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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10 XUMHUM Ha YpPOBHE CpeaHEro oOmiero o0pa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepaibHOM  rocyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTterud pas3BuTUs BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHUS O0Y4YaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, noJry4aeMoe BBIMTYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro O00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
00yJaloUIMXxcs Ha YpOBHE CpPEIHEro o0IIero o0pa3oBaHUs CPEACTBAMU Yy4eOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHSI,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHass XUMHUS KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISIMH W MPUHIUIAMU CPEAHEro OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIUIHOIO BKJIIOUYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBlIeHud O cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABAaTEIbHOM M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHITHIE MPOTPAMMOM MO XUMHUU TOJAXOJbI K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHpOpMAIH, HEOOXOIUMBIX /I MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPeleICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaxkHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUIECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepkatelibHas XapakTEpUCTUKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4deHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeIICHUS TPAKTUYECKUX 3a1ad.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoHAILHOTO MPUPOOTIONIB30BAHMS, TTOTIOJHCHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 001acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero oOmero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJEPKXAHUE OBYUYEHUA
10 KIJACC

OPTAHUYECKASA XUMUSA

TeopeTruyeckne 0OCHOBbI OPraHUYECKON XUMHH

[IpenmeT opraHM4ecKor XUMUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MAaTEPUAIOB. Teopuss CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytneposa, e€ ocHOoBHBIE mO0XKeHUsA. CTPYKTypHBIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3omepus. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJUHAPHBIEC U KPATHBIE CBA3U.

[IpencraBnenne o KiaccupuKauu opraHWYecKux BemecTB. HomeHkmaTypa
OpraHUYECKUX COCIMHEHUN (cUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEHUIINX MPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.



ODKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX NPEBPAILLCHUN:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHHE U
OMUCAHUE JIEMOHCTPALIMOHHBIX OMBITOB M0 MPEBPALLICHUI0 OPTAHUYECKUX BEIIECCTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKUH psa. Meran M 3TaH —
MPOCTEHIINE TPEACTABUTEIN aJIKaHOB: (U3WYECKHE M XHMHYECKHE CBOMCTBA
(peakiuu 3aMelieHuss W TOPEHHUs), HaXOXKJACHUE B MPUPOJE, TMOJyUYCHHE W
PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN PSAZl. DTUIICH U TMPOMUIEH —
NPOCTEUININE TMPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCICHUS W
MOJIMMEPH3ALINHN ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetmwnOyraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOMCTBa (peakuus mojumepusanuu). [lonydeHue CHHTETHYECKOTO
KaydyKa U PE3UHBI.

AJIKHHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUM Psijl. ALIETUIICH
— TMPOCTEHMIIMNA TPE/CTaBUTENh AaJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA (peaklUMMU THIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTalUH,
TOPEHHUs] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MUecKne U XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE U NMpUMEHeHue. 1oayon:
cocmas, cmpoenue, Quauueckue U  XuMmudeckue  ceoucmea  (peaxyuu
2A/I02EHUPOBGANUST U HUMPOBAHUA), NoAyYeHue u npumernenue. TOKCUUHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAICKAINIMMU K
Pa3JIMYHBIM KJIaccam.

[IpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 u IOIyTHBIE
HedTanpie Ta3pl. HedTh m €€ mpoucxoxnenune. Crocobsl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nupoiau3. IIpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIiH
YTOJIb ¥ IPOAYKTHI €ro nepepadboTKy.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHMsI BEIIECTB M HUX MPEBpPALICHUMN:
O3HAaKOMJICHME ¢ oOpa3llaMy IUIaCTMAacC, KaydyyKOB W PE3UHbI, KOJUJIEKIIHH
«Hebtb» wu  «Yromp», MOJICIUPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
raJIOT€HONIPOU3BOAHBIX, MTPOBEICHNE NPAKTUYCCKON PabOThI: TMOTyYeHHE ITHIICHA

Y U3yYEHHUE €TO CBOMCTB.
Pacuérnrple 3agaumn.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconep:xamue oprannieckue coeuHeHHs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHOJ: CTPOECHHE,
dbu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiMu C aKTUBHBIMH METaJJIAMH,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NpUMEHEeHHe. BoaoponHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOoIa U 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHOroaTtoMHbl€  CHUPTHL.  DTUJIEHIJIMKOIbL W  TJUIEPUH: CTPOEHUE,
dbu3udyeckue W XMMHYECKHE CBOHCTBA (B3aUMOJIEHCTBHE CO  IIEJIOYHBIMU
MeTaJUlaMHi, KaueCTBEHHAs PEaKids Ha MHOTOATOMHBIE CHUPTHI). JleiicTBue Ha
opraHusM yenoseka. [[puMeHeHne riuiepruHa U STUICHTJIMKOJIS.

@deHoJ: CTPOCHHME MOJEKYIbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunsl UM Kemowusl. DopManbAeTHUl, alleTaIbACTUl: CTPOCHHE,
dbu3nYecKue U XUMHYECKUE CBOWCTBA (pEaKIMU OKUCJICHUS W BOCCTAHOBJIEHWS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCyCHasi KHCIIOTBI: CTpOEHUE, (PU3MUYecKue U XUMUYECKHe CBOMCTBa (CBOMCTBA,
oOmue Uit Kiacca KUCJIOT, peakuus dTepu(puKainum), MoJIydeHrue U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCI0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JEHCTBHUE.

Cnoxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorundeckas
POJIb JKUPOB.

VYrneBonsl:  cocraB, KiIaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
noJiucaxapuibl). I'7oko3a — MpocTerIuii MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJICKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE C
rugnpokcuoMm meau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OpOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. Porocunte3. OpykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueutoiao3bl.  dU3MYeckMe ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHasl PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
MpOBEJCHNE, HAOJIOJICHHE W OINUCAHHE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE >TaHOJa
okcugom Menu(ll)), MHOroatroMHbIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHA



cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacu€rHbie 3anaum.

Bblunciendss 1o ypaBHEHHIO XWUMHUYECKOM peakiuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMu MO U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

A3oTcoaepxKaliue opraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI KaK aM(oTepHble OopraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TpPETUYHAs CTPYKTypa OenKkoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbIE PEaKIIUU Ha OCIIKU.

DOKCIIepUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB W WX MPEeBpalliCcHUN:
HaAOJII0/ICHNE W OTIMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHWU, IBETHBIC PEAKIIUU OCTTKOB.

BricokomosiekyJasipHbIE COeTMHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJIIPHBIX COCIUHEHU: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3AINU, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCUpUKAIs, EPHUOJUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECTUPOBAHUE.

®usuka: MaTepusi, DJHEprusi, macca, arToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kmerka, opranmsMm, Omocdepa, oOMEH BEImECTB B OpraHU3ME,
doTtocuHTe3, OHMOJOTMYECKH AaKTWUBHBIE BemecTBa (OCNKH, YTIEBOABI, KHUPHI,
(dbepMeHTHI).



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHoMOrUsA: MHUIIEBBIC MPOAYKTHl, OCHOBBI PAIMOHATILHOIO IMHTAHUS,
MOIOIIIAE CPEJICTBA, JICKAPCTBCHHBIC M KOCMETHUYCCKHE MperapaThl, MaTepralibl U3
HUCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4ecKkud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX DJIEMEHTOB
1. . MenneneeBa. CBs3b MeproanuecKoro 3akoHa u [lepmoamdeckoil cuctemsl
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB IO TpPyNIaM U TEPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XHMHYECKONW CBA3U
(koBaJIeHTHAs] HEMOJSpHAs W TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHU3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akientopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPHULATEIHLHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonaTne 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XuUMHYECKOe paBHOBecue. DakToppl, BIUAKOLNIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunuun Jle [laTtense.



DnekTponauTnyeckas aqucconuanus. CuiibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHctpauus Tabmun «llepuoaunyeckas cuctema xumudeckux sinementos . U.
MenneneeBay, U3ydeHUE MOJeNied KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEeHUE EPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIUu HOHHOro oOMeHa),
POBEICHUE MPAKTUYECKOU paboThl «Bnusinue paznudHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKklUuil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCMOJb30BAHUEM TOHSTUSI «MaCCOBas
JIOJISI BEIIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudyeckux asnemMeHToB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIUIOB. AJIIOTPONMS HEMETA/UIOB (Ha MpUMEpE
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docchopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOACOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTUHEHUN ).

[IprmMeHeHne BaxXHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne merauioB B llepuonmyeckon cucTteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. Ob6mue ¢uzudeckue cpoiicTBa MetaiioB. CIiaBel METaJIIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATPHM, Kajlui, KaJbIWH,
MarHui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHCHHUIA.

OO6mue crmocoObl MOMyYeHUsT METauioB. [IpuMeHeHHE METAIOB B OBITY H
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBpaIlCHUI:
M3yYeHHE KOJUICKIMU «MeTauibl U CILIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE W OIMCAHHWE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCHUJIA ATIOMHHHUSA C PACTBOpPaAMHU
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnblie 3amaun.



Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHs U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOU, SHEPreTUYECKOU M MHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEIULMHBI. [IoHSATHE O HAayYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIIEHHOTO
NOJIyYEHUS] BAXKHEHIINX BELIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHAJOB: BAXXHEHIINE CTPOUTEIIbHBIC
Marepuasbl, KOHCTPYKUMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTrepuainbl Uil 3JEKTPOHUKH, HaHOMAaTepHUalbl, OPraHWYECKUE U MHUHEPAJIbHBIE
yI00peHus.

XUMHUSL U 30pOBbE YENIOBEKAa: IMpaBuia MCIOJb30BaHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOrO0 MCIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH
B [IOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuszamuss ~ MeXnpeaMeTHBIX  CBA3€d NpU  M3ydyeHUMM oOwmwed u
HeopraHu4ecko XxuMuu B 11 Kilacce ocyIecTBisIeTcs 4epe3 UCIOIb30BaHUE Kak
OOIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHM, TaK W TOHATHH, SBISIOIINUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuiue ecrecTBEHHO-HAy4YHbIE TOHATHUS: HAy4YHbIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCUpUKAIUs, M[EePUOJUYHOCTb, HAOJIIOJIEHUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, paANOaKTUBHOCTb, MOJIEKYJIA, JHEPTE€TUYECKUM YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEIUYMHBI M €AMHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BATAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHepalbl, TOPHBIE MOPOJBI, IOJE3HBIE UCKOMAaEMbIE, TOILUIMBO,
pecypchl.

TexHOoIorus: XUMHUYECKasi NMPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaAIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHIICBas
IPOMBIIUIEHHOCTh,  (papMaleBTUYeCKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKMX IIPenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TPaXJAHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHOro oOpasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAHHUSI UEHHOCTU TMPaBUI HUHIAUBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mnpodeccun M peaau3aiuud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa JKOJOTHMYECKUX TPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCAIIUX BpEd  OKPYKAIOIICH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHU 00 OKPY)KAIONIEM MHpE KaK O €IMHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIIEHUHU TJI00AIBHBIX MPOOIIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKM3HU KaKIOTO HWICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JesIaTh 00OCHOBAaHHbIE 3AKITIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K IIO3HAHUIO U UCCIIEI0BATENIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HaUMMble A (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYaroOHIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucTeMa, HaydHbli (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJ0BaHUE, HAOII0ACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBBIBATh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TOJNYYCHHsS HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIE MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELLIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JIECUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAENbIX U CIa0OBUIALIMX OOYyYalolUUMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHU B TIO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIN O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAUIMUECKAs PEIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKUX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHI,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUUW XHMHUUYECKUX  pPEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAENATh BaJEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAas, METAJUIMYECKAsI), XapaKTep CPeAbl B BOJHBIX paCTBOPaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE TCHETHMYECKOM CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHUPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCT YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEILHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETo Bo3aehcTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM O0BEMY OJIHOTO U3 YYACTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuid U (POPMYIHPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYIOBOM NESATEIBHOCTH B UEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MIPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Kourtpoabubie | Ilpakruueckue | (uupposbie)
HPOTPAMMBI Beero padoTsI padoThI odpa3oBaTejibHbIE
pecypchl
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHbie yriieBoIOpOIbI: AIKSHBI, 6 1
AKAMCHBI, ATKUHBI
2.3 ApomaTH4eCKHe yrieBOI0POIbI 2
54 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
UX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHbIe 3(DUpPBI
3.3 VraeBoanl 3 1
Hroro no paszneny 13
Pasnen 4. Azorcoaepskamme opranudeckne coeJMHEeHUs1
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3




Hroro no pazneny

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [lmactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoaudecTBo 9acoB

HanmeHoBaHMe pa3je/ioB U TeM JJICKTPOHHbIE
Ne n/n Konrtposnbusbie | Ilpaktuyeckne | (uudposbie)
NpOTpaMMet Beero padoTsI padoThI odpa3oBaTejibHbIE
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenmne atomoB. [lepnonnvecknii 3akoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemeHToB J[. 1. Menneneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 4
BEIIECTB
1.3 XUMHUYECKUE PEeaKINU 6 1 1
Wroro mo pazueny 13
Pa3znen 2. Heoprannueckast xummusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
BEIIECTB
Hroro no pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XUMHUs ¥ KHU3HD 4
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHME. 10 KJIACC

N KosnnyectBo yacos DJIEeKTPOHHbIE
° Tema ypoka Mara uudposbie
n/n Konrpoasubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKON XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
9 Teopust cTpoeHUSI OPraHUYECKUX COCTMHEHUI 1
A. M. BytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHnueckux BemiectB. Homenkinatypa 1
(cuctemarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH Pl
5 MertaH u 3TaH — npocTeuIme 1
MPEACTABUTENM AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MPEACTABUTENM AIIKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u
9 MetuinOyraguen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa ¥ pE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHMH,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1

HpOCTCI‘/’II_HI/Iﬁ NpEACTAaBUTCIIb AJIKUHOB




Brluncnenus 1o ypaBHEHUIO XUMUYECKOM

11
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHOB

13 ['enernueckas cBs3b YIri€BOAOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[TpupoIHBIE NCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoIHbIE NCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 IIpenenpHble OTHOATOMHBIE CLIMPTHI: METAHOJI
1 3TaHoj. Bomopoanas cBs3b

18 MHOroaToMHBbI€ CIIUPTHI: ATUJIEHIJIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbL, (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAerua U aleTalbIeru.
AnetoH

91 O/HOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbUHAs U YKCYCHasl

29 IIpaktnyeckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBI»

23 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

IpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX KHUCJIOT




MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

24 KHCJIOT, NX MOIOIIIEE JICHCTBHE 1
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX 1
3¢upoB

26 XKupsr: ruaponus, npuMeHeHue, 1
OuoJ0rMYecKas poJib KUPOB
VYrneBospl: cocTaB, KiIacCUQUKAIIHS.

27 Baxxneiimune npeacTaBuTeNu: TIIOKO3a, 1
¢bpykTo3a, caxaposa

08 Kpaxmai u 1emirosno3a Kak mprpoTHbIE 1
MOJTUMEPBI
KonTtponpHas padoTa mo pasaery

29 «Kucnopopconepxaime opraHiuecKue 1
COCIIMHEHUS

30 AMUHBL: METUJIAMHUH U aHUJIMH 1
AMHWHOKHCIIOTHI KaKk aM(pOTEPHBIC

31 OPraHUYECKUE COCTUHEHUS, UX 1
ouosornveckoe 3HaueHue. [lenrumapr

39 benku xak mpupoaHbIe 1
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS

33 OCHOBHBIC TIOHSATHS] XUMHHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
[TnacTmacchl, kKaydyku, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKUX 3yiemMeHToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHGHI/Iﬁ 110
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Meneneena B
pPa3BUTHUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJCHTHOM
cBsi3u. BonopoiHas cBs3b

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX. HctunHbIe
" KOJUIOUJHBIC paCTBOPHI. MaccoBas g0t
BCIICCTBA B paCTBOPC

Knaccugukanus 1 HoMEHKIaTypa




HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTiMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausaue
pa3aMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

11

DekTpoauTHyeckas gucconuanus. [lonarue o
BOJIOpPOHOM Moka3zatesne (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
[TonsiTre 006 31eKTpoIM3€e pPacIuIaBoOB U
pacTBOPOB CoJIeH

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEMe XMMHUYECKUX 3eMeHToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P




HaIIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAJLJIOB
(HaTpUii, KM, KAJIBIIMI, MarHUH,
QIIOMHHMI) U UX COETMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

Hewmerannsl, nx nonoxxkenue B [lepuoanueckoin
CUCTEME XUMHUYEeCKHUX 3yieMeHToB JI. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

21

®uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AnoTponus HEeMeTauioB (Ha mpumepe
KHCJIOpoJa, cepsl, hochopa u yriaepoaa)

22

XHWMHYECKHE CBOMCTBA TAIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XUMHYECKUE CBOMCTBA a30Ta, ochopa u ux
COEUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpeMHUS U
UX COEIUHEHUMN

25

[IpumeHeHne BaXHEUIIINX HEMETAIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCTEMATU3aLUS 3HAHUI IO
teMe «Hemeramne». BeruucieHus mo
YPaBHCHUSIM XUMUYECKUX PEAKIIUN U




TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Permenune

27 JKCIIEpUMEHTAJIBHBIX 33/a4 110 TEME 1
"Hemeramasr"»

28 KonTpomnpHas padorta o Temam «MeTauibh 1 1
«Hemeramib»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKrue OCHOBAHUS
AmboTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Poib xuMuu B 00eCIieueHHH SKOJIOTHIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIATIAX TTPOMBIIIICHHOTO TTOTYICHHS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YAEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



