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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacnopspkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanpubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1€,
collepKaHMs, Pe3yJdbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIUM OTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKKe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oOpa3oBaHMs CPEACTBaMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETEHBl B
nporpaMMe IO XHUMHHM C Y4€TOM CHEeUU(PUKH HAyKd XUMHM, €€ 3HA4eHUS B
NO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOIECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero o0Iero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOyrO poJsib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKAa, KOTOpoe (POopMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTala
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CHUCTEMBbl 3HAHUU TIPU WU3yUCHHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpOBaHAa B IMporpamMMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpeCcTaBleHn O CTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAWHEHUU. B Kypce OpraHM4eckod XUMHM IIOJIyYalOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (DAKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mias u HeopraHuuyeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIINH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnas cucrema 3HaHMM O BaXXHEWIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOUIMMH KYJIBTYPOJOTMYECKUI M MPHUKJIAJIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUU XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1enom coaepkanue yaeOHOTO
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBbHBIX Y4YEOHBIX JCHCTBUHM, uMeonmMx 0a30Boe 3HAYCHHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIENO0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
IIEPBOCTENECHHONW 3HAYMMOCTH TPAJAMLMOHHO NPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEIMETA SIBIISIETCS BIIOJIHE OMPABJIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUeBbIe MOHATHS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkaTenibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanusa. CeroaHs B
OpernojjaBaHid  XUMUKM B OOJbIIed  cTermeHu  OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepXaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAICIOUIETO HE
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tnpu U3yYeHUH HpeameTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAauEHHE MPUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaLMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOIMIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3JIU4YHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMNBITa ACSATENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUN
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOT'O COJICP>KaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeXAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 30POBbIO, a TAaKXKE MPUOOPETCHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOU obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]I OpPraHMYECKUX BEUIECTB, HAOJIOJEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NOPOCTEHIIINE TPEIACTABUTENN AaJKaHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOI€HUPOBAHUSA, TUApPATALMM, OKUCICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, QpU3MUYECKHEe U XUMUYECKHE CBONCTBA
(peakuuu raJoreHUpoOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. 10ayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKAIIUMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaluTU4yeckuil), nuponus. IlpoaykTs
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (PEaKIUU C AaKTUBHBIMU MeETaJlJlaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOAEHCTBHE CO IIEJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pU3MUecKHe U XMMHYECKHE CBOWMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeU0NI03bl.  PU3MYecKue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIM3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrle 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHas CTPyKTypa OeikoB. XUMHUECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAJIBHBIE METO/Abl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBIIIETCS YEpe3 HCIOJIB30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaLMs, MePUOJUYHOCTb, HAOIIO/IEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: NUIIEBbIE NPOAYKTbI, OCHOBBI PALHUOHAIBHOIO IIUTAHUS,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccornuanus. CriibHBIC U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pEaKIHM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCIIOpOoAa, cephl, pocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEMIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenune meramnoB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJIUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecriedyeHWH SKOJOTHUYECKOM, YHEPreTHYECKOW M THILIEeBOU
0€30MacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEHIECTB W MaTEpUAIOB: BAXKHEUIINE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiIa OE30MMaCHOTO MCIIOIB30BaHUS IPENapaToB OBITOBOM XUMHUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst MeXNpeaMETHBIX  CBA3€H TpW  HW3y4yeHUW oOmed u
HEOpraHW4YeCcKor XxuMuu B 11 Kitacce oCymecTBISAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W IIOHSATHH, SBIISTIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTE3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, OJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeaAMeTHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XUMHUUYECKOT0 00pa30oBaHUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HaHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPENIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHME INOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmIo/IeHnsT TpaBmwiI 0€30MacHOro oOpalleHus ¢ BeEHIeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATENIbHOCTH, OONIECTBEHHO TMOJIE3HOHM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIMAIbHOM HANpPaBJIEHHOCTHU (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ylibTaTaM TPYJI0OBOU JIEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUH U TIPEJOTBpAIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poiid B
CO37aHNM HOBOHW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBUU
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cdepax MpodhecCHnoHaIbHOMI

NESATEIIbHOCTHU.
METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIMUII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKATHUBHBIC,

PETYISTUBHBIC), o0ecreunBaroue dbopmupoBaHue (G yHKIIMOHATBLHOM
I'PaMOTHOCTH Y COIMATBHOW KOMIIETCHIIMHA 00YJarOIIHXCS;
CITIOCOOHOCTH o0ydJaromuxcs WCIIO0JIh30BAaTh OCBOCHHBIE

MEXTUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4EOHBIMM  TIO3HABAaTCJIbHBIMU, KOMMYHUKATUBHBIMM W  PETyJISTUBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3HUpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh LEIN JCSITEIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHITHS JJisl O0OBSICHEHHS OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKIeHUsI (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOUH
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O0 MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIH30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJI0M
nporecca, CaMOCTOSTENFHO IIPOTHO3UPOBATh €ro pe3ylbTaT, (HOpMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM  TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEJICTABJIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON JJisI BBINOJTHEHUS Y4EOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CpEICTBa
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TMPE3EHTAlMel pe3yJIbTaTOB IMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJbBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJauyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpalléHHAas), MOJIb, MOJSpHAas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYIINa,
pajauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATUS TPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUN XHUMHYECKUX PpEeaKIlui,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HIITIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpraHUYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOMUIIEH, ALETUJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeru, ameTaabIeTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHIBI XHUMHYECKOW CBSI3U B
OpraHUYECKUX COECTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAaHEHHUS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], ATAHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh MpaBUIa MOJIb30BAHUS XUMHUYECKOM
OoCyJIoOl W Ja0opaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH U BBHINIOJHATH XUMUYECKHIM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIs OENKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMHU TEXHWKHA OE€30MACHOCTH TIpU OOpalieHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUU COOTBETCTBYIOIIUX
peakiuii u (GOopMyJIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHWH KPUTHYECKA AHAIM3HPOBATH XUMUUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYKAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpuMepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaIoIIMXCA C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIUMX OOYyYaroUUXcs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns s 3anucu XMMUYECKUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUU
npupoabl, B  (GOPMHUPOBAHWMM MBINUICHUS W KYJBTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMHUYECKUH SJEMEHT, aToM, HW30ToIl, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBIM OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTA/UIMYECKas peIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpHs
BJICKTPOJIUTHYECKON Aucconuanuu, nepuoaudeckuit 3akon [[. WM. Menpgeneesa,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHH, (PAKTOJOTHMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBJIMBaTh MX B3aUMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATUA IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACITIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI NMEPUOANYECKOro 3akoHa Jl.
N. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0OBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 14 mepuonoB Ilepuonnueckoil cucTteMsl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
o mepuojam u rpynmnam llepuoandyeckon cucteMbl XUMUYECKHUX 3eMeHToB []. U.
Menpaeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBYy pPEArupyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTalau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUi MOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OajaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTePU30BaTh XWMHUYECKHE IPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUH TPOBOAUTH BBIYHUCICHHS C MCIOJIb30BAaHHEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUIa MOJIb30BAHUS XUMHUYECKOM
OCyJIOH W Ja00paTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATh U BBHINOJIHATH XUMUYECKHI
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOPa, BIUSHUE PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnH,
peakuuu MOHHOTO OOMEHa, Ka4eCTBEHHBIC pEeaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE AKCIEPUMEHTATBHBIX 3a/1ad 10
temaM «Metamibel» U «HemeTamabsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMHUYECKOTO0 OKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIMid U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHeT U ApyTuXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HanmeHoBaHMe pa3jeioB H TeM
n/m NporpamMmsl KoumnuecTBo yacos

Konrpoabubie IIpakTuyeckue
Bcero
padoTshI padoThI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH

[IpenMeTt opraHM4eCKON XUMUH.
1.1  Teopus cTpoeHUs OpraHUIECKUX 3
coequnennit A. M. byrieposa

Hroro no pazneny 3

Pasznen 2. YriieBoaopoanbl

[IpenenbHbIC YTIEBOIOPOABI —

2.1 2
AJKaHBI

5 HenpenenbHbie yriieBo10pOIbI: 6
AJIKEHBI, AJIKAIMCHBI, AJTKUHBI

2.3  ApoMaruueckue yriieBoJ0pObl 2
[TpupoaHBIE HICTOYHUKH

2.4 yrneBoJOpOJIOB U UX 3
nepepaboTka

Hroro no paszneny 13

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



3.1  Couptsl. PeHon 3

Anbneruapl. Kap6oHnosbie

3.2
KkucaoThl. ClokHbIE 3PUPBI !
3.3  VYruneBonsl 3 2
Hroro no pazgeny 13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMuHBI. AMUHOKHACIIOTHL. belku 3
Hroro no pazgeny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 TImacrmaccel. Kayayku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34



11 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/m NporpamMmsl

KoHTpoJbHbIE

Bcero
padoTbI

Pasznea 1. Teopernueckne 0OCHOBBI XUMUM

Crpoenue atomoB. [lepnoanueckuit

11 3akoH U [lepunoanueckas cucrema
' XUMHYECKHX deMenToB JI. U.

Meuneneena

12 Crpoenue BemiectBa. MHOTOOOpasue
' BEIIECTB

1.3  XuMmuueckue peakiuu
Hroro no pazneny 13

Pasznen 2. Heoprannueckasi Xumusi
2.1  Mertamibl
2.2  Hewmeramisl

CBs3b HCOPraHN4CCKUX U
OPraHn4CCKuX BCIICCTB

2.3

Hroro no pazneny 17

Pa3pen 3. Xumus u ;Ku3HbL

3.1 XUMUS U )KU3Hb

KoaunuyecTBo 4acoB

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIE

pecypchl



Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

~N O e B

o0

10

11
12

13

Tema ypoka

Bcero

[Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHE
Y 3HAa4CHUE

Teopust cTpoeHUs1 OpraHUYECKUX coeTMHeHn A. M.
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS

[Ipencraienue o kiaccupuKai OPraHnYeCKUX BELIECTB.
Howmenknarypa (cucremarnyeckasi) 1 TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAM PsiJT

MertaH u 3TaH — OPOCTEHIINE MPEACTABUTENMN ATKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTUJIEH U MPOIMUJIEH — MPOCTEHIINE MTPEICTAaBUTENIN ATKEHOB

[Ipaktuueckas padota Ne 1. «[lomyueHue STHIICHA U U3ydeHUE
€ro CBOMCTBY»

Anxanuensl. byraguen-1,3 u metriiOyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KaydyyKa ¥ pEe3UHbI

AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUM
psAn. ATIETHIICH — TIPOCTEUIITNI TIPEICTAaBUTEIb aTKUHOB

Brrunciaenus mo YpPaBHCHUIO XUMHYECKOM peaknnumn
ApeHLIZ OCH30II U TOJIYOJI. ToxcUYHOCTH ApCHOB

I'eneTnyeckas CBA3b YHJIEBOAOPOAOB, IPUHAJICKAIIIUX K
Pa3JIMIHBIM KJIaCcCaM

KoaunuyecTBo yacoB

S S GG w—y

[ara usyyenus
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25
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[IpupoaHbIE ICTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN I'a3 U
MOTTYTHBIE He(TSIHBIE ra3bl, HEPTh U MPOTYKTHI €€
nepepadboTKu

[TpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN Ta3 U
MOTTYTHBIE HE(TSHBIE Ta3bl, HEPTh U MPOTYKTHI €€
nepepadboTKu

KonTponbHas pabota no pazzaeny «YTieBoI0poab»

[IpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJL.
Bopoponnas cBsizb

MHoroaToMHEBIE CIIUPTHIL: OTUJIICHTJIMKOJIb U INTULHECPUH

®deHoJT: CTpOSHHUE MOJIEKYITBI, (PU3UIECKHE U XUMUIECKUE
CBOMCTBA, IPUMEHEHNE

Anpaerunpl: GopMabACTH U alleTATbIETHA. ATIETOH

OnHOOCHOBHBIC TIPEICTIbHBIC KAPOOHOBBIE KHCIIOTHI:
MYpaBbUHAS U YKCYCHAs

[IpakTrueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAs KUCJIOTHI, KaK IIPECACTaBUTCIIN
BBICIIHNX Kap6OHOBI>IX KHCIIOT

Mpbuta Kak COJIM BBICITUX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE
JNeNCTBUE

CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT.
lMunponus cinoxHbIX 3GUpoB

H(I/IpLIZ ruapoJn3, IpuMCHCHHUC, OuojoruyecKas POJIb X KUPOB

VYrneBogsl: coctas, knaccudukaius. BaxHeiine
MIPEICTaBUTENH: TIII0K03a, PPYKTO3a, caxaposa

KanMaJ'I " OCJIIHOJIO3a KaK MPUPOJHBIC MTOJIMMEPEL
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31

32

33

34

KonTtponsHast padota no pazneny «Kucnopoaconepxariue
OpraHmueckue coenuHeHus»/ Beepoccuiickasi mpoBepovHast
paborta

OO011as XxapakTepUCTUKA a30TCOAEPIKALLUX OPraHUUECKUX
coequHeHu / Beepoccuiickast mpoBepodHasi paboTa

AMUHBI: METUJIAMUH U aHUIMH

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COCTUHEHUS,
ux Ouosiornyeckoe 3HaueHue. Ilentuapl. benku kak
MIPUPO/IHBIE BBICOKOMOJIEKYIISIPHbIE COETUHEHUS

OcHOBHbIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX
COeqUHEHNN

OcHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
coenuHeHun. Ilnactmaccsl, kKaydykH, BOJIOKHA

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME

34



11 KVIACC

Ne

w/n Tema ypoka

KonTpoJsbubie
Bcero P

padoThl
XUMHUYECKHUI dIIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYecKuXx daeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIECMCHTOB 1
HX COCMHEHMH 0 rpymnmnam u
nepuojiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

Crpoenue BeniecTBa. XUMUYECKas
CBSI3b, €€ BHJIBI;, MEXaHU3MBbI
00pa3oBaHUs KOBAJIEHTHOU CBSI3H.

DJIEeKTPOHHbIE
Hara undposbie
KoanuyecTBO 4acoB U3yUYEeHUs o0pa3oBaTejibHbIE
pecypchl
IIpakTuyeckue
padoTbI
1
1
1
1



10

11

Bopoponnas cBsi3b

BanentHOCT®D.

DIEeKTPOOTPULIATEIIEHOCTb.

Crenens okuciieHus. BemecrTsa 1
MOJICKYJISIPHOTO |

HEMOJICKYJIIPHOTO CTPOCHHSI

ITonasarue o AUCTICPCHBIX CUCTEMAX.
HUctuanpie n KOJIJIOUIHBIC
pacTBOpbl. MaccoBast 10J1s1
BEIIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX COEIUHEHUH.

I'eneTnueckas cBs3b 1
HEOPraHN4eCcKUX BEILIECTB,

pa3IUYHbIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpPaHEHHUS MacCChl BELIECTB; 1
3aKOH COXpaHEeHMsI U MPeBpaLCHUS
SHEPrUU MPU XUMHUYECKUX
peaKusax
Ckopoctb peakiuu. OOpaTuMble
peakiuu. XUMHYECKOe 1
paBHOBECHE
[IpakTuueckas paborta Ne 1. « BausiHue pa3nudHbIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIHID)

OnexrponuTnueckas quccouuanus. [lonsatue o
BoZ0poaHOM moka3atene (pH) pactBopa. Peakiiuu
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13

14

15

16

17

18

19

20

21

MOHHOTO 0OMeHa. ['uaponn3 oprannyeckux u
HEOPraHUYECKUX BEIECTB

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUU.
[TonsiTne 006 AMEKTPOJH3e PacIIaBOB U PaCTBOPOB
coJier

Kontponbhas padota no pazaeny «Teoperudeckue
OCHOBBI XUMHUU»

Mertael, ux nosoxenne B [leproanueckoi
cucteMe xuMuueckux asemenToB J[. 1. Menpaeneena
1 0COOEHHOCTH CTpOoeHus aroMoB. O0mue
(u3nyeckue cBOiicTBa METANIOB

CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKUAN P
HaIpsHKEHUH METaJUIOB

XuMHUYecKre CBOMCTBA BAXKHEUIIINX METAJIJIOB
(HaTpWii, KUK, KAJIBIMI, MAaTHAN, aTFOMUHAN) U UX
COEOUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COECOUHEHUN

XuMHudecKre CBOMCTBA IMHKA, JKeje3a U UX
COECIUHEHUN

[IpakTueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «MeTtamib»"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi
CHCTeMe XUMHYeCKUX deMeHTOoB . Y. MeHnaeneeBa
1 0COOCHHOCTH CTPOCHHUS aTOMOB

®u3nyecKre CBOMCTBA HEMETAIIOB. AJNIOTPONIHS
HEMETAJJIOB (Ha MpuMepe KUCIopoa, Cephbl,
dbocdopa u yraeponaa)



22

23

24

25

26

27

28

29

30

31

32

33
34

XUMHUYECKUE CBOMCTBA I'aJIOTEHOB, CEPBI U UX
COCIMHEHUN

XUMHUYECKUE CBOMCTBA a30Ta, Gpochopa 1 ux
COCTMHEHU N

XHAMHMYECKUE CBOMCTBA yIiiepoaa, KPEMHUS U UX
COCTMHEHU I

[IprumeHeHne BaXKHENIINX HEMETAJIIIOB U UX
COETMHEHU N

O060061eHre U cucTeMaTu3alys 3HaHU| 10 TeMe
«Hemerannel». Beranuciaenus no ypaBHeHUSIM
XUMHUYECKUX PEeaKLIUN U TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas pabota Ne 3. «Pemenue
9KCIIEpUMEHTAIIBHBIX 3a1a4 o Teme ""HemeTambr"»
KonTtponbHas padoTa no TeMam «MeTauibly» u
«HemeTtamnbi»

Heoprannueckne u OpraHu4eCcKue KACIOTHI.
Heoprannueckne n opraHuuecKue OCHOBAHUS
AMmdoTepHble HEOPraHUYECKUE U OpPraHuYeCcKHe
coenuHeHus. [ eneTnueckas cBA3b HEOPraHUIECKUX
Y OpPraHUYECKUX BEIECTB

Pousb xumuu B o6ecriedeHun 3K0JI0THIECKOH,
SHEPreTUYECKOi U MUILEeBOM OE30M1aCHOCTH,
Pa3BUTHU MEIULIVHBI

IIpencraBnenus 06 oOMKX HAYYHBIX TPUHIUIIAX
ITPOMBIIIJIEHHOTO MOJIyYEHHUS BaXKHENIINX BEILIECTB
YenoBek B MUPE BELIECTB U MATEPHAIIOB

Xumus u 310pPOBbLEC YCIIOBCKA



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

CpopMHUpPOBAHHOCTh TPEJICTABIECHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SABJICHUN TPUPOABI, B (POPMHUPOBAHWM MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

Bnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOTOJIAraloIre MOHSTHUSA (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ TpyHmHa,  pagukaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEOUHEHHs, OMOJIOTMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHudeckux BeuiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHUYECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJIYYEHHUH U OE30MacHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHHﬁ OpTraHU4YCCKUX COCIUHEHUH

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpall€HHOW) (OopMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BEILLIECTB JUIsI WILIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

24

3.1

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH (yrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/I?[), JaBaTb UM Ha3BaHUs 1o CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

ChopmMupoBaHHOCTh  yYMEHHUS TNPUMEHATH: TOJIOXKEHUS  TEOPUU
CTpoeHusl opraHuyeckux semectB A.M. ByrnepoBa s oObsicCHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIECTB

YrieBo1opoibl. Kucnoponcoaepxatue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IHpHBIe COCAUMHCHU

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIBHBIC HA3BAHUS
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTujl, aleTaabIerus,
MYpaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, IJIOK03a, (PPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH)

ChopMHpOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyecKkne W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU npeaACTaBUTCIIIMUA Ppa3siINYHbIX KJI1aCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIINX XUMHUYCCKUX

peaKIii C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOIyKTOB MepepadoTKU
XUMHS U KU3Hb. PacuéTtrl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHUs, UCIIOJIB3YEMbBIX B XMMUU IIPU U3YYCHUU



3.2
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34

3.5

3.6

11 KIIACC

Kon
NpoBepsieMoro

BEIIECTB M XUMUYECKUX SBJIGHUW (HAOMIO/EHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIL30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

ChopmupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHJIA  IOJIb30BAHUS
XUMUYECKON TOCYIOM M JIabopaTOpHBIM OOOpPYIOBAHHEM, a TAKXKE
npaBwia OOpaIIeHus C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

CdopMHpPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MOJTydeHHE STUIICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4eCKUXx BCIICCTB, ACHATypanus 0OeJIKOB Ipn HarpCBaHuMH,
HIBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKU
0€30MacHOCTH TpU OOpallleHHuH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3ynabTaThI XAMHAYECKOTO
IKCTIEpUMEHTa B (OpME 3alHMCH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa pPeaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmanuu, cetb UHTEpHET 1 Ipyrue)

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTMUYECKU
1es1ecoo0pa3Horo MOBeJIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsi CMBICI MOKa3aTels
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpTraHnu3M 4YCJIOBCKa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TeopeTnueckue OCHOBbI XUMUU

Bnanenne cucTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs! 000JI0UKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIM ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpPHAST Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pEHETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOTO oOMeEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNIEKTPOJIUTAYECKAS ~ JIUCCOIMAIINSA, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIiu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TIOJIYyUCHHH U O€30TMacHOM HCIOJB30BAHUN BAKHEHIIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHLHOCTH

YCIO0BCKa

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATHH, NPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPH ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATh B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATUSMU u MPEJICTaBICHUSIMHU JIpYTHUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMHU HAYYHOI'O IIO3HAHHA BCUICCTB H
XHUMHYECKUX SIBJICHUH (Ha6J’II-OI[CHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

ChopMUpOBaHHOCTb YMEHHUI ONpENENsATh BaJEHTHOCTb M CTENEHb
OKHUCIICHMSI XMMMYECKMX OJJIEMEHTOB B COEIUHEHUSAX pa3IMYHOIO
cocraBa, BMJI XUMHUYECKOHM  CBSI3M  (KOBaJEHTHas, MOHHasd,
MeTaJuIn4yecKas, BOJOPOJHAsI) B COCIUHEHUAX, TUIl KPUCTAJUIMYECKON
pPEeETKN KOHKPETHOIO BellecTBa (aTOMHasl, MOJIEKYJsipHas, MOHHasd,
MeTajuIn4yecKas)

ChopMupOBaHHOCTb YMEHHUI ONpENesaTh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN

ChopMUpOBaHHOCTh ~ YMEHHSA  KJIACCU(PUUUPOBATH  XUMHUYECKUE
peaKkmy Mo pa3IMyYHBIM MPU3HAKaM (YHCIIy M COCTAaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH
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OKHCIICHHUA 9JICMCHTOB, O6paTI/IMO CTH pCaKkuuu, Y4aCTHIO

KaraauzaTropa)

ChopmupoBaHHOCTE YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBHIX OTH PEAKITUN UIYT
J10 KOHIIA

ChopmupoBaHHOCTE YMEHUH MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEJBHBIX peakuui MOCPEJACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBUSA

(mpuaIMn Jle [larense)
OOm1ast 1 HEOpraHMYECKasi XUMHUS

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa JAN. Meuneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTHU3UPYIONIYIO,  OOBSCHUTEIBHYID U  IPOTHOCTHYECKYIO
byHKIMH

CdopMHpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYecKux odyeMmeHToB JI.M. MenzaeneeBa, uCHoib3ys
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OPOUTAIN», «IHEPTCTHUYCCKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojaM U Tpynnam

Ilepuoanueckoit cucteMbl XuMHU4ecKux 3mneMeHToB /.M. MenaeneeBa

ChopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/II\/’I

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I yCTaHaBJIMBATb IPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCHICCTB IO UX COCTABY K OHpCI[C.HéHHOMy KJIaCcCy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEHIECTB M ypPaBHEHHH XUMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMs OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi U3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

ChopmupoBaHHOCTh YMEHUHN XapakTepu30BaTh (OMHCHIBATH) 0OIIKE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIEeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

CdopMHpPOBaHHOCTh YMEHHI TUTAHUPOBATH M BBITIOJIHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3lIoOKeHHE TIEPOKCHIA BOJOPOAa B MPHCYTCTBUHU
KaTaJn3aropa, OMpe/elieHHe CPeabl PacTBOPOB BEHIECTB C MOMOIIBIO
YHHMBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOW peakIuH, peaknud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C TPAaBUIIAMU TEXHUKH
0€30MacHOCTH TpPU OOpalleHHH C BEMIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; MPEJCTABIISAThH pe3yNIbTaThI XUMHYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

ChopmupoBaHHOCTh yMEHMI COOMIOAATh MpaBUiIa MOJb30BAHUS
XUMHYECKON TOCylOoN U J1abopaTOopHbIM OOOpYyIOBaHUEM, a TaKXKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a TaKkke c(POpPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
oOlMX HAyyHBIX NPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHUUYECKOTO IIPOU3BOJICTBA
XUMHS U )KU3Hb. PacuéTrl

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOUICH

CCTGCTBGHHOH&Y‘IHOﬁ KapTuHbl MHpaA, POJIM XHMHU B TIO3HAHHUU



3.2
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3.4

3.5

SBJICHUWA TPHPOJABI, B (OPMUPOBAHUU MBIIUICHUS U KYIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3aa4 W OKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSl M OKpPYKAKOUIEH NPHUPOJIHOU
cpenabl

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OpPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAas cMbica nokazarens [1/IK, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOSHGﬁCTBHﬂ Ha OpraHu3Mm 4€JI0BCKa

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHSTHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIMIX, MAaccChl
BeI[eCTBA WK 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WId 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUS DHCPIrun
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2.5

2.6

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

[Ipenmer opraHuveckoid XMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omonorus, wuszomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

Homenknatypa opraHuueckux COeAMHEHUH (cucTeMaTHueckas) U TPUBHAIbHBIE

Ha3BaHUA Ba)KHefIIHI/IX HpC}ICTaBHTeHeﬁ KJIaCCOB OpFaHI/ILIeCKI/IX BCIICCTB
YraeBo1opoibt

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psaAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTaBUTENIM allKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHuUsl U TOPEHUs), HaXOXKICHHUE B IPUPOJIE, OTyIeHHE U TPUMEHEHNE

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTABUTENN AIKEHOB: (U3MYecKne M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAUH, OKUCICHUS W

MOJIMMEPU3AIHH ), TOJyYeHHE U IPUMEHEHNE

Ankanuensl: OyramueHn-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

AJIKMHBI: COCTaB H 0COOEHHOCTH CTpPOCHU, TOMOJIOTUYECKUI P, AI_ICTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTalluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/I‘leCKI/IC U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TraJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYyYCHUC U IIPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOPOJaMH, MPHHAIICKAIIUMU K

PAa3JIMIHBIM KJIaCCaM

[IpupoiHBIe UICTOUHUKH YTIeBO10po10B. [IpupoHblil ra3 u nonyTHble HETAHBIE
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34

3.5

3.6

4.1

ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEpPMHUYECKUH, KaTaduTH4ecKuil), nuponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yrons u

IPOAYKTHI €T0 repepaboTKH
Kucnopocoaepxariye opraHn4ecKue coeJMHEHUS

[IpenenvHbBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJlaMHM cnupToB. JlelicTBHE MeTaHOIa W 3TaHOJa Ha OPraHH3M YeJOoBeKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMHu,
KayecTBEHHAasl peakiusi Ha MHOroaToMHble crnupThl). [leiicTBue Ha opraHusMm

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U STUJICHT JIMKOJIA

®deHoy1:  CTPOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [lpumenenue dpenomna

Anbaerunibl 1 KeToHbl. DOpMabIETH I, alleTaNbACTUl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCIECHUS W BOCCTAHOBJICHHS, Kaue€CTBEHHBIC

peaxiun), noydeHue u IpuMeHeHue

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHCJIOT, peakius dSTepuduKanuu), TOJy4eHHe | TMPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIHN BBICHIMX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHe

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupel. I'maponus xxupoB. [Ipumenenue xupoB. buosjorudeckas poib
KUPOB

VYrneBojpl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
['moko3a — mpocredmuii MOHOCaxapul: OCOOCHHOCTH CTPOCHHSI MOJICKYIIbI,
(usnueckue U XuMUYecKue cBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHE TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOoruYecKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep IIIHOKO3bl. Kpaxman u nemntono3a Kak
npupoaHbeie nosuMepsl. CTpoeHHe Kpaxmajia U LeiuTrono3bl. dusznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (FI/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUC COCOAMHCHUS. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha Impumepe FJII/ILII/IHa). buonorunyeckoe



4.2

5.1

5.2

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHeHMs. llepBuynas,
BTOpUYHAsE M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TUAPOJIN3, A€HATypalusl, KAUECTBEHHbIE pEaKLIUU Ha OEKU
BbICOKOMOTNIEKYIIIpHBIE COCTUHEHUS

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH —
MOJIMMEPHU3ALUS U TTOJTMKOHIEH AU

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpALICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITacTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL

11 KJIACC
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1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
Oco0eHHOCTH pacmpeesieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(MUTYpALIUsI aTOMOB

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementon .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

Crpoenne BemecTBa. XHMHUYECKass CBS3b. Buapl XUMHYECKOHW  CBSI3U
(xoBaJleHTHAsi HENOJIsIpHAs M TNOJSpHAas, MOHHAs, MeTajuMyeckas). MoHsl:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XUMUYECKOH CBS3U
(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

BanenTHOCTh. DneKkTpooTpULIaTENBHOCTD. CTENEHb OKUCIICHUS

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THIMBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE PpacCTBOPHI. MaccoBas [0 BeIlecTBa B
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2.5

3.1

3.2

pacTBope

Knaccugukanus HeopraHnueckix coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

Xumuueckass — peakuus.  Kiaccumdukanus — XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKUX PCAKITHAX
CKOpOCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsIHME XuMHuueckoro pasHosecus. ITpunnun Jle [larense

DnekTponuTHdeckas aucconuanus. CunbHble W ciiadbie dekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIeJIo4YHas. PeaKHI/II/I HOHHOT'O

oOMeHa
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
Heoprannueckas xumus

Hemerammnel. Tlonoxxenne HemeramioB B [leprogudeckoii cucreMe XHMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUs aToMOB. Duznueckue
CBOWCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAILIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,
dbocdopa u yrieponaa)

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTCHOB, CEphbl, a30Ta,
dbochopa, yrmepoga W KpEeMHHUsS) U HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOZCPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJISKTPOHHBIX 000JOYEK
aToMOB MeTaiuioB. Obmue gusndeckue cBoiictBa MetasioB. CIuiaBbl METaJLIOB.

DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB

XHWMHUYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATPUM, KalIHMi, KaJbIUH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JKElIe30, Melb) M WX coeauHeHui. OOmme
CrocoObl NOMy4YeHHs MeTaJUIOB. [IprMeHeHrne MeTaioB B ObITY U TEXHUKE
I'eneTndeckas CBA3b HEOPraHUUECKUX BEILECTB, MPUHAJICKANIUX K PAa3TUIHBIM
KjaccaM

XUMUS U )KU3Hb

Ponp xumum B o0OecriedeHHH 3KOJIOTUYECKOW, SHEPreTHYeCKOW M MHIIEeBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

Hpe)lCTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS



33

Ba)XHEUIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MaTe€pHaibl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE yI00pEHUS

XuMusa o 3J0pPOBBC 4YCJIIOBCKA: IIpaBHJIa HMCIOJIB30BaAHUA JICKAPCTBCHHBLIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEHEBHOU KU3HU
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