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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIETICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluu, SIBISICTCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o0Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpPEHEr0 0O0IIero oOpa3oBaHMS CpPECTBAMH Y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx 1enell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aMUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMM UEISIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHnit o cTpoeHuu BemecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMHU HayKaMH, PACKpBIBAIOT €€ pOjb B IIO3HABATEIBLHOM WM IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TIONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00y4aroOlIMXCS MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS
¢unocopckux uuen, TakMxX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUN MYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXAYy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpodsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTepHUaoOB.

B nmnmane pemeHuss 3agay  BOCHUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBUI, HMEIONMX 0a30BO€ 3HAUEHUE JUIs
pa3IMYHBIX BUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECCKOM
U MUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o01Iero o0pa3oBaHus, MpU ONpPeICTICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YeJIOBEKa M KaK OJAHOI0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkarelibHas XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4deHHs, OpPUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1pU U3yYeHUH HpeaMmeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO I'PAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIOIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIHUsIX, CBI3aHHBIX C XUMHUYCCKUMU SIBIICHUSIMH.

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

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBanus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COCAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

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

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHsS BEIIeCTB M WX IMPEBpallleHH:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[P HarpeBaHuu (TUIaBlieHUEe, 0OYTIMBaHUE U TOPEHHE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTUIEH U NPONUIIEH —
NPOCTEHIIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHbii ra3 U IOINYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepxkammue oprann4ecKue coeJMHEHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOIIS.

deHoN: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowuvl. Dopmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAuECTBEHHBIE PEAKLMH ), IOJYyUYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (U3NUYECKHE U XMMUYECKHE CBOWCTBA (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius d3Tepu(uKaIim), NoJydyeHue U IpUMEHEHHeE.
CreapuHOBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTETN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘maponus
c0xkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pactBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeU0NI03bl.  PU3MYecKue W XMMUYECKHE CBOMCTBAa KpaxMaya (THUApPOIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHuuecKiue COeIMHEHHUS.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, IBETHbIC pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpPUMEHTAIBHBIE METO/Abl HM3YyYEHHs BELIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAy4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIaccU(UKalys, NepUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypCehl.

TexHonorusi: mnUIIEBBIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IUTAHUSA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH MW  JTOHOPHO-
akuenTopHbeiil). BomopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okucieHus. MIoHbl: KATUOHBI U AaHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccornyanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanusa Ttaonui «llepuoandeckas cucrema xumMuueckux sjaemeHntoB JI. U.
MeHnneneeBay, H3ydeHHUE MOJeNield KPUCTAUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aToOpa, ONMPEACICHUE CPeibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIAN.

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHUEM MOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMmeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrmeponga M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
atoMoB MeTasuioB. O6mue ¢uzndyeckue cpoicTBa MetaioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUI A HANIPSIYKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYE€HHUS BEIIECTB W UX MPEBpALCHUM:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIE€JI0YEH, KAUeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OTHO
U3 BEILECTB UMEET MPUMECH.

XuUMHUS U )KM3Hb

Ponp xuMum B oOecriedeHHUH SKOJIOTHYECKON, SHEPreTUYCCKOW M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHUHIUIIAX  [POMBIILICHHOTO
MOJYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATECPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUaJibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pPOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO MCIIOJIb30BAaHUS MpPEnapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW OOmed u
HEOpraHW4YeCcKor XuMuu B 11 Kitacce OoCyIIeCTBIISIETCS Yepe3 MCIIOJb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TeOpHus, aHalu3, CHUHTe3, KiaccudUKalus, TMEePUOJIUIYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUYCCKUE BEIIMUMHBI U CIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITIPOTPAMMBI 110 XMMHWU HA BA30OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHSA O0YYalOIIMMHUCA MPOTPaMM CPEIHEro OOILEro
oOpazoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TpeAMEeTHbIM). HayuHo-MeTomuueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CpeHEro odiiero oOpa3oBaHUs SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
OAXOA.

B CcoOTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JHUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BbIICIICHbI CIEYIONINE COCTABRISIONINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM TPa)¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKIACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOCH JESATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMU, IPUCYIITUMU IEIOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME MTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTH IIEJIA U CTPOUTD KU3HEHHBIE TIAHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS IpeaMeTa «XUMHs» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIIHUTATEIIbHOM
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
ujeasaMl POCCHUHCKOTO TPaXKIAHCKOTO OOINecTBa, MPUHATHIMKA B O0OIIECTBE HOPMaMU W TpaBWIAMH TIOBEICHHSI,
CIIOCOOCTBYIONIUMH TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 YyUYarOIIUXCS.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS TPEIMETa «XUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN AEATEIbHOCTU 00YUYaIOIINXCS M0 peaIu3alliy MPUHATHIX B 00I1IECTBE IEHHOCTEW, B TOM YKCIIE B YACTHU:

1) rpaskaIaHCKOro0 BOCIIUTAHMS:

OCO3HAHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSAIKY;



MIPECTABICHHUS O COIMAIbHBIX HOPMAaX U MpaBUiIaX MEXJIMUYHOCTHBIX OTHOLIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITENBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX MPHU aHATU3€ Pa3TUUYHBIX
BUJIOB YYEOHOM JI€SITEIHHOCTH;

2) NIaTPHOTHYECKOr0 BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY M HAYyYHOMY HACJIEIUI0 OTEUECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTM)KEHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUN, KPOMOTIMBBIX HKCIEPUMEHTABHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpECa M II03HABAaTEJIbHBIX MOTHBOB B IOJYYCHHMHM M TIOCJIEAYIOIIEM aHaiu3e HWHOOpPMAlUK O TMepeOBbIX
JOCTH)KCHUSIX COBPEMEHHON OTEYECTBECHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMHU, U IPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYNKHA CBOMX TOBAPHUILEH C MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM
Y OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M Oe30macHoro oOpasa >KW3HH, HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmroIeHus1 TpaBui O€30MacHOr0 OOpaleHus ¢ BEIIeCTBAMU B OBITY, TOBCEIHEBHOW XW3HU U B TPYIOBOM
NEeATENbHOCTH;

MOHUMAaHMS 1[IEHHOCTH TMpaBWJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOI'O O€30MAaCHOTO IMOBEICHHUS B CUTyalusX,
YTPOXKAIOIIKUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHUs);

5) TpyA0BOIr0 BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JESTEILHOCTH, OOIIECTBEHHO IOJIE3HOMH,
TBOPUYECKOM U IPYTUX BUJAX IESITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4aCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLMAIIBHONW HAMPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYEeCKOMY H3Y4YeHHUI0 Mpodeccuil paziIuyHOTO poja, B TOM 4YHUCJIE HAa OCHOBE MNPUMEHEHUS
IPEAMETHBIX 3HAHUN 110 XUMUU,

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAJIBHOM TpaekTopuu oOpa3oBaHus, Oyayuied mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TN4YeCKOr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecC000pa3HOro OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KM3HU HA 3eMJie;

NOHUMAaHHUS TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJieM, BIMSHHUS SKOHOMHYECKHX MPOIECCOB HA COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH WCHOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTIOJIH30BAHMS;

AKTUBHOI'O HENPUATHSA JIECMCTBUN, MPUHOCIIIUX BPEH OKPYKAIOIIEH NPUPOJHON CpENe, YMEHHUS MNPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEANPUHUMAEMBIX IEUCTBUN U MTPEI0TBpaIIaTh UX;

HaJM4usl pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, YKOJIOTMYECKONW KYJIbTYpbI, ONbITA JEATEIBHOCTU 3KOJOTMYECKON
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MpPaKTHKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIIECTBEHHOM
MPaKTHKY,

MOHUMAaHUS CHEMUPUKN XMMUUA KaK HAyKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHWUHU PAMMOHATHLHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEJICTABICHUSI 00 OKpY’)KarolleM MHUpE KaK O €IWHCTBE MPUPOABbl U YEIIOBEKa, B
MMO3HAHUU PUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPO0IeM COXPaHEHHS TPUPOJHOTO PABHOBECHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTA XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIpPaBJICHHOCTH U BAKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepUajIbHOU KYyJbTYpbl, PEIICHUH TII00ANbHBIX MpoOsIeM
YCTOMYMBOTO DPA3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U SKOJOTHMYECKOW O€30MacHOCTU, B
Pa3BUTHH MEIMLIMHBI, 00ECIEYEHUN YCIOBUN YCIEIIHOTO TPYJa M KOJOTMYECKH KOM(OPTHOM MU3HU KaKJIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMSA, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI aHaluu3a U OOBSICHEHUS SBIICHUN OKPYXKAIOLIEro Mupa u
OPOUCXOJAIMX B HEM H3MEHEHUH, yMEHHUs JellaTh OOOCHOBAaHHBbIE 3aKJIIOYEHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PELICHUs MPOOJeM B PEAIbHBIX KU3HEHHBIX
CUTYaLUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIIBLCKOMN A€ TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAaMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHWUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodecCHoHaIbHOM NS TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTra « XUMUs» Ha YPOBHE CPEHEro o0Iero oopa3oBaHUs
BKJIFOYAIOT:

3HauYMMBbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIHMXCA MEKIUCHUILUIMHAPHBIE —(MEXKIIPEIMETHBIC)
oOIIeHayYHbIE TIOHATHS, OTPAKAIOIIME IIETOCTHOCTh HAYYHOW KApTUHBI MHUPA M CIHCNU(PUKY METOIO0B IO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, SIBICHHE, MPOIECC, CHUCTeMa, HAay4HbINH (axT,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIIEIOBaHNE, HAOIIOICHHIE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4ueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINC
dbopmupoBanue GyHKIIMOHATHFHOW TPAMOTHOCTH U COIMMAIEHON KOMIIETEHITNN 00YyJaronInuXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCIOJIb30BaTh OCBOCHHbBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUS U
YHUBEpCaJIbHbIE YUYEOHbBIE IEMCTBUS B O3HABATENIBHOM U COLIMATIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHUE YHHUBEPCAJIbHBIMU  yY4EOHBIMM  TO3HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMY J€HCTBUSIMH:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIHLHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpPENeNATh IENN JeATeNbHOCTU, 3aJiaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
JIeSTEIbHOCTH C MOCTaBICHHBIMU IIEIISIMU,

WCIIOJIB30BaTh TMPU OCBOEGHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTEpPHbIC MPU3HAKU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIs1 OOBSICHEHUS OTICIBHBIX
(haKkTOB U SBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJI KIaCCU(DHUKAIIUK BEIIECTB U XUMUUECKUX PEAKITUIA;

yCTaHABIIMBATh IPUIMHHO-CJICJICTBEHHBIC CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JEAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHATH B MPOIIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJI) dJIeMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYCCKOU
peaKkIuu — MpU pelIeHUH Y4YeOHBIX IT03HABAaTEJIbHBIX W IMPAKTUUYSCKUX 3aj]lad, MPUMEHATh HAa3BaHHBIC MOJCIIbHBIC
IIPEACTaBICHUS JIJIS1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEeIbCKUE T1eHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMUUECKUX PEAKIIMIA;

dbopMmynupoBaTh I[EIM W 33Jlaud  WCCIICIOBAaHMS, HKCIOJB30BaTh IIOCTABJICHHBIE W  CaMOCTOSTEIBHO
chopMyJIMpOBaHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHMUS U TIPOBEJCHUS  YUYCHHMYECKHX  OAKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM IIpoIlecca, CaMOCTOSITEILHO IPOTHO3HPOBATh €r0 PE3yibTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB MCCICAOBAHUSA, COCTABISTH
000CHOBAaHHBIN OTUYET O MpOJEIaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKOM M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ]ay, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MTO3HAHMUSI.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAydHO-TIOMYJspHAsl JUTEepaTypa XUMHUUYECKOTO
CoJIepKaHusl, CIPaBOYHbIC MOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh MH(POPMAIUIO PA3IMYHBIX BUIAOB U (HOpM
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIUU, HEOOXOAUMOM st
BBITIOJIHEHUS YUEOHBIX 3a/1a4 ONPEACTIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIb30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W Pa3IUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BHIOMpaTh ONTUMAJIBHYIO (OpPMY MpelCcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA $3bIK B KadecTBE CpEACTBA NpuU paboTe ¢ XUMUYECKOW HHOpMAaIHMeil: MPUMEHSThH
MeXMpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYeCKNe) 3HaK1 U CUMBOJIBI, (OpMyIibl, aO00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiaseHne yHMBEePCAJIbHBIMM KOMMYHHUKATUBHBIMHU ACICTBUSMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOWl TeMbl B XOJ€ Juajora W/WIU JTUCKYCCHUHU, BBICKA3bIBaTh HJIEH,
(bopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTALMEN pe3yJbTaTOB MO3HABATEILHOW JEATEIbHOCTH, IOJYYEHHBIX CAMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BBHIMOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOro MpoeKTa U (OPMYITHPOBATH BHIBOIBI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHUIN MTyTEM COTJIACOBAHUS TTO3UIIUN B X0/1e 00CY X ICHHS 1 0OMEHAa MHEHHUSMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH IeCTBUSIMHU:

CaMOCTOSITEIBHO TJIAHUPOBATh U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIbHOCTD, ONPEAEIisis €€ elu U 3aJa4H,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH MpEJIaraeMblii alrOpPUTM JCHCTBUU TPHU BBITIOJTHCHHUH



y4eOHBIX U HCCIEAOBATENbCKUX 3a1ad, BbIOMpaTh HambOosee 3((PEKTUBHBIN COCOO MX PEHICHHS C YYETOM MOTYUYEHUs
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKU.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «Oprannyeckas XuMus» OTPaxaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XUMHUUYECKOW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUH TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPaMOTHOCTU, HEOOXOAMMOW ISl PEIICHUS MPAKTHUECKUX 3a/a4 M IKOJOTHYECKH 0OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIa/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpas BKIIOUYAET: OCHOBOMOJATAIONINE TOHATHS (XUMUYECKUHN 3JIEMEHT,
aToM, DJIEKTpOHHas 000JiouKa aroma, MOJEKyJia, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, XWMHUYECKas CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIlEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIpPHBINA 00BEM, YTIEPOIHBIN CKEJIET,
(byHKIIMOHANIbHAS TPYMINA, paluKall, U30MEPHs, U30MEPhI, TOMOJIOTUYECKUIA PSAJI, TOMOJIOTH, yII€BOAOPOIbI, KUCIOPOI H
a30TCOAEPKAILIKNE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHHUS); TEOPUU U
3aKOHBI (TE€OpPUSl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUW S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHUA, JEXKallUe B OCHOBE IMOHHMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, ()aKTOJIOTUYECKUE CBEJEHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIH30BAHNN BAKHEUIITUX OPTAHMUECKUX BEIIECTB B OBITY U MIPAKTUYECKOH JCSITEILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHH BBISBISITh XapaKTepHBIC TMPU3HAKKA TOHSATHM, YCTAaHABIMBAaTH WX B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIIOHSTHS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS M NPEBPALICHUN OpPraHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIONB30BATh XUMHUYECKYI0 CHUMBOJHKY JJIi COCTABJICHHUS MOJEKYJISIPHBIX W
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (QOpMyYJ OpPraHMYECKHMX BEIIECTB U YPABHEHHM XHUMUYECKHX pEaKIUH,



M3TOTaBIUBATh MOJEIM MOJEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPALMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJIC)KHOCTh U3YUCHHBIX OPTAaHMYECKUX BEIIECTB MO UX COCTaBY U
CTPOEHUIO K OIpEeAeIEHHOMY KIAacCy/TpyIie coeAuHEHUI (yIriIeBOAOPOAbI, KUCIOPOA M a30TCOAEpKALIUE COECIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS), J1aBaTh MM Ha3BaHusA 1o cucteMatudeckol HomeHkiatype (IUPAC), a rtaxxe
NPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OT/ACJIBHBIX OPTaHUYECKUX BEIICCTB (ITUJICH, MPOMUJICH, alleTHIICH, dTHJICHTIUKOb,
IIIMLEpUH, (eHols, ¢GopManblerui, aneTadbJIeruj, MypaBbUHas KHUCJIOTA, YKCYCHas KHUCJIOTa, OJEHMHOBas KHUCIOTa,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJUTi003a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHHSI OMPEACNISITh BUJIBI XUMUUYECKOW CBS3UM B OPraHUYECKUX COCIUHCHUSX (OJUHAPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUHU CTPOCHUSI OpraHndeckux BemecTB A. M. bytieposa miis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PUBNYECKHE U XMMUYECKHUE CBOMCTBA THITUYHBIX
npe/ICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BeIleCcTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, OyTaauen-1,3,
MeTwiOyTaauen-1,3, OeH30/, MeTaHOJ, 3TaHOJ, STUJICHIIUKOJb, TJIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAS U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXTy HUMHU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUH C UCTIOIB30BAHIUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO CHIPhS (HE(Th, MPUPOIHBINA ra3, Yroisb),
crocoObl UX MepepabOoTKH M MPAKTUYECKOE IPUMEHEHHE MMPOAYKTOB MepePadbOTKY;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS N0 XUMUYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOT'O TIO3HAHUS, UCIIOIh3YEMBIX
B XMMHH NPH U3YYEHUU BEIIECTB U XUMUUYECKHUX SIBICHUW (HAOIIOIEHHE, U3MEPEHHUE, IKCIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHMYECKHWE 3HAHUS MJId TPUHSITUS PEHICHUNM B KOHKPETHBIX >KMU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;



chOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWia IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1abopaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpaleHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSIMH IO BBHITIOJHEHUTO
71a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHHN TUTAHHPOBATH M BBITIOJNHIATH XUMUYCCKUN SKCIEPUMEHT (IIPEBPAIICHUS OPTaHUYCCKUX
BEIIECTB MPH HAarpEBaHWH, MOJyUYEHUE dTUIICHA U U3YUYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUICCKUX BEIIECTB,
JIeHaTypaIus OCJIKOB MPU HarpEBaHUM, I[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHH C MPABUIIAMHM TEXHUKH O€30MaCHOCTH
npu OOpalleHHMH C BENIECTBAMU M JIA0OPATOPHBIM 00OpYIOBAaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
DKCIIEpUMEHTa B (DOpPME 3amuCH ypaBHEHHH COOTBETCTBYIOIIHUX pPeakiuii U (pOpMyIMpoBaTh BBIBOABI Ha OCHOBE ITHX
pe3yIbTaTOB,

c(OpPMHPOBAHHOCTh YMEHUH KPHTHUYECKH aHaJU3MPOBATh XUMHUYCCKYI0 HH(POPMAIIHMIO, TOJYyYaeMYI0 U3 pPa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBor nHpopmaruu, THTEpHET U IpYTUX);

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUIIa YKOJIOTHUECKHU IEIeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOU
NESTENBHOCTA B IENSAX COXPAHEHHUS CBOEro 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOM Cpelbl, OCO3HABaTh OIMACHOCTH
BO3/ICHCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMas cMbici nokaszatens [1JIK, noscHsaTs
Ha IpUMepax CrocoObl YMEHBIICHUS U PEIOTBPAILICHUS UX BPEIHOTO BO3IEHCTBUS Ha OPraHU3M YeJIOBEKa;

Ui OOy4arolMXCsl C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHUE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJIA0OBHISIIIIMX OO0YYAIOIIUXCS: YMEHHE UCIIOIB30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY 0003HaueHuH J1.
Bpaiins nis 3anucu XuMudeckux Gopmy.

11 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeoOpraHmdeckass XUMUs» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XMMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KAapPTHHBI MHUPA, POIH
XAMHUHU B TIO3HAHWW SIBICHUN TPUPONBI, B (DOPMUPOBAHWM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (PYyHKIIMOHAITBHOU
IPaMOTHOCTH, HEOOXOAUMOM NJIsi PEIICHHUS MPAKTHYECKUX 3a7ad M IKOJIOTHUECKH 00OCHOBAHHOTO OTHONICHHS K CBOEMY
30POBBIO U IPUPOIHOM CpELE;



BIIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUU, KOTOPasi BKIIOYAET: OCHOBOIOJIATAOIINE TOHATUS (XUMUYECKHUM AJIIEMEHT,
aToM, H30TOIM, S-, p-, d- DJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCIICHUS, XUMHUUECKasl CBSI3b (KOBaJIGHTHAs, MOHHAS, METAJJIMUECKasi, BOAOPOIHAs),
KPHUCTAJUIMYECKasl PEUIETKA, TUIBI XMMUYECKUX PEAKLHM, PACTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, SIECKTPOJIUTHUYECKAS
JUCCOIMALINSI, OKHUCIIHMTENIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUUYECKON peakIuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl AIEKTPOJIUTUICCKON JAUCCOIMAIUK, nepuoaudeckuit 3akoH J[. V1. MenneneeBa, 3aKk0H COXpaHEHHSI MACCHI
BEIIIECTB, 3aKOH COXPAHEHUsI U TMPEBpAISHUs] SHEPTUU MPU XMMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI
SI3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS MPUUYMHHOCTU U CUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTOJOTUUECKHE CBEJCHUS O CBOWMCTBAX, COCTaBE, MOJYYEHHWU U O€30MacHOM KCIOJb30BAHUM BaKHEUIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOMN JCATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABISITh XapaKTepHbIE TPU3HAKU TOHATUH, YyCTaHABIMBAaTh WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE MOHSITHUS MPU OMUCAHUN HEOPraHWYECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XHMHUYECKYIO CHUMBOJUKY JJII COCTAaBJICHHUS (OpMyJ BEIIECTB U
YpaBHEHUN XWMHYECKUX peakiui, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuaibHbIE Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIi Tra3, YIJIEKUCIBbINM ra3, aMMUakK, raméHas W3BeCThb, HErami€Has W3BECThb, NMUThEBAs
coja, MUPUT U IPYTHE);

chOpMHUPOBAHHOCTh YMEHHMH ONpENENATh BaJCHTHOCTh W CTENECHb OKHUCICHUS XHMHUYCCKHX DJJIEMEHTOB B
COCIMHECHUSAX PA3JIUYHOIO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBaJCHTHAas, MOHHAs, METaJUIM4YecKas, BOJOpPOJIHAs) B
COCIMHECHUAX, THUI KPUCTAJIMYECKOM PEIETKH KOHKPETHOTO BellecTBa (aTOMHasi, MOJIEKYJsipHAas, HWOHHas,
METAJUIMYECKAsl), XapaKTep CPeibl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K
OTpeNIeIEHHOMY KJIacCy/Tpymme CoeAuHEHU (TPOCThie BEHIECTBA — METAUTBI M HEMETaJUIbl, OKCHJbI, OCHOBAHWSI,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBIC Iepuoandeckoro 3akoHa J[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€r0 CUCTEMATU3HUPYIONTYIO0, O0BICHUTEIHHYIO ¥ POTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTEPU30BaTh DJIIEKTPOHHOE CTPOCHHWE AaTOMOB XUMHUYECKHUX OJJeMeHTOoB [—4
nepuonoB llepuonuueckoit cuctembl xumuueckux sneMeHToB J[. M. MenneneeBa, uCHoONb3ys MOHATHUS «S-, p-, d-



ANIEKTPOHHBIE OpPOUTANINY», «IHEPIETUYECKHE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XMMHYECKHX
JJIEMEHTOB M HUX COCAUHEHUHM II0 mnepuojaMm U rpynnaMm Ilepuogumyeckon cuctembl XUMUYECKUX dyeMeHToB 1. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOMCTBA HEOPraHUYECKHUX
BEILIECTB PAa3JWYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3W MEXAY HEOPraHWYECKUMHU
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATh XUMUUECKHE PEAKIIUH 10 PA3TUYHBIM MpU3HAKaM (YUCITY U COCTaBY
pearupyronmx BEIIeCTB, TEIIOBOMY 3(D(PeKTy peakuuu, U3MEHEHHUIO CTETEeHEW OKHUCIECHUS 3JIEMEHTOB, O0OpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTaBISATh YpPABHEHMsI PEAKLUMUHA PA3NTMYHBIX THUIOB, IMOJHBIE M COKpallEHHbIE
YpaBHEHHMsI peaKI[Mii HOHHOTO 0OMEHa, YUUTHIBAsI YCIOBUS, IPU KOTOPHIX 3TH PEAKIMU UAYT A0 KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHUW TMPOBOJAMUTH PEAKIUHU, MOATBEPKIAIONIME KAYECTBEHHBIM COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, pPACIO3HABaTh OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOPAX
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHM paCKpPbIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLIUN IMOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHITH 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEaKIMH OT Pa3IUYHBIX (PaKTOpOB;
XapaKTep CMEIIECHNS] XUMHUYECKOIO0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aeiicTBus (npunuun Jle [laTense);

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHUE IIPOLIECCHI, JIEkKAIIME B OCHOBE MPOMBINIJICHHOTO
MOJTyYEHHUS] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTh MPEJCTaBICHUN 00 OOLIMX HAYYHBIX MPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS C HCIOJIb30BAaHUEM IMOHITHUS «MAaccoBas J0JII BELIECTBA B
pacTtBope», 00BEMHBIX OTHOLLIEHUH Ta30B MPU XUMUYECKUX PEaKLUAX, MACChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce MU OOBEMY OJTHOTO U3 YUaCTBYIOLIMX B PEAKIIMH BEIIECTB, TEIIOBOTO AP (eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IPEBPAILECHUSA U COXPAHEHUS DHEPIUH;



c(hOpMHPOBAHHOCTh YMEHUW COOMIOAAaTh TMpaBWia IMOJIB30BAHUS XHMHUYECKOW TIOCYAOW | JabopaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpaleHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSMH IO BBHITIOJHEHUTO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHWH TUIAHUPOBATh M BBHITIOJHATH XWMHYCCKHH AKCIIEPUMEHT (pa3lIoKCHHE IEepPOKCHaa
BOZIOpPOJIa B TPHUCYTCTBHM KaTajlu3aTopa, OIPEICICHHE CPEabl PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO
WHANKATOpPA, BIMSHHE Pa3IMYHBIX (HAaKTOPOB HA CKOPOCTh XHMHUYECKOW peakIMh, peaklMd WOHHOTO OOMeEHa,
KauyeCTBEHHBIC PEaKIUM Ha Cyiab(har-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE YKCIICPUMEHTATBHBIX
3aj1a4 o TeMaM «MeTaiutel» U «HemeTamibl») B COOTBETCTBUM C MPABHJIAMHA TEXHUKH O€30MACHOCTH MPHU OOpaIeHUU C
BEIICCTBAMU U JIAOOPATOPHBIM 00OPYAOBAHUEM, MTPEACTABIIATH PE3YJIbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (hopMe 3amuicu
YPaBHCHHMI COOTBETCTBYIONIUX PEAKIMK U (POPMYIIMPOBATH BHIBOABI HA OCHOBE 3THUX PE3yJbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XUMHYCCKYI0 HH(POPMAIHUIO, TOJy4aeMyl M3 pPa3HBIX
HUCTOYHUKOB (CpPEJICTBA MAacCOBOM KOMMYHHUKAIUH, IHTEepHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOATh MpaBuila IKOJIOTHYECKU LEJIECO00Pa3HOTO MOBEJAEHUS B ObITY U TPYIOBOM
NESTENBbHOCTH B IIENSAX COXPAHEHHUSI CBOErO 3J0POBbS M OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUS Ha >KMBbIE OPraHU3MBbI ONpPEACNIEHHBIX BEIIECTB, MOHUMAas cMbIcha nokaszaresns [1JIK, moscHsITh Ha mpumepax
CIIOCOOBI YMEHBIICHUS U TIPEIOTBPAILICHHUS UX BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YE€JIOBEKa;

JUIsi OOy4arolUXCsl C OTPaHUYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SBICHU;

JUTSL CICTIBIX M CJIA0OBHISIIIIMX OOYYAIOMIUXCsl: YMEHHE UCTIONBb30BaTh pelibePHO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4decKux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (un¢posrbie)
Ne i/ Konrtpoubnsie | IlpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC

padoTsI padoThI pecypesr




Pa3nea 1. Teoperudyeckue 0OCHOBBI OPraHUYeCKOd XUMHUH

[Ipeamer opranndeckoi xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUH A. 3
M. bytiepoBa

Hroro no pazgeny 3
Pa3nen 2. YrieBogopoabl

2.1 [IpenenbHbIE YIIEeBOIOPOIbI — AJTKAHBI 2

5 HenpenenbHble yrieBo0pO/Ibl: aKEHBI, 6
' QJIKaJJMECHBI, aJTKUHBI

2.3 ApoMaTHYECKHE YIII€BOI0POIbI 2

24 [IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB U 3
' ux nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cnuptsl. ®eHoun 3

30 Anbaerunbsl. KapOoOHOBBIE KUCITIOTHI. 7
' CoxHbIe 3QUpEI

3.3 VYriaeBoasl 3
Wroro no pazgeny 13
Pa3znea 4. A3oTrconep:kanue opranHnyeckue coeuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsipHbI€ COeIMHEHUA

5.1 IInactmaccel. Kayuykn. Bonokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMa XMMUYECKUX 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 HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX

coequHeHuil A. M. byrnepoBa, €€ 0CHOBHbIE

TTOJIOXKCHUA

[IpencraBnenue o Kiaccuuxanuu
opranudeckux Bemniects. HomeHknatypa

(cucTemaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS

OpPraHu4e€CKuX BCIIECCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUHN Psifg

MertaH u 3TaH — OpocTeuIre
MIPE/ICTaBUTENIH aJIKaHOB

AJIKEHBI: cOCTaB U CTPOCHHC, CBOMCTBa

OTUJIEH U IPOMUJIEH — MPOCTEHIINE
MIPE/ICTaBUTEIH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STUJIEHA U U3YUYEHUE €0 CBOMCTBY

Anxanuensl. byranuen-1,3 u
MeTunoyraaues-1,3. [lonyyenue
CUHTETHUYECKOTO KaydyKa W pE3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKON
peakiuu

2 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

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

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
HeTh ¥ MPOAYKTHI e€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery
«YTI€eBOA0POIbD)

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

13 MHOroaroMHbI€ CIUPTHIL: ITUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
XUMUYECKUE CBOWCTBA, IPUMEHEHHE

20 Anbnerunapl: hopMaabAeTUI U alleTaIbICTU]I.
Aneron

o1 OAHOOCHOBHBIE TMpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [Ipaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MPEACTABUTENHN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOsIN3 CII0KHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KjlaccupUKaIius.

27 Baxwuelinme npencTaBuTeNu: II0K03a,
¢bpykTo3a, caxaposa

)3 Kpaxman u niemtiono3a Kak mpupogHbIe
TTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepxaiiyue OpraHn4ecKue
COEIMHEHUS

30 AMWHBI: METHJIAMHUH U aHWJINH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHM4eCcKUe COCAMHEHHU S, UX
ouoJjornyeckoe 3HaueHue. [lentuapl

0 benku xak npupoaHbIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

3 OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COECMHEHUN

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH.




[InacTtmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

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

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnam v rnepuojaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudecknx 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKH

CTpOCHI/Ie BEIlleCTBA. XUMHUYECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I KOBaJICHTHOM
CBA3U. BOI[OpOI[Haﬂ CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX. HctunHBIE
" KOJUIOUJHBIC paCTBOPHI. MaccoBas g0
BCIICCTBA B paCTBOPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHUYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpoiHOM roka3zatene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 31eKTpoIM3€e PacIUIaBOB U
pacTBOPOB COJIeH

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XMMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P

15 HaIpsHKEHUH METaJUIOB
XUMHYeCKHE CBOMCTBA BAXKHEHIIINX METAJJIOB

16 (HaTpuii, KM, KAJIBINA, MarHUH,
AIIOMHHMI) U UX COETMHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCAUHCHHI

13 XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCAUHCHHI
[IpakTnueckas pabota Ne 2. "Pemienue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTtamie»"
Hewmerannsl, nx nonoxxkenue B [lepunoanueckoi

20 CUCTEME XMMHYECKUX 3y1eMeHToB JI. W.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
du3ndeckre CBOMCTBA HEMETAIIIOB.

21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe
KHCJIopoa, cephl, hochopa u yriepoaa)

2 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeIUHEHNN

3 XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

24 XHUMHUUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
UX COEINHEHUIN

)5 [IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COCIUHEHUI

26 O0o001IeHNE ¥ CHCTEMAaTH3aLKs 3HAaHUH 110

TeMe «Hemeramiey. BeruuciaeHus mo




YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KoHnTpomnsHas padora o Temam «MeTauibh 1 |
«HemeTamib»

79 Heoprannueckue u opraHn4eckue KUcaoThl. |
Heoprannueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOpTraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

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

32 MPUHITUIIAX TPOMBIIIEHHOTO TTOJTYyYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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