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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpeaMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1€,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIUM OTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHHS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMMe IO XUMHHM C Y4€TOM CHEeUU(PUKH HAyKd XUMHM, €€ 3HAa4eHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MIPaeT 0COOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTABICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  IipeaAMeTa  «XUMHs»  SBISIOTCS 0a30BbIe  KYpChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko xumuu. @OopMHUpPOBAHUE JAHHON CHUCTEMBl 3HAHUW TIPU WU3yUYECHHUH
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMUpOBaHA B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpelCTaBIeHu O CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckod XUMHM IOJYYAalOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOWU PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuuyeckas
XUMUSD» O00ydaromMcesl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKLUMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HAaHMN O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAaHUSA, HMEIOUIMMH KYJIbTYPOJOTMYECKU M MPHUKJIAJTHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUU XUMHH, TTOMOTaloT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pELICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 11enom coaepkanue yaeOHOTO
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TaKKe pobsieM cOepekeHHs] PHEPTETHUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
collepKaHUs M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JCUCTBUI, UMEIONMX 0a30Boe 3HAaYCHUE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAMLMOHHO MNPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEMETA SIBIISIETCS BIIOJIHE OMPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOUeBbIC MOHATHS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3a7a4 u3ydeHus
npeIMeTa B MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME CpeaHero oomero odpazoBanusa. CerojaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTermeHu OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TAKKE LIETH U 33]]a41, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnd B KOHKPETHBIX KM3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JIs Pa3IMYHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, MONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHS ONBITa JCATEIBHOCTH, KOTOpas 3aHUMAacT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHHUS BEIIECTB M XHMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalmuxcs yOeKAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3I0POBbIO, a TaKKe MPUOOPETCHUS ONBITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeIMETHOM obnactu «EcTecTBeHHO-HayYHbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Hexemo), B 11 «macce — 34 wyaca (1 wyac B Hememo).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHoBHBIE MookeHUsA. CTPYKTypHbIE (hOPMYJIbI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUMHEHUN (CUCTEeMaTWyeckas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYEeCKUX BEIIECTB, HAONIOJCHHUE W
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN AaJKaHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensl. beH3on: coctaB, cTpoeHHe, (PU3NUECKHE M XUMUYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTamuTUdeckuil), mnuponus. IlpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMH MeTajlaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHUYECKHME CBOWCTBAa (B3aUMOJICHCTBHME CO UICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denoa.

Anpneruasl U kemowvl. Dopmanplaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT, X MOIOLIEE IEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). ['moko3a — npocTelnii MOHOCaxapui: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas posib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEHHsS BELIECTB M HMX MPEBpALIEHHil:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkalife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTBHI Kak aM(OTepHble OpraHuyeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAsA CTPYKTypa OeNKoB. XWMHUYECKHE CBONCTBA OEIIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicokOMOJIEKY ISIpHBIE COCAHMHEHUS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BELIECTB M HUX MPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAONIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OPraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbhl. OCOOEHHOCTH pachpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TMOJIIPHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tondatue o mucnepcHbx cuctemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUN. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas aucconuanus. CuiibHBIE U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHE MOJENCH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIW HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B [lepuoanyeckoi cUCTEME XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa meTauioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kaluld, KaJbLIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MUpe BEIIECTB U MATEPUAJIOB: BAXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl ISl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja 0E30MaCHOTO KCIIONIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBISTIONIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHNUE, SIBJICHHE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrMsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHs, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJIEKTPOHHAS MIPOMBIIICHHOCT, HAHOTECXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeaAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOT0 00pa3oBaHUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S13aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX U MO3HABATENbHBIX 3ajlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM W OCO3HAHHME INOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmo/IeHns TpaBmwiI 0€30MacHOro oOpalleHus ¢ BEHIeCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEACTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ylibTaTaM TPYJI0BOU JIEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1IeJI€COO0Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTKEHUH XUMHUHU IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJEOJIOTHUHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BaXXHOM poOJIM B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JUUISl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYaLUAX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYyUYHbIE TOHSTHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEMa, HAy4HbIN (DAaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATUBHBIMH W PETyJISTUBHBIMH
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENIATh eI ACATEAbHOCTH, 3ajJlaBasi IMapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJIeHUs (MHAYKTUBHbBIC, JEIYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYITUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON ISl BBIMOJHEHHUS] YYEOHBIX 3ajay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MpoeKTa U (HOPMYyIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenensis €€ Leau W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMHUUYECKHUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpallEHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/ W a30TCOJAEPKAIlUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BELIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJBI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIHUil C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSs, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHM C TIpaBUJIAMU TEXHHKA O€30MaCHOCTU TMpU OOpAICHUH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYCCKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TMPEeJOTBPALEHUS HUX BPEIHOIO BO3JEWUCTBHS HAa OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUU SIBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PeIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Aucconmanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUN OMPEACNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOrO 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonos Ilepnoanueckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBS3M MEXKIYy HEOPraHW4eCKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKUCICHHS SJIEMEHTOB, 0OpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS pPEaKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIIMU UAYT IO KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPAaCKpbIBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (mpunnun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIMMNAX U
AKOJIOTUYECKUX TPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, NIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
ocyJIol 1 j1abopaTopHBIM 00OpYyJOBaHUEM, a TaKXe TMpaBuiaa oOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
SKCIIEPUMEHT (Pa3yIoKeHUE MEPOKCHUJIA BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIAKATOpA, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 IO
TemaM «Metamab» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIeHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpPaBHEHHH COOTBETCTBYIONIMX PEAKIIHH M (POPMYITMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMECHUN KPUTHYCCKH aHAJU3UPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  IpaBUiia  AKOJIOTHYECKU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIE OPraHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOcOObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL CJIETBIX M CHA0OBUIAIMIMX OOYYAaIOIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumenoBanue pa3aeiioB u

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LN (PPOBbHIE)

Ne i/ Kontpoiasbubie | IIpakTHyeckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
IIpeaqMeT opraHMYECcKON XUMHH.
p p https://lesson.edu.ru/lesson/393a3fa2-1439-
Teopus crpoeHus
1.1 - 3 4a34-9af1-
OpraHuvYeCKUX COEIUHEHUIN A. -
p 4 137fd38felcd?backUrl=%2F904%2F10
M. bytiepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
e qebHbE VIIEEOLODOLLL https://lesson.edu.ru/lesson/d1c1076b-c68a-
2.1 pedl YTEBOAOPOA 2 4452-3509-
AJTKaHBI
80a67470f1b7?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/6608afcf-e196-
29 HenpenenbHbie yrieBo10posl: 6 1 4d18-b7a6-
' AJIKCHBI, AJIKaJIUE€HbI, AJIKHHbI 1a48eac6125d?backUrl=%2F904%2F10
AnkeHbl AnkoaueHbl  ANKUHbI
2.3 ApoMartudeckue yrieBoA0pO bl 2 HedTb
[IpupoHbIe UCTOYHUKHT
2.4 yIIEBOJIOPOIOB U UX 3 1 MpUPOaHbIN ras
nepepaboTka
Hroro no paszneny 13

Paspnen 3. Kuciiopoacoaep:xamnue opranuyeckue coeIuHeHUs



https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-137fd38fe1cd?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-137fd38fe1cd?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-137fd38fe1cd?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/d1c1076b-c68a-4452-a509-80a67470f1b7?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d?backUrl=%2F904%252
https://lesson.edu.ru/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B3%25D0%25B0%25D0%25B7

3.1 Cruptel. ®enon 3 CnupTbl M dpeHobl
ANbAernabl v KETOHbI
3.9 Anwpaerunsl. KapboHoBbie 7 Kap6oHOBble KMCOTb!
' KUCIIOThI. CII0kKHBIE dPUPBI CnoxHbie 3bu1pbi
https://lesson.edu.ru/904/10?term=yrneson
3.3 YrneBosl 3
bl
Wroro mo pazueny 13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

AMMHbI
AMUHBI. AMUHOKHCIIOTEL. -
4.1 3 AMWHOKNCAOTBI
benkn AMUHOI
benku
Hroro mo pazgeny 3
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
[Tnactmaccel. Kayuyku.
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOTI'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeIMeTHBIE PE3YJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero ooIero oopa3oBaHust

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJACTABICHUNH O XWMHUUYECKOW COCTaBIISIIONICH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMUU B TIO3HAHWUU SIBJICHUH TIPUPO/IbI, B (GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbl TUYHOCTH,
e€ (QyHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MPAKTHYECKUX 337a4 U HKOJIOTHICCKU
000CHOBAHHOT'O OTHOIIIEHUS! K CBOEMY 37I0POBBIO U MPUPOIHOM cpesie

1.2

Bnanenue cuctemMoil XMMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIAraloIIne MOHATHS (MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKHCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIM  00BEM, YIJIEpOTHBIA CKesleT, (YHKIUOHANbHAs TpyIlma, paaukai, HU30MepUs, H30MEphl,
TOMOJIOTHUECKUN P, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCOJAEpIKaIlNe COCIUHEHUS,
OMOJIOTMYECKH aKTHBHBIE BelecTBa (yriIeBOAbI, )KUPBI, OCIKH ), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCMHEHMUS); TEOPUU U 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHUSI OPraHMYECKUX
BeuiectB A.M. bytiepoBa), 3akOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH, (PaKTOJIOTUYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJYyYECHHUH M O€30MaCHOM HCIOJb30BAHUU BAXHEUIIUX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JESITEILHOCTH YeJIOBEKa

1.3

ChopmMupoBaHHOCTh YMEHHMH BBISIBIATH XapaKTepHble MPU3HAKA TMOHATHH, YyCTaHABIUBAaTh UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHUS TMPU OMNHCAHMM COCTaBa, CTPOCHHS U
IpEeBpaIeHII OPraHNYeCKUX COCTMHEHHI

1.4

c(OpMUPOBAHHOCTh YMEHU HCIOIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JUISI COCTABIICHUSI MOJIEKYIISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) POPMYT OPraHNYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX
peakunii, U3roTaBIMBaTh MOJIETN MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIsl MIUTFOCTPALIMHM UX XUMHUUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTAHABJIMBATL IPUHAMICIKHOCTD U3YUCHHBIX OPraHUYCCKHUX BCIICCTB IIO




UX COCTAaBY M CTPOCHUIO K ONpEeAEeIEHHOMY Kiaccy (TpyImIe) CoOeIuHeHU (YraeBOIOPOIbl, KACIOPOA U
a30TCOJIEPKAIIIE COEAMHEHHUS, BBICOKOMOJIEKYJIIDHBIE COEOUHEHMs), JaBaTb WM Ha3BaHMs 110
cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUSI OMPEACISATh BHIBI XUMHUYECKOH CBSI3M B OPraHUYECKUX COCIUHEHHIX
(olMHApHBIE U KPAaTHBIE)

1.6

ChopmMupoBaHHOCTh YMEHHUS MPUMEHSTH: TOJIOKEHUS TCOPHH CTPOCHUS OPraHMYECKUX BemiecTB A.M.
byrnepoBa misi 0OBsSICHEHHMsS] 3aBUCHMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpPAHEHUS MacChl BEIIECTB

VYrnesogopoasl.  Kucnopoacozepxkampe U a30TCOAEPXKAIUE  OPraHMYECKUE  COEJAMHEHUS.
BricoKOMOJIeKyIsIpHbIE COETMHEHHMS

2.1

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ INPUBOJUTH TPUBHUAJIIBHBIC Ha3BaHUA OTACIIBHBIX OPraHMYCCKHUX BCIICCTB
(3THIIeH, TIPOMWIICH, AaleTUJICH, STUJICHTJIMKOJb, TJIMIEPHH, (eHosn, (opManmbaeru, areTaibIerul,
MypaBbMHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA, CTEAPHHOBAs KHCIOTA, TIIOKO3a,
(dbpyKTO3a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

CdopMHpPOBaHHOCTH YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, GU3MUECKHUE M XUMHYECKHUE CBOMCTBA
TUMMYHBIX TPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MPOTWICH, aleTWieH, OyraaueH-1,3, merunOyraaueH-1,3, OEH30/1, METaHOJ, 3TAHOJ, STUJICHTJIUKOJIIb,
TIMIEpHUH, (EHOJI, aleTalbJIeTa, MypPaBbUHAsS M YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxmaJ, IeUTJI03a,
AMHUHOYKCYCHAs KHCJIOTA)

2.3

C(l)OpMPIpOBaHHOCTB YMCHUA HIUIFOCTPUPOBATDH TCHCTUYCCKYIO CBA3b MCXKIY THUIITMYHBIMHA
MNPEACTAaBUTCIAMHA PA3JIMYHBIX KJIaCCOB OPraHU4Y€CKUX BCIICCTB YpPaBHCHHUAMU COOTBETCTBYIOIIHUX
XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX q)OpMy.]'I

2.4

CdopmupoBaHHOCTH YMEHHS XapaKTEpU30BaTh UCTOYHHUKH YIIIEBOJIOPOJIHOTO CHIPhs (HE(Th, IPUPOTHBIN
ra3, yrojhb), CocoObl UX MepepadOTKH U MPAKTUUYECKOe MPUMEHEHHE MPOAYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéTrl

3.1

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJIeTh CHUCTEMOM 3HaHUIM 00 OCHOBHBIX MCTONAaX HAYUYHOI'O IMO3HAHW:,
HCIIOJIb3YEMbBIX B XHMHUHU IIPU HU3YUCHUH BCHICCTB U XHUMHUYCCKHUX SIBIICHUI (Ha6J'IIO,[[eHI/Ie, HU3MEpCHUC,
OKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/Ie), HCIIOJI30BATh CUCTCMHBIC XUMHWUCCKUC 3HAHUA U IPUHATHUSA pemeHHﬁ




B KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIICCTBAMU U UX TPUMCHCHUCM

3.2

CdhopmupoBaHHOCTE YMEHUH COOJIIOIATh MPaBUiIa MOJ30BAHUS XUMUYECKOUN TIOCYI0N U 1a00PaTOPHBIM
000pyI0BaHUEM, a TaKXe MpaBWiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU TIO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHUYECKHUX OITBITOB

3.3

ChopMUpOBaHHOCTh yYMEHHMH IUTAHUPOBATH M BBINOJIHATH XUMHUYECKUH HSKCHEPUMEHT (TIpEeBpaIIeHUsS
OPraHWYECKUX BELIECTB IPU HATPEBAHMM, IOJyYCHHE 3TUIICHA U MU3YYEHHE €r0 CBOWCTB, KAYECTBEHHBIE
peakiuu OpraHu4yecKUX BEIIECTB, JE€HATypauus OEIKOB NP HArpeBaHWM, IIBETHbIE peakluu OEeNKOB) B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKU O€30MaCHOCTH IpU OOpallleHuH C BELECTBAaMH U J1a0OpaTOPHBIM
000py/I0BaHNEM; MPEJCTABIATh PE3yJIbTaThl XMMHYECKOIO SKCIIEPUMEHTa B (JOpME 3alucH ypaBHEHUUH
COOTBETCTBYIOIIMX peakiui U GOpMyIHPOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHI MPOBOAMTH BBIYUCIEHUS 10 XUMHYECKUM YpaBHEHMsSIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIHH MO U3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 MCXO/IHBIX BEHIECTB WJIM MPOJYKTOB pPEaKLUH)

3.5

ChopMHPOBaHHOCTh YMEHHUI KPUTHUYECKH aHAJIM3UPOBATh XUMHUECKYIO MH(OPMAIUIO, TIOIy4aeMyo W3
Pa3HBIX UICTOYHUKOB (CpeACTBA MAacCOBOM MHGOpPMAIIHH, CETh ITHTEpHET U Ipyrue)

3.6

CdopMHUpOBaHHOCTH YMEHUH COOIIOATH MPaBHUJIA KOJOTHYECKH 11€71eCO00pa3HOT0 TIOBEACHUS B OBITY U
TPYIOBOW AEATEIHHOCTH B IENISAX COXPAHECHUS CBOETO 3J0POBBS M OKPYKAIOMICH MPUPOTHON CpEIbl,
OCO3HABaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEIECTB,
nonumasi cmbici nokazarens IIJIK (mpenenbHO MOMYCTHMO# KOHIIGHTpAIMH), TOSCHATh HA MPHMEpax
crocoObl YMEHBIIICHUS M MTPEIOTBPALICHHS X BPEITHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa

11 KIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
cpenHero odumero o0pazoBaHust

1

TeOpeTI/IquKI/Ie OCHOBBI XMUMHUH

1.1

Brnanenue cucteMoll XUMHUYECKUX 3HaHPII>i, KOTOpas BKJIIHOYACT: OCHOBOIIOJIAratOIUEC MMOHATUA (XI/IMI/I‘IGCKI/Iﬁ




3JIEMEHT, aTOM, DJIEKTPOHHAsI 000J0UYKa aTtoma, S-, p-, d-2IEeKTPOHHBIE OpOUTAIN aTOMOB, HOH, MOJICKYJa,
BAJICHTHOCTDb, 3JICKTPOOTPHULIATCIIBHOCTL, CTCIICHb OKHWUCIICHUA, XUMHUYCCKasd CBA3b, MOJIb, MOJIApHAsA Macca,
MOJISIPHBIM ~ 00BEM, KpHCTaUIMUeCKas pelérka, TUIBI XHMHUYECKUX peakuuil  (OKUCIUTENbHO-
BOCCTAHOBHUTEIIbHbIEC, 9K30- U OJHAOTCPMHYECKHE, PEAKIUM HOHHOTO OOMEHA), pacTBOp, SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, AIEKTPOJIUTUYECKAsT TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON
peakiuyd, XUMHUYECKOE€ PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPUSI DIICKTPOJUTHUYECKOW JIHUCCOIUAIIUH,
[lepuoanueckuii 3akoH J[.J1. MeHneneeBa, 3aKOH COXpaHEHHUsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI
SI3BIK XUMUH, (PAKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOTYYEHUU U O€3011aCHOM HCIOJIb30BAHUU
BaKHEHTIINX HCOPraHN4CCKMX BCIICCTB B 6BITy u HpﬂKTH‘-ICCKOfI JCATCIBbHOCTH YCIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHHUW BBISBIATH XapaKTEpHbIE NMPU3HAKKM M B3aUMOCBSI3b M3YYEHHBIX MOHSTHM,
MIPUMEHATh COOTBETCTBYIOLIUE MOHATHUS MIPU ONMHUCAHUHU CTPOEHUS U CBOMCTB HEOPraHWYECKHUX BELIECTB U
UX MPEBPAIICHUH; BBISIBIISITH B3aUMOCBSA3b XUMUYECKUX 3HAHUM C MOHATUAMM U MPEACTABICHUSAMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Bragenne oCHOBHBIMU METOJaMHM HAyYHOTO TTO3HAHHS BEIIECTB W XUMHYECKUX SBJICHHUH (HAOIIOIEHUE,
H3MepeHue, SKCIIEPUMEHT, MOIEJTUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHHI ONpEAEATh BAJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSX pPAa3JIMYHOTO COCTaBa, BHUJ XMMHUYECKON CBs3M (KOBaJe€HTHAas, HOHHAas, MeETaJUIMuYecKas,
BOJOPOJHAs) B COCAMHEHHUAX, TUN KPUCTAUIMUECKON pEmETKHM KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIIpHAsi, HOHHAs, METAJINYecKas )

1.5

ChopMHpPOBAaHHOCT, YMEHUU OIPEACNATh XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHHMYECKHX
COEeqUHEHNN

1.6

CdhopmupoBaHHOCTh YMEHHUS KIacCU(PUIIUPOBATH XUMUYECKHE PEAKIIUU 110 PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BeHIeCTB, TEIIOBOMY 3(PQEeKTy peakuud, U3MEHEHHUIO CTENeHEH OKUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIUH, YUACTUIO KaTaJIn3aTopa)

1.7

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTABJIATH YPAaBHCHUA peaKI_lI/Iﬁ Pa3JIMYHBIX TUIIOB, IIOJIHBIC KU COKpaH_IéHHBIC
YPpaBHCHUA peaKHHI’I HOHHOI'O 06MeHa, YUIUTBIBAsA YCJIIOBUS, ITPU KOTOPBIX 3TU PCAKIUN UAYT N0 KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNpOBOAUTH PCAKIUH, MOATBCPIKAAIOIINC KauyeCTBEHHBIM COCTaB Pa3JIMYHBIX
HCOPTraHNYCCKUX BCUICCTB, PACIIO3HABATL OIIBITHBIM Hy’TCM HOHBI, IPUCYTCTBYIOIIUC B BOAHBIX paCTBOpaAX
HCOPraHNYCCKUX BCHICCTB




1.9

ChopmupoBaHHOCTE YMEHHH pacKphIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKkIMi

1.10

ChopMHPOBaHHOCTh YMEHHI OOBSCHATH 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT Pa3IMYHBIX
(axTopoB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBACHATH XapaKTep CMEIICHUSI XUMHUUECKOTO PABHOBECHSI B 3aBHCUMOCTH OT
BHelIHero Bo3jaencTBus (npunuun Jle aTtense)

OO6mrast 1 HeOpraHUYecKas XUMUs

2.1

CdopMupoBaHHOCT, yYMEHUW packpbiBaTh cMbIca [lepuommueckoro 3akona J[.M. MengeneeBa u
JIEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIYI0, 00BSICHUTEIbHYIO U POTHOCTUYECKYIO (QDYHKIIUU

2.2

ChopmupoBaHHOCTb YMEHUN XapaKTEpPU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX IEMEHTOB 1—
4 nepuonoB Ilepronueckoit cucteMbl XuMU4Yeckux 3neMeHToB [[.M. MenpaeneeBa, UCONb3ys MOHATHS «S-
, p-, d-37eKTpOHHBIE OpOMTANINY, «IHEPreTHUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS
CBOWCTB XMMMYECKHX DJIEMEHTOB M MX COCJUHEHWH MO meprojaMm u rpynmnam [lepuoandeckoil cucteMbl
xuMudeckux daementoB .M. Mengeneera

2.3

ChopMHpOBaHHOCT, YMEHHH  XapaKTepu3oBaTh (OMHCHIBaTH) OOIIME XWMHYECKHE  CBOMCTBa
HEOPraHWYeCKUX BEIIECTB DPA3UYHBIX KJIACCOB, TMOJTBEPXKIATh CYIIECTBOBAHHWE T'E€HETHYECKOW CBSI3U
MEX]Iy HEOPTaHUYECKUMU BEIIECTBAMH C TIOMOMIBIO0 YPAaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEaKIIUN

2.4

ChopmupoBaHHOCTh YMEHHI YCTaHABIMBAThH IPUHA/IICKHOCTh HEOPraHUYECKUX BEIIECTB M0 UX COCTABY K
onpenenéHHOMY Kiaccy (TpyIie) COequHEHHH (MPOoCThle BElIeCTBa — METAJIbl U HEMETAJLIbl, OKCH/IBI,
OCHOBAaHUS, KUCJIOTHI, aM()OTepHbIE THIPOKCHIbI, COJIN)

2.5

ChopMupOBaHHOCTh YMEHUI HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JJISI COCTaBICHUs (OpMYIT BEIECTB
U YpaBHEHHUU XUMHUYECKHX peakuuii, cucremaruueckytro Homenkinarypy (IUPAC) u TpuBmanpHbie
Ha3BaHUS OTJCIBHBIX HEOPraHWYECKHX BEIIECTB (YrapHbI Ta3, YIJICKHUCIBIH Ta3, aMMHUaK, ramiéHas
W3BECTh, HEraléHasi N3BECThb, INThEBAsI COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTH  yMEHMH  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX KIIACCOB, IMOJTBEPXKAATh CYIIECTBOBAHHE T€HETUUYECKOW CBSI3U
MEXy HEOPTraHUYECKMMU BEIIECTBAMH C MOMOIIBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEaAKIUN

2.7

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ IJIAaHUPOBATb U BBIIIOJHATH XHMHUYECKHMN OKCIICPUMCHT (paBJ’IO)KeHI/IC




IIEPOKCHJIAa BOJIOPOJA B IPUCYTCTBUU KaTAIM3aTOPA, ONPEIACIICHUE CPEbl PACTBOPOB BELIECTB C IIOMOLIBIO
YHUBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE Pa3MYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW pEaKIHH,
peaKknyu HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEAaKLUK Ha Cyab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHMSI, PEIlIEHNE IKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMaM «Metabsl» u «Hemeramib») B COOTBETCTBUU C
IpaBWIaMU TEXHUKU O€30IaCHOCTU NpU OOpallleHUH C BELIECTBAMU M JIAOOPATOPHBIM 000PYAOBAHMEM;
NPEACTABIATh PE3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B ()OpME 3aIHCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ GOopMyIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyNbTATOB

2.8

CdopMHpOBaHHOCTH YMEHUHN COONIOAATH MpaBUjIa MOJIH30BAHUS XUMHYECKOW MOCYAONW M J1a00paTopHBIM
000pyIOBaHUEM, a TaKKEe TpaBuia OOpaleHUsi C BEIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIMSIMHU II0
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB

2.9

ChopMHpPOBAaHHOCT, YMEHHH  XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKAlie B OCHOBE
MIPOMBIIIJIEHHOTO MOJYYCHHS CEPHOUM KHUCIIOTHI, aMMHaKa, a TakkKe cOpMHUPOBAHHOCTH MPECTaBICHUN 00
00INX HAYYHBIX TPUHIIUAIIAX U IKOJOTHUECKHUX MPOOIeMax XUMHUIECKOTO TIPOU3BOJICTBA

XUMHUA U XKU3HL. PacuéThl

3.1

CdopMHUpOBaHHOCTH MPEACTABICHUN 0 XUMUYECKON COCTaBIISIONICH €CTECTBEHHOHAYYHON KapTHHBI MHPA,
pOJIM XMMHMH B TO3HAHUU SIBIICHUI MPUPOJbI, B (POPMHPOBAHUM MBIIUICHUS M KYJIbTYpPhl JTUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOMN MJisi pPELIEeHUS MNPAaKTHUYECKUX 3a7ad U IKOJOTHYECKU
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOTHOMN Cpesie

3.2

ChopmMupoBaHHOCTh YMEHHI KPUTUYECKU aHAIM3UPOBATH XUMUYECKYI0 MH(POPMAIUIO, MOIy4aeMyl0 M3
Pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM KOMMYHHKAIINH, CeTh VIHTEpHET U apyrue)

3.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'II-O,I[8.TB IIpaBujia 9KOJIOTHYCCKHU I_ICJ'ICCOO6p83HOFO IIOBCACHUA B 6BITy n
T}T)YI[OBOI‘/‘I ACATCIIbHOCTH B LCJIAX COXpPAHCHHA CBOCTO 3IOPOBb U Opr>KaIOIH€ﬁ HpHpOI[HOfI Cpeanbl

3.4

Oco3HaBaTh OITACHOCTH BO3,I[€IZCTBH5[ Ha KHWBBIC OPraHU3MbI OHpe,I[eJ'IéHHBIX BCIICCTB, IIOHMMAsl CMBICJI
IIOKa3aTciiia HHK, MOACHATH Ha IIpUMEpax CIIOCOOBI YMCHBUICHUA W MMPECAOTBPAILICHUA HX BPEAHOTO
BO3JCHCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MMPpOBOAUTL BBIYHUCIICHHUA C HCIOJB30BAHUCM IIOHATUA «MACCOBAsA NOJIA
BCIICCTBA B pacCTBOPCH, 00BEMHBIX OTHOIIICHUI Ta30B IpuU XUMHUYCCKUX PCAKIHUAX, MACChI BCUICCTBA HUIIN
00bEMa ra3oB 1O HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC HJIU O6’béMy OJITHOT'O M3 Yy4YaCTBYHOIIHUX B




peaKkuu BEIIECTB, TEIUIOBOTO J(PQeKTa peakluu Ha OCHOBE 3aKOHOB COXPaHEHHUS MAacChl BEIICCTB,
MIPEBPAIICHUsI U COXPAHEHUS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHuyeckol XHMHUU: €€ BO3HUKHOBEHWE, PA3BUTHE U 3HAYCHUE B
IIOJIYYCHHH HOBBIX BCHICCTB M MAaTCpHAIOB. Teopm[ CTPOCHUA OPraHUYCCKUX
coequueHnni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMysabl OpraHMYEcKHX BelecTB. ['oMoisiorus, H30oMepus.
XUMHYEeCKast CBA3L B OPraHruYCCKUX COCAMHCHUAX — OJUHAPHBIC U KPAaTHBLIC
cBs3u. [IpencraBienne o knaccuukanuy OpraHuIecKuX BEIIECTB

1.3

HomenknaTtypa opraHudeckux COEAMHEHUN (cucTeMaTHuecKas) M TPUBUAIbHbBIE
Ha3BaHMs BAXKHEUIINX MPeJICTaBUTENIeN KJIACCOB OPraHMYECKUX BEIIECTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — MpOCTEeHIIne
MPE/ICTaBUTENN AIKaHOB: (U3WYECKHE U XUMHYECKHE CBOMCTBa (peakuuu
3aMelleHuUsl U TOPEHNs), HAXOXKACHHUE B IIPUPOJIE, OJIyYeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHMYECKHMU PSAA. ODTWIECH W TPONWIEH —
MpoCTeNIINe TNPEJACTABUTENN aJIKEHOB: (U3MUECKHEe W XUMHUYECKHE CBOICTBa
(peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATAllMH, OKUCICHHUS H
MOJIMMEPU3AIHH ), IOJyYCHHE U IPUMEHEHHE

2.3

Ankamuensl: Oyramuen-1,3 wu MerunOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XUMHUYECKHE CBOWCTBA (peakius moJuMepusanuu). [losrydeHre CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI

2.4

AJIKMHBI: COCTaB MU OCOOEHHOCTH CTPOCHHUA, TOMOJIOTHUYECKU I pAad. AI_ICTI/IJ'IGH —
HpOCTGfIH.IHfI npeacTaBUuTCIIb  aJIKHHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/IG n
XMMHYECKHE CBOMCTBa (peaKI_II/II/I TUAPHUPOBAHUS, T'aJJOI'CHUPOBAHUA, 'HApAaTalllU,
l"OpeHI/ISI), TMOJIYYCHUC U ITPUMCHCHUC

2.5

Apensbl. beH3on: coctaB, cTpoeHue, (hu3nuecKrue U XMMHUYECKHUe CBOMCTBA (peakiuu
rajoOreHMpoBaHUsl W HUTPOBAHUA), MOJydeHHE M IpuMeHeHue. Tomyon: cocTas,
CTpoeHUe, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (peakluu TaJOT€HUPOBAHUS H
HUTPOBaHUs), TMOJNyYeHHE U TMpUMEHeHHe. TOKCHYHOCTh apeHOoB. | eHeTHueckas
CBSI3b MKy YIJIEBOJIOPOAAMH, TPUHAICKAIINMHU K Pa3JIMYHBIM KJIaccaM

2.6

IIpupoiHBIE UCTOYHUKH YIi1eBOJOPOJ0B. [Ipupoaublil ra3 U nonyTHbIE HEPTIHbIE
ra3el. Hedtep u e€ mpoucxoxaenue. CrnocoObl mepepabOTKM He(TH: MEperoHka,
KPEKUHI (TepMHUECKHH, KaTranuTuueckuii), nuponu3. IIpoaykTel mnepepaboTKH
He(TH, MX NPUMEHEHHE B NPOMBIIICHHOCTH M B ObiTy. KameHHblli yromab u




MPOYKTHI €ro nepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCIMHCHHS

3.1

[IpenenbHble 0JTHOATOMHBIE CIUPTHL. METaHOI U ATAHOJ: CTPOEHUE, (pusnueckue u
XMMHMUYECKHE CBOMCTBA (peakUry ¢ aKTUBHBIMHM METaJlJIaMH, TaJJOT€HOBOJ0POIaMH,
ropeHue), IpuUMeHeHue. BoaopojaHble CBS3M MEXIY MOJIEKyJaMU CIUPTOB.
JleficTBre Me€TaHOJIA W 3TAHOJIA HAa OPraHU3M 4eloBeKa. MHOroaToOMHbIE CIIUPTBHI.
OTWICHTTTUKONIb W TIHLEPUH: CTPOCHHE, (PU3MUECKHEe M XHMHUYECKHE CBOHCTBA
(B3auMozelicTBUE CO WICJIOYHBIMM METajUlaMH, KauyeCTBEHHAas peaklMs Ha
MHOTOATOMHbIE cHUpThl). JleficTBue Ha opraHu3M uesnoBeka. IIpumeHenue
TIMIEPUHA U OTUIICHTJINKOJIS

3.2

@DeHoII: CTpOCHNE MOJIEKYIBI, (PU3MYecKre U XUMHUYECKHe CBOMCTBA. TOKCHYHOCTH
¢enoua. [lpumenenue gpenona

3.3

Anpaerunbl U KeToHbL. DopManbIeruj, aneTalbIerua: CTpoeHHue, (Pu3nvecKue u
XUMUYECKHE CBOMCTBA (pEaKIMM OKHUCICHUS W BOCCTAHOBJICHHUS, KAa4ECTBEHHBIE
peakIym), MoaydeHnue U MpUMEHEHNE

3.4

OAHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAas M yKCyCHas
KHCIIOTBI: CTpOeHUue, (PM3NYECKUEe U XMMHUYECKHUe CBOWCTBa (CBOMCTBa, o0mue ams
KJ1acca KMCJIOT, peaklus dTepuuKalnun), noxydyeHue u npumenenue. CreapuHoBas
U OJICMHOBAsl KUCIOThI KaK INPEJICTABUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KAPOOHOBBIX KUCJIOT, UX MOIOLIEE NeHCTBUE

3.5

CrnosxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. XKupsel. I'maponus xupoB. [lpumenenue >xupoB. buosormdeckas poib
KUPOB

3.6

YrieBoapl: cocTaB, Kiaccu(UKAIMs YriIeBOJAOB (MOHO-, JU- W TOJUCAXapHIbI).
I'moko3a — mpoCTEHIMii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI,
¢busnyeckre U XUMHUYECKHE CBOMCTBA (B3ammoeicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHEe aMMHUa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KEHHE TJIIOKO3bI), HAXOXK/JCHHE B MPUPOJC, IPUMEHEHUE, OMOJIOTrHYeCcKast POJlb.
dotocunTe3. DpykTO3a KaKk W30MEp TIIIOKO3bl. Kpaxmanl W Leimono3a Kak
npupoaHbie monuMepbl. CTpoeHHE Kpaxmalla W IeJUTNI03bl. DH3uYeckue u
XHUMHYECKHE CBOMCTBA Kpaxmalia (THIPOJIN3, KaYeCTBEHHAs PEAKIUS C HOI0M)

A30Tconep>1<amne OpPraHn4cCKUC COCAMHCHUA

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIC OpPraHU4YCCKUC COCAUHCHUSA. dusznueckue u
XHUMHUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha nmpumepe FJII/ILII/IHa). buonoruyeckoe
3HaYE€HUE aMHMHOKUCIOT. Ilentuabl

4.2

benkn Kkak TOpUpPOAHBIE  BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuuHas,
BTOPUYHAS M TPETUYHAas CTPyKTypa OenkoB. XUMHYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallnsl, KAUeCTBEHHBIC PEaKIIUU Ha OCNKH

BBICOKOMOJ'ICK}/J'IHPHLIC COCAMHCHU

5.1

OCHOBHBIE IIOHATUS XHMHH BBICOKOMOJICKYJIAAPHBIX COCIUHEHMI: MOHOMCD,




MOoJMMCEpP, CTPYKTYPHOC 3BCHO, CTCICHb IMOJIMMCPU3ALMU, CPCAHASA MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/If/’I —
oJIMMEepuU3aluAa U NOJIMKOHACHCAI

5.2

OKCIIEpUMEHTAJIbHBIE  METOAbl M3YYEHUS BEUIECTB M MX IPEBpAICHUIA:
03HaKOMJIEHHE ¢ o0Opa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4ykoB. [losrydeHre CHHTETMYECKOT0 KaydyKa U pEe3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

TeopeTnuecknue OCHOBBI XUMUU

1.1

XUMUYEeCKUH 37eMeHT. AToM. Spo aroma, M30TONBI. DJIEKTPOHHAs 000J0YKa.
DHEpPreTUYecKne ypoBHU, TOMYPOBHH. ATOMHBIE opbOurtanmu, S-, p-, d->i1eMeHTHI.
OcoOeHHOCTH pacHpefeneHtsl IEKTPOHOB MO0 OpPOUTAISAIM B aromMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpalLIUsl aTOMOB

1.2

[Tepnognueckuit 3akoH u Ilepumonnueckas cUCTEMa XMMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [lepuoauyeckoi cUCTeMbI
xuMuueckux sneMeHToB .M. MeHneneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTBIX M CJIOKHBIX BEIIECTB IO TpyHHaM M IepHoJaM.
3Ha4YeHHE NEPUOJNYECKOT0 3aKOHA B Pa3BUTUN HAYKU

1.3

Crpoenue BeniecTBa. XUMHUYECKasi CBA3b. BUIbl XUMHUUYECKOH CBSI3U (KOBaJIGHTHAs
HENOJIIpHAsl M TOJIApHasi, MOHHAs, MeTalyindeckas). MoHbI: KaTUOHBI M AHUOHBI.
Mexanusmbl  00pa30BaHHS KOBAJEHTHOM XMMHYECKOW CBsi3u (OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHOoCTS. BJICKTpOOTpI/II_IaTCJIBHOCTB. CreneHb OKHUCIICHUSA

1.5

Beniecta MOJICKYJIAPHOI'O W HEMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH TOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPpUCTAJINYCCKUX peH_IéTOK. 3aBUCUMOCTb CBOMCTBa
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. ITonsarue o JUCIICPCHBIX CUCTCMaAX.
HcTunHbBIC M KOJIJIOUIHEIC PaCTBOPBLIL. MaccoBas nos BeniecTBa B pacTBOpPC

1.6

KJ'IaCCI/I(I)I/IKaLII/ISI HCOPraHUYCCKHUX COG,I[I/IHGHI/Iﬁ. HOMeHKJ'IaTypa HCOPraHUYCCKHUX
BCIICCTB

1.7

XuMHu4ecKas peaKkuus. KJ'IaCCI/ICI)I/IKaL[I/IH XUMHUYCCKUX peaKLII/Iﬁ B HeOpFaHquCKOﬁ u
OpraHquCKOﬁ XUMHUHU. 3aKOH COXpaHCHUA MACChl BCIICCTB, 3aKOH COXpPAaHCHUA U
IMPEBPAICHUA DOHCPTUHN ITPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKOpOCTb peakimH, e€ 3aBUCUMOCTb OT pa3IMyYHbIX (aKTOPOB

1.9

OOpatumble peakiuu. XuUMHUYECKoe paBHOBecue. @DakTOphl, BIUSIONIME Ha
cocTosiHre XuMuieckoro pasHosecus. [Ipunnun Jle [larense




1.10

OnexTpomuTryueckas auccormanms. CunbHble W cnadble dnektponuthl. Cpema
BOIHBIX paCTBOPOB BCIICCTB: KHCJIasd, HeﬁTpaﬂbHaﬂ, oIeja04YHas. PCaKLII/II/I HOHHOT'O
oOMeHa

1.11

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKkuuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilosnoxenne HemertaiioB B llepuoamdeckodl cucreMe XHMMHYECKHX
anemenToB J[.MI. MenneneeBa U 0COOEHHOCTH CTPOEHHSI aroMoB. Puznyeckue
CBOMCTBAa HEMETAJUIOB. AJIOTPOIUS HEMETAIUIOB (Ha MPHMEPE KUCIOPOAA, CEpBl,

dbocdopa u yrieposaa)

2.2

XUMHYECKHE CBOWCTBA BAXHEHIIUX HEMETAUIOB (TAJOT€HOB, CEphbl, a30Ta,
docthopa, yrmepoma W KpeMHHS) U UX  COCIUMHEHUM  (OKCHJIOB,
KHCJIOPOJICOJCPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX  coenuHeHuit). [Ipumenenue
BaXHEHIITNX HEMETAIUIOB U UX COCIUHEHMI

2.3

Mertamnel.  [lonmoxkenne wetamwioB B Ilepuoanueckodt cuCTEME XUMHYECKHUX
anementoB JI.MI. MenaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayyioB. O0mme ¢u3nveckue cBoicTBa MeTauioB. CIUlaBel METAJUIOB.
DIIEKTPOXUMHUYECKUH PsiJl HAPSDKEHUH METAIJIOB

2.4

XUMHUYECKUE CBOWCTBA BAXHEHIINX METAJIOB (HATPUM, KalIHi, Kaablluid, MarHuu,
ATIOMUHHMM, TWHK, XpOM, eJle30, MeIb) W uX coeaumHeHui. OOmme crmocoOb!
MoJTydeHus: MeTauioB. [I[puMeHeHe METAIITIOB B OBITY U TEXHUKE

2.5

I'emetnyeckast CBI3b HCOPraHUYCCKUX BCIICCTB, MNMPUHAMICKAINNUX K Pa3IMYHBIM
Kj1accaM

XUMHA U )KA3HD

3.1

Ponp xumum B oOecreuyeHHWH HSKOJIOTHYECKOM, SHEPreTHYECKOM U  IMHUIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeAMIMHBL. [loOHATHE O HAydHBIX METOJaxX ITO3HAHMS
BEIIIECTB U XUMUYCCKUX PEaAKITHi

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 06I_HI/IX HAaYYHbIX IIPHUHOUIIAX ITPOMBINIJICHHOTIO IIOJIYUYCHUA
BaXXHEUIINX BelecTB. YUeIoBeK B MHUpPE BCHICCTB M MATCPHUAJIOB!: BayKHEHIIIME
CTPOUTCIIbHBIC MATCPUAJIbl, KOHCTPYKIMOHHBIC MaTCpHajibl, KpaCKH, CTCKIIO,
K€paMHuKa, MATCpHajibl MJId OJJICKTPOHHMKH, HAHOMATCpHUAJIbl, OPraHUYCCKHC U
MUHCPAJIBbHBIC yno6peHH;1

3.3

XuMHUsT W 370pOBbE 4YEJIOBEKAa: TMpaBUja HCMHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO UCIIOIB30BAHUS MPEnapaToB OBITOBOWM XUMUU B
IMOBCEIHEBHOMN YKU3HU




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
VYuenuk O. C. I'abpuensina, U. I'. OctpoymoBa u ap. «Xumus. 10 kiacc.
ba3oBrbiii ypoBeHB»
VYyeonuk O. C. I'abpuensna, 1. I'. Octpoymosa u ap. «Xumus. 11
KJj1acc. bazoBblll YpOBEHbBY
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
O.C.I'abpuensn. Xumus. 10 kinacc. ba3oBbiil ypoBeHb. Y YeOHUK.
1. O.C.I'abpuensan. Xumus.11 knacc. ba3zoBelil ypoBeHb. YueOHUK.
2. O.C. I'abpuensn, U.I'. OctpoymoB. HacTonbHas KHUTA JJ1s1 YUUTETIA.
3. I.T". Xomuenko. COOpHUK 3a71a4 TI0 XUMHH JIJISI CPETHEH IIKOJIBI.
4. O.C. T'abpuensn, W.I'. OctpoymoB. Meroaudeckoe mnocoOue s
YUUTEIS.
5. B.b. Bonoguk, E.JI. Kpyrenkas. Opranudeckas XuMusi. Y IpaXHEHUS U
3a/1a4u.
6. O.C. I'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Opranudeckas
XUMUS B TECTax, 3ajla4ax, ynpaxkueHusax.10 kiacc.
7. KoHTposbHO-U3MepuTelbHbIe Matepuanbl. Xumus:10 xmacc/Cocr.
H.IT. Tpoery6oga.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETHU UHTEPHET

1. https://nsportal.ru/shkola/khimiya/library/2015/01/11/urok-po-khimii-10-klass-po-

teme-alkany
2. Learning Apps

3.https://media.caspian.agency/school 1091/documents/documents/khimiya-10Kkl-
pourochn-razr-k-gabrielyanu-2016-319spdf-thu-oct-14-2021-626-amd1srf.PDF

4. Komnekmus 1IOPos
5. HOC Mos mkona

6. nasnsbl jigsawplanet
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