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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTeNbHbIX Opranu3auusx Poccuiickoi
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONpPENeNICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yabTaToB OOy4deHUss U TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHON cpenme. Peanmsyercss xumudeckoe 00pa3oBaHHE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe IO XUMHHM C Y4€TOM CHEeUU(PUKHA HAYKH XUMHUHM, €€ 3Ha4eHHs 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.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0coOYyI0 poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NpPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMUU HA OCHOBE NOHUMAaHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOUMBIM YCIOBUEM YCHEITHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUECKON 0€30IMaCHOCTH U OXPaHBI 3JJ0POBbSI.

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

CocrapisitoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckass xumusi» U «OOm@as U HeopraHWyecKass XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko xumuu. @opMHpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW NMPU H3YUCHUU
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» cHOpMHUpOBaHA B TporpaMMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUU CTPOCHUS OPraHUYECKUX
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 COEOUMHEHUU. B Kypce OpraHuyeckod XUMHH I[OJY4YalOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yriioM 3peHUsi B mOpeaMeTe «XuMus» 0a30BOro YpPOBHSA
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TPEJOCTaBIsAECTCSI BO3MOXKHOCTh OCO3HaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aMMOCBS3U XUMHUU C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pELICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JTaHHOTO  ypOBHS  W3YYEHHMs  OpPHUEHTUPOBAaHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPHUPOAHBIX SBJIECHUW IYTEM OSKCIIEPUMEHTa U
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI 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
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEMCTBUI, WMEIONMX 0a30Boe 3HAYCHHUE JUIS
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 OCHOBHOIO OOIIEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJISIMU H3YUYEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYyYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX pEaKUuid, HEOOXOAUMBIX [UIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM MpaBHUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3aja4 u3ydyeHus
npeIMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME cpefHero obimiero oopazoBanusi. Ceroas B
NpernojjaBaHid  XMMHUM B OOJbIIEH  cTermeHW OTHAETCS  NpEearnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCIOBUSIM JUHAMUYHO PAa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue y OOYYarONMIMXCS  KIIFOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE [JIsl Ppa3IMYHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHan3a U 00paboTku uHMOpMAITIH,
HEOOXOUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe IS OLEHKU C MO3UIUI
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHHUS BEIIECTB M XHMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOLUXCs: CIIOCOOHOCTH CaMOCTOSTENBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U Pa3BUTHE Y 00YUAIOIINXCS aCCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEIICHUU TJIOOATBHBIX MpoOJieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpPEAMETHON 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r11ee YuCI0 9acoB, OTBEAEHHBIX ISl U3YUECHUsI XUMUHU, Ha 6a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemto).



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. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHMYecKuX BewecTB. [omonorus, wu3oMmepus. XHMHUYECKas CBSA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLICHUIO OPraHUYECKUX BEILIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuu 3amMenieHuss W TOPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE 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 CTPOCHHUS, TOMOJIOTHYECKUN psil. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpOBaHUS U HUTPOBAHUSA), MOJYYEHUE U MpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaluTUdyeckuil), mnuponus. IllpoaykTs
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  «Yroap», MOIEIMpPOBAaHUE  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 PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pPEakIUu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHEe W XMMUYECKHEe CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHoOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ 'maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
nosiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30Mep TITIOKO3bI.

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

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHre, HaOJO/IEHHEe M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

AzoTcoaepxkalife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHCIIOTBHI Kak aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OelkoB. XWUMHUYECKHE CBOWCTBAa OEIKOB:
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.

BbicoOKOMOJIEKY ISIPHBIE COCAUHEHUS

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

OKCHEpUMEHTAIbHBIE METOABl M3YyYEHHsI BEIIECTB M MX IPEBPALLCHUN:
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 HCIOJIB30BAHME 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(uUKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
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: kierka, opranusm, Ouocepa, oOMEH BEUIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

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

TexHonorus: nUIIEeBbIE IPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
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-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIoHbl: KATUOHBI 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.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OTHMCaHue JIEMOHCTPAITMOHHBIX M Ja00OPAaTOPHBIX OMMBITOB (Pa3I0KeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro 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 saeMeHToB JI. M. MeHaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

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

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanemeHtoB . . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JIOUEK
atomoB MmeTasuioB. OOmue guzndeckue cpoiicTBa MeTamioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mue crnocoObl nmonyyeHus: MetamioB. [IpumMeHeHre MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE TUIPOKCHUJIA ATIOMHHUS C PAaCTBOpPaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

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

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepHuaibl JJIsl JJIEKTPOHUKM, HAaHOMAaTepUaJIbl, OPraHUYECKHUE U MHUHEpPaAJIbHbIC
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHbIX  CBA3€W TMpU  HU3YyYEHUH  0OOwmer u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PAIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIbI, TOJIC3HBIC HCKOTAEMbIC, TOITLIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKONW Tpa)KAaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, 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 JEATETBHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
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, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHUs, JOTHKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUH U TMOCIEIYIONIEM
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 PEIICHHS, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370poBOTO W Oe3zomacHOro o0pasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI 1LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
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 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccuil pa3IuyHOTO pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHUSI )KMU3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX BpEIl OKPYXKAIOMIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATETbHOCTU AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTepUATBLHOW KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
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 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHbIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOMN AEATENIBHOCTH;

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 pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenudUuKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHMWS W YHHBEpCaJIbHbIE Y4YeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMUI Y4eOHbIMU No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

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

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTH C OCTABICHHBIMHU IEAMU;

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



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

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

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUMs] B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHHUS BEUIECTB M XUMUUYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
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, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO TOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTHYECKUX 3aJad, MNPUMEHEHUIO Pa3JIM4YHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAanM3upoBaTh WH()OPMAIUIO PA3TUYHBIX BUIOB U (opM
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT KCIOIL30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

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

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 CpPEICTBA
HATJISITHOCTH.

OBjajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeHCTBHSIMMU

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 CAMOCTOSITEIFHO UM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBaHUS TMO3ULIUNA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpejaracMblii  aJITOPUTM JICUCTBUN TIPHU
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESATEIHPHOCTA Ha OCHOBE CaMOaHaln3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

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

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



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloOIMNe TOHATUS (XUMUYECKUN DSJIEMEHT, aToM, »JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OO0BEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAJIbHAS TpyIIa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€301MacHOM HCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OpraHNYeCKUX COSeIMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTM MOJIEKYJ OPTaHUYECKUX BEIIECTB Uil MILTIOCTPALMU HUX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUMN YCTaHABIWBATh MPUHAJJICKHOCTh H3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€aApPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, MPOMMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, 11eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKY IO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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

c(OpMHPOBAHHOCTh YMEHHMH BIAJIETh CUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHSATUS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSMHU IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATypaIs OEIKOB MPH HATPEBAaHWU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici nokazarens IIJIK, moscHsITh Ha mpuMepax crnocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO W IIPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMi, XUMHUUYECKOE PABHOBECHUE);, TEOPUU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA,;



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

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
coctaBiieHUs (GOpMYJ BELIECTB M  YpPaBHEHUHW XMMUYECKHX  pEaKIHil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEATh BaJ€HTHOCTb M CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BellecTBa (aTOMHAas, MOJIEKYJsipHas,
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 — METAIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

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

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTepU30BaThb 3JIEKTPOHHOE 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 TI'€HETHMYECKOM CBS3M MEXKIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUW COCTABJISATh YPABHEHHUS DPEAKLUUNA PA3TUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAQYECTBCHHBIM COCTAB pPAa3JIMYHbIX HEOPraHUYECKMX BELIECTB, pPaCIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPHIBAaTh CYHIHOCTh  OKHCJIHUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XWMHUYECKHE MPOIIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIMMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYMCIEHUSI C HCIIOIb30BAHUEM
MOHSTUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIJIOBOTO 3(deKkTa peaklry Ha OCHOBE 3aKOHOB COXPAHECHHS MAaCCHI
BEIIECTB, NIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
nocyJIol 1 jabopaTopHbIM O00OpYyIOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEIIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBITTOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
AKCIEPUMEHT (Pa3yIoKeHUE MEPOKCHUA BOJAOPOAa B MPUCYTCTBHUU KaTaIM3aTopa,
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 SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamab» U «HeMmetaiibl») B COOTBETCTBUM C IpaBHJIaMU TEXHUKHU
0€301acHOCTH TIPU OOpaIeHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHECHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

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



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYJOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEILIECTB, IOHUMAs
cmpicnt mokazarens IIJK, moscHATh Ha npuMepax cHocoObl yMEHBIICHHS H
MpeIOTBPAIlleHHs X BPEAHOTO BO3ACHCTBUSA Ha OPraHu3M YelIOBEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMHHOKHACIIOTHL. beku 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 33




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 32 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
IIpeqmeT opraHndeckoil XUMHIH, €€
1 p P 1 05.09.2025
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coenuHenuit A. M. Byrneposa, eé 1 12.09.2025
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
opraHnueckux BemiectB. Homenknatypa
3 p Hl P 1 19.09.2025
(cucremaTuyeckas) U TPUBUAILHBIE
Ha3BaHU OPraHUYEeCKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,
4 . 1 26.09.2025
TOMOJIOTHYECKUHN Psifl
Mertan u 3TaH — OpocTeuIme
5 1 03.10.2025
MIPeICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 10.10.2025
DTWJIEH U MPOIUJIEH — MPOCTEUIINE
7 P P 1 17.10.2025
MIPE/ICTAaBUTEIH aJTKEHOB
[Ipaktuueckas padota Ne 1. «ITomyueHue
8 P P ooyt 1 1 24.10.2025
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1 07.11.2025

CUHTCTUYCCKOTO Kay4yKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — 14.11.2025
MPOCTEUIINI IPEACTABUTEIIb AJIKHHOB
BrprunciieHus no ypaBHEHHIO XUMHYECKOU

11 21.11.2025
peakiuu
ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh

12 28.11.2025
apeHoB
I'eneTnueckas CBA3b YIIEBOJOPOJIOB,

13 yr HOPOL 05.12.2025
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[IpupoIHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 12.12.2025
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC 19.12.2025
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
KonTponbHas pabota no pazzaen

16 P P pasiery 26.12.2025
«YTI€BOA0POIbD)
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:

17 el A P 16.01.2026
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b
MHoroaTOMHBIE CIUPTHI: ITUICHIIIUKOIb U

18 23.01.2026
TIIULEPUH
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE

19 P . Y ¢ 30.01.2026
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE
Anbnerunsl: popMaibaerua u

20 Aerupt: hop ACTHA 05.02.2026
aneTranbAerusl. AueToH
OAHOOCHOBHBIE TMpe/ieNbHbIE KAPOOHOBBIE

21 g ped P 13.02.2026
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa 20.02.2026




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH " OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

27.02.2026

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOOIIIEE JICHCTBHE

06.03.2026

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

13.03.2026

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

20.03.2026

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeactaBuTenu: TIIOK03a,
(dbpykTo3a, caxapo3a

27.03.2026

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

10.04.2026

29

KonTtponbHas padoTa mo pasaery
«Kucnopozconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

17.04.2026

30

OO6mrast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

24.04.2026

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

08.05.2026

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHMYECKHUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble

15.05.2026




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

22.05.2026

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

33




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

01.09.2025

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

08.09.2025

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnam v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

15.09.2025

CTpOCHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I KOBaJICHTHOM
CBA3U. BOI[OpOI[Haﬂ CBA3b

22.09.2025

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BeniecTBa
MOJICKYJIAPHOTI'O U HEMOJICKYJIAPHOT'O CTPOCHUA

29.09.2025

ITonsarue o AUCIICPCHBIX CUCTCMAX. Hctunnbie
" KOJUIOUJHBIC paCTBOPHI. MaccoBas 107t
BCIICCTBA B paCTBOPC

06.10.2025

Knaccugukanus 1 HOMEHKIaTypa

13.10.2025




HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

20.10.2025

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10.10.2025

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3aMYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

17.10.2025

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpPOJHOM Moka3zatene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHWYECKUX M HEOPTaHUIECKUX BEIICCTB

24.10.2025

12

OKHUCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
[TonsiTre 06 371eKTpoM3€e pacIIaBoB U
pacTBOPOB CoOJIeH

01.12.2025

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

08.12.2025

14

Meraiubl, ux nosoxkeHue B [lepuoanueckoit
CHCTeMEe XUMHUYECKUX diieMeHToB 1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢puznyeckue CBOMCTBa METAIIOB

15.12.2025

15

CrninaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKCHUH METauIoB

22.12.2025




16

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB
(HaTpuii, KK, KAJIBLINI, MarHUH,
QIIOMHHMI) U UX COETMHEHUI

29.12.2025

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

12.01.2026

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeje3a U UX
CoeqUHEHNN

19.01.2026

19

[IpaxTnueckas padota Ne 2. "Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamib»"

26.01.2026

20

Hewmeramnsl, nx nonoxxenue B Ileproanyeckoi
CUCTEME XMMHUYECKUX 31eMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS ATOMOB

02.02.2026

21

®uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMETauIoB (Ha puMepe
KHCJIopoa, cepsl, hochopa u yriaepoaa)

09.02.2026

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEeqUHEHUN

16.02.2026

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeqUHEHNN

02.03.2026

24

XHWMHYECKUE CBOMCTBA yriiepoja, KpeMHUS U
HUX COEIUHEHUN

16.03.2026

25

[IpuMeHeHre BaXKHEHIINX HEMETAUIOB U UX
COEUHEHNN

23.03.2026

26

O0001IeHrEe U cUCTEMAaTH3AIMs 3HAHUH 110
teMme «Hemeramnsly. Beraucienus mo
YpaBHCHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYUCCKUE PACUETHI

06.04.2026




27

[Ipaktuyeckas padora Ne 3. «Permenune
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"HemeTtansl"»

13.04.2026

28

KonTpomasHas padorta o Temam «MeTauibh 1
«HemeTamuis»

20.04.2026

29

HeopFaHI/I‘-IeCKI/IG 1 OPraHruv4CCKUC KUCIOTHI.
HeopraHquCKHe 1 OPraHnvYCCKUC OCHOBAHUA

27.04.2026

30

AmpoTepHbIe HEOPraHUYECKHE U
OpraHWYeCKHEe COCUHEHUS. | 'eHeTnueckas
CBS3b HEOPraHWYECKUX U OPraHU4YECKUX
BEIIECTB

04.05.2026

31

Poib xuMuu B 00eCIIeYeHHH SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

18.05.2026

32

[IpencraBnenus: 06 0OMMX HAYYHBIX
MPUHIIATIAX TTPOMBIIIICHHOTO TTOTYYCHHS
Ba)KHEHINX BEIIECTB

25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

32







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJILTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

ChopMupoBaHHOCTh TIPEACTABICHUH O XHUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUI
npuposbl, B (OPMUPOBAHUM MBIIIICHUS W KyJIbTYyphl JIMYHOCTH, €&
(YHKIIMOHATBHOW ~ T'PaMOTHOCTH,  HEOOXOJMMOW  JJIsi  pEIICHHS
MPaKTUYECKUX 33/lad M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M IPUPOJHOM Cpene

1.2

Bnagenue cucremMoil XMMWYECKMX 3HAaHHMH, KOTOpas BKJIIOYAET:
OCHOBOIOJIAraoIre MOHSTHUSA (Monexyna, BaJICHTHOCTD,
ANIEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIIEpOTHBIH CKEJeT,
(yHKIMOHANBHAS ~ TpyldmHa,  pagukaig,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOpPOA- U
a30TCOJIEpIKaIlle COEIUHEHHs, OWOJIOrMYeCKHd AaKTHBHBIE BEIIECTBa
(yrneBojpl, KHUpbI, OEJIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs); TEOpPUH U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranudeckux BemectB A.M. Bbyrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XUMHUH, (HAKTOJIOTHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJYy4YeHMHM U 0Oe30ImacHOM
WCIOJIb30BAHUM  BaXXHEMIIMX HEOPraHMYECKUX U  OPraHUYECKUX
BEILECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YeIOBEKa

1.3

ChopmupoBaHHOCTh YMEHHMI BBISIBIATH XapaKTepHbIE IPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHITHS TPH ONUCAHUM COCTaBa, CTPOCHUS U
IpEeBpaIeHUI OPraHMYeCKUX COCTMHEHHIM

1.4

c(OpMUPOBAHHOCTh YMEHUU HCIIONB30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIS COCTaBJICHHS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOIA,
COKpaméHHOM) (opMysn OpraHMuecKWX BEHIECTB U  ypaBHEHUH
XMUMHYECKUX PEAKIHii, U3rOTaBINBATh MO MOJIEKYJI OPTaHUYECKUX
BEIIECTB Ui WIIIIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTpOEHUs

1.5

CbhopMHPOBAaHHOCT, ~ YMEHHUH  yCTaHABIMBATh  [PUHAICKHOCTH
M3YYEHHBIX OPraHWYECKMX BEIIECTB MO0 HX COCTaBY W CTPOCHHUIO K
onpenenéHHOMYy Kiaccy (rpymme) coeauHeHHd  (YIieBOIAOPOJIB,
KUCIIOPOJl M a30TCOJEPIKAIlUe COCTUHEHHUS, BBICOKOMOJIEKYIISIPHbIC
COCIMHCHHUSA), JaBaTb WM  Ha3BaHWS 1O  CHCTEMAaTHYCCKOMN
Homenknarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHUA ONPEACIATh BUABI XHUMHUYECKOM CBS3H B
OpPraHN4YCCKUX COCIUHCHUAX (O,I[I/IHapHBIe )4 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA MNPUMCHATH: IMOJIOKCHU A TCOPpHUU
CTPOCHHA OPraHUYCCKUX BCHICCTB AM. BYTJ'ICpOBa JJIA O0OBSICHEHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT KX COCTaBa M CTPOCHUS; 3aKOH
COXPAHCHUS MACChI BEIICCTB




VYraeBomoponsl.  Kucnoponacomepkamue W a30TconepiKallue
OpraHU4eCcKue COCAMHEHHsI. BRICOKOMOJICKYIIIPHBIC COCTUHCHHMSI

2.1

ChopMUpOBaHHOCTH yMEHUH NPUBOAWUTH TPHUBHAJIbHBIC Ha3BAHUS
OT/EIbHBIX OPraHUMYECKUX BELIECTB (3TUJIEH, NPOINWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEPUH, (eHoN, (opManbIeruy, aneTaabAerul,
MYypaBbMHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasi KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmal, LeIUI0I03a,
TJIMLIMH)

2.2

ChopmMupoBaHHOCTh YMEHHW XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bPIBI/I‘-ICCKI/IC U XUMHYCCKHUEC CBOfICTBa THUIINYHbBIX HpeILCTaBI/ITeJIeﬁ
paSJH/I‘-IHI)IX KJIaCCOB OpFaHHqCCKHX BCIICCTB (MeTaH, 39TaH, 3THJIICH,
NpONWIICH, aleTuwieH, OyramueH-1,3, merunOyramuen-1,3, OeH307,
METaHOJI, TAHOJ, ITUJICHIJIMKOIb, TJIMIEPHH, (ESHOJ, aleTaabIeTH]I,
MypaBbHHAS W YKCYCHasl KHCJIOTHI, TJIOKO3a, KpaxMmaj, IIeJIII0I03a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmMupoBaHHOCTh YMEHHSI WJUIFOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXAY TUOUYHBIMU  [PEACTAaBUTEISIMM  Pa3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxiuil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (GOpMYIT

24

CdopMHupoBaHHOCTH YMEHHUS XapaKTEePU30BaTh HWCTOYHUKH
YTIIEBOIOPOTHOTO CHIPhsI (HEPTH, TPUPOIHBIN T'a3, YTOJIb), CIOCOOBI X
nepepaboTKH ¥ MPAKTHIECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHpOBaHHOCTH YMEHUM BIIAJIETh CHCTEMOM 3HAHUK 00 OCHOBHBIX
METO/IaX HAayYHOTO MO3HAHUA, UCTIOJIb3yEMbIX B XUMHH MPHU U3YYEHUU
BEIIECTB M XHWMHUYECKUX SBIEHUN (HaOmoJaeHHe, U3MepeHue,
9KCIEPUMEHT, MOJIETUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XMMHYECKUE 3HAHMUS [ TPUHATHS PpEUIeHHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

3.2

ChopmupoBaHHOCTh yMEHMI COOMIOJATH MpPaBHIA IOJIb30BAHUA
XMMHUYECKON Mocynoil U 1abopaTOpHBIM 00OpPYJOBaHUEM, a TaKXKe
npaBuiia OOpalleHusl C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSIMU
0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB

3.3

ChopmupoBaHHOCTh YMEHUMN IUIAHUPOBATH U BBIMNOIHITh XUMHUECKUN
SKCIIEPUMEHT (IIPEeBPAILEHHS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJIy4YeHUE STHIICHA U U3Y4YEHHE ero CBOICTB, KaYECTBEHHBIE PEaKIIUU
OpraHMYECKUX BEIIECTB, JCHATypalus OEIKOB NpU HarpeBaHUH,
[[BETHBIE pEaKIMU OENKOB) B COOTBETCTBHM C IMPaBUJIAMH TEXHHUKHU
0€30MacHOCTH TpHU OOpalleHHMH C BEHIeCTBAMU M JIaDOPATOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MPOBOAUTH BBIYUCIICHUA 110 XUMHUYCCKUM
YpaBHCHHUAM (MaCCH, 06’béMa, KOJIMYCCTBA UCXOAHOT'O BCIICCTBA HJIU
IMPOAYKTA PEaKIUU 1O U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOTO
N3 NCXOJHBIX BCIICCTB UJIK IIPOAYKTOB peaKLII/II/I)

3.5

CchopMupoOBaHHOCTD YMEHHUH KPUTUYECKH aHaJIM3UPOBATh
XUMUYECKYI0 HH(OPMAINIO, TOIy4aeMyl M3 Pa3HBIX HCTOYHHUKOB
(cpenctBa MaccoBoit HH(popMarum, cetb UHTepHET u apyrue)

3.6

CchopMupoBaHHOCTh yMEHHH coOMIONaTh IMpaBHiA SKOJIOTHYECKU
11€J1eCO00pa3HOro TMOBEIEHUS] B OBITY M TPYNOBOW JESITEIHHOCTH B




LEIAX COXPAaHEHHsI CBOETO 3J0POBbs M OKPYKAIOIIEH IPUPOIHON
Cpelbl, OCO3HABaTh OMNACHOCTh BO3JICHCTBUS Ha YKUBBIE OpPraHU3MBbI
ONPEIENEHHBIX OPraHNYECKUX BEIIECTB, TOHMMAas CMBICI MOKa3aTess
[IAK (upenenbHO JOMYCTUMOM — KOHLEHTPALMHM), IMOSICHATH Ha
mpUMepax CIOCOObl YMEHBIIEHHUS M IMPEIOTBPAIICHHUS HUX BPETHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJILTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Biagenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUSA  (XMMHYECKUH  DJJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, CTEIEHb
OKHCIIEHUsI, XMMHUYECKas CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00BbEM, KpUCTAJUITMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  SHIOTEPMUYECKHE,
peakiuu HMOHHOrO oOMeEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs] JTUCCOLMAINSA, OKHCIHUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOM pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs DJICKTPOJUTHYECCKON auccormanuu, llepuoanueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4eHHMM U 0€30MacHOM HCIOJIb30BAaHUM BaKHEHUIINX
HEOPraHWYECKUX BELIECTB B OBITY W TNPAKTUYECKON JEATEIbHOCTU
YeJloBeKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYEHHBIX MOHATHI, NPHUMEHSTH COOTBETCTBYIOLINE
HOHSTHUSI TPH ONHCAHMM CTPOCHHSI U CBOMCTB HEOPraHHMYECKUX
BEUIECTB U MX IPEBPAILCHUN; BBISBIATH B3aUMOCBS3b XHUMHUYECKUX
3HAHUM C MOHATHIMHU u MPEJICTaBICHUSIMHU IPYrux
€CTECTBEHHOHAYUYHBIX MPEMETOB

1.3

Bnagenue OCHOBHBIMH METOJaMU HAay4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sIBIIEHUN (HaOnrofeHue, W3MEpEeHHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX JOJICMCHTOB B COCAUMHCHHUAX Pa3JIMYHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaﬂeHTHaH, HMOHHaAasi,
MCTAJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTaHHHqCCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIAAPpHAsA, WOHHAasd,
MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCHACIIATh XapaKTEp CpCAbl B BOJHBIX
pacTBOpPAX HCOPraHNUCCKUX COCIUHEHUH

1.6

ChopMUpOBaHHOCTb ~ YMEHMA  KJIACCU(PUUUPOBATh  XUMHUYECKHE
pEaKLMu MO Pa3IMyHBIM MpPU3HAKaM (YUCIy M COCTaBY pearupyrommx
BEIIECTB, TEIJIOBOMY J(QEKTy peakuuu, HU3MEHEHHIO CTereHen
OKHCIICHHsSI ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKLUMH,  y4aCTHIO
KaTaJln3aropa)

1.7

ChopMUpOBaHHOCTh YMEHHMH  COCTaBISTh YpPaBHEHUs peakuuid




Pa3JIMYHBIX THUIIOB, IIOJHBIE WU COKpalICHHBbIC YpPAaBHEHUS pEaKLUN
MOHHOTO OOMEHA, YYUTHIBAs YCIIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UIYT
JI0 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHHUI MPOBOJUTH PEAKLINH, MOATBEPKAAIOIINE
KaueCTBCHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopmupoBaHHOCTE YMEHHI PaCKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAHOBUTEIIBHBIX peakiuii MOCPE/ICTBOM COCTaBJICHUSI
AJIEKTPOHHOTO OaJlaHCa ATHX PEaKIUN

1.10

ChopMupOBaHHOCTh yMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XMMHMUYECKON peaKklMH OT pa3JuvHbIX (PaKTOPOB

1.11

CpopMHpPOBAHHOCT, yYMEHHH  OOBACHATH  XapaKTep  CMEIICHHS
XMMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHELIHETO BO3/AEHCTBUS
(npunnun Jle [HaTtensbe)

OO6mrast 1 HeOpraHuvecKas XUMHs

2.1

CdopMHpOBaHHOCT, YMEHMI packpbiBaTh cMbica [lepuoamdeckoro
3aKOHa J.. MenneneeBa u JIEMOHCTPUPOBATh ero
CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENBHYID W  MPOTHOCTUYECKYIO

byHKIIIN

2.2

CpopMHpPOBAHHOCTh YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoi
cucTemMbl xuMuueckux odieMeHtoB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, 0-3JICKTPOHHBIE OpPOMUTAIN», «IHEPreTUUYCCKUEC
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAUHEHUN IO MepuojaM U Ipynrnam
[Tepuoanueckolt cucremsl xumudeckux snementoB .M. Menneneesa

2.3

CdopMHpOBaHHOCT, YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
NOJTBEPKIATh  CYIIECTBOBAHHE TI'E€HETHYECKOM  CBSI3UM  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  IOMOINBIO  ypaBHEHHU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.4

ChopmupoBaHHOCTh ~ YMEHHMIl  yCTaHaBIMBaTh  NPUHAAICKHOCTH
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpeAeNEHHOMY KIaccy
(rpymnmne) coeAMHEHUN (MPOCTHIE BEIECTBA — METAJIbl U HEMETaJUIbI,
OKCHJIbl, OCHOBaHMsI, KUCIOTHI, aM(QOTEPHBIE THIPOKCUIbI, COITH)

2.5

ChopmupoBaHHOCTh YMEHUN HCHOJIB30BAaTh XUMUYECKYI) CUMBOJIHUKY
UL cocTaBiieHHsl (OpPMYJT BEIIECTB M YPaBHEHHH XHUMHUYECKHX
peakiuii, cucremaruueckyro Homenknarypy (IUPAC) u TpusmuanbHbie
Ha3BaHUS OTICIBHBIX HEOPraHMYECKUX BEUICCTB (yrapHblid ras,
YIJIGKUCIIBIA Ta3, aMMHaK, raméHas W3BeCThb, HerameéHas HW3BECTb,
NMUTHEBAs COJIA, MUPUT U APYTHE)

2.6

ChopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIaCcCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE  TEHETUYECKOHW  CBS3M  MEXKAY
HEOPraHMYeCKMMHU  BEUIECTBAMH  C  TOMOMIbIO  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHA

2.7

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ IJIAaHWPOBATH U BBIIIOJIHATD XUMHYCCKUH
OKCIICPUMCHT (pa3J'IO)KeHI/IC NnepokcuJia BOAOpOAa B MPUCYTCTBHUU
KaTaJi3aTtopa, OMPECACIICHUC CPCAbl PAaCTBOPOB BCHICCTB C IMOMOIIBIO
YHUBCPCAJIBHOTO HWHAWKATOPA, BJIHUSAHUC PAZJIUYHBIX (baKTOpOB Ha




CKOPOCTh ~XMMHYECKOH pEaKkluW, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIE PEAaKLUU Ha Cylab(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHUA, PCIICHUC JSKCICPUMCHTAJIBHBIX 3ada4d II0 TEMaM
«Meramnel» n «Hemeranasl») B COOTBETCTBUM € IIPaBUJIAMU TEXHUKHU
0€30MaCHOCTH TpH OOpaIIeHWH C BEIIeCTBAMH M J1aOOPaTOPHBIM
00opyIoBaHUEM; NPEICTABIISTh pE3yJbTATHI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpPaBHEHHA COOTBETCTBYIOIIUX
peakiuii ¥ GOpMYITHUPOBATH BEIBOJIBI HA OCHOBE 3THX PE3yJIhbTaTOB

2.8

ChopmupoBaHHOCTE yMEHHI COOJIIOIATh TIPaBWIIA  ITOJH30BAHUS
XUMHUYECKON TMOCYyI0N W JabopaTOpHbIM OOOpYyAOBaHUEM, a TaKkKe
IpaBwia OOpAIeHUs C BEIICCTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU
TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUIECKIX OTIHITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKkTepru30BaATh XUMHYECKHE
MIPOLIECCHI, JIe)KAIlMe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHsI CEpHOI
KHCIIOTBI, aMMHaKa, a TakkKe CPOPMHUPOBAHHOCTH IpPEICTaBICHUN 00
oOLIMX HAyyHBIX NPUHLMNAX M  OKOJOTMYECKUX MpobieMax
XMMHUYECKOTO ITPOU3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

CpopMHpPOBAHHOCTh TPENCTABICHUNH O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpPa, POJM XUMHH B TO3HAHUU
SBJICHUN TIpUpoAbl, B (OPMHPOBAHWU MBIIUICHUSI W KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHATBLHON TPaMOTHOCTH, HEOOXOMUMOW st
pelieHusT TPaKTUYeCKUX 3a7a4 W HKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU Cpesie

3.2

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHUKAIIMH, CETh IHTEpHET 1 Ipyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHHH COOJIIOJATh TIPAaBWJIA SKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY U TPYNOBOM JESTENBHOCTH B
LIEJIIX COXPAHEHUs CBOEro 3J0POBbS M OKPYXKAIOIIEH NPUPOIHOU
Cpelbl

3.4

Oco3HaBaTh OITaCHOCTb BOBHCﬁCTBHH Ha  JXUBBIC OpraHru3Mbl
OHpeI[eJ'IéHHBIX BCIICCTB, IIOHMMAas CMBICJI II0KA3aTCJIsA HHK, IIOSACHATD
Ha IMpHUMEpax CIIOCOOBI YMCHBUICHUSA U MPEAOTBPALICHUA UX BPECAHOT'O
BOSI[CfICTBHS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBanHOCTH YMEHUU MPOBOJUTD BBIYHCIICHUS c
UCIOJIb30BAaHUEM TOHSTHSA «MaccoBasi JIOJi1 BELIECTBAa B PacTBOpE»,
O0OBEMHBIX OTHOIIEHUHM Ta30B MPH XUMHYECKUX PEAKIHSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pPEaKIUU BEIIECTB,
TeIroBoro 3¢ dekra peakiuy HAa OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHU4eCKOW XUMHH

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
IMMOJIYYCHHMHU HOBBIX BCIICCTB W MATCPUAJIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKUX
coenquHeHni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHBlE (OPMYIIBI OpPraHWYECKUX BEMIECTB. | OMOJIOTHS, HM30MEpHSL.
XUMHYeCKast CBSA3L B OpPraHn4eCKux COCAMHCHUAX — OAHWHAPHBIC KW KPATHBLIC
cBs3u. [IpencraBiienne o kiaccuUKauyu OpraHUuIECKUX BEIIECTB

1.3

Homenknatypa opranvueckux CO€IMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIAaCCOB OPraHMUECKUX BEILIECTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHAN psifl. MeTaH U 3TaH — mpocTenmne
MPE/ICTAaBUTENM alIKaHOB: (pU3MUEeCKHMe M XUMHUYECKHE CBOMCTBa (peakiuu
3aMelleHusl M TOPEHNs), HAXOXKJICHHUE B IIPUPOJIE, TOJyIeHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKHW psii. DTUIEH W NPONHIECH —
MPOCTENIINE MPEICTABUTENN AIKEHOB: (U3MUecCKHe M XUMHYECKHE CBOMCTBa
(peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHUS, THUApATAllMM, OKUCICHUS H
MOJIMMEPU3aLMH ), TOIy4YeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mojuMepusanuu). [loyaeHne CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN psil. AICTHICH —
NPOCTEHIINKA TPEACTaBUTENh QJIKHHOB: COCTaB, CTpPOCHHE, (HU3UUeCKHe U
XUMHUYECKHE CBOMCTBA (pEaKIIMu TUIPUPOBAHMS, TAIOTCHUPOBAHMSI, THApPATAIUH,
TOPEHHUS ), TIOJTYYCHHE W IPUMCHCHHE

2.5

Apenbl. beHszon: coctaB, crpoeHue, (uU3MUecKHMe M XUMHUYECKHE CBOICTBa
(peakuuy rajJoreHupOBaHUs U HUTPOBAHUS), MOTyYeHHUE U TpuMeHeHue. Tomyou:
COCTaB, CTpOeHMEe, (u3MUYecKhe U XHMHUYECKHE CBOWCTBAa  (peaxiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUA), TMOJIYYCHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAUICKAIIUMUA K
pa3IMYHBIM KJIaccaM

2.6

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 u momyTHele HEPTAHbIE
ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nmepepaboTku HEe(TH: MEeperoHkKa,
KPEKUHT (TePMHUYECKH, KaTamuTuueckuil), muponus. [Ipoayktel mepepaboTku
He(TH, UX MPUMEHEHHE B TMPOMBIIIJIEHHOCTH M B ObITy. KameHHBIH yroms u
HIPOAYKTHI €ro nepepaboTKH

KI/Icnoponcoz[epxcamHe OpTraHU4YCCKUC COCAUHCHUSA

3.1

Hpe,ZLCJ'ILHLIe OJHOATOMHBIC CIIUPTHI. MeTtaHo U ATaHOJ: CTPOCHUC, (bI/I3I/I‘{eCKI/Ie
)51 XUMHWYCCKHEC CBOMCTBA (peaKL{I/II/I C AKTHBHBIMHA METalllaMu,
TraJIOreHOBOOpOAaMU, FOpCHI/IC), IMPUMCHCHUC. BOIIOpOI[HBIC CBA3U MCIKAY
MOJICKYJIaMH CIIUPTOB. I[eﬁCTBHC MCTAHOJIa U 3TaHOJIa Ha OpraHu3M YCJIOBCKA.
MHoroaToMHEIE CIIUPTHI. OTUIICHTINKOJb U TJIMLCPUH: CTPOCHHUC, (I)I/ISI/I‘{CCKI/IC )51
XUMHUYCCKHEC CBOMCTBA (BBaHMOﬂCﬁCTBHC (¢]0) ICJIOYHBIMH METaJllIaMHU,
KauCCTBCHHAA PpCAKOUA HAa MHOTI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHusm




YCJI0BCKaA. HpI/IMeHeHI/IC MIMOCPUHA U STUJICHTJIMKOJIA

3.2

@DeHoN:  CTpOEHHWE MOJEKYJbl, (U3HUECKHe W XUMHYECKHE CBOMCTBA.
ToxcuunocTs enona. [Ipumenenne penona

3.3

Anpaeruapl U kKeToHbl. opManbaeruy, aneTaibIerul: CTpoeHue, Gu3ndeckue u
XMMHMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE
peaxkuum), NoJy4eHue U IpUMeHEHUe

3.4

OnHOOCHOBHBIE Tpe/eabHble KapOOHOBBIE KUCIOTH.. MypaBbuHass U yKCyCHas
KUCIIOTBI: CTPOCHUE, (PU3HUECKIE U XUMUYECKHE CBOMCTBA (CBOWCTBA, OOMIHE IS
KJacca KHUCIIOT, peakius dSTepuHuKalyu), TIOIydeHHE W IPUMEHEHHE.
CreapuHOBast ¥ OJICMHOBAs KHUCJIOTHI KaK MPEICTABUTEIHM BBICIIMX KapOOHOBBIX
KHCI0T. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeCTBHE

3.5

Crnoxubie 3(UpBl KaK MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['MIIPOJIU3 CIOKHBIX
a¢upoB. Kupsel. ['napomus xupos. Ilpumenenue xupoB. buonornyeckas posib
KUPOB

3.6

VYrneBospl: cocras, Kiaccuukamus yriaeBoaoB (MOHO-, TU- W TOJUCAXapuJIbl).
['moko3a — mpocredmnii MOHOcCaxapuJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA (B3anMoieiicTBre ¢ rumpokcuaoM meau(ll),
OKHCJICHHE aMMMayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHME TJIOKO3bl), HAXOXKJIEHHE B MPUpOJIE, NMPUMEHEHHEe, OuoJiornyecKas
poab. dotocunTe3. @pyKTO3a KaKk M30MEpP IIIOKO3bl. Kpaxman u 1emnono3a KaKk
npupoaHble moiauMepbl. CTpoeHHe Kpaxmala U LeToio3bl. Puznueckue u
XMMHYECKHE CBOMCTBA Kpaxmasa (THIpoIn3, Ka4eCTBEHHAs PEaKIMsl ¢ HOJ0M)

A30TCOIepKale OPraHunICCKHE COCAMHCHHUS

4.1

AMUHOKHUCIOTHl Kak aMQoTepHble opraHuyeckue coenuHeHus. dusnueckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TiauiuHa). buonormueckoe
3HauYeHUEe aMHUHOKHUCIOT. [lenTu bl

4.2

benkn kak mnpupoIHBIE BBICOKOMOJEKYJISpHbIE coenuHeHus. I[lepBuuHas,
BTOpUYHAs U TpPETHYHAs CTPYKTypa OelKOB. XUMHUYECKHE CBONCTBA OEJIKOB:
TUAPOJIN3, ACHATYpalus, KAUeCTBEHHbIE peaKlIUU Ha OeIKU

BBICOKOMOJ'IGKy.]'I?[pHHC COCAMHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEpPU3allid, CPEIHSS MOJICKYISpHas
macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUUH —
MOJIMMEPU3AIHS U TOJUKOHICHCAIIHS

5.2

9KCHepI/IMeHTaJ'ILHI>IC MCTOABbI HU3YYCHHUSA BCHICCTB W HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHC C o6pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,
Kay49YyKOB. HOHy‘ICHI/Ie CHUHTCTHUYCCKOI'O Kay1yKa U PE3UHLbL

11 KIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpeTI/IquKI/Ie OCHOBBI XMUMHUHU

1.1

XuMHuueckuil sneMeHT. AToM. Spo aroma, W30TONBI. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKue YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, 0-2JIeMEHTHI.
OcoOeHHOCTH pacrpeieNieHUs] IIEKTPOHOB 10 OpOUTANIIM B aToOMax 3JIE€MEHTOB
MIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsI KOH(UTYpaIlUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucrema XuMUYECKUX dnemeHToB 1. M.
MenjgeneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M Ilepmoanueckoil CUCTEMBI




xumudeckux sneMeHToB J[ M. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMepHOCTI/I W3MCHCHHS CBOMCTB XHMHYECKHX DJJIECMEHTOB M
O6p33y€MBIX HMHU IPOCTBIX W CJIIOKHBIX BCHICCTB IO I'pylHiiaM H IICPpHOLAM.
3HaueHHUE NEePUOIMYECKOr0 3aKOHA B Pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabpl XUMHUYECKOW  CBSI3HU
(koBaJieHTHAsT HEMOJISIpHAs M TOJspHAs, HWOHHAs, MeTauindeckas). oHsr:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMUYECKOU CBSI3U
(0OMEHHBIH U TOHOPHO-aKIENTOPHEIH). BomopoaHast cBsi3b

1.4

BasientHOCTB. DileKTpOoOTpULIATETLHOCTh. CTENEeHbh OKUCICHUS

1.5

BemiectBa MONEKYIIPHOIO U HEMOJIEKYISIPHOTO CTPOEHHUsS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIleCTBA. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT THUMA Kpucramdyecko pemérku. [loHsATHE O aUCHEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBasi J10Js BeIllecTBa B
pacTBope

1.6

Knaccudukanus Heoprannueckux coeuHeHnii. Homenknarypa HeopraHmueckux
BEIIECTB

1.7

Xumuueckass — peakuus.  Kmaccudukanuss — XMMHYECKMX — peakuuid B
HEOPraHWYECKOM M OPraHUYeCKOM XMMHH. 3aKOH COXPaHEHHUsI MacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPAILECHUS SHEPTUU IPU XUMHUYECKHUX PEAKIUAX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (haKTOPOB

1.9

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOLIME Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

OnekTpoiuTHdeckas aucconuanus. CuibHbIE W cliadble AnmekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCIIasi, HEUTpaJIbHAs, IIeI0OYHAasA. Peakimm HOHHOTO
oOMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKnuu

HeopraHquCKaﬂ XHUMUA

2.1

Hemerannsl. [lonoxxenue HemeramnoB B llepuoandeckoid cuctreMe XMMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. DuznuecKue
CBOWCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAILIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOMCTBA BAXXKHEWINMX HEMETAUIOB (TaJOTreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJICOICPKAIMX ~ KUCIOT, BOJOPOAHBIX coenuHeHuid). [IpuMeHeHue
BRKHEUIIIMX HEMETAJUIOB M UX COCTMHCHUH

2.3

Merannel. IlonoxkeHnue MeTanaoB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKUX
3JICMCHTOB Z[I/I Menpeneena. Ocobennoct CTPOCHUA JJICKTPOHHBIX 000J1049eK
aTOMOB MCTAJIJIOB. O6H_[I/Ie (I)I/ISI/I‘IGCKI/IG cBolicTBa MeTalIoB. CIljIaBEl METAJIOB.
9HeKTpOXHMquCKHﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAJIJIOB

2.4

XVUMUYECKHUE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kajuil, KaJblUH,
MarHuii, aJllOMHHHHA, IIUHK, XpOM, KeNe30, MeIb) U HX coeAuHeHuid. Oouue
crocoObl MOMy4YeHHs] MeTaJuloB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBS3b HCOPraHNYCCKUX BCHICCTB, MPUHAMICKANIUX K Pa3JIAYHBIM
Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecIeUeHHH 3KOHOFH‘-ICCKOI>1, 3HepFeTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOAAX ITO3HAHHA




BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOTYYCHHS
Ba)XKHEUIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILIHNE

3.2 CTPOUTENbHBIC MaTepHajbl, KOHCTPYKIIMOHHBIC MAaTEpHalbl, KpPacku, CTEKJIO,
KepaMHKa, MaTepuajbl Ui SJICKTPOHHKH, HaHOMATEpUAJIbl, OPraHUYECKHE H
MUHEpaJIbHBIE YI00peHUs
XuMHsS H 370pOBbE UEIIOBEKA: IpaBWJa WCIOJIB30BAHUS JICKAPCTBEHHBIX

3.3 IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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