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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUUM Ha YpOBHE CpeAHero obmiero o6pa3oBaHus
pa3zpabotana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
benepabHO 00pa30BaTEIIBLHON MPOTPAMMEI cpeTHeTo obmero oopazoBanus (DOII
COOQO), mpencraBneHHbIX B dDenepaabHOM TOCYJAPCTBEHHOM 00pPa30BaTEIHHOM
craugapre COO, c yu€rom Konuenuuu mnpenogaBaHus Y4eOHOTO IMpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX opranm3auusx Poccuiickoit  ®enepanuu,
peanu3yIonmx OCHOBHbBIE 00pa30BaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHH
«Crparerum passutusa BocnuTanus B Poccuiickon @enepanuu Ha nepuoa a0 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3paboTKe MpOorpamMMbl MO XUMHHU, K OIpPEACIICHUIO
oO1elt cTpateruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
KoHUentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMsl, PE3ylbTaTOB OOy4YeHUSI U TpeOOBaHUN K YpPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThi0 MX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTaloM peajlu3aluu  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KJIOUEBBIX I[EHHOCTEH, MPUCYIIHNX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPO/IbI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YyeJIoBeKa, a TAK¥Ke IKOJOTHUYECKA 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
U OpupoaHOM cpene. Peanusyercs xumuyeckoe 0oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeIHEro 00111eT0 00pa30BaHUsI CPECTBAMU YUEOHOTO IpeaAMETa « XUMUSD,
COJIEp’)KaHHE€ M TOCTPOCHUE KOTOPOrO OMPEACNICHbl B MPOrpaMMe MO XUMHUHU C
yaéToM crenuPuKkd HaykKu XUMHUH, €€ 3HAYCHUS B TO3HAHUM TPHUPOABI U B
MaTepUaibHOM KU3HU OOIIECTBA, a TAKXKE ¢ YYETOM OOIIUX Ieled U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CpEeIHEro OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpacT 0coOyk poiib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHON KYJIBbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAaHKE PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, B
CO3/IJaHUE€ LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAloleM MHpPE KakK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUW HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MHUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSAMU MTPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMU, XMMHUS CTalia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
Tpyda WU KHU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMIl HalpaBlieHAa Ha pEIICHHE
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO PpPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOA,
HHEPreTUYECKOM, MUIIEBON, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cootBercTBMM € OOMIMMM LEMSIMA W TPUHIUIAMH CPETHETr0 OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kimaccrl, 6a30BbI YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydaromuxcs, HEOOXOJMMYI0 MM Uil  BbIpA0OTKA  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEHNIHOIO BKJIIOUYEHHS B JKU3Hb COLMYMA, IIPOJOJDKEHUS
o0Opa30BaHMsl B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsomuMHA  npeaMera  «XUMHUS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumMus» U «OOIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAaHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OopraHu4eckol xumuu. POpMHUpPOBAaHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYCHHH
npeaMera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOroo0Opasus
BEILECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB M TEOPHUIl XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKas XuMus» cPOopMHUpOBaHa B MPOrpaMMeE IO XMMHHU Ha OCHOBE
CUCTEMHOTO TIOJX0/a K U3Y4YeHHI0 y4eOHOro wmarepuansa W 0OOyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  DPAa3BUTHEM  3HAHUW Ha  OMNpeneTEHHbIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BeIleCTBa
paccMaTpHUBAIOTCSI Ha YPOBHE KIACCUYECKOM TEOPUHU CTPOCHHUS OpPraHUYECKUX
COCIMHEHHH, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M  DIIEKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHUH BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BEIECTBaxX
JAIOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOJOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenuHeHuM. B Kypce  OpraHMyecko  XUMHMU  MOJIYYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
IPECTaBICHUS O XMMHUYECKOHN CBSI3U, KIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMUYECKOU PEAKIIUH.

[lonq HOBBIM yIJIOM 3peHus B MpeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl H3YYCHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan UM (PaKTOJIOTUYECKHME CBEJIEHHUS O BEUIECTBAX W
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi u HeopraHMYecKas
XUMHSD»  OOYyYaromMMCsl TPEJOCTaBIsSETCS] BO3MOXKHOCTH OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIETEOPETHUECKUX M METOAOJOTHYECKHX MO3HUIIHM,



riyoke TOHSATh HCTOPUYECKOE U3MEHEHHEe (QPYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00bACHSIONMEH 1 MPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUU,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XMMUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHus gomnoHsercs B Kypcax 10 u 11 kmaccoB anemeHTamu
COJIEpKaHUsl, UMEIOIIUMH KYyJIbTypOJIOTHYECKUNA W TPHUKIAJHON Xapakrep. OTH
3HAaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XMMHHM C APYTHUMH HayKaMu,
PacKphIBaIOT €€ poJib B TO3HABATEIILHON U MIPAKTUYECKOM JEATEIBHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHUS K MPOIECCY TBOPUECTBA B 001aCTH TEOPUHU
U MIPAKTUYECKUX MPHIIOKCHUN XUMHH, TOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS B
OOIIIECTBEHHO M JHUYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKU OCMBICIUBATh UH(POPMALIMIO U IPUMEHSATH €€ JIJIsl IOTOJIHEHUS 3HaHUH,
PEILICHUS MHTEIJIEKTYaJbHBIX U 9KCIIEPUMEHTAJIbHBIX UCCIIE0BATEIbCKUX 3aa4. B
LEJIOM COJIep)KaHue y4yeOHOro mnpeaMera «XUMHsD) JaHHOTO YPOBHS H3Y4YECHMS
OPUEHTUPOBAHO HA (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
UIS TIOHMMaHuA (UIOCOPCKUX HIeH, TaKUX KakK: MaTepuaIbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEUIECTB MX
COCTaBOM M CTPOCHHEM, [I03HABAEMOCTb IIPUPOIHBIX SIBICHUHN IyTEM SKCIIEPUMEHTA
U peHIeHUs TMPOTUBOPEUYH MEXAY HOBBIMH (aKkTaMd H TEOPETUUYCCKUMHU
MPEINOChUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU DKOJOTUYECKUX MpodIieM, a
TakKe MpobIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmaHe pemieHuss 3agad4  BOCHUTAHMS, pPa3BUTUS U COLMAIM3ALUU
OOyJaromuxcss TPUHATBIE TPOTPAMMONM MO XUMHH TOIXOIbl K OMPEACIICHUIO
CONEp)KaHUsI M TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHHMBEpCaJIbHBIX YUEOHBIX JEHCTBUM, HMEIOUINX 0a30BO€ 3HAUEHUE JIJIS Pa3InUHbIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs TMpo0JeM, TIOUCKa, aHaiu3a U 00paboTKu
uHOpMaIuU, HEOOXOAMMBIX I TPUOOPETCHUS] ONbITa TPAKTUYECKON U
UCCIICIOBATENLCKON JCSITEIbHOCTH, 3aHUMAOIICH BaXXHOE MECTO B TIO3HAHUU
XUMUH.

B mnpaktuke npenogaBaHMs XMMHUHM KaK Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHusI, TaK ¥ Ha YPOBHE CPEIHETO 00IIero 00pa30BaHus, MPU OMPEACIICHUN
COJIEPKATEIbHON XapaKTEpUCTUKU ILeJied M3ydeHUs NpeaMeTa HarpaBiICHHEM
MIEPBOCTENIEHHONW 3HAYUMOCTU TPAIUIIMOHHO TpU3HAETCA (HOpPMHpPOBAHHE OCHOB
XUMHYECKONH HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOMN
JIESITEIIBHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOAMYECKOW TOYKM 3PEHHsI TaKOM IOAXOI K OINPENEICHUIO LEJIeH H3yYEHMs
npeaMeTa SIBJISIeTCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHM LIENSIMU W3YYEHHUS IpEeaAMETa
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki.) sBiIsIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK BaKHEUIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYH/IaMEHTANbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHHWMAHHUE CYIIHOCTHU JOCTYITHBIX
0000111eHUI MUPOBO33PEHYECKOTO XapaKkTepa, 03HaKOMJIIEHHE C UCTOPUEH UX
pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMUYECKUX peaKLUi, HEOOXOUMBIX I IPUOOPETEHUS] YMEHUM
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKUX SBJICHUN, UMEIOLINX
MECTO B IIPUPOAE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COONIOJICHUEM  TPaBHI
0e301acHOro o0paIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, coaeprkaTesbHas XapaKTepUCTHKA 1ieJiel U 3a7ja4 U3y4CHHUs
npeaMeTa B MporpaMMe 1Mo XUMUHU YTOUYHEHA B CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTeME cpeaHero oOmiero oOpazoBanus. CerogHs B
IPEnoAaBaHUM XUMHH B OOJIbIIEH CTENEHN OTAAETCS MPEANOUTEHUE MPAKTUYECKOM
KOMIIOHEHTE CoJep>KaHusi OOyueHHus, OPUEHTHUPOBAHHOM Ha IMOATOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alluy, BJQJACIONIETO0 HE HabopoMm
3HaHWH, a (PYHKIIMOHAJIBHON TPaAaMOTHOCTBIO, TO €CTh CIHOCOOAMH U yYMEHHSIMH
AKTUBHOTO TOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEATbHOMN )XU3HU ISl PEIICHUS
NPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH M3y4YEeHUHU TpeaMeTa « XUMUsD TOMUHHUPYIOIIee 3HaYCHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

amanraius o0yJaronmxcsi K yCIOBUSIM JTWHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO TPAMOTHBIX
pellieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yaromMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAYCHHME IS PA3IUYHBIX BUJOB
NeATEeILHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaau3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOAMMBIX JIJIsl IPUOOPETEHUS OMbITA JEATEILHOCTH, KOTOPAasi 3aHUMAaET BaKHOE
MECTO B TO3HAHWU XUMHUH, a TaKXKe IJS OICHKH C TO3HIMHA JKOJIOTHYECKOU
0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MIPOLIECCOB HA OPTraHU3M
YeJIoBeKa U MPUPOTHYIO CpEay;



pa3BHUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHX
CHOCOOHOCTEM 00yYaroIMXCcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBHUH C KU3HEHHBIMU TIOTPEOHOCTSIMH, HCITOJIE30BATh
COBpPEMEHHBbIC MH()OPMAIOHHBIE TEXHOJIOTUH ISl TIOWCKA W aHaIHM3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(DOpMAIH XMMHYECKOTO COJIePIKAHNUS;

dbopMUpOBaHKE U Pa3BUTUE Y 00YYAIOIINXCS ACCOIUATUBHOTO U JIOTHIECKOTO
MBIIUICHHSI, HAOII01aTEeIPHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOESHHO
HEOOXOIMMBI, B YAaCTHOCTH, INPH IUTAHUPOBAHWH W TPOBEIACHUU XUMHUYECKOTO
IKCTICPUMECHTA,;

BOCIIUTaHHE Yy oOOydarommxcss yOexIEHHOCTH B T'yMaHUCTHYECKOU
HANpaBICHHOCTH XHMHHU, € BaXXHOH POJM B PEIICHUH TI00ATBHBIX TpoOIeM
PaIMOHAIILHOTO MPUPOIOIIOIE30BAHMSI, MTOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEeHHs TPUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHHUA K TPUPOAEC M CBOEMY 3JI0OpOBBIO, a TaKKe NPUOOPETEHHS OIIbITa
UCTIOJIB30BaHUSl TOJMYYCHHBIX 3HAHWUW JUIS TPUHSTHS TPAaMOTHBIX PEIICHHH B
CHUTYAIIHUsX, CBI3aHHBIX C XUMHYCCKIUMH SBJICHUSMHU.

B yuebHOM maHe cpemHero ooOmero oo6pa3zoBaHHsA MpeaMeT «XHUMUSD»
0a30BOro ypOBHs BXOJUT B COCTaB MpeAMETHON o0nacTtu «EcTecTBEeHHO-HAYYHbIE
PEMETHIY.

OO111ee YncI0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasoBanus, cocrapisieT 68 wacos: B 10 kiacce — 34 yaca (1 yac
B Hezenio), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnyecKoi XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIY4YEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOEHHS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHBbIE 10s10KeHUs. CTpyKTypHbIE POPMYJIbI
OpraHMYeCcKMX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBi3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o kinaccU(pUKAIMM OpraHMYecKkux BemecTB. HomeHknaTypa
OpraHUYECKUX COEIMHEHUN (CUCTEMAaTU4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBPALCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3aMi OpraHMYECKHUX BEIIECTB U MaTepHUaIaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OPraHUYECKHX BELIECTB, HAOJIOJIEHWE W OIHUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuH (IUIaBJIeHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u 3TaH —
NPOCTEUIINE TPEICTABUTENIN aJIKaHOB: (DU3MYECKME U XHMHYECKHE CBOWMCTBA
(peakuu 3aMelIeHUs] W TOpPEHHUA), HAXO0XKACHHE B MPHUPOJAE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
NPOCTEUIINE TPEICTABUTENN aAJIKEHOB: (DU3MYECKME U XHUMHYECKHE CBOWMCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATAlUUU, OKUCIEHUS H
MOJIMMEPHU3AIINH ), TOTYYEHUE U PUMEHEHHE.

Anxaguensl: OyranueH-1,3 u MermwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUNA psij. ALIEeTUIICH
— TpPOCTEHIINNA TNPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKLUU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THApATALIH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, (pu3HUECKHE€ U XUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBAHHUS U HUTPOBAHUS), MOJTYYEHUE U NIPUMEHEHUE. 101yo:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUL), NOyYeHue u npumeHerue. TOKCHYHOCTb apEHOB.



['eneTnueckasi CBA3b MEXIY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IUYHBIM
KJIaCCaM.

[IpupoaHbie MCTOYHUKH YTiAeBOAOPONOB. [IpuponHbIii Ta3 W MOMyTHBIC
HedTanble Ta3pl. HedhTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTAIUTHYECKHil), mupoym3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJIb U MPOAYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTANIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W HMX MPEBpPAILCHUN:
O3HAaKOMJIEHUE C 00pa3llaMu MJIACTMACC, Kay9yKOB U PE3UHbI, KoJuteKiuu « Hed oy
U «YTOJIb», MOJCIMPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB M TaIOT€HOTPON3BOIHBIX,
POBEJICHUE MPAKTUIECKON PabOThI: OTyYEHUE STUJICHA U U3YUYEHHE €T0 CBOWCTB.

Pacuérnrie 3agaun.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakuuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM NMPOAYKTA PEAKLIHH I10 MU3BECTHBIM MACCE,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenbHple ONHOATOMHBIE CHUPTBHL. MeETaHOI U ATAHOJ: CTPOCHHE,
buznueckue M XUMHUYECKHE CBOMCTBA (peakiMM C AaKTUBHBIMU METaJIaMU,
raJlor€HOBOJIOPOJIaMU, TOPEHUE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbl€  CHHUPTHL. DTUJICHIJIUKOIbL W  TJULEPHUH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOAaTOMHBbIE CIUPTHI). JleiicTBue Ha
Opra’u3M 4esoBeka. [ [puMenenne rimiepuHa U 3TUICHTJIMKOJIS.

®deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunoctsh (henona. [Ipumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUETAIBACTUA: CTPOECHHUE,
dbuznyeckrue U XMMUYECKHE CBOMCTBA (peaklMH OKHCJICHHUS M BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIIMH), TOJyUYCHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAS M YKCYCHAs
KHUCIIOTBI: CTpOCHHE, (PU3NIECKHUE U XMMHUUYECKHE CBOWMCTBA (CBOMCTBA, OOIHE /IS
KJIacca KUCIIOT, PeaKIns dTepu(pUKaINN ), TIOJydeHne 1 mpuMeHeHue. CTeapuHoBas
Y OJICMHOBAs KUCTIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX KHCIIOT. MbLTa Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JeHCTBUE.

Cnoxuble 2¢GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. ['maposnus
cinoxHBIX ¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornaeckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, Kiaccupukanmus — yriaeBogoB  (MOHO-, AU- H
noyiucaxapubl). ['r0ko3a — NpocTEeHINi MOHOCAXapua: OCOOEHHOCTU CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBHUE C THUIPOKCUIIOM
memu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBICHME,
Opo’keHue TIIOKO3bl), HAX0XKJICHUE B IPUPOJIE, MPUMEHEHHUE, OMOIOTUYECKas POJIb.
®dotocunre3. PpyKTO3a KaK U30MEP TITIOKO3bI.

Kpaxman u nemnono3a kKak npupojiHbie noiaumepsl. CTpoeHue Kpaxmana u
HeJUTioa036l.  Du3nyecKkne W XUMHUYECKHE CBOMCTBa Kpaxmana (TUIpous,
KaueCTBEHHAsI PEAKIIMs C HOJIOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX MPEBpPAILCHUM:
poBeJcHUE, HAOMIOJICHUE WU OIMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIHPTOB, KAYECTBEHHBbIC PEaKIUU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TAaHOJA
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKucIeHNE aMMHAYHBIM PACTBOPOM OKCHA
cepedpa(l) m ruapoxcumom wmeau(ll), B3aumojaelcTBUEe Kpaxmajaa C HOJIOM),
MPOBEJICHUE MPAKTUIECKON PabOTHI: CBOMCTBA PAaCTBOPa YKCYCHON KHUCIIOTHI.

Pacuérnrie 3amaumn.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO MU3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN).

A3oTconepikale OpraHi4eckKie CoOeTMHEHUSI.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coequHeHust. dusznyeckue u
XUMUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha TMpUMEpe TiuiMHa). buonormdeckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coeanHenus. [lepBuuHas,
BTOpPMYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIsl, KAYeCTBEHHbIC peaKliy Ha OeJKH.

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MPEBpaICHUMN:
HAOJIOZICHUE U OTHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypallys OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMo1eKyIsIpHBIE COeTUHEHHUS

OCHOBHBIC TMOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHCHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTMMEPU3AIUHU, CPEIHSIST MOJICKYJISIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUNA —
MOJIMMEPHU3AIIHS Y TIOJTUKOHACHCAITHSI.

DKCTepUMEHTAIbHBIE METOJbl HM3yUeHHUs BEIIECTB W WX MPEBpaIlCHUM:
O3HAKOMIJIEHUE C 00pa3liaMH MPUPOIHBIX M MUCKYCCTBEHHBIX BOJIOKOH, MJIacTMace,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH MPU U3YYEHUN OPraHUYECKOW XMMUU B
10 kyacce OCyHIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAay4YHBIX MOHSTUH, TaK U MOHATHW, SBIIONIUXCS CUCTEMHBIMHU ISl OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiIacCuPUKalus, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJECITUPOBAHUE.

@usuka: MaTepus, DOHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSHHE
BEIECTBA, (PU3MUYECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMUECKM aKTHUBHbIE BellecTBa (O€NIKH, YTIeBOABI, >KHPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHOonmorus: NHUILIEBbIE NPOAYKTHI, OCHOBBI pAallMOHAJIBHOIO MUTaHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPenapaThl, MaTEpUaIbl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernueckre 0CHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. ATOM. fnpo aroma, HW30TONBI. DJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusi 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIEKTPOHHASL KOH(PUTypaLHsi aTOMOB.

[lepnoanueckuii 3akoH u lleprnonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CBs3b NEPUOJNYECKOrO 3akoHa W llepmoamdeckoil CHCTEMBI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XHMMHYECKUX D3JIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB MO TPYNIaM U MEPHOJIaM.
3HaYeHUe NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3U
(KOBaJICHTHAsl HEMOJISIpHAsi W MOJSpHAs, MOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOM XHMHYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akuentopHsiil). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IoOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHMs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAIMYECKUX PEIETOK. 3aBUCHUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.



[TonsiTue o nucnepcHbIX cucteMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTnueckass CBs3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTMYHBIM KJIacCaM.

Xumudeckas — peaknus. Knmaccudukamuwss XMMHUYECKHX — pEaKIuidi B
HEOPTaHUYECKOM M OPraHWYECKON XHMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUHU [P XUMUYECKUX PEaKIUAX.

CKOpOoCTh peakiiuu, e€ 3aBUCMMOCTh OT pazNuyHbIX (pakTopoB. OOpaTumMbie
peakuuu. XuMHYECKoe paBHOBecHe. DMakTopbl, BIHSIOMIME HA COCTOSIHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onextponutnyeckas aucconuanus. CuibHbIe U cliadbie a5ekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, LIEJIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILLICHHI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3yeMeHtoB JI. .
MenpeneeBay, U3yuyeHHE MOJEIEH KPUCTAUNIMUECKUX PEHIETOK, HAOIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIU3AaTOPA, OMPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TTOMOIIIBI0 YHUBEPCATLHOTO UHINKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHue pa3andHbiX (aKTOPOB HA CKOPOCTh XMMHYECKOM
pEaKIumn».

Pacuérnrie 3agaun.

Pacuétel 10 ypaBHEHUSM XUMHYECKHUX peaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOJIB30BAHUEM MTOHATHUS «MACCOBASI 10T
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilosoxxenne HemetayuioB B Ilepuomudeckodt  cucreme
xuMuueckux saeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUJIOTPOIHUS HEMETaUIoB (Ha MpUMEpe
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O0mne gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSIl HAMIPSIKEHU METAIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWINIMX META/UIOB (HATpPUH, Kalaui, KalbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, 5KEJI€30, ME/b) U UX COCTMHECHUIA.

OO6mue crmocoObl MoJyYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BELIECTB W UX MPEBPAILCHUI:
W3Y4YCHUE KOJUICKINH «MeTauibl M CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/a4, HaAOJIOJIEHUE W OIUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THJIPOKCHUIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuétpl mMaccel BellecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEECT NMPUMECH.

X¥MHUS U )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYECKOM, SHEPTreTUUECKON U IHUIICBOM
0€30MacHOCTH, Pa3BUTHUM MEIUIUHBL. [IOHATHE O HAy4HBIX METOJaXx ITO3HAHUS
BEIIECCTB U XUMUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO
MOJYYECHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTe€pHajbl, KpacKh, CTEKIO, KepaMHKa,
MaTepuaibl U SJICKTPOHUKH, HAHOMATEPHUAJIbI, OPTAaHUYECKUE W MHUHEPAIbHbIC
ynoOpeHus.

XuMHST U 3J0pOBbE YEJIOBEKAa: MNPaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuUiia 6€30MacHOT0 UCIIOIb30BaHUS MTPENnapaToB OBITOBON XUMUU B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpPU  HM3yYCHHH OOIIeH U
HEOpPraHu4ecKorM xuMuu B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaAHUE KaK
OOITUX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK U TTOHSATUH, SBIISIOMIUXCS CHCTEMHBIMU
JUISL OTJEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4YHBINM (PakT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccupukanus, MNEePUOJUIHOCTb, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPECHUE, SBJICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aToM, SJIEKTPOH, MPOTOH, HEMTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEJIWYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTb.



buonorus: kieTka, oOpraHu3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHonorus: XuMUYecKasi NPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIICHHOCTh,  (DapMaleBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX TMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUaJOB,
AJIEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
OOyJarOIIMMHUCS TPOTpaMM CpemHero ooOmero oOpa3oBaHusi (JTMYHOCTHBIM,
METanpeMETHBIM M IpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOM  Juis
pa3pabOTKU MJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpaMM CpPEIHErO OOLIETo
00pa30BaHUsI SBJISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBHUM C CHUCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHusl BbIJIEICHBI CIIEIYIOIINE COCTABIISIOIUE:

OCO3HaHUE OOYYAIOUUMUCS POCCUMCKOW TIpaKAAHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEAEIICHUIO;

HaJIM4KM€ MOTUBALIUU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIECHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPHUCYIIUMU LIEJIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMUs;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHUs» JOCTUTAIOTCAd B
€IMHCTBE Y4YeOHOM U BOCHUTATENIbHOM JESITENIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIECHHOCTSMH
U HJealaMHd POCCHUICKOro Tpa)KAaHCKOro oOLIecTBa, MPUHATHIMH B OOLIECTBE
HOPMAaMH U ITpaBUJIaMU MOBEJCHUS, CIIOCOOCTBYIOIIMMHU MPOLIECCAM CAMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH OOYYAIOIINXCS.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHMS MpeaMera «XUMHUS» OTPaKaroT
c(OPMUPOBAHHOCTH ONbITa TO3HABATENILHOM M MPaKTUUYECKOW JAESITeNbHOCTU
oOy4Yarommxcs Mo peaju3alyy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U ITPaBOMNOPSIAKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATENHHOCTU MPU CO3TAHUH yUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 33/a4, BBINOJIHEHUN XUMHYECKHUX
DKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMaTh M TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3€E PA3JIMYHbBIX BUJIOB YU€OHOH J1€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY UM HAay4YHOMY HAaCIEIUIO
OTEYECTBEHHOW XUMUHU;

YBaXEHUS K NPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTHYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHUS HAYKH €CThb pPE3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX OKCHEPHUMEHTAIBbHBIX  IOHCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IIPAKTHKOB,;

MHTEpPECA U ITI03HABATEIIBHBIX MOTUBOB B ITOJIYYEHUU U IIOCIEAYIOIIEM aHAIN3e
UH(pOpMAIUK O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBBSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TMpaBwi 0€30MacHOTO OOpallleHUsi C BeEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIIBHOCTH;

NOHUMAHUSl LEHHOCTH NpaBWil WHAMBUAYAJbHOTO UM  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrUX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTUE€ B PEHIEHUU MPAKTUYECKHX 3a7ad
COI[MAJIbHOM HAIMPABICHHOCTH (B paMKax CBOEIro Kjacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY M3YUYEHMIO MPOoQeccuil pa3iuyHOro poja, B TOM
YHUCJI€ Ha OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPyHAy, JIOIAM TpyZa U pe3yjpTaTaM TPYJOBOH JIESATEINbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaJIbHON TPacKTOPUU
oOpa3oBaHus, Oyaymied Mpopeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
NOTpeOHOCTEN 0011IEeCTBa;

6) 9K0JI0THYECKOT0 BOCTIMTAHMS:

HKOJIOTUYECKU 1I€JIECO00PA3HOTO OTHOLIEHUS K MPHUPOJAE, KAaK HCTOYHHUKY
CYILIECTBOBAaHMS KU3HU HA 3€MIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOjieM, BIUSHUSA
HKOHOMHYECKHUX ITPOLIECCOB HA COCTOSIHUE MMPUPOJTHOM U COLMAIBHOU CpEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAaHUS JIOCTHKEHUN XUMHUHM IS
pELIeHHs] BOIPOCOB PAllMOHAIBHOTO MPUPOIONOJIb30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUM, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE
NOCJIEICTBUS NIPEANPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATh UX;

HAJIM4YMsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIbITa NS TENbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOU
IPAaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO TPOTHUBOCTOATH HUACOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILLIECTBEHHON MIPAKTUKH;

NOHMMaHUs cCleUM(UKH XUMUU KaK HayKH, OCO3HaHMs €€ poiu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JAaHUM LEIOCTHOTO
IpeJCTaBICHUs 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IMPUPOJIbI U YEJOBEKa, B
NMO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUH NPOoOJeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOU
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTH U BaXKHOW POJIM B CO3/IaHUN
HOBOM 0a3bl MaTepUalbHOM KYyJbTYpbl, PELIEHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUs YEJIOBEUECTBA — CHIPHEBOM, JHEPIeTUYECKOM, NMUILEBOU U

AKOJIOTUYECKON O€30MaCHOCTH, B PA3BUTHH MEAUIMHBI, 0OECIICUEHUH YCIOBUN
YCIIEIIHOTO TPYZa U 3KOJOTUYECKH KOM(DOPTHOM KU3ZHU KaXI0T0 UjeHa oOLIeCTBa;
€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: IIOHUMAaHHsS CYLUIHOCTH METOJ0B
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
[OJTy4yaeMble 3HaHUs JJIs aHAJIM3a U OOBSACHEHUS SBJICHUM OKPYXaloLIero Mupa u



IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBAHHbIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJb30BaTh XWMHUYECKHUE 3HAHUS JUIA
peleHust Ipo6ieM B peajbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM ACSITENbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccrHoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble IS (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKaIoIINe
[EJOCTHOCTh HAyYHOM KapTUHBI MHpa M chenuduKy METOJO0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, IHEPTHs, SIBICHHUE,
MpoIecc, CUCTeMa, HayYHBIN (DaKT, MPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCICAOBAHNE, HAOTIOACHUE, H3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBUs (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,
pEryIsSTUBHBIE), 0OecrieunBarolue GopMupoBaHre QYHKIIMOHATLHONTPAMOTHOCTH
U COIMAIBHON KOMITETCHIIMH 00YYarONuXCs;

CIIOCOOHOCTH oOyyJarommxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B TIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MertamnpenMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJIATHUBHBIMH
JIEUCTBUSIMU.

OBaaneHue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCcMaTpyBaTh;

OTIpPENENITh LETu JeATEIbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTHKECHHUSI, COOTHOCUTD PE3YJIbTATHI IESITEIbHOCTH C MIOCTABJICHHBIMU TICIISIMH;

UCITI0JIb30BATh MIPU OCBOCHUHU 3HAHUI MPUEMBI JTOTUYECKOTO MBIILICHUS —
BBIJICNISITh XAPAKTEPHbIE MPU3HAKU TMOHSATUNA M yCTaHABIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUU s KIACCU(PUKALUU BEUIECTB MU
XUMHUYECKUX PEAKIIUi;

yCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3Y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pPACCYKJIEHUA (MHAYKTHBHBIE, JEIyKTUBHBIC, IO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJINPOBATh BHIBOJBI U 3aKIIOUCHMS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIIbHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUYecKas (hopMyJia, ypaBHEHUE XUMUYECKON PEaKINU
— IpU pElICHWH y4eOHBIX MO3HABATENBbHBIX M MPAKTHUUECKHUX 3a]ad, MPUMEHSThH
Ha3BaHHbIE MOJIEJIbHBIEC MPEICTABICHUS U BBISIBICHUS XAPAKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

(bOopMyIMpPOBATH LIEJIM U 3a/1a4M UCCIIETOBAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATENIbHO C(OPMYJIHPOBAHHBIE BONPOCHl B KAayeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJECTh HABBIKAMU CAMOCTOSATEJIBHOTO IUIAHWPOBAHUS W IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHs HAaOMIOJaTh 32 XOJO0M
Ipolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
0000IIEHNS U BBIBOAbI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEI0BaHN,
COCTaBJISITh 0OOCHOBAaHHBIN OTUYET O MPOJIeTaHHOUN padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B
MO3HAHUS.

3) pa6ora ¢ uHpopmaueii:

OpUEHTUPOBAThCS B PA3MYHBIX MCTOYHMKAX HHPopMauuu (Hay4dHO-
NoMmyJisipHasi JIMTepaTypa XUMHUYECKOIO COJEep)KaHMs, CIpPaBOYHbIE TOCOOUS,
pecypebl HTepHeTa), aHAIM3UPOBATh UH(POPMALIMIO PA3IUYHbIX BUIOB U (hopm
IIPEICTABIICHUS], KPUTUUECKU OLIEHUBATh €€ JIOCTOBEPHOCTh HHENPOTUBOPEYHBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOIbI MPU MOUCKE U
orbope wuHpOpMalUMK, HEOOXOAUMOW [JIsi BBIMNOJHEHHWS Y4YeOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuOOpeTaTh OIBIT MCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3JIMIHBIX IIONCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMYy  TpeaCTaBICHUS
uHpopMaruu (cxemsl, rpadyKu, TMarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHE);

WCITOJIb30BATh HAYYHBIN SI3BIK B KAYECTBE CPEICTBA IIPH PaO0TE C XUMHUUIECKOU
uH(popMaIuei: MPUMEHITh MEXIpEAMETHbIC ((PU3NYECKne M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISIHOCTH.

OgyaseHue yHUBePCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHHW, BBICKa3bIBaTh  HUACH, (HOPMYJUpPOBaTH CBOM  NPEIJIOKCHHS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TpE3eHTalMell pe3yJbTaTOB MO3HABATEIHHON IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BHITIOJHEHUU
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKONW pabOoThl MO HMCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3alui y4eOHOTro MPOoeKTa U (POPMYIHPOBATH BHIBOJIBI
M0 pe3yybTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MYTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXKICHUSI 1 00MEHA MHCHHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJIATUBHBIMHU JAeHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO TO3HABATEIHHYIO
JeSITENIbHOCTD, OMpeensss e€ Iend W 3aJadd, KOHTPOJIMPOBATH W TIO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATHh MpeAjiaraéMblii adropuT™M JEHCTBUNA NpH
BBITIOJIHEHUM YYEOHBIX W HCCIEIOBATENIbCKUX 3aJlad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IMOJIy4YeHHS HOBBIX 3HAHHUHM O
BCIIECTBAX M XUMHUYCCKHUX PEAKIIHSIX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHHM O XHMMHUYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOUM KAPTUHBI MUPA, POJIU XMMUU B TO3HAHUU SBJICHUI IPUPOIbI,



B (OpMHpOBAaHMM MBILUIEHUS M KYyJbTYpbl JIMYHOCTH, €€ (YyHKIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIEHUsI MPAKTUYECKUX 3a7a4 U 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO U IPUPOTHON CpEIE;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS (XMMHUYECKUH O3JIEMEHT, aToM, JJIEKTPOHHAS
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BépHyTas U COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJIIpHBINA 00bEM, YTIIEPOIHBIN CKeJeT, (yHKIIMOHAIbHAs TPpyIa, paJnKal,
U30MEpUsl, H30MEPBI, TOMOJIOTHUECKH PsiJl, TOMOJIOTH, YTJIE€BOIOPOIbI, KUCIOPO U
a30TCOJEpXKAIIUE COCIWHEHHs, MOHOMEp, IIOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUUM U 3aKOHBI (TE€OpUsl CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHs MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXalllue B OCHOBE IOHUMAHUSA TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBIABISITH XapaKTEpPHbIE MPU3HAKU TMOHATHMA,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMHMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUA OPraHUYECKUX COCIMHEHHIA;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XWMUYECKYI0 CHUMBOJUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XMMHMUYECKHUX  PEaKIH,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB JUIsl WIUTIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIIEKHOCTh H3YUYECHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOCHHUIO K ONpPEAEIEHHOMY
KJIacCy/Tpynmne CoelIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHBOAWUTH TPHUBHAIBHBIC
Ha3BaHUS OTACIIbHBIX OPraHWYECKHMX BEIIECTB (ITWUJIEH, NPOIWJIEH, AlETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHH, (EeHOJ, (opMalbIerui, aleTaablerul], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCTIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBASI KUCIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHSI ONPENECISATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYECKUX COECIUHEHUSX (OJMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSITHh TMOJOXKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. byTtnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABAa U CTPOCHUS; 3aKOH COXPAHEHHsI MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUIN XapaKTepU30BaATh COCTAB, CTPOEHUE, (pru3nyeckue
U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEACTABUTENIEH pPA3JIUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMUJIEH, alleTuieH, Oytaauen-1,3,
MeTmiOyTaaueH-1,3, 6eH3011, METaHOI, TAHOJ, STUJICHIJIMKOIb, TIUIEPUH, PEHOT,
aleTaNbAeTU, MypaBbUHasl U YKCYCHAsI KUCIJIOTHI, TJII0KO03a, KpaxMmal, [eJUIi0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBSA3b MEXKIYy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHA C HCHOJb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIJIEBOJOPOAHOTO
ChIpbs (He()Th, TPUPOAHBIN ra3, yroyb), CIOCOObI UX MepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE POAYKTOB IIepepaboTKy;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCICHUS 10 XUMHYECKUM
yYpaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WM IPOAYKTa
peakLuu 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEILIECTB
WJIM IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJAETh CUCTEMOU 3HAaHUN 00 OCHOBHBIXMETO IaX
HAay4YHOI'O II03HAHMS, MWCHOJB3YEMBIX B XUMHUU IIPU HU3YYCHUM BEUIECTB U
XUMHUYECKUX SIBJICHUH (HaO0eHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XHWMHUYECKHE 3HAHUSA [UIsl MPUHATHS pEIIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX, CBA3aHHBIX C BEUIECTBAMU M HX
PUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUila MOJb30BaHUS XUMUYECKON
MOCYJIO W J1TabOpaTOpHBIM O00OPYTOBaHMEM, a Tak)Ke MpaBuia OOpalleHus ¢
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLUHMSIMHU IO BBINOJIHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATh XUMHYECKUH
HKCIIEPUMEHT (IIPEBPALLECHHS] OPTAaHUYECKUX BEIIECTB IPU HArpEeBaHUU, MOJy4YEHHE
ATWJIEHA U U3YYEHHE €r0 CBOKCTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEILECTB,
JeHaTypanus OeJIKOB MPU HArPEBaHUH, LIBETHBIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKU O€30MACHOCTH MpHU OOpalIEeHUH C BEIIECTBAMHU U
7a00paTOpHBIM ~ 00OPYJOBaHMEM, NPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUA MU
(bopMyIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MaccOBOM
uHdopmaruu, IHTEpHET 1 ApyTHX);

cOPMUPOBAHHOCTh ~ yYMEHHMH  COONIOAATh  MpaBUiia  AKOJOTHYECKU
[eJIeCO00pa3HOro0 TMOBEACHUA B OBITY M TPYIAOBOH JAEATEIBHOCTH B LEJSAX
COXpaHEHUsI CBOETO 3/I0POBBS U OKPY’KAIOIIEH NPUPOIHOM Cpeibl, 0CO3HABAThH



OMAaCHOCTh BO3JICWCTBHSA HA JKHUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIUICHUS U TPEIOTBPALLECHUS UX BPEAHOTO BO3ICHMCTBUS HA OPraHU3MUEIIOBEKA;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHHS BEILECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHUS Kypca «OOImass W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBIsIOIIEH
€CTECTBECHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SBJICHUUN PUPO/IBI,
B (OpPMUPOBAHUMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPAKTUUECKUX 3a/1a4 U IKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(koBaJIeHTHAas, MOHHAsI, METAJUTUYECKAsl, BOJIOPOIHAS ), KPUCTAIIMYECKAsT peIIETKa,
TUNBl XUMHYECKMX  pPEaKIUW, pPaCTBOP, JJEKTPOJIUTBI,  HE3JEKTPOJIUTHI,
ANEKTPOJUTUYECKAS JUCCOLMAIMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUUYECKON peakiuu, XHMHYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AuccouUanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPAaHEHHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUS M MPEBPALICHUS YHEPIUU
IpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HhaKTOJIOTHUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUHN U 0€30MacHOM MCIOJIb30BAaHUN BAKHEHIIINX HEOPTAaHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISABISITH XapaKTEpPHbIC MPU3HAKU TTOHATHIA,
YCTaHaBIIMBAaTh WX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOLIME MOHATUS HPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIsi
cocTaByieHUsI (POpMyJl BELIECTB M YpPaBHEHUNW XMMHUYECKUX PEaKILUid,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuagbHble Ha3BaHUSI OTACIbHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIIEHASI U3BECTh, MUTHEBAs CO/IA, MUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN ONPEACIISATh BAJICHTHOCTh U CTETICHh OKWCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJINYECKas), XapakTep Cpelbl B BOAHBIX PaCTBOpaX HEOPTraHUYECKUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHA/JIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO MX COCTABY K OINpPEAEIEHHOMY KJacCy/TpyIine
COEJIMHEHUM (TMPOCTHIC BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEepHBIEC TUAPOKCU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBATh CMBICI MEPUOINUECKOro 3aKoHa /.
W. MenaeneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

chOPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX J3JieMeHTOB 1-4 mnepuonoB Ilepuomnyeckoit CUCTEMBI
xumuaeckux syeMeHToB J[. WM. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, KIHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCJUHEHHUM MO MepuojiaM U
rpynmam [lepuoandeckon cucrembl XumMuiyeckux 3seMeHToB /1. 1. Menaeneena;

chOpMHPOBAHHOCT, YMEHUN  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TEHETHYECKOW CBSA3M MEXKAY HEOPTraHUYEeCKUMU
BEILIECTBAMH C TOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATH XUMUUYECKUE PEAKIMH TIO0
pPa3IMUHBIM TpPU3HAKaM (YUCIYy M COCTaBy PEAarupyrolux BEUIECTB, TEILIOBOMY
addexTy peakinu, U3MEHEHHUIO CTENECHEH OKHUCICHHUS AJIEMEHTOB, 00paTUMOCTH
peaKkIMK, YYaCTUIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTAaBJISTh YPABHEHHSI PEAKIHA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKINU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJAUTH PEAKIUH, IOJTBEPKIAIOIINE
KaueCTBEHHBI COCTAB pPa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX
BEILIECTB;



chOPMHPOBAHHOCTh ~YMEHUH  pPAaCKpbIBATh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA TMOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUSI XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuui Jle [latensbe);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBINIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTaBICHUNA 00 OOMIMX HAyYHBIX MPHUHIMIAX H
HKOJIOTHYECKUX MPOOIEMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCT, YMEHUN MPOBOJUTH BBIYMCIICHHS C HCIOJb30BaHUEM
MOHSITHS «MAacCOBasi J10JIsI BEIIECTBA B PAaCTBOPE», 00BEMHBIX OTHOIICHHM ra30B MpU
XUMHUYECKUX PEaKIUsIX, MAcChl BEIIECTBA WM O0OBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B pEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM M J1TabopaTOpHBIM O0OPYJOBAaHMEM, a Tak)Ke MpaBuia OOpalleHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHUH TUIAHUPOBATH W BBIMOJTHATH XUMHUYCCKUN
AKCHEPUMEHT (pa3yIoKEHHE MEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTaIM3aTOpA,
ONpPENENIEHUE CpEIbl PpPacTBOPOB BEUIECTB C IOMOINBI  YHMBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKInH,
peakuuy HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKUUu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaMm «Metaey U «Hemeramib») B COOTBETCTBHM C TpaBUJIAMHU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM,
NPEACTaBIATh PE3YNbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (OopMe 3amucu
YpaBHEHHI COOTBETCTBYIOLIMX PEAKLMA U POPMYIMPOBATH BHIBOJIbI HA OCHOBE 3THUX
pE3yNbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MaccOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBuja  IKOJOTUYECKHU
1e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JEATEIIBHOCTH B IEIAX
COXpaHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPHUPOJHON CpeAbl, OCO3HABATH
OIMACHOCTb BO3/ICMCTBUS HA KUBbIE OPraHU3MBbl ONPEIEIEHHBIX BEIECTB, TIOHUMAs



cmbicn mokasarens [1JIK, moscHsATh Ha npuMepax CcrnocoObl yMEHBIICHUS H
IIPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHUS Ha OpTraHU3M YeJIOBEKa;

U OOYYaIOIIMXCSl C OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbS: YMCHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIICCTB U
XUMHYCCKHUX SBJICHHIA;

JUI  CHETBIX H CIA0OBUASIINX OOYYAIOIIUXCS: YMEHHE HCIIOJb30BaTh
penbeHO-TOUCUHYIO cCUCTeMy oOo3HaueHui JI. Bpains mis 3amucu XMMHUYeCKuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acoB JIeKTPOHH CrucoK UTOTOBBIX Crnoco6
bIe IIJIaHUPYEMBIX OLCHKHN
Ne/ HaumeHnoBanue pasieios u K Mpaktnuec | (uuppoBbie) | PCE3YIPTATOBC UTOTOBLIX
e I/n OHTPOJbHbIE
TeM NPOrpaMMbl Bcero P KHe obpazopares | J < A3AHUCMHX fIaiApyem
padoThI (hopMHPOBaHHUS BIX
padoThI bHbIC
pe3yJbTaTo
pecypcsbl 5
Pa3nen 1. TeopeTnyeckue OCHOBbI OPraHUYeCKOH XUMHUH
BJIAJICHUE CUCTEMOM YcrHbliit
XUMHYECKNX 3HAHHH, OIIpocC,
KOTOpasi BKJIIOYAECT: TEPMUHOJI
OCHOBOTOJIAraro1me oruyec
TTOHSTHS KU
(XuMuYecKuit JTUKTaHT
3JIEMEHT, aTOM,
. bubnuoteka AIIEKTPOHHAS
[IpeameT opraHuecKoil XUMHUH.
[HOK 000J104YKa aToma,

11 Teopus cTtpoeHus
' OpPraHMYECKUX COECIUHEHUN A.

M. byrieposa

https://m.edso
0.ru/7f413hb3
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MOJIEKYJIa,
BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIHHO
CTh, XUMHYECKas
CBSI3b, CTPYKTYpHas
bopmyna
(pa3zBépHyTas u
COKpaIi€HHas ), MOJib,
MOJISIpHAsl Macca,
MOJIIPHBINA 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJHBIN CKEJET,
(GyHKIIMOHATTBHAS
rpyIIa, pajuKan,
M30MEpHsl, U30MEPHI,
TOMOJIOTUYECKUH P,
TOMOJIOTH,
YTJIEBOJIOPOBL,
KHCIIOPOJ U
a30Tco/epKallue
COEIMHEHMUS,
MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI
€ COeIMHEHHUS);
TEOPHUH U 3aKOHBI
(Teopus cTpoeHus
OpraHUYEeCKUX
Beniects A. M.
byrneposa, 3akoH
COXpaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK
XUMUU;
MHUPOBO33PEHUECKUE
3HaHUS, JIeKAIUE B
OCHOBE ITOHUMAaHHMS
MPUIUHHOCTH U
CUCTEMHOCTH
XUMUYECKUX SIBJICHUH,




(dhakTOJIOTHUECKHE
CBEJICHHUS O
CBOICTBaxX, COCTaBe,
MOJTy4CHUU U
0e3o0macHomM
UCIOJIb30BaHUU
BOKHEHIITUX
OpPraHUYECKUX
BEIIECTB B OBITY U
YcTHBI onpoc,
TEPMHUHOJIOTHYEC KUU
JTUKTaHT

MPaKTUYECKOU
JIESITSIIBHOCTH
YeloBeKa
Hroro no pazneny
Pa3nen 2. YrieBogopoabl
c(hOpMHPOBAHHOCTD YcrHbii
YMEHUH o1poc,
yCTaHaBIIMBATh TEPMHUHOT
MIPUHAIIEKHOCTD oruyec
bubnnoreka .
OK M3Y4YEHHBIX KU
[TpenenbHbBIE YIIEBOAOPOIBI — i OpPraHUYECKUX JTUKTAHT

2.1

AJIKaHbI

https://m.edso
0.ru/7f413b3

8

BEIIECTB 10 MX
COCTaBY M CTPOCHUIO K
OIPENECIIEHHOMY
KJIaccy/rpytmre
COETMHEHUN
(YyrieBooposl,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

KHUCJIOPOJ U
azoTcoJepxKanme
COCIMHCHHUS,
BBICOKOMOJIEKYJISIPHBI
€ COCJIMHEHHS),
JaBaTh UM Ha3BaHMS
II0 CUCTEMAaTHYSCKOM
HOMEHKJIaType
(IUPAC), a Taxxe
MIPUBOAUTH
TpUBHUAJILHbBIC
Ha3BaHUS OTACIHHBIX

2.2

HereI[eJ'ILHHe YriIeBOAOPOAbI:
AJIKCHBI, AJIKaJUCHBI, AJIKHMHBbI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

OpraHUYECKUX

c(OPMHUPOBAHHOCTh Vel
yYMEHUH o1poc,
YCTaHaBIIMBATh TEPMHUHOJI
IIPUHAUIEKHOCTD oru4ec
H3y4YECHHBIX KU
OpraHUYEeCKUX JUKTaHT

BEILIECTB 10 UX
COCTaBY U CTPOCHHUIO K
ONPEACIEHHOMY
KJIacCcy/Tpymme
COCAMHEHUI
(YyrneBonoposl,
KHUCJIOPOJI U
a30TcoepKaline
COCTMHCHMS,
BBICOKOMOJIEKYIISIPHBI
€ COEJIMHEHNUS),



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

JlaBaTh UM Ha3BaHUS
II0 CUCTEMAaTHYSCKOM
HOMEHKJIAType
(IUPAC), a Takxke
MIPUBOUTH
TPUBHAIILHBIE
Ha3BaHMS OTAEIbHBIX
OpraHUYECKUX
BEIECTB (ITUJICH,
MIPOTMIICH, alleTHJICH,
STUJICHTIIUKOJIb,
rIUIepuH, (HeHo,
dbopmaibierus,
areTaabIeru,
MypaBbUHas KHCIIOTA,
YKCYCHasl KHCIIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBAs KHUCJIOTA,
TII0K03a, PpyKTO3a,
Kpaxma, eJUTI0J103a,

20007050
c(hOpMHUPOBAHHOCTH YcrHbii
YMEHUH o1poc,
bubnmorteka XapaKTepU30BaTh TEPMHUHOJ
HOK COCTaB, CTPOCHHUE, oruvec
2.3 ApomaThyecKkue yriieBo10pOo ikl https://m.edso | ¢u3nueckue u KHUH
0.ru/7f413b3 XUMHAYECKHAE CBOMCTBA | JUKTAHT

8

THTTAIHBIX
MpeACTaBUTENEH
Pa3IMYHBIX KJIACCOB



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpPraHUYECKUX
BEILIECTB (METaH, 3TaH,
STHJICH, TIPOTTHJICH,
aleTuiIeH, OyTajueH -
1,3, meTmnOyTaaueH-
1,3, OeH30I1, METAHOII,
3TaHOJI,
STHJICHTJIUKOJIb,
TIIALEpHH, QEHOJT,
areTaabIeTu/I,
MypaBbHHAS U
YKCYCHasl KUCIIOTBI,
TIII0K03a, KpaxMall,
LIEJUTION03A,
aAMHHOYKCYCHast
KHCJIOTA),
HJLTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b
MEXKy HUMH
YpaBHEHHUSIMU
COOTBETCTBYIOIIHX
XUMUYECKUX PEaKITHi
C MCIIOJIb30BaHHEM

CTPYKTYPHBIX
(opmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
WUCTOYHUKH
YIII€BOAOPOAHOTO




CIpbs (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CITIOCOOBI UX
nepepadoTKu U

2.4

[TpupoaHbIe HCTOYHUKH
YTJI€BOAOPOAOB U UX
nepepaboTka

bubnuorexa
[HOK
https://m.edso
0.ru/7f413b3
8

NPaKTHYECKOE
PUMEHEHHE

MIPOIYKTOB

nepepadoTKH;

c(hOPMUPOBAHHOCTH YcTHBIN
YMEHUH coOI01aTh orpoc,
npaBuja TEPMUHOI
IKOJIOTHYECKU oruyec
1eJIeco00pa3HOro KHU
MOBE/ICHUS B OBITY U JIMKTAHT,
TPyZIOBOH TECTUPOBA
JESITETILHOCTH B LIENSAX | HHE

COXpPAaHEHUS CBOETO
310pOBbS U
OKpYXKarolen
MIPUPOIHOMN CPEbl,
OCO3HaBaTh
OIacCHOCTH
BO3JECHUCTBUS HA
YKUBBIE OPTaHU3MBI
ONPENCIIEHHBIX
OpraHU4YeCKHUX
BEILIECTB, IOHUMas
CMBICJI TIOKa3aTes
ITJK, nosicHITh Ha
puMepax CrocoObl



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YMEHBIIECHUS U
MPEAOTBPALECHUS UX
BpPEIHOTO
BO3JICUCTBUS HA
OpraHu3M YeJIOoBeKa

Uroro no pazaeny

13

Pa3nen 3. Kuciopojacoaepkainiue opranndeckne coenHeHus!

3.1

Cnuptsl. Oenon

bubnuoreka
HOK
https://m.edso
0.ru/7f413b3
8

c(OPMHUPOBAHHOCTh
yMEHUM
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
busnveckue u
XUMHUYECKHE CBOMCTBA
TUIMYHBIX
IIPEACTABUTENEH
Pa3IUYHBIX KJIACCOB
OpPraHNYEeCcKuX
BEIIECTB (MeTaH, ITaH,
STUJICH, TIPONUJIEH,
arieTuseH, OyrajaueH-
1,3, MmeTmiIOyTaTMCH-
1,3, 6eH30J1, METAHOII,
ATaHoO,
STUIICHTJIUKOJb,
TIUIEepUH, (heHo,
areTanbJIerus,
MypaBbHHAs U
YKCYCHasl KUCJIOTHI,
IJII0K03a, Kpaxmai,

Pemenue
MpaKTUyec
KHX 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
onpoc



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

LeJITH0JI03A,
aMUHOYKCYCHas
KHUCJI0Ta),
WUTIOCTPUPOBATH
TE€HETUYECKYIO CBSI3b
MEXy HUMH
YPaBHEHUSIMU
COOTBETCTBYIOLIUX
XUMUYECKHUX peaKIui
C UCIIOJIb30BaHUEM
CTPYKTYPHBIX
opmyu;
c(OpMHUPOBAHHOCTh
yYMEHUs
XapaKTepu30BaTh
HCTOYHUKHU
YTIIEBOIOPOAHOIO
ChIpbs (HEPTD,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U
MPAKTUYECKOe
IpUMEHEHHE
IIPOJYKTOB
nepepaboTKH;
c(hOpMHUPOBAHHOCTH
YMEHUH MTPOBOJIUTH
BBIUUCIICHUS 110
XUMUYECKUM
YpaBHEHMSIM (MaccCHhl,




00BbEMa, KOJIM4ecTBa
HCXOJIHOTO BEILIECTBA
WJTU TIPOJIyKTa
peaKIuu 1Mo
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOIHBIX
BELLECTB UJIU
MIPOJYKTOB PEAKIINH);
c(OpMUPOBAHHOCTH
YMEHHI BIAJETh
CHUCTEMOM 3HaHUI 00
OCHOBHBIX METOJIaxX
Hay4HOT'O ITO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUU IPU U3YUYEHUH
BEILIECTB U
XUMUYECKUX SBIICHUN
(mabmoienue,
HU3MEpPEHHE,
IKCIIEPUMEHT,
MOJICIIUPOBAHUE),
HCII0JIb30BaTh
CUCTEMHBIE
XUMHUYECKHUE 3HAHUS
JUISL IPUHSATHUS
pelIeHni B
KOHKPETHBIX
JKA3HEHHBIX
CUTYaLMSIX,




CBA3aHHBIX C
BCIICCTBAMU U UX

3.2

Anpneruasl. Kap6oHoBbIe
KUCTOTHI. CIOKHBIE 2PUPBI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHHEM

c(OPMHUPOBAHHOCTh Pemenue
YMEHHI MpaKTUyec
XapaKTepu30BaTh KHX 3a]ad4,
COCTaB, CTPOECHHUE, TECTUPOBA
¢busnveckue u HUE,
XUMUYECKHE CBOMCTBA | YCTHBIN
TUNNYHBIX oIpoc
IIPEACTABUTENEH

Pa3IMYHBIX KIIACCOB
OpPTraHUYECKUX
BemiecTB (OeH301I,
METaHOJI, 3TaHO,
STUJICHTJIMKOJb,
TIIULEepUH, (heHo,
areTaibIeT U,
MypaBbUHAs U
YKCYCHast KUCIIOTBI,
TIII0K03a, Kpaxmad,
IeJUTION03A,
aMHHOYKCYCHasI
KHCJIOTA),
WILTFOCTPUPOBATh
TeHETHYECKYIO CBSI3b
MEK1y HUMH
ypaBHEHUSMH
COOTBETCTBYIOIINX
XMUMHUYECKHX PEaKIUit



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

C UCIIOJIb30BaHHEM
CTPYKTYPHBIX
opmyu;
c(hOpMUPOBAHHOCTH
YMEHUs
XapaKTepu30BaTh
UCTOYHUKH
YIIIEBOJAOPOIHOTO
CoIpbs (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U

3.3

Yrnesoanl

MPaKTUIECKOE
IpUMEHEHHE
IPOAYKTOB
nepepaboTKH
c(OPMHPOBAHHOCTH Pemmenue
yYMEHUs IpaKkTuyec
XapaKTepu30BaTh KHX 3a/1a4,
WCTOYHUKH TECTHPOBA
Euorexa YTJIE€BOIOPOAHOTO HUE, )
OK ChIpbs (HEPTD, YCTHBIN
. IIPUPOJIHBIN ras, OIpoc

https://m.edso
0.ru/7f413h3

8

YTOJIb), CIOCOOBI NX
nepepadoTKu U
MIPAKTUIECKOe
MIPUMEHEHUE
MIPOAYKTOB
nepepaboTKH;
c(hOpMHUPOBAHHOCTH



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YMEHUH MPOBOJIUTH
BBIYUCIICHHS 110
XUMHYECKHM
ypaBHEHUSAM (MacCCHhI,
00BEMa, KOJIUUECTBA
MCXOJTHOTO BEIIECTBA
WM IPOYKTa
peaxkuuu mno
U3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOIHBIX
BEILIECTB WJTU

IIPOJYKTOB PEAKIIIH)
Htoro no pazneny 13
Pa3nen 4. A3oTcoaep:xaniue OpraHnyecKue coeTuHeHust
c(hOpMUPOBAHHOCTH Perienne
YMEHHH MIaHUPOBATh pacyeTHBI
Y BBITIOJIHSTE X 3ajad,
XUMHUYECKHN TECTUPOBA
DKCIIEPUMEHT HHE
bubnuoreka ( P .
[IpeBpaIICHUs CTHBIH
OpraHNYEeCKUX OITpOC
4.1 AMUHBI. AMUHOKHUCIIOTEI. benkn 3 https://m.edso P P
BEIIECTB IIPH
0.ru/7f413h3 P
HarpeBaHuw,

8

MOJYYECHUE ITUIIEHA U
W3yYEHHE €0
CBOIICTB,
KAa4CCTBCHHBIC
peakuuu



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpPraHUYECKUX
BCIIIECTB,
JieHaTypanus 0eIKOB
[IpU HarpeBaHUH,
[[BETHBIC PEAKIHH
0enKoB) B
COOTBETCTBHH C
NpaBUJIAMU TEXHUKU
0€30MacHOCTH TIPpU
oOparnieHuu ¢
BEIIECTBAMH U
1a00paTOpPHBIM
000pyTIOBaHHEM,
MPECTABIIATh
pe3ybTaThI
XHUMHYECKOTO
IKCIICPUMEHTA B
dbopme 3amnucu
yYpaBHEHUU
COOTBETCTBYIOIIINX
peakuuii u
dbopmynupoBaTh
BBIBOIBI HA OCHOBE
ITHX PE3yJIbTaTOB

Hroro no pazneny

Pa3nen 5. BoicokomoiekyJisipHble coeIHHeHUs

5.1

[Tnactmaccel. Kayuayku.
Bosiokna

buoOmmoreka
HOK
https://m.edso

c(hOpMHUPOBAHHOCTH
yMEHUU CcOOIIoaaTh
npaBuja

YcTHBIN
ompoc,
TECTUPOBA



https://m.edsoo.ru/7f413b38

0.ru/7f413b3 JKOJIOTUYECKH HUE,

8 1es1eco00pa3zHoro TEPMUHOI
NOBE/ICHUS B OBITY U ormyec
TPYAOBOI KU

JICATCIBHOCTH B IICIIAX | JUKTAHT
COXpaHEHHUs CBOETO
3I0POBBS U
OKpYy’Karoleu
MIPUPOTHOM CpeIbI,
0CO3HaBaTh
OIIACHOCTH
BO3ACHUCTBHUS Ha
YKUBBIE OpraHU3MBbI
OIPEICIIEHHBIX
OpraHUYECKUX
BEIIECTB, IIOHUMAas
CMBICIT IOKa3aTeNs
[TJIK, mosicHSITh Ha
npuMepax CrocoObl
YMEHBIIEHUS U
MPEAOTBPALLEHUS UX
BpPEIHOTO
BO3JICUCTBUS HA
OpraHu3M 4YeJIOBEKa;
JUIST OOYJArOIITXCSI C
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU
310POBbS: YMEHHUE
MPUMEHSITh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

METOIaX MO3HAHUS
BEIIECTB U
XAMUYECKUX SBJICHHI;

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnunuyectBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Kontpoapueie | Ipaxkruueckue fll3y‘leHI/lﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 [IpenMet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenquHenuilt A. M. Byrneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuduxanuu
3 oprannyeckux BeuiecTB. HomeHnknarypa 1
(cucremaTHydecKkasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUH psijT
5 Mertan u 3TaH — OpocTeuIe 1
MIPEICTABUTENH AJIKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUIIEH U IPONMIIEH — MPOCTEHIINe 1
MPEICTABUTENH AJIKEHOB
8 [Ipaktuueckas paborta Ne 1. «[lonyuenue 1 1
ATUJIEHA U N3Y4YEHHE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CHUHTETHUYECKOT0 KayuyyKa U Pe3UHBI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUA, TOMOJIOTHYECKUI P,

10 AlleThIIeH — MpOCTeNIIniA
MIPEJICTAaBUTENb ATKHHOB

1 Brruucienus no ypaBHeHHIO XUMUYECKON
peaxkuuu

12 Apenbl: 6eH30J1 ¥ TOIY0d. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIiIeBOJOPOIOB,
MPUHAJISKAIINX K Pa3IMYHBIM Kjaccam
[TpupoaHbIe UCTOYHUKHU YTIIEBOJAOPOIOB:

14 MPUPOJIHBIN ra3 U MONyTHbIE He(TAHbIE
ras3bl, He()Th ¥ IPOIYKTHI €€ mepepadoTKu
[TpupoaHbIe UCTOYHUKHU YTIIEBOJAOPOIOB:

15 MPUPOJIHBIN ra3 U MONyTHbIE He(TAHbIE
ra3bl, He()Th ¥ IPOTYKTHI €€ mepepadoTKu

16 KontponbHas pabota no pazaeny
«YTIeBOIOPOABD)

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJII ¥ STaHOJI. BotopoiHast cBs3b

18 MHOT0aTOMHBIEC CITUPTHI: ITHIICHTIINKOJIb
U TTUIEPUH
DeHO: CTPOCHUE MOJIEKYJIBI,

19 (bu3nueckre U XMUMHUYECKHE CBOMCTBA,
MPUMEHEHUE

20 Anpaerupl: hopMambaeTUI U

arneTaiabaerna. AneToH




OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

2 KHUCJIOTBI: MypaBbUHAs M YKCYCHAsI

99 [Tpaktuueckas pabora Ne 2. «CBoticTBa
pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK

23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpb11a Kak COJIA BBICIIAX KapOOHOBBIX
KHCTIOT, X MOIOIIIee JeicTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX
3¢hupoB

26 Kupsl: ruaponus, npuMeHeHHeE,
Ouosoruueckas poJib KUpPOB
YTneBosl: COCTaB, KiaccuuKaus.

27 Baxwuerime npeacTaBuTeNu: MIKOK03a,
bpyxTO3a, caxaposa

98 Kpaxman u nesmionos3a Kak IprupoIHbIe
TTOJTUMEPHI
KonTponbnas pabota mo pazaeny

29 «Kucnopozaconepxkarine opraHuueckme
COCIMHEHUS

30 AMMHBI: METUJIAMUH U aHUJIUH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpraHUYecKHe COCTUHEHHSI, UX
Ounonoruveckoe 3Hadenue. [lentuabt

39 benku xkak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUS




OCHOBHBIE TTIOHATHS XUMHU

33 BBICOKOMOJICKYJISIPHBIX COSANHEHUI 1
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUHN 3J1eMEHT. ATOM.
DneKTpoHHas KOH(UTYpaIUs aTOMOB

[lepuonnueckuii 3akoH u Ilepuonnyeckas
cucTeMa XUMHUYECKUX ieMeHToB /. 1.
MenieneeBa, X CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX CO€IUHEHUN
10 Tpynnam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux sneMmenToB /.M. Menieneesa
B Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XMMHYECKasl CBA3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOU CBA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOMAHBIE PACTBOPBI.
MaccoBas 10151 BELecTBa B paCTBOPE




Krnaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
['eneTnueckas CBsA3b HEOPraHUUECKUX
BELIECTB, Pa3IMUHBIX KJIACCOB

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS] SQHEPTUU IIPU
XUMHUYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTUMbIE peaKIIHH.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuyeckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (AKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

11

DNeKTPOTUTHIECKAs JUCCOLUALINS.
[TonsiTue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiun nonHoro ooMeHa.
I'maponus opraHM4ecKux
HEOPraHNYECKUX BEIIECTB

12

OKHUCITUTETHHO-BOCCTAHOBUTEIILHBIE
peakmuu. [TonsiTHE 00 7eKTpOIN3E
pacIyiaBoB ¥ pacTBOPOB COJIEH

13

KontponbHas padota mo pazaery
«Teopernueckne OCHOBBI XUMHUHU»

14

Merasibl, UX MOJOKEHUE B
[lepuoanueckoii cucreMe XUMUUYECKHUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOoeHUst aToMOB. O01THE
¢u3nyecKre cBOWCTBAa METAIIJIOB




15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
P HATIPSKEHU METaJIOB

16

XUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATPUH, KaJui, KaabluH,
MarHui, aJIIOMUHUN) ¥ KX COCTMHCHHI

17

XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COETUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, Kelne3a U UX
COCTUHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemmenue
AKCIIEPUMEHTATILHBIX 3334 110 TeMe
«Mertamib»"

20

Hewmeraibl, ux mojio)KeHUE B
[Teproanueckoit CUCTEME XMMHYECKUX
anemenToB 1. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnIoTpOnHs HEMETAIIOB (Ha IpUMEpe
KHCJIOpoJia, cephl, pocdopa u yriepoaa)

22

XHUMHUYECKUE CBOMCTBA FAJIONEHOB, CEPBI U
HUX COeIUHEHUI

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u
UX COCIUHECHUIN

24

XHWMHYECKHE CBOWCTBA YIJIEPOAA, KPEMHHUS
U UX COeIUHEHUU

25

[IpumeneHne BaXXHENIINX HEMETAJIOB U UX
COE€IUHEHUN




26

O0001IeHre B CUCTEMaTHU3alMs 3HaHUH I10
Teme «HemeTannel». Beraucienus 1mo
YpaBHEHUSAM XUMUYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACYETEI

27

[TpakTrueckas padora Ne 3. «Pemenue
IKCIIEPUMEHTAIBHBIX 33134 110 TEME
"Hemertanmmst'"»

28

KontposbHas pabora 1o remam
«Metamney n «Hemetanie

29

Heopranuueckue u opranuyeckue
kuciaoTsl. Heopranndeckue u
OpraHUYECKUE OCHOBAHUS

30

AmdoTrepHbIe HEOPTaHUIECKUE U
OpraHu4ecKue coeqnHeHus. I enetnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumum B obecrieueHUH
HKOJIOTUYECKOM, JHEPTETHUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MCEAUITUHBI

32

IIpencraBnenus o0 0OIMMX HAYYHBIX
MPUHIUIAX TPOMBIIIUIEHHOTO ITOTy4eHUs
BaXHEUIIINX BEILECTB

33

Yenosek B MHPEC BCUICCTB U MATCPUATIOB

34

XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2024-08-27T16:17:27+0400
	008ad281e51058585a
	Птицына Елена Александровна




