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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XUMHUM Ha YpOBHE CpeAHEro oO0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoil @enepannn», TpeOOBaHUN K pe3yibTaTaM OCBOECHUS
dbenepanbHOil 00pa30BaTENIbHOM MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaqbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTangapte COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
y4eOHOro mpeameTra «XuMUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
Qenepanvy, peanu3yIOIIUX OCHOBHBIE 0OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMONOXeHUN «CTparerun pa3BuTHsi BocnuTaHus B Poccuiickoii
O®epnepanuun Ha nepuon Ao 2025 roma» (Pacnopsixenne I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEJIEICHUIO
oOrmielt crpateruu 00ydeHus, BOCIUTAHUS M Pa3BUTHSI OOYUAIONIMXCS CPEACTBAMHU
yaeOHoro npeameta « Xumus» aist 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTABUIIH
koHentyaiabHple TosiokeHuss PI'OC COO o B3amMOOOYCIOBICHHOCTH IICJICH,
colepkaHus, Pe3yJbTaToB OOy4YeHUsT U TPeOOBaHMM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mieoOpa3oBaTeIbHON  OpraHW3aIliy, SBISETCS HEOThEMJIEMON dYacThlo WX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIUM JTAallOM peaau3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHA. OTHU IEHHOCTH KacaroTcs
MO3HAHHWS 3aKOHOB NPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYPHI
YeJlioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pOBbI0 M TPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3zoBaHue
oOy4Jaronmxcs Ha ypoBHE CpefHero oo01ero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npeamMeTa «XUMHS», COJEpPKAHUE UM TIOCTPOECHHE KOTOPOIrO OIpPEIEICHbl B
nporpaMme MO XHMHUU C YYETOM CHeHUU(PUKH HAYKHM XHMHUM, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW >KM3HM OOIIECTBA, a TaKXKe C y4ETOM
oOumx 1ened W TPUHIUIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero o01iero oopasoBanus B Poccuiickoii denepanum.

XUMHUS KakK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl pojb B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUM HOBOM 0a3bl MaTEepUaIbHOU KYJILTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (DOPMHUPOBAHKE PAIIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3JIaHME I[EJIOCTHOTO MPEJACTABICHUS 00 OKpYy)KalollleM MUpE KaK O €IUHCTBE
OPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPY’KAIOIIErO0 MHpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JIaCTIMU MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMM €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOI 4acThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIECITHOTO
TpyJa M JKM3HU KaxkJaoro uieHa oOmectBa. CoBpeMEHHass XMMHUA Kak Hayka
COo3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HampaBj€HAa Ha pEIICHUE
[IIO0ATBHBIX TPOOJEM YCTOMYMBOTO PpAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3JJ0POBbSI.

B coorBerctBUM € 0OmIMMU TENSIMU W NPUHLMUIIAMH CPEIHEro OOIIEro
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypOBEHb
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJUMYI0 WM JJid  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30oBaHus B pa3IMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTraBisomuMi  TIpeAMeTa «XUMHUS» SBISIOTCA  0a30Bble KypChl —
«Oprannyeckas xuMus» U «OOIIasi ¥ HeEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HaHUW MO HEOPTraHWYECKOW XUMHU (C BKJIIOYEHHUEM 3HAHWU U3 OOlIeld XUMHUH) U
OpraHn4eckor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3yYCHUHU
npeaMera O00eCreyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOrooOpasus
BELIECTB HA OCHOBE OOILMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOopraHuyeckas XUMHUsS» CcQOpMUpOBaHA B MporpaMMmMe MO XHUMHH HAa OCHOBE
CUCTEMHOI0 TMOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuana U oOycCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHHM BELIECTBA
paccMaTpHUBAalOTCS HAa YPOBHE KJIACCHYECKON TEOPUM CTPOCHHS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIIEKTPOHHBIX
OpEACTaBIEHUA O CTpoeHHHu BemiecTB. CBeleHus 00 H3y4aeMblIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOIOTMYECKU
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHM4ecKo XWMHHU MOJYYarOT pPa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS MEPBOHAYAITHHBIC
IPECTABICHUS O XUMUYECKOUN CBSI3U, KJIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yIrJIOM 3peHHS B MmOpeaMeTe «XuMHus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETHUUECKU MaTepuanl U (AKTOJIOTMYECKHE CBEIEHUS O BelIecTBaX U
XUMHUYecKOol peakiuu. Tak, B "yacTHOCTH, B Kypce «OOImias M HeopraHuyeckas
XUMHSD» 0O0YyYaroIIUMCsl TPEAOCTaBISIeTCS BO3MOXHOCTb OCO3HATh 3HAUYECHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOAOJIOTMYECKUX MO3UILUH,



rIyo’)ke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH HJTOro 3aKoHa — OT
0060011aromIel 10 0OBICHSIONICH U TPOTHO3UPYIOIICH.

Enunast cucreMa 3HaHUN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOEHUH,
CBOMCTBaX W NPUMEHEHHUM, a TAKXKE O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX TMpoTeKaHusi jgomnoyiHsgercss B kypcax 10 m 11 kmaccos
AJIEeMEHTaMH  COJIEP)KAHMS, HMEIOUIUMHU KYJIbTYPOJOTUYECKUM M TMPHUKIIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMU, PacKpbIBalOT €€ pojb B IO3HABATEIbHON W MPAKTUYECKOU
JESITENILHOCTA 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHUS K IMPOIECCY
TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTUUYECKUX MPUITIOKEHUM XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBS3aHHBIX C XHMHEHW, KPHUTHYECKH OCMBICIMBAThL WH(OpMAIuio u
NPUMEHATh € A TIONOJIHCHHsI 3HAHWH, PEIICHUS WHTEIUICKTYallbHBIX M
AKCTIIEPUMEHTAIBbHBIX UCCIEI0BATEILCKUX 3a7a4. B 11e0M copepkanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  W3YYCHHMS  OPHUCHTHPOBAHO  HA
dbopmupoBaHue y 00YyYaroImMXCsl MUPOBO33PEHUYECKONW OCHOBBI I MMOHUMAHUS
dbunocopckux uaeH, TakuX Kak: MaTepuaJbHOE E€IUHCTBO HEOPTraHUYECKOTO U
OpTraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHHA MyTEM OKCIIEPUMEHTAa U
pEeIICHUST TMPOTHUBOPECYUH MEXKIy HOBBIMH (akTaMd ¢ TEOPECTUYECKUMHU
NpEeANOChIKAMHU, OCO3HAHUE POJIM XMMUH B PEIICHUU AKOJOTHUECKUX MpoOiIeM, a
TaK)Ke Mpo0eM cOEpeXeHUs SIHEPrEeTUUECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUN U MAaTEPHUATIOB.

B nmmane pemenms 3amad BOCIHUTAHMS, Pa3BUTHS U COIMAIIA3AIIHU
OoOyJaronuMxcss TMPUHATBICE TPOrPAaMMON MO0 XWMHH TIOJIXOJBI K OIPEEICHUIO
COJICp’)KaHUSI W TIOCTPOCHUS TpeAMEeTa NpeAyCMaTpUBalOT (OpMHUPOBAHUE
YHUBEPCANbHBIX y4eOHBIX JCWCTBUH, HMEIOMMX 0a30Boe 3HAUYCHUE s
pPasTUYHBIX BHJOB JEATCILHOCTH: pEIIeHUus MpoOieM, IOUCKa, aHalnh3a |
00paboTku nHbOpMaIKi, HEOOXOIUMBIX I IPUOOPETCHUS OTBITA MPAKTHICCKOM
U HCCIICIOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemnomaBaHWs XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK ¥ HA YPOBHE CpEIHEr0 00IIIero o0pa3oBaHus, IIPH ONPEIACICHUN
coJiepKaTeIbHOW XapaKTePUCTUKHU IIeJIed H3y4YeHUs MpeJMeTa HampaBlIeHuEM
NEPBOCTETICHHONW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIHHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOM TOYKM 3PEHUs TAKOW NOAXOJ K ONPEICICHUIO LENEH HU3Yy4YeHUs
IpeIMeTa SIBJISIETCS BIIOJHE ONPaBIaHHbIM.



CornacHo AaHHON TOYKE 3pEHUs TJIABHBIMU LEISIMH H3Y4YEHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KI1.) SIBIASIOTCS:

e (¢opMHpOBaHHUE CHUCTEMBl XHMHUYCCKMX 3HAHUHW KaK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHUMAaHUE CYIIHOCTH AOCTYITHBIX
0000111eHN MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOPHEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIMi, HEOOXOAUMBIX JUIsl TMPUOOpETEHUs
YMEHUU OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XHMUYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MOBCEAHEBHOMW KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XHMHUYECKOIO0 HJKCIEPUMEHTA, COOJIOJICHUEM  TpPaBUI
0e30macHOro 00palleHus ¢ BEIECTBAMHU.

Hapsny ¢ atuMm, conep:kaTenbHas XapakTEPUCTHKA LENEH U 3a7a4 U3y4CHUS
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopazoanusi. CeroaHs B
npenojaBaHUM XUMHUM B OOJbIIed  CTENeHH OTHAETCS  MPEANoYTEHUE
NPaKTUUYECKON KOMIIOHEHTE COJiepKaHusi OOy4eHHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3alliy, BIIAJCIOLIErO HE
HAa0OpOM 3HaHUW, a (PYHKIMOHAJIBLHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMU H
YMEHHUSMH aKTUBHOTO MOJYYEHUs 3HAHUW W MPUMEHEHUS UX B pPeajbHON >KU3HU
JUTSL pEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ 3TUM mOpu u3ydyeHHM TIpeaMera «XUMUS» JTOMUHHUPYIOIIEE
3HaUYE€HHE MPUOOPETAIOT TAKUE LIENU U 3a]]a4H, KaK:

azanTainus oO0ydJaroIIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHDA,
dbopMupoBaHWE  MHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3AaHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dbopmupoBaHue y OOYyYaromMXCsl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE JJI1 pPa3MYHbIX BUJIOB
JESITeNbHOCTU: PELICHUs] MpoOIeM, MONCKa, aHaIu3a U 00paboTku MHOpMAIUH,
HEOOXOMUMBIX [UIsi TPUOOPETEHHUS ONbITa JACSITEIbHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B T[O3HAHMM XUMHUHU, a TaKXKe JJIg OIEHKH C MO3UIUI
AKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIHSHUS BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOJHYIO CPELY;



pa3BUTHE I103HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHM 00YYaIOIIMXCA: CIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJI1 TIOMCKA M aHaiu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(OpMAITUU XUMHUECKOTO COJIEP KaAHMUS;

dbopMUpOBaHUE U PA3BUTHE Yy 00YYAIOUTUXCSI ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOII0AaTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcs YOEXKJIEHHOCTH B TyMaHUCTHYECKOU
HANPaBICHHOCTH XUMHH, €€ BAXKHOW POJM B PEIICHUH TJIOOATBHBIX MpoOIeM
paIoHaIBLHOTO MPUPOAOIOIH30BaHNUS, TTOTIOTHEHHUS YHEPTETUYECKUX PECYpPCOB H
COXPaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepekKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3/I0OPOBBIO, a TakKe MPUOOPETEHHs OIbITa
UCTIONb30BAaHUSl TONYYCHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX DEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMU SIBIICHUSMHU.

B yuyeOGHOM miaHe cpeaHero oOwmEero oOpa3oBaHUS MPEAMET «XUMHUS»
0a30BOTO ypOBHSI BXOJWUT B COCTaB MpeaAMETHOI obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JUISl U3YYEHUS XUMHUH, HA 0A30BOM YPOBHE
cpeaHero obmiero oOpaszoBanusi, cocrabisieT 68 yacoB: B 10 kimacce — 34 ygaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B Hezielnio).



COJEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMUH

[Ipenmet oprannueckoil XUMuUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHUE B
MOJIYYEHUU HOBBIX BEIIECTB U MaTepUaliOB. Te€opus CTPOEHHUS OPraHUYECKHUX
coenuHeHnit A. M. bytiiepoBa, e€ ocHOBHbIE TOJ0KeHUsl. CTpYKTypHBbIE (POPMYIIBI
OpPraHMYeCKUX BellecTB. ['oMororusi, wu3zoMepus. XuUMUYECKass CBS3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o KiraccupuKaMu OpraHUYecKuX BemiecTB. HomeHkmatypa
OpPraHMYECKUX COEJUHEHHHN (cucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEUIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl W3YyYEHHS] BEUIECTB M MX MPEBpAILlCHUI:
O3HAKOMJICHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepHaliaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OPraHUYECKUX BEIIECTB, HAOIIOJCHUE W
ONMUCAaHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJKaHbl: COCTaB U CTPOEHUE, TOMOJOTHYECKUMU psi. MeraH U 3TaH —
POCTEHIIINE TMPEICTABUTEIN AalIKaHOB: (PU3MUYECKHE U XUMHUYECKHME CBOMCTBA
(peakiuu 3aMelIeHHs] U TOPEHMSs), HAXOXJEHWE B TMPHUPOJE, MOJIydyeHUEe W
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUUECKUN psAd. DTUJIEH U MPOMUIEH —
IpOCTEHIINE MPEJCTABUTEIN AJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallid, OKHUCJICHUS U
MOJINMEPHU3ALINH ), TOTyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKUEe CBOMCTBa (peakuusi nonumepusaruu). [logydyeHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifi. ALIETUIICH
— TPOCTEUINMIM MpeACTaBUTENIb AJKMHOB: COCTaB, CTpOCHHE, (Qu3nueckue u
XUMUYECKUE CBOMCTBA (peakiuu THAPUPOBAHMUS, TaJOTC€HUPOBAHUs, THApPATAILIUH,
TOpEHHUs ), TOJIyYeHUE U TPUMEHEHHUE.

Apenbl. bensoin: coctaB, cTpoeHue, (pU3NYECKHME M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBAHUS U HUTPOBAHUS), TIOJIydYeHUE U MPUMEHEHUue. 1o.yon:
cocmas, cmpoenue, uauuecKkue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUA), noayyeHue u npumenenue. TOKCHUIHOCTh



apeHoB. ['‘eHeTHueckasi CBA3b MEXKAY YIIEBOJOPOJAMH, MPUHAICKANUMU K
pa3IMYHBIM KJIaccaM.

[TpupomHbIE HWCTOYHHUKH YTIIEBOAOPOJOB. IIpUpomHBIA Ta3 W MOMYyTHBIC
HedTsaubie Ta3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTku HEPTH:
NIEPEerOHKa, KPEKWHT (TEPMHUYECKUN, KaTaJIUTHYECKUH), MUpoiu3. I[IpomayKTel
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIepUMEHTANIbHBIE METOABl W3YYCHHS BEIIECTB M WX IPEBpAIlCHUM:
O3HaKOMJIEHHE C o00pasllaMy IUTACTMACC, KAay4yKOB W PE3UHBI, KOJIICKIH
«Hedptb» wu  «Yromp», MOIEIMpOBAaHWUE  MOJIGKYJT  YIJIEBOJOPOIOB U
raJIOTeHOTPON3BOIHBIX, MMPOBEICHUE MPAKTUYECKOW PAOOTHI: MOTYYCHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuérHble 3amaym.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKLUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKLIUH).

Kuciiopoacoaepxaimue oprannyeckue CoeAuHEeHUs

[IpenenpHple OOHOATOMHBIE CHHUPTHL. METaHOJI W 3TAaHOJ: CTPOCHHE,
¢u3znueckue M XUMHYECKHE CBOWCTBA (peakuMd C AaKTUBHBIMM METaJIaMH,
raJIOr€HOBOJIOPOAAMH, TOPEHHUE), NpHUMEHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAHOA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroatoMHble  CHOUPTBL. OJTWICHIJMKOIb M  IJIMLEPUH: CTPOEHUE,
(¢uznueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJECHCTBHE CO IIEJIOYHBIMU
MeTaJJlaM{, KauyeCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIE CIHUpPTHI). JleiicTBue Ha
OpraHusM 4enoBeka. [I[puMenenne rmiepusa u STUIECHTJIMKOIIS.

deHon: cTpoeHHE MOJNEKYbl, (U3NYECKHE M XUMHUYECKHE CBOICTBA.
Toxcuunocts (enona. [Ipumenenne dpeHomna.

Anbaerunpl U Kemowuwvl. Dopmanpaerus, aneTadbACTU: CTPOCHHE,
¢u3nyecKkue M XUMHUYECKHE CBOMCTBA (peaklUMU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), [IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KUCJIOTBI: CTpOCHHE, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue Uil Kiacca KUCIOT, peakius 3TepupuKalnm), NoJydyeHUe U MpUMEHEHHeE.
CreapuHOBasi MU OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KUCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Cnoxuble »¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCHOT. [‘maponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruveckas
POJIb JKUPOB.



YraeBoawl: cocTtaB, Kiaccudukamums — yriieBoAoB  (MOHO-, JH- H
nosircaxapubpl). [1r0ko3a — IpoCTeHIMiE MOHOCAaXapHuI: 0OCOOCHHOCTH CTPOSHUS
MOJICKYJIBI, (U3UYECKHME M XUMHUYECKHe CBOHCTBA (B3aUMOJEHCTBHE C
ruapokcugom Meau(ll), okuciaenne ammuayHbIM pacTBOpoM okcuja cepeodpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIFOKO3bI), HaXOXKICHUE B IPHUPOJE, NPUMEHEHHE,
ounosorudeckas poib. @orocunre3. PpykTo3a Kak H30MEP TIIHOKO3HI.

Kpaxman u nemtrono3a kak npupojiHbie moiuMepbl. CTpoeHrne Kpaxmalia H
neutoao3bl.  dusnueckue W XUMHYECKHE CBOMCTBa Kpaxmana (THAPOJIU3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl HW3yUYCHHS BEHIECTB M HX TMpEeBpalllCHUM:
MpOBeJICHNEe, HAONIOJIEHHEe W OINMHCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TaHOJIA
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapoxcugom wmenu(ll), B3ammopeilicTBue Kpaxmajia € HOAOM),
MPOBEJCHUE MPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrblie 3agaun.

Briuncienuss mo ypaBHEHHMIO XUMHUUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIrO BEIIECTBA WJIM MPOAYKTa PEaKIuy MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUH).

A3oTcojiepKalIue OpraHnyeCcKUe COCTMHEHHUS.

AMUHOKHCIIOTHI KaK aM(OTEepHBIE OpTaHWYeCKHe coeauHeHus. dusndeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (HAa mpuMepe TiuinHa). buomorudeckoe
3HAUYCHUEC aMHHOKHUCIIOT. [lenTuas!.

benkun kak nOpupoaHBIE BBICOKOMOJICKYIJISIpHBIE coenuHeHus. llepBuunasi,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKoB. XWMHUYECKHE CBOWCTBA OECIIKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIE PEAKIIUU HA OCIIKHU.

DKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHsS] BEHIECTB M HX MpEeBpalllCHUM:
HaOJII0/IEHUE U OMMCAHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OEIKOB MpHU
HarpeBaHHUHM, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIE MOHSTUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIIUM, CPEIHSS MOJICKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUN —
MOJIMMEPpU3ALIUS U TIOJTUKOHICHCAITHSI.

ODKCNEPUMEHTAIbHbIE METOJIbl M3YYCHMS BEIIECTB W UX MPEBPAILCHUN:
03HAKOMJICHHE ¢ 00pa3liaMu IMPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIC CBS3H.



Peanusanus MexxnpeaMEeTHBIX CBA3EH IIPU U3YYEHUN OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TMOHATHI, TaK M MOHSATHH, SBISIONIUXCS CHUCTEMHBIMU ISl OTHEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAyUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KJIacCU(PUKALMS, NEePUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: Martepus, DJHEPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJlO, O0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKH AaKTHUBHbIE BelecTBa (O€IKH, YIJIEBOJbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJbI, MOJIE3HBIE UCKOMAaeMble, TOILIUBO,
pecypcehl.

TexHOoNmorusi: THUILEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOILIAE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpeNapaThbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOP'AHUYECKASA XUMUA

Teopernueckue 0OCHOBbI XMMHUU

XUMUYECKUM BJEMEHT. ATOM. Sapo aromMa, H30TONBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DINEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Iepuonnueckunt 3akoH U Ileproanyeckas cucremMa XMMUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANYECKOTO 3aKkoHA U [lepuogmyeckoil cucTemsl
xumuueckux anemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CJIOKHBIX BEHIECTB MO TPyIIaM U IEPUOJIaM.
3HaYEHHE NEPUOINUECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BuIbl XUMHUYECKOW CBSI3U
(koBaJieHTHAsI HEMOJISIpHAs W TOJSpHas, MOHHAsA, MeTajinyeckas). MexaHUu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XUMHYECKOW CBA3M (OOMEHHBII UM JOHOPHO-
akienTopHblii). BomoponHas cBsizb. BaneHTHOCTb. OJIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U AHUOHBI.



BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PELIETKH.

[Tonstue o aucnepcHbIX cucrteMax. VICTUHHBIE U KOJUIOUAHBIE PACTBOPBI.
Maccosas 1051 BeecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiiarypa
HEOPraHUYECKUX BellecTB. [eHerndeckas CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAICKAIUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XMMHYECKHMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEaKIUsX.

CKopoCTh peaklnu, €€ 3aBUCUMOCTh OT pazNuyHbIX QakTtopoB. OOpaTUMbIe
peakiuu. XHUMUYECKOE€ paBHOBecHe. @DaKTOpbl, BIMSAIOIINE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTponauTuyeckas aucconuanus. CuiabHbIe U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTpaAJIbHAs, 1I€JI0YHAS.

OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJbl H3YyUYE€HHUS BEHIECTB M WX MPEBPAIICHUI:
nemoHctpauus Tabnun «llepuonnueckas cucremMa XxuMuyeckux sneMeHToB [l U.
MenneneeBay, U3ydeHUE MoOJieNIed KPUCTAJUIMYECKUX PEIIETOK, HAONIOJCHUE U
OMUCAaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUA
BOJIOPO/Ia B MPUCYTCTBUM KATAIN3ATOPA, ONPEIAECICHUE CPENbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHHMBEPCAIBHOIO WMHAMKATOPA, PEaKIUMH HOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BausHue pa3nuuHbIX (GAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnbie 3amaumn.

Pacuérel 10O ypaBHEHMAM XUMHUYECKHX pEAKIUH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJB30BAHHEM IIOHATUS «MACCOBAS
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilosmoxxenne HemetauioB B Ilepuogndeckoit  cucreme
xuMudeckux siaeMeHtoB JI. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (HA MpuUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaKHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docchopa, yrmepomsa W KpeMHHs) U HUX  COSOUHEHHMH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJOPOJAHBIX COSTUHEHHUI ).

[IprumeHeHne BaXXHENUIINX HEMETAIJIOB U UX COCIMHEHUM.



Metambl. [Tonoxenne merauioB B llepuoanyeckor cUCTEME XUMHUYECKUX
anemeHToB JI. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JI0YEK
aToMoB MetauioB. OOmme usnueckue cBoricTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMUYECKUI P HAIIPSYKEHUI METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPHH, KaJIMi, KaJIbITUH,
Mar"ui, amoMUHUHI, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpumMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M HX IMPEBpallCHUN:
U3y4YEeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIIOB, pELICHUE
AKCIIEPUMEHTAJbHBIX 3aja4, HAONIOJIEHHEe M OIMCAHUE JEMOHCTPAIlMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THJIPOKCHUIA aFOMUHUS C PAaCTBOPAMHU
KHUCJIOT U IIeJI0Uel, KaUYeCTBEHHbIEC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTtnble 3amaun.

Pacuérel maccel BemiecTBa WM 0ObEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 Y4YacTBYIOIIUX B PEAKIMU BEIICCTB,
pacy€Tbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEILECTB UMEET MTPUMECH.

XuUMUS U )KU3Hb

Ponb xumum B 0OeCrieUeHUM IKOJIOTUYECKOM, PHEPreTUUeCKO U MHUILEBOU
0€30MaCHOCTH, Pa3BUTUU MEAMIMHBI. [loHATHE O HAy4dHBIX METOAaxX MO3HAHMS
BEILIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnenuss 00 OOHMUMX HAYYHBIX MPUHLIMIAX MPOMBIIIIEHHOTO
MOJTYYCHUST BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepHuajbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl JUIsl 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yI0OpeHusl.

XuMHUsg W 3I0POBBE YEIIOBEKA: IMPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
pernaparoB, MpaBuia OE30MacHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanust  MeXNpeOMETHBIX  CBA3€W MpU  HM3YYEHUU OOmeld u
HEOpraHnveckom xuMuu B 11 Kilacce ocyliecTBISETCS YEpe3 MCIOJIb30BaHUE KaK
oOIMX eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBISIOIIMXCA
CHUCTEMHBIMHU ISl OTACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4HbIH (PaKT, TUIMOTE3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KJIacCUPUKaLUsi, TMEePUOJAUIHOCTh, HAOII0EHNE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusuka: MaTepusi, SHEPTUsi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIl, PaIMOaKTUBHOCTb, MOJICKYJIa, YHEPI€TUUECKUI YPOBEHb, BEIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBA, (PU3MYECKUE BEITUYMHBI U CAMHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kjeTka, opraHu3M, OJKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOpHBIC MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMRO,
pecypcehl.

TexHoyorus: XuMu4Yeckasi MPOMBIIIJICHHOCTb, METAJUTYPTHsl, MPOU3BOACTBO
CTPOMUTENIPHBIX MAaTEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, IHINEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIILUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4JaronMMHUCs MPOrpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
MeTanpeIMEeTHbIM M MmpeaMeTHbiM). HaydHo-meToauueckoil OCHOBOM s
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpamMM CPEIAHEro OOIIero
00pa30BaHus SIBISIETCS] CUCTEMHO-/I€ATETbHOCTHBIN MOIXO/.

B cooTrBercTBUHM € CHCTEMHO-JEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIEIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKON HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICIICHHIO;

HAJIMYUe MOTHBAIIUU K O0yUEHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOCKICHUHN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPAIAHUIMK 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JESATENHPHOCTH IIEHHOCTHO-CMBICIIOBBIMA yYCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYHE TTPABOCO3HAHUS IKOJOTHIECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
IIEJTN ¥ CTPOUTD JKU3HEHHBIC TIAHBI.

JIM9HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeAMeTa «XUMHS» TOCTHUTAIOTCS B
E€OMHCTBE YYEOHOW ¥ BOCIUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COMMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U WaeaJaMd POCCHUUCKOTO TPakAaHCKOTO OOIIecTBa, MPUHATHBIMH B OOIIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TIpOIleccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUA ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
00ydarommxcs.

JIndHOCTHBIE pPE3yJabTaThl OCBOCHMSI TIpeaMeTa «XUMHUS»  OTpPakKaroT
c(hOpPMHPOBAHHOCTh OIBITA TTO3HABATEIILHOW W TPAKTUYECKON JCSITEIBHOCTH
00yJaromuXcs 1Mo peain3aliu IPUHITHIX B OOIMIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaIaHCKOro BOCIUTAHUS

OCO3HaHUS 00YYAIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPABOMOPSAJIKY;

NPEACTAaBICHUS O COLMAIBHBIX HOPMax W TMPaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMeHThI IPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUECOHOU JESATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

LIEHHOCTHOIO OTHOILIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUYECTBEHHOW XMMUH;

yBOXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOrO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJIbTaT
JUIMTENIBHBIX ~ HAOJIOJCHUN, KPOIOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TIOJYYEHHH M TOCJIEAYIOIIEM
aHajgu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTHXKCHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEACHUS;

CITIOCOOHOCTH OIEHUBATh CUTYyAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U TMPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUUA 3THUX
MOCTYTIKOB,;

4) popMHUpOBaHHUS KYJIbTYPHI 310POBbSI:

MOHWUMAaHUSl IIEHHOCTEH 3I0poBOrO0 ® 0Oe30MmacHoro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHONICHHS] K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBWJ Oe30MacHOro OOpalleHHus ¢ BellecTBaMU B OBITY,
MTOBCEHEBHOM )KU3HU U B TPYJIOBOU AECSATEIBHOCTH;

NOHUMAaHHUS L[EHHOCTH TMpPaBWJI HHAWUBUIYAIBHOTO W  KOJUIEKTUBHOIO
0€301MacHOr0 MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIICJCTBUN W HENPHATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
AJIKOr0Jisl, HAPKOTHKOB, KYPEHUS );

5) Tpy10BOT0 BOCIMTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIeI0BATEIhCKOU
NeSITENHbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYruX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHUE€ B PEUICHUHM NPaKTUYECKUX 3aJad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuii pa3nuyHoro pojaa, B TOM
YUCJIe HA OCHOBE PUMEHEHUS PEAMETHBIX 3HAHUW 110 XUMUU;

YBAXEHUS K TPYAY, JIOIIM TpyAa U pe3ysibTaTaM TPYIAOBOM IEATEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJbHON TPACKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JOrM4eCKOro BOCIIMTAHMSI:

AKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUSI K MPUPOJie, KaK HCTOYHHKY
CYILIECTBOBAHHUS )KM3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa 3KOJOTUYECKHX MpoOsieM, BIHUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COIMAIIBHOM CPEIbI;

OCO3HaHMS HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTIKCHUN XUMHUHU IS
pellIeHus: BOIPOCOB PAllMOHAIILHOTO MPUPOIONIOIb30BAHNS;

AKTUBHOTO HENPHUATUS JEUCTBUM, TMPUHOCAIIUX BpEI OKPYKaKOIIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIMYUS Pa3BUTOTO IKOJOTHMUYECKOTO MBILIJICHUS, IKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATENbHOCTH JKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON TPaKTUKH;

NMOHUMAaHUS CHenuPUKA XUMHH KaK HayKd, OCO3HaHUS €€ poiau B
dbopMHUpPOBAaHUY PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUHU IEIOCTHOTO
npeAcTaBiIeHUus 00 OKPYKAIOIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UABUIM3AlIUA: B €€ TYMAaHHCTHYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJM B
CO37IaHUHU HOBOM 0a3bl MaTepuaIbHON KYJIbTYpPbI, PEIICHUN TI00ATBHBIX MPOOIeM
YCTOMYUBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOU, MUIIEBOU U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECIEYCHUU YCIIOBUU
YCHEIIHOTO TpyJa W OKOJOTUYECKH KOMGPOPTHON KHU3HM KaXKIOTO dYICHA
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TOHHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3yEeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh



HOJIyyaeMble 3HaHUS I aHaNIKU3a U OOBSICHEHMS SIBJICHUH OKPY)KAIOIIEro Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS J1e1aTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HUMEIOUMXCA JaHHBIX C 1EJIbI0 TOJyYEeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIONb30BATh XUMHUYECKHE 3HAHUS IS
pelieHus npodiieM B peajbHbIX )KU3HEHHBIX CUTYalIUsAX;

WHTEpECa K MMO3HAHUIO U UCCIIEIOBATEIBCKOMN IEATEIbHOCTH;

FOTOBHOCTM U CIHOCOOHOCTHM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMO00Opa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTAM TpyAa B paziuyHbIX cpepax mpodeccuoHanbHON

NESATEIBbHOCTH.
METAINPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS YYeOHOrO IMpeaMera «XUMHUsS» Ha
YpOBHE CpeIHET0 00IIero 00pa30BaHUs BKIIOUYAIOT:

3HaYUMbIe i1 (OPMHUPOBAHHUS  MHPOBO33PCHHUS  OOYYAIOIIUXCS
MEKTUCITUTUTMHAPHBIC (MEXKIPEAMETHBIC) OOIICHAYYHBIC TOHSTHS, OTPAXKAIOIIHE
IICJIOCTHOCTh HAYYHOH KapTUHBI MHUpPa W CHCHH(PHUKY METOJIOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHS, SBIICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (aKT, MPUHITUI, THIIOTEe3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHs, HCCIIEA0BaHNE, HAOIIOICHNE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAIbHBIC yueOHBbIC NEHCTBUS (MTO3HABATEIIbHBIE, KOMMYHHUKATHBHEIC,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBanue G YHKIIMOHATEHON
T'PaMOTHOCTH M COIMAJILHON KOMITETEHITUH 00yJarouXcs;
CIIOCOOHOCTH 00y4aromuXCs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHUE 3HAHUS M YHUBEPCAJIbHBIC y4cOHBIC
JICVCTBUS B IIO3HABATEIILHOM U COIUAIIBHOW MPAKTHKE.

MeranpeagMeTHbIE pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATCIBbHBIMH, KOMMYHUKATHBHBIMH W  PEryJISTHBHBIMU
JICUCTBUSIMH.

OBJaaaenue YHUBEPCAJIbHbIMHA Y4eOHBbIMH NMOo3HABaTeJbHBIMH
JNEeHCTBUSIMU:

1) 6a30BbIE JJOrHYECKHE AeliCTBH:

CaMOCTOSITEIbHO  (popMynHpoBaTh U aKTyaIM3UpoOBaTh  Ipobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeACNIsITh 1LENU JACSATEIbHOCTH, 3a/laBasi MapamMeTpbl M KPUTEPUU MX
JTOCTUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

MCIIO0JIb30BaTh NP OCBOCHHMM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICTIATh XapPAKTEPHbIC MPU3HAKU MOHSATUM MU yCTaHABJIMBATH MX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JIs1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAaHMSI M KpUTEPUM JUIsl KJIacCU(PUKAIMU BEIIECTB U
XAMUYECKHUX PEaKIIUM;

YCTAaHABJIMBATh [PUYUHHO-CIEIACTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyX AE€HUA (MHIOYKTUBHBIC, JECIyKTUBHBIE, 10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKIFOUEHHUS;

IIPUMEHSATH B IIPOLIECCE NO3HAHUS, UCIIOIb3YEMBIE B XUMUU CHMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIETIbHBIE NIPEACTABICHUS — XUMUYECKUIM
3HaK (CHMMBOJI) OJJIEMEHTa, XuMuUYeckas Qopmyla, ypaBHEHHE XHUMHUYECKOU
peakuMy — MOpU PEIICeHUH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
OPUMEHSTh Ha3BaHHbIE MOJENIbHbIE MPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKLIUU.

2) 6a30BbI€ HCCJIEN0BATEIbCKIE EHCTBUS:

BJIa/IeTh OCHOBAaMHU METOJIOB HAYYHOrO IMO3HAHMUS BEIIECTB U XUMHUYECKUX
peaxkuuii;

(GopMynHpOBaTh LIEJU U 33/1a4U UCCIAEAOBaHUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOSITENBHO C(OPMYJIMPOBaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI Ui (POPMUPOBAHUS THIIOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJECHUM;

BJIaJIETh HAaBBIKAMHM CAMOCTOSITEIbHOIO IUIAHUPOBAaHUS W MPOBEIACHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOII0JATh 332 XOJI0M
IpoIecca, CaMOCTOSATEIBHO MPOTHO3HPOBATh €r0 pe3ylbTaT, (POpPMYyIHUPOBATH
000011IeHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEI0BAHMUS,
COCTAaBJIITh OOOCHOBAHHBIN OTUET O MPOJAEIAHHON padoTe;

npuoOpeTaTb OMBIT YYEHWYECKOM HCCIENIOBAaTENIbCKOW W MPOEKTHOM
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITENIBHOMY
IOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB NTO3HAHUS.

3) pa6oTa ¢ unopManmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHHMKAX HHpopManuu (Hay4dHO-
HOMYyJIApHAsl JUTepaTypa XHUMHUYECKOrO COJAEpXkKaHHs, CIPaBOYHbIE IOCOOMS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTH "
HENPOTUBOPEUYUBOCTB;



dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSTh PA3JIMYHbIE METOJbI MPHU MOUCKE U
otbope wuHpOpPMAIUM, HEOOXOAUMOW IS  BBIMOJHEHHS YYEOHBIX 3ajau
OnpeeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAJbHYIO  (QopMy  mpelcTaBieHUS
uHpopManmu (cxemsl, rpaduKu, JMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeAcTBa INpu paboTe C
XUMUYECKON uHpOpMaleil: NpUMEHSATh MeXIpeAMeTHble ((usudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBUATYPHI, HOMEHKIATYPY;

UCTIONb30BaTh W MPEeoOpa3oBbIBATh 3HAKOBO-CHMBOJIHMYECKHE CPEACTBA
HaTJISITHOCTH.

Ogj1ajieHre YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH /1€l CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi TEMBI B XOJ€ TUAIOTa W/WIH
JTUCKYCCUHW, BBICKa3bIBaTh  HWACH, (HOPMYJIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHHO BBITTOTHCHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNaTh C TIPE3CHTAllMEH pEe3yNbTaTOB IMO3HABATEIBHON NIEATEIHHOCTH,
MIOJTYYCHHBIX CAaMOCTOSATEIBLHO WJIM COBMECTHO CO CBEPCTHHKAMU TP BHITIOJTHCHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCIIEIOBAHUIO CBOWCTB
U3y9aeMbIX BEIECTB, PeaiM3aIlii yIeOHOTO MPOEKTa U (HOPMYTUPOBATH BHIBOJIBI
10 pe3ysibTaTaM TPOBEACHHBIX HCCIAEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYKJIeHHUsI 1 0OMEHA MHEHUSIMU.

OBj1ajieHNe YHUBEPCAJbHBIMH PeryJIATUBHBIMHU 1€l CTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIBbHYIO
JeSITeNbHOCTD, OmpefeNnss e€ Iend W 3aJayd, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpelaraéMblid  aJIrOpPUTM JAECUCTBUI IpHU
BBINIOJIHEHUH YYE€OHBIX M MCCIENOBAaTEIbCKUX 3aJady, BbIOMpaTh Haubosee
3¢ exTuBHBIN Ccrmocod WX pemieHus ¢ Y4E€TOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaJH3a
Y CaMOOIICHKH.

INIPEJMETHBIE PE3YJ/IbTATBI

10 KVIACC

[IpenMeTHble  pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMHSI»
OTpaXaroT:

c(OPMUPOBAHHOCTh ~ MPEJCTABICHUH O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIA XHMHH B TIO3HAHWU SIBJICHUM



npupoAbl, B (OPMUPOBAHMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTUYECKUX 3aa4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIQJICHME  CHCTEeMOW  XUMHUYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHUH JJIEMEHT, aToM, DSJIEKTpOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJIIpHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIA CKeNeT, (PYHKIMOHAJIbHAS TpYIINa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN PsiJl, TOMOJIOTH, YIIEBOIOPOIbI,
KHUCIIOPOJ, U a30TCOJEpKAlINe COCAUHEHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHHUsI); TECOPUU U 3aKOHBI (TEOpPHUS CTPOSHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PaKTONOTHUYECKUE CBEJACHUSI O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIIOJB30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUUECKOMN JCSATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIC MPU3HAKU TMOHITHUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMUCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB U YPAaBHCHUM XHUMHUYECKUX pEaKIui,
W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHMYEeCKHX BEIIECTB JJisi WILIIOCTPALIMU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAIICKHOCTh W3YUCHHBIX
OpPraHMYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynmne CcoeIuHeHui (yrIeBOJOpOMAbl, KHUCIOPOJI M a30TCOACpIKAIIHe
COCMHEHHUS, BBICOKOMOJICKYJIIPHbIE COEJIMHEHMS), JaBaTh WM Ha3BaHUA MO
cucremarnueckod Homenknatype (IUPAC), a Takke NpuUBOIUTH TpHUBUAIbHbBIC
HA3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITWIIEH, MPOMUJIEH, alleTUIIEH,
ATHJICHTJINKOJIb, TIHIEPUH, (HEeHo, GopMaibIeTUl, areTalbIeru, MypaBbHUHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TII0K034,
bpyKTO3a, Kpaxmal, MeJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OINPEACNISITh BHUABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSTh IIOJOXKECHUS TEOPUHU CTPOCHHS
opraHnueckux BemiecTs A. M. bytiepoBa i1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

chOpMHUPOBAHHOCTh  YMEHUW  XapaKTepH30BaTb  COCTaB, CTPOCHHE,
bu3MYecKrne M XMUMHUYECKHE CBONCTBA THUIUYHBIX MPEJICTABUTEICH pPa3IuIHBIX
KJIACCOB OPraHMWYECKHX BEIIECTB (METaH, 3TaH, STUJICH, TNPOMHWJICH, AalleTHIICH,
oyramuen-1,3, mermwiOyraaueH-1,3, OeH30JI, METAHOJ, 3TAHOJ, ITHJICHIJIUKOJIb,
IMIEpUH, (EeHOoN, aleTalbJAeTHl, MypaBbUHAsI U YKCYCHas KHCJIOTHI, TJIIOKO3a,
KpaxMall, 11eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTFOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJY HHMHU YpPAaBHEHUSMH COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKLIHM C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NPUPOIAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepabOTKH;

c(hOpPMUPOBAHHOCTb YMEHUM MPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIU MPOJIYKTa
peakIuu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX Hay4YHOTO TMO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOMI0ACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHMUE),
UCIIOIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS [UIl TPUHATUS pPEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOAATH MPaBUJia TIOJIB30BAHUS XUMHUUECKON
NOCYZIoOl ¥ Ja0opaTOpHBIM OOOpYIOBaHWEM, a TAKXKE TpaBHIIa OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSIMHU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX
XAMHUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIONHITH XUMHYECKUH
AKCHEPUMEHT (MIPEBPALEHUS] OPTaHUYECKUX BEILECTB MPU HAIPEBaHUU, MTOJTYyUYCHHE
ATUJIEHA W W3Y4YE€HHE €ero CBOMCTB, KA4ECTBEHHBIC PEAKIMH OPraHUYECKUX
BEIIECTB, JICHATypamus OEJIKOB NMPH HAarpeBaHWU, I[BETHBIC PEAKIMH OCIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TCEXHUKH OC30MAaCHOCTH TMpH OOpaIieHuu ¢
BEIIECTBAMU W J1TaOOpPATOPHBIM O0OpPYIOBAaHHEM, IIPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3allUCH ypPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAJIM3UPOBATh XHUMHYECKYIO
uH(popManKio, IOJydaeMyl W3 Pa3HBIX MCTOYHHUKOB (CpEeACTBA MacCOBOM
uHpopManmu, HTEpHET U APYTHUX);



chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOJaTh  MpaBWia  IKOJIOTHYECKU
I1eJIeCO00Pa3HOr0 TIOBENEHUST B OBITY W TPYAOBOW JEATCIBHOCTH B IICIIAX
COXPAaHEHHUS CBOETO 3JIOPOBBS W OKPYKAIOIIEH TPHUPOTHOW Cpeibl, 0CO3HABATH
OIACHOCTh BO3JICHCTBHSI Ha JKHBBIC OPTaHU3MBl OIPEACTIEHHBIX OPTaHUYECKHIX
BEIIEeCTB, MOHUMAsi cMbIc Tokazatens [1JIK, moscHATh Ha mpuMepax CrIoCOObI
YMCHBIIICHUSI ¥ TMPEAOTBPALICHUS WX BPEIHOTO BO3JICHCTBUS HA OpraHu3M
YeIIOBCKa,

JUISE OOYYarOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMCHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHYECKUX SIBICHHUIA;

JUIA  CIEMbIX M CIA0OBHIANIMX OOYy4arolmMXcs: yMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpailns ains 3anucu XuMHUYECKUuX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPaXkaroT:

chOpMUPOBAHHOCTh  MPEJCTABICHUM: O XHUMHUUYECKOM  COCTaBIISIOINICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XHUMHUU B T[IO3HAHUU SIBJICHUU
npuposibl, B  (OPMHUPOBAHWUU MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM ISl PeIICHUs MPAKTUYECKUX 3aa4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraoONIUe TOHATHSA (XMMHYECKHUH JJIEMEHT, aTroMm, H3oTom, s-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISIPHBIH OO0OBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCIEHUS, XUMHUUYECKasl CBS3b
(KOBaJIeHTHAsI, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs ), KpUCTAIULINYECKasl PEIIETKa,
TUIBl ~ XUMHUYECKUX  PEAKUUHA, PpacTBOp, AJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
AIEKTPOJINTUYECKAA JAMCCOIMAlUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHYECKON peakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TeOpus
AJIEKTPOJIMTHUYECKON Auccornuanuu, nepuoandeckui 3akod J[. WM. Menneneesa,
3aKOH COXPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYHMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBICHUHU, (HaKTOJOTUYECKHE CBEJCHHUSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U O€30MMaCHOM MCTOJIb30BAaHUHM BAKHEUIIINX HEOPTaHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMUH BBISBISITH XapaKTEpPHbIE MPU3HAKU IOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS IIPU
ONKMCAaHUU HEOPIaHUYECKUX BEIECTB U UX IPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHMI HCIOJb30BAaTh XHMUYECKYI0 CHMBOJIMKY JUIf
coctaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUN  XMMHUYECKUX  PEaKLHM,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHblid TIa3, YIJIEKUCIBIA Ta3, aMMHUaK, TaméHas
U3BECTh, HETAUIEHAs! U3BECTh, IUTHEBAS COJIA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIPENEIATh BaJJIEHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMYecKasi, BOJAOPOJIHASA) B COCIUHEHUSIX, TUII
KPUCTAJNINYECKON PEIIETKH KOHKPETHOTO BEUIeCTBA (aTOMHas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHaBIJIUBAaTh MIPUHAIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpEAEIEHHOMY Kiaccy/rpynie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl M1 HEMETAJIbl, OKCU/Ibl, OCHOBaHUA,
KHUCIIOTBI, aM()OTEPHbBIE TUAPOKCUIBI, COJIN);

c¢(hOpMHPOBAHHOCTh YMEHHUI PacKphIBaTh CMbICI MEPUOAUYECKOro 3aKoHa /.
N. MeHnaeneeBa u 1IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpPH30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKMX 3JIeMeHTOB |—4 mnepuonoB Ileprogndeckor CHCTEMBI
xuMudeckux sjemMeHToB JI. M. MennerneeBa, WCIONB3ysd MHOHATHA «s-, P-, d-
JJIEKTPOHHBIE opourtanm, «OHEPTreTHYECKUE YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKUX AJIEMEHTOB M UX COCIMHEHUM
1o nepuoaam u rpynnam llepuonnueckon cucteMbpl XUMUYECKUX 1eMeHTOB [I. 1.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHAYECKHE CBOWCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KJACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBSA3M MEXKAY HEOPraHWYECKUMU
BEILECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATh XUMHUECKHE PEaKIUU I10
pa3IMYHBIM IMPU3HAKAM (YUCIY M COCTaBY PEArupyroIIUX BEIIECTB, TEIJIOBOMY
s dexTy peakiu, U3MEHEHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKlMy, y4acTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHMH COCTaBISATh YPAaBHEHMSI PEaKUUil pa3IU4HbIX
THUIIOB, MOJHbIE U COKpAUIEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBast
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 0 KOHILIA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKLUU, TOJATBEPKIAOIINE
KaueCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX
BEIIIECTB,

c(hOPMHPOBAHHOCTh ~YMEHUH  pPAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIMA MOCPECTBOM COCTABJICHHS 3JIEKTPOHHOrO OallaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3naencTsus (nmpunuun Jle laTtense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepPU30BaTh XUMHYECKHUE IMPOIIECCHI,
JieXKalue B OCHOBE IMPOMBIIIJIEHHOTO TOJIYYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(POPMUPOBAHHOCTh MPEACTaBICHUM 00 OOIIMX HAYYHBIX MPUHIMUNAX U
AKOJIOTMYECKUX MPoOIeMax XMMHUYECKOr0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAHHEM
MOHSITUST «MAcCOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IpU XUMHUYECKUX PEaKIMIX, MAacChl BellleCTBA WU 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIUIOBOIO 3(P(EeKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl
BEILIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MpaBUia MOJb30BAHUS XUMHUUECKON
nocy/iol U Ja0OpaTOpHBIM O0OpYJOBAaHHUEM, a TaKXKE€ IMpaBwiia OOpalieHus ¢
BEILECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMU MO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIbBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh M BBITIOJHATH XUMHUYCCKUN
AKCHEPUMEHT (Pa3yIoKEHUE MEPOKCHIA BOJIOPOJAa B MPUCYTCTBUHU KaTalau3aTopa,
ONpEJEICHUE Cpelbl PACTBOPOB BEUIECTB C IOMOIIBID  YHHBEPCAIBHOIO
WHNKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITnH,
peaknuu MOHHOTO OOMEHAa, KaueCTBEHHBIE PEaKIMu Ha Cyiab(dar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 10
TeMaMm «Metamne» U «HeMmerannb») B COOTBETCTBHM C IpPaBWIAMU TEXHUKH
0€30MMacHOCTH TP OOpaIleHNH C BEIIECTBAMHU M JTA0OPAaTOPHBIM 000PYIOBAHUEM,
NPEACTaBIATh PE3yJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
YPaBHEHHI COOTBETCTBYIOIIUX peakiuii U (HOpMyIupoBaTh BBHIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIINIO, TIOJIY4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTuX);



chOpPMHPOBAHHOCTh ~ yYMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKHU
I1eJIeCO00Pa3HOr0 TIOBENEHUST B OBITY W TPYAOBOW JEATCIBHOCTH B IICIIAX
COXPAaHEHHUS CBOETO 3/IOPOBBS W OKPYKAMOIMIEH NPHUPOTHOW Cpeibl, 0CO3HABATH
OITAaCHOCTH BO3/ICHCTBHUS HA JKUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHIUMAsI
cmbicn mokaszarenst [IJIK, moscHATE Ha mnpumepax CIOCOObl YMEHBIICHHS W
NPEIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

U OOYYaroMIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIECTB U
XUMHYECKUX SIBIICHU;

JUIA  CIEMBIX M CIA0OBHIANIMX OOy4YarolmMXcs: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeuHyI0 cucTeMy obo3zHadeHuit JI. Bpaiins s 3anmucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne n/m Konrtpoasubie | IIpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI pecypenI
Pa3nen 1. TeopeTudyeckne 0CHOBBI OPraHUYeCKOl XUMUH
[Ipenmer oprannyeckon xumuu. Teopus
11 CTPOEHUS OPTAaHUYECKUX COCTUHEHHH A. 3
M. bytieposa
HWroro no pazaeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHblE YriaeBOAOPOIbI — AJIKAHBI 2
99 HenpenenbHble yrieBo10pOabl: aIKEHBI, 6 1
aJIKaIMEHBI, AJIKUHBI
2.3 ApoMaTH4ecKHue yriaeBoI0POIbI 2
24 IIpuponHble HCTOYHUKH YTIIEBOIOPOIOB U 3 1
UX mepepadoTKa
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranHndeckue coeTHHEeHU sl
3.1 Cruptel. @eHoun 3
32 Anbaeruabl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxxHbIe YPUPHI
3.3 VrieBoas! 3 1




Htoro no pazgeny

13

Pa3nen 4. A3oTcoep:xaniue opraHnvecKue coenHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pasnery 3
Pa3nen 5. BoicokoMo1eKYJIsIPHBIE COeTMHEeHUsI

51 [Tnactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
HaumenoBanue pa3aejoB H TEM (uudpoBbie)
Ne n/mm P Kontpoabubie | IIpakTnueckue op
NMporpamMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue atomoB. [leproanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHYECKUX 3
anemenToB J[. 1. Menpeneera
192 Crpoenue BemniectBa. MHOrooOpaszue 4
' BEILIECTB
1.3 XUMHYECKUE pEeaKINU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 MerTamisl
2.2 HemeTamsl 1
23 CBs13b HEOPTaHUYECKUX U OPTaHUYECKHUX )
' BEIIIECTB
Hroro no pazneny 17
Pazaen 3. Xumus M :XKu3Hb
3.1 XUMUS U KU3HDb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabusie | IlpakTnueckue
n/m Bcero U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[IpenMer opraHuyeckoil Xumuu, e
1 1
BO3HHKHOBEHHE, PA3BUTHE M 3HAUCHUE 02.09.2023
Teopusi CTpOCHUST OPraHUYECKUX
2 coenuuennii A. M. bytneposa, eé 1
yHIEp 09.09.2023
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o kKnaccupuKau
oprannyeckux BeuecTB. Homenkiarypa
3 1
(cucreMaTHYecKasi) U TPUBUATBHBIC 16.09.2023
HAa3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUN P 23.09.2023
5 MerTaHn u 5TaH — npocTenIre 1
MPEACTABUTENH AJIKAHOB 30.09.2023
6 AJIKEeHBI: COCTaB U CTPOCHHE, CBOICTBA 1
P 07.10.2023
7 OTuUiEH U MPONUJIeH — MpocTeine 1
MIPEJICTAaBUTENIN AIKCHOB 14.10.2023
[Tpaktuyeckas padota Ne 1. «[Tonyuenue
8 . 1 1
STHJICHA U U3yYCHHE €r'0 CBOICTB 21.10.2023
9 Ankanuensl. byraauen-1,3 u 1
MeTtminOyTaauen-1,3. [lonyuenue 11.11.2023




CHUHTCTUYCCKOI'O KaydyKa U PE3UHbL

AJIKUHEBL: COCTaB U OCOOCHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHHA psijl. ALIETHIICH —
npocTeimii HpeIE:TI;BMfeJIL AJIKMHOB 18.11.2023
1 Brruucienus 1o ypaBHEHUIO XUMUYECKON
peakuuu 25.11.2023
12 Apenbl: 6eH3011 ¥ ToNyo. TOKCHYHOCTD
apeHOB 02.12.2023
13 I'enernyeckasi CBsI3b YIIEBOIOPOAOB,
MIPUHAISKANTUX K Pa3JIMYHBIM KJIacCaM 09.12.2023
14 KontponbHas pabdora 1o pazuerny
«YTIIEBOIOPOIBI» 16.12.2023
[TpupoaHbie UCTOYHUKH YTIIEBOAOPOIOB:
15 MPUPOJIHBIN Ta3 U TONYTHBIC HEQTSIHBIC
r:%i I—IILC(bTB u npozlyKZEI eé Hep%pa6OTKH 28.12.2023
[IpupoaHbie HCTOYHHUKH YTIIEBOIOPOIOB:
16 MIPUPOHBINA ra3 U MOMYTHBIC HePTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ epepadOTKH
17 [IpenenpHBIE OTHOATOMHBIC CITUPTHI:
METaHoJ U dTaHoJ. BogopoHas cBs3b
18 MHOroaToMHbI€ CIIUPTHI: STUICHTJIMKOIb U
TITULIEPUH
19 ®deHo: CTpoeHHe NioneKynH, buznueckue
Y XHMHYECKUE CBOMCTBA, IPUMEHEHUE
20 Anpaerupl: hopManbAaeTHI U
areTaapaeru. ALETOH
21 OIHOOCHOBHBIE MPEACITHHBIC KapOOHOBEIC

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




ITpaktuyeckas pabora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas M OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpL1a KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICHCTBUE
CroxHBIC 2UPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MIIPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,
OuoNOruvecKas polib )KUPOB
VYraeBozpl: cocTaB, KilacCU(PUKAIHSL.

27 Baxuelimue npeIcTaBuTeN! : TIII0K03a,
bpykTo3a, caxapos3a

)8 Kpaxman u nemosno3a Kak IprupoTHbIE
TIOJTMMEPbI
KonTtponbHas pabora o pazaeny

29 «Kucnopoaconepxaiiyue opraHn4ecKue
COCTMHEHUSD)

30 AMUHBI: METWJIAMUH U aHWJIUH
AMUHOKHCITOTHI Kak aM(poTepHbIe

31 OPTaHUYECKUE COSAMHCHHUS, UX
ouosornueckoe 3HaueHue. [lenruast

32 benku kak npupoaHeie
BBICOKOMOJICKYJISIPHBIE COSTUHEHHUS

33 OCHOBHBIE TIOHATHUSI XUMUHU

BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ




OCHOBHEBIE MCTOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHU . 1
[limactmaccel, Kay4yKu, BOJOKHA
OBUIEE KOJIMYECTBO YACOB IT1O 34

[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoanuyecTBo 4acoB

KonTpoabusbie
Bcero P
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHHUs1

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(HTypaIusi aTOMOB

[Iepnonnueckuii 3akoH u [lepuonnueckas
cUucTeMa XUMHUYECKUX 3jieMeHToB /1. 1.
MenzeneeBa, UX CBSI3b C COBPEMEHHOU
TEOpUEN CTPOCHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKUX PJIEMEHTOB U UX COSJTUHEHUN 10
rpyIiaM 1 nepuojiaM. 3HaueHue
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
xumuueckux syementoB .M. MenieneeBa B
Pa3BUTUHU HAYKU

Crpoenue BeniecTBa. XMMHYECKas CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BoopoaHas cBsi3b

BasieHTHOCTB. DIEKTPOOTPHUIIATEIIEHOCTD.
CreneHn okuciienus. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYIIIPHOTO
CTPOEHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTOUTHBIE PACTBOPBI.
MaccoBas 101 BeLecTBa B pacTBOpe




Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHX COeNUHEHU. | eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3TUYHBIX
KJ1aCCOB

Krnaccudukarus XuMHUECKUX peakiiuii B
HEOPTraHWYECKON U OPraHUYECKON XUMHH.
3aKOH COXpaHEHUsI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHUS SHEPTUU NPU
XUMHUYECKUX PEaKIIHsIX

CkopocTts peakiuu. O0paTuMbIe peakiuu.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bausaue
pa3NUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOH peaKiim»

11

DnekTponutuyeckas quccounanus. [lonstue
0 BojopoiHOM moka3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPTaHUYECKUX U HEOPTAaHUYECKUX BEIECTB

12

OKUCIUTENBHO-BOCCTAHOBHUTEIBHBIC
peakuuu. [ToHsiTHE 00 7EKTpOIN3E
pacIiyIaBoB M pacTBOPOB COJEH

13

KonTtponbnas pabota 1o pasneny
<<TeopeTquc1<He OCHOBBI XUMHN»

14

Mertaiutbl, ux nosioxenue B [lepuognyeckoit
cUCTEME XUMHYECKuX 35eMeHToB 1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OO0mMe pu3nuecKre CBoMCTBa
METaJIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUN Pl
HaIpsDKEHUN METaIOB

16

XUMHYeCKHe CBOMCTBA BaKHEUIIINX
METaJUIoB (HaTpUii, KaJaui, Kb, MarHuu,
QATFOMUHHK ) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIH U UX
COEIMHEHUU

18

XnMHUJecKre CBOMCTBA IMHKA, JKeae3a U UX
COEIMHEHUI

19

[Ipaktrueckas padora Ne 2. "Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«MeTtamb»"

20

Hewmerannel, uxX mOJ0KEHHUE B
[Teproauueckoil cucTeMe XuMHYECKUX
anemenToB JI. 1. MenjeneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

®u3nYECKHe CBOMCTBA HEMETAIIIOB.
ANOTpOnys HEMETAUIOB (Ha IpUMepe
KHCIJIOpOJIa, Ccephl, pocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA FaJIOT€HOB, CEPhI U UX
COCIMHEHU I

23

XuMHYECKUe CBOWCTBA a30Ta, pocdopa u ux
COEIMHEHU N

24

XHUMHUYECKUE CBOMCTBA YIIepo1a, KPEMHUS U
UX COCOIUHEHUN

25

[IpuMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O0001IeHre U cUCTEMAaTH3aKs 3HAHUH 110




teme «Hemeramuiby. Berancienus no
YPAaBHEHUSAM XUMHUYECKUX PEAKLINNA 1
TEPMOXUMHUUYECKHUE PACUETBI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME 1
"Hemeramibr"»

28 Kontponbnas pa6ora no remam «MeTanib» 1
u «Hemeramib»

29 Heopranuueckue ¥ oOpraHndecKue KUCIOTHI. 1
Heoprannueckue u opraHu4ecKiue OCHOBAHUS
AmdoTepHbIe HEOpTraHUYECKHE U

30 OpraHuyecKkue coenuHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHMYECKUX M OPraHUYECKUX
BEIIECTB
Posb xuMum B 0OecrieYeHIH YKOTOTHICCKOM,

31 JHEPreTUYECKON U MUIIEBON OE30MacHOCTH, 1
Pa3BUTUU MEIUIIHBI
[IpencraBienust 06 0OUIMX HAYIHBIX

32 MPUHIMITAX TPOMBILIUIEHHOT O OJTy4YeHUs 1
Ba)KHEHIIMX BEILIECTB

33 YesoBek B MHUpE BEIIECTB U MaTEPUAIIOB

34 XuMHS 1 3JI0pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



[JOKYMEHT MOAMWUCAH 3/EKTPOHHOM NOAMUCHIO
TAT. bBynsapckas COLL, MBOY, Vcnamos Uncyp MarbdypsiHoBuY 03.12.25 08:11 (MSK) MpocTas noanmcb




