PABOYASA ITPOTPAMMA
yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

115t ooyyatromuxest 10 — 11 kimaccos



MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTebHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon o 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHLEMNTYaJbHbIC MOJIOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEp)KaHUsS, pe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. IJTHU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (DOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEIAHETO
o0rmiero oOpa3oBaHMs CPeACTBaMHU YU4EOHOTO IMpeaMeTa «XUMHs», COJepKaHUe U MOCTPOEHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHE LEIOCTHOTO MPEACTaBICHUS
00 OKpyXarolleM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KU3HU KaK70ro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaKk HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha peIIeHHe INI00ANbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro oouiero oobpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MIPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKU: CUCTEMa 3HAaHUI 0 HEOPraHMYECKOW XUMHUU (C BKIIOUEHUEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpenMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHudeckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkod XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 wm 11 KimaccoB 2ieMEHTaMH COAEP)KaHUSA, HMEIOIIHUMU
KYJBTYPOJOTHYECKH M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIE0BATENbCKUX 3ajad. B 1menom coaepkaHue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHUYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke MmpodiieM cOepeskeHus
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B muiane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YyYaromIMUXcCs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUHM, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpoOeM, MOUCKa, aHau3a U
o0paboTkn uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONbITa MPAKTUYECKOH U
HCCJIE0BATEIBCKOM I€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHUHU.

B nmpakTuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUU  COJep)KaTeIbHON
XapaKTepUCTUKU IeJiell H3y4deHHs MpeJMeTa HalpaBiIeHHEM IEePBOCTENEHHON 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMMHYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPECIICHUIO LIEIeH N3YYECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IJIABHBIMM LIEJIAMHU HU3Y4YEHHs IpeaMmeTra «XHUMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



dbopMUpOBaHHUE CUCTEMBl XMMHUYECKUX 3HAHUN KaK BaKHEHIIECW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIC MOHATHUS, (DyHIaMEHTaIbHBIC
3aKOHBI M TEOpPUM XHMHH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH
JOCTYITHBIX 00OOIIEHHI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUA O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB H
XUMHUYECKHX pPEeaKInid, HEOOXOAUMBIX il MPUOOPETCHUS YMEHUW OPHUCHTUPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B NpHUpOJEe, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

pa3sBUTHE YMEHHUH M CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT O€30M1aCHOT0 OOpaIeHHS C BELIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3y4yeHUs MperMera B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi OoOydueHus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKa OOIIc00pa30BaTEIbHOW  OpraHu3allui,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUNW U MPUMEHEHHS UX B PEANbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3M ¢ »TUM TpH HU3YYEHHHM TpeaMeTa «XUMHUS» JOMUHUPYIOIIEE 3HAYCHUE
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajgantauus OOy4YamloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OYyYaroIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaiu3a W 00padoTku uHOOpPMAIUU, HEOOXOIUMBIX [JIi TMPUOOPETCHUS] OIBITA
JeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMH, UCIIOJI30BaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a y4eOHOM U Hay4YHO-TIOMYIIpHONH WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TYMaHHUCTHMUYECKON HaNpaBIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alnbHBIX  MPOOJEM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHUsI OIBITA MCIIOIH30BAHUS MMOJYUYEHHBIX 3HAHUW U1 TIPUHSTHUS
TPAMOTHBIX PELICHUMN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueOHOM maHe cpemgHero ooOmiero oopa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yucio yacoB, OTBEAEHHBIX ISl U3yYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpazoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  wiaccupukalMu  OpraHmdyeckux  BemecTB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHE M XUMHYECKHE CBOICTBa (peakUuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTeTHYECKOro Kayuyka U pe3uHbl.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN NPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHsl, koyuiekuun «HedTe» n «Yronb», MoaennupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYEeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTpoeHue, (Gu3NYECKue u
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHHE),




IIpUMEHEHHEe. BonopoHbIe CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JlelCTBHE METAHOJIA U dTaHOJIA
Ha OpPraHu3M YeJI0BeKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
IIOJIy4YEHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3MUeCcKue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIMe I KJlacca KUCIIOT, PeaKIusl
TepudUKaNMU), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYraeBoJpl: cocTaB, KilacCU(pUKAIHs YIIIeBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHayHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXKIAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKIHsl C HOJIOM).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMsI BEIIECTB U MX MPEBpAIleHH: NpOBEACHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMojeiicTBue rauiepuHa ¢ rugpokcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), HpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHuyeckue coeauHeHusd. dDusnueckue
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUECKHE CBOICTBa O€NKOB: THUJIPOJIU3, JEHaTypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrHepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalIeHUI: HaOI0eHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHbIEC COeUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — ITOJIMMEPHU3ALUs U MOJINKOHICHCALIHS.



OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YECHHs BEUIECTB M MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOAUYHOCTh, HAONIOJCHHE, HW3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO IUTAHUS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XMMHHU

XuUMUYeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuIBl XUMHYECKON CBsI3U (KOBaJIEHTHAas
HEemnoJisipHasl U TOJspHas, MOHHas, MeTajuindyeckas). MexaHusmMbl o0Opa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMcHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkinarypa HeopraHmdeckux
BEIIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANMUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEakIUii B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMS MACChl BEIECTB, 3aKOH COXPAHCHMS U IIPEBPALLECHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3nyHbIX (akTopoB. OOpaTHUMBIC pEaKIIUH.
Xumuueckoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DnekrponuTryueckas auccoruanus. CuibHble W cladble 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

OKCNEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnui «llepuoguyeckas cucrema xumuuyeckux snemeHtoB [l U. MenpaeneeBay, u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¥ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl C UCMOJIb30BAHUEM TTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUecKHe CBOMCTBa
HEMETAJLIOB. AJIJIOTPOIHS HEMETA/UIOB (Ha IMPUMEpE KUCIopoia, cepbl, hocdopa u yriepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoandeckoin cucremMe XMMAUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢buznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJLIOB.

XVMUYEeCKHE CBOICTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kajuii, KanblMii, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHUsS BEHIECTB M WX TNPEBPAIICHUI: H3YYCHUE
KOJUIEKIIMU «MeTaibl U CIIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HAONIOJACHWE W  ONHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYeH, KaueCTBEHHBIE
peaKIny Ha KaTHOHBI METAJJIOB).

PacuérHrie 3amaun.

PacuéTel mMaccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO M3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumMun B 00€CTICUeHHH YKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOmUX HAyYHBIX TMPUHIMUIAX [POMBIIICHHOTO TONyYeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEPUANOB: BaKHEHIINE CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUalIbl IJIs DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.

XuMUsST U 3[0POBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMUU B TIOBCETHEBHOM JKU3HH.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJCIINPOBAHUE, U3MEPEHHUE, SBIICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUIl YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (GU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorus: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METAJLTYprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJIOB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NULIEBas
IPOMBIIIJICHHOCTb, (papMalleBTUYECKas MPOMBIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IIPEnapaTroB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, IEKTPOHHAS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOy4aroIIUMUCS
OporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE CpEAHEro ooOmero oOpa3oBaHMS
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOTIPEICIICHUIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPATUIUNA 0a30BOM HAyKH XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TNpeAMeTa «XUMHs» JOCTUraloTcs B E€IMHCTBE
y4eOHO M BOCIHTATEIHHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HJeajaMHd POCCHICKOTo
IPaXXJJaHCKOr0 OOLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPaBUIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaoT cPOpMUPOBAHHOCTH
ONbITa IO3HABATEIbHOM M MPAKTHYECKOW JEATENbHOCTH OOYy4arolMXCs M0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:



1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS O0YYArOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBAKCHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBWJIAX MEXIHMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHHSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUYECKOrO IMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABATCIILHBIX MOTHBOB B TMIOJIYYCHHH | IOCICAYIOIIEM aHAIN3e
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYyallid, CBS3aHHBICE C XHWMHYCCKUMHU SBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U TOCTYNKH CBOMX TOBApHUINEH C MO3HUIUN
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX MOCTYITKOB,;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 3/J0pOBOro M 0Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOOJIO/IEHNsT TIPaBHJI O€30MaCHOTO OOpAaIleHHs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS [IEHHOCTH TIPABWJ WHAWBUAYAIBHOTO M KOJUIGKTHBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUM M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJIICHUS ATKOTOJIS,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKONW JESATEIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH MPAKTUYECKUX 3a/Jad COLHAIbHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IKOJIBI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEeCcCHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 10 XUMUU;

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM eSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIWBHIYyaTbHOW TpPAaeKTOPHH OOpa30OBaHMS,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCcTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKU 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MPoOJsieM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTUKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCSIIIMX BpEI OKPYKAIOIIEW MPUPOTHON Cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHUs, 3KOJOTMYECKOM KYJIbTYphl, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpPaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTMH XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

C(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoLIeM
MHUpPE KAaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €&
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHU! YCIIOBUM YCIIEIIHOIO TPy/Aa U 3KOJOIMUECKH KOMGPOPTHOH KU3HHU KaXKJI0To YjIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMSI JUIS
aHamu3a U OOBSACHEHMs SIBICHHM OKpYXAloIero Mupa U MPOUCXOIAIIMX B HEM H3MEHEHHI,
YMEHHUsI Jie7aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (JaKTOB M MMEIOIIMUXCS JaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpobieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIMuyHBIX cdepax npodeccHoHaIbHON

JEATEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe pPe3yJbTaThl OCBOCHHUS YYEeOHOrO MpeaMeTa «XUMUs» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, TPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUSs, HCCIIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHBICe  y4eOHBIE  JIeHCTBUsA  (TMO3HaBaTejdbHBIC,  KOMMYHHUKATHBHEIC,
peryJsTHBHBIC), oOecneunBaronye (GOpMHUpPOBaHWE (PYHKIIMOHAIBLHONH TI'PaMOTHOCTH H
COLMATBHOM KOMIIETEHIIMH 00yJaroInXcsi;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  HCIOJh30BaTh  OCBOCHHBIE — MEXKIMCIUILITMHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC IEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYCOHBIMHU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:



1) 6a3oBble JJOrMYecKHUe AelCTBHS:

CaMOCTOSITENIbHO  (POPMYNMPOBaTh M aKTYaJIM3HPOBATh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATUH W yCTAHABIMBaTh HX B3aUMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTh B IIPOLIECCe MO3HAHUS, UCIOIb3YEMbIE B XUMHHU CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeIH, IPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIEHO C(hOpPMYyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHATh pa3IMYHblE METO/Abl NpH IOUCKE M OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY IpeCTaBiIeHUs WHPOPMALUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3UYecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C IPE3EHTALMEH PE3yJIbTaTOB IO3HABATEIBLHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO MCCIEIOBAHUI CBOWCTB H3y4aeMbIX BEILECTB,
peanu3alyu y4eOHOro MmpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI ITO3ULMH B X0/1€ 00CYXIeHUS U 0OMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIIATH CBOKO ITO3HABATEIBHYIO ICSITEIBHOCTD,
ompenenss e€ Ieau M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeylaraéMblii alrOpUTM JIEHCTBUH NPU BBIOJHEHWH YYEOHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX PEeIICHHUS C y4ETOM IOJIyYE€HHUS] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JEATEJBHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIECHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIUM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3adad M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKass CBsI3b, CTpyKTypHas ¢dopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIA  CKEleT,
GyHKUIMOHATBHAS TPYIMa, PaJuKail, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC NMPU3HAKH MMOHATHN, YCTAHABIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MIPEBPAILCHUN OPTaHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (GOPMYIT OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAaKLUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPAIIUM UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAMICKHOCTh H3yYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTHJICH, STWICHIVIUKOJb, TIULEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas



KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxma, [eJUIH0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. BytnepoBa ansi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa H
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, Oyramuen-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (PEHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
POIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU IPOBOJUTH BBIYUCIEHUS [0 XMMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHMS, MCIONb3YEMbIX B XHUMHUU [PU H3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HabmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIECHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C IMpPAaBHJIAMU TEXHHUKH O€30M1aCHOCTU
npu oOpallleHHH C BEIeCTBAaMU U J1JAOOpaTOPHBIM 00OpYIOBaHUEM, NPECTABIATh PE3yJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucd YpaBHEHUH COOTBETCTBYIOIUX pEAKIUl u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmaruun, UHTepHET u Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 37I0POBbI U
OKpY’Karolled MpUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [I/IK, moscHaTe Ha
npuMepax crocoObl YMEHBUICHUS] M MPEJOTBPAIICHUsS UX BPEJHOTO BO3JEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIst 0Oy4arolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL  CIIEMBbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gopmyi.
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[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMHsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XWMHUHU B TIO3HAHUM SIBJICHUN MPHPOIBI, B (HOPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pellIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS (XMMHYECKHUIl DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHCIICHMsI, XMMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeETAJUIMYecKas, BOJIOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMUMHUYECKUX  PEaKLuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON aucconanuy, nepuoaudeckuil 3akoH [J[. M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKlMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE ITOHMMAHMSI NPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30M1aCHOM HCIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTEPHbIC NMPU3HAKU MOHATUN, YCTaHABIUBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn1 BeIIeCTB M ypaBHEHMH XHUMHUYECKUX pPEaKIMH, CHUCTEMATHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpeeNsaTh BAICHTHOCTb U CTETIEHb OKHCICHUS XMMHYECKHX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYecKas), XapakTep Cpeapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJLIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. MU.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUecKux 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3Ys TOHATHUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKUX dieMeHToB /. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPXKAATh CYIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;



c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpuU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpalEHHbIE YpPaBHEHUS peakluii MOHHOIO OOMEHa, YUMTHIBAasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIUHU, MOATBEPKIAAIOININE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIHUTEIBHO-BOCCTAHOBHTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKkIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (nmpunuun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIEekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeCcTaBiIeHud 00 OOIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBHIYMCICHUS C HCIOIH30BAaHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHONICHWH Ta30B NPU XHUMHUYECKHX
peaKIusax, Macchl BEIIeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIUH BEHIECTB, TEIUIOBOTO 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHHUS XUMUYECKON MOCYAON U
1a00paTOPHBIM 000PYZAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue meEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3ama4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHMM C NpPaBWJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GopMyTUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYAOBOM NEATENBHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
ornpeAeNEéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIIECHUS UX BPEJHOTO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIst 0Oy4arolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENBbIX W CIA0OBUIAIIMX OOYYaroONIUXCs: YMEHHE HCIIOJIb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gopmyi.
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