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[NOACHUTEJIBHASA 3AIINCKA

[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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «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 cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
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 JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
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 M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
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 CPEIHETO 00IIero oopa3oBaHus, IPU OMpPEIEICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. 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 XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 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 W XUMUYECKUX SIBJICHUMU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

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

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

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  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
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 BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
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, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

COJEPXAHUE OBYUYEHUA
10 KTACC OPrAHHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHU4YeCKON XUMHH

[IpenmeT opraHM4YEeCKOW XMMUHU: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUYCHUE B
MOJy4EHUN HOBBIX BELIECTB U MAaTEpUAIOB. Teopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHOoBHBIE MO0XKeHUsA. CTPYKTYypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. [omosorus, wu3omepus. XHUMHUYECKas CBA3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIEC U KPATHBIE CBA3U.

[IpencraBnenne o KiaccupuKauu opraHWYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE ¢ OOpa3laMd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIOJICHHE U



ONMCAHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPALIEHUIO0 OPIraHUYECKUX BEIECTB
MIpU HAarpeBaHuH (IJIaBJIeHHE, OOYTIIUBAaHUE U TOPEHHUE).

Yriesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran um sTaH —
MpOCTEHIINE NPEACTABUTEIN AJIKAHOB: (U3MYECKHE WU XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXKIEHUWE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTWIEH U MPOINUJIIEH —
OpOCTEHIINe TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu  TUJIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALNUU, OKHUCIEHUA W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metuwnOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKUE CBOMCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHIIMKA TPENCTAaBUTEIb AJKHUHOB: COCTaB, CTpOeHHE, (U3UYECKUue W
XUMHUYECKUE CBOMCTBA (peaklUMHW THIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApAaTALUH,
rOpeHus), MoJy4YeHue U IpUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MUecKne U XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpUMEHeHue. Toayon:
cocmas, cmpoenue, uzuyecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAIIUMU K
Pa3JIMYHBIM KJIaccam.

[IpupoaHble MCTOYHUKHU YTIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CrocoObl mnepepaboTku HedTH:
NEeperoHka, KpEKUHT (TEPMUUYECKHUM, KaTaauTUueckuil), mnupoius. I[IpoayKTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME C 00pa3namMu IIJJaCTMAacC, KAay4yKOB M PE3WHBI, KOJUIEKIUU
«Hebtb» u  «Yromp», MOJIECIHPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
rajJOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUYECKON pabOoThl: MOJyYeHUE STHUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

BblunciieHHsT 1O YpaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IIPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamue oprann4ecKue coeJMHeHHs




[IpenenbHble OAHOATOMHBIE CHHUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
bu3nyeckue M XUMHUYECKHE CBOMCTBAa (peakiMM C aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBUe MeTaHOa U 3TaHOJIa HA OPraHu3M YeJIOBEKa.

MHOroaTtoMHbl€  CHHUPTHL. DTUJIEHIJIMKOAbL W  TJHUIEPUH: CTPOEHUE,
dbu3uyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe CclupThl). JlelicTBUEe Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHos: CTPOCHUE MOJEKYJbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbAeTrujl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHYECKUE CBOWCTBA (pPEaKIMU OKHUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TIOJTYyUYCHHE U IPUMEHECHHUE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCYCHasl KHUCJIOTBI: CTpOCHUE, (PU3MYECKUE M XUMHYECKHUE CBOMCTBA (CBOMCTRA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKaIim), MmojayuyeHrue u MpUMEHECHHE.
CreapuHoBasi ¥ OJICMHOBAsT KHUCIIOTHI KaK TMPEIACTABUTEIIM BBICIINX KapOOHOBBIX
KHUCIIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxxnble >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponaus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIacCU(PUKAIMSA  yrIeBOAOB  (MOHO-, JH- W
nojimcaxapuibl). [ 1r0Ko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHE U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
rugpokcuaom meau(ll), oxuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBIICHHE, OpOKEHHE TJIOKO3bl), HAXOXKICHUE B MPUPOJE, MPUMEHEHUE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmalia U
ueuoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
MpPOBE/ICHNEe, HAONIOJCHHE U OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOAECHUCTBHUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmenu(ll), B3anmoneiicTBUE Kpaxmalla C HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.
Pacuérnbie 3amaun. BeruuciieHus: 1o ypaBHEHHIO XMMUYECKOW peakuuu (Macchl,
00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM



Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

A3zoTcoaepxaliie OpraHuuecKmue CoeIMHEHNU.

AMMHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHuueckue coeauHeHus. Puzndeckue
U XMMHUYECKHE CBOMCTBa aMHUHOKHCIOT (Ha mpuMmepe muiuHa). buonorunueckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsT U TpPETUYHAA CTPYKTypa OENKOoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypalusi, KaueCTBEHHbIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
HAOJII0/IEHUE U OTMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCJIKOB MpH
HarpeBaHWU, IBETHBIC PEAKIIUU OEITKOB.

BricokomosiekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AINH, CPEAHSS MOJICKYJIIpHasI
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHCHUN —
MOJIMMEPU3ALIUSI ¥ TIOJIMKOHICHCAITUS.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHMsI BEIICCTB M WX IPEBPAIICHUM:
O3HaKOMJIEHHE C oOpasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYEHUU OPTraHMYECKOW XHUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCHOJb30BAaHUME KakK OOIIMX €CTECTBEHHO-
HAYYHBIX TMOHSATUN, TaK W TOHATUN, SBISIONIMXCS CHUCTEMHBIMU [JISI OTAEIBHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIaccUuUKaIus, NEePUOIUIHOCTh, HAOIIOEHUE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECTUPOBAHUE.

®usnka: MaTepusi, DSHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHHE
BEIECTBA, (PU3MUECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUS.

buonorusi: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTtocuHTe3, OWOJIOTMYECKH AaKTUBHBIE BemiecTBa (OENKH, YTIeBOABI, >KUPHI,
bepmeHThI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHoNmoOrus: MNHIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIBHOTO MHUTaHMUS,
MOIOIIIUE CPEJICTBA, JIGKAPCTBEHHBIE U KOCMETHUECKHUE IMpenapaThl, MaTepUaibl U3
HMCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.



11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTrnyeckue OCHOBbI XUMUU

XAMU4eCKUd anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAS
000J10uKa. DHEPreTHYEeCKHE yYPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ielieHUsl AJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAIHs aTOMOB.

ITepnonnueckuit 3akoH U Ileproanueckass cucreMa XUMUYECKUX DJIEMEHTOB
1. . MenneneeBa. CBs3b NMepUOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHUMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM ¢ TepHOaM.
3HaYeHHUE NEPUOAUYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIieHTHAsl HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuIndeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akienTopHeiil). Bopopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHLHOCTD.
Crenenb okucneHusi. IOHbI: KATUOHBI M AHUOHBI.

BemectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIbl KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[TonaTne o nucnepcHbIXx cucremax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BeLeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenkiatypa
HEOPraHWYECKUX BeUeCTB. [ eHeTrnueckass CBsA3b HEOPraHUYECKHUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peakumsa.  Kimaccupukanus — XMMHUYECKMX — pEakIWd B
HEOPraHMYECKONM M OpPraHMYECKOW XUMHUH. 3aKOH COXPAHEHUsI MACChl BEIIECTB,
3aKOH COXPaHECHUS U IIPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakuur. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [lartense.

Onextponutndeckas nuccormaius. CHibHbIC U clladbie d7eKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KNCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
neMoHcTpanusa Tadnuil «llepuoauueckas cucteMa XuMHUUeckux siaemeHToB J[. .
MenneneeBay, U3ydeHUE MOJENEd KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0KeHUE MEePOKCHUaA



BOJIOpPO/ia B MPUCYTCTBUU KAaTAIM3aTOpPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIMKATOPa, pEaKkUUMd HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIANY.

PacuérHbie 3amaumn.

Pacy€Ttel 1O ypaBHEHMSAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JI0JIs1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuueckux snemeHTtoB JI. M. MenneneeBa u O0COOCHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCIAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IpyMeHeHrEe BaXXHEUIIMX HEMETAJLIOB U UX COCTUHCHUM.

Metamibl. Ilonoxkenue wmetammoB B Ilepuoamdeckoil cuCTEME XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0UEK
atoMoB MertajuioB. Ob6mue ¢uzndeckue coiicTBa MetaioB. CIiiaBel METaJIIOB.
DIIEKTPOXUMUUECKUIN Psil HAPSHKEHU METAIIJIOB.

XUMUYECKHNE CBOMCTBA BaXKHEWIIIMX METAJUIOB (HATpUHM, KaJlui, KaJablIUM,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MoydeHUsT MeTauioB. IIpuMeHeHre MeTallloB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MpPEeBpaIlCHMUIA:
U3y4YeHHEe KOJUJIEKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHHWE M OIMCAaHHWE JISMOHCTPAIMOHHBIX M
Ja00paTOPHBIX ONBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnnie 3anaun.

PacuéTel Maccel BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIISCTB,
pacuéThl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO
W3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B 00eci€ed4€HUHM HKOJIOTHUECKON, SHEPTreTHUYECKOM U IMUIIEBOU
0e30MacHOCTH, Pa3BUTHU MeIUIMHBI. [IOHSATHE O HAyYHBIX METOJaxX IMO3HAHMS
BEIIECTB U XUMHUUYECKUX PEAKIIUH.



[IpencraBinennss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYCHHSI BAYKHEHIIIMX BEIECTB.

YenmoBek B MHUpPE BEIIECTB M MAaTEPHAIOB: BAXHEHIINE CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpPacKW, CTEKJIO, KEepaMHKa,
MaTepHasibl IS AJICKTPOHUKH, HAaHOMATEPHUAJbl, OPTraHUYCCKHUE W MHUHEPAIbHBIC
yInoOpeHus.

XUMHS W 30pOBbE YEIIOBEKA: IPaBWIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OS30MaCHOTO WCIOJIB30BAHUS IMPENapaToB OBITOBOW XHMHH
B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzammst  MEXNpEAMETHBIX  CBA3€H TpW  HM3ydyeHUW oOmed u
HeopraHu4ecko xuMuu B 11 Kitlacce OCyIIECTBIISICTCS Yepe3 HUCIOIb30BaHUE KaK
oOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHW, SBJISIONIUXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TCOpHWs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIMPOBAHKE, H3MEPCHUE, SIBJICHUC.

dwusnka: MaTepus, SHEPTUS, Macca, aToM, 3JICKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PaINOAKTUBHOCTh, MOJIEKYJIa, YHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (GU3MYSCKUE BEIUYMHBI M EAMHHIIBI UX
MU3MEPEHHS, CKOPOCTb.

buomorus: KkieTka, OpraHm3M, J3KocHUcTeMa, Owocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuUHEpaIbl, TOPHBIE MOPOJBI, TIOJIE3HBIC UCKOIAeMbIC, TOIUIHBO,
PECYpCHI.

TexHomorusi: XUMUYecKasi MPOMBINIICHHOCTh, METAJLTYpPIHsl, TPOU3BOICTBO
CTPOWTEIBHBIX MAaTEPHAJIOB, CEIhCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHUIIEBAS
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHUajoB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUHU



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsT TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHLHOCTHBIM TMOJXOJ0OM B CTPYKTYypE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4Yre MOTUBAIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH EJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapULIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHU 00 OKPY)KAIONIEM MHpE KaK O €IMHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIIEHUHU TJI00AIBHBIX MPOOIIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKM3HU KaKIOTO HWICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JesIaTh 00OCHOBAaHHbIE 3AKITIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K IIO3HAHUIO U UCCIIEI0BATENIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTpakarollue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIOICHHE, U3MEPECHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHUBEPCAIbHBIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C IMOCTABICHHBIMH IETISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W TMPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
PUMEHATh Ha3BaHHBIC MOJICJIBHBIC MPECTABICHUS IS BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IHMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTL;, (POPMYIUPOBATh 3alpoChl M MPUMEHSATH pa3JIMYHbIC
METOJbl MpPHU TMOUCKE W 0TOOpe HHPOpPMALUU, HEOOXOAMMOW MJisi BBIOJIHEHUS
y4eOHBIX 3aJ1a4 ONPEACIEHHOTO TUIIA;



MpUOOPETaTh OMNBIT MCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyecTBe CpeacTBa mpu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMHU JAeCTBUSMMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3blBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIUN B
X0/1€ 00CyX/IeHUsI 1 OOMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpEe/UlaraéMblii  aIrOpUTM JEHCTBUH IpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ Y4ETOM IOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMoOaHalln3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

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

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBJICHUMN
npupoasl, B  (HOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpPbl JMYHOCTH, €€
(GYHKIIMOHAJIBHON TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUECKUX 3a7a4
M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3/I0POBBIO M IPUPOIHOM

cpene;



BJIQJICHME  CHCTEMOM  XMMHMYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aTOM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIrIEpoOaHBIM CKeleT, (YHKIUOHANbHAs TpyIla,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa, 3aKOH cOXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUH U
0e30MacHOM HCIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM JIeITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
OMMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYeCKUX COCAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB I WJLIFOCTPAIUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpymime COeAMHEHU (yriaeBOAOPOMbI, KHUCIOPOJI U a30TCOoAepKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), [1aBaTh WM Ha3BaHHS 11O
cucremarnueckoit HoMmeHkiatype (IUPAC), a Takke NpPUBOIUTH TPUBHAILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STUJICHTJINKOJb, TJIMIEPUH, (EHON, (opMalbAeTh, amneTaabJIerul, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHsI MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
du3nyeckue U XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTABUTENEH pa3IUUHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AalETUJIEH,



Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METAHOJ], JTAHOJ, STUJICHIJIIUKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCyCHasi KHCJIOTHI, TJIOKO03a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOHOTO
Chlpbsi  (HE(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPAKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TIO0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIIESCTB U
XUMUYECKUX SIBIICHUH (HAOJI0/ICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYCCKHE 3HAHUS JUIS TPUHATHS PCIICHUHA B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C BEIIGCTBAMH W UX
IPUMCHCHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAaoi u JabopaTOpHBIM OOOpYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpEeBpaIlleHUs] OPTaHUYECKUX BEUIECTB MIPU HArpEeBaHUHU, TIOJTyUEHUE
STWJIIEHAa M W3yYEHHE €ro CBOMCTB, Ka4yeCTBEHHBIC PEAKIUU OPTraHUYECKUX
BEIIECTB, J€HATypalus OENKOB MPH HArpeBaHUU, IIBETHBIC PEaKlUU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYAOBaHHEM, TMPEJACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONYyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEJCTBA MAacCOBOU
uHdopmarum, HTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
11eJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMMACHOCTh BO3JEHCTBHUS HA XUBBIE OPTaHW3MBI OIMPEACIEHHBIX OPTaHUYECKUX
BelllecTB, nMoHumMasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl



YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OPTraHU3M
YeNI0BeKa;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHHUS BEIICCTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOEHUSI Kypca «OOIias u HeopraHudeckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUHM B TIO3HAHUM SIBIICHHI
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHIH 3JIEMEHT, aToM, HW30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOWTANM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OO0BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIIEHUS, XUMUUYECKasi CBS3b
(KoBaJIEHTHAsl, MOHHAS, METAINIMYECKAs!, BOJIOPOJIHAS ), KPUCTAININUECKasl pEIIETKa,
TUIBI  XUMUYECKUX  pEaKIUi, pacTBOp, DJIEKTPOJUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JAUCCOIMALNSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW PpEAKLINH, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHHUs U MPEBPAIIECHUS SHEPTrUU
MpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHE B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOIOTHUYECKHE CBEACHHUS O CBONCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MacCHOM HCIOJIb30BAaHUM BAKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHWUU HEOPTAaHMYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI) CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypaBHEHUH  XMMHUYECKHX  pPeakluil,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIACITBHBIX



HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIbIA ra3, aMMHakK, rameéHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNINUECKasi, BOJOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJITUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPaX HEOPraHMUYECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUMN YCTaHABJIMBATh MIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBy K OMNpeIeNEHHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa 1 AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, MCHoib3yss MOHATHS «S-, P-, O-
3JICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCHUHEHUM
10 meprojiam u rpynmam llepuoaudyeckon cucteMbl XUMHUYECKUX 3s1eMeHTOB 1. U.
Menpeneena;

chOopMHUPOBAaHHOCTh YMEHHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PAa3jIWYHBIX  KJACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hopMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYCCKHE PEAKIIUU T10
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh YpPAaBHCHUS PEaKIUH pazIHIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KaYECTBCHHBIA COCTAaB PAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKalue B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHHs] CEpHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jisg BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BElIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe NpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PeaklMM Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIeHUH C BEIIECTBAMU M JaOOPATOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlWid U (OPMYyJIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HBIX HWCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3CHCTBHS Ha )KMBbIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAS



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KounuecTBo yacoB
NPOrpaMMbl Bcero Konrpoasubie | IIpakTuyeckue
padoTsbI padoThI
11 [Ipeamer oprannyeckoi xumuu. Teopus 3
CTPOCHHUS OPTaHUYECKUX COCTMHEHUH A.
M. bytiepoBa
Wroro mno pazueny 3
2.1 [IpenenbHbIE YrIeBOIOPOIbI — aJIKaHbI 2
2.2 HemnpenenbHbie yriieBoIOpOIBI: ATIKSHBI, 6 1
QJIKaICHBI, aJIKIHBI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
24 [IpupoaHble HCTOYHUKH YTIIEBOJI0POIOB U 3 1
UX mepepadboTKa
Wroro o pazgeny 13
3.1 Cruptbl. DeHon 3
3.2 Anwsaerunbsl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHbIe 3(DUPBI
3.3 VYrineBoasl 3 1
Hroro no pazgeny 13
4.1 | Avunpl. AMunOKHCIOTHL Benku 3 |
Hroro no pazzneny 3
5.1 | TImacrmaccer. Kayuyku. Bonokna 2 |
Hroro no pazueny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 2




11 KVIACC

Ne n/mm HaumeHnoBanmue pa3iesioB U TeM KosaunyecTBo yacos
NPOrpaMMbl Bcero Konrpoabubie | IIpakTuyeckue
padoTsbI padoThI
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH 3
u [lepuoanueckas cucteMa XMUMHUYECKUX
anemeHToB J[. . Menaeneera
1.2 Crpoenue BeniectBa. MHOrooOpasue 4
BEIIECTB
1.3 XUMHYECKUE PEeaKIIUU 6 1 1
Wroro mo pazueny 13
2.1 MerTasibl 6 1
2.2 Hemeransl 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 2
BELIECTB
Hroro mo pazgeny 17
3.1 | Xumns u xu3Hb 4
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Tema ypoka KounuecTBo yacos
n/n Bcero Konrpoabubie | IIpakTuyeckue
padoTsbI padoThI

1 [IpeameT opraHn4ecKOi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHE

2 Teopus cTpoeHUsT OPTaHUIECKUX 1
coenuHenuit A. M. ByriepoBa, €€ 0CHOBHbIE
TIOJIOKECHHS

3 [Ipencraienue o KiaccupuKam 1
opraHuveckux Bemiects. HomeHkmatypa
(cucremaTrnyeckasi) ¥ TPUBHAJIbHBIC
HA3BaHUs OPraHNYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH DS

5 MertaH 1 3TaH — TpOoCTeHIIne 1
IIPEJCTABUTENIN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA 1

7 DTWJICH U TIPOMUJIEH — MPOCTEHIINE 1
IIPEJCTABUTENIN AJIKEHOB

8 [Ipaktuueckas padota Ne 1. «ITomydueHue 1 1
STUJICHA U U3YyYEHUE ero CBONCTB»

9 Ankaauensl. byraguen-1,3 u 1
MetuinOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyyKa U PEe3UHbI

10 AJIKHMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1
TOMOJIOTHYECKUH psia. AlLleTUIeH —
POCTEHIIHNI TPEICTaBUTENb AJIKUHOB

11 Brruncnenus o ypaBHEHUIO XUMHUYECKON 1
peaxkuun

12 Apenbl: 6eH301 U ToIyoJ. TOKCHYHOCTh 1




apeHOB

13 I'eneTnueckas CBsi3b YTI€BOJOPOJIOB,
MPUHAIISKANNX K Pa3IMYHBIM KJaccam

14 [IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
MIPUPO/THBIN a3 U NMOMYTHBIE HEPTSIHBIC Ta3bl,
He(DTh U IPOAYKTHI €€ mepepadoTKu

15 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOJTHBIN a3 U NOMYTHBIE HEPTSIHBIC Ta3bl,
He(Th U NPOAYKTHI €€ epepaboTKu

16 KonTtponbHas padoTa no pasaerny
«YTII€BOIOPOIBD)

17 [IpenenbHbIE OJTHOATOMHBIE CIUPTHI:
METaHOJ U 3TaHoJ1. BogopoaHas cBsi3b

18 MHOT0aTOMHBIE CITUPTHI: ITUICHTITUKOIb 1
TJITATICPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHUE U
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE

20 Anpaerunbl: GopMabACTH U alleTAIbICT U,
AnietoH

21 OnHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHAsI

22 [Ipaktuueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23 CreapuHOBasi U 0JIEMHOBAs KUCJIOTHI, KaK
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT

24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JICHCTBHE

25 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MApOIIN3 CIIOKHBIX
3¢HupoB

26 XKupsl: ruponan3, NPUMEHEHHE,
OuooTHYecKas poJib KUPOB

27 YrneBopl: cocTaB, KiaccuuKarus.

Baxueiiune MPEACTAaBUTCIIN: T'JIFOKO34a,




¢bpykTO3a, caxapo3a

28 Kpaxman u 11emirono3a Kak IpupoHbie 1
MTOJIUMEPBI

29 KoHuTponsHas padoTta 1o pasaeny 1
«Kucmopocoaepkaniye opraHnIecKue
COCITMHEHUSD)

30 AMMHBI: METHJIAMHH U aHUJIUH 1

31 AMUHOKHUCIIOTHI KaK aM(QOTepHbIe 1
OpPraHWYECKUE COCTUHEHUS, HX
Ounosiornueckoe 3HaueHue. [lenTumapt

32 benku kak npupoiHbIe 1
BBICOKOMOJICKYJISIPHBIC COCMHCHHUSI

33 OCHOBHBIE IOHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOJIBI CHHTE3a 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[Tmactmacchl, KaydyKH, BOJIOKHA
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypaius aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH TI0
rpynmnam M rnepuojaM. 3HauyeHue
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUH HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUsl KOBAJEHTHOM
cBs3u. BogopoaHas cBs3b

BasieHTHOCTB. DJIEKTPOOTPUIIATEITLHOCTD.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

ITonsarue o AUCIICPCHBIX CUCTCMAX. Hctunnbie
" KOJUIOMAHBIC PAaCTBOPLI. MaccoBas 101s
BCHICCTBA B paCTBOPC

Knaccn(bnxaum[ U HOMCHKJIATYypa
HCOPraHU4YCCKHUX COCHHHCHHﬁ. I'eneTnueckas
CBs3b HCOPraHNYCCKUX BCIICCTB, PA3JINIHBIX
KJI1aCCOB

Knaccudukarus XuMHUECKUX peaklnui B
HEOPraHMYeCKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsl MAacChl BEUIECTB; 3aKOH




COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XMMUYECKUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peaKIum.
XHUMHUYECKOE PAaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «BnusHue
pa3nu4yHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKOU PEAKIIUN»

11

DneKTpoauTHIecKas quccoruanus. [lonstue o
BOJIOpPOJHOM Moka3zatene (PH) pactBopa.
Peaxiun nonHoro oomena. ['maponms
OPraHu4C€CKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHE 006 21eKTPOIN3€E PaCIUIaBOB U
pacTBOPOB COJIEH

13

KonTtponpHas padoTa no pasnaeny
«Teopernyeckre OCHOBBI XUMHUU»

14

Mertael, ux noyoxkenue B [lepuoanueckoit
CUCTEME XMMHUYECKHUX 3yieMeHToB /I, H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pusnvyeckue cBONCTBA
METaJIJIOB

15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaNpsLKEHUH METaJIJIOB

16

XHUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJLIOB
(HATpHA, KUK, KAJIBIIMIA, MarHuHu,
ATFOMUHHK ) U UX COCTMHCHUMA

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIH M MX
COEqUHEHNN

18

XUMHUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COEIMHEHUN

19

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Meramae"

20

Hewmerannsl, ux nonoxxenue B [lepuoanueckon




CUCTEME XMMHUUYECKUX 3emeHToB JI. 1.
MenieneeBa 1 0COOCHHOCTH CTPOEHUS] aTOMOB

21

®uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpOoJ1a, cephbl, hocdopa u yriepoa)

22

XHWMHUYECKUE CBOMCTBA FAJIONEHOB, CEPhI M X
COCIMHEHUN

23

XuMuHyeckue cBoicTBa a3oTa, pochopa u ux
COEIMHEHU N

24

XHWMHUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX
COeqUHEHNN

26

O00011IeH1E U CHCTEMATH3AIMsI 3HAHUH 110
TEMEC ((HeMeTaﬂHBI)). BI)I‘—II/ICJ'ICHI/IH 110
ypaBHeHI/ISIM XUMHUUYCCKUX peaKHI/Iﬁ n
TEPMOXHUMHYCCKHE PACUETHI

27

[IpakTuueckas padota Ne 3. «Pemenne
AKCMEPUMEHTAJIbHBIX 3a7a4d 10 TeMe
"Hemerannsl"»

28

Kountponbnas paborta no temam «MeTtamib» u
«Hemetamneny/Beepoccuiickas mpoBepodHast
pabota

29

HeOpFaHI/I‘IGCKI/Ie 1 OPraHUu4CCKUE KUCIOTHI.
HeOpFaHI/I‘IGCKI/Ie 1 OPraHu4CCKUE OCHOBAHUA

30

AmboTepHbIe HEOPraHUYeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX M OPTaHUYECKUX
BEIIECTB

31

Poinb xuMuu B o0OecrieueHHn BKOHOFHHGCKOP'I,
3Hepl"eTI/ILIeCKOI7I U IHIIEBOM 6630H3.CHOCTI/I,
Pa3BUTUHN MCIUITUHBI

32

[IpencraBnenus 06 oOMMX HAYUHBIX
PUHLMIAX MPOMBIIIICHHOTO MOJYyYeHHUs




BaKHEHUINX BEIIECTB

33 YenoBeK B MUPE BEIIECTB M MATEPHAJIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
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