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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
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIO)keHM «CTpaTterun pas3BuTHs BocnuTtanus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIETICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumua» i 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHU3allMM, SBJISETCS HEOThEMIIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o0Opa3oBaHHUE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMeTa «XuMUsD», COJIEpKAaHWE M IOCTPOEHHE KOTOPOIrO OIpPENESEHBbl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaiHero ob1ero oopazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOIO MBILIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOKHBIMU 00JIaCTSMH IIPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJOTWH HalpaBlieHa Ha pelieHue
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAaHUU 0 HEOPTaHUYECKONW XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMHUHU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas Xxumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
NpelcTaBleHut 0 CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUNA MaTepuan u (DAKTOIOTHYECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromuMCsl TMPEJOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3aKkoHa — 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
3aKOHOMEPHOCTAX MpoTeKaHus pAomnoiHsercs B Kypcax 10 m 11 kiaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUM, PEIIEHUS HWHTEJUICKTYAIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uiel, TakUX Kak: MaTEepUAIbHOE €IMHCTBO HEOPraHWYeCKOro |
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEUICHUU SKOJOTUYECKUX MPpobIieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepkaHUs M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalOT  (popMupoBaHHe
YHUBEPCAJIBbHBIX  YYEOHBIX JICMCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pa3MYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HUCCIEAOBATENbCKON ACATEIbHOCTH, 3aHUMAIOLIEH BA)XKHOE MECTO B IIO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIeHd HM3y4YEeHHs NpeaIMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 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,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHON KU3HH;

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

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeaMeTa B IporpaMme 1Mo XMMUU YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepX)aHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIEr0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJyYEHHUS 3HAaHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBi3u ¢ STUM mnpu U3y4YeHUH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [MJi1 PAa3IU4YHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPo0ieM, MOUCKa, aHajan3a U 00paboTKu MHQOpMAIInH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JJIs TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEJCHUU XUMUUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yueGHOoM mmaHe cpenHero ooOmero o0pa3oBaHUS TPEAMET «XUMHUI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 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 XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYecKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kinaccupuKalMM OpraHuyeckux BeunlecTB. HoMmeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualiaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLCHUI0 OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (TU1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMH psia. Meran U 3TaH —
POCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U NPONWIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOKCTBA (peakuus nonuMmepusanuu). IloaydyeHne CUHTETHYECKOIro
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peakuuH TUIPUPOBAHUS, TrajJOT€HUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, ¢uzuueckue U  XumMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKu HEPTH:
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 M3YYEHHs] BEIIECTB M WX NPEBPALICHUN:
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 €0 CBOUCTB.

PacuétHnle 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kamme opraHn4ecKue coeInHeHus

[IpenenbHble OJHOATOMHBIE CHHUPTHL. MeETaHON U ATAHOJ: CTPOCHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIOHUPTHL. DTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢uznueckre MW XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHusMm 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTITUKOJIS.

®deHo: CTPOCHHE MOJCKYJIbl, (U3UYCCKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denona.

Anpneruasl U kemowvl. DopMmanplaerui, aueTalbIACTUA: CTPOECHHUE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/C/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainun), MOJTyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEJCTABUTEIN BBICIITUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c10HbIX 3QupoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
pPOJIb KUPOB.



VYrneBogel: cocraB, Kiaccu@uUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXJIEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUM:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk aM(pOTepHbIe OpraHudyeckue coenuHeHus. Pusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypalysl, KaUeCTBEHHbIE peakLuy Ha OCJIKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE NOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHMsI BEIIECTB M HUX IPEBpallECHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAOIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUUYECKUE IPEnapaThbl, MaTepuaibl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI0YKa. DHEPreTuYecKre ypoBHH, MOAYPOBHH. ATOMHBIE OpOWTalH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepnonnyeckoil cuCTEMBbI
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TPyNHaM U MEPUOJIaM.
3HavueHUe NEePUOIMUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH M  JTOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BajaeHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBL.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pas3audHbIX (hakropoB. OOpaTuMble
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OmHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, allfOMUHUN, [IUHK, XPOM, KEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe M OIWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCITOIL30BAHUS MPEnapaToB OBITOBOM XUMHUU
B OBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKol XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (PakT, THIoTe3a, 3aKoH,
TEOpHs, AaHaJM3, CHUHTe3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (PM3MYCCKUE BEITUUMHBI M SAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, DJKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHoMorus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUsS» Ha YpPOBHE CpPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaXKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, TMPUCYIIMMH [EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUICKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YarommXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHMUS]I K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

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

WHTEpeCa U I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS,

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

TOTOBHOCTH OLIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULINM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHME IIOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHusT TpaBmwiI 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHMS TOCTCACTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUSs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIECHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

AKOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTHXKCHUM XUMHH IS
peIIeHNs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaroen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBbHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTUBOCTOATH MJICOJIOTHH
xemooouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

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

NOHUMAaHHUS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MpeACTaBIeHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS JJIs
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MUPOBO33PECHUS oOyyaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(pUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCTeMa, HaydHbIA (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PAMOTHOCTH U COLIMAIBHON KOMITETCHITUN 00YyJaroImnXcs;

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OnpeAesaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH HMX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCyXJIeHHS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBaThH
000011IeHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
NEATENbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ad, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MOMyJsipHAs JUTEpAaTypa XUMHYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcel MHTepHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEJICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpMaInUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  MPEICTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpamMmbl, TaOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYJIUPOBATH CBOU  MPEIJIOKEHHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IO3HABATEIbHOW JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3alii y4eOHOTO MpoeKkTa U (HOPMYIUPOBATH BHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ eI W 3aJa4d, KOHTPOJIUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTUBHBIN crmoco0 WX pemeHus ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHUN O
BEILIECTBAX U XUMHUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHaIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBICHUM



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTas M COKpali€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBI 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYIINa,
paauKal, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJIMHEHUS); TCOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS IMPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHWH XUMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeaeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUs OTHEJIbHBIX OPraHUYECKHX BEIIECTB (PTHICH, MPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OIPEACISITh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMH COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS TI0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WU MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4HOTO MO3HAHMS, UCIOJIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATh W BBIMIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKA OE30MaCHOCTH TIpH OOpaIleHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHN COOTBETCTBYIOIIUX
peakiuii u (OopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMUUYECKYIO
uHpopMalMIO, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] M MNPEJOTBPALLEHUS KX BPEIHOrO BO3JECHUCTBUS HAa OpraHu3M
YEJI0BEKA;

JUsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHEeNbIX W Cla0OBUIALIMX OOYyYaroUMXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HaueHuit JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUHYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, METaJUIMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKasl PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON Aucconuanuu, nepuoaundecknii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKT€pHbIE MNPU3HAKU TOHSTHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMHUUYECKHX  pEaKIui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COECIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapaKTep Cpelbl B BOJHBIX pacCTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUACTIOTHI, aM(pOTEPHbIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB |4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3yeMeHTOB /1. W.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATH XUMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrollUX BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHCIEHHUS 3JEMEHTOB, OOpaTHMOCTH
peaKkiny, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE U COKpAlIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHUPOBAHHOCTh yYMEHUH TMPOBOIUTH PEAKIMH, TOITBEPKITAIOIIHC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEaKIUi MOCPECTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca
ATUX pEaKUN;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIiK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aekcTBus (nmpuniuin Jle IllaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUH TPOBOAUTH BBIYHUCICHUS C HCIIOIH30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMUECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHMU C HMHCTPYKIUSMHU IO BBHITOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHIMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalnd3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHUKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIluH,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIC peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamibel» U «HemeTannbsl») B COOTBETCTBUM C TPABUIAMHU TEXHHUKHU
0e30macHOCTH TP OOpAIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMid U (POPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TIONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B IEJNSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXKaIoIIEed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS W
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIs 00YyYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
N KosuyecTBo yacos DJIeKTPOHHbIE
11;)11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Konrpoabueie | Ilpakruueckue | (uupposbie)
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcnbl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU
11 [Ipeamer oprannyeckoi xumuu. Teopust cTpoeHus 3
' opraHudeckux coenaunenuii A. M. Byrneposa
Paspgen 2. Yruesogopoabl
2.1 [IpenenbHbIE yraeBOIOPOABI — AJTKAHBI 3
29 HenpenenbHble yrieBo0pO/Ibl: aIKEHbI, aJKaIUeHbI, 3 :
AJIKMHBI
2.3 ApOMaTHYECKUE YTIIE€BOI0POIbI 2
24 IIpupoaHbIe HCTOYHHUKH YTIEBOAOPOJOB U UX 4 | 1

nepepaboTka

Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Crnuptsl. Denou 3
30 Ansaerunsl. Kap6oHoBbie kuciotsl. Clio)KHBIS 5 1
3hupsI

3.3 YriaeBoasl 3 1 1
Paznea 4. A3orconep:kanue oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6 1 1
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 IInactmaccel. Kayuyku. Bonokna 2 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 6




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourtpoabubie | Ilpakruueckue | (uuppoBbie)
porpamMMbl Beero padoThI padoThI o0pa3oBaTe/bHbIe
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH u
1.1 [Iepnoanueckas cucteMa XUMUYECKUX 7 1
anemenToB J[. 1. Meneneera
12 Crpoenue BemiectBa. MHOTOOOpasme )
BEIIECTB
1.3 XHWMHYECKUE PEAKIIUU 2 1
PacTtBopsI B Hamel xu3uu. JlucrnepcHbie
1.4 CHUCTEMBI. DJEKTPOTUTHYECKAS 6 1 1
JUCCOLMAIUS
Pasznen 2. Heoprannueckasi Xumusi
2.1 Meranibl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 1
BEILIECTB
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3Hb 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunuyectBo yacos DJIeKTPOHHBbIE
Ne Konrtpoas | Ilpakru- nugposbie
Tema ypoka
n/m Bcero | HbIe yeckHne oOpasoBaTe/bHbIe
padoTsl padoTsl pecypcsl
| [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHHE
) Teopust cTpoeHUst OpraHU4YeCcKuX coequHeHnd A. M. 1
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o K1accuuKkanuu OpraHudecKuxX
3 BemecTB. HoMeHnknarypa (cucremarndeckas) u 1 0,5
TPUBHUAIIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUAM Pl 1
5 MertaH u 3TaH — OPOCTEHIIME MPEACTABUTEIMN AIKAHOB 1
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U NIPOINUJIEH — MPOCTEHNIINE NPEACTABUTENN |
AJIKEHOB
g [Ipaktuueckas paborta Ne 1. «Ilomyyenue stunena u | 1
M3Yy4YEHUE €ro CBOMCTBY
9 Ankaauensl. byraguen-1,3 u metmnnOyraauen-1,3. |
[TonmyueHue CUHTETUYECKOTO KaydyKa U PE3UHBI
10 Beluncienus o ypaBHEHHUIO XUMHUYECKOU peaKluu 1
1 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHMH,

TOMOJIOTHYECKUH Psil. ALETHIEH — IPOCTEHIINI




npeACTAaBUTCIIb AJIKWHOB

12 ApeHbl: 6eH3011 ¥ TOyoJ. TOKCHYHOCTh apeHOB
[IpupoHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN I'a3

13 Y TIOITyTHBIE HE(PTSAHBIC Ta3bl, HEPTH U MPOLYKTHI €€
nepepadboTKu

14 I'enernueckas cBs3b YrIeBOAOPOJOB, IPUHAIEKAIINX K
Pa3IMYHbIM KJ1accaM

15 KonTtponbHas padoTa no pazaeny «YTiaeBoa0poabh»

16 [IpenenbHbIE 0THOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ.
Boaoponnas cBsizb

17 MHOroaToMHbIE CIUPTHI: ATHWICHIIMKOJIb U TIIULEPHUH

13 @DeHOoI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOWCTBA, IPUMEHEHNE

19 Anpaerunpl: GopMaNbACTH U alleTATbICTHA. AIIETOH

20 OaHOOCHOBHBIE MpefieNibHbIe KAPOOHOBbIE KUCIIOTHI: 0.5
MYpPaBbUHAs U YKCYCHast

o1 CreapuHOBas U 0JI€MHOBAsI KUCIOTHI, KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT
[Ipaktuueckas padota Ne 2. «Pemienne

2 SKCIIEPUMEHTAJIbHBIX 33714 Ha pacllO3HAaBaHUE 1
OpPraHMYECKUX BEUIECTBY» - Ha IPUMEPE CIUPTOB U
KapOOHOBBIX KHUCIOT

3 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. ['UIponun3 clioKHBIX 3(UPOB

24 MBpL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE JEHCTBUE

)5 XKupsl: ruaponan3, npuMeHeHre, OuoJoruyeckas poib

KHUPOB




26 VYraeBosl: cocTaB, kiaccupukanus. Baxxueimume ]
MPECTaBUTEINN: TIIIOK03a, (ppyKTO3a, caxaposa

27 Kpaxman u nemnonosa kak NpupoHbIe MOJIMMEPHI 1

)3 KoHnTponsHas padoTta 1o pasaeny |
«Kucnopoacoaeprkaiiye opraHi4eckue CoOeIMHEHUS

29 AMWHBI: METUJIAMUH U AaHWJINH 1

30 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE |
COeIMHEHUs, UX Ouoslornueckoe 3HaueHue. llentuast
[IpakTueckas padota Ne 3. «Pemienue

31 JKCIIEPUMEHTAJIBHBIX 3a7a4 Ha PaClIO3HaBaHUE
OpPraHUYECKUX BEIIECTB»

0 benku kak npupoHbIE BHICOKOMOJIEKYIISIPHBIE :
CO€IMHEHUs

3 [Tpaktrueckas padota Ne 4. «Pacnio3HaBanme rmiacTMace |
U BOJIOKOH»

14 OCHOBHBIE TIOHATUS U METOJbI CUHTE3a |
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUIN

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne KoHnTpoJib- uugpposbie
o/ Tema ypoka Beero | HbIe b IpaxTiaec 00pasoBaTe/bHbIE
KHe padoThl
padoThbI PeCypChI
1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTypallisi aTOMOB 1
) Crtpoenue BemecTBa. XUMHUUYECKAsl CBSI3b, €€ BUIbI; MEXaHU3MBbI |
00pa3zoBaHus KOBAJEHTHOU CBsi3U. BogopoaHas cBsi3b
[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XUMHYECKUX
3 anemeHToB /JI. 1. MenzeneeBa, uX CBSI3b C COBPEMEHHOM TEOpUEN 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M MX
4 COEIMHEHUH M0 IpynnaM U MepuoaM. 3Ha4eHHUE MePUOIUIECKOro |
3aKOHA U CUCTEMBI XuMH4Yeckux aeMeHToB J[.11. MenzaeneeBa B
pPa3BUTUU HAYKU
5 BanenTHOCTh. D1EKTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS. 1
BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COeTMHEHUH.
6 I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILIECTB, PA3IUYHBIX 1
KJIacCOB
7 Kontponsnas padora Ne 1 no paszneny «TeopeTuueckre 0OCHOBBI | 1
XUMUU
Knaccudukanus XuMHUYECKUX peakiiuii B HEOPraHUYECKON U
8 OpPraHMYEeCKON XUMHUH. 3aKOH COXPAHEHHUS MAacChl BEILIECTB; 3aKOH 1
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TPU XUMHUUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHUECKOe |

paBHOBECHE




[Ipaktuyeckas padora Ne 1. «BnusHue pa3indHbiX GaKTOpoB Ha

10 CKOPOCTb XUMHUYECKON PEAKLIU

1 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [lonsTtrue 06
AJIEKTPOJIN3E PACIUIAaBOB U PACTBOPOB COJIEH

2 [Tonsarue o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUTOUAHbBIC
pactBopbl. MaccoBas J10Ji BEIIECTBa B pacTBOPE
DnekTponuTHdeckas auccounanus. [lonstre o BOIOpoHOM

13 nokasarene (pH) pactBopa. Peakiuu nonHoro oomena. I'naponus
OPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

14 [IpakTueckas padota Ne 2. PemieHue skciepuMeHTalbHbIX 3a/au.
Mertamibl, ux nmojoxxenue B [leproaudeckoit cucTeMe XUMHUYECKUX

15 anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
OO6mwme ¢puznuecKkre CBOMCTBAa METAIOB

16 CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psil HAITPSAKECHUI
METaJlJIOB

17 XHUMHUYECKUE CBOMCTBA BAKHEUIITUX METAIUIOB (HATPUM, KAJTUH,
KaJIbIIMI, MarHAi, aJIOMUHAN ) U UX COCTUHEHUN

18 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUMN

19 XuMHdecKre CBOMCTBA IIMHKA, JKeJe3a U UX COCTMHCHUHN

20 [IpakTrueckas padota Ne 3. "Pemienne skciepuMeHTAIBHBIX 331249
1o teme «Metajuib»"
Hemerannsl, ux nonoxenue B [leproanaeckoit cucreme

21 xuMuueckux 3nemeHToB [l. V1. MenzaeneeBa u ocoOeHHOCTH
CTPOEHUS aTOMOB

2 du3nyecKue CBOMCTBa HEMETAIUIOB. AJTOTPOIHS HEMETAIIOB (Ha
npuMepe KUciaopoa, cepsl, ocdopa u yriepoaa)

23 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCTMHEHUN

24 XUMHUECKUE CBOMCTBa a30Ta, pochopa 1 X COeTUHEHU I




25 XHMMHUYECKUE CBOMCTBA YIJIEPOa, KPEMHUSA U UX COCIMHEHUI |

26 [IpumeHeHne BaKHENIINX HEMETAIJIOB U UX COCIMHEHUN 1
O06o006muieHne u cucTemMaTu3anus 3HaHuil 1o TeMe «Hemerammsny.

27 Brruncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLIUN U 1
TEPMOXUMHYECKHUE PACUETHI

)3 [IpaxTnueckas padota Ne 4. «Pemienne skcriepMMeHTaIbHbIX 33/1a4 |
o reme "Hemeramibr"»

29 Kontponbnas padoTta Ne 2 mo temam «Metaiei» u «Hemeramib 1

30 Heopranunueckue n oprannyeckue Kuciotel. Heoprannueckue u 1
OpraH1YecKre OCHOBAHUS

a1 AmoTepHbIe HEOPraHUYECKHE U OPraHU4YeCKUe COeTMHEHUSI. 1
I'enernueckas cBs3b HEOPraHMUYECKUX M OPraHUYECKUX BEIIECTB

1 Ponp xumun B oGecrieueHuH 3KOJI0THUYECKON, SJHEPreTUIEeCKON 1 |
MUIIEBOM 6€30MacHOCTH, Pa3BUTUN MEIULIUHBI

33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1

34 XUMUS U 3I0POBBE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34







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

» Xumus, 11 xnacc/ Pynsutuc I'.E., ®enpaman @.I°., AKIIMoHEpHOE 0OIIECTBO
«3narenscTBo «lIpocsemenue»

Xumus, 10 knacc /T'.E. Pygsutuc, ®.I'. ®enpaman. M.: [Ipocsemenue, 2022.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. T'apa H.H. IIporpammsl 0611eo0pa3oBaTeIbHbIX YUpexKaeHUN. Xumusi,M.
«ITpocsemenue»,2016.

2. Epémun B.B., Kyamenko H.E, Tepenun B.., IpoznoB A.A., JIynun B.B.
«Xumus 10 xknacey» (yriayOJeHHBIA YPOBEHbB)

3. Epwirun, JI.I1., I'paboBeiit, A.K. 3amaun u mpuMepsl M0 XUMUH C
MEXKIPEAMETHBIM coJiepkaHueM (crnennpeamersl). M.: Beiciias mkoina, 1989;
4. Xyxos I1.A., XKyxosa U.H., Cmupnoa J.M. CoopHUK 3a/1a4 TI0 0011IeH
xumun. - CI16.: [TaputeT, 2000 T.

5. Kyxos I1.A., XKykosa 1.H., Cmupnosa JI.M. C6opHuK 3a71a4 110
opranndeckoit xumuu (10-11 kmaccer). - CII6.: [TaputeT, 2000 T.

6. UrnateeB C.10. «Xumus. Hetpanuuronnsie ypoku. 8-11 knaccei»: -
Bousrorpan «Yuutensy, 2004

7. Kyzemenko H.E., Epemun B.B., COopHEK 337124 ¥ yIPa)KHEHUM 110 XUMHUH.
— M.: Dx3amen, 2013 r.

8. Kymnapes, A.A. Yuumcs pemats 3agaun no xumuu. M.: [llkona-IIpecc,



1996; JIuaun P.A., Monouko B.A. Xumus nnst abutypuentoB. Ot cpegHeit
HIKOJBI K By3y. M.: Xumus, 1993.

9. HoBommuckuii 1.U., HoBommuckas H.C. Tunsl XMuMHUUECKHUX 3aJa4d U
cnoco0sl ux pemenus. 8-11 kiu.: YuebHoe nocodue s
o011eo0pa3zoBaTeNbHbIX yupexaeHui. - M.: «Onukc 21 Bex», 2015 .

10. [Ty3akoB, C.A., Ilonkos, B.A. TlocoOue mo xumMuu Jj1st TOCTYMAOIMINX B
BY3bl. Boripocsl, ynpaxxuenus, 3agauu. O0pa3iibl SK3aMEHAIIMOHHBIX OUJIETOB.
M.: Bricmrag mikoia, 2000;

11. Pynzutuc I'.E., ®enpaman @.I". Xumus 10 knacc. M.: TIpocseienue,
2018

12. Copoxkun, B.B., 3notaukos, 2.I". Xumus B Tectax: [Tocobue mis
IIKOJTFHUKOB M adutypueHToB. CI10: Xumus, 1996.

13. Cyposuesa, P.I1., Casuukuii, C.H., IBanoBa, P.I'. 3aganust no xumuu s
CaMOCTOSITEILHON paboThl yuamuxcs. 2-¢ u3a. M.: [Ipoceemenue, 1981;

14. Tynuna H.U. Xumus. [Tpaktukym no opranndeckoit xumuu 10-11kmaccer:
-Boarorpan, Yuurens, 2006

15. Tarnos E.B. UccnenoBatenbckas AeITEIbHOCTD YUAITUXCS IO XUMUU:
METO0JIOTHS, METOMKa, mpakTuka-M: I'mobyc, 2007

16. Xumus. ba3zoBerit ypoBenb. 10 kimacce. DnekTpoHHas GpopMa yueOHHUKA.

16. Xomuenko, I'.I1., Xomuenko, N.I'. COOpHHK 33124 110 XUMHUH IS
MOCTYTAIOIINX B BY3bl: YUeOHOe mocooue. 4-¢ u3a. M.: Hosas Bonna, 2002;

17. Xomuenko, I'.I1. Xumus qis nocrynaromux B By3bl. M.: Beicmas mkomna,



2000.

18. lrpemmiep I'.1., Xoxnosa A.M1. MeTtoauka pemieHus: pac4eTHbIX 3a/1a4
o xumuu. -M.: «IIpocsemienue», 2014 r.

19. epb6axosa C.I'. Opranu3zanus NpoeKTHON AESITEIbHOCTH MO0 XUMUU §-9
knaccel-Bonrorpaa: Usn. lom «Kopudein», 2007.

20. Oprannueckasi XdMus B TeCTax, 3aJja4ax U yrnpaxHeHusx. ba3oBbiit
ypoBeHb. 10 kiacc (aBtopsl O.C. T'abpuensu, U.I'. Octpoymos, E.E.

21. XuMu4eckuil SJKCIIEpUMEHT B 11KoJie. ba3oBbiil ypoBeHb. 10 kiacc

(aBtopsel O.C. I'abpuensan, JI.I1. Batiuna).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Tloptan ¢pyHaaMmeHTaIbHOTO XUMHYECKOro oOpazoBanust Poccun. Hayka.
Oo6pazoBanue. Texnomoruu. — http://www.chem.msu.ru/

2. DnexTpoHHas OMOIMOTEKa YUeOHBIX MaTEPHAIIOB IO XUMUH
http://www.chem.msu.ru/rus/elibrary/

3. http://www.alhimik.ru IIpencraBnensl cienyroiine pyoOpuKu: COBETHI
AOUTYPHUCHTY, YUUTEIIO XUMHUH, CIIPABOYHHK (OYCHB OOJIBIIAs IMOI00pKa
TaOJIUI] U CIPAaBOYHBIX MATEPUAIIOB), BECENIasi XUMUS, HOBOCTH, OJIUMIINAbL,
KyHCTKaMepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUN).

4. http://www.hij.ru XKXypnan «Xumusi v ’u3Hb» HOHITHO U 3aHUMATEIBHO



paccka3biBaeT 000 BCEM MHTEPECHOM, UTO MPOUCXOIUT B HAYKE U B MUpE, B
KOTOPOM MBI KUBEM.

5. http://chemistry-chemists.com/index.html DnekTpoHHBIN KypHAI « X UMUKH
U XUMHUS», B KOTOPOM TIPEACTABICHO MHOKECTBO OMBITOB MO0 XUMHUH,
3aHUMAaTeIbHON MH(pOpMAIINK, TTO3BOJISIONICH YBIICUh YYEHUKOB
HKCIIEPUMEHTATBHOM YacCThIO MpeMeETa.

6. http://c-books.narod.ru BceBo3zmoxkHast autepaTtypa 1o XuMuHu.

7. http://www.drofa-ventana.ru M3BecTHOE M31aTEIBCTBO YUeOHOM
nuTepaTypbl. HOBUHKY HayqHO-TIOMYJIIPHBIX M 3aHUMATEIbHBIX KHUT TI0
XUMUMU.

8. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIbHBIN
MOPTaJ CO CChUTKAMH Ha 00pa30oBaTeIbHbIE CAUTHI 10 XUMHUH.

9. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX DIIEMEHTAX,

WUTIOCTPUPOBAHHBIA 3KCIIEPUMEHTOM.
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