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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
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
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYECKM OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe O XMMHHM C Y4€TOM crenu(PUKd HayKM XUMUH, €€ 3HAYeHUs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK WIpaeT O0COOyI0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE IMOHHMAHMS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckol XWUMHHM MOJIYYalOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioOM 3peHuss B mpeaMere «XuUMHs» 0a30BOro YpPOBHSA
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCST MPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaKHEMIIHWX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJEpPKaHUs, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI U TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHMAHHWIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OpUMEHSITh €€ MJi1 TOMNOJHEHUs 3HAHWM, pEeHIeHUs] HWHTEIUICKTYaIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS ~ HM3y4Y€HUsS  OPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBICHUNH NyTEM OSKCIEPUMEHTa W
pellieHus] MPOTUBOPEUYMI MEXIy HOBBIMU (akTaMM M  TEOPETUYECKUMU
HPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PELLIEHUH SKOJIOIMUYECKUX MpodseM, a
TaKxe MpolseM cOepekeHUs! SFHEPTeTUUECKUX PECYPCOB, ChIPbsl, CO3JaHUsl HOBBIX
TEXHOJIOTUI U MaTEPHUAJIOB.

B mmaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMU
o0Oyyarouxcs MPUHATHIE MPOTPaMMOM IO XHMHUU MOAXOABI K OIpPEIEICHHIO
COJEp)KaHUsI M IOCTPOEHHUS TpeaMeTa NpeaycMaTpuBaloT —(popmHupoBaHHUE
YHUBEpPCAIbHBIX Yy4EOHBIX JIEHCTBUHM, MMEIOIUX O0a30Boe 3HAUYECHUE JJIf
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMMH.

B npakTuke npenojaBaHus XMMHUM KaKk Ha yPOBHE OCHOBHOTO OOIIErO
o0Opa3oBaHus, TaK U Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus, IPU OMPEICTICHUH
COAEPKATEITbHON XapaKTEPUCTUKH LEJIEeH N3YUEHUs TPEAMETA HAITPABICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPATUIIMOHHO NPpHU3HAETCS (HOPMHUPOBAHNE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKOM
NEATENbHOCTY YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYypHhI. C



METOAMYECKON TOYKH 3pEHUA TaKOMU MOAXO0M K ONPEACIICHUIO LEIeH U3yYEeHUs
IIpEIMETA SBJISICTCS BIIOJIHE ONPABJAaHHbBIM.

Ha 6a3e uentpa «Touka pocta» obecrnieunBaeTcs peaau3anns 00pa3oBaTeIbHbIX
[IPOIPaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOM HAIPABICHHOCTEN,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOJATENBCTBA B chepe
o0Opa3oBaHus U ¢ yu€ToM pekoMmeHaanuii denepanbHOro oneparopa yueOHoro
npeamerta «Xumus». Obpa3oBarenbHas MporpaMMa rno3BoJsieT HHTErPUPOBAThH
peanu3yemMble 3/1eCh MOAXOAbl, CTPYKTYPY U COAEpKaHuE MPU OpraHU3aluu
oOyuenust xumuu B 10—11 kiaccax, BBICTpOEHHOM Ha 0ase Jito00ro u3 IOCTYIHBIX
yuebHo-MeToandeckux komiuiekcoB (YMK). Mcnonb3oBanue o0opyaoBaHus
neHTpa «Touka pocTta» mO3BOMISET CO3ATh YCIOBHS:

e JUIA PACIIUPEHUS COJIEPKAHUS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHMUS;

e IS MOBBIIICHUSI TIO3HABATEILHOW aKTUBHOCTH O0YYaIOIIUXCS B
€CTECTBEHHOHAY4YHOIl 001acTH;

e IS PAa3BUTHUS JIMYHOCTH peOCHKA B Ipoliecce 0OydeHUs XUMHH, €TO
crocoOHOCTEH, POPMHUPOBAHUS U YIOBICTBOPEHUS COITMATBLHO 3HAUUMBIX
MHTEPECOB U MOTPEeOHOCTEH;

*1JIA pa6OTI>I C O,Z[apéHHI)IMI/I IIKOJIBHUKAMH, OpraHnu3aliui UX pa3BUTUA B
Pa3JINIHbIX ob0nacTax 06p2130BaTeJIBHOI\/JI, TBOp‘-I@CKOﬁ JACATCIIBHOCTH.

[Tpumensist nudpoBeie 1a00PaTOPUN HA YPOKAX XUMHH, yUallldecs: CMOTYT
BBITIOJITHUTH MHOKECTBO JJa00OPAaTOPHBIX PA0OT M SKCIIEPUMEHTOB TI0 IPOTpaMMe
OCHOBHOM HIKOJIEI.

CornacHo AaHHOM TOYKE 3pPEHUS TJABHBIMU LEISMH H3Y4Y€HHUs IpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECCKMX 3HAHHW KaK  Ba)KHCHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI U TEOPUH XUMUHU,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IIeHnI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKInuid, HEOOXOMUMBIX IS TPHOOPETCHUS
YMEHHN OPUEHTHPOBATHCSI B MHUPE BEUIECTB M XHUMHUYECKHUX SBJICHUM,
HMMEIOLINX MECTO B MPUPOJIE, B TPAKTUUECKOMN 1 MOBCEHEBHOM KU3HU,



e DPa3BUTHE YMCHHI M CITOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHCHHEM XHUMHYECKOTO OKCIICPUMEHTA, COOJIOACHHEM  IPaBHII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaepikaTelbHas XapaKTepPHCTUKA LEIeH M 3aJa4 W3ydeHUs
npeaMeTa B MporpaMMe 1Mo XMMHUHU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMHU IIPHOPHUTETAMHU B CHCTEME CpeaHero ooOiiero oopasoBanus. CeroaHs B
NperoJaBaHUM XUMHM B OOJjbIeld  cTeneHH  OTAaTes  MPEANOYTCHUE
NPAKTHYECKONH KOMITOHEHTE COJCp)KaHUs OOydYeHHs, OPHCHTHPOBAHHON Ha
MOJrOTOBKY BBIMTYCKHHKA OOIICO0pa30BaTEeIbHON OpraHU3alliy, BIIAJICIOIIETO HE
HAaO0OpOM 3HAHHWK, a (YHKIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHUSMH aKTUBHOTO TOJYUYCHHUS 3HAHWA W MPUMEHCHHUS MX B PEAJbHOM JKM3HH
JUTSL PEIICHUs IPAKTHYCCKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TpHM H3YYeHHH TMpeaMera «XHMHS» JOMHHHPYIOIIEE
3HAYCHHUE MPUOOPETAIOT TAKUE 1SN U 33]1a4H, KaK:

ajanTtaius 00yJaroIuXxcs K yCIOBHSIM JUHAMHYHO Pa3BHUBAIOIIEIOCS MHPA,
GopMuUpoOBaHHE  HMHTE/UIEKTYaJdbHO  Pa3BUTOW  JMYHOCTH,  TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO IPAMOTHBIX
peIlIeHNn B KOHKPETHBIX KM3HCHHBIX CHUTYAI[MsX, CBI3aHHBIX C BEINECTBAMHU U MX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), MMCIOINX YHHUBEPCATbHOE 3HAUCHHWE /IS Pa3jIMYHBIX BHUIOB
JeSTeNLHOCTU: PelIeHHs Mpo0yieM, TIOMCKa, aHamu3a U o0paboTku mHpopmanmy,
HEOOXOJMMBIX JIJIsi TPUOOPETEHHUS] ONbITAa JEATEIBHOCTH, KOTOpas 3aHUMAacT
BRXHOE MECTO B I[IO3HAHWUM XHMHH, a TaKKe [UISI OIEHKH C TO3UIUH
DKOJIOTUICCKOW OC30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYCCKUX
MPOIIECCOB HA OPTAHM3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HaHUS 110 XHMHU B COOTBETCTBHH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTUH JUIS TIOMCKA W aHallu3a Y4eOHOW M
HAYYHO-TTOMYJISIPHON HH(DOPMAIMH XMMHYECKOTO COICPIKAHNUS;

(dopMupOBaHUE U pa3BUTHE Y OOYUYAIONINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HA0JII0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IUIAHHUPOBAHWH W TIPOBEACHHH XHMHYECKOTO
IKCIICPUMECHTA,;

BOCIIUTaHUE Y OOydYaromuxcs YOSKIEHHOCTH B TYMaHHUCTHYCCKOM
HANPaBJICHHOCTH XUMHUH, €€ BAXXHOW pPOJIM B PEIICHWU TIIO0AIBHBIX MPOoOJIeM
paIMOHAIBHOTO MTPHPOJIOTIOIB30BaHUS, TIOMTOJIHEHUSI YHEPTETUICCKUX PECYPCOB U
COXpaHEHHUs] TPUPOIHOTO PABHOBECHsS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO



OTHOIIEHUS K TPHUPOJE U CBOEMY 3IO0POBBIO, a TaKXkKe MPHOOPETEHUS OIBITa
WCTIONB30BAaHUS TOJIYYCHHBIX 3HAHMM JJIS TPHHITHA TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSMHU.

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
0a30BOT0 YpOBHsI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
PEIMETHI».

OO611ee 4nMcno 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopazoBanus, coctaBiseT 68 yaco: B 10 kimacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B HeAemio).

Ornucanune MaTepuaIbHO-TEXHUYECKOU 0a3bl eHTpa « Touka pocTay,
HCIOJIB3yeMOro JJIsl peajiu3aniu 00pa3oBaTe/IbHbIX IPOrPAMM B paMKax
npenoJiaBaHus XUMUH

Hughposasa (komnvromepnasn) navopamopus (I[JI), iporpaMMHO-anmapaTHbIN
KOMIUIEKC, JaTYMKOBasI CUCTEMa — KOMILIEKT Y4eOHOTO 000py0BaHu,
BKJIFOYAIONIUA U3MEPUTETbHBIN OJI0K, HHTEP(EHC KOTOPOTO MO3BOJISIET
obecrnieurBaTh CBSA3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U HAOOp JaTIYMKOB,
PETUCTPUPYIOMINX 3HAYEHUS PA3TUYHBIX PU3UUECKUX BETUYUH.

Jlamuuk memnepamypsl RA1AGMUHOEbLI — IPOCTON U HAAEKHBIN JATUUK,
NpeHa3HauYCH 1JIsl U3BMEPEHUS TEMIIEPATYPhl B BOJHBIX paCTBOPAX U B Ta30BbIX
cpenax. IMeeT paznuunbiii 1uana3on usmepenuit ot —40 go +180 C.
TexHuueckue XapakTepUCTUKHU JaTUyMKa yKa3aHbl B UHCTPYKIIUU 110
SKCIUTyaTaluu. JJamuux memnepamypot mepmonapHvlil NpeIHa3HaueH ISl
usMmepeHus temrmeparyp a0 900 oC. Mcnonb3yeTcs mpu BRIMTOJIHEHUH padoT,
CBSI3aHHBIX C U3BMEPEHUEM TEMIIEpaTyp MIaMEHH, TIJIABJICHUS U Pa3I0KEHUS
BCILICCTB.

Jlamyuk onmuueckou niomuocmu (Konopumemp) — NpeTHA3HAUEH IS
M3MEPEHUS ONTUYECKON MIIOTHOCTU OKPALIEHHBIX pacTBOPOB. Mcnomnb3yeTcs nmpu
n3yueHun TeM «PactBopbl», «CKOpOCTh XUMUUECKUX PEAKIIMIT, ONIPEACICHUN
KOHIICHTPAIIMU OKPAIIEHHBIX HOHOB.

Jlamuux pH nipeHa3HAyeH ISl U3BMEPEHU S BOJIOPOIHOTO noka3arens (pH)
BOJHBIX PaCTBOPOB B PA3TMYHBIX UCCIEIOBAHUSIX OOBEKTOB OKPYKAIOIMIEH CPEIbI.

Jlamuuk snekmponpogooHocmu ipeTHA3HAYEH JIJI1 U3MEPEHUS YICIbHOU
3JIEKTPOIPOBOIHOCTH KHUJKOCTEH, B TOM YUCJIC U BOJHBIX PACTBOPOB BEIIIECTB.



[IpuMeHsieTcs Ipy N3y4YEHUH TEOPUH DJIEKTPOIUTUYECKON THUCCOLMALINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Mukpockon yugpoeoii npenHa3HAYECH AJIs U3ydeHus: (POpPMbl KPUCTATIIOB U
HaOJII0IEHUS 32 POCTOM KPUCTAJLIOB.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKMX BeulecTB. l'oMonorusa, wu3zoMepusa. XuMHUYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIAaCCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALLCHUI0 OPTaHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBbIE CIUpPTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUMU OKUCICHHS UM BOCCTAaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakiys 3Tepru(pHuKalum), MOJTy4eHHE U MIPUMEHEHNE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
nenoio3pl.  du3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIE PEAKLUUU OJAHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB pPEaKInu).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNHN, CPEAHAS MOJIEKYJIApHAas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILJIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTypaIlis aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux anemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEHTHAs] HEMOJISIpHASI W TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJASIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONW XUMHHM. 3aKOH COXPAHEHHUsS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taonui «llepuogudeckas cucrema xuMuueckux sneMmentoB 1. H.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETBl C HCHOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHUS HEMETaUIoB (Ha TpuUMepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COEUHECHUMU.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DNEKTPOXUMHAYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS! BEIIECTB W MX MNPEBpallCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUuei, KaueCTBEHHbIE PEAaKIIMU Ha KAaTUOHBI METAJLJIOB).

PacuétHrie 3agaun.

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

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEIIOBEKA: IMpaBUjla HCMOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCUpUKaIMs, TMEepUOJUYHOCTb, HAOJIOJICHHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrUs: XUMHUYECKasi MPOMBIIUICHHOCTh, METALIYPIrHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINICHHOCTh, HAHOTCXHOJIOTHH.



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 cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

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

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK 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, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXcs M0 peaqu3aiuy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, 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 COBMECTHOW TBOPYECKOM [EATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh pPe3yJibTat
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  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 BOCIIUTAHUSA

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 IOBEIEHUE 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,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
IICUXUYECKOMY 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 HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

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



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3alid 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
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIL30BaHNS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, 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
CO3JIJaHUM HOBOW 0a3bl MaTepUadbHOW KYJIbTYPhI, PEHICHUU TJI00AIbHBIX MPOoOIeM
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 CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3aKIIOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH,

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
NEATEIbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBI€ IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPU:A, UCCICIOBAHHC, H&6JHOI[GHI/IG, HN3MCPCHUC, SKCIICPUMCHT U npyme);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas MapaMeTpbl W KPHUTEPUHU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BATEIbCKUE 1EHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJiIs (DOPMHUPOBAHHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (HOpMYIUpOBATh
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
MMOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCT;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOM TeMbl B XOJ€ JAHUaiora W/Win
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

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

OBiajjeHNe YHUBEPCATBHBIMH PeryJasTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBAaTEeNbCKUX 3ajad, BBIOMpATh Haubosee
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 OCBOCHHMS 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, €&
(G YyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEelICHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUU; MHUPOBO33PEHUYCCKUE 3HAHUSA,
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 JEeSATEIbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHMs), [aBaTh WM Ha3BaHUS MO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIJIOTa, CTEAPUHOBAS KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 115 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
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, STWJIEH, NPOIWJIEH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHME 3HAHHS ISl TMPUHATHAS pEHICHUH 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 COOTBETCTBHUU C MHCTPYKIUAMH TIO BBITIOJIHEHUIO JTA0OPATOPHBIX
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
BEIECTB, JCHATypaIus OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TMpaBUiia  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHATh Ha mpuMepax CIocOOBI
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 Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTb  TPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€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 MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W IPEBPALLCHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYECHUH U O€30MacCHOM HCTOJIb30BAHWU BOKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCIBIA ra3, aMMHakK, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJNINYECKasi, BOJAOPOJHAsI) B COCTUHEHUSX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
W. MenneneeBa u AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONLYIO, O0BSICHUTENBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBAThH)  0OIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIMPOBATH XUMHUYECKHE PEaKIUH I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHHUS DPEAKIHMH pa3lnUYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



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

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

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

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHHI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBITIOJHATh XUMHUYECKHI
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M JaOOPAaTOPHBIM 00OPYIOBAaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHUCTBHS Ha KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TeMIpPOrpaMmbl Bcero Koutpoabubiepadorsl | [IpakTuyecknepadoThl
o0pa3oBaTe/bHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopus cTpoeHUsT OPTaHUIECKUX 3 0 0
coenuHeHuit A. M. bytneposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
[IpenenbHBICYTIIEBOIOPOIBI —
21 pen yr A0poa 2 0 0
aJIKaHbI
HenpenenbHbie yrieBo1opoasl:
29 pen yr Aopona 6 0 1
QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2 0 0
[IpupoaHble HCTOYHUKU
2.4 Prpos 3 1 0
yIJ€BOJIOPOIOB U UX NepepaboTka
Utoro mno pazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHoBbie
3.2 JCTIART. Bap 7 0 1
KUCTOThl. CHOXKHBIE dPUPHI
3.3 VraeBoanl 3 1 0




Wroro mo pazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen 5.BbicokoMoJIeKyIsIPHbIECOSIMHEHUS

5.1 [Tmactmaccel. Kayaykn. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

4
ITIPOTPAMME 3




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMBbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl
o0pa3oBaTe/bHbIEPECYPCHI
Pasnen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHUYECKUX BEILECTB
Utoro mno pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3




[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmuyecTBo 4acos DJIeKTPOHHbIE
Ne undposbie
Tema ypoxa Kontpoasnbie | IlpakTuuyeckue | [daTansyuenus
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
ITpeaqMeT opraHndecKkoil XUMHH, e
1 P P 1 0 0 04.09.2023
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE
Teopust cTpoeHUS OPraHUYECKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0 11.09.2023
OCHOBHBIE TTOJIOKECHUS
[IpencraBnenue o Kinaccuuxanuu
OpPraHMYECKHX BEIIECTB.
3 Homenknarypa (cucremMaruueckasi) u 1 0 0 18.09.2023
TpUBHUAJIBHBIC HA3BaHNS OPraHUIECKUX
BEIIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 e 1 0 0 25.09.2023
TOMOJIOTUYECKHH PSIJ
MertaH u 3TaH — npocrenime
NPEACTaBUTENN AJIKAaHOB.
€MOHCTPALMOHHBIH SKCIIEPUMEHT
5 A P P 1 0 0 02.10.2023
«PanukansHoe OpoMHUpOBaHKE
aJIKAaHOBY» C MCIIOJIb30BaHHEM
udposoit maboparopuu Releon
6 AJKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1 0 0 09.10.2023
DTHIICH U IPONHUJICH — MPOCTEHIINe
7 P P 1 0 0 16.10.2023

NpEACTAaBUTCIIN aJIKCHOB




[Ipaktuyeckas padora Ne 1.
«[TonydeHue aTUIICHA U U3yYCHHE €TO0
CBOMCTB»

23.10.2023

Anxaauensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

13.11.2023

10

AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
Anetunes — npocTenmmn
MPEACTaBUTEh ATKUHOB

20.11.2023

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

27.11.2023

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCMYHOCTH apeHOB

04.12.2023

13

['eneTnveckas CBsI3b YIIE€BOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM
KjaccaM

11.12.2023

14

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOIyTHBIC He(PTsIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

18.12.2023

15

O06001eHne 3HaHU TIO pa3Aeny
"Yraesoaopoab"

25.12.2023

16

KonTtponpHas pabota no pasaeny
«YTaeBOIOPOABI»

15.01.2024

17

Hpe,[[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:

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

I[eMOHCTpaHI/IOHHHﬁ SKCIICPUMCHT

22.01.2024




«M3yuyenue t kun 0THOATOMHBIX
CIIUPTOBY C UCITIOIH30BAHUEM
udpoBoii 1abopatopun Releon

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

29.01.2024

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
(uznueckue 1 XuMHUYECKHE CBONCTBA,
IIpUMEHEHNE

05.02.2024

20

Anbnerunpl: popMaibAerua u
areTanpaerug. AueTtod

12.02.2024

21

OIHOOCHOBHBIE MpPEAEIbHBIE
Kap60HOBBIe KHCJIOTBI: MypaBbUHAasA U
YKCyCHas1. /J[eMOHCTpalimOHHBIN
sKcriepuMeHT «/3yueHue cuibl
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT »
C UCTOJIb30BaHUEM ITU(PPpOBOI
nabopatopun Releon

19.02.2024

22

[IpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

26.02.2024

23

CTeapI/IHOBaﬂ H OJICMHOBAasA KHUCJIOTHI,
KaK IMpEACTAaBUTECIN BBICIIUX
Kap6OHOBLIX KHCIIOT

04.03.2024

24

MpL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHUCIIOT, UX MOIOLIEE JICHCTBUE.
JIeMOHCTpAIMOHHBIN KCIEPUMEHT
«BnusiHue xKecTKOoM BOIBI Ha MBLIO » C
UCIIOJIb30BaHUEM I (PPOBOIA
naboparopuu Releon

11.03.2024




25

CrnosxHbie 3(pUpBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT. I maponun3
CIIOKHBIX 3()UpOB

18.03.2024

26

JXKupsl: rUApONIH3, IPUMEHEHHUE,
OMOJIOTHYECKAsT POJIb KHUPOB

01.04.2024

27

VYrneBospl: cocTaB, KilacCupUKaIIMs.
Baxxneiimme npeacraBuTenu: TIIIOK03a,
¢bpykTo3a, caxaposa

08.04.2024

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPHI

15.04.2024

29

KonTtponpHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHndecKre
COCIUHCHUS

22.04.2024

30

AMWHBI: METHJIAMHUH U aHWJINH

27.04.2024

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpraHUYecKUe COeTMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuapr.
JIeMOHCTpaIMOHHBIN SKCTIEPUMEHT
«OrmpeneneHue cpebl paCTBOPOB
AMUHOKHCIIOT » C UCIIOJIb30BaHUEM
udpoBoii 1aboparopun Releon

06.05.2024

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

13.05.2024

33

OCHOBHBIC MCTOJbI CUHTC3a
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

20.05.2024

34

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH

27.05.2024




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIED
a0oThbI

IIpakTHYeckue
padoTsI

Jarauzyyq
eHHs

DyleKTpOHHBbIeN(PPOBHICOOPA30BATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DieKTpoHHAas
KOH(uUTyparust aToMoB

[Iepnoanueckuit 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeopHeit
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U
HUX COEIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUE NEPUOANYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX 3JIEMEHTOB
.. MeHaeneeBa B
pPa3BUTUHU HAYKU

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU




cBs13U. BonopoaHascBs3b

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJIeKysspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIcTuHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aK0oH COXpaHEHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpaIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

CKopoCTb peakiu.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzopraHnyeckux u
HEOPraHNYCCKUXBEIICCTB

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIABOB U
pacTBOPOB COJIECH

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKHX 3IeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oobmuedn3nuecKkuecBonCcTB
amMeTalioB




15

CruiaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUHN P
HaIpsHKEHUH METaJUIOB

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIINX METAJLIOB
(HaTpui, Kanui, KaabIuii,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COEOUHEHUN

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 33724
o Teme «MeTaiuibi»"

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. MenneneeBsa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyecKue CBONCTBA
HEMETAIIJIOB. AJIIOTPOTIHUS
HEMETaIJIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)




22

XMMHUYECKUE CBOUCTBA
rajioreHoB, CEPhl U UX
COoeqUHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, pocodpa u ux
COoeqUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeIUHEHUN

25

[IpuMeHeHne BaxxHENIIINX
HEMETAIJIOB U UX
COEIMHEHU N

26

O06o0menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

27

[TpakTrueckas pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

28

KonTtponbHas padoTa no
TeMaM «MeTaJuibl» 1
«HemeTtamie»

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KUCJIOTHI.




Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

30

AmdorepHbIe
HEOpPraHWYEeCKUe 1
OPraHNU4YeCKHUE COCTUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

31

Pons xumun B
obecrneueHN
9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenus: 06 oOmMUX
HAYYHBIX TPHUHIIATIAX
MTPOMBIIIIJICHHOTO
MOJTYYCHUS BaXKHEHIIINX
BEIIECTB

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

34

XUMUSA U
3710pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



