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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHs (eaepanbHOil 00pa30oBaTeIbHON MPOTrpPaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTtangaptre COO, ¢ yuérom Konuenumm npenojgaBaHMs yuyeOHOro InpenMera
«Xumus» B o0pazoBaTenbHbIX opranuzanusax Poccuiickoit denepanuy, peaau3yromux OCHOBHbIE
oOpa3oBaTeNbHble MPOrPaMMBbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHs BOCIHHMTAaHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl IO XUMHUH, K ONPEICIICHUIO O0IIEH cTpaTeruu
00y4eHHs, BOCTIUTAHUS U Pa3BUTHSI O0YJAIOIIUXCS CPEICTBAMH YIEOHOTO MpeaMeTa « XUMUS IS
10-11 xkmaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHUeNTyanbHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COJiepKaHus, pe3ysibTaTOB OOydeHHs U TpeOOBaHUIl K YpOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWe, — IOJlydaeMOe€  BBITYCKHHKaMH  00mIeoOpa3oBaTebHOM
OpraHu3al|M, SBJISIETCS HEOThEMIIEMON YacThio UX 00pa30BaHHOCTU. OHO CIIY)KUT 3aBEpPLIAIOLIUM
3TANoOM peaan3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBbIX IEHHOCTEH, IPUCYIIHUX
L[EJIOCTHOW CHCTEME XHMHUYECKOro OOpa30BaHMs. OJTH LEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYIBTYphI YEIOBEKA, a TAKKE HKOJIOTUICCKU
00OCHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M MPHUPOAHON cpene. Peanusyercs xumuueckoe
oOpa3zoBaHMe OOy4aroIMXCsl HAa YpPOBHE CpPEAHEro oO0Iero oOpa3oBaHMs CpPEACTBaMH Yy4eOHOTO
npenMera «XUMHUS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe M0 XUMHUH €
y4€ToM crneuM(PUKN HAyKH XUMUH, €€ 3HAUCHUs B MO3HAHWU MPHUPOJABI U B MaTepUaIbHON XKU3HU
obliecTBa, a TakXke C y4€TOM OOIMX LeJded M MPUHLUIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0ocoOyr poJib B COBPEMEHHOM
LIMBUJIM3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepualibHON KynabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOI'O MBIIUIEHHUS, B CO3[JaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE HPUPOABI U YeJIOBEKa, KOTopoe (HOpMHUpPYETCSs B XUMHUHM Ha
OCHOBE OHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThEMJIEMOMN
YacThI0 MUPOBOM KYJBTYpPbI, HEOOXOUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIA U KHU3HH KAKJI0T0 YJIeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK Hayka coO3uaTesibHasi, KaKk HayKa BBICOKMX TEXHOJOTHIl
HaIpaBlieHa Ha pelieHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUIIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 30POBBSI.

B cootBercTBUM ¢ OOIMMH LENIMH M HPUHIUIIAMU CpeIHEro oomero oOpa30BaHUS
conepkanue npeamera «Xumus» (10-11 kimaccebl, 0a30BbI YpOBEHb U3Y4YE€HHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOY4YaloIIMXCs, HEOOXOAUMYIO WM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisIOIUME MIpeaMeTa «XUMU» SBIAIOTCSA 0a30Bble Kypchl — «Opranuyeckas XUMHS»
n «OO0miast 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX SIBIISIOTCA
OCHOBBI 0a30BO¥ HayKW: CHCTEMa 3HAHWI 10 HEOPTAaHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHHWHA W3



oOmell XMMUN) U OpraHnYecKo XxuMun. GopMHUpOBaHUE JAHHOW CHCTEMBbl 3HAHHWI MPU W3yUECHUHN
npeaMera o0ecriedyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTrOOOpas3Hsi BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi kKypcoB — «Opranuueckas xumus» u «OOmas u HeopraHudeckas
XuMus» chopMHupoBaHa B MpOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YYEHHIO
yuyeOHOro Marepuaija ¥ OOyCJOBJIEHAa HCTOPHUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYEeCKOM XUMHM BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHUYECKOW TEOPHH CTPOEHUS OpPraHMYECKUX COEOUHEHUH, a
TaK)k€ Ha YPOBHE CTEPEOXMMMUYECKMX M DJIEKTPOHHBIX IPEACTABICHUN O CTPOCHHUU BEILIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAlOTCS B PA3BUTHM — OT YIJIEBOJOPOJOB O
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XUMHHU IOJIy4aroT
pa3BuTtHe CcQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO O0OIIEro o0Opa3oBaHUs TMEepBOHAYAIbHBIC
MPEJICTABICHUS] O XMMHUYECKON CBsI3M, KJIACCU(MKAIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOW PEAKIUH.

[Tog HOBBIM yrJioM 3peHHs B mpeamere «XuMHUs» 0a30BOr0 YpOBHS paccMaTpHUBAECTCS
W3YYCHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 OO0pa3oBaHHs TEOPETHUECKU Marepual u
(dakTonornuecKue CBEICHUS O BEIIECTBAX M XMUMHUECKOM peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OOmmass U HeopraHudeckass XUMHs» OOYYaroIIUMCs IPEIOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HAYEHHUE MEPUOJUUECKOr0 3aKOHa € 00IETEOPETUYECKUX U METOI0JIOTMUECKUX MMO3ULIUHI, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (PYHKIUN 3TOTO 3aKOHA — OT 0000Imaronel 10 00bICHAOmEN 1
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMN O Ba)KHEWINHMX BEIIECTBaX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
MPUMEHEHNUH, & TAK)KE€ O XMMHUYECKUX PEaKUHUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsierca B Kypcax 10 wm 11 KkiaccoB  sieMEHTaMU  COAEpP)KaHUS, HMEIOIIUMHU
KYIbTYPOJIOTHYECKM M TPUKIAJHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT TOHUMaHHIO
B3aMOCBSI3M XUMHUHM C JpPYTMMH HayKaMH, pACKPBIBAIOT €€ poJib B IO3HABAaTEIbHOM U
MPAKTUYECKOW JEeATETLHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHS K MPOIECCY
TBOpPUECTBAa B OO0JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XHWMHUHU, TMTOMOTAIOT BBIMYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XHUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMAIMIO W TMPUMEHATHh €€ U1 TOTIOJNHEHWS 3HAHUH, pelIeHUs
MHTEJUIEKTYAIBHBIX M JKCIEPUMEHTAJbHBIX HCCIEAOBATENbCKUX 3adad. B 1enom coaepkanue
yueOHoro npeaMera «XWMHEs JAHHOTO YPOBHS M3YUEHHUs OPUEHTUPOBAHO Ha (pOpMHUpOBAHUE Y
o0yJaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI [UISI MOHMMAaHHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepualbHOE €IWHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHUpPa, OOYCIOBICHHOCTH CBOWCTB
BEIIECTB UX COCTABOM M CTPOEHUEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHUM MMYTEM SKCIEPUMEHTA U
pelleHrsT TPOTUBOPEUMH MEXIYy HOBBIMH (DaKTaMH M TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHH B DPEHICHUH SKOJOTHYECKHX MpoOJeM, a Takke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO31aHUS HOBBIX TEXHOJIOTUM U MaTEPUAIIOB.

B mutane pereHust 3a1ay BOCIUTAHUSA, PA3BUTHS M COMMAIM3AIMN O0YyJaIONUXCsl TPUHSATHIC
MPOrpaMMON TO XHMMHUM TOAXOIbl K ONPEAECICHUIO COJIEPNKAHUS M IOCTPOCHHS NpeAMeTa
peaycMaTpuBaloT (HOPMHUPOBAHME YHHBEPCAJIBHBIX Y4YeOHBIX JEHCTBUH, HMemuX 0azoBoe
3HAYEHHE JJIsl Pa3IMUHbIX BUJIOB JESITENbHOCTU: pElIeHUs Mpobiem, MorcKa, aHanu3a U o0paboTKu
nH(popMaluy, HEOOXOAUMBIX Ui MPUOOPETEHUsS OIbITa MPAKTUUYECKOM M HCCIIeI0BaTeNbCKON
NEATEIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHH.

B mpakTtuke npenogaBaHus XUMHH KaK HAa YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus, TaK U HA
ypoBHE cpeaHero oOuiero o0pa3oBaHUs, MPHU OMNPEICIICHUU COAEPKATEIbHOU XapaKTepPUCTUKU



1ene W3ydeHWsl TIpeAMeTa HampaBJIEHHEM MEpPBOCTENEHHOW 3HAYUMOCTH  TPATUIIMOHHO
npu3Haércst  (GOPMUPOBAHHE OCHOB XMMHYECKOH HAayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUUECKON JEATEIHLHOCTH YEJI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIWYECKOM TOUKH 3pEHHUs] TaKOW MOJXOJA K OINpEeACNICHUIO Iiesieldl H3ydeHHs
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUsSI TJIABHBIMU LEISIMU HW3Y4YEHUs TpeaMera «XuMus» Ha
6azoBom ypoBae (10 —11 ki1.) aBasitOTCS:

e (dopmupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWH Kak BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JI€KaT KIIIOUEBble MOHSITHS,
(GyHIIaMeHTalIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHHE U
MOHMUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS,

e (opmupoBaHue M pa3BUTHE TPEJCTABICHUN O HAYYHBIX METOJAaX IO3HAHHS BEIICCTB U
XUMHYCCKHX PEAKIUH, HEOOXOIMMBIX I MPUOOPETCHUS YMEHUN OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB M XMMHUYECKUX SIBICHUH, UMEIONIMX MECTO B MPHUPOJAE, B MPAKTHUUECKON U
MTOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHUI U CIIOCOOOB AESITENbHOCTH, CBI3aHHBIX ¢ HAOIIOJeHHEM U 00BICHEHUEM
XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJIGHHEM TMpaBuil OE30MacHOTO OOpalleHus C
BEILIECTBAMH.

Hapsiny ¢ stuM, conepskarenbHas XapakTEpPUCTHKA IIeJIed M 3aJad U3yYeHHs MpeaMeTa B
porpaMMe Mo XMMHH YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cUcTeMe cpefaHero oodmiero oopasoBanus. CerogHs B MpenofaBaHUM XHUMHUHU B OOJNbIIEH cTEneHU
0T/IaéTCs MPEANOYTCHUE MPAKTUIECKON KOMIIOHEHTE COJIepKaHUsI 00yUeHUs, OPUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliii, BJIaIelomero He HabopoM 3HaHHM,
a (pyHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CHOCOOaMHU M YMEHHSIMH aKTHBHOTO TMOTYYCHHS
3HAHUU U PUMEHEHUS UX B PeallbHOM JKU3HU UTsl PEIICHUs MTPAKTUYECKHX 3a/1ad.

B cBsi3u ¢ aTUM TIpH U3yueHUU npeameTa «XuMus» JOMUHHUPYIOIee 3HAUCHHE TPUOOPETAOT
TaKue IeNH U 33/1a4, KaK:

ajanTanus 00yJarmnXcsl K YCIOBUSAM JUHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (OPMUPOBAHKE
WHTEJJIEKTYallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEITbHOMY TPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JXU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMCHCHHEM;

(dhopMupoBaHHE Y 00YYAIOIIMXCS KITFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINMN ), UMEIOIIHX
YHHUBEpPCATbHOE 3HAYCHHE /I DPA3IUYHBIX BHUJOB JIEATEIHHOCTH: PEIICHHs] MpoOJieM, TOUCKa,
aHanu3a u 00pabOTKM WMHQOpPMaNUU, HEOOXOIUMBIX JUISI TMPHOOPETEHHUS OMbITa JCATEIHHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHWUU XUMHUHU, a TakKe JUIsl OICHKH C TO3UIHN
IKOJIOTMUECKON O€30MacHOCTH XapakTepa BIHSHHS BEIIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MNPUOOpEeTaTh HOBbIE 3HAHMS MO XHMHU B
COOTBETCTBUM C >KM3HCHHBIMHU IMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA W aHajuu3a y4eOHOW W HAyYHO-TIOMYJSIPHOW WH(GOPMAIUA XUMUYECKOTO
COJIEpKaHUS;

(bopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOLMATHUBHOTO U JIOTHYECKOTO MBILIUICHUS,
HaO0II0IaTEIPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MIPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA,



BOCIIUTaHKE Y 00yJaromuxcs yOekIEHHOCTH B TYMaHUCTHYECKOW HANPaBICHHOCTH XHMUH,
e€ BaXHOH pOJMM B PEIICHUH TJO00ANBHBIX IPOOJEM palMOHAIBFHOTO MPUPOAOIOIH30BAHUS,
MIOTIOJIHEHHSI HHEPTeTHUECKUX PECYpCOB M COXPaHEHHsS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K TPUPOJIC U CBOEMY 3JI0POBBIO, a TAKXKE MPHUOOPETCHHS
OTBITa WCITIOJNB30BAHUS TIOJIYYCHHBIX 3HAHHWM JUI MPUHSATHS TPAMOTHBIX PEUHICHUW B CUTYAIHsIX,
CBsI3aHHBIX C XUMHNYCCKUMMU SIBJICHUAMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEIMETHON 00sacTi «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OOmiee 4MCIIO YacoB, OTBEACHHBIX JUIS M3YyYCHHS XHMHUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmiero oopazoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kiacce —
34 gaca (1 gac B HezemIo).



COJEP)KAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpeamer opraHMYecKOW XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaaoB. Teopusi CTpOEHUs OpraHndecKux coequHenui A. M. bytnepona, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHBIE (DOPMYJIbI OPraHMYECKUX BellecTB. ['omosorus, usomepus.
XHUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kimaccu(ukanuu OpraHMYECKUX BemiecTB. HomeHkiaTypa OpraHm4ecKux
COeIMHEHU (CucTeMaTHyecKas) U TPUBHAJIbHbIC HA3BaHMs BAXKHEHWIIMX IpPEICTaBUTENIEH KIaccoB
OpPraHUYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE MEeTO/bl M3YYEHHUs BELIECTB M UX IPEBPAIICHUN: O3HAKOMIJIEHHE C
o0pa3liaMu OpPraHUYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHUE JEMOHCTPAILIMOHHBIX OIBITOB 10 MPEBPALLCHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJIOTHMYECKMH psA. Meran W 3TaH — MpoCTeHIIHe
IIPEJICTAaBUTEININ AJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUs U TOPEHMUS),
HaXO0XJECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psii. DTUJIEH M NPONWIEH — MPOCTEHIINe
MIPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHE M XHUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHMUA,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allii ), MOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerwiOyranueH-1,3: cTpoeHue, BakHEHIIME XUMHYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3HUHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTHUECKUN psAll. AUETHIIEH — MPOCTEHIIHIMA
IPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOeHHME, (U3NYECKHEe U XUMHUUYECKHE CBOMCTBa (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE M XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBaHUS), IOJy4€HHE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ano2eHUpoSaHus U HUMpOSAHUs), NOLyYeHue U
npumenenue.  ToxcnyHOCT  apeHOB. I'eHeTmueckas  CBSI3b  MEXIy  YIJIEBOJOPOJAMH,
MPUHAIEKAITUMU K Pa3IUYHbIM KJaccaM.

[IpupoaHble UCTOYHHUKHU YTIIEBOJAOPOOB. IlpuponHblii ra3 u momyTHble HEPTSHbIE Ta3bl.
Hedts u e€ mpoucxoxaenue. Criocodsl nepepadboTku HeTH: MeperoHka, KPeKHHT (TEpMUYECKUH,
KaTaJIUTHYeCKui ), mupoiu3. [IponykTsl nepepaboTku HeYTH, UX IPUMEHEHHE B MPOMBIIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOAYKTHI €ro nepepadoTKH.

IKcnepumenmanvHvie MemoObl V3YUCHUS BELIECTB U UX NPEBPALICHUN: O3HAKOMIICHHE C
o0pa3laMu IuIacTMacc, KaydyykoB U pe3uHbl, koutekuuun «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOTE€HONPOU3BOAHBIX, IPOBEACHUE HPAKMUYECKOU padonibl.
IIOJIy4YEHUE STUIICHA U U3YYEHHUE €rO CBOMCTB.

Pacuémmnuie 3a0auu.

Brruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIUHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).




Kuciopoacoaep:kamue opranudeckue coeJuHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpOEHHE, (U3NYECKUE WU
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMM METaJUlaM{, TaJIOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoropoiHbie CBA3M MEXly MOJIEKYJIaMU CIIUPTOB. JleCTBUE METaHOIA U 3TaHOJIA Ha
OpraHu3M 4YeloBeKa.

MHOroaTOMHBIE CIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTPOEHHUE, (U3NYECKHEe |
XMMHUYECKHUE CBOMCTBA (B3aMMOJAEHCTBHE CO LIEIOYHBIMU METaIaMU, KaUeCTBEHHAs PEaKIUs Ha
MHOIOaTOMHbIe cnuptThl). /JlefictBue Ha opraHusMm 4yenoBeka. lIpumeHeHue riunepuHa U
STUJICHIJIUKOJISL.

@deHoI: CTpOCHHE MOJIEKYJIbl, (U3NYECKHE U XMMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Tpumenenue peHona.

Anpnerunpl U kemownvli. DopMmanbleruj, aueTIbJETUA: CTpOeHHe, (u3nyeckue u
XMMHUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHs M BOCCTAaHOBJEHHS, KAaueCTBEHHbIC pEaKI1H),
[I0JIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE NPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHAasi KHCIOTBHI:
cTpoeHue, pU3NYecKne U XMMHYECKHe CBOMCTBa (CBOICTBa, oOmIMe JUIs Kilacca KUCIOT, peakius
sTepupUKalMK), MoaydeHHue | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, X
MOIOLIEE JCHCTBHE.

Crnoxsble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIposnn3 cloXHBIX 3(QUpPOB.
Kupsl. ['maponus xxupos. [Ipumenenue xupoB. bruonoruyeckas posib KUPOB.

VYrneBojabl: cocTaB, KilacCU(pUKaLUs YIiIeBOAOB (MOHO-, M- U monucaxapusl). ['mokos3a —
MPOCTEHIINA MOHOCAaXapua: OCOOEHHOCTHM CTPOEHMSI MOJIEKYNbl, (PU3NYECKHE U XHMHUYECKHE
cBoiicTBa (B3aumMo/elicTBue ¢ ruapokcuaom meau (l1), okucienne aMMuaYHBIM PACTBOPOM OKCHIIA
cepedpa (l), BoccraHoBneHHe, OpoKEHHE TIJIFOKO3bl), HAXOXICHHE B MPHUPOJE, MPUMCHEHHUE,
ouonoruyeckas poib. dotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemmronosa Kak npupojHble nonmmepbl. CTpoeHHE Kpaxmaiga U LEJUTIOI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaa (THAPOIIN3, KaUeCTBEHHAs PEAaKIIUs C HO0M).

IKcnepumenmanvHvie MemoObl W3YUYECHHs BEIIECTB U HX IPEBPALICHUI: MPOBEIECHUE,
Ha0JII0/IEHUE U ONMCaHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEaKIIUU
OJTHOATOMHBIX CHHUPTOB (OKMCIieHHe STaHoia okcuaoM Menu (I1)), MHOrOATOMHBIX CHUPTOB
(B3aumogpeiicTBre rmiepuHa ¢ ruppokcuaoM meau (1)), anpaernnoB (OKuCIeHHE aMMHAYHBIM
pactBopoM okcupa cepedpa (1) u runpoxcunom menu (ll), B3aumozpelicTBue kpaxmaina ¢ HOIOM),
npoeedeHue nPaKmuyecKoll padomayl: CBOMCTBA pacTBOPa YKCYCHON KHUCIIOTHI.

Pacuémnuwie 3a0auu.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTcoaep:kaliye oprannyeckne coeAnHeHusl.

AMHMHOKHCIIOTH Kak aM(pOTepHble OpraHuYecKue coequHeHus. PU3NUecKue U XUMHUECKUe

CBOMCTBa AaMHUHOKUCIOT (Ha MpuMmepe TriauluHa). buosornueckoe 3HAUYEHHE aAMUHOKUCIOT.
IlenTnael.

benku kak mNpupoIHBIE BBICOKOMOJICKYJISpHBIE coeauHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHAasi CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBa OCIKOB: THIPOJIH3, JICHATYpAaIUs,
KaueCTBEHHBIC PEAKIH Ha OCITKH.



DKcnepumenmavhvle Menmoobl W3YyUCHHs BEIIECTB W MX MPEBPAIICHUI: HAOIIOICHHE U
OIIMCAaHUC IIeMOHCTpaLII/IOHHBIX OIIBITOB: I[eHaTypaL[I/ISI 6€JIKOB HpI/I HaneBaHI/II/I, IIBCTHBIC peaKI_[I/II/I
OCIIKOB.

BbICOKOMOIEKYJISIPHBIE COETHMHEHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMEp, IIOJHMED,
CTPYKTypHOG 3BC€HO, CTCIICHb HOJII/IMepI/BaI_[I/H/I, CpeI[HHH MOJIeKyJISIpHaSI Mmacca. OCHOBHBIG METOAbI
CHUHTEC3a BBICOKOMOHGKYHSIpHBIX COC[[I/IHCHPlf/'I — HOJ'II/IMepI/I?;a]_[I/ISI U ITOJIMKOHACHCAILIUSL.

DKcnepumenmabHble Memoobl U3YUCHHs BEIIECTB M HMX MPEBPAIICHUI: 03HAKOMIICHHE C
00pa3iaMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Meosicnpeomemnuie ceasu.

Peanuzanus MeXnpeaMETHBIX CBsi3edl NMpH M3ydeHUM opraHuyeckod xumuu B 10 kiacce
OCYILLIECTBIISICTCS 4epe3 HUCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATUH, Tak U
MOHSTHUM, SBJISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEJIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOm1re ecTeCTBeHHO-HAyYHbIC MMOHITHS: SBICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CUHTe3, Kiaccuukauus, MNEPUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHE, SKCIEPUMEHT,
MO/ICJIMPOBAHUE.

®duszuka: MaTepus, FHEPIrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPI€TUUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETHMYUHBI M €IMHUIBI UX
U3MEpEeHusl.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHu3me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPBI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHosOrNs: NUILEBbIE NPOAYKTHI, OCHOBBI PAallHOHAJIBHOTO INUTAHUS, MOIOIIHE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE INpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMmuyeckuid  dneMeHT. AToMm. Sapo aToma, UW30TOMBI. JJEKTpPOHHAs  000JOYKa.
DHepreTuyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, O- smementsl. OCOOCHHOCTH
pacrmpeiesieHust JIEKTPOHOB IO OpOMTAIsIM B aTOMax JJIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB.
DneKTpoHHask KOHPUTYpAIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema xumuyeckux odaeMmeHtoB JI. U
MenneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [leproanyeckoil CHCTEMBI XUMHYECKUX AJIEMEHTOB
J. 1. MenaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIIECTB 110 TPyMIaM 1
nepuoaM. 3Ha4eHUE NePUOJUIYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsA3b. Buabl XUMHUYECKOW CBSI3M (KOBaJeHTHas
HETIOJISIpHAs W TIOJIIpHAs, WOHHAs, MeTaJTMdecKas). MexaHu3Mbl 00pa30BaHUs KOBaJECHTHOM
XUMHYECKON CBsI3M (OOMEHHBIH M JOHOPHO-AKIENTOPHBINH). BomopomHas cBsi3b. BaleHTHOCTH.
DneKTpooTpulaTeabHOCTh. CTeneHb OKucieHus. OHbI: KAaTHOHBI U AHUOHBI.



BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJSIDHOTO CTPOCHHA. 3aKOH IOCTOSHCTBA COCTaBa
BeUlecTBa. TUIBl KPUCTAUIMYECKUX PpEMETOK. 3aBUCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsTe o aucnepcHbIX cucreMax. VIcTUHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coeanHeHuil. HoMeHknaTypa HEOpraHHYECKUX BEHIECTB.
I'eneTnyeckas CBS3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAUX K PA3TIMYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccupukanus XUMHYECKMX pEakUMH B HEOpPraHMYeCKOW U
OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS M IPEBpAILCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuy, €€ 3aBUCHMOCTb OT pa3lIu4HbIX (akTopoB. OOpaTHMble pEaKLuu.
Xumuueckoe paBHOBecue. DakTOpbl, BIUAIOLIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunumn Jle [larense.

OnexkTponutuueckas aucconuanus. CuiibHble U ciabble 3eKTposauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

JKCHEPUMEHTAJIBHbIE METOABI M3Yy4EHUS BELIECTB M HX IPEBPALICHUN: JEMOHCTpaLUs
tabimn «[lepuonmyeckas cucremMa Xumudeckux d3nemeHToB [I. M. MennaeneeBay, W3ydeHHE
MOJIeTIE KPUCTAJUIMUECKUX PEIETOK, HAOMIOAEHUE U ONHCAaHME JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jioXKeHHWe IMepoKCcHJIa BOJOpPOJa B IPHUCYTCTBUM KaTajln3aropa,
OIIpEZICIICHUE CpEeIbl PAaCTBOPOB BEUIECTB C IIOMOIIBK) YHHMBEPCAIBHOIO HMHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), npogedenue npakmuueckoii _padomst «BnusHue pa3nuyHblXx (AKTOpPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuémnuwie 3a0auu.

Pacy€rbl Mo ypaBHEHUSIM XMMHUYECKUX PEAKLMM, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI,
Pacy€ThI ¢ UCITOJIB30BAHNUEM MTOHATUS «MACCOBas J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmerannsl. Ilonoxenne Hemerannos B lleproanueckoil cucteMe XMMUYECKHX DJIEMEHTOB
J. W. MenzaeneeBa M OCOOEHHOCTH CTpOoeHMs aToMoB. (Du3znyeckre CBONCTBA HEMETAJIIOB.
AmnoTponusi HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHoB, cephl, azora, ¢ocdopa,
yrJepoia U KpEeMHUS) U UX COESAUHEHMH (OKCHIOB, KHCIOPOJCOAEPKALUIUX KUCIOT, BOJOPOAHBIX
COCMHEHMI).

[IpuMeHeHNne Ba)KHENIIINX HEMETANIOB U X COECIUHEHUN.

Meramnsl. [lonoxxenne MeramuioB B [lepuonnueckon cucteme XuMUIecKux anemeHToB [1. U.
MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JEKTPOHHBIX OO0OJOYeK aroMoB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTaoB. CIUiaBbl METAJUIOB. DJIEKTPOXMMUYECKUHA DSl HamNpsKeHUH
METaJUIOB.

XWMHYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATPUM, KalWii, KadblUi, MAarHHMH,
ATIOMUHHM, IUHK, XpPOM, XKEJIE30, MEJIb) U UX COCTUHEHUM.

O6u1re ciocoObl oMy4YeHHst MeTayuIoB. [IpiMeHeHre MeTaioB B ObITY U TEXHHUKE.

IKcnepumenmanvubvie MemoObl W3YYCHHs BEUICCTB W HX IPEBPAIlEHUN: H3Y4YCHHE
KOJIIEKIMHM «MeTasibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/]ad,
HaOJIIOZCHWEe W ONHMCaHUE JEMOHCTPAlMOHHBIX M JIaOOPAaTOPHBIX OIBITOB (B3auMOJCHCTBHE
THUIPOKCHIA AIIOMHUHMS C PACTBOPAMM KHMCIOT U ILEJIOYEH, KaueCTBEHHBIE PEAKIMM HA KATHOHBI
METaJIOB).




Pacuémmnuuie 3a0auu.

Pacuérel macchl BemiecTBa Wik 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, pacu€Thl Macchl (00BEMa, KOIMUECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U JKH3Hb

Ponp xumum B 00€CHICUCHUH DKOJIOTMYECKOM, SHEPreTUIeCKOH M MHUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUUYECKUX PEaKIIHil.

[IpeacraBnenuss 06 oOMMX HAYYHBIX MPHUHIMIAX MPOMBIILIEHHOTO MMOTYYEHUS BaXKHEHIIINX
BCILIECTB.

UesnoBek B MHpE BELIECTB M MATEpUAJIOB: BaKHEHIIME CTPOUTEIIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepamMuKa, MaTepuaibl ISl 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHMYeCKUe U MUHEPATIbHbIC yI0OpEHUSI.

XuMHUAg W 370POBbE YEJIOBEKA: IpaBWiia HCIOJb30BAHUS JICKAPCTBEHHBIX IIPENaparoB,
IpaBmIIa OE30MMACHOTO MCIIOIH30BAHUS MPENapaToB OBITOBOM XMMHHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpeIMETHBIX CBsI3ed MPU M3y4yeHUU OO0IIel U HeopraHudeckod xumuu B 11
KJIacCe OCYILECTBIISIETCA Yepe3 MCIOJIb30BaHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U
MIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIU3,
CUHTE3, KiIacCHpUKANMA, TEPUOJUIHOCTh, HAOIIOJEHNEe, OKCIIEPUMEHT, MOICIUPOBAHUE,
HU3MEpEeHue, sIBJICHUE.

dusnka: marepusi, DPHEPrus, Macca, aroM, dJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKU YPOBEHBb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: knetka, opraHmsM, O3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHONMOrusa: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJULYPIHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
Marepuasos, CEIIbCKOXO03SMCTBEHHOE MIPOU3BOJICTBO, MHIIeBas MIPOMBILIIEHHOCTb,
(dhapmarieBTHUUECKas MPOMBIIIJIEHHOCTD, TPOU3BOACTBO KOCMETUUECKUX MPEnapaToB, TPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ysbTaTaM OCBOCHHS OOYyYarOUIMMHCS
porpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIAMETHBIM).
HayuHo-mMeTonm4eckoit OCHOBOH Ui pa3pabOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS IPOrpaMM
CpeAHero o01ero oopazoBaHus ABISETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus BBIICICHBI
CJICAYIOIINE COCTABIISIOLIHE:

OCO3HaHME OOYYAIOUIMMUCSH POCCHUMCKON TIpa)kJaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIUH K 00YyUEHUIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIIOUYEBBIX
LEHHOCTEW ¥ UCTOPUYECKUX TPAJULMNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPHUCYIIMMH LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0OpaszoBaHMs;

HaJINYME MTPABOCO3HAHUS IKOJIOTHUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIETIH U CTPOUTH
KU3HEHHBIC TUTaHBI.

JIMYHOCTHBIE PE3yABTATHI OCBOSHHS MpeaMeTa «XHUMUS» JOCTHTAIOTCS B €IMHCTBE YUIeOHOM
U BOCIIUTATEIbHON NEATENTbHOCTH B COOTBETCTBUU C T'YMAaHHUCTHMUYECKHUMH, COLIMOKYJIbTYPHBIMHU,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMM POCCHHCKOTO Tpa’kJaHCKOro OOIIecTBa,
NPUHATBIMA B OOIIECTBE HOPMaMH M MpaBHJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH IpoIieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYaFOIIAXCS.

JIMYHOCTHBIE pe3yibTaThl OCBOEHUS NpeaMeTa «XHMHS» OTPaKaloT c(HOPMUPOBAHHOCTD
OTIbITA IO3HABATENILHOM U MPAKTUYECKOH JeATETbHOCTH 00YyUYaIOIIUXCs 110 peau3aliuy MPUHATHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHUA:

0CO3HaHMs OOYYAIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB M O00s3aHHOCTEH, YBaXKECHHUS K
3aKOHY U NPaBOIOPAIKY;

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax M TpaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENBHOCTU IMPHU CO3AAHUU y4EOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M M03HABaTENbHbIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH TTOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY W apTyMEHTHI IPYTHUX
MIPH aHAJTN3E Pa3IMYHBIX BUJOB YUEOHOH NeSTETbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEANI0 OT€YECTBEHHOW XUMUH;

YBa)KEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO IIPUMEHEHUS XUMHUH,
OCO3HAaHMA TOT0, YTO JOCTHKEHHSI HAYKH €CTh Pe3y/bTaT JJIMTEIbHBIX HAOIIOIEHUH, KPOITOTINBBIX
HKCHEPUMEHTATBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIONIEM aHaiIu3e HHPOpMaIuu
0 NEePEAOBbIX JOCTUKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBATH CHUTYAIlUH, CBS3aHHBIE C XUMUYCCKUMH SIBIICHUSMHU, U PUHUMATH
OCO3HaHHbIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIOBEJIEHUE U IIOCTYIKH CBOUX TOBApUIIEH C MO3MUIIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMS LIEHHOCTEeH 30poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

COOJTFOICHHSI TIPABUIT OE30MACHOTO OOpAIICHHUs C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYJOBOH JEATEIBHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOT0 MOBEICHUS
B CUTYallUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TMOCJICICTBHA W HEMPHUATUS BpPEAHBIX NPUBBIUEK (YIOTPEOJICHHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATENIbCKOW  JIeATeIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUYECKOH U APYTHX BUAAX IEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHME€ B pEIICHUHM [PaKTUYECKUX 3a7ad COLMAJIbHOU
HaMpPaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IMIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yUYeHUI0 Tpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUsI K TPYJLy, JOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHYaJbHOW TpaeKTOpUM 0OpazoBaHusl, OymyIei
npodeccun U peanu3aldd COOCTBEHHBIX YKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTUYECKU 11€1eCO00pa3HOro OTHOUIEHUs K NPUPOAE, KaK HMCTOYHHMKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MMOHUMAaHUsI TJI00ANBbHOIO XapaKTepa HKOJIOTMYECKUX MpoOsieM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAaHMS JOCTHKEHUH XUMHMU JUISL PELICHUs BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHUS;

aKTUBHOTO HENpPHATHS ACHCTBUI, NPUHOCSIIMX Bpel OKpYy)Kaolleld MNpUpOIHON cpene,
YMEHHSI TPOTHO3UPOBATH HEOJArONpPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpeANpPUHUMAEMbIX
JNENUCTBUN U NIPEAOTBPALATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEeSTeIbHOCTH ~ DKOJIOTUYECKOW  HampaBIE€HHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HMHU B
MO03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMANbHON MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOLIECTBEHHOM MPaKTUKU;

MOHUMAHUS CHeNU(PUKNM XUMUU KaK HAyKHd, OCO3HaHHS €€ poilu B (OPMUPOBAHHUU
palMOHATFHOTO HAyYHOT'O MBIIUICHUS, CO3JAHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpy’KarolieM



MHPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B TOZHAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JIeM COXpaHCHHUSI IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JJII COBPEMEHHOW UMBUIM3AlUU: B €6
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepuaabHOMN
KYJIbTYpbI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHUECKHA KOM(OPTHOM KU3HH KAXKIOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIIOJIB30BaTh IOJyYaeMbIe 3HAHUS IS
aHaIM3a U OOBSICHEHUS SBJICHUM OKPYXAIOLIEro MUPA U MPOUCXOAIUX B HEM U3MEHEHUN, YMEHUS
Jenath 000CHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAaHHBIX C LEIBIO
MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMUUYECKHE 3HAHUS ISl pEIICHUS TTPOOIeM B
peaNbHbBIX KU3HEHHBIX CUTyalUAX;

HMHTEpEca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTHM K HEMPEephIBHOMY OOpa30BaHHMIO M CcaMOo00pa3oBaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3iudHbIX chepax npodeccuoHaabHOM 1eITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKJIFOYAIOT:

3HaYUMBbIE JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXAUCHUIIIIMHAPHBIE
(MexxnpeiMeTHBIC) O0IIEHAYYHBIC TOHATHS, OTPAKAFOIIKE IIEJIOCTHOCTh HAYYHON KapTHHBI MUpA U
crenu(puKy METOJO0B IMO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEprusi, SBIIEHUE, MPOLIECC, CUCTEMa, HAyUHBIM (DaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUSI, HCCIICIOBAaHUE, HAOIOICHUE, I3MEPECHHE, YIKCTICPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble yueOHbIE AeHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIEC, PETYISITUBHbIE),
obecneunBaromue GopmupoBanue (QyHKIMOHAIBLHON TPAMOTHOCTH M COLIMAJIBbHOW KOMIIETEHIIUU
oOyJaromuxcs;

CIIOCOOHOCTD 00yJaronuxcst HCIIOJIB30BAaTh OCBOEHHEIE MEXIUCITUTITHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpcajbHble Y4yeOHble JAEWCTBUS B TO3HABaTENbHOM U
COLIMATIbHOU TIPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAKAIOT OBIAJCHHE YHHUBEPCAJIbHBIMU  YU4€OHBIMU
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIIATUBHBIMU HeﬁCTBI/IHMPI.

OBJIaZIeHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l Mo3HaABaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO ~ (DOPMYJIUPOBATh U  aKTYalIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE e€
paccMaTpuBarTh;

OTIPENIEIATh 1IN JEATeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IIPU OCBOCHHUU 3HAHUH HpI/IéMLI JIOTUYCCKOI'O MBIIIIJICHUA — BBIACIIATH
XapakTEepHbIE TNPHU3HAKKM TOHATHA W  yCTaHABIMBATH MX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIINE IMOHATHS 111 OOBSICHEHHS OTNICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEaKIIHIA;



yCTaHaBJIMBATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOMUTbH JIOTMUECKUE pacCyXIeHUs (MHAYKTUBHbIE, I€TyKTUBHBIE, [0 AaHAJIOTUH), BBISBIISTDH
3aKOHOMEPHOCTH U TPOTUBOPEUYHSI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYJIHUPOBATH BBIBOJBI U
3aKJIIOYCHUS;

IIPUMEHATh B IPOLECCE INO3HAHUSA, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIENIH, MTPEeoOpPa30BBIBATh MOJICIIBHBIEC MPEACTABICHUS — XUMUYECKHI 3HAK (CMMBOJ) 3JEMEHTa,
XuMu4eckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKUMW — TPH pEIIeHHH  Yy4eOHBIX
[I03HABATENbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJEIbHbIC MPEACTaBICHUS IS
BBISIBJICHUS XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HcciIe0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

¢dopMynMpoBaTh LEIM W 33Ja4d  UCCIEIOBaHMs, MCIIOJIb30BaTh IOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsI
(bopMHpPOBaHHUS THITOTE3HI 110 MPOBEPKE MPABUIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIaJIETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEJCHHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAONIOJATh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbraT, (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJbl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJAETaHHOU
pabore;

IpuoOpeTaTh ONBIT YYEHUYECKOW MCCIe0oBaTeIbCKOW M IPOEKTHOM JAeATeNbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX MH(pOpMalUK (Hay4HO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe TMOcoOMs, pecypchl VIHTepHera), aHalIM3UpPOBATh
MH(OPMALIMIO Ppa3IUYHbIX BHUAOB U (OpM MNpeAcTaBleHUs, KPUTHUYECKH OLIEHUBAaTh €€
JIOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTD;

(dbopMyIHMpOBaTh 3ampochl M NPUMEHSATh pa3jIMyHble METOABl MpPU IOHCKE U 0oTOOpe
uHpopManuu, HeoOXOAMMOM JUIs BBINOJIHEHHS YU€OHBIX 3a]1a4 ONpeIeIEHHOIO THIIA;

MPUOOpPETaTh OMNBIT MCIIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTHMAalbHYIO (OpMY MpeacTaBleHUs HHPOPMAIUU (CXEMBbI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BaTh HAYYHBIM S3bIK B KayecTBe CpeJACTBAa IMpU paboTe ¢ XHUMHUYECKOM
nH(popManyen: TPUMEHATh MEXIIpeAMETHbIEe (pu3nuecKne 1 MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBL,
bopmyibl, a0OpeBHaTyphl, HOMEHKIATYPY;

HCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOW TE€MbI B XOJI€ TUAOra W/WIN JUCKYCCHUH,
BbICKa3bIBaTh  UJAEH, (HOPMYIHpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Mpe3eHTalueil pe3ylbTaTOB IO3HABATEILHOW JEATENbHOCTH, IOIYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHUH XUMHUYECKOIO HKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peaH3allid Y4eOHOTO
npoekta ¥ (OpPMYIMPOBATH BBIBOJBI IO pe3yjibTaTaM MPOBEACHHBIX HCCIEIOBAaHUNA IyTEM
COIJIaCOBaHUS MO3ULUHI B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.



Ogaaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUSMU:

CaMOCTOSITENILHO TIUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIIBHYIO JEATEIHHOCTb,
ompenaensis €€ eI W 3a/Jadd, KOHTPOJHUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJyUlaraeMblii  aJIrOPUTM JICHCTBHI TIPU BBHIMOJHEHHH YYEOHBIX M HCCICIOBATEIBbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO UX pelIeHUs ¢ y4ETOM MOJYyYCeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIIACC

[IpenmMeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEJICTABICHUH O XMMMYECKOW COCTaBIISIOIIEH €CTeCTBEHHO-Hay4HOM
KapTUHbl MHUpA, POJIM XUMHUHU B IIO3HAHUM SIBJICHUH NPUPOAbI, B (OPMUPOBAHMM MBILUICHHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJIsi peUICHHUs
MIPAKTUYECKUX 3a/ad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
IIPUPOJHOM cpene;

BJIQICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpPasl BKIKOYAET: OCHOBOIOIATAIOUINE IOHTHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJIEKTPOHHAas O000JOoYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XWMHYECKash CBs3b, CTpPYKTypHas Qopmyna (pa3BépHyTas H
COKpaIlléHHast), MOJIb, MOJIIpPHAs Macca, MOJIIPHbIN 00BEM, YIIIepOaHBINA CKelleT, (yHKIMOHAIbHAs
rpymnna, paaukai, U30Mepusi, H30Mepbl, TOMOJIOTHYECKUH Psl, TOMOJIOTH, YIJIEBOAOPOIbL, KUCIOPO.
U a30TCoepkKalllie COETUHEHHsI, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEopHsl CTpoeHus opraHmdeckux BemiectB A. M. Bbytieposa,
3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJWYECKHH SI3bIK XHUMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIUEe B OCHOBE IOHMMAHUS INPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBJICHUHM, (AKTOIOIMYECKHE CBEICHHUS O CBONCTBAaX, COCTaBe, MOJIYYECHHH U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY W MPaKTHUECKON
JeSITEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHM BBISABIIATH XapaKT€pPHbIE NPU3HAKU MOHATHH, YCTaHABIMBATh UX
B3alMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATHSA INPU ONHCAHUM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMMUYECKYI0 CHMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOI) (GopMya OpraHUYecKuX BELECTB U
YPaBHEHUN XMMHUYECKUX PEAKIMI, N3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPUHAAJIEKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HUX COCTaBY M CTPOEHUIO K OINpeneN€HHOMY KJaccy/Tpynmne COeIUHEHUMH
(YraeBooposl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHHS, BHICOKOMOJIEKYJIIPHBIE COCIMHEHMS),
JaBaTh WM Ha3BaHWs 10 cucremMatmdeckod HomeHkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBMAJIbHBIC HA3BaHMUs OTHEJIBHBIX OPraHUMYECKUX BEIIECTB (STHJIEH, IPOIWIEH, AaleTHJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (peHo, GopMabAeTrul, aleTalbIeru, MypaBbUHas KHCIOTa, YKCyCHast
KHCJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (GPYyKTO3a, Kpaxmal, LEJI03a,
TJIMIIVH);

C()OPMHUPOBAHHOCTb YMEHUS OIpPENENATh BUABl XHMHUYECKOH CBSI3M B OpraHMYECKUX
COCIMHEHUSX (OJMHAPHBIE U KPaTHBIC);



c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHATHh IMOJOKEHUS TEOPHUH CTPOCHHUS OpraHUYEeCKHX
BemiectB A. M. BytnepoBa s 0ObsSICHEHHS 3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUECKUE
CBOMCTBA TUIMHYHBIX MPEACTaBUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STWJICH, TPOMNWJICH, aneTwieH, OyramueH-1,3, merunOyraauen-1,3, OEH30J, METaHOJN, AITAHOI,
STWJICHTJIUKOJb, TIUICPUH, (EHOJI, aleTallbJeTu]l, MypaBbUHAas U YKCYCHas KHCIOTHI, TIOK03a,
Kpaxmall, LeJUII0103a, aMUHOYKCYCHas KHUCIOTa), WUTIOCTPUPOBATh N€HETHUECKYIO CBSI3b MEXIY
HUMHU YpPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C UCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOPMUPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUYHUKU YTIIEBOJOPOIHOTO ChIphs (He(DTh,
MPUPOJAHBIN Ta3, yrojib), cmocoObl UX MepepabOoTKM W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS TI0 XUMUYECKUM YPaBHEHHSIM (MacChI,
00bEMa, KOITMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH 0 M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJE€Th CUCTEMOW 3HaHHI OO0 OCHOBHBIX METOJaX HAYYHOIO
MMO3HAHUS, UCIIOJIB3yEMbIX B XUMHUU TIPH U3yYCHUH BEIISCTB U XUMUYCCKHX SIBJICHUH (HAaOIIOICHNUE,
M3MEPEHHE, SKCIEPUMEHT, MOJACIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS
NPUHATHST PEIICHUIl B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSAX, CBA3aHHBIX C BEHIECTBAMU MU HX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh TpaBUiIa TMOJIB30BAHUS XMMHYECKOM TOCYI0M U
nabopaTOpHBIM O0OpPYIOBaHUEM, a TAaK)Ke TMpaBUiIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUHUSMU O BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBINONHATH XMMHUYECKUNH HKCIEPUMEHT
(mpeBpailieHrss OPraHUYeCKHX BEIECTB IMPU HArpeBaHWM, TMOJTYYEHUE JTHIICHA W U3YYCHHUE €ro
CBOMCTB, KaU€CTBEHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JCHATYpAIusi OCJIKOB MPH HArpeBaHUH,
[[BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUHU C MPaBUJIAMHU TEXHUKH O€30MACHOCTH MpH 0OpalleHun
C BemlecTBaMH M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, MPEACTABNIATH PE3YyNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX pEAKIUNA U (HOPMYITHpPOBATH
BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIW3UPOBATh XHUMUYECKYH) HWH(POPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil nndopmarmu, UHTEpHET U APYrUx);

cOpPMUPOBAHHOCTh yYMEHUW COOMIOJATh MpaBHJIa SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEJEHUs B OBITY W TPYAOBOW JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBBS H
OKpY’Karollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIch nokazarens [TIK, noscHaTe Ha npumepax
CIOCOOBI YMEHBIIICHUSI U TIPEJOTBPAIIEHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

JUTsT O0YyYaromuXcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE NPHUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUISL CJICTIBIX U CIAOOBUISAIINX OOYYAIONIMXCS: YMEHHE UCIOIb30BaTh Pelbe(HO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KUIIACC
[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUA Kypca «O01as 1 HEeOpraHMUecKasi XUMHS OTPaXKaroT:



c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XMMHHU B TIO3HAHWH SIBICHUH MPHUPOJABI, B (OPMUPOBAHHH MBIIUICHUS WU
KYJIbTYPbl JIMYHOCTH, ©€ (YHKIMOHATBHOW TIpPaMOTHOCTH, HEOOXOJAMMON ISl  pEIICHUs
MPAKTUYECKUX 3a/ad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBI0 U
MIPUPOIHOM CpeJie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOIOJIATAKOIINE MOHATHUSA
(XMMHYECKUI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JCKTPOHHBIC OPOUTATN aTOMOB, HOH, MOJICKYJIA,
MOJIb, MOJIAPHBIA 00BEM, BaJICHTHOCTb, D3JEKTPOOTPUIATEIILHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKas CBsA3b (KOBaJCHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAas), KpUCTAJUIMYecKas
peleérKka,  TUNBl  XUMHUYECKHMX  PEAaKLM,  pacTBOp,  DJIEKTPOIMUTHI,  HEAJIEKTPOJUTHI,
BJIEKTPOJUTHYECKAS JUCCOLMALINS, OKUCIUTENL, BOCCTAHOBUTEIIb, CKOPOCTh XMMUYECKON pEaKLUu,
XMMHUYECKOE paBHOBECHE); TEOPHUH U 3aKOHBI (TEOpHsl AJIEKTPOJIUTUYECKONW JAUCCOIMAIINH,
nepuoanueckuil 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHUs1 MacChl BELECTB, 3aKOH COXPAHEHUS
Y TIPEBpAIICHUsI SHEPTUHU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XMMHH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIUE B OCHOBE IIOHUMAHUS TPUUMHHOCTHA U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBaX, COCTaBe, IONYyYEHUU U
0€30MacHOM HCIOJIb30BAHUN BA)KHEUITUX HEOPraHWYEeCKUX BEHIECTB B OBITY M MPAKTHUECKON
JEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMCHHI BBISIBISITH XapaKTePHBIC MPU3HAKHA MOHATUN, YCTAHABIINBATH MX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUM HEOPIraHUYECKUX BEILECTB
U WX NPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW UCIOJIB30BAaTh XHUMHYECKYI0 CHUMBOJHMKY JJiIi COCTaBJICHHS
(bopMyJT BEIIECTB M YpaBHCHUI XMMHUECKHX PEaKIHii, cucTeMaTinueckyro HoMeHkatypy (IUPAC)
Y TPUBUAIbHBIE HA3BAHUS OTJECIBbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIUA ras, YrJIeKHUCIBbIA ras,
aMMHaK, ranéHasi u3BeCTh, HeraléHas U3BecTb, MUThEBas COJa, MUPUT U JPYyTHe);

c(hOpMHUPOBAHHOCTh YMEHUU OMPENENsATh BAJICHTHOCTh M CTEMEHb OKUCIEHUS XUMHUYECKHUX
9JIEMEHTOB B COCAMHEHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJIEHTHAs, MOHHAS,
METaJJIN4ecKasi, BOJOPOJAHAsA) B COEAMHEHHUSAX, THUI KPHUCTAUIMYECKOM PEMIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOIEKYJsSpHas, WOHHAs, MeTaJUIMuecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIUBATH MPUHAJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB IO
WX COCTaBy K OIpenelIEHHOMY KIacCy/TpyIIe COeNUHEHUH (TPOCThIe BEIIeCTBA — METAJUIBI U
HEMETAaIlJIbl, OKCHU/IbI, OCHOBAHMSI, KHCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PaCKpBIBATh CMBICT TIepuoanueckoro 3akona [[. . Menneneera
1 JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIHHYIO M MPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
sanemeHToB 1—4 nepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB 1. 1. Menpeneena,
UCIOJB3Yysl MOHATHS «S-, P-, (-2JEKTPOHHBIC OPOUTAINY, «IHEPIeTHUYECKHUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX JJIEMEHTOB W UX COCIMHEHUU MO MEepuoaam U
rpynnam [lepuoauyeckoit cucremsl XxuMuueckux 3ieMeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKHX BEIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOMN
CBA3M MEXKJy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIBI0 YPaBHEHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;



c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XUMHUYECKUE PEAKIHHU 10 Pa3InYHbIM
MpU3HaKaM (YUCIIy U COCTaBY PEarupyronIux BEMIECTB, TeIIOBOMY 3D (eKTy peakiunu, n3MESHESHHIO
CTETIEHEeH OKMCIICHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTau3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISITh YPABHEHHUS PEaKUUN Pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalI€HHbIE YpaBHEHHUS peaklUuid HOHHOTO OOMEHa, y4YUThIBas YCIIOBUS, NMPU KOTOPBIX STH
peakiuu UayT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, MOATBEPKIAIOIINE KAYSCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, PACIO3HABATh ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIMii HOCPECTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIHHU OT
pas3nuyYHbIX (HAKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrOo pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llatense);

c(hOPMHUPOBAHHOCTh YMECHHM XapaKTePU30BaTh XMMHUYCCKHE MPOIECCHI, JISKANTUE B OCHOBE
MPOMBIIIJICHHOTO TOJIy4€HHsS CEepPHOM KHCIOThI, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTh
npejacTaBieHuii 00 OOIMX Hay4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh yYMEHUU MPOBOJUTH BBIUUCICHHUS C HWCIOIH30BAHUEM TIOHSTHS
«MaccoBasi J0JIsl BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHUM ra30B MPU XUMUUYECKUX PEAKIIMSIX,
Macchl BeIIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce WM O0bEMY
OJIHOTO U3 YYacTBYIOLIUX B PEaKIMU BELIECTB, TEIJIOBOro 3P ¢eKTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BEIIECTB, IPEBPAILICHUS K COXPAHECHHS DHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHUU COOIOJIATh TMpaBHJIa TOJH30BAHHMS XMMHUYECKOW TOCYAOH U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUM TUIAHUPOBATH U BBINOJTHATH XUMHUYECKUM ODKCIEPUMEHT
(pa3noxeHue nepoKcuaa BOJOpoAa B MPUCYTCTBUU KaTallu3aTopa, ONpEAeIICHHE CPEAbl PACTBOPOB
BEIIECTB C TIOMOIIbI0 YHHBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3NIUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkiMK, peaKkIIMi HOHHOTO 0OMEHa, KaYeCTBEHHBIE PEeaKIMU Ha Cyib(ar-, kapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHsA, pEUIEHHWE OSKCIEePUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamnel» U «HemeTannel») B COOTBETCTBUU C MpaBWIAMH TEXHUKH O€30MacHOCTU MPHU
oOpallleHuu ¢ BelIeCTBAaMU M JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEIACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B ¢GOpMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA W
(hopMyTupPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMUYECKYH) HWH(POPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HBbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaUU, THTepHET U Ipyrux);

cOpPMUPOBAHHOCTh yYMEHUW COOJIOJATh MpaBHJIa SKOJIOTHMYECKH IIeJIeCO00pa3HOro
MOBEJIEHNUsT B OBITY W TPYAOBOW JESATEIBHOCTA B IIEJSAX COXPAHEHUS CBOETO 3J0POBBS H
OKpY’Karollled NpUPOAHOU Cpelbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA >KUBBIE OpPraHU3MbI
OTpeNeNEHHBIX BEIIECTB, MOHUMas cMbicn mokazatens [IJIK, moscHATH Ha mpuMepax crocoObI
YMEHBIIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEIOBEKA;

Uis O0y4arouuxcs C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS: YMEHHUE MPUMEHSThH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUYECKHUX SBJICHHUIA,

JUISL CJICTIBIX U CIAOOBUISAIIMX OOYYAIONIMXCS: YMEHHE UCIOIb30BaTh PelbeHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.
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