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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 BHUJOB
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 U XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH 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 SIBIICHUSIMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, cocrapisieT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE M00XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeIlecTB. [ omonorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHbIE METO/bl M3YyYEHHsS BELIECTB M WX MPEBpallleHH:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMHCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHue, OOYyTIIMBAHUE U TOPEHHE).

Yriaesoaopoasl

ANKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH pAx. MeTtan W 3TaH —
NpOCTEHIINE MPEACTAaBUTENN aJKaHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUss U TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, MOIyYEHHE WU
IPUMEHEHHUE.

AJNKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psAl. OTWIEH U MPOIUIEH —
IOpOCTEHIINE MPEACTaBUTENN aJIKEHOB: (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALAHA, OKHUCICHHA W
[OJIMMEPU3aLIAN ), IOJIYYEHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MmetmnOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa W pe3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue U
XUMHYECKUE CBOMCTBA (peakUWH T'MIPUPOBAHMS, TAJIOrE€HUPOBAHUS, THIpaTaluy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHenue. TOKCUYHOCTH
apeHoB. ['eHeTHueckass CBSA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKALUMU K
Pa3IUYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh um €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYEHMs] BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJICEKYJ]  YIJIEBOJAOPOJAOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:xamue opranndeckKue coeIuHEHHs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA M 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rmiepruHa U STUIEHTJIUKOIS.

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

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KAueCTBEHHBIE PEAKIINH ), OJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue Uit Kiiacca KUCJIOT, peakius dTeprupuKainnum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOBasi U OJIEMHOBAsi KHUCIJIOTHl KaK IMPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

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

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS
MOJEKYIbl, (PU3NYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C



rugpokcuom Meau (1), okuciaeHne amMmMuadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTAQHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMECHEHUE,
ouonorunyeckas poiib. @orocunte3. PpyKkTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
neutoao3el.  duU3Mdyeckue HW XUMUUYECKHME CBOMCTBa KpaxMmana (TUIPOJIu3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
MpoOBeJICHNEe, HAOJIIOJICHUE W ONMUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE TTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3zoTcoaepxkanife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenauHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHUHU, [IBETHHIC PEAKIIUU OEIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHSL.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCyIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(ukauus, NepruOAUYHOCTh, HAOIIOJCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBA, (DU3MUECKUE BETMUMHBI U €AMHUIIBI KX U3MEPEHUS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHAIBLHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JaeMeHT. AToM. Sapo aroma, H30TOMNBL. JIEKTPOHHAS
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

[Tepunonnueckuit 3akoH U Ilepuoauueckass cucTreMa XUMHYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEpHOAMYECKOTO 3aKkoHa U [leproanyueckoi CHUCTEMBI
xuMmuueckux sneMmeHToB [[. Y. MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BEIICCTB IO TpyHIaM M IEpPHOIaM.
3HayeHHUEe MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJISApHAs W TMOJsSpHAs, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTb.
Crtenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTHe O AUCHEPCHBIX cUCTeMax. VICTMHHBIE W KOJIJIOWIHBIE PACTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckass  peakuus. Kimaccudukanuss XUMHUYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHoBecue. DakToppl, BIMAKOIIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aquccornuanus. CuiibHbIE U c1adbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS! BEIIECTB U WX MPEBPACHUIA:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, H3ydeHUE MOJENeld KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIU3ATOPA, OMPEACICHHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIUuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKIIUN.

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEakuuii, B TOM 4YHUCIIE
TEPMOXMMHUYECKUE PACUEThI, PACUEThl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpoJia, cephl, (hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune merannoB B [lepuogmyeckoil cUCTEME XMMUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtamuioB. O0mue ¢usndeckue cBoricTBa MeTalioB. CILIaBel METAILIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kajdui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.



OO6mue crocoObl moiayyeHus: MetamuioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAONIOJIeHWEe M OIMCaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATFOMUHUS C PacTBOPaAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpPE BEHIECTB W MAaTEpPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Marepuaibl ISl JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKHUE WU MHUHEpaJbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAHMS IMPENapaToB OBITOBON XUMHH
B IOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXnpeaMETHBIX  CBS3€H MpU  HM3YYCHUH  OOmer U
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCuPUKamsa, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUYECKU YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECCTBA, (PU3MUCCKUE BEIMYMHBI UM CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadus: MUHEpaJIbl, TOPHBIE MOPOJBI, MOJE3HBIC UCKOIMAeMbIC, TOILIHBO,
PECYpCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IPernapaToB, IMPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJBTATHI OCBOEHHUA ITPOTI'PAMMBI 11O
XUMHUU HA BA3OBOM YPOBHE CPEJHEI'O OBILIIEI'O
OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JTUYHOCTHBIM,
METanpeMEeTHBIM M TNpeaMeTHbIM). HayuHo-MeToaudeckol OCHOBOW ISt
pa3pabOTKH TIJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-ICATEILHOCTHBIN TTOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICIEHBI CIICAYIOMINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIONIUMHUCSI POCCUMCKONW TpaKIaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPABIEHHOE Pa3BUTHE BHYTPECHHUX YOCKICHHUIN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBAaTHCS B CBOCH
NEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHU, MPUCYIIMMHU 1ETOCTHOU
CHUCTEME XHMMHYECKOTO 00pa30BaHMUSI;

HaJIMYHME TPABOCO3HAHMS IKOJIOTHUYECKOM KYJIbTYpPhl M CITIOCOOHOCTH CTaBUTh
1IEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOCHUS IMpeIMeTa «XHUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YCOHONW W BOCHUTATEIBHON JEATEJIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKHUMHM, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HuacagaMd POCCHMCKOTO TPAXKIAHCKOTO OOIIEeCTBA, MPHHATHIMH B OOIIECTBE
HOpPMaMHd U TpaBUJIaMHd  TOBEACHUS,  CIOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHMS, CaMOpA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIngyHOCTHBIE PE3YyJAbTaThl OCBOCHHMS TpeaMeTa «XHUMHS» OTPaKaroT
c()OpMHUPOBAHHOCTH OIBITA TMO3HABATENBHON W MPAKTHYECKOW ACATEIHHOCTH



00y4Jaromuxcs 1Mo peaanu3aiui IPUHSATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOTrO BOCIIMTAHUSA .

OCO3HAHUS 00YYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA IIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAJU3€ PA3IMYHBIX BUJIOB YUCOHOU ESITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

IIEHHOCTHOTO OTHOIIEGHHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTEUECTBEHHON XUMUH,

YBaXXEHUSI K TMPOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBbHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MNOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECAa W I[I03HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOUIEM
aHanu3e MHPOpPMALMU O MEPEOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMH,
U NIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUH 3TUX
MOCTYTKOB;

4) dopMupoBaHus KYyJIbTYPHbI 310POBbS:

NOHWMAaHMUS IIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOINEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelmecTBaMu B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATENBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIIUX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJEH;



OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHuUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEIBCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  Apyrux BHJAX
NeSTENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEIICHUUW NPAKTUYECKUX 3aaad
COIMAILHOM HAMpaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUsI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBUIYAIBHOM TPacKTOPUU
oOpazoBanus, Oyaymied mpodeccuu M peaau3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CTOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOIIEHUS K TMPUPOJIE, KaK HCTOUYHUKY
CYIIIECTBOBAHHUS JKU3HHU HA 3eMIJIE;

NOHUMAaHHS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTHIXKEHUH XUMHUH  JUIS
pelIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX Bpel OKpYyKaIoLIEh
NPUPOJHON Ccpefie, YMEHHsI TPOTHO3MPOBATH HEOIArONPHUSTHBIE JKOJIOTUYECKHE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOrO SKOJOTHYECKOIO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAIBHOU
MpaKTHKE, CIOCOOHOCTM M YMEHHS aKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKH,

NOHUMaHUs CHeuupUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUs 00 OKPYKAIOLIEM MHUpE KaK O €IMHCTBE MPUPOJAbl U YEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS,



yOexxa€HHOCTH B 0COOOM  3HAQYMMOCTM XUMHUU Uil  COBPEMEHHOM
LMUBUIM3ALAA: B €€ TI'yMAaHUCTUYECKOM HAIPaBICHHOCTH U BaXXHOM pOIU B
CO371aHMHU HOBOM 0a3bl MaTepUaATbHOM KYJbTYpbl, pEHIEHUH II100aJbHBIX IpodieM
YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPrEeTUYECKOM, NMULIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa W SKOJOTHYECKM KOMMOPTHOW >KU3HM KaXJAOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTA METOJO0B
NO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
noJjlydaeMble 3HaHMS JUJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXalOUIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHUMN, YMEHUS JieJaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKON IESITEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
NEATEIIbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3ysibTaThl OCBOEGHUS y4EOHOro mpeaMera «XuMHUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3Ha4YMMBIC TUIs ¢dbopMupoBaHus MHUPOBO33PECHUS oOyuaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAyUYHbIE MOHATHUS, OTPA’KAIOLINe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUPAa U CHEHMPHUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHUs, SIBICHHUE,
IpoLECC, CUCTeMa, HAyYHbIH (DAKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeI0BaHUE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE Y4eOHbIE JEHCTBUA (IIO3HABaTEJIbHbIC, KOMMYHHUKAaTUBHBIE,

PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIMOHATBHOM
IPaMOTHOCTH U COITUATBHOW KOMITETCHITHH 00y4YatomnXCsl;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W YHHMBEpCAJbHBIC y4ueOHbIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATCIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMH
JICUCTBUSIMMU.



OBiagenne YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEILHBIMHU
AeCTBUSMM:

1) 0a30BbIe JJOrHYeCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3upoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI AEATEIBHOCTHU C MOCTABICHHBIMU LEIAMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHH M yCTaHABIMUBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUSA NI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHWS U KPUTEPUU Il KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaAKIUi;

yCTAHABIUBATh MPUUYUHHO-CJIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMUECKWE PACCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHBOPEUMS] B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATH B MPOLECCE MO3HAHUSA, UCIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUIT
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4Yeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — TMpH pEeHIeHUH YYEOHBIX IMO3HABATENbHBIX W TMPAKTHYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJETh OCHOBAaMHU METOJOB HAY4YHOTO MO3HAHUS BEMIECTB U XMUMHUYECKHX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M  MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIhCKOH W  TIPOSKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY



MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) padora ¢ unpopmanmei:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAaX UWHPoOpMauuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHBIC [OCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (OpM
MIpeCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTH;

dbopMyTUpOBaTh 3aMPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOHMpATh  ONTUMATbHYIO  (OpPMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpapuKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJI30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpeACTBA mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaAMeTHble ((pu3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBepCAJIbHBIMA KOMMYHHMKATHBHBIMHU ACICTBUSIMMH

3aJlaBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uin
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJEH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTALMEl pe3yJbTaTOB MO3HABATEJIBbHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMBbIX BEIECTB, peaTH3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHMS IMO3ULUN B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH JeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIbHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Lelu MW 3aJayd, KOHTPOJHUPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEJjIaraeMblii  alTOPUTM JEUCTBHA TIPH
BBITIOJIHEHUM Y4YEOHBIX W HCCIENOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
b dexTUBHBIN Ccrmoco0 WX pemeHus ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTU HAa OCHOBE camMoaHaIn3a
Y CaMOOILICHKH.



HNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOCHHsSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMUM B TIO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKMX  3HAaHWM, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpPHasI
Macca, MOJSPHBIA 00BEM, YIVIEpOJIHBIN CcKeneT, (yHKIHMOHAIbHAs TpyIIa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJICBOJIOPOIHI,
KHACTIOPO/ W a30TCOJEPKAIllMe COEIWHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannyeckux Beniects A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalne B OCHOBE MOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XHWMHYECKHUX
ABJICHUN, (PAKTONIOTMYECKHE CBEJEHUS O CBOICTBaxX, COCTaBe, IMOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BaXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIeCTB M ypPAaBHEHMH XHMHUYECKUX PEaKIIH,
M3TrOTaBIUBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JI1 WUIIOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3yYEHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIACCy/Tpynme COeAuHEHUN (yrieBOAOPOIbI, KHCIOPOA W a30TCOJEp KaIlne
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIWICH, AaleTUJIEH,
ATUJIEHTJIUKOJb, TIUUEpPUH, (peHois, (popManpieruj, ameTanbAerul, MypaBbUHAs



KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTEaApUHOBAsI KUCIIOTA, TITI0K034,
dbpykTOo3a, Kpaxmall, HeJI0a03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BHUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue M XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OpPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, AalleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJI, aleTalbJIeru]l, MypaBbUHAs M YKCYCHash KHUCIIOTHI, TJIIOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMH COOTBETCTBYIONIMX XHMHUUYECKHUX PEAKIUN C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOopMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TepepabOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BbEMaA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM IMPOIYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO M3 HCXOJIHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN );

chOpMUPOBAHHOCTh YMEHHH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOI'O MO3HAHUS, UCTOJIb3YEMbIX B XUMHUHU MPU U3YYECHUH BEIIECTB U
XUMUYECKHUX SBJIICHUH (HaOI0IeHUE, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIC XHMHUUYECKHWE 3HAHUS Il TMPUHATHS pPEIICHUM B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEHIECTBAMM U HUX
MIPUMEHEHHUEM;

c(hopMHUPOBAHHOCTh YMEHUH COOJIOAATh ITPaBUJIa MOJIH30BAHUS XUMHUYCCKON
Mocyiol U J1abopaTOpHBIM O00OpYJAOBaHUEM, a TAaKXKe IpaBHia OOpaIIeHUS C
BEIIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIIUSIMH II0 BBITTOJTHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBHINOJHITH XUMHUYCCKHUUN
AKCIIEPUMEHT (TIpeBpalllCHUs] OPTAaHMYECKUX BEIIECTB MPU HArPEBaHUU, MOJYUCHUE
STUJICHA W W3YYE€HHE €ero CBOMCTB, Ka4ECTBEHHBIE pEAKIIMH OPraHUYeCKHUX
BCILIECTB, JICHATypanus OCJIKOB TPH HArpeBaHWH, I[BETHBIC peakIWM OCIIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TEXHMKH O€30IAaCHOCTH TMpHU OOpAIICHUH C
BEIIECTBAMHU M J1AaOOPAaTOPHBIM OOOPYJIOBAaHUEM, TMPEJACTABIATh PE3YJIbTATHI



XUMHUYECKOTO JKCIepUMEeHTa B ¢GopMe 3alucyh YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBAThH BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUECKYIO
nHpopMalMIo, TMOJIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEJCTBa MacCOBOMU
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1[€J1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMAsI cMbIci Tokazatens [IJIK, mosicHATH Ha mpuMepax CIOCOOBI
YMEHBIIEHUSI W TPENOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUA HA OpraHu3M
YEJI0BEKA;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
NPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL CJIETIBIX M CIA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX
dbopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHHUI: O XUMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOpMUPOBAHMHM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJI pEIICHUS] TPAKTHYECKUX 3a1ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
ANEKTPOHHBIE OPOWUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJeHTHAsI, MOHHAS, METAITMYECKAsi, BOJIOPOJIHAS ), KPUCTAININUECKasl pEIIETKa,
TUIBI  XUMUYECKUX  pEaKIUi, pacTBOp, DJIEKTPOJHUTHI,  HEIJIEKTPOIUTHI,
JJEKTPOJUTHYECKAS. JIUCCOLUMALMUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIbB, CKOPOCTH
XUMUYECKOW pEaKIMH, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHsi
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHMS W IMPEBPALICHUS] SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHHWMAaHUS NPUYUHHOCTH U



CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOIMUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacCHOM HCHOJIb30BaHUH BaXKHEUIIMX HEOPTaHUYECKUX
BELLECTB B OBITY M MPAKTUUYECKON 1€ATEIbHOCTH YEJIOBEKA;

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

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOpPraHMYECKUX BeIIeCTB (YrapHbId Ta3, YIVIEKUCHbIA Ta3, aMMHaK, 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 (KOBaJI€HTHAasi, MOHHAs,, METAJUIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

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

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djaementoB JI. M. MenneneeBa, HCIONB3ys HOHATHS «S-, P-, -
AIIEKTPOHHBIE opouTaINY, «QHEPreTUYECKUe YPOBHHY, OOBACHSTH
3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHECHUH
1o nepuoaam u rpynmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB /. U.
Menpaeneena;

chOpMHPOBAaHHOCTh 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(hOpMHUPOBAHHOCTh YMEHHS KIaCCU(PUIIUPOBATH XUMHYECKHE PEAKIUH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEIJIOBOMY
3 dexTy peakuuu, U3MEHCHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkInu, y4acTHIO KaTalu3aTopa);



c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISATh YPABHCHUS PEAKIUUA Pa3TUIHBIX
THUTIOB, TTOJTHBIC M COKPAIICHHBIC YPAaBHCHUSI PEaKInii MOHHOTO OOMEHA, YIUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TH PEAKITUU UAYT O KOHIIA,

c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, pPaclo3HABATh
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TPOIECCHI,
JCKAIIUEe B OCHOBE IPOMBIIIICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBas JI0JiA BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHUI 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, MPEBPAICHUSI U COXPAaHEHUS 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 YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oKEeHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW PEakIilvy,
peakuu MOHHOTO OOMEHa, 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 OOpAIIEHUH C BEIIeCTBAMH M JIA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIHTATOB;



c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopMaIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo ToOBEJAeHUsT B OBITY W TPYIOBOM JAESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCcKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 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
CrnosxHbie 3upsl
3.3 VraeBoanl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM uudpoBbIe
Ne ni/m P Konrtpoasbnbie | IlpakTuyeckue (1upp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepnoanueckas cucTeMa XUMHUYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BeIlleCTB
1.3 XHUMHUYECKUE PEAKIIUN 6 1 1
Utoro mno pazneny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 Mertanbl
2.2 Hewmeranmnsl 1
2.3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX




BCIICCTB

Hroro no pazneny

17

Pa3gen 3. Xumus u sKu3HbL

3.1 XUMUSA U KA3HD

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

KoanyecTBo uacoB

Ne

o/ Tema ypoka

Bcero

KonTpoabHubie
padoThbI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opranndeckoi XUMuH, €
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

03.09.25

Teopus cTpoeHHst OpraHU4eCcKUX
2 coequnenuit A. M. byrieposa, eé
OCHOBHBIE TOJIOKECHUS

16.09.25

[IpencraBnenue o Kiaccuduxanuu
opraHuueckux pemiecTB. Homenknatypa
(cuctemMaruyeckas) U TPUBHAIIbHBIC
Ha3BaHUs OPTaHMYECKUX BEILIECTB

23.09.25

AIIKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI paa

01.10.25

5 MeraH u 3TaH — npocTenIne

08.10.25




IpCACTAaBUTCIIN aJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 15.10.25
OTUJICH U TIPOITUICH — MPOCTEHIIIe

7 P p 22.10.25
MIPEJICTABUTEITH AJTKEHOB
[TpakTuaeckas padorta Ne 1. «Ilomydenne

8 P P <o 05.11.25
ITHJICHA ¥ U3y4YCHHE €T0 CBOWCTRBY
Anxanuensl. byraguen-1,3 u

9 MetuinoOyraauen-1,3. [loryaenue 12.11.25
CUHTCTHUYECKOTO KaydyKa U PE3UHBI
AJIKWHBI: COCTaB M 0COOECHHOCTH CTPOCHHSI,

10 TOMOJIOTUYECKHH psijl. ATIETUIIEH — 19.11.25
MPOCTEUIINI PEACTABUTEIIb ATIKHHOB
Brrunciienus no ypaBHEHHIO XUMHYECKOU

11 P 26.11.25
peaknuu
ApeHbl: 6eH3011 U ToIyoJ. TOKCHYHOCTh

12 P Y 03.12.25
apeHoB
I'eneTrueckas cBsi3b YIriIeBOJIOPOJIOB,

13 YHICBOAOPON 10.12.25
MPHUHAIISKANINX K Pa3IHYHBIM Klaccam
[IpupoTHBIE HCTOYHUKH YTIIEBOOPOIOB:

14 MIPUPOJTHBIN T'a3 U MOMYTHBIC HePTSIHBIC 17.12.25
ras3sl, HepTh ¥ MPOIYKTHI €€ epepaboTKu
[IpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC 24.12.25
ras3sl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu
KonTtponsHas paborta no paszaen

16 P P PBACIY 14.01.26
«YTIIeBOIOPOIBI»
[IpenenpHBIE OTHOATOMHBIE CIIUPTHI:

17 PeA ! P 21.01.26

MCTaHOJI 1 3TaHOJI. BO,Z[OpO,[[HaH CBA3b




MHoroaToMHBIC CIIUPTLL: 3TUJICHIIJIMKOJIb U

18 28.01.26
TIIMIEPUH
®denou: cTpoeHne MOJIEKYIIBI, (hU3UUECKHE

19 P woneiytsl, § 04.02.26
1 XUMHUYECKHE CBOMCTBA, TPUMEHCHHE
Anpaernanl: GopMaiIbIerus u

20 HCTHJIBI: (DOPMAITHACTH 11.02.26
areraabIerua. AeToH
OHOOCHOBHEIE IIPEIEIbHBIE KAPOOHOBBIE

21 g pel p 18.02.26
KHCJIOTBI: MypaBbHHAS U YKCYCHAsI
IIpakTrueckas padora Ne 2. «CBoiicTBa

22 P pabe 25.02.26
pacTBOpa yKCYCHOM KHCIIOTBI
CreapuHOBast M OJICMHOBAS KMCIOTHI, KakK

23 MIPeICTaBUTENH BBICIINX KapOOHOBBIX 04.03.26
KHCJIOT
MEU1a Kak COJIM BBICIINX KapOOHOBBIX

24 X Kap 11.03.26
KHCJIOT, MX MOIOIIEe JIeHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX 18.03.26
a¢upoB
JKupel: ruponns, npuMeHeHune,

26 Pr- THIP P 01.04.26
OHMOJIOTHYeCKast POJIb KHPOB
VYrieBopl: COCTaB, KiIacCH(pHKAIHS.

27 Bakneiimme npeacTaBuTeNu: TIII0K03a, 08.04.26
bpykTO3a, caxapo3a
KpaxMai 1 1ei1r0103a Kak IpupoIHbIE

28 P t PUpoa 15.04.26
MOJIUMEPBI
KonTposnpHas paboTta 1o pazaeny

29 «Kucnopozcoaepxaiiye OpraHuuecKue 22.04.26

coequHeHus»/ Beepoccuiickas




poBepoYHas pabora

OOm1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
30 OpPraHWYECKUX COCAMHCHUN /
Bcepoccuiickas npoBepouHas paboTa

29.04.26

31 AMWHBI; METWJIAMUAH U aHUJINH

06.05.26

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHMYECcKUEe COeIMHEHUS, UX

32 onosornyeckoe 3HaueHue. [lentumpr.
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

13.05.26

33 OCHOBHEBIE TIOHITHSA XUMHH

BBICOKOMOJIEKYJIIPHBIX COCUHEHUIN

20.05.26

OCHOBHEBIE METOAbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH.
[TnmacTmacchl, KaydykH, BOJIOKHA

27.05.26

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

03.09.25

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYecKuX 3yemenToB /I, W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

16.09.25

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3jaeMmenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

23.09.25

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

01.10.25

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

08.10.25

Ilonstue o AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1015 BellecTBa B pacTBOpC

15.10.25

Knaccugukanus 1 HOMEHKIaTypa

22.10.25




HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

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

05.11.25

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHUYECKOE PaBHOBECUE

12.11.25

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

19.11.25

11

DIekTpoauTHYeckas aucconuanus. [lonarue
0 BoJiopoiHOM Tokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHWYECKUX M HEOPTaHWYECKUX BEIIECTB

26.11.25

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

03.12.25

13

KoutponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

10.12.25

14

Mertaisl, ux nojoxenue B [leproauueckoi
cHCTEMe XMMHUYECKUX 3eMeHToB J1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

17.12.25

15

CrinaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P

24.12.25




HaIIpSHKEHUH METaJUIOB

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

14.01.26

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CcoeqUHEHNN

21.01.26

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

28.01.26

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

04.02.26

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

11.02.26

21

®u3nuecKue CBOMCTBA HEMETAJIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha TIpUMeEpe
KHCIIOpoJia, cepsl, hochopa u yriepoaa)

18.02.26

22

XHUMHYECKHE CBOMCTBA TAIIOT'CHOB, CEPhI U UX
COEeqUHEHNN

25.02.26

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEqUHEHNN

04.03.26

24

XUMUYECKUE CBOMCTBA yriiepoia, KpeMHUS U
UX COEIUHEHUMN

11.03.26

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

18.03.26

26

O00011IeHrE U cUCTEMAaTU3aLUs 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo

01.04.26




YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe 1 08.04.26
"HemeTamnsl"y

08 KonTpomasHas padorta o Temam «MeTauib) 1 15.04.26
u «HemeTamin

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1 99 04.26
Heopranwdeckne u opraHndecKrue OCHOBAHUS
AMmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTHnueckas 1 90.04.26
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEILIECTB
Ponp xuMuu B 00ecIieueHuH dYKOJI0THIECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 06.05.26
Pa3BUTHUU METUITUHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIATIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1 13.05.26
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 20.05.26

34 XUMHS ¥ 3J0pPOBHE YCIIOBEKA 27.05.26

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox

NpOBePsIEMOr0
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTH  TPEACTABICHUNH O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJM XHUMHUU B TIO3HAHUM SIBJICHUI
NpUpoOJbl, B (POPMUPOBAHUM MBINIJIEHUST W  KYJAbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOW I PEIICHHS MPAKTHUYEeCKUX
3aa4 M DKOJIOTMYECKM OOOCHOBAHHOTO OTHOWIEHHS K CBOEMY 3/J0pPOBbIO U

MIPUPOJTHOM CcpeJie

1.2

Bnanenue CHUCTEMOM XUMUYECKUX 3HaHH, KOTOpast BKJIFOYAET:
OCHOBOTOJIAraoIre TIOHATHUS (Monekyna, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIILHOCT, CTENICHh OKHCICHHUS, XHUMHYECKas CBs3b, MOJIb,
MOJIsIpHAsi Macca, MOJISIpHbIA OOBEM, YITIEpOIHBIA CKeNeT, (yHKIMOHAIbHAas
Tpynna, paiaukal, HW30MepUs, H30Mepbl, TOMOJIOTHYECKUH psAll, TOMOJIOTH,
YIJIEBOJOPOIbl, KHUCIOPOJI- U a30TCOJAEPXKAIINEe COEOUHEHHs, OHUOJIOTUYECKU
aKTUBHBIC BemIecTBa (YrJEBOJBI, OJKUPBL, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCOUHEHMs); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTpoeHUs opranumdeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH, (DPAKTOJIOTHUECKHUE CBEICHHS O
CBOMCTBaX, COCTaBe, MOJYYEHUHU W OE30MACHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX W OPraHUYECKUX BEUIECTB B OBITY W MPAKTUYECKOM

JACATCIIbHOCTH 4YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUW BBISBISITH XapaKTEepPHbIE NPU3HAKU TOHSTHH,
yCTaHABIUBATh UX B3aHMMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU

OIIMCAHUHU COCTaBa, CTPOCHUA U npeBpameHHﬁ OPraHu4YCCKuX COCJIMHEHU I

1.4

C(OPMHUPOBAHHOCTh YMEHHUH HCIOJIBb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIs
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIl€HHOM)
¢dopMyn OpraHMYECKMX BEIIECTB M ypaBHEHHH XUMHUYECKUX pPEaKLui,
M3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEUIECTB I WIUIFOCTPALMU HUX

XUMHUYCECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUSA

1.5

C(I)OpMI/IpOBaHHOCTB yMeHPIfI YCTAHABJIMBATb HNPUHAMJICKHOCTb HU3YUCHHBIX
OpPraHu4YCCKUX BCIICCTB IO UX COCTABY U CTPOCHUIO K OHpC,Z[CJ'IéHHOMy KJ1accy

(rpynme)  coeawHeHMii  (YIIE€BOJOPOJIBI, KHUCIOPOJI M a30TCOJEpKaIlue




COCAMHCHUA, BBICOKOMOJICKYJISAPHBIC COGI[I/IHGHI/ISI), JaBaTb MM HAa3BaHUA II0

cucrematrueckoit Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHUS ONPENCNISATh BUIBl XUMHUYECKOW CBSI3HM B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTE yMEHUST TPHUMEHSTH: TIOJOKEHUS TEOPHH CTPOCHUS
oprannyeckux Bemects A.M. byriepoBa s 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB

BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXpaHCHHA MAaCChl BCUICCTB

VYraeBomopoasl. Kucnoponcoaepxkamme W a30TCOACpXKALIMEe OPraHUYECKUE

COEMHEHUS. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

2.1

CpopMHUpPOBAHHOCT, YMEHHI TPHBOJUTH TPUBHAIBHBIE HA3BAHUS OTICIBHBIX
OpPraHWYEeCKUX BEHIECTB (PTWJICH, TPOINUJIEH, alleTWIEH, ATHJICHIJIUKOJb,
runepud, ¢GeHos, (GOopManbIeTH, aleTadbIeTHa, MypaBbUHAs KHUCIIOTA,
YKCyCHasl KHCJOTa, OJICMHOBAs KHCIJIOTa, CTE€apUHOBAas KHUCJIOTA, TJIOKO3a,

(dbpyKTO32a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

CdopMHpOBaHHOCTH YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (U3UUECKUE H
XUMHUYCCKHUEC CBOMCTBA TUIHWYHBIX HpeJICTaBHTeHeﬁ Pa3IMYIHBIX KJIaCCOB
OpraHWYEeCKUX BEIIEeCTB (METaH, 3TaH, ATHJICH, MPOMUJICH, alleTHICH, OyTaJueH-
1,3, metunOyranuen-1,3, 6eH3071, METaHOJ, TAHOJI, ATHJICHIJIMKOJb, TJIMIIEPHH,
(dbeHon, ameranpaerua, MypaBbHHAs M YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxma,

LEJUTI0NI03a, AMUHOYKCYCHAs KUCIIOTA)

2.3

ChopmMupoBaHHOCTh YMEHHS WIUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY
TUNIUYHBIMU TIPEJCTABUTENSIMU PA3JIMYHBIX KIACCOB OPraHUYeCKUX BEILIECTB

YpaBHCHHUAMHU COOTBETCTBYIOMIUX XHMHYCCKHUX peaKHI/Iﬁ C HCIIOJIBb30BaHNCM

CTPYKTYPHBIX (OpMYIT

2.4

ChopMUPOBaHHOCTh YMEHHSI XapaKTepPH30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO
CeIpbsi  (HepTh, TPHUPOIHBIN Ta3, Yroyb), CHOCOOBI HX TMEpepabOTKH M

IMPAKTHYICCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKH

XUMHUS U )KU3Hb. PacuéTtrl

3.1

CdopmupoBaHHOCTh YMEHHI BJIaJIeTh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHMSI, HCIOJb3YeMbIX B XHUMHH TpPHU HM3YYCHHHU BEIIECTB U
XUMHYECKUX SIBJICHUI (Habmronenue, U3MEpEHue, SKCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS TPUHATHS
peleHnit B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTB yMeHI/IfI CO6J'II-O,I[3.TB ImpaBujia IMOJIB30BAHUA XUMHYECKOM
HOCYﬂOﬁ n J'Ia60paTOpHBIM 060pyIIOBaHI/ICM, a TaKXKC IIpaBUJIa 06paH_[CHI/I$I C

BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKHHUAMHU IIO BBIITOJIHCHUIO J'Ia60paTOpHBIX




XUMHNYCCKHUX OIIBITOB

3.3

ChopMUpOBaHHOCTH YMEHUH IUIAHUPOBATH M BBINOJHATE  XUMHYECKUH
9KCIEPUMEHT (NpEeBpallleHUus] OpPraHMYeCcKUX BEIECTB IpU HarpeBaHuUU,
IIOJIy4eHHE OTWJIEHA M M3Y4YEHHE €ro CBOMCTB, KAayeCTBEHHBIC pEaKIUU
OpraHMYECKUX BEIIECTB, JEHaTypauus O€JIKOB IpU HarpeBaHUM, LBETHbIE
peaknuu OETKOB) B COOTBETCTBHU C TpPAaBWJIAMH TEXHUKH O€30MACHOCTH TpPHU
oOpallleHHH ¢ BEIIEeCTBAMU M JIaOOpaTOPHBIM 00OPYJOBaHUEM; IPEJCTABIISThH
pe3yabTaThl XMMHYECKOTO JKCIepUMEeHTa B (GOpMe 3amuCH  ypaBHEHHA
COOTBETCTBYIOIIUX peakuuid U (GOPMyIupOBaTh BBIBOJABI HAa OCHOBE 3TUX

pe3yNbTaToB

3.4

CpopMHUpPOBAaHHOCT, YMEHHUW TMPOBOJAWTH BBIYUCICHHS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMUYECTBA UCXOTHOTO BEIIECTBA WM MPOIYKTA
peakiMy 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 HMCXOIHBIX

BEILECTB WJIK IPOAYKTOB PEAKIIHH )

3.5

ChopmupoBaHHOCTh YMEHMH  KPUTHYECKH  aHAJIU3MPOBATh XUMHUYECKYIO
nH(poOpMalKIO, TMOJyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOit

nHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMHupoBaHHOCTH YMEHUI co0JIr0/1aTh npaBuiIa 9KOJIOTUYECKH
11e7ecoo0pa3HoOro TMOBENCHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEIAX
COXpaHEHHUs CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON Cpeibl, 0CO3HABATH
OTIAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPraHU3MBbI OINMPEACIEHHBIX OPTraHHMYECKHUX
BeIIeCcTB, MOHMMas cMmbicn mokasarens [IJIK (mpemenbHO — nmomycTUMoOi

KOHHCHTpaI_[I/II/I), IIOACHATD Ha mpuMepax CII0COOBI YMCHBIICHUA u

IMPEAOTBPAIICHUA UX BPEAHOI'O BOS,I[CI‘/'ICTBI/IH Ha OpraHus3M 4€JIOBCKa

11 KIJACC

Kox
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBaHusi

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

Bnagenue cucteMoi XMMHUYECKUX 3HaHPII>i, KOTOpPas BKIIKOYACT: OCHOBOIIOJIAratOIue
TIOHATHA (XI/IMI/ILICCKI/II\/’I 9JIEMCHT, aTOM, SJICKTPOHHAA 000J109Ka aTroma, S-, p-, d-
QJICKTPOHHBIC Op6I/ITa.]'II/I dTOMOB, HOH, MOJICKYIJIA, BaJICHTHOCTD,
QJICKTPOOTPULIATCIIBHOCTD, CTCIICHb OKHCIICHUSA, XUMHUYCECKass CBA3b, MOJIb,
MOJISIpHadg Macca, MOJ'IHpHLIfI O6’LéM, KpUCTAJINYICCKaA pemeT Ka, TUIIbI XUMHWYCCKHNX
peaKuHﬁ (OKI/ICJ'II/ITCJ'ILHO'BOCCTaHOBI/ITeHBHBIe, 9K30- U SHAOTCPMHUYCCKUEC, pCAKIIUU
HMOHHOI'O O6MeHa), pacTBOpP, SJICKTPOJMUTBI, HEIJICKTPOJIUTHI, SJICKTPOJIUTUYCCKAA

aucconuanuvsd, OKUCIHUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTb XUMHYECKOMN pCaKkuuu,




XMMHUYECKOE pPABHOBECHUE); TEOPHUM U 3aKOHBI (TEOpHsSl DIEKTPOJIUTHUECKOU
mucconnanuy, Ilepuommueckuii 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUsA
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMUH, (PAKTOJIOTHYCCKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, IOIYYEHUH U OE30MaCHOM HCIIOJIb30BAaHUU
BaOKHEHIIIMX HCOPraHN4CCKNX BCUICCTB B 6I)ITy n HpaKTquCKOfI JCATCIIbHOCTH

YCIOBCKa

1.2

ChopMupoBaHHOCTE YMCHHI BBISBIIATh XapaKTEPHBIC MPHU3HAKUH W B3aUMOCBSI3b
W3YyYCHHBIX MOHATHN, MPUMEHATH COOTBETCTBYIOIIME IOHSITHUS NPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPTraHUYECKUX BEIIECTB M HMX MPEBPALICHHI; BBISBIISTH
B3aMMOCBSI3b XUMHUYECKUX 3HAHMM C TOHATUSMH W MPEICTABICHUSMH JIPYTrUX

€CTCCTBCHHOHAYYHBIX ITPCIAMETOB

1.3

BJ'IaI[CHI/Ie OCHOBHBIMM MCTOJaMH HAYYHOTO ITO3HAHHA BCHICCTB M XUMHUUYCCKUX

sIBJICHUH (HaOI0/IeHNe, U3MEPEHUE, SIKCIIEPUMEHT, MOICIIUPOBAHHUE)

1.4

CpopMHUpPOBAaHHOCTE YMEHHUM ONPEACNATh BAJICHTHOCTh M CTETCHb OKHCIICHHS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOU
CBs3U (KOBaJIeHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOIHAS) B COCTUHECHHSIX, THII
KPUCTAJUTMYECKON PEMETKA KOHKPETHOTO BEIIECTBA (aTOMHas, MOJICKYJspHas,

WOHHAas1, METaJUTHIecKasi)

1.5

ChopmupoBaHHOCTE YMEHHUI OMpPENENTh XapakTep Cpellbl B BOJHBIX PacTBOpPax

HCOPraHNM4CCKUuXx COGI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCTh yMEHHUS KIACCU(PUIMPOBATH XUMHUYECKHE pEeaKUuu II0
Pa3IMYHBIM TMpH3HAKaM (YUCIy U COCTaBy pEarupylolluX BELIECTB, TEIIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTEleHEell OKHUCIIEHUs 3JEMEHTOB, 00paTUMOCTU

peaKiuu, y4acTUIO KaTtajau3aTopa)

1.7

ChopmupoBaHHOCTH YMEHUN COCTaBISATh YPAaBHEHHS peaKUUil pa3IUYHBIX THIIOB,
MOJIHBIE M COKpalI€HHBIE YpPaBHEHHs pPEaKIHil HOHHOTO OOMEHa, YYHUTHIBas

YCJIOBUS, IIPU KOTOPBIX 3THU PCAKIIUU UAYT 4O KOHIIA

1.8

ChopmupoBaHHOCTH ~ YMEHMI  MPOBOJIUTH  pPEAKLUUU,  MOJATBEPKIAOLINE
KaueCTBEHHBI COCTaB PA3IMYHBIX HEOPraHMYEeCKHX BEIECTB, pPACIO3HABATH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX

BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKphbIBATh CYIIHOCTDb OKHCIIUTCIBHO-
BOCCTAHOBHUTCIBbHBIX peaKuHﬁ MMoCpeaACTBOM COCTABJICHUS SJICKTPOHHOTO Oaranca

ITUX PEaKLUn

1.10

ChopmupoBaHHOCTE YMEHHI OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOMN

pCaKknuu OT pa3JIMYHBIX (I)aKTOPOB

1.11

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ OOBSACHSATH XapakTep CMCHICHHUA XUMHUYCCKOI'O




paBHOBECHS B 3aBUCUMOCTH OT BHEITHEro Bo3aeicTBus (npunuu Jle [arense)

OO0mas 1 HeopraHu4YecKass XUMUs

2.1

CdhopmupoBanHOCTE yMEHUH packpbiBaTh cMbich [lepuoauueckoro 3akona J[.M.
MenyeneeBa U IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U

MPOTHOCTHYECKYIO (PYHKIIUU

2.2

ChopMUpOBaHHOCTh YMEHHUH XapaKTEpPH30BAaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XMUMHUYECKUX 371eMeHTOB 1—4 mnepuonoB Ilepuoanyeckoil cucTteMbl XUMHUYECKHX
anemenToB J[.M. MenzeneeBa, WCHONB3ys NOHATHS «S-, P-, 0-DJICKTPOHHBIC
opOUTANINY, «IHEPreTHUYECKUE YPOBHU», OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB MU HX COGI[I/IHGHI/Iﬁ o nepuoJaM MW rpymiam

[Tepuoanueckoit cuctembl XumMuieckux anemMenToB .M. Menneneesa

2.3

CpopMHUpPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh (OMUCHIBATH) OOIIME XUMUUYECKHE
CBOWCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOJATBEPKIATh
CYIIIECTBOBAaHUE TEHETHUYECKOW CBSI3U MEXIY HEOPraHWYECKHUMH BEIIECTBAMH C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/II\/’I

2.4

ChopmupoBaHHOCTh YMEHHMH YCTaHABIMBATh NMPUHAIEKHOCTh HEOPTraHUMYECKUX
BEIIECTB 10 KX COCTaBy K OMNpeAeNéHHOMY Kiaccy (Tpymme) COoeauHEeHUH
(mpocThle BellecTBa — METaIbl U HEMETaJlJIbl, OKCHJIbl, OCHOBAaHHUS, KHUCJOTHI,

amdoTepHbIC THIPOKCHIBI, COJIH)

2.5

ChopMUPOBAaHHOCTh yMEHHH HCIIOJB30BaTh XHMHUYECKYI0 CHUMBOJIUKY JIJIS
COCTaBJICHUsT (QOpPMyNT BEIIECTB W YPaBHEHUH XHMHYECKHX  PEaKIIHid,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACIBHBIX
HEOPraHWYeCKUX BEIICCTB (yrapHbId Ta3, YIJICKUCIBIA Tra3, aMMHaK, raméHas

HU3BCCTD, HerameéHas H3BCCTh, INTHEBAsA COJAA, IMPUT U I[pyme)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOJTBEPKIATh
CYIIIECTBOBaHME T'€HETHYECKON CBSI3U MEXIy HEOPraHMYECKHMHU BEIIECTBAMH C

IIOMOIIIBIO ypaBHeHHfI COOTBECTCTBYHOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH yMEHUW  IUIAHUPOBaTh M BBINOJHATH ~ XUMHUYECKUH
SKCIEPUMEHT (pa3yioKeHHe MEepOoKCHIa BOJOpPOJa B MPHUCYTCTBUM KaTaau3aropa,
OTPENCIIEHUE CpEeAbl PpPacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBLHOTO
UH/AMKATOPA, BIUSHUE Pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peaKluH,
peaknMy MOHHOrO OOMEHa, KayeCTBEHHbIE peaknMu Ha cyibpaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMs, PELIeHHEe KCIIePUMEHTAIbHBIX 3aJ1ad IO
temaM «Metamnel» U «HemeTamib») B COOTBETCTBUM C IpaBUJIAMHM TEXHUKU
0€30IaCHOCTH MpU OOpAIIEHUH C BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAaHHEM;
MPEACTAaBIATh Pe3yJAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH

YpaBHEHHUH COOTBETCTBYIOIIMX peakuuil U (GopMyaupoBaTh BBIBOJBI Ha OCHOBE




OTUX PE3YJILTATOB

2.8

CdhopmupoBaHHOCTE yMEHUH COONIONATh TpaBUJIa TIOJB30BAHHUS XHUMHYECKON
nocynoi u nabopaTopHbIM O00OpYIOBaHMEM, a TaKKe MpaBuUiIa OOpaIIeHUs ¢
BEILIECTBAMHU B COOTBETCTBUHM C MHCTPYKIUSMH TIO BBITIOJTHEHHUIO J1aO0OpPaTOPHBIX

XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH YMEHUH XapaKTEpU30BaTh XUMHUSCKUE TIPOIECCHI, JISKAIHE
B OCHOBE MPOMBIIUICHHOTO TIOJYyYeHUsI CEPHOM KHUCJIOTHI, aMMHaKa, a TaKKe
cOPMHUPOBAHHOCTh MPEJACTABICHUK 00 OOMMX HAydyHBIX TPUHOUINAX U

OKOJIOTHYCCKHNX npo6neMax XUMHYCCKOTO IMTPONU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHupoBaHHOCTH NPEICTAaBICHUA O  XUMHUYECKOH COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUI
Npuposbl, B (POPMUPOBAHWU MBINUICHUS W KyJAbTYpbl  JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIWMOW ISl PEUIeHUS TPAKTHIECKHUX
3ala4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3JI0POBBIO U

MIPUPOTHOM cpejie

3.2

ChopmupoBaHHOCTP  YMEHHMH  KPUTUYECKHM  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(popMalLlMIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM

KOMMYHHKAINH, ceTb IHTepHeT U npyrue)

3.3

CdopmMupoBaHHOCTH yYMEHUI coOro1aTh npaBuiIa DKOJIOTHYECKHU
1esecoo0pa3Horo TOBEACHUS B OBITY M TPYAOBOW JACSITEIBHOCTH B IIEISIX

COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOJTHOMN Cpebl

3.4

Oco3HaBaTh OITACHOCTH BOS,I[CI‘/'ICTBI/IH Ha JKHBBIC OpPraHU3MbI OHpCI[CJ'IéHHBIX
BCIICCTB, INIOHMUMAas CMBbICJI IIOKa3aTcJIsd HJ_IK, IIOSACHATHL Ha IIpuUMEpax CIIOCOOBI
YMCHBIICHUA MW HNOPEAOTBpaAlICHUA HX BPCIAHOT'O BO3I[€IZCTBH5[ Ha OpraHu3mM

YCJIIOBCKA

3.5

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOANTL BBIYHUCICHHUA C HCIIOJIb30BAHHEM
IOHATHUA «MACCOBasA A0JIA BEHICCTBA B pPAaCTBOPCH, 00BEMHBIX OTHOIIEHHH ra30B
IIpu XUMHUYCCKHUX pPCaKIUAX, MACChl BCIICCTBA WJIN 00BEMa razos I10 HU3BCCTHOMY
KOJIMYCCTBY BCHICCTBA, MAacCCC HIIU O6”béMy OJIHOT'O M3 Yy4YaCTBYIOIIUX B pPCAKIUH
BCIICCTB, TCIIJIOBOT'O BCI)(I)CKTa pCakiiun Ha OCHOBC 3aKOHOB COXpPAaHCHUA MACChI

BCIICCTB, MPCBpALICHUA U COXPAaHCHUA DOHECPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4YECKOW XUMHH

11

[Ipeamer oprann4ecKkoi XMMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHUE B MOJy4YECHUU
HOBBIX BEUIECTB M MarepuanoB. Teopus CTpOEHMS OpraHMYeCKHX coeauHeHud A.M.

bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS

1.2

CtpykrypHble (HOPMYJIbl OPTaHUUECKHX BellecTB. ['oMoorus, uzomepus. XuMudecKkas
CBSI3b B OPraHMYECKUX COEIUHEHUSIX — OJIMHAPHBIC U KpaTHbIE CBs3U. [IpencraBienue o

KJ'IaCCI/I(bI/IKaHI/H/I OpraHu4e€CKuX BCHICCTB

1.3

Homenknatypa opraHvueckux COEIMHEHUN (CUCTeMaThyeckas) U TpUBHUAJIbHBIC

Ha3BaHMS BaKHEHIITNIX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHX BCUICCTB

YreBonopo sl

2.1

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocTeumune
MIPE/ICTAaBUTENN AJKAHOB: (PU3MYECKUE U XMMUYECKUE CBOMCTBA (peakiuy 3aMelleHUs U

rOpeHus ), HaX0Xk/AeHHUE B IPUPOJIE, MOTyYEeHNE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHI PAll. DTUICH U MPOMMIEH — MPOCTEHIINE
MIPEICTAaBUTENN AJIKEHOB: (PU3UYECKUE U XUMHUYECKUE CBOMCTBA (PeaKIMK THIPUPOBAHHUS,
TaJIOTEHUPOBAHUS, TUIPATALMU, OKUCICHHUS M TMOJIMMEpPHU3alUH), TMOJIy4eHHE U

MIPUMEHEHHE

2.3

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHE

cBO¥CTBa (peakius noaumepusanuu). [lomydenre cMHTETHYECKOTO KaydyKa U Pe3UHBI

2.4

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKMH psia. ANETUieH —
MPOCTEHIINI MPECTaBUTENb AJTKUHOB: COCTaB, CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakiuy TUAPUPOBAHHUSA, TaJOTCHUPOBAHUS, THUApPATAMH, TOPEHUS),

MOJIYYCHHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, crpoeHue, (pu3nUeckue W XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUs), IMOJNydeHUE U TpuUMeHeHue. Tomyon: cocras,
cTpoeHue, (u3MuecKkue M XUMHYECKHE CBOICTBa (peakiuy TallOTeHUPOBAHUA U
HUTPOBAHHUA), MOJIyUeHHUE M TpUMEeHeHHe. TOKCHYHOCTh apeHOoB. ['eHeTmyeckas CBsI3b

MCXKAY YIJICBOAOPOJaMHU, ITPUHAMJICIKAINUMHU K PA3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE HCTOUHHUKH YIII€BOJOPOJOB. IIpupoaHslii ra3 u nonyTHble HEPTAHBIE ra3bl.
Hedts u e€ npoucxoxnenue. CrnocoObl nepepaOOTKM He(TH: MEPErOHKa, KPEKUHT
(Tepmuueckuii, KatamuTHueckuil), nuponu3. IlpoaykTsl mnepepaboTku HedTH, HX
NpUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHBI yroiab ¥ HpPOAYKTHI €ro

nepepaboTKu




Kucnopoacoaepxaiye opraHu4ecKue CoeIMHCHHS

3.1

[IpenenpHBIE ONHOATOMHBIC CHHPTHL. METAHOJ W 3TaHOJN: CTpOCHHUE, (U3UYECKUE H
XUMUYECKHUE CBOMCTBA (peakluMu C AaKTUBHBIMU MeETaJUlaMH, TaJIOT€HOBOJIOPOJAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3U MEXIYy MOJIEKyJIaMH CIUpToB. JleicTBue
METaHOJIa ¥ ATaHOJIa HAa OPraHu3M 4elioBeka. MHOTr0aTOMHBIE CITUPTHI. DTHIICHTIIUKOIb 1
TJIALEPUH: CTpOeHUE, (U3MYSCKUE W XUMUYCCKHE CBOUCTBa (B3aMMOJCHUCTBHE CO
IIEJIOYHBIMU METAJIJIaMU, Ka4eCTBEHHAsI PEAKIMsl HA MHOTOATOMHBIE CIIUPTHI). JleiicTBre

Ha OpraHu3M 4YCJIOBCKaA. HpI/IMCHeHI/Ie TIIMHOCPpHUHA U OTUJICHI JIMKOJIA

3.2

@deHoJI: CTPOCHHE MOJIEKYIbI, (PU3UYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHUYHOCTH

¢enouna. Ilpumenenue gpenomna

3.3

Anbnerunpl U keroHsl. dopmanpaerui, aueTanbIerU]: CTpOeHHE, (U3NYECKHE U
XMMHMUYECKHE CBOMCTBAa (peakUuMu OKHUCICHUS W BOCCTAHOBJIEHUS, KAayeCTBEHHbBIE

peaxiun), noy4eHue u NpuMeHeHne

3.4

O)IHOOCHOBHI)IG MMpEaACIbHBIC Kap6OHOBLIe KHCJIOTHBI. MypaBI)I/IHaSI N YKCYCHas KHCJIOTBI:
CTpoeHue, pu3nveckre U XMMHYeCKHe CBOMCTBA (CBOWCTBA, OOIIMe Il Kilacca KUCIIOT,
peakuus dTepudUKaIu), TOJydeHHe W mnpuMeHeHue. C(CrTeapuHOBas M OJICMHOBAs
KHCJIOTBI KaK IMPEACTABUTEIIN BBICIINX Kap6OHOBBIX KHACI0T. MEBIJIa KaK COJIM BBICIINX

KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE

3.5

CrnosxHble 3(¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX A(PUPOB.

Kupsl. 'maponus xxupoB. [Ipumenenue xupoB. buosorndyeckas pojb KUPOB

3.6

VYrieBoapl: cocTaB, KiaacCU(pUKAIUS YIIIEBOJIOB (MOHO-, TU- U TIOJIMcaxapu/bl). [ moko3a
— MPOCTEHIIMA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI, (HU3HYECKHUE M
XUMUYECKHe CBOMCTBa (B3ammoneiictBue ¢ ruapokcugom wmeau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepebdpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIFOKO3bI),
HaX0XJICHHE B MPHPOJIC, IPUMEHEHHE, Onosioruyeckas posib. @orocunres3. Ppykrosa Kak
n3oMep IIOKo3bl. Kpaxman © 1eunojo3a Kak NpUpojHbie mojaumepbl. CTpoeHHe
KpaxMajga ¥ IeJUI0I03bl. PU3nUecKue U XMMHYCCKUE CBOMCTBa Kpaxmaya (THApOJIH3,

Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

A30Tcozlep>1<aume OpPraHn4cCKUC COCAUMHCHUA

4.1

AMMHOKHCIOTBI KakK aM(bOTepHBIe OpraHu4eCKuc COCIAUHCHUS. duznueckue U
XHMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpuMeEpe FJII/IL[I/IHa). buonorndyeckoe 3HaueHHUE

aMHUHOKHCIIOT. IlenTuast

4.2

benku kak OPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAMHCHUS. HepBI/IIIHaSI, BTOpHUYHaA U
TPETHUYHAA CTPYKTYpa 0enKoB. XMMHUYECKHE CBOMCTBA OEIIKOB: TUApPOJIN3, ACHATypalus,

KauCCTBCHHBIC PCAKIIUHN HA Oenku

BLICOKOMOJICKYJIHPHLIC COCAUMHCHUA

5.1

OCHOBHBIC IIOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIUHECHMIA: MOHOMCp, MOJHUMEP,




CTPYKTYPHOC 3BCHO, CTCICHb MOJUMCpU3AlUH, CpCAHASA MOJICKYJIIpHAsA  Macca.
OcHoBHEIC MCTOAbI CMHTC3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ — HnoJuMmcepuszanuga u

IIOJIMKOHACHCAIIUA

SKCHepI/IMGHTaJII)HI)IC MCTOAbI U3YYCHUS BCUICCTB U UX HpCBp&HICHHfII O3HAaKOMIJICHHC C

5.2 | o0Opa3suamu DpUPOAHBIX M UCKYCCTBEHHBIX BOJOKOH, IUIACTMAcC, KaydykoB. IlomyueHue
CHUHTETUYECKOTO KaydyKa U PE3UHBI
11 KIIACC
Kox | IIposepsiemblii 3jIeMEHT COAEPKAHUS
1 | Teopernueckre OCHOBBI XUMUH
XuMu4eckui aneMeHT. AToM. Sapo aroma, H30TOMBI. DJEKTpOHHAs 000J0YKa.
11 DHepreTUYecKre YpOBHH, TMOAYPOBHH. ATOMHBIE OpOWTamu, S-, P-, O-3JEMEHTHI
" | Ocobennoctn pacrmpeneneHus dJIEKTPOHOB MO OPOUTAISIM B aToMax JIEMEHTOB TEPBBIX
YETBIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(MUTYpAITUsi aTOMOB
[Iepnognueckuit 3akoH u Ilepuoguueckas cucrema XuMu4yeckux sieMeHtoB [I.U.
MenneneeBa. CBsi3b MEPUOINYECKOTO 3aKoHA U [leproInyuecKkoi CUCTEMBI XUMHUYECKUX
12 anementoB J.M. MeHneneeBa C COBpEMEHHOM TEOpPHEN CTPOECHHMS  aTOMOB.
' 3aKOHOMEPHOCTH HU3MEHEHHUs CBOWCTB XHMHYECKHX OJIIEMEHTOB U 00pa3yeMblX HMU
MPOCTBIX MU CJIOKHBIX BEIIECTB IO TPYNIAM MU MEPUOAAM. 3HAYEHUE NEPHOIUYECKOTO
3aKOHa B Pa3BUTHH HAYKU
Ctpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBs3UM (KOBaJIGHTHAs
13 HEemoJiApHasT M TOJspHAas, HOHHAas, MeTajuinyeckas). VOHBI: KaTHOHBI U AHHOHBI.
| MexaHH3MBI o0pa3oBaHUsl KOBaJCHTHON XMMHMUYECKOH CBs3M (OOMEHHBIH W JOHOPHO-
akienTopHeIi). BomopoaHas cBs3b
1.4 | BanentHocts. DieKTpoOoTpULATENLHOCTh. CTENEHb OKUCIEHHS
BemecTBa MOJEKYIAPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
15 BelllecTBa. THIbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOWMCTBA BEILECTB OT THUIA
' Kpuctauimueckoil pewm€rku. llonstue o gucnepcHbix cucremax. McTuHHBIE U
KOJUUIOHMJIHBIE pacTBOpbL. MaccoBast 10151 BEIIECTBA B PaCTBOpE
16 Knaccudukanuss HeopraHnuyeckux coenuHeHuil. HomeHkmatypa HeopraHuyecKux
| BeulecTs
Xumuyeckas peakuus. Krnaccupukanus XUMHUECKUX pPEaKIUil B HEOPraHUYEeCKOW u
1.7 | oprannueckoit xumun. 3aKOH COXPaHEHHS MAacChl BENIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS SHEPTUU ITPU XUMUUYECKHUX PEAKIUAX
1.8 | Ckopocts peakiuu, €€ 3aBUCUMOCTD OT Pa3JIMUHbIX (PaKTOPOB
19 OOpatumbie peaknuu. XUMHYeCKoe paBHOBecHe. DaKTOphI, BIHSIONIME HA COCTOSHUE
. xuMuueckoro pasHoBecus. [Ipunumn Jle [larense




1.10

Onexkrponutuyeckas aucconuanys. CuiabHble W ciadble eKTpoiautsl. Cpena BOIHBIX

pacTBOPOB BEIIECTB: KUCJIasi, HEUTpaJibHAs, IIeJIouHas. Peakiimu mHOHHOTO oOMeHa
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OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxxenne HemerawioB B llepuoanyeckodl cucrteMe XMMHUYECKUX
anemenToB [I.MI. MennaeneeBa u 0cCOOGHHOCTH CTpOeHHsI aTOMOB. DU3NYECKHUE CBOWMCTBA

HEMETAJUIOB. AJIIOTPONHsI HEMETauloB (Ha IMpHUMEpe KHUCIoponaa, cepbl, (ocdopa u

yriepojia)

2.2

XUMHYECKHUE CBOWCTBA BaXHEWIIUX HEMETAUIOB (TaJIoT€HOB, CEpbl, a3oTra, (ocdopa,
yriaepoga W KPEeMHUsS) M WX COCAWHCHHUH (OKCHIOB, KHCIIOPOJCOACPIKAIMIUX KHCIIOT,

BOJIOPOJIHBIX coerHeHui). [IpuMenenne BaxxHENIINX HEMETAIJIOB U UX COEAMHEHUN

2.3

Mertannsl. [lonoxenue meramuioB B llepuoanueckoil cucreMe XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX 000J0YEK aTOMOB METAJLJIOB.
O6mue usnyeckue cBoiicTBa MeTayyioB. CIiaBbl METAJUIOB. DIEKTPOXUMHUYECKUN DS

HaIpsHKEHUH METaJUIOB

24

XUMUYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATpUil, KaJud, KanblMi, MarHui,
ATIOMUHHM, IUHK, XpPOM, JKeJie30, MeJlb) U UX coeauHeHui. O0mue crnocoObl MoTydeHus

MeTaioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPraHNn4YC€CKMUX BCUICCTB, IPUHAMJIC)KAIIUX K PA3JIMYHBIM KjlacCaM

XUMHA U KA3HD

3.1

Ponp xumuu B 06ecrieueHnn 3KOJIOTUUECKOM, SHEPreTUUECKON U MUIIEBOH OE30MacHOCTH,
pa3BUTUU MeauluHbBL. [loHATHE O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUUYECKHUX

peakuui

3.2

HpeI[CTaBJ'IeHI/ISI 00 O6I_HI/IX HAaY4YHbIX IPUHOUIIAX IIPOMBIIIJICHHOI'O  ITOJYYCHHA
BaYKHEHIITNX BCIIIECTB. YenoBex B MUPE BCIIECTB MW MATCPHUAIIOB!: BayKHEHIIIIE
CTPOUTCIIbHBIC MAaTCpUaJibl, KOHCTPYKIUOHHBIC MATCpUAJIbI, KpACKHU, CTCKIIO, KECpaMHKa,
Marc€puajibl A OJJICKTPOHUKH, HAHOMATCPpHAJbl, OPraHU4YC€CKHC W MHUHCPAJIbHBLIC

ynoopeHus

3.3

XuMus u 3A0POBLEC UYCJIOBCKA: IIpaBHJIa HCIIOJIb30BAHHA JICKAPCTBCHHLIX IIPCIIApaTOB,
IIpaBHuJIa 0€30IaCHOr0 HCIIOJIL30BaHUS [IperapaToB OBITOBOM XMMHH B HOBCGHHCBHOﬁ

KHN3HH




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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