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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTEbHOW TPOTrpaMMbl CPEAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeamera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanuu,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoin @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHUSs W TpPeOOBAHMI K YPOBHIO TIOJTOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanusyercs xumudeckoe oOpa3oBaHMe OOydaroIIMXCA Ha
YpOBHE cpeHero o01iero 00pa3zoBaHus CPpeACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yuéToM crneuuUuKy HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4€TOM OOLIUX LieJed U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poiib B
COBPEMEHHOM IMBWIN3AIMKU, B CO3JaHUU HOBON 0a3bl MaTepUalbHON KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJCTaBICHUsI 00 OKpY)XKarolleM MHUpe Kak O €IHHCTBE
IpUPOJIBI U YeNloBeKa, KOoTopoe (OpMUPYETCS B XUMHHM Ha OCHOBE NMOHUMAaHUSA
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOUIErO0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON OE30MacCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKM3Hb COIMYMAa, MPOJOJKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUS»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HEOpPraHWUYEeCKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUUW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHI0 Yy4eOHOro Marepuana # 0O0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
Npe/ICTaBIeHUH O CTpoeHUU BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4ecko — XMMHUU ~ MOJy4arT  pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEPBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIIUU.

[log HOBBIM yrjioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpWBaeTCsl W3YYEHHBIM Ha YpOBHE OCHOBHOTO OOIIETOo 00pa3oBaHUs
TEOPETUUYECKUA MaTeprall U (DAKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOrO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M MPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COZIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKUI W TNPUKIAJAHOW XapakTep. OTH
3HaHMS CHOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XUMHUU C APYTMMH HayKaMH,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHON U MPAKTUYECKON JEATEIBLHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U PUMEHSTH €€ 7S IOTIOTHEHU S 3HAHUH,
pEeUIEHNs NHTEIJIEKTYabHBIX U OKCIIEPUMEHTAIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHuEe y4eOHOTOo mIpenMeTra «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (GUIOCOPCKUX HJeH, TaKUX KakK: MaTepuaibHOE E€IUHCTBO
HEOPraHMYEeCKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHEM, TI03HABAEMOCTb IPUPOIHBIX SBJICHHUM ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmnaHe pewmeHus 3amad  BOCHUTAHUSA, pPa3BUTUS U COLMAIM3ALAU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHWsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JIEATEILHOCTH: pEIIeHUs MpoOiieM, IMOMCKa, aHaimu3a U 00paboTKH
uHdopMaIi, HEOOXOAMMBIX [UIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKON JEATEIIBHOCTH, 3aHMMAIOLIEH Ba)XHOE MECTO B IIO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa30BaHUs, TaK U HA YPOBHE CPEIHET0 o0IIero o0pa3oBaHusl, MPU ONPECICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeH HU3YYECHHUS MpeIMETa HamnpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3YyYEHUS
MPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOIUMBIX JJIsI TPUOOPETCHUS YMEHHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conep:kaTenibHas XapakTEepUCTHKA Ielel M 3a1a4 U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUHM C
HOBBIMH TPUOPUTETAMH B CHUCTEME cpeaHero oodmiero oOpa3zoBanus. CeroaHs B
NpEernoaBaHuy XUMHUH B OOJIbIIIEH CTENeH OTAAETCS MPEANIOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE COJEp)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEAIbHON KU3ZHU JIJISl PEIICHHUS
NPAKTUYECKUX 3a/a4.

B cBsI3u ¢ 3THM 1Ipu U3yueHUu peamMera « XUMUs JOMUHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

afanTamnys 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupOoBaHME  WHTEUIEKTYyallbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPUHITHIO T'PAMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE MJi1 Pa3IUYHBIX BHUAOB
JESATENBHOCTH: PEIICHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(OpMAaIUH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHMM XUMHH, a TAKXK€ JJIsl OLICHKA C TO3ULHUI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOT0
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW pOJM B PEIICHUH TI00AIBHBIX MpOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHUW IS TPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6riee yncIo 4acoB, OTBEAEHHBIX ISl U3YyUCHHSI XUMUHU, HAa 0230BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 yac B Heento).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHMYECKO XUMHMHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHuyeckux BemecTB. ['omornorus, wu3oMepus. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUIIINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U IPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



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

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh um €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs] BELIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U Pe3uHbl, Koyuiekuun « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJION€HOIPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuuu (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 OAHOATOMHBIE CHOUPTHL. MeETaHONT 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€  CIHUPTHL. JTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOATOMHbIE cIUpThI). JleiicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJCKYIbl, (U3UYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIUX KAapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

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

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojgoB  (MOHO-, OU- U
nojucaxapupl). ['Ir0Kk03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KeHHE TIII0KO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHNE, OMOJI0THYECKas PoJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

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

OKCMEPUMEHTAIBHBIE 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 TJUIEPUHA 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.

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

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHCTOTHI KaK aM(OTEpHbIE OpraHudeckue coeanHeHus. dusndeckue u
XUMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha mNpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOJIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHBIC DAkl Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEJIKOB MPH
HarpeBaHNM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJMMEPHU3ALUS U MOJIUKOHICHCALHSL.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHUS BEUIECTB M WX NPEeBpallleHUN:
O03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMETHBIX CBS3€U MPU N3YYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 MCIIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-



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, CUHTE3, KiIaccu(UKalus, NepHOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, SIKCIIEPUMEHT, MOJICITMPOBAHHE.

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

Bbuonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENMKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHomorusi: MUIIEBBIC MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBCHHBIC W KOCMETHYECKHE MperapaThl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMU4ecKkud anemMeHT. AtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTHUECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnonnueckuii 3aKoH u llepruoanyeckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOr0 3akoHa M Ilepuoanueckod CHUCTEMBI
xuMu4decknx nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BomopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTD.
Crenensb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MTOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[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 PA3JTUYHBIM KJIacCaM.

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€ 3aBUCUMOCTb OT pas3iudHbIX (hakTopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAasd, HEUTpaIbHas, IEJIOUHAs.

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
OMHCaHue JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iioKeHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, OMpPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
paKTUYeCKO paboThl «BrnusHue paznuyHbIXx (aKkTOpOB Ha CKOPOCTh XUMHUYECKOU
peaxkuumn».

PacuéTHble 3agaum.

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

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMu4deckux saeMeHToB [[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPOINHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTUHEHHM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX O0OJIOUEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, allfOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

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
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJNIOJEHWE M OINHWCAaHHE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIIUU BEIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPIeTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIMOHHBICE MaTepualibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs BJCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKHE W MUHEPAJIbHbIC
yIOOpeHUSI.

XuMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia O€30MaCHOT0 MCTIOJIb30BaHUS MPEapaToB OBITOBON XUMHUU B
[IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuU B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUW, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTE3a, 3aKOH,
TEOpHS, aHajiu3, CHUHTE3, KiIacCHPUKaIMs, MEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

du3nka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBIIINICHHOCTh,  (papMameBTHYecKass  MPOMBIIUICHHOCTh,  MPOW3BOCTBO
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 PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAJAUIUN 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYpPhl M CIIOCOOHOCTH CTABHUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCUHCKOTO TPaXKAAHCKOTO OOIIECTBA, MPUHATHIMU B O0OIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUs» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TMPAKTHYECKOW NEATEIbHOCTH
OOy4JaromuXCs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MTPaBOIOPSAIKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh WM MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIEecCY TBOpPUECTBA B 00OJIACTU TEOPUM U MPAKTHUYECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa 1 MO3HABATEILHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHATN3E
uH(OpPMaIIMH O MEPEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHMs, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUST TIpaBUJI OE301acCHOr0 OOpalleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOneHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymieil mpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JICUCTBUN, NPUHOCAIIUX Bpell OKpYyKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTU AKOJIOTHYECKOHN HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUS 00 OKPYXKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWJIN3ALMN: B €€ T'YMaHHUCTUYECKON HAITPABJIEHHOCTU U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaNbHON KYyJIbTYPBI, PEIICHUH TIOOATBHBIX MPOoOJIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUHN YCIOBHUI
YCTEIIHOTO TPY/Ja ¥ KOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAJIu3a U OOBSICHEHUS! SIBIICHUM OKPYXAIOIero Mupa u



MPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX 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 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cepax NpopeccuoHalIbHON
NEATEITbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHE CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNMBIC I (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOﬁ KapTUHBI MHpaA U CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyrI/Ie);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YueOHBIE
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4EOHBIMM  TTO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJHW3HWpPOBaTh  MPoOJIEeMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMHU LEJISIMH;

HCIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMu4eckas opmysia, ypaBHEHUE XUMUYECKONU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IMOMCKY METO/IOB PELICHHUS IPAKTUYECKUX 3a1a4, IPUMEHEHHIO PAa3JIMYHbIX METOIOB
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBbIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOpM
MPEJICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

UCII0JI30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTE C XUMUUECKOM
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU €iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWJACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pea3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOJIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIAacCOBaHUSA TMO3UIUN B
X071 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCAJTBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MpejiaracMblii  aJITOPUTM JIEUCTBUH TIPHU
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b (}eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHaln3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

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

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIY XMMHU B TTIO3HAHUU SIBJICHUN TPUPOJIHI,



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloOIMUe TMOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BbEM, YIIIEPOIHBIN CKeIeT, PyHKIIMOHATbLHAS TPYMIa, paJluKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKaIlllUe COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€301MacCHOM HCTOJB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU IEeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATh XapaKTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COEAUHEHNI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JI WJUIFOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINPEAEIEHHOMY
KJIAcCy/Tpynme COoeAuHEHU (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpIKaIlne
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIbHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITWICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIMIEPUH, (EeHON, (opMalbIeru, areTalbIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, IeJTI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PUBHUECKUE
M XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJICTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPOIMIIICH, alleTUIIeH, OyTanuen-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTIIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJerua, MypaBbUHAs U YKCYCHAs KUCJIOTHI, TII0K03a, Kpaxmal, IeJUTI0I03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBSI3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKIUid C UCIOIb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX MEPEePadOTKU U MPAKTHUECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEaKITUN);

chOpMHUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBIICHUN (HAOI0/ICHHE, N3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
pUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAo u JabopaTOpHBIM OOOpYIOBaHHEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpEeBpaIleHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUHU, TIOJTyUYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIUUA OEJIKOB) B COOTBETCTBHU
C TmMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
1a0opaTopHbIM  OOOPYIOBAHUEM, MPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpMEe 3alHMCH YpPaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN W
(dbopMynHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEJCTBA MAacCOBOU
uHdopmarmm, IHTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1eaecoo0pa3HoOro MOBEJAEHUS B ObITY W TPYJAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBbIE OPraHU3MBI OINPEAECIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPAILLECHUS KX BPEIHOTO BO3JCUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSIThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUsT MPAKTUYECKUX 3a7a4 M AKOJOTUYECKHU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CHUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALUIMYECKAs pEIIETKa,
TUNBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJIUTHI,
IJIEKTPOJUTHYECKAsT JUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanuyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HMCTOJIb30BAHWH BOXKHEHIIIUX HEOPTraHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBlicHUs (PopMynl BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3IUYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAsl, MOHHAs, META/NIMUECKasi, BOJOPO/IHAS) B COCTUHECHUSX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHAs,
HMOHHAs, METAJTTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeIeiaEHHOMY Kiaccy/rpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, Mcnoiib3ysd MHOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCAUHEHUH IO MEPUOJAM U
rpynmnam [lepuoguueckont cucteMbl XUMU4eCKUX 3eMeHToB /. M. Menneneena;

c(hOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXIAY HEOPraHWUYECKUMU
BEILIECTBAMHU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(DUIIMPOBATH XMUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIECMEHTOB, OOpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIISITH YpPaBHEHUS PEAKIUN pa3TUIHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, TPX KOTOPBIX 3TH PEAKUMH UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  paCKphIBAaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAaHOBUTENIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JeXalllkie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEpHOW KHUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITHS «MaccoBasi 10Ji BELIECTBA B PACTBOPE», 00BEMHBIX OTHOILIEHH T'a30B MPU
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3okKEeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAaCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlni,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBIE peaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE HKCIICPUMEHTATBHBIX 3a/ad 0
temaM «Metamibsl» U «HemeTamibl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POPMYyITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJAX
COXpaHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH MPUPOJHON CpeIbl, OCO3HABATH
OMAacHOCTh BO3JEHCTBHS Ha )KMBbIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHHS BEIICCTB H
XUMHYECKUX SBICHUM;

JUIS  CIIEMBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHble yrieBo10pOabl: AKEHBI, 6 1
AJKaJUEHBbI, AIKUHBI
2.3 ApoMaTHYECKUE YIIIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®eHon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrneBobl 3 2




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIJMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertanibt 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoapirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKON XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHnueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [lonyuenue 1

CHUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneruiieH — npocTteimmit
MPEeACTaBUTEb ATKUHOB

1 Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHbIle HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHoJ. BoopoaHas cBsi3b

18 MHoOroaTOMHBIE CIIUPTHI: ITUIECHTITUKOJIb
U TIIMIEPUH
@DeHOoI: CTPOCHUE MOJICKYJIBI,

19 (uznuecKkrue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHUE

20 Anbrerunsl: GopMaibaerua u

alcTaabACTUa. AI_ICTOH




21

OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[IpakTtuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpCACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

Crnoxubie 3(pUpbI KaK MPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupsr: runposns, NpuMeHeHue,
OuroJIoTHYECKasi pOJIb )KUPOB

27

VYrieBoapl: cocTaB, KjIacCU(pUKAITHSI.
Baxwueiinne npeacTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIII0JI03a KaK ITPUPOJHBIC
IIOJIMMEPEBI

29

KoutponsHas pabota no paszaeny
«Kucnopoacoaepkariye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHasi paboTa

30

OOmas xapakTeprcTHKa
a30TCOJIEPIKAIINX OPTaHHUYECKUX
coequHeHuit / Beepoccuiickas
poBepoYHas padboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH




AMHHOKHCIIOTHI KaKk aM(pOTEpHBIE
OPraHUYECKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3Hauenue. [lernrusl.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS

33 OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN

OcHOBHEIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHUYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COETUHEHUN
10 TPyMIaM U eproiaM. 3Ha4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudecknx daementoB .. MengeneeBa
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3u. Bogopoanas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukanus XuMHIECKIX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DNEKTPOTUTHUYECKAS TUCCOIHALINS.
[Tonsarue o Bogopoanom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metamisl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MeneneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01He
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUN) U UX COCTMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJIOKCHUC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKre CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IIpUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKHE CBONCTBA TaJIOTEHOB, CEPhI U
HUX COEINHEHUIN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u
UX COEINHEHUMN

24

XUMHYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeAUHEHUN

25

[IprMmeHeHre BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN




26

O00011IeHNE ¥ CUCTEMAaTH3aLIMs 3HAHUIH 10
TeMme «HemeTramnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsl"»

28

KonTtponsHnas pabota no temam
«Metamael» 1 «HemeTainsy

29

HeopraHquCKHe U OPraHn4cCKuec
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKreC OCHOBAHHA

30

AmpoTepHble HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponb xuMuu B o0ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUYeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOTYYeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCIICCTB U MAaTCPUAJIOB

34

Xumus u 310pPOBbLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHPOBAHHOCTH MPEACTABICHUI O XUMHUUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenue cucremMoll XUMHUYECKHMX 3HAHWUW, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSITHS (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YrIepOIHBINH CKEJET,
(GyHKIIMOHANbHAS ~ TpyIa, pagukail, HM30MepUsi, HU30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJEBOAOPOAbI, KHUCIOPOI- H
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTHYECKd aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XMMHUYECKOTO CTpOeHUsl oprannyeckux pemects A.M. byrneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK XUMUU, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJYYEHUH U O€30MacCHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUN BBISBJIATH XapaKTepHbIE MPU3HAKU
NOHSTHM,  yCTaHAaBIMBAaTh HX  B3aMMOCBS3b,  HUCIOJH30BATh
COOTBETCTBYIOIIME TMOHATUS MPH OMHCAHUU COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHUYCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOIB30BATh XUMUYECKYIO CUMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyn OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJIENIM  MOJIEKYJ
OpraHMYECKUX BELIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmMupoBaHHOCTH YMEHHI YCTAaHABIMBATH MPUHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COCIMHEHHS, BHICOKOMOJICKYISPHBIC
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI HPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opranndeckux BeuiecTs A.M. bytneposa ais oObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ¢ a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJ'IeKy.TIﬂpHBIe COCIUHCHUA

2.1

ChopMHpOBAaHHOCT, YMEHUN NPUBOJWUTH TPHUBHUAIBbHBIC Ha3BaHUS
OT/JEIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErHI, aleTaabIeTu/I,
MYpaBbHUHAS KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasi KHCIJIOTA, TJIIOKO03a, (pPYyKTO3a, 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,
MypaBbHUHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIj03a,

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 UM MPAaKTUYECKOe IPUMEHEHHE MPOJIYKTOB

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

CdopMHpPOBaHHOCTH 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
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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 TpuBunaibHbie
Ha3BaHMUS OTHEIbHBIX HEOPraHWMYECKHWX BELIECTB (yrapHblid ras,
YIJIEKUCHbIA Ta3, aMMHUakK, 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. [IpencraBiienne o kmaccupukanuy OpraHnIeCKUX 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 —
MpoCTeNIINe MPEACTaBUTEIN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] U TOPEHUs), HaXOXJACHHWE B MPUPOJE, IMOIyuyeHUE H

MIPUMEHEHHE

2.2

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

MOJIMMEPU3AIHH ), TOJTyYEeHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKHE CBOWCTBA (peakius noaumMepusaiun). [lonyueHue CHHTETHUECKOTO

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. benzon: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIY4CHUEC U TIPUMCHCHHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_[I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U NPUMCHCHHUC. ToxcUYHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCKAY YIIJICBOAOPOJaMH, IMPUHAMICIKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBoaoponoB. IIpuponHbI ra3 M HOIyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenue. CriocoOsl mepepaboTKu HeTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKUH, KaTaIUTUYECKUW), muposn3. [IpoayKTbl
nepepaboTku He(TH, X MPUMEHEHHE B TPOMBIIINICHHOCTH U B ObITY. KaMeHHBIH

YTOJIb U IPOYKTHI €ro MmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBOMCTBA (pEaKkIMM C aKTUBHBIMU METaJIaMH,
raJIor€HOBOIOPOJAMH, TOpEHue), NMpuMeHeHue. BoaopoaHbie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME MeTaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CUPTHL. DTUJICHIVIMKOJb U TIULEPHH: CTpOeHue, pusnueckue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAsl Peaklisi Ha MHOrOaTOMHbIe CHUpThI). [leificTBUe Ha OpraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHHA U STUJICHT JIMKOJIA

3.2

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

Toxcuunocts penomna. [Ipumenenue denomna

3.3

Anpaerunibl 1 KeToHbl. DOpMaNbIETHI, allETATBIACTHI: CTPOCHHE, (PU3nUecKue
U XMMHYECKHE CBOWCTBA (pEakIWM OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), TOJy4YeHHE U IPUMEHEHNE
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OHOOCHOBHEBIC TpeNeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHAS
KHCJIOTBI: CTpOCHHE, (PU3UIYECKHE M XMMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIHE
JUIsL KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYCHUE M TPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK TPEACTABUTEIN BBICIIMX KapOOHOBBIX

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

3.5

CrnosxHble 3pHUpbI KaK MPOU3BOIHbIE KaPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uapomms xxupos. [Ilpumenenune xupos. bruosorudeckas posb

KUPOB

3.6

VYrneBopl: cocTaB, KIaCCH(PUKAIUS YTIEBOJAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelimii MOHOCaxapHl: 0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
¢u3nyeckue M XUMHUYECKHE CBOKMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
menu(Il), oxuciaeHme amMMuayHbIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKEHUE B MIPUPOJIE, TPUMEHEHHE,
ouonorudeckas poib. PotocunTe3. PpyKTo3a Kak M30Mep ToKo3bl. Kpaxman
U IIeJUTI0NI03a KaK MPUpPOAHbIe oauMepbl. CTpoeHre Kpaxmana U HEeNTI0N03bL.
Odusnyeckue M XUMHYECKHME CBOWMCTBAa Kpaxmana (THIPOJiHN3, KaueCcTBEHHas

peakuus ¢ M070M)

A30Tconep>1<aume OpPTraHU4YC€CKUC COCANHCHUS




4.1

AMHHOKHCIIOTH KaK aM(OTepHbIe OpraHndeckue coenuHenus. Ousndeckue u
XMMHMUYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha IpuUMepe IiuuuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mnpUpoAHBIE BBICOKOMOJIEKYNIApHBIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB:

TuapoJin3, ACHaTypanus, KaYCCTBCHHBIC PCAaKIIUU Ha Oenku

BbICOKOMOIEKYIISIPHBIE COETNHEHUS

5.1

OcHOBHbBIE TIOHSTHSI XMMHUHU BBICOKOMOJICKYJISIPDHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE  3BEHO, CTENEHb  MOJUMEPU3ALMHU,  CPEIHSSA
MoJekynsapHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYISPHBIX

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

5.2

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

macTMace, kaydyykos. [lomydeHne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH meMeHT. AToM. SIapo aroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTuyeckue ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-ITI€MEHTHI.
OcoOenHocTH pacnpeneneHus 3IeKTPOHOB MO0 OPOUTAISIM B aTOMax 3J€MEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTypalusi aTOMOB

1.2

[Tepuoanueckuit 3akoH u Ilepuomnueckas cucreMa XUMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOro 3akoHa U [lepuoaguyeckoit cucTeMbl
xuMudeckux 3aementoB J[.M. MenaeneeBa ¢ COBpEeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XUMHUUYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMM TPOCTBIX M CIOXKHBIX BEIIECTB IO TPYIIaM MU MEepUOJIaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XuUMHUYECKas CBI3b. Buasl XHUMHYECKOH CBS3H
(KOBaJ'IeHTHaSI HCIIOJIAApHAA MW TOJIIpHAs, HWOHHAJ, MeTaJ’IJ’II/I‘IeCKaH). Hownsr:
KaTMOHBl M aHMOHBI. MeXaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs131 (0OOMEHHBIN M TOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrelieHb OKUCIICHUS

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. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0Jisl 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 NPCBPALICHUA DOHCPTIUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOphI, BIMSIONME Ha

COCTOsSIHME XuMH4ecKoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciabble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHUCJAsA, HEUTpasbHas, IIejIoYHad. Peakuuu

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/ICPKAIIMX KHCIIOT, BOJOPOJHBIX coeauHeHui). [IpumeHeHne

Ba)KHEHIITNX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxenne MeraimioB B llepuoandeckoid cucreMe XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O0mue puznueckre CBOKMCcTBa MeTAILIOB. CIUIaBbl METAILIOB.

DNEKTPOXUMHUYECKUH 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 MEAUIHUHEI. [[oHITHE 0 HAYYHBIX METOJIaX TO3HAHUS

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
IpenapaToB, IpaBuiia OE30MACHOTO MCIOJIb30BAHUS IpEenapaToB OBITOBOM

XNMHHU B HOBCC}IHCBHOﬁ KU3HU




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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