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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO O0IIero o00pa3oBaHUS
(®OIT  COQO), npencraBiaeHHbIX B DefepaqbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpenmeTa «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepanyy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToJIOkeHUH «CTpaTterun pas3BuTHs Bocnutanus B Poccuiickoi
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPEJEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJIEH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHS U TpeOOBaHUW K YPOBHIO TOITOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
o01reoOpazoBaTeIbHON OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peamnsyercs xumuueckoe o00Opa3oBaHUE
00yJaroUIMXcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera  «XuMus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMme IO XUMUU C YYETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TIPUPOJBI M B MATEPHAIBHON XU3HU OOIIECTBAa, a TaKkKe C Y4ETOM
o0mMX 1efneil MW NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUIpaeT 0coOyIo posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NpUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXAOUIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCTIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu ~ IpeaMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpPChl —
«Oprannueckas xumusi» U «OOm@as M HeopraHWyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUUW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opraHnyecko XxumMuu. @OpMHPOBAHUE JAHHON CHUCTEMBI 3HAHUWM NPHU H3YYCHUU
npenMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kKypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cGOpMHpOBaHAa B TIporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO Yy4eOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCQMHEHUN, a TaKKE Ha YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckOod XWMHHM MOJIy4arOT PpPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPECTABICHUS O XUMHYECKON CBSI3U, KIacCU(DPUKAMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHuss B mpeaMere «XuUMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYecKnii martepuan M (HaKTOJOTMYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl MPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHUMHUHU C
OPYTMMHU HAayKaMmH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEJILHOM U IPAKTUYECKOMU
NEeSTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh HMH(MOpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JTaHHOTO  YpOBHS  HW3Y4YEHHUsS] OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI I NMOHUMAHUSA
¢unocopckux uuen, TakuX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUH IyTEM OSKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXIAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepeKeHHs] YHEPTETHUYECKUX PECYPCOB, CBIPhS, CO3/IaHMS HOBBIX
TE€XHOJIOTUM U MaTEpHUAaJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS U COLUAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI U TOCTPOEHHUS IMpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHaluu3a |
00paboTku HHPOPMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA TMPAKTHIECKOM
U HUCCIENO0BATENIbCKON JESATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XUMHUM KaK HAa YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH ONpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOMN
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
IIpEAMETA SABIJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMHU LIETSIMU HW3YyYCHHUsS IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KITIOUYEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE W TMOHHMAHHE CYITHOCTU JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS;

e (opMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYCCKUX PEaKIMi, HEOOXOMMMBIX ISl MPUOOpETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MIOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIIIOJICHUEM  TIPaBHUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepxarenbHasi XapaKTEpUCTUKA eIed U 3a1a9 U3ydCHHSI
npeaMeTa B MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPHUTETAMHU B CUCTEME cpefHero obimiero oopazoBanus. CeronHs B
OpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTAAETCS  NPEArnovYTeHHE
NPAKTUYECKON KOMIIOHEHTE CoOJiepKaHUsi OOydeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaOOpoM 3HaHWW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEAbHOMN KU3HU
JUTSL pEeUICHUS! TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azganTanus 00y4arouuxcsi K yCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue 'y O0OyYaroOmuXcsi KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIN), WMEIIINX YHUBEPCATbHOE 3HAYCHHWE IS Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOseM, TMONCKa, aHam3a U 00paboTku uHbOpMAIIH,
HEOOXOMUMBIX JUIsl TPUOOPETCHHUS ONBITa JCSITEIIBHOCTH, KOTOpas 3aHUMAcT
BOXHOE MECTO B TO3HAHWM XWUMHH, a TaKKe s OIEHKH C TIO3UIUI
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHMCTHYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEHICHUU TJIOO0ATBHBIX MPOoOJIeM
palMOHAILHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX PEIICHUM B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero o0pa3oBaHUS MpeaMeT «XHUMUI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO611ee yucIo 9acoB, OTBEAEHHBIX IS U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEILIECTB W MaTepUalioB. Teopusi CTPOEHUS] OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYyKTypHbIE€ (POPMYIIbI
OpPraHMYeCKUX BEIIECTB. [ OMoJsiorusa, u30Mepus. XUMHYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHUI:
O3HAKOMJICHHE C oOpasllaMyd OpPraHWYECKMX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHHUYECKHX BEIIECTB, HAOIIOJIEHHEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPAILLCHUIO OPIraHUYECKNUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJIYyYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MUECKHE U XHMHYECKHE CBOMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nojaumepuszauuu). [lomydyeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKHUM Psifl. ALIETUIICH
— TPOCTEUINNA TPECTABUTEIh aJKWHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peakluMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
TOpPEHHUs] ), TOTYYCHUE U TPUMEHEHHUE.

Apenbl. benson: cocrtaB, crpoeHue, (U3UYECKUE M XUMHYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauyveckue U  XuUMUYeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), noayyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTHYecKkas CBA3b MEXAY YIVIEBOJOPOJAMH, IPHUHAMICKAIUMH K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUM, KaTaauTH4eckui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITYy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHME C o0pa3laMM IUIacTMAacC, KaydyKOB M pE3UHBl, KOJUIEKIUU
«Hedpte» u  «Yroap», MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kammue opraHn4ecKkue coeMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI W 3TaHOI: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpPHUMEHEHHE. BOIOpOOHBIE CBSA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIa U OTaHOJIa HAa OPraHU3M YeJIOBeKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklHsi Ha MHOrOaTOMHbIE cnupThl). JledicTBue Ha
Opra’usM 4esoseka. [I[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
olmiue Uil Kj1acca KUCIOT, peakus dTepU(PHUKAIIK), TOJyYeHUE U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MBLIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['maponus
c10xkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccupUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelnii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom meau(ll), okuciaenne amMmMuadHbM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaia H
Henoo3bl. Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BEIIECTB M HMX NPEBPAILLECHUN:
npoBeJieHrue, HAONMIOJIEHUE M OINMUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoMm wMeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxcugom wmenu(ll), B3aummoneicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHble 3amaumn.

Bbluncnenust mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOIO BELIECTBA WM MPOAYKTA peaklUu 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

A3oTCcoaepKaliue OpraHuuecKue COeIMHEHUS.

AMUHOKHCIIOTHI Kak amM(poTepHble OpraHudeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBa aMHUHOKHUCIOT (Ha MpuUMepe INIMLKHA). buomormueckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuabl.

benku kak mnpupoaHbIE BBHICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKIuy Ha OeNIKH.

OKCHEpUMEHTAIHBIE METOABl HM3YyYEHHsI BEIIECTB M HX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbicokOMOJIEKYISIPHBIE COCANHEHUS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMH, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJABl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COECIUHEHUHA —
MOJINMEPU3ALHMS U TIOJTUKOHACHCAIHS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMeTHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMUU B
10 kjmacce OCYIIECTBISETCS YEpe3 HCIOJIb30BAHHME KaK OOLIUX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUsi, NEPUOAUYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYyIa,
OPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTIIeBOAbI, MKHUPHI,
bepmMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIpEerapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMuueckud anemMeHT. AtoMm. Sapo aroma, U30TONBL. IJIEKTPOHHAs
000yI0YKa. DHEPreTuYecKue ypoBHU, TOIYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTU paclpeiesieHUusl AJIEKTPOHOB MO OpOUTaNsIM B aTroMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypAIUsi aTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckass cucreMa XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUe NePUOINUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHYECKOM CBS3U
(koBaJieHTHAs] HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). Bopopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKU.

[Tonsatue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUH. Homenknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUM TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas auccoryanus. CHIIbHBIC U cla0bie IekTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEeBpaIlCHMUII:
neMoHcTpanusa Tabmmn «llepuoandeckas cucrema XuMu4deckux anemeHToB Jl[. WM.
MeHnneneeBay, U3ydeHHE MOJEICH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aToOpa, ONpEAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pPEaKIWH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHre pa3udHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

Pacuétbl 1nO ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenne HemetamioB B llepuoamyeckonn  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIoB (Ha MpuMepe
KHCIIOpoaa, cephl, pocdopa u yriiepoa).

XHWMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) U HUX  COoeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B llepuoanyeckoi cucteMe XUMHYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
aTomoB MmeTasuioB. OOmue pusznueckue cBorcTBa mMeTamioB. CriiaBbl METaUIOB.
DNEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalul, KaJbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crnocoObl MmosyyeHus: MetamioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHUEe KOJUJIEKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJCHUE M OMNHCAaHWE JACMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCIIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOJAYKTOB PEAKIUU, €CIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHs U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSTHE O Hay4YHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIICHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELLECTB.

UenoBek B MUpE BELIECTB U MATEPUAJIOB: BAXXHEWIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl Ui 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya00peHus.

XuMus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHUH OOwmed u
HEOPraHW4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSTHUM, TaK ¥ TOHITUH, SBISIONIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIbI, TOJIE3HBIC HCKOTAEMBbIE, TOILIIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS POMBIIICHHOCTD, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeaAMETHbIM). HaydyHo-MeTonuueckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3YJILTATOB OCBOCHHS MPOTPAMM CPEHETO OOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKONW TpaKAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABIIEHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUiA 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LEJIOCTHON
CUCTEME XUMHUUYECKOT0 00pa30oBaHUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HECHHbIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JOCTUTAlOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd W  T[paBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Hpolieccam
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATEITHLHOCTH
oOydJarommxcs M0 peajn3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOPMax MW MpaBWiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMYHBIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX OKCIMEPUMEHTATBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IIOJYYCHUH U TMOCICAYIOIIEM
aHajau3e mH(OpMaIMK O TEePEOBBIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CBI3AHHBIE C XUMUUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0e30macHOro OoOpaleHus C BelecTBaMu B OBITY,
ITOBCETHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAaHMUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYyruxX BUIAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHWH NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOM JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX MPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHIKEHHH XUMHUH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS TPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HAJUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW WU COLMAJIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NTO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHHS CHeNM(DUKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
MIPEICTaBICHUS 00 OKPY)KAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUU NpoOJeM COXpPaHEHHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJU B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TPoOIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEAMIMHBI, 00€CICYEHUU YCIOBUMU
YCHOEUIHOTO TPpyAa U HKOJOTMYECKH KOMGMOPTHOM >KM3HM Ka)XKJOTO 4YJeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUUIS aHalu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUYECKHE 3HAHUS JJIs
pelieHus Ipo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lIMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4EOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS 00yJaromuxcst
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIC) OOIIEHAYyUYHbIE TOHSTHS, OTPaKaroIIe
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenu(pUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIHUsl, SIBJIICHHE,
IpoIeCcC, CUCTEMA, HAYYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC IEHCTBUA (IMO3HABaTENbHBIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH U COIMATIBLHOW KOMITETEHITUH 00YJarOIIHXCS;
CHOCOOHOCTD o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXJIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHUS M YHUBEPCAJIbHBIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHON U COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PEe3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4EOHBIMM  TIO3HABAaTCJIbLHBIMH, KOMMYHUKATUBHBIMH ¥  PEryJISTHUBHBIMU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeUCTBUSIMMN:

1) 0a30BbI€e JIOrHYeCKHeE AeHCTBUS:

CaMOCTOSITEIbHO  (OpMYIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENATh eI ACITEAbHOCTH, 3aJaBasi NapaMeTpbl W KPUTEPUU UX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHITUA M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJ11 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABJIMBATh MNPUYUHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJICHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, 10
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEeMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOICIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUecKkas ¢opMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTUYCCKUX 3aj1ad,
MPUMEHATh Ha3BaHHBIC MOJICJIbHBIC TIPEJACTABICHUS JIJI BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSI M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHNs ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

NpuOOpEeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOEKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MMOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B NTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MOMyJsipHAsT JUTEpATypa XUMHYECKOTO COJSp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypebl MHTEpHETa), aHATU3UPOBATH MHQPOPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KpUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEUUBOCTH;



dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
orbope wuHpoOpManUMK, HEOOXOAUMOM ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TarpaMMbl, TAaOJIUILIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIM $3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJIWYECKHE CPEJCTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ¢ AUaiora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKEHHS
OTHOCHUTEJILHO BBITIOJTHCHHS TTPEIJIOKEHHON 3a7a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJlbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPoeKTa U (OPMYIUPOBATH BHIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBAHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSMU.

OBiaeHne yHMBEpPCAJIbHBIMH PeryJATHBHBIMY J1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OmpeAenss €€ Leau M 3aJayd, KOHTPOJIHMPOBATh M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATH MPEIJAraéMblii aJIrOpUTM JI€UCTBUH TIpU
BBIIIOJIHEHUN Y4YE€OHBIX M HCCIEIOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccroco0 HMX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3yabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUNA O XUMHUYECKOM  COCTaBJISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraOMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTasi U COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJSPHBIM OO0BEM, YIIIEPOAHBIM CKeneT, (YHKIMOHAJIbHAs TpYIINa,
paauKal, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS); TCOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JieXKaIue B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEJICHHUS O CBOWCTBaX, COCTaBe, IOJYyYCHUH U
0e30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHA,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIIME MOHSATUSA MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIH30BaTh XHMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYeCKMX BEIIECTB M ypPAaBHEHHM XUMHUYECKHX PEaKIIH,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB JIJISl MIUTFOCTPALMHM HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYEeCKUX BEUIECTB MO HMX COCTaBYy U CTPOEHUIO K OMNPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHeHUN (yrieBOAOPOAbI, KHCJIOPOJI € a30TCOACpIKAIINe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), JlaBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMenknatype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUSI OTHEJIbHBIX OPraHMYECKHX BEIIECTB (ITHIEH, MPOIMMIECH, alETUJIEH,
ATWJICHTJINKONb, TIHIEPUH, (EeHoN, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
dpykTO3a, KpaxmMall, HeJUIH0I03a, TJIHIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHHsI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nMYecKkue M XMMHMYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, STAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalnbIeru]l, MypaBbMHAsE U YKCYCHasl KUCIOTHI, TJIFOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCTIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIHU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
IPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepEepadOTKH;

c(hOpMUPOBAHHOCTh yMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakluu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIONb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOoCyZIoM W Ja00OpaTOPHBIM OOOPYIOBaHMEM, a TaKKe IpaBuUiia OOpAIICHHS C
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWU, IIBETHBIC PEaKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHHKMA OE€30MacHOCTH TpU OOpamieHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUN KPUTHYECKH aAHAIU3UPOBATh XUMHUUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
L€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHUX
BELIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax CHocoObI
YMEHBIICHUS] M TPEJOTBPALEHUS WX BPEIHOIO BO3JCUCTBUS Ha OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CAEeNbIX W Cla0OBUIALIIMX OOYyYaloUIUXCs: YMEHHUE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTHYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToI, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METAJUTMYECKasi, BOJAOPOJIHAS ), KpUCTA/UIMYECKas PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
AJICKTPOJIUTHYECKAsT JTMCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpHs
BJICKTPOIUTHYECKON Aucconumanuu, nepuoaunyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CHCTEMHOCTH XUMHYECKHX SIBICHUU, (PAKTOJIOTHYECKHE CBEASCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHMHUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMHUUYECKHX  pEaKIHil,
cuctematnueckyto HoMeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETalEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKasi, BOJIOPOJHAS) B COEAMHEHUSIX, THII
KPUCTAINTMYECKON PElETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapakTep CpeAbl B BOAHBIX pACTBOPaX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB MO KX COCTAaBY K OINpEeAeN€HHOMY KiacCy/TpyIie
COEIMHEHUN (IPOCTHIE BEIIECTBA — METAJIbl U HEMETAIUIbI, OKCHJIBI, OCHOBAHMUS,
KUACTIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOIUYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ileprmonnueckoil cucTeMbl
xumudeckux snemeHtoB . M. MenpgeneeBa, UCMOJb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTaAIINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHMS CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIWHEHUH
10 Iepuoaam U rpynmnam llepuoguueckoit cuctemMbl XUMUYeCKUX dieMeHToB . U.
Menpeneena;

cOpMUPOBAaHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3IMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBS3M MEXIy HEOPraHWYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIaCCU(ULIMPOBATH XMMHUYECKHUE PEAKIHH IO
pa3IUYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BEIIECTB, TEIIOBOMY
3 bexTy peakuuu, U3MEHEHHIO CTEeTICHeW OKHCIEHHS D3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c()OPMHPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAaKLIM MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, TOATBEPIKIAIOIINE
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH PacCKpPhIBaTh CYINIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBHUTEIIHPHBIX PEAKIUN TIOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajnaHca
ATUX pEaKUUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHbBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHUESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aeicTBus (mpuniun Jle [laTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEaKlMsIX, MacChl BEUIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, MPEBPALIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIa TOJIb30BAaHUS XUMHUECKOU
nocy/Iol ¥ j1abopaTopHbIM O0OOpYyIOBaHMEM, a TakKe IMpaBuia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU TO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa30oKEHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIpPEJICIICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE SKCICPUMEHTATBHBIX 3a/1ad 0
temaM «Metamiel» u «HemeTamns») B COOTBETCTBUM C TMPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpAIEHUH C BEIIeCTBAaMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ITUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TOJNy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIIECHUS W
MPEJOTBPAILICHUS X BPEIHOTO BO3CHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX W Cla0OBUIALIIUMX OOYyYaloUIUXCs: YMEHHE MCHIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHMS OPraHUYECKUX COCAUHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrIeBOIOPOIbI — aIKaHbI 2
29 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEeHbI, AJIKUHBI
2.3 ApoMaTHYeCKUE YIrIeBOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 |
HX mepepadboTKa
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opraHnuyeckue CoeIUHEHNUs
3.1 Cruptsl. DeHon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 2




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

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

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 n [lepnoanueckas cuctemMma XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertamibt 6 1
2.2 Hewmeramisl 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThbI pecypest
| [Ipeamer opraHn4eckoi XUMHH, €€ |
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencranenue o Kiaccuuxanuu
3 opraHnueckux BemiectB. Homenknatypa |
(cucTemaTudeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 MertaH u 3TaH — OpocTeuIre |
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE |
MIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue | 1
STWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CHUHTCTUYCCKOT'O Kay4yKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTMUECKUH psifl. ALIeTUIIEH —
MPOCTEUILINI MPEACTABUTEIb ATTKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MPUHAIEKAITUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KoutponbHas pabota no paszaeny
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. Bonopoanas cBs3b

13 MHOroaroMHbl€ CHUPTHI: ITUIEHIIIUKOIb U
TIULEPUH

19 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHe
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruapl: GopManbAaerua u
aneTanpiaeru. AeToH

)1 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAsI

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BbBICIIUX Kap6OHOBI>IX
KHUCJIOT

24

MBIJIa KaK COJIN BBICIIIHUX Kap6OHOBI>IX
KHCJIOT, MX MOTOIIee JIeHCTBHE

25

Crnoxubie 3(pUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIIOT. [ MIPOIIU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuooruuecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupuKarius.
Baxwueiine npeacTaBuTeNu: riaoKo3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitono3a kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasaery
«Kucnopopcoepxaiiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO11ast XxapaKTepUCTUKA a30TCOAEPIKALINX
OpPraHUYeCKUX COeTMHEHUH /
Bceepoccuiickas npoBepouHasi paboTta

31

AMMWHBI: METHJIAMHWH U aHWJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIe
OpraHMYECKHUE COEIMHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN :
OCHOBHBIEC METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
ITnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYECKHUX 3yiemMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3jaeMmeHToB .. Menaeneena B
Pa3BUTUHU HAYKH

CT];)OGHI/IG BCIICCTBA. XuMmuaeckas CBA3b, eé
BH/BI; MCXaHHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BO,I[OpO,I[HaH CBA3b

BajneHTHOCTB. DJIEKTPOOTPHULIATEILHOCTb.
Crenenb okucneHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE PpacCTBOPHI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukanms XuMHIECKIX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS YJHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bousiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonatue o0 anekTponuse
pacIiaBoB U pacTBOPOB CoOJiei

13

KontponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertannsl, ux nonoxkenue B [lepuoanueckoit
CUCTeMe XUMHYeCKUX 31emMeHToB J]. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OOmue pu3nvecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METAJUIOB (HATpUH, KaJui, Kaabllui, MarHui,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U UX
COeqUHEHNN

19

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

20

HemMmeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIOpoia, cephl, (hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOTEHOB, CEPhI M X
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COCIUHEHUN

25

[IprMmeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHHE U CUCTEMATU3ALNS 3HAHUI IO




Tteme «Hemeramery. Beruncnenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 OKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»

)3 KonTponsHas pabora no temam «MeTtauibi» |
u «HemeTamibi»

29 Heopraanueckue n opraHndeckie KUcaoThl. 1
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH SKOJI0THYECKOH,

31 SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[IpencraBnenus 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHUIIINX BEILIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUs

1

TeopeTnueckre OCHOBBI OPraHU4eCKOM XUMHH

1.1

CpopMHPOBAHHOCTH TPEJCTABIECHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHH B TO3HAHUHU
SBJICHUN TIPUPOABI, B (POPMHUPOBAHWM MBINUICHUS € KYJIbTYpPBI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM Jis
peleHuss TPAKTUYECKUX 3a7ad M IKOJOTHYECKH OO0OCHOBaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

1.2

Bnangenune cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAT AOIINE MTOHATHUSA (Momekyna, BAJICHTHOCTB,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHMS, XWMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIH OOBEM, YTIJIEpOAHBIN CKelerT,
dbyHKUIMOHANbHAS ~ TpyNNa,  pajgukal,  H30Mepus,  H30MEpHI,
TOMOJIOTUYECKHIM  psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOA- U
a30TCOJIEpKaIe COCIUHEHHs, OWOJOrMYeCKd AaKTHBHBIE BEIIECTBA
(yrieBojpl, KHUpbI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHS); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpoeHHsl opraHumdeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, NONYyYeHMHM U OE30ImacHOM
WCIIOJb30BAHUM BAXKHEMIIMX HEOPraHWYECKUX M OPraHuYecKUx

BCIICCTB B 6LITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMH BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHITHM,  YCTaHABIMBAaTh WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME TMOHSATUS MpPH ONHUCAHMM COCTaBa, CTPOEHUS U

npeBpameHI/Iﬁ OpPraHUYCCKUX COE€OUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XHUMUYECKYI) CHMBOJIUKY
JUIL COCTaBJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpalI€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUi, U3rOTaBIUBATh MOJIEIH MOJIEKYJ OPraHUYECKUX
BEUIECTB Ul WIIIOCTPALUU UX XUMHYECKOTO U NPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMCHHI  YCTaHABJIMBATh  IPUHAIJICKHOCTD
HN3YUYCHHBIX OPraHMYCCKHUX BCHICCTB IO HX COCTaBy U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (YriieBOJIOPOIbI,
KUCIIOPOA ¥ a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[PIHGHI/I?I), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COEAUHEHUSIX (OMHApHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh yYMEHUS TNPUMEHATH: IOJIOKEHUS  TEOPUU
CTpoeHusl opraHuyeckux BemecTB A.M. byriepoBa st 0ObsiCHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH

COXPaHCHUS MAaCChbl BEIIECTB

YrieBo1opobl. Kucnoponconep:xarmue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHU . BI;ICOKOMOJ'ICKy.TIHpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHMH TPUBOJIUTH TPHUBUAIBHBIC HA3BAHUS
OTACIBbHBIX OPTaHWYECKHX BEMIECTB (ITHIJICH, MPOIMJIEH, alleTHJICH,
STWIEHTJIUKOJb, TIULEPUH, (PEeHO, (QopMallbIeTHull, aleTaabIerus,
MypaBbUHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJEHMHOBas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (QPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH )

2.2

ChopMHUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
(GU3NYECKUEe M XUMHYECKHE CBOMCTBA THIMYHBIX IPEIACTABHTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeEIIeCcTB (METaH, dTaH, 3THJICH,
MpOINWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJ, 3TUJCHIJIMKOJb, TNIMIEPHH, (EHOJ, aleTalbICTh/I,
MypaBbHHAsE U YKCYCHas KHCJOTBI, IJIFOKO3a, Kpaxmal, IeJUII0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHHA HIUIFOCTPUPOBATHL TCHCTUYCCKYHO CBA3b
MCKAY THUIITMYHBIMHU npeaACTaBUTCIISIMU Ppa3InYHbIX KJ1aCCOB
OpraHN4YCCKUX BCIICCTB YPABHCHUAMUN COOTBCTCTBYIHOIINX XUMUYCCKUX

peakuuii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (hopMyI1

24

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOObI UX

nepepa60TKI/I U MPaKTUYICCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHA U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAaHUA, UCIIOJB3YCMbBIX B XUMUHN NTPHU U3YUCHUU




BEIIECTB U XUMHUYECKUX sBJICHUN (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 NPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE YMCHHI COONIOJATh TIPABHWIIA IOJIE30BAHUS
XUMHUYECKOM TOCYIOM M JTabOpaTOpPHBIM OOOpPYIOBAHHEM, a TaKKe
npaBuja OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU

11O BBIINIOJTHCHHUIO na6opaToprlx XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIONHATh XUMUYECKUN
SKCIIEPUMEHT (MPEBPAIEHUsI OPraHUYECKUX BEIIECTB IIPU HArpPEBAHUH,
NIOJTy9eHHUE STHIICHA ¥ U3YYEHUE €T0 CBOWMCTB, KAUYECTBEHHBIC PEaKIHH
OpraHnu4YeCKuX BCUICCTB, ACHATypanus 0O€JIKOB Ipnu HarpCBaHuMU,
OBCETHBIC PCAKINHU 6eJ'IKOB) B COOTBCTCTBHU C IIPaBHUJIAMH TCXHUKHU
0e30MacHOCTH TpHU OOpalleHUH C BEHIeCTBaMU U J1IaOOPaTOPHBIM
000py/TI0BaHHEM; MPEACTABIIATh pe3ynabTaThl XUMHAYECKOTO
JKCTIEpUMeHTa B (OpMe 3alHMCH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB

34

ChopmMupoBaHHOCTHh YMEHHUIT IPOBOAUTH BBIYUCIEHUS 10 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa peaKkiuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB HUJIM ITPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyI0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

CdopmupoBaHHOCTH yMEHUN COONIOAATH TMpaBUIa HKOJOTHMUYECKU
1enecoo0pa3Horo MOBeIeHUs B OBITY W TPYJOBOM JEATEIbHOCTH B
LENSIX COXPAaHEHHS CBOErO 370POBbS M OKpYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI
OTpeNeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
[NAK (mpenenbHO JOMYyCTUMOW  KOHIIEHTpAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILIEHUS W TPENOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cuCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpPAas BKJIKOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs1 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMUYECKass pElETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIIUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakiuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIUTAYECKAsS ~ JIUCCOIMAINSA, OKHUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHYECKOW pEeaKIiu, XMMHYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHUs DJICKTPOJUTHYECCKON auccormanuu, llepuoanueckuii
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKHE CBEJICHHS O CBONCTBAX,
COCTaBe, TOJIYyUYCHHH U O€30TacHOM HCIOJB30BAHUN BaKHEHIIINX
HEOPraHMYeCKUX BEIIECTB B OBITY M MPAKTUYECKOH JesSATeTbHOCTH

YCII0BCKa

1.2

ChopmMupoBaHHOCTh yMEHUN BBISBJIATH XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX TOHSTHH, NPUMEHSATH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHMYECKUX
BEUICCTB U MX MPEBPAILCHUN; BBISBIATh B3aUMOCBSA3b XHUMHUYECKUX
3HAHUM c MOHATHSIMHU u MPEJICTaBICHUSIMHU JIPYTHUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

Bnagenue oOCHOBHBIMHM METOHdaMU HAaY4YHOTO IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJIICHUN (Ha6JHOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOIETTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIHMHCHHAX PA3JIUIHOIO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHaSI, HMOHHas,
MCTAIJINYCCKasd, BO,[[OpOI[HaH) B COCIHMHCHUAX, THUII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIAAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ ONPCACIIATL XapaKTCp CPCAbl B BOOHBIX

PacTBOPAX HCOPraHMIYCCKUX COE€IUHEHUI

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJIaCCI/I(I)I/ILII/IPOBaTB XUMHUYCCKHEC
pCaKkiuu 1o pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pPCarupyromux

BEIIECTB, TEIIOBOMY J(GQEKTy peakiuy, W3MEHEHUIO CTeneHei




OKHMCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKkuuu, Y4aCTHIO

Karanu3aTopa)

1.7

ChopmupoBaHHOCTH YMEHHI  COCTaBIIATh  YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THUIIOB, TOJIHBIE WU COKpAIIEHHBIE YPAaBHEHUS pEaKUUl
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBEHHBIM  COCTAaB  PAa3JIMYHbIX HEOPraHWYECKUX  BEIECTB,
pacrno3HaBaTh OMNBITHBIM MHYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHPOBAHHOCT, YMEHUH PaCKpBIBAaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHHS

ANIEKTPOHHOTO OajlaHca 3TUX peakui

1.10

CpopMHpPOBAaHHOCT, yMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMUMHUYECKON PEeaKIMU OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, yYMEHHH  OOBSCHATH  XapaKTep CMEIICHHS
XHUMHYECKOTO PaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3JIEHCTBHUS

(mpunIMn Jle [latennbe)

OO6mras 1 HeOpraHU4ecKass XUMHS

2.1

CdopMHpPOBaHHOCT, YMEHHH pacKpbIBaTh CMbICH Ilepumoamdeckoro
3aKO0Ha J.N. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIBHYIHD W  MPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTh YMEHHUI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »di1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MenzaeneeBa, HCHOIB3YA
HOHITHUSL «S-, p-, d-DTIEKTPOHHBIE OPOUTATN», «IHEPreTUUYECKUE
YpPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAMHEHUN MO Nepuojam U Ipynrnam

[Iepronnueckoii cuctemel XuMu4eckux aneMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KIacCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE TEHETUYECKONH  CBSI3U  MEXKIY
HEOPraHWMYECKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHWYCCKUX peaKuHﬁ

24

C(I)OpMI/IpOBaHHO CTb yMCHI/Iﬁ YCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HEOPraHUYECKUX BEIIECTB MO HUX COCTaBY K OINpPEAEIEHHOMY KJAcCy




(rpynmne) coeaAMHEHUH (IPOCTHIE BELECTBA — METAIbl U HEMETAILIBL,

OKCH/IbI, OCHOBAHUS, KUCJIOTBI, aM(OTEPHBIEC THPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHUH HCIOJIB30BATh XUMUYECKYIO CHMBOJIMKY
JUIL  cOCTaBlieHHsI (OpPMYJT BEIIECTB M YPaBHEHHH XHUMHUYECKHX
peakuuii, cuctemarnueckytro HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BellecTB (yrapHelii ras,
YIJEKUCHbIA ra3, aMMMaK, rameéHas W3BEeCTb, Heraui€éHash H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (OMHCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIACCOB,
NOJATBEPXKJIaTh  CYILECTBOBAHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOpraHMYeCKMMH  BEUIeCTBAaMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBaHHOCTh YMEHHI TUIAHUPOBATH U BBITIOJTHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B MPUCYTCTBUU
KaTajan3aTopa, OINpeeseHHe Cpeabl pacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpa, BIUSHUE pa3IHYHBIX (PaKTOpOB Ha
CKOPOCTh ~XMMMYECKOM peaklHH, peakud HOHHOTO oOMeHa,
KayeCTBEHHbIE PeaKIMH Ha Cynb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBL, Ha
KaTHUOH aMMOHHS, pELIEHHE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«Metamnel» u «HemeTamisl») B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHUH C BelecTBaMH U J1a00pPaTOPHBIM
00opynoBaHueM; MIPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIepUMEHTa B (QopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHUX

peaKHI/Iﬁ n q)OpMy.]'II/IpOBaTb BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOATh MpaBWiIa IOJH30BAHUS
XMMHYECKON TOCYION M J1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia 0OpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTepHu30BaTh XUMHWYCCKHUEC
IMPOLECChI, JICKAIINUE B OCHOBC IMPOMBIIIJICHHOTO MOJYUYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 00
O6H.[I/IX HayYHBbIX IMpUHOHIIAX u OKOJIOTHYCCKHUX np06neMaX

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHA U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLICH

CCTGCTBGHHOH&Y‘IHOﬁ KapTuHbl MHpaA, POJIM XHMHU B TIO3HAHHUU




SIBJICHUWA TPHUPOJBI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYpPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW IS
pelIeHusT TPAKTHYECKUX 3a/ad W DJKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Cpesie

3.2

ChopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh VIHTEpHET U Apyrue)
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CpopMHpPOBAaHHOCT, YMEHHUN COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1eco00pa3HOro MOBEAEHUS B OBITY U TPYNOBOM JESITENBHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0pOBbI U OKPYKAIOIIEH NPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens 1K, noscHaTh
Ha TpuMepax crocoObl YMEHBIICHUSI U TIPEIOTBPAIIEHUS UX BPETHOTO

BOS}IGﬁCTBI/IH Ha OpraHu3m 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYMCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTHSA «MaccoBasl JI0Ji1 BELIECTBAa B PacTBOpE»,
O0OBEMHBIX OTHOUIEHWH Ta30B MPH XHMHUYECKUX PEAKIMSIX, MAaCChI
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ddekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS DHCPIrun




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4eCKOM XUMUHU

1.1

[Ipenmer opraHnyeckod XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE W 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHaOB. Teopus CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. byrnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMYNbl OpraHM4eckux BewecTB. [‘omosorus, wu3zomepus.
XHUMHYECKasi CBSI3b B OPraHUYECKHUX COEIMHEHMSAX — OJUHApHBIE M KpaTHBIE

cBs3u. [IpencraBiienne o kmaccupukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeAMHEHUU (cucTeMaTHuecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHefI KJIaCCOB OPraHM4YCCKUX BEIICCTB

YraeBo1opoibl

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUU psAll. MeTaH U 3TaH — MPOCTEHIINE
MPEe/ICTaBUTENIM alKaHOB: (PU3MYecKHMe M XUMHUYECKHe CBOICTBa (peakuuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTyIeHHE U TPUMEHEHNE

2.2

ANIKEHBI: cOCTaB H CTPOCHHUC, TOMOJIOTHYECKHI pAaa. OTHIEH H IPOIMUJICH —
HpOCTCfIHIHG MNpEACTAaBUTCIIN AJIKCHOB!: (1)I/ISI/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA
(peaKHI/II/I TUApHUpPOBAHNA, TaJIOTCHUPOBAHUA, THUApaTallikd, OKHUCJICHUA U

MOJIMMEPU3AIHH ), IOJTyYeHHE U IPUMEHEHUE

2.3

Ankaauensl: OyraameH-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeHIIne
XMMHUYECKHEe CBOMCTBA (peakuus nmoaumepusanuu). [loyueHne cMHTETHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTUYECKHUM pAd. Anetuiien —
HpOCTGfIH.IHfI npeaACTaBUTCIIb AJKUMHOB: COCTaB, CTpPOCHHC, (bH?»I/I‘leCKI/Ie nu
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAINHU,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG U XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'II
COCTasB, CTPOCHUC, (1)I/IBI/I‘{CCKI/IC )51 XUMHUYCCKHUEC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/ISI), NOJIY4YCHHUEC W IIPUMCHCHUC. TOKCUYHOCTH
ApCHOB. I'enetnueckas CBS3b MCXKAY YTJICBOAOPOAaMH, MNPHHAMJICKAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupogHBIE HICTOUHUKH YTIeBOA0pOo0B. [IpupoaHblil ra3 u nonyTHbIe HE(TAHBIC




ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HEPTH: MEPETroHKa,
KPEKUHT (TepMHUYECKUH, KaTanuTU4eckuil), muposn3. [IpomykTel mepepaboTKu
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiap u

IPOJYKTHI €T0 NepepadboTKU

Kucnopoaconepxaiiine opraHu4ecKue coeMHEHUsI

3.1

[IpenenbHble 0IHOATOMHBIE CIUPTHL. METAHOJ U 3TAHOJI: CTPOEHUE, PU3UUECKUE
M XUMUYECKHE  CBOWcTBa  (peakuMM C  aKTUBHBIMH  MeETaJUIaMH,
raJjoreHOBOIOPOJIaMU, TOpPEHHE), TpPUMEHEeHHe. BoJOpo/HBIE CBS3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleCTBHME MeTaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIOBeKa.
MHOroaTtoMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKUE U
XUMUYECKHE CBOWCTBa (B3aUMOJIEHCTBHE CO  IICJIOYHBIMU  METaJlJIaMH,
KauyeCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CIHPTHI). JleicTBMEe Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHHA U OTUJICHT JIUKOJIA

3.2

®deHoy1:  CTpOEHHME MOJEKYNbl, (U3UYECKHEe ¢ XHMHUYECKHE CBOMWCTBA.

Toxcuunocts ¢penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl 1 KeToHbl. DOpManmbaeTH I, alleTAIBACTH: CTPOeHNE, (U3UIECKUE U
XUMUYECKHE CBOWCTBA (pEaKIMM OKHUCICHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE

peaxiun), noydeHue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAs
KHCJIOTBI: CTPOCHHUE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE /IS
KJacca KHUCIIOT, peakius dSTepuUuKalyu), TIOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KHUCJIOTHI KaK MPEJICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. MBlia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CﬁCTBPIC

3.5

Crnosxzble 3¢upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['MIPONIU3 CIIOXKHBIX
a¢upoB. Kupsel. ['maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBossl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocredmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
(usznueckre U XuMUYecKue cBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHeE,
Opo’keHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOoruuecKas
poiib. @otocuHTe3. PpyKTO3a Kak M30Mep IIIHOKO03bl. Kpaxmain u 1memntono3a Kak
npupoaHbele mnojuMepsl. CTpoeHHe Kpaxmaia W LeJUIojo3bl. Ddusznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/II[pOJ'II/IS, KauCCTBCHHAA pCaKkuus C I/IOIIOM)

A30Tc0£[ep>1<amne OpTraHU4YC€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUC COCIUHCHUA. dusznueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha npuMepe TJII/II_II/IHa). buonoruueckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benkn kak mpupoaHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. llepBuynas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHMI: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJMMepu3anuAa U NOJIUKOHACHCALIUA

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPeBpaLICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTacTMAacc,

Kay4yKOB. HonyquI/Ie CHHTCTUYCCKOI'0 KaydyKa U pE€3NHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMUH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue YpoBHHU, MOJYPOBHU. ATOMHBIE OpOUTAIH, §-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpe/esieHus 3JIEKTPOHOB [0 OpOUTaIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHASA KOH(UTypallks aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMmudeckux snementos .M.
MenneneeBa. CBs3b MEPUOAMYECKOTO 3akoHa W Ilepumoaumyeckoil cHUCTEMBI
XUMHUYecKuX 3yeMeHToB J[.M. MeHnaeneeBa ¢ COBpEeMEHHON TeOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XMMHUYECKHX DJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHHaM U MEepHOIaM.

3HayeHue MEpUOANYCCKOr'0 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOeHI/Ie BCIICCTBA. XyUMH4YecKass  CBS3b. Bugel xumuueckoil  CBS3M
(KOBaJ'IeHTHaH HCMOJIAApHAA W IIOJIIpHasA, HWOHHAald, MeTaJ'IJ'II/I"IeCKaH). HoHsr:
KaTHMOHBI 1 aHMOHBL. MeXaHU3MEbI O6pa3OBaHI/IH KOBAJICHTHOM XHUMHUYECKOM CBSA3U

(0OMEeHHBI U TOHOPHO-aKLENTOPHbIH). BoopoiHas cBs3b

1.4

BanentHOCTSD. BHCKTPOOTPI/II_IaTCJIBHOCTB. CrereHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIPHOT'O CTPOCHUA. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPpUCTATINIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTE CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ pCI_I_IéTKI/I. Ilonstue o JAUCIICPCHBIX

cucremax. VICTUHHBIE H KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIA BCIICCTBA B




pactBope

1.6

Knaccugukanus Heoprannueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peaknus.  Kiaccudukamuss — XMMHYECKHMX — peakuuid B
HEOPraHMYECKON U OPraHMYECKOM XMMMH. 3aKOH COXpPaHEHHsS] Macchl BELIECTB,

3aKOH COXpaHCHUA U INPCBPALICHUSA SOHCPIUU ITPHU XUMHUYCCKUX PCAKIHAX

1.8

CKOpoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsSIHME XuMH4YecKoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

DnekTponuTHdeckas aucconuanus. CumbHbIe W ciiadble daekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaﬂBHaﬂ, mIeJIovHast. PeaKHI/H/I HNOHHOTI'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hewmeramnsl. Ilomoxenne HemeramoB B lleproandeckoil cucreMe XUMHYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUs aToMOB. Duszmdueckue

CBOMCTBa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOPO/ia, CEpHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJOTEHOB, CEpbl, a30Ta,
docthopa, yrimepoga W KpEeMHHUS) U HX  COCAMHEHUH  (OKCHIOB,
KUCJIOPOJICOICPKAIIMX ~ KUCIIOT, BOJOPOJHBIX coeanHeHwit). [IpumeHenue

BayKHEHIIINX HEMETAJIJIOB U X COGI[I/IHCHI/Iﬁ

2.3

Meramnel. [lonoxxkenue metamioB B Ilepuoauyeckoil cucteMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JIOYEK
aTomMoB MeTaymioB. O0mme dusndeckue cBoicTBa MeTaioB. CIutaBbl METAJIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAJIIOB
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XHWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIHMH, KalbIUH,
MarHuii, aJlOMHHHUHA, ITUHK, XpOM, >K€le30, Melb) M UX coenuHeHui. OOmime

CITOCOOBI MOJIy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas CBS3b HCOPraHNYCCKUX BCUICCTB, MPUHAMIC)KAINIUX K Pa3JIAYHBIM

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecleueHHH 3KOHOFI/I‘-IGCKOI71, BHGPFGTHqCCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCIAUIUHBI. Ilonsatue o HAaYYHBIX MCTOAAaX ITO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XHEUILKUX BELIECTB. YENOBEK B MUPE BELIECTB M MATEPHAJIOB: BaKHEUILIHNE
CTPOUTEIIbHBIE MaTE€pUaJIbl, KOHCTPYKIIMOHHBIE MaTE€pUalIbl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepuajibl JUIsl 3JICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKHUE H

MUHEpaJIbHBIE YI00peHUs
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XuMusa o 3J0POBBEC HYCJIIOBCKA: IIpaBWJia HMCIIOJb30BaHUA JICKAPCTBCHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPENapaToB OBITOBOW XUMUU

B IIOBCEHEBHOU KU3HU




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