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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
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 dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEHEr0 00IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

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

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TIPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

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

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYECKUX COEAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHsS BEIIeCTB M WX IMPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TU1aBlieHHEe, 0OYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpupomHeli ra3 U IONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkammue opranudeckKue coeIMHHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIINKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHbIE PEAKLIMH ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCJOTHI KaK MPEICTABUTETN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmaina (THUIpOiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHuuecKiue COCINHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAas CTPyKTypa OeikoB. XHUMHUECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIC pEaKuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHICHCALIUS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYLIECTBIISIETCS YE€pe3 HCIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KIaccU(UKalMs, NepUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI M €IUHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornuanus. CruiibHbIE U cliabble nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuoauueckas cucrema XUMU4YecKux snemeHToB J[. .
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJISL BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramnos B llepuoanueckon cucteMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KU, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuérel mMaccel BemecTBa miaM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB M MaTEpPUANIOB: BAXKHEWIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESITENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YE€OHOM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  MPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXCs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHUSI K HCTOPUYECKOMY H HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

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

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJCHNUS,

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUU STHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0E€30MacHOro OOpalleHusi ¢ BEHIeCTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCICACTBUN M HENPUITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YyYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YyCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXXEHUSI K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HCTOUYHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

NOHUMAaHHS THOOANBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUSA
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOAHON U COLIMAIIBHON CPeibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pELIeHHs] BOMPOCOB PAllMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCSAIIUX Bpell OKpYyKaroen
IPUPOJHON cpesie, YMEHHsI MPOTHO3UPOBATh HEOJArONPUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSITEeHbHOCTH HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATHUBHOM U COITMATIBLHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeUMDUKU XUMUUM KaK HAayKH, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPE/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37IaHUHM HOBOM 0a3bl MaT€pUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4yaeMble 3HAHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUNM OKPYXAIOIEero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIONIUXCS JAHHBIX C 1EJbI0 MOJYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHMS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeCca K O3HAHUIO U UCCIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHBIX cepax MpodhecCuOHATBHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUS y4eOHOro mpenMera «XUMHsS» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHMsl BKIFOYAIOT:

3HAQUMMbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbIH (PakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE yueOHblE AeHcTBUs (MO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMAJILHOM KOMIIETCHIINH 00YJarOIInXCsl;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOTIb30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpPCAJbHBIC yueOHbIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrH4YecKHe aeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMU LEJISIMH;

WCMOJIb30BAaTh MPU OCBOCHUU 3HAHWUUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHWUS W KPUTEPUU IS KIACCHU(PUKAIMK BEIIECTB H
XUMHUYECKUX PEaKIU;



yCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHBIC, JEAYKTHBHBIC, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYeckas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUSI BEIIECTB M XMUMHUYECKUX
pEeaKLHnii;

dbopMyTHUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JIJIs1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOMCKY METOJIOB pEIICHHS MPAKTHYECKUX 3aJad, HPUMEHEHUIO pPA3IUYHBIX
METOJ0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPopManuu (HaAy4HO-
MOMyJIsipHAast JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TIOCOOUS,
pecypcel MlHTepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMY  MPECTABICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMHYECKOM HH(pOpMalMe: NpUMEHSITh MEXNpeIMeTHble ((Pu3nueckue u
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIbI, (pOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJB30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPENCTBA
HAaTrJITHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1eiCTBUSIMH

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKAAEMOW TEMBI B XOJ€ AUAJIOra W/WIN
JUCKYCCUM,  BbICKAa3blBaTh  WJ€H, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yslbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKOH padoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alui yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENIOBAHUNM MYTEM COTJIACOBAHMS TMO3HIMA B
Xo71e 00CyXIeHHsI 1 OOMEHA MHEHHUSIMH.

OByaieHUe YHUBEPCATBHBIMH PEeryJTHBHBIMU NeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBJIATH CBOIO I103HABATEIbHYIO
NEsITeNIbHOCTh, OMNpeaensas e€ Lelu M 3aJayd, KOHTPOJIMpOBaTb MU IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBaTh IpeularaéMblil aaropuUTM JAEWCTBUH IpHU
BBIIOJIHEHUN Y4YE€OHBIX M HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Haumbosee
3¢ (eKTUBHBIN CcHOocOO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHaJIN3a
U CAMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBICHUI
npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralolue TMOHATHS (XUMHUUYECKUN DJIEMEHT, aToOM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBS3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIIpHas



Macca, MOJIApPHBIA 00BEM, YIJIEPOJHBIN CKeNleT, (yHKIHUOHAIbHAsl TpyImIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJOTHYECKUN PSJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KUCJIOPOJIT M a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHUSI MAaCcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEACHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM AEATEIIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHS TIPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY ISt
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB U  YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3TOTABJIMBATHL MOJICJIM MOJIEKYJ] OPraHMYECKUX BEIIECTB ISl MJUTIOCTPALIUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YrieBOAOPOJbI, KHCIOPOJ M a30TCOJAEpXkKaIlHe
COEIMHEHNUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHMs), JaBaTh WM Ha3BaHUSA IO
cucremarnueckoir HoMmeHkiatype (IUPAC), a Takxke NPUBOIUTH TpUBHUAILHBIC
HA3BaHUSA OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMUJICH, AlETHIICH,
ATWJICHIJINKOJb, TJIMIEPUH, (EeHoN, (popmanbaerus, ameraabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATHh TOJIOKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckre W XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH DPAa3THUIHBIX
KJIaCCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AlETUJIEH,
Oyramuen-1,3, merunOyramuen-1,3, GeH30J, METaHOJ], 3TAHOJ, STHJICHIJIUKOJb,
TJIMLEPHUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI U YKCYCHAasl KUCIIOTBI, TJIHOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMH COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chlpbsi  (HE(Tb, NPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MEPepabOTKU H
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WIHM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'0 MO3HAHUS, UCTOJIb3YEMbIX B XUMUHU MPU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HaOI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BAaTh CHUCTEMHBIC XHMHUYECKHWE 3HAHUS Uil TMPUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalMsIX, CBSI3aHHBIX C BELIECTBAMM U HX
PUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUN COOJTFOJATh TTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaK)Ke MpaBwiia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIa0OPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEIIECTB, J€HATypalus OENKOB MpPH HArpeBaHUU, IIBETHbIC peakluu OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM O00OPYIOBaHHUEM, TMPEACTABISATh PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyI0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmarum, IHTepHET 1 ApyTrHXx);

chOpMHUPOBAaHHOCTh  YMEHHM  coOMOAaTh  IpaBWa  AKOJOTHUYCCKHU
11eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONAaCHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbici mokasarens [IJIK, moscHsaTh Ha mpuMepax CHoCOOBI
YMEHBUICHHS W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCHCTBHUS HAa OpPraHU3M
YEJI0BEKa,;

Ui 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYNHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUM;

JUISL CIIeNbIX M CHA0OBUIAIIMX OOYyYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbeHO-TOYCHHYIO cucTeMy oO0o3HadueHui JI. bpaiins mis 3anmucu XuMHYECKUX

dbopmyi.



11 KVIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs] IPAKTUUECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METANTMYECKAasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKas peméTka,
TUMBl ~ XUMUYECKUX  PEaKUUil, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJIUTHUYECKAsT JUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOM peakIuu, XUMHYECKOE paBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUsl MAacChl BEILIECTB, 3aKOH COXPAHEHUsS M IMPEBpAILECHUS SHEPTUU
OpU XMMHYECKUX PEaKLUMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XUMHH,
MUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUA NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOIOTHMUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOIb30BAHUH BaKHEHUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEIMECTB W  YpPaBHEHWUW XMMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BelIEeCTB (yrapHblil Tra3, YrieKUCHIbld ra3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMUSX PAa3IMYHOTIO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAsI, METAJUINYECKasi, BOJAOPOAHAsI) B COCIMHEHUSX, THUII
KPUCTAJJTMYECKOW PEIETKM KOHKPETHOTO BeIeCcTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHHMUYECKUX
COCJIMHCHUII,



c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBATh MPUHAJIE)KHOCTh
HEOPraHUYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY KIacCy/rpymnme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoil CUCTEMBI
XuMu4yeckux djemeHtoB JI. M. MenneneeBa, MCHOb3ys MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTaINY, «QHEPTeTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuojaam u rpymnmnam [lepuoandyeckoit cucTeMbl XUMUYECKUX di1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIacCU(PUUIUPOBATH XUMHUYECKHUE PEaKLUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIOLIUX BEIIECTB, TEINIOBOMY
sbdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIICHMs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIUN PpPa3IUYHBIX
THUIIOB, TOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHLA;

c(hOpMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3IM4YHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHMH  PAaCKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUIECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle llarense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO MOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke c(HOpPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAyYHBIX MNPUHIUINAX U
AKOJIOTMUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHUS C HUCIIOIb30BAHUEM
MOHSATUS «MAaccoBasi JOJisI BEUIECTBA B PACTBOPE», OObEMHBIX OTHOILICHHUI Ta30B



MPU XUMUYECKUX PEaKIHSIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3(P¢eKkTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEIIECTB, MPEBPALICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOAATh MIPaBUiIa MOJIH30BAHUS XUMUYECKOU
MoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

chOpMUPOBAHHOCTh YMEHHH IUJIAHUPOBATh U BBINIOIHATh XUMHYECKUM
AKCTIEPUMEHT (pa3fioKeHUEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO  YHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peakilvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha Cyibdar-, KapOoHAT- U
XJIOpU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE SKCIEPUMEHTAJIbHBIX 3aJ]a4 IO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 00OPYI0BAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OJKcepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u ¢GOpMyJIUpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHGOpMAIIMIO, TIOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBA MacCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJIONATh  MpaBWjia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHOM Cpelbl, OCO3HABATH
OMAacHOCTh BO3JEHCTBHS HA KUBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHaATh Ha mnpuMepax CcHocoObl yMEHBIIECHUS H
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M 4YEJIOBEKA;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYaloUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiing mis 3anmucn XHMHUYECKHX

dbopmy.
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