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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJNOXKeHHW «CrTparerum pasBUTHS BocHUTaHuA B Poccuiickon
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[IpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboOTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHble TosokeHnss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpINAIOIIMM JTAallOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B

nporpamMme 110 XHMHH C yT—IéTOM CHCHI/I(I)I/IKI/I HayKu XHWMMHH, €€ 3HaucHUS B
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MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
oOmux 1eneld W TMPUHINIOB, XapaKTEPU3YIOIMMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/JaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU M BO3MOKHBIMH O0JIACTIMU HPUMEHECHUS.

TecHO B3aUMOAECUCTBYs C APYTMMU €CTECTBEHHBIMU HayKaMH, XMMHs cTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIEITHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTebHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAalpaBJICHA HA peELICHUE
r100aNbHBIX TPOOJIEM YCTOMYMBOIO PAa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBUM ¢ OOMMH UEISMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLHUYMa, MPOIOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsomuM  TpeaMeTa  «XUMHS»  SBIAIOTCS 0a30Bble  KYpChl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPHIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XuMUN) U
OpraHn4eckor xumMuu. @opMUpOBAHUE JAHHOW CUCTEMBI 3HAHWUW NPU U3YyUYCHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3ust

BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.
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CtpykTypa coaepxanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHudeckas XuMus» cpopMupoBaHa B MporpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHBAKOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOIOTHYECKU
aKTHBHBIX COEAUHEHHH. B Kypce OpraHmyeckol XUMHUH TNOJYy4aroT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOU pPEaKIIHH.

[logq HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCsT M3YyYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs
TEOPETUUYECKUN MaTepuan ¢ (PaKTOJIOTMYECKHE CBEJIEHUS O BeElIecTBaX U
XUMHUUYecKkoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00yJaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUM O BOXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHseTrcss B kKypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUs, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNA U TIPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUU C
JpPYTMMHM HayKamu, pPacKpblBalOT €€ poJib B IMO3HABATEIIBHOM M MPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIECCY

TBOpPUYCCTBA B obnacTu TCOPHH U IPAKTHUUCCKHUX HpI/IJIO)KeHI/Iﬁ XUMHUH, ITIOMOT'al0T

4



BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 33/1a4. B 1enom coaepkanue yueOHOTO
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocopckux umed, TaKMX Kak: MaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAaE€MOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa H
peIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH H  TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpobieM cOepeKeHUsI YIHEPTETUIECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMAIU3AIMU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEICICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEIOBATEeNIbCKON NESTENBHOCTH, 3aHUMAIOIIeH BaKHOE MECTO B MO3HAHUHU
XUMUH.

B mnpakTtuke mpenomaBaHus XMMHW KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COZIep KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HampaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOU
JESITEIBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOUYKH 3PEHUS TaKOW TOIXOJ K OINpENeTCHHIO IeNiel H3ydeHUs

npeamMeTa ABJIACTCA BIIOJIHC OIIPpaBIaHHBIM.
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CornacHO JaHHOW TOYKE 3PEHMs TJaBHBIMHU LIETSIMU U3YyYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (dopmupoBaHHE CHUCTEMbl XUMHUYECKHMX 3HAHUH KaKk  BakKHEHIIen
COCTaBJISIIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHS,

e (opmupoBaHHe U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIICCTB W XUMHYECKHX pEakiuid, HEOOXOMUMBIX [JIsI TPHOOpETEHUS
YMEHH OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHUI U CITIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIOIEHUEM H
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOJIEHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oomiero oopazopanusi. CeromHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHATCs  MpeArnovTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HaO0OpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU WU
YMEHHUSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pealbHOM KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu U3y4YeHHH TMpeaMeTa «XUMHs» TOMHHHUpPYIOIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE 1SN U 3391, KaK:

amanTaius 00yJaromMxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUVIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM0oO0Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MNPHUHSATHUIO TPAMOTHBIX
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peIIeHN B KOHKPETHBIX KU3HEHHBIX CHTYAIHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IIPUMCHCHHUEM;

dopmupoBaHre y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMIICTCHIIMI), WMEIONINX YHHBEPCAIbHOC 3HAUCHUE I Pa3jIMYHBIX BHIIOB
JCSITEIBHOCTH: PEIICHUs MPOoOJieM, MOKMCKa, aHaimu3a U 00paboTku MH(pOpMaIuy,
HCOOXOMUMBIX JIII TPUOOPETEHUSI OIBITa JEATEIBHOCTH, KOTOpas 3aHUMacT
BaXHOC MECTO B II03HAHWW XHMHH, a TaKXKe JJI1 OICHKH C IO3UIUH
9KOJIOTHYECKOM O€30MacHOCTH XapakTepa BJMSHHUS BCIICCTB W XUMHYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U IPUPOJIHYIO CPEIY;

pa3BHTHEC ITO3HABATEIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEM 00yUaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs IOMCKA W aHalu3a YIeOHOW U
HAYYHO-TIOMYJISIPHON HH(POPMAIH XUMHUYECKOT'O COJIePIKaHNUS;

(dbopMHUpOBaHKE U Pa3BUTHE Y 00YUAIOMINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHAS, HAOII0IaTeIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, NMPH IUIAHHPOBAHWHM W TMPOBEACHUHM XUMHYECKOTO
IKCIIEPUMECHTA,;

BOCIIUTAaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOU
HAIPABJICHHOCTH XUMHUHU, ©€ BaXKHOW PONHM B PEIICHUH TII00ANBHBIX MpOOeM
paIMoOHAIBHOTO MTPUPOJIOTIONB30BaHUS, TIOTIOJTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaKKe HPUOOPETCHHS OIbITa
WCIIOJIb30BaHUS TMOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUA B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKUMH SBJICHUSMHU.

B yueOHOM ImaHe cpemHero oOmero oOpa3oBaHHs MPEAMET « XUMHUS»
0a30BOT0 YpOBHS BXOIWT B COCTaB MpeIMETHOW 00sacTh «EcTecTBeHHO-Hay4YHBIC

NpCaAMCTED».



OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1

yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHn4YecKOr XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOoBHBIE TToJI0keHUs. CTPYKTypHBIE (hOPMYITBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMKu opraHuyeckux BemniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIleHUuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
OpoCTeiIlne NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJOIC€HUPOBAHUSA, TUAPATALIMU, OKHUCJICHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueHn-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U pE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TPOCTEHIIMNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKUE U
XMUMUYECKHE CBOMCTBA (peakiuy TMIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIH,
TOpPEHHSI ), TOJTyYEeHUE U IPUMEHEHHE.

Apenbl. beH3on: coctas, cTpoeHue, (u3NYeCKHe U XMMHYECKHE CBOICTBa
(peakuy rajgoreHupoBaHMsI ¥ HUTPOBAHUS), MOJydeHHE U MPUMEHEHue. 101yon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2ANI02EHUPOBAHUA U HUMPOBAHUS), NONYUeHue U npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBSI3b MEXIy YIIEBOAOPOAAMH, MPUHAAICKAIUMU K
pa3INYHBIM KJIaccaM.

[TpuponHble HMCTOYHHMKHM YIJIEBOAOPOJOB. I[IpupojHbIi ra3 W MOMyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaduTHYecKuil), muponus. IIpoaykrsl
nepepaboTku He(pTH, UX MPUMEHEHHE B NMPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yrOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
O3HAKOMJICHHE C oOpa3namu IJJacTMacc, KaydyKOB M PE3UHbI, KOJUICKLUU
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U

raJJOrcHoOIIpOUu3BOAHBIX, IIPOBCACHUC HDaKTI/IqGCKOﬁ Da6OTI>IZ IMIOJIYUCHHUC J3THUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IMPOAYKTA PEAKLUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WIIM IPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranudecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
dusznyeckne U XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHble CBSI3U MEXIY

MOJICKYJIaMHU CITUPTOB. HCﬁCTBHe MCTAHOJIa ¥ 3TaHOJIa Ha OPpraHU3M YCJIOBCKaA.
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MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
duznyeckue W XUMHUYECKHWE CBOMCTBa (B3aMMOJECHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHasi peakiMs Ha MHOTrOaTOMHbIE crnupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIEHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYecKue U XHUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpneruibl U Kemowuwvl. DopMmanbpieruj, aleTalIbACTUll: CTPOCHHE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIe KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUEeCKHe U XUMUYECKUE CBOMCTBa (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoaydYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CrnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KUCIOT. ['muponus
cl10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [lpumenenue xupos. buonoruueckast
POJIb KUPOB.

VYrneBoabl:  cocraB, KilacCU(HUKanmus ~ YriieBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTerimmii MoOHOCaXxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUE W XMMHUYECKHE CBOMCTBAa (B3aUMOJCICTBUE C
ruapokcugoM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia U
nemnono3bl. du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
IpOBE/ICHNE, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OMBITOB: TOpPEHUE

CIIMPTOB, KAYCCTBCHHLIC PCAKIHNHN OJHOATOMHBLIX CIIMPTOB (OKI/ICHGHI/IG 9TaHOJIa
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okcusiom Mmenu(ll)), MHOroaTomMHBIX CHUPTOB (B3aMMOAEHCTBHE TIUIEPUHA C
rugpokcugom meau(ll)), anpaerunios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomelcTBHEe Kpaxmanga C HOJOM),
IIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEaKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHHuecKrue coeAuHeHus. Du3ndyeckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCJIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HaYE€HUE aMUHOKHCIOT. [lenTuapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKU.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHAS MOJIEKYJIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
O3HAaKOMJIEHUE ¢ 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBS3€M PU U3YYEHUU OPTaHUYECKON XUMUHU B

10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
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HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJIEHNUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHSs, aHAIN3, CUHTE3, Kiaccu(UKaIs, MePUOINIHOCTh, HAOIIOEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboToCHUHTE3, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIbI, KHPHI,
bepMeHTHI).

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MHUTaHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHUE MpernapaThl, MaTepualibl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMHUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Teprnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xumuyeckux snemeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepHojaaM.

3HaueHUE MEPUOANICCKOI0 3aKOHA B PA3BUTHU HAYKU.
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CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(koBaJIeHTHasl HEMOJsIpHAas W MOJSpHAsl, WOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusa. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPraHWYECKOW M OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHUS MaCChl BEUIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUN:
neMoHcTpanus Tadaun «Ileprognyueckas cucteMa XuMUYeCKux 3meMmeHToB [, .
MeHnneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaOJIoJCHUE U
OIMMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB

C TIOMOIIBIO YHUBEPCAIHHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
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MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXMUMHUYECKHUE PaCU€Thl, pacu€Thl C MCIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BEILICCTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemetaiuioB B Ilepuogmueckoi  cucreme
xumudeckux dnemeHToB J[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)XKHEWUIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIIOT, BOJOPOJHBIX COSTMHEHHU).

[IpumeHeHnEe BAXXKHENUIIINX HEMETAIUIOB U UX COEIMHECHUMN.

Mertamibl. [lonoxenue meramnoB B Ilepuoamdeckoil cucteMe XMMHYECKHX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DIEKTPOXUMHUUECKUI Pl HATPSYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCTIICPUMEHTAJIBHBIX 3a7a4, HAONIOJCHHEC M OIMCAHHE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0Yei, KAYECTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

Pacuérurle 3a1aun.
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Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XUMHUA U KU3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, YHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIBHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuainbl s JJIEKTPOHUKHA, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbIC
yno0peHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPaBWIA HCHOJIB30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHUYeCKOW XUMUM B 11 Kiacce OCyIIEeCTBISAETCA YEPE3 UCIMOJIb30BAHUE KAK
OOIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHATUN, SBJISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEeOpWsl, aHalM3, CHHTE3, KiIacCU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKHE BEIIMYMHBI U €IUHUIIBI UX

U3MEPEHHS, CKOPOCTb.
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buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaIBI, TOPHBIC MOPOJBI, TMOJE3HBIC UCKOMAEMbIC, TOIUIHUBO,
pPECYpCHI.

TexHoOrHsI: XUMUYECKass MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SWCTBEHHOE IPOU3BOJACTBO, ITHINEBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIINIICHHOCTb,  IPOU3BOIACTBO
KOCMETHYECKHX TIperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,

SJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBI 11O
XUMHUHN HA BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUSA
JINYHOCTHBIE PE3YJIbTATBHI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JMYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATCIIbHOCTHBINA MTOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAlOTCS B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaeajaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMH  MpOIeccaM
CaMOITO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH

O0yJaroIXCsl.
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JIndHOCTHBIE peE3yJIbTAaThl OCBOCHUSA IpeaMeTa «XUMHUSD»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEITLHOCTH
0OydJaromuxcsl Mo peaanu3aiuu IPUHSATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TMPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BBITTOJTHCHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI IPYTUX IIPHU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM ACATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA

IIECHHOCTHOT'O OTHOWIIEHWS K WMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHUHU M IMPAKTUUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAyKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEpPECA W TO3HABATEJIBHBIX MOTHBOB B TMOJYYEHHM U TOCIECAYIOUIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTrO ITOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMHU SBJICHUSMHU,
Y MPUHUMAaTh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE

HOPMBI 1 ICHHOCTH,
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TOTOBHOCTH OIICHWBATh CBOE IMOBEJIEHWE WM TMOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBHMA 3THUX
MTOCTYIIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 3I0poBOrO0 M  0Oe30MacHOro oOpasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHusl C BeleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JeATEeIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrHX  BHJAX
JeSTCIIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE ydYacTHE B pEHICHUH TNPaKTHUYCCKUX 3a7ad
COITMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IITKOJIbI);

WHTEpeca K MPAKTUICCKOMY HM3YUYEHHUIO MPOGECCHil pa3IMdaHOTO Pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHHUH 110 XUMHH;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yiabTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPAaCKTOPUHU
oOpazoBanus, Oyaymieli mpodeccun M peanus3and COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) PK0/10THYeCKOr0 BOCITUTAHUS:

AKOJIOTHYECKH IIeJIECOO0OPAa3HOTO0 OTHOIICHUS K TPUPOJE, KaK HCTOYHHUKY

CymeCTBOBAHUS JKU3HU HA ?)GMJ'IC;
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MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeacTaBieHuss 00 OKpPY)KAroIeM MHUpE KakK O €IMHCTBE MPHUPOIbI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUIM3AIUN: B €€ TYMaHHCTUYECKON HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHUU HOBOM 0a3bl MaTepuaIbHON KyJIbTYpbl, pEHIEHUU II100aJbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB

MMO3HAHUsA, HUCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYKaX, CITOCOOHOCTH HCIIOJIb30BATh
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NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs SBJIICHUN OKPY’KAOIIEro MUpPa U
MPOUCXOSAIINUX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKOM e TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
JESITEBHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HauYuMble g (QOPMUPOBAHMS ~ MHPOBO33PEHUS  OOyUaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHUS, OTPaKaIOIINe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepwusi, BEIECTBO, SHEPIUsl, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleJOBaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIe y4eOHBbIC NEHCTBUs (MO3HABATENbHbIE, KOMMYHUKATHBHEIE,
PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YJaroIInXCs;

CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHbIC yueOHbIE

JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.
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MertanpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
EUCTBUSIMU.

Osjaaenue YHHBeEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
NeUCTBUSMMU:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHATUNA U YCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KIacCUPUKAIIMU BEIIECTB U
XUMHYECKUX PEaKIIUi;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATEIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:
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BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XUMHYECKHX
pEeaKUunii;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIMpPOBaHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHHUS UM  IPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOII0OJaTh 32 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro Pe3ynibTar, (hopMyInpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpUOOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJIOB TO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEJICTABIICHHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYNBOCT;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHAITh PA3IUYHBIE METOJbl MIPU MOUCKE U
orbope wuHpOpMAlMU, HEOOXOAUMOW JJIsi BBINOJHEHUS YYEOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS

uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);
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WCIIOJB30BaTh HAYYHBIM SI3bIK B KA4yeCcTBE CpEACTBa mpu padbore cC
XUMUYECKON uWHGOpPMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJE IHaora W/viH
JUCKYCCUHU,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUMPOBATbH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEN pPe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekTa u (hopMyIupoBaTh BBIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBIATH CBOIO I103HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh HauboJsee
3¢ eKTUBHBIN Ccroco0 MX penieHuss ¢ y4ETOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CAMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC
[IpeameTHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuMUS»

OTPAXKAIOT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUHN
npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHSI MPAKTUYECKUX 33124
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTasi U COKpalll€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIMOHANbHAsS TpyIIa,
paguKall, U30MEpPHUs], U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHUCJIOPOJ, U a30TCOAEpXKalIUe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemniectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHMS NPUYMHHOCTH W CHCTEMHOCTH XUMHWYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC TNPHU3HAKH TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHWU COCTaBa, CTPOCHHUSI U PEBPALLCHUN OPTaHUYECKUX COCTMHEHN;

c(OPMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTAaHWYECKUMX BELIECTB I WUIKOCTPALMU KX

XUMHUYCCKOI'0 U IPpOCTPAHCTBCHHOT'O CTPOCHMU A,
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAICKHOCTh HU3YUYCHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/TpyNIe COeAUHEHUN (YyIrJIeBOAOPOABI, KHCIOPOJ M  a30TCOACPIKAIINE
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cucremarnieckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBLHBIC
Ha3BaHUS OTJCIBHBIX OPraHMYECKUX BEIICCTB (ITHIICH, IPOIMMIICH, alleTHJICH,
ATWICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbUHAs
KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCJI0Ta, CTeApUHOBAS KHCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHNH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh  YMCHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIHIICH, areTHIICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJeruj, MypaBbiUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), MILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIHl C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUIECKOE IPUMECHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUW TPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakmuyM 10 WM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX

BEILIECTB WJIU MPOJYKTOB PEAKIIUN);
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chOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOW 3HAHUHW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM U J1TabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCTIIEPUMEHT (TIpEBpalEHUs] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUH, TTOJTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHHUM, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKA OE€30MAaCHOCTHM MpU OOpalllEeHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (GopMe 3amuch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIHTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUiia  AKOJOTHYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JESITENBHOCTH B IEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIIECTB, MOHMMAas cMbIca mokasarens I1JIK, moscHsAT, Ha mpumepax CIocoObI
YMEHBIIICHUSI W TMPEJOTBPAlIEHUS HX BPEIHOrO0 BO3JAEHUCTBUSI HAa OPraHU3M

YeJI0BEKA;
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JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIONIUXCS: YMEHHE WCIOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX
bopmyiL.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUMU SIBICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XWMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYCCKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHas, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKAsl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAST JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHMS U MPEBpaIlCHUs dHEPTUu
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAlllMe B OCHOBE MOHUMAHUS MPUYUHHOCTH U

CHUCTCMHOCTH XHUMHYCCKHUX SIBJIeHPlﬁ, (baKTO.HOFI/ILIeCKI/IC CBCACHUA O CBOﬁCTBaX,
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COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEIIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BAaTh XWMHUYECKYIO CHMBOJIUKY JIs
cocTtaBieHUs: (GOpMylT BEHIECTB M  YpPaBHEHHM XUMHUYECKUX  PpEaKIHUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOHASI) B COCUHEHUSX, THI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJEKYJISpHAasi,
MOHHAs, METAJJIMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY KIaccy/rpymnie
COEIMHEHUN (MPOCTHIE BEMIECTBA — METAJUIbl MU HEMETAJIbl, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 14 mnepuoaoB Ilepuoanueckoit cucTteMbl
xuMmudeckux saemeHtoB J[. M. MenaeneeBa, UCMONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSITH

3aKOHOMCPHOCTH M3MCHCHUA CBOMCTB XMMHYECKHUX 3JIEMEHTOB U MX COGJII/IHGHI/Iﬁ
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1o nepuoaaM u rpynnam llepuonnueckon cucremMel XUMHUYECKHX 3y1eMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHYECKHE CBOICTBA HEOPTraHMYECKHX BEIIECTB Pa3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKOW CBSI3M MEXIYy HEOpraHUYeCKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATH XUMHUYECKHE PEAKIUH I10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTEIEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUTIOB, TIOJTHBIC M COKpAIIEHHBIC YPABHEHHSI PEAKIIMI MOHHOTO OOMEHA, YUUTHIBas
YCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

C()OPMUPOBAHHOCTb YMEHHUIl MPOBOJAUTH PEAKIHH, IOATBEPKAAIOIINE
KauyeCTBEHHBIA COCTaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPAaclO3HABATh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEIIIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
pEaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aercTBus (npunuui Jle latense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHUYECKHE MPOLECCHI,
JeKale B OCHOBE MPOMBINIICHHOTO MOMyYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUNAX WU
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM

IMOHATHA «MACCOBasd A0JI1 BCIHICCTBA B PACTBOPCH, 0O0BEMHBIX OTHOIIEHHUHM Ta30B
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IPY XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILLICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJI0OM U J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHHUH IUTAHUPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (Pa3JI0KEHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPENEICHUE Cpeabl PacTBOPOB BELIECTB C IOMOLIBK) YHHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiluu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIEC pEeaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4d IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH MPU OOPAIEHHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil U (HOpPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  TpaBUJia  AKOJOTHYECKU
1eJIECO00Pa3HOT0 TOBENCHUSI B OBITY W TPYIOBOM JMESITEIBHOCTH B IIEJISIX
COXPAHEHMSI CBOETO 3JI0POBbS M OKPYKAKOIIEH NPUPOIHOW CpElbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEIECTIEHHBIX BEIIECTB, TIOHUMAs
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocOObl yYMEHBIICHUS H

MpEeAOTBPAICHUS UX BPETHOTO BO3ACHCTBHS HA OpTraHU3M YEJIOBEKA;
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JJIA o6yqarom1/1xc;1 C OIpaHUYCHHBIMH BO3MOKHOCTAMHU 3O0POBbA: YMCHHC
INPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaxX IIO3HAHWA BCHICCTB U
XUMHNYCCKUX HBHGHHﬁ;

a4 CICIHbIX H CJ'IaGOBI/II[ﬂH_II/IX o6yqalo1unxc;1: YMCHHUC HCIIOJIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBIE
HauMeHoBaHMe pa3iejioB M TeM (undposbie)
Ne i/ Konrpoabusie IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl

Pazgea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKON XUMHH

[IpeqMeT OpraHMYecKOM XUMHH.
11 Teopust cTpoeHus: opraHmdeckux 3

coeauHeHuil A. M. bytieposa

Hroro no pasaeny 3

Paznen 2. YrieBoaopoabl

[IpenenbHblE  yIIIEBOAOPOJIBI —
2.1 Y 2

AJIKaHbI

HenpenenbHble  yriaeBoAOpOJIbL:
2.2 6 1

AJIKCHBI, aJIKaAUCHbI, AJIKMHbI

2.3 ApomaTHdecKHue yriieBOI0POIbI 2
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[Ipupoausie MCTOYHUKHU
2.4 3 1
YIIEBOJAOPOJIOB U UX MepepadboTka

Htoro mo pazneny 13

Paznen 3. Kuciiopoacoaep:xkamue Oprann4ecKue coeIuHeHUust

3.1 Cruptel. Denon 3
Anbneruabl. KapOoHoBbie
3 KUCJIOTHI. ClI0KHBIE (DUPHI
3.3 YrieBoasl 3 2
Htoro no pazneny 13

Pa3znea 4. A3oTcoaep:kaiiue oprannieckue coeIuHeHust

4.1 AMUHBI. AMUHOKHUCJIIOTHI. besku 3

Htoro no pazneny 3

Pa3znen 5. BeicokoMoJIeKyJISIpHbIE COeIHHEHUS

5.1 ITnactmaccel. Kayuykn. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO 34 3
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[TPOI'PAMME
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11 KJIACC

Kosmn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHuMe pa3iesioB U TeM (undpossbie)
Ne ni/mn Konrpoabusie IIpakruyeckue
NPOrpaMMbl Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aTOMOB.
[Tepuoauueckuii 3aKOH 151
1.1 [Teproamaeckast cuctema 3
XUMHYECKUX ndjemeHTtoB [J[. .
MenneneeBa
Ctpoenue BEIIIECTBA.
1.2 4
MHoroo6pa3ue BeIecTB
1.3 XHUMUYECKUE PEAKLIUH 6 1 1
Wroro no pazneny 13
Pa3znen 2. Heopranuyeckasi xummsi
2.1 Mertansl 6 1
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2.2 HemeTtamib 9
)3 CBsi3b HEOPTaHUYECKUX u 5
OpraHUYECKUX BEIIECTB

Hroro no pazneny 17
Paznen 3. XumMus 4 :KU3Hb

3.1 XUMHUS U KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB TIO Y

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbnbie IIpakTuueckue
n/n Bceero u3yuyeHuss o0Opa3oBaTebHbIE
padoThI padoThI
pecypcsl
[Ipenmer OpPraHNuYeCcKoOn
XUMUH, €€ BO3HUKHOBeHue, 1
pa3BUTHE U 3HAYEHUE
Teopus CTpOEHUA
5 OPraHUYECKUX  COCIMHECHUH .
A. M. DbyrnepoBa, eé
OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue 0
KJIacCU(UKALUU
3 OpTraHUYECKUX Bemect. 1
Homenknarypa
(cuctemaTuueckas) u
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TPUBUAJIBHBIC Ha3BaHUA

OPraHUYCCKUX BCIICCTB

AJNKaHBI: COCTaB U CTPOCHHUC,

TOMOJIOTHYECKUH PSIJT
Mertan u 3TaH —
NPOCTEUIIINE TMPEACTABUTEIHU

AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,

CBOMCTBa

OTWIEH W [OpONWIeH —
MPOCTEUIINE TMPEICTABUTEIN
AJIKEHOB

[Ipaktuueckass pabora No 1.
«llonyuenue  sTUIEHA W

W3y4YEHUE €TO CBOMCTB)»

Ankanauensl. byraguen-1,3 u
MeTwiOyTaaueH-1,3.

IlonydeHne CHHTETMYECKOIO
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10

Kay4dyKa 1 pe3uHbI

AJKWHEBL: COCTaB u
0COOEHHOCTH CTpPOEHHUS,
TOMOJIOTHYECKHUI pAn.
ALICTUJICH — TPOCTEUIHI

npeaACTaBUTCIIb AJIKUHOB

11

12

Brruucnenuss mo ypaBHEHUIO
XUMHUYECKOUN peaKiuu
ApeHbl: 0O€H301 W TOJYOIL

TOKCHYHOCTH apEHOB

13

I'eneTnueckasa CBS3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIIAX K

pa3JIn4YHbIM KJIaCCaM

14

[Tpuponusie MCTOYHUKHU
YIJIEBOAOPOAOB: MPUPOIHBIN
ra3 U TONyTHbIE HeDTSIHBIC
raspl, HeQTh U MPOAYKTHI €€

nepepadboTKu
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15

16

17

18

19

20

[Ipupoausie UCTOYHUKHU
yIIEBOAOPOJIOB: TPUPOAHBIN
ra3 W TONyTHBIC HEDTSIHBIC
ra3pl, HeQpTh U TPOIYKTHI €€

nepepadoTKu

KontposnbHas  pabora 1o

pazneny «YTaeBoa0pOIbI»

[IpenenbHblE  OJHOATOMHBIE
CIIUPTBHI: METAHOJ U 3TAHOJI.
Bopoponnast cBs3b
MHoroatomHbie CIIUPTHI:
ATUJICHTJIMKOIb U TJIULEPUH
@DEHOJI: CTPOEHUE MOJIEKYIIBI,
duznueckue U XUMHYECKHUE
CBOWCTBA, IPUMEHEHUE
Anpaeruasl: popManbaerua u

aneraipaerun. AeTod

21

OnHOOCHOBHBIE MpEIEIbHbBIC
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Kap6OHOBLIe KHNCJIOTHI:

MypaBbUHAsl U YKCyCHast

22

[IpakTtuueckas pabora No 2.
«CBoiicTBa pacTtBopa

YKCYCHOM KUCIOTBI»

23

24

25

26

CTeapI/IHOBaH n OJICMHOBAasi
KHCJIOThI, KaK IIPCACTABUTCIIN

BBICIHINX Kap6OHOBBIX KHCJIOT

Mbuta Kak COJM  BBICIIUX
KapOOHOBBIX  KHUCJOT, HX

MOIOIIee NeHCTBUE

Cnoxublie 3¢upsI Kak
MPOU3BOAHBIE  KapOOHOBBIX
KUCIIOT. ['Maposn3 CIIOXKHBIX
a¢upoB

Kupsbi: TUJIPOJIN3,
MpUMeHeHne, OUOoIoTuYecKas

POJIb KUPOB
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yFHeBOI[I)II COCTaB,

kiaccudukaiusa. Baxuenume

o MpeICTaBUTEIN: [IIF0KO03,
bpykTo3a, caxapo3a
- Kpaxman u uesmtonosza Kak
MIPUPOTHBIC TTOTHMEPHI
KontponbHas  pabora 1o
pazneny
«Kucnoponaconepxamiue
29 1
OpPTaHUYECKUE COCAUHEHUS)/
Bceepoccuiickas mpoBepoyHas
pabora
Ob6mras XapaKTepUCTHKA
a30TCOIepKAIINX
30 OPraHUYECKUX COCTUHCHHU / 1
Bceepoccniickas mposepoyHas
pabota
AMUHBI: METHIaMUH U
31
AHWJIMH
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AMMHOKHCJIOTBI KakK

aMm(poTepHbIE  OpPraHUYECKUE

COCIUHCHMS, 1704
OMOJIOrMYeCKOe 3HA4YCHHE.

32 1
[lenTuapl. benku KakK
MIPUPOJIHBIC
BBICOKOMOJIEKYJIIPHBIC
COCIUHCHUS
OCHOBHBIC TOHATHS XHUMHHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COeIMHEHNN
OCHOBHBIC METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX

34 1
coeaquHenui.  IlmactMaccsl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB

34

[10 ITPOTPAMME
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11 KJIACC

n/n

Tema ypoka

XUMHUYECKUU DIIEMEHT. ATOM.
DJNeKTpOHHas KOH(UTyparus

aTOMOB

[leppoanyeckuii  3aKOH U
[lepuoanyeckas cucrema
XUMHUYECKHUX 3yeMeHToB [[. U.
MenneneeBa, HX CBS3b C
COBPEMEHHOU TEOpUEn

CTPOEHUS aTOMOB

3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKHX
JJIEMEHTOB W WX COEIUHECHUU

o TrpynmaM U HNEepHOJaM.

KoanuecrBo uacoB

KonTpoJsbHbie
Bceero
padoThI
1
1
1

IIpakTH4eckue

padoThI

Jlara

U3yYeHH s

JJIEKTPOHHBIE
uugposBbIe

oOpa3oBarejibHbIE

pecypchbl

46




3HaueHue MEPUOINYECKOTO
3aKOHa u CHUCTEMBI
XUMHUYECKUX 3jaemeHToB JI.M.
MengeneeBa B pa3BUTHUM
HayKH1

Crpoenne BEILIECTBA.
XumMmuueckas CBs3b, €€ BUJIEBL
MEXaHU3MbI oOpa3zoBaHuUs
KOBaJICHTHOM CBS3H.

BopoponHast cBs3b

BanenTHOCTSD.
DJIEKTPOOTPHUIIATEIILHOCTD.
CreneHp OKHCJICHUS.
BemecrBa MONEKYIApHOrO |

HEMOJICKYIIAPHOTO CTPOCHHA

IlomsTne 0  aUCHEPCHBIX
CHUCTEMaXx. HcTtuHHbIE u
KOJUIOUIHBIE pacTBOPBIL.

MaccoBast gojs BellecTBa B
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pacTBope

Knaccuduxanus u
HOMCHKJIaTypa

HEOPTaHWYECKUX COCTUHEHUHN.
I'eneTnueckas CBSI3b
HEOPTaHUYECKHUX BEIIECTB,

Pa3JIMYHBIX KJIACCOB

Knaccudukanuss XuMudecKux
peaKUMii B HEOPraHUYECKOU M
OPraHUYECKON XHMUHU. 3aKOH
COXPaHEHHSI MacChl BEIIECTB;
3aKOH COXpaHEHUS u
MPEBPALICHUS] JHEPTUM  TPH

XUMHWYCCKHUX PCAKIUAX

10

CkopocTb peaKkuu.
Oo6patumble pEeaKIMH.

XUMHYECKOE PABHOBECUE

[Ipaktuueckas pabora Ne 1.

«BnusiHue Pa3IUYHBIX
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¢dakTopoB Ha CKOPOCTb

XUMHYECKOM pPCaKIum»

11

12

13

DNeKTpoNIUTUYECKas

muccomuanug. llomartme o
BOJIOpOAHOM Moka3aresie (pH)
pactBopa. Peakuuum MOHHOrO
oOMeHa. ['unponus
OpraHUYeCKUX u

HCOPraHN4CCKUX BCUICCTB

OKHUCIUTENBHO-
BOCCTAHOBHUTEIIBHBIC PEaKITUU.
[Tonsatne 00  aaeKkTpoIM3E

pacIiaBoB M pacTBOPOB COJIEH
KonrtponbHas  pabora  mo
pasneny «Teopernueckune

OCHOBBI XUMUHN»

14

MeTtannabl, MX TOJIO)KCHHUE B
ITepuonnueckoii cUCTEME

XUMHUYECKHUX 3yeMeHToB [[. U.
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MenneneeBa U 0OCOOECHHOCTH
cTpoeHust aromoB. OOmme
busnueckue CBOMCTBA

MCTAJIJIOB

15

16

CrunaBbl METaJIJIOB.
DIIEKTPOXUMHUYECKAN pan

HaIpsSKEHUM METaJUIOB

XUMUYECKHUE CBOMCTBA
BaKHEHIIINX METaJIJIOB
(HaTpuit, Kanuid, KaJbIUH,
MarHui, aJllOMUHUN) ©W HX

COEIMHEHUN

17

18

XUMHUYECKHE CBOMCTBA XpOMa,
MEIN U UX COEIUHEHUH
XHUMHUYECKHUE CBOMCTBA IIMHKA,

J)KeJie3a U X COETMHEHUN

19

[Ipaktuueckass pabora Ne 2.
"Pemenue

OKCIICPUMCHTAJIbHBIX 3ada4 I10

50




20

TteMme «MeTtauiei»"

HemeTamnsl, UX IIOJIOKEHHE B
[Tepunoanueckoint cCHUCTEME
XUMHUYECKHUX 3yeMeHToB [[. U.
MeHpenmeeBa B 0COOEHHOCTH

CTPOEHHUS aTOMOB

21

22

23

dusznyecKue CBOICTBa
HEMETAJLJIOB. Annorponus
HEMETAUIOB  (Ha  MpuUMepe
Kucioponaa, cepsl, ¢ochopa u
yriiepoza)

XUMUYECKHE CBOMCTBA
rajoreHoB, Ccepbl HU  HX

COeIMHEHNN

XHUMHUYECKHUE CBOMCTBA a30Ta,

docdopa u ux coenMHCHUI

24

XUMHYECKUE CBOMCTBA
yriepoaa, KpeMHHs M HX

COE€IMHEHUN
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[Ipumenenue BAKHEUIINX
25
HEMETAJJIOB U UX COCAUHECHUM
O0001IeHNE u
cUCTEeMaTH3alMs 3HaHUK 110
TEME «HemeTamib.
26
Brruucnennss mo ypaBHEHUSIM
XUMHAYECKUX  pEaKUud U
TEPMOXUMHUYECKHE PACUETHI
[IpakTyeckass pabora Ne 3.
«Pemienue
27
AKCIIEpUMEHTAJIBHBIX 3aJ1ad 10
teme "HemeTaminr"»
Kontponbnas  pabora 1o
28 TEMaM «MeTauie n
«HemeTtamnbn
Heopraanueckue 151
OpraHUYeCKue KHUCJIOTBI.
29
Heoprannueckue 51

OPraHN4CCKUC OCHOBAHMA
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AMdoTepHbIe HEOPraHUYECKUE

U OPraHUYCCKUC COCOUHCHMHA.

30 I'enernueckas cBs3p 1
HEOPTaHUYECKUX |
OpTraHUYECKUX BEIICCTB
Pomp xumuu B oOecrnieucHHM
AKOJIOTUYECKOM,

31 DHEPreTUYCCKOW | TumeBor 1
0e30MacHOCTH, pa3BUTHHU
M€ IUIUHBI
[IpencraBiernss 00  0OmIMMX
Hay4IHBIX PUHITHATIAX

32 1
MIPOMBIIIUICHHOTO  TTOTYYCHUS
BA)KHEHIIIMX BEIICCTB
UenoBek B MHUpE BEIIECTB U

33 1
MaTepuasoB

34 XuUMUs ¥ 3I0pPOBbE YEIOBEKA 1

OBIIEE KOJIMYHECTBO YACOB 2

[10 ITIPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOT0

pe3yJjbTarTa

1

1.1

1.2

IIpoBepsiemble mNpeAMeTHbIE Pe3yJbTATBI OCBOCHUS
OCHOBHOW 00pa3oBaTeJIbHOH NPOrpaMMbl CpeJaHero

001ero odopasoBaHus
Teoperuyeckrne OCHOBBI OPTaHUYECKON XUMHH

ChopMupoBaHHOCTh ~ NPEACTABICHUM O XHUMHYECKOM
COCTAaBISIIOIIEN €CTECTBEHHOHAyYHOU KApTUHBI MUDA,
poOJIM  XUMUM B TIO3HAHUU SBJICGHUM TIPUPOIBI, B
(GbOpMHUPOBAaHUU MBINUICHUS W KYJIbTYpbl JUYHOCTH, €6
(YHKIIMOHATBLHOM  IPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrus  NPakTUYEeCKUX  3aJa4 M DKOJOTHYECKHU
00OCHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO H
IIPUPOTHOU cpefie

Bnagenue cuctemMoil XMMHUYECKHMX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIMOJIArarome TMOHATHS (MoJieKya,
BAJICHTHOCTb, AIEKTPOOTPHULIATENBHOCTb, CTEIEHb
OKHCJICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpHash Macca,
MOJISIPHBIN O0BEM, YTIIEPOJHBIN CKEJeT, (PYHKIIMOHAIbHAS
rpyIina, pajukai, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUI
psd,  TOMOJIOTH,  YIJIEBOJAOPOABI,  KHUCIOPOA- U
a30TCOJIepKAIINE COCTUHEHUS, OMOJIOTHYECKH aKTUBHBIC
BelecTBa (yriaeBoabl, )KUPbI, OETTKU), MOHOMEp, MOJUMED,
CTPYKTYPHOE€ 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHHS);
TEOPUU U 3aKOHBI (TEOpPUS XUMUYECKOTO CTPOCHHS

OpTraHUYECKUX BEILIECTB A.M. Bbytnepona),
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1.3

3aKOHOMEPHOCTH,  CUMBOJIMYECKMH  SI3BIK  XHMHH,
(dakToJOrMYeCKUe CBEICHHMS O CBOMCTBax, COCTaBe,
MOJTYyYEHUH W O€30MaCHOM HCIOJb30BAaHUU BaKHEHUIIUX
HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB B OBITY H

HpaKTquCKOfI ACATCIIBHOCTH YCIIOBCKA

CdopMUpOBaHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIE
IIPU3HAKU TIOHATUM, YCTAaHABIMBATH MX B3aMMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IIPH ONKCAHUU
COCTaBa, CTPOCHUSA M TNPEBPALICHUM OPraHUYECKUX

COeIMHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHYECKYIO
CUMBOJIUKY  JJII  COCTaBJICHUS  MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON) (Qopmyi
OPraHUYECKUX BEIIECTB W YPaBHEHHUH XUMHUYECKHUX
peaxiuii, ©3roTaBIMBaTh MOJEIN MOJIEKYJ OPTaHUYECKUX
BEUIECTB Ul WUIIOCTpAllMM UX XMMHYECKOTO U

IMPOCTPAHCTBCHHOI'O CTPOCHHUA

1.5

1.5

CdopMupoBaHHOCTH YMEHUU YCTaHaBJIUBATh
MPUHAICKHOCTh M3YYCHHBIX OPTaHMYECKUX BEIIECTB TIO
WX COCTaBy M CTPOCHHMIO K ONpENeIEHHOMY Kiaccy
(rpynme) coenuHeHUM  (YrJIeBOJAOPOJbI, KHUCIOPOJ U
a30TCONEepKAINE COCAUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHHUS), aBaTb UM Ha3BaHMs MO CHUCTEMATHYECKOU
nomenkmnarype (IUPAC)

ChopMupoBaHHOCTP ~ yYMEHHS  ONpPENCTATH  BHUJBI
XUMUYECKOM CBS3M B  OPraHUYECKUX COCAMHEHUSX

(oIMHApHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh yYMEHUS TPUMEHSTH: TOJIOKEHUS
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TEOpUM  CTPOCHMSI ~ OpraHMyYeckux  Bemects  A.M.
bytnepoBa nnsi  OOBsICHEHUSI 3aBUCMMOCTH  CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHCHMS

MacCChI BCIICCTB

2.1

YriaeBogopoasl. Kucnopoaconepxariiue 51
a30TcoJepKaIme OpTraHUYECKHue COETUHEHUS.

BBICOKOMOJIEKYIIAPHBIE COEIUHEHHUS

CpopMUpOBaHHOCT, YMEHUU MPUBOJUTH TPUBHAIBHBIC
HA3BaHUSl OTJCIbHBIX OPraHUYECKHX BEHIECTB (ATHUJICH,
NPOINUJIEH, AlleTHIICH, STUICHIIUKOIb, TIUIEPHUH, (HEHO,
dbopmanbierul, —ameTalbIerua, MypaBbUHAs KHUCIIOTA,
YKCyCHasl KHUCJIOTa, OJIEMHOBAas KHCJIOTA, CTEAPUHOBAs
KHCIIOTa, TUIIOKO3a, (PYKTO3a, KpaxMmaj, ULeJUIr03a,

TJIMIIVH )

2.2

2.3

CdopMUPOBaHHOCT, YMEHUM XapaKTepU30BaTh COCTaB,
cTpoeHue, (u3Myeckne ©  XHMHYECKHE CBOHCTBA
TUTIAYHBIX ~ TPEACTABUTENICH  Pa3MYHBIX  KJIAcCOB
OpraHWYeCKUX BeIIeCTB (METaH, 3TaH, dTUJICH, IIPOTIHIICH,
aneruieH, Oyranuen-1,3, MetwiOyrtagueH-1,3, OeH301,
METaHOJI, 3TaHOJ, JSTHICHIJUKOJb, TJUIEPUH, (EHOI,
alneTanpAeTH, MypaBbUHAsA © YKCyCHash KHUCIOTHI,

INIFOKO3a, Kpaxmall, OCJIII0JI103a, aAMUHOYKCYCHast KI/ICJ'IOTa)

CdopMupoBaHHOCTH YMEHHUS WJUTFOCTPUPOBATh
TE€HETUYECKYIO CBSI3b MEXKIY TUNUYHBIMU
MPEACTABUTEISIMU  PA3JIMYHBIX KJACCOB OPTraHUYECKUX
BEILIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKHUX

PEaKIMii ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (hopmyt

2.4

CdopMupoBaHHOCTh YMEHHS XapaKTEPU30BATH UCTOYHUKU
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3.1

YTIE€BOAOPOJAHOTO ChIpbsl (He(Th, TPUPOAHBIN Ta3, YTrojhb),
CrocoOBbl UX TEpPepadOTKM U MPAKTUYECKOE MPUMEHEHUE

IPOJIYKTOB NEPEPAOOTKU
XUMUS U )KU3Hb. PacyéTrl

CpopMupoBaHHOCT, YMEHUM BIAJAETh CUCTEMOW 3HAHUIA
00  OCHOBHBIX  METOJAaX  HAYyYHOrO  IO3HAHUA,
UCIOJB3YEMbIX B XUMHUHM TIPU M3YYCHUU BEUIECTB U
XUMUYECKUX  SIBJICHUN  (HaOmrofeHue,  HU3MEpeHHeE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh
CUCTEMHbBIC XUMUYECKUE 3HAHUS 1JIsSl IPUHATHS PEIICHUMN B
KOHKPETHBIX KU3HEHHBIX CHUTyallUsAX, CBS3aHHBIX C

BCIICCTBAMH U UX IIPUMCHCHUCM

3.2

3.3

ChopmupoBaHHOCT, ~ yMEHMH  cOONIOaTh  MpaBUIIa
MOJIb30BAaHUSI XUMHUYECKON TMOCyA0l U J1ad0paTopHbIM
o0opylnoBaHUEM, a TaKXke IpaBuiaa oOpalleHuss ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUUSAMH IO

BBITTOJIHCHUIO na60paToprlx XUMHUYCCKHUX OIIBITOB

CdopMupoBaHHOCT, YMEHHU IJIAHUPOBATH U BBIMOJHATH
XUMUYECKUN IKCTIEPUMEHT (TPEeBpAIEHUs OPTraHUYECKUX
BCIIECTB TMPU HArpeBaHWM, TOJyYEHUE OTUICHA U
W3YyUYEHHE €ro CBOMCTB, Kauye€CTBEHHBIE  pPEaKIUU
OpraHMYECKUX BEIECTB, JICHATypalus OelIKOB Mpu
HarpeBaHUM, IBETHBIE PEaKIMU OCJIIKOB) B COOTBETCTBUU C
MpaBWJIAMH TEXHUKH O€30IacHOCTH NpH OOpaIlleHHH C
BEIIECTBAMH M J1abOpaTOpHbIM  00OPYJIOBaHUEM;
MPEACTABIATh PE3YJIbTAThl XUMUYECKOTO IKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIUX PEAKIMA U

dhopMyIMpOBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB

57




3.4

3.5

3.6

11 KIIACC

Kon
NMPoBEPsSIEMOT0

pe3yjabTara

1

1.1

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS IO
XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BENIECTBA WJIM TMPOAYKTA PpPEaKUUH IO
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO U3

MCXOJ/HBIX BEIIECTB WU MPOYKTOB PEAKIIUHN )

CdopMupoBaHHOCTh YMEHUN KPUTHYECKH aHAJIU3HPOBATH
XUMHUYECKYI0 HMH(QOpPMAIINIO, TOJy4yaeMyl0 U3 Ppa3HbIX
UCTOYHUKOB (CpelcTBa MaccoBOl HH(pOpMaluu, CETh

WNuTtepHeT u npyrue)

ChopMmupoBaHHOCT, ~ YMEHUM  coOOJNOJaTh  MpaBUiia
HKOJIOTHYECKHU I11eJIeCO00pPa3HOr0 TIOBEACHHUS B OBITY U
TPYIOBOM JEATEIBHOCTA B LEISAX COXPAHEHHUS CBOETO
3I0POBBS M OKPY’KarolIel MPUPOJAHON Cpelibl, 0CO3HABATh
OMAacHOCTb  BO3JCHCTBHUS HA  >KUBBIE  OPraHU3MBbI
ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICT
[OKa3aTes IAK (npenensHO JIOIyCTAUMOM
KOHIIGHTpAIlMu), TOSCHATh Ha TMpUMEpax CHOCOObI
YMEHBIIIEHUSI U TMPENOTBpPAIlllEHUs] UX  BPEIHOTO

BOSI[GﬁCTBHSI Ha OpraHu3M 4YCJIOBCKa

IIpoBepsieMble TMpeAMETHBIE Pe3yJabTATbHI OCBOCHMS
OCHOBHO#l 00pa3oBaTeIbHOM NPOrpPaMMbl  CPeIHEro
001ero odopasoBaHus

TeopeTnueckrue OCHOBBI XUMUH

Bnagenne cucreMoM XMMMYECKUMX 3HAHUM, KOTOpas

BKJIIOYACT: OCHOBOIIOJIararomuec I1OHATHA (XI/IMI/I‘-IGCKI/Iﬁ
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9JIEMEHT, aTOM, JJIEKTPOHHas 000JIoYKa aroma, S-, p-, O-
DJIGKTPOHHBIE ~ OpOMTAIM  aTOMOB, HWOH, MOJIEKYyJa,
BAJICHTHOCTB, ANEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCJIEHUSI, XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAas Macca,
MOJIApHBIA  00BEM, KpUCTAUTMYECKAsT peIIETKa, THUIIBI
XUMHYECKHUX PEAKINM (OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE,
9K30- U JHAOTEPMHUYECKHE, PEAKIMM HOHHOTO OOMEHa),
pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOIUTHYECKAS U CCOIaIus, OKHUCJIUTED,
BOCCTAHOBUTENb,  CKOPOCTb  XHMHMYECKOW  PEaKLIHH,
XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
WIEKTPOIUTUYECKON Auccoumanuu, Ilepuonnyeckuii 3aKkoH
AWM.  MengeneeBa, 3aKOH  COXPaHEHUSI  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKAW  A3BIK  XHMWH,
(akTOJOTHUECKHUE CBEACHHS O CBOMCTBaX, COCTaBe,
MOJIyYUeHUH M O€30IaCHOM HCIOJb30BAaHUU BaKHEUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY H MPAKTUYECKOU

ACATCIIBHOCTHU YCIIOBECKA

1.2

1.3

CdopMUpOBaHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIE
NPU3HAKM W B3aWMOCBSI3b  W3YYEHHBIX  IOHSITHH,
IIPUMEHATh COOTBETCTBYIOLME IIOHATHS IIPU ONHUCAHUU
CTPOCHMSI W CBOMCTB HEOPraHMYECKUX BELIECTB M HX
IIPEBPAILEHAN; BBIABIATH B3aUMOCBSI3b  XUMHUYECKUX
3HAHUW C TOHATHUSAMM M NPEACTABICHUIMU JIPYTHUX

CCTCCTBCHHOHAYUYHBIX IMTPEIMCTOB

Brnagenue OCHOBHBIMM METOJaMM HAyYHOTO TMO3HAHUSA
BEIIECTB M  XUMHUYCCKUX  sBJICHUU  (HAOIIOACHUE,

U3MEpEHUe, IKCIIEPUMEHT, MOJIETTUPOBAHUE)
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1.4

CdopMupoBaHHOCTh YMEHUI OIpPEAENATh BAJICHTHOCTh U
CTENEHb  OKUCIEHUS  XUMHUYECKMX  JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJl XUMHUUYECKOM
CBS3U (KoBaJyIeHTHas, HMOHHas, MeTaJuimyecKas,
BOJIOPOJIHAs) B COCAUHEHMSIX, THUI KPHUCTAJNIMUECKOMN
petmeTKu KOHKPETHOTO BEIECTBA (aToMHas,

MOJICKYJIAApHAA, NOHHAA, MeTaJIJ'II/I‘{eCKaH)

1.5

1.6

CdopMupoBaHHOCTh YMEHHI ONPENENsATh XapakTep Cpebl

B BOJHBIX paCTBOPAX HCOPraHNMICCKUX COGI[I/IHeHI/Iﬁ

CdopmupoBaHHOCTH YMEHUS KJIaCCU(UIIUPOBATH
XUMHUYECKUE PEAKIIUU 110 PA3IMYHBIM MpU3HAKaM (YUCITY U
COCTaBy peEarupyromux BeEHIECTB, TEIIOBOMY 3(PGheKTy
peaKIuy, WU3MEHEHUIO CTENEHEW OKHCIICHUS AJIEMEHTOB,

00OpaTUMOCTH pEaKIINK, YIaCTHIO KaTallu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTaBJISATh ypaBHEHUS
PEAKUH PA3JIMYHBIX THUIIOB, TOJHBIE W COKPAIIEHHBIC
yYpaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBasl YCIOBUS,

IIPU KOTOPBIX 3TH PEAKIIMU UIYT 10 KOHIIA

1.8

1.9

1.10

ChopMupoBaHHOCTH ~ yMEHUN  MPOBOAWTH  PEAKIIUH,
MOJATBEPKAAIOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
HEOPIraHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM IIYTEM
WOHBI, NOPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEIIECTB

ChopMUpOBaHHOCT, YMEHUW PacKpbIBaTh CYIIHOCTh
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIX peaxkuuii
MOCPEJICTBOM COCTAaBJIEHUSI AJEKTPOHHOIO OajaHca ATHX
peakuui

ChopMUpOBaHHOCT, YMEHHH OOBICHATH 3aBUCHUMOCTD
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CKOPOCTU XMMHUYECKOHN peakIuu OT pa3auvHbIX (aKTOPOB

1.11

2.1

2.2

2.3

2.4

ChopMupoBaHHOCTH ~ YMEHUU  OOBICHATH  XapakTep
CMENICHUS! XMMUYECKOr0 PaBHOBECUS B 3aBHUCHUMOCTU OT

BHeIHero Bo3aeicTeus (npunuui Jle Hlatense)
OO6u1as 1 HeOpraHUYeCcKask XUMUs

CdopMupoBaHHOCT ~ YMEHUW  PacKpblBaTh  CMBICI
ITepuoauueckoro 3aKOHa J.. Menneneena u
JIEMOHCTPUPOBATH ero CHUCTEMATU3UPYIONUIYIO,

OOBSACHUTETBHYIO U IPOTHOCTHYECKYIO PYHKIIUU

CdopMupoBaHHOCTH YMEHHU XapaKkTepu30BaTh
JJIEKTPOHHOE CTPOCHUE ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1-4 mnepuonoB Ilepuoanyeckoll CHUCTEMBI XUMUYECKUX
anemenToB .M. MenaeneeBa, HCTIONb3ys MOHATHS «S-, P-,
d-3NIEeKTPOHHBIE OPOHTANINY», «IHEPIETHUECKHE YPOBHUY,
OOBSACHATh  3aKOHOMEPHOCTH  W3MEHEHUsI  CBOMCTB
XUMHYECKUX JJIEMEHTOB U UX COCIMHEHUH I10 IIEPUOJIaM U
rpynmam  [lepuognueckoil  CHCTEMBI  XMMHUYECKHX

anemenToB /.M. Menzaeneena

CdopMupoBaHHOCTH YMEHHU XapaKkTepu30BaTh
(omHCHIBATH) obmue XUMHUYECKHUE CBOMCTBa
HEOPTaHUYECKUX BEILIECTB pa3IMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TE€HETUYECKOW  CBS3HU
MEXKJly HEOPraHMYECKHUMH BEIIECTBAMU C TOMOIBIO

YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
NPUHAJIEKHOCTh HEOPraHWYECKHX BEIIECTB IO HX
COCTaBYy K ONpeleNéHHOMY KJaccy (IpyIie) COeIMHEHUN

(HpOCTBIe BEIICCTBA — MCTAJIJZIbI 1 HEMCTAJJIbI, OKCHUIBI,
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OCHOBAaHWU:, KNCJIOTHEI, aM(bOTeprle T'MAPOKCUEI, COJII/I)

2.5

CdopMupoBaHHOCTh YMEHUN HCIOIB30BATh XUMHUYECKYIO
CUMBOJIMKY Il COCTaBJICHHS (OPMYJ BEIIECTB H
YPAaBHEHUM XUMHUYECKUX PEAKIUH, CHCTEMATUYECKYIO
Homenkiatypy (IUPAC) wu TpuBuHanbHble Ha3BaHHS
OT/IEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblid ras,
YIJICKUCHIBIN ra3, aMMHaK, raméHass U3BECThb, HETAlIEHas

U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTH YMEHHU XapaKTepU30BaTh
(omHCHIBATH) oO1ue XUMHUYECKUE CBOWCTBa
HEOPTaHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TE€HETUYECKOW  CBS3HU
MEXJly HEOPraHMYECKUMH BEIECTBAMU C TOMOIIbIO

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHNX XUMHYCCKHUX peaKuHﬁ

2.7

ChopmHupoBaHHOCTP YMEHHMM MJIAHUPOBATH U BBINOJHATH
XUMHYECKUIA  OKCIIEPUMEHT (pa3jokeHHe IEepPOKCHaa
BOJIOpPOZla B TMPHUCYTCTBUM KaTajau3aTopa, OMpEeeICHUe
Cpelbl PacTBOPOB BEUIECTB C MOMOUIbIO YHUBEPCAIBHOTO
WHANKATOpa, BIMSHUE Pa3INYHBIX ()aKTOPOB Ha CKOPOCTH
XUMHUYECKON peaklMM, peakluu HOHHOr0 OOMeHa,
KAueCTBEHHbIE pEaKuuu Ha cyiabdar-, KapOoHAT- H
XJIOpUJ-aHUOHBI, HAa KAaTHOH AaMMOHUS, pEUICHHE
HKCIEPUMEHTAIbHBIX 3aJady 1o TemaMm «Metamis»y u
«Hemerannel») B COOTBETCTBHM C TpaBUJIAMH TEXHUKH
Oe3omacHOCTM TpU  OOpallleHUHd C BEHIECTBAMU U
1a60paTOPHBIM 000pyI0BaHUEM; MIPEJCTABIATh
pe3yabTaThl XUMHYECKOTO SKCIIEPUMEHTA B (hopMe 3aIUCH

YpaBHEHUHN COOTBETCTBYIOIMIUX PEAKITUN U (HOPMYITUPOBATH
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BBIBOAbI HA OCHOBE 3THX PEC3YJIbTAaTOB

2.8

CdhopmupoBaHHOCT, ~ yMEHHMI  cOONMIOATh  TIpaBHIIA
MOJIb30BAHUS XHMMHUYECKON TMOCYM0i W JIabopaTOpHBIM
o0opyZoBaHWEM, a TaKXKe TMpaBujaa oOOpameHus ¢
BCIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSAMH TIO

BBITTOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHUM XapaKkTepu30BaTh
XUMHUUYECKHUE MIPOIIECCHI, Jexalue B OCHOBE
MIPOMBIIICHHOTO TOJYYE€HUSI CEPHOM KUCIOThI, aMMHAKa,
a Takxke CchHOPMUPOBAHHOCTH MPENCTABICHUN 00 OOHIUX
HAyYHBIX TMPUHIUIAX W IKOJOTMYECKHX Mpodiemax

XUMHYCCKOT'O IIPOU3BOIACTBA

XUMUS U )KU3HL. PacuéTrl

3.1

3.2

ChopMupoBaHHOCTh ~ TPEJICTABICHUA O XHUMHUYECKOU
COCTaBJIAIONICH €CTEeCTBEHHOHAyYHON KapTUHBI MUDA,
pOJIM  XUMHUM B IIO3HAHUU SBICHUW TPUPOIBI, B
GbopMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHOM  TPaMOTHOCTH, HEOOXOIMMOM ISt
pelieHus  OPakTUYEeCKUX  3aJa4 M DKOJOTHYECKHU
00OCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO H
MIPUPOJTHOM cpenie

CdopMupoBaHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAIIUIO, TOJY4aeMyK HW3 pPa3HbIX
HMCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKAIIUH, CETh

HNHutepHeT u npyrue)

3.3

ChopmupoBaHHOCTH ~ yMEHHI  COOJIOAaTh  MpaBHIIa
DKOJIOTHYECKH IIeJIeCOOOPa3HOTO TIOBEACHHS B OBITY W

TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO
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3JI0POBbs U OKpYKaroUIel MPUPOIHON CpeIbl

3.4

Oco3HaBaTh  ONACHOCTb  BO3JCHCTBHS HAa  JKHUBBIC
OpraHU3Mbl OIIPENEIEHHBIX BELIECTB, IIOHUMAas CMBICI
nokaszarensa [IJIK, moscHATh Ha npumepax CcHnocoOsbl
YMEHBUICHUSI W NPENOTBpAIlCHUs HMX  BPEJHOIO

BOBHCﬁCTBHH Ha OpraHu3M YCJIOBCKa

3.5

ChopMupoBaHHOCTh YMEHUW NPOBOAWTH BBIYUCICHHS C
WCITOJIb30BAaHUEM TIOHSATHS «MaccoBasi JIOJsI BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHU ra30B MPU XUMHYECKUX
peakiusax, Macchl BelecTBa Wi 00BEMa Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY
OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, TEIIOBOTO
s dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl

BCHICCTB, IIPCBPAIICHUA 1 COXPAHCHUA SHCPI'UA
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ JNIEMEHT COACPKaHUA

TCOPCTI/IIIGCKI/IG OCHOBBI OpFaHI/I‘-IGCKOﬁ XUMHUHN

1.1

Hpez[MeT OpFaHH‘{eCKOﬁ XUMHUHU: €€ BO3HHUKHOBCHHUC, PA3BHUTUC U
3HAYCHUC B IIOJIYUCHHM HOBBIX BCIICCTB W MATCPHAJIOB. Teopnﬂ
CTPOCHUA OPTaHNYCCKHUX COCIIHHGHI/Iﬁ AM. BYTJIepOBa, €€ OCHOBHBIC

ITOJIOKCHHUSA

1.2

CrpyktypHble GOpPMYJIbI OpraHUYECKUX BeIIecTB. [ omMosorus,
n3oMmepusi. XHUMHYECKasi CBA3b B OPraHUYECKUX COCIUHCHUSX —
OJIMHApHBbIC W KpaTHbIC cBsA3M. IlpencraBiieHHe O KiacCHU(HUKAIIUH

OpPraHN4YCCKHX BCIICCTB

1.3

HOMeHKHaTypa OpPraHUYCCKHUX COGI[HHGHI/Iﬁ (CHCTCM&TH‘ICCK&H) n
TPHUBUAJIBHBIC Ha3BaHUSA Ba)KHEHIITNX HpGI[CTaBI/ITeJIeﬁ KJIaCCOB

OPraHUYCCKHUX BCIICCTB

YrneBoaopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH —
MPOCTEHIINE TPEACTABUTENIN aJKAHOB: (PU3UYECKUE M XUMHYECKUE
CBOMCTBA (peakiu 3aMElIEeHUs] U TOPEHUS), HAXO0XKACHUE B MPUPOJIE,

IMOJIYYCHUC U ITPUMCHCHHUC

2.2

2.3

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKUW pAN. OTWIEH H
MPONUJIEH — MPOCTEHIINE TPEACTABUTENIN aJKEHOB: (DU3UYECKHUE U
XUMUYECKUE CBOMCTBA (peakuuy TUAPUPOBAHUS, TAIOTEHUPOBAHUS,
rUApaTaliy, OKHCICHUS U TOJMMEPU3ALMH), TOJyYEeHUE U

MIPUMEHEHUE

Ankaauensl: OyrammeH-1,3 u metwiOyraguen-1,3: cTpoeHue,
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BaXXHEUIINE XMMHUYECKHE CBOMCTBA (peakiusi MOJMMEPHU3ALINHN).

HOHy‘{CHI/Ie CUHTCTHYCCKOT'O Kay4yKa U PC3HUHbI

2.4

2.5

2.6

3.1

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, T'OMOJOTUYECKHM pPsi.
AneTunes — MNpPOCTEHMIIMK MNPEACTABUTENb AJIKHHOB: COCTAB,
CTpoeHHe, (U3MUECKMEe M XHUMUYECKHE CBOWCTBa (peakuuu
TUAPUPOBAHMS, TaJIOTEHUPOBAaHMS,  TUApaTaliu, ropeHus),

IMOJIYYCHUC U IIPUMCHCHUC

Apensl. benzon: cocraB, cTpoeHHe, (U3NYECKHE M XUMHYECKHE
CBOMCTBa (peakUuu raJIOTEHUPOBAHUSA U HUTPOBAHMUS), MOJIyYE€HUE U
npuMeHeHue. Toiyoll: cocTaB, CTpOeHUE, (PU3MUECKUE U XUMUYECKUE
CBOMCTBa (peakUuu raJIOTEHUPOBAHUSA U HUTPOBAHMUS), MOJyYEHUE U
npuMeHeHHue. TOKCHYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXIY

yriaesoaopoaamMu, MpuHAIJIC)KAIIUMHA K Pa3JIMdIHbIM KJIaCCaM

[IpuponHble UCTOYHMKHA  YriaeBOAOponoB. Ilpupoanwlii r1a3 w
nomyTHble HeTsHbIe Ta3bl. HedTh u €€ npoucxoxaeHue. Crnocoobl
nepepabOTKM  HEePTU:  TEPEroHKa, KPEKUHI  (TEPMHUYECKUM,
KaTaJIuTUYeCKuil), mupoau3. IlponykTel mepepabOTKu HEPTH, HX
NPUMEHEHUE B MPOMBILUIEHHOCTH W B ObITy. KaMeHHBI yronb u

MPOJIYKTHI €ro nepepadoTKu
Kucnopoacoaep:xaiiye opraHn4eckue COeAMHEHUS

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METAHOJ U 3TAHOJ: CTPOCHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBAa (peakiud C aKTUBHBIMHU
MeTaJlJIaMH, raJIor€HOBOAOPOIAMHU, TOpEeHue), NIPUMEHEHUE.
Bomopoaneie cBsi3M  MEXAy MOJIEKYJIAMH COUPTOB. JlencTBue
METaHOJIa M H3TaHOJa HAa OpPraHu3M 4YejloBeka. MHOroaromHbIe
CIIUPTHI. DTWICHTJIUKOJIb W TJMIEPUH: CTpOoeHHe, (U3NYECKHE U
XHMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MICIIOYHBIMH METaJlJIAMH,

KaueCTBEHHAs] PEaklUsi Ha MHOrOaTOMHbIE chupThl). JlelicTBue Ha
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OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie rMuepuHa U 3TUJICHITIMKOJIA

3.2

deHout: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘I€CKI/I€ 1 XUMMYECKHE CBOMCTBA.

Toxcuunocth penona. [lpumenenue gpeHona

3.3

Anbaeruapl U KeTOHBI. DopManbIerujl, aueTalbIerul; CTPOCHHE,
du3nueckue W XMMHYECKHE CBOWCTBA (PEAKIMU OKHCICHUS U
BOCCTAHOBJICHHMS, = KauyeCTBEHHBIE  pEAKIIUM), TOJIYyYEHHE W

IIPUMEHEHUE

3.4

OOHOOCHOBHBIE NpEAEIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAs U
YKCYCHasi KUCJIOTBI: CTPOEHHUE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(cBoiicTBa, O0mMe A Kjacca KHCIOT, PEAKIUs STepUPUKAIIM),
MOJIy4YeHHe U npuMeHeHne. CTeapuHOBast U OJIEMHOBASI KUCIIOTHI KaK
MPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCJIOT. Mbla Kak cosu

BBICIIHX Kap6OHOBI>IX KHCJIOT, X MOIOIICC JICUCTBUE

3.5

Crnoxuble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['naponau3
CIOXHBIX 3QupoB. Kupel. ['napomus xupoB. IIlpumeHeHne KupoB.

buonornueckas poJib )KUpPOB

3.6

VYrieBonpl: coctaB, KiaccupUKaIUs YriaeBOJAOB (MOHO-, AU- H
nonucaxapuabl).  ['moko3a  —  NpOCTEHIIUNA — MOHOCaXapu:
OCOOCHHOCTH CTPOEHHUSI MOJICKYJIbl, (PU3UYECKHE UM XUMHYECKUE
cBoiicTBa (B3ammonerictBue c rumapokcuaom menu(ll), okucrnenue
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHME,
OpoKeHHE TJIIOKO3bI), HAaXOXJEHHWE B TMPUPOJE, MPUMEHEHUE,
ouonoruueckasi poyib. @orocunTe3. PpyKkTO3a KaKk U30MEpP TIHOKO3BI.
Kpaxman wu uemmono3a kak nOpupoaHbie nomumepbl. CTpoeHue
Kpaxmaja H »eunoiao3bl. duszndeckne M XMMHUYECKHE CBOMCTBA

Kpaxmasa (TUAPOIN3, KaueCTBEHHAs PEAKIIHs C HOJOM)

A3oTcoieprKale OpraHMuecKue COeTMHECHUS

AMHHOKHCIIOTBI Kak aM(OTEpHbIE OPraHMYECKHEe COEIUHEHHS.
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du3nYecKkue M XUMHUUYECKME CBOMCTBA aMHUHOKHCIIOT (Ha IIpuMeEpe

FJII/IHI/IHa). buonorndyeckoe 3HaueHNE aMUHOKHUCIIOT. HGHTI/IIH)I

benku KakK IIPUPOIHLBIC BBICOKOMOJICKYJIAPHBIC COCIMHCHUA.

[lepBuunasi, BTOpWYHAsE © TPETUYHAS CTPYKTypa  OCIKOB.

2 XUMHYECKHE  CBOMCTBA  OENIKOB:  THAPOIM3,  JIEHATypalus,
KAueCTBEHHbIEC PEAaKLMU Ha OEJIKU

3) BpICOKOMOJIEKYIISIpHBIE COETMHEHMS
OCHOBHBIE TOHSATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM:
MOHOMEp, NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALINH,

5.1 CpelHsAsl MOJIeKyJisipHass Macca. (OCHOBHBIE METOJBI CHUHTE3a
BBICOKOMOJIEKYJSIDHBIX ~ COCIMHEHUM  —  NOJMMEPH3alHs U
ITOJIMKOH/ICHCALIMs
OKCHNEpPUMEHTAIBHBIE ~ METOJbl ~ M3Y4YEHUS  BEIIECTB U HX

£ 5 NpEeBpalICHU: O3HaKOMJIEHME ¢ oOpa3luaMu HNPHUPOJHBIX U

' HMCKYCCTBEHHBIX BOJIOKOH, IUIacT™Macc, KaydykoB. [lomydenwue
CUHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 TeopeTnueckne OCHOBBI XUMHH
XHAMHUYECKHUM ANEMEHT. ATOM. Sapo aroma, U30TONBI. DIEKTPOHHAS
00o0JiouKa. DHEPreTMYecKue ypOBHHU, IMOAYPOBHU. ATOMHBIE

1.1 opbutamu, S-, p-, d-amemeHTBl. OCOOEHHOCTH pacHpeaeIICHHUS
AJIEKTPOHOB MO OpOUTANSIM B aToMax 3JIEMEHTOB IEPBBIX UYETHIPEX
NepUoAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB

12 ITepuonnueckut 3akoH u llepmoamyeckas cucTeMa XUMUYECKUX

snemeHToB J[.MI. MeHnneneeBa. CBsi3b MEPUOJMYECKOTO 3aKOHA U
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1.3

[Tepuoanueckon CHUCTEMBbI XAMUAYEeCKuX  anemeHtoB  JI.M.
MenpgeneeBa C  COBPEMEHHOW TEOpUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMU IIPOCTBIX M CIOKHBIX BEIIECTB IO TPyIIaM U

nmepuoaam. 3HaueHUE MNEPUOANICCKOI0 3aKOHA B PAa3BUTHH HAYKH

CrpoeHue BelecTBa. XUMHUYECKasl CBsSI3b. BUJIbI XUMHUUECKOI CBSI3U
(KoBaJIeHTHasi HEMOJSIpHAs U MOJISIpHAs, MOHHAs, METaJUInyecKas).
WNonbl: KaTHOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKON  CBs3u  (OOMEHHBII ¥ JIOHOPHO-aKIENTOPHBIN).

BopoponHast cBs3b

1.4

1.5

BaneHTHOCTE. QHGKTpOOTpI/H_IaTeHBHOCTI). CreneHb OKHUCIICHUS

BemectBa MONEKYISIPHOTO M HEMOJIEKYJSPHOIO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBa BEIIECTB OT THUNA KPUCTALIMYECKOU
pew€tku. IloHATHE O gAuCHEepcHBIX cucrtemax. VcTuHHBIE U

KOJIJIOMIHBIC PaCTBOPBLI. MaccoBas 10 BCUICCTBA B PaCTBOPC

1.6

1.7

1.8

1.9

1.10

Knaccudukanus Heopranmyeckux coeauHeHuil. HomeHnkiarypa

HCOPraHN4CCKUX BCUICCTB

Xumnueckass peakuus. Kiaccupukanus XUMHUYECKHMX peEaklUHuid B
HEOPraHWYECKON M OPTraHMYECKOW XUMHH. 3aKOH COXPAHEHUSI MacCChl
BEIIECTB, 3aKOH COXPAaHEHWs W NPEBPALLCHHUS DHEPIUM IIPU

XUMHUYECKUX PEaAKITUSIX
CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (HaKTOPOB

OOpatumble peakuud. XHUMHYECKOe paBHoOBecue. DakTophl,
BIIASIOLIE HA COCTOSAHHE XUMHUYECKOro pasHoBecus. [Ipuamun Jle

[HlaTense

Onekrponutrdeckas auccouuanusi. CUIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Cpez[a BOJHBIX PACTBOPOB BCIICCTB: KHUCJIaA, HeﬁTpaHBHaﬂ, meJI04YHasd.
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Peakniuu nonnoro oomMena

1.11

2.1

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

Heoprannueckast xumus

Hemeramel. [lomoxenne HemeramnoB B Ilepuoandeckoit cucreme
xumudeckux annementoB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
aToMOoB.  @Pu3MyYecKHe  CBOMCTBA  HEMETAIOB.  AJoTponus

HEMETaJIOB (Ha IpuUMepe KUCIopoaa, cepbl, hocdopa u yriaepoaa)

2.2

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, CEPHI,
azota, ¢ocdopa, yriepoaa U KpeMHHsI) U UX COCTUHEHUMN (OKCHJIOB,
KHCIIOPOJICOICPKAIUX ~ KUCJIOT,  BOAOPOJHBIX  COCIUHEHUH).

HpI/IMGHeHI/IG Ba)KHEHUIIINX HEMETAILJIIOB U UX COGI[HHGHI/Iﬁ

2.3

2.4

2.5

Meramnbl. Ilonoxenue wmertamwioB B llepuoguueckon cucreme
xumuyeckux 35eMeHToB J[.1. MenneneeBa. OcoOEHHOCTH CTPOECHUS
ANEKTPOHHBIX 000J04YEeK aTroMoB MeTayioB. OOmme Qunyeckue
cBoiicTBa MeTauoB. CIUIaBBI METAJUIOB. DJIEKTPOXUMUYECKUAN PsI

HaIpsKEHUM METaJUIOB

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATPUM, KaJIMid,
KaJIbI[UH, MarHui, aJlFOMUHHM, ITUHK, XpOM, JKEJe30, MEIb) M HUX
coenunennit. OO0mMe crnocodbl mojyuyeHus MetaioB. [Ipumenenue

MCTAJIJIOB B 6BITy N TCXHUKC

I'eneTnyeckas CBSA3b HCOPraHUM4YCCKUX BCUICCTB, IPHUHAMICKAIINX K

Pa3JIn4YHbIM KJIaCCaM

XUMHUS U )KA3HD

3.1

3.2

Ponp xuMum B OOECTICYEHHHM SKOJIOTUYECKOW, DHEPTreTUYECKON U
MUILEBOM 0€30MacCHOCTH, PA3BUTUU MeIULIMHBL. [loHATHE 0 HAYYHBIX

METOOax IMO3HaHHA BEUICCTB U XUMHUYCCKHUX peaKHI/Iﬁ

[IpeacraBinenuss 00 OOHIMX HAYYHBIX MPUHIHUIAX MPOMBIIUIEHHOTO
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3.3

MMOJIYUCHUA Ba)KHEHIIHNX BCIICCTB. YenoBek B MHPEC BCIICCTB H
MaTCpUAJIOB!: Ba)KHEHUIIINE CTPOUTCIIBHBIC MaTcpUuaJibl,
KOHCTPYKIIMOHHBIC MaTCpHraJIbl, KpacCku, CTCKIJIO, KCpaMHKa,
MaTCpuaiibl IJIA 3JICKTPOHUKH, HAHOMATCPHAJIbI, OPIraHUYCCKUC H

MUHEpPAIBHBIEC yI0OpEHUS

Xumusg U 3J0pOBbE  UEJIOBEKA: IMpaBWwia  KMCIOJIb30BaHUS
JIEKapCTBEHHBIX NPENaparoB, NMpaBujia 0€30MIaCHOIO HCHOJb30BAHUS

IIpCIIapaToB OBITOBOM XUMHU B HOBCCIIH@BHOﬁ KN3HHU
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIA YYEHHUKA

1. Pymutuc T'.E. Xumwms.10 xmacc: ydeOHUK st 001I€00pa3oBaTEIbHBIX

OpraHU3aAIUN: 0a30BbIN YPOBEHb
/T .E.Pymzutuc,®.I'.®ensaman/M. : IIpocsemnienue, 2021 r.
2. Pymutuc TI'.E. Xummsa.l1l xmacc: y4eOHUK It 0O11e00pa3oBaTeIbHBIX
OpraHu3alnn: 0a30BbIii YPOBEHb
/T".E.Pynzutuc,®.I". ®enpaman/M.: I1pocsenienue, 2021 r.
METOANYECKUE MATEPHUAJIbBI JJIA YUUTEJIA

-IloranoB B.M. Opranndeckas xumusi. Ilocobue s yuurteneit. M.,
IIpocsemenne,1976.

-IIBetkoB JI.A. IlpenogaBanue OpraHMYEecKOM XMMHHM B cpeaHel mikose. M.,
[Ipocsemienue, 1984.
-BanoBa P.I'., Ocokuna I'"'H. U3yuenune xumun B 9-10 knaccax: KHura s
YUUTENS. M., [Ipocsemenue, 1983.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
NHTEPHET

1.I1IOP

-OJEKTPOHHBIE YPOKM U TeCThl. XUMHUA B MIKoje. Pa3znuyHas TemaTuka.
-Buptyanshas XUMHYECKas nabopaTtopusi.
2. Pecypcni ceTu WHTEPHET

- https://ege.sdamgia.ru/?ysclid=11q9c7japs180252563
- https://foxford.ru/

72



		2026-02-04T11:50:35+0500
	Гудкова Ольга Федоровна




