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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEAHETO OOIIEero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsaunusax  Poccuiickon — @Dexepanuu, — peaJM3yOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIXOZIOB K pa3pabOTKe MPOrpaMMBbI 10 XUMHUHU, K OTPEIEICHUIO
oOmieit crpaterun oOydeHHs, BOCHUTAHMS M PA3BUTHA OOYyYArOMIMXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOYy4YeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTalOM peaju3alid Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHCTEME XHMMHYECKOro 0O0pa3oBaHUS. OTH IEHHOCTH KAaCarOTCs
MMO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KyJIbTYpbl 4YEJIOBEKAa, a TaKK€ SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0POBbIO U MIPUPOIHON cpenie. Peanusyerca xumMuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CPeACTBAMHU
y4ueOHOro mnpeaMera «XUMHS», COAEpKAHWE M TMOCTPOCHHE KOTOPOIo
onpeeseHbl B MPorpaMMe Mo XMMUU € YYETOM cnenu(UKd HAyKd XUMHH, €€
3HAYEHHUS B O3HAHUU NPUPOJbI U B MAaTEPUATILHOM JKU3HU OOLIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero oomiero oOpa3oBanusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3ALIMM, B CO3JIaHUM HOBOW 0a3pl MaTepHATbHON
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMHPOBAHHE pPaLKMOHATBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JlaHHE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJALI M YEJIOBEKa, KOTOpOe
dopMupyeTcss B XMMUM HAa OCHOBE ITOHMMAaHUS BEUIECTBEHHOI'O COCTaBa
OKPYAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKY CTPOCHHEM BEIECTB, UX
CBOMCTBAaMH U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHOo B3aUMOJEHCTBYSI C APYIMMH E€CTECTBEHHBIMHU HAyKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla W KU3HHU KaXI0ro wieHa obmectBa. CoBpeMeHHass XUMUS
KaK Hayka co3ujaTelnbHas, Kak HayKa BBICOKMX TEXHOJOIMH HampaBlieHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH |
OXpaHbl 310POBbSI.

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



YpOBEHb M3y4Y€HUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4arolIuxcs,  HEOOXOIMMYI0 UM s BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckasg xuMus» U «OOmIas U HEOPraHWYECKas: XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHndeckoil xumun. @opMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TpeAMeTa O0EeCrneYrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumus» 1 «OOmas u
HEOpraHuyeckas XuMus» cHopMHpoBaHa B MpOrpamMme MO XMMHHU Ha OCHOBE
CHUCTEMHOTO TMOJAXO0Ja K H3YYCHHIO Y4YeOHOro Marepuana M 0O0ycIoBIieHa
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUH CTPOEHUS OPTaHUYECKHUX
COCIMHEHHI, a TaKK€ Ha YPOBHE CTEPEOXHMMHYECKUX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOAOPOAOB JO  CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOWIETO
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIUu.

[log HOBBIM yrioM 3peHuss B HpeaMeTre «XHMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI HAa YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTUYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHAa C OOILIETEOPETUYECKUX U  METOJ0JIOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHA —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHUHU, CBOMCTBAX M MPUMEHEHUH, a TAKKE O XMMUYECKHX PEAKLUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIIMMHU KyJIbTYpPOJIOTMUYECKUN U
MPUKIAAHOW XapakTep. DTU 3HAHUSI CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3HU
XUMUU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPaKTUYECKON JIEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K MpoIecCy TBOPUYECTBA B O0OJIACTM TEOPUU M MPAKTHUECKUX MPUIOKEHUN
XUMUHU, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O U TMPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUICKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YeHUS]  OPUEHTUPOBAaHO  HAa  (GOpPMHpPOBAHHE y  OOYyYarOlIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (HUITOCO(PCKUX HAEH, TaKUX KakK:
MaTEepUaIIbHOE  €JUHCTBO HEOPraHMYECKOTO UM  OpPraHM4YecKoro Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [TIO3HABAEMOCTD



MIPUPOJHBIX SBJICHUA MYTEM 3KCHEPHUMEHTA U PEIICHHS TPOTUBOPEUHA MEXKIY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUSA, Pa3BUTHS M COLMAIA3ALUHU
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHHUS TpeaMeTa MpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE IJIs
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOJeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK M Ha YpPOBHE CpeAHero ooOiero ooOpa3oBaHus, IpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMHU LIEISIMUA M3YyYEHHs IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (GopMuUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOYEBbIE MOHATUSA, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPHUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEHHE M TOHUMAaHHE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpETEHUs YMEHUH OPUEHTHUPOBATHCS B MHUpPE BEUIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIFOICHUEM MPaBWIT 0€30MaCHOTO OOPAIICHUS C BEIIECTBAMU.

Hapsiny ¢ »TuM, conep:kaTelbHas XapaKTepUCTUKA Lened W 3ajgad
M3Yy4YEeHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHpPOBaHA B
COOTBETCTBMM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanus. CerofHsi B MPENoJaBaHU XUMUU B OOJIbILIEH CTENEHU OTHAETCS
OpEeANnoOYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJTOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MOJTYYEHUs 3HAaHUN
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npuU U3Yy4YEHUM MpeaMeTa «XUMHUS» JIOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTanus OOy4YaroIIMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOLIErOCA
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSATHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BHIIOB
NEATEeNIbHOCTU:  pelleHus mOpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHUH, a TaKXkKe AJS OICHKHU C
MO3ULIANA 3KOJIOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETAThH
HOBBIC 3HAaHUS MO XUMHH B COOTBETCTBUU C KU3HEHHBIMHU TMOTPEOHOCTAMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMU MJIs TIOMCKA U
aHaiM3a Yy4yeOHOM W HAYYHO-TIOMYJISAPHOM HMHGPOpPMAIUM  XHUMHUYECKOTO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHNS, HAOTIOAaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHWE y OOydalIMuxcd YOeKIEHHOCTH B TI'yMaHUCTHYECKOU
HAMpPABIEHHOCTH XMMHHU, €€ BKHON pPOJM B PEUICHUH TJI00AIBHBIX MpoOiieM
paIoOHAIBHOTO MMPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOLIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
MPUOOPETEHUsT OMbITa HCIOJBb30BAHMS TIONYYCHHBIX 3HAHWHA U1 TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

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

OOmiee yMcno 4YacoB, OTBEAEHHBIX ISl M3YyYEHHUsS] XUMHH, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKOl XMMHUH

[IpeameT opraHM4ecKoll XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
B NOJIYYCHUHU HOBBIX BEIIECTB U MaTepHaOB. Teopusi CTpOEHUsI OPTaHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHndecKux BeliecTB. ['omonorus, uzomepus. XuMU4decKasi CBA3b
B OPraHUYECKHUX COEIMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne 0  KiIacCUPUKALMKM  OPraHUYECKUX  BEIIECTB.
HoMenknaTypa opraHnyeckux COeIMHEHUH (CUCTeMaTUyecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MPEACTABUTENEHN KIIACCOB OPTraHUYECKUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKCAHUE JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALIEHUIO OPTaHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MertaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HAXOXKIACHUE B NPUPOAE, IMOIYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI psAll. DTUJIIEH U MPONUIIEH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOICTBA
(peakuuu TUOPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomy4yeHue
CUHTETUYECKOTO KayuyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TIPOCTEMIIMM TMPEACTABUTENb aAJKWUHOB: COCTaB, CTPOCHHUE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCHUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIEBOJOPOJAMHU, MPHUHAMJEKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOJHBIN Tra3 U NONyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), muposn3. IIpoayKTsl
nepepaboTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHblii yroiaps 1 IpoAyKThI €ro nepepaboTKH.

OKCnepruMEeHTAIbHbBIE METOJAbl HW3Y4YEHHUs BEIIECTB UM WX NPEBPALLCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMy IUJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUYECKOW palbOoThl: MOJy4YEeHUE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIH IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranuieckue coeUHEHUs

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroatroMHble CHHUPTHL. OTHICHIVIMKOJIb W TJIHMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO MICTOYHBIMU
METaJUIaMH, KaUeCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauuepruHa U 3THIICHTJIMKOJIA.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3NYECKUEe W XUMUUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anpneruapl U Kemonvl. DopmanpIeru, ameTaabJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUy OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMH), IOJYUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH.. MypaBbuHas U
YKCYCHAasl KUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKAlMM), T[OJy4YeHUEe U
npuMeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxsble >QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUpPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, JHU- H
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
rugpokcugom meau(ll), okucnenne ammuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXO0XKJEHNUE B MPUPOJE, TPUMEHEHHE,
ouosiornyeckas pojb. @otocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
Hesuono3bl.  PU3MUEeCKMe W XMMHUYECKHME CBOWCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEeHTAIbHbBIE METOAbl W3YYEHHUs BEIIECTB U WX MPEBPALLCHUN:
MpOBE/ICHNE, HAOJIOICHUE U ONMUCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLMH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Mmeau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIMIIEPUHA C
rugapokcugom meau(ll)), ampaerugoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedbpa(l) m rumpoxcumom menu(ll), B3aumomelicTBue Kpaxmasna c
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 3amaun.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIeCTBA WM MPOJYKTa PEaKIUU IO H3BECTHHIM




Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOAHBIX BEHIECTB WM MPOAYKTOB
peakiun).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIIMLUHA).
buonornyeckoe 3HaueHne aMUHOKUACIOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DOKCneprUMEeHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB U UX IPEBPAILCHHIA:
HaOJIIOCHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalMs OEJIKOB
IIPY HarpEBaHWUH, LIBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPHU3ALUU, CPEIHSSA
MoJieKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HaKOMJIEHWE ¢ oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBSI3H.

Peasm3annst MeXnpeIMETHBIX CBA3E€H NPU H3YYCHUH OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
IUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4dHbId (HaKT,
TUI0TE3a, 3aKOH, TEOPHsl, aHalu3, CUHTE3, KiaccU(UKalus, MepuoAUIHOCTD,
Ha0II0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®dusuka: wMmarepus, DSHEpPrusi, macca, aToM, OJJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BEIUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranu3M, 6mocdepa, oOMEH BELIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (OEIKH, YIJIEBOJbI, >KHPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUA,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacnpe/esieHrs AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIHsI ATOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XHUMHYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. U. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMblX MMU MPOCTBIX M CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(xoBazieHTHasl HEMOJSpHAs U MOJIAPHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOW CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPDHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKU.

IlonaTne o0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10J1s1 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYEeCKUX  COEAMHEHUM. Homenkmartypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUN NTPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECcKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMHUYecKOoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHble U CiaOble 3JIEKTPOIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCAUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DOKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB /1.
N. MenaeneeBa», n3ydeHrue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHE
M OIKCAaHHUE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3jioXKeHue
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padoThl «BiusHue pazmuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINI.

Pacuérnbie 3anaum.

Pacuétel 1o ypaBHEHUAM XUMHUYECKMX pEaKIHi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM NOHATHSA «MacCOBAast
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux snemeHToB J[. V. MenpeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®u3nyecKkre CBOICTBA HEMETAUIOB. AJUIOTPONHMS HEMETAIOB (Ha IMpUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoauueckon cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX



00o04yek atToMOB MeTaiioB. O0mue Gpuznueckre cBoicTBa MeTaioB. CIIIaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSXKEHUI METasIoB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIIMX METAUIOB (HATPUH, KUK, KalblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3YUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA  ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BemecTBa Ui 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILECTB,
pacy€rsl mMacchl (00bEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30IacCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSATHE O HayYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOJTY4YEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepUalibl JJIsl SJEKTPOHUKH, HAaHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPaIbHBIC
yaoOpeHus.

XUMUsL U 3JJ0pOBbE YEJIOBEKA: MpaBUJia HCIOJIb30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIMOJb30BAaHUS MpENnapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCKO XUMHUM B 11 Kjacce OCYIIECTBIAETCA YE€pe3 MCIOJIb30BAHUE
KaKk OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK W TOHSITUH, SBISIOIIMXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuUKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, SIBJICHHE.

®dusuKa: Marepusi, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOMN, pPaJAUOAKTUBHOCTh, MOJIEKYJIa, DSHEPreTUYECKUN YpOBEHbD,
BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (DU3UUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTCpHraoB, CEJIbCKOXO03SMCTBEHHOE
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa$I

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaJoB, SJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
O0OyJaronMMuUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-meTonuyeckoi OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIECHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHWE OOYYArONTUMUCS POCCHUHCKON TPaKTAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJM4Khe MOTUBALMH K OOYyUEHHUIO;

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

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U HWJ€alaMi POCCUMCKOr0 rpakIaHCKOro OOUIECTBA, TPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU IMPOLIECCAM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH NEATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAThb M NPUHUMAaTh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA !

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBaKEHUsI K MpOIeCCy TBOpPUECTBa B OOJACTH TEOPUH M MPAKTHYECKOTO
OPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PEe3yJbTatr



JUITATEIbHBIX ~HAOMIOJEHUM, KPOIMOTJIMBBIX 3KCHEPUMEHTATIbHBIX TOHUCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEIYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  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 PEIICHUSI, OPUEHTUPYACh HA MOPaIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3WULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAaHUA IEHHOCTEH 370poBOro M Oe3omacHOro oOpas3a JKU3HH,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

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

MOHUMAaHUS LEHHOCTU MPaBWI HWHAMBUAYAJIBHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAECHUS B CUTyalUsX, YTPOKAIOIIMX 3J0POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBHUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€0HO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW UM JAPYIHMX BHJIAX
NeSATENbHOCTH;

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

MHTEpeca K MPAaKTUYECKOMY H3YUYEHHUIO Mpodeccuid pa3aIuyHoro poja, B
TOM YHCII€ HA OCHOBE MMPUMEHEHHUS MTPEAMETHBIX 3HAHUW 110 XUMHH;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiiel npodeccuu U peanusalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEH 00111IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUs TI00aJBbHOr0 XapakTepa 3KOJOTMYECKHX MpoOJieM, BIUSHHUS
HSKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAIOIIEH
OPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMsS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYphl, OIbITA AEATEIBHOCTH 3KOJOTUYECKOW HAMpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B NO3HABATENbHOW, KOMMYHUKATUBHON U COLIMAJIBHOMN



MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHBHO TPOTHUBOCTOSTH HJICOJOTHH
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
(GbopMHUPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEIIOCTHOTO
MpEJCTaBICHUS 00 OKPYXKaIOIIEM MUPE KaK O €JMHCTBE IPUPOJIbI U YEIOBEKA, B
MMO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIN3ALMKU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUANTBHOW KYJIbTYpPbHI, PEIICHUU TJIOO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
o0ecrieYeHUn YCI0BUM YCTIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJ0B
MO3HAHUS, HCMOJIb3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJydyaeMble 3HAHUA Il aHajiu3a U OOBSCHEHHS SIBICHUM
OKPYKAIOIIEr0o MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYCHHMS HA OCHOBE HAy4YHbIX (DAaKTOB W HMMEIOIIHUXCA
JAHHBIX C IEJIBIO MOJYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AESTEILHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUSI yU4EOHOTO MpeaMeTa «XUMUsH
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) OOIIeHAyYHbIE MOHSATHUS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHENU(UKY METOIOB
MO3HAHUA, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBarommye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI W YHHUBEPCAJIbHBIE
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.



MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJECHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKAaTUBHBIMU W  PETYISTHBHBIMU
NEUCTBUSAMH.

OBianeHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATeJIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUS, COOTHOCHTH PE3YyJbTaTbl JACSATENIBHOCTH C IOCTABICHHBIMU
LETSAMU;

WCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKH MOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHSI OTACTBHBIX (DaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMSI W KPUTEPUU JUIs KIAcCU(PHUKAMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IMPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIATh 3AKOHOMEPHOCTH M MPOTUBOPEUMS B PAaCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  NPOLECCE TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHYECKH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON pEaKkUMH — TPHU PEIIEHUU YYEOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, IPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIE
MIPEACTABIICHUS JIJIS1 BBISIBJICHUSI XapaKTEPHBIX NMPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMU METOJ/IOB HAYYHOI'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIIbLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEpPIICHCTBOBaTh YMEHHA HaOMoaTh 3a
XOJIOM  TMpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/lay, MPUMEHEHHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM



MIPEACTABICHUS,,  KPUTHUYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

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

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIBHYIO (OpMYy MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa Ipu padore ¢
XUMHUYECKON WH(pOpMalueld: MNPUMEHATh MEXMNpeaMeTHble ((Pu3nyeckue u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmysbl,  abOpeBUATYpHI,
HOMEHKJIATypYy;

HCIIOJIB30BaTh M NPeo0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OByaieHHe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOill TeMbl B XOJ€ Auaiora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WJEH, (HOPMYJIUPOBATH CBOM MPEHAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYeHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IMPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOM padoThl IO
MCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3alui y4eOHOIO MPOEKTa U
(opMyIHpOBaTH BBIBOJBI MO pE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAaHUSI MO3UIIMH B X0/1€ OOCYXACHUS U 0OMEHAa MHEHUSIMH.

OBjaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENIbHYIO
NEeATEIbHOCTh, ONpeAeNss €€ LeNH W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBATh MpEiaraéMblii aJIrOpuT™M JEWCTBUUM TpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIn3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranuyeckas XuUMHS»
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUH DJJIEMEHT, aTOM, JJIEKTPOHHAas
o0osoyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,



XUMHUYECKas CBsI3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIPHBIM  OO0BEM,  YIJIEPOJHBIA  CKEJeT,
(GyHKIIMOHATIbHAS TPYINa, paadKal, U30MEpUs, HU30MEpbl, TOMOJIOTUYECKUI
psl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEp)KAILKWE COCAUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS opraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIMX OPraHWYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW NESITEIBHOCTH
YEJIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BAaTh COOTBETCTBYIOIIHME IMOHSATHUS
IIPU ONHCAHUH COCTaBa, CTPOEHUS U MIPEBPAILCHU OPraHUYECKUX COEAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMyn OpPraHMYECKMX BEIIECTB M YPABHEHUH XMMHYECKUX PpEaAKIIHi,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJI1 WITIOCTPALUN UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIIEKHOCTD U3yYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COEeIMHEHUN (YriaeBOAOPObI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMs), JAaBaTh MM Ha3BaHUA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke IpUBOAUTH TPUBUATHHBIE
Ha3BaHUs OTAEJbHBIX OPTaHMYECKUX BEIIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHTJUKOb, TTUUEPUH, (EeHOII, (popManbaAerul, aueTaibAerul, MypaBbuHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCIJIOTa, CTE€apUHOBAas KHUCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJIOKEHHUSI TEOPHUH CTPOCHHUS
opranuveckux BemectB A. M. bytiepoBa miss OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM  XapaKTepu3oBaThb COCTaB, CTPOEHHE,
(¢u3nUecKrue U XMMUYECKUE CBOMCTBA THIMYHBIX MPEACTABUTENCH Pa3IMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIEH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJIb,
[NIMLEPUH, (EHOJI, alleTalbIETH ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TJIIOKO03a,
Kpaxmaji,  LeJUII0JIo3a, aMHUHOYKCYyCHash  KUCIOTa),  WILIIOCTPUPOBATH
FeHETUYECKYI0 CBSI3b  MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbsSt (HE(PTh, TPUPOJIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE NMPOAYKTOB IepepadboTKu;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
pEeaklMK MO HK3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB WUJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJACTh CHUCTEMOW 3HAHWUW OO0 OCHOBHBIX
METO/JaX HAYYHOrO MO3HAHUsA, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEIIECTB
U XMUMHYECKUMX SBJIICHHA  (HAOJIIOJEHHE, W3MEpPEHHE, IKCIICPUMEHT,
MOJICJIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA IS
MPUHATUS PELIEHUHA B KOHKPETHBIX >KM3HEHHBIX CHUTYalHsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCyAOoW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TAKXKE IpPaBHUIIA
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBpAILCHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIy4YeHUE OTWIEHA M HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHBIE pPEAKIUU
OpraHMYECKUX BEILECTB, JEHaTypalus OENKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKH O€30MacCHOCTH MpHU
oOpalieHn ¢ BEIIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaMIO, TOJYYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJATh TMpaBWIa  AKOJOTHUUYECKHU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYKArOUIEH MPUPOIHON CpEbl, OCO3HABATH
OMAaCHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbici noka3arens [1JIK, moscHaATh Ha mpumepax CrocoObl
YMEHBUIEHUS W TPENOTBpPALIEHUS] MX BPEIHOTO BO3JAEHCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYarOIIUXCS: YMEHHUE MCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins ngna  3anucu
XUMUYECKUX (HOopMyI.

11 KUIIACC

[IpenmeTtHble pe3ynabTaThl OCBOEHHUsI Kypca «OOIasi U HeopraHuyeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KAPTHHBI MHUpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBINUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOJAMMOWM ISl PEIICHHUS MPAKTHYECKUX
3a7la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, MW30ToII, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS ), KPUCTAIIMYECKAS



pEelIETKA, TUIIbI XUMUYECKUX PEAKLIUI, pACTBOP, JIEKTPOJIUTHI, HEAJIEKTPOJIMTHI,
ANEKTPOJIUTHUYECKAS AUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akod 1. . Menneneena,
3aKOH COXpPAHEHUsT MacChl BELIECTB, 3aKOH COXPAaHEHHUS W MpPEBpalICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHAN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUSA, JIeKallhe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN NEATEeILHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTaHaBIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIHME IMOHATHUS
IIPU OMMCAHUH HEOPTaHUYECKHUX BEIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIH30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIS
coctaBieHUs] (OpMyd BEUIECTB W yPAaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemarnyeckyro HomeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yriIeKUCIblid Ta3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUThEBAS COJA, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTh M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUYECKOW pEmETKH KOHKPETHOIO BEIleCTBa
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUIMYECKAs ), XapaKTep CpeAbl B BOJAHBIX
pPacTBOpaX HEOPTaHUYECKUX COECTUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEAKHOCTb
HEOPraHWYEeCKUX BEUIECTB MO HX COCTaBY K ONpPENEIEHHOMY Kiaccy/rpymnmne
COCIMHEHHI (TPOCThIE€ BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJBI,

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

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYIO (QYHKINN;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »3jeMeHTOB 1-4 mepuonoB Ilepuoguueckoil cuctembl
XuMHUecKux ameMeHToB JI. M. MenneneeBa, UCMOIb3ysl MOHATHA «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnaMm llepuonndeckoin CUCTEMBI XMMHYECKUX
anemenToB [l. 1. MeHpeneena;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) O0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTH YMEHUS KIAaCCU(PULIMPOBATH XUMUUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BEIIECTB, TEIJIOBOMY
2 deKTy peakiumu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OpaTUMOCTH
pEeaKIMK, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMuHbIX
TUIIOB, TOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIMi HOHHOrO OOMeHa,
YUUTBIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKLMU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIUHU, MOATBEPKAAIOIINE
KaueCTBEHHBIH COCTAB PA3IMYHBIX HEOPTaHHMUECKHUX BEIIECTB, PacllO3HABATH
ONBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIMHA TOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

chOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaThb XUMHUYECKHE MPOLIECCHI,
JIeKAaIUEe B OCHOBE MPOMBIIIJICHHOTO MOTY4YeHHsI CEPHOM KUCIOThHI, aMMHUaKa, a
Takke cHOPMHPOBAHHOCTH MPENCTABICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBHIYHCICHHUS C HCIIOIb30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
Opy XUMHYECKHX pEeakKIMsX, MacChl BEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O0O0BEMY OJHOTO W3
YYACTBYIOIIMX B PEAaKIMU BEUIECTB, TEIUIOBOrO 3(QexTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHS MACChl BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh ~yMEHHW  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyI0N W 1abopaTOpHBIM OOOpYIOBaHUEM, a TakKe MpaBHIa
oOparlieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMHU TIO BBITIOTHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMUYECKUH
AKCIIEPUMEHT (pa3yioKeHHEe MEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUU KaTaIN3aToOpa,
OTIpE/ICTICHUE Cpelbl PAcTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHEHOTO
WHANKATOpa, BIUSHUE pPa3UYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH
peaKiuy, peaki HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha Cyibdart-,
KapOoHaT- W  XJIOPUIA-aHWOHBI, HAa  KAaTHOH  aMMOHHsS,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMaM «Mertamibey u  «Hemerammer»y) B
COOTBETCTBMM C MpPaBWIAMH TEXHUKH O€30MACHOCTU TMpH OOpalleHuH C
BEIIECTBAMH H JIaOOpaTOPHBIM O00OPYAOBAHHMEM, MPEICTABIATh PE3YIbTATHI
XUMHUYECKOTO IKCIEpPUMEHTa B (OpME 3alHcH ypaBHEHUW COOTBETCTBYIOIIHUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XMMHUYECKYIO
nH(popMaIUIo, TMOJy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKAIH, IHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  HKOJOTUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY M TPYIOBOM JAESITENIBHOCTH B IENSIX
COXPAHEHHUsI CBOETO 3/I0POBbSI U OKPYXKAIOIIEH MPUPOTHON Cpelibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI M TPEAOTBPAICHUS WX BPEAHOTO BO3ACHCTBHS Ha OpPraHU3M
YeJI0BEKa,;

T OOYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUIS CIIETIBIX W CIa0OBUASIIUX OOYYaIOMUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitnma nmns  3amucu
XUMUYICCKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOi XUMUH

11

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

Hroro no pazneny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
AJIKaHbI

2.2

Henpenensabie
YII€BOOPOJIBI:
QJIKEHBI,
aJIKaJUECHBI,
AJIKVHBI

2.3

Apomarndeckue




yTJ1€BOJIOPO/IbI

[Ipupoansie
HMCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Uroro no pazaeny 13

Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeuHeHust

3.1 Cruptel. ®enon 3
AJLIeruael.

3.9 KapGoHoBsie 7
KHCIIOTEHI.

Crnoxuble 3(upbl

3.3 VriaeBoasl 3 1

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaep:kaime opraHudeckue coelMHeHus1

AMUHEL
4.1 AMUHOKHCIIOTEL. 3
benxn
Hroro no pasaeny 3

Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS

[Inmactmaccel.
5.1 2
Kayuyku. Bosnokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

HauMeHoBauue KoanuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucremMa
XUMHUYECKHUX
sneMenToB [. W.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 MHoroob6pasue 4
BEILECTB
XuMU4YecKue
1.3 6 1
peakiuu
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertambt 1
2.2 Hewmerannst 1
CBsi3b
2.3 2

HCOPTaHUYCCKUX U




OPraHUYECKHUX

BEIIIECTB
Uroro no pazgeny 17
Pa3gen 3. XumMus u :Ku3HbL

3.1 XuMus v )KU3Hb 4
Htoro no paznemny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[Ipenmer oprannyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAUCHUE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposna, eé
OCHOBHBIE ITOJIOKEHUS

IIpencrasienue o
KJIacCU(pUKALUU
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnyeckasi) u
TPUBUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
MIPOCTENIINE MPEACTABUTENH




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
MpocCTeiIne MpeICTaBUTeNn
AJIKEHOB

[TpakTuueckast paborta No 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

Ankanuensl. byranguen-1,3 u
MeTmi0yTaauen-1,3.
[TomryueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJIKUHOB

11

Brraucnenus 1o YpaBHCHHIO
XUMHYECKOMN peaknuuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3IMYHBIM KJ1accam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTa mo
pazzeny «YTIeBOI0POAb»

17

IIpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOJL
Bonopoanas cBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTHa
U arneTaiabaernn. AleToH

21

OnHOOCHOBHBIE NPEEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

22

[TpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpr1a Kak cOJIM BBICIHIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIee ICUCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCJHOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

JKupsr: tTunponus,
prUMEHEHNE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBonpl: cOCTaB,
KJaccuukanms.
Baxxneiimme npeacraBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnrosnosa kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaine




OpTraHU4YCCKUC COCIUHCHU )

30 AMWHBI: METHJIAMHH U

AHUJINH

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OPraHUYECKHE
31 COEIMHEHMS, X
OMOJIOrMYECKOEC 3HAUCHUE.
ITenrtuabl

benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE ITOHATUSA XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

OcHOBHBIC METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX

34
coenuHenuil. [Inactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTYypaLus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
Menpeneesa, UX CBS3b C
COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB U
UX COCTUHEHUH 10 TpynnaMm u
nepuojiaM. 3HaYeHue
NEePUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUN
HayKH

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI, MEXaHU3MBI




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

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

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

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BEIECTB;
3aKOH COXPAaHEHMsI U IIPEBPALLCHHUS
SHEPrUU NPU XUMUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XuUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BOJI0OpoAHOM Moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MeKTpOIIH3E
pacIuIaBoOB ¥ PacTBOPOB COJICH

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. O01ue
(u3nuecKkre CBOMCTBa METAIIOB

15

CrnnaBbl METAJIOB.
DNEKTPOXUMHYECKHUN PsijL
HanpsHKEHUH MeTalIoB

16

XUMHUYECKUE CBOUCTBA




BaXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHEe CBOMCTBA IUHKA,
J)KeJie3a U UX COCTUHEHUHN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

20

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

21

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

22

XHUMHYECKHE CBOMCTBA T'aJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI




25

[IpumeneHne BaXHEUIINX
HEMETAJIOB U UX COCIMHEHU

26

O0o00111eHNE U CHCTEMATH3aLINS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

27

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

28

KonTponbHas padora no temam
«Metame» U «HemeTtamin

29

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HeOpI‘aHI/ILIGCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Ponpe xumMum B obecrieueHUH
HKOJIOTUYECKOH, YHEPTeTUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPHHIIATIAX




MIPOMBILUIEHHOTO MOJYy4YEeHUS
Ba)XKHEHUIIINX BEIIECTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBBE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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