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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMUU Ha YPOBHE CpeIHETO 001Iero oopa3oBanus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuH B
Poccuiickoii  ®enepauun», TpeOOBaHM K pe3ysbTaTaM OCBOEHUs (enepanbHOM
oOpa3oBaTeIpHOM TMporpaMmbl  cpenHero obmero obpazoBanus (DOIT  COO),
npeacTaBlieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM O0pa3oBaTENIbHOM CTaHAapTe
COO, c¢ yu€érom KoHuenmuu mpenogaBanus ydeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit denepaiiu, peanu3yromUX OCHOBHBIC
oOpa3oBarenbHble MPOrPaMMbI, M OCHOBHBIX TMOJOXeHUU «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®@enepanuu Ha miepuon a0 2025 roma» (Pacmopsbkenwme
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOrpaMMbl IO XWMHUH, K ONPEAEICHUIO 001Iei
CTpaTteruu OOy4YeHHs, BOCIIUTAHUS M PA3BUTHS OOYUYaIOIIUXCS CPEJICTBAMHU y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha  0a30BOM  YpOBHE — COCTaBUIIM
koHUentyanbHble nojoxeHuss PIOC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
COJIEp)KaHusl, pe3yJNbTaToB OOy4YeHHss U TpeOOBaHMM K YPOBHIO IOATOTOBKHU
BBIITY CKHUKOB.

XuUMHUUYECKoe 00pa3oBaHUE, MOJIy4aeMO€ BBITYCKHHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliM, SIBISIETCS HEOTHEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CITY>KHT
3aBepUIAIOIIMM 3TalloOM peaju3alil Ha COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIHNX 1IETIOCTHOW CUCTEME XMMHYECKOTr0 00pa3oBaHus. ITU
LEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOlel KyJIbTypbl YEJIOBEKa, a TAKKE HKOJIOTMYECKM OOOCHOBAHHOIO OTHOLUEHUS K
CBOEMY 3JI0POBBbIO M MpPHUPOAHON cpeae. Peamusyercs xumuyeckoe oOpa3zoBaHUE
oOydJaronuxcsi Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUsI CpPEACTBAMU Y4YEOHOTO
npeaMera «XUMus», COACpXKaHUE U MOCTPOEHUE KOTOPOTO OIpEAESEHbl B Mporpamme
[0 XMMUU C YYETOM CHEHU(PUKH HAYKH XUMUU, €€ 3HAUEHHUs] B IO3HAHUU NPUPOABI U B
MaTepualbHOM >KM3HM OOIECTBA, a TaKke C YYETOM OOIIMX Lened M NPUHLHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEJIHEro 00IIero 00pa3oBaHus B
Poccuiickon @enepannm.

XUMHSI Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIrpaeT ocoOyko pojib B
COBPEMEHHOW IMBWJIM3AIMU, B CO3JJaHUM HOBOM 0a3pl MarepuaabHON KynbTyphl. OHa
BHOCHUT CBOH BKJIaJ] B (GOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJIOCTHOTO TMpPEJCTaBICHUSI 00 OKPY’)KaIIIeM MHUPE KaK O €IUHCTBE MPUPOJAbl U
YeJ0BeKa, KOTOpoe (QopMHUpYeTCsl B XMMHHM Ha OCHOBE MOHHMAHHMS BEIIECTBEHHOIO
COCTaBa OKPY>KAOLIEr0 MUPA, OCO3HAHUS B3aHUMOCBSI3U MEXIY CTPOEHUEM BELIECTB, MX
CBOMCTBAMHU U BO3MOXKHBIMH 001aCTsIMU IPUMEHEHHUSI.



TecHO B3aUMOJEWUCTBYSI C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTajia
HEOTHEMJIEMON YacThl0 MHUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpyla M S>KU3HU Kaxjaoro ujeHa ooOmiectBa. CoBpeMeHHas XHUMHSI Kak Hayka
co3ujiaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJOTHUI HampaBjieHa Ha PelICHUE I100aJbHbIX
npoOjieM YCTOMYMBOIO pa3BHTHS YEJIOBEUYECTBA — CBHIPHEBOH, DHEPIeTHYECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBI 37J0POBBA.

B coorBercTBMHM ¢ OOmMMMH [ENSIMA W TOPUHIUIIAMH CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npenmera «Xumus» (10-11 kmaccel, 06a30BbI YpPOBEHb
U3Y4YeHUS]) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TIOJTOTOBKY
oOyyJaronuxcsi, HeOOXOAUMYI0 UM ISl BHIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIHEUIHOTO BKJIIOUEHHS B KWU3Hb COIMyMa, MPOJOKEHUS O00pa3oBaHUsS B Pa3IMUHbBIX
00J1aCTsIX, HE CBSI3AHHBIX HETIOCPEJCTBEHHO C XUMHUE.

CocraBnsomuMu  TpenMera «XUMHs — SBISIOTCS  0a30Bble  Kypcehl  —
«Oprannyeckas xumus» #u  «OOmas W HEOpPraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOM XUMHUM (C BKJIIOYEHHUEM 3HAHUM K3 OOIIed XUMUU) U
oprannyeckon xumuu. DOpMUPOBAHME HAHHOW CHUCTEMbl 3HAHUM IIPU H3YyUYEHUH
npeaMeTa o0ecreyrnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEr0O MHOT0oOpa3usi BEUIECTB Ha
OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa conaepxaHus KypcoB — «Opranumdeckas xumusi» u «OOmas u
HEOpraHWYeckass Xumus» chopMHpOBaHA B TMporpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJX0J]a K M3YYEHHUI0 y4eOHOTO Marepuasna U oOyCJIOBIIEHA UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMPENCIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B
KypCce€ OpPraHMYECKOM XHMMHHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHYECKOMU
TEOPUU CTPOEHUSI OPraHUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKHUX U
AJIEKTPOHHBIX MPEJCTaBICHUN 0 cTpoeHUU BemiecTB. CBeaeHus 00 M3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCAd B PAa3BUTHU — OT YIVIEBOJAOPOJOB JO CIOXKHBIX OHOJIOTHYECKH
AKTUBHBIX COEAUMHEHWH. B Kypce OpraHMYecKOM XUMHHM TOJIy4arOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa30BaHHUsS II€pBOHAYATILHBIC
NPEICTAaBICHUS O XMMHYECKOW CBS3HM, KIACCU(DPUKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEaKIIUH.

I[Ton HOBBIM yrJIOM 3peHUs B mOpeaMmeTe «Xumus» 0a30BOTO  YPOBHS
paccMaTpWBaeTCs M3YYCHHBIW HA YPOBHE OCHOBHOTO oOmmiero oOpa3oBaHUS
TEOPEeTUYECKU Marepuan U (HaKTOJOTUYECKHUE CBEJIEHHS O BEIIEeCTBaX U XUMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeOpraHu4eckasi XMuMus» 00ydarommumcs
MPEIOCTABISETCS BO3MOXXHOCTh OCO3HaTh 3HAYECHHE NEPUOJUUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH, TIIy0)Ke MOHSITh HCTOPUUYECKOE
U3MEHEeHHe (YHKIMK 53TOro 3akoHa — OT o00oOmarme 10 OOBICHSAIMECH U
MIPOTHO3UPYIOLIEH.



Ennnas cucreMa 3HaHMM O BaXKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NIPUMEHEHHHM, a TaKKE€ O XHMHUYECKHUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IMPOTEKaHWs AomnoJiHsgeTcs B Kypcax 10 m 11 kmaccoB snemMeHTamu
COAEPkKaHUSI, UMEIOIIMMH KYJIbTYPOJOTMYECKUN U NPUKIAJIHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MMOHUMAHHUIO B3aUMOCBSI3U XUMUU C JPYTUMH HayKaMU, PaCKPBIBAIOT €€
poOJib B TO3HABATEIIbHOW M MPAKTUYECKOW JESITENIbHOCTU 4YEeIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K TPOIECCY TBOpPYECTBA B 0OJACTU TEOPUM U MPAKTUUECKUX
NPUWIOKEHUN XUMHUHU, MOMOTaloT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIVBATH
uHGOPMAIIUIO U TPUMEHSTH €€ /1JIs TOTIOTHEHUS 3HAaHUH, pEelIeHUS] MHTEJUIEKTYaIbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBATENIbCKUX 3a7ady. B 1einom cojepkaHue yd4eOHOTo
npeamMeTa «XUMHs) JTaHHOTO YPOBHSI M3YUYEHHUS OPUEHTUPOBAHO HA (POPMHUpPOBAHUE Y
00yJaronuxcst MUPOBO33PEHUECKOW OCHOBBI JIJIsl TOHUMAaHUS (GUI0CO(PCKUX HIICH, TAKHX
KaK: MaTepuajlbHOE E€IWHCTBO HEOPraHMYECKOI0O M  OPraHUYECKOro  MHpa,
00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, I03HABAEMOCTh
OPUPOJIHBIX SIBIICHUM MYTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUI MEXTYy HOBBIMU
dakTaMu M TEOPETUYECKUMH TMPEINOCHUTKAMH, OCO3HAHHE POJH XMMHH B PpEIICHUU
AKOJIOTHYECKUX MpoOJeM, a Takke MpoOJeM COEpekeHHs] IHEPreTUYECKUX PECypcoB,
CBIPbS, CO3JaHUSI HOBBIX TEXHOJIOTHI U MAaTEPUATIOB.

B nnane pemnieHus 3amad BOCMUTAHMS, PA3BUTHUSI U COLMATU3AIMU OOyYaIOIIUXCS
MPUHATHIE TPOTPAMMOM MO0 XUMHH MOJIXO/bI K OMPEIETICHUIO COIEPKaHUS U TIOCTPOCHHUS
npeaMeTa mpeaycMaTpuBaroT (POpMUpOBaHME YHHUBEPCAIbHBIX YUEOHBIX J€HCTBHIA,
UMEIONIUX 0a30BO€ 3HAUYCHUE JIJISI PA3IUYHBIX BUJIOB JACSATEIBHOCTHU: PEIICHUS MPOOeM,
MOMCKa, aHan3a U 00paboTKK UH(POpPMAIUU, HEOOXOIUMBIX ISl TPUOOPETEHUS OMbITA
MIPAKTUYECKON M HCCIIENOBATEIbCKONW ACATEIIBHOCTH, 3aHUMAKOUIEH Ba)XKHOE MECTO B
MO3HAHUU XUMUHU.

B npaktuke mnpenomaBaHuWs XUMHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs, TaK MU HA ypOBHE cpeaHero oOiero oOpa3oBaHUs, MPU ONPEETCHUU
COJICPKATENIbHOM  XApaKTEPUCTUKU LEJIeld H3ydeHUsi MpeIMeTa HaIlpaBlICHHEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPATUIMOHHO TpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKOM HayKH Kak o00JIaCTM COBPEMEHHOTO €eCTECTBO3HAHMS, IPaAKTHUYECKON
NEATENBHOCTH YEJIIOBEKA M KakK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUYKHU 3PEHHS TAKOM MOAXOJ K OIPEICICHUIO LEJIeH U3YUYCHUS MPEeIMETa
SIBJISIETCSI BIOJIHE OITPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS IJIaBHBIMU LEISAMHU U3YUYEHUS NTPEeIMETa « XUMUS)
Ha 6a3oBoM ypoBHe (10 —11 ki1.) saBistOTCS:

e (opMHUPOBAHHE CHCTEMbl XMMHUYCCKHUX 3HAHMH KaK Ba)KHEHIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC
MOHATHSI, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUM XMMHUHU, OCBOCHUE SI3bIKA HAYKH,



YCBOCHHE M IOHUMaHHUE CYINTHOCTH JOCTYITHBIX 0000IEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopMupoBaHuMe W pa3BUTHE NPEACTABICHWNM O HAYYHBIX METOAAX ITO3HAHMS
BEIICCTB M XUMHYCCKHX PEAKIMH, HEOOXOMUMBIX I NMPHOOPETEHHUS YMEHUH
OPHUEHTHUPOBATHCSA B MHUPE BEIIECTB M XMMHUYECKHUX SIBJICHHM, MMCIOIIUX MECTO B
IPHUPOJIC, B MPAKTHUSCKOW U TMTOBCEAHEBHOMN JKU3HU;

e pa3BUTHE YMEHUH W CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
00BSCHCHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COOITIOCHUEM TTpaBUil O€30TacHOTO
oOpalleHHsI ¢ BEIEeCTBAMHU.

Hapsiny ¢ aTuM, conepikarelibHas XapaKTepUCTHKA IICJIeH W 3a1ad U3Y4YCHHS
npeaMeTra B MporpaMMe 1O XHMHHM yYTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHCTEME cpeaHero oOmiero oOpa3oBanus. CeromHs B
IPENoJaBaHUM XMMHH B OOJBIICH CTEIMEHH OTHAéTCS IPEAIOYTCHHE IPaKTHYCCKOM
KOMITOHEHTE COJCpP)KaHUS OOYYCHHS, OPUCHTUPOBAHHOW Ha IOJATOTOBKY BBIITYCKHHKA
o0111e00pa3oBaTeIbHON  OpraHu3aluy, BJIAJCIONIEr0 HE HaOOpoM 3HaHUU, a
(GYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSIMH aKTHBHOTO
IOJIyYCHHS 3HAHUKW U MPUMEHEHHUS UX B PCAIbHOW YKU3HM JIJIS PEIICHUS MPAKTHUCCKUX
3a71ad.

B cBs3u ¢ 3THM TIpH M3y4YeHUHW MpeaMeTa «XHUMHs» JOMUHHUPYIOIICe 3HAUYCHUE
PUOOPETAIOT TaKKE 1SN U 3a7a9d, KaK:

aganTanus oOydYaroIMXCS K YCIOBUSAM JUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE WHTEIUICKTYaJbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaM0O0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY HPHUHSATHIO IPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopMHpoBaHUE y 00YYarONIUXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITCTCHIINH),
UMEIOIINX YHUBEPCAIBHOE 3HAYCHHUE IS PA3JIMYHBIX BUIOB JCATCIBHOCTH: PEIICHUS
npoOjieM, TMOWCKa, aHaiu3a u 00paboTku uHOpPMaKMK, HEOOXOIUMBIX IS
IPUOOPETEHHS OIBITa NEATeILHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B TO3HAHUU
XUMHUHU, a TAKXKE JUIS OICHKH C IO3MIMHA DKOJOTHYECKOM OC30IacHOCTH XapaKTepa
BJIUSHUS BEIIECTB M XMMHYECKUX IPOIICCCOB HA OPraHM3M dYeJIOBEKa W MPHUPOIHYIO
cpeay;,

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTCINIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YydYaroIuXcs: CHOCOOHOCTH CaMOCTOSITEIbHO TIPHOOpETaTh HOBBIC
3HAHUSA I0 XHMHH B COOTBETCTBHHM C JKU3HCHHBIMHM IOTPEOHOCTSIMH, HCIIOIh30BaTh
COBpeMCHHBbIC WH(OPMAIIMOHHBIC TEXHOJOTHUU JJIA TIOWCKAa M aHaju3a y4eOHOU W
HAYYHO-TIOMYJISIPHON WH()OPMAITUU XUMHYECKOTO COJIEPIKaHMUS,

dbopMupoBaHHE W pPa3BUTHE y OOYYAIONIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOIIOAATCIIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO



HEOOXOMUMBI, B YAaCTHOCTH, TPHU ITUTAHUPOBAHUU U TPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTAHUE Y 00y4aromuxcs yOe:K IEHHOCTH B TYMaHUCTHYECKON HAPaBIICHHOCTH
XUMUH, ©€ BAXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOOJIEM pariOHAIBHOTO
IPUPOAOIIONH30BAHUS, TIOTIONHEHUS HOHEPreTUYECKUX PEeCypcoB U  COXpaHEHUs
IPUPOJTHOTO PABHOBECHsS, OCO3HAHHSI HEOOXOIMMOCTH OEpeKHOTO0 OTHOIICHUS K
IpUpOAC W CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa HCIOJIb30BaAHUS
MOJTYYCHHBIX 3HAHUHW IS TMPUHATHS TPAMOTHBIX PEIICHUN B CHUTYaIlUAX, CBS3aHHBIX C
XUMUYECKUMU SBIICHUSMH.

B ydeOHOM miaHe cpemHero oOImiero oOpa3oBaHUsS NpEeaMET «XHUMHUs» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHON 00macTn « ECTeCTBEHHO-HAYYHBIC MTPEAMETHD».

OOmiee yncno 4acoB, OTBEAEHHBIX JUISI M3YYEHHMs XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero oomiero oopasoBaHus, coctaBisgeT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Henento), B 11 knacce — 34 gaca (1 yac B HeIelo).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE MoOI0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiIacCHU(pUKAMU OpraHUYEecKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEMaTHW4ecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MNpPEBpallCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJCJIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOMIOJEHUE WU
ONMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psig. MeTaH U 3TaH —
MpOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHus] U TOpPEHHs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINUH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMICTBA
(peakiuu raJoreHUPOBaHUSI U HUTPOBAHUS), TIOJIydYeHUE W MPUMEHeHue. Toyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoONyYyeHue U npumeHenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MNPEBPAIICHUM:
O3HaKOMJIEHHE C oO0pa3lamM IUIacTMacc, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MoJenupoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenbHple OJHOATOMHBIE CHHPTHL. MeETaHOI MW 3TAaHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (pEeakluuMuh C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOJOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoJOpOmHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPraHU3M YEJI0BEKA.

MHOroatomMHsle  COHUPTHL. JTWICHIJMKOIb W  TIHMIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO ILIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rimuueprHa U 3TUIEHTITMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYeCKue U XUMUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnerugpl U Kemowuwvl. DopManmpaeruj, aneTAIBAECTHI: CTPOCHHE,
duznyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), OJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHYECKUE CBOICTBa (CBOICTBA,
o0mue Juisl Kjacca KUCIOT, peaklus dTepupUKaiM), MOJTydeHue U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKamus — yrieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpoCTeUIM MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOWMCTBAa (B3aMMOJIEHUCTBHE C
ruapokcuom Meau(ll), oxkucnenne aMMmHuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmana u
Heuono3bl.  PU3NUecKue M XHMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX MPEBPAIlCHUIA:
NpOBe/IeHHEe, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALIMOHHBIX OINbBITOB: TOPEHHUE
CIUPTOB, Ka4e€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKuciIeHNe aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHE Kpaxmayia C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Puznueckue
U XMMHUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonorudeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypallMsl, KAYeCTBEHHBIE PEaKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILECHUIA:
HAOJI0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OelIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIIUU OEITKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYIISIPHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M WX MPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MexXnpeaMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKON XHMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TMOHSTUH, TaK U TOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBINA (haKT, THIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaIus, NePUOJIUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: MaTepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboToCuHTE3, OMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE IMpENapaThl, MaTepraibl 13
HCKYCCTBEHHBIX U CHUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, HW30TONBL. JJEKTPOHHAS
00o0Jyi0uKa. DHEpPreTuuecKre ypoBHU, TIOYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH U I[lepronnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [lepmoamyeckoil cucTeMbl
xumuueckux aneMmeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYINaM H TIEPUOaM.
3HaYeHue MEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. BHIbI XWMHYECKOH CBSA3MU
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa30BaHHUS KOBAJIGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [HUIMbl KPUCTALINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALIUYECKOU PELIETKH.

[TonstTue o mucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKHX BellecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knmaccudukanmss  XMMHYECKHMX — peakIWil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAcCChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIMSX.

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

DnekTponauThueckas aucconuanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS BEIIECTB M HX MpPEBPallCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux sjaementos /1. H.
MenneneeBay, u3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX peEakuuii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
@du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIMX HEMETA/IOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHs) U MX  COEAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucrteMe XMMUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UYEK
aToMOB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUH, Kalui, KaJlbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHre MeTalsioB B ObITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M UX IPEBPALLECHUIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHUIA AITIOMUHUSA C pacTBOpaMu
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHUUIIAX T[POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepuanabl, KOHCTPYKLMOHHBIE MAaTepuaibl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAJIbHbIE
yaoOpeHus.

XuMus U 3I0pPOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBA3€H MpU  U3YYEeHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 Kilacce ocyliecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHM, TaKk ¢ TOHSATUH, SABISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (DaKT, TUmoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCUPUKALUS, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3UUYECKUE BEIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M HOpeaMeTHbIM). HaydHo-meroanueckoil OCHOBOM  JUIs
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4K€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHs IpeaMera «XUMUS»  OTpa)xkaroT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3/JaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPAKTUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTIKEHUNW XUMHH  JIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU KaK HAayKH, OCO3HAaHHMS €& pOoJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa30OBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOEHUS Y4EOHOTO mpeameTa «XuMush» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE In: dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYUHbIE MOHSITHS, OTPaKarolIre
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00yYaroInXcs;
CIIOCOOHOCTH o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE yueOHbIE
JICHCTBUSA B II03HABATEIIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yiabTaTbl OTPa)XKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISITUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH M03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOru4YecKme JeicTBUS:

CaMOCTOATENBLHO  (QOpPMYJNHMpPOBAaTH M aAKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LENU JACSATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHWU NPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU TMOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUA M KPUTEPUHU [UIS KIAacCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MoOcoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusndyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWaAeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I1O3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHUIM



npupoasl, B  (OPMUPOBAHMM  MBINUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTHYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpPHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCHOJb30BAaHUU BAXKHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA INPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEHIECTB MW YPAaBHEHUH XHMHYECKUX pEaKIui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKMX BELIECTB Ui WLIIOCTPALUMU HX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaABY MU CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpObl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEQUHEHHUs), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OIPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIUKOJb,
[JIMIEPUH, (PEHOJI, aleTalbJIeTu]l, MypaBbUHAsE U YKCYCHAsl KUCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEPepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIieHHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUU, MTOJIyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalusi OENKOB MpPHU HArpEeBaHUM, IIBETHHIE PEaKUHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpameHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM OO0OpYAOBAaHUEM, TMPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO SKCIEepUMEHTa B (OpMe 3alucy YpPaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKWBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHaATh Ha mpuMepax CHOCOOBI
YMEHBIICHUS W TMPEJOTBPAIICHUS HX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YeJI0OBEKa;

JUIs. 00y4YaronuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJIETNBIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeuUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUM SIBJICHHUM
npuposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOU JJISI PEIICHUS TPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas penieTka,
TUNBl XUMHWYECKHX  PEAKLIMH, PACTBOpP, ODJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakuu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanueckuit 3axkon Jl. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BEHIECTB, 3aKOH COXPAHEHHS U NMPEBPAILLICHUS YHEPIUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€301TaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYCCKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUSA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYIH0 CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peakui,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJsipHas,
VMOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymmne
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckol CHCTEMBI
xumudeckux snemeHtoB . U. MengeneeBa, HUCNonb3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XMMHUYECKHUE PEAKIMH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArUpyIOLIUX BEIIECTB, TEIJIOBOMY
s ety peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklMH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPIKIAOLINE
KAueCTBEHHBIM COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIEeCTB, pACIO3HABAThH
OTIBITHBIM TYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTAHUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (npunuui Jle [latense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE TMPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOJMYyYEHHUsI CEPHON KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTHh MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYMCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIeCTBAa WK 00bEMaA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 YyYaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpEe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaknuu MOHHOTO OOMEHAa, KAa4eCTBEHHBIE peakluu Ha cyibdar-, kapboHaT- u
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnsl») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0e30MacHOCTH NPHU OOPAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 000pPYAOBAHHUEM,
OPEJCTaBISATh PE3yJbTaThl XHUMHUYECKOIO »JKCIIEpUMEHTa B (opme 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMYIHpPOBAaTH BHIBOJABI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIECTB, TOHUMAS
cmbpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBbIX M ClHa0OBUIAIIMX OOyYarolUuXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne n/mm KonTpoabn IIpakTH4eck
NMPoOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThl ue padoTbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus https://academy-content.apkpro.ru/
1.1 CTPOECHUS OPTaHUYECKUX COCTMHEHUN A. 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
M. Bytneposa efbl6fa49fba
Hroro no pazgeny 3
Pa3nes 2. Yraesogopoasbl
https://academy-content.apkpro.ru/
2.1 IIpenenbHble yrIeBOAOPOAbI — aJIKaHbI 2 0 0 lesson/258ddc06-ec23-473¢c-b3d7-
ed82fcaddd02
HenbeaeabHbIC VIICBOLODOLbL: AIKCHEI https://academy-content.apkpro.ru/
2.2 pedt YIICBOAOPOAE ’ 6 0 1 lesson/4038171e-4158-4bd1-ae98-
QKaIUCHBI, aJIKUHBI 13dc1efb9399
https://academy-content.apkpro.ru/
2.3 ApoMaTu4eckue yrieBo0PO bl 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefd
ITpupo € UCTO €BOJI0POJI0
2.4 PHPOZHBIC HCTOUHIKH YIJICBOAOPOAOB 3 1 0 https://lesson.edu.ru/04/10
U uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxamnue oprannyeckue coeIuHeHUst
3.1 Cruptsl. @enon 3 0 0 https://academy-content.apkpro.ru/

lesson/5439¢18b-7440-4b61-bf84-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

c04fa471694f

Anpaeruapl. KapOOHOBBIE KUCTTOTHI.

https://academy-content.apkpro.ru/

3.2 C 7 lesson/8664b319-0ba3-4945-b076-
TOKHBIC SQUPEL cb7ae5858b90
https://academy-content.apkpro.ru/
3.3 VYrieBoasl 3 lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0
Hroro no pazneny 13
Pasnea 4. Asorcogepskamue opraHu4ecKue coeJHHeHHs
https://academy-content.apkpro.ru/
4.1 AMUHBL. AMHUHOKHUCIIOTEL. benku 3 lesson/0c608a59-4¢69-4481-
839e-92051201b73e
Hroro no pazgeny 3
Pa3zgea S. BbicokoMOJIEKY/ISIPHBIE COeIMHEHU S
5.1 IInactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P Kontpoabnsl | IIpakTnuyecku (uepp )
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
e padoThlI e padoThbl
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB /1. I. Menaeneena
1.2 XUMHUYECKUE PEaKIuu 6 1 1 https://lesson.edu.ru/04/10
Crpoenue Bemectsa. MHoroobpasue
1.3 TPOCHIE BEHECTE HOToobpast 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merauibl 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeranis 1 https://lesson.edu.ru/04/10
CBs13p HEOpranuyec
23 B3b HEOPTAaHHMHACCIHX H OPTaHiacciux 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3znen 3. XuMus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Jara
Ne Kountpoa IMpakTnue DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka usyue
n/n Bcero bHBIE CKHe st o0pa3oBaTejibHbIE PeCypChI
padoThbI padoThbI
TDeIMET ODFAHIYECKOMN XIUMAM. 68 https://academy-content.apkpro.ru/
1 pedl P ’ 1 0 0 lesson/a9f3d191-5ele-4e24-ac02-
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAUCHUE ofb16fad9f6a
Teopust cTpoeHUs OPraHUuYECKUX https://academy-content.apkpro.ru/
2 coequnennit A. M. bytneposa, eé 1 0 0 lesson/c935a58c-ab0e-4¢59-
OCHOBHBIE MOJIOKEHUS 9dct-20517ae4b52e
[IpencraBienue o kinaccudukanuu
ODIAHIICCKIX BelecTs. HoMCHKIATYDA https://academy-content.apkpro.ru/
3 P Hects. P 1 0 0 lesson/726ee099-e1a9-410f-b8be-
(cucremaTudeckasi) ¥ TpPUBHAIbHBIC bacb589acad]
Ha3BaHUsI OPraHUYECKUX BEIECTB
AJTKAHBL: COCTAB 1 CTDOCHIE https://academy-content.apkpro.ru/
4 ) . P ’ 1 0 0 lesson/258ddc06-ec23-473¢-b3d7-
TOMOJIOTUYECKHH PSJT cdS2feadddo2
MeTaH 1 9TaH — IPOCTeHIIE https://academy-content.apkpro.ru/
5 P 1 0 0 lesson/258ddc06-ec23-473¢-b3d7-
MPEJICTABUTENH AJTKAHOB cdS2feadddo2
https://academy-content.apkpro.ru/
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 lesson/4038171e-4158-4bd1-ae98-
18dc1cfb9399
OTWJIEH U PONUJIEH — MPOCTEUIIINE
7 P P 1 0 0 https://lesson.edu.ru/04/10
MIPEJICTABUTENH AJIKEHOB
8 [TpakTudeckas padora Ne 1. «IlonydyeHue 1 0 1 https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

9TUJICHA U U3YYCHUC CTO CBOICTBY

lesson/53¢d2379-2a45-43b1-9167-
7ebedaf03ce0

Ankanuensl. bytaauen-1,3 u

TIIULEPUH

9 metunoOytaauen-1,3. [lonyuenue https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyKa U pE3HHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKUH psill. ALIETHIIEH — https://lesson.edu.ru/04/10
IPOCTEHIINN IPEICTABUTEND AJTKUHOB
. https://academy-content.apkpro.ru/
BrruncineHus no ypaBHEHUIO XUMHUYECKON
11 lesson/7dada027-8448-418f-b416-
peaKiim fbaledd4ab6d
https://academy-content.apkpro.ru/
ApeHbl: 6eH30 onyoit. TokcuuHoc
12 P LT TOTYOI. TORCHAROCTE lesson/d86d7d00-d5b4-491d-aded-
apeHop c3ddal9feefs
I'enernueckas cBsA3b yIiIeBOAOPOJIOB,
13 4 AOPOA https://lesson.edu.ru/04/10
IPUHAUIEKAIIMX K PA3IMYHBIM KJlaccam
[IpupoaHbIe HICTOYHUKH YIIIEBOAOPOJIOB:
14 NPUPOIHBIN ra3 v MOMyTHbIE HEPTIHBIE https://lesson.edu.ru/04/10
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[TpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:
15 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIS https://lesson.edu.ru/04/10
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKH
KonrtpomnbHas pabora no pazaern
16 P P paseny https://lesson.edu.ru/04/10
«YTeBogopoabn
IpetebHBIE OHOATOMHbIE CITHDTEL: https://academy-content.apkpro.ru/
17 P . PTBE lesson/5439¢ 18b-7440-4b6f-bf84-
MeTaHOJ U 3TaHoj. BonopoaHas cBs3b c04a471694F
18 MHOroaroMHsble CIUPTHIL: ITWICHITIMKOJIb U https://academy-content.apkpro.ru/

lesson/461aa9c8-c0ef-4827-a8e5-



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

d12a0bedc826

DeHoJI: CTPOCHHE MOJIEKYJIBI, (PU3UICCKHE

https://academy-content.apkpro.ru/

19 . lesson/649883b8-7¢51-4116-
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE 206e-1022278b08f]
Py —— https://academy-content.apkpro.ru/
20 ) 2 lesson/8664b319-0ba3-4945-b076-
areraigbAerul. AueToH cb7ac5858590
OOHOOCHOBHEIE MpeAebHbIE KAPOOHOBKIE hitps://academy-content.apkpro.ru/
21 P P lesson/b4feaa04-3438-4b57-a3ec-
KHCJIOTBI: MypaBbUHAsI U YKCYCHas ba0fofe63c0d
[TpakTuueckas paborta Ne 2. «CBoiicTBa hitps://academy-content.apkpro.ru/
22 P paboTa 2 - lesson/9834d408-386d-444a-8de3-
pacTBOpa YKCYCHOM KUCIOThD» 7efba’b9%cdb
CreaprHOBas U OJICMHOBAsI KUCIIOTHI, KaKk
23 MIPEJICTABUTENH BBICITUX KAPOOHOBBIX https://lesson.edu.ru/04/10
KHCIIOT
Mpina kak co c apOoHO
24 PUIA KA COTH BoT Hmi( KAPOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, X MOIOLIEE AEHCTBUE
CrnoxxHbie 3(hUPBI KaK MPOU3BOIHBIC https://academy-content.apkpro.ru/
25 KapOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX lesson/71ac43f2-a0d4-4945-
3¢upoB a0eb-1e59¢cd5f4d9f
YCHDBL: THPOIHS, TPUMEHCEHHE https://academy-content.apkpro.ru/
26 5 PRl THIP > 1P ’ lesson/71ac43f2-a0d4-4945-
MOJIOTHYECKasl POJIb KUPOB a0eb-1e59¢d5fAdOf
YrneBoabl: cocTaB, KiaccupHUKaIus. https://academy-content.apkpro.ru/
27 Baxueiiue npeacraBuTeNn: TIIIOK03a, lesson/709ce43a-deb6-4281-
bpykTo3a, caxaposa 963b-01d2¢212d4d0
Kpaxman u nemitono3a Kak IpUpoJIHbIE
28 P t PHpo https://lesson.edu.ru/04/10

IMOJIUMEPbI



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

KontpomnbHas pabora 1o pasaeiry

29 «Kucnopoacoaepkaiiue opraHu4ecKue 1 https://lesson.edu.ru/04/10
COCTMHEHU S
https://academy-content.apkpro.ru/
30 AMUHBL: METWIAMUH U aHUJINH 1 lesson/0c608a59-4c69-4481-
839e-9205f201b73e
AMUHOKHUCIIOTBI KaK aM(OTEpHBIE https://academy-content.apkpro.ru/
31 OpTraHUYECKUE COCAUHEHUS, UX 1 lesson/c2f2f3d7-43d1-4873-ace0-
ononornueckoe 3HaueHue. IlenTuast 78eca6009628
BeJTKH KaK PHPOIHBIC https://academy-content.apkpro.ru/
32 pup | lesson/c223d7-43d1-4873-ace0-
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS 78eca6009628
OCHOBHBIE TTOHIATHS XUMUH
33 . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COETMHEHMUIA. 1 https://lesson.edu.ru/04/10
[InacTmaccel, Kay4yKu, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[NPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

KoaundecTBO yacoB I BHEKTpOHHI)Ie
aTa
Ne Kountpoa IIpakTHye uudposbie
Tema ypoka usyue
n/n Bcero bHbIE CKHe 06pa30BaTeHLHLIe
HUSA
padoThbI padoThbI pecypcnl

XUMUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 https://lesson.edu.ru/04/10
KOH(UTYpaIys aToMOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
cUCTEMa XUMHUUECKHX djieMeHToB J[. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHUX DIIEMEHTOB U UX COSIMHEHHUH 110
TpymIaM ¥ nepuoaaM. 3HaueHUe

3 py p 1 0 0 https://lesson.edu.ru/04/10
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMu4deckux dyemenToB .M. Menaeneena B
Pa3BUTHH HAyKU
Crtpoenue BemiecTBa. XuMHUYECKast CBS3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHuUs KOBAJIEHTHOM 1 0 0 https://lesson.edu.ru/04/10
cBs3u. BopopoaHnas cBs3b
BasieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucienus. Bemecrsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS
[TonsTue o nucnepcHbIx cucteMax. lcTuHHbIE

6 U KOJUIOUJHBIE pacTBOPBL. MaccoBas 101 1 0 0 https://lesson.edu.ru/04/10

BEILIECTBA B PaCTBOPE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Kiaccudukanmst 1 HOMEHKIaTypa
HEOpPraHWYeCKuX coenHeHui. ['eneTnueckas
CBSI3b HEOPTAHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCCOB

https://lesson.edu.ru/04/10

Kiaccudukanmst XauMuueckux peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
3aK0oH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBPAIICHUS SHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

https://lesson.edu.ru/04/10

Ckopoctb peakiuu. O0paTuMble peaKiuu.
XHUMUYECKOE PABHOBECHE

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «BnusHue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

https://lesson.edu.ru/04/10

11

DnexTponutuyeckas auccoruanus. [lonsatue o
BoAOpoHOM Tokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. I'naponus
OpPraHUYECKUX U HEOPTAHHMUECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
ITonsaTue 06 37MeKTpoIM3€E paciaaBoB U
pacTBOPOB coei

https://lesson.edu.ru/04/10

13

KonTponbhas pabota no pazueny
«Teopernyeckue OCHOBBI XUMHM»

https://lesson.edu.ru/04/10

14

Mertaiubl, ux nosioxenue B [lepuognyeckoii
CUCTEME XUMHUYEeCKUX dyieMeHToB [1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOCHUS
atomoB. O0mue hu3nvdeckrne CBOMCTBa
METaJUIOB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHM PsijT
HanpsHKEHUH METaJIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BAXKHECHIIINX METAJIJIOB
(HaTpuii, KaJIUiA, KaJIbIIMI, MarHuu,
AIIOMUHMI) U UX COETUHEHUM

https://lesson.edu.ru/04/10

17

XuMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHHNH

https://lesson.edu.ru/04/10

18

XHUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeIMHEHUN

https://lesson.edu.ru/04/10

19

[TpakTrueckas padota Ne 2. "Pemienne
AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe
«Metanmabs»"

https://lesson.edu.ru/04/10

20

Hewmerannsl, ux nonoxxenue B [leprnoanueckoi
CHCTEME XUMHUYECKHUX dneMeHToB J]. H.
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

21

@dusnuecKkue CBOMCTBa HEMETAIIIOB.
AnnoTponus HEMETAUIOB (Ha TIPUMEpe
KHCJIOpO/ia, cepbl, hocdopa u yriepoia)

https://lesson.edu.ru/04/10

22

XHWMHYECKUE CBOMCTBA FAJIOT€HOB, CEPhI U UX
COCIUHCHUM

https://lesson.edu.ru/04/10

23

XuMHUUECKre CBOMCTBaA a30Ta, pocodpa 1 Ux
COCIMHEHUI

https://lesson.edu.ru/04/10

24

XHUMHUECKHUE CBOICTBA yriepoaa, KpeEMHUs U
HUX COCIUHEHUN

https://lesson.edu.ru/04/10

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUH

https://lesson.edu.ru/04/10

26

O000IIIeHNE U CUCTEMATH3AIINs 3HAHUH 110
Teme «Hemeramneny. Beruuciaenus no

https://lesson.edu.ru/04/10
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YPaBHEHUSIM XUMHYECKHUX PEaKIUi 1
TEPMOXUMHUYECKHE PaCUEThI

[IpakTuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME 1 https://lesson.edu.ru/04/10
"Hemeramasr"y»

73 KonTponbHas pabota mo Temam «MeTamib u |
«Hemerauibny

29 Heopranuueckue 1 opraHnuecKue KuciaoThl. 1 hitps:/losson.cdurw/04/10
Heoprannueckue 1 opraHnuecKkue OCHOBAHMS
AMdoTepHbIE HEOPTaHUYECKUE 1

30 OpraHvyeckue coenuHeHus. ['enernueckas | hitps:/losson.cdurw/04/10
CBSA3b HEOPTraHUYECKUX U OPraHUYECKUX
BEIIIECTB
Ponp xumMuu B 00ecrieueHuN YKOIOTHYECKOH,

31 JHEPTeTUYECKON U MUIIEBON 0€30TIaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH METULIUHBI
[Ipencraienus: 00 0OMIUX HAYUHBIX

32 NIPUHIUIIAX IPOMBIIIJIEHHOTO TIOJIyYEHHUs 1 https://lesson.edu.ru/04/10
BAXKHEHIIINX BEIISCTB

33 YenoBek B MUPE BELIECTB U MaTEPUATIOB 1 https://lesson.edu.ru/04/10

34 XHUMHA U 300POBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34
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YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Xumwst, 10 xkmace/ T'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AkiimonepHoe o0miectBo «M3marenscTBo
«IIpocBemienue»,2021 r
Xumus, 11 knace/ IN'abpuensn O.C., Octpoymos WN.I'., Cnaakxos C.A., Akunoneprnoe o6mectBo «M3naTenbcTBo
«IIpocBemenuner»,2021r.

METOAUYECKUE MATEPHUAJIBI JISI YUUTEJIA

Xumusi(6a3oBblitypoBeHb ). Peanu3zaius oOpazoBanus: MeToanueckoe nocooue st yuutens / Kapepuna A. A., [Tuuyruna
I'.B.; nox pen.I'. B. Iluuyrunoid. M. : ®IT'BHY «MHctutyT crpareruu pa3sutus oopazosanus PAO», 2022 81 c.:ui.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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