTOB U HMMEIOIIHNXCS
JAHHBIX C IEJIbIO MTOJTYYEHUS JOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
pernieHus npooJyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIEI0BATENbCKOM eI TEIbHOCTH;

FOTOBHOCTM U CIOCOOHOCTM K HENPEPHIBHOMY OOpPa30BaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN MO XUMUH B
COOTBETCTBHH C KM3HCHHBIMU OTPEOHOCTAMU;

MHTEpeca K  OCOOCHHOCTSIM  TpyAa B pa3iMuHbIX  cepax
po¢eCCUOHATILHOU JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ybTaThl OCBOCHHS y4e€OHOTO mpeameTra «XuMUus»
Ha YPOBHE CPEIHET0 O0IIeT0 00pa30BaHUs BKIIOYAIOT:

3HaUMMbIe 71 (OPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYJarOUTUXCS
MEKIUCHUILIMHAPHBIE (MeXTIpeAMETHBIE) OOIIIEHayYHbIE MOHSATHUS,
OTpaXkarolue IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpPAa U CHENU(UKY METOIOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
DHEpPTUs, SIBICHHE, TPOIECC, CUCTEeMa, HAay4YHBbIM (aKT, MPUHIIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAaHHUE, HAOIIOJICHHE, W3MEPEHUE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIIbHbIC yueOHbIE NENUCTBUS (mo3HaBaTENbHBIE,
KOMMYHUKATHBHBIE, PETyIATHBHBIC), oOOecmeunBaroniue (QopMupoBaHue
(GYHKIIMOHATHHOM TPAMOTHOCTH M COIMATILHON KOMIIETEHITUN 00 yJarouXcs;

CIIOCOOHOCTH oOyyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE
MEXKIUCUHUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAaHWS W  YHHUBEPCAIbHBIE
y4eOHbIE TEUCTBUS B TO3HABATEILHON M COIUATBLHOMN MPAKTHKE.



MeranpenMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCAJIbHBIMU
y4eOHbIMU  T103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEHUCTBUSMHU.

OBinageHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  IO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHUE IeCTBHS:

CaMOCTOSATENbHO  (pOpMyJIHMpPOBaTP M AKTyaIM3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENiATh LETU JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS, COOTHOCUTH pE3YyJbTaThl JAESITENIbHOCTH C IOCTaBJIECHHBIMU
LESIMU;

MCIOJI30BaTh MIPU OCBOEHUM 3HAHUW MPUEMBI JJOTMYECKOI'O0 MBIIUIEHUS —
BBIJICNIATHh XapaKTEPHbIE NPU3HAKH MOHATUN M YCTAHABIMBATh UX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1J11 OOBSICHEHUS OT/IETbHBIX (PAKTOB
U SIBJICHMI;

BBIOMPAaTh OCHOBAaHHUA M KpPUTEPUU JUIs KiacCU(UKALUUU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBIUBAaTh IMPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUThH JIOTMYECKUE paCCYXACHHUS (MHIYKTUBHbBIE, JEIYKTUBHBIE, IO
AQHAJIOTUM), BBISBISATh 3aKOHOMEPHOCTH U MPOTHBOPEUMS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BBIBObI M 3aKIFOUEHUS;

OPUMEHATh B  NPOLECCE TMO3HAHUA, UCIHOJb3yeMble B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENH, MNpeoOpa3oBbIBATh  MOJIEJbHBIE
IPEACTABICHUS — XUMUYECKHM 3HaK (CUMBOJI) DJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOHM peakUUuH — NpPHU PELIICHUU YUYEOHBIX
MO3HABATEIbHBIX M NPAKTUYECKUX 3a/1ay, MPUMEHSITh HA3BAaHHBIE MOJIEIbHBIE
MIPEICTABICHUS JIJISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB
1 XUMHAYECKUX PEAKILIUU.

2) 0a3oBbIe McCIeI0BaTEIbLCKUE 1eHCTBUS:

BJIQJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuui;

dopMmynupoBaTh UENM W 33Ja4d  MCCIIEJOBaHUSA, MCIOIb30BATh
MOCTABJICHHbIE M CAMOCTOSITEIbBHO C(OPMYJIMPOBAHHBIE BONPOCHl B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HABbIKAMHU CAMOCTOSITEIHHOIO IUIAHUPOBAHUS U TPOBEACHUS
YYEHMUYECKUX SKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHsA HaOI0aTh 3a
XOJIOM  TIpOLIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh  €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOALI OTHOCHUTEIBHO JOCTOBEPHOCTH
pPE3yNbTATOB HUCCIEAOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAECIaHHON
pabore;

NpUOOpeTaTh OMNBIT YYEHWYECKOH HCCIEA0BATEIbCKOM W IMPOEKTHON
JESATENbHOCTH, TPOSABIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJOB PELICHUs] MPAKTHUECKUX 3a/]ad, MPUMEHEHUIO Pa3Iu4HbIX
METO/I0B IMO3HAHMS.

3) pabora ¢ nundopmaunueii:

OPUEHTUPOBATBHCS B PA3IMYHBIX HCTOYHHMKAX HWH(popManuu (Hay4dHO-
MOMyJIsipHasl JINTEpaTypa XUMHUYECKOTO COJEp>KaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcel HTepHeTa), aHanmM3upoBaTh HHPOPMALIMIO PA3IUYHbIX BUJOB U (POopM



MIPEICTABIICHNUS, KPpUTUYECKM  OLEHUBaThb €€  JIOCTOBEPHOCTh  H
HEMPOTUBOPEUUBOCT;

(opMyIMpPOBATH 3aMPOCH] U MPUMEHSATH Pa3IMYHbIE METOBI PU MOUCKE U
orbope HHPOpMaLHUHU, HEOOXOAUMON ISl BBINOJHEHUS Y4EeOHBIX 3aJay
ONPEAEIIEHHOrO TUIIA;

PUOOPETaTh ONBIT MCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHUMAJbHYI (OpMY NpPEICTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduku, TuarpaMmbl, TAOJIHILIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAY4YHBIM $3bIK B KAaueCTBE CpEICTBa IpH padoTe C
XUMHUYECKON WH(pOpManuen: NpUMEHATh MEXIpeaAMeTHble ((pusnyeckue u
MaTeMaTUYeCKUe) 3HAKM W CHMBOJIbI,  (opMysbl, abOpeBHATYpHI,
HOMEHKJIATYypY;

UCIIOJIb30BaTh M NPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPENCTBA
HarJISIHOCTH.

OBiageHne yHMBeEPCAJIbHBIMM KOMMYHUMKATUBHBIMHU AeHCTBHUAMM:

3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYX JaeMOl TEMbl B XOJ€ Juanora
W/WIU JUCKYCCUH, BBICKA3bIBaTh WJEH, (DOPMYIUPOBATH CBOM MPEAJIOKECHHS
OTHOCHUTENIBHO BBIOJIHEHUS MPEII0KEHHOHN 3a/1auu;

BBICTYIIATh C MPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIbHOU J1€ATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU
BBIIIOJIHEHUM XHUMHMYECKOrO JKCIIEPUMEHTA, MPAaKTHUYECKOM paboThl MO
HCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, pealn3alui y4eOHOro MPOeKTa U
(opMyIMpPOBaTh BBIBOJBI IO PE3YJbTATAM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIACOBAHMS MO3ULUI B X0/1€ 00CYK/I€HHSI 1 OOMEHA MHEHUSIMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTUBHBIMHM 1eiiCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENbHYIO
JESTENbHOCTb, OIpeAeNds €€ Ledd M 3aJadd, KOHTPOJIHUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATHh MpEiaraéMblii aJIrOpUTM JEHUCTBHA MpHU
BBINIOJIHEHUM YYE€OHBIX M MCCIIEJOBATENbCKUX 3aJay, BbBIOMpaTh HambOojee
3 PexTUBHBIN croco0 UX penieHUus ¢ YYETOM TMOJYYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYULIECTBJISITh ~ CAMOKOHTPOJb  CBOEM  JEATEIBHOCTH HAa  OCHOBE
caMOaHaJIn3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATbBI

10 KIIACC

[IpenMerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUS»
OTPaXKaIOT:

c(hOpMHPOBAHHOCTh TIPEICTABICHUA O XUMHYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHPA, POJM XHMUU B IIO3HAHWUH SBJICHUMN
npupoasl, B (GOPMHUPOBAHWM MBIIUICHUS W KYJAbTYphl JIUYHOCTH, €€
(YHKITMOHAIPHOW TPAaMOTHOCTH, HEOOXOMMMOW [IJISi PEIICHUS MPAKTHIECKUX
3ala4 U 3KOJOTMYeCKHM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY 3IO0pPOBBIO U
MIPUPOIHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralOIINe TMOHITUS (XUMUYECKUI D3JIEMEHT, aTOM, >JIEKTPOHHAas
o00JI0YKa aToMa, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCT,



XUMHUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpallEHHAas),
MOJIb, MOJISIpHAsE ~ Macca, MOJSIpHBIA  00BEM,  YIVIEPOAHBIA  CKEJET,
(GyHKUMOHANbHAS TpYIIa, paguKal, HW30MEpHUsi, HM30MEphbl, TOMOJOTMYECKUI
psZ, TOMOJIOTH, YIJI€BOAOPOJbI, KHUCIOPOA M a30TCOJAEpXKAllhe COCIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPUH U 3aKOHBI (TEOpHsl CTPOCHHs opraHuveckux Bemects A. M. Bytneposa,
3aKOH COXPAaHEHMsI MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHHA SA3BIK
XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAllue B OCHOBE MOHHMAHMS
MPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHUH, (DaKTOIOrMuecKue
CBEIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIOJb30BAaHUU
BAKHEUIIIUX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIbHOCTH
YeJI0BEKa;

c(OpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTE€pHbIE MPU3HAKU MOHITHM,
yCTaHaBIMBAaTh UX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIME IMOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILCHUI OPraHMYECKUX COETMHEHUI;

c(OpMHPOBAHHOCTh YMEHUUN UCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
(GopMya OpraHMYECKMX BEIIECTB M YPABHEHUM XUMHUYECKUX PpEaKIIHil,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHWYECKHUX BEIIECTB AJI WILTIOCTPALUU UX
XUMHYECKOr0 U MPOCTPAHCTBEHHOT O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH YCTAHABIMBATH NPUHAIIEKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEUIECTB MO HMX COCTaBY M CTPOEHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COEeIWHEHHUN (yriaeBOAOpPOMAbl, KHUCIOPOA M a30TCOAEpIKalIue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHMs), JAaBaTh UM HA3BaHUA I10
cucrtematuueckoil HomeHknarype (IUPAC), a Takxe npuBOJIUTh TPUBHAJIbHbBIE
Ha3BaHUS OTJEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, MPONWIEH, alleTUJIEH,
ATUJICHIJINKOJb, TIUUEPHUH, (eHO, (popManbaeru, aueTalbIeru, MypaBbHHAs
KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAsl KHCJIOTa, CTE€ApUHOBAs KHUCIOTA,
III0K03a, GPYKTO3a, Kpaxmal, eJIIi0103a, TIUIUH);

c(OpMHPOBAHHOCTh YMEHHSI ONpPEAENSATh BHJbl XWMHUYECKOH CBSI3U B
OpPraHUYECKUX COECAUHEHUSAX (OJUHAPHbBIE U KPATHBIE);

c(OpMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa miis 0oOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS] MacChl
BELIECTB;

c(OpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaThb COCTaB, CTPOECHHE,
(¢u3NUecKue U XMMUYECKHME CBOMCTBA TUIMYHBIX MPEACTABUTENIECH Pa3Iu4HbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWIEH, NPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metundyranuen-1,3, 6€H301, METAHOJ, 3TAHOJ, YTUICHIJIMKOIIb,
[JIMLEPUH, (EHOJI, aleTalb/IeTH, MypaBbUHAsl U YKCYCHasl KHCIIOTBI, TJIIOKO3a,
Kpaxmaji,  LEeII0JIO3a, aMUHOYKCYCHash  KUCJIOTa),  WUIIOCTPUPOBATH
FeHETUYECKYI0 CBS3b MEXKJIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepUu30BaTh UCTOYHUKHU
YIJIEBOJIOPOJIHOTO ChIpbsl (HE(Th, MNPUPOJIHBIA Ta3, Yroiib), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadoTKH;

c(OpMHPOBAHHOCTh YMEHHUI NPOBOAMTH BBIUMCICHUS MO XUMHUYECKHUM
ypaBHEHUSIM (Macchbl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM IIPOAYKTa
peaklUu MO M3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJIHOIO M3 HCXOIHBIX
BELIECTB WU NPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTb YMEHUM BJIAJIETh CHUCTEMOU 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOr'O MO3HAHUS, UCIOJIb3yEMbIX B XUMUHU MPU U3YYEHUH BELIECTB
M XUMUYECKUX  siBJIecHUM  (HAOJMIOJCHUE, U3MEPEHHUEe, HAKCIEPHUMEHT,
MOJIEIMPOBAHUE), MCIOJb30BaTh CUCTEMHBbIE XHUMHUYECKHME 3HAHUS IS
NPUHATHSA PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BELIECTBAMH U UX NIPUMEHEHUEM;

cOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAaTh  MpaBuia  IOJb30BAHUS
XUMHUYECKON MOoCcyAod M JTabopaTOpHBIM OOOPYJIOBAaHHMEM, a TAKKE IMpaBHiIa
oOpallleHHs] C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUU IUIAHUPOBaTh M BBINOJHATH XUMHUYECKHM
AKCIIEPUMEHT (IPEBpAILLEHUS OPraHMYECKUX BEIIECTB MpPU HArpeBaHUM,
MOJIy4YCHUE HTWIEHA M HW3YYEHUE €ro CBOMCTB, KauyeCTBEHHbIE pPEaAKIUU
OpPraHUYECKUX BEIIECTB, JCHATypalusi OEJIKOB NpH HArpeBaHWU, LBETHHIE
peakuuu OEIKOB) B COOTBETCTBUM C NPABWIAMH TEXHUKH O€30MACHOCTH MpHU
oOpallleHUH C BELIECTBaMH U Ja0OpaTOpHbIM O0OpYJOBaHUEM, MPEACTABISATH
pe3ynbTaThl XMMHYECKOrO JKCIIEpUMEHTa B (QopMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX pPEAKUuid U (HOPMYIHUpPOBATh BBIBOJBI HA OCHOBE 3THUX
pE3yNbTATOB;

c(OpMHUPOBAHHOCTh YMEHHMI KPUTHUYECKH AHAIU3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMYyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uH(popmanuu, aTepHer u qpyrux);

c(hOpMUPOBAHHOCTb YMEHHMU  COOMIOJaTh MpaBWia  HKOJOTHMUECKHU
L[€J1€CO00PAa3HOr0 MOBEAECHUS B OBITY W TPYAOBOM JAESITENLHOCTH B LEIAX
COXpaHEHUsI CBOEro 370POBbS M OKPYKAlOLIEH MPUPOAHON Cpelbl, OCO3HABATh
OIMACHOCTh BO3/ICHCTBUS HA JKHUBbIE OPraHU3MbI ONPENENEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbich nokasarens [1/IK, moscHaTe Ha mpumepax crnocoObl
YMEHBUIEHUS W TPENOTBpAIEeHUs WX BPEIHOIO BO3JIEWCTBHS Ha OPraHU3M
YeJI0BEKa;

JUTsl OOY4aIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHUE
MIPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJIaxX IMO3HAHHS BEUIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHENbIX W CIA0OBUASAIIMX OOY4YaOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiins ans  3anucu
XUMUYECKUX POpMYII.

11 KVIACC

[IpenmerHble pe3yiabTaThl OCBOEHUsI Kypca «OOIasi U HeopraHuyeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTb TNPEACTABICHUM: O XUMHUYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJM XHMHUHU B TO3HAHUU SIBJICHUM
npuposibl, B (OPMUPOBAHUM MBIIUJIEHUS W KYJIbTYpPhl JIUYHOCTH, €&
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMUMOM JJIsi pelIeHUs MPaKTUYECKHUX
3ala4 U 3KOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOTHOM CPELIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpasi BKJIIOYAET:
OCHOBOMOJIAraroIine MOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, U30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, WMOH, MOJEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BaJICHTHOCTb, DJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMUECKasi, BOJIOPOJIHAS), KPUCTATIMUECKAS



pemETKA, TUIIBI XUMHYECKUX PEAKIIUM, pACTBOP, IJIEKTPOIUTHI, HEAJIEKTPOJINTHI,
ANEKTPOJIIMTUYECKAST JTHCCOLMALMUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON peaKlny, XMMUYECKOE PaBHOBECHE); TEOPUHM U 3aKOHBI (TEOpHS
AIEKTPOJUTUYECKON Auccounanuu, nepuoandyeckui 3akod . M. Menneneena,
3aKOH COXPaHEHHsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPALLICHUS
SHEPruu MPU XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM A3BIK
XUMHUH, MHUPOBO33PEHUECKHE 3HAHMSA, JIeKAINME€ B OCHOBE IIOHUMAaHHS
MPUYUHHOCTA M CHUCTEMHOCTH XHUMHYECKUX SIBIICHUH, (DAKTOIOrMuecKue
CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU M O€30MaCHOM HCIOJb30BAaHUU
BKHEUIIIUX HEOPTraHUYECKHUX BELIECTB B OBITY U MPAKTUYECKOHN EATETIbHOCTH
YEJI0BEKA;

c(OpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTE€pHbIC MPU3HAKU MOHITHM,
YCTAHABJIMBAaTh WX B3aUMOCBA3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHATHUSA
IIPU ONIMCAaHWH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALCHUN;

c(OpMHPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
coctaBieHus (GOpMyJl BEUIECTB U YPaBHEHHM XUMHUYECKUX PEAKIIUM,
cucrtematuueckyro HomeHknatypy (IUPAC) wu TtpuBHanmbHble Ha3BaHUS
OTJIEIbHBIX HEOPraHUYECKHUX BEIIECTB (yrapHblid ra3, yriaeKUciabli ra3, aMMuUakx,
raii€Has U3BeCTb, Heram€Hasi U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUW OIpEAENATh BaJE€HTHOCTb U CTEIEHb
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB B COCAMHEHMSIX PA3JIMYHOIO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBaJEHTHAsl, MOHHAs, METaJJIM4YecKas, BOJAOPOJHAas) B
COCIMHEHUAX, THUN KPUCTALIMYECKOW PpEIIETKM KOHKPETHOIO BELIECTBA
(aToMHas, MOJIEKYJISIpHAs, MOHHASI, METAJUIMYECKAs), XapaKTeP CPEbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yMEHUI YCTaHABIIUBATh NPUHAIIEKHOCTb
HEOPraHUYECKUX BELIECTB II0 MX COCTaBY K ONpPENEIEHHOMY Kiaccy/TpyImie
COCIMHEHUN (MPOCThIE BELIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAHMSI, KUCJIOThI, aM(QOTEPHbIE THIPOKCH]IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI EPUOJUYECKOTO 3aKOHA
. W. MenneneeBa U AEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOLIYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHM XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3ieMeHTOB |—4 mnepuonos Ileproamyeckoil CHCTEMBI
xumuyeckux snementoB JI. M. MenneneeBa, ucnonb3ys MOHSATUA «S-, p-, d-
ANEKTPOHHBIE  OpOUTATIN», (QHEPreTUYECKHE  YPOBHU»,  OOBICHSTH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMMHMYECKHX JJEMEHTOB M HX
COEIMHEHUI MO mepuoAam u rpynmnam llepruoaudeckoil cucTeMbl XUMUYECKUX
sneMeHToB Jl. 1. MeHneneena;

c(hOpMUPOBAHHOCTb yMEHUW XapaKTEepU30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHME CBOWCTBA HEOPraHWYECKUX BEIIECTB PAa3JUMYHbIX KJIACCOB,
MOJITBEPKAATh CYUIECTBOBAHUE T€HETHUECKOW CBA3M MEX]Y HEOPTaHMYECKUMU
BELIECTBAMH C MMOMOILbI0 YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLINN;

c(OpMHPOBAHHOCTh YMEHUS KIacCU(UUIHUPOBATH XUMUUYECKUE PEAKIIH O
pa3IMYHBIM NIPU3HAKaM (YUCIY U COCTAaBY PEarupyroliuX BEIIECTB, TEMJIOBOMY
addexTy peakiuu, N3BMEHEHUIO CTETICHEN OKHUCIICHUS 2JIEMEHTOB, 00OpPaTUMOCTH
peaKklny, YYaCTHIO KaTaanu3aTropa);

c(OpMHPOBAHHOCTh YMEHUUN COCTABIISITH YPABHEHUS PEAKIMI pa3IMYHbIX
TUIIOB, TOJHBIE W COKPALIEHHBIE YPABHEHUs pPEaKUUd HOHHOro OOMEHa,
YUMTHIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKUUU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIUHU, TOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHMUECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTaHUYECKUX BEIECTB;

cOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEIIbHBIX ~PEAKIMA TOCPEICTBOM COCTaBICHHUS AJIEKTPOHHOTO
OanaHca 3TUX peaKIuii;

cOPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTHU
XAMHYECKON peaknuu OT pa3IUYHBIX (HAKTOpOB; XapakTep CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCIMOCTH OT BHEUTHETO BO3ACUCTBUSA (ITPUHIIUTI
Jle lllaTenbe);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaThb XUMHUYECKHE IPOLIECCHI,
JIeKale B OCHOBE MPOMBIIUICHHOTO MOJIYYSHHsI CEPHOM KHCIOTHI, aMMHUaKa, a
Takke c(HOPMUPOBAHHOCTH MPEICTABICHUA 00 OOIIMX HAayYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS C WCIIOIb30BAHUEM
MOHATHS «MACCOBasi JOJsI BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHU Ta30B
OpU XUMHYECKHX pEaKIMAX, MacChl BeEIIeCTBA WIM O0BbEMa Tra3oB IO
WU3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WiId O00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOrO 3(@eKra peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHSI MacChl BEIIECTB, MPEBPAILEHUS 1 COXPAaHEHHS YHEPTUH;

chOpMUPOBAHHOCTh ~YMEHHMW  COONIOATh  MpaBuia  MOJB30BaHUS
XUMHYECKON TMOCY/M0i U 1abopaTopHBIM O0OpYyIOBaHMEM, a TaKKe MpaBHiia
oOpalleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMU MO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh W BBIMIOTHATH XUMHUYECKHUN
AKCIIEPUMEHT (pa3lio’KeHHE IEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUU KaTaIn3aTopa,
OIpenesieHNe Cpenbl PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE pPa3jINMYHBIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOU
peaKkIuyu, peakind HOHHOTO OOMEHa, KadeCTBEHHbBIE PEaKIMH Ha Cyibdar-,
KapOoOHaT- W  XJIOpUI-aHWOHBI, Ha  KATHOH  aMMOHHS,  pEIICHHE
OKCIIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «Meramie» u «Hemeramns») B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH O€30MACHOCTH TMpH OOpaIleHUH C
BEIIECTBAMH M JIAOOPATOPHBIM OOOPYAOBaHHUEM, TMPENCTABIATh PE3yIbTaThl
XUMHYECKOTO IKCMEPUMEHTa B (DOpME 3alucCH YPaBHEHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyYITHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJU3UPOBATH XHMHYECKYIO
uH(pOpMAIMIO, TOJYYaeMYyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKaI#, UHTEpHET U APYyTUX);

c(hOpMUPOBAHHOCTb ~yYMEHHMM  COOMIOJAaTh MpaBWia  HKOJOTHMUECKHU
L[E€J1€CO00PAa3HOr0 MOBEAECHUS B OBITY WM TPYIAOBOM JAESITENIbHOCTH B LEIAX
COXPaHEHUSI CBOETO 3JI0POBBS U OKPYXAIOIIEH MPUPOIHON CpPENbl, 0CO3HABATH
OMAaCHOCTh BO3ACHCTBHS Ha KHUBBIE OPTraHU3MBI OMNPEICIEHHBIX BEIIECTB,
noHnMas cmbicn mokazatens [IJIK, moscHATe Ha mnpumepax CrnocoObl
YMEHBIIIEHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJIOBEKa;

U1 00YYarOIINUXCs C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE
NPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METO/aX TO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUA;



JUISL CIIETIBIX U CIHA0OBUASIIMX OOYYarolmMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3Hauenuit JI.  bpains ans  3anucu
XUMHUYECKUX dbopmyi.
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Bcero
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2.1
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aJIKEHBI,
aJIKaJuEHBI,
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11 KIIACC

Ne
/o

HaumenoBanue
pa3esioB U TeM
NMPOrpamMMbl

KoandyecTBo 4acos

KonTposabnbie

Bcero
padoThI

IIpakTHyeckue
padoThbI

JaekTpoHHble (HU(poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. Teoperuueckne OCHOBBI XUMUH

1.1

CtpoeHue aTOMOB.
[Tepuognueckuit
3aKOH U
[Tepuonnueckas
cucreMa
XUMHUYECKHUX
anemenToB /l. W.
Menneneena

1.2

CrpoeHue BeniecTna.
MHuoroob6pasue
BEILIECTB

1.3

XUMHYECKUE
peakuuu

Utoro no pazneny

13

Paznen 2. Heopranuueckasi xumus

2.1

Mertanibl

2.2

HewmeTamisl

2.3

CBs3b
HEOPraHWYECKHUX U




OpraHUYECKHUX

BEIIECTB
Hroro no pasaeiy 17
Pa3zpnen 3. Xumus v KU3Hb

3.1 XUMU U )KU3Hb 4
Hroro no pasneiy 4
OBIIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoaunuecTBo yacoB

Konrpoanubie
Bcero P
padoTbI

IIpakTH4eckue
padoTbI

Jara
U3y4YeHH sl

JJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpenmeT oprannyeckon
XUMHH, €€ BOSHUKHOBCHUE,
pa3BUTHE U 3HAYECHUE

Teopust ctpoeHus
OpraHUYECKHX COEJUHEHUM
A. M. bytneposa, eé
OCHOBHBIC ITOJIOKECHU S

[IpencraBnenue o
KIIacCU(pUKAIUN
OpraHUYECKHX BEIIECTB.
Homenkiatypa
(cuctemaTuyeckas) u
TPUBHATLHBIC HA3BAHUS
OpraHMYECKHX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUN AT

Mertad u 3TaH —
[IPOCTEUILNE MPEICTABUTEIN




AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUIICH U MPOMUJICH —
HpOCTﬁfIH.IPIC npeaACTaBUTCIN
AJIKCHOB

[TpakTrueckas padota Ne 1.
«ITomyyenue s3TuiIeHa U
W3yUYEHHE €ETO CBOMCTB)

Anxaauensl. byraguen-1,3 u
MeTunoyraauen-1,3.
[Tony4yeHne CUHTETUYECKOTO
KayuyyKa U Pe3HUHBI

10

AJKUHBI: COCTaB U
0COOEHHOCTHU CTPOCHUSI,
TOMOJIOTHYECKHM PALI.
AneTniieH — npocTenmuni
IIPEICTaBUTENb AIKUHOB

11

Breruucienus mo ypaBHEHHUIO
XUMHYECKOU peaKuu

12

ApeHbl: 6€H30JT U TOJTYOIL.
TOKCMYHOCTH apEHOB

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAICIKALINX K
Pa3IMYHBIM KJaccam




14

IIpupoaHble HCTOYHUKH
YIII€BOIOPOAOB: MPUPOIAHBIN
ra3 ¥ MoIyTHbIe HEQTSIHbIE
rasbl, HepTb U IPOAYKTHI €€
nepepadoTKu

15

IIpupoaHble HCTOYHUKH
YIJIIEBOIOPOIOB: IPUPOAHBII
ra3 v MoInyTHbIe HEPTSIHbIE
ra3pl, He(Tb U MPOTYKTHI €€
nepepadboTKu

16

KonTponbHas pabora no
paszaeny «YTIeBOAOPOIBI

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHO.
Bonopoanas cBsi3b

18

MHoroaToMHEbIE CIIMPTHI:
STUJICHIJINKOJIb U TIINLHCPHUH

19

@DeHOI: CTPOCHHUE MOJIEKYIIBI,
¢buznyecKkrue u XUuMHUYECKUe
CBONCTBA, IPUMEHEHHE

20

Anpaeruasl: GopMaIbIeTH
U aneranpaerug. AleTon

21

OnHOOCHOBHBIE NPEEIIBbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHasI

22

ITpakTrueckas padota Ne 2.




«CBoiicTBa pacTBOpa
YKCYCHOW KHCIIOTBD»

23

CreapuHoBas U 0JIEHHOBAs
KHCJIOTBI, KaK
MIPEJICTaBUTENH BBICIIUX
KapOOHOBBIX KUCIIOT

24

MprU1a Kak coJIu BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MoIoIllee JeliCTBHUE

25

CrnoxHble 3¢upbl Kak
IIPOM3BOJIHBIE KAPOOHOBBIX
KUCHOT. ['UapOIHN3 CIIOAKHBIX

3¢pupoB

26

JKupsr: rugpoinus,
NpUMEHEHUE,
Ouosornueckas poJib KUPOB

27

VrieBodsl: COCTaB,
KJ1acCU(pUKATIHS.
Baxnelmue npeacTaBuTeNN:
III0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemntonos3a kak
MPUPOJHBIE MOJIUMEPHI

29

KonTponbhas pabota no
pasnueny
«Kucnoponaconepxaiue




OpTraHNYCCKUC COCOAUHCHU A

30 AMMWHBI: METWJIAMUH U
AHUJIUH

AMUHOKHCIOTHI KaK
aMdoTepHbIe OpraHUYEeCKUE
31 COCIMHEHUS, UX
OMOJIOTMYECKOE 3HAUECHHE.
IlenTunel

benku kak npupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COEIUHEHUS

OCHOBHBIE IOHATHUS XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHU I

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX

34
coequHeHui. IlnactMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Nt

~

Tema ypoka

KoanuecTBo yacoB

Konrpoanubie
Bcero P
padoTbI

IIpakTH4eckue
padoTbI

Jara
U3yYeHH s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUN DJIEMEHT. ATOM.
DneKkTpoHHass KOHPUTyparus
aTOMOB

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKUX djiemenToB /1. M.
MeneneeBa, ux cBsi3b C
COBPEMEHHOM T€OpUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMUMHUYECKHUX DJIIEMEHTOB U
UX COCIMHEHMH 110 Tpynnam 1
nepuogam. 3HaueHHue
MEPUOANYECKOr0 3aKOHA U
CHUCTEMBI XUMHUNYCCKUX DJICMCHTOB
.. Menneneesa B pa3BUTHH

HayKu

Crtpoenue BemiecTBa. XuMHUuecKas
CBSI3b, €€ BUJIbI;, MEXaHU3MBI




00pa3zoBaHusl KOBAJICHTHOM CBSI3U.
Bonopoanas cBs3b

BaneHTHOCTS.
DIIEKTPOOTPHULIATETHHOCTD.
Crenens okucieHus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJTOUIHbBIE
pactBopbl. MaccoBas noJist
BELIECTBA B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCTUHEHUM.
I'eneTnueckas cBs3b
HEOPraHUYEeCKUX BEIIECTB,
pa3IMYHbIX KJIACCOB

Knaccudukanus xummudecknx
peaKIuil B HEOPraHU4EeCKON 1
OpraHMYeCcKON XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB;
3aKOH COXPaHEHUsI U ITPEBPALLEHUS
OHEPIUU NPU XUMHYECKHUX
peakuusax

CxopocTs peakiuu. O6paTumbie
peakuu. XMMHUYECKOE
paBHOBecHe




10

[Tpaktuyeckas padota Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOI
peakuum»

11

DIIEKTPOTUTHIECKAS
nucconuanus. Iloadarue o
BOIOpoIHOM ToKa3arene (pH)
pactBopa. Peakinu noHHOTO
obmeHa. ['maponu3 opraHnyecKux
¥ HEOPTAaHUYECKUX BEIIECTB

12

OxucnuTeapHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[Tonsatue 00 snekTponuse
pacIuIaBOB U PACTBOPOB COJICH

13

KonTponbhas pabota no pazaeny
«Teopernueckne OCHOBBI XUMUK»

14

MerTaibl, UX MOJI0KEHHE B
Ilepnonnueckoi cucreme
XUMUYECKUX diemenToB /1. M.
MemnpeneeBa u 0COOCHHOCTH
ctpoeHust atoMoB. O01IHe
(M3UYEeCKre CBOKWCTBA METAJIJIOB

15

CnnaBbI METaAJIOB.
DIIEKTPOXUMUIECCKUAN PSIJT
HaIPSKEHUN METaJlIOB

16

XMMHYECKHE CBOWCTBA




Ba)KHEHMILINX METAJUIOB (HATpHil,
KaJIMi, KaJIbI[ii, MarHui,
ATFIOMUHHN) U UX COCTMHECHUI

17

XHUMUYECKHE CBOMCTBA XpOMa,
MeIU U UX COeTUHEeHUI

18

XUMHYECKHE CBOMCTBA ITUHKA,
JKene3a U UX COSTUHEHUN

19

[IpaxkTuueckas padora Ne 2.
"Pemienue 3KCIIepuMEHTAIBHBIX
3aga4 no reMe «MeTauis»"

20

Hemeramiel, UX MOJIOKEHUE B
[Tepuoanueckoii cucreme
XUMHYeCKHuX 35eMeHToB []. U.
MenjeneeBa 1 0COOCHHOCTHU
CTPOEHHS aTOMOB

21

Pu3n4eCcKUe CBOKMCTBA
HEMETAJIOB. AJUIOTPOMHS
HEMETaJIOB (Ha IpUMepe
KHCJIOpOJa, cepbl, hocdopa u
yriepoa)

22

XUMHYECKHE CBOMCTBA raJIOreHOB,
CEpbl U UX COEIUHEHHI

23

XUMHYECKHE CBOMCTBA a30Ta,
docodpa u ux coeTUHEHUIA

24

XUMHUUYECKUE CBOMCTBA yriepo/a,
KPEMHUS U UX COCIUHEHUM




25

IIpumeHeHne BaKHEUIINX
HEMETAJJIOB U UX COEAVHEHUN

26

O0o001IeHre U CHCTEMATH3AINA
3HaHu# 1o TeMe «HemeTamisly.
Brruucienust mo ypaBHEHUSIM
XUMHUUYECKUX PEAKIUU U
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padota Ne 3.
«Pelienne s3KkcriepuMeHTaIbHBIX
3a7a4 o teme "HemeTtaman!'"y»

28

KoHTponbHas paboTa mo TeMam
«Metamue»y U «HemeTamie)

29

Heoprannueckue u opraHudeckue
kucioTel. Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

30

AmdoTepHbIe HEOPraHUYECKHE U
OpPraHUYeCKHEe COECTUHEHUS.
['eneTnyeckas cBs3b
HEOPTraHUYECKUX U OPTaHUUECKUX
BEILECTB

31

Posb xumuu B obecrieueHun
JKOJIOTUYECKOU, JHEPreTUYECKOU U
MUILEBON O€30MaCHOCTH, Pa3BUTUH
MEIULHBI

32

[TpencraBnenus 06 oOIMX
HAyYHBIX MPUHITATIAX




MPOMBIIIJICHHOT'O MOJIYYCHHA
BayKHEHIITNX BCIICCTB

13 YenoBek B MUpE BEIIECTB U
MaTepHAIIOB

34 | Xwumud v 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
ITPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxumonepHoe obuiectBo «M3marenbcrBo «lIpocBemenue»

* Xumus / 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKIIMOHEPHOE

oburectBo «M3marensctBO «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/

https://edsoo.ru/

https://myschool.edu.ru/

https://sferum.ru/
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