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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
oO1ielt 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 o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUs. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEero O0IIero oOpa3oBaHMs CPEJACTBAMH 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 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
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 BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa 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 UEASAMU 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
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS 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 0a30BOM 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 ¥ 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  3HAHUKW Ha  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o 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 XUMHUYECKOW 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
TEOPETUYECKUNA Marepuan U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX 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
3aKOHOMEPHOCTAX MpOTeKaHus jAonojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMHU 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
dopMupoBaHue y 0O0YyYarOIIMXCS MUPOBO33PEHYECKON OCHOBBI [JIsi MOHHUMAaHUS
¢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
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACNICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOPMAINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMPEEeICHUN
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
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUU KaKk  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

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

Hapsiny ¢ atum, conmepxkarelibHasg XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, 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 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX 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 XUMUYECKUMHU SIBIICHHUSIMU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XuMUsg», U3ydyaeMbli Ha 0a30BOM YpOBHE, SBIISIETCS 0053aTEbHBIM YYCOHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBaHusi, cocrapiseT 68 dacos: B 10 kimacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BELIECTB M HX MPEBpALICHUN:
O3HaKOMJICHHE C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUs, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YIriaeBOAOpPOAOB. lIpupomHeli ra3 M IIOIYTHBIE
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 HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HUE €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. JleHicTBHE 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 PEAKLMH ), IOJYyUYEHUE 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 KUCIOTHl KaK MPEICTABUTEIN 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
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOiu3,
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 COCINHEHHS.

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 NTOJIMKOHICHCALIUS.

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 xkyacce OCYHIECTBIISIETCS 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, KIaccCU(UKalMsl, 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 U3MEPEHUS.

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 XUMHH

XuMu4ecKkud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOrO 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



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.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
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 MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

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

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI 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
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
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.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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 xumun B oOecrieueHUH HKOJOTHYECKON, IHEPreTUUYECKON U MHUIIEBON
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 BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE 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 WCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
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 TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBASI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METaNnpeMETHbIM U  TNpeIMETHbIM). HaydHo-MeTonuueckol  OCHOBOM st
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIEero
o0pa3oBaHus ABIISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B CcOOTBeTCTBUM € CHUCTEMHO-AESTENIBHOCTHBIM TOJAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YPOBHE CpEHETro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHWE OOYYAIOIIUMUCS POCCUUCKOW TpakTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

IEJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKJCHHH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIUMHU ULEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME TMPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSI NpeaMeTa «XUMHUS» [TOCTUTAlOTCAd B
CAMHCTBE Yy4eOHOM W BOCHUTATENBHOM JESITEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujeallaMi POCCUICKOTO IPaKIaHCKOTO 00IIEeCTBA, MPUHATHIMU B 0011I€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpoOIleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyYaIOIIUXCS.

JIn4HOCTHBIE  PE3yNbTAaThl OCBOCHHS  HOpeaMeTa «XUMHSD»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW W TMPAKTHYECKOW JIESITEIbHOCTH
OoOy4JarommXcs MO0 pean3alii MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS OOYyYalOIIUMHCS CBOMX KOHCTUTYLMOHHBIX MpaB U 00sS3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTAaBICHUS O COLMAJIBHBIX HOpPMaxX M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEJbHBIX 3a/1ay, BHIITOJTHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTU TOHWUMATh M TMPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOT'O OTHOIIEGHHMSI K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHMS TOTO, YTO JOCTIKCHHMS HAyKH €CTh pPe3yJbTat
JUIMTENIBbHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIBLHBIX MOTUBOB B MOJYUYEHUU U MOCIEIYIONIEM aHAN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3aHHBIC C XUMHUYECCKUMHU SIBJICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TFOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHUWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBUH 3THUX
MOCTYTIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS  IIEHHOCTEW 3J0poBOoro ©  0Oe3omacHOro oOpasza  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIGHHMS K COOCTBEHHOMY (u3HuecKkoMy u
IICUXUYECKOMY 3/10POBBIO;

cobmoieHuss TpaBui Oe3omacHOTo oOpalieHus ¢ BellecTBaMHd B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJAOBOU JAEATEIbHOCTH;

MOHUMAHMSI [IEHHOCTHM TMPaBWI  WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIECACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TPyA0BOr0 BOCIIMTAHUSA

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOM
NEeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTUUYECKUX 3a7ad COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOETr0 Kjacca, IIKOJIbI);

WHTEpECa K MPAKTUYECKOMY HM3YYCHUIO MPOQECCUil Pa3IuyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXKEHHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  HMHAWBUIYAJIbHONH  TPAaeKTOpPUHU
oOpazoBanus, Oyayiien npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMYECKHU 11eJ1eCO00pPa3HOr0 OTHOIIEHHS K MPUPOAE, KaK HCTOYHUKY
CyILIECTBOBAHHMS )KM3HH HA 3€MIIE;

MOHUMAaHUSl TIJ100ANbHOrO XapakTepa »JKOJIOTMYECKUX MpoOsieM, BIUSHUSA
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOMPOCOB PALIMOHATBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIIINX BPEJ OKPYXKAIOIIECH MPUPOTHOM
cpele, yMEHHUs NPOrHO3UPOBATH HEOJIArONPHUSTHBIE SKOJOTHUYECKHE MOCIEACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJUYHS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHUYECKON KYJIbTYPHI,
OTbITA JIEATEILHOCTH SKOJOTUYECKOW HANPaBICHHOCTU, YMEHUS PYKOBOJACTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHHUKATUBHOW M COLMAJILHOW MPAKTUKE, CIOCOOHOCTU
U YMEHUS aKTUBHO MTPOTUBOCTOSTH UIC0JI0TUH XeMO(hoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiau B
(GbOpMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEJIOCTHOTO
NpelCcTaBleHus 00 OKpYy)KarolleM MHpPe KaK O €IWHCTBE MPUPOJbI U 4YEOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHHH Mpo0JeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOW UBUIIA3AINN:
B €€ I'yMaHUCTUYECKOW HAMPABICHHOCTU W Ba)KHOW POJIM B CO3JaHUU HOBOW 0asbl
MaTepHAIbHON KYJIBTYphI, PEIICHUU TJIO0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIO0BECUECTBA — CBIPbEBOW, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUN YCJIOBUH YCIEIIHOTO TpyAa U
HKOJIOTUYECKH KOM(MOPTHON KU3HU KAKIOTO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IMOHMMAaHHUS  CYIIHOCTH  METOAOB
MO3HAHUS, HWCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh
MOJIy9aeMble 3HAHUS IS aHalM3a M OOBSCHEHUS SIBICHHHM OKPYXAIOIIETo MUpa U
MPOUCXOMANMINX B HEM W3MEHEHWH, YMEHUS JeinaTh 00OCHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAy4YHbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~HCIIOJb30BaTh XUMHMYECKHE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpPECa K IIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

FOTOBHOCTM W CIOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa30oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iudHbIX cepax MpoPecCHOHATBHOU
NEATEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOro mpeamera «XUMHUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIC TS dbopmupoBaHus MHUPOBO33PEHUS o0yJaromuxcs
MEXTUCHIUTIUIMHAPHBIE (MEXIPEAMETHbIE) OOIeHAYyYHbIE TMOHSTHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHenu(pUKy METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
pollecc, CUCTeMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIO/ICHHE, U3MEPEHHE, DKCIICPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHBIE, KOMMYHHUKATHBHEIE,
peryisTHBHBIE), oOecreunBaromne GopMupoBaHue (QYHKIIMOHATLHONH T'PAMOTHOCTH
U COITMATIbHON KOMITETCHITUN 00YUaOIINXCS;

CIOCOOHOCTh 00YUaOIIMXCS HCIOIb30BaTh OCBOCHHBIE MEXKIUCIIUTIIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHWA W  YHHBEpCaJbHble  ydeOHbIe  JEHCTBHS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3YJIbTAThl  OTPaXalOT OBJIAJACHHUE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMH JICHCTBUSIMHU.

OBianenue YHUBEPCAJIbHBIMH y4eOHbIMH MO3HABATEJIbHbIMU
NEeHCTBUSAAMM:

1) 6a30Bble JJOrHYecKHe AeiCTBHS:

CaMOCTOSTEILHO (OPMYIIMPOBATh M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENIATh 1EJIH JEeATEIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUU UX
JTOCTHKEHHS, COOTHOCUTB PE3YJIBTATHI AEATEILHOCTH C OCTABIECHHBIMHU LETAMU;

WCTOJIb30BAaTh IPU OCBOCHHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBLICJISITh XapAaKTEPHbIE NPU3HAKH MOHATUM W YCTAHABIHMBATH MX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIONIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMpaTh OCHOBAHMS W KPUTEPHH IS KJIACCH(UKAIIUN BEIIECTB U XUMHICCKUX
peaxkiui;



YCTaHaBIIUBaTh  NPUUYMHHO-CIEICTBEHHBIE  CBSA3UM  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
aQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W TMPOTUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIpPOIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHH CUMBOJUYECKHE
(3HaKOBBIE) MOJIeNU, MPEOOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMHUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4YecKasi popMmyra, ypaBHEHHUE XUMUUYECKON peakiuu —
IpU pelIeHUH Y4eOHBIX TIO3HABATEIbHBIX W MPAKTUYECKUX 3a/ad, MNPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIC TPEJACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIAJI€Th OCHOBAMHU METOJIOB HAYYHOT'O IIO3HAHUS BEIIECTB W XHUMHUYECKUX
pEeaKLnii;

dbopMyITUpOBATh 1IEIU U 3aJla4l UCCIICIOBAHUS, UCII0JIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYITMPOBAHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA MMO3HAHUS
U OCHOBBI Uil (OPMHPOBAHHS THIOTE3bl IO TPOBEPKE IPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJ€Th HABBIKAMH CAMOCTOSITCJIPHOTO IUIAHWUPOBAHMUS W TMPOBEJCHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPIIEHCTBOBATH yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro  pe3ylbTar, (popmynupoBaTh
0000111eHNs] ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YyJIhTAaTOB HCCIEIOBAHUSA,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTb  OMNBIT  YYCHUYECKOHM  HMCCICAOBATEIBCKOW W MPOEKTHOM
NEeSTENBHOCTH, MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOAOB PEIIEHUS MPAKTUYECKHX 3ajlady, MPUMEHEHUIO PA3JIUYHBIX METOJ/IOB
MO3HAHMUS.

3) paboTa ¢ uHpopmMaumeii:

OpUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHUKAX uWHGPOpMau (HAy4dHO-
MOMYJsipHAs JTUTepaTypa XUMUUECKOTO COJEP)KaHMsI, CIIPABOYHBIE TTOCOOUS, PECYPCHI
WNuTteprera), aHanmu3upoBaTh WHGOPMAIMIO  Pa3IWYHBIX BUAOB ©  (OpM
MPEACTABICHUS, KPUTUUECKH OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampOChl M MPUMEHSATh Pa3UYHBbIE METOIbI TMPU TOUCKE U
oroope wHpOpMaMHU, HEOOXOAUMON [T  BBIMIOJIHEHHUS  Yy4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

NpuOOpeTaTh OMBIT HWCIOJB30BAHUA WH(DOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BRIOMPATh ONITUMANIbHYIO (OpMY MpecTaBICHUS HHMOPMAITIT
(cxembl, rpaduKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



HCIIOJIb30BaTh HAY4YHBIHN SI3bIK B KQUE€CTBE CPEJICTBA MPHU pabOTe C XUMHUUYECKOU
uH(popmaleil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKME M MaTeMaTUYECKUeE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIONb30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJISAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMH KOMMYHHKATHUBHBIMHU ACCTBUAMMU:

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KIAeMOW TEMBI B XOJ€ AMAIOra W/wiu
JTUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIITOJIHEHUS NIPEJIOKEHHON 3a1a4H;

BBICTYyNaTh C IMpEe3eHTauueld pe3yJbTaTOB IO3HABATEIBHON JESATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITENIBHO WMJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIITOJIHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pean3aliui y4eOHOro npoekTa u (popMynupoBaTh BHIBOJIBI 110
pe3yJibTaTaM IMPOBEAEHHBIX MCCIENIOBAaHUM MYTEM COIVIACOBAHUS IO3ULMM B XOJIE
o0CYXXJIeHUs U 0OMEeHa MHEHUSIMU.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH eHCTBUSIMH:

CaMOCTOSITEJIbHO IIAHUPOBATh M OCYLIECTBISTH CBOK I0O3HABATEIbHYIO
NEATENBHOCTh, OIpenesas €€ Lenu M 3aJadd, KOHTPOJIMpPOBAaTb M IO MeEpe
HEOOXOJMMOCTH  KOPPEKTHPOBATh IMpe/JiaraéMblil  allfOPUTM  JCUCTBUI  mpu
BBIIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod UX peumeHus ¢ Y4ETOM IIOJIy4eHHsS HOBBIX 3HAaHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYILIECTBIJISITh CAMOKOHTPOJIb CBOEH JIESTEIIBHOCTH HAa OCHOBE CaMOaHaIM3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHs» OTPAXKaoT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHHU B MO3HAHUM SIBICHUI MPUPOBI,
B (OPMUPOBAHMHM MBIIUICHUSI H KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJWMOW [ PEIIeHUs] MPAKTHUYECKUX 3aady U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME TTOHATHUS (XMMHYECKHUI 2JIEMEHT, aTOM, dJIEKTPOHHAsI 000JI0UKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BEépHyTass U COKpaliéHHasi), MOJb, MOJISIpHash Macca,



MOJISIpHBI  O0BEM, YIJIEpOAHBIA CKeNeT, (YyHKIUOHAJIbHAs Tpynmna, pagukal,
M30MEpUsl, U30MEPbI, TOMOJIOTMYECKUI Psi, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U
a30TCOJIep)KAIlUEe  COEIMHEHHS, MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCMHEHUs); TEOPUU U 3aKOHbI (TEOopus CTPOEHUs
opranudeckux BeniecTB A. M. ByrtinepoBa, 3aKOH COXpaHEHHs MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JIeXxKaIue B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(aKkTONOrMYeCKUEe CBEIAEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHMHM M 0O€30MacHOM
MCIIOJIb30BAaHUU BAXXHEHIIMX OPraHMYeCKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEpPHbIE TPU3HAKUA TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHS MpU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIlCHUN OpraHMYeCKUX COeANHEHUH;

c(OpPMHUPOBAHHOCTh YMEHHI MCHOJB30BaTh XWMUUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) HopMyT
OpraHUYeCKUX BEUIECTB M YPABHEHHUN XMMHUYECKUX PEaKlMi, U3rOTaBIMBATh MOJEIHU
MOJIEKYJT OpPraHMYECKUX BEIIEeCTB [UIS WUIIOCTPAllMM WX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHWYECKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUID K OIPEIEIEHHOMY
KJIaccy/Tpymime CoeAMHEHUN (YIrJIeBOJOPOIbI, KHCIOPOA U  a30TCoAeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAWHEHHUsA), [aBaTb MM Ha3BaHUS IO
cucremarnueckoir HomeHkiatype (IUPAC), a Takke NpPUBOAUTH TPHUBHAILHBIC
Ha3BaHUS OTIEJIbHBIX OpPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AalETUJICH,
STWJICHIJIMKONb, TIUIEpUH, (eHomn, GopMalbaerua, aneTanbIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAasl KUCJIOTA, CTEAPUHOBAsl KUCIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHS OMNPENENSATh BHUJBI XHMHUYECKOW CBA3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

chOpPMHUPOBAHHOCTh YMEHUS TPHUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0OBbsSICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAaHEHHsI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PUINUECKHUE
M XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB
OpraHMYeCKUX BEIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arleTiieH, Oyraauen-1,3,
MetunOyTtaaueH-1,3, 0eH3071, METaHOJ, 3TAHOJ, THJICHIINKOJb, TIHIEPUH, (HEHO,
aleTaableruj, MypaBbuHas M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmal, IeJUII0I03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX pEaKUU € HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYJT;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HCTOUYHHKHU YIJIEBOJOPOIHOIO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX NMEPEPabOTKU U MPAKTHUYECKOE
MpUMEHEHUE POAYKTOB NepepadboOTKH;

cOpPMHUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYMCIECHHS 1O XUMHYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJIyKTa
peakluy Mo U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOJHBIX BEIECTB
WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUHN BJIaJE€Th CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAX
HAy4YHOT'O TTO3HAHUS, UCTIOJIb3YEMbIX B XMMUU NIPU U3yUEHUHU BEIIECTB U XUMUYECKUX
ABJICHUN (HaO0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE), UCIOIb30BATh
CHUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl PUHSITHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBHIIa IMOJB30BAHUS XUMUYECKON
nocyaoi u sabopatopHbiM OOOpYyIOBaHHMEM, a TaKXe IMpaBuia OOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh U  BBIMOJHATH XUMHYECKUH
AKCIIEPUMEHT (TpEeBpalIeHUs] OPraHMYECKUX BEIIECTB MPU HArPEeBaHUH, MOTYYEHHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKINH OPraHUYECKUX BELIECTB,
JeHaTypaiusi 0eJIKOB U HArpEeBaHUMU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C
NpaBWJIaMH TEXHUKH 0€30MMaCHOCTH IIPU OOpAIllEHUH C BEIIECTBAMU U JaOOPATOPHBIM
000pyAOBaHUEM, TPENICTABISATh PE3YIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opme
3aMiCH YpPaBHEHMH COOTBETCTBYIOIIMX peEakiuii ¥ (HOpMYyIUpOBaTh BHIBOJABI HA
OCHOBE 3THX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKHM aHAIM3UPOBATh XHMHUYECKYIO
UHPOpMAIIMIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hopMHUPOBAHHOCTH yMEHUH cobroaaTh npaBuia AKOJIOTHYECKHU
1eJIeCO00Pa3HOro TMOBEACHUA B OBITY U TPYNOBOM JEATENBHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3J0pPOBbS M OKpPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MBbl ONPEIEIEHHBIX OPraHMYECKHUX
BEIECTB, MOHWMas cMmbica mokazatens [IJIK, moscHsaTh Ha mpuMepax cmocoObI
YMEHBUIEHUS U NPEIOTBPALLECHHS MX BPEAHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

UIsl OOy4YarIUXCS € OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHUE
IPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaxX ITO3HAHHS BEIIECTB U
XUMUYECKUX SIBICHUN;



JUISL  CIIETIBIX U CHA0OBUASIIMX OOY4YarOUIUMXCSl: YMEHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsg mis 3anmucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOCHUS Kypca «O0Iasi 1 HeOpraHudecKass XUMUs
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBICHUW MPUPOJIBI,
B (OpMHUpPOBAHMM MBIIUICHUS] W KYJIbTYpPbl JIMYHOCTH, €€ (YyHKIIMOHATBLHOU
IPAMOTHOCTU, HEOOXOJIUMOM [JIsi PEIICHUs MPAKTHUYECKUX 3ajlad U DKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/JI0POBbIO U TIPUPOJIHOM CpeJIe;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYECKHHA 3JEMEHT, aTroMm, Hu30Tom, S-, p-, d-
AJICKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKMCJICHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHAsl, UOHHAS, METAJIMYECKasi, BOJOPO/IHAs), KpUCTAJUIMYECKas PEIIETKa,
TUANBl ~ XUMHUYECKUX  PEAKIUi,  pacTBOp,  JJIEKTPOIUTHI,  HEIIEKTPOIMUTHI,
ANEKTPOJIUTHYECKAsT ~ AUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOW peaklUuu, XUMHUYECKOE paBHOBECUE); TEOPUU U 3aKOHBI (Teopusd
AJICKTPOJIMTHYECKON NUCCOLMAlNK, nepuoandeckuii 3akon 1. 1. Menneneera, 3akoH
COXpaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPALLICHUS SHEPTUHM TPH
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  SA3bIK  XHMHH,
MUPOBO33PEHUYECKHAE 3HAHMS, JEKallMe B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U O€30MaCHOM HCIOIb30BAHUN BAXKHEUIINX HEOPTraHUYECKHUX
BEIIECTB B OBITY M MPAKTHUECKOM JIEATETbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHM BBIABISATH XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBSI3b, HMCIIOJIB30BAaTh COOTBETCTBYIOIIME NOHATHUS IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XHMUUYECKYI) CHMBOJHKY JIJIS
coctaBieHus  GOpMyd  BEHIECTB W YpPaBHEHUW  XUMUYECKUX  PEaKIUH,
cuctematndeckyro HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIHHBIX
HEOPraHUYEeCKUX BelecTB (yrapHblid Ta3, YrIEKHCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs] U3BECTh, MUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPENESATh BAJICHTHOCTh W CTETCHb OKUCIICHHS
XUMHYECKHX D3JIEMEHTOB B COCAWHEHUAX Pa3JIMYHOTO COCTABA, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAsl, MOHHAsl, METAJUIMYECKasi, BOJOPOJHASA) B COCIUHECHUSX, THUII



KPUCTAJUNTMYECKONH PEMIETKH KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJCKYJISIpHas,
MOHHAs, METaJUTMYeCcKas), XapakTep Cpeabl B BOJAHBIX PAacCTBOPAaX HEOPTaHUUYECKHUX
COCIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHHH YCTaHABINBATH MPUHAIC)KHOCTh HEOPTAHUICCKUX
BEIIECTB 0 UX COCTaBY K OMpPEACIEHHOMY KJacCy/Tpymre COCIMHEHHH (IIPOCTHIS
BEIECTBA — METALIBI U HEMETAJUIbl, OKCUIBI, OCHOBAHUS, KUCJIOTHI, aM(OTEpHBIC
TUAPOKCHUBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICII Iepruoandeckoro 3akona /1. M.
MeHpneneeBa U JIEMOHCTPUPOBATh €0 CUCTEMATH3UPYIONIYIO, OOBSICHUTCIBHYIO H
POTHOCTUYECKYIO (PYHKITHH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 mnepuonoB llepmoguyueckoil CHUCTEMBI XUMUYECKHUX
anementoB JI. WM. MeHpaeneeBa, WUCHIONB3Yysl MOHATUS «S-, P-, O-3JEKTpOHHBIC
opOuTammy», «IHEPreTUYeCKue YPOBHU», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOWMCTB XMMHUYECKHUX DJJIEMEHTOB M HX COCJUHEHUW MO MNepuojaM U Tpymniam
[Tepunoauueckoii cucteMsbl Xumudeckux 3nemenToB . 1. Menzaeneena,;

chOpMUPOBAHHOCTh ~ yYMEHUW  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE

XUMHUYECKHE  CBOWCTBA  HEOPraHUYECKUX  BEHIECTB  PAa3MYHBIX  KJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHUE TE€HETUUYECKONW CBSI3M MEXJIY HEOPraHUuYECKUMH
BEILIECTBAMHU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(DHUIIUPOBATh XUMHUYECKHE PEAKIMH I10
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBYy pEarupyrouydx BEIIECTB, TEIJIOBOMY
3 dekTy peakiuu, W3MEHEHHMIO CTEeNeHEeH OKHWCIEHUS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuM, Y4acTHIO KaTallu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHH COCTaBJISATh YpPaBHEHUS peEaKIUid pPa3IMYHBIX
TUIIOB, TOJHBIC W COKpAIIEHHBIE ypaBHEHUS PEAKIIUA HOHHOTO OOMEHa, yYWUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHHH  MNPOBOAUTH  PEAKIUH, ITOJTBEPIKIAOIINE
KAUYEeCTBEHHBI COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM TYTEM HWOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMH  pPAacKphIBaThb  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHUTEIIPHBIX PEAKIM ITOCPEJCTBOM COCTaBIICHHS SJICKTPOHHOIO OajaHca
3THUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOMN
pPEeaKIuu OT PA3TMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PAaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETo Bo3AekcTBus (mpuniun Jle [larense);

c(hOpMUPOBAaHHOCTh YMECHHH  XapaKTePH30BaTh XHUMHYCCKHE IPOIICCCHI,
JIe)Kale B OCHOBE IPOMBIIUICHHOTO IIOJYYCHHUSI CEPHOM KHCJIOTHI, aMMHaKa, a



Takke CPOPMHUPOBAHHOCTh TMPEACTABICHUM 00 OOIMMX HAay4YHBIX MPUHIMMOAX HU
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSATUS «MaccoBasi J0JIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUHN T'a30B IMPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Wi O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B pEaKIUU
BEILIECTB, TEIUIOBOTO A((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPALICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIIONATh TpaBWja MOJIB30BAHUS XUMHUYECKOU
nocyJiol u j1abopaTOpHBIM OOOpYAOBaHHMEM, a TaKXe TMpaBwiIa OOpaIleHUs C
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSIMH IO BBIMOJHEHHUIO JA0OPaTOPHBIX
XUMHUYECKHUX OIbITOB,;

chOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATH M  BBINOJHATH XUMUYECKUH
AKCIEPUMEHT (pasfioKeHUEe TMEepOKCHaa BOAOpPOJa B TMPUCYTCTBUHU KaTalU3aTopa,
ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA,
BIUSHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUH, PEaKInuu
MOHHOTO OOMEHA, KauyeCTBEHHBIE peakIiuu Ha cyiabdar-, KapOoHAT- W XJIOPHU-
AHUOHBI, HA KAaTUOH aMMOHHUS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay IO TeMaMm
«Metayb»y 1 «HeMeTanabl») B COOTBETCTBUH € MPaBWJIAMH TEXHUKU 0€30MaCHOCTHU
npu oOpalieHUH C BEIIeCTBAMHU U JIa0OpaTOPHBIM OO0OpPYAOBaHUEM, MPEICTABISAThH
pe3yNbTaThl  XMMHUYECKOTO  JKCIIepuMEHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QopMyIHpoBaTh BBIBOJBI Ha OCHOBE OTHUX
pe3yJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM aHAIM3UPOBATh XUMHUYECKYIO
UHPOpMAIIMIO, TIONyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOMU
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hopMHUPOBAHHOCTH YMEHHM cobroaaTh npaBuiia IKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBENEHUSA B OBITY W TPYAOBOM JESITEIBHOCTH B IEAX
COXPAaHEHHUsI CBOETO 3JI0POBbSI M OKPYXAIOWIEW NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JCHCTBUS HAa JKUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, MOHUMAS
cvpicn mokazatens [IJIK, mosicHAT, Ha mpumepax CHmocoObl yMEHBIICHHS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsi OOYYaOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJNAaX ITO3HAHWUS BEHICCTB U
XUMHUYECKHUX SIBJICHUM;

JUISE  CHETBIX W CIA0OBWIASIIMX OOYydYalOIIMUXCSA: YMEHHE WCIOJb30BaTh
penbeHO-TOYEUHYI0 cucTeMy obOo3HaueHui JI. bpaiins nmasd 3anmucu XUMHYECKHUX

dbopmy.
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