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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeaHero oOmiero o0pa3oBaHMs
pa3pabotana Ha ocHoBe demepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanpbHOit 00pa30BaTEIBLHONM IPOTPAMMBI CpeHEero o0IIero oOpa3oBaHUS
(®OI1  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanuu, peanu3yoOMKUX OCHOBHBbIE 00pa3oBaTelibHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHU «CTpaTerun pa3BUTHS BOCNHUTaHUS B Poccuiickoi
Oenepanuun Ha nepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pa0OTKe MpOrpaMMmbl MO XHUMHH, K OINPEIEICHUIO
oO11iei cTpaTerun 00y4YeHuUsl, BOCIIUTAHUS U Pa3BUTHUSL 00YUaAIOIINXCS CPe/ICTBAaMU
y4yebHoro npenmera «Xumus» s 11-12 knaccoB Ha 6a30BOM YPOBHE COCTaBHIIU
koHuenryanbHble nojoxkeHus OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YeHUST U TpPeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpPTraHU3aIliK, SBISETCS HEOTHEMJIEMON YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIUM JTaloOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIOUEBBIX IIEHHOCTEW, MPUCYIINX
LETIOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTyphl
YeJIOBEKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIIEHHUS K CBOEMY
3I0POBBIO M TNpUpPOAHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHue
oOyyaromuxcsi Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl Cpe/iCTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJEpKAHME U TIOCTPOCHHE KOTOPOro OIpEeNeSeHbl B
nporpaMMe MO XUMHUU C Y4Y4E€TOM cChenupUKd HAyKH XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MAaTEpUAIbHOW KU3HU OOIIECTBAa, a TaKXKE C Y4E€TOM
o0ImMX 1eNed W MPHUHIMIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaiHero ooimiero oopasoBanus B Poccuiickoit denepanmm.

XuMusl Kak 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyI0 poJib B
COBPEMEHHOW LMUBUIN3AINHU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKUE PALIMOHATIBHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IJaHHE€ IETOCTHOTO MPEACTaBICHUS 00 OKpYKalollleM MHUpPE KaK O €IUHCTBE
MPUPOJBl U YeJIOBEKa, KOTOpoe (PopMHpyeTcss B XMMHUU Ha OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JACTAMH MPUMEHEHHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMON YaCThi0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUITHOTO
TpyJa W KU3HU KaxJaoro wieHa oOmiectBa. CoBpeMeHHas XUMHS KaKk Hayka
co3ujlaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha pelieHue
r00adbHBIX TPOOJEM YCTOMYMBOIO PpAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKON 0€30MacHOCTH U OXPaHBI 3/I0POBBSI.

B cootBercTBUM ¢ OOMMH ULEMSIMH W MOPUHIUIIAMH CpEAHEro oOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (11-12 kmaccel, 6a30BbIi ypOBEHb
M3YUYCHHs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcsi, HEOOXOJUMYI0 UM ISl  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IIPOJIOJHKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocrapnsiomiuMu  peamMeTa  «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckas xumuss» U «OOWas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAyKU: CHUCTEMaA
3HaHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4eckoil xuMuu. @OpMUPOBAHUE JTAHHON CHUCTEMBI 3HAHUU NPU HU3yYEHUH
npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa conepxkaHuss KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHuYecKass XUMHsS» CcPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOT0 TMOAXOJa K H3YUYEHHI0 Y4YeOHOTO MaTepuasia M 0O0yCIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpEAeIEHHBIX
TEOpPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUuYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX
MpeACTaBICHU O CTpoeHuH BemiecTB. CBefeHUs 00 H3ydYaeMbIX B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YTIJIIEBOJOPOJOB JO CIOXKHBIX OHOJOTHYECKU
aKTUBHBIX COeQUHEHMH. B Kypce opraHnyeckol XuUMHUM TOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MEPBOHAYAIILHbBIC
MPECTABICHUS O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B TMpeaMere «XHUMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
TEOpPETUYECKUII Marepuan U (AKTOJIOTUYECKUE CBEICHHS O BElIeCTBaX W
XUMUYecKo peakiuu. Tak, B yacTHOCcTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOyYarolUMCsl TPETOCTABISAETCS BO3MOXKHOCThH OCO3HATh 3HAYEHUE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJI0JIOTUYECKUX MO3UIIHM,



ry0Xke TOHSATh MCTOPUYECKOE H3MEHEeHUuEe (YHKIUNA OTOro 3akoHa — OT
o0o0m1aromien 10 0ObSICHAIOMIEH U TPOTHOZUPYIOMICH.

Enunas cucremMa 3HaHMK O BAKHEWIIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHHWs JomoyHsercss B Kypcax 11 wm 12 knaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTUUECKUA U MPUKIAJTHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBS3U XUMHUU C
JIPYTMMH HayKaMmH, pPacKpbiBalOT €€ poJib B IMO3HABATEIbHOM U MPAKTUYECKOU
JEATeIbHOCTU 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMPOLECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUU XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATH MH(MOpPMALHUIO U
NPUMEHITh €€ Uil TONMOJIHEHUSI 3HAHUW, pENIeHUS WHTEIUICKTYyaIbHBIX U
AKCIEPUMEHTANIbHBIX UCCIEA0BATEIbCKUX 3a7a4. B 11enom copepkanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHS  M3YyYEHUSI  OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y 00Yy4YarONIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI Il MOHUMAaHUs
dunocopckux uaeH, TakUX Kak: MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro U
OpraHUYeCcKOTro MHupa, OOYCIOBIEHHOCTh CBOWCTB BEHIECTB HX COCTABOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHruss TMPOTUBOPEYUM MEXAY HOBBIMU (hakTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
TaKke mpolseM cOepeKeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmane pemeHus 3amady  BOCIUTAHUS, Pa3BUTUA M COLMATU3ALNU
oOyyYaromuxcsi MPUHATHIE MPOTpaMMONM MO XUMHUM TOAXOJbl K OMNPEACICHUIO
COJEpKaHUSI M TIOCTPOCHHS TpeAMeTa NpeaycMaTpuBalOT GOpPMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUN, HMEIOUX 0a30BOo€ 3HAYCHHE IS
pPa3IMUHBIX BHUAOB [IEATEIIBHOCTH: peELIeHUs MpodiieM, MOUCKa, aHalu3a Hu
00paboTku nHOpMaLNK, HEOOXOIUMBIX ISl TPUOOPETEHUS OMbITA MPAKTUYECKON
U HUCCIEeI0BATENbCKOW AEATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTuke mnpenojaBaHuMs XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IPU ONpPEIEICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU IIeJIeM H3y4YeHHUs MpeaMeTa HampaBieHUEM
MEPBOCTENIEHHON 3HAYUMOCTH TPAJUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOM TOYKHM 3pEHUS TAKOW MOAXOJ K OMpPEACICHUIO IeNell N3ydeHus
MpeMeTa SBJISIETCS BIOJHE OMPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUsS TJIABHBIMHU IIEJISIMU HU3YyYECHHUS TMpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (11 —12 ki1.) ssBRsAIOTCSA:

e (opMupoBaHME CHCTEMBl XUMUYECKHMX 3HAHUM Kak  BaKHeEHIeu
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM
JeXKAT KIFOUEBBIE MOHSATHS, (yHIAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIUNA, HEOOXOIUMBIX IJisi NPUOOpPETCHUS
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHUE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
0e30macHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, conepkaTenbHas XapaKTepUCTHKA 1IeJIeW U 3a/lay U3y4eHHs
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeaHero obmiero odpazoBaHus. CeroaHs B
NpenojaBaHUM XUMUM B OOJNbIIEH CTENEHH OTHAETCS  MPENNOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJEep>KaHUsl OOy4YEeHUs, OpPHUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3alyy, BIAICIOLIErO HE
Ha0OpoM 3HaHWUM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHHUSIMU aKTHUBHOTO TMOJIyYEHHUS 3HAHUW U MPUMEHEHUS UX B PEaJbHOU KU3HU
JUTSL pEIIeHUS] TPAKTHYECKUX 3a/1au.

B cBs3u ¢ 3TUM npu U3yuyeHHHM TpeaMeTa «XHUMUsS» JIOMUHHPYIOIIEe
3HaYeHUE MPUOOPETAIOT TAKKE IEJIH U 3a]lauH, KaK:

afganTanus 00ydYaroIIuXcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHE  WHTEIUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oO0Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIUI), HMEIINX YHUBEPCAJbHOE 3HAYEHUE IS pPa3IUYHBIX BHUJIOB
NEATEeNbHOCTU: pelleHus MpooJieM, Moucka, aHaiu3a u o0paboTku uHpopManuw,
HEOOXOJIUMBIX JIJii TPUOOPETEHHS ONbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE€ MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MIPUPOJIHYIO CPEY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CrocoOHOCTEN 00yYaromMXCcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKAa M aHaliu3a y4yeOHOU u
HAyYHO-TIOMYJISIPHONU WH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

(dhopMupOBaHUE U PA3BUTHE Y O0YYAIOUIUXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTU, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcs yOeXAEHHOCTM B T'YMaHUCTUYECKOM
HAIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJU B PEHICHUH TIOOATBHBIX MPOOIieM
palMOHAILHOTO TPUPOIONOJIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUS TPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEper HOro
OTHOILIEHHUSI K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIONYYCHHBIX 3HAHWHN JUIsI TPUHSATUS TPAMOTHBIX PEIICHWH B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

B yueOHOM miaHe cpenHero ooOmero o0pa3oBaHHs TPEeAMET «XHUMHUS»
0a30BOro0 YpOBHS BXOJUT B COCTaB MpeaAMETHOM obOnactu «EcTecTBeHHO-HAy4UHbIE
MPEIMETHD.

OO6miee yucao 4acoB, OTBEAEHHBIX JUISl U3YUECHHS] XUMUM, HA 0A30BOM YpOBHE
cpeaHero oomero oopaszoBaHusi, coctapiser 68 dacoB: B 11 kimacce — 34 gaca (1
yac B HeJieqro0), B 12 kiacce — 34 vaca (1 gac B Hezenio).



COAEPKXAHUE OBYUEHUA
11 KUIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUY€ECKON XUMUH

[IpenmeTr opraHn4ecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MAaTepHANIOB. Te€opusi CTPOEHUS OPraHUYECKHX
coenuHenuil A. M. byTtiepoBa, e€ ocHOBHBIE TTOsI0KeHUs. CTpyKTypHBIE (hOPMYJIbI
OpraHUYecKuX BelecTB. [oMonorusi, wu3zoMepusa. XuUMUYecKass CBSI3b B
OpPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudpukanuu opraHndeckux BemecTB. HoMmeHknatypa
OpPraHUYECKUX COEAMHEHUM (cUcTeMaThueckas) ¢ TpHUBUAIbHbIE Ha3BaHUs
BOXHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX IPEBpaIICHUN:
O3HaKOMJIEHHWE ¢ oOpa3laMd OpraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

YrieBogopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMUA psAn. MeraH W 3TaH —
MpOCTEHIIINE MPEACTABUTENN aJKAaHOB: (PU3UYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuuu 3aMEUIEHUs] U TOPEHHs), HAXOXKIACHUE B TMPUPOJIC, MOJYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM pAA. DTUIEH U MPOIMWICH —
MpPOCTEHIIINE NPEACTABUTENN aJKEHOB: (PU3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallUd, OKUCIEHUS U
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaaues-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBA (peakius nonumepusanuu). [lodyueHre CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTUUECKUHN psll. AIIETUIIECH
— TPOCTEUIMI MpenCTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (u3nueckue u
XUMUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALIUH,
TOpEHHsl), MOTyYeHUE U IPUMEHEHHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKHE U XUMHUUYECKHUE CBOWCTBA
(peakuuu raJioOreHUPOBAHUS U HUTPOBAHUS), TOJyYEHUE U MIpUMEHEeHue. 10.1yon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), Noayuenue u npumenerue. TOKCUYHOCTH



apeHoB. ['eHeTHMueckasi CBs3b MEXIYy YIJIEBOAOPOJAMHU, TMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaccaM.

[IpupoagHble MCTOYHUKH YINEBOAOPOAOB. [IpuponaHbIi ra3 M NOIyTHBIE
HedTsaubie ra3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepaboOTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTaaUuTU4eCKuil), mnuponus. [IpomykTsi
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTU U B ObITY. KaMeHHbII
YIoJib U MPOAYKTHI €r0 MepepadoTKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEeHHUS BEIIECTB W HMX MPEBpaAIICHUN:
O3HaKOMJIEHWE ¢ oOpa3laMu IUIaCTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedbts» u  «Yrompy, MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJIOB U
rajJjioreHONPOU3BO/IHBIX, TPOBEJCHNE NPAKTUYECKON pabOThI: MOTyYeHUE STUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WIM NPOAYKTA PEAKLUHUU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIUN).

Kucaopoacoaep:xamue opraHudecKue coeAMHEHU

[IpenenbHple OAHOATOMHBIE CHOUPTBHL. METAHON W 3TAHOJN: CTPOECHHE,
¢duznyeckue M XUMHUYECKHME CBOWCTBA (peakiMu C AaKTHUBHBIMU MeETallJIaMu,
rajioreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEeHEeHHe. BoJIopolHbIe CBA3M MEXKAY
MOJIEKYJIAMU CIUPTOB. JIeliCTBHE METAHOJIA U ATAHOJIAa HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHHUPTHL. OTWUJICHIJIUKOAb W TJULEPHUH: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOWMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakilusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUe Ha
OpraHu3M 4enoBeka. [IpumeHenne rumuepuHa U STUICHIITUKOJIA.

®deHon: CTpOEHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anbaerugipl U kemowuwvl. DoOpManplIerui, aueTadbJerull: CTPOCHHUE,
(duznyeckre U XMMUYECKUE CBOMCTBA (peaklMH OKHCICHHUS U BOCCTAHOBJIECHUS,
KaueCTBEHHbIC PEAKIUN), TIOJIyYEeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasi KHCJIOTBHI: CTpoeHue, (pU3nyeckue U XMMUYECKue CBOWCTBa (CBOMCTBa,
oO1ue s Kjiacca KUCIOT, peakius dTepudukainnu), nolydeHue U NpuMeHeHue.
CreapuHoBasi M OJEUMHOBAs KHUCJIOTHI KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIU BBICIIUX KapOOHOBBIX KHUCIOT, UX MOIOIIIEE JACHCTBUE.

Cnoxuble >(QUphl KaK MOpPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonorunueckas
POJIb JKUPOB.



VYrneBoapl: cocTraB, KiaacCcU(UKalMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [roko3a — npocTennii MoHOcaxapua: 0COOCHHOCTH CTPOEHUS
MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
rugpokcuaom meau(Il), oxkuciaenne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TIIIOKO3bI), HAXOXKICHUE B MPUPOJIE, MPUMEHEHUE,
ouosiornueckas poib. @otocunTe3. OpyKTO3a Kak U30MEP TIIHOKO3BI.

Kpaxman u neminono3a kak npupojHbie nojiuMepbl. CTpoeHue Kpaxmana U
uemntono3bl.  duznueckue W XMMHUYECKHME CBOMCTBAa Kpaxmana (THUAPOJIu3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HX IPEBpaICHUN:
MpOBEJICHUE, HAOIIOJICHHE U OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIIEPUHA C
rugpokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmenu(ll), B3aummomeicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anauu.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoeprkalme opraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak amMpOTepHbIe OpraHudeckue coeaunenus. Ouznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak npupogHBIE BBICOKOMOJIEKYJIsSIpHbIE coeAuHeHus. [lepBuunas,
BTOpUYHAs U TPETUYHAs] CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUU Ha OEKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpaICHUN:
HaOJII0JICHHE U OMMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypallusi OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMouieKkyJIsipHbIe COeINHEHNS

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPETHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHS.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanusi MeXMpeIMETHBIX CBS3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 kacce OCyIIECTBISIETCS 4Y€pe3 HCIOJIb30BaHUME KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTAEIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpPHSs, aHAIW3, CHHTE3, KiacCHu(UKaLMs, MEPUOINIHOCTh, HAOIOCHHE,
M3MEpeHHEe, SKCIIEPUMEHT, MOJISTHPOBaHUE.

®dusuka: wmaTepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKya,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BeIIeCTBa, GU3NUECKUE BETUUYNHBI U €AMHUIIBI UX U3MEPECHUS.

buonorus: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (O€NKU, YIJIEBOABI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE TTOPOJIbI, MOJIE3HBIE MCKOIIAeMbl€, TOILIHURBO,
PECypCHI.

TexHonmorusi: MOUIIEBbIE MNPOAYKTHI, OCHOBBI pPAalMOHAJIBLHOIO MHUTAHUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIC U KOCMETHYECKHUE TperapaThl, MaTepralbl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

12 KUIIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI 3JIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaIKs aTOMOB.

[Tepuonnueckui 3akoH u Ilepuonnueckas cucremMa XUMMHUYECKUX DJIEMEHTOB
J. 1. MenpneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U [lepnoandYecKol CUCTEMBI
xuMuueckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB XUMHYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPyIIaM U MEepUOaM.
3HaYeHUE NMEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHne BemniecTBa. XHUMHUYECKass CBA3b. BHUIbI XUMHWYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAasi W TOJISIpHAsi, MOHHAsA, MeTajmyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJE€HTHOM XUMHUYECKOM CBs3M (OOMEHHBI H  JIOHOPHO-
akIenTopHelid). BomopomHas cBs3b. BameHTHOCTh. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTUOHBI 1 AHUOHBI.



BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOWHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUN. Howmenxkiarypa
HEOPraHMYECKUX BEIIECTB. [ E€HETHYEeCcKas CBA3b HEOPraHWYECKHUX BEUIECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHX — peakiuid B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMHUHU. 3aKOH COXPAHEHHS] MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iInuHbIX (PakTopoB. OOpaTtumbie
peakunn. XuUMHYECKOe paBHOBecue. DAKTOPbI, BIUAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

DnekTponauTuueckas auccouuaius. CuiabHbIe B ciaadbie 3aekTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, IEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCNIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB WU HUX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproandeckas cucremMa XUMUYECKUX 3yemeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOMI0JCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOkKEHUE IEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, pEaKIUU HOHHOTO OOMEHaA),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3inuHbiX PaKTOPOB HA CKOPOCTH
XAMHAYECKOU PEAKITANY.

Pacuérnrpie 3anaun.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKHX pEAKUHH, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHHEM IOHITUA «MacCOBAs
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumms

Hemetannel. Ilonoxxenue HemetauioB B Ilepuoguyeckoil  cucteme
XuMHYecKuX sjeMeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUYECKHE CBONCTBA BAaKHEHIIMX HEMETAUIOB (TajoTeHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHSI) U UX  COEAUHEHHUM  (OKCHUIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenune meramnoB B llepuoguueckoit cucTeMe XMMHYECKUX
sanementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. OO0mue ¢usndeckue cBoricTBa MeTauioB. CrutaBbl METaJlIOB.
DIIEKTPOXUMHYECKUI Pl HAPSIKEHUN METAILIIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHMIIUX METAIOB (HATPUM, KaJIMil, KaJbIIHM,
MarHui, aJlOMAHHUHN, IIUHK, XPOM, KE€JI1€30, MEIb) U UX COSTUHEHUM.

OO6mue crnocoObl MoJiydyeHus MeTauioB. [IpuMeHeHHe MeTalnoB B OBITY U
TEXHUKE.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
M3yUYeHHE KOJUIeKIMU «MeTamiabl W CIUIaBbl», OOpPa3l0B HEMETAIOB, pPELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHHEe M OINUCAHHE JEMOHCTPALMOHHBIX U
71a00OpaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJIIOB).

Pacuérneie 3anaun.

PacuéTtel mMacchl BemiecTBa WM 0OBbEMA ra3oB M0 HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB,
pacy€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumMum B oOecniedyeHHH SKOJIOTHUYECKOM, SHEPTeTUUYECKON U MHUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIbHBIE
MaTepuaabl, KOHCTPYKIHOHHBIE MaTEpualbl, KpacKH, CTEKJIO, KEepamuKa,
MaTepuabl IJs JJNEKTPOHUKH, HAHOMATECPUAIIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: NpPaBWJIA HCIOJB30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MmpaBuia OE30MaCHOTO MCIOIb30BaHUS IpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HM.

MexrnpeaMeTHbIe CBA3HU.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  HU3yYeHUM  oOmel
HEOpPraHMYEeCKOW XUMUH B 11 Kacce OCyIIECTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TIOHSATUM, SBISIONIUXCS
CHUCTEMHBIMU JJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccu(pukaus, TM[epUOJUYHOCTh, HaOIIO/ICHHE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusmka: MaTepus, SHEPTH, Macca, aToM, AJICKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOT, PAMOAKTHBHOCTH, MOJICKYJIa, SHEPTETHUCCKUI YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSHHE BEIICCTBA, (PM3UYCCKHE BEIWYMHBI M SAUHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kmeTrka, opraHusM, JKocucTema, Oumocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIC ITOPOJIBI, MOJIC3HBIC UCKOIIAeMbIE, TOTLIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHUUYECKAsT MPOMBINUICHHOCTh, METAJLTYpPTrHsi, MPOU3BOICTBO
CTPOMTEIIPHBIX MAaTEPHAJIOB, CEIbCKOXO3SHWCTBEHHOE IIPOM3BOJICTBO, IIHINEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTHUECKass  IPOMBIINIICHHOCTh,  IPOM3BOJICTBO
KOCMETUYECKHX TMpEernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHANIOB,
AICKTPOHHAS IMPOMBIIIUICHHOCTH, HAHOTEXHOJIOT HH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyy4arolmuMuUCs TporpaMM CpeaHero ooOimero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMEeTHbBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  njist
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTpaMM CPEAHEro OOIIEro
00pa3oBaHuUs SIBJSETCS CUCTEMHO-AESATEIbHOCTHBIN MOAXO/I.

B CcOOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0111ero 00pa3oBaHuUs BbIJIEIEHBI CIEAYIOIIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOUUMHCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIIUU K O0y4EHHUIO;

[[€JICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HAa OCHOBE
KIJIFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIUIIUNA 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIUMXCSi PYKOBOJCTBOBATHCSI B CBOEH
JESATEIbHOCTU 1EHHOCTHO-CMBICTIOBBIMU yCTaHOBKaMH, MPUCYIIMMHU IIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujealaMyd POCCHICKOr0 TIpakAaHCKOrOo OOIIECTBAa, MPUHATHIMU B OOIIECTBE
HOpMAaMU U TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSA MpeaMeTa «XUMHs» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTUYECKON JesTeIbHOCTU
oOyyJaromuxcsl Mo peaau3aluu TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUSI 00YUYAIOIIMMUCA CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M TpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIbHOCTH TIPU CO3JaHUH
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCIEIUI0
OTCYECTBCHHOU XHMMUH;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B OOJIACTM TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJACHUM, KPOIMOTIMBBIX JKCIEPUMEHTAIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TMOJYYEHHHU M TOCIEAYIOIIEM
aHanu3e uHpopMaIuM O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOU OTECYECTBEHHOU
XAMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyalluH, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIUA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME IIOCIEACTBUU ITHUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl [IEHHOCTEN 3J0pOBOrO H Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCIEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (yHoTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-UCCIE0BATEIbCKOM
NEeSATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BUAax
eI TSIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTH€ B pEIICHUH MPAKTUYECKUX 3ajay
COITMAJIbHOM HAMPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);



MHTEpeca K MPaKkTUUeCKOMY M3Y4YEHUIO Mpodeccuid pa3iuyHoro poaa, B TOM
YuUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaeKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKU 1€JIeCO00pa3HOTr0 OTHOILICHUS] K MPHUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHMMAHUS TJIO0ATBHOIO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pelIeHrs BONPOCOB PaAllMOHAILHOTO MPUPOOTIOIb30BAHHUS;

AKTUBHOTO HENPUATHS JEUCTBUN, NPUHOCSAUIUX BpPEA  OKpYKalolleu
MPUPOJHON Ccpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPHUSATHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JEeSATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemohobuu;

7) 1eHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl cHenuUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
(GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIILJICHUS, CO3JIaHUH LEJIOCTHOTO
MpECTaBICHUS 00 OKpYKAIoIlleM MUpE KaK O €IUHCTBE MPUPOJBLI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOM
IUBWIN3AlMU: B €€ TyMaHUCTHYECKONW HAMNpaBICHHOCTH U BaXXHOM pOJIH B
CO3/IJaHUM HOBOM 0a3bl MaTEpUAIBHOU KYJIbTYPhI, pEIIEHUH TI100abHBIX MTPOOIeM
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — ChIPHEBOM, SHEPreTUUYECKOU, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00E€CICYEHUU YCIOBUU
YCIEUIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHOM KU3HU KaxXJAOro dJIeHa
00IIecTBa;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHHMAaHUS CYIIHOCTHU METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh



MoJlyyaeMble 3HAHUS JIJIsl aHaIu3a U OOBSCHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKON AeSTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpyJla B pa3iuyHbIX chepax npodhecCHoHAIbHOM
NESATENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEAHEro 00IIeTo 00pa30BaHUsl BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa € CHCNU(PUKY METONOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHSs, SBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIN (DAKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCaIbHBIC Y4eOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHUKATHBHBIC,

pEryJISTUBHBIE), obecrieunBaroIIe dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH U COLIMATIbHON KOMIIETEHIIUN 00YUarOIINXCs;
CIIOCOOHOCTH 00yUarmmnXxcs UCII0Ib30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHON U COMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JTCVUCTBUSMU.

OBiagenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHbIMHU
NefiCTBUSIMM:

1) 0a30Bble JJOrHYecKue AeCTBUS:

CaMOCTOSITeTbHO  (hopMynupoBaTh U aKTyalIH3UupoBaTh  MOpoOJIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpPENEHATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS AJIsI OOBSICHEHUS OTJIETbHBIX (PAKTOB U
SIBJICHUU

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KIAcCU(PUKAIIUU BEIIECTB U
XUMUYECKHUX PEaKIUif;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCyXJCHUS (MHAYKTUBHbIC, JACAYKTHUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYUS B PacCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSIThH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMble B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUSI — XUMUUECKUN
3HaK (CUMBOJI) DJJEMEHTa, XUMH4YecKass ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIIeHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITH HA3BAaHHBIE MOJIEIbHBIE MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKHIE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMUUYECKUX
pEeaKLHnii;

dhopMyIHpOBATH IEIU U 3a/1a4U HCCIIEI0BaHUs, UCIIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Ji1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUTAHUPOBAHUS U  TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHUSI HAOMIONATh 32 XOJ0M
MpOIECCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (QopMyIupOBaThH
000011IeHNS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUA,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJACIAHHON padoTe;

MpUOOpeTaTh OMNBIT YUYEHHYECKON HCCIENOBATENbCKOM W MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJOB pEIICHUsI MPAKTUYECKUX 3a/lady, MPUMEHEHUIO pPa3IuYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHanmu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (PopM
MpeJICTaBIICHHUS, KPUTHYECKU OILICHUBATH eé JIOCTOBEPHOCTD u
HETPOTUBOPEUUBOCTD;



(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpMAllUM, HEOOXOAUMOW JJisI BBIMOJHEHUS] YYEOHBIX 3ajad
OIIPEIIEIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpEACTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AMArpaMMbl, TAOJIULIBI, PUCYHKU U JPYTHUE);

WCIIOJB30BaTh HAYUYHBIM SI3BIK B KayecTBE CpeACTBa mOpu padboTe C
XUMUYECKOW wuH(OpManueit: MNpuUMEHSATh MeXnpeaMeTHble (dusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJibl, aOOpeBUATYpbl, HOMEHKIATYPY;

UCIOJB30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMUECKHE CPENICTBA
HarJIsTHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKIaeMOW TeMbl B XOJI€ UaJIora W/Uin
JTUCKYCCUHM, BBICKa3bIBaThb  HUJeU, (OPMYJIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMed pe3ybTaTOB MO3HABATEIBHON NESITEIHHOCTH,
MOJTYYE€HHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOTHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3alu y4eOHOro mpoekTa u (GopMyJIUpPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIEAOBAHUNM MyTEM COTJACOBAHMS MO3UIUMA B
X0J1€ 00CYX/IeHUSI 1 00OMEHAa MHEHUSIMH.

OBJajleHNe YHHBEPCAIbHBIMH PEryJSTUBHBIMHU J€iiCTBUSAMMN:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, Ompenensis €€ [eau M 3aJadyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBAaTh MpeAjiaraéMblii  aJlropuT™M JACHUCTBHUIM Mpu
BBITIOJTHEHUHU Y4Ye€OHBIX UM HCCIENOBATENbCKUX 3aJa4y, BbIOMpaTh Haumboliee
3¢ (eKTUBHBIN €MOCO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHHMM O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

11 KUIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTPaXKaroT:

cOpMHUPOBAHHOCTh  TNPEJACTABICHUM O XUMHYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHHBI MHpA, POJM XHMUUA B TIO3HAHWUU SIBICHUMU



npuponabl, B (GOPMUPOBAHMU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIEHUs TPAKTUYECKHUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XWMHMYECKHX  3HAHUW, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIINE MOHATHS (XMMHYECKHMH JJIEMEHT, aTOM, D3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJIAPHBI O00BEM, YIVIEPOAHBIM CKeNeT, (QYHKUMOHAJIbHAs TPy,
paguKal, U30MEpPHsl, H30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOPOA U a30TCOACpXKalUe COECIUHEHUs, MOHOMEp, IIOIUMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNU); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3BIK XUMHUH; MHPOBO33PEHYECKUE 3HAHUS,
JeXalnme B OCHOBE NOHMUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX
ABJIICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30IaCHOM HCIIOJIb30BaHUHM BAKHEWIIMX OPraHWYeCKHX BEUIECTB B OBITY U
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAHNHU COCTaBa, CTPOCHHUS ¥ IPEBPALIECHUN OPTaHUYECKUX COCAUHEHNN;

c()OPMHPOBAHHOCTh YMEHHMM HCIOJIb30BATh XMUMHYECKYI0 CHMBOJIUKY JUIS
COCTaBIICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKUX BEIIECTB W YpPAaBHEHUW XHUMHYECKUX PpEaKIUU,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB ISl WUIFOCTPALUHA HX
XUMHAYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh NPHUHAMIEHKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIACcCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCOoJepKallue
COEJIMHEHHUSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb MM HAa3BaHUS 110
cucremarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHMYECKUX BELIECTB (ITUJIEH, MPONMWJIEH, AalleTHIIEH,
ATUJICHTJIMKOIb, TIULEpUH, (peHois, (hopManbaerui, aneTaiblIeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJIESMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
($pyKTO3a, Kpaxmall, HeJUII0JI03a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHUAbl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COETUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSA NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 11t 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢uznyeckre M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH PpPa3TUUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, MPOMWIEH, alleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ], STAHOJ, STUJICHIJIUKOIb,
TJIMIEPUH, (PEHOJ, alleTaIbAETU]l, MypaBbUHAs M YKCYyCHas KHUCJIOTHI, TJIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUN ¢
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
ChIpbsi (HeTh, MNPUPOAHBIN Tra3, YyTrojb), CIHOCOOB UX MEepepadboOTKH U
MPaKTUYECKOE MPUMEHEHHUE TPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00b€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM IPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM IPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCTIOIb3YEeMbIX B XUMUHM MPU U3YUECHHUH BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOMI0AeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOII0O/IaTh MPaBUIa MOJIb30BaHUS XUMUYECKOM
MOoCyIol U J1abOpaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIOIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEUIECTB MPU HATPEBaHUU, MTOJTYUYCHHE
ATUJIEHA U W3Yy4YEHHE €ro CBOWMCTB, KA4eCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEILIECTB, JCHATypalus OCJIKOB MPU HArpeBaHUU, IBETHBIE pPEaKIUU OEIKOB) B
COOTBETCTBMM C TpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMU U JIa0OpPaTOPHBIM O0OpPYJOBAaHHEM, NPEACTABISATH PpPE3yJIbTaThl
XUMUYECKOTO SKCIepuMeHTa B (GopMe 3alucCHh ypaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
uHdopmaruu, UHTEpHET U IpyTrux);



chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  SKOJIOTHYECKH
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHMUSI CBOETO 3I0POBbS M OKPYKAlOLIEW NPUPOJHOM Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BelllecTB, MoHuMasi cMbica nokazarens [1JIK, moscHsATs Ha mpumepax CrHocoObI
YMEHBIICHUST W NPEAOTBPALCHUS HX BPEOHOIO BO3JCHUCTBUS Ha OpPraHU3M
YEJI0BEKA,

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL  CIIETIBIX M CIa0OBUIAIIMX OOYyYarolMUXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
12 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOECHHUS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOOpMHUPOBAHHOCTh  TPEJACTABICHHI: O XUMHUUYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (GOPMUPOBAHMU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIlIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BIIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOTOJIATAIOIINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
AJEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJOPOIHAS ), KpUCTAIIIMYECKas pEIIETKa,
TUNBl  XUMHYECKHX  pPEaKIUH, PacTBOpP, DIIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAST JUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiny, XUMUYECKOE pPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTHU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBIICHUH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4EHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  YpaBHEHUN  XHUMHYECKUX  PEAKIIUM,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblii ra3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, MUTHEBAs COJA, MTUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsl, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAas, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUI;

c(hOopMUPOBAHHOCTD YMEHHUM yCTaHaBJIMBATh MIPUHAJITICAKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpeAeTIEHHOMY Kiaccy/TpyIre
COeIMHEHUN (MPOCThIE BEMIECTBA — METAJJIbl MU HEMETAJIbl, OKCUJbI, OCHOBaHUS,
KHUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI paCKpBIBaTh CMBICH MEPUOIUYECKOro 3aKkoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuoaoB Ilepuoandeckoit cucTembl
xumuueckux snemeHtoB JI. M. MenneneeBa, ucnoib3yss MOHSATUS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUUECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX JIEMEHTOB U UX COCIUHEHUM
o nepuojaaM u rpynnam llepuoanueckoi cucteMbl XUuMHUECKUX deMeHToB /. 1.
MeHnpeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMUYECKUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHWE T€HETUYECKOW CBS3UM MEXJYy HEOPraHWYeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIMU IO
pa3IMUHBIM TPU3HAKaM (YUCITYy U COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
addekTy peakuru, U3MEHEHHUIO CTEIEHEH OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YpPaBHEHUS PEAKIUU pPa3IUUYHBIX
TUIIOB, TOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKlMii HOHHOTO 0OMEHA, YUYUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
Ka4eCTBEHHBIA COCTAB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPacClO3HABAThH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUW paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctaus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JeXalyue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMUIAX U
AKOJIOTMYECKUX MPOoOIeMaxX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JI0Js BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMHUUYECKUX PEAKIUSIX, MACChl BEIllleCTBA WU 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YUYaCTBYIOUIUX B PEAKIIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHU COOII0O/IaTh MPABUIIA MOIB30BaHUS XUMUYECKOM
NOCYJIOl M J1abopaTOpHBIM OOOPYJIOBAaHHMEM, a TakKe IpaBuia OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIHSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATh XUMHUYECKUI
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCHA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
ONpEJENEeHNE Cpeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOU pEaKIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PeaklMu Ha cylbdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamey u «HeMmeTtaiib»y) B COOTBETCTBHUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH MPU OOpAILEHNUHU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYJOBaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuil U (opMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIuu, UHTepHeT u 1pyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  SKOJIOTHYECKH
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHMUSI CBOETO 3I0POBbS M OKPYKAKOILIEH INPHUPOAHOM Cpeabl, OCO3HABATH
OMACHOCTh BO3JICUCTBHS HA KUBBIE OPTaHU3MBI ONPENCIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mOpuMepax CrIocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEAHOIO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIO3HAHUS BEUIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL  CIIETIBIX W CIa0OBUIAIIMX OOYyYarolMuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE

11 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pasnea 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no paszneny 3
Pazpnen 2. YriaeBoaopoabl
2.1 IIpenenbHbIe yIiIeBOAOPOABI — AJIKAHBI 2
9 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKaINEHbI, aJTKUHBI
23 ApoMaTndecKkue yriieBoaoposl 2
54 IIpupoaHbIE HICTOYHUKH YITIEBOJLOPOIOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pa3znen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNUsI
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrinesoasl 3 1




Hroro no pasneny

13

Paznen 4. A3oTconep:kaniue opraHu4ecKue coeTHHEeHHsI

4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3
Hroro no pazneny 3
Paspnen S. BeicokoMoJIeKy A pHbIE COeUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




12 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemeHToB /1. . MenaeneeBa
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BCIIECTB
1.3 XUMHYECKUE PEAKLUU 6 1
Hroro no paszneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Merauibl 1
2.2 Hemeramnsl 1
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX )
' BCIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuUMHS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero U3YyYeHHs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
IIpeamer opraHn4ecKoi XUMHH, €€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 04.09.2023
Teopust CTpOEHUS OPTraHUYECKUX
2 coenunennit A. M. Bytneposa, eé 1
YHICPORa, 11.09.2023
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o KiraccuuKauu
opraHumyeckux BeuiectB. Homenkinarypa
3 1
(cucremaTuyeckas) U TpUBUAIbHBIC 18.09.2023
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTMUECKUHN PsijL 25.09.2023
5 MeraH u 3TaH — npocTenmne 1
MpEeACTaBUTENH AJIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
POCHHE, 09.10.2023
DTUJIEH U TPOIUJIEH — MPOCTeHIIne
7 1
MpEeACTaBUTENHN AJIKEHOB 16.10.2023
2 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3yUYE€HHUE €TO CBOMCTBY
9 Ankanuensl. byraauen-1,3 u 1
MeTunoyTanuen-1,3. [lomyuenue




CUHTETUYECKOIO KayuyKa U PE3UHBI

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMUYECKUH Psil. ALIETHIIEH —
MIPOCTEUIINN NTPEACTABUTENb AIIKUHOB

1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIXy0N. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsi3b yIiIeBOJOPOAOB,
MIPUHAUIEKALTUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE
rassl, He)Th M MPOAYKTHI €€ mepepaboTKu

16 Konrponbnas pabota no pazaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHsble CIUPTHI: 3TUICHIIIUKOIIb U
[JILEPHUH

19 @DeHOII: CTPOECHUE MOJIEKYJIBI, (PU3NYECKHE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anprerupl: popmManbaerus u
aneTanpaeru]. AeToH

21 OHOOCHOBHBIE IIpE/ieNIbHbIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHas U YKCyCHast




[Tpaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE AEeHCTBHUE
CroxHble 3(UpbI KaK MPOU3BOHbIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
3¢upoB

26 XKupsl: TMIPOIN3, IPUMEHEHHE,
OuosIornuecKas poJib KUPOB
VYTraeBosl: cOCTaB, KiaccuuKanusi.

27 Baxueiiue npeactaBUTeNu: TIII0K03a,
¢bpykTo3a, caxapo3a

)% Kpaxmai u nemironosa Kak IpupoHble
MIOJINMEPBI
KonrponsHas pabota no pazaeny

29 «Kucnopoaconepxaiinue opraHuuecKue
COEIUHEHUS»

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE

31 OpraHUYECKUE COCAUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapt

19 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

1 OcHOBHbIE IOHATUS XUMHUH

BBICOKOMOJIEKYJIAPHBIX COCUHEHUN




34

OcHOBHBIC METOJbI CHHTEC3a

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN.

[InacTMaccsl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




12 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTryparysi aToMOB

Ilepuonnueckuit 3akoH u [lepuoanueckas
cHCTeMa XUMHYeCKHuX 3aemMeHToB /. H.
MeHeneeBa, ux CBsi3b C COBPEMEHHOU
TEOPUEU CTPOCHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX BJIEMEHTOB 1 UX COSIMHEHHUH 110
rpyIIaM U nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB [[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CrpoeHue BeniecTBa. XUMUYECKasi CBA3b, €€
BUJIbI; MEXAaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BonopoaHas cBs3b

BasieHTHOCTb. DNEeKTPOOTPULIATETEHOCTD.
CreneHb okucicHus. BemlecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 10115 BEllIeCTBa B pacTBOpE




Krnaccudwukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coeuHeHui. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuui B
HEOPraHUYEeCKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE pPaBHOBECUE

10

[Ipaktuyeckas pabora Ne 1. «Brnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

OnexTponurnueckas aquccouuanus. [lonstue
0 BogopoaHoM rnokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHMYECKUX BEIIECTB

12

OKUCINTENEHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitie 00 3nmexTponnze
pacIIaBoOB U PACTBOPOB COJIEU

13

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHUU»

14

Meraubl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01IMe PU3NIECKUE CBOWCTBA
METaJIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUN METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HaTpuH, Kajaui, KaablUid, MarHui,
QTIOMUHUN) U UX COSTUHEHUHN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[TpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 334a4 110 TEME
«Meramns»"

20

Hemeranel, uX oJ0XKEeHHE B
[lepronnueckoil cucteMe XUMUYECKUX
anementToB . 1. MeunneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

DU3NYECKUE CBOKMCTBA HEMETAILIOB.
AnnoTponus HEMETAIOB (Ha IpUMEpe
KHCIIopoJ1a, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COCIMHEHUN

23

XuMuUecKre CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPOAA, KPEMHHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNEe Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN

26

O0001IeHME ¥ cUCTEMAaTU3aLUs 3HAHUI 10




teMme «Hemeramiery. Beraucnenus o
YPaBHEHUSIM XUMHUYECKHX PEAKLIUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Ipaktudeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME 1
"Hemeramnsl"»
Konrponsnas padora no remam «MeTauiby

28 u «Hewmeramney/Beepoccuiickas 1
poBepoyHas pabora

79 Heoprannueckue 1 OpraHn4ecKre KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTtepHbIe HEOPraHUYECKUE U

30 opraHudeckue coeuHeHus. I'enernueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BELIECTB
Ponb xumum B ob6ecrieueHNH SKOJIOTHIECKOH,

31 JHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEAULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHLUIIAX IIPOMBIIICHHOIO MTOJIyYeHUS 1
BAJKHEWILINX BEIECTB

33 YenoBek B MUPE BELLECTB U MATEPHAIIOB 1

34 XHUMHUA U 300pPOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






