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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE CpeaHEro oOmiero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepaiuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
denepanbHOit 00pa30oBaTENbHON MPOrpaMMbl  CpeqHero oOmiero o0Opa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DegepaqbHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TIpeIMeTa «XHUMHUs» B 00pa30BaTeNIbHBIX Opranu3anusx Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE O0O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TONOXeHHl «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpareruu 00y4eHus, BOCIUTAHUS U pa3BUTHUSL OOYyYarOIIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJICp>KaHMsl, PE3yJbTaTOB OOyUYeHUSI U TpPeOOBaHMII K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011eo0pa3oBaTeIbHON OpraHU3alliu, SBISETCS HEOTHEMIIEMON YacThl0 HX
oOpazoBaHHOCTA. OHO CIYXHUT 3aBEpPIIAIOIIMM JTallOM peaihu3allid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOrO O00pa3oBaHusA. OJTHU ILIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJI0OBEKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IpuUpoHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYaroIIMXCS Ha
YPOBHE CpEIHEro oO0Iero oOpa3oBaHHUS CpEICTBAaMH Y4eOHOIro IpeaMera
«Xumus», colepkKaHUE U MOCTPOCHHE KOTOPOIO OIPEAEIICHBl B IIporpamme I0
XUMUU C YU4ETOM crielIuUKN HAYKH XUMHH, €€ 3HAUCHUSI B TIO3HAHUU TIPUPOJIBI U B
MaTepHaAIbHON KU3HU OOIIECTBA, a TaKXKe C YYETOM OOIIMX IEJIeH U MPUHIUIIOB,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEJHEro  OOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOyIO pojb B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/JaHUM HOBOM 0a3zbl MaTepUaTbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (OPMHUPOBAHKE PALIMOHATBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpY>KarolIeM MHUpE KakK O €JUHCTBE
OpUPOABl U YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHM Ha OCHOBE MOHHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHpPAa, OCO3HAHUSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU MPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMUS CTajia
HEOTHEMJIEMOH 4aCThI0O MHUPOBOI KYJIbTYpbI, HEOOXOUMBIM yCIOBUEM YCIICIITHOTO
TpyJa W JKM3HU KaxJa0oro uwieHa oOmectBa. CoBpeMeHHas XUMHUSA KaK Hayka
co3ujaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHW HalpaBiieHa Ha pEUICHUe
IIIO0ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBHM C 0OmIKMMM IENSIMH W TNPUHIUIIAMH CPEIHEro OOIIETo
oOpazoBanus cogepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcsi, HEOOXOJMMYI0O MM IS BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, IPOJOJHKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomumMu  mpeamMera  «XHUMHUsS»  SBISIIOTCS  0a30Bble  KypChl  —
«Opranuueckas xumuss» U «OOmas U HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKJIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckon xumuu. POpMUPOBaHME NAHHOW CHCTEMBI 3HAHUW NPU U3yYEHUU
npeaMera oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEr0 MHOIo00pasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0Ja K U3y4YEHUI0 y4eOHOro wmarepuana M OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHsSIX. Tak, B Kypce OpPraHMYeCKOM XHWMHUHU BEIIECTBa
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUN, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuu BenlecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHM4eckol XUMHUHU IOJIyYarT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs MEPBOHAYAIBHbBIC
MPEICTABICHUS O XMMHUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKIIHUH.

[log HOBBIM yrioM 3peHusi B npeamere «Xumus» 0a30BOro YpOBHS
paccMaTpUBAaeTCsT M3YyUYECHHbIH Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUS
TEOPETUYECKUM Marepuan H (PaKTOJOTMYECKHME CBEIEHUS O BEllecTBaX U
XuMHUUYeckoi peakiuu. Tak, B dacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JOTHYECKUX TMO3ULHUH,



IyO)Ke TIOHSATh HUCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
00001a01IeH 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPHUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 um 11 xknaccos
AJIEMEHTAMM COJICPKAHUS, HMMEIOIUMHU KYJIbTYpPOJOTHUUECKUNA W MPHUKIAJTHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B IO3HABATEJIBHOW M MPAKTUYECKOU
NESTEILHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K IMPOIECCy
TBOpUYECTBA B 00JaCTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIUBATH WH(OpMaLHIO U
OPUMEHSITh €€ JUIsl TIOTIOJIHEHHWS 3HAHUW, pEIICHUS WHTEIUICKTYyaIbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 337a4. B 1enom coaepkanue y4eOHOro
npeamMera «XUMHS»  JAaHHOTO  YPOBHS  U3YyYEHUST  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y 00YUYaIOIIMXCS MUPOBO33PEHUYECKOM OCHOBBI [JIsi MMOHUMAHUS
dbunocopckux uaeH, TakuX Kak: MaTE€pUaIbHOE €IUHCTBO HEOPraHUYECKOrOo U
OpraHUYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MNyTEM OHKCIEPUMEHTa U
pelIeHus] TPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJI XUMHUHU B PEIICHUU SKOJOTHUECKUX Tpodsiem, a
Takke mpodseM cOepeKeHUsT YIHEPTETUIECKUX PECYyPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUS M COLIMAIM3ALNMI
oOydJaronuxcst TPUHATBIE TPOrPaMMON MO XHWMHUHM TIOJIXONbI K OIPEICICHHUIO
colepKaHUsi ¥ TOCTPOCHUS TMpeAMeTa MPeayCMaTpUBaOT  (POPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30BOe 3HAYCHUE A
pPa3UYHBIX BHJIOB JICSITEIILHOCTU: peEUICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku uHbopMaIi, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITA MTPAKTUYECKON
U HCCIIEN0BATENbCKONW ACSTEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenojgaBaHus XMMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHusl, TAK U HA YPOBHE CpPEeJHEro 00I1ero oopazoBaHus, PU ONpeIeICHUN
COZIEPKATEIIbHOW XapaKTEpUCTUKUA LeJIeM H3y4YeHUs MpPEeaMETa HalpaBICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JESATeIbHOCTH 4YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJibTyphl. C
METOJMYECKOW TOYKM 3PEHHUsI TAKOW NOAXOJ K OIPEIACICHUIO LIEJIEH H3y4YCHUs
npeaMeTa sSBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIaBHBIMHU IEISIMU W3Y4YEHUs TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (¢dopMUpOBaHHME CHUCTEMbl XUMUYECKHMX 3HAHUM Kak  BaKHEHIIei
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B OCHOBE KOTOPOU
JIeKAT KITFOUEBBIC TOHATHS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHUE U IMOHUMAaHUE CYIIHOCTH JOCTYIHBIX
0000IIeHN MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHHE C HCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPECTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOMUMBIX JUIsi MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HMU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
6e30macHOro oOpalleHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, comepxkaTenbHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3ydeHUs
peaMeTa B IporpaMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpellHero obmiero oopazoBanus. Ceronns B
OpernojaBaHul XUMHM B OoJibllied  CTENEeHM OTHAETCS  MPEeANOoYTEeHHUE
NPaKTUUYECKONW KOMIIOHEHTE COJIep)KaHusi OOy4eHHUs, OpPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEeIbHOW OpraHu3aluy, BIaJCIOIIero He
HA0OpOM 3HaHUM, a (PYHKIMOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHWUW M NMPUMCHEHUS WX B PEaTbHOW KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM Tpu M3ydYeHHHM TpeaMera «XUMHUS» JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAKUE LIEIU U 33Ja4H, KaK:

ajanTanus 00ydYaroIIuXcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MU,
dbopMupoBaHWE€  MHTEJUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaMOO0Opa30BaHNIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HCHHBIX CHUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dbopMupoBaHue y O0OyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYCHUE IS PA3IUYHBIX BUJIOB
NESTENHHOCTH: PEIIeHus po0eM, MOMCKa, aHaIu3a U 00paboTKu MH(POPMAIIUH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI ONbITa JCATEIBHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TMO3HAHMM XUMHH, a TaKXKe IS OIEHKU C TMO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOJAHYIO CPEY;



pa3BUTHE M03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIINXCS: CHOCOOHOCTH CaMOCTOSITEIILHO PUOOPETATh HOBBIC
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA M aHalln3a Y4eOHOH u
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEP KaHNUs;

(dbopMHUpOBaHUE U pa3BUTHE Y O0YUAIOIUXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHHS, HAOI0IaTEIIbHOCTH, COOPaAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpH IJIAHUPOBAHUH U TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOM
HAMpPaBIEHHOCTH XUMHUH, €€ BaXKHOW PONHM B PEHICHUH TIO0ANBHBIX TPOOIEeM
paIoHaIbHOTO MPUPOAOIIOIE30BAHUS, TOTIOJHEHHS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OepekKHOTO
OTHOIIICHUS K TPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TakKe MPUOOPETEHHs OMbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUHM i TPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsAX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMHU.

B yueOHOM maHe cpeaHero oOuiero oOpa3oBaHMS NpPEIMET «XUMUSD»
0a30BOr0 YpOBHS BXOAWT B COCTaB IMpeaMeTHOW obmacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETHD.

OO011ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero ooOmero obpazoBanus, coctabiser 68 wacos: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 kinacce — 34 gaca (1 yac B Heenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XUMHUM

[IpenMer opraHrdecKkod XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUS OPraHUYECKHUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BellecTB. ['oMmonorus, wu3zoMepus. XuMHUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenne o kinaccupuKaly OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYeCKUX COCJUHEHMM (CHUCTEMaTHyecKas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BAKHEUIINX MPEIACTABUTENEN KIIACCOB OPraHNYECKHUX BEILIECTB.

DKCIEpUMEHTANIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX IPEBpaIECHUN:
O3HAaKOMJIEHME C O0pa3laMu OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BELIECTB, HAONIOJACHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OIMBITOB IO MPEBPAIIEHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psAA. MeraH W dTaH —
OpOCTENIINE NPEICTABUTENN AQJIKAaHOB: (PU3MYECKHE WU XUMHUYECKHME CBOMICTBA
(peakuuu 3amenieHus W TOPEHHs), HAXOXKACHUE B NPUPOJE, MOJyYEeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psl. DTUIIEH U MPOMUIEH —
MPOCTEUIIINE TPEICTABUTETN AQJIKCHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallid, OKUCIEHUS U
MOJIMMEPU3ALINH ), TIOTyUEHUE U TPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u MertunOyrtamueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHE CBOMCTBa (peakiusi moiaumepusanuu). [lonyyeHue CHUHTETHUYECKOTO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEUIINNA TNPEICTABUTENh AJIKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peaklMy THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THAPATAIUH,
TrOpEeHus), MOJy4YeHUE U IPUMEHEHHE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XMMHYECKHE CBOMICTBA
(peakiuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), TOJyYECHUE U TIpUMEHEHUue. 10.1you:
cocmas, cmpoenue, (uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAnUsl U HUMPOBAHUS), NoayueHue u npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBs3b MEXAYy YIJIEBOAOPOJAAMH, IPHUHAMICKAIIUMU K
pPa3IMYHBIM KJIacCaM.

[IpupoHBIE MCTOYHHMKH YTIIEBOAOPOAOB. IIpupoaHbIi Ta3 W MOMYyTHBIE
HedTanbie ra3pl. Hedts u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYECKHil), nupoiu3. IIpomyKTsl
nepepaboTku HeDTHU, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbIN
yTOJIb U POAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHME C 00pa3laMu IJJaCTMACC, KAaydyyKOB W PE3HUHbI, KOJUICKIUHU
«Hedptp» u  «Yromap», MOJENMpPOBAHHWE  MOJIEKYJ  YII€BOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, MMPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ATHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnrble 3amaun.

Bbluucnenuss mo ypaBHEHMIO XHMHMUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTA PEAKUMU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opraHu4ecKue CoeAHHECHUA

[IpenenpHple OOHOATOMHBIE COUPTBHL. METAaHON W JTAHOJ: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUMW C AaAKTUBHBIMU METAJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBHUE CO MICIOYHBIMHU
MeTallJlaM{, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHBbIE CHUPTHI). [lelicTBue Ha
OopraHusM yenoseka. [Ipumenenne riuuepruHa U 3TUIICHITITUKOJIA.

deHoN: CTPOCHHME MOJEKYJbl, (HU3NYECKUe U XHUMHUYECKHE CBOWCTBA.
Toxcuunocth perona. [lpumenenue penona.

Anpperunpl M kemonwvl. DOpManmbAETHI, ALETAIBICTHI:  CTPOECHUE,
dbu3nueckne U XUMHUYECKHE CBOMCTBA (PEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKIINH), IOJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpeeibHble KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKalum), nojaydyeHue U MpuMeHeHue.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

Cnoxsble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.



VYrineBompl:  cocTtaB, KiacCHUKAIMSA ~ yriaeBOoAOB  (MOHO-, JH- U
nosrcaxapupl). ['roko3a — mpocTeluii MoOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBHE C
ruapokcunom Menu(ll), oxkucnenne ammuadyHbIM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B MPHUPOJIE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnono3a Kak npupofHble nojauMepbl. CTpoeHUE Kpaxmaia U
HeuoNio3bl.  Du3Mueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
poBe/ieHue, HaAOJIIOJICHHE W ONKMCAHHE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEWUCTBHE TJIHUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(Il), BzammomeilcTBUE Kpaxmana C HOAOM),
IPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsie 3anaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHUYeCKHue coeanHeHUs. DU3nvecKkue
U XMMHYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha mpumepe ruiuHa). buonorunyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuabl.

benkn kak nOpHpOJHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHASA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
HAOJIIO/ICHUE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OCIKOB MpU
HarpeBaHUM, [IBETHbIC PEaKIUU OCIKOB.

BbicoKOMOJIEKYJISIPHBIE COeIMHEHUS

OCHOBHBIE TOHSTUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEpPU3ALNN, CPEIHAS MOJEKYIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPHU3ALUS U OJTUKOHIEHCAIHS.

DKCIepUMEHTAIbHBIE METOJIbI H3yYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOW XUMHUH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-
HAayYHBIX IOHSTUWA, TaK U IOHITUU, SIBIAIOIIUXCS CUCTEMHBIMHU ISl OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIC MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoTesa,
3aKOH, TEOpHSs, aHAJIM3, CUHTE3, KiIacCu(PUKalus, MePUOJAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MUECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOnorus: TNHUILEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaTsl, MaTepUAIIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

Xumudeckuii 3ieMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAS
0000uKka. DHEpPreTHuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHWTAIsAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBsi3b Nnepuoguyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMu4eckux aneMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINIaM U MEPHOJIaM.
3HaueHuE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BuAbl XUMHUYECKOW CBS3H
(KoBaJIeHTHAsl HEMOJSIpHAs W MOJSpHAsi, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHUMHUYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
aKkienTopHblil). BogopoaHas cBsa3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okuciieHUs. IOHBI: KATUOHBI U AHUOHHI.



BemectBa  MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[lonsatue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
Maccosast 107151 BellecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUM. Howmenknarypa
HEOPraHUYECKUX BellecTB. [‘eHerudeckas CBsA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAICKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumuueckas — peakuusa.  Kiaccudukanums  XUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U PEBPAILCHUS SHEPTUU TP XUMUYECKUX PEaKIUX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT paziIMyHbIX (PakTopoB. OOpaTuMbIe
peakiuu. XHUMHUYECKOE paBHOBecue. DakTOpbl, BIMAIOIINE HA COCTOSHUE
xumu4yeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U cladblie aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIEC PEAKIIH.

DKCNEPUMEHTAIbHBIE METOJbl M3YYE€HUS BEIIECTB W HUX NPEBPALICHUN:
nemMoHcTpauusa Tabmun «llepuonnueckas cucremMa xuMuyeckux snemeHToB /. .
MenneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE NIEPOKCUIA
BOJIOPOJIA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0O YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIHH WMOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIUM.

Pacuérnble 3anaun.

Pacyéter 10O ypaBHEHMSM XUMHUUYECKHX pEAKUHH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCIOJIb30BAHUEM IIOHATUS «MAaCCOBas
JIOJISl BEILIECTBAY.

Heopranuueckast xumus

Hemeramnel.  Ilonoxenne HemeraiuioB B Ilepuonnueckor  cucreme
xummuueckux anemeHToB JI. . MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMmepe
KHCJIOpO/Ia, cephbl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWINMX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
docchopa, yriepoga U KpeMHHs) W HX  COCAMHEHUNA  (OKCHJIOB,
KHUCJIOPOJICOJICPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAIIOB U UX COCAUHEHUM.



Meramnsl. Ilonoxenune merammioB B llepuognueckor cucreMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0muMe guznueckne cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSAJT HANIPSYKEHUI METAJIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, KaJIUi, KaJablLIMi,
Mar"ui, amfOMUHUHN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoiayyeHuss MeTaioB. I[IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAIIOB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3aj]a4, HAaOJIOJIEHWEe M ONHCAHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHUSA C PAcTBOpaMU
KHUCIIOT U 1IeJ04Yel, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJIOB).

PacuétHble 3anayun.

Pacuérel maccel BemiecTBa WM 00ObEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOTO U3 YYacCTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BELIECTB UMEET IPUMECH.

XuMus U KU3Hb

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUYECKOM, YHEPreTUUeCKON M MUILEeBOM
0€30MacCHOCTH, Pa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLIHM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILIEHHOTO
MOJTy4YE€HUS BaXKHEUIIUX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHIIHUE CTPOUTENIbHBIE
Marepuanbl, KOHCTPYKUHOHHBIE MAaTe€pUaibl, KpPacKHh, CTEKJIO, KEepaMHKa,
Matepuainbl JUisl 3JIEKTPOHUKH, HAaHOMAaTepHUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ya00peHus.

XuMusi U 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOTO UCIIOIb30BAHUS MTPENapaToB OBITOBON XUMHUU B
MOBCEIHEBHOM )KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBS3e€d TIpU  HM3yYeHUH OOmed u
HEOPraHM4ecKorM XxuMuM B 11 Kilacce OCyIIECTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBIISIIOLIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbId (PakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOICHHE,
JKCIEPUMEHT, MOAENUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusukKa: MaTepus, SHEPrusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHB, BEIIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECKHUE BEITUYUHBI U CAUHHUIIBI UX
HU3MEPEHUSI, CKOPOCTh.

buomorus: kjeTka, opraHum3M, J3KocucTeMa, Ouocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MmuHepanbl, TOPHBIE MOPOJBI, MMOJE3HBIE UCKOMAeMbIE, TOILIUBO,
pECYpCHI.

TexHonorusi: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINIJIEHHOCTh,  (hapMalrleBTUUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHET'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOEHHUS
OoOyJaronuMMucss MPOTpaMM  CpeIHEro oO0mmero ooOpa3oBaHus (JUIYHOCTHBIM,
METanpeIMEeTHbIM M MOpeaMeTHbIM). HaydHOo-MeToau4eckoil OCHOBOW st
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHMUsI SIBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B cooTBeTCTBHM € CHCTEMHO-ACSTEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XUMHs) Ha YpPOBHE CPEAHETO
o01rero o0pa3oBaHuUs BBIJICICHBI CICAYIOIIUE COCTABIISIOIIHE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKOM TPaKJTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HAJIMYKUe MOTUBALIMU K O0yUEHHUIO;

[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYarolIuXcCsi PYKOBOJCTBOBATHCS B CBOEH
NEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MNPUCYIIMMH LEJIOCTHOU
CHUCTEME XUMHYECKOT0 00pa30BaHUs;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS TpeaMeTra «XUMHsS» JOCTUTalOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOr0 TPa’KJAHCKOro OOLIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMUd W TpaBWIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyaromuxcs.

JInyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JACSITEIBHOCTH
00y4Jaronuxcst Mo peaaru3aii MPUHITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCTE B
YaCTH:

1) rpa’KIaHCKOr0 BOCIMTAHUA:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBa)KECHHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3IaHUU
y4€OHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU NIEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOIO OTHOWICHUS K HCTOPUYECKOMY M HAaydyHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUH;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTUYECKOTO
NPUMEHEHHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3yJbTar
JUTMTEIBHBIX ~ HAOJIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeca U TIO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUHU U TMOCIETYIOIEM
aHajau3e MHQPOpPMAIIUU O MEPEJOBBIX JIOCTUIKEHUSIX COBPEMEHHOM OTEUYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJICHNS,

CITOCOOHOCTH OIEHUBATh CUTYyallu, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M TMOCTYIKHM CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) gopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSI IIEHHOCTEH 30pOBOrO0 U 0e30MmacHoro oOpasza JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro oOpalleHuss ¢ BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KM3HU U B TPYJAOBOU JAEATEILHOCTH;

NOHUMAHHUS LEHHOCTH NPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOIEH;

OCO3HaHMS TOCIEJACTBUNA M HEMPUSATUS BPEAHBIX MPUBBIYEK (yHOTpEOICHHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpEHHs);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH, OOILECTBEHHO IMOJIE3HOM, TBOPYECKOM W  JPYyruxX BHAAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHWU NPaKTHUUYECKUX 3ajad
COI[MAIbHOM HAIMpPaBICHHOCTH (B paMKax CBOETrO KJlacca, IIKOJIbI);



MHTEpECa K MPAKTUIECKOMY HU3yUEHHUIO MPOodeccruid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3yabTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIWBHUIYAIbHOM TpPaeKTOPUU
obpazoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHU, HHTEPECOB U
noTpeOHOCTEM 00IIeCTBa;

6) 3K0J10rM4eCKOro BOCIUTAHMSI:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOUYHHKY
CyIIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAHMS TJIOOAJTBHOTIO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEJIbI;

OCO3HAaHMS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHust BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPHUATUS JEUCTBUM, TMPUHOCIIIMX BPEI  OKPYKaroLIen
NPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHE
MOCJICICTBUSA NMPEANPUHUMAEMBIX JICUCTBUI U MPEOTBpAIIaTh UX;

HaJUYUsl PA3BUTOTO IKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATETbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHON M COLUAJIBHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHUSl AaKTHUBHO MPOTHUBOCTOSITH UICOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNU(PUKA XUMUM KaK HAyKH, OCO3HaHHS €€ poiu B
dbopMHUpOBaHUY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3[AaHUU IIEJIOCTHOTO
MIPEICTaBICHUs 00 OKPY KAroIIeM MUpE KaK O €IMHCTBE MPHUPOABI U YENIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHWU TMPOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOM 3HAUYUMOCTH XUMHUHU ISl COBPEMEHHOM
UUBUJIM3AUM: B €€ TYMaHMCTHUYECKOW HAIpaBJIC€HHOCTH W BaXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI, PEIICHUH TJI00abHBIX TTPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKON, MUILIEBON U
9KOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHU MEIMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro YjieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIHM3a U OOBSICHEHHUS SBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHECHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB U MMEIOMUXCS JIAHHBIX C [EJIbI0 TOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIs
perieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTSAMH;

UHTEpeca K 0OCOOCHHOCTSIM TpyJAa B pa3nuyHbIx chepax npodeccruoHaabHOM
NEeSATEeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeramnpeMeTHbIE PE3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHus BKIIOYAIOT:

3HaAYUMbIE Ui (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUaAIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPaKaroIlIne
IIEJJOCTHOCTh HAy4YHOM KapTUHBI MHpa MW CHEeUH(PUKY METOJ0B ITO3HAHUA,
UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEICCTBO, SHEPIus, sIBJICHUE,
IPOIIeCC, CUCTeMa, HAyYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCIEA0BaHNE, HAOI0ICHHIE, M3MEPEHHE, SKCIIEPUMEHT H JIPYTHE);

yYHUBEpCAJIbHbIC y4eOHBIEC JEUCTBUA (TI03HABATEIbHBIC, KOMMYHUKATHBHEIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmMupoBaHue (GyHKITMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUarOITNXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JEUCTBUS B IO3HABATEIBHON U COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICMICTBUSIMU.

OBJagenne YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHBIMU
AedCTBUSIMM:

1) 6a3oBble JIOrHYeCKHUE TeHMCTBUSL:

CaMOCTOSITeNIbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;



UCIIOJb30BaTh MPU OCBOCHHM 3HAHUU MPUEMBI JIOTMUECKOTO MBILIUICHUS —
BBIJICJIATh XapaKTepHbIE NMPU3HAKK MOHATUNA M yCTaHABIMBAaTh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHIATHS U1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHMUS M KPUTEPUM I KJIAcCU(PHUKALMU BEIIECTB U
XUMUYECKUX PeaKIInii;

yCTaHaBJIMBATh TMPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JEIyKTUBHBIC, IO
AQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHUE XHUMHUYECKOU
peakuMy — MpU PELIEHUWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHYECKUX 3a]ad,
NPUMEHATh HAa3BaHHBIE MOJENbHBIE MPEICTABICHHUS ISl BHISIBICHUS XapaKTePHBIX
NPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLUM.

2) 0a3oBbIe MCCIIe0BaTEIbCKUE 1eHCTBUA:

BJAJ€Th OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB MU XUMHUYECKUX
peaKkium;

(dbopMyIupOBaTh LEIH U 3314l UCCIEAOBAaHUSA, UCIIOIB30BaTh MTOCTABIICHHBIE
U CaMOCTOSITEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI sl (POPMHPOBAHUS TMIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbBIX CYKJICHUH;

BJaJIeTh HAaBBIKAMHU CAMOCTOSITEIPHOTO IUIAHUPOBAHMSI U  TPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOII0JaTh 32 XOAO0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (POopMyJIUpOBaTh
00001IEeHNS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YyJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIENOBATENLCKOW U MPOEKTHOM
NESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEHICHUS MPaKTUYECKUX 3a/lad, NPUMEHEHUIO pa3IMYHBIX
METOJI0B MTO3HAHMUS.

3) pabora ¢ unpopmanueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHMoOpManuu (HAy4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHanu3upoBaTh WHMOPMALMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3HYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMAIIUK, HEOOXOAWMOW JUIsl BBIMOJHECHHS Y4YeOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT KCIOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BBIOMpATh  ONTHUMaJbHYIO  (GoOpMy  IIpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU U IPYTHUE);

UCIIOIb30BaTh HAYUYHBIH SI3bIK B KayecTBE CpeACTBA mpu padbore ¢
XUMHUYECKON uWHOpMamMen: MNpUMEHSATh MeXIpeAaMeTHble (du3nueckue u
MaTeMaTH4YEeCKHUE) 3HAKU U CUMBOJIBI, POpMYJibl, aOOpeBUATYpPbl, HOMEHKIIATYPY;

UCIIOJI30BaTh W IMPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHAE CpEICTBA
HaTJISTHOCTH.

OBj1ajieHNe YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBbI B XOJIE JTUAJIOTa W/UITN
JTUCKYCCUHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATH CBOM  IMPEIOKCHUS
OTHOCHUTEJIHLHO BBITOTHEHUS TIPEITI0KCHHON 3a/1a4H;

BBICTYIIAaTh C TMPE3CHTAIMECH pPe3yIbTaTOB ITO3HABATCIIBHON JIESITCIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHLHO WJIH COBMECTHO CO CBEPCTHHKAMU TIPH BBHITIOTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOTro MpoekTa u (popMyIupoBaTh BBEIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHHUN IMyTEM COTJIACOBAHUS TO3WIUNA B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJSTUBHBIMU AeHCTBUAMM:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSTENBHOCTh, Ompenensia e€ Ieau W 3aJadyd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjlaraéMblii  alfOPUTM  JIEUCTBUIM TPHU
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN CrMOcO0 HMX pemieHus ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE cCaMoOaHaju3a
¥ CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysabTaThl OCBOECHHS Kypca «OpraHuueckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIU XUMHM B TIO3HAHUMU SBJICHUHU



npuposabl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHUs TIPAKTUUSCKUX 3aJ1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3/I0POBBIO U IPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHYECKUM DJIEMEHT, aToM, OJJICKTPOHHAas
000J109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, XUMHUUECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaIi€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIH 00BEM, YIJIEpPOJIHBIN CKelleT, (PYHKIMOHAbHAS TpYIINa,
paauKal, U30MEpUs, U30MEPBI, TOMOJIOTMYECKUN P, TOMOJIOTH, YTJIEBOAOPO/IbI,
KUCJIOPOJT M a30TCOJAEpKalIue COCIUHEHUS, MOHOMEpP, MOJMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTHU, CHUMBOJMYECKUN HA3bIK XWMHHU; MHPOBO33PEHUECKHE 3HAHMS,
JIeXKaAIMEe B OCHOBE TOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PaKTOJIOTHUYECKUE CBEACHUS O CBOMCTBAaxX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOUIME IMOHSITUS MPU
ONMCAHUU COCTAaBAa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHU HCIIONH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMylI OpraHMYECKMX BEIIECTB MW YpPaBHCHUH XUMHUYCCKHX PCaKIIUH,
M3rOTaBJIMBAaTh MOJICIM MOJIEKYJI OPTaHUYECKUX BEIIECTB I WJUIIOCTPALIMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHABIWBAThH IMPUHAICKHOCT H3YUCHHBIX
OPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOEHHUIO K OINPEACIEHHOMY
KJIaccy/Tpynne CcoeauHeHUuW (YrieBOJOpPOJbI, KHCIOPOJ | a30TCOoJepIKallne
COCJIMHECHUS, BBICOKOMOJICKYJISIPHBIE COCJAMHEHMS), JaBaThb WM Ha3BaHUA IO
cucrematnueckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBLHBIC
Ha3BaHUs OT/CJIPHBIX OPraHWYECKUX BEIIESCTB (ITWIICH, MPOMMWJICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (PeHois, (hopManbaeruy, areTaiblerua, MypaBbUHAs
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KMCJI0Ta, CTEAPUHOBASI KMCJI0Ta, TJII0K034,
bpyKTO3a, Kpaxmal, eJIJIr0J103a, TIUIHH);

chOpPMUPOBAHHOCTh YMEHHUSI OMNpPEACNATh BHABl XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPaTHBIE);



c(OpPMHUPOBAHHOCTh YMEHUS TPUMEHSATHh TIOJOXKEHHS TEOPUU CTPOCHHS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpMHUPOBAHHOCTh ~ YMEHUH  XapaKTepuU3OBaThb  COCTaB, CTPOEHUE,
dbu3nueckue M XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, MmermiOyraaueH-1,3, OEH30J, METaHOJ, ATAaHOJ, STHUJIEHTJIMKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJeruji, MypaBbuHasi M YKCYCHas KHCIOTHI, TIJIOKO3a,
KpaxMall, [EeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHSMU COOTBETCTBYIOIIMX XHUMHUYECKHX DPEAKLIHUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOJHOTO
ChIpbs (He(Th, IPUPOIHBIN ra3, yrojib), ClIocoObl UX NMepepabOoTKHU U MPAKTUYECKOE
MPUMEHEHHE TIPOIYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHHSIM (MaccChl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIECTBA WU MPOJIYKTa
peakuu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMHUU MPU U3YUECHUH BEIIECTB U
XUMUYECKUX SIBICHUMN (HAONIOJEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYJI0O W J1Ta0OpaTOPHBIM OOOPYJOBaHUEM, a TAKXKE MpaBHiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMAMH IO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIMIOJNHATH XUMHYECKUI
AKCIIEpUMEHT (IIPEeBpAIllEHNs] OPTAaHMYECKUX BEIIECTB NMPU HArPEBaHUU, MOJTyUYCHUE
STUJIEHA W M3YYEHHUE €ro CBOWMCTB, KAUYECTBEHHbIC pEAKUUU OPraHUuYECKHUX
BEIIECTB, JEHATypalusi OENKOB MPU HArpeBaHUU, I[BETHBIC pEaKIMU OEJIKOB) B
COOTBETCTBUM C TpaBWJIaMU TEXHUKH OE€30MaCHOCTH MpHU OOpallleHuu C
BELIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3alliCh YpPaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNW KPUTUUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJy4aeMyl M3 pa3HbIX MCTOUYHHUKOB (CpelCTBa MacCOBOM
uH(popmaiu, IHTepHET 1 Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  IpaBWJIAa  AKOJIOTHYCCKH
IEJIeCO00Pa3HOT0 TOBENIEHUS B OBITY W TPYIOBON JEATEIBHOCTH B IIENISAX
COXpPaHEHHUSI CBOErO 3JI0POBbS M OKpYXKAloLIEed MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBHS HA JKHUBBIE OPraHU3MbI OMPEAECIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAsi cMbici mokaszarens [IJIK, moscHsaTh Ha mpuMmepax crocoObl
YMEHBIICHUSI W TMPENOTBPAIICHUs] MX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YEJIOBEKa,;

JUIsl OOyYaronIMXcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIECTB M
XUMUYECKHUX SIBJICHUM;

JUISL  CJIETIBIX M CJIA0OBUIAIIMX OOYyYalolmMXcs: YMEHHE HCIO0JIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. Bpaiins nms 3anmucu XUMMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIIas W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBICHUU
npuposibl, B  (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM JIJIs pelIeHUs PAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HaHHWHM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHAYECKAs! CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKIUH, PACTBOpP, DIJIEKTPOIUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAST JAUCCOLHAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XHMHYECKOM peakiu¥, XHMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuralnuu, nepuoaudeckui 3akoH [[. M. Menpaeneena,
3aKOH COXPaHECHUS MAcChl BEIIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS dSHEPTUU
pyU XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XHMUH,
MHPOBO33PCHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PaKTOJOTHMYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYEeHUH M 0€30MMacCHOM MCTOJb30BAHUH BAKHEHIITNX HEOPTaHUYECKUX
BCILIECTB B OBITY U MPAKTUYCCKON JEATCIbHOCTH YeJIOBEKa;



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC MPHU3HAKH TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHATHUS NPHU
ONMCAaHUHU HEOPTAaHUYECKUX BEIIECTB U UX IPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHM HCHOJB30BaTh XHMUYECKYI0 CHMBOJMKY IJIs
coctaBieHusi (OpPMYJ BEIIECTB M  YPAaBHCHHM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEHIECTB (yrapHbld Ta3, YIJIEKUCIBbIA ra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEACNATh BaJCHTHOCTb U CTENEHb OKUCICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3U (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasi, BOJAOPOJIHASL) B COCITMHEHUAX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeNEHHOMY KJaccy/rpynie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMbICI IIEPUOANYECKOro 3aKoHa [l.
W. MenneneeBa u J€MOHCTPUPOBATH €T0 CUCTEMATU3HPYIONIYI0, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepumoanueckoil cucreMbl
xuMudeckux anemeHToB JI. M. MeHnneneeBa, HMCHoib3ys MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opoutammny, «3HEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX 3JIEMEHTOB M UX COCIMHEHUU
110 repuoaam u rpynnam llepuoanueckon cucreMbsl XUMHUECKUX d1eMeHTOoB /[[. 1.
Menneneena;

c(hOpMHPOBAHHOCTh YMEHHUM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAAaTh CYLIECTBOBAHUE T€HETHYECKOM CBS3M MEXIYy HEOPraHWYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHU COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATH XUMHUYECKHE DPEAKIUU IO
pPa3IMYHBIM TMPU3HAKAM (YUCIY U COCTABY pPEArupyOIIMX BEUIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKUCIEHUS JIEMEHTOB, 0OpaTUMOCTU
peaKkiMM, YYaCTHIO KaTaanu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTaBJISATh YPABHEHUS PEAKLUMHA Pa3IuUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUU UAYT IO KOHIIA;



c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, IOJTBEPKIAIOIIIE
KaueCTBEHHBIH COCTaB PA3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaklMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTsus (npunuu Jle llatense);

c(hOpPMHPOBAHHOCTh YMEHHUW XapaKTePU30BaTh XHMHYECKHE IPOIIECCHI,
JeKAIe B OCHOBE MPOMBIIIJICHHOTO TOJIYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH NPEICTaBICHUH 00 OONMX HAyYHBIX MPUHIHAIMAX WU
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCT, YMEHUH MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BAaHUEM
TIOHATHUSL «MaccoBasl OIS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPY XUMHYECKUX PEaKIUIX, MAacChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUN
BEIECTB, TEIIOBOrO 3¢ (deKTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH TIPaBUa MOIh30BAHUS XUMUICCKOM
MOCYJIOM W J1Ta0OpaTOPHBIM OOOPYJIOBaHUEM, a TAKXKE TpPaBWIIa OOpaIIeHUs C
BEIIIECTBAMHA B COOTBETCTBUM C WHCTPYKIIMSAMH IO BBITOJHEHHUIO J1aO0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCT, yMEHUHN TUTAHUPOBATH U BBIMIONHITH XUMHYECKUI
IKCIIEPUMEHT (pa3jioKeHHEe MEePOKCHa BOJOPOJIa B MPUCYTCTBUU KaTaM3aTopa,
OTpeJieNieHue Cpelbl PacTBOPOB BEIIECTB C IIOMOIIBIO  YHHUBEPCATHLHOTO
WHMKATOPA, BIUSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuHu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peakIMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamsly u «Hemeramib»y) B COOTBETCTBUM C MPaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOpAIlEHUH C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3yJbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
3TUX PE3YIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uH(OpPMAITMIO, TIOJy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOK
KOMMYHUKaIuu, IHTepHeT U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  IpaBWJIAa  AKOJIOTHYCCKH
IEJIeCO00Pa3HOT0 TOBENIEHUS B OBITY W TPYIOBON JEATEIBHOCTH B IIENISAX
COXPAaHEHHMSI CBOETO 3JI0POBbSl U OKPYXKAIOIIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICWCTBHS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BEUIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mnpuMmepax CHocoObl YMEHBIEHUS U
IIPEIOTBPALLEHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 0OyYaronIMXxcsi ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHHUE
IPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIIECTB M
XUMHUYECKUX SBJICHUN;

JUISL  CIENBbIX M CHa0OBHUIAIIMX OOYYAIOLIUMXCS: YMEHHME HCIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. Bpaiins s 3anmucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonnyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudpossbie)
Ne i/ KoHnTpoibHbI IIpakTHyeckn
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThlI e padoThl
pecypcsl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COEINHEHUN A. 3
M. bytneposa
Nroro no pazaeny 3
Pa3nea 2. YrieBogopoabl
2.1 IIpenenbHble yrieBOAOPOABI — aJIKaHbI 2
29 HenpenenbHble yrieBoJOpOIbI: aIKEHBI, 6 i
’ AJIKaJEHBI, AJIKMHBI
2.3 ApomaTuiecKue yrieBoa0pOoabl 2
54 [IpuponHbIE HICTOYHUKH YIIIEBOLOPOAOB U 3 |
' ux repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:kanue oprannyecKue coeTuHeHUs
3.1 Cruptel. Genon 3
39 Anbperunbl. KapOOHOBbIE KUCIIOTHI. 7 1
' Cnoxubie dGupbI
33 VYrinesoasl 3 1




Wroro no pazaeny 13
Pasnen 4. A3oTcoaepxkaine opraHudecKue coeIMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazngeny 3
Paspnen 5. BeicOKOMOJIEKY I PHBIE COCIHHEHUS

5.1 [Tnactmaccsl. Kayuyku. Bojnokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KITACC

KoamnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposBbie)
Ne i/ Kontpoabnbl | IlpakTuuecku
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenune atomoB. [leproguyeckuii 3aKoH
1.1 u [lepronnueckas cucteMa XUMHUYECKHX 3
anemenToB M. Y. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Nroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Merauibl 1
2.2 Hewmeramisl 1 1
)3 CBsi3b HEOPTAHMUECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pasneny 17
Paznen 3. Xumus u :KU3Hb
3.1 XUMUS U )KU3Hb 4
Nroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTu4yecku
e padoThbI

Jlara
U3YYeHH
1

DJIEeKTPOHHbBIE
uupposeie
o0pa3zoBaTe/ibHbI
e pecypchbl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUS OPraHUYECKUX
coenquHenunit A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o KiaccuPpUKauu
opraHnyeckux Bemects. Homenkmnarypa
(cucteMatuyeckasi) U TpUBHAIIbHBIE
HA3BaHMS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — OpocTenImne
MPEICTaBUTENM AJTKAHOB

AJNKeHBI: cOCTaB U CTPOCHHC, CBOMCTBaA

OTUieH U NpONUIeH — IpocTeiine
MIPEACTABUTEIHN AIKEHOB

[Tpaktuyeckas padora Ne 1. «Ilonyuenue
STHJIEHA U U3yUYEHHUE €TO CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunoyTtanueH-1,3. Ilomydyenue




CUHTETUYECKOTO KayuyKa U pe3HHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
TOMOJIOTMUYECKUH Psill. ALIETHIIEH —
MIPOCTEUIINN NTPEACTABUTEND AJIKUHOB

11

Briuucnenust no ypaBHEHHUIO XUMUYECKOU
peakuuu

12

Apensbl: 6eH30J1 U TOJTyOoJ. TOKCHIHOCTH
apeHoB

13

I'enernyeckas CBA3b yIJIEBOAOPO/IOB,
MPUHAJISKAUX K PA3IUIHBIM KJIaccam

14

[IpuponHbIE HCTOYHUKH YITIEBOJLOPOIOB:
NPUPOIHBIH ra3 v MOMyTHbIE HePTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

15

[IpupoaHble HICTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th U MPOYKTHI €€ epepaboTKu

16

Kontposnbnas paboTta mo pazaery
«YTIIEBOAOPOIBD)

17

Hpe)leJ'ILHBIC OHOATOMHBIC CITUPTHI:
METAHOJI U OTaHOJI. BO,Z[OpOI[Haﬂ CBA3b

18

MHoroaToMHEIE CIIUPTHI: OTHJICHITIMKOJIb U
TIIMOCPHUH

19

DeHoII: CTPOCHHUE MOJIEKYJIBI, (Pr3ndYecKue
U XUMHUYCCKUC CBOﬁCTBa, IIPUMCECHCHUEC

20

Anpaeruapl: hopMaIbaeTUA U
arerTanpaerug. AueTton




OHOOCHOBHBIE TIpeIETbHBIC KAPOOHOBBIE

21
KHCIIOTBI: MypaBbUHAs M YKCyCHast

2 IIpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»
CreaprHOBas U OJICMHOBAsI KUCIOTbI, KaK

23 MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeHCTBIE
CrnosxHbie 3(UpPHI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
3¢upoB

2% JKupbl: THIpONINA3, MPUMEHEHHE,
OuosIoruuecKas poJib KUPOB
VYrneBojbl: cocTaB, KilacCHUPUKAIUS.

27 Baxwuelinue npencraBuTeNu: riI0K03a,
bpykTo3a, caxaposa

73 Kpaxmai u nemirono3a kak IpupoIHbIe
MTOJTUMEPBI
KonTponbHast pabota mo pazaeny

29 «Kucnopoaconepxaiine opraHuuecKkue
COEIMHEHHUS

30 AMMHBI: METUJIAMUH U QaHUJIUH
AMMHOKHCIIOTHI Kak aM(pOTEepHbIE

31 OpraHUYECKUE COCTUHEHUS, NX
ouosiornyeckoe 3Hauenue. Ilentuast

32 benku kak npupoiHbIe




BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

OCHOBHBIE TIOHSITUS XUMHUH

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IBI CUHTE3A

34 BBICOKOMOJIEKYJIAPHBIX COCIUHECHUMN. 1

HJlaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KoHTpo/bHEI
e padoTsl

IIpakTH4eckun
e padoThI

Jlara
HU3y4YeHH
s

DJIEeKTPOHHBIE
nugposeie
o0pa3oBaTe/IbHbI
e pecypcsl

XUMHUYECKUH 27I€MEHT. ATOM. DJIEKTPOHHAs
KOH(Uryparys aToMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
cHUCcTeMa XUMMHUYECKUX 3nemeHnToB J[. 1.
MeHpeneeBa, ux CBs3b C COBPEMEHHOMN
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB M UX COSJMHECHUH 110
rpyIIaM U nepuoaM. 3HaueHue
MEePUOANYECKOT0 3aKOHA U CHCTEMBbI
xuMmudeckux dyemenToB /.M. MennaeneeBa B
Pa3BUTUU HAYKHU

CrpoeHue BemecTBa. XUMHUECKas CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsA3U. BonoponHas cBs3b

BaneHTHOCTBE. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUs

Ilonsarue o JAUCIICPCHBIX CUCTCMAX.
HUctunabie 1 KOJIJIOUJHBIC PACTBOPHI.
MaccoBas 105 BEIlEeCTBa B pacTBoOpEC




Kinaccudukanmsi 1 HOMEHKIaTypa
HEOpraHWYeCcKux coeAnHeHui. [ eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3INIHBIX
KJ1aCcCOB

Knaccudukanus XuMHUUeCKUX peakiuii B
HEOPraHWYECKOW U OPraHU4YECKON XUMHH.
3aKOH COXpaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U NIPEBPAILCHNS SHEPTUU TIPH
XUMHUYECKHUX PEAKIUAX

CkopocTb peakiuu. OOpaTuMble peakuu.
XHUMHUYECKOE PABHOBECUE

10

[Ipaktrueckas padora Ne 1. «Biausaue
pa3nU4YHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

11

DnexTpoiauTHdeckas qucconuarys. [lonstue
0 BoztopoHOM mokazarene (pH) pactsopa.
Peakiun nonHoro oomena. I'muponus
OpPraHMYECKHUX U HEOPTraHMUECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIIBHBIC
peaxiuu. [TonsiTre 00 amexTponmse
pacIIaBoOB U pacCTBOPOB COJICH

13

KonrponbHas padota no pazaeiny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX daeMmeHToB /I, 1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3ndecKkue CBOWCTBa
METAJIJIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSif
HanpsH>KEHUH METaJJIOB

16

XUMHUYECKHE CBONCTBA BaxKHEHIIINX
METaJUUIOB (HAaTpUH, KaJlui, KaJlblUi, MarHui,
AIIOMUHMI) U UX COETUHEHUM

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEJI U UX
COE€IMHEHUN

18

XUMUYecKre CBOMCTBA ITUHKA, JKeJle3a U UX
COCIMHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3334 110 TEMe
«Mertamb»"

20

Hewmeranibl, ux mojgoxxeHue B
[lepuoanueckoil cucreMe XUMHUECKUX
anemenToB . 1. Menneneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

dusnyeckne cBOMCTBA HEMETAIIOB.
AIOTpOIUS HEMETAIJIOB (Ha IpUMepe
KHcnopona, cepsbl, pochopa u yriepona)

22

XHUMUYECKUE CBOMCTBA TraJIOT€HOB, CEPBI U UX
COeTUHEHUN

23

XuMHUYECKUE CBOMCTBA a30Ta, hocodpa U Ux
COCIMHEHUI

24

XHUMHUECKUE CBOMCTBA yIiepoia, KpEMHHUS U
UX COeOIUHEHUN

25

[IpuMmeneHne BaxKHEUIINX HEMETAJUIOB U UX
COeTUHEHUN




26

O06001IeHrEe ¥ cUCTEMAaTU3ALIMs 3HAHUI 110
TeMme «HemeTramneny. Beraucienus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Hemeramsl"»

28

KonTponbHas pabota no Temam « MeTalbby
u «Hemetaniny

29

HeOpI‘aHI/I‘leCKI/Ie 1 OPTraHUYICCKHEC KHUCIIOTHI.
HeOpFaHquCKI/Ie U OPTaHUYCCKHUC
OCHOBaHMHA

30

AMpoTepHbIe HEOpraHU4eCcKHe U
OpraHWYeCcKHe coequHeHus. | eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEILECTB

31

Posbp xumum B 00ecriedeHuN SKOJIOTHYECKOM,
JHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUU MEIUITMHBI

32

IIpencraBnenust 06 00X HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO NOJTYYEeHHUs
BaXHEUIIINX BEIIECTB

33

UenoBek B MUpPE BEILIECTB U MaTEpUAIIOB

34

XHMUS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 10 xnace/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»
* Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxkrmonepHoe o6rmiectBo «M3marenserBo «lIpocBemenney|

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






