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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
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEJIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE MTPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pas3sutus Bocnutanus B Poccuiickoin @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oOwielt cTpareruy 00y4yeHusi, BOCIUTaHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanusyercsa xumuueckoe oOpa3oBaHHe OOyYarONIMXCS Ha
yYpOBHE CcpeHero o01ero 00pa3zoBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yuéToM crneunUuKy HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaIbHON KM3HHU OOIECTBA, a TAKXKE C YUETOM OOIIMX LIeNiel U MPUHIIMIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpPaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS], B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYXKalolleM MHUpe KaK O €IHHCTBE
IPUPOJIBI M YeNOoBEKa, KOTOpoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W SKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XMMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJOPOBBSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
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 «OOm@ass W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCTeUYrBAeT BO3MOXHOCTh PACCMOTPEHHS BCETO0 MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuana u oOyClIOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DJIEKTPOHHBIX
Ipe/ICTaBIeHUH O CTpOeHUH BeliecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OopraHM4ecko — XMMHUH ~ MOJy4arT  pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs IMEpBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCs W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmuMCsl TMPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX TMO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XHUMUUYECKHUX PEAKIUSAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IO3HABATEIBHOW U MPAKTUUYECKOU AEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U PUMEHSTH €€ 7S IOTIOTHEHU S 3HAHUH,
pELICHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIEp)KaHue ydeOHOro mnpeaMera «XUMUs» JTaHHOTO YPOBHS W3Y4YEHMUSI
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYUAIOIMIMNXCSI MUPOBO33PEHUYECKOM OCHOBBI
Ui TIOHUMaHus (QuiaocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOTr0 MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb IPUPOAHBIX ABJICHUNA MYTEM IKCIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAaHMS, Pa3BUTUS M COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHWsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JICATEILHOCTH: pEIIeHUs TMpobiieM, TIOWCKa, aHaiu3a W 00pabOTKH
uHdopMaIi, HEOOXOAMMBIX [UIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHEr0 OOIIEero o0pa3oBaHus, MPU ONPESICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeH HU3YYECHHUS MpeIMETa HamnpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MpeaMeTa SBISIETCS BIIOJHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEaKIINil, HEOOXOIUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUEHTHPOBATLCS B MHUPE BEHIECTB U XUMHUUYECKUX SIBIICHHH, WMEIOIIUX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LeJel U 3a/lay U3ydeHuUs
npeIMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBaHus. CeroaHs B
NPEToaBaHuM XUMUH B OOJIbIIEH CTENEHN OTAAETCA MPEANOYTEHUE TPAKTUIECKON
KOMIIOHEHTE  COJEp)KaHusl OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIEIT0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTI'O MOJYYEHUs 3HAHUN U MIPUMEHEHUS UX B PEATbHOM JKU3HU JJIs pelIeHUs
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3THM 1IpU U3ydeHUU peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3JIMYHBIX BUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a U 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHMM XUMHH, a TAKXKE Il OLICHKA C MO3ULHA SKOJIOTHYECKOMN
0e30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B ydeObHOM muiaHe cpemHero oOmero oOpa3oBaHHS Y4YeOHBIM MpeaMeT
«XUMHUsA», U3y4aeMbli Ha 0a30BOM YPOBHE, SIBJISIETCS 0053aTEbHBIM y4YCOHBIM
IPEeIMETOM.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYCHHUS] XUMUH, Ha 6230BOM YpPOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 yac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XMMHH: €€ BO3SHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHMs] BEIIECTB M WX MPEBPALLCHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuH (TUIaBjieHUe, O0yTITMBAHUE U TOPEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
POCTEHIIINE TPEJCTABUTENN alKaHOB: (U3MUYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
IIOJINMEPU3ALIMH ), TOJTYYEHUE U IPUMEHEHHE.

Anxamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psill. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBSI3b MEXAY YIVIEBOJOPOAAMH, NMPUHAIIEKANUMA K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4yecKui), mnuposn3. IllpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U Pe3uHbl, Koyuiekuun « Hed Ty
U «YTo/b», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenpHble OMHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTpPOEHHUE,
dbu3nveckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMU METaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOATOMHbIE cIUpThI). JleiicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE 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 XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
1 OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl KakK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

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



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrnYecKas poJb.
®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).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJicHUE, HAOIIOJIEHUE U OMHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Borluncinenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coenuHenns. Ousznueckue u
XMMHYECKHUE CBOMCTBA aMHUHOKHCIOT (Ha mpuMepe TIiunuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

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

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHS BEUIECTB M HX NPEBpalllCHUN:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEJIKOB MPH
HarpeBaHNM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3ALIAN, CPEAHSSI MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJMMEPHU3ALUS U MOJIUKOHICHCALHSL.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
O03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMETHBIX CBS3€U MPU N3YYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'0 [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, NepHOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

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

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKM AaKTHBHBIC BemecTBa (OENMKU, YTIIEBOABI, JKUPHI,
(bepMeHTHI).

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

TexHomorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. JNEKTPOHHAs
000j109Ka. DHEPreTHYSCKUEe YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanmu, 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 /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M llepuoanyeckoil CUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHUu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHblil). BopopoaHass cBsi3b. BajleHTHOCTh. JIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucneHnus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TondaTue o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

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

Xumunueckass  peakuus. Knaccudukanuss  XUMHUYECKHUX — peakiuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOphI, BIUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taonmi «llepuoanueckas cucrema XxumMudeckux snemeHntoB J[. U.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAITMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, OMpPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUUeCKON paboThl «BiausHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxkuumn».

PacuéTHble 3agaum.

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

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMu4deckux saeMmeHToB J[. V. MeHneneeBa U OCOOCHHOCTH 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, yrimeponsa M KpEeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAMHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTUHEHHM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX O0OJIOUEK
aToMOB MeTajuioB. OO0mue dusndeckue cBoicTBa MeTauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



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

O6mue cnocoObl moiayyeHus: MetamuioB. IIpumMeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE TUIPOKCHUIA aFOMUHHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTUOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU OJTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPIeTUYCCKOW M THUIIEBOU
0€30MMacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpPE BEHIECTB W MATECPUAIOB: BAXHEUIIHE CTPOUTEIIBLHBIC
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs BJCKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKUE W MUHEPAJIbHbIC
yIOOpeHUsI.

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

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuU B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTE3a, 3aKOH,
TEOpHS, aHajiu3, CHUHTE3, KiIacCHPUKaIMs, MEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

du3nKa: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTh.



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

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

TexHOMOTUA: XUMHUYECKAsl MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'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 OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHMS MpenMeTra «XUMHUS» Ha YpOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

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

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOro 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» HOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBHON M MPAKTHYECKOUW JEATEILHOCTH
O0Oy4JarommXcs M0 peayu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIUTAHMS

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX 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 W MPUHUMATh MOTHBBI, HAMEPEHUA, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBOXXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHIXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa 1 MO3HABATEILHBIX MOTHUBOB B MOJIYYEHUH U TTOCJICAYIONIEM aHATN3E
uH(OpPMaIMH O MEPEIOBBIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUST TIpaBUJI OE30I1MaCHOrO OOpaIleHHUsl C BEIIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOTO 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
oOpazoBaHus, Oyaymied mnpodeccur 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
CYILIECTBOBAHMSI )KM3HU 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 HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENIbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHOMU
PAaKTHUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHUMAHUS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbl U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LUMBWJIN3ALMN: B €€ T'YMaHHUCTUYECKON HAITPABJIEHHOCTH U BaXKHOM POJIM B CO31aHUU
HOBOM 0a3bl MaTepHaNbHON KYyJNbTYPBI, PEIMICHUH TIOOATBHBIX MPOoOJIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
YCTEITHOTO TPY/a M SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3AKIIOYEHHS 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 UCCIIEN0BATENBCKON €S TENBHOCTH;

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.

METAINIPEAMETHBIE 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) 06meHaqume IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOﬁ KapTHUHBI MHpaA U CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IprrHe);

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

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE YUYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

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

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATEJbHBIMU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABJICHHBIMHU 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 OCHOBAaHHMS M KPUTEPUU HJId KIAacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBaeMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMu4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOIO MO3HAHUS BEHIECTB M XUMHUYECKHX
pEaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOEKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
IIOMCKY METO/IOB PELICHHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOJIOB
[MO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpKaHHUS, CIPAaBOYHBIE MOCOOUS,
pecypcel MlHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (GOpM
MPEJICTABJICHUS, KPUTHYECKHU OLICHHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



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

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaimuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE C XUMUYECKOU
uH(opMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((Pu3nUecKue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU J€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Majora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JCATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUU
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MYTEM COTJIACOBAHUS IMO3MIMA B
X071 00CYXJIeHHUSI 1 0OMEHA MHEHUSIMH.

OByajieHUe YHUBEPCATBHBIMHU PEeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenessss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  alrOpuTM JCHUCTBUMA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH I€SITEIbHOCTH HA OCHOBE caMOaHaln3a u
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIX XMMHU B TTIO3HAHUY SIBJICHUN TTPUPOJIHI,



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUUYECKUW DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeNIeT, PYHKIIMOHATBLHAS TPYIINa, paguKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKaIlllUe COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€301MacCHOM HCTOJB30BAaHUN BAXKHEUIIUX OPraHUYECKHX 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 MPEBPAILIECHUN OPTaHUYECKUX COEANHEHNU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl MJUIFOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUs, BBICOKOMOJICKYJIAPHBIE COEIWHEHMs), [JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUS OTHEJIbHBIX OPraHUYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (popmanbIerus, ameTaablerull, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmar, MeJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TIOJIOKECHHSI TEOPUU CTPOCHHS
opranuyeckux BemectB A. M. BytiepoBa j1s1 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
M XUMUYECKHE CBOMCTBA TUMHUYHBIX TMPEJCTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJeru, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, Kpaxmasl, 1eJUT0I03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEaKIUi C UCIOJIb30BaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MIPUPOIHBIN ra3, yroyb), CIOCOObI UX NEPEPAOOTKU U IPAKTUUECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TIO0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIICCTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBIICHUHN (HaOJI0/ICHHE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIMPOBAHHE ),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe MpaBHiIa OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpAIIEHUs OPTaHUYECKUX BEUIECTB IPU HATPEBAHUHU, TTOIYUCHHE
ATUJIEHA U U3YUYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBHU
C TmMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
nabopaTopHbIM  O0OpYIOBAHUEM, MPEACTABIATh PE3YJbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMuCH YPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE STUX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJNy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmarmm, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  MpaBWiIa  JKOJOTUYECKH
1enecoo0pa3HoOro MOBEJAEHUST B ObITY W TPYJAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONaCHOCTHb BO3JCKUCTBUS HA >KUBbIC OPraHU3MBbl OMNPEAECIEHHBIX 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
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

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

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M 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 PEIICHUs] MPAKTUYECKUX 3a7a4 U IKOJOTHUECCKU
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, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALUIMYECKAs pEIIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJUTHYECKAsT JUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanuyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U OE30MacCHOM HCIOJb30BAaHUHN BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUMN;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIsi
cocTaBlicHUs (QopMynl BEMIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbd Ta3, YIVIEKUCIBIA ra3, aMMHAaK, rami€Has
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
CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHAs,
HMOHHAs, METAJTTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBJIMBAaTh MPUHAJICKHOCTD
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TTEPUOIUYECKOrO 3akoHa [l.
N. MeHnaeneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuyeckux snemeHToB JI. M. MeHneneeBa, HWCHOJb3ys MHOHATUA «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCAUHEHUH IO MEPUOJAM U
rpynmam [lepuogudeckont cucteMbl XUMUYECKUX 37eMeHTOB /. 1. Menneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PAa3JIMYHbIX  KJIACCOB,
NIOATBEPKIATh CYILIECTBOBAHME T'€HETHUYECKOW CBS3UM MEXIAY HEOPraHHUYECKUMU
BEILIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLIUM;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIEHEH OKHCIICHHS 3JIECMEHTOB, O0OpPaTUMOCTH
peaKiuy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIC YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBas
YCJOBHSI, TPU KOTOPBIX 3TH PEAKUMH UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPaCIO3HAaBaTh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  paCKphIBAaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAaHOBHUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JeXallhie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOJIb30BaHUEM
MOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChI
BEIIECTB, MPEBPAILCHUS U COXPAHCHUS DHEPTHH;

c(hOopMHUPOBAHHOCTh YMEHUM COOJIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHMU C HMHCTPYKIMSMHU IO BBITOJHEHHUIO J1aOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3oXKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHNE Cpelbl pacTBOPOB BEIMIECTB € MOMOIIBK) YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
teMam «Metamie» U «Hemeramisl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TIPHU OOpaIlEeHUH C BEIIECTBAMHU M TAOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3THX
PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AHAIM3HPOBATH XUMUUYECKYIO
uHOpMAINIO, TOIy4aeMyK0 U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
[IEeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEAX
COXpaHEHHMsI CBOEr0 3JI0pPOBbS M OKpPYKaroUled MPUPOIHOU Cpelibl, OCO3HABATH
OMAacCHOCTh BO3/ICHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEICTEHHBIX BEIIECTB, TOHUMAs



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

JUIsl 0OOYYarOIMUXCS ¢ OTPAaHUYCHHBIMH BO3MOXXKHOCTSIMH 37J0POBbS: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne KounyecTBo yacoB
n | HauMmeHoBaHue pa3aesioB u duekTponHbie (¢ poBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/ TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE pecypcChl
I padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU
https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
[IpenMeTt opraHuYeCcKON XUMUU. M70QNOkozTkZA3aMzGrJ8ckl
1.1 | Teopus cTpoeHHs OPraHUYECKUX 3 0 0 BgirevIvESCjjEffOYUAnpUge
coennHenuit A. M. bytieposa An OKMvkDbdLOgUheel -
BOVEJI7XgFDaSkqg4WFFQ 6
E6
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
[IpenenbHble yraeBoaopoasl — M7,QNOKOZT,1,(ZA33MZGH8CH
2.1 2 0 0 BgirevIvESCjjEffOYUAnpUge
ATaHpT An_OKMvkDbdLOgUhee -
BOVEJJ7XgFDaSkq4WFFQ 6
E6
https://www.google.com/goto?u
HenpenenbHubie yriaeBoaopoab: ri=CAESUAHrOzA VkmlyrYjh
2.2 6 0 1 M70QNOkozTkZA3aMzGrJ8ckl
AJIKEHBbI, AJIKaJIUECHbI, ATKUHBI BeirevJVESCHEfOYUAnpUse
An OKMvkDbdLOgUheel -




BOvVEJJ7XgFDaSkq4WFFQ 6
E6

https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70NOkozTkZA3aMzGrJ8ckl

2.3 | ApomaTtuueckue yrieBo10poabl 2 BgirevIvESCJiEffOYUAnpUge
An OKMvkDbdLOgUheel-
BOvVEJJ7XgFDaSkq4WFFQ 6
E6
https://www.google.com/goto?u
rI=CAESUAHrOzAVkmlyrYjh
[IpupoHbIE HCTOYHUKHU M70ONOkozTkZA3aMzGrJ]8ckl
2.4 | yrmeBoJOPOJOB U MX 3 BgirevJvESCJiEff9YUAnpUge
nepepaboTka An_OKMvkDbdlLOgUheel -
BOvVEJJ7XgFDaSkq4WFFQ 6
E6
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1

Crouptsl. DeHou

https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70QNOkozTkZA3aMzGrJ8ckl
BgirevIvESCjIEff9YUAnpUge
An OKMvkDbdLOgUheel -
BOVEJI7XgFDaSkg4WFFQ 6
E6

3.2

Anbnerunsl. KapOoHoBbie
KUCToThl. CoKHBIE YPUPHI

https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70NOkozTkZA3aMzGrJ8ckl
BeirevJvESCjiEff9YUAnpUge
An OKMvkDbdLOgUheel -




BOvVEJJ7XgFDaSkq4WFFQ 6
E6

https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70NOkozTkZA3aMzGrJ8ckl

3.3 | VYrunesonsl 3 BgirevIvFSCJiEff9YUAnpUge
An OKMvkDbdLOgUheel -
BOvVEJJ7XeFDaSkg4WFFQ 6
E6
Hroro no pazgeny 13

Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeTMHeHus

https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70QNOkozTkZA3aMzGrJ8ckl

4.1 | AMuHBL. AMUHOKUCIOTEL. benkn 3 BgirevIvFSCjiEff9YUAnpUge
An_OKMvkDbdLOgUheel -
BOvVEJJ7XeFDaSkg4WFFQ 6
E6
Hroro no pazneny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS
https://www.google.com/goto?u
rl=CAESUAHrOzAVkmlyrYjh
M70NOkozTkZA3aMzGrJ8ckl
5.1 | Ilnactmaccel. Kayuyku. Bonokna 2 BgirevJvESCjiEff9YUAnpUge
An OKMvkDbdLOgUheel -
BOvVEJJ7XeFDaSkg4WFFQ 6
E6
Hroro no pazgeny 2
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KJIACC

Ne
n
/
n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa

3nea 1. TeopeTuueckue OCHOBbI XMMHHU

Crpoenue atomoB. [leproanueckuii 3aK0H U
HepI/IOlII/I‘—IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menaeneera

https://www.google.co
m/goto?url=CAESUA
HrOzAVkmlyrYijhM
7QNOkozTkZA3aMz
GrJ8ckIiBgirevJvFESCj
1EffOYUAnpUgeAn 0O

KMvkDbdL0OgUheel -
BOvVEJJ7XgFDaSkqg4

WFFQ 6E6

Crtpoenue BemiectBa. MHOTOOOpasue BEIIECTB

https://www.google.co
m/goto?url=CAESUA
HrOzAVkmlyrYjhM
7QNOkozTkZA3aMz
GrJ8ckIBgirevIvFESC]j
JEff9YUAnpUgeAn_0

KMvkDbdL0OgUheel -
BOvVEJJ7XgFDaSkag4

WFFQ 6E6

XUMUYECKHUE peaKkuumn

https://www.google.co
m/goto?url=CAESUA
HrOzAVkmlyrYihM
T7ONOkozTkZA3aMz
GrJ8ckIBgirev]JvFSCj
EffOYUAnpUgeAn 0O




KMvkDbdLOgUheel -
BOvVEJJ7XeFDaSkag4

WFFQ 6E6

Hroro no pazneny
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http://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-
46fb-dbb5-
862ae0b9a9d5/index.h
tm

Pasnen 2. Heopranuyeckasi xumusi

Merannsl

http://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-
46fb-dbb5-
862ae0b9a9d5/index.h
tm

Hemeramisl

http://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-
46fb-dbb5-
862ae0b9a9d5/index.h
tmhttp://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-
46fb-dbb5-
862ae0b9a9d5/index.h
tm

2. CBsi3b HEOPTaHUYECKUX U OPTaHUYECKUX
3 BEILECTB

http://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-
46fb-dbb5-




862ae0b9a9d5/index.h
tm

http://files.school-
collection.edu.ru/dlrst
ore/0df62d3d-6faf-

Hroro no pazuen 17
pasACIy 46fb-dbb5-
862ae0b9a9d5/index.h
tm
Pazgen 3. Xumus u sKu3Hb
http://files.school-
collection.edu.ru/dlrst
3. X ore/0df62d3d-6faf-
UMUA U )KU3Hb 4
1 46fb-dbb5-
862ae0b9a9d5/index.h
tm
Hroro no pazneny 4
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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

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(OPMHUPOBAHHOCTh YMEHHUH UCIOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyn OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMHUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJENHM  MOJIEKYI
OpraHMYECKUX BEIIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOT'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COCIMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[PIHGHI/I?I), JaBaThb UM Ha3BaHU 110 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 opraHnueckux semects A.M. Byrneposa st 00bsicHEHUS
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

ChopMHpOBaHHOCT, YMEHUN NPUBOJIWUTH TPUBHAIBHBIC Ha3BaHUS
OT/JEIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErHI, aleTaabIeTu/I,
MYpaBbHUHAS KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KHCIJIOTA, TIIOK03a, (PPyKTO3a, Kpaxmall, IeJUIH0J03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKkue W XMMHYSCKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
NpOIKIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzoul,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (EHOJI, alleTalbICTH]I,
MypaBbHHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIj03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHUA WIUIIOCTPUPOBATE F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIIMYHBIMU npeacCTaBUTCIIMHA Ppa3iIN4YHbIX KJIaCCOB
OPraHu4YCCKux BCIICCTB YpaBHCHUAMHA COOTBCTCTBYIOIIUX

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

24

ChopMUpOBaHHOCTb ~ YMEHMS  XapaKTe€pU30BaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPAaKTUYECKOe IPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHUSA, HCMOJb3YEMbIX B XUMUHU
MPU W3YYEHUU BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEPEHHE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BaTh
CHUCTEMHbIE XWMHMUYECKHE 3HAHUSA IS TPUHATUS PEIICHHN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA ITOJH30BAHUS
XUMUYECKON MOCY/ION | J1abopaTopHBIM OOOPYAOBAaHUEM, a TAKKE
TpaBuiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHH IO J'Ia60paTOpHI>IX XUMHNYECKUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpaIICHUs OPraHMYEeCKUX BEIECTB
NPy HArpEeBaHWM, TIOJIYYCHHE OSTHJICHA U W3yYCHUE €r0 CBOWCTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB TIPU HArPEBaHUH, IIBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpHBIM OOOPYIOBAaHHEM; TIPEICTABIATH PE3yIbTaTh
XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIINX PEAKIUiA U (OPMYIUPOBATh BBIBOJBI HA OCHOBE

3THX PE3yIbTaTOB
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ChopmupoBaHHOCTH ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHHUS  TIO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEleCTBA WJIM NPOAYKTa pEaklUUU MO H3BECTHBIM Macce, 00bEMy,

KOJIMYCCTBY OJJHOT'O M3 UCXOAHBIX BEIICCTB UJIN ITPOAYKTOB 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 yMEHUI COONIOATh MpaBUIIA HKOJOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBbS M OKPYXKaIOILIEH MPHUPOJIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeeNEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAasi CMBICII ITOKa3aTeNs
[IAK (mpenenbHO JOMYCTUMOW KOHIEHTpAIlMK), TOSACHATH Ha
npUMepax CrocoObl YMEHBIIEHUSI W MPEJOTBPAIICHUs X BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThl 0CBOCHUSA 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 CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peaxui (OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- i
SHJIOTEPMHUYECKHE, PEAKIIUU HOHHOTO OOMEHA), PaCTBOP, SJCKTPOJIHTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs UCCOLUAINSA, OKUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpHUS AIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. 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

ChopmupoBaHHOCTh YMEHUUN BBIABIATH XapaKTepHbIE 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 IPYTUX

€CTCCTBECHHOHAYYHBIX IPEAMETOB

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 OIIpCACIIATh BAJICHTHOCTb M CTCIICHDB
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMIHOI'O
COoCTaBa, BU/J XHMHUYECKOH CBA3HU (KOB&J’ICHTH&SI, HOHHasd,
MCTAIJIINYCCKasd, BO,[[OpOI[HaSI) B COCOAWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHasi, NOHHAasi,

MeTaJ’IJ’II/I‘{eCKaﬂ)

L.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIATD XapaKTCP CPEAbI B BOJHBIX

pacTBOpPaAX HCOPraHNMICCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIAaCCH(PHUIIMPOBATH  XUMHYECKUE
pEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyIOIINX
BEIIIECTB, TEIUIOBOMY d((eKTy peakuuu, H3MCHCHHIO CTETICHEH
OKUCJICHHST ~ DJICMEHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISATh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHbIC YPaBHEHUS PEAKLHUIA
MOHHOTO OOMEHA, YYHTHIBAs YCIIOBHUSI, IPH KOTOPBIX 3THU PEaAKIIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUN IIPOBOJIUTH peakuuy,
MOATBEP:KIAOLINE KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOPraHMYECKHUX BEIIECTB, PAacCIO3HABaTh OMNBITHBIM IMYTEM 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
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4YCCKasa XUMUA

2.1

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

CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIbHYI0O M  MPOTHOCTHYECKYIO

dbyHKIMH

2.2

ChopmupoBaHHOCTE ~ YMEHHIl  XapaKTepH30BaTh  3JEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX 2JJIeMeHTOB 1—4  mepuosioB
Ilepuoanueckoit CHCTEMbI XUMHYECKHUX  DJIEMEHTOB JI..
MenpeneeBa, UCIIOJIB3YS OHATHS «S-, p-, d-3TEKTPOHHBIE OPOUTAINY,
«QHEPTreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHU S
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 HEOPraHWYECKHMX BEIIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPKAATH CYIIICCTBOBAHUC TeHETUYECKOM CBA3U MCKOY




HCOPraHNn4CCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN
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ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh INPUHAUICHKHOCTD
HEOPraHMYECKUX BEIIECTB II0 UX COCTaBYy K ONIPEAEIEHHOMY KJIACCy
(rpynne) coenuHeHul (IpOCTbIE BELIECTBA — METAJLIbl U HEMETAJLIBI,

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

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEHIECTB M YPaBHEHUH XHMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknatypy (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 YMEHHI XapakTepHu30BaTh (OMUCHIBAThH) OOIINE
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 W BBINOJIHSTH
XMUMHYECKUN S3KCIIEpPUMEHT (pa3sio’KeHHEe TIEepOKCHIa BOJOpOJa B
MPUCYTCTBUU KaTau3aTopa, ONpeesieHue CPeibl pAaCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTb XHMHYECKOM peaKlMH, Peakiuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKIMK Ha cynabdar-, kKapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAJIbHBIX 3aa4
no Temam «MeTaiibsl» U «HemeTasuibl») B COOTBETCTBUU C MPaBUJIAMU
TEXHUKH O€30MacHOCTM NpU OOpallleHUd C BELIECTBAMH U
7a00paTOpHBIM  00OpYIOBaHHEM;  MPEACTaBIATh  PE3yAbTaThl
XMMHYECKOTO JKCIIepUMEHTa B  (opMe 3alucCu  YpaBHEHHIA
COOTBETCTBYIOIIUX peakiuil u (GopMynupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XUMHUYECKON TMOCYIO0N M J1abopaTOpHBIM OO0OPYIOBAHUEM, a TaKKe
IpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMU

11O BBIINIOJIHCHUIO 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 TaKxKe C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00




o0mMX HAayyHBIX MPHHLOMNAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTH MPEICTABICHUH O XUMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHusT MPaKTUYECKUX 3aJad M HDKOJIOTMYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHUYECKYI0 MH(POpPMalMIO, MOIYyYaeMyl W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHHH COONIOAATh TMpPaBUJa IKOJOTHUYECKU
1enecoo0pa3Horo MOBENEHUS B OBITY U TPYIAOBOM JESTENBHOCTH B
LEIAX COXPAHEHHUS CBOETO 3/I0POBbSl M OKPYXAIOLIEH INPUPOIHON

cpemb
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Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpeNeNEHHbIX BEIIEeCTB, MNOoHUMAas cMbica nokazatens [1/IK,
TOSICHSITh Ha MMPUMEpax CrocoObl YMEHBIIICHUS U ITPEIOTBPAILIICHUS UX

BpCIAHOI'O BOSHeﬁCTBHH Ha Opranu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YMEHHM  NPOBOJIUTH  BBIUMCICHHUS  C
UCIIOJIb30BAHUEM TOHATHSI «MaccoBas JIOJs BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCCh
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUMX B PEAKIUU BEIECTB,
TEIUIOBOTO A deKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHUS MACChI

BCHICCTB, IPCBpAIlICHUA 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 (OpMyNbl OPraHUYECKUX BEIIECTB. [OMOJOTHS, H30MEpHUs.
XHUMHUYECKasi CBSI3b B OPraHWYECKUX COCAVMHEHUSAX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeJMHEHHH (CUcTeMaTnyeckas) 1 TpUBHAJIbHbIE

Ha3BaHMS BaKHEHIITHX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BECIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEACTaBUTEIN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] U TOPEHUs), HaXOXKJEHUE B MPUPOJE, MOJyYeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUUA pPsifl. DTUJIEH W MPONUIEH —
IpoCTEeHIlNe MPEACTABUTEIN alKeHOB: (pU3MYecKue U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUIPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), TOJTyYeHHE U IPUMEHEHUE

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 npeacCTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHUC, (1)I/ISI/IIIGCKI/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/IG M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOorcCHUpOBaHUA U HI/ITpOBaHI/IH), MOJIy4eHHUEC U IPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U NPUMCHCHHUC. Toxcu4HOCTH
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 (TEPMUUYECKUH, KaTAIUTUYECKHil), nuponus. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb U IPOYKTHI €ro MmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBOMCTBA (pEaKkIMH C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEeHeHHe. BoJaoponHble CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBeKa.
MHoroaToOMHbI€ CIUPTHL. DTUJICHIIMKOJIb U TIIULEPUH: CTpOEHUE, (hrU3nYecKue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl pPeaklMsi Ha MHOrOaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHHA U STUJICHT JIMKOJIA

3.2

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

Toxcuunocts penoina. [Ipumenenue dhenomna

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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OHOOCHOBHEBIE TpeNeNIbHbIC KapOOHOBBIE KUCIOThI. MypaBbUHAS M YKCYCHas
KHCJIOTBHI: CTpOeHHE, (PU3NYECKHNE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL Kiacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYeHHUE H IPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHC

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 YTIEBOJAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelmmii MOHOCaxapHl: 0COOCHHOCTH CTPOCHHS MOJIEKYJIbI,
¢u3nyeckue M XUMHUYECKHE CBOKMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
menu(Il), oxuciaeHme aMMuUayHBIM ~ pacTBopoM  okcuma  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEeHUE TIIIOKO3bI), HAXOKIEHUE B MIPUPOJIE, IPUMEHEHHE,
Oouonorudeckas poab. Potocunte3. OpykTo3a Kak U30oMep riaoko3bl. Kpaxman
U 1eJUTI0NI03a KaK MPpUpOAHbIe ToauMepbl. CTpoeHre Kpaxmana U HENTI0N03bL.
Ousnyeckue M XUMHUYECKHE CBOWMCTBAa Kpaxmana (THIPOJHN3, KaueCTBEHHas

peakuus ¢ H00M)

A30Tconep>1<aume OpraHU4YCCKUC COCANHCHUSA




4.1

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

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn Kak mNpupoaHBIE BBICOKOMOJIEKYJSIDHBIE coenuHEeHUs. [lepBuuHas,
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOIEKYIISIPHBIE COETNHEHUS

5.1

OcHOBHbBIE TIOHSTHSI XMMHUHU BBICOKOMOJICKYJISIPDHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU, CPEAHSA
MoJekynsapHas Macca. OCHOBHBIE METOJIbl 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, 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

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJoOreHOB, CEphbl, a30Ta,
docthopa, yraepoma W KpPEeMHHsA) W HX COCIUHECHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX KHCIIOT, BOJOPOJHBIX coenuHeHwmid). [IpumeHeHne

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

2.3

Mertamnel. Ilonoxenue meramnoB B llepuoandeckoid cucTeMe XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O0Imue Gpuzndeckue cBorcTBa MeTaioB. CITaBbl METAIIOB.

DIEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB
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XHWMHYECKHUE CBOMCTBA BAKHEHWININX METAJUIOB (HATPUM, KaIHMH, KaJIbLIHM,
MarHui, aJllOMUHUH, [IUHK, XPOM, XKE€JIe30, MEJlb) U UX coeauHeHuu. OOmme

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 xumum B oOecnie4eHHH SKOJIOTHYECKOH, DHEPreTUYECKOW W IHIIEBOU
0€30MacHOCTH, Pa3BUTHU MEAUIMHEI. [[oHATHE O HAYYHBIX METOJAX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiennst 06 0OMUX HAYIHBIX TMPUHIIAIIAX TPOMBIIUICHHOTO MOJIy4eHUS
BOKHEHIIMX BEUIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl JJis AJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs
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XuMHUsT U 3I0POBbE 4YEJIOBEKA: TMpaBWJIa WCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIOJIb30BAHUS IpEenapaToB OBITOBOM

XNMHHU B HOBCC}IHCBHOﬁ KU3HU




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

» Xumus, 10 knacce/ I'a6puensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JISA YUUTEJIA

["abpuensn, O. C. MeTtoauyeckoe nocooue Xumus 10 kimace

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
IMabpuensn, O. C. Xumus 10-11 knacc. ba3oslit ypoBeHb. MeTonnueckue

pEKOMEHAIU U padoyas mporpaMmma

https://drofa-

ventana.ru/upload/iblock/c7b/c769b30c719e3c488610a93cbfde6a33.pdf

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
1. http://files.school-collection.edu.ru/dIrstore/9543e984-9963-c0f8-83de-

72b439970be1/index.htm



2. http://files.school-collection.edu.ru/dlrstore/10572cfc-b091-01b2-2b8e-

41a854072eaa/index.htm
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