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MHNOSACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpaszoBanuu B Poccuiickoii denepanuuny, TpebOBaHUN K pe3ysibTaTaM OCBOSHUS
dbenepanbHOlt 00pa3oBaTENIbHONW MPOTPAMMBbI CpeAHEero o001ero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepaqbHOM  TOCYJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konmenmuu mpenogaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoin
denepaiuy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHBIE TMPOTPAMMBI, H
OCHOBHBIX ToNokeHu «Ctparerud pa3BUTHS BocnuTaHus B Poccuiickoil
Oeneparuu Ha niepuoa a0 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMmbl MO XUMHUH, K ONpPENEIECHUIO
oOrmielt crpaTeruy 00y4deHus, BOCIUTAHUS W Pa3BUTHs O00YUYAIOIIUXCS CPEICTBAMHA
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUITU
koHuentyaibHbie TnosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIepKaHusl, pPE3yJbTaTOB OOYyuYeHHS] U TpPeOOBAaHUU K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
oOureo0Opa3oBaTeabHON OpraHU3alliM, SIBJISIETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXXWAT 3aBEpIIAIONIMM 3TalloM pealu3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTeME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB PUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0pOBBI0 M TOpHUPOAHOW cpene. Peanmsyercs Xumuueckoe 0Opa3OBaHHE
oOyuJaroluxcs Ha YpOBHE CpPeAHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4EOHOTO
npeaMera «XHUMHS», COJEpPKAHWE U IOCTPOEHUE KOTOPOTO ONPEACIICHBI B
nporpaMMe 1O XMMHUU C YYETOM CHenu(pUKH HAyKH XUMHUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJLI M B MATEPHATBHON XU3HU OOINECTBa, a TaKXKe C YIETOM
oO0ImuX I1enell W TPUHIUINOB, XaPAaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo01iero oopasoBanus B Poccuiickoit deaepanumu.

XuMUsl Kak 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUM HOBOW 0a3bl MATEpUAIbHOU KYJBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIIUICHHUSI,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCS B XUMHM HA OCHOBE MOHUMAHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHhEMJIEMOM YacCThI0 MUPOBOI KyJIbTYphl, HEOOXOJUMBIM yCIOBUEM YCIEUTHOTO
TpyJa MU KH3HU Kaxaoro ujaeHa oOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlICHa Ha pEIICHUE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOIIMMHU LEISIMH M MPUHLIUIAMH CPEIHEro OOLIero
oOpaszoBanus conepkanue npeamera «Xumusp» (10—11 xnacceol, 6a30BbIl YpPOBEHD
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYKD UM Il  BBIPAOOTKHM  MHUPOBO33PEHUYECKHUX
OpPHUEHTUPOB, YCICIIHOIO BKJIIOYEHUS B JKA3Hb COLUYMA, IPOJOJKEHUS
00pa30BaHUs B pa3IMUHbIX 00J1aCTsX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMUEH.

CocraBisioliuMu  MpeAMeTa «XUMHUsD  SBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOm@ass U HEOPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUN N0 HEOPraHUYECKON XMMHUU (C BKIIOYEHHEM 3HAHUU M3 OOLIeH XUMUHU) U
OpraHu4eckon xuMuu. PopmMuUpOBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecreyuBaeT BO3MOXKHOCTb PacCMOTPEHHS BCEr0 MHOI000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copmMupoBaHa B MporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3yYECHHIO Y4YeOHOro marepuasa U 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIENIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BEUIECTBA
paccMaTpUBAaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHMYECKHX M  DJIEKTPOHHBIX
OpeacTaBlIeHud o cTpoeHuu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIVIEBOJOPOJOB /10 CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEQUMHEHUN. B Kypce OpraHnyeckod XUMHUM II0JyYarOT pa3BUTHE
c(OpMHPOBAaHHBIE Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs NEPBOHAYAIbHBIE
NPEJICTaBICHUS O XUMUYECKOM CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pPEAKLUH.

[lonq HOBBIM yrjaoM 3peHHss B IpeaMmere «XuUMHsD 0a30BOro ypOBHS
paccMaTpuUBaeTCSd M3YUYEHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus
TEOPETHUYECKH MaTepuadl H (AaKTOJIOTHMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHYECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckKas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHeHHWe (QYHKIMUA HTOro 3akoHa — OT
obobmaroiei 10 0OBACHSIONIEH U MPOTrHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEWIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusi JomnoiHsercs B Kypcax 10 u 11 xkmaccos
AJIEMEHTAMH COJICPKAHUSI, HMMEIOIIUMHU KYJIbTYpOJIOTUUECKUH W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHUMAHHMIO B3aUMOCBSI3M XHUMHHU C
JIPYTUMHU HayKaMH, PacKpbIBAIOT €€ pOjb B IMO3HABATEIHHOW M MPAKTUYECKOM
JESTEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IIPOIIECCY
TBOpYECTBA B 00JIACTU TEOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaloT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMAIIUIO H
OPUMEHSATh €€ NJis TONOJHEHUS 3HAHWM, PEIIeHUs WHTEIUICKTyalbHbIX H
AKCTIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1enom coaepkanue y4eOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WM3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIMIMXCS MUPOBO33PEHUYECKON OCHOBBI IS TOHUMAHUS
bunocodckux uaeH, TakuX Kak: MaTEepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO U
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHUH MYyTEM SKCIEPUMEHTA W
pEelICHHs] TPOTUBOPEYH MEXKAy HOBBIMH (aKTaMH U  TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTHYECKUX MpobieM, a
TaKke Mpo0sIeM cOepekeHUsT IHEPIETUHUECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnnmane pemieHus 3agad  BOCIWTAHUWSA, PAa3BUTHS H  COIMATIU3AlAU
oOy4Jaromuxcsd MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K ONpPEIEICHUIO
COJIEp’)KaHMsI M TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBaroT (HOpMUpPOBaAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKMUX 0a30Bo€ 3HAYCHUE s
pPa3sTUYHBIX BHJIOB JICATEILHOCTH: pEIIeHWs MpoOjeM, TMOUCKa, aHalu3a |
00paboTku nHGOpPMALIUKA, HEOOXOAUMBIX JIJII IPHUOOPETEHUSI OMBITA MPAKTUYECKOM
U HCCJIeI0BATEIbCKON JCATEILHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHuWs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U HA YPOBHE CpeJIHEro 00IIero o0pa3oBaHus, MpU OINpeaeSICHUN
COJIEp)KaTENIbHOM XapaKTepUCTUKU IeJied HW3YUeHMsl MpeIMeTa HampaBiIeHUEM
MEPBOCTENIEHHON 3HAYMMOCTU TPATUIIMOHHO TPU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HAyKU KakK O0JacCTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOMN
JESTEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOJIMYECKOW TOYKM 3PEHHUS TAKOW MOAXOJ K ONPEAECICHUIO LEJIEU W3y4YeHUS
MIpeAMETA SABJISIETCS BIOJIHE ONPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJIABHBIMU LIENSIMA M3y4YEHHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBmstroTcs:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH Kak  BaKHeHIen
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOWl
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMJIEHHE C UCTOpHeEi
UX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BELIECTB M XUMHUYECKHUX pEaKLUHi, HEOOXOAUMBIX JUIsl NpUOOpEeTeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKHX SIBICHUH,
MMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCEIHEBHOM KU3HMU;

e pa3BUTHE YMEHUI U CIIOCOOOB AESATENBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTA, COOJIOJIEHUEM IpPaBHII
0e301macHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuMm, coaepskareibHasi XapaKTepUCTHKA LEJel U 3a7a4 U3yYeHUs
IpeaMeTa B IpOrpaMme Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oodmero oOpazoBanus. CeroaHs B
OpernojaBaHUM  XUMHUM B OoJblIel  CTENeHH OTHAETCS  IpearoyYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJAepKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00111€00pa30BaTENbHON OpraHu3aliy, BIAJCIOIIET0 He
HAa0OpOM 3HaHUM, a (PYHKIUOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHSIMU aKTUBHOTO MOJYYEHUsI 3HAHUN U MPUMEHEHHUS UX B PEATbHOU XKU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u Cc 3TUM TOpU U3yYEHUM NpeaMera «XUMHs» JIOMUHUpPYIOIIee
3HAYEHHE MPUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

afganTanys oOy4yarIMXCcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTENIHLHOMY MPHUHSATUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYarOIUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
JeATENbHOCTH: PElIeHHs MPoOJeM, MOUCKA, aHalIu3a U o0pabOTKH HMH(OpMaLuy,
HEOOXOJUMBIX JJIi TNPUOOPETEHUs ONbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TMO3HAHUM XHUMHUH, a TakkKe [Js OLEHKA C TO3ULHMA



HKOJIOTHYECKON O€30MacHOCTH XapaKkTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
MIPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEN 00YYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTHH JJIs IMOMCKA W aHaIu3a y4eOHOU H
HAyYHO-TIOMYJIIPHON MH(DOPMAITUH XHMHYECKOTO COJIEPIKaHMSI;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIIMATUBHOTO W JIOTUYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NpH IUIAHHPOBAHUHM W TIPOBEACHUH XHMHYECKOTO
DKCIIEPUMECHTA;

BOCIIUTAaHUE Yy OOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BXKHOW PO B PEIICHWU TI00adbHBIX MpoOsieM
PaIMOHAIBHOTO TTPUPOIOTIONB30BAHUS, TIOMTOJIHEHUSI YHEPTETHUECKUX PECypCoB U
COXpaHEHUsSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO
OTHONICHUSI K TPHUPOAEC M CBOEMY 3I0pPOBBIO, a TakK)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHUW JJIs TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B yueOHOM 11aHe cpenHero oOImero oOpa3oBaHUS MPEAMET «XUMHUS»
0a30BOT0 YPOBHS BXOJIUT B COCTAB MPEAMETHON oOmactn «EcTecTBEeHHO-HAYYHBIC
MIPEIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX ISl U3YUSHUS] XMMUH, HAa 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiseT 68 yacos: B 10 kiacce — 34 gaca (1
yac B Heienro), B 11 kimacce — 34 gaca (1 gac B Heienio).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopust CTpPOEHUsT OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 1OI0XKeHUsA. CTPYyKTypHbIE (hOPMYIIBI
OpraHMYecKuX BewecTB. [omonorus, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBienne o KiIacCHU(pUKAMU OpraHUYEeCKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTWdecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MPEBpallCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIIOJEHUE WU
ONMCAHUE JEMOHCTPAMOHHBIX OMBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILECTB
MpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psig. MeTraH U 3TaH —
pOoCTEHIINe MPEJCTABUTENN AaJIKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOMCTBA
(peakuy 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Pl DTUIEH U MPOIUIIEH —
MpOCTEHIINE MPEJCTABUTEIN AJIKEHOB: (PU3WYECKUEe U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MerunOyramueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHUYECKHE CBOWCTBA (peakius mnonumepusainuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MpOCTEHIIMH TMpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiuu raJoreHUpOBaHUS U HUTPOBAHUS), TIOJIyYeHHE U MPUMEHeHue. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoIyYyeHue U npumeHenue. TOKCUYHOCTh



apeHoB. l'eHeTmdeckass CBA3b MEXAY YyINIEBOAOPOAAMH, IPUHAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedpTH:
MEPErOHKa, KPEKUHI (TEPMUUYECKUH, KaTAIMTHUYEeCKUil), nuponus. I[IpoaykTel
nepepaboTky He(TH, UX NPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbI
YTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsS BEIIECTB M HX MPEBPALLICHUM:
O3HAaKOMJIEHHE C oOO0pa3lamM IUIacTMacc, KaydyKOB M PpE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIor€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE 3TUJIEHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bolunciienus 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IMPOAYKTa PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM TPOIYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE CHHUPTHL. MeETaHOI W 3TAaHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBa (peakluuMyd C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpUMEHEHHE. BoAOponHbIE CBSI3U MEXIY
MOJIEKYJIAaMHU CITUPTOB. /[elicTBHE MEeTaHOoIa U 3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHOroatomMHble  COMPTHL. JTWICHIJIMKOJIb W  TIJHLEPHUH: CTPOECHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MLIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
OopraHusM yesnoseka. [[puMeHenne rimuepuHa U 3TUIEHTITUKOJS.

®deHos: CTpOEHHME MOJEKYJbl, (U3NYECKHWe U XUMUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpnerunpl U Kemowuwvl. DopMmanmpaerui, aneTAIBICTUI: CTPOCHHE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA (pEakLUWU OKUCICHHS U BOCCTAaHOBJIICHHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCJIOTBI: CTPOEHHE, (PU3NYECKHEe M XMMHUYECKUE CBOMCTBA (CBOICTBA,
o0mue Uit Kj1acca KUCIOT, peaklus dTepu(UKaIIK), OJTyYeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['mMaponus
cinoxHbIX 3GupoB. XKupsel. ['uaponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.



VYraneBonpl:  coctaB, Kiaccuukamus — yrieBoioB  (MOHO-, JU- U
noyiucaxapubl). ['moko3a — mMpocTelnuii MOHOCaXxapuJ: 0COOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE C
ruapokcuom Meau(ll), oxucnenue aMMmHuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HaXOXKJEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie nmonuMepbl. CTpoeHue Kpaxmaia U
HEeU0NI03bl.  PU3HYEeCKMe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KAaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILICHUIA:
MpOBe/IeHNEe, HAOJIIOJIEHHE W OINHUCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJIa
okcusioM wmeau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aWMMOJAEHCTBUE TIIMIIEPUHA C
ruapokcuom Menu(Il)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmajia C HOJIOM),
IIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaumn.

Bolunciienns 1Mo ypaBHEHHUIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NMPOJYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM TPOIYKTOB PEAKLIUN).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaKk aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Ouznyeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe riauiuHa). buonorudeckoe
3HaYE€HHWE aMUHOKUCIOT. [lenTupl.

benkn Kkak NpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHud. llepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHbIE PEAKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX MPEBPALLCHUIA:
HAOJI0/ICHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIUU OEJIKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHN S

OCHOBHBIE MOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHAS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUA —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX MPEBPALLCHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnupeamMeTHbIe CBA3H.



Peanuzanus MexXnpeaMETHBIX CBSI3€U NMPU U3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX ECTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIEC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIaccUuUKaIus, NEePUOIUIHOCTb, HAOIIOCHHE,
HU3MEPEHHUE, IKCIIEPUMEHT, MOACITHUPOBAHUE.

®duznka: Mmartepus, OJHEprus, Macca, aTroM, JJIEKTPOH, MOJIEKyJa,
HDHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperartHoe COCTOSTHUE
BEIECTBA, (PU3MUECKUE BEIUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCUHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENKH, YIJIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMaeMble, TOIUIUBO,
PECYPCHL.

TexHosmorusi: MNUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE TPENapaThl, MaTepUaibl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONBL. JNEKTPOHHAS
00o0yI0uKa. DHEPreTuYecKre ypoOBHU, TIOJyPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeieleHUs] dJIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpAITUST AaTOMOB.

Ileprnonnueckuit 3akoH u Ilepronnueckas cucTreMa XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U llepnoamdeckoil cucTeMbl
xuMmuueckux aneMmeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBI XHMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAasi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJEHTHONW XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenp okuciieHHs. IOHBI: KATHOHBI U aHUOHBI.



BemiectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. [HUIMbl KPUCTALNINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[TonsiTue o aucnepcHbix cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBast 1011 BELIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOpPraHUYECKUX BeIlecTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss  XMMHYECKHUX — peakmuii B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUM IIPU XUMUUECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ci1adbie 351eKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAs,, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUIN:
neMoHcTpanus tabnui «Ilepuoauyeckas cucrema xuMuueckux siaementos . U.
MeHneneeBay, U3ydeHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINMHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KaTAJIN3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUd HOHHOTO OOMEHa),
MPOBEJICHNE NPAKTUUECKON paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLIUIY.

PacuérHble 3anaum.

Pacy€rel 1O ypaBHEHMSIM XMMHUYECKHX peEakUui, B TOM YUCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUETHI C HCMHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOECHHUSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpUMEpE
KHCJIOpPO/Ia, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHs])) U HMX  COEAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEUIINX HEMETAJLIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoandeckoil cucrteMe XMMUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJEKTPOHHBIX 000J0UEK
aToMoB MetajuioB. O6mue (usnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, Kalui, KaJbIIUM,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl nmomyyeHus: MetauioB. [IpuMeHeHre MeTalioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M UX IPEBPALLCHUN:
M3y4YeHUE KOJUIEKIMH «MeTamibl U CIIaBb», 00pa3lloB HEMETAJIOB, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHIA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

PacuéTtpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€Cri€YEHUU 3KOJIOTHYECKOU, SHEPreTUYECKOU M MUIIEBOU
0€30MMacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIAX [POMBILIIEHHOTO
ITOJIyYEHHS B&XKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEIIECTB M MAaTEPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTe€pualibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEpAIbHBIE
yaoOpeHus.

XUMHSIT U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kilacce ocylecTBIETCS YEPE3 UCMIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TIOHSTHH, TaK W TOHITUH, SBISIOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: Hay4dHbIM (hakT, rumoresa, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCuPUKalUsg, MEePUOJIUYHOCTh, HAOJIIOEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEIO,
00BbEM, arperaTHO€ COCTOSIHHME BEIECTBa, (PU3NUYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kijeTka, opraHum3M, SKocHcTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKasi MPOMBIIICHHOCTb, METAJLTYPIrus, MPOU3BOJACTBO
CTPOUTEIBbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHus (JMYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbIM). HayuHo-meToanueckoll OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTpaMM CpPETHEro OOIIEero
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUUECKUX TPaauIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKOM KYJIbTYpPhl U CLIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsSD» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
O0yJaroIITIXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHUS»  OTpa)karoT
Cc()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIlIeUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K TpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U IMPAKTUYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, UYTO JOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

UHTEpPECA M II03HABATENbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e MH(OpPMAIMU O MEePEFOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE W TOCTYIIKM CBOMX TOBApPHILEH C
MO3ULIMI HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU AITUX
MOCTYIIKOB;

4) popmMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmtoieHuss mpaBui 0e30MacHOro oOpalleHusl C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBE/IEHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPHUSITHS BPEIHBIX NMPUBBIYEK (YNOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO0 MPOGECCUuil pa3IndHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYJAOBOU eI TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, HUHTEPECOB U
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0Pa3HOr0 OTHOMICHUS K TMPHUPOJIe, KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
HPKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTHKEHHM XUMHM IS
PELICHHs BOMPOCOB PAIIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJEACTBUSA MPEINPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITA NEeSATeIbHOCTU AKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COLMAIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMHUU KaK HAyKH, OCO3HaHHMS €& pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U perieHur MpoOJeM COXpaHCHHUS
MPUPOIHOTO PABHOBECHUS,

yOSKAEHHOCTH B  O0COOOM 3HAYMMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3ALUK: B €€ TYMaHUCTUYECKOW HAIMpPaBICHHOCTH W BAaXKHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUUECKON O€30MacHOCTH, B Pa3BUTHM MEIUILIMHBI, OOECIEUECHUH YCIOBUI
YCIEIIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOro uYJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAaHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



[OJTydyaeMble 3HAaHUS JJIS aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOUIero Mupa u
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUs JieflaTh 0OOCHOBAHHBIE 3aKIIIOYCHUS HA
OCHOBE HAy4yHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS IS
pereHus mpooieM B peaibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUW IO XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodeccruoHaIbHOM

JNEATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIC pe3yJIbTaThl OCBOCHUS yUeOHOro mpeaMeTa « XUMUsS» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbIe  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarOIIMXCS
MEKIMCIUIUIMHAPHBIC (MEKIPEIMETHbIC) OOIIEHAYYHbBIC MOHATHS, OTPAKAIOIIUC
IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa W CHEHH(PHKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECCTBO, SHEPTHs, sSBIICHUE,
IPOIECC, CHCTEMa, HayYHBIA (DAKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0OBaHKE, HAOIOICHUE, U3MEPECHUE, SKCIICPUMEHT U JPYTHUE);

YHHUBEpCajbHbIe y4yeOHbIC JIEHCTBUS (MO3HABATENbHbBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), oOecreunBarome dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAIILHOM KOMITETEHIIMH 00YyYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE yueOHbIE
JICCTBUSA B II03HABATEIIBHOW U COUAIBHON IPAKTHUKE.

MeranpenMeTHsle pe3yiabTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEJIbHbIMH, KOMMYHUKATUBHBIMM U  PETyJSITUBHBIMHU
JIEUCTBUSAMMU.

OBiaaenue YHHBeEpPCaJIbHBIMH Y4eOHBIMH NMO03HABaTEJbHbIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOrH4YecKue JeicTBUS:

CaMOCTOATENBHO  (QOpMYyJNIHMpPOBaTH M aKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENeNATh LENU JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM INMPUEMBI JOTHUYECKOTO MBIIUICHUS —
BBIJICJATh XAPAKTEPHBIE NPU3HAKU TOHATHUM M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpAaTh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIIUN;

YCTaHaBIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUHS. B pPacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUECHUS;

IIPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPE0OPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XUMHU4YecKas (opMmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIC MOJEJIBHBIE NPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIUpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITEILHOTO IJITAHUPOBAHUS M  IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XHUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TMOUCKE U
orbope wuHPOpPMAIIMKU, HEOOXOAUMON JJis BBITIOJHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: NPUMEHITh MEeXIpeaIMeTHble (pusndyeckue W
MaTeMaTHUYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIATHOCTH.

OBgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TeMbI B X0Ji€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

BBICTyNIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOM JAESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, pealM3aluy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessis €€ Uenu M 3aJadd, KOHTPOJUPOBAaTh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEIaraéMbplii  alrOpUTM JAEWCTBUH TIpHU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTpaXxaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIUYHOCTH, €¢&
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS] TPAKTUYECKUX 3a1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ, U a30TCOJEpKalllhe COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI $3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOIYYEHUU U
0€30M1acHOM HCIOJb30BaHUU BAKHEHIIMX OPraHMYEeCKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JAEATETbHOCTH YEJI0BEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSTHM,
yCTaHaBIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHATUS MPHU
ONKMCAHMH COCTaBa, CTPOCHHUS U MPEBPAIIECHUI OPraHUYECKUX COEIHMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW YPAaBHEHUH XHMMHYECKUX pEaKIui,
W3rOTaBIMBATh MOJENIM MOJEKYJ OPraHMYECKUX BEIIECTB I WIUTFOCTPALMU UX
XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YrJIeBOJOpOJIbl, KHUCIOPOJ U a30TCOJEpKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPOMMJIEH, alETUIIEH,
ATWICHTJINKOJb, TJIHIEPUH, (eHol, (hOopMalbIerua, aneTaibJAeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh YMEHHMS OIpPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nUecKue W XUMUYECKHE CBOWCTBA THUIWYHBIX TNPEJCTABUTENCH pPAa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OEH30J, METAHOJ, 3TaHOJ], STUJIECHIJIMKOJb,
[IIMIEPUH, (PEHOJI, aleTalbleru]l, MypaBbUHAss U YKCYCHAsl KHCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHAsi KUCIIOTA), WIUTIOCTPUPOBATHh T€HETUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYMCICHUS IO XUMUYECKUM
ypaBHEHHSIM (MaccChl, 00bEMA, KOIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu 1O WU3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIM MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ]aX HAYYHOTO MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS Ui TPUHATUS pPEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEHIECTBAMHU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPAaBUIIA MOJIH30BAHUS XHMHUYECKOM
MOCYJIO ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJTHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHINOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB IPU HArPEBaHUU, MTOJIyUCHHE
ATUJIEHA U W3Yy4YEHUE €ero CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHWU, IIBETHHIE PEaKlMu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKHM O€30MacHOCTH TMpPU OOpalleHHH C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYAOBAHHEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEepuMeHTa B (OpMe 3alucCH YpPaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u (GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, MaTepHer u apyrux);



chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS Ha KWBbIE OPTraHU3Mbl OMNPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokasarens [IJIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIIECHUS W TMPEJOTBPAICHUS WX BPEIHOrO BO3JIEHCTBUS Ha OpPraHU3M
YeJI0OBEKa;

JUIs. 00Y4YaroIIUXCsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUI;

JUISL CJIETBIX M CJIa0OBUIAIMMX OOYyYalomMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyI0 cuctemMy obo3HaueHui JI. bpaitns s 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHONW KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUH SIBJIICHUM
Opuposibl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3aad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XUMMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEMEHT, aTOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJNTMYECKas, BOJOPOIHAS ), KpUCTA/NINUECKas peniéTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PaCTBOpP, ODIJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJUTUYECKAST JUCCOLUMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkiuu, XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOopHs
DJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanyeckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAaHCHHS WM IPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTU M
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAHUH BAKHEUIIINX HEOPTAHUIECCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHMUI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XWMHYECKYIO) CHMBOJIMKY IS
cocTaBjeHHs (QOpMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HEral€Hask U3BECTh, IUTHEBAs COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAIEHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOHN
CBs3M (KOBaJE€HTHasl, MOHHAs, METAIUIMYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJsIpHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpeabl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymnme
COEIMHEHUHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOIUYECKOTO 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoi CHCTEMBI
xumuueckux saemeHToB JI. WM. MengeneeBa, HCMonb3ys NOHATHS «S-, p-, d-
DIIEKTPOHHBIE opoutamm», «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUH
110 Iepuoaam U rpymnmnam Ilepuognyeckon cucteMbl XUMUYECKUX diieMeHToB /1. U.
Mennemneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOILIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(ULIUPOBATh XMMHUYECKHUE DPEAKIMH I10
pa3MYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEAarupyroLIUMX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMsI PEAKIUI pa3iHMuHbIX
THUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEaKIIMi MOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMU UAYT J0 KOHLA;



Cc(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOITBEPKIAOLINE
KaueCTBEHHBIM COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIEeCTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTb ~YMEHHUH PpaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OajaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMN
peaKuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerictus (npunuui Jle [llatennbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHUYECKHUE TIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS CEPHOM KHUCIOTHI, aMMHUaka, a
Takke CPOPMUPOBAHHOCTHh MPENCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA WM 00bEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIJIOBOTO 3 (deKTa peaklii Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, MPEBPALICHUS U COXPAHCHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPaBUiIa MOJIb30BAHUS XUMHUECKON
MOCyJI0 ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IpaBuiia OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TO BBIMOJTHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBIIOJHATH XUMHUYECKHI
HKCIIEPUMEHT (pa3JoKeHHEe MEePOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalU3aTopa,
ONpe/IeTICHNEe CpEeAbl PpPAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOPAa, BIUSHUAE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMUMHUYECKOW pEaKIIvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE IKCIEPUMEHTAIbHBIX 3a/ad 10
TemaMm «Metamibe»y U «HemeTamne») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOUIUX pEaKUUid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABATh
OMAacCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvbpicn mokazarensi [IJIK, moscHATP Ha mpuMepax CHOCOObl yMEHBIICHUS H
MPEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUuXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SIBJICHUI;

JUISL CIENbIX M ClHa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. bpaitns qis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTMHEHUN A. 3
M. Bytneposa
Hroro no pazgeny 3
Pa3nea 2. Yriaesogopoasl
2.1 IIpenenbHbIe YTII€BOAOPOABI — aJIKAHbI 2
27 HenpenenbHble yriieBOJOPOIbI: AJIKEHBI, 6 I
' AJIKaJIUEHbI, ATIKUHbI
2.3 ApoMaTr4ecKkue yrieBo10pO bl 2
24 [TpupoiHbIEe UCTOUHUKH YTIEBOJIOPOIOB U 3 |
' ux nepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaniue oprannyeckue coeTuHeHust
3.1 Cruptsl. @enon 3
19 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 |
' Crnoxubie 3QUpEI
33 YraeBoabl 3 2




Hroro no pazgeny 13
Pasznea 4. A3oTcoaepxaiiue OpraHnyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BeICOKOMOJIEKY/IAPHBIE COCAUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3ienoB U TeM undposbie
Ne ni/m P Kontpoannbie | IlpakTuuyeckne (upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paszgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnuecknii 3ak0H
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue Bemectsa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUUYECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramnnsl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus ¥ KU3Hb
3.1 XUMUSA U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jlara
H3y4YeHH
|

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIEC

pecypchl

IIpenMer opraHuyecKou XUMuu, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHHsI OpraHUYECKUX
coenqunenuit A. M. bytneposa, eé
OCHOBHBIE MOJIOKESHHUS

[IpencraBnenue o knaccudukanuu
opraHuveckux BemiectB. HomeHkmarypa
(cuctemaTu4ecKasi) ¥ TPUBHAIbHBIC
HA3BaHUS OPTraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PST

Meran u 3TaH — npocTenime
MPEACTaBUTENM ATKAHOB

AJKeHbBI: coCTaB U CTPOCHUC, CBOMCTBaA

OTWJIEH U TPONUJIEH — MPOCTEUIIINE
MPEICTAaBUTENN ATKEHOB

[TpakTrueckas padorta Ne 1. «Iloxyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
MeTmiiOytaauen-1,3. Ilomyuenue




CUHTETHYECKOTO KayuyyKa U pe3UHbI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKHM psAl. ALETUIEH —
MPOCTEUIINN MPEICTABUTED aJTKMHOB

1 Brruncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CBS3b yIiIe€BOAOPOAOB,
MPUHAAJIEKANUX K PAa3IMYHBIM KjaccaM
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:

14 MIPUPOIHBIN a3 U MOMyTHBIC HePTIHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepadoTKu
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ POAYKTHI €€ epepaboTKu

16 KoutposnbHas pabota mo pazaerny
«YTIIeBOAOPOABD)

17 ITpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3p

13 MHOroaToMHBI€ CIUPTHI: STHUJICHIJIUKOJIb U
TJIALEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTu u
aneTanbaeru. AeToH

21 OHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE




KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[TpaxTuueckast padorta Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaH U OJICMHOBAs KHUCJIOThI, KaK
MNPEACTAaBUTCIIN BBICIINX Kap60HOBBIX
KHCIIOT

24

MBe11a KaK COJIM BBICHINX Kap6OHOBLIX
KHUCJIOT, UX MOIOIICC JieficTBHe

25

CrnosxHble 3(hUpbl KaK POU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

a¢upoB

26

XKupbr: runponus, npuMeHeHue,
OuosoruyYecKasi poyib )KUPOB

27

YTrneBosl: cocTas, Kiaccuukanusi.
Bakneiime mpeacTaBuTENN: IIII0K034,
bpykTo3a, caxaposa

28

Kpaxman u nemironos3a kak mpupoaHble
MOJIUMEPEI

29

KonTponbhas pabota mo paszueny
«Kucnopoacoaepxaiiue opraHn4ecKue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas pabora

30

OO11ast XapakTepUCTHKA a30TCOAEPIKALIIX
OpPraHUYECKUX COeTMHEHUH /
Bcepoccuiickas npoBepounas paboTa

31

AMWHBI: METHJIAMIUH U aHWJIMH

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHWYECKHUE COSAMHEHUS, UX




benku kak nmpupogHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

ouosiornyeckoe 3HaueHue. Ilentuan.

OCHOBHBIE TTOHSTUS XUMHUHU

33 1
BBICOKOMOJICKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1

IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTnyeckue
padoThbI

Jlara
U3yYeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS
KOH(UTYpaIys aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTeMa XUMHYEeCKuX aneMeHToB JI. 1.
MenneneeBa, ux CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COSJIMHECHUH 110
rpyIIaM X nepuoaaM. 3HauyeHue
MEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumudeckux ayemenToB .M. Menneneena B
pPa3BUTUN HAYKH

Ctpoenue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BonopoiHas cBsa3b

BanieHTHOCTB. DJIEKTPOOTPUIIATEIHLHOCTD.
Crenens okucienus. Bemecrsa
MOJIEKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJTOUIHBIE PACTBOPHI.
MaccoBas 10J1s BelecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYECKUX CoeMHEHUM. ['eHeTnueckas
CBSI3b HEOPTaHWYECKHUX BEIECTB, PA3TUIHBIX
KJIaCcCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHWYECKOW U OPraHUYECKON XMUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPAaHEHHUs U IPEBPALICHNS SHEPTUU IIPU
XUMHUYECKHUX PEaKIHAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[TpakTuueckas padora Ne 1. « Binustaue
pa3InYHbIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DnexTponutuyeckas auccormans. [lonstue
0 BoJiopoiHOM rnokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX W HEOPTraHMYECKHUX BEIICCTB

12

OKHUCINUTENIBHO-BOCCTAaHOBUTEINIbHBIE
peakuuu. [TonsiTue 06 3nexTponuze
pacIuIaBoOB U pacTBOPOB COJIEH

13

Kontponbhas pabota no paszueny
«Teopernueckne OCHOBBI XUMHM»

14

Meramnel, ux nojoxenue B [lepuognyeckoi
CHCTEME XMMHUYECKUX 351eMeHTOB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METaJJIOB




15

CruiaBbel METaIOB. DJIEKTPOXUMHUYECKUM PSiJT
HanpsHKeHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHUH, KaJIui, KadbI[Ui, MarHUM,
IFOMMHUN) ¥ UX COCTMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeJUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33134 10 TEME
«Metamnp»"

20

Hewmeramiel, BX MOJIOJKEHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3n4ecKre CBOMCTBAa HEMETAIIIIOB.
AnnoTponusi HEeMETauIoB (Ha IPUMEPE
KHCIIOpOJia, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COoeqUHEHUN

23

XuMHUECKue CBOMCTBa a30Ta, pochopa 1 ux
COEIMHEHUN

24

XUMHUYECKUE CBOWCTBA yIJIEpoaa, KPEMHUS U
HUX COeJUHEHUN

25

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIIOB U UX
COEeUHEHUN

26

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUI 110




TeMe «HeMertamuiey. Belaucnenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHUE PACUETHI

[TpaxTnueckas padorta Ne 3. «Pemienue

27 JKCIIEPUMEHTAIIBHBIX 3a4a4 110 TEME 1
"HemeTtammsr"»

73 KonTponbhas pabota mo Temam «MeTaribh 1
u «Hemeramnbny

29 Heopranuueckue u opraHuuecKre KUCIOTHI. 1
Heopranuueckue u opraHnuecKiue OCHOBAHMS
AmMoTepHbIe HEOpraHUYECKHe U

30 OpraHuYecKue coeuHeHus. [ 'eneTnueckas |
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumuu B o6ecrieyeHrH SKOJI0TrHUeCKOH,

31 SHEPTeTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 0OIIMX HAyYHBIX

32 MPUHIMIAX TPOMBIIIIEHHOTO TOJYYEHHUS 1
BAKHEWILINX BEUIECTB

33 YenoBek B MUpE BELIECTB U MaTEPHUAJIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
NPOBEPSIEMOT0
pe3yiabTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa30BaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

Teopernuyeckrie OCHOBBI OPraHU4ECKON XUMHUH

1.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNH O XHMHYECKOW COCTaBIISIONIEH
GCTGCTBGHHOHaquOﬁ KapTUHbl MHpPA, PpOJIU XHUMHUHU B IIO3HAHUH
SBIIEHUN TPUPOJbl, B (OPMUPOBAHMM MBIIUICHUSI M KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM MJis
pelleHrs] TMPAKTUYECKUX 3aJad M DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM cpejie

1.2

Brnanenne cucreMod XMMMYECKMX 3HAHUHM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIararoIme HOHSATHS (Moutekya, BaJICHTHOCTD,
AJIEKTPOOTPUILIATEIBHOCTh, CTEHEHb OKHUCIIEHUS, XMUMHUYECKas CBS3b,
MOJIb, MOJIApHAs Macca, MOJIAPHBIH OOBEM, YTJIEpPOAHBIN CKeleT,
(GyHKUMOHANbHAS  IpyNNa,  paguKkal,  HU30MEpHs,  HU30MEpHI,
TOMOJIOTMYECKUN psAll, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJI- U
a30Tco/eprKalllie COEIUHEHUs, OMOJIOTMYECKM AKTHBHBIE BEILECTBA
(YyrieBogpsl, JKUpPBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHUS); TEOPUHM U 3aKOHBI (TeopHs
XUMUYECKOTO CTPOCHHs opranumdeckux BemecTB A.M. Bytmepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHMHUH, (AKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJIy4eHMHM U 0e30IacHOM
UCIIOJIb30BAaHUU BAKHEWIIMX HEOPraHMYECKUX M  OpraHMYeCKHX

BCIICCTB B 6BITy nu HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

CdopMHpOBaHHOCTh yMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHATUM,  YCTaHABJIMBAaThL  MX  B3aUMOCBS3b,  HCIIOJI30BaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAILLECHUI OPTaHUYECKUX COEIUHECHHI

1.4

c(OpPMHUPOBAHHOCTh YMEHUU HCIIONB30BATh XUMUYECKYI0 CHUMBOIIUKY
JUISL COCTABJICHHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cOokpaméHHor) (opMyn OpPraHMYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEaKLIUi, U3rOTABINBATH MOJIETIN MOJIEKYJI OPraHUYECKUX
BEILECTB I WJUTIOCTPALIMM MX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUA




1.5

ChopMUpoBaHHOCTh  YMEHHMH  yCTaHaBIMBAThb  MPUHAJIEKHOCTH
M3YUYEHHBIX OPraHMYECKHX BEIIECTB MO MX COCTaBYy U CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) coequHeHWi (YIJIeBOIAOPOJBL,
KHUCJIOPOJI M a30TCOJIEpIKalle COEIUHEHUS, BBICOKOMOJEKYJIIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHMS IO  CHUCTEMaTUYECKOMU

Homenkiatype (IUPAC)

1.5

CdopMHUpOBAaHHOCTH YMEHHUS OMPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KpaTHbIE)

1.6

ChopMHpOBAaHHOCTh YMEHHS MPUMEHATH: TIOJOXKEHUS  TEOpUHU
CTpOEHHUsi opranudeckux BemiectB A.M. BytiepoBa anst oObscHEHHS
3aBHCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUSA MACChI BCHICCTB

YTI1eBOIOPOIBI. Kucnopoaconepxaniue 51 a30TCOoIepKaIIHe

OpTraHU4YC€CKUC COCOIUHCHU. BBICOKOMOJ'IeKy.]U[pHLIe COCOAUHECHUA

2.1

CdopMupoOBaHHOCTh YMEHUW TNPUBOAUTHL TpPUBHUATBHBIC HAa3BaAHUS
OTJICIbHBIX OPTaHMYECKUX BEIIECTB (STUJICH, MPOMHIIEH, alleTUJIEH,
STHJICHTJIMKONb, TIHLEpUH, (eHon, GopManpaeruy, amneTaibIerH,
MypaBbMHAsl KHCIIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCJOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUI03a,

TJTMIIVH)

2.2

ChopMHUpOBAaHHOCTh YMECHHMHA XapaKTepHU30BaTh COCTaB, CTPOCHHE,
du3nYecKue M XUMHUYECKHE CBONCTBA THITMYHBIX TIPEJCTABUTEINECH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIECTB (METaH, 3TaH, JTHJICH,
MpONWIeH, aneTuwieH, OyrtaaueH-1,3, merunOyranuen-1,3, OeHzom,
METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAs M YKCYyCHas KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUITFI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(bOpMHpOBaHHOCTb YMCHUA WIUIIOCTPUPOBATH TCHCTUUYCCKYIO CBA3b
MCXKOY TUIINYHBIMHA NpeaACTaBUTCIIAMHA Pa3IIMYHBIX KJ1aCCOB
OpTraHUYCCKUX BCIICCTB YPABHCHUSAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaxiuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII

24

CdopmupoBaHHOCTH yMEHUS XapaKTepU30BaTh HUCTOYHHUKHU
YTIEBOIOPOAHOTO ChIpbs (HE(Th, IPUPOIHBINA ra3, yroJib), CHOCOObI UX

nepepaboTKU U MPAaKTUYECKOE PUMEHEHHE MTPOTYKTOB IepepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJ{aX HAYYHOI'O ITIO3HAHUS, UCIIOJIB3YCMbIX B XUMHWHU ITPHU NU3YUYCHUUN




BEUIECTB U XHUMHUYECKUX sBIEHUH (HaOmoJaeHue, Hu3MepeHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIC
XUMHYECKHE 3HaHWs [ MPUHATHS peUIeHH B KOHKPETHBIX

JKU3HCHHBIX CUTyalUsiaX, CBA3aHHBIX C BEICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopMHupoBaHHOCTh yMEHHM COONMIOATh TpaBHJIa MOJB30BaHUS
XUMUYECKOH TIOCYJI0ON ¥ J1Ta0OpaTOpHBIM OOOPY/IOBaHHUEM, a TaKKe
nmpaBujia 06paH.[eHI/ISI C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

10 BBIIIOJTHCHUIO J'Ia60paTOpHI>IX XUMHNYCCKHX OIIBITOB

33

ChopMHUPOBAHHOCTH YMEHHH TJIAHUPOBATH M BBIMOJIHATH XUMUYECKUN
HKCIEPUMEHT (TIPEBPALICHUS] OPIraHNYECKUX BEILECTB MPU HArpEeBaHUM,
HOJyYeHHE STHJICHA U M3Y4YEHHE €0 CBOMCTB, KAUECTBEHHBIC PEAKIIUH
OpraHMYECKHUX BEIIECTB, JEHATypalus OEIKOB IpU HarpeBaHHH,
[IBETHBIC pPEAaKIHUU OENKOB) B COOTBETCTBHU C IPABWIAMH TEXHUKHU
0€30MacCHOCTH TpPH OOpaIIeHUH C BEIIECTBAMH U JaOOpaTOPHBIM
000py10BaHUEM; MPEJCTABIATh pe3yJIbTaThI XMUMUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOAYKTa pPEakiliu MO U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OAHOTO

U3 UCXOHBIX BEIECTB WM MIPOJYKTOB PEaKIMH)

3.5

ChopmMupoBaHHOCTB yMEHUHI KPUTHUYECKH aQHaJIU3UPOBATh
XMMHUYECKYI0 HMH(OpMAIHIO, MOIy4aeMyl0 M3 pPa3HbIX HMCTOYHHKOB

(cpenctBa MaccoBoii nHpopmaluu, cetb IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTh yMEHHU COOJIOAATh TMpaBWIa HKOJIOTHUYECKU
1eJ1ecO00pa3HOro MOBEAEHUSI B OBITY U TPYJIOBOW NEATEIbHOCTH B
LENSIX COXPAHEHUS CBOEro 3I0pPOBbsi U OKpY)KAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBI
OnpeeNEHHBIX OPraHWYeCKUX BELIECTB, NOHMMAsi CMBICI MOKa3aTess
[IIK (mpenenbHO AOMYyCTUMOM  KOHLEHTpaluu), TOSCHATh Ha
mpuUMepax CIocoObl YMEHBIIEHUS W TMPEIOTBPAIICHHUS HX BPEIHOTO

BOBHeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

11 KIIACC

Kon
NMpoBepPsieMOro

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHO MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHMs




pe3yjabTara

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIFOYAECT:
OCHOBOINOJATalIlIue  MOHATHS  (XMMUYECKHMH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-3JEKTPOHHBIE OPOUTAIH AaTOMOB,
HOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHUSI, XMUMHYECKas CBsI3b, MOJIb, MOJIIpHAas Macca, MOJISIPHBII
00BEM, KpUCTATMYECKAsT PEMIETKAa, THIBI XUMHUYECKUX PEaKIUil
(OKHCITUTENbHO-BOCCTAHOBUTEBHBIE, JK30- M JHIOTEPMUYECKHE,
peakiMu HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLIMALIMSA, OKUCIUTENh, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHYECKON pEeakKliu, XUMHUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJIUTHUECKON nucconmanuu, llepuonnueckuit
3akoH J[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOTIOTUIECKUE CBEACHUS O CBOIMCTBAX,
COCTaBe, TMONYyYeHHMH U O€30IMacHOM HCIONB30BAaHUU BaKHEUIIHX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUYECKOH JeATeIbHOCTU

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISIBISTH XapaKTepHble NPU3HAKU H
B3aUMOCBS3b HM3YUYCHHBIX TOHSITHH, NPUMEHATh COOTBETCTBYIOIINE
MOHATUS TP OINHUCAHMM CTPOEHUSI U CBOMCTB HEOPTraHUYECKUX
BEUIECTB W MX MPEBPAICHUN; BBISABIATH B3aUMOCBS3b XHUMHUYECKHUX
3HAHUI c MOHSATUSAMH u MPEICTaBICHUSMH JIPYTHX

CCTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

BJ'I&I[@HI/IG OCHOBHBIMHM MC€TOJaMHW HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX  SBICHUN (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIUPOBAHUE)

1.4

ChopmupoBaHHOCT, YMEHUW OMPEAENATh BAJICHTHOCTh W CTETICHb
OKHCJIEHUS XUMHUYECKHX DJIEMEHTOB B COCAUHEHUSX Pa3IUYHOrO
COCTaBa, BHJ  XUMHYECKOM  CBsi3M  (KOBajeHTHAs, HOHHAas,
MeTaJuIMuecKasi, BOJIOPOHAs1) B COCIMHEHUSIX, TUI KPUCTAILNTMYECKON
pEeIETKH KOHKPETHOI'O BellecTBa (aTOMHAs, MOJEKYJspHas, MOHHas,

MEeTaJITHYeCKas)

1.5

CdhopmupoBaHHOCT, YMEHUN OMPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTMHEHUI

1.6

CchopMUpOBaHHOCTb ~ YMEHHMSA  KJIACCH(PUUUPOBATH  XUMHYECKUE
peakiuu Mo pazIuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronmx

BEIIECTB, TEINIOBOMY J(h(dEKTy peakiiu, W3MEHEHHUIO CTeleHen




OKHUCIIEHUS ~ JJIEMEHTOB,  OOpaTUMOCTM  peakUud,  Y4YacTHIO

KaTajau3aTopa)

1.7

ChopmupoBaHHOCT, YMEHUH  COCTaBIATH YpPaBHEHHS  peakiuil
pa3IMyYHBIX THIIOB, TMOJHBIE M COKpPAIEHHbIE YpPaBHEHUS peakuui
MOHHOTO OOMEHA, YUUTBIBAs YCIOBUS, PH KOTOPBIX 3TH PEAKIMH UIYT

JI0 KOHIIA

1.8

CdhopmupoBaHHOCTH YMEHUH MPOBOIUTH PEAKIIUU, MOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  pPa3/IMYHBIX HEOPraHUYECKUX  BEIECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HWOHBI, TPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCUICCTB

1.9

ChopmupoBaHHOCT, YMEHHMH pacKpbIBaTh CYIIHOCTh OKHCIIHTEIbHO-
BOCCTAHOBUTEIBHBIX peakiuit MOCPEICTBOM COCTaBJICHUS

QJICKTPOHHOT'O 0ajaHca 3THUX peaKHI/Iﬁ

1.10

CdopMUpPOBaHHOCTH YMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMMUYECKOH peaKky OT Pa3InYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCT, yMEHHUH  OOBSACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIITHETO BO3/ICHCTBHS

(mpuniun Jle HlaTtense)

OO0mast u HeopraHuvIecKasi XUMUs

2.1

CdopMupOBaHHOCTH YMEHHH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATh €ro
CUCTEeMATHU3HUPYIOIIYIO,  OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO

byHKIMHA

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTEPU30BaTh MIEKTPOHHOE CTPOSCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 14 mnepuonos Ilepumoanueckoi
CUCTeMBbl XuUMUYeckux dneMeHTtoB J[.M. MeHnneneeBa, uCIoOnb3ys
MOHSTHUS «S-, p-, d-dNEKTPOHHBIE OpOUTANIM», «IHEPIeTUUYECKUE
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MEHEHHS  CBOMCTB
XUMUYECKUX 3JIEMEHTOB M UX COEIMHEHHH MO MepuoJaM W TpyIram

[Tepuoanueckoit cucrembl XxuMuueckux siueMenToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHUH XapakTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHUE  TEHETHUYECKOM  CBSI3M  MEXIY
HEOPraHWYeCKUMH  BEILIECTBAMHU c MIOMOIIIbIO ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopMUpOBaHHOCTh ~ YMEHHMH  yCTAHAaBIMBAaTh  MPUHAJIEKHOCTh

HCOPTraHNYCCKUX BCHICCTB IIO HMX COCTABY K OHpeI[eJ'IéHHOMy KJIaCCy




(rpynme) coenrHeHUH (MPOCTHIE BENIECTBA — METAJUIBl U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTb YMEHHUH HCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUISL  COCTaBJIEHUS (OpMYJl BEIIECTB U YPaBHEHHH XUMHUYECKHUX
peakuuii, cucrematnyeckyto HomeHkinatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUs OTIEJbHBIX HEOPraHWMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTb, HETAlIEHas W3BECTbh,

MUTHEBAS COJA, MTUPUT U JPYTHE)

2.6

CdopMUpOBaHHOCTH YMEHHMH XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
MOJATBEPXKJIATh  CYIIECTBOBAHHWE  TE€HETHYECKOW  CBS3M  MEXIy
HEOPraHWYECKUMH  BEIIECTBAMHU c MOMOIIIbIO ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKI_II/Iﬁ

2.7

CdopMUpOBaHHOCTh YMEHHI TJIAHUPOBATH W BBHITIOJHATh XUMUYECKHI
HKCHEPUMEHT (pa3lioKeHUEe MEPOKCHAa BOJOPOAa B TNPHUCYTCTBUU
KaTaJM3aTopa, ONpEJe]IeHNEe CPeasl PACTBOPOB BEIMIECTB C HOMOIIBIO
YHHMBEPCAIbHOTO WHIMKATOpPa, BIHMSHHUE pa3IM4YHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakUuH, peaklIud HMOHHOTO OOMEeHa,
Ka4yeCTBEHHBIC PEaKIUH Ha Ccylb(haT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMs, pELIeHHE AKCIEPUMEHTANbHBIX 33/7a4y 10 TeMaMm
«Metamibl» n «HemeTamib») B COOTBETCTBUU C TPABHIIAMHU TEXHUKH
0e30macHOCTH TpH OOpaIleHUH C BEIIECTBAMH M J1aOOPaTOPHBIM
000OpyTOBaHUEM; IPEACTaBIIAT pE3yIbTaThI XMMHYECKOTO
SKCIEpUMEHTa B (OpPME 3alHMCH YpPaBHEHHH COOTBETCTBYIOLIMX

peaKHI/Iﬁ n Q)OpMYHI/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YyJIbTATOB

2.8

CdhopMupoBaHHOCTh yYMEHHH COONIOATh TpaBHWia TIOJH30BAHUS
XMUMUYECKON MOCYyAOH M J1a0opaTOpHBIM OOOPYJOBAHUEM, A TaKKe
npaBuiia OOpaIIeHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMU

110 BBIIIOJIHCHUIO HaGOpaTOpHLIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMuUpOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHUMHYECKUE
IPOLIECCHI, JEKaIlUe B OCHOBE IPOMBIIUIEHHOTO IMOJyYeHHs] CEpHOMN
KHCJIOTHI, aMMHaKa, a Takke C(OPMHPOBAHHOCTH NPEICTABICHUN 00
O0IMX HAyyHbIX MNPUHLOUMNAX M HKOJOTHMYECKUX  Mpodiemax

XUMHYCCKOTO MMPOU3BOACTBA

XuMus 4 )KU3Hb. PacuéTnl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJM XUMHUU B TIO3HAHUU

SBJIGHUN TPUPOJLI, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpPbI




JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOAMMOM s
pellleHrs TPAKTHUYECKUX 3alad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpesie

3.2

CdhopmupoBaHHOCTH yYMEHUH KPUTHYECKH aHAIM3UPOBATh
XMUMUYECKYI0 MH(OpMAIHIo, TOIy4aeMyl U3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMUpOBaHHOCTH yMEHHUHN COOJIONATh TPAaBWIIA DKOJIOTHUECKHU
1e1ecoo0pa3Horo MOBEIEHUsT B OBITY M TPYAOBOH IESTENBHOCTH B
LEJISAX COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH NPUPOIHON

cpenbl
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Oco3HaBaThb ONACHOCTb BO3JCHCTBHUA HA JKUBbIE OPTraHU3MBbI
ONpPEACIEHHBIX BEIIECTB, MOHUMAas cMbIc nokasarens [IIK, noscHaTs
Ha MpUMeEpax crmocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOS)IGI\/'ICTBI/UI Ha OpraHu3M 4€JIOBCKa

3.5

CdhopmMupoBaHHOCTD YMEHUU IIPOBOAUTD BBIUHCIICHUS C
WCIIOJIb30BAHUEM MOHATHS «MaccoBasl JOJis BEIeCTBa B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUH Ta30B IPU XUMHUYECKHX PEAKLUIX, MaCChl
BEIIeCTBAa WM 00bEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOrO W3 YYacTBYIOIIMX B pPEaKIMU BEILIECTB,
TEII0BOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl

BEIIECTB, IPEBPALLECHUS U COXPAaHEHHs SHEPTUU




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1

TeOpeTI/I‘IGCKI/Ie OCHOBBI OpFaHI/I‘IGCKOﬁ XUMHHU

1.1

[Ipenmer opraHHYecKOM XUMHH: €€ BO3HHKHOBEHHWE, Pa3BUTHE U 3HAUYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHsl CTPOEHUsS OPraHMYECKHUX

coequHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CrpykrypHble (OpMYJBl OpPraHMYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUs.
XuMHUYecKasi CBA3b B OPraHUYECKUX COEJAMHEHMSIX — OJUHAPHBIC U KpaTHbIE

cBs3u. [IpencraBnenue o KacCUpUKAIMA OPTaHUYECKUX BEIIECTB

1.3

HOMGHKJ’IaTypa OpPraHU4YCCKHUX COCJIMHEHU I (CI/ICTCMaTI/I‘IeCKaH) H TpUBHUAJIbHBLIC

Ha3BaHUS BaXKHEUIITNX HpeI[CTaBI/ITCHeﬁ KJIaCCOB OPraHNYCCKHX BCUICCTB

YrneBogopo bl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psiZl. MeTaH U 3TaH — NpocTeiIme
MPECTAaBUTENIN aJKaHOB: (U3MUECKHMEe M XUMHUYECKHEe CBOMCTBA (peakiuu

3aMCIICHUA U I‘OpCHI/Iﬂ), HaXOXXIACHUC B IPHUPOAC, IMOJTYYCHHUE U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUU psAn. DTWIEH U MNPONHIEH —
npocTeillline MpeCTaBUTeNN alKeHOB: (U3WYECKHe M XHUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUJpATAllMU, OKUCIEHUS U

HOHI/IMepI/ISaHI/II/I), IIOJIYYCHUC U IPUMCHCHUC
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Ankanuensl: Oyraguen-1,3 u MetwnOyragueHn-1,3: cTpoeHue, BaxHeHne
XMUMHUYECKHE CBOMCTBa (peakuusi noiauMepuszanun). [lomyueHne cHHTETHYeCKOro

KaydyKa U pe3uHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUH psil. ALETHIICH —
OPOCTEHIINK TpeICTaBUTENb AJKMHOB: COCTaB, CTpPOCHME, (u3nueckue u
XUMHUYECKHE CBOMCTBA (peaklny TUAPUPOBAHNUS, TaIOr€HUPOBaHMs, THIpATaLNH,

I‘OpeHI/IH), IMOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benszon: cocraB, cTpoeHHme, (GU3HUYECKHE WU XHMHUYECKHE CBOWCTBA
(peakuuu raJoreHHpOBaHUS U HUTPOBAHUs), IOJIy4eHUE U puMeHeHue. Tomyout:
cocTaB, CTpoeHHe, (u3uyeckMe M  XUMHYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUS WU HUTPOBAHHUSA), TOJIYYEHHE M TNpUMEHEHHE. TOKCUYHOCTh
apeHoB. l'eHeTndeckas CBSI3b MEXAY YIVIEBOJOPOJAMH, NPHUHAUIEKAIIUMU K

Ppa3iInYHBIM KJIacCaM




2.6

[IpupoHbIe UICTOYHUKH YTIIEBOIOPO0B. [IpUpoHbIii Ta3 U Moy THBIC HeTIHBIC
ra3el. Hedth 1 €€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH: MEepEeroHKa,
KPEKHUHT (TePMUYECKUH, KATaJUTHYCCKHIA), MUpou3. [IpomyKThl mepepaboTKu
He(TH, X NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KaMeHHBIN yroip u

HPOAYKTHI €ro nepepaboTKu

Kucnopoconeprxaiye opraHn4eckiue coeAMHEHNs

3.1

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJ: CTPOCHUE, (PU3nUecKue
M XHMHYECKHME  CBOWCTBa  (peakuuM C  aKTHUBHBIMH  METaJUlaMH,
raJIorTeHOBOJIOPOAMH, TOpPEHHE), MpUMEHEeHHe. BoAopoaHbie CBS3U MEXIY
MOJIEKYyJIaMH CIUPTOB. JleficTBME MeTaHoJIa U 3TaHOoJia Ha OpPraHU3M 4eJIOBEKa.
MHOroaToMHbI€ CHUPTHL. ITUICHIJIUKOb U TIUIEPUH: CTPOCHUE, (pU3ndecKrne u
XUMHUYECKHE CBOMcTBa  (B3aMMOJEICTBHE CO  WICJIOYHBIMM  MeETaslaMH,
KaueCTBEHHasi peakiMsi Ha MHOTOATOMHBIE CHHUPTHI). JlelicTBHME Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHIICHIJTIMKOJIA

3.2

®deHoJl:  CTpOEHHWE MOJEKyJbl, (U3NYecKue ¢ XUMHYECKHE CBOWCTBA.

Tokcnunocts (enomna. [Ipumenenue penona
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Anpaeruipl ¥ KeToHbI. DopMabIeTH I, alleTanbACTHl: CTpOoeHNe, GU3HIECKUE 1
XUMUYECKHE CBOMCTBA (pPEaKlMU OKUCICHUS U BOCCTAHOBJICHMSI, KAU€CTBEHHBIC

peaKHI/II/I), MMOJIYUYCHHNEC U IPUMCECHCHUC

3.4

OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KUCIJIOTBI: CTPOEHUE, (pu3nuecKkue U XMMUYEeCKHe CBOMCTBa (CBOMCTBA, o0IIMe 1S
Kjlacca KHCJIOT, peakius JTepuduKanuu), TMOJyYyeHHe U IpUMEHEHHeE.
CreapuHOBasi ¥ OJICMHOBAs KHUCJIOTHI KaK MPEJICTABUTENHM BBICIIMX KapOOHOBBIX

KHUCJIOT. Mblla KaK COJIM BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC JIEUCTBUE

3.5

Crnoxnbie 3(UPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. I[Ipumenenue xupoB. buonoruyeckass poib

KHUPOB

3.6

YrieBoapl: cocTaB, Kiaccu(HKays yrieBoJoB (MOHO-, JH- M ITOJIUCAXaPHUIBI).
['mroko3a — mpocreimuii MOHOcaxapua: OCOOCHHOCTH CTPOEHHsSI MOJEKYJIbl,
¢duznyeckue U XuMu4eckue cBoiicTBa (B3aumoaenicteue ¢ ruapokcugom meau(ll),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBnenwue,
OpoXXeHHUE TJIOKO3bI), HaXOXKJACHHE B TPHUPOJE, NMPUMEHEHHE, OMojorndecKas
poab. ®otocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxmai u 1eiutono3a Kak
npupojiHbie monuMepsl. CTpoeHHMe Kpaxmalla W HEeJUTIoN03bl. Du3ndeckue u

XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpoiIn3, KaUeCTBEHHAs PEAKIHS C HO/I0M)

A30Tcoz[ep>1<a1une OpPraHu4YCCKUC COCINHCHHA

4.1

AMUHOKHUCIIOTHl Kak amM@oTepHble OpraHuyeckue coequHeHus. Pduznyeckue u




XUMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMmepe riunuHa). buonoruueckoe

3HAYCHHUC aMHUHOKUCIIOT. HCHTI/II[IJI

4.2

benkun Kkak mnpupoJHBIE BBICOKOMOJIEKYJIIpHbIE coeluHeHus. llepBuuHas,
BTOpUYHAsl W TpPETHYHAas CTPyKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB:

TUAPOJIN3, ACHATypallld, KAUCCTBCHHBIC PCAKIIUU Ha Oenku

BpICOKOMOIEKYIISIPHBIE COEIMHEHUS

5.1

OCHOBHBIE TOHATHA XHUMHH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPHU3AalNN, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIC METOAbl CHHTC3a BbLICOKOMOJICKYJISIPHBIX COG,Z[I/IHeHI/II\/'I —

noJimMeEpur3altnsa U MOJIUKOHICHCAI A
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BKCHepI/IMeHTaHBHBIC MCTOAbl H3YUCHUA BCUICCTB U HUX HpeBpaIL[eHI/IfIZ
O3HAaKOMIJICHHUC C O6p33].[aMI/I IMPHUPOAHBIX H HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U pC3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘-ICCKI/Ie OCHOBBI XMUMHUHU

1.1

XuMuyeckuil neMeHT. AToM. SIapo aroma, U30TOIBL. DIEKTpPOHHas 000JI0YKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcobOeHHOCTH pacHpeieeH sl 3JIEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JEMEHTOB

NEePBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHASI KOH(PUTYpAIHsi aTOMOB

1.2

Ilepuoanueckuit 3akoH u llepuoanueckas cucrema XuMu4yeckux 3emeHTos J[. 1.
MengeneeBa. CBs3p mnepuoanyeckoro 3akoHa U Ilepuonnyeckoil cuCTEMBbI
xumuyeckux aieMeHTroB [[.M. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XHUMHYECKHX OJJIEMEHTOB H
0o0pa3yeMbIX MMH MPOCTBHIX M CJIOXHBIX BELIECTB IO TPYNIaM M IEPHOAAM.

3HaueHHne MNEPUOANYCCKOI'O 3dKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BuUAbBl XUMHUYECKOW  CBSI3H
(koBalleHTHasl HETMOJIIpHAsT M TMOJIIpHAsi, HMOHHAs, MeTamudeckas). VIOHBI:
KaTHOHBI 1 aHUOHBI. MeXaHu3Mbl 00pa30BaHMsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN ¥ TOHOPHO-AKIENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTB. DaeKTpoOoTpUIIaTENbHOCTh. CTENIEHh OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
cocTaBa BelllecTBa. THMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa

BCIICCTB OT THIIA KpHCTﬂJ’IJ’IH‘-IQCKOfI peIJ_IéTKI/I. Ilonsatue o JUCTICPCHBIX




cucremMax. McTuHHBIE U KOJUIOWAHBIE PaCTBOPEI. MaccoBast oist B€IICCTBa B

pacTBope

1.6

KJIaCCI/I(bI/IKaI_II/ISI HCOPraHUYCCKUX COCJIMHECHUM. HOMGHKJ’IaTypa HCOPraHUYCCKUX

BC€IICCTB

1.7

XuMuueckas peakuus. Knaccudukanus XUMHYECKHUX peaxkuuin B
HEOPraHWYECKOW U OPraHMYECKOW XMMHH. 3aKOH COXPaHEHHsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U MMPCBpAIICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMBIC pcaKknuu. XHUMHYECKOe PaBHOBCCHUC. (DaKTOpLI, BIMAKOIIKE Ha

cocTosiHue XuMuieckoro pasHoBecus. [Ipunuun Jle [latense

1.10

OnekrponuTHyeckas auccormanys. CuimbHble W cinadble anekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAas, HEUTpalibHas, 1IeI0uHas. Peakiiuu HOHHOTO

oOmMmeHa

OKUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKnuu

HeopraHquCKaﬂ XUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramuioB B Ilepuoanueckoil cucteMe XUMHYECKUX
anementoB JI.M. MenneneeBa U OCOOCHHOCTH CTpOeHHs aTOMOB. Pusnyeckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (HA IIpUMEPE KUCIOPOa, CEpHI,

docdopa u yriaepona)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) U UX  COCINMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX  KHCIIOT, BOJOPOJHBIX coeauHeHui). [IpuMeHeHue

BaXXHEUININX HEMETAJUIOB U X COSTUHEHUN
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckoil cucTteMe XUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O6ume ¢puzndyeckne cBOHCTBa MeTauioB. CIIaBbl METAILIOB.

DNEKTPOXUMHUUECKHUNA Psi/l HAMIPSHKEHUN METaIIOB
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XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiuid, KaJbIui,
MarHuii, aJTlOMUHUN, IIHUHK, XpOM, XeJe30, MeIb) U UX coenuHeHuil. OOmue

crocoObl oy4YeHus: MeTaJuioB. [IprMeHeHrne MeTaIoB B OBITY U TEXHHUKE

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCUICCTB, INPHUHAIIC)KANIUX K pa3JINYIHbIM

Kj1acCcaM

XUMHUS U )KU3HD

3.1

Ponp xumMum B oOeCneYeHHHM SKOJOTUYECKOW, SHEPTeTHUYECKON W THIICBOU
6C3OHaCHOCTI/I, pa3BI/ITI/II/I MCIOAUIIUHBI. HOHHTI/IG 0 Hay‘-IHBIX METOOdaX ITO3HAHUA

BCIICCTB U XUMHUYCCKHUX peaKI_lI/Iﬁ




[IpencraBiaenust 06 OOIMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIYYEHUS

BOKHEHMIIMX BelIECTB. YUeNOBEK B MHUpPE BELIECTB M MAaTEPUAJIOB: BaXKHEUILINE

3.2 CTpOUTENIbHbIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepualbl, KpPacKH, CTEKIIO,
KepaMHuKa, MaTepuayibl JUIsl 3JEKTPOHUKH, HaHOMAaTepuasbl, OPTaHUYECKUE U
MHUHEpaJIbHbIE YI00peHUs
XuUMHS W 300pOBbE UEJIOBEKAa: IMpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX

33 npenapaToB, MpaBuiIa 6€30MacHOTO MCTIOJIb30BAaHUSI ITPENapaToB OBITOBONW XUMUHU

B HOBCG,Z[HGBHOI;'I KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Hoxyment noanucan O pykoBoauremns






