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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
obpazoBanuu B Poccuiickoit dDepeparuu», TpeOOBaHUN K pe3ysbTaTaMm
ocBoeHUsl (enepanbHON 00pa30BaTENbHOW MPOrpaMMBI  CpPEeIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbIXx B DepepaabHOM
rocyjapctBeHHOM oOpazoBarenbHOM cranjaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  ydyeOHOTO  mpeamera «XuUMUS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccuiickoin @Penepanmu Ha nepuon a0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI IO XUMHUU, K ONPEEICHUIO
oOmel crpaterud OOy4YEHHs, BOCHHTAHUS W Pa3BUTUS OOy4aroUIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTtyaidbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTU. OHO CHYXHUT 3aBEpIIAIONIMM JTallOM peah3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJILI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KYJbTYphl 4YEJIOBEKA, a TaKXKE HKOJOTMUYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercss xuMuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro mpeaMeTra «XUMHsS», COJACP)KaHHME W TMOCTPOEHHE KOTOPOTo
OTPE/ICNICHbl B MPOTPaMME MO XUMHH C YUYETOM CHEIU(UKA HAYKU XUMUHU, €€
3HAQ4YEHUs B MO3HAHUM MPUPOILI U B MATEPUATILHON JKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOImMX 1eJie W TPUHIMUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero obOmiero oOpa3oBanusi B Poccuiickoit
denepanum.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYyI0 poJib B
COBPEMCHHOM IMBWIM3allUM, B CO3JJaHMM HOBOW 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE pPaAIMOHATIBLHOIO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJOCTHOTO TMPEACTaBICHUS 00
OKpY)KalOllleM MHUpPE KaK O €JIWMHCTBE MPUPOALI M YEJIOBEKa, KOTOpPOE
dbopmupyercss B XUMHH Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOIIEro MUpa, OCO3HAHMS B3aMMOCBS3U MEXIY CTPOCHHUEM BEIIECTB, X
CBOMCTBaMHU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHHUS.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMH HayKaMU, XHUMHS
cTaja HEOThEMJIEMOM YacThI0 MHUPOBOM KyJIbTYpbl, HECOOXOAUMBIM YCIOBHUEM
YCHEUTHOTO TPYyJAa M JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHasT XUMUS
KAK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM, HKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3/I0POBBSL.

B cootBeTcTBUM C OOIIMMH LEISIMH M NPUHUUIIAMU CPEIHEro OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi



YPOBEHb U3y4YEHHS) OPUEHTHUPOBAHO MPEUMYILECTBEHHO HA OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4YarolIuXcs,  HEOOXOIMMYI0 UM  JJii  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST  00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeamMeTa  «XUMHsD SBISIOTCS  0a30BbIE KYpChl —
«Oprannueckast xumus» u «OOIIasi U HEOpPraHUYECKas: XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUI U3 00111ei
XUMHUH) U OpraHu4eckoil Xumuu. @opMupoBaHUE JAHHOW CUCTEMBI 3HAHUI MIPU
M3YYEHUU TIpeAMeTa O0ECIeYMBAaeT BO3MOYKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIMX MOHSITHI, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHOpMUpOBAaHA B MPOrpamMMme MO XMMHHU HA OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaia U 0O0YCIIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MpEeJCTaBICHU O cTpoeHuu BemlecTB. CBeleHUs 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PA3BUTHM — OT YIJIEBOJAOPOJIOB JO  CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUHA. B Kypce opraHudeckoil XuMHUHU
MOJIy4aroT pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAIbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[log HOBBIM yriaom 3peHus B mpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YYEHHBbI Ha YpPOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTUYECKHUE CBEIEHHUS O BEILIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11ast 1 HeopraHuvecKas
XUMUSD» 00y4arolMMCc TPEeIOoCTaBIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOI0 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHA —
oT 00o06MIatoIel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Ennnas cucremMa 3HaHMM O Ba)XXHEUIIMX BEIIECTBAaX, HMX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnojHsercs B kypcax 10 u 11
KJIACCOB JJIEMEHTaMHU COJEpX aHUSl, HMEIOIHUMH KYJIbTYPOJOTUYECKHN U
NPUKJIAJAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3U
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKOMN JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHUSI
K Ipolleccy TBOpYECTBa B OOJACTH TEOPUH M MPAKTUYECKUX MPHUIIOKEHUM
XUMHUHU, T[IOMOTAIOT BBITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O U TNPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
pELICHUsST MHTEJUIEKTYAIbHBIX M OJKCIIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amay. B nenom coxepkanue yuyeOHOTO mnpeaMera «XUMUS» JaHHOTO YPOBHS
U3Y4YeHUS]  OPUEHTUPOBAHO  HA  (opMUpOBaHHUE Yy  OOydYaroOIIMXcCs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (HUITOCOPCKUX UM, TaKUX KaK:
MaTepuagbHOE E€IMHCTBO HEOPraHMYECKOr0O M  OPraHMyYecKOro  MHpa,
00yCJIOBJIEGHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, MI03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IyTEM SKCIEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMU MPEMOCHUIKAMHU, OCO3HAHUE POJIU XUMHUHU
B PCIICHUU OKOJIOTHYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
OSHEPreTUYECKHX PECYPCOB, CBIPbS, CO3JAaHUS HOBBIX TEXHOJOTMH U
MaTepHUaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOy4Jaronuxcsi TPUHATBIE TPOrPAMMON MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIEp)KaHUsI W TOCTPOSHUS TpeaMeTa MNpeayCMaTpUBAOT (OpPMHUpPOBAHUE
YHUBEPCATbHBIX YYEOHBIX JEHCTBUH, HMEIOIUMX 0a30BO€ 3HAYCHHUE JIA
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIUK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MPAaKTUYECKOM M UCCIIEIOBATEIbCKOM NIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenogaBaHus XMMUM KaKk Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHUs, TaK M Ha YPOBHE CpeaHero oOmiero oO0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IIEJe M3y4deHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HAayKHM KaKk OO0JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHMUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMera SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMU LIEJIAMH M3YYEHUS MpeAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (¢GopMuUpOBaHHWE CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakHeHIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBbIE MOHATUSA, (yHIAAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHUNH MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUS BEHIECTB M XHUMHUYECKUX pEaKUuid, HEOOXOAMMBIX MJis
NpUOOpPETEHUs YMEHUN OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
IMOBCEJHECBHOM KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB  JACATENBHOCTH, CBSI3AHHBIX C
HaOMoIecHHeM U OOBSICHEHHMEM  XMMHUYECKOIO  AKCIEPUMEHTA,
cOOJIFOICHUEM TMPaBWII 0€30MacHOTO OOpAIlIEHHS C BEIIECTBaAMHU.

Hapsiny ¢ aTuM, conep:kaTellbHas XapaKTEpUCTUKA LieNed W 3ajaad
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerojHsi B MpenolaBaHu XUMHUU B OOJIbILIEH CTENEHU OTAAETCS
OpEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIIAJEIONIEr0 He Ha0OpoM 3HaHUM, a (YHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHUSIMU aKTUBHOTO MOJYyYEHUs 3HAaHUN
U IPUMEHEHUS UX B peabHOM KU3HU JIJIsl PEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:

aganTanus OOyYarolIMXCsl K YCIOBHMSIM JAMHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (HOPMUPOBAHME WHTEIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopmupoBaHre y OOYYArOMIMXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), MMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus MpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(pOpMallK, HEOOXOAUMBIX i TPUOOPETEHUS OIbITa ACSITeNbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMU XUMUH, a TaKXkKe JJIs OLCHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEILIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN O00y4arIMXCsA: CIOCOOHOCTH CaMOCTOSITEIBHO MNPUOOPETATh
HOBBIC 3HAHWS TO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW MW HAYYHO-TIONMYJAPHOHM HMHQPOpPMAlUA XHUMHYECKOIO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE Yy OOydalmmxcsd YOSKIEHHOCTH B TI'yMaHUCTUYECKOH
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIF30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OEpe’KHOTO OTHOIIEHHWS K TMPUPOJE M CBOEMY 3J0pPOBBIO, a TaKxKe
NPUOOPETEHHUsST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM miiaHe cpegHero oOmero oOpa3oBaHUSl MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yucao0 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeqiHero od1ero oopazoBanusi, coctapiseT 68 yacos: B 10 kinacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hememo).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKol XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B NOJIYYEHUH HOBBIX BEIIECTB U MaTepHaOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUSA. CTpPyKTypHBIE
(GopMyIbl OpraHndecKux BemiecTB. ['omornorusi, uzomepusa. XuMu4eckasi CBS3b
B OPraHUYECKHUX COETUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre 0  KilaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHuuecKux COeAMHEHUN (CUCTEMAaTUYeCcKas) U TPUBUAJIbHbBIC
HAa3BaHMS BAKHEUIINX MIPEACTABUTENEH KJIACCOB OPTAaHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIIECTB, HAONIOJACHUE U
ONKMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN PSAA. DTWIEH U MPONUIICH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKHUE CBOICTBA (peaxuust MOJIMMEpHU3aIum). [Tomyyenue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALleTWIIEH — TPOCTEMIIMN MPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHUYECKHE  CBOMCTBa  (peakuuu  TUIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), TIOTYyUYEHUE U TPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u xumuyeckue ceorcmea (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), noJayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. ['eHeTnyeckasi CBA3b MEXIY YIJIEBOJOPOJAMHU, MPUHAMIEKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBINA ra3 U IMOMYTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadboTku HedTH:
[EPEroHKa, KPEKUHI (TEPMHUYECKHUH, KaTaJuTHYeCKuil), nuponus. IIpogykrsl
nepepaboTku He(pTH, MX MPUMEHEHHE B MPOMBILUIEHHOCTH WU B OBITY.
KaMmeHHBII1 yrosib 1 NpoayKThl €ro nepepaboTKy.

OKCIEpUMEHTAIBHBIE METOABl W3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHE ¢ oOpasliaMy IJJacTMacc, Kay4yKOB M PE3MHbI, KOJJIEKLIUU
«Hedpts» u  «Yromp», MOJENIUpPOBAaHME MOJIEKYJ YIJIEBOAOPOJOB U



raJIOTeHONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB WJIM IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPraHKU3M YeJIOBEKa.

MHoroatroMHble CHUPTHL. ODTHIECHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cUpPThl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3NUYECKUEe W XUMUUYECKHE CBOMCTBA.
Toxcuunocth penoina. [Ipumenenue penona.

Anbneruapl U Kemonvl. DopmanpIeru, ameTadbJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKLIMHU), IOJYYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOeHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme s Kiacca KUCIOT, peakius drepudukanuu), TOJy4eHHE U
npuMeHeHue. CTeapuHoBasl U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICIIUX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupsl. ['maponus xupoB. IlpuMeHeHune KUPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, JH- H
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuiom meau(1l), okuciaenne aMmMuadyHbIM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXKEHNUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nenmrono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HEeJU0JI03bl.  PU3NYecCKre M XMMHYECKHME CBOMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX NPEBPAILCHUN:
poBe/ieHne, HaOMI0/IEHNEe U OMUCaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKMCIEHUE 3TAHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIMILIEPUHA C
rugapokcugom Meau(Il)), anpaernmoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) m rumpoxcumom wmenu(Il), B3ammopelcTBue Kpaxmaina ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOW padOThl: CBOMCTBAa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnrlie 3agaun.

Bbluucienuss mo ypaBHEHUI0O XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKUMUA IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WJIH IPOIYKTOB
peakiun).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHEHUS.
@u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIULUHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuebl.

benku kak mpupoJHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOpUYHAs W TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepHUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOCHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OMBITOB: JIEHATypauus OEIKOB
IIpU HAarpE€BaHUH, IBETHBIE PEAKIIUU OEIJIKOB.

BrbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINU, CPEAHSISA
MoJieKyJiipHasgs Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TOJTUKOHACHCAIHS.

DOKCnepruMEeHTAIbHBIE METOAbl HW3Yy4YEHHUs BEIIECTB M WX MPEBPALLECHUN:
O3HaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumMun B 10 KJjacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHbIX MOHITHHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
TUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMIOHATHA: SIBJIICHHWE, Hay4YHBIM (axT,
TUI0TE3a, 3aKOH, TEOpHsl, aHalu3, CUHTE3, KiaccUu(UKalus, MepuoAUYHOCTD,
Ha0II0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: wmarepus, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, o0OMEeH BEIIECTB B OpraHuU3ME,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOJbI, >KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBbIE TMOPOJIbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrusA: TUIIEBbIE MPOIYKThI, OCHOBBI PAlMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETUYECKUE Mpenaparhbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUM BJaeMeHT. AToMm. Sapo aroMma, H30TOMbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUIeCcKue ypoBHH, NOAYPOBHU. ATOMHbBIC OpOUTaNH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/esieHrs FJIEKTPOHOB IO OPOUTAIsIM B aTOMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(PUTYpAIHS AaTOMOB.

ITepuoanyeckuit 3akoH u llepuogmueckas cucTeMa XUMHUYECKUX
snemeHTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepnoguueckonr cucrteMbl xumMudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOHCTB XMMHUYECKUX DJIEMEHTOB W O0Opa3yeMbIX WMH TPOCTBIX M CIIOKHBIX
BEIIECTB IO Tpynmnam M MepuoiaM. 3HAUYEHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

CrpoeHue BeliecTBa. XHUMHUYECKas CBSI3b. BuUabl XMUMHUYECKOW CBS3U
(xoBaneHTHasl HEMOJSAPHAS U NOJIAPHAs, HOHHAs, MeTajInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBIH W JTOHOPHO-
akienTopHslii). Bopopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPUILIATEIIBHOCTD.
Crenenb okuciieHusa. OHBI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtue o nucnepcHbIX cucremMax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCcKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHUYECKUX peakuuid B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PpAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYEecKoe paBHOBecue. DaKTOphI, BIHSIONIME Ha
COCTOsIHME XuMH4YecKoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanus. CUIIbHbIE U CJIa0ble JJICKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHsI BEIIECTB M HX IPEBPALICHUM:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 31eMeHToB [l
N. MenneneeBay, u3ydeHrue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0/ICHHE
M OIKCAaHHUE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3joXKeHue
MEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEAECIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iuYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKLINN.

Pacuétnrblie 3amaun.

Pacyétel 10 ypaBHEHMAM XUMHUYECKMX pEaKUUd, B TOM UHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUSA «MaCCOBAS
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemeranner. Ilonoxenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux anemeHToB JI. V. MenzaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3znyeckre CBOICTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XYMHYECKHE CBOMCTBA BAXKHEUILIMX HEMETAIIOB (TaJIOr€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOCOIEpPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [Tonoxxenne metamios B [lepuoanyeckon cucreMe XUMUYECKUX
sanementoB JI. M. MenneneeBa. OCOOECHHOCTH CTPOEHHUS BJIEKTPOHHBIX



00oouek atToMoB MeTaiioB. O0mue Gpuznyeckrne cBONUCTBAa MeTalIoB. CIiiaBbI
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPS>KEHU METaJIoB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIIMX METAUIOB (HATPUH, KUK, KalbIIHi,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTawioB. [IpuMenenrne MeTamuioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX MPEBPAIICHUI:
U3y4YeHue KOoJUIeKIuu «MeTajuibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJICHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aWMMOJEHCTBHE THAPOKCHAA QIIOMHUHUS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklMM Ha KaTHOHBI
METaJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemecTBa Wik 00bEMA Ta30B 110 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUHU BEIIECTB,
pacy€Tsl mMacchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKUUHU, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30IacHOCTH, pa3BUTHN MeIULIUHBL. [[OHSITHE O HayYHBIX METOJAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOTYyUYEHUS BaKHEUIIINX BEIIECTB.

UenoBek B MHpEe BEIIECTB MU MATEPUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJIsl SJEKTPOHUKH, HAaHOMAaTepHUalibl, OpraHUYEeCKUE U MUHEpaTIbHbIE
yaoOpeHus.

XUMHSI ¥ 30pOBbE YEJIOBEKA: MPABHUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO HCIOJIb30BAHUS MPENapaTroB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBSI3€M MpU  HM3y4YeHHH OOWEed U
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA YE€PE3 MCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAayYHbIE MTOHATHS: HAYyYHbIN (pakT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SBICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTh, MOJIEKYJd, JHEPreTUYECKUM YpPOBEHbD,
BELIECTBO, TE€JI0, OO0BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MUECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, -JKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOpPHBbIE TMOPOJbI, TIOJIE3HbIE HCKOIAEeMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMHYCCKasd IPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTcpualioB, CEJIBbCKOXO3SMCTBEHHOE
IMpOU3BOACTBO, IIUIcBasi IMPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘ICCKa}I

IIPOMBIINIJICHHOCTD, IIPONU3BOACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IIPOHU3BOJCTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHMA IIPOI'PAMMBI 110
XMUMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBiuMBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
OOyJaroIMMUCS TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-meTonuyeckoid OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM MOJIXOJI0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIECHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKON Tpa)KJaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJNbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW UM BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU U HUJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, TPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIIOCOOCTBYIOIIMMU IPOLIECCaM
CaMOMNO3HAHUS, CAMOPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKON JeATeIbHOCTH
oOy4Jaronmxcs o peaju3aii TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpa:KaaHCKOTr0 BOCIIMTAHMSA:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJITHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMAaTh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPY aHATU3€ Pa3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaKEHUsI K IPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIXKEHHUS HAYKU €CTh PEe3yJIbTatT



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEIYIOLIEM
aHanu3e  MHPOpMAIMM O  TEPEOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHHSI, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30omacHoro olpasza JKHU3HU,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSA K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUS MpaBwil 0€30MacHOTO OOpallleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTH MPaBWJ HMHIUBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30IacHOr0 MOBEJAECHUS B CUTyallUsX, YTPOKAIOIIMX 3I0POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBUM W HENpUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HMCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B pELIEHWU MPAKTHUYECKUX 3a]ay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3YUYEHHUIO MpOQeccuil pa3auvyHoro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSTENbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUU
obOpazoBaHus, Oyayiier mpodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XUMHH, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pELIEeHNs] BOIPOCOB PAallMOHAIBLHOTO MTPUPOA0NOIb30BAHNUS;

aKTUBHOTO HENPUATHS JEHCTBUI, NPUHOCAIIMX BpEld OKpY’Karoleh
IPUPOJIHOM Cpelie, YMEHUs IPOTHO3UPOBATh HEOJIArONPUATHBIE IKOJIOTUUECKUE
HOCJIEACTBUS IPEANPUHUMAEMBIX JIEHCTBUI U NIPEAOTBPAILATh UX;

HQJIAYUS  Pa3BUTOrO  SKOJOIMYECKOIO  MBIIUIEHMS, SKOJIOTMYECKON
KYJIBTYpbI, OIBITa JEATEIBHOCTU HKOJIOTMYECKON HANpaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B I103HABATEIbHONW, KOMMYHUKAaTUBHOM M COLIMATIbHON



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTHUBOCTOATH HUJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeMUUKN XUMUW KaK HayKd, OCO3HAaHHWS €€ pOJu B
(GbopMHUpPOBaHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITIOCTHOTO
MpeACTaBICHHs 00 OKPYXaIOIIEM MUPE Kak O €JMHCTBE MIPUPO/IBI U YETIOBEKA, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI,;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHHU JJS COBPEMEHHOU
UUBWIM3ALMKU: B €€ T'yMaHUCTUUECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUU TIJ100aTbHbIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUU  MEAUIIUHBI,
o0ecrie4eHUr YCI0BUM YCTIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MO3HAHUS, HCMOJIb3YyeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJydyaeMble 3HAHUA JJIs aHajiu3a U OOBSCHEHHS SIBICHUM
OKPY’KAIOIIEr0o MHUpa M MPOUCXOASIMNX B HEM HM3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYCHHMS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIHUXCA
JAHHBIX C IEJIBIO MOJYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpoOJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

HMHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHHM C >KM3HEHHBIMHU NOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUSI yU4E€OHOTO TMpeaMeTa «XHMUsH
Ha YPOBHE CPETHETO O0IeTo 00pa30BaHUs BKIIOYAIOT:

3HaUUMble 1 (OPMHUPOBAHHUS ~ MHUPOBO33PEHUS  OOYyJarOUTUXCS
MEKIUCIIUTUTMHAPHBIE (MeXTpeAMETHBIE) oOIIeHayYHbIE MIOHSATHS,
OTpaXKarolue IEJOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIIUI, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecneunBaromme (QopMupoBaHue
(GYHKIIMOHATBHOU TPAMOTHOCTH M COIUAITLHON KOMIIETEHITUN O0YJarOIINXCS;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIb30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS UM  YHUBEPCAJIbHBIC
y4eOHbIe ICVCTBUS B TO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.



MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TMO3HABATEIHbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JNEUCTBUSAMH.

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

camMoCTOSITeNNIbHO  (OPMYJIMPOBaTh M aKTyalU3UpOBaTh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh PH OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN U YCTAaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 111 OOBSICHEHHS OTJEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KJIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh MPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
aHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUEHNUS;

NpUMEHSATh B  NpoLleccCe TMO3HAHUA, MCIOJIb3yeMble B  XUMHUU
CUMBOJIMYECKME  (3HAKOBbIE)  MOJENH, MNpeoOpa3oBbIBATH  MOJEIbHBIE
MPEACTABICHUS] — XHUMHUYECKHM 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopMmyna, ypaBHEHHE XHUMHYECKON peakuud — TMPHU PELIEHUU YYEOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3aJlay, MPUMEHSITh Ha3BAaHHBIE MOJIEJIbHbIE
MIPEACTABJICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuui;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOJIb30BAThH
MOCTABJICHHBIE M CAMOCTOSITEJIbHO CPOPMYJIMPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJI ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJQJIeTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKHX JKCIIEPUMEHTOB, COBEpILIEHCTBOBATH YMEHHSA HaOMOAaTh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTb OMNBIT YYEHUYECKON HCCIeI0BATENbCKOM M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB PEUIECHUs MNPAKTUYECKUX 3a7a4, NPUMEHECHHUIO Pa3JIMYHBIX
METOJ 0B NIO3HAHMS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBAThCS B PANIMUHBIX HCTOYHMKAX HHPopMauuu (Hay4dHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIIPEJICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (opMy mMpeacTaBieHUs
uH(popMaluu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAy4YHBIN $3bIK B KadecTBE CpeACTBa NIpu pabore ¢
XUMHUYECKON WH(pOpMalMel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTUYeCcKHe) 3HAaKM W CHMBOJIBI,  (OpMyJbl,  abOpeBHATYPBHI,
HOMEHKJIATYypY;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHUe YHMBeEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOl TeMbl B XOJ€ AUaora
W/WIU JUCKYCCUH, BBICKA3bIBaTh WU, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEIJIOKEHHOHN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM paboThl 1O
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3aluy y4eOHOIo MPOEKTa U
(opMynMpOBaTH BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM
COTrJIaCOBaHUS MO3ULUI B X0J1e 00CY X ACHHUS 1 0OMEHA MHEHUSMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM IpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO MX pelIeHHs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMoaHaJIi3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTpaXKaroT:

cq)opMI/IpOBaHHOCTL MPEACTABICHUN O XHUMHUYECKOU COCTaBJI;Homeﬁ
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (OPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW [JIsl PEIICHUS TPAKTUYCCKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CpEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpAas  BKJIKOYACT:
OCHOBOIMOJIATalONINE MOHATUSA (XUMUYECKUI 3JIEMEHT, aTOM, 3JEKTPOHHAas
000J04Ka aTroMa, MOJIEKyJda, BaJEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U COKpamEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  OO0BEM,  YIJIEPOJHBIMA  CKEJeT,
(GyHKIIMOHAJIBHAS TPYINA, paadKal, H30MEpHUs, HU30MEpPbI, TOMOJOTHYECKHI
psa, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOJ M a30TCOJAEpKAIIHE COECIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOECHUS opraHndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMSI MAcChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHH SA3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeKalllue B OCHOBE TMOHUMAaHUS
OPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIUX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHITHIM,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIHME IMOHSATHUSA
IIpY ONKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMyn OpPraHMYECKMX BEIIECTB M YPAaBHEHUH XMMHYECKUX PpEaAKIIHiA,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH TPUHAIIIEKHOCTh H3YUECHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COeIWHEHHH (yriaeBOAOPOMbI, KUCIOPOA U a30TCOAEp Kallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUSA IO
cuctematnueckor HomeHknatype (IUPAC), a Takxke npuBOJAUTh TPUBHAJIbHBIE
Ha3BaHUs OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTUUEPUH, (eHOII, (popManbAeru, aueTanbIerul], MypaBblUHAas
KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHHMS OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytnepoBa miiss OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MACChI
BELIECTB;

c(OpMHPOBAHHOCTh YMEHUM XapaKTepus3oBaThb COCTaB, CTPOCHHE,
¢u3nueckue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIeCTB (METaH, 3TaH, YTWJIECH, NMPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJIb,
[NIMLEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAsS U YKCyCHasi KUCIOTHI, TIIOKO03a,
Kpaxmayi,  LeJUII0JIO3a,  aMUHOYKCYCHash  KHCJIOTa),  WLIIOCTPUPOBATh
FeHETUYECKYI0 CBSI3b  MEXKJYy HHUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbS (HE(PTh, NPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHUE TPOJYKTOB IIEPEPAOOTKH;

c()OPMUPOBAHHOCTb YMEHHUM IMPOBOAUTH BBIYMCIEHUS O XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEIECTBA WM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 HMCXOJIHBIX
BELIECTB UJIU MPOJYKTOB PEAKIINHN);



c(hOpMHPOBAHHOCTh YMEHHMI BIAJETh CHCTEMOW 3HAHWW OO0 OCHOBHBIX
METOAaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEILECTB
U XMUMHYECKUX  SBJICHHA  (HAOJIOJEHHE, HW3MEPEHHE, IKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA IS
MPUHATUS PELIEHUHA B KOHKPETHBIX >KMU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIE pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JCHATypalusi OEJKOB NpH HArpeBaHWU, LBETHHIE
peakuu O€IKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOPMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaIMIO, TOJYYaeMylH0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYTrUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWa  HKOJOTUYECKHU
L[EJIECO00PA3HOT0 TOBEACHUS B OBITY W TPYJIOBOM JAESITENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKPYKAarOUIEH MPUPOIHOU Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasaresns [1/IK, moscHATh Ha mpumepax crnocoObl
YMEHBUIEHUS W TPENOTBpPALIEHUS] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTsE OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUAAIMIMX OOY4YalOIIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMUYECKUX HopMyi.

11 KUIIACC

[IpenmeTtHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIass U HeopraHudeckas
XUMHUSD» OTPaXkKaIoT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBINUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBPHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3a/lad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpEJIE;

BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAaHHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloIINUe MOHATHS (XUMHUYECKUI 3J€MEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJia, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHUS, XHUMHYECKas
CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIINYECKAs



peméTKa, TUIIbl XUMUYECKUX PEAKIIUI, PACTBOP, DIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST UCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklUry, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconnanuu, nepuognyecku 3akon 1. Y. Menneneena,
3aKOH COXPAHEHMsI MACChl BEIECTB, 3aKOH COXPAHEHHMS M IIPEBPALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JICKAIMME B OCHOBE ITOHUMAHMS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BOXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN NEATEeIbHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MMPU3HAKU MOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
cocTaBieHHs] (OpMyJ BEUIECTB W yPAaBHEHUH XHMHYECKUX PpEaKIHil,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHble Ha3BaHHS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yrieKUCIblid ra3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi H3BeCThb, IUThEBAS COJA, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUW OIpPEAENATh BaJ€HTHOCTb M CTEIEHb
OKHCIICHHS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHNAX, THUN KPUCTALUIMYECKOW PpEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKas ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIIEAKHOCTb
HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K ONpEAeIEHHOMY Kiaccy/rpymnmne
COCIMHEHMI (MPOCThIE€ BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHUOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U IPOTHOCTHYCCKYO (QYHKINN;

c(OPMUPOBAHHOCTh YMEHHM XapaKTEpPHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX 3yeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
xuMuueckux siementoB JI. M. MenneneeBa, UCmonb3ysl MOHATUSA «S-, p-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XMMHUYECKMX DJJIIEMEHTOB M UX
COCMHEHUN 10 Nepuoaam U rpynnaM llepuoanyeckoi cUCTEMbl XUMUYECKUX
aneMeHToB [l. 1. MeHpaeneena;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE N€HETUYECKOUN CBSI3M MEXKIY HEOPTaHHUYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(PUIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MIPU3HAKaM (YHUCIY M COCTaBy PEarupyrolUX BELIECTB, TEIUIOBOMY
3¢ (deKTy peakuu, U3MEHEHUIO CTENIEHEN OKUCIIEHUS 2JIEMEHTOB, 00PaTUMOCTH
peakKuyy, y4acTuIO KaTaan3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi COCTABIATH YPABHCHUS PEAKLUH Pa3IMIHBIX
TUIIOB, TIOJHBIE M COKpaUIEHHbIE YpPAaBHEHUs pEaKUMi HOHHOrO OOMEHa,
YUMTBIBAs YCJIOBUA, IIPU KOTOPBIX ITU PEAKIIUU UAYT 0 KOHILIA,



c(OpPMUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTAB PA3IMYHBIX HEOPTaHMUECKHUX BEIIECTB, PacllO3HABATH
OMBITHBIM TYTEM  HWOHBI, MNPUCYTCTBYIONIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTH OKHUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMUNA TOCPEICTBOM COCTaBICHHUS JJIEKTPOHHOTO
OaylaHca ATUX peaKIuii;

chOpPMUPOBAHHOCTh ~ YMEHUN  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuyHbIX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEILTHETO BO3ACHCTBUS (ITPUHIIUIL
Jle lllaTenbe);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb XHUMHUYECKHUE MPOLECCHI,
JIeKaIUe B OCHOBE MPOMBIIIJICHHOTO MOTYYeHHsI CEPHOM KUCIOTHI, aMMHaKa, a
TakkKe CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHU Ta30B
Opy XUMHUYECKHX pEeakKIMsX, MacChl BEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH O00bEMY OJHOTO U3
YYACTBYIOIIMX B PEaKIMU BEUIECTB, TEIUIOBOrO 3(deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChl BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTH ~yMEHHW  COONIONATh  MpaBuja  IOJB30BaHUS
XUMHUYECKON TOCynoil u nmabopaTopHBIM OOOpyAOBaHMEM, a TakKe MpaBHIa
oOparleHust ¢ BEIeCTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
HKCIIEPUMEHT (pa3io’KeHrEe IEPOKCHIa BOJOPOIa B IPUCYTCTBUH KaTaIU3aTopa,
OTIpe/IeNIEHUE Cpelbl PAcTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHBHOTO
WHAWKATOpa, BIUSHUE pPa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHYECKOH
peaxiuu, peakiud HOHHOTO OOMEHa, KA4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- ®  XJOPHUI-aHHUOHBI, HAa  KaTHOH  aMMOHHS,  peEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTU TMpH OOpalleHuH C
BEIICCTBAMH M JIaOOpaTOpPHBIM O00OPYAOBAaHHEM, MPEICTABIATh pPE3yIbTAaThI
XUMHUYECKOTO IKCIEPUMEHTa B ()OpME 3alHcCH ypaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
UHPOpPMAIMIO, TOJIYy4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (CPEICTBA MacCOBOM
KOMMYHUKanuu, IHTepHEeT U ApyTHX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMM  COOMIOJIaTh  TpaBWIa  AKOJOTHMYECKU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAaHEHHUsI CBOETO 3JI0POBBS U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mpuMmepax CIocoObI
YMEHBIIEHUS U TPEIOTBpAICHUs] MX BPEIHOTO BO3JAEHCTBUS HA OPraHu3M
YeJI0BEKa,;

JUTs1 OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHU;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns npns  3amucu
XUMUYICCKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

1.1

[Ipenmer
OpraHn4eCcKOn
xumuu. Teopus
CTpOEHUSA
OpraHUYECKUX
coenuHeHu A. M.
byrneposa

Hroro no paszneny

Paznea 2. Yriesogopoasbl

2.1

[Ipenenbuble
YIJI1€BOAOPOABI —
aJIKaHbI

2.2

HenpenenbHubie
YIJI€BOAOPOABIL:
QJIKEeHBI,
aJIKa/IEeHBl,
AJIKUHBI

2.3

ApomaTtnueckue




YTJ1€BOJIOPO/IbI

[Ipupoansie
HMCTOYHUKHU

2.4 3 1
yIJ€BOJIOPOAOB U

ux nepepadoTka

Hroro no pazgeny 13

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Cruptel. ®enon 3
AJnnerunel.

39 Kap6oHoBeie .
KHUCJIOTBI.

Crnoxuble 3(upbl

33 VriaeBoasl 3 1

Wroro no pazaeny 13

Pa3neun 4. Azorcoaepskamue OpraHi4ecKue coeJuHEeHH

AMUHBI.
4.1 AMHHOKHUCIIOTEIL. 3
benxn
Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHUSA

IInmactmaccel.
5.1 2
Kayuyku. Bonokna

Hroro no pasaeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

1.1

CtpoeHue aToMOB.
ITepuoanueckuit
3aKOH U
[Tepunonuueckas
cucrema
XUMHYECKUX
sneMenToB [. W.
Meneneena

1.2

CrpoeHnue BenecTna.
Mmuoroo6pasue
BEIIIECTB

1.3

XUMHYECKHUE
peakuuu

Hroro no pazgeny

13

Paszgen 2. Heopranuueckasi Xumusi

2.1

Meraniabsl

2.2

Hemeramisl

2.3

CBa3p
HEOPTaHUYECKHUX U




OPraHUYECKHUX

BELIECTB
Hroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMUs U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

[Ipenmer oprannyeckoit
XHUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

08.09.2023

Teopus crpoeHus
OPraHN4YeCKUX COCTUHEHUHN
A. M. bytieposa, e€
OCHOBHBIE TOJIOKEHHUS

15.09.2023

[IpencraBnenue o
KJIacCU(UKaLUU
OpPraHWYECKHUX BELIECTB.
Homenkinarypa
(cuctemaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

22.09.2023

AnKaHEIL: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAn

29.09.2023

Meran u 3TaH —
MPOCTEUIIINE MTPEICTABUTEIN

06.10.2023




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

13.10.2023

OTHIIEH B ITPOITUJICEH —
HpOCTCfIHIHC MMpeaACTaBUTECIIN
AJIKCHOB

20.10.2023

[IpakTuueckas padora No 1.
«[lonydyenue sTrieHa U
W3Y4YE€HHE €ro CBOMCTBY

27.10.2023

Ankanuensl. byranuen-1,3 u
MetunOyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yKa U pe3HHbI

10.11.2023

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUH PSLI.
AneTuneH — npocTenImn
MIpe/ICTaBUTENb aTKUHOB

17.11.2023

11

Brruncienus no YpaBHCHUIO
XHUMHYECKOU peaKknunn

17.11.2023

12

ApeHbl: 6€H30J1 ¥ TOJTYOI.
TokcuyHOCTH apeHOB

24.11.2023

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K
pa3IMYHBIM KJlaccam

01.12.2023




14

[IpupoHbIE UICTOYHUKHU
YIII€BOJOPOAOB: IIPUPOIHBIN
ra3 4 HOIyTHbIE HEPTSAHbIC
rassl, HeTh ¥ MPOJYKTHI €€
nepepaboTKH

08.12.2023

15

[IpupoHbIE UICTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN
ra3 4 HOIyTHbIE HEPTSAHbIC
rassl, HeTh ¥ IPOJYKTHI €&
nepepaboTKH

15.12.2023

16

KontposnbHas padora mo
pazneny «YTIeBoA0pOab»

17

[IpenenbHbIE OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaroMHsbl€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

19

@DEeHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nuecKkrue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHUE

20

Anpaerunsl: GopMambaeru
U aneTanbaerun. AneToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

22

[TpakTuyeckas pabora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOW KHCIIOTBI»

23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK
MIPEJCTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

24

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBHE

25

Crnoxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['Mapoin3 CI0KHBIX

3¢upos

26

Kupsr: runponus,
pUMEHEHHE,
OuoI0rMYecKas pojb )KUPOB

27

VYrieBoabl: coCTas,
KJIacCU(PUKAIIHS.
Baxneiimne npeacraBuTenu:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonTponbHas pabota mo
pazneny
«Kucnopoaconepxaiue




OpraHn4€CKuUC COCAUHCHU >

30 AMMHBI: METUJIAMUH U

AHUJINH

AMHUHOKHMCIOTEI KaK
aM(poTepHBIC OPraHUYECKHE
31 COCIUHEHHS, NX
OHOJIOrHYecKoe 3HaAUYECHHE.
Ilerrtuanl

benku xak mpupoaHbIC
32 BBICOKOMOJIEKYJISIPHBIE
COETMHEHUSI

OCHOBHBIE MOHATHUSA XUMUU
33 BBICOKOMOJIEKYJIIPHBIX
COETMHEHUN

OcHoBHbBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX

34
coequnenuii. Ilnacrmaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpaLUs
aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJMHEHHUH 10 IpynnaMm u
nepuoaaM. 3HaUCHUE
MEePUOJNYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crpoenue BemecTBa. XUMHYECKast
CBSA3b, €€ BUJIbI; MEXAHU3MBI




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanentHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. Bemectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpPraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPAaHEHMsI U IIPEBPALLCHHUS
SHEPrUM NPU XUMUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XuUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3mUYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNUTHYECKAst
mucconuanud. Ilorarue o
BOJIOpOAHOM Moka3zareie (pH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKuCIINTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MEKTpOIIHM3E
pacIiaBoB U pacTBOPOB COJIEH

13

KonrtponbHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IMOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

Cru1aBbl METAJJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKEHUH MeTalIoB

16

XUMHUYECKUE CBOUCTBA




BAXHEHMIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMU4YeCKHe CBOMCTBA IIUHKA,
JKeJie3a U UX COSTMHEHUHN

19

[IpakTuueckas padora No 2.
"Permenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtamis"

20

Hemeramiel, ux nmonoxeHue B
Ilepuonuueckou cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepona)

22

XHUMHUECKHE CBOMCTBA raJIOreHOB,
CEphl U UX COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
dbocdopa u UX coeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHS ¥ UX COEAMHEHUI




25

[IpumeneHne BaXKHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

26

O0o00111eHNE U CHCTEMATHU3aLIH
3HaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTnueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KonTponbHas padboTa no temam
«Metamey u «Hemeramin

29

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUcC
KHCJIOTHI. HCOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

30

AmMdoTepHbIe HeopraHU4eCcKHue u
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Pone xumun B obecrieueHNH
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPHHIIATIAX




MIPOMBIIUIEHHOTO MOJY4YEeHUS
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BELIECTB U
MaTepHaJIOB

34 | Xwumus u 340pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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