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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero o0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DemepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOTPAMMBI CpPEIHEro OO0Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHblx B  DeAepaibHOM  rOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
denepanuy, pealu3yOMMX OCHOBHBIE 00pa3oBaTelibHbIC MPOTPAMMBI, U
OCHOBHBIX TMOJOXeHUN «CTparerun pa3BuTua BocnuTanuss B Poccuiickoi
Odenepanuu Ha nepuon a0 2025 roma» (Pacnopstkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIPEIACIICHUIO
oO1elt cTpareruu oOy4eHHsl, BOCIIMTAHUS U PA3BUTHS 00YyUaIOUTUXCS CPEJCTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenryaibHeie nojoxkenuss GPI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHus, PE3yJbTaTOB OOy4YeHHUS U TPeOOBAaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHWMHYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHOM  OpraHU3allvK, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HTalloM peaM3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHUCTEME XUMHUUYECKOTO OOpa3oBaHUs. OTU IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJloBeKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpUPOIHON cpede. Peamusyercs xummueckoe o0Opa3oBaHHe
00yyJarommxcs Ha YPOBHE CPEJIHET0 OO0Iero oOpa3oBaHUs CPEICTBAMU YUeOHOIO
npeaMera «XUMUS», COACP)KAHUE U TOCTPOCHHE KOTOPOTO OMNpPEACNICHbl B
nporpaMMe IO XMMHUU C Y4€TOM CHEeNU(UKH HAYKHM XUMHUH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOW >KM3HH OOIIECTBA, a TaKkXkKe C Y4ETOM
o0ImuX 1eled W TPHUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyk pojb B
COBPEMEHHOM IUBUIIM3AIMHU, B CO3JJaHUM HOBOM 0a3zbl MaTepUabHON KYJbTYpHI.
OnHa BHOCHUT CBOM BKJIaJa B (OPMHUPOBAHHE PAITMOHAIBHOTO HAYYHOTO MBIIIJICHNUS,
B CO3J]aHUE LIETIOCTHOI'O MPEACTaBIEHUS 00 OKpYXaroleM MHUpPE KaK O €IUHCTBE
IpUPOJBl M YeJoBeKa, KoTopoe (GopMuUpyeTcs B XMMHUU HAa OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOSHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TIPUMECHEHUSI.



TecHO B3aUMOAEUCTBYSI C APYTHMMHU €CTECTBCHHBIMU HayKaMH, XUMHS CTajla
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KyJIbTYpPbI, HEOOXOAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa W >KM3HU KaxkJI0ro wieHa oOmectBa. COBpeMEHHass XUMHsA Kak Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBleHAa HAa pEUICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUSI YEJIOBEYECTBA — ChIPHEBOM,
SHEPTEeTUYECKOMN, TUIICBOM, SKOJIOTUIECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM ¢ OOMMMM UEISIMU W NPUHLMIIAMH CPEAHEro OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (1011 kmaccrl, 0a30BbI ypOBEHD
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyJaronmxcsi, HEOOXOIMMYK0 MM JJId  BBIPAa0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, NPOJOJIKCHUS
00pa30BaHUsI B PA3IMUHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeaMera  «XuMus» SBISAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumusi» U «OOmIass ¥ HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA
3HAHUN MO0 HEOPraHWYECKOW XUMHU (C BKJIIOYEHUEM 3HAHUUM U3 OOIIeH XUMUM) U
opranndeckoi xumuu. OOpMUpPOBAHUE TAHHOW CHCTEMBbI 3HAHUN NPU U3YUYEHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOTooOpa3us
BELIECTB Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa conepxkanus KypcoB — «Opranunueckass xumusi» u «OO0mas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOI'0 TMOJXO0Ja K U3YYEeHHI0O Yy4eOHOro marepuaja u oO0ycJoBIIeHa
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHUEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPTraHUYECKUX
COCAMHEHHUM, a TakKe€ HAa YPOBHE CTEPEOXUMHUUYECKUX M JJIEKTPOHHBIX
OpeacTaBiIeHUd O cTpoeHuu BemlecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOAOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHHW. B Kypce OpraHu4ecko XWMHUU IOJIY4YarOT pPa3BUTHUE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIbHBIC
IPECTaBICHUS] O XUMUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHMS, O XUMHUECKON PEAKLINH.

[Tog HOBBIM yrJIOM 3peHUs B TMpeaMere «XuMmus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsl H3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
TEOPETHUYECKU MaTepuan MU (PAKTOJIOTMYECKHE CBEJIEHUS O BEIIECTBAX H
XUMHUeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeopraHuveckas
XUMUS» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAuYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX TMO3UIINM,



rIy0)Xe TOHATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 OOBSACHAIOIIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUK O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a4 TAKKE O XHUMHYECKHX PEAKLUUIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX NpOTEeKaHus nononHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMHU COJICpKaHUS, HMEIOIHNMU KyJIbTYPOJOTMYECKAM U MNPUKIATHOU
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT TOHHMAaHHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUUYECKOU
JESTEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKHUX MPUIIOKCHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH HMH(OpMaLUIO U
OPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PEUIECHUS WHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTANILHBIX HMCCIEA0BATENIbCKUX 3a/1a4d. B 1enom cojepkanue yueOHOTro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ HM3Yy4YEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0O0Y4YarOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI i TMTOHUMAHUS
dbunocopckux uaeh, TakMx Kak: MaTepualibHOE €JIMHCTBO HEOPTraHWYECKOro U
OpraHUYEeCKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MYTEM OHKCIEPUMEHTA U
pelieHusT TMPOTUBOPEYMM MEXAy HOBbBIMU (haKTaMU U TEOPETHUUYECKUMHU
MPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUHU DKOJIOTUUYECKUX MPoOIieM, a
Tak)ke Mpo0JeM cOepexeHUs IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUU U MaTEPUAJIOB.

B nnanme pemenus 3amady  BOCHMTAHUS, Pa3BUTUS M COIMATIU3AIUU
oOydJaronxcsi MPUHAThIE MPOrpaMMON MO XUMHHM TOAXOAbl K OMNpPEeeTICHUI0
colepKaHUsT M TOCTPOCHUSI TpeAMeTa TMpeaycMaTpuBaroT GOpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUM, HMEIOMUX O0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BHUJOB JIESITEIBHOCTH: pELICHUS TMpoOsieM, TMOWCKa, aHalu3a W
00paboTku nHPopMaIK, HEOOXOIUMBIX JJIsl IPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B nmnpakTtuke mnpenojaBaHus XMMHHM KakK Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00111er0 00pa30BaHusl, MPU ONPeAeSICHUN
COJIEPKATEIIbHOM XapaKTEepPUCTUKU LIeJIe HM3y4YeHUs MpEeaMEeTa HalpaBICHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MHPHU3HAETCS (DOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOAUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K OINPEACIEHUIO LEJNEH H3y4YeHUs
MpeaMeTa SIBJISIETCS BIIOJIHE ONPaBJAAHHBIM.



CormacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMHU IEJSIMU W3y4YEHHUS TMpeaMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIlIEH
COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOW
JeXaT KIIOYeBbIe MOHATHS, (yHIaMEHTAIbHbBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAaHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEM
WX Pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYUYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMUYECKHX PEaKIMi, HEOOXOAMMBIX IJIsi MPUOOpPETECHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIIECTB W XUMHUYCCKHUX SBJICHUH,
UMEIOIIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUEM TMPaBHII
0e301macHOro o0panieHus ¢ BEIeCTBAMU.

Hapsiny ¢ atuMm, copepxaTenbHas XapaKTepUCTUKa 1eJIed U 3a1a4 U3ydeHus
peaMeTa B IporpaMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHUCTEME CpellHero oomiero oopazoBanusi. CeroaHs B
MpPENoaBaHNM XWUMHUU B  OONBIIEH CTEMEHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHHUS OOydYeHHUs, OPHEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTEIbHOM OpraHU3allid, BIAJCIONIETO HE
HAOOpOM 3HaHWU, a (YHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHUW W TMPUMEHEHUS UX B PEaJTbHOU KU3HH
JUTS PEIICHUs TPAKTHUECKUX 3a7ad.

B cB3u ¢ 3TUM mpu U3yyeHUU TMpeaMeTa «XUMHUS» JTOMHUHHUPYIOLIEe
3HAYCHUE MPUOOPETAIOT TAKKE IENIN U 33]1a4H, KaK:

ajanrtanus o0y4yarounxcs K YCJIOBUSM JWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dopMupoBaHHEe  WHTEIIEKTyaJllbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CHUTYAIIUSX, CBSA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dopmupoBaHre y OOy4yaroOUIMXCs KJIFOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHHUBEpPCAJIbHOE 3HAYEHUE [UJIS Pa3JIUYHBIX BHJIOB
JeSTEeILHOCTH: PENICHHs MpoOJieM, MOrcKa, aHaanu3a U 00padoTKu MHGPOpPMAIINH,
HEOOXOAMMBIX I TPUOOPETEHUs OIbITa JEATeILHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHWM XHMHH, a TaKXe JUII OLECHKH C TO3WIUN
AKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XHMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pPa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH 00yUaIOIMXCA: CIIOCOOHOCTH CAMOCTOSATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHUH C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOMCKA U aHaiu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUU XUMHUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAaTEIPHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydaromuxcs yOexAEHHOCTH B TYMaHHUCTUYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW PO B PENICHUH TIOO0ATBHBIX MPOOIeM
pPalMOHAIIBHOTO MPUPOIOIOIH30BAHUS, TOMOJHEHUS HEPTETUUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHUS OIMbITA
WCIIOIB30BAHUS TIONYYCHHBIX 3HAHWM IS TPUHSATHS TPAMOTHBIX DPEIICHUH B
CUTYAIUIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOnoMm maHe cpemHero oOmiero oOpa3oBaHUs YYEOHBIA MpeaMeT
«Xumus», u3lydaeMblii Ha 0a30BOM ypOBHE, SIBIISETCA 00s3aTE€IbHBIM YYCOHBIM
MIPEAMETOM.

OO0mu1ee yncino 4acoB, OTBEIEHHBIX VISl U3YUYCHUSI XUMHUH, HA 0230BOM ypOBHE
cpenHero ooOmiero oopasoBaHusi, cocrasiser 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heenio).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHMYecKold XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOECHHSI OPraHMYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE M0JI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYEeCKUX BeUIeCTB. l'omosiorus, wusomepus. XUMHUYECKas CBA3b B
OpPraHUYECKNUX COCIMHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHUYEcKUX BemiecTB. HomeHkmarypa
OpraHMYEeCKUX COEJIMHEHHHM (cucTeMaThueckas) M TpUBHAIbHBIE Ha3BaHUS
BaXHEHIINX MPEACTAaBUTENEN KIAaCCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJAbl HM3Y4YEHMS BEIIECTB W WX IPEBpAIICHUI:
O3HAaKOMJIEHHME ¢ oOpa3laMH OpPraHMYEeCKUX BELIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJIETMPOBAHHE MOJIEKYJ OpPraHMYECKUX BEILECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALICHUI0 OPIAaHUYECKUX BELIECTB
IIpYU HarpeBaHuu (TU1aBJIEHUE, OOYIIIMBaHNUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHM psAd. MeraH u 3TaH —
OpOCTEHIINE NPENCTABUTENN AJIKAaHOB: (PU3NYECKUE U XHMHUUYECKUE CBOWCTBA
(peakuuy 3aMeIleHUs UM TOPEHHs), HAXOXKIACHHE B IPUPOAE, MOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psii. DTUIEH U NMPONUIEH —
OPOCTEUIINE MPEICTABUTENN QJIKEHOB: (U3MUECKHME M XUMHUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHMUSA, TAJOICHUPOBAHMS, THIpaTallMid, OKHUCICHUS U
NOJINMEPHU3ALNH ), TIOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIUe
XUMUYECKUE CBOWMCTBa (peakuus noiaumepusanuu). [lomyyeHue CHHTETHYECKOTo
KaydyKa U pE3UHBI.

AJNKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHI psil. ALIETHIIEH
— MPOCTEHIIMIA NTPEeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (U3MYecKue WU
XUMUYECKHUE CBOMCTBA (pEaKMU TMAPUPOBAHUSA, TaJOT€HUPOBAHUS, TMIpaTalliH,
TOpPEHMUS), OJTyYE€HUE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoenue, ¢u3NUeCKue U XMMHUYECKHE CBOWMCTBA
(peakuuu raJoreHMpOBAHHUS U HUTPOBAHUSA), MMOIYYEHUE U IPUMEHEHUE. T0nyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue — ceoucmea  (peaxkyuu
2aN02EHUPOBANUA U HUMPOBAHUs), NoAyuenue u npumerenue. TOKCUUYHOCTb



apeHoB. ['eHeTnmueckasi CBsI3b MEXKAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMH K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHple MCTOYHUKH YTIEBOAOPOIAOB. I[IpupoaHbBIl ra3 W MOIyTHBIE
Hedrsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEePTH:
NEpPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKuil), mnuposm3. I[IpoaykTsi
nepepaboTku HEPTH, UX MPUMEHEHHE B TIPOMBIIUICHHOCTH U B ObITY. KamMeHHBII
YTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJIBl M3y4YE€HHUs BEIIECTB WU MUX MPEBPALLCHHIA:
O3HAaKOMJIEHHE ¢ oO0pa3laMy IUIACTMACC, KaydyyKOB U PE3UHBI, KOJUJICKIIUU
«Hebts» ®  «Yromp», MOJENHPOBAHWE  MOJIEKYJ  yIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuud (Macchl, 00BEMAa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTAa PEAKLIHUM 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 MUCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue oprannyeckue coeIMHeHUs

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHOA W 3TaHON: CTPOEHHUE,
¢u3znyeckue M XMMHYECKHME CBOWCTBA (peakUMHW C AaKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BonopoaHbie CBA3M  MEXKAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBME METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBHL. ~ ODTWICHIJUKOIb W  [JHMIEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, Ka4eCTBEHHasl peakiisi Ha MHOrOaTOMHBIE CHUpThI). [leficTBue Ha
opraHus3M yenoBeka. [[puMeHeHne rmuuepruHa U TUIICHTITUKOJIA.

®deHos:  CTpOEHHE MOJICKYJIbI, (QU3MYECKHe UM XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenomna.

Anbaerugpl U kemowuwvl. DoOpManbAETUN, alETaIbJCTUJl: CTPOCHHUE,
dusznyeckue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIUN), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTHI: CTpOoeHHE, (hU3NUecKrue U XMMHUUYECKHue CBOMCTBa (CBOMCTBA,
oO1ue /Ui Kjacca KUCIOT, peakius 3Tepudukanum), noJydyeHue U NpuMeHeHue.
CreapuHoBass M OJICMHOBAsl KHUCIIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHCJIOT. MblIJIa KaK COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxuble »(QUpPbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.



VYrneBonmpl:  cocrtaB, KiacCcU(UKAuUs ~ yriaeBogoB  (MOHO-, JU- U
noyicaxapuabl). ['7oko3a — MpoCTeHuii MOHOCAaXapul: OCOOCHHOCTUA CTPOEHUS
MOJICKYJIBI, (U3WYECKHEe W XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
rugpokcuoMm meau(ll), okuciaeHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHE TJIOKO3bI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas posb. @otocunate3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHbie noiuMmepsl. CTpoeHue Kpaxmana u
newonos3bl.  du3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THIPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCHEepUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
MPOBE/ICHNE, HAOIIOACHUE W ONMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHWE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcugom ™menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACKHCTBUE TJUIEPHHA C
rugpokcuoM meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wmenu(Il), B3aumomeicTBUE Kpaxmana C HOAOM),
MIPOBEICHHE MPAKTHIECKOW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOMHOTO BEIMICCTBA MJIM MPOAYKTA PEAKIIUU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOJIHBIX BEIICCTB HIIA MTPOTYKTOB PEAKIINN ).

A3zoTcozepkalue OpraHu4ecKue COeIMHEHHUSL.

AMMHOKHCIIOTHI Kak am(pOTEepHbIE OpraHUYecKue coequHeHus. dusnyeckue
M XUMHYECKHUE CBOMCTBAa aMHUHOKHUCJIOT (Ha MpuUMepe riuiuHa). buonorunueckoe
3HAYCHWE aMHHOKHCIIOT. [lenTumpl.

benku kak npupomHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIIN3, ICHATYpAIlsl, KAYeCTBEHHBIC PEeaKINU Ha OCIIKH.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
HaOJIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalUs OCIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OEIIKOB.

BrbicokoMosiekyJisipHbIe COeTMHEHUsI

OCHOBHBIE TIOHSITHS XWUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MTOJTMMEPU3AITUS ¥ TIOJTMKOHICHCAITHI.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EH IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kiacce OCyIIECTBISETCS 4Yepe3 HCMOJb30BAHUE Kak OOIIHUX ECTECTBEHHO-
Hay4YHbIX TOHSTUM, TaK W TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTACIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' O LIUKIIA.

OO0mire ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, T€OpUs, aHAIIU3, CUHTE3, KilacCU(puKalus, MepUuoJUIYHOCTh, HAOIIO/ICHUE,
M3MepeHne, SKCIEPUMEHT, MOJICTTUPOBaHUE.

dusuka: wmaTepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHo€ COCTOSHHE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €MHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIBI, MOJE3HbIE MCKOIMIAeMbIE, TOTUIUBO,
pecypchl.

TexHoyOTUs: TUIIEBBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOIO THUTAHMUS,
MOIOILUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTbl, MaTeprualbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XWMHYECKUI 31eMeHT. AToM. Snpo aroma, H30TONbL. DJIEKTPOHHAs
000110YKa. DHEPreTUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaIIKsI aTOMOB.

[Tepuoanueckuit 3akoH u [lepuoanyeckas cucreMa XMMHAUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NEpUOIMYECKOTO 3aKOHA U [leproguyeckon cucTeMsl
xumudeckux siaeMmeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOHCTB XHMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIMIaM U TEPHOJIaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBSI3b. BHUIAbl XHUMHUYECKOH CBSI3U
(KkOBaJIEHTHasl HEMOJSpHAs W NOJISIpHAs, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XMMHYECKOW CBsI3W (OOMEHHBII H JOHOPHO-
akIenTopHeli). BomoponaHas cBs3b. BalleHTHOCTb. JIEKTPOOTPUIIATEIBLHOCTD.
Crenenp okucieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTHE O nHUCHEPCHBIX cHUcTeMaX. VICTUHHBIE M KOJIJIOMJHBIE pPAacTBOPHI.
MaccoBas 101 BEIIeCTBa B paCTBOPE.

Kiaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. ['‘€eHeTMYecKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
NPUHAJIEKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas  peakmusa.  Krnaccudukamuss  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW U OPraHMYeCKONM XUMHUU. 3aKOH COXPAHEHHUsI MacChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUN TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX ¢akTopoB. OOpaTumMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSAIOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jlelllarense.

Dnextposutuyeckas auccounanus. CunapHble U cinalblie aneKTponuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJAs, HEUTPAJIbHAS, IETOYHAS.

OKUCANTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YE€HHUs BEIIECTB WU UX MPEBpAILCHHI:
nemoHcTpauus Tadnun «llepuoanueckas cucreMa XUMHYECKUX 3jieMeHTOB [l 1.
MeHnneneeBay, U3ydyeHHUE MOJENICH KPUCTAIIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHCaHUe JEMOHCTPALMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAIBHOTO HWHIMKATOpa, pEaKIUM HOHHOIO OOMEHa),
MIPOBEICHHUE MPAKTUYECKON paboThl «BiusHue pazanuHbix (PaKTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKLIUI.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMAM XUMHYECKMX pEaKkIUd, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUEThl C MCIOJIB30BAHHEM IIOHSTHUSA «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiel.  [lonmoxenne HemerauioB B Ilepuoandeckoil  cucreme
xuMuueckux snmemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusnueckrue CBOMCTBA HEMETANIOB. AJUIOTPONHsS HEMETauIoB (Ha MpUMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMUYECKUE CBOMCTBA BAaXKHEUIIUX HEMETAJUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHSI) U UX  COEAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUM ).

[IpuMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCIUHEHUM.



Meramnsl. I[lonoxenne MerawioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0YEK
aToMOB MeTayioB. O6mme ¢uzndeckue cBoiicTBa MeTayioB. CIiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN ALl HANPSHKEHUI METAIIIIOB.

XHWMUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPHH, KaWi, KaJIbIUH,
MarHuii, allFOMUHUM, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHCHUMA.

O6mue cnocoObl MojgydyeHus MetaioB. [IpumeHeHue MeTamuioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALLCHHI:
M3yYCHHE KOJUIEKIUM «MeTalibl M CIUIaBb», O0pa3lioB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a7a4, HaOJI0JEHUE U OINUCAHUE JEMOHCTPALMOHHBIX WU
1a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUH HA KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) TPOIYKTOB PEAKIIUH, €CITU OJTHO
U3 BEILIECTB UMEET IMPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B o0ecrieueHHH IKOJOTUYECKOM, PHEPreTUUYECKON U TMUIIEBOM
0e30MacHOCTH, Pa3BUTHU MeAUIMHBL. [lOHATHE O HAay4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIHM.

[IpencraBinenuss 00 OOUMX HAYYHBIX MPUHIUNAX [POMBIIUIEHHOTO
MOJTYyYECHHUS BAXKHEHIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKdh, CTEKJIO, KepamuKa,
MaTepUasbl g 3JEKTPOHUKH, HAHOMATEpHalbl, OPTAHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMus W 3J0pOBbE YEJIOBEKA: IPaBUJIa MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIL30BAHUS MIPEMapaToB ObITOBOM XUMHUU
B IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXnpeaIMeTHbIX  CBsi3ed  MpU  HM3y4YeHMH OOIed U
HEOpraHM4eckor XumuM B 11 Kitacce oCyllecTBIsIETCA Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATUW, TaK W TOHATUN, SBISIIOUIUXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEeHHO-HAyUHbIE MOHSATHSA: HAy4HbIH (PakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilaccuUKalKs, MNePUOAUYHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, N3MEPEHUE, SIBJICHHUE.



®usuka: MaTepus, SHEpPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00bEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (DU3MUYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHum3M, OJKOCHUCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypCHlI.

TexHoyorus: XMMUYECKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILECBAs
MPOMBIIUICHHOCTh,  (papMarieBTHUeCcKass  MPOMBINLJIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IPENapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MATEPHAJIOB,
ANEKTPOHHASI NPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJAHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSI K PeE3yJbTaTaM OCBOECHUS
oOyyaroImMuMuUCId TpPOrpaMM cpeaHero oomiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHBIM U MOpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOW st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CPEIHEro OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEILHOCTHBIN MOIXO.

B cooTBeTcTBUHM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MNpeAMETa «XHUMHS» Ha YPOBHE CPEAHErO
oO1ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISAIONINE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUUCKOM TPaKIAaHCKOM HIASHTUYHOCTH —
FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAETICHHUIO;

HaJU4Yue MOTHBAIIUU K O0y4YCHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, MPUCYIIUMHU LIEJIOCTHOMN
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3YJBTaThl OCBOCHHS MPEIMETa «XHUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSMH
U UuJeajaMyd POCCHUHCKOr0 Tpa)xJaHCKOTO OOIIECTBAa, MPUHSTHIMH B OOIIECTBE
HOpMaMU U  TpaBWIaMU  TOBEJCHHS, CHOCOOCTBYIOIIMMHU  MpoOIeccam
CaMOIIO3HAHUS, CaMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
o0yyarommxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbBITA [MO3HABATEIIBHOM M MPAKTUUYECKON AeSTEILHOCTH
oOydJaronuxcs Mo peajiv3alu NPUHITHIX B OOLIECTBE IIEHHOCTEHW, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHMS 00YUYaIOIIMMHUCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00sI3aHHOCTEMH,
YBOXKECHUSI K 3aKOHY U TTPABOIOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax W NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH TMPU CO3IaHUHU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUIOB YUEOHOU NEATeTbHOCTH;

2) NaTPUOTHU4YECKOT0 BOCTINTAHUA:

[[ECHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HAaCIEIUIO
OTEUECTBEHHOU XUMUMU;

yBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU IIPAKTUUYECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKH €CTh PEe3yJbTar
JUIMTEIBHBIX ~ HAOMIOJEHUN, KPOIMOTIUBBIX  HAKCHEPUMEHTANIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YYE€HBIX U MPAKTUKOB;

UHTEpECa M TO03HABATEIbHBIX MOTHBOB B IOJYYEHHH M TIOCJIEAYIOLIEM
aHanu3e MHQPOPMAIMA O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM OTEUEeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEIECHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIACHUE U TOCTYIKU CBOMX TOBAPHUILIEH C
NO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX
MOCTYIKOB,;

4) gpopMupoOBaHMS KYJIbTYPBbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro M 0Oe30MacHoro ooOpasza JKU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOMICHHUS K COOCTBEHHOMY (H3MYECKOMY U
MICUXWYECKOMY 37I0POBBIO;

cOOMNIO/IeHUsI TpaBUil Oe30MacHOro OOpallleHus C BEUIECTBaMU B OBITY,
MOBCEAHEBHOM )KM3HU U B TPYJOBOM JIE€ATEILHOCTH;

NOHUMAHMUSl 1LEHHOCTH TpPaBWJl HHAUBUAYAIbHOTO U  KOJUIEKTUBHOIO
0€30macHOTO MOBEICHHS B CUTYAIIUAX, YTPOKAIOMINUX 3/TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TOCJICACTBUN U HENPUITUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS
AJIKOT0J15, HAPKOTUKOB, KypEHUS);

5) Tpy10BOI0 BOCIUTAHMSI:

KOMMYHUKATUBHOW  KOMIETEHTHOCTM B  y4€OHO-HCCIIEIOBATEIIbCKOMN
NEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX  BHAAX
NeSITEbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PpELICHUHM MPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEeHHIO Mpodeccruil pa3inyHOro pojaa, B TOM
YUCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM 11O XUMUH;

YBAXKEHUS K TPYLY, JIIOJSIM TPYyAa U pe3yjabTaTaM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJbHOM TpaeKTOpUU
oOpa3oBanusi, Oymymield npodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00LIECTBA;

6) 7K0JI0TrN4eCKOro0 BOCIIMTAHUS:

AKOJIOTHYECKU II€J€CO00Pa3HOr0 OTHOIICHUS K TMPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHUSl TJIO0ATBLHOIO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS
JKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JOCTWXKCHUM XUMHUH IS
peLIeHUsT BOIPOCOB PAlMOHAIBHOI'O MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEOPUATHS JCHUCTBUM, MPUHOCSIIIMX BpEIl  OKPYKAOLIEH
IPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUsITHBIE SKOJOTHYECKUE
IIOCJIEACTBUSA PEANTPUHUMAECMBIX JEUCTBUM U IIPEIOTBPALLATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa JESITETbHOCTH JKOJIOTUYECKON HAIMPABJICHHOCTH, YMEHMUS
PYKOBOACTBOBAaTbCA MMM B IIO3HABAaTEJIIbHOM, KOMMYHUKAaTUBHOW U COLMAIIBLHOU
IPaKTUKE, CIOCOOHOCTH ¥ YMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUs CHeNUPUKA XMMHUH KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBAHWUM PANMOHATFHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH IIEJIOCTHOTO
NpeCTaBICHUS 00 OKPYXaIoIeM MUpE KaK O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  OCO0OM 3HAYUMOCTHM XHMHUHM JUIsl COBPEMEHHOU
UUBWIM3ALMU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOWUYHUBOI'O Pa3BUTHS YEIIOBEYECTBA — CBIPHEBOW, SHEPreTUUYECKOU, MUILIEBOM U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOSCIEYCHUH YCIOBUN
YCHEUIHOTO TpyJda U OKOJOTMYECKH KOMMOPTHOM IKU3HU KakJAOro dJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TIPAMOTHOCTM: IIOHMMaHHUs CYLHIHOCTH METOJIOB
MMO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BATh



HoJTyyaeMble 3HaHUA Ul aHaIM3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEero Mupa u
MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUSI 1eJIaTh 00OCHOBAaHHBIC 3aKITIOUEHUS HA
OCHOBE Hay4HbIX (AKTOB M MMEIOLIIMXCS JaHHBIX C LEJIbI0 MOJXy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS MJis
pelieHus mpodyieM B peabHbIX KU3HEHHBIX CUTYAIHIX;

UHTEpPECa K NO3HAHUIO U MCCIIE0BATENbCKON JEATEIBHOCTH;

FOTOBHOCTU U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C JKU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpEca K 0OCOOEHHOCTSIM TpPyZa B pa3iN4HbIX cepax NpohecCHOHATBbHON

NEeATEIbHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XHUMHS» Ha
YpOBHE cpeAHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JuIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOyYaArOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa | CIHCHU(PUKY METOIOB ITO3HAHUSA,
MCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwisi, BEIIECTBO, DHEPIHsl, SBICHHE,
mpoliecc, CUCTeMa, Hay4YHBIM (akT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOII0/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NelcTBHs (TO3HABaTEIbHbIC, KOMMYHHKATHBHEIC,

peryJISITUBHBIC), obOecrieynBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH ¥ COIUATIbHON KOMIETEHITUN 00yJaronInxcs;
CIIOCOOHOCTH o0yyaronmxcs WCIIOJIB30BATh OCBOCHHBIC

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC yUeOHbIC
JIEUCTBUS B IO3HABATEIIBHON U COLMAJIBHOU MTPAKTHUKE.

MeranpeaMeTHbIE PpE3YyJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U  PEryJISITUBHBIMU
JICMCTBUSIMU.

OBJaanenne YHUBEPCAIbHbIMHA y4eOHBbIMH MO3HABATEJIbHBIMU
JNEeUCTBUSIMHU:

1) 6a30BbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJM3UpOBaTHL  MpoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENCNATh LEIU JEATEIIBHOCTH, 3aJaBas IapaMeTpbl U KPUTECPUH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISATh XAPAKTECPHBIE MPU3HAKU MOHATUA U YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHS JJIs1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IS KIAcCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUN;

YCTaHABIIUBAaTh IPUYUHHO-CICJICTBEHHBIE CBA3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHbBIC, IIO
aHAJOTUU), BBISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPAZOBBIBATH MOJIEIILHBIE IIPEICTABICHN — XUMHUYECKUI
3HaK (CMMBOJI) OJJIeMEeHTa, XuMudeckas (opmysia, ypaBHEHHE XHMHUYECKOU
peaKkuuy — TMPU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKHX 3a]ad,
IIPUMEHATh HAa3BAHHBIE MOJEJIbHBIC MPEICTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAyYHOT'O ITO3HAHMS BEIIECTB U XUMHYECKUX
peaKIuii;

(opMyIMpOBATH LN U 3a/1a4U UCCIET0BAHMS, UCIIOJIb30BaTh IOCTABICHHbIE
U CaMOCTOATENBHO C(OpPMYJIMPOBAaHHBIE BONPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyJIHpPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEAOBATEIIbCKOM U MPOEKTHOM
NEeSATENbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUICHUS IPAKTUUYECKUX 3aJad, NPUMEHEHUIO Pa3JInYHbIX
METOJI0B ITO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HWHMopmanuu (Hay4dHO-
MOMyJIApHAas JIMTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHaMM3upoBaTh WHGOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HETPOTUBOPEYNUBOCTH;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PAa3IMYHBIE METOJbI MPHU MOHUCKE U
orOope wuH(poOpMannu, HEOOXOTUMOM [ BHINOTHEHHS Yy4eOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

OpUOOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBleHUs
nH(popmanuu (cxemsl, TpaduKy, IUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIBb30BaTh HAy4yHBIM $A3BIK B KadecTBE CpeAcCTBa Mmpu pabore ¢
XUMHUYECKOM HMH(pOpMaIUeil: NpUMEHATh MEXIpeAMeTHbIe (pusnueckue u
MaTeMaTHYeCKHE) 3HaKH U CUMBOJIBI, (PopMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEACTBA
HarJIsJHOCTH.

OBiageHne yHMBeEpPCaIbHBIMH KOMMYHMKATHBHBIMHU AEHCTBUAMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B XOJ€ AUaIOora u/uin
JUCKYCCUHM,  BBICKa3blBaThb  HAEH, (OPMYJIUpOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yJbTaTOB I103HABATEIBHOW JAESATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, peajnu3aluid y4eOHOro MpoekTa u (popMyJIUpOBaTh BBHIBOABI
0 pe3yJjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COIJIACOBaHMS MO3ULMI B
X0J1e 00CYXACHUS U 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAIbHBIMH PeryJissTHBHBIMH J1eHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBaTh W OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NESTENIbHOCTh, ONpenesss €€ Lenu W 3aJauyd, KOHTPOJMPOBATH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH TpEIaraéMblii aJIrOpuT™M JACUCTBUN TpHU
BBITIOJTHEHUH Y4YeOHBIX W HCCIIEIOBATEeNbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (dekTuBHBIA croco0 WX pelIeHUuss C Y4YETOM TMOJYYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEU JIEATEIHOCTH HA OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKHU.

HNPEAMETHBIE PE3YJbTATDBI
10 KJIACC

[IpeameTHble pe3yiabTaThl OCBOEHUs Kypca «OpraHuyeckas XUMUD)
OTPAKAIOT:

c(OpPMHUPOBAHHOCTh  MPEJCTABICHUN O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAy4YHOW KAapTUHBI MHUpPa, POJU XHMHUU B IIO3HAHUU SIBJICHUU



Opupoasl, B  (OPMUPOBAHWUU MBINUICHHS W  KyJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSl pEIIEHUS TPAKTUYECKUX 3a]1a4
U SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOIAHOU
cpene;

BJIaJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBONOJIATAIONIME TOHSTUS (XUMHYECKUA SJIEMEHT, aToM, 3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEILHOCTh, XUMUUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YINIEPOJIHBIA CKeNeT, (PYHKIMOHAIbHAS TPYIIa,
paauKai, u30MepUs, H30Mepbl, TOMOJIOTUYECKHUIN psAJl, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCJIOPOA U a30TCOJIepXKalUe COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUS); TECOPUHM U 3aKOHBI (TEOPHUST CTPOCHUS
opranunyeckux BemniecTB A. M. byTiepoBa, 3akoH coXpaHEHMs] MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE MOHUMAHHMS MPUUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUU, (PAKTOJOTUUYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU W
0€e301acHOM HCIIOJb30BAHUM BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY U
NPAaKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMI BBISIBJIATh XapaKTEPHBbIC MPU3HAKU TMOHSTHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUIUE MOHATHUS TPU
ONMCaHUH COCTAaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COECTMHECHHUII;

c(hOpMHPOBAHHOCTh YMEHHH HCMOIb30BATh XUMHUYECKYIO CHMBOJHUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYeCKUX BEIIECTB W YpPaBHEHUHW XUMHYECKUX PpEaKIUH,
U3TOTaBIIMBAaTh MOJIENIM MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpPraHMYECKHUX BEIIECTB 10 HX COCTAaBY M CTPOCHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpynne CcOequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaThb WM Ha3BaHUS IO
cucremaruyeckoi HomeHknarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBHBIC
Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIUJIEH, alleTUJICH,
ATUJICHTJIMKOJIb, TIULEpUH, PeHos, (popManbaerus, aneraibIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBASI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIINH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNIATh BHABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIEC U KPATHBHIE);



c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSTHh TOJIOKEHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. Bytnepoa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapakTepu30BaThb  COCTaB, CTPOCHUE,
dusznyeckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTABUTENECH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, NPOIMWJIEH, alleTUJIEH,
Oyraauen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, 3TAHOJI, ATUJICHIJIUKOJb,
rUIepuH, (eHos, aleTalbAeTul, MypaBbUHAsT M YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxmaJl, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKlIHil ¢
HCIIOIB30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHUSI XapaKT€PU30BATh UCTOYHUKHU YTJIEBOJOPOIHOTO
CeIpbsi  (HeTh, NPUPOIHBIM Ta3, Yrojb), CIOCOOBI HUX TEpPepadboTKH U
IPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMON 3HAaHMH 00 OCHOBHBIX
METOJ[aX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHUH BEIIECTB U
XUMUYECKUX SBICHUM (HaOt0IeHne, N3MEepEHne, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEHIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUiia MOJb30BAHUS XUMUYECKOM
MOCY/IO ¥ JIa0OpaTOpPHBIM O0OPYIOBAaHHWEM, a TaKXKe MpaBuja OOpaImieHHs ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU MO BBIMOJHEHHUIO JTA0OPAaTOPHBIX
XUMUYECKUX OMBITOB;

c(OpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUH
AKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKUX BELIECTB MPHU HAIPEBaHUU, TOTYUYEHUE
ATUJIEHA M M3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPraHUuYECKUX
BEILIECTB, JICHaTypalus OCJIKOB NpPU HArpeBaHWU, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKH O€30MAaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM OOOpPYAOBaHUEM, TPEIACTABISATh PE3YJIbTAThI
XUMUYECKOTO SKCIEpUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(dopMaIuio, TMOIy4yaeMyl U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
nHpopmaruu, UHTEpHET U IpyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
11eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIEISX
COXpPAHEHUSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MNPUPOIHON Cpeibl, OCO3HABATH
OTIaCHOCTb BO3JICHCTBUS Ha JKMBBIC OPraHU3MBI OINpPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMbIca mokazarens I[1JIK, moscHATe Ha mpumepax CIOCOOBI
YMEHBIIIEHUS W TPENOTBPAIICHUS WX BPEJHOTO BO3JCHCTBUA Ha OpPraHU3M
YyeJIoBeKa;

JUIS OOYYaroNIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHE
NPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IT03HAHWS BEIICCTB U
XUMUYECKUX SIBICHMIA;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOY4YalOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XuMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHuyeckas
XAMUSD OTPaAXKAKOT:

c(hOpPMHPOBAHHOCTh  TPEJACTABICHUNA: O XUMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KApPTUHBI MHpa, POJIM XUMHUUA B TIO3HAHWUU SBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHUS TPAKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U MPHUPOIHON
cpene;

BJIaJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHYECKUM JJIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIC OPOWUTAM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIN OO0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAs, META/NINYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKast pelIéTKa,
TUNBl ~ XUMHUYECKUX  pEaKIMi, PacTBOpP, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,
AJICKTPOJIUTUYECKAS JUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiMu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJICKTPOJIUTUYECKOW AUCCOUMalnM, nepuoandeckud 3akoH [[. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUSA W MPEBPALICHUSI SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJMYCCKUH SI3bIK XUMHUH,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (haKTOJIOTMYECKHE CBEJCHHUSI O CBOMCTBAX,
COCTaBe, MOJIyUYeHUU U 0€30MacHOM MCIOJIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOU JICATEIIBHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUI BBISBJISATh XapaKTepHblEe NMpPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAaHUH HEOPTAaHNYECKUX BELIECTB U MX MPEBPALLCHUN;

c(OpMHPOBAHHOCTh YMEHHUH HCMOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JJIs
cocTaBieHus (HOpPMyJ BEIIECTB U  YPaBHEHUH  XUMHUYECKUX  PEaKIIUM,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHabHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYeCKUX BelEeCTB (yrapHblid ra3, yrJeKHUCIbI ras, aMMHaK, TaméHas
U3BECTh, HETall€Hasl U3BECTh, MUThEBAS CO/A, IUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OIPENENITh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METAJUIMYECKas, BOAOPOJIHAS) B COCIMHEHUSX, TUII
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAsA, METAININYECKAs), XapaKTeP Cpelbl B BOAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB MO MX COCTaBy K OMNpEAeNIEHHOMY Kiaccy/TpyIiie
COCIMHEHHM (TMPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbI, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PAaCKpBIBATh CMBICI IEPUOAMYECKOro 3aKoHa /.
N. MenpeneeBa u AEMOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHYECKUX 3JIeMeHTOB |—4 mepuonoB Ilepmoandeckon CHCTEMBI
xuMuueckux anemeHToB J[. M. MenneneeBa, MCHojib3ysi MOHATUS «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHEHUU
110 nepuogaM u rpynnam llepruoanueckor cucremMbl XUuMHYECKUX 31eMeHTOB [l. H.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHME
XUMHAYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKIAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXAY HEOPraHWMYECKUMH
BEILIECTBAMU C IMOMOLIBIO YPAaBHEHN COOTBETCTBYIOINX XUMUYECKUX PEAaKLUN;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKHUE PEAKIUU IO
pa3IMYHBIM IMPU3HAKAM (YUCIY M COCTaBY pPEarupyrollyX BEUIECTB, TEINIOBOMY
s ¢ekTy peakiuu, U3MEHEHHUIO CTETeHEeW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peakilMy, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUM COCTaBJISATh YPABHEHMS PEAKIMN pPazTUUHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS PEaKIMil MOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBUS, P KOTOPBIX 3TH PEAKIMU UIYT A0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEaKUUH, MOATBEPKIAAIOIINE
KAUECTBEHHBIA COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaClO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(OpMHPOBAHHOCTh yYMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS JEKTPOHHOrO OasiaHca
ATHUX PEAKIIH;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMy OT Pa3IUYHBIX (PAKTOPOB; XapAKTEP CMEIEHUS XUMUYECKOT'O PAaBHOBECHUS
B 3aBHCUMOCTH OT BHelIHero Bo3nerctBus (npunuun Jlelllatense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTb XHUMHYECKHE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs! CEpHOW KHUCIOTHI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTH MPEACTAaBICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTMUECKUX MPoOIeMax XMMHUUECKOTO IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MNOHSTUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra30B
IPU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOLIUX B pEaKIUU
BEILECTB, TEILIOBOr0O 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa MOJb30BAHUS XUMUYECKOM
NOCYJIO W J1abOopaTOpHBIM O00OpYIOBaHHMEM, a TakXKe MpaBujia OOpamieHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLMSIMHU O BBINOJHEHHUIO JTAOOPATOPHBIX
XUMUUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUH
JKCIIEPUMEHT (Pa3jloKEHHE MEPOKCHJIa BOAOpPOAA B IMPHUCYTCTBUM KaTalau3aropa,
ONpENEICHUE Cpelbl PACTBOPOB BEUIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHJMKATOPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKON pEeakluH,
peaklM MOHHOTO OOMEHA, KaueCTBEHHbIE PEakluu Ha cyib(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TemMam «Metaib»y U «Hemertaiuib») B COOTBETCTBUU C IPABUJIAMU TEXHUKH
0€301acCHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEACTABISATh PE3YJNbTaTbl XMMHUYECKOIO JKCIIEpUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakuii U (HOPMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIuio, MOIYyYaeMyK U3 pa3HbIX HCTOYHHMKOB (CpelicTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
11eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIEISX
COXpaHEHHUs CBOETO 370POBbS M OKPYKAIOIIEH NPHUPOAHOW Cpeabl, OCO3HABATH
OIMaCHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cvbicit Tokazatens ITJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBIICHHS H
MPEAOTBPAIEHUS UX BPEITHOTO BO3/ICHCTBHS HA OPTAHU3M YEJIOBEKa;

JUIsl 00yYaronuXxcsi ¢ OrPaHUYCHHBIMA BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
INPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMUYCCKUX SIBJICHUM;

JUISL CAENBIX W CHA0OBHASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOJIh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. Bpaiins ajist 3anucu XuMHYECKUX

dbopmyi.
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1.1 u [lepronnyueckasi cucTeMa XUMHUYECKUX 3
anemenToB J[. . Menaeneesa
12 CrpoeHueBenecTna. 4 https://m.edsoo.ru
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KosauvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jatausyuen ungpoBbie
n/ | Temaypoka Becer  Konrtpoabn IpakTuyeck
us o0pa3oBaTe/ibH
n 0 ble paboThl ue padboTbl
ble pecypchbl
| [IpenmeT opraHMuecKoOr XUMUH, €€ ) https://m.edsoo.ru
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
5 Teopust CTpoeHUsI OPTaHUYECKUX COCTMHEHHUM A. 1 https://m.edsoo.ru
M. bytiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
[IpeacraBienue o KIaccupUKAIMU OPTraHUIECKIX https://m.edsoo.ru
3 BeulecTB. HomeHnknarypa (cuctematuueckas) u 1
TPUBUAJIbHBIC HA3BAHUSI OPTaHUYECKUX BEIIECTB
4 AJKaHbI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUM PsJT | https://m.edsoo.ru
5 MertaH u 3TaH — NPOCTEUIINE TPEACTABUTEIN 1 https://m.edsoo.ru
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1 https://m.edsoo.ru
7 OTWIEH ¥ IPONWIEH — MPOCTEUIIINE ) https://m.edsoo.ru
MIPEACTAaBUTEIN AIIKEHOB
2 [TpakTrueckas padorta Ne 1. «Ilomyuenue stunena 1 1 https://m.edsoo.ru
U U3YYECHUE €ro CBOMCTB)
9 Ankanuensl. byraguen-1,3 u metmnOyraaues-1,3. ) https://m.edsoo.ru
[TomyyeHue CUHTETUYECKOTO KayuyyKa U PE3UHBI
AJKUHBL: COCTAaB U OCOOCHHOCTH CTPOCHHS, https://m.edsoo.ru
10 TOMOJIOTHYECKUH psif. ALETHIEH — 1
MPOCTEUIINUTIPECTABUTEIATIKUHOB




https://m.edsoo.

11 Beruncnenus no ypaBHEHHUIO XUMHUYECKONU PEaKIIH
12 ApeHbl: 6eH3011 ¥ ToNyosl. TOKCHYHOCTD apeHOB https://m.edsoo.ru
13 I'eneTnueckas CBsA3b yIiIeBOJOPOIOB, https://m.edsoo.ru
IIPUHAJICKAIUX K Pa3JIMYHBIM KJIaccaM
[IpupoiHbIE UCTOYHUKH YIJIEBOJLOPOIOB: https://m.edsoo.ru
14 NPUPOIHBIH ra3 U MOIMyTHbIE He(TIHBIE Ta3bI,
He(Tb U MPOYKTHI €€ nepepaboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB: https://m.edsoo.ru
15 IIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl,
He(Th U MPOIYKTHI €€ epepaboTKu
16 KonrponbHas pabota no pazneny
«YTIEeBOIOPOIBI»
17 [IpenenpHble OMHOATOMHBIE CIIUPTHI: METAHOI U https://m.edsoo.ru
sTaHoJ. BopopoaHasacsase
13 MHOroaToOMHBIE CIIUPTHI: STUIICHTIIUKOJIb U https://m.edsoo.ru
TJIMLEPUH
19 @DeHOII: CTPOCHUE MOJIEKYJIBI, (pU3HUecKre u https://m.edsoo.ru
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
20 Anpneruasl: popMaIbACTHIT U alleTalbICTH/I. https://m.edsoo.ru
AueroH
71 OHOOCHOBHBIE MTpeIeIbHBIE KapOOHOBBIE https://m.edsoo.ru
KHUCJIOTBI: MypaBbUHAs U YKCyCHas
2 [TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOMN KHCIOTBDY
73 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK https://m.edsoo.ru

NpEeACTABUTCIIN BBICHIUX Kap6OHOBBIX KHUCJIOT




24

ana KaK COJIN BBICIIINX Kap6OHOBI>IX KHCJIOT, UX
MOIOIIEE TEUCTBUE

https://m.edsoo.

25

CrnoxHnble 3(hupbl Kak MPOU3BOIHBIE KAPOOHOBBIX
KUCIOT. ['uaponn3cnoxHbIxapupoB

https://m.edsoo.

26

Kupsl: runponus, npuMeHeHue, Ouonoruyeckas
POJIb )KUPOB

https://m.edsoo.

27

YrneBonpl: cocTas, Kiaccudukamus. Baknennme
MpeACTaBUTENH: TII0K03a, GPyKTO3a, caxapo3a

https://m.edsoo.

28

Kpaxman n nemnoinos3a Kak NpHUpoIHbIE TIOIUMEPHI

https://m.edsoo.

29

KonrponbHas paborta no pazuery
«Kucnopoaconepskaiiie opraHu4ecKie
coeauHeHus»/ Beepoccuiickasi mpoBepodHast
pabota

30

OO01as XapaKTepuCTHKA a30TCOEPKAIINX
OpraHWYecKHuX coeauHeHul / Beepoccuiickas
poBepovHas pabora

31

AMHHBI: METHJIAMHAH U aHWJINH

https://m.edsoo.

32

AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OPraHUYECKUE
COEIUHEHN, X OMOJIOTHYECKOE 3HAUEHHE,
IMenTuael.

Bbenkukaknpupo aHbIEBHICOKOMOJIEKYJISIPHBIECOS TN
HEHHUS

https://m.edsoo.

33

OCHOBHBIE TIOHSTHS XHMHH BRICOKOMOJIEKYJISIPHBIX
COE€IUHEHNN

https://m.edsoo.

34

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX coequHeHni. [1nactmaccel,
Kay4yKH, BOJIOKHA

https://m.edsoo.
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11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
Ne uudgposbie
o/ Temaypoka Beero Kontpoanubie | Ilpaktuueckne | [laransydenus 06pazoBaTeNbLHbIE
padoThI padoThI pecypest

1 XUMHUYECKHUH 3J1€MEHT. ATOM. 1 https://m.edsoo.ru

DneKTpoHHas KOH(QUTYpaIHs aTOMOB

[Tepuoauueckuii 3akoH u [lepuoanueckas https://m.edsoo.ru
) cucTteMa XxuMuueckux snemeHToB /1. 1. 1

Meneneesa, ux CBsI3b C COBPEMEHHOMU

TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB https://m.edsoo.ru

XUMUYECKHUX AJIEMEHTOB M MX
3 COCAMHEHUH TI0 TPYIINaM | IePUOIaMm. 1

3HaveHNe NePUOJUUYECKOT0 3aKOHA U

CHUCTEMbI XUMHUYECKHUX 351eMeHTOB J[.1.

MeHneneeBa B pa3BUTHH HAYKH

CrtpoeHue BelecTBa. XUMHUUYECKas CBA3b, https://m.edsoo.ru
4 e€ BUBI; MEXaHU3MBbI 00pa30BaHUS 1

KOBAJICHTHOM CBA3U. BogopoaHascBs3p

BaneHnTHOCTB. DNEKTPOOTPULIATETEHOCTb. https://m.edsoo.ru
5 Crenens okucienus. Bemectpa |

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOEHHUS

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX. https://m.edsoo.ru
6 VlcTHHHBIE U KOJJIOMIHBIE PACTBOPHI. 1

MaccoBasi 101151 BellIeCTBa B PacTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHHUI.
I'enernyeckas CBsA3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

https://m.edsoo.ru

Knaccudukamnus XuMrU4ecKux peakiifii B

HEOPraHUYECKOW U OPraHU4eCKON XUMUH.

3aKkoH COXpaHCHUA MACChI BCIICCTB,
3dKOH COXpPaHCHUSA U ITPCBPALICHUA
OHEPTIUH IIPU XUMHUYCCKUX PECAKIUAX

https://m.edsoo.ru

CxopocTtb peakuuu. O6paTuMbIe
peakiuu. XUMHYECKOE paBHOBECHE

https://m.edsoo.ru

10

[TpakTuueckas padora Ne 1. «Biausaue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKLUN»

11

DIEKTPOIUTHYECKAS JUCCOLMALIUA.
[TonsiTe o BogopoaHoM nokasarene (pH)
pacTBopa. PeakuunnoHnHoroooMeHa.
I'mpponusopraHnyecKkux u
HEOpPraHMYECKUXBELIECTB

https://m.edsoo.ru

12

OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIIBHBIC
peakiuu. [TonsaTre 06 35eKTpoIN3e
pacIiaBoOB U pacTBOPOB COJEH

https://m.edsoo.ru

13

KonrponbHas pabota no pazaeny
«TeopeTrueckue OCHOBBI XUMUN

14

MeTaHHLI, HUX ITOJIOKCHHUC B
[Tepuoanueckoit cucTeMe XUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB.
O06mmehU3nIeCcKUeCBOMCTBAMETAIIIOB

https://m.edsoo.ru




15

CnnaBbl METAJLIOB. DIEKTPOXUMHUYECKUN
PA HAIIPSKEHUN METaJNIOB

https://m.edsoo.ru

16

XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJIui, KaJIbIUH,
MarHui, aJltOMUHHUI) U UX COeTUHEHUN

https://m.edsoo.ru

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIUHEHUN

https://m.edsoo.ru

18

XnMu4decKre CBOMCTBA IMHKA, JKeje3a 1
HUX COeIUHEHUN

https://m.edsoo.ru

19

[Tpaktuueckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«Metamnb»"

20

HeMeTaHHBI, HUX IMOJIOKCHHUEC B
[Iepuoanueckoit cucteMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://m.edsoo.ru

21

Ou3nuecKkrue CBONCTBa HEMETAILIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpE
KHUCTIopoJia, cephl, hocdopa u yriepoaa)

https://m.edsoo.ru

22

XUMHUYECKUE CBOMCTBA rajloOr€HOB, CEPBI
U UX COCIUHEHUN

https://m.edsoo.ru

23

XuMudecKkue CBOMCTBa a3ora, Gochopa u
UX COEIUHEHUMN

https://m.edsoo.ru

24

XUMHUYECKUE CBOMCTBA yIiiepoja,
KPEMHUA 1 UX COCTMHEHUHN

https://m.edsoo.ru

25

[IpumeHeHre Ba)KHEUILINX HEMETAIIIOB U
UX COEIUHEHUMN

https://m.edsoo.ru




26

O06001IeHNe U CUCTEMATHA3ALIHAS 3HAHUI
o reMe «HemeTamneny. Beraucienus 1mo
YpaBHEHUSAM XUMUYECKUX PEAKLHM U
TEPMOXHUMHUYECKHUE PACUETHI

https://m.edsoo.ru

27

[TpaxTrueckas padora Ne 3. «Pemienue
IKCIIEPUMEHTAILHBIX 33724 TI0 TEME
"HemeTasmibr"»

28

KoHTponbHas paboTa mo TemMam
«Metamae» u «HemeTamisn)

29

Heopranuueckue u opraHuueckue
kucioTel. Heopranumueckue u
OpraHNYecKHe OCHOBAHUS

https://m.edsoo.ru

30

AMdoTepHbIE HEOPTAaHUIECKHUE U
OpTraHUYEeCKHE COCTUHEHUS.
['eneTnueckasi CBsI3b HEOPraHUYECKUX U
OpraHNYeCKHX BEIIECTB

https://m.edsoo.ru

31

Ponb xumMun B o0ecnieueHnu
JKOJIOTUYECKOM, IHEPreTUIECKON U
NUILEBON O€30MaCHOCTH, Pa3BUTUH
MEIULUHBI

https://m.edsoo.ru

32

[IpencraBneHus 06 0OIMMX HAYUHBIX
MpUHOUIIAX IMPOMBINIJICHHOTO MOJIYYCHUA
BaYKHEHILINX BEILECTB

https://m.edsoo.ru

33

Yenosek B MHUPE BCIICCTB U MAaTCPHUAJIOB

https://m.edsoo.ru

34

X¥UMHS ¥ 300pOBbEUYEIOBEKA

https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC

KonnpOBepﬂeMorope3y.m>TaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTaThl 0CBOCHHSA
OCHOBHOI1 00pa3oBaTeJIbHOI POrpaMMBbl CpeHero
0011ero o6pa3oBaHus

TeopeTnueckreoCHOBBIOPraHUUECKONXUMUN

1.1

ChopMHUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOU
COCTaBJISIFOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA,
pOIM XMMHUU B TIO3HAHUU SBIICEHUH MPHUPOJBI, B
(hopMUPOBAHUU MBIIIEHUS. U KYJIBTYpbl TUYHOCTH, €€
(yHKIIMOHATFHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHusl MPaKTHUYECKUX 3aJa4 W SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H

IIPUPOJIHOM cperie

1.2

Brnanenue cucremMol XUMHUYECKHUX 3HAHUU, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIiue MoHATUs (MojeKyJa,
BAJIEHTHOCTb,  3JIEKTPOOTPULATENILHOCTb,  CTENEHb
OKHUCJIEHHS, XUMHYECKas CBs3b, MOJIb, MOJSIpHAs
Macca, MOJIApHBIA 00BEM, YIJIEPOAHBIA  CKeEJeT,
(yHKIMOHANBHASL ~ TPYINA, paauKal, H30MEpHs,
H30MEpBHlI, FOMOJIOTUYECKUM  psAl,  T'OMOJOTIH,
YIJIEBOJOPOABI,  KHUCIOPOA- M  a30TCOJEpIKalIMe
COE/IMHEHUs, OHOJOrMYEeCKH AaKTUBHBIE BEIIECTBA
(yrneBoapl, KHUpBL, O€JIKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUH U 3aKOHBI (TEOPHS] XUMUYECKOTO
cTpoeHusi opranmdeckux BemectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHN SI3BIK  XUMHH,
(akTOJIOTMYECKHEe CBEIEHUs O CBOWCTBAaX, COCTAaBe,
HOJIy4YEHUHN u 6e30macHOM UCIIOJIb30BaHUU
BXHECHMIINX  HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M IPAKTHUYECKOW J€ATeIbHOCTH

YCJIOBCKA

1.3

ChopmupoBaHHOCTh YMEHHI BBISBISATH XapaKTEpHBIE
MPU3HAKUA TOHSTHI, YCTaHABIUBATh MX B3aHMMOCBSI3b,

HCIIOJIb30BaTh COOTBCTCTBYIOIIIHC IIOHATHUA npu




ONHMCAaHWU COCTaBa, CTPOEHUS M IPEBpaALICHUM

OPraHUYEeCKUX COCTUHEHUHN

1.4

c(hopMUPOBAHHOCTH YMEHUUI HCIIOJIB30BaTh
XUMHYCCKYIO CHUMBOJIUKY I COCTaBJICHUA
MOJIEKYJISIDHBIX U CTPYKTYpHBIX  (pa3BEpHYTOM,
COKpamiéHHOW) (OpMyJT OpPraHUYECKHX BEIIECTB U
YpaBHEHUN XHUMHUYECKUX PEaKIUui, H3roTaBIUBaTh
MOJIETTM  MOJIEKYJl OpraHMYeCKHX BEIIEeCTB JJIA
WLTIOCTPAIMK KX XUMHYECKOT0 U MPOCTPAHCTBEHHOTO

CTPOCHHA

1.5

CdhopMupoBaHHOCTH YMEHHI yCTaHaBJIUBATh
NPUHA/JIC)KHOCTh U3YYEHHBIX OPraHHYECKUX BEIIECTB
M0 UX COCTaBY M CTPOCHUIO K OINpeaeNEHHOMY KIllaccy
(rpymnme) coeauHeHui (YTJI€BOAOPOJBI, KUCIOPOI U
A30TCOJIEP>KAINE COSTUHEHHS, BLICOKOMOIIEKYIISIPHBIE
COCIMHEHUS), JaBaTh UM HA3BaHUSA 1o

cuctematnueckoit HoMeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHS  ONPEIENIATh  BUIBI
XUMHYECKOH CBS3U B OPraHUYECKHX COCIMHECHUSIX

(onuHApHBIE U KpaTHBIE)

1.6

CdopMmupoBaHHOCTH YMEHUSI IPUMEHSTH: MOJIOKCHUS
TEOpPUH CTPOEHHUSI OpraHuueckux Bemects A.M.
BytnepoBa 1isi OOBSICHEHHST 3aBUCUMOCTH CBOWCTB
BEUIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH

COXpPaHCHUA MAaCChI BEIIECTB

YraeBo1opobl. Kucnopoaconepxaniue "
a30TCcoJIEpIKalIye OpraHUuYecKue COCIMHEHUSI.

BrIcOKOMONEKYISIPHBIECOEAMHEHUS

2.1

CdopMupoBaHHOCTH YMEHUH MIPUBOJAUTH
TPUBHAJILHBIC HA3BAHHS OTJICIBHBIX OPraHHYECKUX
BEIIICCTB (aTHICH, TIPOTIHJIEH, alleTUJICH,
STUJICHTJIUKOJb, TIHIECpUH, (eHomn, dopMaibaerus,
aleTajgbIeru], MypaBbUHAas KHCIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAasl KUCIIOTA, CTEApPUHOBAs KHUCIIOTA,

TJTI0K03a, PPYKTO3a, KpaxMmall, IeJITI0J103a, TIUIIMH)

2.2

CdopMupoBaHHOCTH YMEHUHU XapakTepHU30BaATh
COCTaB, CTpOCHHE, (HUINYECKUE U XUMHUYECKHE

CBOMCTBA THUITMYHBIX Hpe,I[CTaBHTeHeI;'I Pa3JIUIHBIX




KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, JTaH,
STHJIEH, MPONUJIEH, areTuIIeH, Oyranuen-1,3,
MeTwinOytanauen-1,3, ©OeH30), METaHOJ, 93TaHOI,
STUJICHTJIUKOJb, TIUIEPUH, (EHOJ, ameTalbIeTul,
MypaBbUHAs U YKCYCHasi KUCIIOTHI, TJIIOKO3a, KpaxMa,

CJII0JI03a, aMUHOYKCYCHAs KI/ICJ'IOTa)

23

CdopmupoBaHHOCTH YMEHUS WITIOCTPUPOBATH
TEeHETHYECKYIO CBSI3b MEXIy TUTUYHBIMH

NpeACTAaBUTCIIAIMU PA3JIMYIHBIX KJIACCOB OPraHUYCCKUX

BEILIECTB YPaBHEHUSMHU COOTBETCTBYIOIUX
XUMHUYECKHX peakuuit c MCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYI

24

CdopmupoBaHHOCTH yYMEHHUS XapaKTepu30BaTh
WCTOYHUKUA  YIJIEBOAOPOJHOTO  ChIphs  (HE(TH,
MIPUPOJHBIN Ta3, yroyb), CIOCOOBI MX MepepadoTKH U

MPAaKTUYECKOE MPUMEHEHUE MPOYKTOB IepepaboTKH

XUMHUA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCT, YMEHUH BIaJAETh CHCTEMOM
3HaHMKA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS,
WCIONBb3YEMBIX B XMMHUHM IpPU H3YYEHUH BELIECTB U
XUMHUYECKHX sBIEHUN (HaOmoaeHue, u3MEpeHue,
SKCHEPUMEHT, MOJICJIMPOBAHUE), UCIIOJIb30BATh
CUCTEMHbIE XHMHMYECKUE 3HAHUSA U1 OPUHITUS
peuieHuit B KOHKPETHBIX JKM3HEHHBIX CHUTYyalusXx,

CBA3aHHBIX C BCUICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopmupoBaHHOCTE yMEHHI COONMIOIATh MpaBUiIa
NOJIb30BAaHUSl XUMHUECKON MOCYA0H U J1abOpaTOPHBIM
o0opy0BaHHMEM, a TaKKe IMpaBHia OOpalIeHUS C
BELIECTBAMM B COOTBETCTBUM C MHCTPYKIMSIMH IO

BBIIIOJTHCHHUIO J'Ia60paT0pHI)IX XUMHNYECKUX OIIBITOB

33

CpopMHUpPOBAaHHOCTP ~ YMEHHMH  IUJIAHUPOBATH U
BBITTOTHITh XUMHUYCCKHIA YKCIIEPUMEHT (TIPEeBPAIICHHS
OpPraHWYECKHUX BEIIECTB IMPU HATPECBAHHH, ITOJTYYCHHE
STWICHA W W3YYCHHE €r0 CBOWCTB, KayeCTBCHHBIC
peaKu  OpPraHWYeCKHX BEIIECTB, JCHATypaIus
OCJIKOB MPU HArPEeBaHUM, IIBETHBIC PEaKIUU OCIIKOB) B
COOTBETCTBUHM C TpaBHJIAMU TEXHHKH O0€30MacHOCTH

npu oOpamieHud C BEIIECTBAMH M JIa0OPaTOPHBIM




000pyI0BaHKEM; IIPEACTABIIATE pe3yibTaThl
XUMUYECKOTO DJKCIepuMeHTa B  ¢dopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIIUX peaxkuuii u

(hopMynupoBaTh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB

34

ChopMupoBaHHOCTh YMEHHI TIPOBOJIUTH BBHIYHCIICHUS
M0 XUMHUYECKUM YpaBHEHHMsIM (Macchl, 00BEMa,
KOJIMYECTBa KCXOJHOTO BEIIECTBA WJIM TPOIYKTa
peaKIyu Mo M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO W3 WCXOJHBIX BEIIECTB WU MPOIYKTOB

peaKIumn)

3.5

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH
aHAIU3UPOBATh XUMHYECKYIO uH(pOpMaIIUIO,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeicTBa

MaccoBoil nHpopmanuu, cetb HTEpHET U IpyTHE)

3.6

CdopmupoBaHHOCTE yMEHHI COOMIOIATh MpaBUiIa
9KOJIOTHUECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY H
TPYJIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHHUS] CBOETO
30pOBbS M OKpPYXKAlOLIEH I[PUPOJHOM  Cpenbl,
OCO3HaBaTh OIACHOCTh BO3JACHCTBUS Ha JKHUBBIC
OpraHU3Mbl ONPEAENEHHBIX OPraHUYECKUX BELIECTB,
noHumasi cmbicn nokazatens [IJAK  (mpemenbHO
JOTTYCTUMOW KOHIICHTPAIIMH), MOSICHATh Ha MpUMeEpax
CrOCOOBI  YMEHBIICHUS W TPEJOTBPAIICHHS UX

BpPEAHOTO BOSﬂGﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKaA




11 KIIACC

KoanposepsiemoropesyJjibTata

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOEHHUSI
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKneoCHOBBIXUMUH

1.1

Bragenne cucreMoll XMMHUYECKMX 3HAHWM, KOTOpas
BKJIFOUACT: OCHOBOITOJIATAkOIIHME TMOHATHS (XUMHYSCKUN
JJIEMEHT, aTOM, IEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JNIEKTPOHHBIE OpOWTANM aTOMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb,  3JIEKTPOOTPHULIATEIBHOCTh,  CTETCHb
OKUCJICHUs, XUMHUYECKasl CBsI3b, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIM  00BEM, KpUCTAJUIMYECKAs] PEIIETKA, THUIIBI
XUMHYECKHUX peakuui (OKHCITUTENIBHO-
BOCCTAHOBUTEJBHBIE, 3K30- M  3HIOTEPMHUYECKHUE,
peakiu HOHHOro OOMEHa), PacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, ANEKTPOJIUTUYECKAST  AUCCOLUAIUS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM
peaKnuy, XMMHUIECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI
(Teopus AIEKTPOJIUTUYECKOU JTUCCOITHAIINH,
ITepuognueckuit 3akon [[.M. MengeneeBa, 3akoH
COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XUMHH, (HaKTOJIOTHUECKUE
CBEJICHMA O CBOWCTBaX, COCTaBe, IMIOJYYECHUU U
0e30macHoM HCIIOIB30BaHUN Ba’KHEHIITNX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM

JCATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB yMeHI/II\/’I BBIABJIATE XapPAaKTCPHLBIC
NpU3HAKKU W B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
NIPUMCHATH COOTBCTCTBYIOIIINC IIOHATHUA npu
OIMMUCAaHUN CTPOCHUA U CBOICTB HCOPTaHNYCCKUX
BCIICCTB U HUX HpeBpalL[eHI/Ifl; BBIBJIATH B3aHMMOCBA3b
XUMHNYCCKUX 3HAHUM C IIOHATHUAMU u
mpeaAcCTaBJICHUAMUA APYyrux CCTCCTBCHHOHAYYHBIX

IIPEAMETOB

1.3

Bnanenrie 0CHOBHBIMU METO/IAMHU HAyYHOT'O TTO3HAHUS
BEIIECTB W XUMHUYECKUX sBJICHHH (HaOIIOACHUE,

U3MEpEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE )




1.4

CdopMupoBaHHOCTH YMEHUU ONPEAEIATh
BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX
3JIEMEHTOB B COEIMHEHHUSX Pa3IMYHOrO0 COCTaBa, BU
XUMHYECKON CBS3U (xoBasileHTHaH, MOHHas,
MeTa/sInyecKkasi, BOAOPOJHAs) B COCAMHEHHUSAX, THUI
KPUCTAJTMUYECKON PEIIETKH KOHKPETHOTO BeIIecTBa

(aTOMHaH, MOJICKYJIPpHAs, MOHHAA, MeTaJ'IJ'II/I‘ICCKaH)

1.5

ChopmupoBaHHOCTh YMEHUN OIPEAENATh XapakTep
cCpelbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX

COeIUHEHNN

1.6

CdopmupoBaHHOCTE ~ yMEHHUS  KJIacCU(DUIIMPOBATH
XUMHUYECKHE peaklUd 10 pa3IuyHbIM MpPU3HAKAM
(4ucily ¥ COCTaBy pearupyroumx BeecTB, TEII0BOMY
3¢ ¢eKxTy peakiuy, U3MEHEHUIO CTENEeHEeH OKHUCICHHUS
9JIEMEHTOB,  OOpAaTUMOCTH  pEaklHUH,  Y4YacTHIO

KaTajau3aropa)

1.7

ChopMupoBaHHOCTb YMEHHMH COCTaBIATH YpPaBHEHUS
peaKkuuil pa3iIu4HbIX TUIIOB, IIOJIHBIE U COKPALIEHHBIC
YpaBHEHHsS peakuuil HOHHOTO OOMEeHa, Y4YWThIBas

YCJIOBUSI, IIPA KOTOPBIX 3TH PEAKLMU UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTH YMEHMH MPOBOJUTH PEAKIHH,
MIOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB Pa3JIMYHBIX
HEOPraHWYEeCKUX BEUIECTB, PACIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PAaCTBOPAX

HCOPTaHNYCCKUX BCIICCTB

1.9

CdopMHpOBaHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit
IIOCPEICTBOM COCTAaBJIEHUSI DJIEKTPOHHOrO OasiaHca

ATUX PEeaKIUn

1.10

CpopMHUpPOBAaHHOCTH YMEHHUH OOBSICHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW pPEaKIUh OT Pa3InYHBIX

(haxTopoB

ChopMHpOBaHHOCTh YMEHUN OOBSCHITH XapakTep
CMEILEHUs] XMMHUYECKOT'O PAaBHOBECHS B 3aBUCHUMOCTHU

oT BHelrHero Bo3aercTBus (nmpuHnui JlelllaTenne)

O6H_Ia${ N HCOPraHNYCCKAAXUMUA

2.1

ChopmupoBaHHOCTh YMEHUH pPAacKpbIBATH CMBICI




[Iepnonnueckoro 3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATh ero CHUCTEMAaTU3UPYIOLIYIO,

OOBSICHUTEIBHYIO M POTHOCTUYECKYIO (PYHKITUU

2.2

CdopmupoBaHHOCTH YMEHHU XapaKTEpU30BaTh
9JIEKTPOHHOE  CTPOEHHE  aTOMOB  XHMHYECKHX
aneMmeHTOB 1-4 mepuonoB Ileproguueckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB J.. Menneneena,
UCTIONIB3YSl  TOHATHS ~ «S-, p-,  d-dICKTPOHHBIE
opOuTaIN», «IHEPreTHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHWMHUYECKHX
3JIEMEHTOB U UX COCJMHEHUI N0 MepUoJaM U rpyImam
[lepuoanueckoil cUCTEMBl XUMUYECKHX 3JIEMEHTOB

.. MenneneeBa
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CdopmupoBaHHOCTH YMEHHH XapaKTepu30BaTh
(omHCHIBATH) oOmue XUMHYECKUE CBOMCTBA
HEOPraHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHHWE TE€HETHYECKON CBS3U
MEXIy HEOPTaHWYECKHMMH BEIIECTBAMHU C TOMOIIBIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMN

2.4

CchopMupoBaHHOCTD YMEHUHI YCTaHaBJIUBAThH
IIPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB 10 HX
COoCTaBy K oONpelenéHHOMY Kiaccy  (TpyImime)
COEIMHEHUN (IpOCThIE BEIECTBA — METaUIbl U
HEMETAJLIBL, OKCH/IBI, OCHOBaHMUS, KHCJIOTBI,

aM(poTepHbIe TUAPOKCUBI, COIH)

2.5

CdopMupoBaHHOCTH YMEHUHI HCIIO0JIb30BATh
XMMHUYECKYI0 CHMBOJMKY JJIi COCTaBJIEHUS (opmyn
BEIIECTB M YPABHEHUM XHWMHYECKUX PEAKLUH,
cucreMarnueckyro  HomeHkiarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTIECIbHBIX HEOPraHMYECKHUX
BemecTB (yrapHelii Ta3, YIJIEKUCIIBIA Tra3, aMMHaK,
ran€Has U3BeCTh, Heral€Hasi U3BeCTh, IMThEBas COJA,

MIUPUT U JIPYTHE)

2.6

ChopMUpOBaHHOCTH ~ YMEHHH  XapaKTepU30BaTh
(ommHCHIBATH) oOmue XUMUYECKHE CBOMCTBa
HEOPraHWYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE TE€HETHUECKON CBS3U

MCXKAY HCOPraHMYCCKUMH BCHICCTBAMU C IIOMOIIBIO




YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMN

2.7

ChopMHUpPOBAaHHOCTP ~ YMEHHH  IUIAaHUPOBATH |
BBITTOJTHITh XUMUYCCKUN DKCIIEPUMEHT (Pa3jioKeHHUE
MEPOKCHIa BOJOpPOJia B MPHUCYTCTBHU KaTallM3aTopa,
OTIpeNieJICHNE Cpebl PACTBOPOB BEUIECTB C MTOMOIIBIO
YHHBEPCAJIFHOTO HMHIUKATOPA, BIMSHUE Pa3JIMIHBIX
(akTOpOB HAa CKOpPOCTh XHUMHYECKOW PEaKIHH,
peaxIu HOHHOTO 0OMEeHa, KaYeCTBEHHBIC PEaKIMU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KAaTHOH
aMMOHWUSI, PEIICHHWE OJKCIePHUMEHTAIBHBIX 3aj7ad I
TemaM «MeTtamibe U «HemeTannsl») B COOTBETCTBUH
C MpaBWJIAMH TEXHUKU 0€30MaCHOCTH MpU OOpaleHHH
C BeIIeCTBAMU U JaOOPaTOPHBIM O00OPYIOBAHHEM;
PEJICTaBIATh pe3yNbTaThl XUMHYECKOTO
JKcIiepuMeHTa B (opme  3ammcu  ypaBHEHUI
COOTBETCTBYIOIIUX  peakiuii u  ¢GOopMyInpoBaTh

BbIBOJbBI HAa OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE yMEHHI COOMIOIATh MpaBUiIa
MOJIb30BAaHUS XUMHUECKON MOCYA0H U J1abOpaTOPHBIM
o0opyOBaHHEM, a TaKKe IMpaBWia OOpalIeHUS C
BELIECTBAMM B COOTBETCTBUM C MHCTPYKIMSIMH IO

BBIIIOJTHCHHUIO Ha60paTOpHI>IX XUMHNYCCKUX OIIBITOB

2.9

CdopmupoBaHHOCTH yMEHUI XapaKTEpU30BaTh
XMMHUYECKHE  IPOLECCHI, JIeXKalMe B  OCHOBE
MIPOMBIIIJIEHHOTO  [OJIyY€HHUSI CEPHOM  KUCIIOTHI,
aMMuakKa, a TaKxe c(OpMUPOBAHHOCTH
MpeacTaBieHUul 00 OO0IMX HAYYHBIX NPUHIMIAX U
9KOJIOTUYECKUX npobaemax XMUMUYECKOTO

MIPOU3BOJICTBA

XUMHUA U )KU3HBL. PacuéTrl

3.1

CpopMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOU
COCTABIISIONIEH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA,
PO XWMHH B TIO3HAHHWH SIBJICHUW TIPHPOJBI, B
(hopMUPOBAHUN MBIIICHUS U KYJIBTYpPhl THYHOCTH, €€
(yHKIIMOHATTEHOW TPaMOTHOCTH, HEOOXOIUMOM ist
pelleHUsT TPAKTUYECKUX 3a/lad U DKOJOTHYECKHU

00OCHOBAaHHOTO OTHOIIEHUS K CBOCMY 3JO0pPOBbBIO U




NPUPOIHON Cpele

3.2

CdopMupoBaHHOCTH YMEHUI KPUTUYECKH
aQHATM3UPOBATH XUMHYECKYIO uH(pOpMAILIHIO,
MOJIy9aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpeicTBa

MacCOBOH KOMMYHHKAIIUU, CCTh I/IHTepHCT n npyrI/Ie)
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ChopMHUpOBAaHHOCTh yMEHHMH COOJIIOJaTh MpaBUiIa
9KOJIOTUYECKH 11e7IeCO00Pa3HOT0 TOBEJACHUS B OBITY U
TPYJOBOW JEATSIBHOCTH B IEJISIX COXPAHEHUS CBOCTO

310POBBS U OKPYIKAOIIEW MPUPOTHON CpeIbl
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Oco3HaBaTh OINACHOCTb BO3JEWUCTBHUA Ha JKUBBIC
OpraHU3MBbI ONPEIEIEHHBIX BEIECTB, IOHUMAsl CMBICII
nokazarens IIJIK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUS M MNPEIOTBPAIICHUS HX BPEIAHOIO

BOS}IGﬁCTBI/Iﬂ Ha OpraHuvs3M 4€JI0BCKa

3.5

CpopMHUpPOBAaHHOCTH YMEHUH TTPOBOJIUTH BBIYUCICHUS
C HCHOJb30BAaHUEM TIOHATHUS  «MaccoBas  JIOJs
BEIIECTBA B PacTBOpE», OObEMHBIX OTHOILLIEHUI ra30B
MpU XUMUYECKUX peaKLHUsAX, MacChl BeIIeCTBa WU
00BEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce HWIM OOBEMY OIHOrO U3 YYacTBYIOUIMX B
peakluy BEHIeCTB, TEIUIOBOTO 3(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,

IMPEBpAlICHUA U COXPAHCHUA SHCPTHUU




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsiemMbliidjIeMeHTCOEPKAHUS

1

TeopeTnueckreoCHOBBIOPraHMYECKONXUMUN

1.1

[Ipeamer opranuyeckoil XUMHH: €€ BO3SHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MATEPUATIOB. T€OpHsl CTPOCHHUS OPraHUYECKHUX

coenuHenui A.M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHHS

1.2

CtpykTypHble (GOpMyINbl OpraHM4eckuxX BemiecTB. [‘oMonorusi, u3oMepus.
XuMudeckasi CBSI3b B OPraHUYECKHUX COEJIMHEHUSAX — OJMHAPHBIE U KpaTHBIC

cBs3u. [IpeacraBnenue o kaccupUKauUOPTaHUYECKUXBEIIECTB

1.3

Homenknatypa opraHu4eckux COEIMHEHUH (cucTeMaTudecKkas) M TPUBUAIbHbBIE

Ha3BaHUS Ba)KHEHUIIINX Hpe,Z[CTaBI/ITeHefl KJIaCCOB OPraHNYCCKUX BCIICCTB

YrneBoaopoabl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM psall. MeTaH U 3TaH — npocTeiime
NPEICTaBUTEIM aJKaHOB: (U3MUECKHUEe M XMMHYECKHE CBOWCTBA (peakuuu

3aMeIleHUs] U TOPEHUs), HAXOXKACHHUE B IIPUPO/JIe, OTyUEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psifl. DTUJICH WU TPONUIEH —
MpOCTEHIINe MPEeACTaBUTENN AalIKeHOB: (U3MUECKHEe M XUMHUYECKHE CBOWCTBa
(peakuuyd TUOPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATAlMM, OKHUCICHUS U

MOJIMMEPU3AIIH ), TOTyUYEeHUE U IPUMEHEHNE
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Ankanuensl: OytamueH-1,3 u wmeTwiOyTtaaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOICTBa (peaxrus MTOJTMMEPH3AITUH ).

HOJ'Iy‘leHI/IeCI/IHTeTI/I‘IeCKOFOKay‘IYKa " PC3HUHBI
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AJKHMHEBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYECKHI pA. AI_IGTI/IJ'ICH —
HpOCT@fIIHHfI npeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IG u
XHMHYECKHE CBOMCTBA (peaKI_II/II/I r'uapupoBaHus, IraJIOrCHUPOBAHUA, THApPATALlUH,

I‘OpeHI/Iﬂ), MOJIYUCHUC U IPUMCHCHUC

2.5

Apenbl. benszon: coctaB, cTpoeHHe, (QU3MUECKME U XUMHMUYECKHE CBOWMCTBA
(peakuu raJoreHUpOBaHUs U HUTPOBAHMSA), [TOJyYeHHE U IpUMeHeHue. Tomyour:
COCTaB, CTpOoeHHEe, (u3MYecKue U  XMMHUYECKHE CBOMCTBAa  (peakiuu
raJIOreHUPOBAHUS U HUTPOBAHMA), MOJYUYEHHE W IpHUMEHEHHE. TOKCHYHOCTh
apeHOB. I'eHeTnyeckas CBA3b MEXKIY YINIEBOAOPOAAMU, IPUHAUICKAIMUMHA K

Ppa3jinuHbIM KJ1aCCaM

2.6

[TpupoiHbIE UICTOYHUKH YTI1€BO0POA0B. [Iprpoanblil ra3 u nomyTHble HePTAHbIE




ra3el. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTku He(TH: TEPETOHKa,
KPEKUHI (TepMHUYECKUH, KaTaJIUTUYECKHii), nuponu3. [IponykTel nepepaboTku
He(TH, MX NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KameHHblilyrons u

MIPOTYKTHIETOTIepepadOTKH

KI/ICJ'IOpOI[COI[ep)KaH_II/IeOpFaHI/I‘-ICCKI/IeCOCI[I/IHGHI/I}I

3.1

[IpenenbHble OTHOATOMHBIE CIIUPTHL. METaHO U 3TAaHOJ: CTpPOEHHE, (PU3HUECKUE
U XUMHYECKHE  CBOWMCTBAa  (peakuMd €  AKTHBHBIMH  METaJUIAMH,
rajJjioreHoBOJIOpOJiaMH, TOpEeHHE), MpUMeHeHHe. BomopojHbie CBS3U MEXITY
MoJIeKyJaMHi cnupToB. [leficTBHEe MeTaHoJla U 3TaHOJa Ha OPraHu3M 4YeJIOBEKa.
MHoroaromMHbie COUPTHI. DTUICHTIUKONIb U TJIULEPUH: CTPOEHUE, PU3NUYEecKue U
XUMHYECKHE CBOWCTBAa  (B3aMMOJEHCTBHE CO  UIGJIOYHBIMM  MeTaJllaMH,
KauyecTBEHHas peaxuus Ha MHOTOaTOMHBIE CIIUPTHI).

J_IeﬁCTBI/IeHaOpFaHI/ISM‘IeHOBeKa. HpI/IMeHeHI/IeFHHHepI/IHa X OTHUJICHIJIMKOJIA

3.2

denoir: CTPOCHUC MOJICKYIJIbI, (bHSI/I‘ICCKI/Ie n XHMHYCCKHC CBOMCTBA.

ToxcuunocTtheHona. [IpumenennedeHona

3.3

Anpneruapl 1 KeToHbl. DopManbaeru, aleTalbIerua: CTpOeHue, (Pu3ndecKue u
XUMUYECKHE CBOMCTBA (peakIlMM OKHCJICHHS W BOCCTAHOBJICHUS, KAa4eCTBEHHBIC

peakium), MoJiy4eHue u MpuMeHeHue

3.4

O,I[HOOCHOBHLIC MMpCACIIbHBIC Kap6OHOBBI€ KHCJIOTHI. MypaBbI/IHaSI n YKCyCHasda
KHCJIOTBI: CTPOCHUC, (1)I/I3I/ILIGCKI/IG 1 XUMHUYECKHE CBOMCTBA (CBOﬁCTBa, O6H.[I/Ie JJIA
KjlacCa KHUCIIOT, PpCaKIuia BTCPH(pI/IKaLII/II/I), MMOJIy4YCHHUEC U  IPUMCHCHHUC.
CTeapI/IHOBaH N OJICMHOBAA KHUCJIOTBI KaK IIPCACTABUTCIIM BBICHINX Kap60HOBBIX

KHCJIOT. MbllIa KaK COJIM BBICIIHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIEHCTBUE

3.5

CrnoxHble 3(pUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIIOKHBIX
3(pHpOB. XKupsr. I'unponus JKUPOB. [IpumeHeHHEKUPOB.

buonornyeckaspoabKUpoB

3.6

VYrneBonsl: cocTaB, Kiaccu(UKAIMs YIieBOJOB (MOHO-, AM- M TIOJMCAXapHIbI).
['moko3a — mpocTeHIuii MOHOCaxapul: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
dbuznyecKrue U XUMUYECKHe CBoWCcTBa (B3anMmoeicTBue ¢ ruapokcunom meau(Il),
OKHCJIEHWE aMMHAa4HbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIEeHUE,
OpoXXKeHHEe TIIOKO3bl), HAXOXKJIEHHE B TMPHUPOJ]E, NMPHUMEHEHHE, OHuoornveckas
posb. @otocunTe3. OpyKTO3a KaK U30MEP TIIHOKO3bI. Kpaxman u 1esroiio3a Kak
npupojiHble moiaumepbl. CTpoeHue Kpaxmana M LeJIosiao3bl. Puszndyeckue u

XUMHYECKHE CBOMCTBA KpaxMaia (TUApoJu3, KaueCTBEHHAs peaKlus ¢ HOJIOM)

ABOTCO,I[ep)KaH_II/IeOpl"aHI/I‘IeCKI/ICCOG,I[I/IHCHI/IH

4.1

AMUHOKHCIIOTHl Kak aM(oTepHble OpraHudeckue coenuHeHus. Pu3MUecKue u

XUMHYECKHE CBOICTBa AMHHOKHCIIOT (Ha npuMepe TJIMIMHA).




Brosornyeckoe3sHaueHueaMUHOKHUCIIOT. [lenTrabl

4.2

benxkn xak IMPUPOAHBIC  BBICOKOMOJICKYJIAPHBIC COCAWHCHUA. HepBI/I‘-IHaSI,
BTOpUYHAsT M TpEeTUYHas CTPYKTypa OeiakoB. XHMMHYECKHE CBONCTBAOENIKOB:

TUAPOJIN3, IEHATYypalltsl, KaueCTBEHHbIEPEAKIIMMHAOETIKN

BLICOKOMOJIeKy.TISIpHLIeCO@)II/IHCHI/ISI

5.1

OcCHOBHbIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3alNU, CPEAHSSI MOJIEKYJIISIpHas
Mmacca. OCHOBHBIEMETOILICHHTE3aBbICOKOMOJIEKYJIIPHBIXCOCAMHEHUM -

noJimMepu3anua U NOJUKOHACHCAA
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OKCHEepUMEHTaIbHbIE METOAbl M3yUEHHUS BEIIECTB W MX IMPEBpAICHUMN:
03HaKOMJIEHHE ¢ 00pa3LaMu NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay41yKOB. HOJ’IyquI/IeCI/IHTeTI/ILICCKOFOKayLIYKa " PE3UHBI

11 KIIACC

Kon

IIpoBepsiemMmbliidjieMeHTCONEPKAHUS

1

TCOPCTI/IIICCKI/IGOCHOBBIXI/IMI/II/I

1.1

XuMHUECKUH 3reMeHT. AToM. Slapo aToma, M30TOMBI. DJIEKTPOHHAST 000JI0YKA.
DHepreTUYecKrue ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcobeHHOCTH pacpeieNICHUs] JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAIKOH(DUTYpALTUIATOMOB

1.2

[Tepnonnueckuit 3akoH u [lepuonnueckas cucteMa XuMU4ecKkux snemeHTos J[.1.
MenpeneeBa. CBsi3b nepuoanueckoro 3akoHa u [lepuoguueckoil cucTeMbI
xuMuueckux snemeHToB .M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XUMHUYECKHX DJIIEMEHTOB H
o0pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEILECTB IO IpyHNaM M TNEPHOAAM.

3HaueHUEeNepUOANYECKOT03aKOHA B Pa3BUTHHHAYKU

1.3

Ctpoenune BemecTBa. XUMHUYECKas CBs3b. BHIOBI XHUMHUYECKOW  CBS3U
(koBaneHTHAsT HEMOJSpHAs W TOJISApHAs, WOHHAsA, MeTayutndeckas). HoHsI:
KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW XMMHYECKOHN CBSI3U

(oOMeHHBIN U TOHOPHO-AKIIENITOPHBIHN). BogopoaHascssszb

1.4

BaneHTHOCTB. D1€KTPOOTPULATENBHOCTD. CTENIEHBOKUCIICHUS

1.5

BemectBa MOJIEKyISIpHOTO U HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
cocTaBa BeHIECTBA. THIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA
BEUIECTB OT TUMNA KpHUCTauIMyeckol pemérku. IloHsTne o aucnepcHbIX

cucreMax. HVcTtwmHHBIE H KOJUIOMAHBICPACTBOPHEI. MaCCOBaHI[OJ'IHBeHleCTBa B




pactBope

1.6

Knaccugukanus Heopranuueckux coenuHenuii. HomeHnkinaTypa HeOpraHM4eckux

BC€IICCTB

1.7

Xumunyeckass — peakuus.  Kraccudukauus — XMMUYECKMX ~— peakuuid B
HEOpPraHMYECKOW M OpraHMYecKOM XMMHUHU. 3aKOH COXpPAHEHUs] MAcChl BEILECTB,

3aKOH COXPaHEHUsI U MPEBPALLEHUS SHEPTUN IPU XUMHUECKUX PEaKIMsIX

1.8

CKOpOCTL pcakuunu, €€ 3aBUCHUMOCTD OT Pa3JINYHbIX (I)aKTOpOB

1.9

OOpatumble peaknuu. XUMUYECKoe paBHOBecuwe. DakToOpbl, BIHSIONIME HA

CcOCTOsIHME XUMH4YecKkoro papHosecus. [Ipuauunlelllatense

1.10

DnextponuTnueckas aucconuanus. CuiabHble W cialble aiekTpoiuthl. Cpena
BOJHBIX ~ pPacTBOPOB  BEIICCTB: KUCNasi,  HEeWTpalbHas,  INEJIOYHAs.

Peakumnmmonnorooomena

1.11

OKI/ICJ'II/ITGJ'IBHO—BOCCTaHOBI/ITeJ'IBHBIepeaKHI/II/I

Heoprannueckasxumust

2.1

Hemeramnel. Ilonoxenune HemeraiioB B Ilepuonuueckoil cucreMe XMMHYECKUX
anemenToB JI.M. MenneneeBa u 0COOCHHOCTH CTpOeHHUs aToMoB. Dusmueckue

CBOWCTBA HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KHCIopoa, Cephl,

dbocdopa u yrieposa)

2.2

XUMUYECKUE CBOMCTBA BAXKHEWIUX HEMETaUIOB (TaJoreHOB, CEphI, a30Ta,
dbochopa, yriepoga W KpeMHHS) W UX  COCNMHEHUH  (OKCHIOB,
KHUCJIOPOACOAEPKAIINX KHCJIIOT, BOJIOPOIHBIX COCIMHEHUM).

[IpruMeHeHnEeBa)KHENIIIMXHEMETAIIIOB U UXCOETUHEHUI
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Meramnsl.  Ilonoxenue MeramwioB B Ilepuonnueckoil cucTeMe XHMHYECKUX
anemenToB JI.M. MenneneeBa. OcoOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme ¢uznveckrue cBoiicTBa MeTauioB. CITaBRIMETAJIOB.

DNEKTPOXUMHUYECKUUPSATHANPSKEHUITMETAIIIOB
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XUMHYECKHUE CBOWCTBA BAXHEUIIUX METAUIOB (HATPUH, KalWud, KaJIbIIHH,
MarHui, ajJlOMHHHMA, IIMHK, XpOM, JK€JIe30, MeIb) U UX coeauHeHuiu. OOmme

crocoObl oryueHus: MeTayioB. [IpuMeHeHrne MeTalioB B ObITY U TEXHUKE

2.5

I'enetnueckas CBI3b HCOPraHNM4YCCKUX BCUICCTB, NMPUHAAJICKAIINX K Pa3JIMYHbBIM

KjiaccaM

XUMHUS U )KU3HD

3.1

Ponpr xuMum B o0O€cCleUeHUHM HKOJOTHYECKOM, SHEPreTMUEeCKOM W TMHIINEeBOM
0e30MacHOCTH, pa3BUTHH MEIUIUHBI. [TonsaTtue 0

HAayUYHBIXMCTOAAXITO3HAHUABCIICCTB U XI/IMI/IT-ICCKI/IXpeaKIII/Iﬁ

3.2

HpeI[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX IPUHIOHUIIAX ITPOMBINIJICHHOTO ITOJYYCHUS




BOKHEMIIMX BewecTB. UeaoBEK B MUpE BEIIECTB M MATEPUAJIOB: Ba)KHEUIIIHE
CTPOMUTEIBHBIE MaTE€pUAJIbl, KOHCTPYKIIMOHHBIE MAaTEpHUajbl, KPACKH, CTEKJIO,
KepaMHMKa, MaTepuanbl JUIsl JJIEKTPOHUKH, HAaHOMAaTepuasbl, OPraHUYECKHE H

MUHEpaJIbHbIE YA00peHus

3.3

XuMHUsi W 3I0pOBbE 4YeJIOBEKa: IMpaBWJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, paBuia 0€30MacCHOrO MCIIOIb30BAHUS MPENapaToB OBITOBON XUMHH

B IIOBCEIHEBHOM KU3HU
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