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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XUMHM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpa3zoBanun B Poccuiickoii @enepauun», TpeOOBaHUM K pe3yibTaTam
ocBOoeHMS (efepaTbHOil  00pa3oBaTENbHOM MPOTpaMMbl  CPEIHEro OOIIero
obopazoBanus  (®OII  COO), npeacraBienHsix B  DenepaibHOM
rocyaapcTBeHHOM oOpa3zoBareinbHOM crtaHmapte COO, ¢ yuérom Konneniumm
npenojaBaHus — y4eOHOro mpenmera «XWMHUS» B 00pa3oBaTEIbHBIX
opranm3zaiusax  Poccuiickorn — ®depepaunu,  peaM3yrOIIUX  OCHOBHBIE
oOpasoBaTebHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOKEHUU «CTpaTeruu pa3BUTUS
Bociutanus B Poccuiickoit depepanun Ha mnepuon o 2025 roman
(Pacnopsixenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MporpaMMbl IO XMMHUHU, K OMPEIEIICHUIO
oOmieit crparerud OOy4Y€HHs, BOCIHUTAHUS U PA3BUTHUA OOYYAIOIIMXCS
cpenctBamu ydueOHoro mpenmera «Xumusi» s 10—11 kmaccoB Ha 6a3oBOM
YpPOBHE COCTaBWIM  KoHUENTyaidbHble mnonoxkenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJeH, COAep>KaHus, pe3yJbTaToB OOyuYeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON OpraHu3alluy, SBISIETCS HEOTHEMJIEMOW YacThi0 UX
o0pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM JTAlOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHUCTEME XHWMHYECKOro OOpa3oBaHMsS. OJTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (OPMUPOBAHUS MHPOBO33PEHUS U  OOIICH
KyJIbTYpPhl UYEJIOBEKa, a TAaKXe IKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TIPUPOAHOM cpene. Peanuzyercs xumuyeckoe oopa3soBaHue
oOydJamImMXcs Ha YpPOBHE CpeIHEero oO0mero o0pa3oBaHMs CpPECTBAMHU
yueOHOro mpeamera «XUMHUS», CONIEpPKAHUE U TIOCTPOCHHUE KOTOPOTO
OTpeIeNICHbl B IPOrPaMME MO XUMHUU C YUETOM CHEIU(UKN HAYKU XUMUH, €€
3HAYEHHWS B MO3HAHUY MPUPOJIBI U B MAaTEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
ya€ToM OOMmMUX TeNe ¥ TMPUHIUIOB, XapaKTEPHU3YIONIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpemHero obOmero obOpasoBanuss B Poccuiickoii
®enepanuu.

XHUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJib B
COBPEMCHHOW IHMBWIM3AlMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOM
KynbTypbl. OHa BHOCHT CBOM BKJIaJg B (GOPMHPOBAHUE PAIMOHAIHLHOTO
HAyYHOTO MBINUIEHUS, B CO3J[aHWE IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpY)KalolleM MHUpEe KaKk O €IWHCTBE TMPUPOABI M UEIOBEKAa, KOTOPOE
dopMupyeTcsi B XMMHUU HAa OCHOBE ITOHUMAHHSA BEIIECTBEHHOTO COCTaBa
OKPY’KaIOIIEro MUPa, OCO3HAHUS B3AaUMOCBS3U MEXAY CTPOEHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXXHBIMHU 00JIACTSIMU TPUMEHEHHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMHU HayKaMU, XHUMHS
CTajia HEOTHEMJIEMON YacThbI0O MHUPOBOW KYJIBTYPHl, HEOOXOAUMBIM YCIOBUEM
YCHENIHOTO TPYy/la W KU3HU KaXKIOoro wieHa oomectBa. CoBpeMEHHAsT XUMHS
KaK HayKa cO3MJiaTellbHas, KaK HayKa BBICOKHMX TEXHOJOTHWM HalpaBjieHa Ha
penieHre riI00albHBIX MTPOOJEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPTeTUYECKOW, TMHUINEBON, HKOJIOTHYECKON O€30MacHOCTH U
OXpaHbI 3/I0POBbSI.

B coorBercTBUM ¢ 0OmMUMH TEISIMU M TPUHIIUNIAMHA CPEIHETO OOIIero
oOpaszoBanus cojepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 0a30BbIit



YPOBEHb M3YUYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO
MOATOTOBKY oOyyarommxcs, HEOOXOUMYIO UM TUIA BBIPA0OTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOT'O BKJIIOUCHHS B XH3Hb COLIMYMA,
IPOJIOJDKEHUsT 00pa3oBaHMsl B Pa3IMYHBIX  00JACTAX, HE CBSA3AHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocTaBiSIIOIIMMHA  TIPEIMETa  «XHUMUS» SBISIOTCA 0a30BbI€ KypChl —
«Oprannueckas xumusi» U «OOIIass U HEOpraHWYEeCKas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUSA KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HAaHUH 10 HEOPTaHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUU 13 00IIei
XUMHUH) U OpraHndecKor XuMuu. GopMupoBaHue JTaHHOW CUCTEMbI 3HAHUH MPH
U3YYEeHUHU TIpeaMeTa O00ecreyrnBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPHIN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranudeckas xuMus» u «OOmas u
HEOpraHuveckas XUMHs» cOpMHUpPOBaHA B MpOrpaMMe MO XMMHHU Ha OCHOBE
CUCTEMHOI'0 TOAXOJa K H3YUYCHHIO Y4YeOHOTro MaTephasia ¥ 00yCJIOBIICHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHMK Ha  ONpPeACeIEHHBIX
TEOPETHYCCKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIeCTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHUS OPTraHMYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX U DIICKTPOHHBIX
npeAcTaBieHud O cTpoeHuu BemiecTB. CBeneHus 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAlOTCS B Pa3BUTHM — OT YIJIEBOJOPOJOB JIO  CJIOXKHBIX
OMOJIOTMYECKH AaKTHBHBIX COEIMHEHUH. B Kypce opraHuyeckol XuMUH
MOJIyJaroT pa3BuUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs IIEpBOHAYAJIbHBIC TIPEACTABICHUS O XHUMHUYECKOM CBS3H,
KJIaCCH(UKAITMOHHBIX MPU3HAKAX BEIICCTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUSI, O XUMHUYECKON peaKIluu.

[Ton HOBBIM yriaom 3peHHs B MpeaMere «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs HW3YUYEHHBIH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
TEOPETHUYCCKUA MaTepuand M (AKTOJIOTHYECKHE CBEJICHHS O BEIIeCTBAX M
XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO01mast 1 HeopraHudeckas
XUMUS» OOYYaIOmMMUMCS TIPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE
MEPUOJNYECKOIO0 3aKOHa C OOIIETEOPETHUYECKUX MW METOJ0JOTHYECKUX
MO3MIMH, TIIY0)Ke TOHATh UCTOPUYECKOE M3MEHEHUE (DYHKIIMMA 3TOr0 3aKOHA —
0T 0000MmaroIel 10 00BSICHIIONIEH U MMPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEHMIIIMX BeEIIECTBaX, HX COCTaBe,
CTPOCHHH, CBOWMCTBaX M NMPHUMEHCHHUH, a TaKXKE O XMMHUYCCKHX PEAKIMIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTSX IMpOTEKaHusi JomnonHserca B Kypcax 10 u 11
KJIACCOB DJIEMEHTaMU COJAEPKaHUs, HMEIOIMIMMU KYJIbTYPOJIOTHYECKUN |
MPUKJIAHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHWMAHUIO B3aWMOCBS3HU
XUMUHU C JIPYTMMHU HayKaMH, DPacKpbIBalOT €€ poJib B MO3HABATEIbLHOU U
MPAKTUYECKOMN JEeATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K MpOIECCYy TBOpUECTBA B 00JIACTH TEOPUU U NPAKTUUECKUX MPUIIOKEHUM
XUMUH, TIOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B  OOILIECTBEHHO W
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKHU
OCMBICIIMBaTh HH(POpMAIMI0O W MPUMEHITh ©€ ISl TIONOJIHSHUS 3HAaHHM,
pelIeHrs MHTEIUIEKTYyaIbHBIX M SKCIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX
3aia4. B nenom conepxanue yueOHOro mpeamera «XUMUsH JTaHHOTO YPOBHS
M3y4YCHUS OpPUEHTHUPOBAHO  Ha dbopMupoBanue y  OOyJarONIMXCS
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX MACH, TaKUX KakK:
MaTepuasbHOE€ €IMHCTBO HEOPraHWYECKOr0 U  OPraHUYEeCcKOro  MHpa,
00YCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh



NPHUPOIHBIX SBJICHUN IMyTEM SKCIICPUMEHTA M PEIICHUS MPOTUBOPCUNH MEKITY
HOBBIMH (PAKTaMU U TEOPETUISCKUMH MPEITOCHIIIKAMH, OCO3HAHUE PO XUMUH
B pEUICHUH DSKOJIOTMYECKUX TpodiieM, a Takxke mpodsiemM cOepexeHus
HHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JaHHMS HOBBIX TEXHOJOTUH U
MaTEepUaIoB.

B nmmaHe perieHWs 3amad  BOCIUTAHUS, PA3BUTHS W COLMATU3AINH
Oo0y4Yarmuxcs TPUHATHIE MPOrpaMMON MO XMMHHM TMOAXOJBI K OMNpEeICHUI0
COJlep)KaHUsI M TIOCTPOEHUS TMpeAMeTa TMpelycMaTpuBaioT (popmMupoBaHue
YHUBEPCAJIbHBIX YYEOHBIX JIEUCTBHUM, HMEIOIIMX ©0a30BOE 3HAYCHHUE IS
pPa3NUYHBIX BHJIOB JICSATEIBHOCTU: pEIICHUs NpoOsieM, MOHCKa, aHalu3a |
o0paboTku  uWH(pOpMANMK, HEOOXOAMMBIX JUIS NPUOOPETEHUS  OIbITa
NPAKTUYECKOM W HCCIE0BATEIbCKOM JeATENbHOCTH, 3aHMMAIOIIECH Ba)XKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpaktuke npernopaBaHusi XMMHM Kak Ha yYpOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHUs, TaKk MU HA YPOBHE CpEAHEro oO0IIero oOpa3oBaHus, NpH
OTIPEICIICHUH COJIEPKATEIIbHOW XapaKTePUCTUKU IIeJIe H3Yy4eHHs TMpeaMeTa
HANPaBJICHUEM T[EPBOCTENEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHUYECKONM HAyKH KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATENHHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOUKU 3pPEHUs TaKOu
NOJXOJl K ONpENeNeHUI0 1eJell W3ydeHHus TMpeaMeTa SIBISETCS BIIOJIHE
OIpaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMH IEISIMU M3yUYEHUS TperMeTra
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIISIIOTCS:

e (QopMHpOBaHME CHCTEMBl XHMHUUYECKHUX 3HAHMH KaK BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIFOUEBbIe TOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IIOHUMaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHHII MUPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

o (opmupoBaHHe W pa3BUTHE TPEICTABICHUNA O HAYYHBIX METOAAX
MO3HAHUS BEIIECTB M XHUMHYECKUX PEAKINA, HEOOXOIUMBIX IS
NpUOOPETeHHsI yMEHUN OPHEHTHUPOBATHCSI B MHPE BEIIECTB U
XUMHUYECKUX SBJICHUN, UMEIOIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MOBCEIHEBHOMU KU3HU;

e pa3BUTHE YyMEHUH © CIOCOOOB JCATEIBHOCTH, CBSI3AHHBIX C
HAOMOICHNEM U OOBSCHEHHEM  XUMHUYECKOTO  JKCIIEPUMEHTA,
coOroIeHreM MpaBui 0€30MacHOT0 OOPAIEHUS C BEIECTBAMH.

Hapsny ¢ astum, copepkarenbHas XapakTepUCTUKA LEIe W 3ajad
M3Y4YCHUS MpeaMeTa B IPOrpaMMe MO0 XMMHUH YyTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBHHM C HOBBIMH TPUOPUTETAMH B CHCTEME CpPEIHEr0 OOIIero
oOpazoBanus. CerojgHs B IPENoJaBaHUA XUMHH B OOJIBIIICH CTEICHH OTIAéTCs
MPEANOYTCHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJICpKaHUSA  OOyYCHHS,
OPUEHTHPOBAaHHOW Ha TOATOTOBKY BBIIIYCKHUKAa 0011€00pa3oBaTEIbHON
OpraHu3aliy, BIAJCIONEr0O HE HAa0OpOM 3HaHWH, a QYHKIHOHATHHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH ¥ YMEHUSMH aKTUBHOTO MOTYUEHUS 3HAHUHN
Y IPUMEHEHUS UX B peaTbHOW JKU3HU IS PEIICHUS MPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TM mpu u3ydeHHH TpeaMera «XUMUS» JOMUHHUPYIOIIEe
3HAYCHWE MPUOOPETAIOT TAKKE MU U 3a]1a4H, KaK:

aganTanysi OOyYarIIMXCA K YCIOBUSM JIWHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (HOPMHUPOBAHHWE WHTEIUICKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caM000Opa30BaHUIO0,  COTPYAHHYECTBY,  CaMOCTOSATCIBHOMY  IPHUHSATHIO
I'PaMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYAIlUSX, CBSI3aHHBIX C
BEIIECTBAMHU U UX MPUMCHCHHEM;

dopMupoBaHUE y OOYYAOIIMXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHINH ), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHWE IS Pa3]IMYHBIX BHJIOB
NEATeTbHOCTU:  pelIeHus MpoOseM, TOWCKa, aHaliu3a U 00pabOTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TMPUOOPETEHUS OIbITa JICATCIbHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHWHM XWMHH, a TaK¥Ke JUIS OICHKH C
MO3UIUH DKOJIOTHYECKOW Oe30IMacHOCTH XapaKTepa BIHSHHS BEIISCTB M
XUMHUYECKUX MPOIICCCOB HAa OPTaHM3M YeJIOBEKA M MPUPOJIHYIO CPEIY;

pPa3BUTHEC IMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0YyYaroImMXCsA: CIIOCOOHOCTH CaMOCTOSATEIBLHO NPHOOpETaTh
HOBBIC 3HAHUS 110 XUMHUHU B COOTBETCTBUHU C JKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMCHHBIC WH(MOPMAIIMOHHBIE TEXHOJIOTMM JIJIs TIOWCKAa
aHanu3a Y4eOHOM W  HAy4YHO-TIONYJSPHOH HMH(POPMAIMH XHMHYECKOTO
COJIepIKaAHMUS;

dopMHUpOBaHWE W Pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATHBHOTO H
JIOTUYCCKOTO MBIIIJICHUS, HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPH IUIAHUPOBAHUH M
IIPOBEJICHUH XUMHUYCCKOT0 IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOyYaloImuXCcsd YOSKIEHHOCTH B T'YMaHHCTHYCCKOU
HAIPABJICHHOCTH XMUMHUH, €€ BaXKHOW POJIM B PEIICHHM TII00aIbHBIX IPOOIEM
PaIMOHAIBHOT'O MPUPOIOTIOJIb30BAHUS, TOMOIHEHUS YHEPTETUIECKUX PECYPCOB
U COXpaHEHUs TMPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH
OEpeXHOTr0 OTHOIICHHWS K TPUPOJE ¢ CBOEMY 3J0POBBIO, a TaKXKe
npuoOpEeTeHHsI OMbITa HCIIONB30BAHUS ITOTYYCHHBIX 3HAHUM IS TIPUHATHS
I'PAMOTHBIX PEIICHUH B CUTYAIMSIX, CBA3aHHBIX ¢ XUMUUCCKUMH SIBJICHUSMHU.

B yueOHOM miane cpeaHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS
0a30BOr0 YpOBHS BXOJIUT B COCTaB NpeaMeTHON obmactu «EcTecTBeHHO-
Hay4HBIC TPEIMETHI».

OO6miee yuciIO 4YacoB, OTBEACHHBIX I M3yYEHUS XUMHUU, HA 0a30BOM
YpOBHE CpeaHero ooIero oopazoBanus, cocrasiser 68 yacop: B 10 kimacce — 34
yaca (I wac B Hememo), B 11 kmacce — 34 wyaca (1 wac B Hezmen).



COAEPKAHUE OBYUEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUHU

[IpenMer oprann4eckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BEUIECTB U MATEPUATIOB. T€OpUs CTPOCHHSI OPraHUYECKUX
coequHeHuit A. M. byrtnepoBa, €€ OCHOBHbIE MOJIOXKEHUSA. CTPYKTYpHBIE
(dbopMyIbl OpraHUYecKUX BellecTB. [ 'omomorus, usoMmepus. XUMHUECKask CBS3b
B OPraHMYECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

IIpencraBienue 0 KJaccudukanum OpraHWYECKUX  BEIIECTB.
HomenknaTtypa oprannueckux coeuHeHuH (CucTeMaTu4yecKkas) U TPUBHAJIbHbBIC
HA3BaHUS BaXKHEUIINX MPEACTABUTEIICH KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEUIECTB M HX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMh OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha X
OCHOBE, MOJICIIUPOBAHUE MOJIEKYJ OPTraHWYECKUX BEIIECTB, HAONIOJACHHUE H
OMMCAHUE JIEMOHCTPAIMOHHBIX ONBITOB II0 MPEBPALICHUID OPraHUYECKUX
BEIIECTB NP HarpeBaHuu (IUIaBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU psaf. MeraH W 3TaH —
IPOCTEUIITNE MPEACTABUTENHN AJTKAHOB: (U3MYECKHE M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMEIIECHHs] UM TOPEHHUs), HAXOXKIEHUE B MPHUPOAE, NOIYyYECHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN PsiZl. DTUIECH U MPOIUIICH
— TPOCTEHUIIINE MPECTABUTEIN AIKEHOB: (PU3MYECKHUE U XUMHUECKUE CBOICTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, THUApPATAMU, OKUCICHHUS H
MOJIMMEPHU3AIINH ), TTOJIYYCHHUE U IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u merunOyranues-1,3: cTpoeHue, BaKHEHIITHE
XAMUYECKHUE CBOMCTBA (peakius MOJTUMEPU3ALIIH ). [Tonmyuenue
CUHTETUYECKOI O Kay4yKa U PE3UHBI.

ATJKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYECKHN P,
ALETUIIEH — TMPOCTEUIIMK NPEACTABUTENb AJKUHOB: COCTaB, CTPOCHHE,
duznueckne W XMMHUYECKHE  CBOMCTBAa  (peakuwu  TUAPUPOBAHUSA,
rajoreHMpOBaHUsl, THIPATALIMK, TOPEHUS ), TOJyYEHUE U IPUMEHEHUE.

Apensl. benson: coctas, cTpoeHue, (U3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuMu TrajJOreHUpOBaHUST W HUTPOBAHUS), IMOIYYEHHE U NPUMEHEHHE.
Tonyon: cocmas, cmpoeHue, ¢husuueckue u Xumuueckue ceolcmea (peaxyuu
2aN02eHUPOBAHUsSl U HUMPOBAHUsL), NOJyYeHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIJIEBOJOPOAAMH, MPHUHALIEKAIIAMHU K
Pa3IMYHBIM KJIACCaM.

[IpupoaHbIe UCTOYHUKU YIIIEBOAOPOAOB. [IpHpOoaHBIA ra3 W MOMYTHBIE
HedTsaabie Ta3bl. HedTs 1 e€ npoucxoxaenne. Ciocoos! nepepadboTku HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTalUTU4YeCKUii), mupoiu3. [IpoaykTel
nepepaboTkn HePTH, WX TNPUMEHEHHE B MPOMBINUICHHOCTH HU B OBITY.
KameHHblil yroiabs 1 IpOAYKTHI €ro nepepadboTKH.

DKCNEPUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB U HUX IPEBPALLICHUN:
O3HAKOMJIEHME € O0pasuaMu IUIACTMAcC, KaydyKOB M PE3UHBI, KOJUIEKLIUH
«Hedptb» u  «Yroap», MOIEIUPOBAHUE MOJIEKYJ  YIJIEBOJOPOJIOB U



rajoreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKOW palboThl: MOJy4YCHHUE
ATUJICHA U U3yYEHUE €TO CBOWCTB.

Pacuérnnle 3agaun.

Bolunciienusi 1mo ypaBHEHHI0O XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKUHWHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
peakIun).

Kucaopoaconep:kamue opraHu4ecKue coeJHHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
dusznueckre M XMMHUYECKHE CBOMCTBA (peakluM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOIaMH, TOpPEHHUE), NMpPUMEHEHHE. BojopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKA.

MHOroaroMHble CHUPTHL. OTUJIEHIVIMKOIAb W TJIUUEPUH: CTPOEHUE,
¢uznueckrue M XUMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO UICIOYHBIMU
MeTajlaMH, KaueCTBEHHAsI peaklMsi HA MHOTOAaTOMHBIE CIUPTHI). [lelicTBue Ha
opraHusM 4yesnoeka. [[puMeHeHne riamuepruHa u STUIIECHTJINKOIS.

@deHoM: CTPOCHHE MOJIEKYJIbI, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue enona.

Anpnerufipl U kemonvl. DopmanbIeruj, aleTalbACTUl: CTPOEHUE,
dusznyueckre 1 XUMHUYECKUE CBOMCTBA (PEaKIMy OKUCICHHS] U BOCCTAHOBIICHUS,
KAuECTBEHHBIE PEAKIINH ), IOJTYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCyCHAasi KUCIIOTBI: CTPOCHHE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTRA,
oOmme Juisi Kiacca KHUCJIOT, peakimus JTepuPUKalUK), TMOIydYeHUue W
npumeHenne. CTeapuHoBas U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOILEE IEHCTBHE.

Cnoxnble 5(Qupbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiXx  3dupoB. Kupsl. [wapomus sxupoB. I[lpumeHneHue KUPOB.
buonornueckas posb )KUPOB.

VYrneBogel: coctaB, kiaccudukaiums — yriaeBoaoB (MOHO-, TU- U
nonucaxapuabl). [Oko3a — TPOCTEHUIIMNA MOHOCaxapui: OCOOCHHOCTH
CTPOEHUSI MOJIEKYIbI, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcugom meau(1l), okucienne ammuadabpIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKIEHNE B MPUPOJIE, TPUMEHEHHE,
ounonorndeckas poiib. @orocunTe3. PpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nenaroiosa kak npupogHbeie nonumepbl. CTpoeHHe Kpaxmana u
neuoa03bl. PU3NYECKHe W XHMMHYECKHE CBOMCTBA Kpaxmaia (THUIpOJiu3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEUIECTB M UX MPEBPAIICHUI:
MPOBEJICHNE, HAOIIOJEHNE U ONKHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIUH OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE HTAaHOJIA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJACHCTBUE TIIMIIEPHHA C
ruapokcuaom Menu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcugom meau(ll), B3aumopeicTBHe Kpaxmana ¢
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnsle 3agaum.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BENIECTBA WM MPOAYKTA PEAKIUH IO H3BECTHBIM




Macce, 00bEMY, KOJUYECTBY OJHOIO W3 MCXOIHBIX BEIICCTB WM IMPOIYKTOB
peakIun).

A3oTcoaepxaliye OpraHMuecKiue CoeUHEHUS.

AMHMHOKHUCIIOTBI ~ Kak  aM(OTepHble  OpraHUYECKHE  COCAMHEHUS.
duznyeckre U XMMUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha MpHUMEpPE TIUIMHA).
buonornyeckoe 3HaYeHUE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHBIE coeanHeHus. [lepBuunas,
BTOpUYHASL M TPETHUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHbIE PEaKIIMU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METO/bl M3YUY€HHUs BEIIECTB U HX MPEBPAILCHMIA:
HAOJIIO/ICHUE U ONMHUCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OEIKOB
pU HarpeBaHUU, [[BETHBIE pEaAKIIMK OEIKOB.

BrbicokoMouiekyJIsipHbIE COeTMHEHUS

OCHOBHBIE  TMOHATHUS ~XUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUM:
MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJMMEpPHU3AINH, CPEIHSISA
MoJieKyJsipHasi Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — TTOTUMEPHU3aLIUS U MOJTUKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METO/bl M3yUY€HHUs BEIIECTB M WX MPEBPAICHUNA:
O3HaKOMJIEHHME C oOpa3llaMd TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIacTMacc, KayuyKoB.

MexnpeIMeTHbIE CBS3H.

Peanuzanmst MeXnpeIMETHBIX CBSI3€d MPU HM3YyUYEHHUU OPraHHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS dYepe3 UCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHSATUMN, SBJISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHUS: SIBIIEHWE, HAY4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOpHs, aHaJIM3, CHUHTE3, KIacCHU(pHUKAIH, MEPUOIUIHOCTD,
HaOJII0/ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIUPOBAHUE.

®duzrka: Marepus, DOSHEpPrus, Macca, aToM, DOJEKTPOH, MOJeKya,
DHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSTHHE
BEIIECTBA, (PM3UUECKUE BETMUYUHBI U €ITUHUIIBI UX H3MEPEHHUSI.

buonorus: kierka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMONOTHYECKH aKTHUBHBIE BeliecTBa (OENKH, YIIIEBOJbI, >KHPHI,
(dbepmeHTh).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJIbI, TMOJE3HbIE WCKOMAEMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorusi: MHINEBbIE TPOIAYKTHI, OCHOBBI PAlMOHATHHOTO MUTAHUS,
MOIOIITUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparhl, MaTepPHaIbl
13 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckue 0CHOBbI XUMHU

XUMUYECKUI 3yeMeHT. AToM. SIpo aroma, H30TOMNBI. DJIEKTPOHHAs
000J10YKa. DHEPreTUISCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaIIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHUs JIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(UTYypallUs ATOMOB.

Ilepnonnueckuin 3akoH u llepuonmyeckas cHUCTEMA XHUMUYECKUX
anementoB [[. WM. MenneneeBa. CBfA3p NEPUOAMYECKOTO 3aKOHA W



[lepuoguueckont cucrembl xumMudeckux osnemeHTtoB J[. WM. Mengeneea ¢
COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHUX 3JEMEHTOB M OOpa3yeMbIX UMM MPOCTHIX U CJIOKHBIX
BEILIECTB 110 TpyNIaM H NepuoAaM. 3JHAYCHHE MEPUOAUYECKOTrO 3aKOHA B
Pa3BUTUHU HAYKHU.

Ctpoenue BeliecTBa. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOH CBSI3U
(KoBaJIeHTHAsI HETOJIAPHAsI U TIOJISIpHAs, HOHHAS, MeTaJUTnYecKas ). MexaHu3Mbl
o0pa3oBaHUsS KOBAJICHTHOM XHWMHYECKOH CBsI3M (OOMEHHBIA U JIOHOPHO-
akmenTopHbii). BomoponHas cBsi3b. BalieHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AaHUOHBI.

BeniectBa MOJIEKYJSIPHOTO UM HEMOJIEKYJSAPHOTO CTPOEHHUSA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIMYECKON PEHIETKHU.

[ToHsiTue 0 nUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 1071 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCMHECHUM. Howmenknarypa
HEOPraHWYECKUX BEIIECTB. ['€HeTHyecKas CBsI3b HEOPraHUMYECKUX BEIECTB,
MPUHAJICKAIIMX K Pa3ITUYHBIM KJIacCaM.

Xumuueckas peakiusa. Kiaccudukamus XUMUYECKHMX peakiuid B
HEOPraHWYECKOM U OPraHWYeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUM ITPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (DAKTOPOB.
O6parumble peakinuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUAIONIME Ha
COCTOsIHME XUMHUUecKoro pasHosecus. [Ipunnun Jle [laTense.

OnektponuTudeckas auccoraius. CUIbHbIE W CIa0ble SIEKTPOIUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIeT0YHAsl.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEUIECTB M HX IPEBPAILICHUM:
nemoHcTpanus Taomun «[leprogudeckas cucteMa XUMHUYECKHX JIeMEHTOB /Jl.
N. MenneneeBay, n3yueHrne MOJACIIEH KPUCTAITUIECKUX PEIIETOK, HAOIIOACHIE
M OINHUCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yIoKEHUE
MEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KAaTAIM3aTOPA, ONPENEIEHUE CPEIBI
pacTBOPOB BEIIECTB C ITIOMOLIBK0 YHUBEPCAIBHOIO WHAWKATOPA, pEaKIUu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKOU PaboThl «BiusHUE pazTuIHBIX
($aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKITHH.

Pacuérnnie 3anaun.

Pacuérel 1o ypaBHEHMSM XUMHUYECKHX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCMOJIBb30BAHUEM IOHITUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxkenne HemeramnoB B llepuommueckord cucteme
xumMudeckux smeMmeHToB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nyecKkrue CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETa/UIoB (Ha IpuMepe
KHCIIOpoaa, ceprl, pocdopa u yriepoma).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yraepoga ©  KpeMHHS) W WX  COCIUHEHHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN).

IIprMeHeHne Ba)XHENIIMX HEMETAUIOB U UX COEAUHEHHM.

Merannsl. [lonoxenune meramnos B [lepuoanueckon cucreMe XUMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTHM CTPOEHHS 3JIEKTPOHHBIX



o0osouek aroMoB MeTasuioB. O0mme puznueckue cBoiicTBa MetamioB. CruiaBsl
METAJJIOB. DJIEKTPOXUMUUYECKUN sl HANIPSHKCHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAIOB (HATPHM, Kaluid, KaJabIlU,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJI€30, MEJb) U UX COCTMHEHUH.

OOGmuue cmocoObl MoaydYeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHKE.

DKCTIEPUMEHTAIbHBIC METOJbl M3YyYEHHUs BEIIECTB M HMX IPEBpAILCHUM:
U3y4eHHe KOJIeKIMU «MeTauibl U CIUIaBbl», 00pa3IlloB HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTAJIBLHBIX 3aJ1au, HAOJIOJICHUE M OMUCAHUE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBHE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpaMU KHCJIOT M IIEJIOYEH, KAYECTBEHHBIE pPEAKIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérunlie 3amaun.

Pacuérel macchl BemecTBa Wi o0bEMa ra3oB M0 U3BECTHOMY KOJHUYECTBY
BEII[ECTBa, Macce WU 00BbEMY OJHOTO M3 yYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacué€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUU, €CITU
OJIHO U3 BEIIECTB UMEET IPUMECH.

XuUMHA ¥ )KU3Hb

Ponbs xuMum B o0ecrieueHnH SKOJIOTHUECKOM, YHEPTeTUICCKON U TTUIIIEBON
0€30MacCHOCTH, Pa3BUTUM MeAUIUHBL. [[OHATHE O HAyYHBIX METOJAxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIIICHHOTO
MTOJYYEHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEMIECTB M MATEPHUATIOB: BAXKHEWIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIs SJEKTPOHUKH, HAHOMAaTEpHUaJibl, OPraHUYECKHUE U MUHEPaJIbHbBIC
yIOOpEHHUSI.

XUMHSL U 3J0pPOBbE YEJIOBEKA: IMPaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MacHOTO HCIOJIB30BaHUS IPENapaToB OBITOBOM
XHUMMHU B TIOBCEJHECBHOM JKU3HU.

MexnpeamMeTHbIE CBA3U.

Peanuzammst MEXIpeAMETHBIX CBSI3€M TPU  HM3yYEeHUHU OOmImEeH W
HeopraHudecko XxumMuu B 11 Kiacce OCYIIECTBIAECTCS Ye€pe3 MCIOJIb30BaHUE
Kak OOIIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, TaK W TIOHSITHH, SBJISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, rUImoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCH(HUKamus, IepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJIEITUPOBAHNUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: mMaTrepus, dHEPrus, Macca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH,
WOH, W30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJIA, DSHEPreTUYECKUNd YPOBECHb,
BEIIIECTBO, TeEJI0, OOBEM, arperaTHoe COCTOSTHUE BeIecTBa, (HU3NUECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buomorus: kierka, opraHusM, 3KOCHCTeMa, Owmocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadmsi: MwuHEpabl, TOpPHBIC IOPOJBI, IIOJE3HBIC HMCKOIIaeMbIe,
TOIUIMBO, PECYPCHL.

TexHomorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIIyprusi,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpHraIoB, CEIBCKOXO03SIMCTBEHHOEC
IMpOn3BOACTBO, nuimieBast IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/I‘-ICCKaH

IMPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTUUCCKUX IIPCIIapaToB, IMPOU3BOJACTBO



KOHCTPYKIMOHHBIX MaTrcpualioB, QJICKTPOHHAas IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOI'H.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMBLI IIO
XM  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0y4YarolmMUMHUCs TPOTPpaMM CpeIHero ooOmiero oOpa3oBaHUs (JTUYHOCTHBIM,
METanpeMeTHBIM U TpeaMeTHbIM). HayuHo-MeTogudyeckoil OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOSHHUS MPOrpaMM CPEHETo 00IIero
00pa3oBaHUS SIBISETCS CUCTEMHO-IEATeIbHOCTHBIN TTOAXO/I.

B CcoOTBETCTBUM C CHUCTEMHO-JIESITEILHOCTHBIM IOJIXOJA0M B CTPYKTYpE
JIMYHOCTHBIX PE3YJIHTATOB OCBOECHUS MpEaMeTa «XUMHUA» HA YPOBHE CPEIHETO
o01ero oOpa3oBaHus BbIJICTICHBI CICAYIOIINE COCTABIISIONIHE:

O0CO3HaHHE OOYYAIOIIUMHCS POCCUMCKON T'pakTaHCKOW HICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIM4YMe MOTUBAIIMHN K 00yUCHHIO;

I[eJICHAINIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIECHUNM JUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TpaJauIluii 0a30BOM HayKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBAThCS B CBOEH
JEATEIBbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, MIPUCYIIUMU LETOCTHOM
CHUCTEME XHUMHYECKOTO 00pa30BaHMS;

HaJIMYUEe TMPABOCO3HAHUS DKOJOTHMYECKOM KYJIBTYpPhl M CIIOCOOHOCTH
CTaBUTH LICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHMS IpeaMera «XHUMHS» JOCTUTAIOTCS B
€IMHCTBE YYCOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKHUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSMH M HjeajaMy POCCUHUCKOTO IPaKIaHCKOT0 OOIIECTBA, MPUHIATHIMHU B
o0IIIecTBE HOpMaMHU M TIPaBUJIaMU TOBEACHUS, CIIOCOOCTBYIOIIMMH TPOIECCaM
CaMOIIO3HAHMS, CaMOPA3BUTHA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
o0ydJarommxcs.

JIMYHOCTHBIE pPE3yJIbTAaThl OCBOEHUS Mpeamera «XHUMHUS» OTpakaroT
c(hOpMHUPOBAHHOCTH OMBITA ITO3HABATEIBLHON M IPAKTHUYECKOH IeATCIbHOCTH
o0ydJaromuxcs Mo peaanu3aiuy MPUHITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAaHHUA  OOYYAIOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTaBICHUS O COLMAJIbHBIX HOPMaxX M IMpaBUIaX MEKIMIHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MEATEIbHOCTH MPH CO3JaHUHU
y4€OHBIX MPOEKTOB, PEICHUH YUYE€OHBIX U TTO3HABATEIbHBIX 33/]a4, BHIITIOJIHECHUU
XUMHYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3TUIHBIX BUIOB YI€OHOU AEITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOILIECHHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€UYECTBEHHON XMMUH;

YBaKEHHS K MPOIECCY TBOPUYECTBA B O0JACTHU TEOPUH U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, YTO JIOCTUIKEHUSI HAYKU €CTh PE3yJIbTaT



JUTMTENIbHBIX HAOJIOJICHUM, KPOIOTIUBBIX OSKCIIEPUMEHTAIBHBIX IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U IMO3HABATEJIbHBIX MOTHBOB B TOJIYYEHHUU M TOCIEIYIOIIEM
aHanuze  HMHPOpPMAlMU O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH  OILICHMBATh CHUTYalldd, CBSI3aHHbIE C XHUMHUYECKUMU
SBJICHUSMH, U TIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIAEHUE M MOCTYNKHA CBOMX TOBApUIIEH C
MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IOCJIEACTBUN ITUX
MOCTYIIKOB;

4) popMuUpPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEW 3J0poBOro M 0Oe3omacHOro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIro/ICHUST TPaBWJI 0€30MacHOrO OOpaIlleHUs] C BEIIeCTBAMHU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOM JESATEIBHOCTH;

NOHUMAaHUS [EHHOCTU TMPaBUJI WHIUBUIYAIHBHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TOBEACHUS B CUTYyallUsX, YIrPOXKAIOIMIUX 3J0POBBI0 U >KU3HU
JIIOJIEH;

OCO3HAHMSI  TIOCJIENCTBHUM M HEMPHUSATUS  BPEIHBIX  TNPHUBBIUEK
(yroTtpeOieHus anKoroisi, HAPKOTUKOB, KypEeHUsl );

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEI0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JAPYTMX BHJIAX
NEeSATETbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE B PEIICHUU TMPAKTHUYECKUX 3a]la4y
COIMAJILHON HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYCHHUIO MPOQECcCHil pa3iIuvyHOro pojaa, B
TOM YHKCJIE HAa OCHOBE IPUMEHEHUS MIPEIMETHBIX 3HAHUN TT0 XUMUU;

YBaXEHUST K Tpydy, JIOIAM Tpyla U pe3yldbTaraM TpYyI0BOM
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYATHHON TPACKTOPHH
oOpasoBaHus, Oyaymed npodeccuu U peaau3anuid COOCTBEHHBIX KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB
1 TTOTpeOHOCTEH O0IIEeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH I1eTIeCO00Pa3HOTO OTHOIICHHS K TPHUPOJE, KaK UCTOUHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAHUS TJI00ATHHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, BIUSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOITHON U COLUATILHON CPEIbI;

OCO3HAHHSI HEOOXOIWMOCTH WCIIOJIb30BAHUS JOCTIKCHUNW XUMUU IS
pelIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOIONOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYXKAIOLIEH
MIPUPOJIHOM CpeJie, YMEHUS MTPOTHO3UPOBATH HEOJArOMPUSITHBIE KOOI MUECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIIATh UX;

HaJqu4usi Pa3BUTOrO  AKOJOTMUYECKOIO  MBIIUICHUS, SKOJIOTMYEeCKOU
KYJIbTYpbl, OIbITA JIESITEIIBHOCTH ASKOJOTMYECKON HaMpaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBATBCSA UMU B II03HABATEIBHOW, KOMMYHUKAaTUBHOM U COLIMAIIbHOM



NPAKTUKE, CIOCOOHOCTHM W YMEHHS AaKTUBHO TIPOTHBOCTOSTH HJICOJIOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILIIECTBEHHON MIPAKTUKH;

NOHMMAHUS CHCNU(PUKH XUMHUH KaK HayKd, OCO3HAaHUS €€ poJin B
(GbopMUPOBAaHUHU PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIO0CTHOIO
IpeJICTaBlIEHUs 00 OKpYKaloleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuU MpoOJIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UBWIN3AlMKA: B €€ T'yMaHUCTHMYECKOW HAIpaBICHHOCTH M BAXKHOW PO B
CO3JaHMM HOBOW 0a3bl MaTepPUAIbHONW KYJIbTYphI, PEHICHUU TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHsI YEJIIOBEUECTBA — CHIPHEBOM, DHEPTrEeTUYECKOM,
NUIIEBOM W DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
00€eCIeYeHUH YCIOBHM YCTEIIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOMN KUZHH
KaXKJI0r0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHMUS CYIIHOCTH METO/OB
MO3HAHUS, HUCIOJNB3YEMBIX B  €CTECTBEHHBIX  HAyKaX, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydYyaeMble 3HAHUSA JUIsl aHalu3a U OOBICHEHUS SBJICHUUN
OKpPYXAIOIEr0o MUpPAa M MPOUCXOASIIMX B HEM H3MEHEHHU, YMEHHUS JeNaTh
00OCHOBaHHBIE 3aKJIOYEHHUS HAa OCHOBE HAy4HbIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C IEJIbIO TIOTYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIONIb30BaTh XMUMHYECKUE 3HAHUS A
pelieHus MpooJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON A TEIbHOCTH;

TOTOBHOCTM W CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSM  Tpyla B pasnuyHbIXx  cdepax
mpoecCuOoHaNbHOMN AESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUS y4E€OHOTO MpeaMeTa «XHUMUS
Ha YPOBHE CPETHEro 00111ero 0Opa3oBaHus BKIIOYAIOT:

3HauUMMbIe  JI1  (OPMHUPOBAHUS  MHUPOBO33pPEHUS  OOYYAIOIIMXCS
MEXIUCLUUTTMHAPHbBIE (MEeXTpeaMeTHBIE) o0IIeHayYHBIE MOHSATUA,
OTpaXkaroliue IeJIOCTHOCTh HayYHOW KAapTHUHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUS, MCIONB3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BELIECTBO,
SHEpPrus, SIBJICHHE, MPOIECC, CUCTEeMa, HAay4YHbIM (akT, MPUHLHUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HAOINIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAIIbHbBIC yueOHbIE JNENUCTBUS (mo3HaBaTEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJsTHBHBIE), oOecrneunBamomme (HoOpMUpPOBaHHE
(GYHKIIMOHAIBHOW IPAMOTHOCTH M COIMATIBHON KOMIETEHIIMU 00 y4arOIINXCS;

CIIOCOOHOCTH 00y4Jaronuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAIbHBIE
yueOHBIC IEUCTBHSI B TI0O3HABATEILHOM U COIMATIBLHOM MPaKTHKE.



MeranpenMeTHbie pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  T103HABAaTEJIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBiasgenne  yHUBepPCAJIbHBIMH  Y4eOHbIMH  IO3HABATEJbHBIMH
AEeNCTBUAMM:

1) 6a30Bble JIOrHYecKHe JeiCTBUS:

CaMOCTOSATENbHO  (hopMynupoBaTh U aKTyaJIM3UPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LIeNU ACATEIbHOCTH, 3a/laBas HapameTpbl U KPUTEPUU HUX
JNOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl JAESATEIBHOCTH C IOCTaBJICHHBIMH
LESIMU;

UCITIOJI30BAaTh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTHYECKOI'O MBILIUIEHUS —
BBIJIEJISITh XaPAKTEPHBIE MPU3HAKU MOHITUN U yCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACIIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMUYECKUX PEAKIIN;

yCTaHABIIUBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCYXICHHUS (MHIYKTUBHBIC, NIEyKTUBHbBIC, IO
aHAJIOTUH), BBISBIISATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

OPUMEHATH B  MpOLECCE€ IIO3HAHWS, UCIOJIb3yEeMble B  XHUMHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIETH, MPeoOpa3oBbIBATH  MOJIETbHBIE
OPEACTaBICHUA — XUMUYECKMH 3HAK (CUMBOJ) DJIEMEHTa, XHMHYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOW pEaKIMU — TPU PEHIEHUU YIEOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 33]a4, IPUMEHATh Ha3BAaHHBIE MOJIEIIbHbBIE
IPEACTaBIEHUA JJIS1 BBISIBICHUSI XapaKTEPHBIX NPU3HAKOB U3YYae€MbIX BELIECTB
Y XUMHYECKUX PEAKIIUM.

2) 0a3oBbIe HcCIeI0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
pEaAKIU;

dbopMynupoBaTh IeNd W 3aJadyd  HUCCIEAOBAHUS, HCIOJIH30BAThH
MOCTABJICHHBIC M CAMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOMPOCHl B KAa4E€CTBE
WHCTPYMEHTA TTO3HAHUSI U OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3HI TIO MTPOBEPKE
MPAaBWJIbHOCTH BBICKA3bIBAEMBIX CY>KIICHHUII;

BJIaJIETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA W MPOBEACHUS
VYCHHMUECKUX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HaOII0IaTh 3a
XOJIOM  Tpollecca, CaMOCTOATEIBLHO MPOTHO3UPOBAThH €ro  pe3ylibTar,
dbopMynupoBaTh O00OOIIEHUST W BBIBOJABI OTHOCHUTEIHHO JIOCTOBEPHOCTHU
pPE3yIAbTATOB UCCIIEOBAHUS, COCTABISATh OOOCHOBAHHBIN OTUET O MPOAECIAHHON
pabore;

MpuOOpeTaTh OMBIT YYEHWYECKON WCCIEAOBATEIIBCKON W TMPOEKTHON
NEATENbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY
MOUMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3aJay, MNPUMEHEHUIO Pa3IUYHBIX
METO/I0B MTO3HAHMUSI.

3) paGora ¢ uHpopmManuei:

OPHUEHTHUPOBATHCS B PA3IMYHBIX HWCTOYHHKAX WH(Mopmaruu (HayIHO-
MONYJISIpHAsl JINTEpAaTypa XUMHUYECKOTO COJIEpXAHUS, CIPaBOYHbIE MOCOOMS,
pecypcol HTEpHeTa), aHanmM3upoBaTh HHPOPMALIUIO PA3IUYHBIX BUAOB U (pOpM



NPE/ICTABIICHNS,  KPUTHYECKH  OIECHMBAaTh €€  JIOCTOBEPHOCTh M
HENPOTHBOPEUYHBOCT;

(bopMyIHpOBaTh 3aNPOCHI M IPUMEHSATH Pa3IUIHBIC METOJIBI ITPH TTOUCKE U
orbope uHPpOpMaIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIpeAeNEHHOTO TUIIA;

NpPHOOPETaTh OMBIT MCIOIL30BaHMS MH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTHUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHdopManuu (cxembl, rpaduKu, TMarpaMmMbl, TaAOJIUIIbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
XUMHUYECKON uH(OpManuen: NpUMEHSTh MEXIpeaMeTHble ((pusnyeckue u
MaTeMaTH4YeCKUe) 3HaKM W CHUMBOJIBI,  (opMyibl,  aOOpeBHATYPHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CMMBOJMYECKHE CPEICTBA
HATJISITHOCTH.

OByaieHHe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOll TEeMbl B XOJ€ AHaliora
W/WIN JTUCKYCCUM, BBICKA3bIBaTh HACH, (GOPMYIHPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHHSI MPEJIOKEHHOH 3a/1a4H;

BBICTYIATh C MPE3CHTAllUeN PE3ybTaTOB IMO3HABATEIBHOU JESTEIHHOCTH,
MOJYYCHHBIX CaMOCTOATEIBLHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBITIOTHEHUM  XUMHUYECKOT'O0 DJKCIEPUMEHTa, MPaKTUYECKOH paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4YaeMbIX BEIECTB, PEAIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMynHpOBaTh BBIBOABI MO pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBAHUS TO3UIUI B X0/1e 00CYKICHHSI 1 OOMEHA MHEHUSIMHU.

OBj1ajleHHe YHHBEPCAJIbLHBIMY PeryJsiTUBHBIMH J1€iCTBUSIMU:

CaMOCTOSITETIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIHLHYIO
JeSITENbHOCTh, OMpeAensss e€ Melu W 3aJadd, KOHTPOJIUPOBATh U TO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TMpEAJIaraeMblii aqropuT™M ACHUCTBUN TIpH
BBITIOJTHEHUN Y4YE€OHBIX U HCCIEAOBATEIbCKUX 3ajad, BbIOUpaTh Haubosee
3¢ deKTUBHBIN cOocO0 WX pEmIeHUs] ¢ YYETOM MOJYYeHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  CBOEW  JCSITEIILHOCTA Ha  OCHOBE
caMOaHaJIn3a U CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuUMHSI»
OTpa)XKaroT:

c(hOPMUPOBAHHOCTh TPEJICTABICHUNA O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa, POJU XHMHUH B TIO3HAHUU SIBJICHHUU
OpUpoJibl, B (OPMUPOBAHWM MBINUICHUS W KYJIbTYPBl JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS IMPaKTHICCKUX
3a71a9 ¥ JKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO H
IPUPOJTHOM CpEIE;

BJIQJICHUE CHCTEMOM XUMMYECKMX 3HAHWUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUA (XUMHUYECKUH DJEMEHT, aTOM, JJICKTPOHHAas
o0oJi0YKa aToMa, MOJIEKYJa, BaJCHTHOCTh, JJIEKTPOOTPUIIATEIHLHOCTD,



XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W COKpall¢HHas),
MOJIb, MOJIIpHasg  Macca, MOJSPHBIA  O00BEM,  YIIEpPOJIHBIM  CKEJeT,
byHKIIMOHANIbHASL TpyMNa, paauKall, H30MEpHus, U30MEphbl, TOMOJOTHYECKUI
pSiZl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJI M a30TCOAEpKAIlUE COCAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIJISIPHbIE COCTMHEHNUS);
TEOPHUH U 3aKOHBI (TEOPHUs CTPOCHUS OopraHndeckux Bemiects A. M. byTieposa,
3aKOH COXPAaHEHMSI MAcChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUNA S3BIK
XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS, JIeXallde B OCHOBE IMOHHMAaHUS
NPUYUHHOCTH W CHCTEMHOCTH XHMMHMYECKUX SBJICHUH, (DAKTOJIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCMOJIb30BAHUU
BAXHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH
YeNI0BEeKa;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEpHbIEC MPU3HAKU TOHITHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSTHS
[P OMUCAHUU COCTaBa, CTPOCHUS U NIPEBPAIEHUN OPraHUYECKUX COCUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJIBb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIS
COCTaBJICHHUSI MOJICKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMy1 OpraHMYecKHX BEIIECTB W ypPaBHEHUH XHWMHYECKHX PEaKIIUid,
U3TrOTABJIMBATH MOJEIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl MJUTFOCTPAIMK UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAJITICKHOCTD U3YYCHHBIX
OpPraHMYEeCKUX BEHIECTB IO HMX COCTAaBY M CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOMOPOIbI, KUCIOPOJ W a30TCONEpKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCIMHEHUs), JaBaTb WM Ha3BaHUS IO
cuctemarnueckoi HomeHnknatype (IUPAC), a Takke NpUBOAWTH TPUBHAIbHBIE
HA3BaHUA OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIUJICH, AlleTHIEH,
ATUWJICHTJINKOJb, TTUIEPUH, (eHo, (hopMalbIeru, aleTalbIerua, MypaBbUuHas
KHCIJIOTA, YKCyCHasi KHCJIOTa, OJEWHOBas KHUCJIOTA, CTEAPUHOBAsl KHUCJOTA,
TII0K03a, (PyKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHH);

c(hOpMHPOBAHHOCTh YMEHUSI OMNPEAETSATh BUIbI XUMHUYECKON CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHUS MTPUMEHSTH TOJOKEHHUS TEOPUU CTPOSHUS
opranudeckux BemecTB A. M. bytinepoBa nnsi oOBsICHEHUS 3aBHCUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHHUS MacChl
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyueckre U XUMHYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWIECH, alleTUJIEH,
Oyramuen-1,3, merunOyranuen-1,3, 6€H30/1, METaHO, STAHOJ, STUJICHTIUKOIb,
TJIAIepUH, (GEHOJ, alleTaIbIeTH I, MypaBbUHAS U YKCYyCHAs! KUCJIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0J03a, aMHHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh HUCTOYHUKU
YIJIEBOJIOPOJIHOTO ChIpbi (HE(Th, MPUPOJIHBIA Ta3, Yrojib), CHOCOOBI UX
nepepadOTKU U MPAKTHUYECKOE TPUMEHEHUE IPOIYKTOB MEPEpadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA
pEaKIUM IO W3BECTHBIM Macce, 00BEMY, KOTWYECTBY OJHOTO W3 HMCXOJHBIX
BEILIECTB WJIM MPOJYKTOB PEAKIIUN );



c(hOpMHPOBAHHOCTh YMCHHUH BJAJCTh CHCTEMOW 3HAHWK 00 OCHOBHBIX
METOJIaX HAYYHOT'0 TIO3HAHUS, UCITOIB3YEMbBIX B XMMHH TIPU U3YUCHUHU BEICCTB
U XMMHYSCKMX  sBJIeHWH (HAOmIOJeHWe, W3MEpeHue, OSKCIECPUMEHT,
MOJICIMPOBAHKUE), HCIOIL30BaTh CUCTEMHBIC XUMHWYECKHE 3HAHUSA IS
NPUHATUS PEIICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIlMSX, CBSI3aHHBIX C
BEIIECCTBAMHU U UX MPUMCHCHHEM;

chOpMUPOBAHHOCTb ~ YMEHHMH  CcOOJtOaTh  TpaBWja  IOJIb30BAaHMS
XUMUYECKOW TOCYJ0H M J1abOopaTOpHBIM O0OpYAOBaHHUEM, a TaKXKE IMpaBuUia
oOpalieHus ¢ BEIeCTBaMU B COOTBETCTBUU ¢ MHCTPYKIIUSAMH 11O BBITTOJIHECHHUIO
J1a00paTOPHBIX XUMHYECKUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBIMNOIHATH XUMUYECKUI
JKCIEpUMEHT (TIpeBpalleHuss OpPraHUYeCKUX BEIIECTB IIPU HarpeBaHHH,
MOJIydEeHHUE HOTWICHA U U3YYEHHWE €ro CBOMCTB, KauyeCTBEHHBIE pEaKIUU
OpraHUYeCKUX BEIIECTB, JCHATypamus OCIKOB IPU HAarpeBaHUH, IIBETHHIC
peakiuu OeIKOB) B COOTBETCTBUHU C INMpaBWIaMU TEXHUKH 0€30MMacHOCTH IIPHU
oOpallleHlH C BEUIECTBaMHU M JIA0OpAaTOPHBIM OOOpPYAOBAHUEM, NPECTABIISTH
pe3yabTaThl XMMHYECKOTO0 OJKCIepuMeHTa B ¢dopMe 3aluch ypaBHEHHI
COOTBETCTBYIOIIMX peaKIuid U (POpMYJIHUPOBATH BBIBOJABI Ha OCHOBE JTHX
PEe3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIO, TOJYYaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOM
uHdopManmu, aTepHET U Apyrux);

chOpMUPOBAHHOCTb yYMEHHUM  COONIOJATh TIpaBHUJia  DKOJIOTHYSCKHU
I1eJIeCO00pa3HOr0 TOBENCHHUS B OBITY M TPYAOBOH NESITEIHHOCTH B MEIAX
COXpaHEHUsSI CBOETO 3JI0POBBS U OKPYXKAIOIIEH MPUPOAHON Cpebl, OCO3HABATH
OIMMACHOCTh BO3JICHCTBHUS HA >KMBBIE OPTAaHU3MBI OMPEEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasl cMbIcT Tokazatens [1/IK, moscHaTs Ha mpumepax CrocoOb
YMEHBIICHUSI M TPEIOTBPAIICHUS] WX BPETHOTO BO3JCHCTBUS HAa OpPraHU3M
YeNoBeKa;

JUTsI OO Y4YaIOIIUXCSL C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUISL CJETBIX W CIA0OBHUASIIUX OOYYaIONIUXCS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHmii JI. bpaiing ngng  3anmcu
XUMHUYECKUX POpMYI.

11 KIIACC

[IpenMerHble pe3ynbTaThl OCBOEHUs Kypca «OOIas U HeopraHuyeckas
XAMUS» OTPAKAKOT:

c(hOpMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYSCKOM COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHPA, POJM XHMUU B IIO3HAHWUH SBJICHUMN
npuposibl, B (OPMUPOBAHUU MBIIUIEHUST W KYJIBTYpbl JHUYHOCTH, €€
(GYHKITMOHATPHOW TPAMOTHOCTH, HEOOXOIMMOMW ISl PEUICHUS MPAKTHYECKHUX
3alad4 U JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MNPUPOTHOM CPEIE;

BIIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNIue MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJSIPHBIA OO0BEM,
BAJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCJIEHUS, XUMHUYECKasi
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTATUIMUECKAs



peléTKa, TUIbl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJUTUYECKAST JUCCOLMALINS, OKUCIHUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuy, XMMHUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS
AJIEKTPOJIUTUYECKON NUCCOLMALNK, nepuoanueckui 3akon [[. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXpPAHEHUS U MPEeBpallCHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHMS, JIKAllMe B OCHOBE IMOHUMAaHMS
NPUYMHHOCTH M CHCTEMHOCTHM XHUMHMUYECKUX SIBJIEHUN, (HDaKTOJIOTHYCCKUEC
CBEJICHHMSI O CBOMCTBAax, COCTaBe, MOJYYCHUU W OE30MAaCHOM HCTOJIb30BAHUM
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATECIbHOCTH
YeJI0OBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISTH XapaKTEPHbIC MPU3HAKU MOHSATHUH,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, HMCIOJIB30BATh COOTBETCTBYIOLIME MOHSTHUS
IIpU ONMCAHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIs
coctaBiaeHus (GOpPMyJl BEHIECTB M ypPaBHEHUM XHMHUYECKUX PEaKIIH,
cucremarndeckyro HomeHknatypy (IUPAC) wu TpuBmanbHbIE Ha3BaHUS
OTJIETIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIi ra3, yriaeKHCIbId ra3, aMMHaK,
raméHasi U3BeCTh, HETaléHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTb yYMEHHUM OMNpPENeNATh BaJCHTHOCTh M CTENCHBb
OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKOW CBSI3M (KOBaJEHTHAs, WOHHAs, MeTaJUIMYecKas, BOJIOPOJHAs) B
COCIMHCHUAX, THUIl KPUCTAUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHASI, METANIMYECKAs ), XapaKTep CPebl B BOAHBIX
pacTBOpAaX HEOPTAaHUYECKUX COCIUHECHUI;

c(hOpMHPOBAHHOCTh YMEHUU yCTaHABJIUBATh IIPUHAIEKHOCTD
HEOPTraHMYECKUX BEIIECTB MO MX COCTaBY K OMNPEACIEHHOMY KiacCy/TpyIie
coenvHeHU (TIPOCThIE BEIIECTBA — METAUIBI M HEMETalulbl, OKCH/IBbI,

OCHOBAaHWsI, KUCJIOThI, aM(OTEPHBIE TUPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM PACKPBIBATh CMBICI NEPUOJUIECKOTO 3aKOHA
J. W. MengeneeBa W JOEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTETBHYIO ¥ TIPOrHOCTUYECKYIO (PYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 3yeMeHTOB |—4 mnepuomoB Ileproanyueckoil CHCTEMBI
XUMHYeCKuX anemeHToB JI. M. MeHaeneeBa, MCIONB3Ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTATINY, (QHEPreTUYECKUE  YPOBHU»,  OOBACHSITH
3aKOHOMEPHOCTHM HM3MEHEHHUSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB M UX
COEAMHEHUH MO IepuojaM U rpynnaMm llepuoguueckoi cucTeMbl XMMHUECKHUX
snemeHTOB [[. 1. Mennaeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3JMWYHBIX KJIACCOB,
MOATBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEK]Y HEOPraHUYECKUMU
BEILIECTBAMHU C MOMONIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHUS KIACCUPHUITUPOBATH XUMUIECKUE PEAKITUH TIO
Pa3JIMYHBIM MPU3HAKaM (YUCITY U COCTaBy PEarupyroNIuX BEHIECTB, TEILIOBOMY
s dexTy peakiuu, N3MEHEHUIO CTETICHEN OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peakKiuy, y4acTHIO KaTaIu3aTopa);

c(pOpMHUPOBAHHOCTD YMEHHI COCTABIATH YPABHCHUS PCAKLUN PasIHYHbBIX
TUTIOB, TIOJMHBIE W COKpAmEHHBIC YpaBHEHHUS pEaKIMii HOHHOTO OOMEHa,
YUYUTBIBAsA YCIOBUS, IPU KOTOPBIX ATU PEAKIINH UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIIUH, TOJITBEPKIAIOIINE
KAQ4€CTBEHHBI COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ TYTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHUM pPaCKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMHA TOCPEACTBOM COCTABJICHUS DAJEKTPOHHOIO
OaaHca 3TUX peaKIuii;

c(hOpMUPOBAHHOCTb  yMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM PpEakIMM OT Pa3JudyHbIX (PAKTOPOB; XapakTep CMeEIIeHUs
XUMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCHCTBUS (MIPUHIIUIT
Jle llarenbe);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHYECKUE TMPOIIECCHI,
JIeXKaIKE B OCHOBE MPOMBIILICHHOIO TTOJIYy4Y€HUs CEPHOM KUCIOThI, aMMHUaKa, a
TaKxe CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIIUX HAYYHBIX MPHUHIUIAX U
AKOJIOTMYECKUX IPOoOIeMax XUMHUUECKOTO IMTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJHWTH BBIUHUCICHUS C MCIIOJIb30BAHHEM
MOHATHS «MacCOBas JOJIS BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B
IpyU  XMUMHUYECKMX pEaKIMAX, MacChl BeEIIeCTBa WU 00BEMA Ta30B IO
U3BECTHOMY KOJHYECTBY BEIIECTBa, Macce WIH O0BEMY OFHOTO U3
YYacTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIUIOBOr0 3((deKTa peakiid Ha OCHOBE
3aKOHOB COXPAHEHHUSI MaCChl BEUIECTB, MPEBPAIICHUS U COXPAHEHHUS DHEPTUH;

chOpMHUPOBAHHOCTb  YMEHHMH  COOJIOJaTh  TpaBWja  IOJIb30BAaHHS
XUMHUYECKOW TOCY/I0H M J1TabOpaTOpHBIM O0OpYAOBAaHHMEM, a TaKKe IIpaBUia
oOpalieHus ¢ BEIeCTBaMU B COOTBETCTBUU ¢ MHCTPYKIIUSAMH 110 BBITTOJIHCHHUIO
71a00pAaTOPHBIX XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHHUM IUTAHUPOBATh M BBINMOIHATH XUMHWYECKHUI
AKCTIIEPUMEHT (pa3iokeHUe EPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIN3aTopa,
ONpENEIEHUE CpeAbl PACTBOPOB BEUIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO
WHIUKATOpa, BIHUSHUE PA3IUIHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakIuy, peakud HOHHOrO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha Cyibdart-,
kapOoHAaT- ®W  XJIOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHHS,  pCIICHHUE
AKCIIEpUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertauibly u  «Hemerawuibl»y) B
COOTBETCTBUHM C TpPaBWIAMH TEXHUKH O€30MAaCHOCTH TIPU OOpaIIeHUH C
BEIIECTBAMU M J1a0OpaTOpPHBIM OOOpYIOBaHUEM, NPEICTABIATH PE3yJIbTAThI
XUMHUYECKOro JKCIeprMeHTa B (opMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpOpMaNuIo, IONTy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIuK, THTepHET U Apyrux);

chOpMHPOBAHHOCTh ~YMEHUW  COONIOAaTh TpaBWja  AKOJOTHYECKU
11e71ecCO000pa3HOro MOBENCHUS B OBITY W TPYAOBOM MESITEIBHOCTH B IENSIX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEN NMPUPOJHOU CPEAbI, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MbI OIPEICIEHHBIX BEIIECTB,
nmoHnumas cmbica mokazatens [IJIK, TMOsSCHATHP Ha mnpuMepax CIIOCOOBI
YMEHBIICHUSI W NPEAOTBPAILLICHUS HMX BPEIHOrO BO3JACHCTBUA HA OPraHU3M
YEJI0BEKa;

JU1s1 00YYaIOIIKUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 3/I0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKHX SIBIICHUM;



JUISL CIIETIBIX W CJIA0OBHJISIIIMX OOYyYaroImMUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiing pns  3anucu
XUMUYECKUX dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaunmeHoBanue
pa3iesioB U TeM
NMpOorpaMmbIl

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckune
padoThI

DyiekTpoHHbIE (IU(pPOBHIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Pa3pnen 1. TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHHU

1.1

[Ipenmert
OpraHu4YeCcKOu
xumunn. Teopus
CTPOCHUS
OpraHUYECKHUX
coequueHuii A. M.
byrneposa

Utoro no paznemny

Pa3zpnea 2. Yriesoaopoasl

2.1

[Ipenensubie
YTJI€BOIOPOABI —
aJIKaHbI

2.2

HenpenensHubie
YIJIEBOAOPOABIL:
AJIKEHBI,
aJKaJINeHBbI,
QJIKMHBI

2.3

ApomMathueckue




YIIEBOIOPOABI

[Ipuponuseie
VCTOYHHUKHU

2.4 3 1
YII€BOIOPOAOB U

uX nepepadoTKa

Hroro no pazgeny 13

Pa3nen 3. Kucaoponconep:xkamme opranndeckue coeInHeHHs

3.1 Cnuptsl. deHoun 3
Anbpaerunsl.
Kap6oHoBsie
3.2 P 7
KUCJIOTEL.
CnoxxHble d(QUPBI
3.3 VYrineBoasl 3 1
Hroro no pasgeny 13
Pa3znen 4. A3orconeprkamue oprannyeckue coeJuHeHUust
AMUHEL
4.1 AMWHOKHACIOTEL 3
benku
Uroro no pazneny 3

Pa3znen 5. BoicokomosieKkyJISIpHbIE COeINHEeHUSA

[Imactmaccel.
5.1 2
Kayuyku. BonokHa

Utoro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KVIACC

HaumeHoBaHue KosnyecTBo yacoB
Ne duekTpoHHbie (unudpoBbIEe)
pa3jiejioB U TeEM KonTpoibubie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpaMMsbl padoThI padoThbI
Paznen 1. Teopernueckne OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuognueckuit
3aKOH U
Ilepunoanueckas
1.1 P 3
cucreMa
XUMUYECKUX
anemenTtoB /1. M.
Meunpeneena
CrtpoeHue BeliecTna.
1.2 MHuoroo6pasue 4
BEILIECTB
XHUMUYECKUE
1.3 6 1 1
peakiumn
Hroro o paszneny 13
Pa3nen 2. Heopranunueckasi xumust
2.1 Mertamibl
2.2 Hemeramnbl 1 1
CBs3b
2.3 2
HEOPraHUYECKHUX U




OpraHN4YeCKHUX

BELIECTB

Uroro no pazgeny 17
Pa3zpnen 3. Xumus u xKU3Hb

3.1 XWUMUS U )KA3HD 4

Uroro no pazgeny 4

OBLIEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne i/ Tema ypoka

KoaunuyecTBo
4acoB

DJIeKTPOHHbIE
nugposble
o0pa3oBaTe/ibH
ble pecypchl

JonoaHuTtenpHass ”HPpOpMALUA

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckune
padoThbI

[IpenmeTr opraHrYeCKON XUMUU,
1| e€ BO3HUKHOBEHHE, pa3BUTHE U
3HaYEHUE

Teopust cTpoeHUs OpraHUYECKUX
2| coenunennii A. M. bytneposa,
€€ OCHOBHBIE TTOJI0KEHHUS

[IpencraBnenue o
KJ1acCU(UKALIUY OPTaHUYECKUX
Belects. Homenkiarypa
(cucremaruyeckas) u
TPUBHAJIbHBIE Ha3BaHUS
OpraHUYECKHX BEIIECTB

AJNKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUM Pl

Mertan u 3TaH — npocTeuire

npeaACTaBUTCIIN aJIKAHOB




AJKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTUJIEH U NPOIUIEH —
IIPOCTEMNIINE NIPECTaBUTENIN
QJIKCHOB

[Ipaktuyeckas padora Ne 1.
«Tonyyenue sTuiIeHa U
HU3YYEHHE €r0 CBOMCTB)

Ankanuensl. byraguen-1,3 u
MetunOyTaaueH-1,3. [lomyuenue
CHHTETUYECKOTO KaydyKa 1
pe3UHbI

AJIKHHBI: COCTaB M OCOOEHHOCTH
CTpOEHHUSI, TOMOJOTMUECKHIA
pAn. ALleTHUIEH — MPOCTEUIIHI
MIPEJICTAaBUTETh AJIKHHOB

Brrunciienust no ypaBHEHHIO
XUMHYECKON peaKkuu

N PP e

ApeHnbl: 0EH30J U TOJIYO.
TOKCUYHOCTH apEHOB

[EEN

I'eneTnyeckas CBA3b
YIJIEBOAOPOIOB,
MPUHAISKAINX K PA3JIUYHBIM
KJjaccam

IIpupoHbIE HCTOUHUKH
YIJ1€BOAOPOOB: IPUPOAHBIM ra3




Y TIONyTHBIE HE(TSHBIC Ta3Hl,
HE(PTh U IPOTYKTHI €€
nepepadoTKu

[IpupoaHble HCTOYHUKH
YTJIEBOJIOPO/IOB: IPUPOIHBIN ra3
U TIOTTYTHBIC HE(TSIHBIC Ta3bl,
HEPTH U POTYKTHI €€
nepepadoTKu

KonTponbhas pabora no
paszaeny «YTiIeBOAOPOIbI»

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBI: METAHOJ U 3TAHOJL.
Bopopoanas cBsi3b

MHoTr0aTOMHEIC CIIMPTHI:
OTUJICHTJIMKOJIb U TIIULECPUH

@DeHOI: CTPOEHUE MOJIEKYJIBI,
¢buznueckre u XUMHYEeCKue
CBOMCTBA, IPUMEHEHNE

Anpaeruabsl: GopMalibIeTUu I 1
arerajgpaerun. AleTon

OaHOOCHOBHBIE NPE/IEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

[Ipaktuyeckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBD




CreapuHoOBas 1 0JI€MHOBAs

2

4| KHMCIOTH, KaK MpeiCTABUTENH
BBICIIIUX KapOOHOBBIX KHCIIOT

5 Mpia Kak COJIA BBICIIIUX

4 KapOOHOBBIX KUCJIOT, UX
MOIOILIEE IEeHCTBUE
Crnoxxnble 2(hUPBI KaK

2| TpOW3BOTHBIC KAPOOHOBBIX

S| kucnoT. ['uaponu3 clIoxKHBIX
3¢upoB

2| JKupsl: THIpOIU3, IPUMEHEHHE,

6| Ouomornyeckas poyib KHUPOB
VrieBoasl: COCTaB,

2| xnaccudukanus. Baxkueimme

7| TmpencTaBUTENH: INIIOKO3a,
¢bpykTo3a, caxaposa

2| Kpaxmai u memnono3a Kak

8| mHpUPOIHBIC MTOTHUMEPHI
KonTponbhas pabora no
pazneny
«Kucnopoaconepxkamue
OpPraHUYECKHUE COCTUHEHHS

3

0 AMWHBI: METUJIAMWH U aHWIHH

3| AMUHOKHUCIOTHI KaK

1| amdoTtepHbie opraHudecKre




COE€AMHEHHS, UX OMOJIOTHYECKOE
3Hauenue. [lenTuasl

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEINHEHUS

OCHOBHBIE IOHATHS XUMUN
BBICOKOMOJICKYJISIPHBIX
COeCIUHEHUN

OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coequHeHui. [lnactMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KVIACC

Nt

~

Tema ypoka

KoanuecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
HU3yYeHHS

DJIeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHAHU DJIEMEHT. ATOM.
DneKkTpoHHas KOH(pUTyparus
aTOMOB

[Teproauueckuii 3aKOH U
[Tepuoanueckas cucrtema
XHMHYECKUX djiemMeHnToB Jl. M.
MeHnpeneeBa, UX CBI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U
UX COEAVHEHUH 0 IPyIIaM U
nepuoaM. 3HauCHHUE
[IEPUOIUYECKOTr0 3aKOHA U
CUCTEMBI XUMHUUYECKUX JIEMEHTOB
J.M. Menneneesa B pa3BUTUU
HayKu

CrtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI, MCXaHU3MBI
00pa3oBaHUs KOBAJICHTHOM CBSI3H.




Bonoponnas cBs3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[lonaTre o TUCHIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJUIOUIHBIE
pactBOpbl. MaccoBas qoJist
BEILIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COeTUHEHUH.
['eneTnveckas cBs3b
HEOPraHW4YeCKUX BEIECTB,
Pa3IMYHBIX KIACCOB

Knaccudukamnms Xumuaeckux
peakuil B HEOPraHU4eCKON 1
OpraHUYeCKOM XMMHUH. 3aKOH
COXPAHEHHUs MaCChl BEILIECTB;
3aKOH COXPaHEHUs U PEBPAILECHUS
SHEPTHH MPU XUMHUIECKUX
peakuusax

CxopocTs peakiuu. O0patumbie
peakunn. XuUMUYECKOe
paBHOBecCHE

10

[Ipaktuyeckas padora Ne 1.




«BnustHre pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTb XUMHUYECKOU
peaKkumn»

11

DNeKTpOTUTHYECKAs
muccormanus. [lonsrue o
BoZopoHOM Moka3atene (pH)
pactBopa. Peakiium HOHHOTO
obmeHa. 'naponu3 opraHnuecKux
U HCOPraHUYCCKHUX BCUICCTB

12

OkucauTeabHO-
BOCCTaHOBUTEIIHHBIE PEAKIIHH.
[Tonsitue 06 3exTponnze
pacIIaBoOB U PacTBOPOB COJICH

13

KonTponbhas pabora no pazzaeny
«TeopeTnueckrne OCHOBBI XUMUN»

14

MerTaibl, UX MOJI0KEHHE B
Ilepunonnueckoi cucreme
XUMHYECKHUX 3eMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHe
¢u3nyeckue CBOIICTBa METANIOB

15

CIutaBbl METAJLIOB.
DNEeKTPOXUMHUUECKUN PSIJ
HaIpsKEHUN METaJUIOB

16

XHUMHUYECKUE CBOMCTBA
BaYKHEHMIIINX METAJUIOB (HATpHil,




KaJlki, KaJpIIhii, MarHui,
QTIOMUHUN) U UX COSTUHEHUHN

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHEHUN

18

XUMHYECKHE CBOMCTBA ITMHKA,
JKeJie3a M UX COeqUHEHUM

19

[Tpaktuyeckas padora Ne 2.
"Penienne sKkCIepuMEHTAIBHBIX
3a7a4 1o reme «Metaipl»"

20

Hemeramibl, uX 1mojaoxeHue B
Ilepnonnueckoi cucreme
XHMHUYECKUX diemeHnToB /1. M.
MeHeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAJJIOB. AJTOTPOMHS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpOJia, cepbl, hocdopa u
yriaepoaa)

22

XHUMHYECKHE CBOMCTBA raJIOTeHOB,
Cepbl U UX COCTUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeTUHEHHI

24

XHUMHUUYECKUE CBOMCTBA yriepoja,
KPEMHHMS U UX COCAUHEHUN

25

IIpumeneHne BaKHEUIINX




HEMETAJJIOB U UX COEIMHEHUN

26

O000I11IeHNE U CHCTEMATHU3AIHSI
3HaHUH 110 TeMe «HemeTamnsy.
Boluucnenust no ypaBHEHUAM
XUMHUUYECKUX PEaKIui 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTrueckas padota Ne 3.
«Pemenune 3KCIepUMEHTAIBHBIX
3aga4 o reMe "Hemertaie'»

28

KonTponbHas pabota no temam
«Metamis» U
«Hewmetamnsy/Beepoccuiickas
poBepouHas pabora

29

HeopraHqucm/Ie " OPpraHU4YCCKUC
KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie u
OpPraHu4€CKUC OCHOBAHHA

30

AmdoTepHbIe HEOPTaHHYECKUE U
OPraHUYeCKHE COCTUHEHUS.
I'eneTnyeckas CBSA3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Poinb xuMun B 00ecIieueHun
9KOJIOTMYECKOM, SHEPreTHIECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MEIUIUHBI

32

[MpencraBnenust 06 0OMUX




HAaYYHBIX IMPHUHIOHIIAX
MPOMBIIIJICHHOTO IMOJIYYCHHA
Ba)KHEHIIINX BCIICCTB

Yenosek B MHUPC BCIICCTB U

33 1
MaTepHAaJIOB

34 | Xumus v 310pOBBE YETOBEKA 1

OBHIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HNHTEPHET
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