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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEAHEro 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obOpa3oBaHuM B
Poccuiickoit ®enepanuu», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHOR
oOpa3zoBaTelbHOM MporpaMmbl  cpeaHero obmero o6pazoBanus (DPOII COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTENbHOM CTaHAApTe
COO, c yuérom Konuenuuu mnpenogaBaHus ydyeOHOro mnpeameTa «XuUMUA» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepauuu, peaan3yrolUX OCHOBHbBIE
oOpa3oBaTeibHble NPOrPaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTerun pa3BUTUSA
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpeeIeHUI0 001en
CTpareruu oOy4eHHs, BOCIIMTAHUS W Pa3BUTHS OOYYaIOIUMXCS CPEICTBAMH Yy4yeOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBUJIU
koHuenTyanbHbie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pE3yJNbTaTOB o0O0yueHuss U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

Xumudeckoe o0pazoBaHuE, MOTYy4yaeMOE€ BBITYCKHUKAMHU 0011e00pa3oBaTeIbHON
OpraHM3allUY, SIBISIETCS HEOThEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTU. OHO CIIYyKHUT
3aBEpIIAIOIIMM 3TalloM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUYEBBIX IIEHHOCTEH, MPUCYIIUX LEJOCTHON CHUCTEME XMMHUYECKOIo 00pa30BaHMS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, (HOPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphl YEJIOBEKa, a TAKXK€ PKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JIOpOBbIO U TpUPOAHON cpene. Peanmusyercs xumuueckoe oOpazoBaHUE
oOydJarolmuxcs Ha ypOBHE CpeaHero oO0Iero oOpa3oBaHMs CpECTBAMHU Y4eOHOTO
npeaMera «XUMHUsS», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINPEACIIEHBI B MPOrpaMMe
[0 XUMUU C y4ETOM CHEeUM(PUKU HayKu XUMUH, €€ 3HAaUCHUs B MIO3HAHUU MPUPOABI U B
MaTepuaibHON XHU3HU OOIIECTBa, a TakXkKe ¢ y4y€TOM OOLUX Lejell M NPUHLHUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJHET0 OOIIero o0pa3oBaHus
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOW ITMBUJIM3AIUM, B CO3JaHUU HOBOUM 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCHT CBOM BKJIaJ B (OPMHpPOBAHHE pPAIMOHAIBHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTABICHHUA OO0 OKpYXKAalolleM MHUpPEe Kak O eIUHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpPa, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JPYrMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO



TpyJla W SKM3HH Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XuUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBbSL.

B cootBercTBHM ¢ OOmMMHM TEASMH W TNPUHIMIAMUA CPEIHETr0 OO0IIero
oOpazoBaHusi cojepxkanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOYEHUSI B KU3Hb COIMyMa, MPOJIOHKEHUSI 00pa3oBaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMTOCPEIACTBEHHO C XUMHUEH.

CocrapnsitoniuMu ~ mpeaMeTa  «XuUMUsS» — ABJISIIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumus» U «OOm@as W HeEOpraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKJIIOUCHHEM 3HAHWUW W3 OOIIeH XWUMUHU) H
oprannuecko xumuu. DdopMupoBaHHME JAaHHOW CHUCTEMBbI 3HAHUN TIPpU HM3YYCHUU
npeaMeTa oO0ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTO00pa3vs BEIIECTB
Ha OCHOBE OOIIMX MOHSATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas wu
HeopraHudeckass XuMUs» CcQPOpMHUpOBAHA B TMporpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT0 TOJIX0/la K U3YYEHHIO Yy4eOHOTO MaTepuana u 00ycloBIeHa UCTOPUUECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpENEIEHHBIX TEOPETHUECKUX ypOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOMN
TEOPHH CTPOCHHSI OPTaHUYECKUX COEIMHEHUM, a TaK)KE HA YPOBHE CTEPEOXMMHUYECKHUX
U DIJIGKTPOHHBIX TPEICTaBICHUN O CTpoeHuu BemiecTB. CBeneHUs 00 M3ydaeMbIX B
Kypce BEeIIeCTBaxX JA0TCs B Pa3BUTUU — OT YIJIE€BOJOPOIOB O CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUNW. B Kypce OpraHM4ecKol XUMHUU MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO o00IIero o0pa3oBaHUsS IE€PBOHAYAIBHBIC
MPEACTAaBICHUS O XHMHYECKOW CBSI3M, KIACCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lom HOBBIM yIrJIOM 3peHUs B TMpeaMeTe «XuUMUs» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HW3YYCHHBId Ha YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHMs
TEOPETUUYECKUN MaTepual U (PaKTOJOTHYECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKON
peakiuu. Tak, B uyactHocTH, B Kypce «OOIass M HEOpPraHudecKas XuUMUD»
OOy4JaromMMCsl TPEOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IEPUOIUYECKOTO
3aKOHAa C OOIIETEOPETUUYECKUX U METOJOJOTHMYECKUX TMO3ULHM, TIy0X,e TMOHAThH
UCTOpUYECKOE W3MEHEeHHe (QYHKIMUNA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIESH.

Enunas cucrema 3HaHMKW O BaKHEHIIMX BENIECTBAX, HUX COCTAaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUUECKUX pEAKIUAX, UX CYIIHOCTU U



3aKOHOMEPHOCTAX MpOTeKaHus gonosHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIep>KaHMsl, UMEIOIUMU KYJIbTYPOJIOTHUECKUN U MPUKIAJTHON XapaKTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMUHU C APYTUMHU HayKaMH, PACKpbIBAIOT €€
pOJib B NO3HABATEIbHOM M TMPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHSI K IPOILIECCY TBOpUECTBA B 00JIACTH TEOPUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHHM, TMOMOTalOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH
HH(pOpMALNIO U MPUMEHSTH €€ IS MOMOJTHEHUS 3HAHUH, PEIIeHUs] UHTEIIEKTyaIbHBIX
U DKCIEPUMEHTAJIbHBIX HCCIEA0BATEeNbCKUX 3a1ad. B menoM coxaepxaHue y4eOHOro
npeaMeTa «XUMUs JTaHHOTO YPOBHS U3YUEHHUSI OPUEHTHUPOBAHO Ha (hopMUpOBaHHE Y
o0ydJaromuxcss MHUPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMaHUA (HUIOCODCKUX WICH,
TaKMX KaK: MaTepHAIbHOEC E€IMHCTBO HEOPraHWYECKOr0 M OPTraHUYEeCKOro MHpa,
00OyCIJIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTABOM M CTPOEHUEM, I[103HABAEMOCTb
IPUPOJIHBIX SBJICHUN MyTEM AKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUYHI MEXKTY HOBBIMU
dakTaMu U TECOPETHYECKUMH TMPEANOCHUIKAMH, OCO3HAHWE POJIM XUMUU B PEHICHHUU
HKOJIOTHYECKUX MpoOJieM, a Takke MpoljieM cOepeKeHUsi SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO37IaHUs HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B mutane pemeHust 3a1a4 BOCIIUTAHMS, PA3BUTHS U COLMAIU3AIMUA O0YyJarOITUXCS
OPUHATBIE MPOrpaMMOM MO XUMHUU TMOAXOAbl K OIPEACIICHUID COAEpKaHHUS U
MOCTPOCHHS MpeIMeTa MpeaycMaTpuBaloT (POPMUPOBAHHE YHUBEPCATBHBIX Y4EOHBIX
NEUCTBUM, HMEIOUMX 0a30BO€ 3HAYEHHUE [JI PA3IMYHBIX BHUJIOB JESTEIHHOCTHU:
pereHus mpoOieM, MOUCKa, aHanu3a U o0paboTku WH(pOpMaKKM, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B nmnpaktuke mpemopaBaHusiT XMMHUM KakK Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsA, TaK M Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs, MPU OIMPEACICHUN
COJIEPKATEIIbHOW  XAapaKTEPUCTUKHU 1eJIe H3ydyeHHs MpeIMeTa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XAMHYECKOM HAyKd Kak o0O0JIaCTh COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTyphl. C
METOJIMYECKOW TOYKM 3pE€HUS TAKOW IOAXOJ K OIPEACIICHUIO LEeJIed H3YYEHHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHoO JaHHOW TOYKE 3pEHUs TJIABHBIMU IEISIMU U3Y4Y€HHUs MpeaMera
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBiAIOTCSA:
dbopMupoBaHUE CHUCTEMBl XHMHWYSCKMX 3HAHUUW KaK BaKHCHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIE MOHSTHS,
dyHIaMeHTanbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE s3bIKa HAYKH, YCBOCHUE U
MMOHUMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEH X Pa3BUTUSI U CTAHOBJICHUS;



dbopMHUpOBaHUE M Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U
XAMHYECKUX PEaKIii, HCOOXOMUMBIX JIJIsi IPUOOPETCHUS YMEHUN OPUEHTHUPOBATHCS B
MHUpPE BEIICCTB M XUMUYCCKUX SIBJICHHUM, UMCIOIINX MECTO B MPHUPOJC, B MPAKTUIECKON
U IIOBCEIHEBHOM YKU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JACATEIBHOCTH, CBS3aHHBIX C HAOJIIOJACHUEM U
OOBSCHCHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TMpaBui 0e30I1acHOTo
oOpallieHusl ¢ BEIIEeCTBAMM.

Hapsimy ¢ atEM, copepikaTenbHash XapaKTepUCTUKA IEJeH M 3aJad W3y4CHHS
npeaMeTa B MporpaMMe M0 XMMHH yYTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C
HOBBIMH TIPUOPHTETAMH B CHCTEME CcpeaHero oomero oOpa3oBanus. CerogHs B
NpernoJaBaHud XUMUU B OOJIBIICH CTEMEHM OTHAETCS TPEANOYTCHHE MPAKTHUYSCKOU
KOMITOHCHTE COJIepKaHusl OOy4YeHHS, OPUECHTUPOBAHHONW Ha IMOATOTOBKY BBITYCKHUKA
o01ieo0pa3oBaTeIbHON  OpraHM3alMM, BJaJACKOIEro He HabopoM 3HaHUWH, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMCHHUSMH aKTHBHOTO
NOJIYYCHUS 3HAHUN M IPUMEHEHUS MX B PCAIbHOM JKHU3HM JIJIS PEUICHUS MPAKTUYCCKHUX
3ajad.

B cBSI3M ¢ 3TUM INPU U3YYCHUH TpeaAMeTa «XUMUS» JOMHHHPYIOIIEE 3HAUCHUE
NPHOOPETAIOT TAKUE 1ICJIH U 3a/1a4UH, KaK:

ajanranus oOydJarmuXxcss K YCIOBUSM JTUHAMHYHO pPa3BUBAIOIIETOCS MUPA,
GopMupoBaHUE WHTEIUICKTYaIbHO PA3BUTOHN JHMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY NMPUHSATHIO TPaMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHUsIX, CBI3aHHBIX C BEIIECTBAMHU U MX IPUMEHEHHUEM;

dopmMupoBaHUE y 00YJArOMIMXCS KITFOUEBBIX HABBIKOB (KITIOYCBBIX KOMITETEHITUH),
UMECIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JEATEIHHOCTHU: PEIICHHS
npoOjeM, TIOMCKa, aHaim3a U o00paboTku wuHOpMamuu, HEOOXOAUMBIX IS
NpUOOPETCHHS OIBITa JEATEIHHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B TIO3HAHUHU
XHUMHH, a TaKXKe JUIsI ONEHKH C TO3WIMH 3KOJOTHYECKOW OE30MacHOCTH XapakTepa
BIUSIHUS BEIIECTB M XMMHYECKUX IMPOIIECCOB HA OPTaHM3M YEJIOBEKa W MPHUPOIHYIO
cpeny,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYallbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00yYaroNMXCcs: CIIOCOOHOCTH CaMOCTOSATEIBHO NPUOOpPETaTh HOBBIC
3HAHHMSI TI0 XMMUU B COOTBETCTBHHM C JKM3HEHHBIMH TOTPEOHOCTSAMH, HCIOIB30BATh
COBpEMEHHbBIE WH()OpPMAIMOHHBIC TEXHOJOTHH IS TIOWCKAa W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupOBaHUE W Pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUSI, HAOJI0IaTeIbHOCTA, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMUMBI, B YACTHOCTH, TMPHU IUIAHUPOBAHUM W TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;



BOCIIUTaHUE y  oOyvarommxcs  yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAMpaBJICHHOCTH XUMHUH, €€ Ba)XXHOW pOJIM B PEHICHUU TIO0ANBHBIX MpodIeM
pallMOHATILHOTO TMPHUPOJIONOIL30BaHUS, TOMOJHEHUSI HSHEPreTUYECKUX PECYpCOB H
COXpaHEHMsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJUMOCTU OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE W CBOEMY 3J0POBbIO, a TakKe NpUOOpETEeHMs] OIbITa
WCIIOJIb30BaHUSl TIOJIYUYCHHBIX 3HAHUN ISl TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMU.

B ydyebHOM miane cpemHero ooOmiero oOpazoBaHUsl MpeaMET «XUMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAay4YHBIE TTPEAMETHI.

OO6miee 4mMCIO YacoB, OTBEACHHBIX JJIi M3Y4YEHUsS XUMUM, Ha 0a30BOM YpPOBHE
cpeaHero odiiero odpazoBaHusi, coctapiser 68 yacos: B 10 kiacce — 34 gaca (1 gac B
Henento), B 11 kmacce — 34 yaca (1 yac B HeAemI0).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPT'AHUYECKAA XUMUA

TeopeTnyeckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHmyeckor XWMHUM: €€ BO3HUKHOBCHHE, PA3BUTHUE W 3HAUYCHUE B
MOJIy4YeHHM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHHS OPraHUYECKUX
coenuHenuid A. M. BbytnepoBa, €€ ocHOBHbIE mMosoxkeHusi. CTpyKTypHblE (OPMYJIbI
OpraHu4eckux BeliecTB. ['omMomorus, n3oMepus. XuMUYECKas CBSI3b B OPraHUYECKHUX
COEJIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiIacCU(pUKALMK OpraHUYecKux BemiecTB. HomeHknaTypa
OpraHMYecKUX COeAMHEHUH (cucTeMaThyeckas) U TpUBUAIbHbIE HAa3BaHUS Ba)KHEHIIUX
IpeACTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHUs BEIIeCTB M UX MPEBpalllCHU:
O3HaKOMJIEHHE C oOpa3llaMM OpPraHMYeCKUX BEIIEeCTB M MaTepuajaMd Ha HUX OCHOBE,
MOJIETMPOBAHME MOJIEKYJl OPraHMYECKHX BEIIECTB, HAOMIOACHUE U OIMCaHUE
JEMOHCTPALlMOHHBIX  OMNBITOB [0 NPEBPALICHUID OpPraHWYECKUX BEUIECTB IMpHU
HarpeBaHuu (TU1aBjieHUe, 00yTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHUM psifl. MeTaH U 3TaH — MpOCTENIINE
NPE/ICTABUTEN aJIKaHOB: (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (peakluy 3aMelIeHus U
TOPEHHUS ), HAXOKJACHUE B MPUPOJIE, IOTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTUYECKUN PsAA. OTUIEH U MNPONUIEH —
POCTEHIIINE MPEACTABUTEIHN aKeHOB: (pr3nyYecKkre U XMMHUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHMS, TaJON€HUPOBAHUS, THUApPATALMU, OKHUCICHUS U MOJUMEPU3ALUHN),
NOJIyYEHUE U IPUMEHEHHUE.

Ankxamuensl: OyragueH-1,3 u wmetwnOyrtaaueH-1,3: cTpoeHue, BaKHEUITHE
XMMHYECKUE CBOMCTBa (peakuus mnoauMepusanuu). IlomydeHne CHHTETHYECKOIO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJOTHYECKUN psiA. ALETHIEH —
NPOCTEHIINI MPeICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE U XUMHUUYECKUE
CBOMCTBa (peakiuu TUAPUPOBAHMS, TATOrC€HUPOBAHUSA, THUApPATALMU, TOPEHUs),
MOJIyYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (u3MUECKHMEe W XHMHUYECKHME CBOMCTBA
(peakuuu TrajJOreHUPOBAHMS M HUTPOBAHMS), IOJYYEHHE W IpUMEHEHue. Tonyon:
cocmas, cmpoenue, usuyeckue u Xumuieckue ceolucmeda (peakyuu 2an02eHupo8anusl u
HUMpOBanus), nonyyenue u npumenerue. TOKCHUHOCTh apeHOB. l'eHeTHueckasl CBA3b
MEXIY YII€BOA0POIaMHU, IPUHAICKAIIMMH K PA3IUYHBIM KIIACCaM.



[IpupoaHble UCTOYHUKH YTI€BOAOpOAOB. [IpupoaHblii a3 U nMonyTHele HEPTIHBIE
razel. Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepaboTku HedTH: NEeperoHka,
KPEKUHT (TepMUUYECKUH, KaTaaTuTuuecKkui), nuponus. [Ipoaykrsl nepepaboTku HEPTH,
UX NPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yroiap W MPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METOJbl H3yYEHUs BEIIECTB U WX IMPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMy IUIacTMAacc, KayuyyKoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«Yronb», MOAECIUPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB U TajJOr€HONPOU3BOJHBIX,
pOBEJICHNE IPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnsbie 3anaun.

Brluncnenus mo ypaBHEHHIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJTHOTO BEIIECTBA WJM TPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

Kucnopoaconep:xaiiue opranuieckue coeuHeHUs

[IpenenbHbIe 0OTHOATOMHBIC CIUPTHL. METaHON M 3TAHOJI: CTpOEHUE, PU3UIECKUE
U XUMHUUYECKHE CBOMCTBA (PEakiMu ¢ aKTUBHBIMH METaJlJIaMU, TaJIOT€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXy MOJICKyJIaMH CIUpPTOB. [lelicTBue
METaHoJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroaToMHbIE CIIUPTHL. DTHIICHIJIMKOJIb U TJIULEPUH: CTpOeHue, husndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJECHUCTBUE CO IIEJIOYHBIMU METajulaMH, KauyeCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHusMm 4yenoBeka. [IpumeHeHune
[JIMIEPUHA U STUIICHTIIUKOJIA.

®deHoJ: cTpoeHHe MOJIEKYIbI, (prU3ndeckue U XUMUYECKHe CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue genona.

Anbaerunsl U kemoHvl. PopManbACTUl, AlleTAIBICTHI: CTPOCHUE, GU3HUECKHIE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKHUCJIEHUS W BOCCTAHOBJICHUS, Kau€CTBEHHbIC
peaKkium), NoJy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEACNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHMHAs W YKCYCHas
KHCIIOTBI: CTpOeHWE, (PU3NYECKHe W XHMHYECKHE CBOWCTBa (CBOMCTBa, OOIIHME IS
KJIacca KUCJOT, peakKius dTepu(UKalNun), MoJydyeHne u npumeHenue. CteapuHoBas u
OJIEMHOBAsSI KMCIIOTHI KaK MPEICTABUTENH BRICIINX KAPOOHOBBIX KHCIOT. Mbljia Kak COJu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIEHCTBHUE.

Crnoxxnble 3(HUpHl KaK MPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MIPOIN3 CIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrrneBoasl: cocTtaB, KilacCU(PUKAIAA YTIEBOMOB (MOHO-, JU- W TOJHCAXapUIbl).
I'moko3a — mOpocrediivii MOHOcaxapua: OCOOCHHOCTH CTPOEHUS  MOJEKYIIbI,
dusnueckne W XMMHUYECKHE CBOWCTBa (B3ammozeiicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHa4yHbIM pacTBOpoM okcuna cepebpa(l), BocctaHOBIEHUE, OpOXKEHUE



TJIFOKO3bI), HAX0XK/IEHHE B MPUPOJE, IPUMEHEHUE, Ouosoruueckas pojab. GOTOCHUHTES.
OpyKTO3a KaK U30MEP IIIOKO3HI.

Kpaxman u nemmono3a kKak HpupoiHble noguMmepsl. CTpoeHue Kpaxmana Hu
LEeJUTI0JI03b1. PU3NYECKHE U XUMHYECKHE CBOICTBA Kpaxmaina (TUAPOIN3, KaueCTBEHHAs
peaKIus ¢ UOJIOM).

OKCIIEpUMEHTAJIBHBIE  METOABbl M3Y4YEHUs BEIIECTB W MX [PEBPAICHUM:
MpOBeJIeHNE, HAOII0JEHUE U OMMCaHUE AEMOHCTPAIMOHHBIX OINBITOB: TOPEHUE CIIUPTOB,
KAueCTBEHHbIE pPEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE JTaHOJA OKCHUIOM
meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C THAPOKCHUIOM
meau(Il)), anbneruaoB (OKuCIeHHME aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom  Menu(ll), B3aumoneiicTBMe Kpaxmalia C  HOJOM), MPOBEJCHUE
NPAKTUYECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnle 3agaun.

Boruncienust mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA MM IMPOJYKTa pEaKIM MO U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKIUu).

A3oTcoaepxKanmue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak amMQOTepHble OpraHuueckue coeauHeHus. duzmyeckue u
XMMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuirHa). buomornueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.

benkn kak npupomHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHASL U TPETHUYHAS CTPYKTypa 0eiaKoB. XMMHUYECKHUE CBOMCTBA OEIKOB: THAPOIIN3,
JeHaTypalus, KaueCTBEHHbIE peaKIMi Ha OEIKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHUsS BEIIECTB W HX MPEBpallCHUN:
HAOJIIOICHUE U ONMHUCAHUE JCMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB Ipu
HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJiekyIsIpHbIE COeTUHECHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3ALHUH, CPEIHAS MOJCKYJSIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIUHEHUNH —
MIOJIMMEPHU3ALMS U ITOJIMKOHCHCALINSL.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHUsI BEIIECTB U MX MPEeBpallCHUN:
O3HAKOMJIEHME C O00pa3suaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBSI3€M NPU M3YYEHHM OPraHUYEeCKOW XumMuu B 10
KJIACCE OCYILECTBISETCS 4YEpe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK W TMOHSITUW, SBISIOIIUXCA CHUCTEMHBIMH IS OTHAEJIBHBIX MNPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAy4YHBIH (DaKT, THUIIOTE3a,
3aKOH, TEOpHWs, aHallu3, CHUHTE3, KiIaccu(PuKaIus, TNEePUOIUIHOCTh, HAOIIOACHHE,
HU3MEpPeHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepusi, YHEPTUsA, Macca, aTOM, dJIEKTPOH, MOJIEKYa, YHEPreTHICCKUH
ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, (HU3MYCCKUE
BEJIUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OHMOJIOTMYECKH aKTHBHBIC BemecTBa (O€IKW, YIJEBOABI, JKUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIC TOPOJBI, IOJIC3HBIC HMCKOTIAEMbIC, TOILJIUBO,
PECYPCHI.

TexHOMOTus: MUINEeBbIC TMPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUS, MOIOIINC
CpelncTBa, JIEKAPCTBEHHBIE W  KOCMETHYECCKHME TMpemapaThl, MaTepHalibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUI 3JIeMEHT. ATOM. SIapo atomMa, M30TOIbl. DJIEKTPOHHAs 000J0uKa.
DHepreTuyeckre YpPOBHH, IMOIYyPOBHH. ATOMHBIE OpOWTanH, s-, P-, 0- SIEMEHTHI.
Oco0eHHOCTH pacipeieNIeHus! SJIEKTPOHOB MO OPOUTANISIM B aTOMaXxX 3JIEMEHTOB MEPBbIX
YeThIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaIIHs aTOMOB.

[Tepunonnueckuit 3akoH u [lepuoanueckas cucremMa XMMHYECKUX 3eMeHTOB JI. .
MenpeneeBa. CBsi3b NepUOUUECKOro 3akoHa U [leproanueckoil CUCTEMbI XUMHUYECKUX
snementoB J[. WM. MeHneneeBa ¢ COBPEMEHHOM TEOpHEHW CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOIMCTB XUMHUYECKHUX HJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX U CJOKHBIX BEUIECTB IO TpylnaM M MepuojaM. 3HAYEHUE MEPUOJAHYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BeniecTBa. XUMHUECKas CBA3b. Buabl XUMUYECKOW CBSA3U (KOBaJIEHTHAs
HEMoJsIpHAsE W TOJIIpHAsl, HWOHHAs, MeTauindeckas). MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOW XMMHYECKOU CBsi3M (OOMEHHBIM M JTOHOPHO-AKIIEITOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTh. DIIeKTpoOoTpulaTeNbHOCTh. CTeneHb okucaeHus. MoHbI: KaTHOHBI
Y aHUOHBI.

BemiecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA
cocTaBa BeulecTBa. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[lonatne o gucnepcHbIX cHucTEMax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B pACTBOPE.



Knaccuduxanus neopranndeckux coennHeHuil. HomeHknatypa HeopraHMuecKux
BEIIECTB. ['eHeTMUecKas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKANUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccupukanus XMMUYECKUX peakuuii B HEOPraHUYECKOM
U OpPraHMYECKONM XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS H
MPEBPAIIECHUS YSHEPTUU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakluu, €€ 3aBHCHUMOCTb OT pa3iuyHbIX (QakropoB. OOparumble
peakuun. XuMHU4ecKkoe paBHOBecHe. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnektponuTnyeckas aucconuanus. CwibHble W ciadbie 3nekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHUS BEIIECTB M UX NPEBPAILCHUN:
neMoHctpanusa Tabnun «llepuonuueckass cucrema xuMuueckux snemeHtoB . .
MenneneeBay, H3y4YCHHE MOJACICH KPUCTAUIMYECKUX pPEHIETOK, HAOIIJICHHE |
OMHMCaHWEe JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joXeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPEIEICHHUE CPEellbl pAaCTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO WHJAMKATOPA, PEaKIMd HOHHOTO OOMEHa), MPOBEICHHUE
NpakTUYeCKO paboThl «BnusHUE paznuyHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOMU
peaKkIum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHHSIM XUMUYECKUX PEAKLUN, B TOM YHUCJIE TEPMOXUMHYECKUE
pacy€Thl, pacy€Thl C UCIOJIB30BAHUEM MOHATHS «MaccOBas J10J151 BEILIECTBAY.

Heopranuuyeckast xumMmust

Hemeramnel. [lonoxenne HemeTamsioB B Ileprognyeckord CHCTEME XUMHYECKUX
anementoB J[. W. MenaeneeBa um 0coOCHHOCTH CTpoeHUs aTomMoB. Dusnueckue
CBOMCTBAa HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB (HAa NpUMEpPE KHUCIOPOJa, CEPBI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)XHEWIIMX HEMETAJJIOB (Tajior€HOB, CEphbl, a30Ta,
docdopa, yrieposa U KpeMHHUS) U UX COCIUHEHUN (OKCHUAOB, KHCIOPOICOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U X COCTUHEHHUM.

Meramnbl. Ilonoxenne wertamnoB B Ilepuoandeckoin cuctemMe XHUMHUYECKUX
anemenToB [[. M. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000J0UYEK
aToMoB MeTtaioB. OOmue ¢usndeckue cBoiictBa MeTtamuioB. CINiaBel METaJIOB.
DNEKTPOXUMUYECKUH PsiJ HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BAKHEHIITUX METAJIJIOB (HATPUM, KaJIUuM, KaJabllUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHU.



OO6mue crnocoObl mMoiydyeHus: MeTawioB. I[lpumeHeHue MeTamioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METObl U3yUYECHUSI BEIIECTB M UX MPEBPALICHUI: U3yUYCHUE
KoJulekuuu  «MeTtamipl M CIUIaBb»,  OOpa3lloB  HEMETAJJIOB,  pElICHUe
AKCIEPUMEHTAIBHBIX 3aJlay, HaOJIOJICHUE W OINUCAHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJICUCTBUE THAPOKCHAA AQIIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaUeCTBEHHbIC PEAaKIIMU Ha KAaTUOHBI METAJJIOB).

Pacuérnsbie 3anaun.

Pacuéter Maccel BemiectBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIUYECTBA BEIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO U3 BEIECTB
UMEET IPUMECH.

XuUMUS U )KM3Hb

Ponpr xumum B oOecniedeHHWH DKOJIOTUYECKOM, IHEPreTHUYECKOW | MHUIIEBOM
0€301acCHOCTH, Pa3BUTUU METUIIUHBL. [IOHSITHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKITUH.

[IpenacraBnenust 06 OOIIMX HAYYHBIX MPHUHIIMIIAX MPOMBIILICHHOTO TOJIYYEHUS
BOKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEpUAJIOB: BaKHEWUIIINE CTPOUTEIIbHBIE MaTEepUalbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTephalibl s
AJIEKTPOHUKH, HAHOMATEpHAaJIbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

XAMHUSL W 30pPOBbE 4YEJIOBEKA: IIpaBWJIa UCIIOJIB30BAHUSL JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MacHOr0 HMCIOJIB30BaHMS MpenapaTroB OBITOBONM XUMHUU B
[IOBCEIHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBS3EH MPU HM3yYEeHHH OOIIEeH M HEOpraHUYeCKOM
xuMuH B 11 Kimacce OCYHIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHATHI, TaK W TOHSITHH, SBISIIOLIMXCS CHCTEMHBIMU [JIsl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TTOHITHUS : HAY4YHbBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, KiacCUUKAIMs, TEePUOAUIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SABJICHUE.

@dusuka: Marepusi, SHEpPrus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMN, PaJAUOAKTUBHOCTb, MOJEKYJIA, JHEPreTUYECKHN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHE BEIIeCTBAa, (PU3MUYECKHE BEIMYMHBI W CIWHHIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, opranusm, 3Kocuctema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEILIECTB B OpPraHU3ME.



['eorpadusi: MuHepanbl, TOpHbIE MOPOIbI, MOJIE3HBIE MCKOMAEMbIE, TOIUIMBO,
PECYPCBL

TexHomorus: XWMHYECKass IPOMBIINIIEHHOCTb, METAJUIYpIrus, IPOU3BOJICTBO
CTPOUTENIBHBIX  MAaTEpPHAJIOB, CEIbCKOXO3AMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
MIPOMBIIIJIEHHOCTb, bapmaneBTHYeCKas IIPOMBIIIJIEHHOCT, IIPOU3BOJICTBO
KOCMETHYECKUX  IPENaparoB, MPOU3BOJACTBO  KOHCTPYKIHOHHBIX  MAaTEPHUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[TPOI'PAMMEI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJibTaTaM  OCBOEHUS
oOydJarolmuMucs  MOporpaMM  cpeaHero  oOmero  o0pa3oBaHus  (JIMUHOCTHBIM,
MeTalpeJMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM uisl pa3pabOTKu
IUIAHUPYEMBIX PE3YIbTATOB OCBOCHMSI MPOrpPaMM CpPEIHEro oOuiero oOpa3oBaHMS
ABJIAETCS CUCTEMHO-AESTENIbHOCTHBIN TOJXO/I.

B cooTBeTCTBMM C CHCTEMHO-IESTEIbHOCTHBIM MOJXOJOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CpeAHEro oOIIero
00pa30BaHus BbIJEJICHBI CIEYIOLIME COCTABIISIIONIME:

OCO3HAHHE OOYYAIOIIMMHUCA POCCUUCKOW TIpaxJaHCKOW HWJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/ICIICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W  CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJICTBOBATHCS B  CBOEH
NEATEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYKE MPABOCO3HAHUS DKOJOTHUECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTH ILIENIN
U CTPOUTH KM3HEHHBIEC IJIAHBI.

JIM4HOCTHBIE pe3yJIbTAThl OCBOCHHUS MIpeAMETa « XUMHUS» TOCTUTAKOTCA B €IUHCTBE
y4eOHOM W BOCHHUTATEIbHOW NESITEIbHOCTH B COOTBETCTBHM C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIECHHOCTSMU U HJ€alaMH POCCHIICKOTO
IPaXKIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEACHHUS,
CIIOCOOCTBYIOIIMMHU TMPOIIECCAM CAMOIIO3HAHMS, CaMOpPa3BUTUS M HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JIn4HOCTHBIE  pe3yJAbTaTbl  OCBOEHUS  MNpeaMeTra  «XHUMHsS»  OTpaXKaroT
cOpPMHPOBAHHOCTh  ONBITA TO3HABATENFHOM W  TMPAKTHUYECKOW  JCSATEIHHOCTU
oOydJaromuxcs MO peanu3alliyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaskKIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLUMOHHBIX TpaB M OOSI3aHHOCTEW,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COUUAIIBHBIX HOPMAaX M MPaBUIIAX MEXINYHOCTHBIX OTHOILIEHUM
B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOHN AESATEIBHOCTH MPU CO3MAHUU YUEOHBIX
MIPOEKTOB, PEIICHWU Y4YEOHBIX W TO3HABATEIBHBIX 3a/7a4, BBHIMOJHEHUM XUMHYECKUX
AKCTIEPUMEHTOB;

CrOCOOHOCTU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI
JIPYTUX MPU aHAIU3E PA3JIMYHBIX BUIOB YU€OHOU JAeATEILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOT'O  OTHOIIEGHMSI K HCTOPUYECKOMY U  HAaydyHOMY  HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMPOIECCYy TBOpYECTBA B OO0JACTH TEOPUU U TMPAKTUYECKOTO
NPUMEHEHHUS] XUMHUHM, OCO3HAHHMS TOr0, YTO JOCTH)KCHHUSI HAyKH €CTh pPe3yjbTat
JUTUTENIHHBIX HAOIIOJEHUM, KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX TTOUCKOB, TOCTOSIHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpECa U TO3HABATEJIILHBIX MOTHBOB B IMOJYUYEHUHM U TMOCJCAYIOUIEM aHAIN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKESHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYAIlMH, CBSI3aHHBIE C XUMHWYECKUMH SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIIEHHOCTU;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAEHUE U MOCTYIIKU CBOMX TOBAPUIIEH C O3ULIUIMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBHI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUS [IEHHOCTEH 3J0pOBOro U 6e30macHoro o0pasa *U3HHU, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3MYECKOMY U TCHUXHYECKOMY
310POBBIO;

coOmoieHUsT TMpaBwil  Oe30macHOro oOpalieHus C  BelmecTBaMHU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MMOHUMAaHHS UEHHOCTH MPaBWJI MHAMBUYAJIBHOTO U KOJUIEKTUBHOIO OE€30MaCHOIO
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TOCJIEJACTBHUI W HENPUATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS ¢

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4eOHO-HCCIIEI0BATEILCKOM
NEeATEeNIbHOCTHU, O0IIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTrUX BUJIaX JEATEIbHOCTH;

YCTAaHOBKM HA AKTMBHOE Y4aCTHE B PEUICHUU MPAKTUYECKHX 3aJad4 COLUATBHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpECca K MPAKTUIECKOMY M3yUCHUIO MPOo(deCcCHii pa3InIHOro poa, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS IPEMETHBIX 3HAHUHU 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEeIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIUBUAYAIBHOW TPAaeKTOpUU 0Opa3oBaHUs,
Oynymieit mpodeccur W pealn3aldd COOCTBEHHBIX >KM3HCHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHUHU, HHTEPECOB U MOTpeOHOCTEM
o0I1ecTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKH IIeJIeCOO0pPa3HOr0 OTHOIIEHUS K TMPUPOJIe, KAaK HCTOUYHUKY
CYyILIECTBOBAHHMS )KM3HH HA 3€MIIE;

MMOHUMAaHMS TJ00AJIBHOTO  XapakTepa JKOJOTMYECKHUX MpoOJieM, BIMSHUSA
PKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJITHON U COIMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJMMOCTH HCIOJIb30BAHMS JOCTIDKCHUN XUMHH JJI1 pPElIeHUs
BOIIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HEMPUSATUS JEHUCTBUM, MPUHOCSIIINX BpEJ OKPYKAIOIIEeH MPUPOTHON
cpene, yMEHHUS TPOTHO3MPOBATH HEOJArOMpPHUATHBIE SKOJOTMYECKHUE TOCJIEICTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHUS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPHI,
OTBbITAa JICSITEIIBHOCTH JKOJOTUYECKOM HAIpaBJIEHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMHU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAIIBHOW MPAKTHUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH HICOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUS CIEIU(PUKA XUMUU KaK HayKH, OCO3HAHUs €€ poyid B (POPMHUPOBAHUU
pPAlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM IIEJIOCTHOTO TPEICTaBICHUsS 00
OKpY’KalOUIEM MHpPE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKAa, B MO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHrH MpoodJieM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0ON 3HAUMMOCTH XMMHH JJIi COBPEMEHHOM LMBUIIM3AIUU: B
e€ T'yMaHHUCTUYECKOW HAIpaBJIEHHOCTH M BaXXHOM POJIM B CO3JaHWU HOBOM Oa3bl
MaTepHAIbHON KYJIBTYphI, PEIICHUU TIOOAIBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEeJOBEUECTBA —  CBHIPbEBOW, OSHEPreTHYECKOW, TMHIIEBOM W JKOJOIMYECKOU
0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICUCHHUH YCIOBUU YCIENTHOTO Tpyda H
HKOJIOTUYECKH KOM(DOPTHON KU3HH KaXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJIOB MO3HAHUA,
HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BAaTh TMOTy4aeMbIe
3HaHUS JJIsl aHaliM3a U OOBACHEHUS SBJICHUN OKPYKAIOLIET0 MUpa U MPOUCXOAIINX B
HEM HM3MEHEHWH, yMEHHUsS JejaTh OOOCHOBAaHHBIC 3aKIFOYCHHS HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIIUXCS JAHHBIX C MENbI0 TIOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMHUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;



TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00OPa30BaHUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUU MO XUMHUU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPeOHOCTAMU;

MHTEpPECAa K OCOOEHHOCTSIM TpyJda B paziuyHbIX cdepax MNpoPpecCuoHaTbHON
NeSATeTLHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHHS Y4eOHOro TmpeaMeTa «XuMUsS» Ha
YPOBHE CpeIHEero 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYNMBIC TSI dbopMHpoOBaHUS MHUPOBO33PECHUS oOyyaromuxcs
MEXTUCIUIUIMHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaXKaIoIIue
IICJIOCTHOCTh ~HAYYHOM KapTUHBI MHpa H CHeNU(PUKY METOJIOB ITO3HAHWS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJICHUE,
IpollecC, CHCTeMa, HAy4YHBIM (akT, TPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOTIO/ICHNE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEPCAJIbHBIC ydYeOHBbIC JICWCTBHs (IO3HABATCIIbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHBIC), oOecnieunBarone (GopmMupoBanue (yHKIIMOHATBHOW TPAMOTHOCTH U
COITMATbHOM KOMITETCHITUN 00YyYaroImmnXCs;

CIOCOOHOCTh O0YYaIOIMMXCS HCIOJIb30BaTh OCBOCHHBIE MEKIUCIMIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbBIC YUeOHBIC ICHCTBUS B TTIO3HABATEIHLHON 1
COITMATLHOM TIPAKTHUKE.

MeranpeaMeTHble  pe3ysbTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBJiajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSITEILHO (POPMYTUPOBATh M AKTYaTM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpENEeNATh IEJH JeITCIBbHOCTH, 3ajaBas TapamMeTpbl M KPUTEPHUH HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTAThI ICSITEILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

WCIIOJIb30BaTh TIPU OCBOCHWUW 3HAHWM TPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIICNIATh XapaKTEpHbIC MPHU3HAKH TOHATUA W YCTAHABIMBATH HMX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIHUE TOHSATUSA [JIi OOBSCHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOWPATh OCHOBAHMSI W KPUTEPHUH I KIACCU(DHUKAIIMN BEIIECTB U XUMHUYCCKHUX
peaKiuu;

YCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKy N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIAYKTUBHEIC, ICTYKTUBHbBIE, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMSI B PAacCMATPUBACMBIX  SIBIICHUSX,
(bopMyITHpPOBaTH BHIBOABI U 3aKITIOYCHIS;



MPUMEHSITh B MPOIECCE TMO3HAHUS, HCIOIb3yeMble B XUMHH CUMBOJUYECKUE
(3HaKOBbIE) MOJIeNH, MPeoOpa3oBBIBATH MOJEIbHBIE MPEACTABICHUS — XUMUUYECKUU
3HaK (CMMBOJ) 3JIEeMEHTa, XUMHUYecKas (popmyra, YpaBHECHUE XMUMHUYECKOU peakiuu —
MpU  pElICHUU YYEeOHBIX [IO3HABATENbHBIX U MPAKTUYECKUX 3a/]ad, TMPUMEHSThH
Ha3BaHHbIE MOJICIbHBIC TPEACTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuuu;

dbopmynupoBaTh 1EJIM U 3aJlaud HUCCIICIOBAHUSI, UCIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITEILHO C(POPMYJIUPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIAJETh  HABBIKAMH  CAMOCTOSATENIBHOTO  IUIAHUPOBAHMUSI U TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIOaTh 3a XOJIOM
mpoiiecca, CaMOCTOSITEIBHO —TMPOTHO3UPOBATh €ro  pe3yiabTar, (HOpMYyJIHpPOBATh
0000IIIeHNsT U BBIBOJIBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb  OMBIT  YYEHWYECKOM  HMCCIENOBATENbCKOM M MPOEKTHOMU
JEeSITENBHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY TOHUCKY
METOJIOB PEIICHUs MPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METO0B MO3HAHUSI.

3) paboTa ¢ unpopMmanmeii:

OpPUEHTUPOBATHCS B PANIMUYHBIX MCTOUYHMKAX HMH(pOpManuu (HaydyHO-MOMYIsIpHAS
JIUTEepaTypa XUMUYECKOTO COJEpkKaHUs, CIpaBOYHBIE 1mocobusi, pecypchl MHTEepHeTa),
aHAIM3UPOBATh UH(POPMAIIUIO PA3TUYHBIX BUJOB M (POPM MPEACTABICHUS, KPUTUIECKU
OILICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(bopMynHpOBaTH 3aPOCHl M MPUMEHSThH Pa3IMYHbIE METObI MPU TMOUCKE U 0TOOpE
uHbopMaIi, He0OXOAUMOI IJIs1 BEIOJHEHUS YI€OHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BHIOMpATh ONTHUMAJbHYIO (opMy mpencTaBieHus HHPOPMAIHH
(cxembl, rpaduKh, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

HCIIOJIb30BaTh HAYYHBIN A3bIK B KaU€CTBE CPENICTBA MpHU pabOTe C XUMUYECKOU
uHbOpMaIEil: TPUMEHSITh MEKITPEAMETHBIC ((PU3NIECKHE U MAaTEMAaTHUECKHE) 3HAKH U
CUMBOJIBI, (OpMYJIbI, aOOpEeBUATYpPbI, HOMEHKIATYPY;

UCIONBb30BaTh U MOpeoO0pa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA
HarJISIAHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeHCTBUSIMH



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJaeMOHl TeMbl B XOJA€ AHAJIOra W/WIH
JMCKYCCHUM, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOU MPEJIONKEHHUS OTHOCUTEIIBHO
BBIINIOJIHEHUS IIPEJIOKECHHOM 3a1a4H;

BBICTYIIaTh C TNPE3CHTALUEN PE3YJIbTATOB IIO3HABATEIIBHOW JI€STEJIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIIOJHEHUU
XUMHUYECKOTO HSKCIEPUMEHTa, MPAKTHUYECKOH paboThl MO UCCICAOBAHUIO CBOMWCTB
M3y4aeMbIX BEIECTB, peaiM3allud Yy4eOHOTO MpoeKTa U (HOPMYJIUPOBATH BHIBOJABI IO
pe3yipTaTtaM MNPOBEAEHHBIX HCCIEAOBAHUNM MYTEM COIJACOBAHMUSA IIO3ULMH B XOZE
o0CyXeHns U 0OMEHAa MHEHUSIMHU.

OBJialeHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

CaMOCTOSITEIbHO  IUIAHUPOBATh M OCYLIECTBIIAITH CBOK  ITO3HABATEIIBHYIO
NEATENIbHOCTh, OIpenensas €€ Uend W 3aJadyd, KOHTPOJIMPOBaTb U IO MeEpe
HEOOXOAUMOCTH  KOPPEKTHUPOBATh  MpeajiaraeMblid  aJITOPUTM  JEUCTBUH  TpHU
BHITIOJIHCHUW  Y4YEOHBIX M HMCCJEAOBATEIbCKUX  3ajay, BbIOMpaTh Haubojee
3 PEeKTUBHBIN CITOCOO X PEIICHHS C YUETOM MOJYyUYEHUs] HOBBIX 3HAHUM O BEIIECTBAX U
XUMHUYECKHUX PEaKIUIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPaXKaroT:

c(hOopMUPOBAHHOCTb MPEACTABICHUA O XUMUYCCKON COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBl MHpaA, pOJM XHUMHUU B TIO3HAHWM SIBJICHHWM TPUPOIBI, B
(GbopMHUPOBAaHUYN MBITIUICHUS U KYJIBTYPhI JIMYHOCTH, €€ (QYHKIIMOHATHFHOW TPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUs MPAKTHUYECKUX 3a7ad M HKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN CPELE;

BJIAZICHUE CUCTEMOMN XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIATAIONNE TOHITHS (XMMUUYECKHI 3JIEMEHT, aToM, JJIEKTpPOHHAas 000J0YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHUMHUYECKasl CBSA3b,
CTpyKTypHast ¢opmyna (pa3BEépHyTas W COKpami€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, GyHKIMOHATBHAS TPYIITa, PaAUKal, H30MEPHS,
W30MEPBI, TOMOJOTHYECKHM  PsA, TOMOJIOTH, YIVIEBOAOPOIBI, KHCIOPOA U
a30TCOJIEP)KAIME  COCNUHEHHS, MOHOMEP, IOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHMS); TEOPUM M 3aKOHbl (TEOpUS  CTPOCHUS
oprannuyeckux BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHSI MacChbl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHM SA3BIK XUMHHU; MHUPOBO33PECHUECKHE 3HAHUS,
JIe)KalllKe B OCHOBE MOHMMAHHS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU,



(paKTONOrMYECKUE CBEACHHS O CBOMCTBax, COCTaBe, IOJY4YEHHUHM U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEMIIMX OPraHWYeCKUX BEUIECTB B OBITY M NPaKTUYECKOH
NEeSTENbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUM BBIABIATH XapaKTE€pHbIE MNpPU3HAKA TOHATHM,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS MPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COeIMHEHU;

c(OpPMHPOBAHHOCTh YMEHUH HCIOJB30BATh XUMUYECKYIO CHUMBOJIMKY ISt
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaiiéHHOW) (Gopmyi
OpraHMYeCKUX BEIIECTB M YPAaBHEHUH XMMHUYECKHUX PEaKUUi, W3rOTaBIMBaTh MOJEIU
MOJIEKYJl ~OpPraHMYECKMX BEIIeCTB [JIi WUIIOCTPALIMM WX  XUMHUYECKOro H
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHHMI YCTaHABIMBATh NPHUHAJJIEKHOCTb H3YyUEHHBIX
OpraHMYeCKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K OMpeAeEHHOMY KilacCy/TpyIine
COCMHEHUN  (YTrIeBOAOPOJbI,  KUCIOPOA M a30TCOAEpXKalllMe  COCAMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUSA [0 CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAHUSA OTACIIBHBIX
OpraHMYeCKUX BELIECTB (ITUJICH, MPOMMWJICH, AlETHICH, ITHJICHIJIMKOJb, TIUIEPHH,
denon, Qopmanbaerus, aneTaNblIeruj, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KUCJIOTa, CTEapUHOBAas KHUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, 1eJUII03a,
TJIULIMH);

chOpPMHPOBAHHOCTh YMEHHS  ONpPENENsATh BUABl XUMHUYECKOM CBSI3U B
OpraHWYECKUX COECTMHEHUAX (OJUHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh YMEHHSI TNPUMEHATH [OJIOKEHUST TEOPUU  CTPOEHUS
oprannueckux BemecTB A. M. BbyrnepoBa mis 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTpOEHUE, PU3MUECKHE U
XUMHUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, 3TaH, ATUJIEH, MIPONWIEH, alleTWIeH, Oyraauen-1,3, MeTunOyTaaueH-
1,3, OeH30i1, METaHOJ, ATAHOJ, STWJICHIJIUKOJIb, TJIMLIEPUH, (EHOJ, aleTaibIerui,
MypaBbUHAasi U YKCYCHasi KHUCJOTHI, TJIIOKO3a, Kpaxmall, LEeJUII003a, aMHUHOYKCYCHas
KHCJIOTA), WJUIFOCTPUPOBATh TE€HETHUYECKYIO CBS3b MEXJIY HHMH YpPAaBHEHHMSIMU
COOTBETCTBYIOLUX XUMHUUECKHUX PEAKIIMI ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HWCTOYHUKU YTIIEBOJOPOIHOTO
CoIpbsi (HeTh, MIPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepabOTKH W MPAKTHUECKOE
NpUMEHEHHUE TPOAYKTOB IepepaboTKu;

cOpMUPOBAHHOCTh ~ YMEHHHM  MPOBOAUTH  BBIYUCICHUS 1O  XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA HCXOJHOIO BELIECTBA WM MPOAYKTA
peakluy MO0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 HMCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH );



c(hOpMUPOBAHHOCTh YMEHUMN BIIAJIETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METO/AX
HAay4YHOI'O TMO3HAHUSI, UCHOJIb3YEMbIX B XUMUU MPU MU3YYEHUH BEIIECTB U XUMHUYECKUX
ABJIICHUN (HAOJIIOICHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHME), HCIOJIb30BATh
CUCTEMHbIC XMMUYECKHE 3HAHMS NJIA MPUHATHUS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

c(hOpMUPOBAHHOCTh YMEHUN COOJI0/aTh TMpaBUjia TMOJb30BaHUS XUMHUYECKOU
Mocynod U JabopaTOpHBIM OOOpYy/IOBaHHEM, a TakKe IMpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMU TIO BBHITIOJHEHUIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U  BBINOJHATH  XUMHYECKUU
AKCIEPUMEHT (TpEeBpallleHUsT OPraHMYEeCKUX BEIIECTB MPU HArPEBaHUU, TOJYyUEHUE
ATUJICHA W M3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPTraHUYECKUX BEIIECTB,
JieHaTypalusi OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEakKIIMu OEJIKOB) B COOTBETCTBUU C
paBUaMU TEXHUKH O€30MacHOCTH MPHU OOpaIlieHUH C BEIIeCTBAMU U JIa0OPATOPHBIM
000Opy/I0BaHUEM, MPEJACTABIATh PE3yJbTaThl XUMHUUYECKOTO JKCIEpUMEHTa B (dopme
3alUCH ypaBHEHUN COOTBETCTBYIOIIUX peakIuii U (OpPMYyJIMPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAIM3UPOBATH  XHUMHUYECKYIO
uHPOpMAIIMIO, TIOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa  MacCOBOU
uHbopmanuu, IHTepHeT u Apyrux);

c(hOpMHPOBAHHOCTH YMEHHUM coOo1aTh npaBuiia AKOJIOTHYECKHU
1eJ1eCO00pa3HOro TOBEACHUS B OBITY U TPYIOBOM JEATEIHHOCTH B IIEJISIX COXPAHEHUS
CBOEr0 3JI0POBbS M OKPYXKAIIEW MPUPOJHONW Cpenbl, OCO3HABaTh OMACHOCTh
BO3JICMCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPTAHUYECKUX BEIIECTB, IOHUMAS
cmbicn mokasarens [IJIK, mosicHATP Ha mpuMepax CrmocoObl YMEHBIIEHUS W
IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsE  OOyYalolIUXCsl € OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbSI: YMEHHE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOAAaX TO3HAHUS BEIIECTB U
XHUMHYECKUX SIBJICHUI;

JUTSL CIIETIBIX U CIIA0OBUASIINX OOYUYarOMIMXCS: YMEHUE HCIOIb30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHHUA Kypca «OOIas u HeOpraHWdecKas XUMMS»
OTpa)XaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAY4YHOM KAapTUHBI MHpa, pPOJA XUMHUHA B TIO3HAHWU SBJICHUN NPUPOJBI, B
(GbOpMUPOBAHUU MBIIIJICHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH,



HEOOXOIUMOM [Jisi pEeIICHHs] MPAKTHUYECKUX 3aJa4 M SKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO 1 IPUPOJTHOM CpELIE;

BJIaJICHUE CHCTEMOM XUMHYECKHUX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAralONIe MOHATHS (XUMHYCCKH O3JEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, WOH, MOJEKYJda, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JEKTPOOTPUILIATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(koBaJieHTHAsl, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KpUCTALIMYECKAs PEIIETKa,
THUIIBI XUMHYECKUX peaxkuuit, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT ~ JUCCOLMAILMS,  OKUCIUTENb, BOCCTAHOBHUTENIb,  CKOPOCTh
XUMUYECKOW pEakiuu, XUMHYECKOE pPaBHOBECHE); TEOPUUM M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON HCCOLMAlnM, nepuoanueckui 3akoH [[. M. MenaeneeBa, 3akoH
COXPAHEHHUsSI MAacChl BEIECTB, 3aKOH COXPAaHEHUS] M MPEBpALICHHUS DHEPTUU MpU
XUMUYECKUX  PEaKlMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  SI3BIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAl[M€ B OCHOBE MOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XUMUUYECKUX SIBJICHUU, (HAKTOJIOTMYECKUE CBEJACHUS O CBOWMCTBAX,
COCTaBe, IMOJYy4YeHUU U O€30IacHOM HCIOJIb30BAHUHM BAXKHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOM JEATETLHOCTH YEIOBEKA;

chOpMUPOBAHHOCTh yMEHUW BBISBIATH XapaKTEpPHbIC TMPU3HAKH TOHSATUMH,
yCTaHABIMBATh HX B3aUMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TOHSTUS TIPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHUN MCIOJIB30BaTh XUMHUYECKYI0 CHMBOJUKY IS
cocTaBjeHUs (OPMYIT BEIIECTB M YPaBHEHHH XUMUUYECKUX PEaKINH, CHCTEMAaTUYECKYO
HoMeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTHEJIBHBIX HEOPTAaHMYECKUX
BellleCTB (yrapHblii Tra3, YIVICKUCJBIA Ta3, aMMHaK, Tali€éHas HW3BECTh, HeramicHas
U3BECTh, TUTHEBAsI CO/la, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTb YMEHHUH OIPEACIATh BAJCHTHOCTh W CTENCHb OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB B COCJAMHEHMSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3U
(KoBaJICHTHAasl, HOHHAs, MeETAJUIMYecKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUTMYECKON PelIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAasl, MOJIEKYJIIpHAsi, MOHHAs,
MEeTaJUIMYeCcKas), XapakTep Cpelibl B BOAHBIX pacTBOPaX HEOPraHWUUYECKUX COCIMHEHUN;

c(hOopMHUPOBAHHOCTh YMEHHM YCTAHABIWBATH NMPHUHAIICKHOCTh HEOPraHUYCCKHUX
BCIIECTB 10 HMX COCTaBY K OMNPEACIEHHOMY KIIACCY/TPYIIe COCIMHEHUHN (TPOCTHIe
BEIIECTBA — METaUTbl M HEMETaJUIbl, OKCHJIBI, OCHOBAHHUS, KHCJIOTBI, aM(pOTCPHBIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Teproandeckoro 3akona JI. .
MeHnneneeBa W JACMOHCTPUPOBATH €TI0 CHCTEMATH3HPYIOIIYI0, OOBSICHUTCIBHYIO H
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAaHHOCTh YMEHHUM XapaKTEpHU30BaTh JJIECKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB |—4 mnepuomoB Ilepuoguueckol CHCTEMBI XHUMHYECKUX



anemenToB J[. . MennesneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3JIeKTPOHHBIC OPOUTATNY,
«QHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOWCTB
XUMHUYECKHUX BJIEMEHTOB M UX COEAUMHEHUM MO mnepuojam M rpymnmnaMm l[lepuognueckon
CHCTEMBI XUMHYECKUX 31eMeHTOB J[. 1. MeHnneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE
CBOWCTBA  HEOPraHMYECKUX  BEIIECTB  pPa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHME TE€HETHUYECKOW CBA3M MEXKJY HEOPraHWYECKMMM BEIIECTBAMHU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yMEHUS KJIACCU(DUIIUPOBATh XUMHUYECKUE PEAKIUU TI0
pa3IMUHBIM TpU3HAKaM (YHUCIy W COCTaBy pEarupyrolrux BEIIECTB, TEIJIOBOMY
addekTy peakiuu, H3MEHEHUIO CTEIeHEH OKHUCJICHUs DJJIEMEHTOB, OOpPaTUMOCTHU
peaKkInuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTaBJISITh YPAaBHECHHS PEAKIUN Pa3IMUHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIC yYpaBHEHUS PEAKIUA HOHHOTO OOMEHa, YUYMUTHIBAs YCJIOBHS,
IIPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHHH  TMPOBOAUTH  PEAKIMH,  MOATBEPKIAIOIINC
KAUYEeCTBEHHBIN COCTaB Pa3IMUYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATH OIMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;

chOpPMHPOBAaHHOCTh ~ YMEHUH  pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIMI MOCPEJICTBOM COCTABIEHUS AJIEKTPOHHOTO OallaHca 3TUX
peaKiuu;

c(hOpPMHUPOBAHHOCTh YMEHHHM OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuu OT pPa3IMyYHBIX (PaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTrO PaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3AekcTBU (mpuHiun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh XUMHUYECKUE MPOIIECCHI, JICKAIINE
B OCHOBE IMPOMBIIUICHHOTO TIOJIYYEHUSI CEPHOW KHUCJIOTHl, aMMHaKa, a TaKkKe
c(hopMUPOBAHHOCTb NPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIIAIIAX W YKOJOTHIECKUX
mpo0aeMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MTPOBOJUTH BBIYUCIICHHSI C UCIIOJIH30BAHUEM MTOHSATHUS
«MaccoBasi JOJi1 BeEIIeCTBAa B pacTBOpe», OOBEMHBIX OTHOUIEHUWW Ta3oB IMpHU
XUMHYECKUX pEaKIMsIX, MacChl BEIIeCTBA WIHM O00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBa, Macce WM OOBEMY OJIHOTO W3 YYAaCTBYIOIIUX B PEAKINU
BEIECTB, TEIIOBOTO0 3(deKra peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPIUH;

chOpMHPOBAHHOCTh YMEHHUH COONIIO/IaTh TPaBHUJIA TOJH30BAHUS XUMHUYECKOU
MoCcyZoi u J1abopaTOpHBIM O0OpYJOBaHHWEM, a TakXKe TpaBWiIa OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBIIOJHEHUIO J1a0OpPAaTOPHBIX
XUMHUYECKHUX OIBITOB;



chOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U  BBINOJHATH  XUMHYECKUU
AKCIIEPUMEHT (pa3okKEHUE IMEPOKCHAA BOJAOpPOAA B MPUCYTCTBUU KaTalu3aTopa,
ONpENENICHUE CPEAbl PacTBOPOB BEIIECTB C MOMOUIBI0 YHMBEPCAJIBHOIO WHAMKATOPA,
BIIMSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIMU, PEakiMi MOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIUK Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUSI, PpEIICHHE JKCICPUMEHTAIBHBIX 3a7a4 1o TemaM «MeTtamib»y U
«Hemeraniabl») B COOTBETCTBUM C MPaBWIAMU TEXHUKH 0€30MaCHOCTH MPH OOpalieHun
C BelleCTBAaMH U JIa0OpaTOpPHBIM  OO0OPYJOBAaHHUEM, TMPEIACTABIATH PE3YIbTAThI
XUMHUYECKOTO IKCIIepUMEHTa B (DOpMe 3alMCH YPaBHEHHUN COOTBETCTBYIOIIMX PEaKIIH
U (hOpMYyJIUPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  KPUTHUUECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uHOpMalMIO, TIOJYyYaeMYK U3  pa3HbIX HMCTOYHUKOB (CpeICTBa  MacCOBOM
KOMMYHHKauu, MHTEpHET U Apyrux);

c(hOopMHUPOBAHHOCTH YMEHUM cobJiroaaTh npaBuia AKOJIOTUYECKHU
11eJ1eCO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM AESATEIBHOCTH B IIENIAX COXpPAaHEHUS
CBOEr0 3JI0POBbS M OKpYXKAIIIEW NPUPOJHONW Cpenbl, OCO3HABaTh OMACHOCTh
BO3JICUCTBUS Ha KWUBBIC OPraHU3MbI OMPEICIEHHBIX BEIIECTB, ITOHUMAsl CMBICI
nokazatens [1JIK, moscHsATh Ha mpuMepax crocoObl YMEHBIICHUS W MPEIOTBPAIICHUS
UX BPEIHOTO BO3JIEUCTBUS HA OPraHU3M 4YEJIOBEKa;

IUIsE  OOyYaloIIUXCS € OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 370pPOBbSI: YMEHHUE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HaHUS BEIIECTB M
XUMUYECKUX SIBICHUN;

JUTSL CIIETIBIX U CJIA0OBUISIINX OOYUYAIOMIMXCSA: YMEHHE HCIIONIBb30BaTh peiabedHO-
TOYCUHYIO cucTeMy o0o3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne n/mm HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI

KoauuyecTBo yacoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHyeckue
padoThI

Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

[Ipeamer opranndeckoi XuMuu. Teopust CTpOEHUST OPraHUYECKHUX

11 coemuaennit A. M. Bytieposa

Hroro no pazneny

w

Paspgen 2.Yriesogopoabl

2.1 [IpenenbHbIE yraeBOaOPOABI — AJIKAHBI

2.2 HenpenenbHbie yriaeBoI0POIbI: AIKEHBI, AIKATUEHBI, aJTKHHBI

2.3 ApoMartudeckue yrieBoAa0posl

2.4 [IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTKa

WIN]|[O| DN

Hroro no pazneny

Pasznea 3. Kucaopoaconeprxamme oprannyeckue coeIuHeHus

3.1 Cruptel. ®eHon

3.2 Anwsaerunel. KapooHoBbie kuciaoTsl. ClioskHbIE dUPBI

3.3 VYrineBoasl

Hroro 1o pasaciy

13

Paznen 4.A30Tconep:kaniue oprannveckne coeuHeHust

4.1 AMUHBI. AMUHOKACIIOTHL. benku

Hroro o pasaciy

Paspnen S.BbicokOMOJIeKYISIpHbIE COeIMHEHUS

5.1 IInacrmaccel. Kayuykn. Bonokna

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoaundecTBo 4acoB

Nen/m | HammeHoBaHMe pa3ejioB M TeM NPOTrPaMMBbI
Bcero Konrpoabubie| IIpakTuyeckue
padoThI padoThI
Paznen 1.TeopeTnyeckne 0CHOBbI XUMHH
11 Crpoenune atoMoB. Ilepuoanueckuii 3akoH u [lepuonnyeckas 3
cucteMa XxuMuieckux asemenToB J[. M. Menneneesa
1.2 Crpoenue BeniectBa. MHOroo0pasue BELECTB
1.3 XUMHYECKHE PeaKIInu 1 1
Hroro mo paszueny 13
Paznea 2.Heoprannyeckasi xumMusi
2.1 Meramisl 1
2.2 Hemerasmist 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHHUYECKHUX BEIIECTB
Hroro 1o paszueny 17
Pa3nen 3.Xumusi ¥ Ku3Hb
3.1 XUMHUS ¥ )KU3HDb
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




