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MHHOSACHUTEJIBbHASA 3AIIMCKA

[lporpaMma 1o XMMHHM Ha YpPOBHE CpeOHEro oOmero oo6pa3oBaHUS
pazpaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
benepaibHOM 00pa30oBaTEIbHON MPOTPAMMBI CPEAHEro O00IIero o0pasoBaHUA
(®OIT COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYIApCTBEHHOM
obpazoBarensHOoM cTamapre COO, c¢ yuérom Konmemmmu mnpenomgaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpTraHu3aiusax Poccuiickoi
@denepauny, peaTM3yOUMX OCHOBHBIE O0O0pa3oBarelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHH «Crparerunm pa3BuTusi BocnuTaHusd B Poccuiickoi
Oenepaunu Ha nepuoi 1o 2025 roxa» (Pacnopsbkenue IIpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKE MPOTPaMMBbI [0 XUMHUH, K OTPEIEICHUIO
oO1ieli cTpaTeruu 00y4eHus, BOCITIMTAHUS 1 PA3BUTHS 00YUaIOIMUXCS CPEACTBAMH
yaeOHoro npeaMera « Xumus» 111 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuentyainbHbie mojoxkeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH IIEJIEH,
COJZepKaHusA, pPe3yabTaToB OOydeHHs] W TpeOOBaHMN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

Xumuieckoe oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKaMHU
001meo0pa3oBaTebHON OpTaHM3allUN, SBJISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOY)XUT 3aBEpIIAIONIMM JTallOM peanu3alu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYLMX
LEJIOCTHOM CHCTEME XUMHUYECKOTO OOpa3oBaHUs. OJTHU LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPHhI
YEJI0OBEKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3zoBaHue
0OydJaronmxcs Ha ypoBHE CPEIHEr0 0011Iero o0pa3oBaHus CpeaCTBAMH YICOHOTO
npeaMera «XuMUs», COJEpPKaHUE M TOCTPOECHUE KOTOPOrO OMNPEIECICHBl B
nporpaMMe Mo XWUMHUU C Y4ETOM CIenu(UKd HAyKd XUMHUHM, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTepUaIbHOM >KU3HU OOIIECTBA, & TAKXKE C YYETOM
o0IMX 1eNneil ¥ NPUHLMUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE
CUCTEeMBI cpeaHero oobiero oopaszosanusi B Poccuiickoit deneparyu.

XuMUsl KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOylo pojb B
COBPEMEHHOM LUBWIM3ALMHU, B CO3JaHUHU HOBOW 0a3bl MAaTEpUAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHKUE PAIUOHAILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE LEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJbI U YENOBEKa, KOTOpoe (HOPMHUPYETCS B XMMUU HA OCHOBE NOHUMAaHMUS
BEIIECTBEHHOI'0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JaCTIMU IPUMEHEHHUS.



TecHO B3aUMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOTHEMJIEMO YaCThI0O MUPOBOH KYJIbTYpPbl, HEOOXOAUMbBIM YCIOBHUEM YCTIEITHOTO
Tpyda U KU3HU KaXI0ro uieHa oOmiectBa. COBpEeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HanpaBicHA Ha pELICHHE
rI00aNbHBIX MPOOJIEM YCTOMUMBOTO pPa3BUTUSL YEIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTHYECKOW 0€30MaCHOCTH U OXPaHbl 3J0POBBS.

B cootBercTBUM ¢ OOmMMM LENSIMU M NPUHLMIAMH CPEIHEro OOILEero
oOpazoBanus conepxanue npeamera « Xumus» (10-11 kmaccsl, 6a30BbIN ypOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO IOATOTOBKY
oOydJaronmxcsi, HEOOXOIUMYI0 UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLMYMA, MNPOJOJDKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisilomuMu  nipeaMeTa  «XUMUSD»  SIBISIFOTCSL  0a30BbIE€  KypChl  —
«Oprannueckass xumus» M «OOIass M HEOPraHWyeckKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUW IO HEOPTAHUYECKON XMMHH (C BKIFOUEHHEM 3HAHUW U3 O0UIeH XUMUN) U
OpraHr4eckod XuMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU NPU U3YUYECHHUU
npenMera 00ECHeYyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxanus KypcoB — «Oprannyeckas xumus» u «OOwas u
HEOpraHuveckas XuUMus» cQOpMHpOBaHAa B Mporpamme Mo XUMHHU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHHI0O Yy4yeOHOro wmarepuana u OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHMM Ha  ONpeNelIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHM4eCKOM XMMHH BEILIECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHHS OPraHUYECKHUX
COCOMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHMX M AJIEKTPOHHBIX
npeacTaBieHUil o0 cTpoeHuu BemiecTB. CBeneHuss 00 U3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB 0 CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHUU. B Kypce OpPraHM4eCcKOM XHMHUHU IOJIY4YarOT pPa3BUTHE
c(opMUpOBaHHbIEC HA YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus MEepBOHAYATIbHBIC
NPEICTABJICHUSI O XUMUUECKOM CBSI3H, KIacCU(PUKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yrjiom 3peHuss B npenmere «XuMus» 0a30BOTO YpOBHS
paccmarpuBaeTCs U3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
TEOPETUYECKU MaTepuan U (PAKTOJOTUYECKHE CBEJIEHUS O BEIIECTBAX W
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMHUSD» OOydaroIMMCsl HPEJOCTaBIISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOIOJOTUYECKHX TO3UIUH,



rIy0Xe TOHSTh MCTOPUYECKOE HW3MEHEHHE (YHKIMI HTOro 3akoHa — OT
ob6o0maroreit 10 0ObACHSIIONIECH U TPOTHO3UPYIOIICH.

Enunasa cucteMa 3HaHMM O BaXKHEWILMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX U MPHUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKIUSIX, WX CYIIHOCTU U
3aKOHOMEPHOCTSIX NpOTeKaHus JornosHsercss B Kypcax 10 m 11 xkmaccos
DJIEMEHTAMH COJCPKaHUSA, HWMCIOIMIMMU KYJIbTYPOJOTHUYCCKUI W TPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMMAHHIO B3aUMOCBA3U XUMHUH C
IpYyTMMU HayKaMH, PacKpbIBAIOT €€ pojb B MO3HABATEIHHOW M IMPaKTHUEC KO
NESITETbHOCTH YEJNOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K TMPOLECCY
TBOpPYECTBA B 00JIACTH TEOPHUH U MPAKTHUCCKUX MPIIOKCHUNA XUMUHU, TIOMOTAOT
BBITTYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh WHGOPMAIUIO U
NpPUMEHATh €€ I TIOTIOJNIHEHWs] 3HAaHWH, peIIeHUs WHTCIUICKTYyalbHBIX U
HKCTIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX 3a/1a4. B 1enom coneprkanue yueOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  U3YYEHHS] OpPHEHTUPOBAHO HA
dbopmupoBaHUE y 00yUYAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI JII IOHUMAHUS
bunocockux HIel, TaKUX KaK: MAaTEpUATbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHWYecKOro Mupa, OOYCJIOBIEHHOCTb CBOWCTB BEIIECTB MX COCTaBOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUN MYTEM SKCIEPUMEHTa U
pelleHHsT TMPOTHBOPEYMH MEXAY HOBBIMU (PakTaMu U TEOpPETHYECKUMHU
NpEeAnoChUIKaMU, 0CO3HAHUE POJIM XUMHUH B PEIIEHUH 3KOJIOTHUECKUX MPoOieM, a
TaKke MpoOJeM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX
TEXHOJIOTUA U MaTepHUasoB.

B 1muane pemenuss 3amady  BOCHUTAHMS, PAa3BUTUA M COLMAIM3AIMU
0oOydJaronmxcsi MPUHAThIE MPOTPAMMON MO XUMHUHM MOJXOJbI K OINpPEACICHUIO
COZep>KaHUsl W TIOCTPOEGHMS TpeIMeTa MpeaycMarpuBaloT (GopMHUpoBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, uMemmMX 0a30BO€ 3HAUYCHHUE IS
pPa3IMYHBIX BUJOB JI€ATEIbHOCTH: pEIICHUs MpoOJsieM, IOUCKA, aHaU3a MU
00paboTku nH(MOpPMaLIMK, HEOOXOUMBIX JIJIsl TPUOOPETEHUS OTIBITA TPAKTUIECKON
U HUCCJIeIOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XHMHUH.

B mpaktuke mnpenomaBaHus XMMHUM Kak Ha yYPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, TaKk 1 Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, MPU ONPEICTICHUN
COJIEPKATEIIbHOM XapaKTEPUCTUKU IeNiell M3Yy4YeHHs] TpeIMeTa HampaBlIeHUEM
NEPBOCTENCHHONW 3HAYUMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMHUpPOBAHHE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESITEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMITOHEHTOB MUPOBOM KynbTypbl. C
METOJIMYECKON TOYKHM 3PEHHs] TaKOW MOJXO0J K OTPENETCHUIO Lieled N3Y4deHHUS
IpeaMeTa SIBIISIETCS BIOJIHE OTIPaBIaHHbBIM.



CoryacHO JTaHHOW TOYKE 3PEHHUS TJIABHBIMHU LIETSIMU U3Y4YEHUs TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) sIBRsIFOTCS:

e (opmupoBaHHE CHUCTEMbl XUMHUYECKHUX 3HAaHUWA KaKk BaxKHeHIen
COCTaBJISIIOILEH €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JIeKaT KIHOYEBbIE MOHATHS, (PyHAAMEHTAIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE $I3bIKa HAYKH, YCBOCHHME M TMOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000111eHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMJICHHE C UCTOpHEN
WX PA3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHUe U pa3zBUTHE MIPEACTABICHUN O HAYYHBIX METO1aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaAKIMi, HEOOXOJUMBIX [JIi MPUOOpETEHUs
YMEHUI OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUM,
UMEIOIIMX MECTO B MPUPOJIC, B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CTIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TpaBuUil
0e30macHOT0 0OpAaIeHUs C BEIIECTBAMM.

Hapsiny ¢ atum, coaeprkaresibHasi XapaKTepUCTUKA LIeJIed U 3a7a4 U3y4eHus
mpeaMeTa B MporpaMMe 1o XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMU B CUCTEME Cpe/iHero odiero oopazoBanusi. CeroHs B
MpenojaBaHud XUMUU B OOJbIIEH CTeNeHW OTAaéress  MPEANOYTEeHUE
MPaKTUYECKOW KOMIIOHEHTE COJIep)KaHus OOydeHHs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTeIbHONM OpraHU3alliy, BIACIONIET0 HE
HaOOpOM 3HaHUM, a (QYHKIUOHATHLHOW TPaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSIMH aKTUBHOTO TOJIyYCHHs] 3HAHUN W MPUMEHEHHS WX B PEATbHOM KU3HU
JUJISL peIeHNs] TPAKTHYeCKUX 3a71a4.

B cBa3u ¢ oMM 1npu u3ydeHun mnpenmera «XUMHUS» JOMHUHHUPYIOLIEE
3HaY€HHE MPUOOPETAIOT TaKKUE LU U 33/1a41, KaK:

amanTaiys 0OyJaromMxcsl K YCIOBUSM JUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmMupoBaHUE  MHTEIUIEKTYyalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelieHnit B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopmMupoBaHUE Yy OOYyYaIOMMXCS KIIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIN), MMEIONIMX YHHUBEPCAILHOE 3HAYEHUE ISl Pa3IMYHBIX BHJIOB
JeATeILHOCTH: PEIIeHus Mpo0OjeM, TTOMCKa, aHaan3a U 00paboTku wHpOpPMAITUH,
HEOOXOJAUMBIX JII TPUOOPETEHUs] OMbITa NEITEIHbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XHMHHM, a TakXKe [JsI OLEHKU C TO3ULUN
IKOJIOTHYECKONW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEH 00 YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENTLHO IPHUOOPETaTh HOBHIE
3HAHMSI [0 XUMUHU B COOTBETCTBUH C )KU3HEHHBIMH MTOTP €OHOCTSAMHU, UCTIOTIH30BaTh
COBpEeMEHHbICe MHPOPMAIMOHHBIE TEXHOJOTHH JJI TTOUCKA U aHAINW3a YUeOHOU U
HAYYHO-TIOMYJIIPHON MH(DOPMAITUU XUMUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHUE U Pa3BUTHE Y OOYJAFOIIUXCS ACCOIMMATUBHOTO M JIOTUYECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MPHU IJIAHWPOBAHWU U MPOBEICHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydJalmuxcs YOSKIEHHOCTH B T'yMaHHCTUYECKOM
HAMPAaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TI00aTbHBIX MPOoOJIeM
paIMoHAILHOTO MPUPOIOMOIH30BAHUS, TTOMTOJTHEHUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKXe MPHOOPETCHHS OTbITa
WCIIOJIH30BaHMsI TIOJTyYCHHBIX 3HAHWUW MJI1 TPUHITHS TPaMOTHBIX PEIICHUN B
CUTYaITUSIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSMH.

B yuyeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEIMET « XUMUSD)
©a30BOTr0 YPOBHSI BXOJUT B COCTAB MpeIMETHOM 00s1acTi « ECTeCTBEHHO -HAyIHBIC
IIPEIMETHD.

OO6u1ee 4uCI0 YacoB, OTBEAEHHBIX JI1 U3YYEHUS XMMHUH, Ha 0a30BOM YPOBHE
cpenHero obiiero oOpasoBanus, coctaBisier 68 yacoB: B 10 kimacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hefenio).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYECKOM XUMMH

[Ipenmer opraHMuecKOil XMMHUM: €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAYCHHE B
MOJyYEHUM HOBBIX BEIIECTB W MaTepUaloB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHBIE OJI0KeHUs1. CTPYKTypHbIE (OPMYIIbI
OpraHMYeckux BemecTB. [oMomnorusi, wu3zomepus. XHUMHUYECKas CBA3b B
OPraHUYECKUX COCTMHEHUAX — OJJMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenue o kmaccudukanmu opraHudeckux BemecTs. HoMenknarypa
OpPTaHUYECKUX COEIMHEHHA (CUCTEMaTH4ecKas) W TPUBHAIbHBIC Ha3BAHUSA
BOXHEHUIIIMX MPEICTABUTENECH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEpUMEHTATIbHBIE METOJIbl M3Y4YEHUS BEIIECTB W MX IMPEBPAILEHUI:
O3HAaKOMJICHHE C 0Opa3liaMyd OPraHHMYEeCKUX BEIIECTB W MaTrepuajiaMud Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTIMCAHKE IEMOHCTPAIMOHHBIX OIBITOB 10 MPEBPAILEHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuy (TUTaBlieHUE, 0OyTIMBAaHUE U TOPCHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u 3TaH —
MPOCTEHININE TPENCTABUTEIN AaJKAHOB: (PU3UYECKHE M XUMUYECKHE CBOMNCTBA
(peakuuu 3aMelieHuss U TOPEHHMs), HAXOXKJIECHHWE B MPUPOJIEC, MOJTYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psifl. DTWIEH U MPOINUIICH —
NPOCTEHIIME TPEICTABUTEIN AaJKEHOB: (PU3UYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATAllMM, OKHUCJICHUS U
MOJIMMEPU3ALINHN ), TTOTYYECHUE U TPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u mertwiOyranueH-1,3: cTpoeHue, BakHEHIIUE
XUMUYECKUE CBOWCTBA (peakius noaumepusamuu). [lomydyeHue cCUMHTETUYECKOTO
Kay4yKa U pE3UHBI.

AJIKUHBI: COCTaB M1 0COOEHHOCTHU CTPOECHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— MPOCTEUIIMNA TPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U
XUMUYECKUE CBOMCTBA (PEaKlMy TUAPUPOBAHUS, TAIOTCHUPOBAHUS, TUJIPATAIUH,
TOpEHUs), MOJTYyYECHUE U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, (pU3NUECKUEe U XUMHUYECKUE CBOKCTBA
(peakiuu raJloreHUpPOBaHUS U HUTPOBAHMS), TIOJIyYEHUE U MPUMEHEHUe. Toryon:
cocmas, cmpoenue, (uauveckue U  Xumuueckue ceoucmea  (peakyuu

cajlOceHUpoeaHusl u HMmPOBCIHMﬂ), nonayyenue u npumeHeHue. TOKCHMYHOCTD
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apeHoB. ['eHernueckas CBs3b MEXAY YIJIEBOAOPOJAMH, NPUHAICKAIIUMU K
Pa3IM4YHBIM KJIacCaM.

[IpupoaHbIE MCTOYHMKM YIJIEBOAOPOXOB. I[IpupoaHbI Ta3 M MNOMYyTHBIE
HedTsiHBIE Ta3bl. Hedth m €€ mpoucxoxaenne. CriocoObl mepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrel
nepepadoOTKU He(PTH, UX IPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €ro nepepadoTKH.

DKCIIEPUMEHTATIBHBIE METOJbl H3YYEHHUs BELIECTB M HUX MPEBPaIICHUM:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKIUU
«Hedpte» u  «VYromp», MOJEIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, IPOBEICHNE NIPAKTUUECKON PabOThI: MOJYyYEHUE STUIICHA
Y U3yUYEHHE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WA IIPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoaconep:xkamme oprannyeckue coeAMHEHUA

[IpenenpHble OJHOATOMHBIE CIUPTHI. MeETaHOJ W 3TAaHOJ: CTPOEHHUE,
busnueckue M XUMHUYECKHME CBOICTBAa (peaklUM C aKTUBHBIMU MeETaJUIaMH,
raJIorT€HOBOJIOPOJIaMU, TOPEHHE), NpHUMEHEeHHEe. BoJopoJHbIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleiCTBHE METaHOIA U 3TaHOJIA HA OPTraHu3M YeJl0BEKa.

MHOrOaroMHble  CHUPTHI. ODTWICHIJIMKOJIb M T[JIUMUEPUH: CTPOCHUE,
busznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBUE CO IMIEIOYHBIMU
MeTaJUlaMHi, KadeCTBEHHAasl peakiusi Ha MHOTOATOMHBbIE crupThl). [leficTBue Ha
OpraHu3M 4esioBeka. [I[pumeHenne ramuepuHa U 3THUIIEHTJIMKOJIA.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3UYECKHME U XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [lpumenenue gpenona.

Anmpnerunpl U kemoHul. DopMalibieruj, —aneTalIbACTHA: CTPOECHUE,
busznueckue U XMMHYECKUE CBOMCTBA (PEaKIMM OKHCJICHUS U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIEC PEAKIIMH), TOJydYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1me 1 Kiacca KUCJIOT, Peakiusl dTepUPpUKALIUN), TOTyYCeHHE U MPUMEHEHHE.
CrteapuHOBasi M OJICMHOBAsl KUCJIOTHI Kak MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MblIa Kak COJIM BBICIIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBHE.

Cnoxxable 3QUpHl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['maponus
CI0XHBIX 3¢upoB. Kupsl. ['uapoams kupos. [Ipumenenue xupoB. buomornyeckas
pOJIb KUPOB.



YraeBoawl: cocTaB, KiaccuuKanus — YIUIeBOAOB  (MOHO-, JH- |
nosrcaxapuabl). [ 1F0k03a — mMpoCTEHIMIT MOHOCAaXapHI: 0COOCHHOCTH CTPOCSHUS
MOJICKYNbI, (QHU3WYecCKHe M XHUMHYECKHE CBOMCTBAa (B3aUMOJICHCTBHE C
ruapokcuaom menu(ll), okucneHne aMmmuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TIIIOKO3bl), HAXOXIACHHE B MPHUPOJIC, TPUMEHEHNE,
ounosornueckas posb. otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a kak npupogHbie noauMmepbl. CTpoeHue kpaxmana u
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMmana (THApPOJIU3,
Ka4eCTBEHHAs PEAKIUS C HOJOM).

DOKCNEpUMEHTATIbHBIE METOJIbl M3Y4YEHUSl BEIIECTB U HUX MPEBPAICHUN:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIIMHM OJHOATOMHBIX CIHPTOB (OKUCJICHHE STaHOJIa
okcuaom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
rugpokcugom meau(ll)), amsaeruoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wmeau(ll), B3aumonelicTBUE Kpaxmanga € HOJOM),
MIPOBEJICHUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCJIOTHI.

Pacuérnble 3amaun.

Bbluncrienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WM MPOJIYKTA PEAKIIMK 110 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB MJIM MP OJTYKTOB PEAKIUN).

AzoTcoaepxKaIime OpraHudecKiue COeIuHEHUS.

AMMHOKHUCIIOTHI Kak aM(POTepHbIe OpraHUYECKUe coequHeHus. Du3nueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgorunueckoe
3HAUYCHHE aMHUHOKHUCIIOT. [lenTumpl.

benku kak MpUpOaHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa O€lKOB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATypallysl, KaueCTBEHHBIC PEAKITMU Ha OCIIKH.

DKCNEPpUMEHTATLHBIE METOJIbl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
HaOJIFOICHUE U OMMCAHUE IGMOHCTPAIMOHHBIX OTBITO B: JICHATYpaIys OCIKOB MPH
HarpeBaHUM, IBETHHIE PEAKIIUN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS

OcHOBHBIE TTOHATHS XHUMHH BBICOKOMOJICKYIISIPHBIX COCIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHD MOJMMEPHU3aIliH, CPEIHSS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJICKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS ¥ TIOJTMKOHEHCAITHS.

DKCNEpUMEHTATbHBIE METO/Ibl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
O3HaKOMJICHHE C 00pa3iiaMu MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peammzanyst MEXIIpEIMETHBIX CBA3EH IIPU U3YYEHUHU OPTAaHUYECKON XUMUU B
10 kmacce oOCyIIECTBISIETCSI 4Yepe3 HMCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO -
HAYYHBIX TOHITHM, TaK U MOHITHH, SIBJSIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYy4YHbIE TIOHATHSA: SIBJICHUE, HAYYHbIN (aKT, TUMOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaLHs, IEPUOAUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: Marepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYa,
DHEPreTUUECKUN YpPOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PHU3NUECKUE BETMUUHBI M €UHUIIBI UX U3MEPEHHS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHHU3ME,
dboToCcHHTE3, OMOJIOTUYECKH AaKTUBHbIC BellecTBa (OENKHU, YIJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasibl, TOpHbIE OPO/Ibl, MTOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECypCHI.

TexHonorusi: mnuIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO IHTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE TpenapaThl, MaTepHasbl U3
HCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOPI'AHUYECKAS XUMMUA

TeopeTnyeckue 0CHOBBI XUMHH

XuMUYEeCKUd dJJIeMEHT. ATOM. Spo aroma, HU30TONBI. JIEKTPOHHAs
00o00uKa. DHEPTreTHYECKIE YPOBHH, MMOAYPOBHUA. ATOMHBIC opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeNieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(DUTYpaIHs aTOMOB.

Ilepnonnueckuit 3akoH U llepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b EPUOIUUECKOTO 3aKOHA U [leprnoandecKor CUCTEMBI
xuMuudeckux anemMeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XUMHUYECKHUX DJEMEHTOB U
oOpazyeMbIX UMM MPOCTBIX M CIOKHBIX BELIECTB MO TPyMHIaM M IEpHOJaM.
3Ha4YEHUE NEPUOJANUECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CrtpoeHue BemecTBa. XUMHYECKAs CBSA3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAs HEMOJIIpHAs W NOJIIpHAs, MOHHAsA, MeTauiMueckas). MexaHu3Mbl
00pa30oBaHUsl KOBAJIECHTHOW XUMHYECKOM CBsI3M (OOMEHHBII M JOHOPHO-
aKuenTopHeiil). BogopoaHas cBsizb. BaleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTb.
Crenenp okuciieHus. IOHbBI: KATHOHBI M aHUOHBI.
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BemecTtBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMs.  3aKOH
IOCTOSIHCTBA COCTAaBA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonsiTe O AuCHEpCHBIX cUCTeMax. MICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10715 BeIecTsa B pacTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUM. Homenkmarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3TUYIHBIM KJIACCAM.

Xumnueckas  peakiua. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOW U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHUs MaccChl BEIIECTB,
3aKOH COXPAHEHU U NPEBPALICHUS YJHEPTUH IPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMu4yeckoe paBHOBecue. MakTopbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposmTrueckas guccounanus. CuabHbIE U cyadble 3JeKTposmThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KACJIAsl, HEUTpaIbHAas, IIEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLIUN.

DKCNEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
nemoHcTpanus tabmun «Ilepuoanueckas cucrema xumMuueckux snementos 1. U
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
OTHCaHHUE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OTIBITOB (Pa3io’KeHHE NEPOKCHIA
BOJIOPO/Ia B NPUCYTCTBUU KATAIU3aTOPA, ONPEIAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI YHUBEPCAIHHOTO MHAMKATOPA, PEAKIMMd HWOHHOrO OOMEHa),
POBEACHHUE MPAKTUYECKOUN paboThl « BiusiHue paznuuHbiX PakTOPOB HA CKOPOCTH
XUMUYECKON pEeaKum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSM XMMMUYECKHUX PEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUETBl C HMCIOJb30BAHUEM MOHATUS «MACCOBAS
JIOJIS1 BEILIECTBAY.

Heopranmyeckasi xumus

Hemeraiuel.  Ilomoxkenne HemerauioB B llepuonuyeckont  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha TpuUMepe
KHCJIOPOJIa, cepbl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJCOEepIKAIIUX KUCIIOT, BOJOPOIHBIX COEAUHEHU).

[IprMeHeHnE BaXKHEUIINX HEMETAIUIOB U UX COEANHEHHM.
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Meraubl. Tlonoxenue metamoB B Ilepuoandyeckon cUCTEME XMMUYECKUX
anemeHToB JI. 1. MenneneeBa. OcoOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK
aroMoB MeTauioB. O6mue ¢uzndeckue cBoiicTBa MeTauioB. CIIaBbl METAIOB.
DJEKTPOXUMUYECKUI Pl HAPSIKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BAKHEWUIIMX METALIOB (HATpUM, Kajauil, KalbIuH,
MarHui, alFOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUIA.

OO6mme crnocoObl moaydeHus: MerawioB. [IprMeHneHre MeTawsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIIbHBIE METOJIbl HM3YYEHUS BEUIECTB M MX MPEBPALICHUM:
U3y4eHHE KOJUICKIIMU «MeTaulbl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIILHBIX 3aj1a4, HAOJIIOJICHUE U OMNHCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH/Ia AIFOMUHUS C pacTBOpaMu
KHUCJIOT U IIENIOYEH, KaueCTBEHHBIE PEAKIIMU HA KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérsl Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00bEMa, KOTMUECTBA BEIIECCTBA) MPOAYKTOB PEAKIIUU, €CJIA OJTHO
13 BEILIECTB UMEET NIPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€30MacHOCTH, pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIUU.

[IpenacraBnenuss 00 OOMmMMX HAyYHBIX MNPUHIMIAX POMBIIUIEHHOTO
MOJTYYEHHS] BAXKHEHIIINX BEIIECTB.

UYenmoBeKk B MHpE BEIIECTB M MaTEpUAIOB: BAKHEUIIHUE CTPOUTEIbHBIC
MaTrepualibl, KOHCTPYKIIMOHHBIC MaTepualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepUalIbl JJIsl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
yInoOpeHwus.

XuMusi U 3J0POBbE YEIOBEKA: IMpaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia 6€30MacHOTO UCIIOIb30BaHUS PENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM XKU3HMU.

MexxnpeaMeTHbIe CBS3H.

Peamuzanust  MEXNpenMETHBIX  CBA3CH TIPU  HM3YYEHHUH OOmmed u
HEOpPraHn4ecKoil XuMuM B 11 Kiacce oCyIIECTBIISIETCSA Yepe3 UCIIOJIb30BaH UE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHH, TaK W TIOHSTHH, SBJISIOMUXCS
CUCTEMHBIMU JJIs1 OTJEIbHBIX MIPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OO6mme ecTecTBEHHO-HAYYHbIC TMOHSTHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUsS, aHaIW3, CHUHTE3, KiIaccupuKamus, TEPUOTUIHOCTD, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, SIBJICHUE.
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dusuka: MmaTepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAANOAKTUBHOCTh, MOJICKYJIa, SHEPTETUIECKUN YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NUYECKUE BEIMIUHBI U CUHUIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadmus: MuHepasbl, TOPHBIE TIOPOJIBI, MTOJE3HBIE HCKOTIAEMbIe, TOTUTUBO,
pecypchl.

TexHomorusi: XuMu4deckass IPOMBIIUICHHOCTh, METALTYPTHSI, IPOU3BOICTBO
CTPOUTEIHHBIX MaTEPHUAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (hapMareBTHUECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO
KOCMETUYECKHX TpEernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAS TIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOECHUS
oOyJaronmMucss TPOTpaMM CpPEIHEero oO0mero oOpa3oBaHUS (MY HOCTHBIM,
METANpeAMETHBIM W TpeIMeTHbIM). HaydHo-meronuueckoil OCHOBOM aJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHUS MPOTrpaMM CPEIHEr0 OOLIETO
00pa30BaHus ABJISETCS CUCTEMHO-AEATEIILHOCTHBIN OAXO.

B cooTBercTBHM C CHCTEMHO-AEATEIILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOECHUS MpeaMeTa «XUMUS» HAa YPOBHE CPEIHErO
o0111er0 00pa3oBaHus BBIACICHBI CIAEAYIONINE COCTABIISIIOIIHE:

OCO3HaHHE OOYYarOIIMMUCS POCCUUCKON Tpa¥aaHCKONW UACHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOTIPENIETICHHUIO;

HAJIMYUE MOTHUBALIMK K O0OYUYEHHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKACHUI JIUYHOCTH HA OCHOBE
KJIFOYEBBIX IEHHOCTEN U UCTOPUUYECKUX Tpaauluii 0a30BOI HAYKU XUMHU;

FOTOBHOCTh M CIIOCOOHOCTH OOYy4YarolIMXCsl pyKOBOJICTBOBAaTbCS B CBOEH
JEeSTEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIUMU LIETOCTHOM
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE NPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U CHIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH )KM3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMETa «XUMUS» JTOCTUTalOTCS B
€IMHCTBE Y4YEOHOM U BOCIUTATENLHON JEATEIbHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYIIbTYPHBIMH, TyXOBHO -HPABCTBEHHBIMU IIECHHOCTSIMU
U UJeaTaMi POCCUHCKOTO TPaXIAaHCKOTO OOINEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMUd U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMU  MpOLECcCcCaM
CaMOIIO3HAHUSA, CAMOPAa3BUTHUA W HPABCTBEHHOTO CTAHOBJCHHS JIMYHOCTHU
00yYaroIIUXCA.

JINYHOCTHBIE peE3yNbTaTbl OCBOEHUS Ipeamera «XUMHS»  OTPAKAOT
c(hOpMUPOBAHHOCTH OIBITA TMO3HABATEILHOM W MPAKTUYECKOU EATETbHOCTH
00ydJaronmxcs Mo pealru3aliy MPUHATHIX B OOIIECTBE IICHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpa:KIaHCKOr0 BOCIIMTAHMS:

0CO3HaHMS 00 YJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTOPSIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUUICKTUBE;
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FOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEILHOCTU NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIbHBIX 337a4, BBHIITOJIHEHUU
XHUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI APYTUX [IPU aHAJIM3€ PA3JIMUHBIX BUJOB YUEOHOU NEATEILHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HAYYHOMY HACJEIUIO
OTECUCCTBCHHOM XUMMUHU,

YBOKEHUS K MPOLIECCY TBOPYECTBA B 0OO0JACTH TEOPUU U MPAKTHUYECKOTO
IPUMEHEHHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJIbTarT
JUIMTENbHBIX ~ HAOJIIOJEHUN, KPOIMOTIMBBIX HKCIEPUMEHTAIBHBIX TMOHCKOB,
NOCTOSIHHOTO TPy/a YYE€HBIX U IPAKTUKOB;

MHTEpECAa W MO3HABaTEIbHBIX MOTUBOB B MOJYYEHUH U MOCJEIYIOLIEM
aHaJM3€e UHPOpPMALIUU O MEPENOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€UECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUS:

HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO NTOBECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEAEHUE U MOCTYIIKHM CBOMX TOBApHILEH C
NO3UILIMIA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUN ATHX
MOCTYIIKOB;

4) popMHpOBaAHUA KYJIBTYPbI 310POBbSI:

NOHUMAaHMUS I[IEHHOCTEH 3J10pOBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOMICHUS K COOCTBEHHOMY (pU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOTO0 OOpaleHWs ¢ BEIeCTBaMu B OBITY,
IIOBCEAHEBHOW )KU3HU U B TPYAOBOU JIESITEILHOCTH;

NOHUMAHUS LEHHOCTU TMpaBWil HWHAMBUAYAIHHOTO U  KOJUIEKTMBHOTO
0€30MacHOT0 MOBEACHUS B CUTYaLIMsX, YIPOXKAIOIIUX 3J0POBbIO U )KU3HU JTIO/ICH;

OCO3HAHMS TIOCJEACTBUM M HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

5) TpyA10BOTr0 BOCIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HUCCIEI0BATEIHLCKOM
NEeSTEIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPUECKOW M JAPYrMX BHUIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHWH TMPAKTUYECKUX 3ajad
COLIMAIbHOM HAMPAaBJICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);
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UHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPOQecCuil pa3IMuHOro pojia, B TOM
YHUCJIE HA OCHOBE NMPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH;

YB@)KEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaM TPYJIOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIWBUIYATbHONW TPACKTOPUU
oOpazoBanusi, Oymaymier mpodeccur W pear3alui COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTMYECKH ILIEJIECOOOPA3HOTO0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUS TJIO0AIBHOTO XapakTepa AKOJOTHYECKHX MPOOJeM, BIUSHUS
HKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIBbHOM Cpenbl;

OCO3HaHMsS HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHMKEHUW XUMHH IS
pelIeHus1 BONPOCOB PAMOHATIBLHOTO MPUPOJOTOIb30BaHNUS;

aKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BpEl OKpyXKaroulen
NPUPOJHON Cpeae, YMEHUSI MPOTHO3UPOBAaTh HEOJAronpHUsATHBIE KOJIOTHUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBpAILATh UX;

HAJIMYUS Pa3BUTOTO 3KOJOTHUECKOr0 MBIIICHHS, SKOJIOTHUECKOMN KYJIbTYpHI,
OTbITa JESTEIIbHOCTH HKOJIOTUYECKOU HaMpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMU B IMO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAJIb HOU
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIEOJOTUU
xemooOouu;

7) 1eHHOCTH HAYYHOTI' 0 O3HAHMUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPaKTHKU;

NOHUMAaHUs CheuupUKY XUMUU KaK HayKd, OCO3HaHUs €€ poJu B
(GbopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
IpeiCcTaBIEHUs] 00 OKPYKAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOIBI U YENOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUH MPOOJIeM COXpaHEHHS
NPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOM
IUBWIM3AIMU: B €€ TyMAaHHCTUYECKOW HampaBJIEHHOCTH M BaXXHOW pOJIM B
CO3/IaHUH HOBOMW 0a3bl MaTEpUATbLHON KYJIbTYphI, PEIICHUH TJI00ATBHBIX TPO0OIeM
YCTOWYMBOTI'O PA3BUTHUS YEIOBEYECTBA — CHIPbEBOMU, JHEPTETUUECKOM, ITUILEBOU U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECTICUCHUN YCIIOBUMN
YCHEIHOTO Tpyda M 3KOJOTHYECKH KOMMOPTHOW >KM3HM KaXKAOTO 4UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHHUSA, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIO Ib30BaTh

16



MOJIydaeMble 3HAHUS JJIs aHaIu3a U 00BbSICHEHUS SIBIICHUN OKPYXKAIOILEro MUpa u
OPOUCXOASIIIMX B HEM U3MEHEHUH, yMEHUS JefaTh 000CHOBAHHbIC 3aKIIIOYEHHS HA
OCHOBE Hay4yHbIX (DaKTOB M MMEIOLUMXCS JAHHBIX C LENbI0 TMOJy4eHHUs
JIOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTENbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooJieM B peabHbIX )KU3HEHHBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON eI TEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEpPHIBHOMY OO0pa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpPEca K OCOOCHHOCTIM TpyJa B pa3jMuHbIX cepax NpoPpecCuoHaAIbHON
NESATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ybTaTbl OCBOCHHS y4€OHOTO MpeaMeTa « XUMUsD» Ha
YPOBHE CpenHero oomiero oopa3oBaHusi BKIIOYAIOT!

3HaYUMBbIE 11 (OPMUpOBaHHMA  MHUPOBO33PEHHS  OOYYarOIIMXCS
MEXKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIICHAYYHbIE MOHATHUS, OTPaXKAIOIIIE
HEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpAa W cHeuu(UKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHUE,
IpoIeCcC, CUCTEMA, HAYUYHBIN (PAKT, MPUHLUI, TUIIOTE3d, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOJIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCAJIbHbIE Y4eOHbIEC NEUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

PETYJSITUBHBIE), obecrnieurBaroIIye dbopmupoBaHue (YHKUIMOHAILHOU
FPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUU 00y4aroIUXCs;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIC
JIEUCTBHS B IO3HABATEILHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JIEMCTBUSIMU.

OBilajleHNie  YHHMBEPCAJbHBIMH  Y4e€OHBIMH  TO3HABATEJIbHBIMU
AeicTBUSIMHU:

1) 0a30BbIe JJOrHYeCKHE EUCTBUS:

CaMOCTOSITEIbHO  (OpMYJMPOBATh U aKTyaJlM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENENATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHNS, COOTHOCHUTh PE3YJIbTATHI JICSITENIbHOCTH C MOCTABJICHHBIMU LEISIMU;
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MCIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHSATUNA M yCTAaHABIMBATh MX B3aMMOCBS3b,
UCIIOJIh30BaTh COOTBETCTBYIOIINE OHATHS 111 OOBSICHEHHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHWS W KPUTEpUHM i1 KIacCU(UKAIMM BEIIECTB U
XUMHAYECKHUX PEAKIUM;

YCTaHaBJIMBATh MNPUYUHHO-CJICACTBEHHBIE CBS3M MEXKIY HW3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE paCCYXACHUS (MHIAYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSIX, POPMYTUPOBATh BBIBOJIbI U 3aKIIFOUCHUS;

MPUMEHATHh B MPOIIECCE MO3HAHUS, UCIIOIb3yEMbI€ B XUMHUHU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIH, TPE0OPA30BBIBATE MOJEIbHbIE IPEICTABICHUS — XUMUYECKHM
3HaK (CUMBOJI) DJJIEMEHTa, XUMHU4YecKas QopmyJsia, YypaBHEHHE XUMUYECKOMU
peakiuu — TPU PEUICHUH Y4YE€OHBIX MO3HABATENLHBIX M MPAaKTUYECKUX 3ajad,
MPUMEHATHh Ha3BaHHBIE MOJICIILHBIC MTPECTABIICHUS JIJISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3YYaEMbIX BEIIIECTB U XUMUUECKUX PEaAKITUH.

2) 0a3oBbIe HCCIeI0BATEIbCKHE HeMCTBUS:

BJIQJICTh OCHOBaMM METOJIOB HAYYHOTO TMO3HAHMS BEIIECTB M XUMHYECKUX
peaKuu;

dhopMyIUpOBAaThH IENIM 1 33]1a41 UCCIIEA0BAHUS, UCTIOIh30BaTh MOCTABJICHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIMPOCHl B KAYECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (POPMHUPOBAHUS THUIIOTE3BI M0 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUMH;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIHHOTO TUIAHUPOBAHUS M TPOBEACHUS
YUYCHHUECKUX AKCTIEPUMEHTOB, COBEPIIICHCTBOBAThL YMEHHs HAOII01aTh 3a XOJ0M
poIecca, CaMOCTOATEILHO IPOTHO3UPOBATH €ro pe3yiabTaTr, (GOpMYyIUpPOBATh
000011IeHNS ¥ BBIBOABI OTHOCUTEIILHO JI0CTOBEPHOCTHU PE3Y/IHTATOB UCCIICOBAHMS,
COCTaBJIATh 00OCHOBAHHBIN OTYET O MPOIeTaHHOHN paboTe;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
NESATeIbHOCTH, TPOSBISITh CIIOCOOHOCTh MU TOTOBHOCTh K CaMOCTOSITEILHOMY
MMOMCKY METOJOB PpEIICHUS IMPaKTUYEeCKUX 3a1ad, MPHUMEHCHUIO Pa3JTUIHBIX
METOJ0B MMO3HAHMS.

3) pabdora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3UYHBIX MCTOYHUKAX HWHPopmarmu (HaydHO-
MOMyJIIpHAS JIUTeparypa XAMHUYECKOTO COJICp)KaHUs, CIpaBOYHBIE MOCOOMS,
pecypcol MHTEpHETA), aHaMM3UpOBaTh MHPOPMAITHIO PA3IMIHBIX BUIAOB U (HOopM
MpeACTaBIICHUS, KPUTHYECKHU OIICHUBATH e JIOCTOBEPHOCTH u
HEMPOTUBOPEUYNUBOCTB;
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dbopmynupoBarh 3anpoOChl U MPUMEHITh PA3IUUHBIE METOJIbI MIPU MOUCKE U
orbope wuH(pOpMaIMKU, HEOOXOAMMOW [UIs BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJBb30BaHUS HH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3jIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO (OpMYy  IpenCcTaBICHUS
uH(popMaIun (CXeMbl, TpaduKy, AUArpaMMBbl, TaOIULBI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIM S3bIK B KayecTBE CpEACTBa Ipu padore C
XUMUYECKOM wuH(pOpMalMel: NPUMEHSATh MEXIpeaMeTHble ((u3nueckue u
MaTeMaTU4YeCKUe) 3HAKU M CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-CUMBOJMUYECKUE CPENCTBA
HarJsiJHOCTH.

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ iCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXAaEMOI TEMBI B X0JI€ AUAJIOTa U/ WU
JUCKYCCUM, BBICKa3blBaTh HJeH, (GOPMYIUpOBaTb CBOU  NPEIJIOKEHUS
OTHOCHUTENBHO BBIIIOJHEHUS MTPEIJIOKEHHON 3aa4u;

BBICTYIIaTh C NPE3CHTAMEH PE3yIbTaTOB I03HABATEIBHOM JIEATEIILHOCTH,
MOJTYYEHHBIX CAMOCTOSITENILHO HIIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJTHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3Y4YaeMbIX BEILIECTB, pealn3alii yueOHOTO NpoeKTa u (OPMyIUpOBaTh BHIBObI
[0 pe3yJibTaram IMPOBEIAEHHBIX MCCIIEAOBAHUN MYTEM COTJIACOBAHUS IO3ULMNA B
X0J1€ 00CYXJIeHUsI U 0OMEHA MHEHUSIMH.

OBjiaieHNe YHUBEPCAJIbHBIMHU PEeryJIsATUBHBIMHM 1€ICTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATH M OCYUIECTBIISITh CBOK ITO3HABATEIIbHYIO
JNEATENbHOCTh, ONpEneisiss €€ Lend W 3aJadyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpeAJiaraéMblil  alTOPUTM JIEUCTBUIA TpHU
BBITIOJTHEHUM YYEOHBIX U HCCIENOBaTEIbCKUX 3aJlay, BBIOMpaTh HamboJee
3¢ dEeKTUBHBIN CMOCO0 MX pEelIeHUs C Y4YETOM IMOJy4YEHHs] HOBBIX 3HAHHUM O
BEILECTBAX U XUMHUYECKUX PEAKIHUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAMOOILICHKH.

HPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XAMHS
OTPAXKaIOT:
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C(hOpMHUPOBAHHOCTh TPEIACTABICHHA O XUMHYECKOHW COCTaBJISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, POJM XUMUU B IIO3HAHWUU SIBJICHUU
npupoasl, B (OPMHUPOBAHMU MBIIUIEHUS W KYJIbTypbl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pEeLIeHUs MPAKTHUECKUX 3a/1a4
U SKOJIOTUYECKH 0OOCHOBAaHHOT'O OTHOILICHHUSI K CBOEMY 3/I0POBbIO U MMPUPOJTHON
cpexnc;

BJIQJICHUE  CUCTEMON  XMMHUYECKMX 3HaHMW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloMe TMOHATHS (XMMHUYECKUN DJIEMEHT, aroM, JJEKTPOHHas
000J104Ka aT0Ma, MOJIEKYJIA, BAJICHTHOCTD, 3JIEKTPOOTPULATEIbHOCTh, XUMHUY €CKasl
CBSI3b, CTPYKTypHasi (popmyina (pa3BEpHyTas M COKpalIEHHas), MOJb, MOJISIpHAs
Macca, MOJISIpPHBIM OOBEM, YriaepoJHbIN CKeleT, (yHKIUOHAJIbHAs TpYIIIA,
paguKai, U30MepHUsi, U30MEPHI, TOMOJIOTUYECKUI PSAJT, TOMOJIOTH, YTIIEBOAOPOIBI,
KHCJIOPOJI M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS]); TEOPUU U 3aKOHBI (TEOPHUsl CTPOCHUS
oprannyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XWUMHWH; MHUPOBO33PEHUECKHUE 3HAHUS,
Je)Kale B OCHOBE MOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTHM XUMHUYECKHUX
SBJICHUHN, (PAKTOJIOTUUECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCMOJIb30BaHUU BAXKHEUIIIMX OPraHUYECKUX BELIECTB B OBITY H
MIPAKTUYECKOM AEATENbHOCTH YEJIOBEKA;

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSATHUH,
yYCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ITPU
ONMCAaHWU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUN MCIOJIb30BATH XUMUYECKYIO CUMBOJIMKY JJIs
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn OpraHMYecKMX BEIIECTB M YpaBHEHUH XMMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJEIA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WILTOCTPALUHA UX
XUMHUYECKOTO ¥ NPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMHUPOBAHHOCTh YMEHUM YCTaHABIIMBATH MPUHAJICKHOCTh M3y4YEHHBIX
OpPTaHUYECKHX BEIMIECTB MO HX COCTaBY M CTPOEHUIO K OINPEAEIEHHOMY
KJIaccy/Tpymnime COeNUHEHUH (YriaeBOJOPOJbl, KHCJIOPOJ M a30TCOJAEpIKaliue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCIWHEHMs), JaBaTh MM Ha3BaHUS IIO
cuctemarnueckoit HomeHnknarype (IUPAC), a takxe mpuBOIUTH TPUBHAJIbHBIC
Ha3BaHMsI OTHAEIbHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOIMUJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIUIEPHUH, (EHOJ, (popMalbIeru, aueTaibJAerul, MypaBbruHas
KHCJIOTa, YKCYCHAs KUCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCJIOTA, TJIFOK034,
bpyKTO32a, KpaxMal, IeIUI0I03a, TIUIHH);

C(hOpMHUPOBAHHOCTh YMEHHSI ONPENESITh BHUABI XUMHUYECKOW CBS3U B
OpTaHUYECKUX COCANHEHUAX (OJUHAPHBIC U KPATHBIE);
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c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHATH I[OJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa 1715t 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHUs MacChl BELIECTB;

c(hOpMUPOBAHHOCTh, ~ YMEHHUH  XapaKTepH30BaThb COCTaB, CTPOCHUE,
¢u3nyeckue W XMMUYECKUE CBOMCTBA TUIHMYHBIX MpEIACTaBUTENCH pPa3IUYHBIX
KJIACCOB OPTAHUYECKUX BEILIECTB (METaH, 3TaH, 3TWJIECH, MPOIWJIEH, AllCTUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, OEH30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
IJIMLUEpUH, (DEHOJI, aleTalbJerul, MypaBbUHas M YKCYCHas KUCJIOTBI, TIIFOKO3a,
Kpaxmaj, LeJUIF0J103a, aMUHOYKCYCHAsI KMCJIOTa), WJUTFOCTPUPOBATH T€HETUY ECKYIO
CBSI3b MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKLUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hopMHUPOBAHHOCTb YMEHHUS XapAKTEPU30BaTh UCTOUYHUKH YTIIEBOAOPOIHOTO
Cbipbs (HEQTb, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MEPEPadOTKU U
NPaKTUYECKOE NPUMEHEHUE POIYKTOB NEPEPAOOTKY;

C(hOopMHUPOBAHHOCTh YMEHUN TMPOBOJHUTH BBIYUCICHUS MO XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BEUIECTBA WM MPOAYKTa
peakuuMu IO H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM NPOJYKTOB PEAKIUN);

c(hopMHUPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHUA OO0 OCHOBHBIX
METO/1aX HAyYHOT'O MO3HAHMs, UCTI0JIb3YEMbIX B XUMUU MTPU U3YUEHUH BEILECTB U
XUMHYECKUX SIBJICHUH (HaOroeHre, n3MepeHue, SJKCIIEPUMEHT, MOACIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKUME 3HAHWSI JJIsl NPUHATHS PEUICHUNH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHUI COOJIIOIATH MTPaBUJIA MOJIb30BAHUSI XUMUYECKOM
MOCyZ0H M JIaDOpaTOpPHBIM O0OPYJOBAaHUEM, a TaKXKe IpaBuia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN
HKCTIEPUMEHT (MPEBPALICHUS OPTAaHUYECKUX BEIIECTB NMPU HArPEBAHUM, MTOJTyUECHUE
TUJICHA W M3YUYEHHE €ro CBOMCTB, KA4ECTBEHHBIC PEAKIUU OPTraHUYECKUX
BEIIICCTB, JCHATyparus OCJKOB NMPHU HArpeBaHWH, IBETHHIC PEAKIMH OEIKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKM OE€30MacHOCTH MNpHu OOpalIeHun C
BEIIeCTBAaMH M Ja0OpaTOpHBIM O0OPYIOBaHUEM, MPEICTABIATh PE3YyIbTaThI
XUMHUYECKOTO JKCIEepUMEHTa B (OopMe 3amucHu ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuit u GopMyIUPOBaATh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO
uHbOPMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOM
uHbopmaru, MIHTepHeT u Apyrux);
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C(hOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOMATh  TMpaBWIA  DKOJOTHUYCCKU
IIEIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IEIAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, OCO3HABATH
OIACHOCTh BO3JICWCTBUS HA JKUBBIE OPTAaHU3MBbI ONPEACIEHHBIX OPTaHUYECKUX
BEIIeCTB, MOHMMAasi cMbics mokasarensa [1JIK, moscHsATh Ha mpuMepax CroCOOBI
YMEHBIIICHUSI W TPENOTBPAIICHUS HMX BPEOHOrO BO3JACHCTBUSA HA OpPTraHU3M
YEJIOBEKA,;

TS 00y4aroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB M
XHMHUYECKUX SIBIICHUM;

JUISL CIIENBIX U CJA0OBUASIIMX OOyYaroUMXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins a1st 3anucu XuMU4ecKux

bopmyi.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUA Kypca «OOImas u HeopraHu4eckKas
XUMUS» OTPAKAOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIA XWUMUHA B IIO3HAHWM SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXO0JUMOM J1JIs1 PEIICHHSI MPAKTHUYECKUX 3a71ad
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIArAIOIINEe MOHATHSA (XMMHYECKHH 3JIeMEHT, aToMm, H30Tom, S-, pP-, d-
AJIGKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OOBEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KoBaJICHTHAs, MOHHAS, METALIMYECKAst, BOJOPOIHAS ), KpUCTAUINYECKas PEIIETKa,
TUNBl ~XUMUYECKHX PEAKIUH, paCTBOP, DJIEKTPOJIMUTHI, HEIIEKTPOJHTHI,
ANEKTPOJIUTUYECKAST JUCCOIMAIMSA, OKHUCJIUTEIh, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaKIuu, XUMHUYECKOE PaBHOBECHE); TCOPHH W 3aKOHBI (TCOpHS
IIEKTPOJIMTUYECKON aucconmanuu, nepuoaudeckuit 3akon . M. Menneneesa,
3aKOH COXpaHEHUSI MAaCcChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTHU, CUMBOJMUYECKUN SA3BIK XHMUH,
MHUPOBO33PECHUECKUE 3HAHUS, JICKAIMEe B OCHOBE MOHHWMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBICHUU, (DaKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U O€30TIaCHOM HCTIOJIb30BAaHUHN BAKHEHIIIMX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JIEATCIbHOCTH YETIOBEKA;
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c(hOpMHUPOBAHHOCTh YMEHUI BBISBISITH XapakTepHbIC MPU3HAKU MOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MIPU
ONMCAaHUKM HEOPTaHMUYECKUX BELIECTB U UX MIPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHHUU HCIOJb30BATH XUMHYECKYI) CHMBOJIUKY JIJIS
cocTaBieHHss (OpMya BEIIECTB M YpPaBHEHWH XUMHYECKHX  PEaKIIUH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbld Ta3, YIVIEKUCIBIM Ta3, aMMHaK, rami€Has
U3BECTh, HErallEHas U3BECTh, TUTHEBAS COJIA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTH YMEHHI OTIPEACTSITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3M (KOBaJECHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOJAHAs) B COCAUHEHUSAX, TU
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
MOHHasl, METAJUTMYECKasl ), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTH YMEHHI YCTaHABJIMBATh NPUHAJICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTABY K OMNPEAEIEHHOMY KIAcCy/Tpymie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAIUIbl, OKCHJIbI, OCHOBaHMUS,
KUCJIOThI, aM(pOTepHbIE TUAPOKCHUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHU PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /1.
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO, 00BAC HUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1—4 mnepuoaoB Ilepuoamueckoil cucCTeMbl
xuMudeckux snemenToB JI. M. MeHaeneeBa, MCHOb3ysl MOHATUS «S-, P-, d-
DIIEKTPOHHBIE opOuTtamm, «IHEPTreTUUECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEIUHEHUMN
110 nepuoaam u rpymnmnam [lepruoanyeckor cuCTeMbl XUMUYECKUX 3J1eMeHTOB 1. 1.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHUI  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKUE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJATh CYHIECTBOBAHUE T'€HETUUYECKOW CBSA3U MEXKIY HEOPraHMUYEeCKUMU
BEIIECTBAMH C TIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hopMHUPOBAHHOCTbh YMEHHMSI KJIACCUPHUIIMPOBATh XUMUUYECKHUE PEAKIMU 10
Pa3IMYHBIM TpU3HAKaM (YUCIIy W COCTaBY pPEarupyrolMX BEIIECTB, TEIJIOBOMY
s deKTy peaknuu, W3MEHEHHUIO CTEIeHEH OKHCIICHUS 3JIEMEHTOB, 0OpaTMMOCTH
pEeaKinu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKUUM pa3IMYHBIX
TUTIOB, TIOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHUSI, IPH KOTOPBIX 3TU PEAKIIMH UIYT 10 KOHIIA;
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c(hOpMHUPOBAHHOCTh YMEHHMH TPOBOJUTh PEAKIUH, IOITBEPKIAIOIINE
Ka4eCTBEHHBIM COCTAaB pPA3JIMUHBIX HEOPraHMYECKUX BELIECTB, PAacCIlO3HABaTh
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKIUI MMOCPECTBOM COCTABIIEHUS DJIEKTPOHHOTO OajlaHCca
ATUX PEaAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOT'O PaBHOBECHUS
B 3aBCUMOCTH OT BHENIHEro Bo3encTBus (npunuun Jle [latense);

C(hopMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXallyue B OCHOBE MPOMBILUIEHHOTO MOJYYE€HUS CEPHOM KUCIOTHI, aMMHAKa, a
TaKke Cc(HOPMUPOBAHHOCTh MPEACTABICHUA 00 OOIIMX HAy4YHBIX MPUHUUNAX U
HKOJIOTMYECKUX MpOoOieMax XUMUYECKOTO MPOU3BOJCTBA;

c(hopMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIECHUS C HMCIOJIb30BAHUEM
MNOHATHUSL «MAacCOBasi J10JIs1 BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOILIEHUI ra3oB
IpU XUMHUYECKUX PEaKIUAX, MacChl BEUIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMUECTBY BEILECTBA, MAacCe€ WM 00BbEMY OJHOTO M3 YHYacCTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MPEBPALLIECHUS U COXPAHEHUS SHEPTUU;

c(hopMupOBAaHHOCTh YMEHHI COOJTIOIATh MPABWIIA TTOJIH30BAHNS XUMHUYECKOU
NOCyIol U J1abopaTopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMHM B COOTBETCTBHM C MHCTPYKIMSIMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHUH IUIAHUPOBAThb M BBIMOJHATH XUMUYECKUUN
HKCTIEPUMEHT (Pa3JIoKEHHE MEPOKCHIA BOJAOPOJIa B MPUCYTCTBUM KaTallM3aropa,
OTpENIeJICHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBIO YHHUBEPCAIHLHOTO
WHAMKATOpA, BIAUSHUE Pa3IUUHbIX (DAKTOPOB HA CKOPOCTh XUMUUECKOW PEaKIuHy,
peaKklMi MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMd Ha cyhbdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
temam «Mertamby U «Hemeramwisl») B COOTBETCTBUU C MpaBUIaMU TEXHUKU
0€30MacHOCTH TP OOPAIIIEHNH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBaHUEM,
NPEACTABIIATh PE3YNbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOUIMX PEAKIUN U (HOPMYTUPOBATh BHIBOJLI Ha OCHOBE
ATHUX PE3YJIbTATOB;

C(hOpMHUPOBAHHOCTh YMEHHN KPUTHUECKU aHAIM3UPOBATH XHUMUYECKYIO
uHDOpMaNKIO, TOJYy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CPEACTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT u 1pyrux);
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c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IEIAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, OCO3HABATH
OITACHOCTH BO3ICUCTBUS HA )KUBBIE OPTAHU3MBI ONIPEIECIIEH HBIX BEUIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHITh Ha mpuMepax CHOCOOBI YMEHBIICHHUS |
MPEIOTBPALICHUS UX BPEAHOTO BO3IEHUCTBUS HA OPTAHU3M YEIIOBEKA;

JJ1s1 00y4arommxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHWS BEILECTB U
XHMHUYECKUX SIBIICHUM;

ST CJETBIX W CHa0OBUASIIMX OOyYaromMXCsi: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XuMU4ecKux

bopmyi.
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TEMATUYECKOE INTAHUPOBAHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnsie | IpakTnueckue
NMporpaMMmbl Bcero o0pa3oBareJibHbIE
patdoThI padoTsbl
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4e CKOM XUMHUH
[Ipenmer oprannveckoi xumuu. Teopus
11 pel p Ij A 3 http://school-
. CTPOCHH A OPraHNYCCKUX COCANHCHUU A. collection.edu.ru
M. byrneposa
HUroro no pazneny 3
Paznen 2. YrieBoaopoabst
21 0 ) http://school-
: peneNbHbIEC YIIEBOJOPOIbl — ATKAHBI collection.edu.ru
59 HenpenenbHbie yrieBO0pO/Ibl: aKEHbI, 5 1 http://school-
' QJIKaIM €HbI, aJTKUHBI collection.edu.ru
http-//school-
2.3 ApoMaTHYeCKue YrIIeBOI0PO,IbI 2 collection.edu.ru
24 IIpupoaHbIe HCTOYHUKHU YIIIEBOAOPOIOB U 3 1 http-//school-
' uX nepepaboTKa collection.edu.ru
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepxanme oprannyeckue coeIuHe HUs
http-//school-
3.1 Cnuptsl. @enon 3 ;
collection.edu.ru
http://school-
3.2 Anpnerngsl. KapOOHOBBIE KUCITOTHI. 7 1 ;
collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CrnoxHbie 3¢upsb

http://school-

3.3 YIeBOEI 3 collection.edu.ru
Hroro 1o paznery 13
Pa3neu 4. A3oTcoaepxanme oOpraHnyeckue coeMHe HUsI

4.1 AMUHBI. AMUHOKUCHOTHI. bemku 3 mlm

collection.edu.ru

Hroro no paszneny 3
Paznen S. BeicokoMoJieKyJIIpHbIE cOeIUHEe HUS

5.1 ITmactmacceel. Kayayku. Bonokna 2 %u.ru
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3neJioB H TeM g poBbIe
Ne n/nt P Konrpoasusie | IlpakTnueckue (icpp )
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypcebl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHHU
Ctpoenue atoMoB. Ileprnonnueckuii 3aKoH http:/school-
1.1 u [lepronieckasi CHCTEMa XMMUYECKUX 3 collection.edu.ru
anemeHToB /1. 1. Menaeneera
19 CrpoeHnue BemecTBa. MHoroo6pasue 4 http://school-
' BEIIECTB collection.edu.ru
http:/school-
1.3 XUMHYECKHE peaKuu 6 1 1 )
collection.edu.ru
Hroro mo pazneny 13
Pa3znea 2. Heopranuueckasi Xumust
http://school-
2.1 Meraiuist 6 1 collection.edu.ru
http://school-
2.2 Hewmerannsl 9 1 1 L
collection.edu.ru
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX ) http://school-
' BEIIECTB collection.edu.ru
Hroro no pasneny 17
Pa3nea 3. Xumus M :KHU3HDL
http://school-
3.1 XuMHus ¥ KU3Hb 4

collection.edu.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Wroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» Xumus, 10 xmacc/ I'abpuensu O.C., OO1IecTBO ¢ OTpaHUY€HHOU
O0TBETCTBEHHOCTHIO «JIPODAY; AktinoHepHoe 00111ecTBO « 3 /1aTehCTBO
«IIpocaerieHuey

* Xummus, 11 kmace/ IN'abpuensa O.C., O01mecTBO ¢ OrpaHUICHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AktinoHepHoe o6111ecTBO «3/1aTenbcTBO

«IIpocBemenue»

METOAUYECKUE MATEPHUAJIBI U151 YUYUTEJIA
Xumus B popmynax. 8-11 knacc: CnpaBouHoe nocooue/ B.B. Epemun. — M:

Hpoda, 2023.

IMabpuensn O.C., bepeskun [1.H. u ap. Xumus. 11 knacc. KorTpoasHbIC 1

npoBepounble padoTsl. ['abpuensn O.C., bepeskun [1L.H. u np. M: [Ipoda 2022

NP POBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru

30



