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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMa 1O XMMHM Ha YpPOBHE CpeaHEro oO0Imero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepannun», TpedoBaHUHN K
pe3yabpTaTaM OCBOEHHUs (eaepaabHON 00pa3oBaTeNbHON MporpaMMmbl cpeaHero odmero obpazoBanus (DOIT
COOQ), nmpexacrapneHHbix B DepepanbHOM TOCYIapcTBEHHOM oOpaszoBarenbHoM ctanaapre COO, ¢ yuérom
Konnennuu mnpenogaBanus yueOHOro mpenMera «Xumusi» B o0pa3oBaTellbHBIX OpraHusanusx Poccuiickoit
denepannn, pean3yrOIUX OCHOBHBIE 00pa30oBaTeIbHbIC MPOTPAMMBbI, U OCHOBHBIX MOJIOXKeHUN «CTpaTeruu
pasBuTHs BocnuTanus B Poccuiickoit @enepanuun Ha rnepuoxa mo 2025 roga» (Pacmopsbkenue IIpaBurenbcrBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOA0B K Pa3pabOTKe MPOrpaMMEbI [0 XUMUH, K OMPEACICHUIO OOIICH CTpaTeruu 00yICHHs,
BOCIIMTAHUS U Pa3BUTHUs OOydaromuxcs cpeicTBaMu ydueOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha
0a30BOM ypOBHE cocCTaBWIM KoHIenTyanbHbie monoxeruss ®T'OC COO o B3auMOOOYyCIOBICHHOCTH IICIIEH,
CoJlepKaHus, pe3yIbTaToB 00yueHus U TPeOOBAHUN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHME, IIOJy4aeMOE€ BBITYCKHHKaMH 00mIeo0pa3oBaTeNbHON  OpraHu3aluy,
ABIIIETCS. HEOTHEMIIEMOM 4YacThi0 UX 00pazoBaHHOCTU. OHO CIYXKHUT 3aBEpIIAIONIMM 3TAllOM pealu3aluyd Ha
COOTBETCTBYIOILIEM €MY 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, NPUCYIIUX LIEOCTHON CUCTEME XMMHUECKOTO
o0pa3oBaHus. JTH IIEHHOCTH KacalOTCs MO3HAHUS 3aKOHOB MIPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U 0011
KYJIbTYpPbI YEJIOBEKA, a TaKXKe AKOJIOIMUEeCKH OOOCHOBAHHOIO OTHOIIEHMSI K CBOEMY 3/I0pPOBBIO U MPHUPOAHOMN
cpene. Peanmusyercss xumuueckoe oOpa3oBaHHE OOy4arolIMXcs Ha YpOBHE cCpeaHero oodiero oOpa3zoBaHUs
CpEICTBAMHU y4yeOHOIo mnpeaMera «XuUMUs», COAEpKaHUE U IOCTPOECHUE KOTOPOrO OINpEAEeHbl B Iporpamme
[0 XMUMHUH € YIETOM CHEIU(PHUKH HAYKW XUMHUH, €€ 3HAYCHHUS B TIO3HAHUH NPUPOIBI U B MaTEPHATIBHOMN KU3ZHU
olmiecTBa, a Takke ¢ Y4€ToM OOIUX IleNied W MPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1miero oopazoBanus B Poccuiickoit depepannu.

XUMHUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJb B COBPEMEHHOM IMBUIIN3ALINH,
B CO3JIaHWU HOBOHW 0a3bl MaTepHaabHON KynbTyphl. OHAa BHOCHT CBOHM BKJIaJ B (hOpMHUpOBaHME PAIMOHATIBHOTO
HAyYHOTO MBIIUICHHUS, B CO3JaHUE IEJIOCTHOTO MPEACTABICHUS OO0 OKPYXKAIOUIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTopoe (opMmupyeTcs B XMMUM Ha OCHOBE IOHMMAHHS BEIIECTBEHHOI'O COCTaBa
OKPY’KAIOIIEero MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHHMEM BEIIECTB, MX CBOWCTBAMU M BO3MO>KHBIMHU
o0jacTsMH IPUMEHEHHUS.

TecHo B3aUMOJIEHCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMM, XUMHUSl CTajla HEOTHEMIIEMOH YacThiO
MHUPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TpPyZAa M JKU3HU KaXJ0Tro YjeHa oOliecTsa.
CoBpemeHHass XUMHSI KaKk HayKa co3ujaTelibHas, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha pELICHHE
r7100aNnbHBIX MPOOJEM YCTOHYMBOTO Ppa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MHUILEBOMH,
9KOJIOTMYECKOM 0€30MacCHOCTU U OXPaHBbI 3/10POBbSL.

B coorBercTBHM ¢ OOmMMMH LENSIMH W HPUHIUIIAMU CPEJHETO OOLIero oOpa3oBaHMs COJAEpIKaHUE
npeamera «Xumuss» (10-11 kmaccel, 0a30BbIi ypOBEHb W3YUCHHsI) OPUCHTHUPOBAHO MPEHMYIIECCTBEHHO Ha
OOIIEKYIbTYpHYIO TOATOTOBKY OOY4YaroLIMXCs, HEOOXOIUMYI0 UM Uil BBIPAaOOTKHM MHPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIEIIHOIO BKIIOUEHHUS B )KU3Hb COLMYMA, IPOAOHKEHNUs 00pa30BaHuUsl B PA3JIMYHBIX O0JIACTSX,
HE CBA3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMy npeamera «XuMus» IBISI0TCsS 6a30Bble Kypchl — «Oprannyeckas xumus» u «Oomas
U HEOpraHuyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOif
HayKH: CHUCTEMa 3HAaHUM [0 HEOPraHWYeCKOM XMMMU (C BKJIIOYEHHEM 3HaHUM U3 0Oled XUMHH) U
opranudeckoil xumuu. POpMHpOBaHUE JaHHOW CHCTEMbl 3HAHUN NpPU H3y4EHHH MpeaMmera oOecreyrBaeT
BO3MOXHOCTh PACCMOTPEHMS BCEr0 MHOr00Opa3usi BELIECTB Ha OCHOBE OOIIMX TMOHSTHUMN, 3aKOHOB U TEOpUil
XUMUH.

Crtpykrypa comepkaHus KypcoB — «Opranudeckas Xxumus» u «OOmas U HeoOpraHW4YecKas XUMHUS»
chopMUpOBaHa B IporpaMMe 10 XMMHUU Ha OCHOBE CUCTEMHOIO MOJXOJa K U3y4eHHIO Y4eOHOro Marepuaia u
00yCJIOBJI€Ha MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHHHM Ha OINpPENEIEHHBIX TEOPETHUECKHX YPOBHSX.
Tak, B Kypce opraHu4eckoil XMMUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHUS
OpPraHMYECKUX COEIMHEHMH, a TakXKe Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTaBICHUH O
cTpoeHuu BenlecTB. CBeeHUS 00 N3ydyaeMbIX B Kypce BEIIECTBax JAIOTCS B Pa3BUTHHU — OT YIJIIEBOJOPOAOB /10
CJIO)KHBIX OWOJIOTMYECKM AaKTHBHBIX COEAMHEHHH. B Kypce opraHuueckodl XHWMHUHU TOJy4alOT pa3BUTHE
chopMupoBaHHBIE HAa YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUsS TIE€pPBOHAYAIBHBIE TIPEICTABICHUS O
XMMHUYECKON CBSI3M, KIACCU()MKALMOHHBIX TpH3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHUS, O XUMUYECKOM peaKInu.

[Ton HOBBIM yryiom 3peHus B mpeaMere «XuUMHUS» 0a30BOr0 YPOBHS pacCMaTpUBAETCs M3YUYEHHBIN Ha
YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsI TEOPETHYECKHM Marepuand U (AaKTOJOTHYECKUE CBEACHUS O



BEIIECTBAX M XHMMHYecKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudyecKas XUMHI»
oOy4JaromuMcsi  IPEJOCTaBIsAETCS BO3MOXKHOCTH ~ OCO3HaTh 3HAUEHHWE MEPUOAMYECKOTO 3aKOHa C
O0IIETEOPETUYECKUX M METOJOJOTHUECKUX MO3UIMHA, TIyOKe MOHATh MCTOPUYECKOE HM3MEHEHHE (DYHKITH
ATOTO 3aKOHA — OT 0000MIaroIIeH T0 OOBICHSIONICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHU O BAXKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH, a
TaK)K€ O XUMUYECKHUX PEAKIMAX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKaHUs JomoHseTcsa B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJAEPKAaHUs, UMEIOIIUMH KYJIbTYPOJIOTMYECKUI U MPUKIAJIHON XapakTep. OTH 3HaHUS
CHOCOOCTBYIOT HOHUMAaHHIO B3aMMOCBSI3M XUMHUH C JPYTUMH HaAyKaMH, PAaCKpPBIBAIOT €€ pOjb B MO3HABATEIHHON
U MPAKTUYECKON JEeSTENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHs K IPOLIECCY TBOPYECTBA B
o0nacT TEOPUM U NPAKTHUUECKUX MPUWIOKEHUM XHMHMH, IIOMOTalOT BBIIIYCKHUKY OpPUEHTHPOBAThCS B
OOLIECTBEHHO W JHUYHOCTHO 3HAUMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMHUEH, KPUTHUUYECKH OCMBICIUBAThH
UH(POPMALIMIO U IPUMEHATH €€ IS TOTOJIHEHUS 3HAaHUH, pEIIeHUs] MHTEIUICKTYaIbHbIX U 9KCIIEPUMEHTAIBHBIX
UCCJIEIOBATENbCKUX 3a/1ad. B menom conepikanue y4eOHOTo npeamera «XHUMHUS» JTaHHOTO YPOBHS M3y4YCHUS
OPUEHTHPOBAHO Ha (OPMHPOBAHWE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOM OCHOBBI JUIS TOHHMAaHUS
bunocopckux uAe, TakUX Kak: MaTepuajbHOE €IWHCTBO HEOPraHHMYECKOro M OpPraHMYecKOro MHpa,
00yCJIOBJIECHHOCTh CBOMCTB BEIIECTB UX COCTaBOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUN IYTEM
OKCIEPUMEHTA M PEIICHHs] MPOTUBOPEUMH MEXAYy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH IPEANOCHUIKAMH,
OCO3HaHUE POJIM XUMHUU B PEIICHUH IKOJIIOTUYECKUX MPoOIieM, a Takke MpobiemM cOepekeHHs] YHEPreTHUECKUX
PECYpCOB, ChIpbsl, CO3/1aHNS HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B nmnnane pemeHus 3agad  BOCHUTAHUS, PAa3BUTUS U COLNUANM3AIMHU OOYYAlONIMXCA TMPUHSTHIC
IPOrpaMMOM M0 XMMHH IMOAXO0JbI K ONPEIEIICHUIO COJAEPKAaHUS M MOCTPOCHUS IpeIMeTa MpeayCcMaTpUBaIOT
dbopMUpOBaHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, MMEIOIUMX 0a30BOE 3HAYEHHE JUISl Pa3jIMYHBIX BUIOB
NESATENIbHOCTH: pElIeHUs NpoOyieM, MOuCKa, aHaiu3a U oO0pabOTKM HHPOpMAnUU, HEOOXOIUMBIX IS
NPUOOPETEHUST OMbITa MPAKTHUYECKON M HCCIIEN0BATENbCKON eATeIbHOCTH, 3aHMMAIOIIeld Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B mpakTtuke npernojgaBaHusi XMMHM KaKk Ha YPOBHE OCHOBHOT'O oOIIero oOpa3oBaHMsl, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHHs, MPH OMPENCIICHUU COACPKATENbHON XapaKTepUCTHKU LeNell H3ydeHUs
npeMeTa HaIlpaBlICHHEM IEPBOCTENICHHON 3HAYMMOCTH TPAAMLIMOHHO NpPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKON JETEIIbHOCTH YEeTIOBEKa U KakK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJabTypbl. C METOJUYECKONH TOUKU 3PEHUS TaKOW MOJAXOJ K ONPEIEICHUIO
LeJIel N3YYEHHUs ITPEIMETA SBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo 1aHHOH TOYKE 3peHMsI TJIABHBIMM LEJIIMU U3y4eHUs NpeaMeTa «XHUMHUsS» Ha 0a30BOM ypOBHE
(10 —11 x7.) sBASITOTCA:

e (opMHUpOBaHME CUCTEMbl XMMHUYECKMX 3HAHMM Kak BaKHEHIIEHW COCTaBIAIOIIEH €CTeCTBEHHO-
HAayYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOM JIeXKAT KIHOYEBbIE MOHATHSA, PyHIaMEHTAIbHbIE 3aKOHbI U TEOPUU
XUMHH, OCBOEHHME S3blKa HAayKH, YCBOGHME M TIOHUMaHME CYIIHOCTH JOCTYNHBIX 0000meHni
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIECTB U XUMUYECKUX
peakuuid, HeoOXOAMMBIX JUIs NPUOOPETEHHs] YMEHUIl OpUEHTHPOBATHCS B MHpPE BEIIECTB M XUMHUYECKHX
SABJICHUM, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U IIOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CHOCOOOB JESATENbHOCTH, CBA3aHHBIX C HaONIOJEHHEM U OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHUEM ITPaBUIl 0€30MacHOro 00paIeHNs C BeIECTBAMHU.

Hapsny ¢ atum, conepskarenbHasi XapaKTepUCTHKA 1IeJiel U 3a/1a4 U3Y4YEeHUs IIpeMeTa B IporpaMme 1o
XUMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU NPHOPUTETAMU B CUCTEME CPEIHEro OOIIEero
oOpazoBanusi. CeroJHs B NMpenoJaBaHUU XUMHH B OOJbIIEH CTENEHH OTHAETCS MPEANOYTEHHE MPaKTHUYECKON
KOMIIOHEHTE COJlepXaHusl 00y4eHUs, OPUEHTUPOBAHHONW Ha MOJTOTOBKY BBITYCKHHKA 00111€00pa3zoBaTelIbHOMN
OpraHu3alliy, BIAJICIONIEr0 He HaOOpOM 3HAHUH, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHMSIMH aKTHUBHOTO IMOJIyYE€HUS 3HAHUN U MPUMEHEHHUS UX B PEAIbHOM JKU3HU JUIsSl PEIICHUs MPAKTHUYECKUX
3az1ad.

B cBsi3u ¢ 3TUM npu W3ydeHHH MpeaMera «XHMHSI» JOMUHHUpPYIOLEe 3HAaYeHHE MPUOOPETaloT Takue
LIEJIM U 33J]a4H, KaK:

ajanrtanus oOydalooluxcsi K YCJIOBHSM JMHAMUYHO pa3BUBAOIIErocs Mupa, (popmMupoBaHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K €CaMOOOPa30BAHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY
NPUHITUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUSX, CBS3aHHBIX C BELIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYAIONMIUXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN), WMMEIOIINX
YHHMBEpPCAJIbHOE 3HAUCHHUE NJISl Pa3IMYHBIX BHUAOB JEATEIbHOCTH: pEIICHUs MpodiieM, MOHCKa, aHalu3a U



00paboTku HH(POPMAINH, HEOOXOIUMBIX IJIsi IPHOOPETEHUS OMNBITA AESTEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B MTO3HAHUU XUMHH, a TaKXkKe JJI OLEHKU C MO3UIMI AKOJIOIHYECKO Oe30MacHOCTH XapaKTepa BIUSHUS
BEILECTB U XUMUYECKUX MIPOLIECCOB HA OPTraHU3M UYEJIOBEKA U MPUPOIHYIO CPENLY;

pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB, HHTEIJIEKTYyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEN
00y4aromuxcsi: CIIOCOOHOCTH CaMOCTOSITEIbHO NMPHOOpPETaTh HOBBIC 3HAHUS 1O XMMHU B COOTBETCTBUU C
KU3HEHHBIMH TMOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJOTHHU JJIs MOWCKA U
aHaJIM3a y4eOHOM U HAyYHO-TIONYJISIPHON MH(POPMAIIUN XUMUYECKOTO COIEPIKAHMUS;

dbopmupoBaHHE U pPa3BUTHE Yy OOYYalOIMXCS AaCCOIMATUBHOTO ¥ JIOTHUYECKOTO MBIIUICHUS,
HAOJI0IaTEIBHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpPbIe OCOOEHHO HEOOXOJUMBbI, B YACTHOCTH, IPHU
MJIAHUPOBAHUM U MPOBEJCHUU XUMHYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHKE y 00Oydaromuxcs yOe:KIEHHOCTH B T'YMaHUCTUYECKON HAlpaBICHHOCTU XUMUH, €€ BaKHOU
POJH B pelIeHHH II00aNbHBIX MPoOIeM palMoOHAIBLHOTO MPUPOAOIOIH30BAHUS, MTOTIOTHEHUS SHEPreTUYECKIX
PECYpPCOB M COXpPaHEHHUS MPUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS K
OPHUPOJIC U CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETCHHUS OIBbITA HCIONB30BAHMS TOMYYCHHBIX 3HAHUW IS
INPUHSITUS TPAMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C XUMUYECKIUMHU SIBJIICHUSMHU.

B y4yeOnoMm mutane cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XHUMHUs» 0a30BOTO YpOBHS BXOJHT B
COCTaB MpenMeTHOH obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHIY.

OOmiee 4yuClIO 4YacoB, OTBENEHHBIX ISl WM3YYEHHUS XMMHUU, Ha 0a30BOM YPOBHE CpPETHEro OOIero
obpasoBanusi, coctasisier 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henemnto), B 11 kimacce — 34 ygaca (1 yac B
HEJIEIIO).

COIEPKAHUE OBYYEHUS

10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMUH

[Ipeamer opranuveckoil XUMHUHU: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAUYCHHE B TOJYYCHHH HOBBIX
BEIIECTB M MarepHalioB. Teopusi CTpOeHUs oOpraHuyeckux coenuHeHuit A. M. BbyrtnepoBa, e€ OCHOBHBIE
nosiockeHust. CTpyKTypHBIE (OPMYJIBI OPraHWMYECKHUX BemIecTB. I'omMororus, n3oMepus. XUMHUECKas CBS3b B
OPTraHUYECKUX COCIMHECHHIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kiaccuukanuyu OpraHudeckux BemecTB. HoMeHknatypa opraHu4eckux coeIMHEeHUN
(cucremaTnyeckasi) ¥ TPUBHAIBHBIC Ha3BaHUS BAXKHEUIIIUX MPEICTaBUTENICH KJIACCOB OPTaHUYECKHUX BEIIECTB.

DKcrepuMeHTAIbHBIE METOJbl M3YUEHHUs BEIIeCTB M WX MpEeBpallleHUuN: O3HAKOMIIEHHE C oOpaslaMu
OpraHMYECKUX BEUIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHUYECKHX BELIECTB,
HAOMIO/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BELIECTB MPHU
HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPCHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUN psAA. MeTaH M 3TaH — MPOCTEHINHNE MPEICTaBUTEIN
aNKaHOB: (PU3UYECKHEe U XMMHUUYECKHE CBOMCTBA (peaklMM 3aMEeUIeHHs W TOpPEHHs), HaXOXJICHHUE B MPUPOJIE,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH psil. DTUIIEH U MPOMUIIEH — IPOCTEHIINE MTPEICTaBUTENN
aNKeHOB: (U3NYECKHME W XMUMHUYECKHE CBONCTBA (peakiWH TUIPUPOBAHMS, TaIOTC€HHUPOBAHUS, THUIApATaIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH ), TIOJyYeHHEe U TPUMEHEHHE.

Anxaguensl: OyrtamueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BaKHEHIINEe XMMHUYECKHWE CBOWCTBA
(peakuus nonuMepusanun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psA. AUETHIIEH — MPOCTEHIIHiA
MIPEICTaBUTENh AJKMHOB: COCTaB, CTpOeHHe, GU3MYECKHEe U XUMHUYECKHE CBOMCTBA (pEakiMH THUIAPUPOBAHUS,
raJIoTeHUPOBAHUS, THIPATAlUN, TOPEHHUS ), TIOTYICHHE U IPUMEHEHUE.

Apenbl. ben3on: coctas, cTpoeHue, pU3NYECKre 1 XUMUYECKHE CBOMCTBA (PEaKIMH TaJOTeHUPOBAHUS U
HUTPOBAHUS), TIOTY4YEHUE U MpUMEHEHHe. Toayon: cocmas, cmpoenue, usuueckue u Xumuyeckue ceocmaed
(peakyuu 2ano2eHUpoO8aHUsl U HUMPOBAHUSA), NOJyUeHue U npumeHneHue. TOKCUYHOCTh apeHOB. | eHeTHueckas
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, TPUHAICKAIIUMHU K Pa3INYHBIM KJIacCaM.

[IpupoaHble UCTOYHUKH YTIeBOIOPOAOB. [IpupoaHselii ra3 u nonytHeie HedTsHbIe Ta3el. HedTh u eé
npoucxoxjaeHne. CrocoObl mnepepadoTku He(PTH: IMEpPeroHKa, KPEeKUHI (TepMUYECKUH, KaTaTUTHYECKUM),
nuponu3. [IpoaykTer nepepaboTku HEPTH, UX MPUMEHEHHE B IPOMBIIIIIEHHOCTH U B ObITY. KamMeHHbI# yronb u
MPOIYKTHI €ro nepepadoTKH.

DKCTepuMEHTAIbHBIE METOJbl M3YyUEHHUsl BEIIECTB M MX IMPEBpAIllEHUN: O3HAKOMJICHHE C oOpa3lamu
IJIACTMAcCC, KaydyKOB U pe3uHbl, KoJutekuu «He@Tb» u «Yronp», MoeaMpoBaHUE MOJIEKYIT YTITIEBOAOPOI0B U
TaJIOTeHOTPOU3BOHBIX, TPOBEICHUE MPAKTUYECKON PAOOTHI: MOTYICHUE YTHIICHA ¥ U3yYEHUE €T0 CBONCTB.




Pacuérnsle 3anaun.

Bbruuciienus no ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOIO BEIECTBA
WIA TPOAYKTa pEeakiUH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX BELIECTB WM
MIPOJIYKTOB PEAKIIHH ).

Kucnopoacoaepxamme oprannyeckne coeANHEHUs!

[IpenenpHble OJHOATOMHBIE CHUPTHL. METAaHOJI M OSTAHON: CTPOCHHE, (U3UYECKHE M XUMHUYECKHE
CBOMCTBA (peaklUM C aKTUBHBIMU METaJulaMH, raJlor€éHOBOJOpPO/JaMH, rOpeHue), npumeHenue. Bogopoansie
CBS3U MEXAY MOJIEKYJIAMH CIIUPTOB. JleCTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIMPTHI. DTUJIEHIIIMKOIb U INIMLEPUH: CTPOEHUE, (PU3HUECKUEe U XUMUUYECKUE CBOMCTBA
(B3auMOJIeHiCTBUE CO IIEJOYHBIMM METaJJIaMHU, KAU€CTBEHHAsl PEAKIMs Ha MHOTOAaTOMHBbIE clupThl). JleiicTBue
Ha OpraHusM uenoseka. [IpuMeHeHne runeprHa u 3THIICHTIIMKOJIA.

@deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHMUYecKHe CcBoicTBa. TokcuuHOCTh (heHoma.
[Tpumenenue penomna.

Anbneruasl U kemoHsl. DopManbaeru, aneTalnbIeTu: CTpoeHHe, GU3NIECKUe U XUMUYECKHUE CBOHCTBA
(peakMy OKUCICHHS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIIMHN), T0JIyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpeJelibHble KapOOHOBBbIE KUCIOTHL. MypaBbHHAas M YKCyCHas KHUCJIOTBI: CTPOEHHE,
¢u3uueckue M XMMHUYECKHE CBOWMCTBA (CBOWCTBA, OOIIME JUIS KJacca KUCIOT, PEeaKkuus >TepH(HKaINn),
nojgy4yeHue M npumenenue. CreapuHOBas U OJICMHOBAs KHUCJIOTHI KaK IMPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AEHCTBUE.

Crnoxsble 3(upbl Kak NpPOU3BOJAHBbIE KapOOHOBBIX KUCJIOT. ['maponus ciuoxHbIX 3¢upoB. XKupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYraeBojpl: cocTaB, KiIacCU(PUKAIMA YIIIEeBOAOB (MOHO-, IU- U MOJIMcaxapu/sl). [toko3a — npocreimuit
MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHE C
ruzpokcuaoM Meau(ll), okucnenne aMmMHadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoxeHue
TJIFOKO3bI), HAXOX/EHHWE B MPHUPOJE, MPUMEHEHUE, Onosornueckas poib. @otocunre3. Opykro3a KaKk U30MeEp
TJIFOKO3BI.

Kpaxmai u nemironosa kak npupossle noiauMmepsl. CTpoeHue kpaxmaina U LeJuIroo3bl. Pusndeckue u
XUMHUYECKHE CBOMCTBA KpaxMmaia (TUIpOoJIn3, KaYeCTBEHHAs PEAKIUs C HUOAO0M).

OKcIepUMEHTAJIbHbIE METO/bl U3YyYCHMs BEILECTB M UX IpEeBpAlleHUil: NpoBeleHue, HaOI0JeHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: FOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKIUU OAHOATOMHBIX CIIMPTOB
(oxucnenue »staHona oxcuaoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOACWCTBUE TJIHUIEPUHA C
ruapokcuaoM meau(ll)), anpaernoB (OKucCiIeHHEe aMMHauYHbIM pacTBOpoM okcuja cepedpa(l) u rugpokcuiom
menu(Il), B3ammopeilicTBue Kpaxmana ¢ HOAOM), NPOBEACHHME MPAKTHUECKOW pabOThl: CBOICTBa pacTBOpa
YKCYCHOM KHCITOTHI.

PacuérHble 3anaun.

Bbrunciienus mo ypaBHEHHIO XUMHUECKOW peakiuu (Macchl, 00b&Ma, KOJTUYECTBA UCXOIHOTO BEIIECTBa
WIM TIPOJYKTa pPEaKIMM IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEIECTB WM
IPOAYKTOB PEAKIINN).

A3oTcoaepikalue OpraHu4ecKue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk amM(oTepHble OopraHuueckue coenuHeHus. dusnueckre U XUMHUYECKUE CBOMCTBA
aMUHOKHCJIOT (Ha IpHUMepe IMHIMHA). bruonorndyeckoe 3HaueHNe aMUHOKUCIOT. [lenTubl.

benkn kak npuponHBIE BBICOKOMOJIEKYJISIpHBIE coelnMHEHus. llepBuuHas, BTOpHYHAs M TpPETHYHAs
CTpYKTypa 0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, I€HATypalysl, KaUeCTBEHHbIE peaK[uy Ha OeNKH.

OKcIepUMEHTaIbHbIE METOJbl M3YyYeHMs BEIIECTB M UX IMpEeBpallleHHi: HaOJII0JeHHWe M OIMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus O€JIKOB NPU HarpeBaHUM, IBETHbIE PEAKIINH OEIIKOB.

BbicokomosiekysipHble coeJUHEeHUs

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSPHBIX COECIUHEHWI: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BE€HO, CTEIEHb IMOJMMEpPHU3AlNM, CpenHsIs MOJeKyisipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUs U ITOJIMKOHICHCAIHs.

DKcriepuMEHTANIbHbIE METOJbl M3YyYEHUsSl BEIECTB U HMX IpEeBpallleHui: O3HaKOMJIEHHE C oOpa3uamu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeaIMETHBIX CBA3€M NpU M3ydyeHUM opraHvueckol xumuu B 10 kmacce
OCYIIIECTBIISIETCS 4Ye€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TMOHATUN, TaK M MOHSITHH,
SIBJIFOILMXCS] CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OOue ecTecTBEHHO-HAYYHBIE TOHATHS: SBJICHHE, HAYYHBIA (aKkT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAJIM3,
CHHTE3, KJaccu(uKaus, NepuoAnIHOCTb, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOECITUPOBAHHE.



®duznka: mMaTtepusi, JHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKysa, YHEPreTUYECKUI YpOBEHb, BEIIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHME BELIECTBa, (PU3NUECKe BETUYMHBI H €UHUIIBI UX U3MEPEHUS.

Bbuonorus: xierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHusMe, (poToCHHTE3, OMOIOrMYECKH
aKTHBHBIC BelIecTBa (OCIKU, YIIEBOABI, KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: NMILEBbIE NPOAYKTHI, OCHOBbl PpAallMOHAJIBHOTO IUTAHMS, MOIOLIUME CPEJCTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE MpenapaThbl, MATEPUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHUH

XUMHYECKUH 3JeMeHT. AToM. Sapo aroma, HW30TOMbl. DJIEKTPOHHAS 000J0YKa. DHEPreTHYECKHE
YPOBHH, TIOAYPOBHU. ATOMHBIE OpOUTaNH, S-, -, d- 3neMeHTsl. OCOOEHHOCTH paclpeneeHus JIEKTPOHOB 0
OpOUTANIIM B aTOMaXx JIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIIEKTPOHHASA KOH(UTYpAIIHs aTOMOB.

Ilepuoanueckuii 3axoH u Ilepuonnueckas cucrema xumudeckux snemeHToB Jl. . Menneneesa. Casi3b
nepuoanyeckoro 3akoHa u Ilepumonnueckoir cuctemsl xumuyeckux »sieMeHToB [, WM. MenneneeBa c¢
COBPEMEHHOU Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
o0pa3yeMbIX UMU MIPOCTBIX U CJIOXKHBIX BELIECTB 110 I'PYyNIaM U NeproJaM. 3HaYCHUE NEPUOAUUECKOT0 3aKOHa
B Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XHMMMUYECKas CBS3b. BUIbl XMMHMUYECKOH CBs3M (KOBaJE€HTHas HENOJSpHas U
noJIsipHasi, MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHusl KOBAJCHTHON XUMUYECKOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLenTopHbI). BogoponHas cBsa3b. BaneHTHOCTh. DiekTpooTpunarenbHOCTh. CTENEHb OKUCIIECHUS.
HoHbl: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIpHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
TUnbl KPUCTATUTHYECKUX PEHIETOK. 3aBHCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAILTUYECKON PEIIETKH.

[TonsTue o gucnepcHbIX cucreMax. McTuHHbBIE M KOJIJIOWIHBIE pacTBOpbl. MaccoBast 10J1 BEILECTBA B
pacTBope.

Knaccudukanus HeopraHumueckux coeauHeHWH. HoMeHknaTypa  HEOpraHMYeCKHX  BEIIECTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BELIECTB, IPUHAJIEKALINX K Pa3IMUYHBIM KJlaccaM.

Xumuyeckas peaknus. Kinaccupukanuss XUMUYECKHX pEaKIUil B HEOPraHWYECKOW U OpraHMYecKoi
XUMHUH. 3aKOH COXPAHEHMs] MAcChl BEILECTB, 3aKOH COXPAHEHHUS U NPEBPAIIECHUS SHEPrUU NMPU XUMHUUYECKUX
peakumsX.

CkopocTh peakiyu, €€ 3aBUCHUMOCTh OT pazaudHbIX (hakTopoB. OOpaTuMble peakuuu. XHUMHUYECKOe
paBHOBecue. PakTOPhI, BIUAIOIINE HA COCTOSTHUE XUMUYeCcKOro paBHoBecus. [Tpunnun Jle IlaTense.

Onexktponutuueckas auccouuanus. CunbHble M ciadble 37eKTpoiauThl. Cpena BOAHBIX pPacTBOPOB
BEILECTB: KUCasl, HEUTpaabHas, IIeJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCliepUMEHTAJIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M MX INPEBpAIlCHUN: JEMOHCTpauus TaOIuiy
«[lepnonnueckas cuctema XuMuueckux aeMeHToB J[. . MenneneeBa», nzydeHne Mozeneil KpUCTAIUITMUECKUX
pemérok, HaOII0eHHEe U ONKCAaHUE JIEMOHCTPALMOHHBIX U JIAOOPAaTOPHBIX ONBITOB (pa3joKeHUE MEepPOKCHIa
BOZOpPOJAa B IPUCYTCTBUM KaTalnM3aTropa, ONPEIEJIIEHHE CpEeNbl pPACTBOPOB BEIIECTB C  IIOMOIIBIO
YHHMBEpPCAJIbHOIO HMHJMKATOpPA, PEaKIMd HMOHHOrO OOMEHa), MpOBEACHHUE INPAKTUYECKOW paboThl «BnusHue
pa3INyYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peaKInm».

Pacuérneble 3anaun.

PacuéTtel mo ypaBHEHHMSIM XMMUYECKUX PEAKLUN, B TOM YUCIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C
UCIIOJIb30BaHUEM TOHATHUS «MACCOBAas J0JIsI BEIIECTBa».

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenue HemeramioB B Ilepumonnueckol cucreMe Xumudeckux siaeMeHToB J[. M.
MemnieneeBa 1 0OCOOEHHOCTH CTpOeHUs aToMOB. Du3nyeckre CBOWCTBA HEMETAJIOB. AJUIOTPOINS HEMETAIIOB
(Ha mpuMepe Kuciaopoa, cepsl, pocdopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3ora, (docdopa, yriepoma u
KPEMHHS) U UX COETUHEHUH (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOJHBIX COCTUHEHUH ).

[IpuMeHeHne Ba)KHENIINX HEMETAINIOB U X COCUHEHUM.

Meraubl. Ilonoxkenue wetamioB B llepuoamyeckoin cucreme xumuueckux osnementos [l WM.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue Qusnueckue
cBoicTBa MeTa/uioB. CIulaBbl METAJJIOB. DNEKTPOXUMUUYECKHUH psiJl HAIPSHKEHUH METaJJIOB.

XWMHYECKHE CBOMCTBA BAKHEHIIMX METa/UIOB (HATPHH, KaJWi, KaJbIUWA, MarHui, aJlOMUHHUH, [IHHK,
XPOM, JK€JI€30, ME/Ib) U UX COETUHEHUH.



Oo6mue cnocoObl moMydeHus MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YYECHUS BEUIECTB U UX MPEBPAILCHHI: N3yUYEeHHE KOJUIEKIIMU «MeTauibl
U CIUIaBBI», OOpa3l0OB HEMETA/UIOB, pEUICHHE OSKCICPUMEHTAIBHBIX 3a]a4, HaOJNIOJICHUE W OIHCaHUE
JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCH 1A ATIOMHHHUS C PACTBOPAMH KHUCIIOT
U 1IeJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnsie 3amaun.

Pacuérel maccel BemecTBa Mk 00bEMa Tra30B MO U3BECTHOMY KOJHMYECTBY BEIIIECTBA, MacCe WM 00BbEMY
OJIHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuE€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
pEeaKIru, €CJId OJJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B oOecriedeHUH SKOJOTUYECKOM, YHEPTeTUUECKOW M THIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [IoHsATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 06 0OIMMX HAYYHBIX MPUHIIAIIAX TPOMBIIIUICHHOTO IMOJYyYEHUs BAXKHEHUIIIUX BEIIECTB.

UYenoBek B MUpE BEILIECTB U MATEPUATIOB: BAaKHEHIINE CTPOUTENIbHBIE MAaTepUajbl, KOHCTPYKIIHOHHBIC
MaTepualibl, Kpacku, CTEKJIO, KepaMHKa, MaTepualibl JJIsi SJICKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKUE M
MUHEpalIbHbIE YA0OPEHUSI.

Xumusi ¥ 370pOBbE YEJIOBEKA: MpPaBHJIa HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUiia
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIe CBSI3U.

Peanuzamnust MeXnpeaMETHBIX CBS3€i MpU U3ydeHUU oOuiell u HeopraHumueckod xumuu B 11 kiacce
OCYIIECTBIISIETCA 4Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTHH, TaK W TIOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TOHATHS: HAy4YHBIA (aKT, TUINOTE3a, 3aKOH, TCOPHS, aHAIHM3, CHUHTE3,
KJaccuuKanusi, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPCHHE, SBICHHE.

dusnka: Matepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTD,
MOJIEKYJIa, YHEPreTHUECKU YpOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKUE
BEJIMYUHBI U €IMHUIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opranusm, 3KocucreMa, omocdepa, Makpo- ¥ MHUKPOIJIEMEHTBI, BATAMHHBI, 0OMEH
BEILIECTB B OpraHUu3Me.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHoNorKs: XUMHUYECKasi TPOMBIIUIEHHOCTb, METAJUTYPIHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX MaTEpUAJIOB,
CEIBCKOXO035MCTBEHHOE MPOU3BOJACTBO, IMHUINEBAsI MPOMBIIIJIEHHOCTD, (papMalieBTUYEeCKass MPOMBIIUICHHOCTD,
MIPOU3BOJCTBO KOCMETUYECKHUX IpPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANOB, 3JIEKTPOHHAas
MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHUH.

I[INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS OOYyYaroIIMMHUCS MPOrpaMMm
cpenHero obmiero oopazoBaHus (JIMYHOCTHBIM, METANpeAMETHBIM M IpeAMETHbIM). HayuHo-meroanueckoi
OCHOBOHM Il pa3pabOTKU IUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHUS MPOrpaMM CpeIHEero ooOmero oOpa3oBaHUS
ABJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX DPE3YyJIbTaTOB
OCBOCHMs Ipeamera «XUMHUS» Ha YpPOBHE CpegHero oOmero oOpa3oBaHUS BbIAEICHBI CIENYIOIINE
COCTaBIIAIOLINE:

OCO3HaHHE O0YYaIOUIMMUCS POCCUMCKON TpakIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEIENICHHIO;

HaJIMuMe MOTUBALIUU K 00Yy4EHHIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TpaJuLuil 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYy4aroIIMXcs PYKOBOACTBOBATHCS B CBOEH N€ATEIbHOCTH I[€HHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, NPUCYILUMH LIEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMs;

HaJM4Yue TPABOCO3HAHUSA HKOJIOTMYECKOM KYIbTYphl M CIOCOOHOCTHM CTaBUTh LEIHM U CTPOUTH
KU3HEHHBIE TUTaHBI.

JINYHOCTHBIE pEe3yNbTaThl OCBOCHUs MpeaMmera «XHMHUSA» [OCTUTAIOTCS B E€AMHCTBE Y4eOHOH U
BOCIIMTATEIbHOW JEATEIbHOCTH B COOTBETCTBUM C T'yMAHUCTUYECKHUMH, COLMOKYJIBTYPHBIMH, IyXOBHO-



HPABCTBCHHBIMU I[CHHOCTSIMU W HJ€aJaMH POCCHICKOTO TPa)KTAHCKOTO OOIECTBa, MPUHSATHIMU B OOIIECTBE
HOpPMaMu U TpaBUJIaMH TOBEJIEHUS, CIIOCOOCTBYIOIIMMHU IIpOLIEcCaM CaMOIIO3HAHUS, CAMOPa3BUTUS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0yUYaAIOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeaMeTa «XUMHS» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHON M TPAKTHUYECKOH MAEATEeIHbHOCTH OOYYaIOImUXCs 1O peallu3allid TMPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIHUTAHMS:

OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBOXKCHHSI K 3aKOHY U
IIPABOIOPAIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINIYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MEATEIHOCTH HPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHUKY M apTyMEHTHI JPYTUX MPU aHAIHU3E
Pa3TUYHBIX BUJIOB Y4EOHOU EATEIHHOCTH;

2) MAaTPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUIECKOMY U HAyYHOMY HACIICUI0 OTCYECTBCHHON XHUMHUH;

YBaXKEHUsI K IIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHUSI XUMUU, OCO3HAHUS
TOT0, YTO JOCTHXKEHUS HAYKH €CTh Pe3yNbTaT AJUTENIbHBIX HAONIOIEHUN, KPOMOTIUBBIX SKCIIEPUMEHTAIbHBIX
MIOWCKOB, ITOCTOSIHHOTO TPY/Ia YIEHBIX U MPAKTUKOB;

MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B IOJIYYEHHU U TMOCIEIYIONIEM aHalu3e HHQOpMAIHH O
MIEPEIOBBIX JIOCTHIKEHUSX COBPEMEHHON OTEYCCTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OLIEHWBATh CUTYAallUU, CBA3aHHBIEC C XUMUUECKUMU SBIICHUSMH, U IPUHUMATh OCO3HAHHbBIE
pENICHUS, OPUEHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TMOBEJIEHUE U MOCTYNKU CBOUX TOBApHILEH C MO3UIMI HPABCTBEHHBIX U
MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MMOHVMAHUS [IEHHOCTEH 310pPOBOTO M 0E€30mMacHOro oOpasza KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

coOmrofieHust mpaBui Oe30MmacHOro OOpalleHusl C BellecTBaMU B OBITY, MOBCEIHEBHON >XM3HH U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJI HMHIUBUIAYATbHOTO M KOJIJIEKTUBHOTO O€30MacHOTO TMOBEACHUS B
CUTYAITUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUs TOCIEACTBUM W HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEONEHUS alKOrojisi, HAPKOTHKOB,
KYpEHHUs);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKON JIEATCIILHOCTH, OOMIECTBEHHO
MOJIE3HOM, TBOPUECKOHN M IPYTHX BUJAX JCSITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 3aJ1ad COIMAIBHOW HANpaBIIEHHOCTH (B
pamMKax CBOEro Kiiacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY H3YyUEHHI0 MpodeccHili pa3lIuyHOro poja, B TOM YHCIE€ Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOM ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJTILHON TPAEKTOPUHU 00pa3oBaHus, Oyayiei npodeccun
U peajn3aluu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XHWMUH,
WHTEPECOB M MOTPEOHOCTEN 0011eCTBa;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH I1eJIeCO00pPa3HOTO OTHOIICHUS K TPHUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS JKH3HH Ha
3emie;

MMOHMMAaHHUS TJI00ATBPHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOJIeM, BIIMSHUAS SKOHOMHUYECKHX MPOIIECCOB Ha
COCTOSTHHE MPUPOIHON U COUATIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUN XUMHH Ui PEUICHHs BOMPOCOB
PaIMOHATILHOTO MTPHPOJIOTIOIB30BaAHUS;

AKTUBHOTO HENpUSTHUS NEWUCTBUN, MPHUHOCAIIMX Bpel OKpPYKAWIIEeH NPUPOAHON cpene, YMEHHS
MPOrHO3UPOBATh HEOJATONPUATHBIE HSKOJOTMYECKHE TOCHEACTBHS MPEANPUHUMAEMBIX JEUCTBUH U
PeOTBpAIIaTh UX;



HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOI'O MBINUIEHUS, SKOJOTMYECKON KYJIbTYphl, OIBITa AESITEIBbHOCTH
9KOJIOTUYECKOI HANpaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON U
COLMAJIbHOW MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO IPOTUBOCTOSTH UJICOJIOTUN XeMo(oouu;

7) IEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00OLIECTBEHHON IIPAKTHUKH;

[IOHMMaHMsl CHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMHPOBAHUU PALMOHAIBHOTO
HAy4YHOT'O MBIIUIEHUS, CO3/IaHUU LIEJOCTHOrO NMPEACTaBIEHUS 00 OKPYXKAKOLIEM MUPE KaK O €AUHCTBE IIPUPOIbI
U 4YelloOBeKa, B IO3HAHUM HPUPOAHBIX 3aKOHOMEPHOCTEM M pelleHHH IpoOJeM COXpaHEHHs IPUPOIAHOTO
paBHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAYMMOCTU XUMHHM AJISI COBPEMEHHON LIMBUIIM3ALUU: B €€ T'yMaHHUCTUYECKON
HANpaBJICHHOCTH U BaKHOW POJHM B CO3JAHWU HOBOW 0a3bl MaTepUaIbHOW KYJIBTYPHI, PEIICHUHU TII00ATBHBIX
npo0eM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOM M 3KOJIOTHYECKOH
0€30M1aCHOCTH, B Pa3BUTUU MEIHUIIMHBI, 00ECIIEYCHUN YCIOBUI YCIIEITHOTO TPY/Ia H SKOJIOTUIECKA KOM(POPTHOM
KHU3HHU KaXKI0I0 YieHa O0ILeCcTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: ITOHMMAaHMsI CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS Ui aHaIu3a U OOBSCHEHUS SIBICHUM
OKPY’KaIOIIero MUpa U MPOUCXOAALIMX B HEM M3MEHEHUH, YMEHMs JenaTh OOOCHOBAaHHbIC 3AKIIIOYEHUs Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIINXCS JAHHBIX C LEJBIO MOTyYeHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO UCIOJIb30BATh XUMUUECKUE 3HAHUS /ISl pellieHHs TPoOeM B pealbHbIX
KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM NesTEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U €aMOOOpPAa30BAHMIO, K AKTUBHOMY
HOJIY4YEHHUIO HOBBIX 3HAHUH 10 XMMUHU B COOTBETCTBHUHU C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpodhecCHOHATBHON e TEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHS Y4eOHOro Impeamera «XUMHs» Ha YPOBHE CPEIHEro oO0Iero
00pa3zoBaHMs BKIIOYAIOT:

3HauMMble 11 (OPMHPOBAHMS  MHUPOBO33pEHHUS  OOYHAIOUIMXCA  MEXKIUCHMILIMHAPHbIE
(MeXnpeaMeTHbIE) 00lLEeHAayYHbIE TIOHATHUS, OTPAXKAIOIINE LIETIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELUPUKY
METO/I0B MTO3HAHHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPTUs, IBICHUE, IPOLIECC,
CUCTEMa, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOII0IeHHE,
U3MEpEHHUE, SKCIEPUMEHT U JIpYyTHe);

yHUBEpcaJbHble y4yeOHble JIeHCTBUS  (TMO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJSATUBHBIE),
oOecnieunBaromue  ¢GopMupoBaHue (GYHKIMOHAJIBHONH TPaMOTHOCTM W COLMAIBHOM  KOMIIETEHIUH
00ydJaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCS MCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HaHUS U YHUBEpCaJbHbIE YueOHbIE IeHICTBHS B IO3HABATEIBHOM U COLMAILHON IPAKTHKE.

MeTtanpeamMeTHble pe3ynbTaThl OTPAXKAIOT OBJIAZICHHE YHUBEPCAIbHBIMU YUEOHBIMU MMO3HABATEIbHBIMU,
KOMMYHHUKAaTHUBHBIMU U PETYISTUBHBIMU JEHCTBUAMMU.

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE 1€l CTBHS:

CaMOCTOSITENIbHO (POPMYTIMPOBATh U aKTyaIU3UpOBaTh MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENATh LEIN ACITEIbHOCTH, 3a/laBas IapaMEeTpbl M KPUTEPUH HX JOCTUKEHHS, COOTHOCUTH
Pe3yNbTaThl JEATEIBHOCTH C TOCTABICHHBIMH LIETISIMU;

HCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBILIUIEHHUS — BBIICNATH XapaKTEpHBIE
NpU3HAKW TIOHATUH M YyCTaHAaBIWBaTh HMX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE TOHSATHS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIACCU(DUKALIMYU BEILIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, [0 QHAJIOTMM), BBISBISTH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBIBOJIBI U 3aKIIIOUEHUS;

IPUMEHSATh B TPOLIECCE TO3HAHUS, UCMOJIb3yeMble B XHMHUHU CHUMBOJHMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJIEIbHBIE IPEJICTABICHNS — XUMUYECKHUM 3HAK (CUMBOJI) 3JIeMEHTa, XUMU4eckas popmyia,
yYpaBHEHHE XUMHUECKOW peakIMud — NpU pelIeHHH Y4YeOHBIX IO3HAaBaTEeNbHBIX M MPAKTUYECKUX 3ajad,
INPUMEHATh Ha3BaHHbIE MOJEJIbHBIC NPEACTABICHUS JUIl BBIABICHUS XapaKTEPHBIX MPHU3HAKOB H3Yy4aeMbIX
BELIECTB U XMMHYECKHUX PEAKLIUM.



2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUil;

dbopMynHMpoBaTh 1IN M 33/Ja4M HCCIICAOBAHUS, HCIOJIb30BATh ITOCTABICHHBIE M CAMOCTOSTEIHHO
c(hopMyIIMpPOBaHHbBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl GOPMUPOBAHUS TUIIOTE3BI 110
POBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQJICTh HABBIKAMH CAaMOCTOSATENBHOTO IUIAHUPOBAHUS MU TPOBEJCHHUS YYCHHYECKUX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUsI HAOIIOJaTh 32 XOA0M IpoIlecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 Pe3ybTarT,
dbopMynupoBaTh OOOOIICHHWS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJIEIIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEeOBATEIIbCKOM M TNPOEKTHOW JESTeIbHOCTH, MPOSBISTH
CIIOCOOHOCTP U TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHHs MPaKTHYeCKUX 3ajad,
NPUMEHEHUIO PA3JINYHBIX METO/I0B TTO3HAHMUS.

3) pabora ¢ uHpopMaIHeii:

OPHEHTUPOBATbCSI B PA3JIMYHBIX HMCTOYHUKAX HHGpOpMalMu (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa
XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS, pecypchl MHTepHeTa), aHAIM3UPOBaTh HHPOPMAIUIO
pa3IMYHBIX BUJOB U (POPM MPEICTABICHHS, KPUTUIECKU OLIEHUBATH €€ JJOCTOBEPHOCTh U HETPOTHBOPEUYHBOCTH;

(GbopMyIHpOBaTH 3aMpoChl U MPHUMEHATh PA3IMYHBIE METOABI NpPU MOHMCKE U 0TOOpe HMH(OpMAaLUH,
HEOOXOIUMO ISl BHITOMTHEHUS Y4eOHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

NpHOOpETaTh OMBIT HMCIOIB30BAaHUS HWH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (HOpMy MpencTaBieHUs MHPOpPMaUuu (CXeMbl, TpaguKH,
JUarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

WCTIOJBb30BaTh HAy4YHBIH SI3BIK B KadyeCTBE CPEACTBa NpU paboTe ¢ XUMHUECKOW wHH(popmanmeit:
OPUMEHSTh MEXIpeaMeTHbIe ((PU3nYecKue U MaTeMaTUYeCKUe) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00peBHATYPHI,
HOMEHKJIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIIHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJaBaTh BOMPOCH MO CYIIECTBY OOCYKIa€MOM TEMBI B XOJI€ JUaJiora W/WIH AUCKYCCHHU, BHICKA3bIBAThH
uzaeu, GopMyIUpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOJIHEHUSI IPEATIOKEHHOM 3a/1a4H;

BBICTYyIIaTh ~ C  Mpe3eHTaluell  pe3ylbTaTOB  ITO3HABATENBHOW  NIESATETBHOCTH,  IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBIIOJHEHMH XHUMHUYECKOTO HKCIEPUMEHTA,
NPaKTUYECKOH pabOTHI MO HMCCIIEOBAHUIO CBOWMCTB M3YYaeMBIX BEIIECTB, PEaTM3aIlMi Y4eOHOTO MPOEKTa H
(GopMynHpOBaTH BBHIBOJBI IO pe3ybTaTaM MPOBEAEHHBIX UCCIIEAOBAHUM MyTEM COTNIACOBAHUS MO3UIMHA B XO7€
00cyxeHust 1 0OMEHa MHCHUSIMHU.

OsJiajieHNe YHUBEPCATBHBIMH PeryIssTHBHBIMM 1€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO AEATEIBHOCTD, OMpenerss eé
e W 3aaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeularaeMblii aaropuTM
JIeMCTBUI TpU BBIOJHEHUH YUEOHBIX U UCCIIeI0BaTENbCKUX 3ajiay, BBIOMpaTh Hanbosee 3peKTUBHBIN CI10CO0
UX PEHICHUS C YIETOM MOJTYyYSHHS HOBBIX 3HAaHUI O BEHIECTBAX U XUMUYECKHUX PEAKITHSIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH /I€ATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEJAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHruuecKasi XUMHUSI» OTPAXKAIOT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBIAIOMIEH €CTeCTBEHHO-HAYYHOM KapTHHBI
MHpa, pOJIM XMMHUHU B TTO3HAHWU SIBJICHUH TPUPOMBI, B (POPMHPOBAHWUHU MBIIUICHUS U KYJIbTYPHI JIUIHOCTH, €€
(YHKLIMOHAIBHON TIPaMOTHOCTH, HEOOXOJUMOHN Ml peleHus NPAKTHYEeCKUX 3a7ad U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM Cperie;

BJaJICHUE CHUCTEMONl XHWMHYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE TOHATHS
(XMMHUYECKHIl ~ 3JIeMEHT,  aToM,  JJIGKTpOHHas  00oJiouka  aTomMa,  MOJIEKyJa,  BaJEHTHOCTH,
ANEKTPOOTPHUIIATEIIFHOCT, XUMHUECKasI CBS3b, CTPYKTYpHast Gopmyna (pa3BEpHyTast U COKpamEHHast), MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIJIepOJIHBIA CKeleT, (pyHKIMOHANbHAas Tpylma, paaukai, H30Mepus,
U30MEpBI, TOMOJIOTHYECKHI psi, TOMOJIOTH, YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJACpKAIINe COCTMHEHUS,
MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEJMHEHUS); TEOPHUH U 3aKOHBI (TeopHs
CTpOEHUs1 oprannyecknx BemiectB A. M. BytnepoBa, 3akoH cOXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHH S3bIK XMMHHU; MUPOBO33pPEHUYECKHE 3HAHMS, JISKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHUN, (PAKTOJIOTHYECKHUE CBEJEHHUS O CBOWCTBAX, COCTaBe, IMOIYYEHHH U



0€30MacHOM HCMOJIb30BAaHUH BAKHEUIIINX OPTaHUYECKHX BEIIECTB B OBITY M MPAKTUUYECKON NEATEIHHOCTH
Yell0BeKa;

chOPMUPOBAHHOCTh YMEHHH BBISIBIATH XapaKTEPHbIE MPHU3HAKA TOHSATUH, YyCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHSATHS MPH OMHCAHUU COCTaBa, CTPOEHUS M IMPEeBpALICHHI
OPraHUYECKUX COCIUHEHUN;

c(hOPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMUYECKYI) CUMBOJIHKY JUISI COCTABIICHUSI MOJICKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (GOpMyT OpraHMYECKHX BELIECTB U YPaBHEHHH XHUMHUYECKUX
peaKkiuii, U3roTaBIMBaTh MOJEIM MOJEKYJ OPraHUYECKHX BEIIECTB IS WIUTIOCTpPAllUd UX XUMHUYECKOrO M
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB I10
UX COCTaBy M CTPOEHHUIO K OIpeAeNEHHOMY KIiaccy/Tpymie COequHEHUH (yriieBoJOpObl, KHCIOPOA U
a30TCO/ICpKAIIUE  COCIUHEHMS, BBICOKOMOJCKYJISIPHBIE  COCIMHEHMS), JlaBaTb WM  Ha3BaHUS 11O
cucrematnueckor HoMmeHknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE Ha3BaHUSA OTIEIBHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, MPOMWJICH, AUETUJICH, STHIICHTIHNKOIb, TIHLEPUH, (EeHOd, (opManbIeru,
aleTalbJeru/l, MypaBbuHasi KUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KHUCIIOTA, IIII0KO034,
bpykTo3a, KpaxMasi, LeIi0103a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHHS ONPEICNSITh BUIbI XMUMHUYECKOW CBS3U B OPTaHMYECKHUX COCAMHCHUSIX
(omMHApHBIC U KPATHEIE);

c(OPMUPOBAHHOCTh YMEHHUS IMPUMEHSTH MOJIOKCHHUSI TCOPHH CTPOCHUS OpPraHWYEeCKUX BemecTB A. M.
BytnepoBa st 00bsCHEHUsT 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHUS
Macchl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PM3MUECKUE U XUMUYECKUE CBONCTBA
TUMHAYHBIX TPEJICTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIHUJICH,
aneTuiieH, Oyraauen-1,3, metundyraauen-1,3, 6€H30/, METaHOJ, 3TAHOJI, STUJICHIJINKOIb, TIHIEPUH, (HEeHOII,
aleTalbJeTU]l, MypaBbUHasl U YKCYCHasi KHCIJIOTHI, TJIIOKO3a, Kpaxmal, LeIl0J103a, aMUHOYKCYCHas KUCIIOTa),
WJUTIOCTPUPOBATH TE€HETUYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSMHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHM C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

cOPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh WCTOYHHKH YTJIEBOJAOPOIHOTO CHIpbS (HE(TH,
MPUPOJIHBIN ra3, yrojs), CIOCOOBI UX MEePEPadOTKH U MPAKTUYECKOE TPUMEHEHHE IPOAYKTOB NepepaboTKu;

c(hOPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHUS TI0 XMMHUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WU MPOJYKTa PEAKIMU 1O U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJIHOTO
W3 UCXOJHBIX BEIIECTB WIH MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHHUN 00 OCHOBHBIX METOAAX HAYYHOT'O MO3HAHUS,
UCIIOJIb3YEMBIX B XHMHUU TPU HW3YYECHUU BEIIECTB W XWUMUUYECKHX SBJIICHUM (HAOIIOJeHUEe, W3MEpEHHUe,
9KCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIB30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUSA TS MPHUHITHS PEUICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIlUsX, CBA3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOATh ITPaBUIIa MOJB30BAHUS XUMHUYECKON TTOCYA0N U JIa0OpaTOPHBIM
o0opy/loBaHHEM, a Takke IMpaBWiIa OOpalleHHs C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMH IO
BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB;

c(hOpPMUPOBAHHOCTh YMEHUUW TUIAHUPOBATh M BBITIONHATH XUMHUYECKUNA SKCIIEPUMEHT (IIpeBpaIICHUS
OPTraHWYECKUX BEIIECTB TMPH HArpeBaHUM, TOJYYCHHE STUJIEHA W HU3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC
pEeaKIuu OpPraHMYECKUX BEIIECTB, ACHATypalus OENIKOB TpU HArpeBaHWU, I[BETHBIE pEaKIUU OEIKOB) B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKHM O€30IaCHOCTH MpH OOpallleHuu C BeulecTBaMH U J1abOpaTOPHBIM
0o0opy/lOBaHUEM, TPEACTABIATh PE3YyNbTaThl XWMUYECKOTO JKCIEPHUMEHTa B (QopMe 3alliCH ypaBHEHUN
COOTBETCTBYIOIINX PEAKINI i (OPMYIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATM3UPOBATh XUMHUECKYIO MH(POPMAIIHIO, IMTOJTy4aeMyIo U3
pa3HbIX UCTOYHHUKOB (CpeIcTBa MacCOBOM MHGopMaIuu, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUM COOJTIOAATH MPAaBHIIA SKOJOTUUECKH 11eJIeCO00Pa3HOTO MMOBEICHUSI B OBITY H
TPYJIOBOM JEATETBHOCTH B IEJSIX COXPAaHEHUS CBOETO 3/I0POBbSI U OKpPYXKAloLled NPUPOAHOU CpE.bl,
0CO3HABaTh OMACHOCTh BO3JIEHCTBHSI HA JKMBBIC OPTAaHU3MBI ONPECIEHHBIX OPraHWYECKUX BEIIECTB, TOHUMAS
cmbicn nokazatens [1JIK, moscHATe Ha mpuMepax crmocoObl YMEHBIICHHS] M MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OpraHU3M YEJIOBEKa;

Ui OOyYaroUIuXcs C OTPAaHMYEHHBIMA BO3MOXKHOCTSMHU 370POBBS: YMEHHE NPUMEHSTh 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJaX IMO3HAHMS BEIICCTB U XUMHYECKUX SIBJICHHI;

JUISL CIIETIBIX WM CJIA0OBHIAALIUMX OOYYAIOUIUXCS: YMEHHE HCIIOJIb30BAaTh PENbe(HO-TOUCUHYIO CHUCTEMY
o0o3Hauenwmii JI. bpaiimst 11 3anucu XUMHYECKUX (HOPMYIIL.

11 KJIACC



[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01mas u HeopraHudeckasi XUMHUS» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABIICHUI: O XMMHUYECKOW COCTABIISIIOIIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJU XMUMHH B TO3HAHWH SBJICHUN MPUPOABI, B (DOPMHUPOBAHUH MBIIUICHUS U KYIbTYPhl JTUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM [UIsl pEIIeHUs TMPAKTUYECKUX 3a7ad U IKOJOTUYECKU
000CHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IMPUPOJIHOMN Cpefie;

BJIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYACT: OCHOBOIOJIAralolue MOHATHS
(XMMUYECKHUIl 2JIEMEHT, aToOM, M30TOM, S-, p-, d- 3JIEKTPOHHBIE OpPOUTANIM AaTOMOB, MOH, MOJEKYJa, MOJb,
MOJIIPHBIA  00BEM, BaJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTENCHh OKHUCIICHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHas!, HOHHAs, METAJUTMUECKas, BOAOPOIHAS ), KpUCTA/NINYecKas: pelIETKa, TUIIbl XUMHUUECKUX PEaKIIHid,
pacTBOp, AJIEKTPOJUTHI, HEJICKTPOIMUTHI, SJICKTPOJUTUYECKAS] AUCCOLMALIMS, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOHN peakluu, XMMHUYECKOE PaBHOBECHUE); TEOPUH M 3aKOHBI (TEOPHs IEKTPOIUTHUECKOM
auccouranuu, nepuoauueckuid 3akoH . M. MenpeneeBa, 3aKOH COXpPaHEHHMS MAcChl BELIECTB, 3aKOH
COXpaHEHHUS U TMPEBPALLECHUS SHEPTUU MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHUH, MHPOBO33PEHUYECKHE 3HAHHUS, JIekKallMe B OCHOBE MOHMMAaHUS MPUYMHHOCTH U CHCTEMHOCTU
XUMHYECKHUX SIBICHUH, (aKTOJOTMYECKHEe CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYyYE€HUHU U OE30MacHOM
UCTIOJIb30BaHUHY BAKHEHUITUX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYCCKON JCSITEILHOCTH YEIIOBEKA;

cOPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHBIC TMPHU3HAKA TOHSATUH, YyCTaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIUE IOHSATUS MPU ONUCAHUM HEOPTraHMYECKHUX BEIIeCTB M HUX
IIPEBPAILCHU;

c(hOpPMUPOBAHHOCTh YMEHUW HCIONb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIsi COCTaBIeHUS (Qopmyi
BEUIECTB M YPAaBHEHMM XMMMUYECKUX peakuui, cuctemarnyeckyro HoMeHKIaTypy (IUPAC) u TpuBuanbHble
HA3BaHUS OTENbHBIX HEOPTAaHUYECKUX BeUIeCTB (YrapHbI ra3, YriaeKUCIblid ras, aMMHaK, raiméHas U3BecCTb,
HeraméHasi U3BeCTb, MUTHEBAS COJIA, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEENATh BAIGHTHOCTh U CTENIEHb OKUCICHHUS] XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, METAJTMYECKas,
BOJIOPOJHAs) B COEAMHEHMSX, THUII KPUCTAUIMYECKOW pEIIETKM KOHKPETHOrO BellecTBa (aromHas,
MOJIEKYJISIpHAs, HOHHAs, METaJUIMUECKasi), XapaKTep CPebl B BOJHBIX paCTBOPAX HEOPraHUUYECKUX COCTUHEHUII;

c(OPMUPOBAHHOCTh YMEHHI YCTaHABJIMBATH IPUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB 10 WX
COCTaBY K ONpPEEIEHHOMY KJIacCy/TpyIile cCoeIMHEeHUH (TPOCThIe BEIIECTBa — METAJUIbI U HEMETAJLIIbI, OKCU/IBI,
OCHOBaHUSI, KUCJIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHM pPacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, O0BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEePU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB XUMUYECKUX DJIEMEHTOB
1-4 nepuonos Ileproguyeckoit cucreMbl xuMuueckux 31eMeHToB J[. V. MenaeneeBa, HCIONb3ys TOHSATHS «S-,
p-, d-351eKTpOHHBIE OPOUTATIN», «IHEPTETHUYECKHE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH W3MCHEHHS CBOWCTB
XUMHYECKHUX DJIEMEHTOB M WX COEAMHEHUM 1Mo mepuoiam u rpynmnam [leproaudeckoil cucTeMbl XUMHYECKHX
sneMeHToB [. 1. Menneneena;

chOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIECTB PA3IMYHBIX KIJIACCOB, MOJITBEPKIATh CYIIECTBOBAHUE T€HETHYECKON CBS3H MEXKIY
HEOPraHWYECKUMHU BEIIECTBAMU C TIOMOLIBIO YPAaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIHA;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATh XUMHUYECKUE PEAKIUU MO PA3TUYHBIM IPU3HAKAM
(4UCIly U COCTaBy pearupyroiX BEIIEeCTB, TEIIOBOMY d(PQEKTy peakiiu, U3MEHEHUIO CTENeHEH OKHCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

cOpPMUPOBAHHOCTh YMEHUW COCTaBISATh YpPaBHEHUS pEAKUUN pa3NUYHBIX THUIOB, TMOJNHBIE U
COKpamI¢HHbIe YpPaBHEHUS pPEaKIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, IPH KOTOPBIX 3TH PEAKIIUU UAYT JI0
KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOUTH PEAKIINH, ITOTBEPKIAFOIINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX
HEOPTraHWYECKUX BEIIECTB, PACIO3HABaTh OMBITHHIM NMYTEM HOHBI, MPUCYTCTBYIOLIME B BOJIHBIX pacTBOpax
HEOPTraHUYECKHUX BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEaAKITHil
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OanmaHca STUX PEaKIuii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOW PEAKIMH OT Pa3TUIHBIX
GakTOpoOB; XapakTep CMEUICHHS XHWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpunnun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHHH XapaKTEepH30BaThb XHMMHUYECKHE TMPOIECCHI, JIeXKallhue B OCHOBE
MPOMBIIIJIEHHOTO MOJIY4YeHHs] CEpPHOM KHUCIIOTHI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTb MPEICTaBICHUN 00
O0IINX HAYYHBIX TPUHIUIIAX U YKOJIOTHYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BOICTBA;



c(OPMHPOBAHHOCT YMEHHH MPOBOJUTH BBIYUCICHHS C MCIOJIb30BAaHUEM IOHATHS «MaccoBasi OIS
BEIIIECTBA B PAacTBOPE», OOBEMHBIX OTHOUICHHH Ta30B NPH XWMHYECKUX PEAaKIMAX, MACCHl BEUIECTBA WIIH
00BbEMa ra3oB MO U3BECTHOMY KOJHMUYECTBY BEILIECTBA, MAacce MM 00BEMY OJHOTO U3 YYACTBYIOIUX B PEAKIHH
BEILIECTB, TEIJIOBOTO (P QeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEINECTB, MPEBPALICHUS H
COXpPaHEHHsI SHEPTHH;

cOpMUPOBAHHOCTh YMEHUH COOIIOaTh IPaBHJIa MTOJIB30BAHMS XMMUYECKON TIOCYI0H 1 1ab0paTOPHBIM
0o0Opy/lOBaHMEM, a TaKKe IpaBWiIa OOpalleHHUs C BEIIECTBAMH B COOTBETCTBUH C WHCTPYKLUHUSAMHU II0
BBITOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHHWH IUIAHHUPOBAaTh W BBIIONHATH XUMHYECKHH SKCHEPUMEHT (pasioKeHHe
IIEpOKCUa BOJIOPOAA B NPUCYTCTBUU KaTalM3aTopa, ONpPENCICHUE CPEeIbl PacTBOPOB BEIIECTB C ITOMOILIBIO
YHUBEPCAILHOTO WHAWKATOPA, BIMSHUE PAa3lUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHYECKOH PEaKLUUH, PeaKIiu
MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peaKIK Ha Cynb(ar-, kapOOHAT- M XJIOPHUI-aHHOHBI, HA KaTHOH aMMOHHUS,
pelIeHHe 3KCIePUMEHTAIBHBIX 3a1a4 1Mo TeMaM «Metamisl» u «HeMeTamip») B COOTBETCTBHU C MPABUIIAMU
TEXHUKHA O€30IaCHOCTH NpU OOpAaIIeHWH C BEIIECTBAMH U JIA0OPATOPHBIM OO0OPYJOBAHUEM, MPEICTABIATH
pe3yNbTaThl XMMUYECKOTO OJKCIIEPUMEHTa B (OpME 3alMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pPEaKUUil H
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

cOpPMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYIO0 HH(OPMAIUIO, TTOIyJaeMy0 U3
Pa3HBIX HCTOYHUKOB (CpPE/ICTBa MaCCOBOM KOMMYHUKALUK, IHTEpHET U IpyTrHX);

cpOpMUPOBAHHOCTh YMEHHH COOJIOAATH IPABUIIA SKOJIOTUYECKH 11EIeCO00Pa3HOr0 TIOBEICHHS B ObITY U
TPYIOBOH JESTENBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOWEH MPUPOAHOU Cpebl,
OCO3HABaTh OIACHOCTh BO3JCHCTBHA Ha KHUBBIE OPraHU3MBI ONPEICIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazatenss IIJIK, moscHATP Ha npuMepax CHOCOOBI YMEHBUICHUS W NPEAOTBPALICHUS HUX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIIOBEKA;

U1l 00YYaloMIMXCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBICHUI;

IUISL CIIETBIX W CIA0OBHIAIIMX OOYYArOIIMXCS: YMEHHE HCIIONIB30BATh PEIbe(hHO-TOUCUHYIO CHCTEMY
o0o3Hauenwmii JI. bpaiis 1uist 3aucu XUMHIECKUX (OPMYIIL.
TEMATHUYECKOE INTAHUPOBAHUE
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KHe padoThl
padoThI ble pecypcehl
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Hroro no pazneny
Pa3gea 3. Xumus 4 s;Ku3HbL

3.1 XUMHUSA ¥ KU3Hb

Utoro no pazneny
OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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bubanoreka
HOK
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