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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®deneparun Ha niepuoa 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/JOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpIIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
Yel0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3zoBaHUs CPEACTBAMHU yYEOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHeluu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXe C Yy4ETOM
oOmMX weaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0COOyI0 POjb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKaroIIeM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMH HAayKaMU, XUMHS CTalla
HEOThEMJIEMOM YaCThI0O MUPOBOH KYJIbTYpbl, HEOOXOIMMBIM yCIIOBUEM YCIIEUTHOTO
TpyJla W >KM3HU KaxXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHe



rJI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHUEM 3HaHUM U3 00IIeld XuMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHU4YecKas XUMHS» CPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypoBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MpeACTaBlIeHU O CcTpoeHun BemecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM IOJYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHUs B TpeaMeTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (HAKTOJOTMYECKHE CBEICHHUSI O BEIIECTBAX U
XUMHUUYECKoN peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHUS» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIIy0oke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM OSTOr0 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIIEH.

Ennnas cucrema 3HaHMN O BaXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHsgercs B Kypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, UMEIOIUMHU KYJIbTYpPOJOTHUUECKUNA W TPHUKIAJHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUHU C
IPYTMMU HayKaMH, PACKPBIBAIOT €€ POJb B ITO3HABATEJIBHOW U TPAKTUYECKOMU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSA K IMPOLECCY



TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUM XMMHHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWMl, pEeHIeHUs HMHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIMUXCS MHPOBO33PEHUYECKONW OCHOBBI Il MOHHUMAHMS
¢unocopckux uieH, TaKuX Kak: MAaTepUAIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM M
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM JSKCIEPUMEHTa H
pelIeHHsT TNPOTUBOPEUMH MEXAYy HOBBIMU (akTaMM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPHUHATHIE NPOrpaMMOM IO XUMHUHU TOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKH MH(POPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATEIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE cpesHero odiero oopa3oBaHus, IPH OPEICICHUH
COJIEPKATEIIbHOM XApPAaKTEPUCTUKHU LIEeJIed HW3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACIIECHUIO LIEJIEW H3y4YeHUs
IIpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHM ILEJISAMH U3YYEHHS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (opMuUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHMM Kak  BaKHeHIen
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOU
JeKaT KIIOUYEBbIE MOHATHS, (PyHIAMEHTAJIbHBIE 3aKOHBI U TEOPHUH XUMUH,
OCBOCHHE S$3bIKa HAYKH, YCBOCHHE M INOHMMAaHHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEAKIUH, HEOOXOIUMBIX IJisi TPUOOpETEHUS
YMEHUN OpPHUEHTUPOBATHCSA B MHUpPE BEIIECTB W XUMHUYECKUX SIBJICHUH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;



e Ppa3BHUTHE YMEHUH U CIIOCOOOB NIEATEILHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OSKCIEpUMEHTa, COOJIOACHHEM MpaBHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTUKA TeJIel U 3a7a4 U3y4eHHs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUU B OOJbIIed CTeNeHH OTAAETCA  MPEeArnovYTeHUE
NPaKTUYECKOM KOMIIOHEHTE COZepKaHus OOydeHHus, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBITYCKHHKA 00IE00pa30BaTeIbHOW OpraHM3alliy, BIAJCIONIETO HE
HaOoOpoM 3HaHU#l, a (PyHKIMOHAIBHON T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOTO TOJY4EHUS! 3HAHUN U MPUMEHEHHs MX B PealbHOM >KU3HU
JUIS peUIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu U3ydeHHH IMpeaMeTa «XUMHs» JOMHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKUE IENH U 3391, KaK:

amanranus 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4arOmMXCA KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIUI), UMEIONINX YHUBEPCAJbHOE 3HAUEHUE JMJIi pa3jIMuHbIX BHUJOB
JESATEIIbHOCTH: PELIEeHUs MMpo0sieM, MOUCKa, aHaau3a U o0paboTKu HHpopMauu,
HEOOXOJUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IIO3HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M Y€JIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIsA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKAHNUS;

dbopMUpOBaHKE U pa3BUTHE Y 00YJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpoOiIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIIGHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHUS OIbITA
WCTIONb30BaHUSl TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.



B ydeOHOM maHe cpemHero oOImIeEro 0Opa3oBaHHUS MpeaAMET «XHMHD
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD.

OO61iee uncIo 9acoB, OTBEAEHHBIX JIJIS M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 yac B Hefieno).

touxa Wpeocta Ha 0aze oOpaszoBatenpHoro mnentpa «Touka pocTay
' oOecnieunBaeTcs peanu3anysi 00pa30BaTENbHBIX MPOTpaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMUECKOW HaIlpaBJIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHM C TpeOOBaHUSMU 3aKOHOJATENbCTBA B c(epe oOpazoBaHUS U C
yu€toM pexomenaamnuii denepanbHOro oneparopa yuyeOHOro npeamera « XuMus».
OO0pazoBaTenbHas IporpaMMa Mo3BOJISIET UHTETPUPOBATh PEATU3yeMble OIXOMbI,
CTPYKTYpY U COZEpaHUe MpHU opraHu3anuu ooydenus xumuu B 10—11 knaccax,
BBICTPOCHHOM Ha 0a3e J11000r0 U3 TOCTYIHBIX y4eOHO-METOANYECKUX KOMIUIEKCOB
(YMK) .

Hcnons3oBanue 060pyaoBaHus o0Opa3oBaTenbHOTO IeHTpa « Touka pocTay mpu
peamuzanuu  ganHoun OII mo3Bonser co3mare yYCHOBHS: I PacCIIMPEHUs
COJIEPKaHUsl IKOJIFHOTO XMMHUECKOTO 00pa30BaHMs,

® U1 TOBBIIIEHHS TIO3HABATEIbHOM  AKTUBHOCTH  OOydaloIUXCsl B

€CTECTBEHHO-HAYYHOM 001acTH;
® U1 pPa3BUTUS JIMYHOCTU peOEHKa B Mmpolrecce OOy4YeHHsS XUMHH, €ro
CIOCOOHOCTEM, (OPMUPOBAHUSA U YAOBIETBOPEHUS COLUAIBHO 3HAUYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

e s paboThl C OJAPEHHBIMHU MIKOJbHUKAMHU, OPTaHU3AIlMU WX Pa3BUTHS B
Pa3IMYHBIX 00JIACTIX 00pa30BaTEIbHON, TBOPUECKON JEATEIBHOCTH.



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE M00KeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHUMHYECKass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienune o kiaccupuKaluu opraHudyeckux BeuniecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEHIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMHA psaA. MeraH W 3TaH —
OpocTeiiliie NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHME CBOMCTBA
(peakuuu 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeiiliie NPEeACTaBUTENN aJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytaaueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusauuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUSA), NTOJyUYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl W3YUYEHHUs BEUIECTB M UX IpPEBpalllCHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HaOJI0ICHUE U ONKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalusi OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKre YpPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaIH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHO-MeTOIMYecKkod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4ME MOTUBAIMU K O0yUECHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcCaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OOy4Jaronuxcs 1Mo peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HAHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ady
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a

1 CaMOOLICHKH.
INPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpA, POJA XHWMHUHA B TO3HAHUM SIBICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUIGHUS W KYJbTYpPbl JIMYHOCTH, €€



(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTHYECKUN PSAZ, TOMOJIOTH, YTIEBOAOPOIBI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHNHU COCTaBa, CTPOCHHUSI U IPEBPAIICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cucremarniueckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAIIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMalbIeTH, aleTaabIeTul, MypaBbHUHAas
KHUCJIOTA, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJIO0TA, CTEAPUHOBASI KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, alleTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
IIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE IPOIyKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
STWJIEHA M W3YyYEeHHE €ro CBOMCTB, KauyeCTBEHHBIE PEAKIMU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIaDOPaTOPHBIM O0OPYJOBAaHUEM, TMPEACTABIATh PE3YyJIbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElICHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W IPUPOIHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralMINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS SHEPTUHU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM IESITEIILHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUH,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;



c(OpPMUPOBAHHOCTh YMEHHMI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKHCIBI ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUINYECKAsl, BOJAOPOHAsS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PpEMIETKH KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHMUECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIEHHOMY KJaccy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacCKpbIBaTh CMbICI MEPUOANYECKOro 3aKoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTeMsl
xumuueckux anemeHTtoB JI. M. MeHneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanu, «9HEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIbIO0 YPABHEHHI COOTBETCTBYIOIMX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(ULIHUPOBATH XMMHUYECKUE PEAKIUU TI0
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrollMX BEIIECTB, TEIJIOBOMY
ahdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIeMEHTOB, 0OpaTUMOCTH
pEeaklH, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YpPaBHEHHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

cOPMHPOBAHHOCTh YMEHHHA PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXalllle B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOWM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
AKOJIOTHIECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IPY XUMHYECKUX PEaKIIMAX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIIOBOTO 3¢ (}eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/Iol U JTa0OpaTOpHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBUiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATH XUMHUYECKHMA
HKCIIEPUMEHT (pa3jioKeHHe TMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallU3aTopa,
OTIpEJICIICHNE CpPEabl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTtamey U «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XHWMHYECKOTO OKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIONIUX peEaKIuii U (HOpPMYJIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTB BO3EHCTBHS HA )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul O0YyYaroUMXCs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoumnuectBo yacos
MK Hcnosab3oBanue
Ne (mpodopue DJIeKTPOHHbIE 000py/I0BaHMS IIEHTPA
HaumenoBanue pa3jaesioB —
n/ o Konrpo | IIpakrnyeck (uudposrie) «Touxka pocra»
1 TeM MporpaMmbl Beero | i 5
1I OMITOHeH JbHBIE ue 00pa3oBaTCJIbHbIC ——— ! POCTA
) padoThI padoThI pecypcel
T
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKO XUMHUH
[Ipenmer oprannyeckoi
11 xumuu. Teopus cTpoeHHst 3
' OPraHUYECKHUX COETUHEHHI
A. M. bytneposa
Hroro no pasaeny 3
Pa3nes 2. Yriesogopoasbl
IIpenenbubie
2.1 P 2
YIJIEBOJOPOAbI — AJKAHbI
JlaGopaTopHasi pabora
«CBoiicTBa H30MEPOB»
Oo6opyaoBaHue: 1U(ppoBas
Henpenenbubie naboparopus Releon c
2.2 YIJIEBOAOPOIbI: ATKEHBI, 6 1 JATYUKOM BBICOKOM
AIIKaJINEHBI, AJIKUHBI TEeMIIEpaTyphbl, IITATUB
n1a00paTOPHBIH C
JIAIIKOM, TPU CTaKaHa
00beMoM 25-50 mu,




3JIEKTPOILIUTKA C 3aKPHITON
CIMPAJIBIO WU TIeCUaHasI
Oaus, mo 15-20 mu
OyTHIIOBOTO,

1300y THIIOBOTO,
BTOPOYTHIIOBOTO H
TpepTOYTHUIIOBOTO CIIUPTOB.

JlaGoparopHas padora:
«PanukansHoe
OpOMHpPOBAHUE ATKAHOB »
Oo6opynoBanmue:
udpoast 1abopaTopust
Releonc naTunkom

)3 Apomaruueckue ) OINTUYECKOH MIOTHOCTH,
) yIJIE€BOAOPOABI KIOBETa JJIs IaT4YnKa
OINTUYECKOH MIOTHOCTH,
BOJ1a IMCTHJUIMPOBAHHAs,
OpoMHas BOJia, TeKCaH,
M300KTaH, 1B IPOOUPKH
C IpoOKaMH,
¢unbTpoBaNbHAA Oymara.
[IpupoaHbIE HICTOUHUKHU
2.4 YTJIEBOJOPOJOB U UX 3 1
nepepaboTka
Hroro no paszneny 13

Paznen 3. Kuciopoacoaepsxkamue oprannyeckue coeIuHeHUust

3.1 Cruptsl. ®enon

JlaGopaTopHasi padora:
3 1 «3yueHne TemmnepaTypsl
KHUIICHUS OAHOATOMHBIX




CIIPTOB

Oo6opyaoBaHue: udpoBas
naboparopus Releon c
JTaTYNKOM BBICOKOU
TeMIIepaTyphl, IITATUB
JTabOpaTOPHEIH ¢ JAIKOM,
TpH cTakaHa ooseMoM 25-50
MJL, JIEKTPOIUIUTKA C
3aKpBITON CIUPAJIBIO WU
necuanast 6ans, mo 15-20 mi
STHIIOBOTO, TIPOTIMIIOBOTO H
OyTHIJIOBOTO CITUPTOB.

Anwaeruasl. KapOoHOBBIE

3.2 7 1
KUCH0ThI. ClloKHbIE 3(PUpPBI
33 YriaeBonl 3
Hroro no pazgeny 13

Pasnen 4. AzoTconepxamme oprad

HYECCKHE COCIHHCHUSA

4.1

AMUHBI. AMUHOKHCIIOTEL.
benku

JlabopaTopnasi padoTta:
«Onpenenenue Cpenbl
pPacTBOPOB aMUHOKHUCIIOT
OobopynoBanme:

nudposas  naboparopus
Releon ¢ pmarumkom pH,
CTaKaHBI XUMHUYCCKHE
o6bemom 50 M1, IITAaTHB C
JIAIIKOH, MPOMBIBAJIKA,
BOJIa JMCTUILTHPOBAHHAS,
no 25-30 mia pacTBOpOB
AMUHOKHCIIOT — TJIMIIMHA,




aJlaHUHA,
KHCJIOTHI)

IIyTaMHHOBOU

Hroro no pazneny

Paspnen 5. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHUSA

3

[Inmactmaccel. Kayuyku.

5.1 2
BoiokHa

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB 34

[10 [TPOT'PAMME




KoanuecTBOo 4acoB

11 KIIACC

1K DJIeKTPOHHbIE Hcnonb3oBanue
Ne ' Hammenonanme (upodopuenta (m¢poBbIe) 000pY/10BAHUS HEHTPA
n/ pa3/1esioB U TeM Beero  WMOHHBI Koutpoububie  IlpakTuueckue ofpazoBaTETbHbIE «Touka pocra»
I NporpamMmel KOMIIOHEHT) padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Tepnonuueckas 3
' cucTeMa
XUMHUYECKHX
anemenTtoB Jl. U.
Menpeneena
Crpoenue
12 BEIIECTBA. 4
MHoroob6pasue
BEII[ECTB
JlabopaTopHas
padora: Biusinue
KOHIIEHTpAaIUU
XHUMIUecKHe pearupyromux BeIecTB
1.3 6 1 1 Ha CMelIEHue
pearti XUMHYECKOTO
paBHOBECHS.
OobopynoBanue:
nudposas JabopaTopust




Releon ¢ garunkom
ONTUYECKOMN
IJIOTHOCTH, KIOBETA IS
JaTYUKa ONTHYECKOU
IJIOTHOCTH, TPU
XUMHUYECKUX CTaKaHa
o0BemMoM 25 mi, 1Ba
MEpPHBIX LIUIUHAPA
oowvemoMm 10 Mt umm
JIBE MEPHBIX MUTETKU
00BeMOM 25 ML, TpU
CTEKJISIHHBIX MaJIOYKH,
MIPOMBIBAJIKA
naboparopHas, Bojia
JIMCTUIUTUPOBAHHAS,
pOJaHU Kanus,
KPUCTAJJIOTUPAT
xnopuna xenese (I1I),
KPUCTAJUTMYECKUI
XJIOpUJ HATPHSI.

Hroro no pazneny 13

Pasnen 2. Heoprannueckasi Xumust
JlabopaTopHasn
pabora: zyuyenue
CBOICTB METaJNIOB
Oo6opynoBanue:
udposas nadoparopust

2.1 Merannbl 6

Releon ¢ natumkom
BBICOKOHW TeMITepaTyphbl,
Ha0Op NMPOOUPOK WK
THUTJICH, INTaTUB
1a00paTOPHBIH C




JiepKaTeieM, CTUPTOBKa
Wi ropenka, 5-10 r.
OroBa WK CBUHIA B
rpaHyJax)

JlaGopaTopHast
padora: «3akoH 'ecca»
Oo6opynoBanue:
nudposas JadbopaTopus
Releon ¢ natunkom
TEMIIEPATypPbl, BMECTO
JaT4YuKa TEMIIEPATYPhI
MOXKET HUCIIOJIb30BATHCA
JIaTYUK BBICOKOM

TeMIIEepaTypsl,
2.2 Hewmerannsl 9 XMMHYECKHI CTaKaH
oobemoM 100 mur,
CTaKaH u3
TETION30JINPYIOLIEr0
Marepuana, KpbIlika u3
TETION30JIMPYIOLIEr0
Marepuana ¢ 55 AByms
OTBEPCTUSAMH,
MarHMTHas MEIIaJIKa,
NaOH, naboparopHast
MPOMBIBAJIKA.
CBsi3b
)3 HEOPraHUYECKUX U )
OPraHUYeCKUX
BEILIECTB
Hroro no pazneny 17

Pa3gen 3. XumMus u :;Ku3HbL




3.1 XUMHS U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

34




n/n

Tema ypoka

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoaunuyecTBO 4acoB

Bcero

K

(mpogopuen
TANMOHHBINH
KOMIIOHEHT)

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3yUYeHHs

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoit
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BUTHUE U 3HAYCHUE

Teopus crpoeHus
OpraHNYEeCcKux
coequHeHnit A. M.
byrneposa, eé
OCHOBHBIE TOJIOKEHHUS

[Ipencrasnenue o
KJ1acCu(UKaLUu
OpPraHMYECKUX BEILECTB.
Howmenxknartypa
(cucremaTuydeckasi) u
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U
CTPOEHHUE,
TOMOJIOTUYECKUH P




MeraH u 3TaH —
MPOCTEUIIINE
MPEACTABUTENH AJIKAHOB

10

11

12

AJIKeHBI: COCTaB U
CTPOEHUE, CBOMCTBA

OTWIEH U TPONUIEH —
MPOCTEUIINE
MIPEACTaBUTENH AIKEHOB

IIpakTnyeckas pabora
Ne 1. «Ilony4yenue
STUJICHA U U3yUYEHUE €ro
CBOMCTB»

Anxanuensl. Byraguen-
1,3 u meTunOyTaaueH-
1,3. Ilonyuyenue
CHUHTETHYECKOTO
Kay4yyKa U Pe3UHBI

ANIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHM ps/I.
Anetniien —
MPOCTEUIIIHI
MPEACTaBUTENh AIKUHOB
Breraucnenus mo
YPaBHEHUIO
XUMUYECKON peaKuu

ApeHbl: 6eH3011 1

tostyosl. TokcnuHOCTh
apeHOB




13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOJIOB,
MPUHAIICKAIMNX K
pa3IMYHBIM KJlaccam

14

15

IIpupoHbIE UICTOYHUKHU
YIJIEBOJOPOOB:
MIPUPOJHBIN ra3 u
MOMYTHBIE HE(TAHBIE
ra3bl, HeQTh U
MPOAYKTHI €€
nepepadboTKu
(npodopueHTAUMOHHBIH
KOMIIOHEHT)
[IpupoaHbie HCTOYHUKU
YIJIEBOJAOPOIOB:
IIPUPOJIHBIN ra3 u
MOMYTHBIE HE(PTAHBIE
ras3pl, HeQTb U
NPOAYKTHI €€
nepepaboTKu
(npodopHeHTAMOHHBII
KOMIIOHEHT)

16

KonTponbhas pabota no
pasneny
«YTIIEBOAOPOIBD)

17

[Ipenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI ¥ TAHOJI.
Bonopoanas cBs3b




18

MuoroatomMHbIE
CIIUPTHI: STUIICHTIIUKOJIb
U TIULEPUH

19

@DeHOJI: CTPOEHHUE
MOJIEKYJIBI, (PU3UUECKUE
U XUMHYECKHE
CBOICTBA, MPUMEHEHUE

20

21

22

23

24

Anpneruanr:
dbopManbaeru 1
areTanabJerua. AIeToH
OIHOOCHOBHEIE
npeAciIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCYCHas

[IpakTuueckas pabota
Ne 2. «CpoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD»
CreapuHoBas u
OJIEMHOBAS KUCIIOTHI,
KaK MpeJCTaBUTEIN
BBICIINX KapOOHOBBIX
KHCIIOT

Mpbuia Kak conu
BBICIIINX KapOOHOBBIX
KHCJOT, UX MOIOIEE
eiCTBHE
(mpodopueHTALMOHHBII
KOMIIOHEHT)




25

26

Croxuble 3(upbI Kak
IPOU3BOHBIE
KapOOHOBBIX KHCJIOT.
I'maponus crnoxHBIX
3¢upoB

ZKupsl: runposnus,
IpUMEHEHHE,
Ouonoruyeckas pojb
KHPOB

27

28

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Baxwueimne
MIPEACTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman u nemnronosa
KaK IIPUPOJHBIE
MIOJIMMEPBI

29

30

KonTponbHas padota no
pazneny
«Kucnopoaconepxkaiue
OpraHHYecKue
COCTUHEHUS/
Bceepoccutickas
MpoBepoyHas pabora

OO6mrast XxapakTeprucTuKa
a30TCOJEPIKAIINX
OpPTaHUYECKUX
coennHeHuit /




Bceepocculickas
IpoBepoyHasi pabora

31

32

AMUHBI: METHJIAMHUH U
AHUWJINH

AMMHOKHUCIIOTBI KaK
am(poTepHbIC
OpraHUYECcKUe
COCJIMHEHHUS, NX
Ouosornveckoe
3HaueHue. [lenTuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHUS

33

OCHOBHBIE TTOHSTHUSA
XUMHAH
BBICOKOMOJICKYJISIPHBIX
COE€TMHEHUI

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHMH.
[limacTmaccel, Kayuyku,
BOJIOKHA
(mpo¢opueHTAIIMOHHBII
KOMIIOHEHT)

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34




n/n

Tema ypoka

KoanuecTBo 4acoB

11 KIIACC

K
(mpogopuent
AIMOHHBIN
KOMIIOHEHT)

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH JIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTypaIysi aTOMOB

[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema

XHMHUYECKUX dJIEeMEHTOR /1.

N. MenneneeBa, UX CBA3b
C COBPEMEHHOU TeopHUei
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMUYECKHX DJIEMEHTOB U
UX COCINHEHHUH 110
TpyIIiaM U TIePUOIaM.
3HaueHue
MEPUOINYECKOT0 3aKOHA U
CHCTEMBI XUMHUYECKHX
anemeHToB J[.1.
MenpeneeBa B pa3BUTHU
HayKH




CrpoeHue BeliecTsa.
XuMudeckas cBs3b, €€
BU/IbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOU
cBs3u. Bomopoanas cBsi3b

BaneHTHOCTD.
DIIEKTPOOTPULIATEHLHOCTD.
CreneHb OKHCIICHUS.
BemectBa MosneKysipHOTO
Y HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. MicTuHHEBIE 1
KOJIJTOUTHBIE PACTBOPBI.
MaccoBast J10J1 BeliecTBa
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTraHUYECKHUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKLU B
HEOPraHWYECKOU U
OPraHNU4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MaCcChl
BEIIIECTB; 3aKOH




COXpaHEHUs U
MIpEeBpaLICHHS SHEPTUN
IIPU XUMHUYECKHUX
peaxkusax

CKopocCThb peaKIyi.
OOpatuMsble peakuuu.
XUMHUECKOe paBHOBECHE

10

[IpakTuueckas padora Ne
1. «BausiHME pa3auvHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIEeKTpOIMTHYCCKAS
mucconuanusd. Ilorarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakiiun
HOHHOT'0 OOMEHa.
I'unponu3 opraHuecKux u
HEOPTaHMYECKUX BEIECTB

12

OKHCIUTEITBHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB COJEH

13

KonTponbhas padota no
pazaeny «TeopeTnyeckne
OCHOBBI XUMUHN»

14

MerTanbl, UX MOJ0KESHUE
B [leprnoanueckon
CHUCTEME XUMUYECKUX




15

16

17

anemeHToB /[. U.
Menneneesa u
0COOEHHOCTH CTPOEHUS
aroMoB. O0mne
(hu3uvecKre CBOMCTBA
METaJIJIOB

CmiaBbl METaJLIOB.
DNEeKTPOXUMUYECKUN P
HaIpsKEHUH METaJIoB
(mpogopueHTALMOHHBII
KOMIIOHEHT)

XUMHYECKHE CBOMCTBA
BAKHEUILINX METAJLJIOB
(HaTpWMiA, KA, KAJTBIHH,
MarHui, aJJlOMAHAN) U UX
COEAMHEHHI

XUMHNYECKHE CBOUCTBA
Xpoma, MEIU U UX
COCTMHCHUN

18

XHUMHYECKHUE CBOMCTBA
IIMHKA, JKeJIe3a U UX
COeTMHEHUN

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCTICPUMEHTATbHBIX
3aJ1a4 110 TEME
«MeTaiuie»"

20

Hemeramnsl, nx
TTOJI0KCHHUE B




21

22

IIepnonnueckoii cucreme
XMUMUYECKHX 371€MEHTOB /1.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETaJUIOB. AJIOTPOTIHS
HEMETaJUIOB (Ha IpuMepe
KHCJIOPOJIa, CEPBHI,
docdopa u yrnepoza)
XuMHYeCcKre CBOMCTBA
raJIOTeHOB, CEPhI  UX
COCTUHEHUN

23

XHUMHUYECKHUE CBOMCTBA
a3oTa, hocdopa u ux
COETMHEHUN

24

25

26

XUMHYECKHE CBOMCTBA
yIJepoJia, KpEMHUS U UX
COETMHEHUN

[IpuMeHeHre BaKHEUIINX
HEMETAJUIOB U UX
COEAMHEHHI
(mpodopueHTALIMOHHBII
KOMIIOHEHT)

Oo6o06menue u
cUcTeMaTu3alus 3HaHUI
o teme «HemeTramib.
Beruucnenus mo
YPaBHEHUAM XUMUYECKUX




peakuuii u
TEPMOXHUMHUYECKHUE
pacyEThl

27

[TpakTuyeckas padora No
3. «Pemrenune
AKCIIEPUMEHTAITLHBIX
3aJ1a4 10 TEME
"HemeTtananr"»

28

KonTponbHas padota no
TeMaM «MeTayuibDy U
«Hemeramien

29

30

Heopranuueckue u
OpPraHUYECKNE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKHNEe OCHOBAHUS

AmdorepHble
HEOPraHUYeCKHe U
OpraHUYECKUE
COEJIUHEHUS.
I'eneTnueckas cBsI3b
HEOPraHUYECKHUX 1
OpraHUYEeCKUX BEUIECTB

31

Pomre xuMun B
oOecreyeHnu
JKOJIOTHYECKOM,
SHEPreTUYECKON u
MHIIEBOM OE30ITaCHOCTH,
Pa3BUTUU MEAUIIMHBI
(npodopueHTAUMOHHBIH




32

33

KOMIIOHEHT)

[IpencraBnenust 06 0OMUX
HAYYHBIX [TPUHIIMITIAX
MPOMBIIUICHHOTO
MOJTYYEHHsI BaXKHEHIITNX
BEIIIECTB

YenoBek B MUpE BELIECTB
U MaTepuajoB

34

XuMus 1 310pOBbE
YyeJIOBEKa
(npodopueHTAUMOHHBIH
KOMIIOHEHT)

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi
pe3yJbTarta

1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
L1 SBJIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbI
' JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS

peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(GyHKIIMOHANIBHAS  TPYIIIA, paaukan, HU30MepHus, W30MEDBI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
12 a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
' (yrneBompl, XKMpHI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM

HCIIOJIb30BAHUM  Ba)KHEHIIINX HCOPraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6LITy n HpaKTHHGCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

CdopmMHpOoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
13 MOHATUM,  yCTaHABIMBAaTBL  UX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
1.4 COKpaméHHoW) ¢GOpMyJ OpPraHMYECKHX BEMIECTB U ypaBHEHUH
' XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJ OPTaHUYECKUX

BEIIECTB I WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, LeJUI103a,

[JIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)
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CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKJy  TUIMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUU BIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHHs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I [PUHATHS pEHIeHUHA B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB
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ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MIPH HArpeBaHUH,
MOJIyYEHHUE 3THJICHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIUN
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
o0opyaoBaHUEM; MIPEACTABISATh pe3yabTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB
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3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa PeakKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI TOKa3aTess
MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAllMK), TOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA




11 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBaHusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Biagenue cucremMoi XMMHYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHMS, XUMUYECKas CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBII
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHJAOTEPMHUYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIMTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOPOCTbh XMMHYECKOW pPEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aMMOCBA3b HM3YYEHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MUX IPEBPALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYTUX

€CTCCTBCHHOHAYYHBIX MPECIMETOB

1.3

1.4

1.5

Bnaz[eHHe OCHOBHBIMM MECTOJaMHW HAYUYHOI'O IIO3HAHUA BCIICCTB U
XMMHUYECKUX SIBICHUM (Ha6JIIO,Z[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3IUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJUTHYecKasi, BOJOPO/IHAS) B COCIUHECHHSIX, TUI KPUCTAIUTNUECKON
PEIETKA KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHas,

MeTaJuIn4yecKas)

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ ONPCACIIATh XapPaKTCPp CpCAbl B BOJHBIX




pacTBOpax HEOPraHUYECKUX COECAMHEHUN

1.6

1.7

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHIIMPOBATh  XUMHUYECKUE
peaKuu Mo pa3InYHBIM MPHU3HAKAM (YHCIY M COCTaBy peardupyronInx
BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHUIO0 CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIHUH,  Y4YacTHUIO

KaTaJIu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBIATh YPABHEHUS  peakLui
pPa3JIMYHBIX TUIIOB, IOJHBIE MU COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
HMOHHOI'0 OOMEHA, YUUTHIBAs yCIOBUS, IIPU KOTOPHIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

1.9

CdopMupoBaHHOCTh YMEHU MPOBOJUTH PEAKIIUH, MOATBEPIKIAIOIINE
KaueCTBEHHBbIM COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IIPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEILIECTB
CdopmMHpoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

CpopMHUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHYECKON peaklny OT pa3udHbIX (JaKTOPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOIO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS
(mpunnun Jle Hlatense)

OO01mas u HeopraHu4yecKkasi XuMus

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIcT [lepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOUIYI0, OOBACHUTEIbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

2.3

CpopMHUpOBaHHOCTH YMEHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoguyeckoit
cuctemMbl xuMuudeckux snemeHToB J[.M. MeHneneeBa, uCHoOnb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY, «IHEPTETHUYCCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoiaM M Tpynmnam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa
ChopMupoBaHHOCTh yMEHHUH XapakTepu3oBaTh (OMHUCHIBATh) 0OO0IIUE
XAMHAYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,

IMOATBCPKIAATH CymIeCTBOBAHUC TCHETHYCCKOM CBs3H MCKOY




HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

ChopMupOBaHHOCTH ~ YMEHMH  yCTA@HABIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHMYECKUX BELIECTB IO MX COCTAaBY K ONPEICIEHHOMY Kiaccy
(rpymre) coenMHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAJLIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui coCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaiibHble
Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BeCTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYINICCTBOBAHME  TCHETUYCCKOM  CBS3M  MEKAY
HEOPraHWYECKUMHU  BEIIECTBAMH € [OMOIIBK  ypaBHEHHIA

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

CdopmupoBaHHOCTh YMEHHH MJIAHUPOBATH U BBIIOIHATH XUMUYECKUIN
9KCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEICHUE CpeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIbHOTO MHAMKATOpPA, BIMSHHUE pa3IM4YHbIX (aKTOPOB Ha
CKOpOCTh ~XMMHUYECKON peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyib(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIeHHE SKCHEPUMEHTANbHBIX 3a/lad M0 TeMaMm
«Metamne» u «HemeTannbsl») B COOTBETCTBUU C MPaBWIAMU TEXHHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIleCTBAaMM M J1aOOPaTOPHBIM
o0opy0OBaHuEM; IIPEACTABIISATh pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHHl COOTBETCTBYIOIIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YyJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOATh TMpaBHJIa TOJb30BaHUS
XUMHYECKON TOCyION M 1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

CdopMupoBaHHOCTH YMEHUHI XapAKTEPU30BATh XAMUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NPOMBIIIJIEHHOTO IOJIYYEHHs CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OoOIMX HAyYHBIX MPHUHIMIAX ¢  OKOJOTHYECKHX MpobieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2
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ChopMupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIM XUMUU B I[IO3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUSI ¥ KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelIeHUsT TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHH COOMIOATh MpaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOM JAEATENIBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE  OPraHU3MBbI
OIpEeACIEHHBIX BEIECTB, TOHMMasl cMblca nokasarens 11K, noscHaTs
Ha MpuMepax crnocoObl YMEHBIIEHUS U MPEAOTBPAILEHUs UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUUI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJIb30BAHUEM TIOHSTHS «MAaccoBas IOl BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOIICHWH Ta30B NPH XUMUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O00bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TEII0BOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU




Kon

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

[Ipenmer opraHnyeckod XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepualoB. Teopusi CTPOCHHSI OpPraHUYECKUX
coequHenniit A.M. BytiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['omonorus, wuzoMepus.
Xumuueckasi CBsI3b B OPraHUYECKHUX COCAUHEHUSX — OJMHAPHBIE U KpaTHbHIC

cs3u. [Ipencrasienne o kiaccuGpuKauy OpraHuvIeCcKiX BEIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN AJIKaHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXXJACHUC B IPUPOAL, ITOJTYUYCHHUEC U IIPUMCHCHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! q)HSI/I‘{GCKI/IC A XUMHYECKHE CBOMCTBA
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAllMU, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U MPUMCHCHUEC
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Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XMMHYECKHE CBOMCTBa (peakuus nmoiaumepusanuu). IlogydeHne CUMHTETHUECKOTO
Kay4yKa U pe3UHbI

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOECHMSI, TOMOJIOTHYECKUIN Psil. ALETUIICH —
NPOCTEHIIMKA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUEe U
XMMHUYECKHE CBOWMCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALIUY,

TOpPEHMSI), OJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUA), OIYUYEHHE U IpUMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYeHHUE M TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckas CBSI3b MEXIY YTIJIE€BOJIOPOJAMU, MNPUHANICKAINUMHU K

Pa3JIMIHBIM KJIacCaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE
ra3sl. Hegtb 1 e€ mpoucxoxnenue. CrnocoOsl nepepaboTKu He(TH: MEPEroHKa,

KPEKUHT (TepMHUYECKHUH, KartanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHbII yroms u

MPOAYKTHI €r0 1epepadboTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOIN M 3TAHOJ: CTPOCHUE, (PU3NIEeCKHe
U XHMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJlaMH,
raJlOr€HOBOJIOPOJIaMH, TOpPEHHUe), MpUMEHeHHe. BolopojHble CBS3U MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIAa HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBUE CO  ILEIOYHBIMH  METaJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE CIHUpPTHI). [leificTBue Ha opraHusm

YCJIO0BCKaA. HpI/IMeHeHI/IC TJIIMICPpHHA U OTUJIICHITIUKOJIA

deHout: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘IGCKI/IG M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMUYECKUE CBOMCTBA (PEaklUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMMOJIYUCHHEC U ITIPUMCHCHUC
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OAHOOCHOBHBIE IpeeabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHaAs M yKCyCHas
KHUCJIOTBI: CTPOCHUE, (pU3NUECKUe U XMMUYECKHE CBOMCTBA (CBOICTBa, o0Imue 1Jis
Kjlacca KHCJIOT, peakuus JSTepuuKanuu), I[OIy4eHHe U I[pPUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsI KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBPIG

3.5

Crnoxxnabie 2(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAILUS YIIeBOJOB (MOHO-, U- M IOJMCaXapubl).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
¢u3nyueckre U XuMHUYecKue cBoicTBa (B3auMoaencteue ¢ rugpokcuiom meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpoKeHME TIIIOKO3bl), HaXOXJEHHEe B MNPUPOJE, NMPUMEHEHHE, OMOJorHyYecKas
poinb. @otocunTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnono3a Kak
npUpoaHble moiauMepbl. CTpoeHHe KpaxMmala U LeUIojo3bl. Puznyeckue u

XMMHYECKHE CBOICTBA Kpaxmaiia (TUIpOIN3, KaYeCTBEHHAs PEaKIis C HOJA0M)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs

4.1

4.2

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INMIUHA). buojoruueckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

benku kak MNpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIUHCHMUA. HepBI/IqHaH,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOMONEKyJIIIpHBIE COSMHEHMS

5.1
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OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHHI: MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJIMMEPHU3aAlluA, CPEAHAA MOJICKYJIsApHasd
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

noJiMmMepus3alAa U NOJUKOHACHCAIUA

OKCIIepUMEHTAJIbHBIE METO/Abl M3Y4YeHMs BELIECTB U UX [PEeBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yyKoB. [losrydeHne CHHTETH4ECKOTO KaydyKa U pEe3UHBI

11 KIIACC

Kox

1.1

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHEpPreTUYECKUe ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIIHU, S-, pP-, d-DIIEMEHTHI.
OcoOeHHOCTH pacrpe/esieHus 3JIEKTPOHOB M0 OpOUTANSM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHTos 1. 1.
MengeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
XxuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMH TPOCTBIX U CJIOXHBIX BEUIECTB MO TpYINaM U TMEepHOJaM.

3HadeHue MNepuoOoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

Crpoenue BemecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHHOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIH). BomopoaHas cBs3b

1.4

BanenTHOCTB. D1EKTpOOTpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIMbl KPUCTALTUYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTAUIMYecKo pemérku. I[loHsTHE O AMCHEPCHBIX
cuctemMax. VIcTUHHBICE W KOJIJIOMJIHBIE PacTBOPBL. MaccoBasi JTOJsI BEIIECTBa B

pacTtBope

1.6

Knaccudukanus Heopraunueckux coeuHeHnii. HomeHnknatrypa HeopraHmueckux




BCIICCTB

1.7

Xumuyeckass — peakuus.  Krnaccudukamuss — XMMHUECKHX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U MMPCBPALICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumMble peakuuu. XHUMUYEecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHuE XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

2.1

2.2

Onekrponutnyeckas aucconuanus. CuibHbIE M cia0bie 3MeKTpoiuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KKCJIasi, HEUTpaIbHAasl, MeJI0YHas. Peakiiun HOHHOTO

oOMeHa
OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH
Heoprannueckas xumus

Hemeramnel. [Tonoxxenne HemeTauioB B [leproanyeckol CUCTEME XMMHYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IIpUMEpe KHUCIOPO/Ia, CEpHI,
docdopa u yrnepona)

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAIOB (TalOreHOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIIMX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpumeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

23
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Meramnsl. Ilonoxenne meramwioB B Ileproanmdeckoil cuUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIilaBbl METaJIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSYKEHU METaJIOB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKele30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] METaUIOB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHHS
BEILIECTB U XUMHYECKUX PEAKLUN

[IpencraBiennst 00 OOIMKUX HAYYHBIX MPUHIUMNAX MPOMBIIUICHHOTO MOTYYEHUS

Ba)XKHEHMIIIMX BellecTB. YeloBeK B MHPEC BCUICCTB U MATCPUAJIOB!: BaKHEHIIIHE

CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKIHWOHHBIC MAaTCpHaJIbl, KpPaCKH, CTCKIIO,




KepaMuKa, MaTepuaibl JUIsl SJIEKTPOHUKH, HAaHOMAaTepHalbl, OpPraHUYECKUEe W

MUHEpaJIbHbIE y100peHus

Xumusi W 370pOBbE YEJIOBEKAa: IMpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BaHUS MPENapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU

[lepeuens oOopymoBaHUs, CPEACTB OOy4YEHHUS U BOCIHUTAHUS LEHTpA
TRA ‘. POCTA  o6pasoBanus €CTECTBEHHOHAYYHOM u TEXHOJIOTHYECKOM
HanpaBieHHOCTH «Todka pocTay.
HaumenoBanne 000py10BaHHS:

o IludpoBas naboparopus mno xumuu (yueHuueckas) OOecneunBaeT BBIOJIHEHUE
1a00paToOpHbIX pabOT MO XUMHM HAa YPOKaX B OCHOBHOHM IIKOJE M IPOEKTHO -
HCCJIEIOBATEIHCKOM 1eATEebHOCTH YUaIlIUXCsl.

Kommuiexkranus:

1. bectipoBOIHOM MYJIBTHIATYHK 10 XHMHH C 3 -MsI BCTPOSHHBIMH JaTUNKAMU:

2. Jlatruuk pH c¢ nuamasonom wusmepeHuss He yxe uem ot 0 mo 14 pH -/laTtumk
3JIEKTPONPOBOAUMOCTH C JIMana3oHamMu u3mepenus He yxe yeM oT 0 no 200 mxCwm; ot 0
10 2000 MmkCwm; ot 0 1o 20000 MxCwm

3. JlaTuuk TeMIieparypsl C 1Mana3oHOM U3MepeHus He yxe yeM oT -20 o +140C
4.01nenbHble JaTUYUKU: J[aTUMK ONITUYECKON MIJIOTHOCTH 525 HM

- Akceccyapsl: KaGens USB coenuHuTENbHBIHN

-3apsaHoe yctpoiictBo ¢ kabenem miniUSB -USB Anantep Bluetooth 4.1 LowEnergy

-Kpatkoe pykoBocTBO 110 9KCIUTYaTanuu nudpoBoi sadbopatopuu
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