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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

CTPOCHHUECM BCHICCTB, UX CBOMCTBAaMH M BO3MOKHBIMH 00JIaCTIMHU IMPUMCHCHHUA.
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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.

5



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, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpAIICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE 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
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOMUIEH —
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, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

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

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumPOBdHu}Z), noaydyenue u npumeHeHue. TOKCUYHOCTH
8



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.

10



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 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.
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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
KHCJIOpOJIa, 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.
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Meramisl. Ilonoxxenue meramnoB B llepuonnyeckoi 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, KaJIUi, 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.
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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.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XUMHUS» Ha YpPOBHE CpEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJAAHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTUYECKOW NIEITEITBHOCTH
OOy4JaromuXCcs 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;
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MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX IPHU aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOIIEHUS] K MCTOPUYECKOMY H HAYYHOMY HACIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IMOWCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHHUU M TOCIEIYIOIIEM
aHajau3e MHQPOpMAIMKU O MEPEIAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULIMA HPABCTBEHHBIX M NIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHOro obpasza JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNIbHOCTH;
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YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEel 00IIECTBA;

6) 3K0JI0TNY€eCKOr0 BOCIIUTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOOJeM, BIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCAIIUX Bpel OKpYyKarouen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCIICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTMYECKOT0 MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa NS TEIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAHUS CHeNMDUKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1E€JIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yoexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIM3ALUK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXHOM pOJIU B
CO37aHUHM HOBOM 0a3bl MaTepUANTBHOU KYJIBTYPHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCHEUIHOTO TpyAa W OSKOJOTMYECKH KOMMOPTHOM KUZHM KaXKJIOro ujeHa
o011€ecTBa;
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€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [IOHUMAaHHUS CYIIHOCTH METO/OB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATEINbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTH K  HEMPEpbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JeSITEIBHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIIOYAOT:

3HAYNMBIE JUTSt dhopmMupoBaHUS MUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayUHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHeUu(pUKY METOJ0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HaydHbId (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHNE, SKCIIEPUMEHT U JIPYyTrHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHN O0YJaIONIUXCS;

CITOCOOHOCTH o0ydJaromuxcs HCIOJIL30BATh OCBOCHHEBIE
MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS W YHHUBEpPCAJIbHBIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y9eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABaTeJIbHbIMHU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;
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ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJBTATHI IEATEIBHOCTH C MMOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJIOTUMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHSITUW U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUSI OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUecKkas ¢opMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
NPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMHU METOJOB HAy4YHOTO IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKIuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JIsi (DOPMHUPOBAHUS TUMOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M  MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tr0 pe3ynbTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM W  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
IIOMCKY METOJOB pPEIICHUS NPAaKTHYECKUX 3aJad, MNPUMEHEHUIO Pa3JIM4YHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NTMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypebl MHTEpHETa), aHATM3UpOBaTh MHPOPMAIUIO PA3TUYHBIX BUAOB U (HOpM
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MIPE/ICTaBIICHNUA, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHUBOCTb;

(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHopMaLK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KayeCcTBE CpejacTBa npu padoTe ¢
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eCTBUSIMMN:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI IPEJIIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEIHLHON NEATeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITETLHO UM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIAaCOBaHUSA TO3UIUN B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBi1ajieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMplii aJIrOpUTM JEUCTBUM TIpHU
BBIMIOJIHEHUH Y4E€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAaHaIM3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC
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[IpeameTHble  pe3yabTaThl OCBOEHHsSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIHOYAET:
OCHOBOTIOJIATAOIINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKeleT, (YHKIMOHAIbHAS TpyIIa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUN Psi, TOMOJIOTH, YTJICBOJIOPOIHI,
KUCTIOPO/ W a30TCOJEPKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXane B OCHOBE MOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHWMHYECKHUX
ABJICHUM, (PAKTOIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHbIE MPU3HAKU TMOHATHM,
yCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U NPEBPALICHUN OPTaHUYECKUX COEANHEHNUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOWU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPAaBHEHWA XHMHUYECKUX PEaKIIH,
M3TrOTaBIUBAaTh MOJIEM MOJIEKYJ OPraHMYECKUX BEUIECTB AJISI MIUIIOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CcoequHeHU (yrieBOAOpPOMAbl, KHCIOPOI U a30TCOJeprKaiiue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMUICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (DopMaIbAeTH ], aleTalbJIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIJIOTA, CTE€APUHOBAsI KUCIIOTA, ITH0K03a,
dpykTO3a, KpaxmMall, HeJUIH0I03a, TIIHIUH);
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c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHYECKHE CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJeTHu/l, MypaBbHUHAsI M YKCyCHasi KHCJIOTHI, TJIOKO03a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCTIOTA), ULUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUsSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOAOPOHOTO
ChIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN );

chOpMHUPOBAHHOCTh YMEHHH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCTOJIb3YEMbIX B XUMUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBIICHUHN (HAOJI0/ICHHE, N3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIC XMMHUUYECKHWE 3HAHUS Il TNPUHATHS pPEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BEHIECTBAMM U HUX
PUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHUM COOJIOJATh MIPaBUJIa MOJIH30BAHUS XUMHUYCCKON
MoCy/Iol U J1abOpaTOpHBIM O00OpyJAOBaHHWEM, a TakK)Ke IpaBHiIa OOpaIeHUs ¢
BEIIIECTBAMU B COOTBETCTBUHM C HMHCTPYKIIUSIMH I10 BBITTOJTHECHHUIO JIaOOPaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IJAHUPOBATh M BBHINOJHITH XUMHUYCCKHUUN
AKCIIEPUMEHT (ITpEeBpaIllCHUsI OPTaHUYECKUX BEIIECTB IIPU HArPEBAHUM, MMOJyYCHUE
OTUJICHA W W3YYEHHE €ero CBOMCTB, Ka4ECTBEHHBIE PEAKIIMH OPraHUYeCKHX
BCILIECTB, JICHATypalus OCIIKOB TpH HArpeBaHWH, I[BETHBIC peakIMHu OCIIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TEXHMKH O€30IaCHOCTH TMpU OOpAIICHUH C
BEIIECCTBAMHA W J1TA0OPAaTOPHBIM O0OpYAOBaHWEM, TMPEICTABIATH PE3yJbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (GOpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIHUX
peakiuii 1 GOPMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
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c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpeICTBA MAacCOBOMU
uHpopmaiuu, MIHTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEUCTBUS Ha UBBIE OPraHU3MbI OIPEAEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens IIJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALIEHUSI WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3yabTaThl OCBOeHUsS Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIH OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs peIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMUHA, PACTBOP, DJIECKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PpPaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
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CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOIMUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MMaCHOM MCIOJb30BAHUH BaKHEHIIINX HEOPTraHUYECKUX
BELLECTB B OBITY M MPAKTUUYECKON 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABISTh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIHUE MOHATHS IPHU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPALICHU;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOpraHMYECKUX BeIIeCTB (yrapHbIil Tra3, YIrJeKUCIbld ra3, aMMHakK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpelNeiIEHHOMY Kiaccy/rpymre
COEMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIBI, OCHOBAHMUS,
KHUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MenpneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djaementoB JI. M. MenneneeBa, MCHoiab3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTaINY, «QHEPreTUYECKUe YPOBHHY, OOBACHSTH
3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHECHUH
1o nepuoaam u rpynmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB /. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBS3M MEXKIY HEOPraHWYECKHUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIAaCCU(DUIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEIJIOBOMY
3 dexTy peakuuu, U3MEHCHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkInu, y4acTHIO KaTalu3aTopa);
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c(hOpPMHUPOBAHHOCTh YMEHHH COCTABISITH YPaBHEHUS PEAKIUN Pa3TUIHBIX
THUTIOB, TTOJTHBIC M COKPAIICHHBIC YPAaBHCHUSI PEaKInii MOHHOTO OOMEHA, YIUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TH PEAKITUU UAYT O KOHIIA,

c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEJACTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OayiaHca
3TUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
pEeaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TPOIECCHI,
JICKAIIUEe B OCHOBE IPOMBIIIJICHHOTO IOJYYCHHUS CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBasi JI0JiA BEIECTBA B PacTBOPE», OObEMHBIX OTHOIICHHI Ta3oB
IpU XMMUYECKUX PEaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAIECHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJNHATh XUMHUYECKHM
HKCIIEPUMEHT (Pa3oKEeHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIIud,
peakiuu MOHHOTO OOMEHAa, Ka4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHS, PEIIEHHUE IKCIEPUMEHTATBHBIX 3a/1ad 10
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M JaOOPATOPHBIM 000pPYIOBAaHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIHTATOB;
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c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpoOpMaIMIO, TOJy4aeMyl0 M3 Pa3HbBIX MCTOYHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo ToOBEJAeHUsT B OBITY W TPYIOBOM JAESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHUCTBHS Ha )KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaIoIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYarOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2
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Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBICHUW TPUPOJbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOM Jis
pelieHusT TPAKTUYSCKUX 3aJad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenune cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAT AFOIINE MTOHATHUSA (Monekyna, BAJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
FOMOJIOTUYECKHI psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOA- U
a30TCOJIEpIKaIle COCOUHEHHs, OMOJIOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBojpl, KHUpbI, O€NKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHHsi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJYYEHHH U OE30MacHOM
UCIIOJIb30BAHUM BAXKHEUMIIMX HEOPraHWYECKUX U OPraHuYecKUxX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpraHUYCCKUX COCIUHEHUH

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PEaKUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX

BCUICCTB I WIUIFOCTpAllMU HUX XUMHUYCCKOI'0O M IMPOCTPAaHCTBCHHOI'O
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CTPOCHHSI

1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICHKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COCIUMHEHHH (YrieBOJIOPOIbI,
KUCIIOPOA M a30TCOAEPIKAIINe COCIAWHEHHS, BBICOKOMOJIEKYIISIPHbIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUSI OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpraHMYECKUX COCAUHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHUS TNPUMEHATH: IIOJIOKEHUS  TEOPUU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCTP YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, MPOIMMJIEH, alleTHJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCJIOTa, IJII0K03a, (PYKTO3a, Kpaxmal, IeJI03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKe W XHMHUYECKHUE CBOMCTBA THIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHHAs W YKCYCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU MMpCACTAaBUTCIIIMUA Pa3IMIHBbIX KJIaCCOB
OpraHU4€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakLuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIPbs (HEPTH, MPUPOIHBIH ra3, yrojb), CHOCOObl UX

r[epepa60TKI/I H MPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHA U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
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METOJIaX Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MIPU U3yYEHUU
BEIIECTB M XUMUYECKUX SBJIEHUU (HAONMIOIEHHE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 TPUHATUS PpEHICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COONIOJATh TIPABHWJIA  IOJIb30BAHUS
XAMHYECKOH TOCYION M JabOpaTOpHBIM O0OpYyIOBAaHUEM, a TaKKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB MPU HATPEBaHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMH,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKHU
0€30MacHOCTH TpHU OOpalleHHMH C BEHIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAs CMBICT MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIIACC

Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI
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NpOBePsIEMOro
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06]1191"0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
VOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCIICHHs, XMMHUYECKas CBS3b, MOJIb, MOJISIDHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKass pelE€TKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JJEKTPOJIMTAYECKAs ~ JTUCCOLMALNSA, OKHUCIMUTENb, BOCCTAHOBHTEINb,
CKOPOCTh XMMHYECKOM PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30IaCHOM HCIIOJIb30BaHUM BaXKHEHUIINX
HEOPraHW4YeCKUX BEIIECTB B OBbITY M NPAKTUYECKOW JeATeIbHOCTU

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHI, MPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEUIECTB U MX MPEBPAIICHUN; BBIABIATH B3aUMOCBS3b XMUMHUYECKUX
3HAHUM c MOHATUSMU u MPEJICTAaBICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MEPCHUEC, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHDb
OKHUCJIICHUA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
cocCTaBa, BU XUMHYECKOM CBA3U (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIINYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAa“d,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTECp CPEAbl B BOIAHBIX

pacTBOpAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHO CTb YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHWYCCKHEC

pCaKkiuu 1o pas3yIMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux
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BEIECTB, TEIIOBOMY J((}EKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yJacTHIO

KaraauzaTropa)

1.7

ChopMUpOBaHHOCTh YMEHHMH  COCTABIIATh  yPaBHEHUS  PEAKIHA
Pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpAUIEHHBbIE YpPaBHEHUS pPEaKkUUU
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIH HTYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHUI MPOBOIUTH PEAKIIUH, TOTBEPIKIAIONINE
Ka4eCTBEHHBIII  COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEUIECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakUuui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpuaIn Jle [larense)

OO6mras 1 HeOpraHUvecKass XUMUS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIUH

2.2

CdopMHpOBaHHOCTh YMEHUH XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOMTAIN», «IHEPIETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XMUMHUYECKUX DJIEMEHTOB M UX COCJUHEHHH IO MepuojaM U Tpynmnam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIaCCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHHWE  TEHETUYECKOW  CBS3M  MEXKAY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHATJICIKHOCTD
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HEOPraHUYECKUX BELIECTB II0 UX COCTABY K ONIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeulecTB (yrapHblii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KIacCOB,
MOATBEPK/JATh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUECKHI
IKCIIEPUMEHT (pa3loKeHHE IMEePOKCHUJIa BOJOpPOJAa B MPUCYTCTBUHU
KaTajau3aTopa, ONpeseseHHe Cpebl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbIE peaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHUS, pEIlEeHUE HKCIEPUMEHTANbHBIX 3a/Jad IO TeMaM
«Meramnel» u «HemeTaniasl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U J1ab0pPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alKucH YypaBHEHUH COOTBETCTBYIOIIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa  MOJH30BAHHS
XMMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOILIECCHI, JIeXKAIIMEe B OCHOBE NMPOMBIIIJIEHHOTO MOJIYYEHHUS! CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HAyyHBIX MPHUHIMIAX H  OKOJOTHYECKUX Mpobdiemax

XUMHYCCKOTO IIPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOUIEH
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€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, pOJM XUMHUHM B IO3HAHUU
SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIUMOH st
peleHuss TPaKTUYECKUX 3aJa4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Ccpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoll KOMMYHHKAIUH, CeTh IHTEpHET U Ipyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh ONMACHOCTh BO3JCHCTBUA HAa JKUBBIE OPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MTOHUMAs cMbIci nokazarens [1/IK, moscHsaTh
Ha TpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIEHUSI UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha Opraiu3m 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAaHUEM MOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeIleCTBA WM 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeIroBoro 3¢ @dekra peakiry Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAaHCHUS DHCPIrun
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHn4eckoil XUMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJWHApHBIE U KpAaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psi. DTUJIEH W NPONUJIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHUE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOICHUPOBAHWA, THApAaTAllUuH,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHEC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM
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2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [IpupoaubIil ra3 u nonyTHbie HE(TAHBIC
ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepadoTku HE(TH: MEePEeroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), nuposnu3. [IpoaykTsl mepepaboTku
HeTH, WX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoaconepxaiiye opraHuyecKkue CoeIMHEHUs

3.1

[IpenenvHBIE OJHOATOMHBIE COIUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJOopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMHM cnupToB. JlelicTBHE METaHOIa W 3TaHOJa Ha OPraHH3M YeJOoBeKa.
MHoroaToOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMH,
KauecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBue Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpruHa U STUIICHIJTIMKOJIA

3.2

®deHoy1:  CTpOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKUCICHUS W BOCCTAHOBJICHHS, KauyeCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue >xupoB. buonoruueckas poib

KUPOB

3.6

VYrneBojpl: coctas, Kiaccuukamus yriaieBoAoB (MOHO-, TU- U TOJUCAXaPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3aumoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBiEHHE,
Opo>kKeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOorudeckKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHUMHUYECKHE CBOMCTBA KpaxmMalia (FI/I,[[pOJ'II/B, Ka4uCCTBCHHAA pCaKIUs C I/IOZ[OM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCAMHCHUA. dusnyeckue u
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XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe riauiuHa). buonoruueckoe

3Ha4YCHUE aMUHOKUCIOT. Ilenruasl

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeIKoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuAapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbIE TOHATUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHHH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpaLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus dJIEKTPOHOB [0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMUUYECKHUX OHJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJISIpHAass W IIOJIsIpHAsdA, HOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06p830BaHI/I$I KOBAJICHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX
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cucremax. VcTuHHEBIE U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCUICCTBA B

pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsIHME XuMH4YecKkoro pasHosecus. ITpunnun Jle [llarense

1.10

DnekrponuTHdeckas aucconuanus. CunbpHbIe W ciialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIejIo4YHas. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnsl. Tlonoxenue HemerannoB B [lepuonnyueckoid cCHCTEME XUMUYECKHUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). I[lpumeneHue

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanueckoil cucremMe XUMHUUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MetaioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'enetnueckas CB3b HCOPraHN4YCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3TTUIHBIM

KJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOULIUHEI. IIonsatue o HAaYYHBIX MCETOHAaX ITO3HAHHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ
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[IpencraBnenns 06 oOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJYYESHUS

Ba)XHEUIINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNbl, KOHCTPYKIMOHHBIE MAaTepUaibl, KPAaCKH, CTEKIIO,
KEpaMHKa, MaTepHabl Ui SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHHMYECKHE M
MUHEpaJIbHBIE YI00peHUs
XuMHUs M 370pPOBbE YENIOBEKA: MPABMJIA MCHOJB30BaHHs JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuiIa OE€30MaCHOrO MCIOIb30BAHMS IIPEMAPATOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU

43




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

 Xumus. 10 xmacc. T'abpuensu O.C., OctpoymoB WN.I'., CnaaxoB C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
 Xumusa. 11 xmacc. T'abpuensu O.C., OctpoymoB WN.I'., CnaaxoB C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HHpopMaIMOHHO-METOINYECKOE TUCHhMO 00 OCOOCHHOCTSIX TPEIOIaBaHuUs
yueOHoro mpeamera «Xumus» B 2025/2026 yuebnom roxay https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

Meroanueckue peKOMEHJAMU MO0 HU3YYEHHUIO TeMbl «OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  pEAaKIMW» B  IIKOJbHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4eOHO-MeTOqMUecKoe 0OecrevyeHrne TMpOLECcCOB TMPENnoJaBaHus XUMHH,
Oouonoruu, (U3MKM Ha YPOBHSIX OCHOBHOTO OOLIEr0O M CpPEaHEro OoOIlero
00pa30BaHUsl C BKJIIOUYEHUEM JIOTIOJHUTEIHLHOTO WH)XEHEPHOTO KOMIIOHEHTa
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

- bank 3amaHui I TEKYIIETO OLEHMBAHUS MO y4eOHOMY MpeaMeTy «XUMHS»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf

- Meroanueckue peKOMEHJAIMU MO CO3JaHUIO0 KIACCOB TEXHOJIOTMYECKOTo U
€CTECTBEHHO-HAy4YHOro Mpopuied U KIAacCOB C YIIAyOJEHHBIM H3yYE€HUEM
MaTeMaTUKH, (PU3UKU, XUMHUU, OMOJIOTUU B 00LI€00pa30BaTENbHBIX OPraHU3AUIX
C HCIOJIb30BaHMEM HUH(QPACTPYKTYpbl, CO3JaHHOM B paMKaxX HalMOHAIbHOIO
npoekra «Ob6paszoBanue» (Kpantopuymsl, IT-ky6s1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej _2025.pdf

- Meroguueckue pexkomenaanuu. Oprann3zanus Bzaumoaencteus “Illkoisa — By3 —

npeanpusiTue” (2025 T.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf
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MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
N - BUBJIMOTEKA LOK https://monypoxu.pd/

- TJIOBAJI-JIAB https://globallab.ru/HTEPHET
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