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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTelibHbIX Opranuzanusx Poccuiickoi
Qdenepanuy, peaqu3yONIMX OCHOBHbIE 0Opa3oBaTelbHbBIE MPOTPaMMBbl, U
OCHOBHBIX ToJIOkeHU «CtTpaterun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OMpPEACICHUIO
oO1mielt cTpaTteruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHS O0yUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxkeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IENeH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHUs W TpeOOBaHU K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM OSTallOM pealu3aldd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTMYeCKM OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
3M0POBBI0 M TPHUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydJaromuxcs Ha YpOBHE CpPEHEr0 OO0IIero oOpa3oBaHUs CPEACTBAMH y4eOHOTO
npeaMera «XuUMHsA», COJIEpKaHUE M IMOCTPOEHHE KOTOPOro OIpPENESeHbl B
nporpaMmMe MO XUMHUHM C Y4ETOM CHEIM(PUKHA HAyKM XUMHH, €€ 3HaueHus B
MO3HAHUM TMPUPOABI U B MaTepUaIbHOM JKM3HMU OOIIECTBA, a TaKXkKe C Y4ETOM
o0mMX 1eaeil M MNPUHLMUIIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOW KYJIbTYpPbl, HEOOXOJIUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAampaBlieHA Ha pPEIICHUE
I00adbHBIX MOPOOJIEM YCTOMYMBOIO PpAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBUM ¢ OOMMMH LEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsi  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIUIHOIO BKJIIOUEHUS B JKU3Hb COLMYMa, MPOJOJIKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckass xuMusi» U «OOm@as W HeOpraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npenMera 00ecreyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJIXO0Ja K U3Y4YeHHI0 y4eOHOro wmarepuaia M OOyCIIOBIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX
NpeICTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IIOJYy4arOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYAIBLHBIE
MPEICTABICHUS O XMMHUYECKON CBS3H, KIaCCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yrioMm 3peHuss B mpeaMere «Xumwus» 0a30BOTO  YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN Marepuan # (PaKTOIOTHYECKHE CBEACHHS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmmas M HeopraHudeckas
XUMUSD» 00ydYaromuMcesl MPEJOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEHIIHWX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XMUMHUYECKHX PEaKIHSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMH KYyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHONW U IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HMH(POPMALUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, peuIeHUus WHTEeIJIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enomM copepkanue yaeOHOTO
npeamera  «XUMHS» ~ JTaHHOTO  yYPOBHSA  M3Yy4YEHUS  OPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0y4YaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAHMUS
¢unocopckux HAEH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM HKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMI MEXIy HOBBIMH (akTaMH H  TEOPETUYECKUMU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU DKOJIOTMUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHus 3agay  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU
oOydJarmuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K OIpPEIeSICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBaloT (HOpMUpPOBaHHE
YHUBEPCAJIBHBIX ~ YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3sIUYHBIX BHJIOB JICSITEIIBHOCTH: pEIICHUS MpoOsieM, TIOWCKA, aHalu3a u
00paboTku MHGOPMAIIHH, HEOOXOUMBIX I IPUOOPETEHUS OIbITa MTPAKTUIECKOMN
U HCCIIEOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUHU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMUU KaKk Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LEJIeH HU3y4EeHHs IpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHYECKOM HayKH Kak OOJJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHHUS] TAKOW IMOAXOJ K OINPEICIICHUIO ILEJNEH H3Yy4eHUS
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO NaHHOW TOYKE 3pEHHs TJIABHBIMM LEISAMHM HU3YyYECHHUS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBblE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE f3bIKA HAYKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIJIEHHWE C HCTOpHEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOoOXOIUMBIX sl MpUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHX SIBICHHH,
UMEIOIINX MECTO B IPUPOE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIEpPUMEHTa, COOJIIOJICHUEM MpPaBUII
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, coaepkartenpHas XapaKTEepUCTHKA LIEJIEN U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CerogHsi B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJIFCOTOBKY BBIMYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alliM, BIAJICIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHONW TPaMOTHOCTHIO, TO €CTh CIOco0aMHu U
YMEHMSIMHM aKTUBHOI'O IOJIYYEHHUs] 3HAHUM U NPUMEHEHUs UX B PEAJbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3u ¢ oMM npu u3ydeHUH IIpeaMeTa «XHUMHUsS» JOMHUHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSAM IMHAMUYHO Pa3BUBAIONIIETOCS MUDPA,
dbopMUpOBaHUE  HHTEUICKTYyaJlbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalMAX, CBA3AHHBIX C BEIIECTBAMMU U UX
IIPUMEHEHHEM,;

dopmupoBanue y OOy4aromMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS paA3IMYHBIX BHJIOB
AESITEeNbHOCTU: pEelIeHus MpoOJieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX JJii NPUOOPETeHHs OIBbITa JAEITEIbHOCTH, KOTOpas 3aHMMAaeT
BA)XHOE MECTO B IIO3HAHMM XUMHHM, a TaKXe I OLEHKH C IO3ULHU
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IPUPOIHYIO CPENyY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYyalbHBIX U TBOPUECKUX
CIOCOOHOCTEN 00YYAIOIIMXCS: CIOCOOHOCTH CaMOCTOSTEIBHO NPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U Pa3BUTHE Yy 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TPOBEACHUU XUMHUUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'yYMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0AIbHBIX MpobiieM
palMOHAIBLHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKXKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAyYHBIC
PEIMETHD».

OO61ee 4nco 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE noJI0KeHUs. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpPUBHUAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W HUX MPEBPALICHUN:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HaOJOJEHUE W
ONMMCAHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHEe W XHMHUYECKHE CBONCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuMyd TUAPUPOBAHMS, TaJOTC€HUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTMYECKUH psil. ALIETUIICH
— MpOCTEMIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHYECKHE CBOICTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoAyueHue u npumeHnenue. TOKCHUYHOCTh



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAMH, NIPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. IIpupomaHbli ra3 M IONyTHBIE
He(dTanble Ta3pl. Hedp1h m e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEeKUHI (TePMUYECKUU, KaTaJuTU4YecKui), mnuposu3. IIpogykTsl
nepepadoTku HeTH, UX MPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucioponcoaepskammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN U 3TaHOJ: CTPOECHHUE,
dusznueckre MW XUMHYECKHE CBOWCTBA (pPEakIMU C AaKTUBHBIMU METaJlJIaMHU,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHL. JTWUJEHIVIMKOJAb W TJHULEPHUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHME CO MIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHAsi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue Il Kjacca KUCJIOT, peakius dTepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI Kak MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
cnoxHBIX 3¢upoB. XKupsel. ['maponus xupos. [I[pumenenne xxupoB. buonorunaeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonorunyeckas poisib. @orocuntes. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. duznueckue M XMMUYECKHE CBOMCTBAa Kpaxmaina (THIpoJiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmenu(Il), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEILECTBA WIM NPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKHE CBOMCTBA aMMHOKMCIOT (Ha IpuMepe INMLuHa). bronorumdeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METObl M3YYEHMs] BEIIECTB W MX MPEBpALICHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalMs, NEPUOJUIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJCKTPOH, MOJIEKYIIa,
DPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, oOMEH BEIECTB B OpPraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIBI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypcehl.

TexHonorus: NnUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOIaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBast 1071 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss — XUMUYECKMX  peakuuil B
HEOPraHWYECKON M OPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEaKIIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas nucconuanusa. CUibHBIC U cladbie AIeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB MU HX MPEBPAILICHUM:
neMoHcTpanusa Taomui «I[lepuoandeckas cucrema xuMuueckux sneMmentos . U.
MeHnneneeBay, H3y4eHHE MOJeNeld KPUCTAIUIMYECKUX PEHIETOK, HaONIOJeHUE H
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aToOpa, ONPEACICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpA, pEaKIUd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHUCJE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxkenme HemeraiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONUsS HEMETauloB (Ha mpuMepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEMIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. llonoxenue meramnoB B llepuoguueckon cucremMe XMMHYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aToMOB MetauioB. OOume gusnyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUi, Kaluil, KaJIbIIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHus: MeTauioB. lIpuMeHeHne meTamioB B OBITY U
TEXHUKE.

ODKCIIEPUMEHTANIBHBIE METOJbl M3YUYCHHS BEIIECTB M UX MPEBPALCHUI:
U3y4YeHHE KOJUJIEKUMU «MeTamibl U CIUIaBbl», 00pa3llOB HEMETAIIOB, pELICHUE
HKCIIEPUMEHTANIBHBIX 3a/a4, HAOJIOJIEHWE U ONHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THMAPOKCHUIA ATIOMUHUS C PacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3amaun.

Pacuértel mMacchl BemecTBa MM 00BEMA ra3oB MO HM3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHATHUH, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBINM (PakT, TUMoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYECCKUE BEIUYHUHBI U CIMHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTyPrusi, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAS
NPOMBIIIIECHHOCTh,  (DapMaleBTUUECKasl  MPOMBIIUICHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHUX IMPEnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM cpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B coOTBeTCTBMHM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPE/IEICHHIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€ANMHCTBE Y4Y€OHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)xaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM H TMPAKTHUYECKOW JEATEeIHLHOCTH
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX PU aHAIN3€ Pa3IMYHbIX BUIOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B TIOJYYEHHUU U TMOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJEHUE U TOCTYNKH CBOUX TOBApHIIEH C
NO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA STUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHus ¢ BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIOJIEH

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUUECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyHAY, JIIOASM TpyJa U pe3yJibTaTaM TPYAOBOU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpazoBanus, Oyaymied mnpodeccun M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHON CPe/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX BpEJl OKPYKAIOIIEH
IPUPOJHON cpejie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSTHBIC IKOJIOTHUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIUICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa JeSITeTbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON MU COIMAJIbHOM
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHMUS CHeUM(PUKM XUMUM Kak HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUU IIEJOCTHOTO
NpEeICTaBIIEHUsI 00 OKPYXKAIOIMIEM MUPE KaK O €IMHCTBE MPHUPOJABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MAaTEpUAIbHOM KYJbTYpPhl, PEHICHUU TI100aNBbHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCTICUCHHH YCIOBUH
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS J1eJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB M UMEIOIIUXCS JAHHBIX C LEJIbl0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJb30BaTh XMMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW IO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHBIX cepax npodeccrnoHaTIbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06p330BaHI/ISI BKJIOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, DHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue (G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXKAKOT OBJAJCHUE YHHUBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMHU NO3HABaTeJbHBIMH
JEUCTBUSIMH:

1) 6a30Bble JIoTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (popMyIHMpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3ajaBas IapamMeTpbl W KPHUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBS3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIIOIB3YyEMbIE B XUMUU CUMBOJIMUYECKHUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas (opMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEACTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOTO MO3HAHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

dbopMynHpoBaThH LIETU U 3a/1a4d UCCIEAOBAHMS, UCIIOJIB30BATh OCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIMPOBaHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJ0M
nporecca, CaMOCTOSTENIFHO TPOTHO3MPOBATh €ro pe3yibTaT, (HOPMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIeIOBATEILCKOM W MPOEKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3TUYHBIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAxX wuHpopmanuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKAaHUS, CIPAaBOYHbIE MOCOOHS,
pecypcel MlHTEpHETA), aHAMM3UPOBATh WHPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEUYNBOCT;



(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPU TIOUCKE H
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  GOpMYy  MpPEACTaABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B KadecTBE CpeACTBa Mpu pabore cC
XAMHYECKOW HMH(POpMAIMECH: TPUMEHATh MEXKIpeAMeTHbIe (pusnueckue w
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (PopMyIibl, abOpeBHATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBa
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOil TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATH CBOM  IPEIIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMel pe3yJbTaTOB TMO3HABATEIIHLHON NESITEIHHOCTH,
MOJTYYCHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHKAMU P BBITIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThI MO HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM NPOBEIEHHBIX HCCIEAOBAHHUM IMyTEM COTJIACOBAaHUS TMO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOATENLHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTHBHBIN CMOCO0 WX peIIeHHS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHall3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHS»
OTPaXaroT:

c(hopMHpPOBAHHOCTh, ~ MPEACTABICHUM O XUMHYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpa, pPOJIM XHMHUU B TIO3HAHWM SIBICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHbIM 00BEM, YIJIIEpOJIHBIN CKeleT, (QyHKIMOHAJIbHAS TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPO/ W a30TCOoJiepKalllue COECIMHEHMS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKk0oH cOXpaHEHMs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XMUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (DAKTONOrMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€301MacHOM HCTOJb30BaHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISITh XapaKTEpHbIE IMPU3HAKU TOHATHIA,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn  OpraHMYecCKHMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIuil,
M3rOTaBIIMBATh MO MOJIEKYJ OPraHMYECKUX BEIIECTB JIS WILTIOCTPAIIMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPHUHAMJIEHKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoi HomeHkiarype (IUPAC), a takxke npuUBOIUTH TPUBHUAJIbHBIC
Ha3BaHUs OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWIEH, MPOMWIECH, alEeTHUJICH,
STWJICHTJINKOJb, TAHUIECPUH, (HEeHod, GopMaabAeThl, aleTanbIeTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TJII0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMIM  XapakTe€pU30BaTh  COCTAaB,  CTPOECHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHO], 3TaHOJ], STUJIEHIJIMKOJb,
[JIMIEPUH, (EHOJ, aleTalIbJIeTU/l, MypaBbUHAs W YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCIIOTAa), WITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJTHOTO BEIIECTBA WJIU MPOIYKTa
peakIuu 10 W3BECTHBIM Macce, 00BEMY, KOJWUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIg TPUHATUS pElIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM 00OpyJOBaHHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH TIO BBIIOJHEHHIO J1aO0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHI IUTAHUPOBATH U BBIMIONHITH XUMHYECKHUI
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAHMYECKUX BEIECTB MPU HarpeBaHUU, TIOTyICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCKOB NMPU HArpEeBaHWM, IBETHHIE PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAaMU TEXHUKHA O€30MAaCHOCTH TpHU OOpaImeHuu ¢
BEIIECTBAMU H JTA0OPATOPHBIM O0OPYIOBaHUEM, TWPEACTABIATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaThb  MpaBWIa  DKOJIOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXPAaHEHHUSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHMMas cMbica mnokaszarens [1/IK, moscusaTe Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JCHCTBUS Ha OpraHu3M
YEJI0BEKa;

JUIst 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOCHHS Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHUU MBIIUICHHS U KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM IS PEIICHUS MPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCICHUS, XMMUUECKasl CBS3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3BIK XHWMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCMOIB30BATh XUMHUYECKYI0 CUMBOJIMKY IS
cocTtaBlieHUs (GOpMYJ BELIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETaIlIEHasl U3BECTh, TUThEBAS CO/A, IUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOJHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BEIeCTBAa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUIMYECKasi), XapaKTep Cpe/bl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBIINBATh NPUHAJIEAKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY KJaccy/rpymnre
COEIMHEHUM (MIPOCThIE BEIIECTBAa — METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHMUYECKHX IJIEMEHTOB U UX COCAUHECHUU
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

cOpMUPOBAHHOCTh ~ YMEHHUI  XapakTepu3oBaTh (ONHCHIBaTh)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUYHBIM NpPHU3HAKAM (YMCIIYy M COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHUS pPEAKIMHA pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIM HOHHOIO OOMEHA, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKIHUH, MOATBEPKAAIOIIUE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  PacKpbIiBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OOMIMX HAYYHBIX TPUHIUINAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIH30BAaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIECTBA WM 00bEMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOIOJATh IIpaBUjia TOJIb30BAHUSI XUMUYECKOM
OoCyJIol W Ja00opaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBuja OOpaIlICHHS C
BEII[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIUSIMHU TI0 BBHITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATh XHUMHUYCCKHM
AKCIIEPUMEHT (pasyioKeHUE MEepPOKCHAa BOJOPOJia B MPUCYTCTBUHM KaTalu3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH AMMOHHUS, PEIICHHUE HKCIIEPUMEHTAIbHBIX 3a7a4 I10
TemaM «Metamne» U «HemeTamibl») B COOTBETCTBUM C NpaBWIAMU TEXHHUKHU
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHEHHH COOTBETCTBYIOIIUX PEaKIHA W (OPMYIUPOBATH BBHIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUN KPUTHYCCKH aHAJU3UPOBATH XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOOJIOAaTh  MpaBUiia  AKOJOTHYECKU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsI M OKpPY’KaIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEUIECTB, IOHUMAs
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CcHocoObl YMEHBIICHUS H
MpeI0TBpalleHHs X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

Usl 0Oy4YaroIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wroro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 2




Hroro o paznenry

13

Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paspnen S. BbicokoMoOJIeKy IsIpHbIE COCAUHEHUSI

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponbubie | Hpakmirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coenuHeHuit A. M. bytiepona, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. HomenknaTypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHMYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — npocTeime 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTUIIEH U TPONUIIEH — MPOCTEMIINE 1
MIPE/ICTaBUTENIH aJTKEHOB
8 [Ipaktuyeckas padota Ne 1. «Ilomydenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBbIL




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUH psifl. ATleTHIIeH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 I'eneTrueckas CBsI3b YTI€BOIOPOJIOB,
MPUHAIIIEKAIINX K Pa3IMYHBIM Klaccam
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ras3sl, HePTh U MPOIYKTHI €€ ImepepaboTKH
[IpupoaHbIle HCTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
rasbl, HeQTh U IPOYKTHI €€ epepadOTKH

16 KonTtponpHas padoTa mo pazaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TIIMIEPUH

19 @DeHOoI: CTPOEHUE MOJIEKYIbI, PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anpaeruapl: opManbIeru v
areTanbJeruy. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAsl U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KUCJIOTHI, KaK
MMpEACTAaBUTCIIU BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

MBIJIa KaK COJIHN BBICIIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIee JIeHCTBIE

25

CrnosxHble 3¢upbl Kak MPOU3BOJIHBIE
KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CII0KHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHune,
OuosoruuecKas poJib KUpPOB

27

VYrneBospl: cocTaB, KilaccupUKaIius.
Baxwueiine npecTaBUTENN: TIII0K03a,
dbpykTO3a, caxaposa

28

Kpaxman u nensionosa Kak IpupoIHbIe
MOJIUMEPHI

29

KonTtponpHas padoTa mo pazaeny
«Kucnopozcoepxaiiye opraHuaecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6mrast XxapakTEepPUCTHKA a30TCOASPIKAIIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccutiickas npoBepouHas pabota

31

AMMWHBI: METUJIAMHH U aHUJIAH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANMHCHUA

OCHOBHBIE TTOHSITUS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH 1
OcHOBHBIE METO/bI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM. 1
[InacTtmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMA XUMHUYECKUX 31eMeHToB [I. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBsi3U. BogopogHas cBs3b

BajneHTHOCTB. DIIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTOUIHEIE PacTBOPHI.
MaccoBas A0J1s BEIlecTBa B pPacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMUHMI) U UX COCUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTamel, X HOJIOKEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaXXHENIIMX HEMETAJIIIOB U UX
COeIMHEHUI

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»

o8 KonTpoasHas padota mo reMam «MeTayibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMYECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUATIAX TPOMBIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIISCTB M MAaTECPHAIIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

Beegurel'abpuensn,O.C. Xumus. 10 knacc.bazoBeiit ypoBens M.:/Ipoda.

I"abpuensn,O.C. Xumus. 11 knacc.ba3oBsiil yposens M.:Jlpoda.Bapuant

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BBGI[I/ITeIIaHHBIe

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

Bsenurenannbie
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