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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom Konuenmuum npenojgaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacmopsukenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTebHON  OpraHU3allluM, SBJISETCS HEOThEMIIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTypbl
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMeTra «XuMUs», COJEpKaHHE M IIOCTPOCHHE KOTOPOro OIpPEIENIECHbl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero o01ero oopa3zoBanus B Poccuiickoit deneparun.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXalOIleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00anbHBIX TPOOJEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUH 10 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUU M3 OOIICH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOll XUMHHU BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJAOPOJIOB JIO CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011ao1Iel 10 00BSACHSAIOIIEH U TPOTHO3UPYIOIIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOUMMH KyJIbTYpPOJIOTHYECKUHA W MPUKIIATIHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKHUX MPUIIOKEHUNH XMMHH, TOMOTaIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1iei1oM cogepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHHUSA TMpeAMeTa MpeAyCMaTpuBarOT (OpMUPOBAHUE
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (opMUpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUW KaKk  BakHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHUE W PA3BUTHUE NMPEICTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e DPa3BUTHE YMEHUU M CIIOCOOOB AEATEIBHOCTHU, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B MporpaMMe 1Mo XMMUK YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJITCOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJICIOIIET0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHUsST OIbITa JEATEIBbHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMs] TPUPOTHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOJMMOCTH OEpex HOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeIMETHOW o0iacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B HeJnento), B 11 kimacce — 34 gaca (1 gac B Hefienio).

COJEPXAHUE OBYUYEHUA
10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHnyeckol XUMHUM: €€ BOBHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHMYECKUX
coenunenuii A. M. Bytieposa, e€ ocHoBHBIE mO0KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHWYecKUX BenlecTB. ['oMonorusa, wuzomepusi. XHUMHUYECKass CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiaccupuKauu opraHWYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEJAMHEHUW (CHUCTeMaTUyecKas) W TpPUBHAIbHBIE HA3BaHUS
BOKHEUIIINX MPECTABUTENEH KJIaCCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX [PEBpPAILLCHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX



OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ]l OpPraHMYECKUX BEUIECTB, HAOJIIOJEHUE U
ONMCAHUE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUIO0 OPIraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoxopoasl

AJNKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran u 3TaH —
MpPOCTEUIINE MPEICTABUTENN aJIKaHOB: (U3MUYECKHME M XUMUYECKHUE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTHIEH U MPOINUJIEH —
OpOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuu  TUJIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA W
NOJIMMEPU3alIi1 ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XUMHUYECKHE CBOMCTBA (peakuusi nojuMepusauuu). llomydeHne CMHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMUA TPE/CTaBUTEIh AJKHMHOB: COCTaB, CTpOCHHE, (U3UUECKHE U
XUMHUYECKUE CBOMCTBA (peaklUMM THIPUPOBAHUS, TAJION€HUPOBAHUSA, TUApaTAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, crpoeHue, (puznyecKkue M XMMUYECKHE CBOWCTBA
(peakiuu raJloreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpPUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuvecKkue U  XUMUYecKue  ceoucmea  (peaKyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJIEKAINIMMU K
Pa3JINYHBIM KJIaccam.

[IpupoaHble MCTOYHUKHK YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CriocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIMTHYECKHil), mnuponu3. [IpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIiH
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME C 00pa3namMu IIJJaCTMAacC, KAay4yKOB M PE3WHBI, KOJUIEKIUU
«Hebtb» wu  «Yromp», MOICIMPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
raJOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON pabOoThl: MOJyYeHHUE STHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

BblunciieHHsT 1O YpPaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM NPOAYKTA PEAKLINH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU IMPOAYKTOB PEAKIUH ).




Kucaopoaconepskaniue opranudecKue coeJMHEHHUs

[IpenenbHble OAHOATOMHBIE COUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
dbu3nUeckue M XUMHUYECKHE CBONCTBA (peakiuu C AaKTUBHBIMU MeETajljlaMH,
rajoreHoBOJOpoJaMu, TOpEHHE), NpUMEHEeHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHK3M YeJIOBEKa.

MHOroatoMHbl€  CHUPTHL. DTUJEHIJIMKOAbL W  TJUIEPUH: CTPOEHUE,
dbu3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMHU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe clHpThl). JlelicTBUEe Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U Kemowusl. DopManbAeTrujl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHUYECKUE CBOWCTBA (PEaKIMU OKHUCJIEHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIC PEAKIINH ), TOJYUYCHHE U IPUMEHCHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCYCHasl KHUCIJIOTBI: CTpOCHHE, (U3UYECKUE U XUMHUYECKHE CBONCTBA (CBOMCTBA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKalim), nojaydyeHrue u MpUMEHECHHE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCIJIOTHI KaK TMPEJACTABUTENN BBICIIUX KapOOHOBBIX
KUCI0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Crnoxxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIaccupUKauMs ~— yriaeBoioB  (MOHO-, JAH- W
noJimcaxapuibl). ['JII0ko3a — MpocTeruii MOHOCaXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
rugpokcuaom meau(ll), oxuciaenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHUE TIJIIOKO3bl), HaXO0XJACHHE B TMPUPOJIE, MPUMEHEHHE,
ounonorunyeckas posib. @otocunre3. pykTo3a Kak H30MeP TIFOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueutoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
MpOBEJECHNE, HAOJIOJICHHE W OINHUCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(ll)), MHOroatoMHbIX CHUPTOB (B3aMMOJACIHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmenu(ll), B3aumoneiicTBME Kpaxmalla C HOJIOM),
MIPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalnire OpraHuuecKmue COeIMHEHNU.

AMUHOKHCIIOTBHI KaK aM(OTEepHbIE OpraHuyecKue coenuHeHus. duznueckue
U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiviuHa). buomornueckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.

benku kak NpuUpoOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPYyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaUeCTBEHHbIE PeaKlMU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METOAbl M3Yy4YEHHs] BEIIeCTB M WX [PEBpallleHH:
HA0JII0/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpALMs OEJIKOB IpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEPU3AINH, CPEIHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS U TTIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYEHUU OPTraHUYECKOW XHUMHUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAYYHBIX MOHATUN, TaK M TOHSTHUHA, SBISIIONIUXCS CUCTEMHBIMH JIJISi OTACIIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJdu3, CHUHTE3, KiIaccu(UKalus, MepHUOIUUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®usnka: MaTepus, DJHEprusi, macca, aToM, JJIEKTPOH, MOJIEKyIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorusi: kimerka, opranmsMm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTEe3, OWOJIOTMYECKH AaKTUBHBIE BemiecTBa (OCNKH, YTIEeBOIBI, KHUPHI,
bepmeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILUIHBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUe YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUsl AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMbI
xuMuueckux aneMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIBI XHUMHUYECKOW CBSI3H
(xoBaJIeHTHAsl HEMOJSpHAs M TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBa3b. BaleHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenensb okucnenus. IoHbI: KATUOHBI U @aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus — XMMUYECKHMX — PEakIWd B
HEOPraHMYEeCKON M OpraHWYeCKOW XMMHH. 3aKOH COXPAHEHHUs MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnun Jle [latense.

DnexTponuTnyueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIMIEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBPALLICHUN:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KAaTAJIM3aTOPa, OMPEICICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOrO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

PacuéTtel 1no ypaBHEHMSIM XMMHUYECKHUX pEaKUUil, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIIOB. AJIJIOTPONUA HEMETAIIOB (HAa mpuMepe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
sanementoB JI. . MenaeneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTasuioB. O6mme ¢gusznyeckue cBoicTBa MeTauioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMUUECKUI PsiJl HAMPSHKEHUM METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mwme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTallsioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl H3YYEHHs] BEHIECTB M HUX MPEBPAILICHUMN:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AITIOMUHUS C PacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAYeCTBEHHbIEC PEAKIIMU HAa KATUOHBI METAILJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA ra30B MO W3BECTHOMY KOJIUYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOU M MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XMMHUUECKUX PEAKIIH.

[IpencraBienns 00 OOMMX HAyYHBIX MPUHUMUIIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XUMHST ¥ 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacHOTO UCIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH
B MIOBCEHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus  MeXnpeAMETHBIX  CBsA3€dl TOpu  HM3yYEeHUH oOmieid o
HeopraHumdeckoil xumMuu B 11 Kitacce ocymiecTBIsIeTCsl 4epe3 MCIOJIb30BAHUE KaK
OoOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KilacCU(pUKALUA, TEePUOJAUYHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaIUOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3NUYECKHE BEIUYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEeMble, TOILIMBO,
pECYpCBHIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEPHUATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKLUHMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpefHero o0Oiero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI TpeAMeTa «XUMHUS» IOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXCs M0 peau3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS. O COLUMAIbHBIX HOpPMax M TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3IMUHBIX BUJOB YUCOHOU NIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMU O TEPEIOBBIX TOCTUKEHUIX COBPEMEHHOW OTEUECTBEHHOM
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 LIECHHOCTH,;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTro MOBEICHUS B CUTYAIUSAX, YIPOXKAIOIIUX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOOJeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejqie, YMEHHsI MPOTHO3UPOBATH HEOJIAroNnpUATHBIC JKOJIOTHYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW WU COLMAIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOUN MPaKTUKH;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH TMpoOJieM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue (G yHKITMOHAIBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B TIO3HABATEIILHOW M COLIMAIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEILHO  (pOpMyNIMpOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIUICHHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManmu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUUYHBIE METOJbI IIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMabHYIO  (OpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HUjeH, (GOPMYJIUPOBATH CBOM  MPEJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKOH padOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHUe YHUBEPCAJTBHBIMHU PEryJTUBHBIMHU AeHCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUU Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh HamboJee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUs TIPAKTUUECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000J104YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJEp)Kalllue COEIUHEHMS, MOHOMEp, TOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECKHUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIISAITH XapaKTepHbIE TMPU3HAKK TOHSITHIA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIWMBATH MPUHAJJIC)KHOCTh H3YUYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTE€aApUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH, MPOMWJIEH, AalleTHJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHHMH BIIAJIETh CUCTEMOM 3HAHHM OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITIOJHEHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypalis OENKOB MpW HArpEeBaHWM, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJIecO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT Ha mpumepax CHocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONISH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUUYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBiieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUW XMMHUUYECKHX  PpEaKIMil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEATh BaJ€HTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHHSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ITH PEAKIIMU UAYT IO KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  PACKpPhIBATh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAol u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKkKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYITHUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYalOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpousbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABl — aTKAHBI 2
99 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 6 1
AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YrieBOI0POIbI 2
24 [IpupoHbIE ICTOUHUKH YTJIEBOJIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue CoeIUHEHN s
3.1 Cruptsl. DeHon 3
3.9 Anbrerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' Cnosxubie dGUpbI




3.3 YrneBos 3 1
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. bemku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bongokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie | IIpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. Teopernueckne 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuoanyeckuii 3akoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 3
anemenToB /. 1. Menneneepa
19 Crpoenue BemiectBa. MHOT0oOOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1




Hroro no pazneny

13

Pasnen 2. Heopranuyeckasi xumusi

2.1 Merajuibl 6
2.2 Hemeramnsl 9
53 CBsI3b HEOPTaHUYECKUX U OPTAaHUIECKUX )
' BEILIECTB
Hroro no pazneny 17
Paznea 3. XumMusd ¥ JKN3HL
3.1 XUMUSA ¥ KA3HDb 4
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34
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