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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny», TpeOOBaHUN K pPe3ylbTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DengepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
ydyeOHOro mpenmera «XuMHs» B 00pa3oBaTeIbHBIX opraHusamusx Poccuiickoi
Qenepanyy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPEJEICHUIO
oOmielt crpaTteruy 00y4YeHusi, BOCIUTAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO TOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBEpHIAIONIMM OTallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe o00Opa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera  «XuMUus», COJEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMme 1O XUMUU C Y4E€TOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHUS B
NO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eflell MW NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obmero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HUIpaeT 0coOyio posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU 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
MI00ambHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEeHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu ~ IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIe  KYpPChl —
«Oprannueckas xumusi» U «OOm@as M HeopraHWyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opranndyecko xumuu. @opMupoBaHUE JAHHOW CHUCTEMbI 3HAHUW MPU HU3YyUYEHUU
npenMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHpOBaHa B TIporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO YydeOHOTrO MaTepuala u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OpPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckOod XWMHHM MOJIyYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEACTABICHUS O XUMHYECKON CBSI3U, KIacCU(DPHUKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrjioM 3peHuss B mpeamMere «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydaromuMcesl TMPEeJOCTaBIsSCTCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX 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 uien, TakMxX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro 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] YHEPTETHUIECKUX PECYPCOB, CBHIPhS, CO3/IaHMS HOBBIX
TE€XHOJIOTUM U MaTEpHUAaJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS U COLUAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TIOCTPOEHUsS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOjeM, TIOUCKa, aHaluu3a |
00paboTku HHPOPMAIINH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIEN0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KAaK HAa YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus, MPH ONPeeICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YEeHHs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpPMHpPOBAHHE 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
IIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4eHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKAT KITIOUEBbIe TIOHATHS, (DYHIaMEHTaJIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE W TMOHHMAHHE CYIIHOCTU JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS,

e (OpMHPOBaHKE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOIUMBIX IS TPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBJIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MIOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTO JKCIIEPUMEHTa, COOIOJCHHEM TpaBUII
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepxarenbHasi XapaKTEpUCTUKA IENed U 3a1a9 U3ydCHHSI
npeaMeTa B IMporpaMMe 10 XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMH NPUOPHUTETAMHU B CHCTEME cpeliHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHud  XMMUM B OOJbIIEH  cTenmeHW OTAAETCS  NPEarovYTeHHE
NPAKTUYECKON KOMIIOHEHTE CoJiepKaHusi OOydeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUW, a (YHKIIMOHAIBHONW T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH M
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEAbHOMN KU3HH
JUTSL pEeUICHUS! TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauUEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

ajanTamnus 00y4aroluMXcsl K YCJIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOoBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOmIMXCs KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIN), WMEIIINX YHUBEPCATbHOE 3HAYCHHWE IS Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHamm3a U 00paboTku uHbOpMAITIH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHS ONBITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe I OICHKA C TO3HITHMA
HKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUYaOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTH B T'YMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEHICHHWU TJIOO0ATBHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHHS YHEPTETUHYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsIX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMeTHOW o0nactu «EcTecTBeHHO-Hay4HBIC
IPEAMETHI.

OO611ee yuciI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTpyKTypHbIE (DOPMYJIbI
OpraHWYeCKUX BeUlecTB. [omosorusi, wu3oMepHUs. XHUMHUYECKas CBs3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpPUBHUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJICHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJACHUE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALCHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3NYECKUE W XUMHUYECKHME CBOMICTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOIUIIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa
(peakuuMyd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallMd, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakuus nosuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKHUM psifl. ALIETUIICH
— TPOCTEMIINN MpenCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHe, (PU3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U MpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauuveckue U  XuMuveckue ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKAIUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TePMHUYECKUM, KaTaauTH4eckui), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHME C o0pa3laMM IUIacTMacC, KaydyKOB M PpE3UHBl, KOJUIEKLHMU
«Hedpte» n  «Yromp», MoOIEIMpOBAaHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MUCXOJIHOIO BEIIECTBA WM MPOAYKTA PEAKIMHU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucaopoaconepskamue opranndecKue coeJMHEHHA

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOoAaMHU, TOPEHUE), MpPUMEHEHHUE. BoAopoAHbIE CBSI3M MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHL. JTWUJIEHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklus Ha MHOTOAaTOMHbIE CIHPTHI). JleiicTBue Ha
Opra’usM 4esoseka. [I[puMeHeHne rimuepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOWMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

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

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, peaklus dTepU(PHUKAILIK), TOJyYeHUE U TPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE U XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom Menu(Il), oxucrnenne aMmuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie monuMepbl. CTpoeHue kpaxmaina H
Henoyo3pl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCHEepUMEHTAJIbHbIE METO/bl M3YyYEeHHsS BEIIECTB M MX NPEBPAILLECHUN:
npoBeJieHne, HAONMI0JIEHUE M OINMUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoMm wMeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUILEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(Il), BzammomelcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI Kak aM(OTEpHBIE OpraHWYeCKue coenuHeHus. Puznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe IIulMHA). buonorunueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mNpuUpoaHBIE BBICOKOMOJIEKYJSApPHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XHUMHUYECKHE CBONCTBAa OEJIKOB:
TUJIPOJIN3, I€HATypalllsl, KAYUeCTBEHHBIEC PEAKIINH Ha OEJIKH.

OKCHEpUMEHTAJIBHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicokOMOJIEKYISIPHBIE COCANHEHUS

OCHOBHBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
MOJINMEPHU3ALHMS U IOJTUKOHACHCAIHS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX IPEBPALLCHUN:
O3HAaKOMJIEHHE C o0pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE 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: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOMAbI, MKHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPO/IbI, MOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCehl.

TexHonorusi: nUUIEBBIE MPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaTbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, U30TONBL. DIJIEKTPOHHAs
000yI0YKa. DHEPreTUYecKne ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTU pacHpeiesieHUusl AJIEKTPOHOB MO OpOUTasIM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOIMUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHYECKOM CBS3HU
(koBaJIieHTHAsI HEMOJISIpHAS W TMOJIIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienus. 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.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxknatypa
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
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOphI, BIMUSAIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas aucconuanus. CibHBIE U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MpPEeBpaIlCHMUIA:
neMoHcTpanus Tabsmn «llepuoandeckas cucrema XuMU4YecKux anemeHToB JI. WM.
MeHnneneeBay, U3ydeHHE MOJEICH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalll3aToOpa, OMpEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWUKATOpA, pPEaKIHH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHre pa3udHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérunle 3a1aun.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUWii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJBb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenne HemetamioB B llepuoamyeckorn  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpoAa, cephl, pocdopa u yriiepona).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrimepoga W KpeMHHUSI) U UX  coeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUI.



Meramisl. Ilonoxxenune meramioB B llepuoanueckon 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€Thel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHs U )KU3Hb

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

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIICHHOTO
MIOJIyYEHUS] BaXKHEUIIINX BEILLIECTB.

UenoBek B MHUpE BELIECTB U MATEPUANIOB: BAXKHEWIIME CTPOUTEIIbHBIC
Martepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Ui 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHus.

XuMHus U 300pOBbE 4YEJIOBEKAa: IPaBUia MCIIOIb30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBuja 0€30MaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBON XUMUHU
B MOBCETHEBHOU JKM3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHBIX  CBSI3€M MpU  U3YyYeHUH OOWEed u
HEOpPraHW4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUH, SBISIONIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4HbIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIMNPOBAHNE, U3MEPEHNUE, 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: MUHEpaTBI, TOPHBIE TTOPOJIBI, TOJIC3HBIC HCKOTAEMbIE, TOILIUBO,
pPECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



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,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM IS
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOTPaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JICSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUI JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XHUMHUYECKOT0 00pa30oBaHUs;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl U CLIOCOOHOCTU CTABUTh
eI U CTPOUTD KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUSI MpeaMeTa «XUMHs» JIOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd Y  T[paBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  IMpolieccam
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommXxcs M0 peajn3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro BOCIIUTAHMSA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOPMax W MpaBUWIaX MEXKIUNYHOCTHBIX
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 HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e mH(OpMaIMKM O MEPEOBBIX JOCTHXKCHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, 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 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHnsT TpaBmwil 0e30macHOro OOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIFOJICH;

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

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYyruxX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHWH NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro 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 TPYI0BOMU JIEITEIIbHOCTH;

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
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS TPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUH U MIPEIOTBPAIIATh UX;

HAJUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHUMAHHS CHeNM(DUKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEIOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHHH MPOoOJeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH JUIsl COBPEMEHHOU
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJM B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TPyAa U DHKOJOTMYECKH KOMGMOPTHOM >KM3HM KaXKJOTO 4YJieHa
o0I1€ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHUS, 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 CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PEHUS o0yyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIeHaAyYHbIEe MOHSATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHElU(UKY METOA0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBJIICHUE,
IpoIlecC, CUCTeMa, HayYHbIA (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeAOBaHNE, HAOIOICHHE, H3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISTUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIMAJIBHON KOMITETCHITUU 00YJaroImmnXCs;

CIIOCOOHOCTD o0ydJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHUS M YHUBEPCAJIbHBIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSMHU.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUS

CaMOCTOSITEIbHO  (OpMYJIMPOBAaTh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAesATh IENH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;

HCTOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJ11 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

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

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B pPacCMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOICIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUecKkas ¢opMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPEJCTABICHUS 1JIsI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUAM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEMIECTB U XMUMHUYECKUX
peaKiuu;

dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi () OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOaTh 32 XOJ0M
nporecca, CaMOCTOSTENbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
0000111eHNS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
IIOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MOMyJsipHAsT JUTEpAaTypa XUMHUYECKOTO COJSp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MHTepHETa), aHAnM3upoBaTh WH(OPMAIUIO Pa3TUYHBIX BHIOB U (hopm
MPEICTABJIEHUS], KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HENPOTUBOPEYNUBOCTb;



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;

CaMOCTOSITEJThHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpenCcTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, T1arpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3BIK B KA4eCTBE CpEICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJi¢ Auajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JCATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHO WJIK COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBAaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiaeHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH IeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATENbHOCTh, OmpeAenss €€ Leau M 3aJayd, KOHTPOJIHMPOBATh M IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIIIOJIHEHUN Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
b eKTUBHBIN Ccroco0 HMX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOM  COCTaBJISIONICH
€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 (pa3BEpHyTass U COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJSIPHBIM OO0BEM, YIJIEPOAHBIM CcKeneT, (YHKIMOHAJIbHAS TpYIINa,
pajauKal, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH 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
0€30MacCHOM HCIIOJIB30BaHUN BAXKHEWIIMX OPraHMYECKHUX BEHIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHA,
YCTaHABIIMBAaTh UX B3aMMOCBSA3b, HUCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIH30BaTh XHMHUYECKYIO CHUMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHOMN)
dbopMyn  OpraHMYeCKMX BEIIECTB M ypPAaBHEHHM XUMHUYECKHX PEaKIIH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BEIIECTB ISl MIUTIOCTPALIUM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaBY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), J1laBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMenkinatype (IUPAC), a Takke npuBOAUTH TpUBHUAILHBIE
Ha3BaHUSI OTHEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIIEH, MPOIMIECH, AalETUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabAeTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€ApPUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytinepoBa a1 00bICHEHHS 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, metmnOyraauen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEHOJI, aleTalbleru]l, MypaBbMHAsE U YKCYCHasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIONIMX XMMHYECKHX PEaKIHUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPepabOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUECKOU
mocy/Iol 1 j1abopaTopHBIM O00OpYyJOBaHMEM, a TakKe MpaBuiaa OOpalieHus C
BEII[ECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJNHATh XUMHUYECKHM
AKCIIEPUMEHT (TIpEeBpaIeHUsI OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYpaIis OCTKOB MPH HArpEeBaHWU, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHHKMA OE€30MacHOCTH TpU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPaBHEHUU COOTBETCTBYIOIIUX
peaknuii 1 GOpPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIMU3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl0 H3 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 HUX BPEIHOIO BO3JECUCTBHS HAa OpraHu3M
YEJI0BEKA;

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

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynabTaThl OCBOCHMsS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsL pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPO/IHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOIUTHYECKON Aucconumanuu, nepuoaundeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MMaCHOM HCIIOJb30BAHMHN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTE€pPHbIE MPU3HAKU TOHATHIA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYIO CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMHUUYECKHX  pEaKIHil,
cucrematnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€Has
W3BECTh, HETAIIEHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAsI, METaJUTUYECKasi, BOJOPOHASI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHMUECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIime
COeIMHEHUHN (MPOCThIC BEIIECTBA — METaJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KUACTIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOIUYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB . M. MenpgeneeBa, MCMOJb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 repuoaam u rpymnmnam llepuoguueckoit cucremMsl XUMUYeCKUX 3seMeHToB . U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE T€HETHMYECKOW CBSI3M MEXAY HEOPTraHUYECKUMH
BEIIECTBAMU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHYECKHE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrollUX BELIECTB, TEIJIOBOMY
s ekTy peakiuu, U3MECHEHHUIO CTEIICHEH OKHCICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKkIuy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH 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 (nmpuniun Jle [latense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
TakkKe CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JI0JI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(dekTa peakuny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, IPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPaBUIIa TOJIb30BAaHUS XUMHUECKOU
nocy/Iol 1 j1abopaTopHbIM OOOpYyIOBaHMEM, a TakKe IpaBuia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU TO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnH,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIICHUE AKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamiel» u «HemeTamne») B COOTBETCTBUM C TPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpAIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (POPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TOJNy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, 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
MPEOTBPAILICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

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

JUISL  CAEeNbIX U CIa0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui 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
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrIeBOIOPOIbI — aIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kanue oprannieckne coeIuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 3 2




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

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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [Tonyuenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoOB

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

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE HCTOYHHUKH YIIIEBOJIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

16 KonTtponbHas padoTa mo pasaery
«YTaeBogopoab»

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

13 MHOroaroMHbI€ CHUPTHI: ITUIEHIIIUKOIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTanpaeru. AeToH

o1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbUHAsI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

Crnoxubie 3(pUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuooruuecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitono3a kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasaery
«Kucnopopcoepxaiiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
npoBepoyHas pabora

30

OO0mras XxapaKTepUCTHKA a30TCOIePIKAIIUX
OPraHUYECKUX COCTUHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

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

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

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

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB .. Meneneena B
Pa3BUTHUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




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

Knaccugukanms XuMHIECKIX peakunii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pacteopa.
Peakiun nonHoro oomeHna. ['maposmz
OPraHUYECKUX U HEOPTaHUIECKUX BEIICCTB

12

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

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJIOKCHUEC B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoia, cephl, (hochopa u yriepoaa)

22

XHUMHYECKUE CBONCTBA TaJIOT€HOB, CEPhI M X
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHHE U CUCTEMATU3ALINS 3HAHUN 10




Tteme «Hemeramiey. Beruncinenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHIH SKOJI0THYECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIULINHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHIINX BEIIECTB

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

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpPA, POJIM XUMHH B TO3HAHUHU
SABJICHUN TIpUpOAbl, B (POPMHUPOBAHWUM MBIIUICHUS € KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYSCKUX 3aJad M OKOJOTHYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpenie

1.2

Bnanenne cucremMoil XMMWYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAT AFOIINE MTOHATHUSA (Monekyna, BAJICHTHOCTB,
3NEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XWMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEPOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpylHHa,  pagukaig,  U30MEpus,  H30MEpHI,
FOMOJIOTUYECKHI  psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOIA- U
a30TCOJIEpKaIle COCOUHEHHs, OWOJOTMYEeCKd AaKTHBHBIE BEIIECTBA
(yrneBojpbl, KHUpbI, OCJKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHumdeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (HAaKTOJIOTHUECKUE
CBEICHMSI O CBOMCTBaX, cCOCTaBe, NOIYyYeHHMHM U OE30IMacHOM
UCIIOJIb30BAHUM BAXKHEUIIMX HEOPraHWYECKUX M OPraHuYeCcKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU
MNOHSTHUM,  YCTaHABIMBATh WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHSATUS MpPH ONHUCAHMM COCTaBa, CTPOEHUS U

NpeBpalleHN OPraHUuYeCKUX COSMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL  COCTaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTO,
COKpal€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PEaKIUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BEILLECTB JUIsI WIUIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKHUX BCHICCTB II0 HX COCTaBy M CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpymme) COeIMHEHHH  (yrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOJACPKAIINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COGILI/IHGHI/H[), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTHYECKOU

HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OTPEICISATh BUABI XHMHYCCKON CBSI3H B

OpraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOPUU
CTpoeHusl opraHuyeckux BemecTB A.M. byrnepoBa st 0ObsiCHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChl BEIIECTB

YrieBo1opobl. Kucnopoacoaepxaiue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM. BLICOKOMOHeKyHHpHBIe COCAMHCHU

2.1

CpopMHpPOBAaHHOCTP YMEHHUM TPUBOIUTH TPHUBUAIBHBIC HA3BAHUS
OT/JCIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, MPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULEPUH, (QEeHOJ, (QopMallbIeTull, aleTaabIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KHCJIOTa, IIIOK03a, (PPyKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
(¢u3nyecKkne ¥ XUMHUYECKHE CBOWCTBA THUIUYHBIX IIPEJICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCcTB (METaH, dTaH, 3THJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:1,
METaHOJI, TAHOJI, 3TUJICHIJIMKOJb, TJIMIEPHH, (CHOJ, aleTalbICTh]I,
MypaBbHHAsT W YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HIUIIOCTPUPOBATHL TCHCTUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU npeaACTaBUTCIIIMHA Ppa3INIHbIX KJIaCCOB
OpPraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBECTCTBYIHOIIUX XUMHNYCCKUX

peakuuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yrojb), CHOCOObI UX

Hepepa60TKI/1 U MPAKTUYICCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHUsA, UCIIOJIB3YCMbBIX B XUMUU IIPU U3YUYCHUU




BEUIECTB M XUMHYECKMX SBJICHHHA (HAOMIOACHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUA U1 I[PUHATUSA PEHIEHUHM B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMCHHI COONIOJATh TIPABHIIA IOJIE30BAHUS
XUMHUYECKON TOCYJIOM M J1TabOpaTOpPHBIM OOOPYIOBAHHEM, a TaKKe
npaBujia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBpaIeHUsI OPraHUUECKUX BEIECTB IPU HArPEBAHUH,
MOJTydeHHE THIIEHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHu4eCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHUU C IIpaBHJIaMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHuH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHucCHd YpaBHEHHH COOTBETCTBYIOIIHUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

34

ChopmupoBaHHOCTH YMEHHUI IPOBOAUTH BBIYUCIEHUS [0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa peaklnu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

M3 UCXOJHBIX BCIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIY4aeMylH0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa MmaccoBoii nH(popmanuu, ceth IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOJMIOAATH MpaBUiIa HSKOJIOTMUYECKU
1es1eco00pa3HOro TMOBeJEHUsI B OBITY W TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHS CBOErO 37I0POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpAIMHM), TMOSICHATH Ha
npUMepax CIocoObl YMEHbBIIEHUS W TPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUK, KOTOpPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAsl 000JI0UKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTAJUITMYECKasl pEelETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakiuuu HOHHOro oOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNIEKTPOJIUTAYECKAS ~ JIUCCOIMAIINSA, OKHUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIMu, XMMHYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOPHUs DJIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TIOJIYyUCHUH U O€30MacCHOM HCIOJB30BAHUN BaXHEHIIINX
HEOPraHWYECKUX BELIECTB B OBITY W TNPAKTUYECKON JEATEIbHOCTU

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHI, NPUMEHSTh COOTBETCTBYIOLINE
HOHSTHUST TPU OMNHCAHMM CTPOCHHUSI U CBOMCTB HEOPraHMYECKUX
BEUIECTB U MX IPEBPAIlCHUN; BBISBIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUM C MOHATHIMHU u MPEJICTaBICHUSIMHU JIPYTHUX

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU MCTOAaMM HAYYHOI'O IIO3HAHHA BCIICCTB U
XUMHUYECKUX SBJICHUU (Ha6J'IIOI[eHI/Ie, H3MCPCHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAHMHCHHAX PA3JIUIHOIO
COoCTaBa, BUJ XHMHUYECKOH CBA3HU (KOBaJ'IeHTHaSI, HMOHHas,
MCTAIIINYCCKasd, BO,Z[OpOI[HaSI) B COCAUMHCHUAX, THII KpHCT&HJ’IH‘IGCKOfI
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATE XapaKTCp CPCAbl B BOOHBIX

pacTBOPaAX HCOPraHMIYCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKkiuu 1o pas3IMYHbIM IIpU3HAKAM (‘-II/ICJ'Iy U COCTaBy pCarupyromux

BCUICCTB, TCIIJIOBOMY B(b(beKTy peakuuu, HU3MCHCHHIO CTEIeHEeH




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

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTaBIIATh YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIE YPAaBHEHUS pEaKIUl
MOHHOTO OOMEHA, YUYUTBIBASI YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTEH PEAKIIMH, MOATBEPIKIAIONTNE
Ka4eCTBEHHBIN  COCTaB  pa3JIMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MHYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH pacCKphIBaTh CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEICTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMUMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, yYMEHHH OOBICHATH  XapaKTep CMEIICHHS
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHU4ecKass XUMHS

2.1

CdopMHUpOBaHHOCT, YMEHUM pacKpbIBaTh CMbICH [lepumoamdeckoro
3aKOHa .. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO U  MPOTHOCTHYECKYIO

byHKIMH

2.2

ChopmupoBaHHOCT YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHU4YECKHX »di1eMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHSTUSL «S-, p-, d-DTEKTPOHHBIE OPOUTATN», «IHEPreTUUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojaM U Tpynnam

[Iepronnueckoit cucremel XuMuieckux aneMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHUE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJAaTh  CYIIECTBOBAHWE TEHETUYECKONH  CBSI3U  MEXIY
HEOPraHMYEeCKUMH  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKuHﬁ
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C(i)OpMI/IpOBaHHO CTb yMCHHf/'I yCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HCOPraHNMYCCKUX BCIICCTB IO UX COCTAaBYy K OHpeI[eJ'IéHHOMy KJ1accy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIEC THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY
UL coCTaBlieHHsT (OpPMYNT BEHIECTB M YPaBHEHHH XHUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpusmuaibHble
Ha3BaHMSI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHelii ras,
YIJEKUCHbIA ra3, aMMMaK, rameéHash W3BEeCTb, Heraui€Has U3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUH XapakTepu3oBaTh (ONMUCHIBATh) OOLINE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIACCOB,
MOATBEPKJAaTh  CYIIECTBOBAHME  T€HETUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKMMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHM TJIAHUPOBATH W BBHITIOJHITH XUMUYECKHUMA
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B MPUCYTCTBUU
KaTajau3aTopa, OINpeseseHHe CpPeabl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIMSHUE pa3IHMYHBIX (DakTOpoB Ha
CKOPOCTh ~XMMMYECKOM peakiuy, peakuud HOHHOIOo OOMEHa,
KaueCTBEHHbIEC pEaKuu Ha Cylb(aT-, KapOoHAT- U XJIOPUJI-aHUOHBI, HAa
KaTHOH aMMOHHS, pEIIEHHE SKCIEPUMEHTAIbHBIX 3aJad 0 TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBUJIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalieHMH C BeUleCTBaMH M JabOpaTopHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMme 3amucu YpaBHEHHM COOTBETCTBYIOIIUX

peakuuii U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBanHOCTh yMEHMI COONIOATh TMpaBWiIa IOJH30BAHUS
XMMHYECKON TOCynod M JabopaTOpHBIM OOOpPYHOBAaHHEM, a TaKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHUYCCKHEC
ITPOLECCChI, JICKAINHUE B OCHOBC IMPOMBIIIJICHHOTO MOJYUYCHUA cepH0171
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HAayYHBIX MMpUHOHIIAX )51 OKOJIOTHYCCKHUX HpO6HeMaX

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, PpOJHU XWMHU B TIO3HAHUH




SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTHYECKUX 3aa4 W OKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD yMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)
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CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
11e1eco00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JESATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3JI0POBbSI M OKPYKAIOIIEW IPUPOIHOMN

cpebl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpENENIEHHBIX BEIIECTB, TOHMMAs cMbIci nokazatens [1JIK, noscHsaTh
Ha TIpuMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3M 4Y€JIOBCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM TMOHSTHUSI «MaccoBasi JOJsI BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOUICHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MAaCChI
BeI[eCTBA WK 00bEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEaKIUU BEIECTB,
TeroBoro 3¢hdekra peaky HA OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepHaylioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpPMYNIbl OpPraHWYECKUX BellecTB. [omonorus, u3oMepus.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COECIMHEHMSAX — OJWHApHBIE M KpaTHBIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHECHIITX Hpe)ICTaBPITeHeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YraeBo1opoibl

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecKHue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs ), HaXOXKACHHUE B IIPUPOJIE, IOJIydYeHUE U IPUMEHEHHE

2.2

ANKeHBI: cOoCTaB M CTpOCHHE, TOMOJIOTUYECKHI P, OTHIEH H IIPOIMUJIEH —
HpOCTGﬁH.IPIG MpEACTAaBUTCIIM AJIKCHOB!: (1)I/IBI/I‘IGCKI/I€ A XMMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPpHUPOBAHNA, TaJIOTCHUPOBAHUA, THUApaTallikd, OKHUCJICHUA U

MOJIMMEPU3AIHH ), IOJTyYCHHE U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHEe CBOMCTBA (peakuus nmoaumepusanun). [lomydueHne cCHHTETUYECKOTO

KaydyKa U pE3HUHbI

24

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ NpeACTaBUTCIIb AJIKUMHOB: COCTaB, CTpPOCHHC, (1)I/ISI/IIIGCKI/IC n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAINHN,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HHTpOBaHHH), MOJIYYCHHUEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTasB, CTPOCHUC, (I)I/I3I/I‘{CCKI/IC u XUMHUYCCKHUEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4CHUC W HNPUMCHCHHC. TOKCUYHOCTH
ApCHOB. I'enetnueckas CBS3b MCXKIAY YTJICBOAOPOAaMH, MPHHAMJICKAIIUMU K

PAa3JIMIHBIM KJIaCcCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIeBO10poI0B. [IpupoHblil ra3 u nonyTHble HETAHBIE




ra3el. HedTh 1 €€ mpoucxoxaeHue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroip u

IPOAYKTHI €T0 repepaboTKH

Kucnopoaconepxaiiine opraHu4ecKue coeMHEHUsI

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHL. METaHOI U 3TAHOJI: CTPOCHHE, PU3NICCKHEC
M XUMUYECKHE  CBOWcTBa  (peakuuM C  aKTUBHBIMH  MeETaJUIAMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpOJHBIE CBSI3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBHME MeTaHOJIa W 3TaHOJIAa HA OPraHU3M 4YeJIOBeKa.
MHOroaTtoMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHUE, (PU3UIECKUE U
XUMUYECKHE CBOWCTBa (B3aUMOJIEHCTBUE CO  IICJIOYHBIMU  METaJIJIaMH,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHBIE CHHPTHI). JlelicTBUEe Ha OpraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEPpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTpOCHHME MOJEKYNbl, (U3UYECKHEe ¢ XHMHYECKHE CBOWCTBA.

Toxcuunocts ¢penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl 1 KeToHbl. DOpMabIETH I, alleTaIbJACTU/l: CTPOCHUE, (PU3NYECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noJyuyeHrue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAs
KHCJIOTHI: CTpOCHHUE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA (CBOICTBA, OOIIHe IS
KJacca KHUCIIOT, peakius dSTepudHKalyu), IOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

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

3.5

Crnosxzble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MApOIH3 CIOKHBIX
adupoB. Kupsel. ['uaponus xupos. IIpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBojsl: cocras, Kiaccuukamnus yraeBoAoB (MOHO-, TU- W TOJUCAXapUIbI).
['moko3a — mpocredmuii MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJICKYIIBI,
(bu3uYecKre U XUMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHue,
Opo’kKeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOoJoruYeckKas
poiib. dotocuHTe3. PpyKTO3a Kak M30Mep IIIH0KO03bl. Kpaxman u nemntono3a Kak
npupoaHbeie noimMepbl. CTpoeHHe Kpaxmajia W Leiunoio3bl. duznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/B, Ka4YCCTBCHHAA pCAKIUA C I/IO,Z[OM)

A30Tconep>1<anme OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OpraHn4eCKUC COCINHCHUS. dusznueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCIIOT (Ha npumepe FJII/ILII/IHa). buonorundeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benkn kak mpupoaHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. llepBuynas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOHCTBAa OEIIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIINH HA Oenxu

BBICOKOMOIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHMI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHH —

noamMepus3anyAa U NOJIMKOHACHCA A

5.2

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

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHU, MOJAYPOBHU. ATOMHBIE OpOUTAINH, §-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpe/esieHns 3JEKTPOHOB M0 OpOUTANISIM B aTOMAax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3b NEPUOJAMYECKOTO 3akoHa W Ilepumoaumyeckoil cHUCTEMBI
xumMudeckux sneMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHOW TEOPHEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKUX DJJIEMEHTOB W
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XumMuueckass CBS3b. Bugpl XAMHYECKOH  CBSI3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W TIOJIsIpHAsA, HWOHHAad, MeTaJ’IJ’II/I‘IeCKaﬂ). HoHnsrI:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI O6p8.30BaHI/I$I KOBAJICHTHOM XHUMHUYECKOU CBA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOpHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrelieHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIDHOI'O CTPOCHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPUCTATNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMcTMHHBIE W KOJJIOMIHBIE pacTBOPLI. MaccoBas 1ol BellecTBa B




pactBope

1.6

Knaccugukanus Heoprannueckux coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peaknus.  Kiaccudukamuss — XMMHYECKHMX — peakuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHMsI MAacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA DOHCPTIUH ITPHU XUMHUYCCKHUX PCAKIIUAX

1.8

CKOpOCTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMHUeckoro pasHosecus. [Tpunnun Jle [larense

1.10

DnekrponuTrdeckas aucconuanus. CunbHbIe W ciadble nmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaHBHaﬂ, oIeJIovHast. PCaKHI/II/I HOHHOT'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hemeranmnsl. Tlonoxkxenue HemerannoB B [lepuonnyueckoid cucTeMe XUMUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUECKHe

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

dbocdopa u yrieponaa)

2.2

XWMHUYECKHUE CBOWMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbocthopa, yrimepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJIOB,
KUCJIOPOJICO/ICPKAIMX ~ KUCIOT, BOJOPOAHBIX coenuHeHuid). [IpuMeHeHue

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

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0ue gusndeckue cBoiictBa MeTaioB. CIulaBbl METAJLIOB.

DIEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB
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XHWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KalbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) U WX coeauHeHuiu. OOmme

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

2.5

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

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecleueHHH 3KOHOFI/I‘-IGCKOI71, BHCPFCTHHCCKOﬁ U MHUILIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOHAaX ITO3HAHHUA

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHAJIOB: BaKHEUILME
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepuajibl JUIsl JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U

MUHEpaJIbHBIE YI00peHUs
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XuMHsT W 3]I0pOBbE UENOBEKAa: IIpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 6€30MaCHOTO MCIIOIB30BAHUS MIPENapaTOB OBITOBON XUMHUH

B IIOBCEIHEBHOU KU3HU




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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