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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oO0uero ooOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraneHHeix B DegepanbHOM  T'OCYIApCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerum pa3sutus Bocnutanus B Poccuiickoii @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oOwielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHHUKAMU
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHe OOydYaIOIIMXCS Ha
YpOBHE cpeaHero o01ero 00pa3oBaHus CpeACTBAMHU YIEOHOTO MpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpamMMe IO XUMHH C
yuéToM crneuuUuKy HAayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4€TOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBWJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBLHOIO HAYYHOT'O MBIILUJIECHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpPE KaK O €IHHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpPMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAKOUIErO0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelIeHue
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpenenEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Ipe/ICTaBlIeHUH O CTpoeHuH BelecTB. CBeAeHUs 00 M3ydaeMbIX B Kypce BeIecTBaxX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OopraHM4ecko — XMMHUH ~ MOJy4arT  pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUNA Marepuan u (DAKTONOTHYECKHE CBEJAEHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 kmaccoB asemeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHON U MPAKTUYECKON JEATEIBLHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKE€HUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUYECKUX TMPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U IPUMEHSTH €€ TSl TOTIOTHEH Usl 3HAaHUH,
pEelIEHNs UHTEIJIEKTYabHBIX U OKCIIEPUMEHTAIBHBIX NCCIIE0BATENbCKUX 3aa4. B
[EJIOM COZIepKaHue y4eOHOTOo mIpenMeTra «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCI MUPOBO33PEHUYECKON OCHOBBI
JUIT TIOHUMaHusi (QuiIocoPCKuxX uaeH, TaKuX KakK: MaTepuagbHOE €IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUMN TyTEM SKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTUYECKUX MpobIieM, a
TakKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJOB.

B numane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIM3ALUU
oOydJaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIbl K OMPEIEICHHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX ICUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOiieM, TIOWCKa, aHaiu3a W 00paboTKu
uHopMaIK, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OIbITa TPAKTUYECKON U
HCCIIEIOBATEIBbCKOM JEATEIIBHOCTH, 3aHUMAIONIEHd BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHuWs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa30BaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIE W3YyYEeHUsS IMpPEIMETa HANPABICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIEN W3ydeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKMX 3HAHUM KaKk  BaKHEUIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHHUI
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B porpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPEToaBaHuy XUMUH B OOJIbIIEH CTENIEHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE  COJEpKaHus OOydYeHHs, OPHEHTHUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
NPAKTUYECKUX 3a/a4.

B cBs31 ¢ 3THM 11pu U3yueHun npeaMera « XUMus JOMUHUPYIOIEe 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NMPUHATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTU: PEIIeHUs mPo0sieM, MOMCKa, aHaian3a U 00paboTku WHQOpMAIInH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETHHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XHUMHH, a TAKXKE JJIsl OLICHKA C MO3ULHUA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
4eJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU JIJIs TIOMCKAa U aHallu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEJACHUU XUMUUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUM B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mmaHe cpenHero oOmero oO6pa3oBaHUS NPEAMET «XUMHUSI
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHHM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHuYecKuX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCcKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kinaccupukalnuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIeCTB U MaTepuajaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psANl. DTUJIEH U IPONUIECH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
IIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakUWu TUJIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALIEKANIUMUA K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxaenue. CnocoObl nepepadoTku HedTH:
MEePEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaauTH4YecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BELIECTB M HX IPEBpAICHUN:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuuu « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U IaJION€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuétnrle 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenpHble OMHOATOMHBIE CHOUPTHL. MeETaHOJ W JTAHOJ: CTPOCHHE,
bu3mdeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJIb W  TJHULEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOATOMHbIE cIUpThI). JleiicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYIbl, (GU3MYECKHE W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanbpieruji, aleTAIbIETUI: CTPOCHHE,
duznyueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICITUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBoaoB  (MOHO-, OuU- U
nojucaxapupl). ['Tr0k03a — IpOCTEUIINN MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KEeHHE TIII0KO03bl), HAX0XKJACHHE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas poJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3pl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsl pEaKIIMsI C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJiCHUE, HAOIIOJICHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomecTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Boruncrnennuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHCTIOTHI Kak aM(OTepHbIE OpraHudeckue coefuHeHus. dusnveckue u
XUMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha mNpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOJIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OCJIKOB:
TUIPOJIN3, IEHATYpallls, KaUeCTBEHHBIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIOICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOIeKYJISAPHbIE COeINHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U MOJIUKOHICHCALHSL.

OKCIEpUMEHTAIIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUN OPraHUYECKON XWMHUU B
10 kmacce oOCyIIECTBISIETCA Yepe3 MCIIOJIb30BaHHE KaK OOIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, MepUOAUYHOCTh, HAOII0/IEHHE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI NX U3MEPECHHUS.

buonorus: kierka, opraHusM, Ouocepa, oOMEH BEIIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: TMHUIIEBBIE MPOIYKTH, OCHOBBI PAIlMOHATBHOTO MHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTUYECKUEe YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucTeMa XUMAYECKUX 3JIEMEHTOB /],
. MenpneneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M Ilepumogumueckodl CHUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEIIECTB MO TPyNIaM H TepUoaMm.
3HaueHUE NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHUu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbeiil). BoaopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIHHOCTD.
Crenenb okucneHnus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAILUINYECKON PEIIETKHU.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudukanuss — XMMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pasziu4HbIX (pakTopoB. OOpaTuMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpalibHAs, EIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanusa Taonmi «llepuoanueckas cucrema XxumMudeckux snemeHntoB J[. U.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, OMpPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
paKkTUUeCKO paboThl «BinusHue paznuyHbIX (aKTOPOB HA CKOPOCTh XUMHYECKON
peaxkuumn».

PacuéTHble 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MMOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemetaimioB B Ilepuogmueckoid  cucteme
xuMudeckux saeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPOINHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTUHEHHM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTauioB. OO0mue dusndeckue cBoiicTBa MeTauioB. CIUIaBbl METaJIIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, allfOMUHUMN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWE W OINKMCAaHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAyYHBIX METOAaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB W MATEPUAIOB. BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMuKa,
MaTepuaibl JJIs BJICKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKHE W MUHEPAIbHbIC
yI0OpeHUSI.

XuUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEapaToB OBITOBON XMMHUU B
[IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHM4YeCcKor XuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamms, MEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, PAJJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3WUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MIPOMBINIUICHHOCTh,  (hapMaleBTHYecKas  MPOMBINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AUMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromMXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U NTPaBOIOPSAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U O3HABATEIBHBIX 3a/1a4, BHIOJHEHUN XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 NMO3HABATEILHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TIpaBUJI OE€30I1MacHOro OOpaIlleHus C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHDKCHUN XUMUU ISl
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpell OKpYyKaromen
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW WU COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LUMBWIN3ALNN: B €€ T'YMaHHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOM POJIU B CO3J]aHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
YCTEIIHOTO TPY/Ia M KOJIOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO WieHA OOIIECTRA,;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJISl aHAJU3a U OOBSICHEHUsI SIBIICHUN OKPYXKAIOIIero MUpa U



MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESTENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSM Tpy/Aa B paznuyHbIX chepax npodeccruoHaIbHOM
NEATEITbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpeIMeTHbIE Pe3ybTaThl OCBOCHUS y4eOHOTo mpeaMera «XHMHS» Ha
yYpPOBHE CPEJIHEr0 00Iero 00pa3oBaHus BKIHOYAIOT:

3HAYHMBIE IS dbopMHupOBaHUS MHUPOBO33PCHUS 00yJaroIIIXcsl
MEXTUCIMIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CIHCHU(PUKY METOJOB ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUs, SBIICHHE,
Ipollecc, CUCTeMa, HaydHbINd (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeAOBaHNE, HAOIOICHNE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4ueOHBbIC JeHCTBUS (IMO3HABaTENbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMH O0YyJarONUXCS,;

CIIOCOOHOCTH o0ydJaromuxcs HCIIOJIb30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MeranpeaMeTHbBIC PE3yibTaThl OTpPakalOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMHU
JIEUCTBUSIMU.

OBaagenue YHHBeEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJIbLHBIMH
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IPoOIIeMy,
BCECTOPOHHE €€ pacCMaTPHUBATh;

OTpENeNATh I JACATEILHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIHHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

HCIIOJIb30BaTh TPH OCBOCHUH 3HAHHMH NMPHEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEpPHBbIC NMPHU3HAKU TOHITHH M YCTAaHABJIMBATh WX B3aHMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS JJisl OOBSICHEHHS OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKIEHUsI (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSTENbHO TIPOTHO3MPOBATh €ro pe3ysbTaTr, (HOpMyIUpOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJA0B
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEJICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON JJisI BBINOJTHEHUS Y4YEOHBIX 3ajau
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE C XUMUYECKOU
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M  MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMEeH pe3yJbTaTOB IMO3HABATEIbHON JCATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenessss e€ Lend W 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IpeJylaraéMblii  alllTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b (PeKTUBHBIN CcrMoco0 WX pemeHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH I€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJI XMMHU B TTIO3HAHUU SIBJICHUN TTPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KyJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOJHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpallEHHAs), MOJIb, MOJSpHAas
Macca, MOJISIpHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, pPaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKaIlllUe COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJMHEHMS); TCOPUM U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PaKTONOrHMYecKue CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
PAKTUYECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATh XapaKTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHSA NPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPaBHEHUN XHUMHYECKUX peaKilui,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEUIECTB IO MUX COCTaByY U CTPOEHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUs OTHEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOMUIEH, aleTUJICH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHOoNI, (opMalbIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuiOyTaaueH-1,3, 6eH3051, METaHOJ, 3TAHOJI, TUJICHTJIMKOb, TJULEPUH, (PeHOII,
aneTagbJeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEaKIUi C UCIOJIb30BaHHEM
CTPYKTYPHBIX (pOpMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, YroJib), CIOCOOBI UX MEPEePadOTKU U MPAKTHUECKOE
IPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOMHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
MEeTOJaX HayYHOTO MO3HAHUS, UCIIOJIL3YEMbIX B XUMHUU MPU U3YUYCHUH BEIIECTB U
XUMUYECKUX SIBJIICHUN (HAaOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIIO/IaTh MIpaBUIiIa MOJIb30BAHUS XUMUYECKOM
nocyAaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBITIOJHATh XUMHUYECKHIM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArpPEBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TmMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
1a0opaTopHbIM  OOOPYIOBAHUEM, MPEACTABIATH PE3YJbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMHMCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK0 U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarm, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1enecooOpa3HoOro moBeJeHUS B OBITY M TPYAOBOM JESITENBHOCTH B LEIAX
COXpPaHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPALLCHUS KX BPEIHOTO BO3IECUCTBUSA HA OPraHU3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJICHUU TPUPOBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpeJIe;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30ToIm, s-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAsl PEIIETKA,
TUNBl ~ XUMUYECKHMX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
IJIEKTPOJIUTHYECKAsT JUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTePHBIC NPHU3HAKU TTOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATUS MPHU
ONMUCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBiicHUs (QopMyn BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cuctematnueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHAsI) B COCUHEHUSX, THI
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOrO BellecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsl, METAJUIMYECKas), XapakTep Cpeabl B BOAHBIX pacTBOpPax HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh PUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymme
COEIMHEHUM (ITPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHbIE THIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 14 mnepuonoB Ilepunonnueckoil cucTteMbl
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoONb3ysd MHOHATUSA «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB M MX COCAWHEHUM IO MEpUoAaM U
rpynmnam [lepuoguueckont cucteMbl XUMU4eCKUX 3eMeHToB /. M. Menneneena;

c(OpMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIAaTh CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXIAY HEOPraHUYECKUMHU
BEILIECTBAMHU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIIMPOBATh XUMHUYECKHE PEaAKIMH TI0
pa3IuMYHBIM NPHU3HAKAM (YUCIIYy M COCTaBy pEarupyrouluX BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS 3J€MEHTOB, 00paTUMOCTU
pEeaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMU COCTaBJISATh YPABHEHUS DPEAKIHUH pa3iIMyHBIX
TUIIOB, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUU UAYT 10 KOHIA;

cOpMUPOBAHHOCTh YMEHUN TPOBOJIUTH PEAKIHH, TOATBEPKAAIONINE
KA4EeCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILICCTB;



c(OPMHUPOBAHHOCTh ~YMEHHMH  PACKphIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
JTUX pEaKLuu;

c(OpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakluy OT PA3IMUHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XMMHUUYECKOTO0 paBHOBECHSI
B 3aBUCHMOCTH OT BHenIHero Bo3aeictBus (mpuniui Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMUYECKHE MPOLECCHI,
JIe)KalllMe B OCHOBE IIPOMBILJIEHHOIO IOJYy4YEHUsT CEpHOM KHUCIIOTHI, aMMMaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYyYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUN ra30B MPH
XUMHYECKUX PpEAKIMIX, MacChl BEUIECTBA WM 00bEMa ra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcC€ WU O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPIUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKkKe MpaBuiia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3okKEeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
ONPEAEICHUE Cpeabl pPacTBOPOB BEIIECTB € IIOMOLIBK0  YHHMBEPCAIBHOI'O
WHANKATOPA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlni,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
teMaMm «Metamie» u «Hemeramibl») B COOTBETCTBHM C IpaBUJIAMH TEXHUKHU
0€e30MacHOCTH NpU OOpPAIEHUH C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BaHHEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POPMYyITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pe3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
1eJeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IENAX
COXpPAHEHHMsI CBOEr0 3J0POBbS M OKPYXAIOIIEHM NPUPOJHOM Cpelbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MIPEIOTBPANICHHSI KX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIS  CIIEMBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
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MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ TIepepadOTKH

15

[TpupotHBIC HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MONyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponpHas pabota no pasaeny
«YTIIeBOJIOPOIBI»

17

Hpe,[[eJ'IBHLIe OJJHOATOMHBIC CITUPTHI:
MCTaHOJI 1 OTAaHOJI. BO,Z[OpO,[[HaH CBA3b

18

MHoroaToMHEIE CIINUPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPUH




19

@DeHOJI: CTPOEHUE MOJIEKYIIB,
¢bu3nyeckre 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerug. AlueTrod

21

OnHOOCHOBHBIE MPE/IENIbHbIE
Kap6OHOBI)Ie KHCJIOTBI: MypaBbUHAasA U
yYKCYCHas

22

[IpaxTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CreaprHOBas ¥ OJICMHOBAs KUCIIOTHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ uaponus
CJIOXHBIX 3(UpOB

26

Kupsl: runpoan3, npuMeHeHue,
Ouosoruueckas poJib KUPOB

27

VYrneBopl: cocTaB, KiaaccupuKarus.
Bakueiiue npencTaBuTeNN: III0K03a,
bpykTo3a, caxaposa

28

KanMa.]'I " ICJJIKOJI03a KaK IIPUPOAHBIC
TOJIMMCEPBI

29

KonTponpHas pabota no pazaeny
«Kucnopoacoaepskamye opraHu4eckue




coequHeHus»/ Beepoccuiickas
poBepoYHasi pabora

30

OO01as XxapakTepucTUKa
a30TCOIePIKAIINX OPTaHUIECKIX
coenuHeHut / Beepoccuiickas
poBepoYHasi pabora

31

AMWHBI: METHIAMWH W aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OPraHNYEeCKHUE COCUHEHUS, UX

ouonornyeckoe 3HaueHue. Ilentuan.

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

34

OcCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTmaccel, kKaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara usyyenus

naaHupyem
an

daKTnyecK
an

DJIEeKTPOHHBI
e uupposkie

o0pa3oBareJ

bHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTypaus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa, UX CBS3b C
COBPEMEHHOM TEOPHUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U
HUX COCMHEHUH IO rpynmnaM u
rnepuojiaM. 3HauYCHHUE
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XHMHUYECKHX 3JIeMEHTOB J[. M.
MeneneeBa B pa3BUTHUH HAyKH

CrpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOW CBSI3H.
Bopoponnas cBs3b

BanentHoCTE.
DNeKTpOoOTpULIATENbHOCTh. CTENEHb




okucienud. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUOHBIC
pactBopsl. MaccoBast 10J1s1
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHEHUH.
['eneTnueckas cBs3b
HEOPraHUYeCKUX BEIIECTB,
Pa3IMYHBIX KIJIACCOB

Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4ecKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U TPEeBpaIlCHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUAX

CkopocTts peakniuu. OOpaTumbie
peakiuu. XMMHYECKOE paBHOBECHE

10

[IpakTruueckas padora Ne 1.
«BnusHue paznuyuHbix GaKTOpOB HA
CKOPOCTh XUMUYECKOU PEaKIUN»

11

ONEKTPOIUTHYECKAs JUCCOLUALU.
[lonsTHE O BOIOPOAHOM IIOKA3aTEINEe
(pH) pactBopa. Peakunu noHHOTO
oOMmeHa. ['maponu3 opraHudeckux u
HEOPraHUYECKHUX BEILECTB




12

OKuCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonsitre 06 anmexTponmse
pacIiaBoB U pacTBOPOB COJIECH

13

KoHnTponsHas padorta 1o pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

MerTaiuisl, UX MOJIOKCHUE B
[Tepnoanuaeckoiil cucreme
XUMHUYeCcKnX deMmeHToB J1. Y.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIre
(uznueckue cBocTBa METaNIOB

15

CrutaBsl METAJUIOB.
DIEKTPOXUMHUYECKUIN P
HanpsHKEHUM METaIoB

16

XuUMHYECKHE CBOMCTBA BaKHEHIITHX
METaJUIOB (HATPUH, KaTui, KaabIlui,
MarHui, aJlOMAHHANA) U UX
COEeqUHEHNN

17

XUMHUYECKUE CBOMCTBA XpoMa, MeIx
U UX COEOUHEHUN

18

XuMu4decKkre CBOMCTBA IMHKA,
JKeJie3a U UX COeIUHEHUN

19

[IpakTuueckas paborta Ne 2.
"Pemienue skcriepuMeHTaIbHBIX
3aga4 no teMe «MeTtaisl»"

20

Hewmeranibl, ux mojoxxeHue B
IIepnoanueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.




MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS AaTOMOB

21

®uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AmtoTponusi HeMeTauioB (Ha
puUMepe KUCIOPOIa, CEPBI,
docdopa u yrinepona)

22

XUMHYeCKHe CBOMCTBA TaJIOTESHOB,
CEphl U UX COCTMHEHUI

23

XnMHudecKre CBOMCTBA a30Ta,
dbocdopa u ux coeTMHCHUI

24

XUMUYECKUE CBOMCTBA yriepoa,
KPpEMHUA U UX COG}II/IHCHI/Iﬁ

25

[IpuMeHeHne BaxKHENIINX
HEMETAJJIOB U UX COCAMHECHUN

26

O0001Ienre U cUCTEMaTH3AIUS
3HaHu# Mo TeMe «HemeTamibsn.
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTuueckas padota Ne 3.
«Pernrenne 3KCepUMEHTaATbHBIX
3aza4 o teme "Hemeramiel"»

28

KonTtponpHas paboTa o remMam
«Metamwaey u «Hemetamibl»

29

HeOpraHI/IquKI/Ie H OPraHnv4cCKuc
KHUCJIOTHEI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHUA




30

AmboTepHbIE HEOPraHUYECKHE U
OpPraHUYECKUE COCTUHEHHUS.
I'enernueckas cBsA3b
HEOPraHMYECKHUX M OPraHUICCKUX
BEIIECTB

31

Posbp xuMuu B oOecrieueHuu
HKOJIOTUIECKOH, YHEPTETUIECKOH 1
MUIIEBON 6€30MacHOCTH, pa3BUTUN
MCEOUITUHBI

32

[Ipencranenus: 06 0OMMUX HAYYHBIX
HpI/IHI_[I/IHaX HpOMI)IHIJ'IeHHOFO
nonyquI/m Ba)KHefIHII/IX BCIICCTB

33

UYenosek B MUpE BELIECTB U
MaTepHaoB

34

XUMUS U 3J0pOBbE YEIOBEKA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHUpPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHU B TO3HAHUH
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOM TPaMOTHOCTH, HEOOXOIUMOM JIst
pelieHus: MPaKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpenie

1.2

Brnanenne cucremModl XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIre MOHSITHS (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsT Macca, MOJISIPHBIM OOBEM, YTIIEPOJHBIM CKEJeT,
(GyHKIIMOHANbHAS ~ TpyIa, pagukail, HM30MepUsi, HU30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- H
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTHYECKd aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs); TEOPUU M 3aKOHBI (TeopHs
XMUMHUYECKOTO CTpOeHUsi opranuyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJYYEHUH U O€30MacCHOM
UCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKHX M OpPraHHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUW BBISABIATH XapaKTEepHbIE MPU3HAKU
NOHSTHM,  yCTaHAaBIMBAaTh HX  B3aMMOCBS3b,  HUCIOJH30BATh
COOTBETCTBYIOIIME TMOHATUS MPH OMHCAHUU COCTaBa, CTPOCHUS U

NpeBpalleHNl OPraHMYEeCKUX COECAMHEHUN

1.4

c(OPMHUPOBAHHOCTb YMEHHUM UCHOIB30BATh XUMUYECKYIO CHMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyn OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJIENIM  MOJIEKYJ
OpraHMYECKUX BEUIECTB M WUIIOCTPAllMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJA M a30TCOJEpIKAllie COSAWHEHHsS], BHICOKOMOJIEKYIISIPHbIE
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTE YMEHMSI TPUMEHSTH: TOJOKEHUS TEOPUHU
CTpoeHus opraHnueckux BemiectB A.M. ByriepoBa /i 0ObsiICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ¢ a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJ'IeKyJ'IHpHBIe COCIUHCHUA

2.1

ChopMHpPOBAaHHOCT, YMEHUN NPUBOJWUTH TPHUBHUAIbHBIC Ha3BaHUS
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOTHICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIerul, aleTaabIeTu/I,
MYpaBbHUHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasi KHCIJIOTa, TJII0KO03a, (pPyKTO3a, Kpaxmal, IeUTI03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKkue W XMMHYSCKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
MpOIMIICH, areTwieH, Oyramauen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ATHJICHTJIUKOJIb, TIMIEPUH, (DEHOJI, alleTaIbICTH/I,
MypaBbUHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIij03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHUA WIUIIOCTPUPOBATE F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIIMYHBIMU MpeaACTaBUTCILIMU pa3siInNIHbIX KJI1aCCOB
OPraHu4YCCKux BCIICCTB YPaBHCHUSAMHA COOTBECTCTBYIOIIHUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

24

ChopMUPOBaHHOCTb ~ YMEHMS  XapakTepu3OBaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM W MPAaKTUYECKOe IPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAyYHOTO TMO3HAHWS, MCIOJIb3YEMbIX B XHUMHH
MPU W3YYCHUW BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUE,  JIKCIICPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA ITOJH30BAHUS
XUMUYECKON MOCY/ION | J1abopaTopHBIM OOOPYAOBAaHUEM, a TAKKE
TpaBuJia OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpaIICHUs OPraHMYEeCKUX BEIECTB
NPy HArpEeBaHWM, TIOJYYCHHE OSTHJICHA W W3YYCHUE €ro CBOWCTB,
KAueCTBCHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB TIPU HArPEBaHUH, IIBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIECTBAMHU
U Ja0OpaTOpPHBIM OOOPYIOBAaHHEM; TIPEICTABIATH PE3yIbTaThl
XUMUYECKOTO  JKCIIEpUMEHTa B  (¢GopMe 3alluCh  ypaBHECHUM
COOTBETCTBYIOIIMX PEAKIUNA U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

34

ChopmupoBaHHOCTH ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHHUS  TIO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BElIeCTBA WJIM NPOAYKTa pEakluu MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKH  aHAJIM3UPOBAThH
XUMHYECKYI0 MH(POPMAIUIO, MOIYy4aeMyl0 H3 Pa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOJATh MpaBUIIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOETro 3JI0POBBbS U OKPYXKaIOIIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeeNEHHBIX OPTraHUYECKUX BELIECTB, TOHUMAsl CMBICIT TOKA3aTeNs
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpAIlMK), TOSCHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTEMOM XMMHMYECKUMX 3HAHUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHS  (XMMHYCCKUNA  JJIEMEHT, aToM,
JIEKTPOHHAST 000JI0YKa aroMma, s-, p-, d-DJIEKTPOHHBIC OpOUTATIU
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHWCJIEHUS, XMMHUYECKas CBSI3b, MOJIb, MOJIIPHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peaxui (OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHJIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), PaCTBOP, SJICKTPOJIHUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs UCCOLUAINSA, OKUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpHUS AIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.MI. MeHnneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTONIOTMYECKHE CBEIEHUS O CBOMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BOKHEHIIINX HEOPTraHUYECKUX BEIESCTB B

OBITY U IPAKTHUECKON JESITENbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISABISATH XapaKTepHbIEC NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHATHH, NMPUMEHSITH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHU; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHATHIMHU u MpeJICTaBICHUAMHU JIPYTUx

€CTCCTBCHHOHAYYHBIX IIPECAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHs BCHICCTB U
XUMHUYECKUX SIBJICHUMN (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacisiTb BAJICHTHOCTb UM CTCIICHDL
OKHCJICHUA XUMHUUYCCKUX 3JSJICMCHTOB B COCAWHCHUAX PA3JIAYIHOIO
COoCTaBa, BU/J XHMHUYECKOM CBA3HU (KOB&J’ICHTH&SI, MOHHAasd,
MCTAIINYCCKasd, BO,[[OpOI[HaSI) B COCOWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

L.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATh XapaKTEep CPCAbl B BOIHBIX

pacTBOpPaAX HCOPraHNMICCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIAaCCH(PHUIIMPOBATH  XUMHYECKUE
pEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyIOIINX
BEIIECTB, TEIUIOBOMY d(h(EeKTy peakuuu, H3MEHCHHIO CTETICHEH
OKUCJICHHST ~ DJIEMCHTOB, OOpaTUMOCTH  PEaKIMH,  yYaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISATh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHbIC YPaBHEHUS PEAKLHUIA
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPHIX 3THU PEaKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuu,
MOATBEP:KIAOLINE KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOPraHMYECKHUX BEIIECTB, PAaCIO3HABaTh OMNBITHBIM INYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHPOBAaHHOCTH YMEHHI PACKPBIBATH CYITHOCTH OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaknui

1.10

ChopMHUpOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMMHYECKON peaKklMH OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUH OOBSICHATH XapakTep CMEIICHUs
XHUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4YCCKasa XUMUA

2.1

CdopMHpOBAaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M  IPOrHOCTUYECKYIO

dbyHKIMH

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKT€pH30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX 2JJIeMeHTOB 1—4  mepuosioB
Ilepuoanueckoit CHCTEMbI XUMHYECKHUX  DJIEMEHTOB JI..
MenpeneeBa, UCIIOJIB3YS OHATHS «S-, p-, d-3TEKTPOHHBIE OPOUTAINY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB U UX COCIAMHEHUM MO MEPUOJAM U
rpynnam I[leppoandeckord cucTeMbl XMMHYECKHUX diaeMeHTOB J[.U.

Menneneesa

2.3

ChopmupoBaHHOCTH YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB Pa3TUYHBIX

KJIaCCOB, NOATBCPIKAATh CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNn4CCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

24

ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh INPUHAUICHKHOCTD
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K OIPEAEIEHHOMY KJIacCy
(rpynne) coenuHeHu# (IpOCThIE BELUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIL  cOCTaBJeHUs (OPMYNl BEHIECTB M YPaBHEHUH XUMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMUS OTHEIbHBIX HEOPraHMYECKHWX BELIECTB (yrapHbli ras,
YIJIEKUCHbIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepHU30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIIECTBOBAHHE I€HETUUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMM  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIIEpPUMEHT (pa3sio’KeHHEe TIEepOKCHIa BOJOpOJa B
MPUCYTCTBUU KaTau3aTopa, ONpeesieHue CPeibl pAaCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTh XWMHUYECKOM DPEaKIHH, peakliuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAJIbHBIX 3aa4
no Temam «MeTaiibl» U «HemeTasuibl») B COOTBETCTBUU C PaBUJIAMU
TEXHUKH O€30MacHOCTH NpU OOpallleHUd C BELIECTBAMH U
7a00paTOpHBIM  00OpPYIAOBaHHMEM;  MPEICTABIATH  PE3YAbTATHI
XMMHYECKOTO JKCIIepuMEeHTa B  (opMe 3aluCu  YpaBHEHHIA
COOTBETCTBYIOIIUX peakiuii u (GopMyIupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XUMHUYECKON TMOCYI0i M J1ab0opaTOpHBIM OO0OpPYJOBAaHHEM, a TaKKe
IpaBuIia OOpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIINIOJIHCHHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIMEC B OCHOBC NPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKKc C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHHLOMNAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIM XUMUU B TO3HAHUHU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHusT MPaKTUYECKUX 3a7a4 M SKOJOTHUECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMUMHUYECKYI0 MH(POpPMalMIO, MOIYyYaeMyl W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBaHHOCT, YMEHHH COOJIOAATHh MpaBUiia JKOJOTHYCCKU
1erecoo0pa3zHOro TMOBEAEHUS B OBITY W TPYAOBOM IESITEIBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXAIOLIEH INPUPOIHON

cpeb
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Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENeNEHHBIX BELIECTB, NOHWUMAs cMbIca mnokazarens [IJIK,
TOSICHSITh Ha MMPUMEpax CrocoObl YMEHBIIICHUS U ITPEIOTBPAILIICHUS UX

BpCIAHOI'O BOSHeﬁCTBHH Ha OpraHusM 4€JIOBCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TOHATHSI «MaccoBas JIOJs BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCCh
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IIPEBpAIlICHUA U COXPAaHCHUA OHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHMYeckOd XUMHUH: €€ BOSHUKHOBEHHWE, Pa3BUTHUE W 3HAYCHHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpOCHHUS OpPraHHMYECKUX

coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNIbl OpPraHMYECKUX BeIIeCTB. l'omoJorusi, u3oMepHs.
XHUMHYECKasi CBSI3b B OPraHWYECKHX COCAVUHEHUSX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeJMHEHHH (CUcTeMaTnyeckas) 1 TpUBHAJIbHbIE

Ha3BaHMS BaXKHCHIITHIX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpOoCTENIINe MPEACTaBUTEIN AIKAHOB: (U3NYECKHE M XUMUYECKHE CBOMCTBa
(peakuuu 3aMelIeHHs] W TOPEHUs), HaXOXKJEHUE B MPUPOJE, TOJyYeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psif. DTUIEH W MPONUIEH —
IpoCTEeHIlNe MPEACTABUTEIN alKeHOB: (pU3MYecKue U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUIPATALUU, OKHUCIECHUS U

MOJIMMEPU3AIHH ), IOJTyYSHHE U TPUMEHEHNE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKHEe CBOMCTBA (peakius noiuMepusanun). [lonydeHnre cHHTETHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOCHHA, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TUApUpOBaHUA, TaJIOTCHUPOBAHNA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMCTBA
(peaKI_II/II/I raJJIOorcCHUpOBaHUA U HI/ITpOBaHI/IH), MOJIy4eHHUEC U TPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TPUMCHCHHUC. TokcuuHOCTH
ApCHOB. I'enetnyeckas CBS3b MCKAY YIIICBOAOPOJaMH, IMPUHAMJICIKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBoaoponoB. IIpuponHbI ra3 M HOIyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenue. CriocoOsl mepepaboTKu HeTH:
IIEPETOHKA, KPEKUHI (TEPMUUYECKUM, KaTAIUTUYECKUil), nuponus. I[IpomykTs
nepepaboTku HeTH, X MPUMEHEHHNE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb U IPOYKTHI €ro MmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble ONHOATOMHBIE CHOUPTBL. MeETaHON MW 3TAaHON: CTPOEHUE,
(du3nyuecKkne W XUMUYECKHE CBOWCTBA (pEaKIHMH C AKTUBHBIMH METAJIIAMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJaMH CIUPTOB. J[€MCTBHE METaHOJIA U ATaHOJA HAa OPraHU3M YEJIOBEKa.
MHoOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TJIUIEPUH: CTPOCHHE, (HU3HUECKIE
U XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO MIEIOYHBIMH METaJUIaMH,
KaueCTBEHHAsl peaklusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE HA OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHosI:  CTPOCHHE MOJICKYJbI, (U3NUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts ¢penousa. [Ipumenenue henona

3.3

Anpaerunibl ¥ KeToHbl. DOpMabIETH I, alleTadbACTU/l: CTPOCHUE, (HPU3UIECKUE
U XMMHYECKHE CBOWCTBA (pEakIWM OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), TOJy4YeHHE U IPUMEHEHNE
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OHOOCHOBHEBIC TpeNeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHAS
KHCJIOTBHI: CTpOCHHE, (PU3NUYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYCHUE M TPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3QUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uapomms xxupos. [Ilpumenenune xupos. bruosorudeckas posb

KUPOB

3.6

VYrneBopl: cocTaB, KIacCH(pUKAIUs YTIEeBOAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelimii MOHOCaxapHl: 0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
¢dusnyeckue M XUMHUYECKHUE CBOKMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
memu(Il), oxuciaeHme amMMuUayHBIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHHE,
ouonorudeckas poib. Potocunte3. OpykTo3a Kak U3oMep riaoko3bl. Kpaxman
U IeJUTI0NI03a KaK MPUpPOAHbIe ToauMepbl. CTpoeHre Kpaxmana U HENTI0N03bL.
Ouznyeckue M XUMHUYECKHE CBOWMCTBAa Kpaxmana (THIPOJHN3, KauecTBEHHas

peaxkuus ¢ H0JI0M)

A30Tconep>1<aume OpPTraHU4YC€CKUC COCANHCHUS




4.1

AMHHOKHCIIOTH KaKk aM(pOTEpHbIe OpraHuyeckue coenuHeHus. OU3nuecKkue u
XMMMUYECKHE CBOMCTBAa aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mnpUpoAHBIE BBICOKOMOJIEKYNIApHBIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWMCTBA OEIKOB:

TUApOJIn3, ACHATypalus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOIEKYIISIPHBIE COETNHEHUS

5.1

OcCHOBHbBIE TIOHSTHSI XUMHUH BBICOKOMOJICKYJIIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENEHb  MOJUMEPU3AIMHU,  CPEIHSSA
MoJekynsapHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnA U NOJIMKOHACHCAIHUA

5.2

DKCNEepUMEHTAIbHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEeBpallCHUI:
O3HAaKOMJICHHE ¢ oOpa3llaMi TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lofydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH meMeHT. AToM. SIapo aroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTuyeckue ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-ITI€MEHTHI.
OcoOenHoCTH pacnpeneneHus 3IeKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuoanueckuit 3akoH u Ilepuomnueckas cucreMa XUMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOro 3akoHa U [lepuoaguyeckoit cucTeMbl
xumMudeckux 3nementoB JI.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB M
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIIaM MU MEepUOJIaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XHUMHUYECKas CBsI3b. Bumabl XHUMHYECKOH CBA3H
(KOBaJ'IeHTHaSI HCIIOJIAApHAA MW TOJIsIpHAsA, HWOHHAas, MeTaHHI/I‘IeCKaﬂ). Hownsr:
KaTHOHBl M aHMOHBI. MexaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs13U (0OMEHHBIN U JOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O U HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKoH MMOCTOSHCTBA

COCTaBa BelllecTBa. THIIBI KPUCTATINIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUMNA KPUCTAUIMYECKOW pewerku. lloHsatne o aucnepcHsIX
cucreMax. VCTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 10JI1 BELIECTBA B

pactBope

1.6

Knaccudukarus HEOPraHUYeCKUX COCMHEHU . Homenkimarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumunueckass — peakuus.  Kiaccudukanus — XMMHYECKMX — peakiuii B
HEOPraHMYECKON U OPraHMYeCcKON XMMUU. 3aKOH COXPAHEHUS! MaCcChl BEILECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUU IPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOphI, BIMSIONME Ha

COCTOsIHME XuMH4ecKkoro pasHosecus. IIpunnun Jle [larense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciabble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHUCIAsA, HEUTpalibHAs, wieno4yHasd. Peakuuun

HOHHOTO 0OMEHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxenne HemetamioB B [lepuoaudyeckoil cucteMe XUuMHYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMEpEe KHUCIOpOoAa,

cepsl, hochopa u yriepoaa)

2.2

XWMHUYECKHE CBOMCTBA BAKHEHIINX HEMETAIOB (TaJOreHOB, CEphI, a30Ta,
dochopa, yraepoma W KpPEeMHHsA) W HX COCIUHEHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX KHCIIOT, BOJOPOIHBIX coenuHeHwmit). [IpumeHeHne

Ba)KHEHIIINX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxenne MeraimioB B llepuoandeckoid cucreMe XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTauioB. O0mue Gpuznueckue cBocTBa MeTaioB. CITaBbl METAIIOB.

DIEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIOB
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XHWMHYECKHUE CBOMCTBA BAKHEHWINIMX METAJUIOB (HATpUH, KaJlWi, KaJbIUH,
MarHui, aJllOMUHUH, [IUHK, XPOM, XKeJIe30, ME/Ib) U MX coeauHeHui. OOmue

CITOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'eneTnueckas CBs3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMICIKANIUX K PA3JTIMIHBIM

KJ1acCcaM

XUMHUS U )KU3Hb




3.1

Ponp xumuu B 00ecnedyeHHUU SKOJIOTHYECKON, DHEPreTHUECKON W MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHEI. [[oHATHE O HAYYHBIX METOAAX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiennst 06 0OMUX HAYIHBIX TMPUHIIAIIAX TPOMBIIUICHHOTO MOJIy4eHUS
BOKHEHIIMX BEHIECTB. YEIOBEK B MHUpPE BEIIECTB U MATEPHUATIOB: Ba)KHEUIIHE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl s JJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs
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XuMusi U 37I0POBbE HYEJIOBEKA: TMpaBUiia MCIOJIB30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO MCIOJIb30BAHUS IPEnapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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