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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHUK Ha YpOBHE CpelHEro ooimero oopazoBaHusi pazpadorana Ha ocHoBe denepambHOro 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpa3oBarenbHONl mporpammbl cpenHero oobmero o6paszoBanus (POII COO), npencraBieHHbix B DenepalibHOM
rocyaapcTBeHHOM oOpazoBaTenbHoM ctannapte COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOro npeamera « XuMus» B
oOpa3oBarenpHbIX oOpranu3anuax Poccuiickoil Penepannu, peanu3yrOIUX OCHOBHbIE OOpa30BaTEIbHBIE MPOTrPamMMBbl, U
OCHOBHBIX mnoJiokeHur «Crparernn pasButus BocnutaHuss B Poccuiickon ®enepaumn Ha nepuon no 2025 romay
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJIOB K pa3pabOTKe MporpamMMbl MO XUMHH, K ONPEICTICHUI0 O0IIel cTpaTeruu oOy4YeHus, BOCTIUTaHUS U
pa3BUTUS OOy4YarOLIUXCs cpelcTBaMu ydyeOHoro mpeamera «Xumusi» s 10—11 kiaccoB Ha 6a30BOM YpPOBHE COCTaBIIIM
koHuenrtyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COAEpPKaHUSA, PE3yNbTaTOB OOYyYEHHs H
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, T[OJIy4aeMO€ BBIIYCKHMKaMH  00IIeo0pa3oBaTeNbHONM  OpraHu3alvM,  SBISETCS
HEOTHEMJIEMON YacCThIO UX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPILAIONIMM ATArlOM PEaM3ali Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIMX LEJIOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHMs. OTH ILIEHHOCTU
KacaloTcsl TO3HAHMUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHHUS MHPOBO33PEHUSI U OOILIEH KyJbTypbl 4YeJNOBEKa, a TaKxkKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbIO M TPUPOAHON cpene. Peanusyercss Xumuueckoe
oOpa3oBaHHe OOy4YarOIIMXCS Ha YPOBHE CpEAHEro oomero oOpa3oBaHUS CPEICTBAMU Yy4eOHOro mpenMera «XHUMHSD,
coJiepKaHue ¥ MOCTPOCHHUE KOTOPOTO OIpPEAENIEHbI B IPOrpaMMe MO XUMHUU € YUETOM cellu(UKN HAYKH XUMHH, €€ 3HAUCHUS
B TMO3HAaHUU TMPUPOJbI M B MaTEPUAIBHOW JKU3HM OOIIECTBA, a TakkKe C Yy4€ToM OOmMX Mejled W TPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero oomero oopasoanus B Poccuiickoit deaepanum.

XuMUsl KaK 3J€MEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0CO0YyI0 pOjib B COBPEMEHHOW LMBWJIM3ALMHU, B CO3/IaHUU
HOBOI1 0a3bl MaTepualibHON KylbTYphl. OHa BHOCUT CBOH BKJIaJ B (POPMHUpPOBAHUE PAIIMOHATIBHOIO HAYYHOT'O MBIILJIEHUS, B
CO37[aHUE LEIOCTHOTO MPEACTaBICHUS 00 OKPYXAIOLEM MHUPE Kak O €IMHCTBE MPUPO/bl U YEJIOBEKA, KOTOpoe popMuUpyeTcs
B XMMHUH Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOTO COCTAaBA OKPYKAIOUIETO MUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUSL.



TecHO B3aUMOJEUCTBYsI C APYTMMM €CTECTBEHHBIMM HAyKaMM, XHMMS CTajga HEOTBEMIIEMOM YacTbl0O MHPOBOU
KYJbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIIEITHOTO TPY/Ja U )KU3HHU KaXkI0T0 wieHa oOmiecTBa. CoBpeMeHHasi XUMHUS KaK HayKa
co3ujarebHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuieHHe IN00ajbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 370POBbSL.

B cooTrBercTBUU ¢ 00IIUMU LENSAMU U MPUHIMIIAMUA CPEIHEr0 OOIIero oOpa3oBaHus COACPKaHUE MPeAMETa « XUMHUSD)
(10-11 xaccel, 0a30BBIi YpOBEHb H3Y4YCHHS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO UM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb
colyyma, poJI0JKEHHUs] 00pa30BaHUs B Pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEIACTBEHHO C XUMUEH.

CocTaBisioliuMy  IpeaMeTa  «XUMUs» SIBIAIOTCS 0a30Bble Kypchl — «Opranunyeckas xumus» Hu «OOmas u
HEOPraHWYeCcKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsl KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMaA
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIel XuMmMuu) U opraHudeckoil xumuu. dopmupoBanue
JAaHHOM CHCTEMbl 3HAHMW NIpPU H3YYEHUHU MpeAaMeTa o0ecrnedyuBaeT BO3MOKHOCTb PACCMOTPEHMsI BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOmias U HeopraHudeckas XuMus» chopMUPOBaHa B
porpaMme Mo XMMHU Ha OCHOBE CHCTEMHOIO MOAXOAA K M3YYEHHIO y4eOHOro maTepuayia U oOyCJIOBJIEHa MCTOPUYECKH
00OCHOBaHHBIM pPa3BUTHEM 3HAHWUW Ha OMNPEACIEHHBIX TEOPETHUYECKUX YpOBHIX. Tak, B Kypce OpraHM4ecKod XHUMHH
BEILIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COCAUHEHMM, a TAK)KE Ha ypPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpoeHUU BemiecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBax
JAI0TCA B Pa3BUTUU — OT YIJI€BOJAOPOJIOB J0 CIOKHBIX OMOJOrMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHnyeckoi XumMuun
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKAaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMHUYECKOW pEaKInH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOTr0 YpOBHS pacCMaTpUBAETCS M3yUEHHBIN Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBaHusl TEOPETUUECKUM MaTeprall U (PaKTOJIOTMUYECKUE CBEJICHUS O BEILIECTBAX U XUMUYECKON peakuuu. Tak, B
4acTHOCTH, B Kypce «O0miasi 1 Heopranuueckasi XuMus» oOy4arolIMMCcs MPEA0CTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE



MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJIOTHUECKUX TO3UIIHI, TITy0XKe MOHSATh UCTOPUIECKOE U3MEHEHUE
(GYHKIIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH 1 MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaKHEWIIMX BEIIECTBaX, MX COCTaBe, CTPOCHHMM, CBOMCTBaX M MPUMEHEHHH, a TaKke O
XUMHUYECKUX PEAKIUAX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs JonoiaHseTcs B kKypcax 10 u 11 kitaccoB anemeHTaMu
collepKaHUsl, MUMEIOIMMH KyJbTYpPOJIOTUYECKU W MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAaHUIO
B3aUMOCBSI3M XMMHH C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ pOJib B ITO3HABATEIbHOM M MPAKTUYECKOW JEATEIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUI
XUMHH, MOMOTAlOT BBITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJIEMax, CBSI3aHHBIX C
XUMHEH, KpUTHUECKU OCMBICINBATh MHPOPMALIMIO U IPUMEHSTH €€ JIJIs OMOJIHEHUS 3HaHUH, PEIICHHUS] UHTEJUIEKTyalIbHbIX U
AKCIIEPUMEHTAJIbHBIX HMCCIEIOBATEIbCKUX 3a7ad. B 1enom copep:kaHue ydyeOHOro mpeamera «XUMHUsS» JaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO Ha GOpMHUpPOBaHUE Y OOYUAIOIMMUXCSI MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs Puinocod ckux
ueH, TakuX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHMYECKOro MHpa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTABOM M CTPOEHHUEM, ITO3HABAEMOCTh IPUPOJHBIX SIBICHUI MYTEM 3KCIIEPUMEHTA U PELICHUS] IPOTUBOPEUNN MEXKITY
HOBBIMU (paKTaMU U TEOPETUYECKUMH MPEANOCHUIKAMH, OCO3HAHME POJIM XUMHUHU B PEIICHUU HKOJIOTHUYECKUX IMpoOseM, a
TaKKe MpooJieM cOEPEKEHUs SIHEPTETHUECKUX PECYPCOB, ChIPbS, CO3JJaHUsI HOBBIX TEXHOJOTUN U MaTEpPHAJIOB.

B nane pemieHus 3agad BOCHUTAHUS, PA3BUTHS U COLMANIM3ALMU OOYYaIOIIUXCS MPUHSITHIE MPOrpaMMON MO XUMUU
NOJIXOJbl K OINpPEAENCHUIO COJIEp)KaHHA U IOCTPOCHMsI MpeaMeTa MNpeaycMaTpuBaroT (OPMHUPOBAHHE YHHBEPCAIbHBIX
y4eOHBIX AeMCTBHM, MMeEIIUX 0a30BO€ 3HAYEHHWE MJIsl Pa3IMYHBIX BUJOB JACSITEIBLHOCTU: pEIICHUs MpoOjeM, MOHUCKa,
aHanu3a M 00paboTku uH(pOpPMAIMK, HEOOXOIMMBIX [JIi MPUOOPETEHHs ONbITa MPAKTUYECKOM M HCCIIE0BATENbCKON
JEeSTEIbHOCTH, 3aHUMAIOUIEH BaXXHOE MECTO B MTO3HAHUU XUMUHU.

B npakTuke npenoiaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOTI'O 0011IeT0 00pa30oBaHusl, TaK U Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMsI, MpPH OMNpPEIEICHUH COAEPKATEIbHOW XapaKTepUCTUKU Leled HU3y4YeHHMs] TMpeAMETa HaIpaBlICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIUOHHO TpU3HAETCA (OPMUPOBAHME OCHOB XUMHYECKOW HAyKH Kak O0OJacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON EATETbHOCTH YEJOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI.
C MeToan4ecKoi TOUKU 3peHUs TaKOW MOAXO0 K ONPEIACICHHIO 1IeJIe U3yueHus MpeAMETa sIBISETCS BIIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LEISIMU M3Y4YeHUs NpeaMera «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMupoBaHUE CHCTEMBl XMMHUYECKHX 3HAHWWA KaK Ba)KHEUIIIEH COCTABISIONMICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa, B OCHOBE KOTOPOH JIeKAT KJIIOUEBbIC MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HayK{, YCBOCHHUE U IOHUMAHKE CYIITHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTePa, 03HAKOMJIIEHHE C
UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopMupoBaHuE U pPA3BUTHUE NPEJICTABICHUNA O HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB U XWMHUYECKHUX PpEaKIIuil,
HEOOXOJIUMBIX MJI1 IPUOOPETCHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JESITEIHOCTH, CBA3aHHBIX C HaOMIOJACHUEM U OOBSICHEHHEM XHUMHUYECKOIO
HKCIIEPUMEHTA, COOIIOIEHUEM IPaBUJl O€3011aCHOT0 OOpaIeHHsI C BELIECTBAMH.

Hapsany ¢ stum, coxepskareiibHas XapaKTEpUCTHUKA LI€JIEW W 3a/Jad HM3y4YEHUs MOpeAMeTa B MporpamMMe Mo XUMHUHU
YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IMPUOPUTETAMHU B CUCTEME CPEIHEro OoOLIEero oOpa3oBaHUS.
CeronHsi B MpenojaBaHUU XMMHH B OOJIbLIEH CTENEHW OTHAAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COAEp:KaHUS
oOy4eHwus, OpHEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTebHON OpraHu3aIluy, BJIaJICIONIero He HabopoM
3HaHWH, a QYHKIIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMH aKTUBHOTO MOJTYYEHUs 3HAHUW U PUMEHEHUS
WX B pEaJIbHOM KU3HU JJIS PEUICHUS MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM 1pU U3yYeHUU NpeameTa «XUMUs» JTOMUHUPYIOIIEee 3HaYeHUuEe MPUOOpETaloT Takue LeJd U 33JayH,
KaK:

aganTanus OO0ydJaromuxcs K YCIOBUSAM JWHAMHUYHO Pa3BUBAIOIIECTOCS MUpa, (OPMHUPOBAHUE HHTEIICKTYaIbHO
Pa3BUTOM JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHre y 00yJarONIUXCsl KIHOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUTSL Pa3IIMYHBIX BUOB JIEATEILHOCTH: peleHus Mpo0JeM, MorcKa, aHanu3a 1 o0paboTku uHpOpMaIK, HEOOXOIUMBIX IS
MPUOOPETEHUS OMBITA IESITEIIbHOCTH, KOTOpas 3aHUMAET BaYKHOE MECTO B MTO3HAHUU XUMHH, a TAKKE TSI OIICHKU C TTO3HUITHIA



HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUECKHUX MPOIIECCOB HAa OPTaHU3M UYeJIOBEKa U MIPUPOTHYIO
cpeny;

pa3BUTHE MO3HABATENIbLHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yYarOMIMXCs: CIOCOOHOCTH
CaMOCTOSTENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, MCIOJIb30BaTh
COBpPEMECHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHH I TOMCKA W aHaluW3a Y4eOHOW W HAayIHO-TIONMYJSIpHOW WH(OpMaIun
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHWE W Pa3BUTHE Yy OOYYAIOIMIUXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBIIIUICHHS, HAOJI0IaTeILHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIHUMbI, B YaCTHOCTU, MPU IUIAHUPOBAHWU U MPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHHWE y OOy4aromuxcs yOeKIEHHOCTH B TyMaHUCTHYCCKON HANPABJICHHOCTH XHMHH, ¢ BaKHOH pOIHM B
peIIeHNN TI00ATBHBIX MPOOJIEM palMOHAIBHOTO TMPUPOJIONOIB30BAHMUS, TOTIOJHEHUS DSHEPreTHYECKUX PECYpCOB H
COXpaHEHUs MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEepEeKHOTO OTHOIIECHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKkXKe MPUOOpPETEHHUs OMbITa MCIOJb30BaHUS MOJYYCHHBIX 3HAHWM IS MPUHATHS TPAMOTHBIX PEIICHUH B CUTYyaIlUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSMH.

B yuebHOM miaHe cpenHero o6mero oopa3oBaHus IpeaMeT « XUMUs» 0a30BOr0 YPOBHS BXOJUT B COCTaB MPEAMETHOMN
obractu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

OO6miee 4uCIIO 4YacoB, OTBEACHHBIX [IJIi M3YyUYCHUsS] XUMHUHU, Ha 0a30BOM YpPOBHE cpeaHero oobiiero oOpa3oBaHWs,
coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 wac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heeno).



COLEP KAHUE OBYYEHHUA 10 KJIIACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[Ipenmer opraHWyYecKOM XWUMHUHU: €€ BO3HUKHOBEHHME, PA3BUTUE M 3HAYEHHE B TMOJYYECHHM HOBBIX BEIIECTB U
MarepuaiaoB. Teopusi CTpoeHUsS OpraHUYECKUX coeauHeHuil A. M. bytiepoBa, €€ OCHOBHbIE MOJIOXKEHUS. CTPYKTYpHBIE
(dhopMyJibl OpraHUYeCcKuX BemlecTB. ['oMomorusi, nsomepusi. XuMU4YecKasi CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBienne o  KiIaccH(UKaMKM  OpPraHUMYECKUX  BemiecTB. HoOMeEHKnIaTypa oOpraHWyecKuX COSIUHCHMM
(cucreMarnyeckas) U TpMBHAIbHBIC HA3BAaHUS BAXKHEHIITUX MPEICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTaIbHBIE METOJbl M3YUYEHHs BEIIECTB M HUX MPEBpAIlCHUN: O3HAKOMJICHHE C OOpasllaMyd OpraHUYeCKHUX
BEIIECTB M MaTepuajlaMl Ha UX OCHOBE, MOJCIMPOBAHUE MOJEKYJ OPTraHUYECKUX BEILECTB, HAOJIOJCHUWE U OINHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBpAIIEHUI0 OPraHMYECKUX BEIIECTB MpPU HarpeBaHuu (IJIaBJIeHHE, OOYIJIMBAaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psAA. MeTaH W 3TaH — NOPOCTEHIINE MPEIACTABUTENN aJTKAHOB:
(bu3nyecKre U XMMUYECKHE CBOMCTBA (PEaKIuy 3aMEelIeHUS U TOPEHUS ), HAXOXKICHUE B IPUPO/IS, TOTYUECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN psAa. DTUICH W MPONWIEH — MPOCTEHIINE MPEACTABUTEIN aJTKEHOB:
(dbu3nyeckue W XHMHUYCCKHE CBOMCTBA (peaKIuyd THAPHPOBAHMS, TaIOTCHUPOBAHHWS, THUApaTalldd, OKHUCICHHS |
MOJIMMEPU3AIINN ), TOJYUEHUE U IPUMEHECHHUE.

Ankanuensl: OytaaueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaXKHEUIIME XUMHUUYECKHE CBOMCTBA (peakius
noaumepusarun). [loydeHrne CHHTETUYECKOIo KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYSCKUHN psijl. ATETHIICH — MPOCTEHUINNN IPEACTAaBUTEb aTKUHOB:
COCTaB, CTpOeHHE, (PU3MYECKHE M XHUMHYSCKHE CBOMCTBAa (peakIMyd TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpaTaIldH,
TOpeHHs ), MOJy4eHUEe U IPUMEHEHHUE.



Apensbl. beH3oi: coctaB, cTpoeHue, PU3NIecKrue 1 XUMUIECKUE CBOMCTBA (pEaKIuy raJlOTeHUPOBAHUS U HUTPOBAHMS),
MoJlyuYeHUe U MpUMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoUCmaa (peakyuu 2aio2eHupo8anus u
HUMpOBAaHUs), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTHUeckas CBSI3b MEXAY YIVIEBOJIOPOJAMH,
NPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOUYHUKH YTIAEBOAOPOAOB. [IpupoaHbiii Ta3 U nomnyTHbIE HEPTsAHBIE Ta3bl. HedTh u € mpoucxoxaecHue.
Croco6b1 mepepaboTku HeTH: TeperoHka, KPeKUHT (TEPMHUUYECKHMA, KaTaTUTHICCKU), muposm3. [IpoayKTel mepepaboTku
He(TH, UX IPUMEHEHHUE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKH.

DKClepUMEHTAIbHbIE METOJbl W3Y4YEHMsI BEIECTB M HUX MPEBpPAILEHUI: O3HAaKOMJEHHE C OO0pa3laMM IUIacTMacc,
Kay4yKoB M pe3uHbl, koyuiekuuu «HedTe» n «Yronb», MogenupoBaHue MOJIEKYJl YIJIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienus no ypaBHeHUIO XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIIMHN).

Kucnopoacoaepxaime opranudeckue CoeAUHEHUS

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METAHO U 3TAHOJI: CTPOEHUE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKkuu C
AKTUBHBIMH METAJIJIaMU, TAJIOT€HOBOJOPOIAMH, TOPEHUE), TPUMEHEHUE. BOAOPOIHbIE CBA3M MEXKIY MOJIEKYJIaMU CIIHUPTOB.
JlelicTBHE METAaHOJIa U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbI€ CHUPTHL. DTHICHIJIMKOJIb W TJHIEPUH: CTPOCHHE, (PU3NYECKHE ¢ XUMHUYECKHE CBOWMCTBA
(B3aMMOJEHCTBHE CO LIETOYHBIMU METAJUIAMH, KaueCTBEHHAs! peaKIisl HA MHOTOATOMHBIE CIIUPTHI). JlelicTBHEe Ha OpraHu3M
yesoBeka. [[puMmeHenue riauneprHa U 3TUICHTIIMKOJIS.

@DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3HUECKUE U XUMUYECKHE cBoicTBa. TokcuuHOCTh deHona. [Ipumenenue denona.

Anbneruapl U kemownsi. PopMabAETHA, AllETAIbACTHA: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TOTYUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAs U YKCYCHas KHCIOTBI: CTpOE€HHE, (U3UYECKUE U
XUMUYECKHEe CBOWCTBa (CBOMCTBa, OoOIIMEe Ui KJlacca KHUCIOT, peakiusl 3Tepudukaiuu), MoJydeHHe U MPUMEHEHUE.



CreapuHOBass M OJICMHOBAs KHCJIOTHI KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxxnble 3(pUpbI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxubix 3¢upoB. XKupsl. ['maponus Kupos.
[Ipumenenue xupoB. bruonornyeckas poJib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs yriieBOAOB (MOHO-, TU- U MOJKCcaxapuibl). [ I0K03a — MpOCTEHIINI MOHOCaXapHI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (PU3MUYECKHE W XUMHYCCKHE CBoWcTBa (B3ammojeicTBue ¢ THapokcumoMm wmemu(ll),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBIEHHE, OPOKEHHE TIIOKO3bl), HAXOXKJCHUE B MPUPOJIE,
npuMeHeHue, ouosorudeckas poiib. PorocuuTe3. OpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nesmiono3a Kak npupogHbie noauMepbl. CTpoeHre Kpaxmala U 1eJUToa036l. dusndeckue U XUMHUECKHUE
CBOMCTBa Kpaxmaia (THAPOJIH3, KAYSCTBEHHAS PEAKIIUS C HOJIO0M).

DOKCIepUMEHTAIBHBIE METOJbI HM3YYCHHS BEIICCTB W WX TMPEBpAICHUI: MPOBEJACHUE, HAOMIOACHUE W OIMCAHUC
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE 3TaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(oKHuCIeHre aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) u runpoxcuaom memu(ll), B3aumopaeiicTBue kpaxmana ¢ HOJOM),
MIPOBE/ICHHE MPAKTHUECKOU PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnbie 3anaum.

Brruucienus mo ypaBHEHUIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A3oTcoeprKale OpraHn4eckiue CoeAMHECHNUS.

AMMHOKHCIIOTBI Kak aM(OTEpHBIC OPraHUYECKUE coequHeHNs. DU3NIECKUE U XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe IIUIuHa). bruosornyeckoe 3HaueHHEe aMUHOKHCIIOT. [lenTumbr.

benku kak mpupogHbIe BRICOKOMOJCKYIISIPHBIE coenuHeHMs. [lepBudHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, JICHATYpaIlrs, KAaUeCTBCHHBIC PEaKIIUU Ha OCIIKH.

DKCNepUMEHTAIBHBIC METOIBI U3YUYCHHS BEIIESCTB M UX NPEBPAICHUIN: HAOIIOJCHUE U OIMMCAHKME JIEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypaIvs OCIIKOB NP HarpeBaHUH, [IBETHBIC PEAKIIMK OCITKOB.

BricokoMouieKkyJsIpHbIE COeTMHEHUST



OCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb
MOJIMMEPU3AINH, CPEIHSIS MOJEKyIspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJCKYJSPHBIX COCIUHEHUN —
HOJUMEPU3aLHsl U OJIUKOHACHCALINS.

DKCrepUMEHTAIbHbIE METO/bl M3YUYEHHUS] BELIECTB M WX NPEBPALICHUN: O3HAKOMIICHHE C 00pa3laMu MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmmzannst MeXOpeIMETHBIX CBA3E€H IIPU HM3Y4YEHUM OpraHmyecko xumuu B 10 Kiacce oCymIecTBIsIETCs 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, TaK M MOHATHM, SBISIOUIMXCS CUCTEMHBIMHU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKIIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHSATHUS: SBJICHHE, HAy4YHBIA (aKT, THIOTE3a, 3aKOH, TEOpHs, aHaJINU3, CHHTES,
KJaccupuKanus, NIepuoANYHOCTb, HAOII0ICHIE, N3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dusuka: MaTepus, PHEPrusi, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BETUUHUHBI U €AUHUIIBI UX U3MEPEHMUS.

buonorus: knetka, opraHusMm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3, OMOJIOTMYCCKH AaKTUBHBIC
BellecTBa (OENKH, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMIaeMBbIe, TOTIINBO, PECYPCHI.

TexHosorus: mNUIIEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO MUTAHUsS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE WU
KOCMETHYECKHE MpernapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.



COLEPKAHUE OBYYEHUSA 11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUYECKHH 351eMeHT. AToM. SIipo aroma, U30TOMbl. DJIEKTPOHHAST 000JI04Ka. DHEPreTUYECKUE YPOBHU, TTOTYPOBHH.
ATOMHBIC OpOHUTaNH, S-, P-, 0- 3meMeHThI. OCOOCHHOCTH pacHpeeiieHHs JICKTPOHOB 10 OPOUTAIIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpALTUS AaTOMOB.

[leppogmueckuit 3axkoH U Ilepmoamueckass cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBa. CBsa3b
[IEPUOINYECKOTr0 3aKoHa U llepuoanueckon cucremsl Xumuyeckux aneMeHToB [[. . MenaeneeBa ¢ COBpEMEHHOU TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BENIECTB MO I'PyIIaM U NMeproaaM. 3HAYCHHE EPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

CrtpoeHue BelecTBa. XUMHUYECKas CBA3b. BUIbI XMMUUYECKOUM CBSI3U (KOBaJEHTHAsl HEMOJSIpHAsl U MOJIApHAs, HOHHAs,
MeTajinyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHOM XUMHUYECKOM CBsI3U (OOMEHHBIA M JOHOPHO-AaKIENTOPHBIN).
BonoponHas cBs3b. BaieHTHOCTE. DN€KTpOOTpUIATENBHOCTh. CTeneHb OKUCIeHUsI. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BENIECTBA. [HIIBI
KPUCTAIUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIx cucteMax. ICTUHHBIE U KOJUIOWIHBIE paCTBOPBEI. MaccoBas 1071 BEUIECTBA B pACTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHnit. HomeHkiaTypa HeOpraHW4ecKux BeHIECTB. | 'eHeThyeckas CBS3b
HEOPraHMYEeCKUX BEILECTB, TPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuueckas peakmus. Knmaccudukamuss XUMUYECKHX PEAKIMHA B HEOPTAaHMYECKOWM M OPTraHWYECKONM XUMHU. 3aKOH
COXpaHEHHMS MACCHI BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iaudHbIX (akTopoB. OOpaTuMble peakiih. XHWMHYECKOE pPaBHOBECHE.
@DakTOpPHI, BIUSAIOLIME HA COCTOSTHHE XUMUYeCKOro paBHoBecus. [Ipunuun Jle [lartense.

Onektposutuueckas nuccornuaius. CuiibHbIE U ciia0ble JeKTpoauThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIA,
HEWTpasbpHasd, meaodHas. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.



DKCIepUMEHTAIbHBIE METOAbl M3YyUYCHHUS! BEIIECTB M MX IMpeBpallleHuil: aemMoHcTpanus Tadnui «llepuoamyeckas
cucrema xumuueckux snemeHToB J[. M. MeHnneneeBa», uzyueHue MoJeied KPUCTAIUIMYECKUX PEMIETOK, HAOIOJEHUE U
OMKCaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3jiokKEeHUE MEPOKCHIA BOJOPOAa B MPUCYTCTBUM KaTallnu3aTopa,
onpeJesieHue CpeAbl PAacTBOPOB BEIIECTB C TMOMONIBI0 YHHMBEPCAJIBHOTO HMHAMKATOpPA, PEaKIMM HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BimsiHME pa3mnyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN).

Pacuérnblie 3anaumn.

Pacuétel Mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BaHUEM
MOHATHS «MAaccoBas JI0Js BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB J[. M. MeHnneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. Du3nueckue CBOWCTBA HEMETAJIOB. AJUIOTPOIHUS HEMETAIOB (HAa MPUMEPE KHUCIOPOa,
cepsl, pocdopa u yriieposa).

XVMMHUUYECKHE CBOMCTBA BAXKHEWINMX HEMETANIOB (TajoreHOB, cephl, a3ora, docdopa, yriepojga U KpeMHHs) U UX
COEIMHEHU (OKCHUIOB, KUCIOPOACOAEPKAITUX KUCIOT, BOJAOPOIHBIX COSAMHEHUI).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramnel. Ilonoxenne wmeramnoB B llepuomnueckon cucreme xumuueckux osnemeHtoB /[l M. Menneneesa.
OcoOeHHOCTH CTPOCHUS DJCKTPOHHBIX 0000YeK aToMOB MeTauioB. OOmme du3nyueckue cBoiicTBa mMeTauioB. CIuiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BaXXHEUINIMX METAUIOB (HATPUM, KalWd, KaJlblMi, MarHUM, aTlOMUHUN, [IUHK, XpPOM, >KEJIE€30,
Me€Jlb) U UX COCAUHEHUM.

OO61ue crocoObl MoayueHus: MeTaioB. [[pumMeHeHne MeTaioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YyUYECHUS] BEUIECTB U MX MPEBpAIICHUN: U3YUYEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD»,
o0paslioB HEMETAUIOB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/ad, HaONIOJCHUE U ONUCAaHWE JEeMOHCTPAIIMOHHBIX H
J1a00pATOPHBIX OMNBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMU KUCIIOT U IIEJI0YeH, Ka4eCTBEHHBIE PEAKIIUU
Ha KaTUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.



Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIHMH BEIIECTB, pacu€Thl Macchl (00bEMA, KOJMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMU, €CJIU OJHO M3
BEIIIECTB UMEET MPUMECH.

X¥MHUA M )KU3Hb

Ponp xumMum B 00€CTICUCHHHM HKOJIOTHYECKOM, DHEPTreTUYECKON W MHINEeBONW O€30MacHOCTH, Pa3BUTHU MEIUIIMHEIL.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEUIECTB U XUMUUECKUX PEAKIIUH.

[Ipencrapienus: 006 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYEeHHS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATEPHUAIOB. BAXXHEHUIIHNE CTPOUTEIBLHBIE MaTEpHalibl, KOHCTPYKIHMOHHBIC MaTepHalbl,
KpacKH, CTEKJIO, KepaMHuKa, MaTePHAIIbI JUIs JICKTPOHUKHA, HAHOMAaTEpHaJIbl, OPraHMYECKUE U MUHEPaIbHBIC YI0OPECHHUSI.

XuMusi U 370pOBbE YEJIOBEKA: IMpaBWja WCIOJb30BAaHUS JICKAPCTBEHHBIX IMpPEMapaToB, MpaBuiaa OE30MaCHOTO
HCIIOJIB30BaHUs MPENapaToB OBITOBON XMMHUU B MOBCETHEBHON KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzamus MexnpeIMeTHBIX CBS3€H NP M3ydYeHUH OOIIer M HeopraHM4eckor xumuu B 11 Kitacce ocyliecTBiIseTcs
yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTCCTBCHHO-HAYYHBIX IOHSATHM, TaK W TOHSITUH, SBISIIOMIUXCS CUCTEMHBIMH IS
OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiaccudUKanus,
MepUOANIHOCTh, HAOJIIOACHUE, SKCIICPUMEHT, MOACITUPOBaHUE, U3MEPECHHE, SIBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJIEKYJIA,
AHEPreTUYECKUI YPOBEHbB, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NMUECKHE BETUYUHBI U €IUHULIBI KX
W3MEpPEHUS, CKOPOCTb.

buonorusi: kieTka, opraHusM, 3KOocucTema, oumocdepa, Makpo- U MHUKPODJIEMEHTHl, BUTAMUHBI, OOMEH BEIIECTB B
OpraHHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIIUIEHHOCTh, METALIYPTUsi, MPOU3BOJCTBO  CTPOUTEIIBHBIX  MaTE€pUAJIOB,
CEIBLCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MMPOMBIILUICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILICHHOCTh, MPOU3BOICTBO



KOCMCTHYCCKUX  IIPCIIapaToB, IMpOU3BOJACTBO KOHCTPYKIHMOHHBIX  MAaTCpHaJIOB, QJICKTPOHHAA  HPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMW HA BA30BOM YPOBHE CPEJJHEI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMKCS MPOrpaMM CPETHEro OOIero
oOpa3zoBaHusl (JUYHOCTHBIM, METAaNpeIMETHBIM U TpeaMeTHbiM). HaydHo-meTonuyeckoil OCHOBOM Mg pa3pabOTKu
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI MPOrPaMM CpEIHEro oOIIero o0pa3oBaHUs SIBISETCS CHUCTEMHO-IESITEIbHOCTHBIN
MOJXO/.

B coorBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM MTOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPEIMETA
«XuMUs» Ha YPOBHE CPETHETO 001ero 00pa30BaHUs BIIEICHBI CIEIYIONINE COCTABISIONINE:

OCO3HAHHE OOYYAIOUIUMUCS POCCUMCKOM TPaKIAHCKONW HMIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOIIPEICIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKHUX
Tpaguiuii 60a30BOM HAYKH XUMHUH,

TOTOBHOCTh W CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMH 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTH IEJIH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHUS TpEIMeTa «XUMHUS» JIOCTUTAIOTCS B EIUHCTBE y4eOHOM M BOCHUTATEIHLHOMU
JNEATEIBHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKUMH, COLHUOKYJIBTYPHBIMH, IYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH U
uaeaJaMi POCCUMCKOTO TPa)XJaHCKOTO OOINeCTBA, MPUHATHIMHU B OOIIECTBE HOpPMaMHW M TpaBUJIaMU TMOBEACHUS,
CIOCOOCTBYIOIIMMH MpOoLieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIIMXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TpEeAMeTa «XUMHUS» OTPaKalOT CHOPMHUPOBAHHOCTH OIBITA MO3HABATEIHHOU H
MPAKTUYECKOHN JEATEIHHOCTA 00YJAIONTUXCS TI0 Pean3aIlii IPUHSITHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIEC B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:



OCO3HaHUs 00Y4alOIMMHUCA CBOUX KOHCTUTYLIMOHHBIX ITpaB U 00SA3aHHOCTEH, YBAKEHHUSI K 3aKOHY U IPABOMOPAJIKY;

MIPEACTABIICHHS O COLIMAIBHBIX HOPMax M MPaBHIIaX MEKINYHOCTHBIX OTHOIIEHUI B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NEATENbHOCTH IPHU CO3JAAHUU YYEOHBIX MPOEKTOB, PEUICHUM Y4YEOHBIX U
[IO3HABATEIIBHBIX 3a/1a4, BBINIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh UM MPUHUMATh MOTHUBBI, HAMEPEHHUS], JOTUKY M APIrYMEHTBHI JAPYTUX MPU aHAIU3€ PA3ITHYHBIX
BUJIOB YU€OHOM e TEIbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMA!

LEHHOCTHOT'O OTHOWIECHHSI K ICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTE€UYECTBEHHON XUMUU;

YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT IJIUTENbHBIX HAOJIOACHHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MIOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB,;

UHTEpeca W I[I03HABATEIbHBIX MOTHMBOB B TOJYYEHUH U MOCIEAYIOLIEM aHaiu3e HH(POpMaluu O TMEepeaoBbIX
JOCTHKEHUAX COBPEMEHHOW OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBSI3AHHBIE C XUMUYECKMMU SIBJICHUSIMU, U NPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHHUE U MOCTYIIKM CBOMX TOBAPUIIEH C IMO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 30pOBOro M 0e30macHOro obpas3a >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

coOMIoicHusT TpaBWJl O€30MacHOro OOpalleHHus ¢ BeIIeCTBaMU B OBITY, TMOBCEIHEBHOW >XM3HU U B TPYIOBOM
NEATEIIbHOCTH;

NOHUMAaHUSl LIEHHOCTH MPaBWJI HMHAUBUAYAJBHOIO M KOJUIEKTMBHOIO O€30MacHOr0 TOBEACHUS B CHUTYyalUsX,
YIPOXKAIOIIUX 340POBBIO U KU3HU JIIOJEH;



OCO3HAHUS MOCIEACTBUM U HEMPUATHS BPEHBIX NPUBBIYEK (YIOTPEOJICHUS aTKOTr0Jis, HAPKOTUKOB, KYpPEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HUCCIEAOBATEIIbCKOM JESTENIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHWH MPAKTUYECKHUX 3a]ad COLUMAIbHOW HAINpPaBIEHHOCTH (B pamMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YUYEHUIO MNPOPEcCUdl pa3auyHOro pojia, B TOM YHUCJIE HA OCHOBE NPHUMEHEHHS
MPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MHJIMBHIYaJIbHOW TpaeKTOpUU 0Opa3oBaHUsl, OyylIed mpodeccuu U peanu3aiuu
COOCTBEHHBIX >KMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUHU, UHTEPECOB U OTPEOHOCTEM
00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs TI00aJbHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIUSHHUS HSKOHOMHUYECKHX IMPOLIECCOB HA COCTOSIHHE
MIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH MCIOJIb30BAaHUSl JOCTMIKEHUW XUMHUHM JJIsi PEIICHHs BOIMPOCOB PalMOHAIBHOTO
MIPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HENPUATUS IEUCTBUM, NPUHOCAIIMX BpEH OKPYKAKOIMIEH MPUPONHOU Cpele, YMEHHs NPOTHO3UPOBATH
HeOJIaronpusITHbIC YKOJIOTHYECKHUE TIOCIICICTBUS MTPEAITPUHUMAEMBIX JEHCTBUHN U TPEAOTBPAIIATh UX;

HaJIU4YUs Pa3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKON KYJbTYpPhl, ONbITA AESITEIBHOCTH 3KOJIOTMYECKOU
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW M COILIMAJIbHON MpPaKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH HICOJIOTHH XeMohoouu;

7) UEHHOCTU HAYYHOI'0 IMO3HAHMS:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM
MPaKTUKH;



MOHUMAaHUS CIeNU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e poid B (POPMHUPOBAHUM DPAIMOHAIBHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU IIEJOCTHOTO MPEJCTABICHUS 00 OKpPYXalolleM MHpPE KaKk O €JAUMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH MPoOJieM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUU JJII COBPEMEHHOM UMBWIM3AIMU: B €€ TyMaHUCTUYECKOM
HaIPaBJICHHOCTH W BaXXHOW pPOJM B CO3JaHWHM HOBOW 0a3bl MaTepUAbHON KYJIBTYPHI, PEIICHUH TI00ATBHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YETIOBEYCCTBA — CHIPHEBOM, SJHEPTETUUCCKOM, MUIIEBONW M IKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, 00ECIIEUYEHUN YCIOBUM YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKI0TO YieHa OOIleCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: NMOHUMAHUS CYIIHOCTH METOJOB IIO3HAHMS, HUCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JJIs aHAlM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOJAIINX B HEM U3MEHEHUN, YMEHUS AeiaTh 000CHOBAHHbBIC 3aKIIOYEHUSI HA OCHOBE HAyUHBIX (PAKTOB U MUMEIOIIUXCS
JTAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JUISl pelIeHUs MpoOjieM B pealbHBIX KU3HEHHBIX
CUTYyalUsX;

MHTEpPECA K MO3HAHUIO U UCCIIEI0BATEIbCKON IESATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX
3HAHUU 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPy B pa3InYHBIX chepax mpodhecCuoHAIbHON AESTEIHHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHUSI y4eOHOro mpeameTa «XuUMHs» Ha YPOBHE CpeIHEro oOiiero oOpa3oBaHUS
BKJIFOYAIOT:

3HaUUMbIe Ui (OPMHUPOBAHUS  MHUPOBO33PCHUS]  OOYUYAIOMIMXCA  MEKIUCIUIUIMHAPHBIE  (MEXIPEIMETHbIC)
oOIlleHayYHbIE TIOHATHS, OTPAXKAIOUUE IEJIOCTHOCTh HAyYHOW KapTUHBI MHpAa U CHeNU(PUKY METOJ0B TO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC, CUCTEMa, Hay4YHbIM (akr,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSsI, UCCIIE0OBAHUE, HAOIOICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);



YHUBEpCAIbHBIC Y4YeOHBIC ACUCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC), OOECIICUNBAIOIIHEC
dbopmupoBanne PyHKITMOHATEHON TPAMOTHOCTH U COITMATBHONW KOMITETCHIIMHA 00YJarOIuXCs;

CITIOCOOHOCTh OOYYAaIOIIUXCS HMCIOJIB30BaTh OCBOCHHBIC MEXKJIUCIHHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHUS U
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B TTO3HABATEILHON U COIIMATILHOMN ITPaKTHUKE.

MeranpeaMeTHbie  pe3yJabTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHBEPCAIBHBIMA  YYCOHBIMH  TI03HABATEIHLHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMU.

OBJaeHue yHUBEPCAJILHBIMYU YU€OHBIMY MO3HABATEIbHBIMU € CTBUAMM:

1) 0a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSITEIIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIeMYy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LEeNU MACSITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pe3yJbTaThl
JeSTEILHOCTH C TIOCTABJIICHHBIMU LICIISIMH,

HCII0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTHYECKOTO MBIIIJICHUS] — BBIICIISITh XapaKTEPHbIC MPU3HAKUA MOHATUN U
YCTaHaBJIMBATh UX B3aHMOCBS3b, HCII0JIH30BAaTh COOTBETCTBYIOIINE IMOHATHS ISl OOBICHCHUS OTACIBHBIX (PAKTOB U SIBJICHUI;

BBIOMpaATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(PUKAIIUN BEIIECTB U XMMUUYSCKUX PEaKITUiL;

YCTaHABJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE pACCYXKICHUsI (MHIYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (POPMYITMPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHSTh B IIPOIIECCe MO3HAHUS, MCIONIb3yEeMble B XHUMHH CHUMBOJHYECKHE (3HAKOBBIC) MOJICIH, TTPeoOpa3oBbIBATH
MOJICIbHBIE TPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEeMEHTa, XUMHUecKas (opMysa, ypaBHEHHE XUMHUUYECKOU
peaKkiuyu — TMpU PEIICHUU YYEOHBIX TO3HABATEIBHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJCIIbHBIC
MIPEICTABIICHUS IJISI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 6a3oBbIe McCIeA0BaTEIbLCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dbopMyIUpOBaTh 1IEJIU U 3a/1a4U UCCIICIOBAHMS, UCII0JIb30BaTh MMOCTABJICHHBIE U CAMOCTOATENIBHO CPOPMYITMpPOBaHHBIE
BOIPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI i1 (DOPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUIA;



BJIAZIETh  HAaBBIKAMU  CaMOCTOSITEIBHOTO  IUIAHUPOBAHUS U MPOBEJCHUS  YYEHUYECKHX  OSKCIEPHUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOMI0JaTh 3a XOJOM TpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTarT,
¢bopMynupoBath O0OOIIEHHS M BBIBOJBl OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YJTATOB HCCIECJOBAHMS, COCTaBIATh
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

NpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOM MJESTENbHOCTH, MPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO pa3IMYHBbIX METO/OB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBATbCS B Pa3IMYHBIX MCTOUYHHMKAX HMHGPOpMauu (HAy4YHO-TIOMYJIApHAs JIUTEpaTypa XUMHYECKOIO
collepKaHusl, CHpPaBOYHBbIE MOCOoOMs, pecypchl MHTepHeTa), aHanu3upoBaTh HHPOPMALMIO PA3IHYHBIX BHIOB U (HOpM
MIPEICTABICHUS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(opMyIHUpOBaTh 3aIPOCHl U MPUMEHATh Pa3IUYHbIE METOJbI MPHU MOUCKE U O0TOOpEe MHPOpMAIUU, HEOOXOAUMOM ISt
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUA M Pa3IMYHBIX IOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy MpeAcTaBieHUs HHpopMauuu (Cxembl, Trpaduku, AuarpaMMmel,
TaOJIMLbI, PUCYHKHU U ApYyTHUE);

UCIOJb30BaTh HAy4YHbIM $3BIK B KadeCTBE CpPEJACTBAa MpU padboTe ¢ XUMUYECKOM uHpopManueil: NPUMEHSThH
MeXIpeAMeTHbIE ((PU3HUEeCKUEe U MaTeMaTUUYECKUE) 3HAKK U CUMBOJIbI, POpMYJibl, a00peBUATypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJA€ [ualora W/WIM AUCKYCCHUU, BBICKA3bIBAaTh WJCH,
(bopMyIMpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNIaTh C TMpPE3eHTAlMel pe3yJbTaTOB MO3HABATEIbHON JAESITENbHOCTH, MOJYYEHHBIX CaMOCTOATEIbHO WIH
COBMECTHO CO CBEPCTHUKAMH TPHU BBINOJHEHWHM XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO HMCCIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEILECTB, PeaU3alMi Y4EOHOTO MpPOeKTa U (HOPMYIHPOBATH BBIBOJBI MO pe3yiIbTaTaM MPOBEAEHHBIX
MCCIIEIOBAHMM MyTEM COTTIACOBAHMS MTO3UIIMHN B X0/1€ 00CYXIEHUSI U OOMEHA MHEHHSIMH.

Ogy1ageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eHCTBHSAMM:

CaMOCTOSITEJIHO TJIAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIbHYIO AEATEIBHOCTD, ONpEaeiss e€ Lenu U 3a7ayu,
KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATh MpeAJiaraéMblil alrOpUTM JCHCTBHI TpPH BBINOJIHEHUU
y4eOHBIX U UCCIIE0BATEIbCKUX 3aa4, BbIOUpaTh Hanboee 3¢ (eKTUBHBIN CIOCO0 UX PELICHHs C YIETOM MOTyUYEHHUsT HOBBIX
3HAHUU O BEIIECTBAX U XMMHUYECKUX PEaKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOIICHKHU.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKass XuMush OTpaxkaroT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUN 0 XMMHYECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH
B MO3HAHUM SBJICHUHN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (QYHKIIMOHAIHHOW IPAMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7ad4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpAasl BKIIOUYAET: OCHOBOIOJATAIOUINE MOHATUS (XUMUYECKHUI SJIEMEHT,
aToM, JICKTPOHHAs 000JI0YKa aToMa, MOJIEKYJia, BAJIGHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUUECKasl CBSI3b, CTPYKTYpHAs
dhopmyina (pa3BépHyTas U COKpallléHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIEpOIHbIN CKeeT, PYHKIIMOHAIbHAS
rpyIna, paavkaji, U30MEepHusi, U30MEphbl, TOMOJOTHYECKUA DS, TOMOJIOTH, YIIEBOIOPObI, KUCIOPOA U a30TCOJAEpIKallne
COEMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOpHs
CTpPOEHMS oprannueckux BemectB A. M. byTiepoBa, 3aK0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3bIK XMMHUU;, MHPOBO33PEHUYECKHE 3HAHMS, JIe)KAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKHX



ABIIEHUH, (AKTOJIOTHUYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MacCHOM HCIIOJIB30BAHUHM Ba)KHEHUIIUX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM IEATEIbHOCTH YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKT€pHbIE MPU3HAKU [OHATUI, YCTaHaBIMBaThb MX B3aUMOCBS3b,
UCII0JI30BaTh COOTBETCTBYIOIME ITOHATHUS IIPU ONUCAHUU COCTaBa, CTPOEHUS U IIPEBPALLECHUM OPraHUYECKUX COCITMHEHHI;

c(hOpPMHUPOBAHHOCTh YMEHUH UCIOJIB30BATh XUMHUECKYIO CHUMBOJIMKY JIJIsl COCTABJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIEHHOW) POPMYIT OPraHNIECKUX BEIIECTB U YPABHCHUH XUMHYECKUX PEAKITUH, N3TOTaBINBATH MOJICIIH
MOJIEKYJI OPTaHUYECKUX BELIECTB IS MIUTFOCTPALMU UX XUMUYECKOIO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMUPOBAHHOCTh YMEHHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh M3YUYEHHBIX OPraHUYECKUX BEILIECTB M0 UX COCTABY U
CTPOCHHIO K ONPEAEeNIEHHOMY KJIAcCy/TpyIIe COCOUHEHHM (yriaeBOIOPOAbI, KUCIOPOJ M a30TCOAEpKalllue COEITUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCAMHEHHsS), JaBaTh WM Ha3BaHuA To cuctemarndeckot Homenkmatrype (IUPAC), a rtaxke
MPUBOJNTH TPUBUAIbHBIE HA3BAHMS OTAEIBHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, MPOMMIICH, AlleTHJIEH, 3TUJIECHIJIUKOJIb,
rMuepuH, ¢GeHos, QopMmanblIerus, ameTaibJeruj, MypaBbUHas KHCIOTa, YKCYCHas KHCIOTa, OJEMHOBAsl KHCIIOTA,
CTeapuHOBAs KUCJIOTa, III0K03a, PpyKTO3a, Kpaxmall, LeJIJII0103a, TJIMIUH);

c(OPMUPOBAHHOCTh YMEHUSI ONPEIENATh BHUJbI XUMUYECKOW CBSI3U B OPraHMYECKUX COCIUHEHMSX (OJMHApHBIE U
KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS PUMEHSThH MOJIOKEHUSI TEOPUU CTPOCHMSI OpraHnueckux Bemects A. M. bytinepoBa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe M XMUMHUYECKHE CBOWCTBA TUIIUYHBIX
MpE/ICTaBUTENCH Pa3IMYHBIX KJIACCOB OPTraHMYECKHX BEIIeCTB (METaH, dTaH, THJIEH, MPOIWJICH, alleTuieH, OyTaanen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, STaHOJ, ATHUJICHIJINKOJIb, TJIMLIEPUH, (PEHOJI, alleTalIbIeTH, MypaBbUHAsA U YKCYCHas
KHCJIOTHI, TJIH0KO03a, Kpaxmall, LeJUTH0I03a, aMUHOYKCYCHAsl KHCIIOTa), WILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXK]y HUMU
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh UCTOUYHUKH YTIIEBOAOPOTHOTO ChIpbs (HEPTh, MPUPOIHBINA ra3, yroJb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKH;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJWTH BBIYMCICHUS IO XUMHYECKUM YypaBHEHHUSIM (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIECTBA WU MPOAYKTa PEAKITUHU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WIIN
POJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJIETh CUCTEMON 3HaHUM 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TIPU HW3YYCHUH BEIICCTB M XHMHYCCKUX SIBICHUH (HAOMIOIEeHNWEe, W3MEpPEHHEe, JKCICPUMEHT, MOICIUPOBAHUE),
HCITOJIH30BaTh CUCTEMHBIC XUMHUUECKIE 3HAHUS TSI IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C
BCIIIECTBAMH U UX IPUMCHCHHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COONIOZaTh TMpaBWIa I[OJIB30BAHUSA XUMHUYECKOM mocyAod U J1abopaTopHBIM
o0opyJ0BaHUEM, a TaKXke IMpaBuia OOpalieHUsi C BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKUIUSIMH IO BBITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH IUTAHHPOBATH W BBITIOJHATh XUMHUYECKHHA SKCIEPUMEHT (IIPEBPAIICHUS OPraHMYCCKUX
BEILIECTB MPU HArPEBaHUM, IMOJYyYEHUE STUJICHA U MU3yUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIICCTB,
JieHaTypalys 0eJIKOB IPU HArpeBaHUU, IBETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBHUH C NMPABUJIAMU TEXHUKU 0€30MaCHOCTH MpHU
oOpaIieHn ¢ BEIIECTBAMU U JIA0OPATOPHBIM O00OPYIOBAaHUEM, MPEACTABIATh PE3yJbTaThl XUMUUECKOTO SKCIEPUMEHTa B
(dhopme 3anmucH ypaBHEHHU COOTBETCTBYIONIUX PEaKIMil 1 (OPMYIUPOBATH BEIBOABI HA OCHOBE dTHUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHHH KPHUTHUYECKH aHAJIM3HPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOJyd4aeMyl0 W3 pPa3HbBIX
HMCTOYHHUKOB (CpeacTBa MaccoBoi nHbopmaiuu, UHTepHET U ApyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBHJIA DKOJIOTHUECKH IE€J€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOU
NEATETPHOCTH B IIENISIX COXPAHEGHUS CBOETO 370POBbS W OKPY)KAIOIICH TPHPOAHOW Cpebl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS HA )KUBBIC OPTaHU3MbI OTIPEICIEHHBIX OPraHUICCKUX BEIICCTB, TOHUMas cMbIcH Tokasarens [1/1K, moscHATh Ha
MpUMeEpax CIocoObl YMEHBIICHUS U TTPEIOTBPAICHUS UX BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YeJIOBEKa,

JUIsT OOyYaroIMIMXCS C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHU;

JUISL CIICTIBIX U CJTA0OBUJIAIIMX OOYYArOUIUXCS: YMEHUE HUCMOJIb30BaTh Pelibe()HO-TOUCUHYIO cucTeMy oOo3HadueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.



11 KIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHuueckasi XUMUs OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XUMHYECKOW COCTAaBIISIIONICH E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIU
XUMHHM B TIO3HAHUU SIBJICHUM MPUPOAbI, B (OPMUPOBAHWU MBILIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM NJIsi pelIeHUs] MPaKTHYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBONOJArarolue MOHATUS (XMUMUYECKUI 3JIEMEHT,
aToMm, H30Tom, S-, P-, d- DJIEKTPOHHBIE OPOWUTANIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJISIpHBIH OOBEM, BaJCHTHOCTH,
AIEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIICHHS, XUMUYECKas CBsI3b (KOBaJEHTHAs, MOHHAs, METAJJIMYECKasA, BOAOPOIHAS),
KpUCTAJUIMYECKasi PEIIETKA, TUIIBl XUMHUYECKUX PEAKUUW, PacTBOP, SJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS
JAUCCOLMALMS, OKUCIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peaklMi, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANIEKTPOIMTUUECKON AUCCOoNMalny, nepuoaudeckuil 3akon J[. V1. MenneneeBa, 3aKOH COXpaHEHUSI MAacChl BEILLECTB,
3aKOH COXPAHEHMS W MPEBPALICHUS YHEPTUU NPH XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKHUM SI3bIK XHUMUH,
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHWMHYECKHX SIBIICHUH,
(akToNIOrHYecKre CBEJCHHS O CBOMCTBAaX, COCTABE, MOJyUYEHUHU U O€30M1aCHOM HMCIIOJIb30BAHUH BaKHEHIIIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IEeATEIBHOCTH YEI0BEKa,

c()OPMUPOBAHHOCTh YMEHUU BBISBIATh XapakTEpHble MNPU3HAKU TOHSATHH, YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MTPU ONMMCAHUHA HEOPTaHUYECKHUX BEIECTB U UX MPEBpPALICHUM;

c(hOpMHUPOBAHHOCTH YMEHUI HCHOIB30BATh XMMUYECKYIO0 CUMBOJIMKY JIJISl COCTABIIEHUSI (POPMYJT BEUIECTB U YPABHEHU
XUMHUYECKUX peakiui, cuctematudeckyto HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTNIEIBHBIX HEOPTaHUYECKHUX
BeILECTB (yrapHblii ra3, yriaekHcibli ra3, aMMHUaK, raiéHas U3BeCTh, HEral€Has H3BeCTh, TUTHEBASI COA, IMPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHI OMpPEAENATh BAJIEGHTHOCTh U CTENIEHb OKUCJICHHUS] XUMUYECKHUX AJIIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAsS, METAJUIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSX, TUIl
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (ATOMHAsA, MOJIEKYJISIpHAs, NOHHAS, METAILIMYECKAsI), XapaKTep CPEAbl B
BOJHBIX PACTBOPAX HEOPIaHUYECKUX COCAUHEHUMN;



c(hOpMUPOBAHHOCTh yMEHUN YCTAaHABIWBATh MPUHAICKHOCTh HEOPTaHWYECKHUX BEIIECTB IO HMX COCTaBy K
onpenenéHHOMY KJIacCy/Tpymie COeAUHEHUN (MPOCThIC BEIECTBA — METAJUTBI U HEMETAaJUTbl, OKCHUJIbI, OCHOBAHHUS, KUCIIOTHI,
am(poTepHbIEC TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Mepuoaudeckoro 3akona JI. . MenpeneeBa u 1eMOHCTPUPOBATH €r0
CHUCTEMATU3HUPYIONTYI0, O0BICHUTEIHHYIO U POTHOCTUYECKYIO (DYHKITHH;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX AJIEMEHTOB 1—4 mepuojoB
[Mepronnyeckoit cuctembl xumHueckux avieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOuTaNN», «IHEPTreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XMMHMYECKHX 3JIEMEHTOB U MX
COEMHEHUN I10 IiepruoaaM u rpynnam llepuoanueckon cucteMsl XuMu4ecKkux anemMenToB 1. Y. Menaeneesa;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB
Pa3IMYHBIX KJACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY HEOPraHWYECKHMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH IO PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeIECTB, TEIIOBOMY 3(PdeKTy peakiuu, U3MEHEHHMIO CTENEeHEW OKHCIICHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKlMH, yYaCTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJIATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPAaBHEHUS
peakimii HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBHSI, PY KOTOPBIX 3TU PEAKIIUU UIAYT O KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMH, TOATBEPKIAIONIME KAYECTBEHHBIH COCTaB  Pa3IMYHBIX
HEOPraHMYE€CKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PAaCKpbhIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH TOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKInii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapakTep CMEIICHHUS] XUMUYECKOTO paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [latenne);



chOpMUPOBAaHHOCTh YMEHUN XapaKTepH30BaTh XUMHUYECKHE IMPOIIECCHI, JIEKAIIUEe B OCHOBE MMPOMBIILICHHOTO
MOJIyYEHHUs] CEPHOW KHMCIIOTBhI, aMMHAKa, a TaKXe COPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLMUIIAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHMM IPOBOAMTH BBIUMCIECHHSI C MCIOJIb30BAHUEM IOHITHUSI «MaccoBas JOJs BEIIECTBA B
pacTBope», 00BEMHBIX OTHOILIEHUH ra30B MPU XMMHUYECKUX PEaKIMIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJINYECTBY BELIECTBA, MAcCe UM 00BEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIMU BEIECTB, TEIUIOBOrO 3pQeKTa peakuun Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, PEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh yYMEHHM CcOOJIOJaTh IMpaBWiIa IOJB30BAaHUS XHMHUYECKOM TMOCyJod U  J1abOpaTOpHBIM
o0opy/loBaHUEM, a TaKXe NpaBujia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSMHU IO BBINOJHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINIOJIHATh XUMUYECKHUI 3KCIEPUMEHT (Pa3iioKeHHE MEPOKCHIa BOAOPOIa
B IIPUCYTCTBUU KaTaJIN3aTOPA, ONPEIAEICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOLIBI0 YHUBEPCAIBHOTO MHIAUKATOPA, BIMSHUE
pa3ianyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliy, peaklud HOHHOT0 0OMEeHa, KaueCTBEHHbIE peakluu Ha Cyibdart-,
KapOOHAT- M XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHMS, pEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad No TeMaM «Mertamib» U
«HemeTannel») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MAaCHOCTH NpH OOpallleHHH C BEIIECTBAMHU U J1a00paTOpHBIM
000pyI0BaHUEM, MPEICTABIATh PE3YyJIbTaThl XMMUYECKOTO 3KCIEpUMEHTa B ()OpME 3aMHCH YpaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(GOpPMalMIO, TOJIYy4aeMyl0 W3 pa3HbIX
MCTOYHHUKOB (CpECTBA MACCOBON KOMMYHUKalUU, UHTEpHET U IpYyTUX);

c()OPMUPOBAHHOCTh YMEHUHN COOIIOAAaTh MpPaBUiIa IKOJIOTUYECKH L€1€CO00pa3HOro MOBEAEHUS B OBITY M TPYHOBOM
NESTENBHOCTH B IEJIIX COXPAHEHUS CBOETO 3J0POBbS M OKpYXKAIOIIEH NPUPOAHOW CpeAbl, OCO3HaBaTh OMACHOCTb
BO3JICHCTBHS Ha >KMBBIE OPTraHU3MbI OINPEACIIEHHBIX BEIIECTB, MOHMMas cMbica nokaszatens [1/IK, noscHiITe Ha npumepax
CIIOCOOBI YMEHBIICHHS U MTPEIOTBPAILLEHUS UX BPEAHOTO BO3JACHCTBHSI HA OPTraHU3M YEJIOBEKa;

UIsE OOy4YaroIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSTh 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METOAaX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBIICHUN;



JUIA CIENBIX U CJIa0OBUASIINX OO0YYaIOUUXCS: YMEHUE MCIOIb30BaTh Pelbe(hHO-TOUCHUHYIO cCUCTeMy 0003HaueHui JI.
bpaiins ais 3anucu XuMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acoB

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM MPOrPpaMMBbI Beero KoHTpoabHbie IMpakTuyecKkue
padoTshI padoThI
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
byrneposa
Hroro no pazneny
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoHbIE HCTOYHUKH YTIIEBOJIOPOIOB M HX 3 1
nepepaboTka
Hroro no pazneny 13
3.1 Cruptel. Denou 3
39 Anpaerunpl. Kap6oHoBbie KUCTOTHI. CIIOKHBIE - 1
3¢upsl
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
4.1 AMuHBL. AMUHOKHCIIOTHL. benku
Uroro no pazgeny
5.1 ITnactmaccel. Kayuyku. Boigokna
Uroro no pazgeny
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

Ne i/ Kourpoubnbie IIpakruyeckue
IporpamMmal Bcero
padoTshI padoTsbI
Crtpoenue atomoB. [lepuoanueckuii 3aKoH u
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
2.1 Merannbl 6
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUYECKUX 5
' BEIIECTB
Uroro no pazgeny 17
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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