Pabouas nporpamma no yued0Homy npeamery «XumMus» (0a30Bblil ypOBeHb).

HNOSACHUTEJIbHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YPOBHE CpeHEro 0011ero oopa3zoBanus pa3padboTaHa Ha OCHOBE
®enepanbpHOro 3aKkoHa oT 29.12.2012 Ne 273-03 «O0 obpazosanuu B Poccuiickoit denepannn»,
TpeOOBaHUI K pe3yinbTaraM OCBOEHHUs (erepalibHOM 00pa3oBaTENIbHONW MPOrpaMMbl CPEIHErO
obmero o6Opazoanust (POII COO), npencraBneHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
oOpasoBarenbHoM cTtangapre COO, ¢ yuérom Konuenuuu mpernopaBaHus y4eOHOro npeaMera
«Xumus» B 00pa3zoBaresibHbIX opranuzanusax Poccuiickoit denepannu, peaansyonmx OCHOBHbIE
oOpa3oBareibHble IPOrpaMMbl, U OCHOBHBIX MOJNOKEHHH «CTparernuu pa3BUTHs BOCIIUTAHUS B
Poccutickoit deneparuu Ha iepuon g0 2025 roga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOIX0/10B K pa3paboTKe MPOrpaMMBbl 110 XMMHH, K ONPEIEICHUIO O0ILEel cTpaTerun
00y4eHus, BOCIIUTAHUS U PA3BUTHS OOYUYAIOIIMXCA CPEICTBAMH YYEOHOTO Mpeamera «XUMHs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOoHLeNTyanbHble nosnoxenus @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, COAEp KaHus, Pe3yJbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO
HOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHe, IOMy4aeMoO€  BBITYCKHHKaMH  00IIeo0pa3oBaTeIbHOI
OpraHM3aly, SIBISIETCS HEOThEMIIEMON YaCThI0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILIAIOLIIM
9TalloOM peaju3alii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH,
HPUCYIIMX LEJIOCTHON CUCTeMEe XMMHUYECKOTO0 00pa3oBaHMs. DTH LIEHHOCTH KacaroTCsl IO3HAHUS
3aKOHOB TPUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KYIbTyphl YENOBEKa, a TaKKe
HKOJIOTUIECKH 000CHOBAaHHOTO OTHOIIIECHHSI K CBOEMY 3/I0pPOBBIO U TPUPOAHOM cpene. Peamuzyercs
XMMHUYECKOoe 00pa3zoBaHue 00yJaroyuXcs Ha YpOBHE CPEHEro 0011Iero oopa3oBaHus cpe/iCTBAMU
yueOHOoro npeaMera «XHUMHUsA», COAEpKAHUE U MIOCTPOCHHUE KOTOPOrO OMNpPE/IEIeHbl B IpOrpaMme
0 XUMHUHM C Y4€TOM CHEIU(PHUKH HAyKH XHMHH, €€ 3HA4CHHs B IMO3HAHWUU TPHUPOIABI U B
MaTepuaJbHOM JKM3HM OOIIecTBa, a Takke C Y4€ToM OOmMX Nened U MPUHIINIIOB,
XapaKTepU3yIOLINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpelHero oolmiero ooOpa3oBaHUS B
Poccuiickont denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0COOYI0 pOjb B COBPEMEHHOM
LIUBUJIM3ALMHN, B CO3/1aHUM HOBOW 0a3bl MarepHaslbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dopMHUpOBaHUE pallMOHATLHOTO HAyYHOI'O MBIIUIEHUS, B CO3[aHUE 1IETOCTHOTO MPEACTaBIECHUS
00 OKpYKaIoIeM MUpPE KaK O €IMHCTBE PUPOJIbI U YeJIoBeKa, KOTOpoe (OPMHUPYETCs B XUMUU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYKAIOIIETO0 MHpa, OCO3HAHUS B3aHMMOCBS3U
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTIMU PUMEHEHHUSI.

TecHo B3auMOJEICTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHUsI CTajla HEOThbeMJIEMON
YaCThIO0 MUPOBOM KYJIBTYpbI, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOTO TPYZa U )KU3HU KaX10T0 YJIeHa
obmectBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3MJaresIbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaBjeHa Ha pelleHHe Mo0alIbHBIX MPOOIeM YCTOWYMBOIO pa3BUTHS 4YeJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOM, MUIIIEBON, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOIMMH IENSMH U HPUHIMIIAMH CPEIHEro oOIIero oOpa3oBaHUs
copepkanue npeamera «Xumus» (1011 kimaccsl, 6a30BbIif ypOBEHb U3Y4€HUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJATOTOBKY OOyYaroUIMXcsi, HEOOXOAUMYIO UM s
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KH3Hb COLMYMAa,
IPOJIOJDKEHHS] 00pa30BaHUs B pa3IMYHBIX 00IACTSX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMera «XUMHUsS» SBIAIOTCA 0a30Bble Kypcehl — «OpraHuyeckas
xumus» 1 «OO0mIast 1 HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHHS KOTOPbIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUW MO HEOPTAaHUYECKOW XUMUHU (C BKIFOUYCHUEM
3HAaHUH U3 001IEH XUMUH) ¥ OpraHndeckor Xxumun. PopMUpOBaHUE JAHHOM CUCTEMBI 3HAHUI TTPH
W3YUCHUU TpeaMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCErO0 MHOTO00pa3us BEIICCTB
Ha OCHOBE OOIIMX IMOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckast XxuMus» 1 «O011as 1 HeopraHudeckas
XUMUS» cPOpMHpPOBAHA B POrpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOTO ITOAXO/Aa K MU3yYCHUIO
yueOHOro Marepuasia U oOYyCJIOBICHAa HMCTOPUYCCKM OOOCHOBAHHBIM pa3BUTHEM 3HAHWN Ha
ONpeACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYe€CKO XHMHHM BEIeCTBA
paccMarpuBalOTCs Ha YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUSI OPraHWYECKUX COCIUHEHHH, a
TaK)XKe Ha YpOBHE CTEPEOXMMHUUYECKUX M DJICKTPOHHBIX MPEIACTaBICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX NAIOTCS B Pa3sBUTHH — OT YIJIEBOAOPOIOB JIO
CJIIOKHBIX OHOJIOTMYECKH AKTHBHBIX COCIMHEHHH. B Kypce OpraHuMYeckod XUMHU TOJTy4YaroT
pazBuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS IEPBOHAYAIHHBIC
MPEJCTABICHUS O XUMUYECKOHN CBSI3M, KIIAaCCU(IUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XHMUYECKON PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHsI B MpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YUYEHHBI Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHUs TEOPETUYECKUN Marepual u
(aKTOJIOTrHYECKUE CBEICHMS O BEIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpraHWYEeCKass XUMHUS» OOYYAIOIIUMCS TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh
3HA4YEeHUE MEPUOJNUECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHUYECKUX MO3UIIUHN, TITy0Ke
MOHSITh UCTOPHYECKOE U3MEHEHNE (PYHKIIUI 3TOT0 3aKOHA — OT 00001aromIeit 10 00bICHSIONIEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEWIMX BEIMIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKLHUAX, UX CYILHOCTU U 3aKOHOMEPHOCTSX NMPOTEKaHUS
JononHsiercs B Kypcax 10 w11 KiaccoB aneMeHTaMu  COAEPXKAHMS, HMMEILIUMU
KYJBTYPOJIOTUUECKUN ¥ TPUKIATHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHHUMAaHHIO
B3aUMOCBS3M XHMHUHM C JIPyTUMU HayKaMH, PACKPBIBAIOT €€ poJib B IMIO3HABATEIBHOU U
MPAKTHYECKON NIeATETHbHOCTH YeNOBEKa, CMOCOOCTBYIOT BOCHUTAHHUIO YBaKEHUS K MPOIECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUECKHUX MPUIOKEHUNH XUMHUU, MOMOTAIOT BBIMYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JJUYHOCTHO 3HAUUMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh WH()OPMAIIUIO U MPUMEHSITh €€ JIJIsl TOMOTHEHUS! 3HAHUM, pereHus
MHTEJUIEKTYaJIbHbIX M 3KCHEPHUMEHTANIbHBIX HMCCIEAOBATENbCKUX 3a7ad. B menom coxpepxanue
yueOHoro nmpeamera «XuMHUsS» JAaHHOTO YPOBHS U3yU€HUS OPUEHTHPOBAHO HA (HOPMUPOBAHUE Y
00y4JarIIMXCs MAPOBO33PEHUYECKON OCHOBBI JJISI TIOHUMAHHS (PUIOCO(DCKUX HIEH, TaKMX Kak:
MaTepUaibHOE €IUHCTBO HEOPTaHUYECKOTO U OPraHUYeCKOTO MHpa, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SBJICHUN MyTEM HKCIIEPUMEHTA
U pelIeHHUs TPOTHBOPEUUN MEXAY HOBBIMH (DaKTaMH U TEOPETUYECKUMHU MPEANOCHUTKAMH,
OCO3HAHME POJIM XMMHUHU B PEIIEHUHU 3KOJIOTMUYECKUX IMpoOJieM, a Takxke IpobdiieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3IaHUS HOBBIX TEXHOJIOTHI M MaTEpPHAIIOB.

B nutane pemienus 3a/1a4 BOCUTAHUS, PAa3BUTHS U COITUATHM3AINH 00yJaIOIINXCS IPUHSTHIC
IporpaMMoil MO XUMHUHU TMOAXOAbl K ONPENENCHUI0 COAEPKAaHUS U MOCTPOCHHUS MpeaAMeTa
npeaycMaTpuBaloT (GOPMUPOBAHUE YHHUBEPCAJIBHBIX Y4E€OHBIX NEHCTBHUI, MMEOHMX 0a30BOe
3HAYEHWE I PA3IUYHBIX BHUIOB JIEATCIBHOCTH: pEIICHHWs] MpoOjeM, IMOWCKa, aHaau3a u
00paboTku uwHGOpMAIMK, HEOOXOMUMBIX I MNPHOOPETEHUs OINbITa MPAKTUYECKOH U
HCCICA0BATEIbCKON AEITCILHOCTH, 3aHIMAIOIISH BaKHOE MECTO B IIO3HAHUU XUMUH.



B npakTtuke npenoaaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHus, TaK U
Ha YPOBHE CpEIHEro o0Iero 00pa3oBaHus, P OMPENCTICHUH COIEePIKATEIILHON XapaKTepUCTUKU
Huejaeil M3ydeHHs TpeaMeTa HallpaBiICHUEM I[EePBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO
npu3Haéress  (QopMHpOBaHME OCHOB XHMHYECKOHM HAayKHM Kak oOOJIacThU COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTHUUECKOM AeSITEILHOCTH YeJIOBEKa U KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTyphl. C METOAMYECKOW TOYKH 3PEHHUS TaKOW MOJIXOA K OIpPEACNICHUIO Ielied H3ydeHUs
IpeaMeTa SIBJISICTCS BIIOJIHE OTPABIAHHBIM.

CornacHo JaHHOW TOUYKE 3PEHUS IVIABHBIMU LIETSMU W3YYEHHUs Mpeamera «XHUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) ssBASITOTCS:

e (QopmupoBaHHE CHUCTEMBbl XUMHYECKMX 3HAHUW Kak BaKHEHIIeld cocTaBistoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOMW JICKAT KITFOUEBBIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBl U TEOPUHM XHWMHHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHHI MHUPOBO33PEHUYECKOIO Xapakrepa,
O3HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKINil, He0OOXOMUMBIX ISl MPUOOPETEHUs YMEHUN OPHUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYCCKUX SBICHUN, UMEIONINX MECTO B IIPUPOJIC, B IPAKTHUCCKON H
IMOBCEAHECBHOM KH3HMU,

® Dpa3BUTHE YMEHUW U CIOCOOOB JCATEIBHOCTH, CBSI3aHHBIX C HAONIONIEHUEM W
OOBSICHCHHEM XHMHYECKOTO JKCIICPUMEHTa, COOJIONEHUEM MpaBuil OE30IMacHOTO
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKa eel U 3a7a4 U3y4yeHHus mpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMH B
cucTeMme cpenaHero obmiero oopasoanus. CeromHs B MPENOAABAHIHA XHUMHUU B OOJIBIICH CTEIICHU
OTHAETCsl MPENNoYTeHUE MPAKTHUECKON KOMIIOHEHTE COepKaHUsl 0O0ydeHHUs, OPUEeHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMTYCKHUKA 00II€00pa30BaTeIbHOM OpraHM3alliM, BIAJCIONIETO HE HAOOpOM
3HaHWHA, a (PYHKIMOHAIBLHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMHU aKTHBHOTO
MOJTyYSHUS 3HAHUHN M MPUMCHECHHSI HX B PEabHOW KHU3HU JIJIST PEIICHUS MPAKTHICCKUX 3a/1ad.

B cBm3u c dTUM TpH H3yYEHHH TMpeAMeTa «XUMHUS» JIOMHHHPYIOIIee 3HAYCHHE
MpUOOPETAIOT TaKWe IENU U 3a7a4H, KaK:

azanTaius o0yJaronuxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUIEKTYaJ IbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHHYECTRY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIIUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopmMupoBaHue y OOyyarolUMXCs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE /I PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHHS MPOOIIeM,
MoWcKa, aHaimu3a W o0padoTku wuHpOpMalMK, HEOOXOMUMBIX A MPUOOPETEHHS OIbITa
JESITEIIbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHUU XWMHUH, & TaKXKe JI OLICHKH C
MTO3UIIMHA IKOJIOTHIECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
00yJarommxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHUU B
COOTBETCTBHUH C JKU3HCHHBIMU IMOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHbBIE WH()OPMAIHOHHBIE
TEXHOJIOTUH JIJIS TIOUCKA W aHaJIn3a Y9eOHON U HAyYHO-TIOMYJISIPHOM MH(OPMAIIMH XUMUIECKOTO
COJICpKaHMUS;



dbopMupoBaHUE U pa3BUTHE Y 00YYAIOIIMXCS aCCOLUATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
HaOMIOAaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YAaCTHOCTH, [P IJIAHUPOBAHUU U ITPOBEJECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHKE y 00yJaromuXcs yOek1IEHHOCTH B T'YMAHUCTUYECKON HAIPABICHHOCTH XUMUH,
e€ BaXHOW pONM B pEIICHWU TNIOOATBHBIX MPOOJIEM PaAlMOHAIBLHOTO MPUPOAOIOIB30BaAHUS,
IIOTIOJIHEHUS AHEPreTUYECKUX PECYpPCOB M COXPAHEHMsI MPUPOIHOIO PaBHOBECHS, OCO3HAHMS
HEOOX0IMMOCTH OEpEXHOTr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/10POBBIO, a TAKXKe MPHOOPETECHHS
OTIbITA MCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUM JUISl IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYallUAX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMHU.

B y4yeOHoM miane cpennero ofmiero oOpa3oBaHUs mpeaMeT «XUMHS» 0a30BOTO ypOBHS
BXOJUT B COCTaB MPEAMETHOM 00acTH «ECTECTBEHHO-HAYYHBIEC TPEMETHI.

OO61iee ynciIO YacoB, OTBEAEHHBIX ISl M3YYEHUs XUMHUHU, Ha 0a30BOM YpOBHE CpEIIHEro
obmero oopaszoBanus, coctaiseT 68 yacon: B 10 kinacce — 34 vaca (1 yac B Henemnio), B 11 kimacce
— 34 yaca (1 gac B Hezento).



COILEPKAHUE OBYYEHMUSA
10 KJIACC
OPITAHHUYECKASA XUMMUSA

Teoperuyeckue 0OCHOBbI OPraHNYeCKOH XUMHUH

[IpenmeT opranuyeckoil XUMUU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHHUE B IMOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus cTpoeHuUsl opranndeckux coenuHenuii A. M. bytieposa,
e€¢ ocHoBHble mnoNOKeHHs. CTpyKTypHBIE (OPMYIBI OpPraHWYECKUX BewlecTB. [omonorus,
n3oMepusi. XMMUUYECKasl CBSI3b B OPraHUUYECKUX COCAMHEHMSIX — OAMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccupuKaluy OpraHnYecKux BeuecTB. HoMeHkIarypa opraHnueckux
coeMHEHUH (crucTeMaTHuecKas) U TPUBUANIbHbBIC HA3BAaHUS BaKHEHIIINX [TPE/ICTAaBUTENEH KI1acCOB
OpraHMYECKHX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUEHHUsS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJICHHE C
oOpa3liaMu OpraHUYEeCKUX BEIECTB W MarepHaliaMd Ha MX OCHOBE, MOJEIHMPOBAHUE MOJEKYI
OpraHMYECKHX BEIIEeCTB, HAOIIONEHHWE ¢ OMNHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELLECTB IIPU HarpeBaHuu (TU1aBjaeHUE, OOYITIMBaHUE U TOPEHUE).

YrieBonoponsl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU psan. MeTaH M 3TaH — MpocCTeuInne
MPEICTAaBUTENN aJIKaHOB: (PU3NYECKUE U XMMHUECKIE CBOWCTBA (PeaKI[Uy 3aMeIlleHUs] U TOPEHUS),
HaXOXKJCHHUE B MIPUPOJIE, TOIYYEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI psl. DTUIIEH U MPONUIEH — MPOCTEHUIINE
NPEICTAaBUTENN AJIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATAllUU, OKHCICHUS U MOJIMMEPHU3aIUN ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u merunOyraameH-1,3: cTpoeHHe, Ba)XHEUIINE XWMHUYECKHE
cBoiicTBa (peakius nonuMepu3sanun). [lonyuenne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEGHHOCTH CTPOCHMS, TOMOJIOTUYECKHH psAl. ALETHWIEH —
POCTEHUIINH MpeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKHUEe CBOWCTBA
(peakuuy rUIPUPOBAHUS, FAIOI€HUPOBAHUS, THIpaTalluU, TOPEHUS ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MUECKHE M XUMHUUYECKHE CBOMCTBa (peaxiuu
raJJoreHUPOBaHUS W HUTPOBAHUs), TOJNyuYe€HHE M HpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ani02eHUpOSanus U HUMpPOBAaHUs), NOIyUeHue U
npumenenue. TOKCUYHOCTb apeHOB. [eHeTnyeckas CBSI3b MEXAY  YIIEBOJOpPOJaMH,
MPUHAJIEKAIIMMU K pa3IMYHbIM KJIacCaM.

[TpuponHble UCTOUHHMKH yrieBoAoponoB. [IpupoaHblil ra3 u nomyTHele HEPTAHBIE Ta3bl.
Hed1s u e€ npoucxoxaenne. Crioco0sl nmepepaboTku HeTH: EePEroHKa, KPEKUHT (TEpPMUYECKHH,
KaTaIuTuyeckuit), mnuponus. IlpoaykTel mnepepaboTku HePTH, UX TNpPUMEHEHHE B
MPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yroiib M MpOIyKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHUsS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHUE C
o0Opa3laMu I1acTMace, KaydykoB U pe3uHbl, Koyuiekiuu «HedpTb» u «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIEBOJIOPOIOB M TaJIOT€HONPOU3BOJHBIX, IPOBEACHHE NPAKTUUYECKON paloThl:
MOJTyYEHHUE 3TUJICHA U U3yYEHUE ero CBOMCTB.

Pacuérnsie 3amaun.




Bbluucnenuss 1mo ypaBHEHHIO XHMMHYECKOM peaknuu (Maccel, 00bEMa, KOJIMYECTBa
MCXO/IHOTO BEIIEeCTBA MU MPOAYKTA PEAKLUHU 110 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OTHOTO
U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxamue opraHnyecKue CoOeANHeHUs!

[IpenenbHble OQHOATOMHBIE CIUPTHI. METaHON W 3TaHOJ: CTPOEHUE, (U3MUEecCKue u
XUMHUYECKHE CBOMCTBA (peakLUMU C aKTUBHBIMM METaJIaMM, TajJOr€HOBOAOPOAAMHU, TOPEHHE),
npuMeHeHue. BopopoaHble cBA3M MEXy MOJIEKyJaMu clupToB. JleiicTBie MeTaHOa U 3TaHOJa
Ha OpPraHU3M YEJIOBEKa.

MHoroaroMHble CHUPTHL. OTWICHIIMKOAb U DNHULEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOWCTBA (B3aMMOEHCTBUE CO IIEIOYHBIMU METAJNIAMU, KaU€CTBEHHAsl peaKlys Ha
MHOI0OAaTOMHbIE cnMpThl). JlelicTBUe Ha oOpraHu3M uesnoBeka. l[IpuMeHeHue mMuepuHa U
STUJICHITIMKOJISL.

deHout: CTpOEHUE MOJIEKYIIbI, (PU3UYECKUE U XUMHUYECKUe cBOiicTBa. TOKCMUHOCTD (heHOIa.
[Tpumenenue peHona.

Anprerunsl M kemowuvi. DOpMaNmbAETHI, alUeTANBICTUI: CTpOeHHe, (U3UYECKHe U
XMMHUYECKUE CBOMCTBa (peakLUMu OKHMCICHHS W BOCCTAHOBJICHMS, KaueCTBEHHbIE PpEaKIUH),
II0JIyYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/eIbHbIe KapOOHOBBIE KUCIOThl. MypaBbuHas U YKCyCHasi KUCIJIOTHI:
CTpoeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepudUKalMK), MolydyeHue M npuMmeHeHue. CTeapuHOBass M OJIEMHOBas KHCJIOTHl Kak
IPEACTaBUTENIN BBICHIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxable 3pUpPHl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIHM3 CIOXKHBIX A(PHPOB.
Kupsl. I'naponus xupos. [Ipumenenue xxupos. buonornyeckas posb KUpPOB.

VYrneBoasl: cocTaB, Kiaccu(uKaus yrieBoioB (MOHO-, TU- M HoiaMcaxapusl). [oko3a —
IPOCTEHIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (PU3NYECKUE M XUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(1l), okucnenne aMMuadyHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiEeHHE, OpOKEHHE IITIOKO3bI), HAXOXJIEHUE B TNPHUPOIE, NPUMEHEHHE,
6uonornyeckas posib. dorocunres. pykro3a Kak U30Mep IIHOKO3bI.

Kpaxman u nemiono3a Kak npupoaHble nonuMepsl. CTpoeHue Kpaxmaia U LEeJUTHONIO3bI.
duznyeckre 1 XUMHUYECKHE CBOWCTBA Kpaxmaia (TUAPOIN3, KaueCTBEHHAs! PEAKIIHUS C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METO/ABI M3YyYEHHUS BELIECTB M MX IPEBPALLCHUI: IPOBEICHHUE,
HaOMI0ZIeHHe M OINHUCaHHE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaueCTBEHHBIE
peakluy OJHOATOMHBIX CHHPTOB (OKHcIeHHe 3TaHona okcuaoM Mmeau(ll)), mMHoroaromMHbIX
cnuproB (B3auMojeicTBue mHuepuHa c¢ ruapokcunom wmenu(Il)), anbrernnoB (okucieHue
aMMMadHbIM pacTBopoM okcuza cepedpa(l) u ruapoxcunom menu(ll), B3aumonelicTere kpaxmania
C MOJIOM), ITPOBE/IEHUE NMPAKTHUECKON pabOThI: CBOMCTBA PacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHUMUYECKOM peakiuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJ/IHOTO BEIIEeCTBA WU MPOJYKTA PEaKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

A3oTcoepKalie opraHu4eckKie COeTMHEHN .

AMHHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnyYecKre coequHeHus. PU3nYecKue U XUMUYECKHe
CBOWCTBA aMHUHOKMCJIOT (Ha MpHMepe IMMIKHA). buojornueckoe 3HaYeHHE aMHHOKHUCIIOT.
Ilenrtu b



benku kak mpupoHbIE BBICOKOMOJIEKYJSIpPHBIE cOequHEHus. llepBuuHas, BTOpUYHAs M
TpeTUYHAasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THIPOJIU3, JEHAaTypalus,
KaueCTBEHHBIE PEAKIINU Ha OCIKH.

OKCIIepUMEHTANIbHBIE METO/bl M3Yy4eHMs BEIECTB M MX IPEBpalleHUM: HaOIOIeHUE U
OIKCAHME IEMOHCTPALMOHHBIX OIIBITOB: IeHaTypalys OeJIKOB IPH HArPEBAHUH, LIBETHBIE PEAKLIUU
OEIKOB.

BbIcOKOMOJIEKYJISIPHbIE COeTMHEHHUS

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJICKYISIPHBIX COCJUHEHUIN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3B€HO, CTEIIEHb [TOJMMEPHU3aLMH, CPEIHSS MOJIEKy/IsipHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCAMHEHUH — MOIMMEPU3aIus U MOJHUKOHICHCAIIHS.

DKCcIepUMEHTabHBIE METOIBl M3YYEHHUS BEUIECTB M HMX NPEBPAIICHUI: 03HAKOMIICHHE C
0o0pa3laMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyyKOB.

MexnpeaMeTHble CBSI3U.

Peanuzanus mMexnpenMeTHBIX CBs3€l MPU M3ydE€HUU opraHudeckod xumuu B 10 kmacce
OCYILIECTBIIICTCSl Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK U
HOHATHUH, ABJSAIOIUXCS CUCTEMHBIMHU Ul OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO111e ecTecTBEHHO-HAYyYHbIE IOHATUS: IBJICHUE, HAYUHbIH (aKT, runoTe3a, 3aK0H, TEOPHUs,
aHalu3, CHHTE3, KiacCH(UKAIMs, MEPUOJUYHOCTh, HAONIONEHUE, W3MEPEHHUE, SKCIEPUMEHT,
MOZETMPOBAHUE.

dusmka: mMarepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3MYECKUE BETUYMHbI U €JMHULBI UX
U3MEpPEHHUSL.

buonorus: xierka, opranm3Mm, Omocepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OHMOJIOrMYeCKH aKTUBHbBIE BelllecTBa (O€IKHU, YITIeBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPOIbI, T0JIE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOMOTUs: MUIIEBbIE TPOIYKTHI, OCHOBBI PAIlHOHAIBHOTO MTUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MPETaparhl, MaTepPHaJIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHMHU

XuMuyeckuil sneMeHT. AToM. Slapo aroma, wu30TONBL. ONEKTpOHHas 000J0YKa.
OHepreTuyeckre ypoBHM, NOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- anemMeHThl. OcoOeHHOCTH
pacripesiesieHus! IEKTPOHOB MO OpOUTANISIM B aroMax 3J€MEHTOB NEPBBIX YETBIPEX MEPHOJIOB.
OneKTpoHHas KOH(UTypaIis aTOMOB.

Ilepnonmuecknii 3akoH u Ilepmonmyeckas cucrema XuMHu4Yeckux smeMeHToB I .
MenpneneeBa. CBsA3p nepuoanyeckoro 3akoHa U [lepmoguueckoil CHCTEMBI XMUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyNMaM U nepuoaaM. 3Ha4yeHHe MePUOANYECKOTO 3aKOHA B Pa3BUTUU HAyKH.

Crpoenne BemiecTBa. XHUMHYECKas CBA3b. BuIbl XUMHUYECKOW CBA3M (KOBaJCHTHas
HEMoJIApHasl U TOJIIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl O0Opa30oBaHUs KOBAJIEHTHOMH



XUMUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOpHBIN). BogoponHas cBsi3b. BaneHTHOCTH.
DneKTpooTpuLaTeIbHOCTh. CTeneHb OKucaeHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsI. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUTMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucremax. ICTHHHBIE U KOJUIOMIHBIE PACTBOPBI. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coequHeHnidi. HomeHkiiatypa HeOpraHm4eCKrux BEIIeCTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BELIESCTB, MPUHAJICKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumnueckass peaknus. Knaccuukamus XMMHUYECKHX pEaKUUid B HEOPraHMYECKOW |
OpraHUYECKON XMMHH. 3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs U MpEBpaICHUS
SHEPrUU NMPU XUMHUYECKUX PEAKLIHIX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (akTopoB. OOparuMble pEaKIvu.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIONINE HA COCTOSSHUE XHUMHUYECKOTO DPABHOBECHS.
ITpunnun Jle Ilarense.

OnekrposMTryeckas aucconnanus. CuimbHble W cinabbie AIeKTpoiauThl. Cpena BOMHBIX
pPacTBOPOB BEIIECTB: KHUCIIasl, HEUTpaabHas, IIeJI0YHAasl.

OKHCIUTENbHO-BOCCTAHOBUTEILHBIE PEAKIUH.

DKCHEepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB M HMX MPEBpAICHUN: JEMOHCTpPALIMS
tabnun «llepuonuyeckas cucrema xumuueckux snemeHtoB JI. WM. MenneneeBay, u3ydeHue
MoOJeJIel KPHUCTAUIMYECKUX PEIIETOK, HAOMIOACHHUE W ONHCAHHE JEMOHCTPAIIMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3yIOKEHHE IEPOKCHAA BOAOPOJAa B MPHUCYTCTBHHM Karajlu3aropa,
ONPEACIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOLIBI) YHUBEPCAIBHOIO HUHAUKATOPA, PEAKLIIHHU
HOHHOTO OOMEHA), NMPOBEACHHE NPAKTUYCCKOW paboThl «BimsHuE pas3auyHbIX (PakTOpoB Ha
CKOPOCTh XUMUUYECKOU pPEAKIIUM».

PacuérHbie 3a1aun.

PacuéTel Mo ypaBHEHUAM XUMHUYECKUX PEAKIU, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl C UCIIOJIB30BAHUEM MOHSITHS «MACCOBAs JIOJISI BEILIECTBAY.

Heopranuveckas xumus

Hewmeranns. [Tonoxenue HemetamioB B [lepuonnueckoit cucTeMe XUMHYECKUX 2JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTPOCHHsSI aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpUMeEpe KUCIopoa, cephl, hochopa u yrmepona).

XVUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaJUIOB (TaJlorTeHOB, cepbl, a3oTa, (ocdopa,
yIJIepo/ia ¥ KPEeMHUS) U UX COCTMHEHHM (OKCUIOB, KHUCIOPOACOACPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre BaKHENUIINX HEMETAIIOB U UX COEIMHEHUM.

Meraiuel. [lonoxenue MeraiuioB B Ilepuonnueckoil cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aroMoB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUYECKUN psfl HANpsHKEHHM
METAaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, KaJIWid, KajdblMid, MAarHuu,
AJIOMUHHM, TIUHK, XPOM, KeJIe30, MEJb) U KX COCAMHCHHH.

O61mue crioco6sl oayyeHus: MetaysioB. [IpumMeHenne MeTanoB B ObITY U TEXHUKE.

OKCHEepUMEHTAIbHbIE METOJAbl HW3YYEHHS BEIIECTB W HMX NPEBPAIlCHU: H3yYeHHE
KOJUTEKIINH «MeTaJulbl ¥ CIUIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1ad,
HaOJIO/ICHNe W ONMHCaHWE JEMOHCTPAIIMOHHBIX M JIA0OPAaTOPHBIX OIBITOB (B3aMMOCHCTBUE



TUJIPOKCUJIA ATIOMUHUSA C paCTBOPaAMU KHUCJIOT U IIEN0YEH, KaYECTBEHHBIE PEaKIIMU HAa KaTUOHBI
METAaJJIOB).

PacuérHbie 3a1aun.

PacuéThl Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacYEThl MaccChl (00bEMa, KOJTMYECTBA
BEIIECTBA) MTPOIYKTOB PEAKIIMHU, €CIIU OAHO W3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Posib xumMuu B 00€CIIEYeHHH SKOJIOTHYECKON, SHEPTETHUCCKON U MUINEBON 0€30TacHOCTH,
pa3BUTUM MeAUIMHBL. [IOHATHE O HayYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIH.

[Tpencrarnenus 00 OOIMIMX HAYYHBIX TPUHIIUIIAX TPOMBIIUICHHOTO MOTYYEHHU ST BAXKHEUIITIX
BEIIIECTB.

UenoBek B MHUpPE BEHIECTB M MATEPUATIOB: BAXXKHEUIIME CTPOUTEIbHBIC MaTepHUalIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpAacKH, CTEKJIO, KepaMuKa, Marepuaibl sl 3JICKTPOHUKH,
HAaHOMATepHUaJIbl, OPraHUIECKUE U MHUHEPATbHBIC YIOOpEHUSI.

XuMHST U 3[0pOBbE UEJOBEKA: IpaBWia HCIOIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBujia 6€30MacHOro UCIIOIb30BaHUS MIPENapaToB OBITOBON XUMHH B TIOBCETHEBHOM JKHU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexIipeIMETHBIX CBA3€H IPU U3y4eHUU 0011el 1 HeOpraHnYecKor XuMuu B 11
KJIaCCE OCYIIECTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHSTUH, SBISIOIIMXCA CHCTEMHBIMU JUISl OTIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO0111e ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATHU3,
CHUHTE3, KiacCUpUKalKs, TEPUOAUYHOCTh, HAOIIOEHUE, OJKCIEPUMEHT, MOJCIHPOBAHUE,
U3MEpEHUe, SBICHUE.

®dusuKa: Marepus, SHEPrusi, mMacca, aroMm, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaauoOaKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3MUECKUE BETMUMHBI U €AMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHms3M, 3KOcHUCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIE MTOPOIBI, MOJIE3HBIE HCKOIIAaeMbI€, TOTLIUBO, PECYPCHI.

TexHoyorus: XMMHUYECKasi TPOMBIIIIEHHOCTh, METaJUTYPTHsl, IPOU3BOACTBO CTPOUTEIIBHBIX

MaTepualios, CEIbCKOXO3MCTBEHHOE IPpOU3BOACTBO, MMUIICBas MMPOMBINIJICHHOCTD,
Q)apMaueBTquCKaﬂ IMPOMBIIIUICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX Ipemnaparos,
IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTrepualios, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VIIBTATbI OCBOEHHA ITIPOITPAMMLBI 110 XHMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yabTaTaM OCBOEHHUS OOy4arOIUMUCS
IporpaMM CpeAHEro o0mero oopa3zoBaHusl (JIUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-MeTonuueckoii OCHOBOM JUIsl pPa3pabOTKU IIAHUPYEMBIX Ppe3ylIbTaToB OCBOCHUS
IpOrpaMM CpeAHEro o0Iero 0opa3oBaHus SBJISETCS CUCTEMHO-JESATEIbHOCTHBINA MOAXO.

B cootBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOXOA0M B CTPYKTYpPE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHUS MpeiMeTa « XUMHUs» Ha YPOBHE CpEIHEro 00I11ero 00pa3oBaHus BbIIEICHBI
CJIEAYIOIIME COCTABIISIOIIHE!

OCO3HaHHe OOYYaIOLUIMMHCA POCCUMCKONW Tpa’KAAaHCKOW WMJEHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU U CAMOOIPEAEIIEHUIO;

HaJIMuue MOTUBALUU K O0Y4YEHHUIO;

LIeJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJACHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH U MCTOPUUECKUX TpaJuLuil 0a30BOM HayKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOydaroluxcs PYKOBOACTBOBAaTbCSl B CBOEH JIE€ATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, HPUCYLIUMH LIEJOCTHOH CHUCTEME XUMHUYECKOTO
00pa3zoBaHuS;

HAJIMYME MPABOCO3HAHUS HKOJIOTMYECKOM KyIbTYpbl M CIOCOOHOCTU CTaBUTh LENU U
CTPOUTH )KMU3HEHHbIE TJIAHBI.

JInuHOCTHBIE PE3yIbTAaThl OCBOCHUS IIpeaMeTa « XUMUS» IOCTUTAl0TCS B €IMHCTBE Y4eOHOM
U BOCIUTATEIbHOM JEATENIbHOCTH B COOTBETCTBMM C I'YyMaHHUCTUYECKMMHM, COLIMOKYIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHbIMU ILIEHHOCTSMH U MJI€AJlaMH POCCUICKOTO IpakJIaHCKOTo OOIIecTBa,
IOPUHATBIMU B OOIIECTBE HOPMAMU U IIpaBWJIaMU IOBEJEHUS, CIOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0Y4arOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPaXkaroT c(OPMHPOBAHHOCTH
OTIbITA MO3HABATEIbHOM M MPAKTUYECKON 1eATEIbHOCTH 00yYaroIUXCs M0 peaan3aluy NPUHITHIX
B OOLIIECTBE IIECHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCcKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOLMMKCS CBOMX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABONOPAIKY;

IPEJICTaBICHNUS O COLMAJIBHBIX HOpPMax W MpaBUJAaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESATEeIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 3a/1a4, BHIITIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOILIEHUS K ICTOPUUYECKOMY ¥ HAyYHOMY HAaCJEINI0 OTEYECTBEHHON XUMHUU;

YBa)XEHHUS K TpoIleccy TBOpUECTBA B O0JACTH TEOPUM U MPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTM)KEHHS HAayKH €CTh PE3YyJbTaT IJIUTENbHBIX HAONIOACHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTAIbHBIX IIOMCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U ITPAKTHKOB;

MHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IIOJyYEHUU M TIOCIEAYIOLIEM aHallu3e
MH(GOPMAIH O IEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTE€YeCTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIUH, CBSI3aHHBIE C XUMUUYECKUMU SIBIICHUSAMHU, U IPUHUMATH
OCO3HAHHbIE PEUICHHS], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIGHHMBaTh CBOE MOBEJEHUE M IOCTYNKH CBOUX TOBapHIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUNA ITUX MOCTYIKOB;

4) ¢popMupoBaHHS KYJbTYPHI 310POBbS:

MOHMMAHUS IIEHHOCTEH 370poBOro M Oe3omacHOro obpasa >KU3HH, HE0OXOTUMOCTU
OTBETCTBEHHOT'0 OTHOLIEHHS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIONIEHUST TIPaBHJI OE30MAaCHOTO OOpAIICHHS C BEIIECTBAMU B OBITY, MMOBCEIHEBHOU
JKU3HHU U B TPYAOBOU JIEATETbHOCTH;

MOHMMAHUSA LIEHHOCTH TPaBUJ HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIHIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOCH;

OCO3HAHMSI TIOCIEACTBUNA W HEMPHATHS BPEIHBIX MPHUBBIYCK (YMOTPEOICHUS ATKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTUBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW AESITENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYIHX BUJAX JEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYSCKUX 3a7ad COIUATBHOMN
HaMpPaBIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUEHHUIO0 MPOQECcCCHil pa3IMyHOro poja, B TOM YHCIE Ha
OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXKECHUS K TPYLY, JIIOJSIM TPYa U PE3yJAbTaram TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAILHOM TpaeKTOPUH 00pa3oBaHusl, OymyIiei
npodeccuu 1 pean3ani COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JTUYHOCTHBIX HHTEPECOB,
CcrocoOHOCTEN K XUMHH, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0/10rMYeCcKOro BOCIINTAHMS:

HKOJIOTHYECKH 11eTIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUS TJIOOATBHOTO XapakTepa 3KOJIOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBLHOM CPENbI;

OCO3HaHMsI HEOOXOTUMOCTH UCIOIB30BAHUS TOCTIKEHUH XUMUU TSl PEeUICHHs] BOITPOCOB
palMoOHaIBHOTO MPUPOJONOIb30BAHHS;

AKTUBHOTO HETIPUATUS JEHCTBUM, MPUHOCSIINX BPE OKPYKAIOIIEH MPUPOTHON Cpere,
YMEHUSI MPOTHO3UPOBATH HEOIATOMPHUSATHBIE HKOJOTUUECKHE IMOCIEACTBUS MPEATPUHUMAEMBIX
JIEHCTBUN U NIPEAOTBpAIATh UX;

HaJU4MUsl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, HSKOJOTHUYECKON KYIBTYphI, OIbITa
JEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBIICHHOCTH, YMEHHS PYKOBOACTBOBAaTbCS HWMH B
MO3HABATEIHLHON, KOMMYHUKATUBHOW M COITMATIFHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH UICOJIOTHH XeMOPOOuH;

7) 1eHHOCTH HAYYHOT'0 O3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTHKY;

MOHMMAaHUSA CHEIMU(PUKA XUMUU KaK HAyKd, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
paIroHaIBFHOTO HAYYHOTO MBIIIICHHS, CO3JAaHUU IEIOCTHOTO MPEICTABICHUS 00 OKPY)KaroIIeM



MHUpPE KaK O €IMHCTBE MNPHUPOILI M YEJIOBEKA, B TMO3HAHWU MNPHUPOAHBIX 3aKOHOMEPHOCTEH H
pelieHrur IpodIeM COXpaHEeHHsI PUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH I COBPEMEHHON IUBWIHM3AIMHU: B €6
T'YMaHUCTHYECKOW HANpaBJICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYPBI, PEIICHUH TIOOATBHBIX MPOOJIEM YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, TIMINEBOM W JKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEAWIIMHEI,
00ecIeYeHnr yCIOBHI YCIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOHN JKU3HH KaXKIOTO YiIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TOHUMAHHUSl CYIIHOCTH METOJ0OB TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS IS
aHanmu3a M OOBACHEHHs SBICHUH OKPYKAIOIIETO0 MHUpa W TNPOUCXOMSIINX B HEM HM3MEHEHHIA,
YMEHHUS JiejaTh 000CHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JTAaHHBIX
C LIETIbIO TTOJIYYEHUS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOJIB30BaTh XMMUUYECKHUE 3HAHMS ISl PEIICHUs TPodIieM
B PEAJIbHBIX )KU3HECHHBIX CUTYyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIeI0OBATEIbLCKON EeATeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY T[IOJYYEHUIO HOBBIX 3HAHMM 10 XHUMUHA B COOTBETCTBHM C KU3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iInuHbIX chepax npoQeccHoHaIbHON 1eATeIbHOCTH.

METAIIPEJIMETHBIE PE3VYJIBTATbBI

MeranpeaMerHble pe3ysibTaThl OCBOCHHUS Y4eOHOro ImpenMera «XHUMHs» Ha YPOBHE
cpenHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC I q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA O6yanOIHHXC$I MCKIUCHUIITIMHAPHBIC
(MexXnpeaMeTHbIe) O0IIeHAyYHBIE TOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa
U crienu(puKy METOAOB MO3HAHMSI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIIECTBO,
SHEprus, SIBJIEHUE, MPOLEeCC, CUCTEMA, HAyYHBIH (aKT, MPUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aK0H, TEOPHsI, UCCIICJIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpPCAITbHBIC yueOHbIe NEHCTBUS (mo3HaBaTeNbHbBIC, KOMMYHHKATHBHEIE,
peryasTuBHBIE), oOecneunBarome ¢GopMupoBaHue (yHKIIMOHATBHOW T'PaMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIMU 00Yy4aroIInXCs;

CrOCOOHOCTh  OOy4YarOIMIMXCS ~ HMCIOJB30BaTh  OCBOCHHBIC  MEXKIMCIIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKHNE 3HAHWS W YHUBEpCAJbHbIE Y4eOHBbIE IEHCTBUS B TMO3HABATEIbHOW U
COLIMANILHOM MPaKTHUKE.

MerarnpeiMeTHBIE PE3YAbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YyUeOHBIMHU
MMO3HAaBaTCIbHBIMHU, KOMMYHUKATUBHBIMHA U PETYIATUBHBIMHA )IGI\/'ICTBI/ISIMI/I.

Osgi1ajleHHe YHUBEPCAJbLHBIMU YUeOHBIMH MO3HABATEJIbHBIMHU AeHCTBUSIMHU:

1) 6a30BbIe JIOTMUYECKHE T1eHCTBUSA:

CaMOCTOSITEIIEHO  (POPMYIIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE e&
paccMmarpuBarhb;

OTIpEICTIATh IENH JIEeATENIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JIOCTUKCHUS,
COOTHOCHUTD PE3yNbTaThl AEITETFHOCTH C TOCTABICHHBIMH LIEJISIMU;

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAaHUHU HpI/IéMBI JIOTHYCCKOI'0O MBIIIJICHUA — BBIACIATH
XAapaKTCPHBIC IMMPHU3HAKH HOHATHH WU YCTaHaBJIMBAaTh X B3aUMOCBI3b, HUCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIs1 OOBSICHEHUS OT/IENbHBIX (DAKTOB U SIBICHU;



BbIOMPATh OCHOBAHUS U KPUTEPHUH VIS KIacCU(UKALIMK BEIIECTB M XUMHUECKUX PEAKIIMM;

yCTaHaBJIMBATh MPUYNHHO-CJICICTBEHHBIC CBA3U MEXKIY H3y4aeMbIMU SBICHUSMHU;

CTPOMTD JIOTUYECKUE pacCy AeHuUs (MHyKTUBHBIE, IETyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U NPOTHBOPEYMSI B pACCMAaTPUBAEMBbIX SBIECHUAX, (POPMYIMPOBATH BHIBOABI U
3aKJIFOUEHMS,;

NPUMEHSATH B MPOIECCe MO3HAHUS, MCIOIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIETIH, TPeoOpa30BbIBAaTh MOJICIbHBIC TIPEACTABICHUS — XUMHUUYECKUH 3HAK (CHMBOJ) JJIEMEHTA,
XUMHYeckass (GopMmysa, ypaBHEHME XUMHUECKOW peakUuM — TIpU pPELICHUH Y4eOHbIX
IIO3HABATEIbHBIX U IPAKTUYECKUX 337134, IPUMEHATh Ha3BaHHbIE MOZIEIbHbIC ITPEJCTABICHUS TS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe McCJIeI0BaTEIbCKUE 1eCTBUS:

BJIaJIETh OCHOBAaMH METO/I0B HAYYHOI'O IT03HAHUS BEIIECTB M XUMHUECKUX PEAKIIMIA;

GopMyaMpoBaTh ILEIM U 33ha4d  UCCIIEAOBAHMSA, HCIONb30BaTh IIOCTABIEHHbIE U
CaMOCTOSITENIFHO C(OPMYIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIHBHOCTH BBHICKA3bIBAEMBIX CYXKICHUH;

BJIaJICTh HABBIKAMM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS U IPOBEACHUS YUEHHUYECKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM IPOLECcCa, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynmupoBaTh OOOOIIEHUS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTHU PE3YNBTATOB UCCIIEI0BaHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MpPOAETIaHHOU
pabore;

npuoOpeTaTb ONbIT YYCHUUYECKOM HCCIIEAOBATEIbCKOM M IMPOEKTHOW J1eATEeNIbHOCTH,
IPOSIBIISATH  CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOOB pEIICHUS
NPAaKTUYECKHUX 33134, IPUMEHEHHUIO PA3IIMYHBIX METOAOB TIO3HAHUSI.

3) pa6ora ¢ undopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHMKAX HHPOpPMAIMK (HAy4HO-TOMYJIspHas
JUTEpaTypa XWUMHUYECKOTO COICp)KaHWs, CIpaBOYHBIE TocoOus, pecypcel HMHTepHeTa),
aHAJIM3UPOBATh HH()OPMAIIHIO PAa3IMYHBIX BUIOB U (HOpM MPECTaBICHUS, KPUTHUECKH OIICHUBATh
e€ T0CTOBEpHOCTh M HEMIPOTUBOPEUUBOCTb;

(bopMyaMpoBaTh 3ampOChl U NPUMEHSTHh pa3jIMyHbIE METOAbl MpH IOHCKE U OTOOope
nH(pOpMaIi, HEOOXOIUMOM ISl BHIITOJHEHUS Y4eOHBIX 3a]1a4 ONpeieIEHHOIO THUIIA;

nproOpeTaTh OIBIT WCIONB30BaHUS MH()OPMAIIHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeacTaBiIeHHUsT HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIULBI, PUCYHKH U JpYyTHE);

UCTIONB30BaTh HAyYHBI S3BIK B Ka4eCTBE CPEIACTBa IPH padoTe C XUMHUYECKOU
UHpOpMaIUE: TPUMEHATh MEXIIpeIMETHbIE ((hPru3ndecKre U MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBI,
(dopmysl, a0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATTISTHOCTH.

OsJjiaeHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3aJaBaTh BOIMPOCHI MO CYIIECTBY 00CYKAaeMOW TeMbl B XOJ€ JUAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATH CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIOJHEHUS
MPEI0KEHHOW 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEl Pe3yJIbTaTOB TO3HABATEIBHON NESTETHHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAaMH TIPU  BBIIOJIHEHUH XUMHYECKOTO
HKCIIEPUMEHTA, NPAKTHUECKOW paboThl MO HCCIIEAOBAaHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,



peanu3anuy y4yeOHOro mNpoeKkTa U (POopMyInpoBaTh BBIBOJBI IO pe3ylbTaraM NPOBENEHHBIX
UCCIICIOBAaHUHN TYTEM COTTIAaCOBAHMSI MO3UIIMIA B X0zie 00CYKIeHHUsI 1 0OMEHa MHEHUSMU.

OBsJjiajileHHe YHUBEPCAJIBLHBIMM PeryJIAiTUBHBIMHU JAeiiCTBUSIMH:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOI I[O3HABATEIbHYIO JESATEIbHOCTD,
onpenensas €€ LeIM M 3aJaud, KOHTPOJIMPOBaTh U 10 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aITOPUTM JICHCTBHI TIPU BBHINOJHEHUH yYEOHBIX M HCCIICAOBATEIbCKHX 337134,
BbIOMpaTh Hanbosnee H3PPEeKTUBHBIN CIOCO0 MX pEelIeHHs ¢ YUETOM MOTyYeHHUsS HOBBIX 3HAHUN O
BEILIECTBAX U XUMUUECKUX PEaKIUsX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTM Ha OCHOBE CaMOaHaju3a u
CaMOOLICHKH.

INPEJAMETHBIE PE3VJIBTATbI

10 KJIACC

[TpenmeTHBIE pe3yNbTaThl 0CBOEHUS Kypca «OpraHudeckasi XMMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XHUMHUECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPA, POJM XMUMHH B TIO3HAHWUU SIBJICHUM TPUPOJIBI, B (POPMUPOBAHUH MBIILICHUS U
KYJABTYpbl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPaMOTHOCTH, HEOOXOAMMOHN Ml pelieHus
IPAKTUYECKUX 3aJad M HKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0pPOBBI0 M
MIPUPOJIHOU CPENE;

BJIQJICHUE CHUCTEMOM XHWMHMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroLIUe
MNOHATHUS (XUMHUYECKHM 2JIEMEHT, aTOM, AJIEKTPOHHAsE 000JI04YKa aToMa, MOJIEKYla, BaJIEHTHOCTD,
ANIEKTPOOTPULIATENIBHOCTh, XHUMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalEHHast ), MOJIb, MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YIIIEpOAHBIN CKeJET, PYHKIIMOHAIbHAS
rpynmna, paaukai, H30MEpHs, H30MEpbl, TOMOJOTMYECKUU psii, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOZ, M a30TCOIEp)KALME COCIMHEHMS, MOHOMED, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS); TEOPUM U 3aKOHBI (TE€OpUsl CTPOEHUS OPraHUYECKUX
BemiectB A. M. byrmiepoBa, 3akoH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHM, JIEXKAIIUEe B OCHOBE IOHUMAaHUSA
NPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUH, (PaKTOIOTMUECKHe CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 6€30IaCHOM UCIOJIb30BaHUH BaKHEUIIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPAKTUYECKOM IEATEIIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTE€PHbIE MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE ITOHATHS IIPYA OIIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHMUECKYIO CHUMBOJHUKY Ui COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIIEHHOM) GOpMYIT OPraHMYECKHUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH, U3TOTABIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BEILECTB IS
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OpraHMYeCKHX
BEIIECTB IO MX COCTAaBy U CTPOCHHIO K OIpENelEHHOMY KIacCy/Tpynie COeIuHEHUI
(YII1eBOoZ0pO/IbL, KUCIOPO] M 230TCO/IepIKAIIIE COSAUHEHHSI, BRICOKOMOJIEKYIISIPHBIE COSAMHEHUS),
JaBaTb MM Ha3BaHMA 1o cucremarnueckod HomeHkinarype (IUPAC), a Takxke npuBOAMTH
TPUBUAJIbHbIE HA3BaHUS OTIENbHBIX OPraHWYECKUX BEIIEeCTB (ITHJIEH, MPOIWIEH, aleTHIIEH,
ATUJICHIVIMKOJIb, DIHLEPHH, (eHos, QopMalbIerul, aleTaableru]l, MypaBbHHAs KHCIOTA,



YKCYCHasi KMCJIOTa, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAs KUCJIOTa, III0K03a, (pyKTO3a, Kpaxmall,
LEJUTI0N03a, TJIUIIMH);

c(hOpMUPOBAHHOCTh YMCHHSI OINPEACTATh BHIBI XHUMHUYECKOW CBSI3M B OPraHMYECKHX
COeIMHEHUIX (OJUHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJOKEHUS TEOPHUH CTPOCHHUS OpPraHMYeCKHX
BeniecTB A. M. BymiiepoBa aiisi 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHECHHSI MACChI BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHHMM XapakTepu3oBaThb COCTaB, CTpOEHHUE, (U3HUECKHEe U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENCH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEUIECTB
(MeraH, 3TaH, JTWUJICH, MPOMWIEH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH3o0I,
METaHOJ, dTAHOJ, dTUJICHIIIUKOIb, TIUIEPHUH, ()EHOJ, aleTaabJACTH, MypaBbUHAS U YKCYCHAas
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, UeJUI0I03a, AaMHHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKJY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIUX XHMHUYECKUX pEaKlUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMUPOBAHHOCTh YMCHHSI XapaKTEPH30BAaTh HWCTOYHWKH YIJICBOJOPOIHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, Yroyib), CIOCOOBI WX MEepPepadOTKH U MPAKTHYECKOE MPUMEHEHHE
MPOAYKTOB MEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAWUTH BBIYHCICHUS 10 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA MCXOAHOTO BEIIESCTBA HITH MPOIYKTa PEAKIIUH 110 H3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 MUCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIINH );

c(hOpMUPOBAaHHOCTh YMEHHI BIIa/IeTh CUCTEMOI 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUS, WCIONB3YEMBbIX B XUMHUH TIPU HW3YYCHUW BEHICCTB W XHUMHYCCKHX SIBICHUI
(HaOirofieHre, W3MEPCHHE, OJKCICPUMEHT, MOJCIHUPOBAHUE), UCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHSITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYALIUSIX, CBI3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJIONATh MPaBUiIa IMOJI30BAHUS XMUMHUYECKOW MOCYI0W U
nabopaTopHBIM 000PYIOBaHUEM, a TAK)Ke MpaBuUiia OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMHUECKHUX OTMBITOB;

c(hOpMUPOBAaHHOCTh YMEHHUH TUIAHUPOBAaTh M BBIMONHATh XUMUYECKUNH HKCHEPUMEHT
(IpeBpaleHus OpraHUYeCKUX BEIIEeCTB MPU HArPEBaHWU, MOJNyYECHUE JTHUIICHA M M3y4eHHUE €To
CBOWCTB, KAUECTBEHHBIC PEAKIIMH OPTAaHMYECKHUX BEIIECTB, JCHATYpaIis OSJIKOB IPH HarpeBaHUH,
[[BETHBIE peakiny OEIKOB) B COOTBETCTBHUH C MTPABHIIAMHU TEXHUKH O€30MaCHOCTH MTPH 00paIlieHuu
C BeElIecCTBaMHU W JIA0OPaTOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3yNbTaThl XMUMHUYECKOTO
IKCIIEpUMEHTa B (OpME 3amuCH ypaBHEHUI COOTBETCTBYIONIMX peakuuid U (HopMyaupoBaTh
BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHaJM3UPOBaTh XUMHUYECKYI0 HH(OpMAIUIO,
MONTyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(popMaiuu, IHTepHeT u ApYyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COONIO[ATh TMpPaBWJIa AKOJOTHYECKH IIeIIecO00pa3HOro
MOBEJICHUST B OBITY W TPYAOBOH JCATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolleld MpUPOTHON CPeIbl, OCO3HABATh OMACHOCTH BO3JECHCTBHUS HA >KUBBIE OPTraHU3MBbI
OTpeAeNIEHHBIX OpPraHMYECKHX BEIIECTB, MOHMMas cmbica mokazarens [IJIK, moscHsaTh Ha
puMepax CIoCcOObl YMEHBIICHUS W MPEIOTBPAMICHUS WX BPETHOTO BO3JCHCTBUS HA OpraHU3M
YeIIOBEKa,;

JUIsE 00yYaIOUIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IAaX MO3HAHUS BEUIECTB M XUMUYECKUX SIBICHUI;



JUIS CIIETBIX U CIa00BUAALIMX O0Y4aIOIUXCs: YMEHHE UCIIOIb30BATh PENbe(hHO-TOUCUHYIO
cucreMmy obo3Hauenuit JI. bpaitns i 3anucu XuMU4eckux Gopmyi.

11 KJIACC

[TpeameTHBIE pe3ynbTaTbl 0OCBOeHUS Kypca «O0I11as 1 HeopraHundeckas XUMUs» OTPaKaloT:

c(hOpMUPOBAHHOCTH IPEICTABICHUN: O XUMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, POJIM XMMHUH B TO3HAHWUU SIBJICHUU HPUPOJBI, B (POPMUPOBAHUU MBILUICHUS U
KYJABTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOW Uil pelleHus
NPAaKTUYECKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOU CpENE;

BJIAJICHUE CHUCTEMOM XHMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBONIOJATraroIIne
HNOHATUS (XMMHUYECKHUM 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEKTpOHHbIE OPOUTAIIM aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJSIPHBIM 00BEM, BaJCHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMHYECKass CBf3b (KOBaJEHTHAas, WOHHAs, METAJUIMUECKas, BOAOPOAHAsA),
KpUCTAJUIMYECKass  pelI€TKa, THUIIBl XUMHYECKUX  pEakluil, pacTBOpP, AJIEKTPOIUTHL,
HEAJIEKTPOJIUTHL, SJEKTPOJIUTUYECKAS] JUCCOLMALMs, OKHCIHUTENb, BOCCTAHOBUTENIb, CKOPOCThH
XUMHUUYECKOH peakliiy, XMMUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS SIEKTPOIUTUYECKON
auccouranuu, nepuonuueckuii 3akon /. M. MenaeneeBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB,
3aKOH COXPAHEHHUs M MPEBPALICHHUS SHEPTUU MPH XUMHYECKHX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHHM, MHUPOBO33PEHUECKUE 3HAHHUA, JEXKAIIUEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBIICHHUH, (PAKTOIOTHUECKHE CBECHUS O CBOWMCTBAX,
coCTaBe, IMOJIyYeHUH M 0€30IaCHOM HCHOJIb30BAaHUM BaXHEHIIMX HEOPraHUYECKUX BELIECTB B
OBITY U IIPAKTUYECKON JESTEIIbHOCTH YEIOBEKa;

c(hOpMUPOBAaHHOCTh YMEHUH BBISIBIIATH XapaKTEPHbIC MPU3HAKU TMOHSATUH, YCTaHABIUBAThH
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILLECHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIONb30BaTh XMMHMUYECKYIO CHUMBOJIUKY JUIS COCTaBJICHUS
dopMyn BeLIECTB M ypaBHEHMH XHMHYECKHMX peEakIUil, CHUCTEMaTH4YeCcKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHblE Ha3BaHUS OT/EIbHBIX HEOPraHWYECKHUX BeUIeCTB (yrapHblil ras,
YIJIEKUCIBIA ra3, aMMHakK, raméHas W3BeCTh, HErami€Has W3BEeCTb, NUThEBAs COAa, MUPHUT U
JpyTHe);

c(OpMHPOBAHHOCTh YMEHUH ONPEAEATh BaJICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBsI3U (KOBaJIeHTHAs!, HOHHA,
MeTaJJInyecKasi, BOJOPO/IHAsA) B COCIUHEHUSIX, TUIl KPUCTAJUIMUECKOM DPEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHAasi, MOJIEKYJISpHas, MOHHAs, MEeTaJUIMYecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCITUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHA/JICKHOCTh HEOPTaHUYECKUX BEILECTB
[0 X COCTaBy K OINpeAeEHHOMY KilacCy/TpyIine COeAMHEHUN (ITPOCThIe BEIIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCUIBI, COITH);

c(OpMHPOBAaHHOCTh yMEHHH pacKpbIBaTh CMbICH mepuoauyeckoro 3akona JI. MW.
MenneneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMAaTH3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (QYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHMHA  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE  AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuoanueckoil cucreMbl XuMudeckux 3inemenToB . U.
MenneneeBa, HCHONb3ysd MOHATUS «S-, pP-, d-2JIEKTpPOHHBIE OPOUTATIN», «IHEPreTUUYECKUE



YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKHUX OJIIEMEHTOB M UX
COCIMHEHUH 110 nepuoaaM U rpynnam [lepuonudeckoi CUCTEMBI XUMUYECKUX A1eMeHTOB JI. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEePHU30BaTh (OMKCHIBAThH) OOIIHE XUMUUYECKUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE I'€HETHYECKOU
CBA3M MEXKJIY HEOPraHMYECKMMH BELIECTBAMHU C IIOMOIIBK) YPAaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKLIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KiIacCU(PUIMPOBATh XMMHUYECKHE PEAKIUU IO Pa3InYHBIM
npu3HaKkaM (YUCIy U COCTaBy pEarupyrolluxX BELIECTB, TEIIOBOMY J3(PQeKTy peaxiuu,
U3MEHEHHUIO CTETICHEH OKUCIICHUS 2IEMEHTOB, 00paTUMOCTH PEaKLUH, YIACTHIO KaTalIn3aropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHHS PEAKIUK PA3IUYHBIX THIIOB, MOJHBIC
U COKpallléHHBIE YPaBHEHMs PEaKIMii MOHHOTO OOMEHa, YUMTHIBAasl YCIIOBHUS, MPH KOTOPBIX ITH
peakuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLUH, IOATBEPHKAAIOUINE KaueCTBEHHBIN
COCTaB PpA3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAaCIO3HABaTb ONIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOILME B BOJAHBIX PACTBOPAX HEOPTAHUUECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHca ATUX PEAKIIUIA;

c(OpPMHPOBAHHOCTH YMEHHH OOBSCHATH 3aBHCUMOCTH CKOPOCTH XMMHYECKOH PEaKkIuy OT
pa3iauyYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aencTBus (npunnui Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTePH30BaTh XHMUYECKHIE MPOIIECCHI, JIE)KAIINE B OCHOBE
NPOMBIIIJICHHOTO TOMyYeHHsS CEpPHOM KHUCIIOTHI, aMMHakKa, a TakXke CQPOpPMHUPOBAHHOCTh
MpeICTaBIeHU 00 OOLIMX HAyYHBIX MPHUHIMIIAX W SKOJOTHYECKUX MPOOIeMaxX XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH TPOBONUTH BBIYMCICHHUS C WCIIOJB30BAaHHEM MOHSATHUS
«MaccoBasi 0l BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHMHM Tra3oB INpPU XHUMHUYECKHX
pEaKIMsIX, MacChl BELIECTBA WIIM 00bEMA Ia30B M0 U3BECTHOMY KOJIMYECTBY BEIlIECTBA, Macce WK
00bEMY OZIHOTO U3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOTrO 3PQeKTa peakluu Ha OCHOBE
3aKOHOB COXPAHEHUsI MacChl BEUIECTB, IPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(hopMUPOBAHHOCTh YMEHUN COOMIOAATh MpaBUjia MOJB30BAHMS XUMHUUYECKON TOCYION U
n1abopaTopHbIM 000pYyIOBaHHMEM, a TaKXKe MpaBUia OOPALIeHUs ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMHUECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJHATE XMMHUYECKUH HSKCHEPUMEHT
(paznoxeHue NepoKCUIa BOAOPOAA B MPUCYTCTBUU KaTaan3aTopa, ONpeIeleHUe Cpeibl pacCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHANKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON peaklMM, peakiud HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha Ccymabdar-,
KapOOHaT- W XJIOPUJ-aHHOHBI, Ha KaTHOH aMMOHUS, PELIECHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 I10
TemaM «Metasuib» U «Hemeramibl») B COOTBETCTBHH C IPaBUJIAMU TEXHUKH O€3011aCHOCTH MpU
oOpalieHud C BellecTBaMU M Ja0OpaTOpHbIM OOOPYIOBAHUEM, MPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO HKCIepUMEHTa B (OpME 3almiCH YpPaBHEHUH COOTBETCTBYIOIIUX pEaKLUUH Hu
(dbopMynupoBaTh BBIBOIBI HA OCHOBE 3THUX PE3YJbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJTyYaeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CpeACTBa MACCOBOM KOMMYHHKAIMK, IHTEpHET U IPYTHX);

c(OpMHPOBAHHOCTh yMEHHUH CcOOMIOAaTh MpaBHJia SKOJOTHYECKH IIeIecoo0pa3Horo
noBeJleHUus1 B OBbITY M TPYAOBOH MAESITENBHOCTH B LENSIX COXPAHEHUS CBOEr0 370pPOBbS U



OKpY)Karolel MPUPOAHON Cpelbl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha KWBBIE OpPraHU3MBbI
ompeAeN€HHBIX BEIIECTB, MOHUMAasi cMbIcT mokazatens [1JIK, moscHsITh Ha mpuMepax CrocoObI
YMCHBIICHUS U ITPEAOTBPALLICHUA UX BPCAHOIO BO3[[€I\/'ICTBI/I$I Ha OpraHu3M 4YCJIOBCKA,

JUIsE 00y4aroOlUXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPHUMEHSTHh
3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUECKHUX SBICHUII;

JUISL CIIETIBIX M CTA00BUAALINX OOYJarOIUXCs: YMEHHE UCIIOIb30BATh Pelbe(h)HO-TOUCUHYIO
cucremy obo3Hadenuit JI. bpailns i 3anucu XuMu4eckux Gopmyi.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJbHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 VUEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE 00IIECTBO
«M3narensctBo «IIpocBenieHne
* Xumus, 11 knacc/ I'abpuensia O.C., Octpoymos W.I'., CankoB C.A., AKIIMOHEPHOE 00IIIECTBO
«M3narensctBo «IIpocBenieHne

METOAUYECKHUE MATEPUAJIBI 1JI1 YYUTEJIA

Xumus. Paboyas terpanp. 10 kinacc. ba3oBsiil ypoBeHb

Jlnaust YMK: Xumus. I'a6puensia O. C., Octpoymos U. I'., Cnagkos C. A. (10-11) (ba3oBsrii)
Asrop: I'abpuensu O. C., Cnagko C. A., Octpoymos U. T.

Xumus. CoopHUK 3a1a4 o opranndeckoit xumuu. 10-11 kmacesl. Mapuranosa I7J1.
I'padmueckue nukranTel Mo xumun 8-11 kmacc I"JI. Mapmanosa

OBP npaktukym no xumuu JI.U. Acanosa, E.H. Ctpensuukosa 8-11 ki

HOUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

Poccutiickas anextponHas mkosna. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«nnekc. Yueonuk» https://education.yandex.ru/home/
«SKnacey https://www.yaklass.ru/

®oxkchopa https://foxford.ru/about

«Cupuyc. Onnaitn» https://edu.sirius.online

«MapkeTuielic 00pa3oBaTeIbHBIX YCIYT»

«SAupexe», «1C», «Yun.py», «Ckaiienr», «Kogsapacy,
WznarensctBo «IIpocsemienue» u npyrue. https://elducation.ru/
«UuTepuerYpok» —. https://interneturok.ru/

O6pazoBarenbHas miatdopma «Jlextay . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://resh.edu.ru/
https://elducation.ru/

