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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeIHEro oOiiero o0pa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENbHOW MPOrPaMMbl CPEIHEro OOIIero oOpa3oBaHUs
(®OIT  COO), mpencrabienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
Qenepanny, peaqu3yIOMIUX OCHOBHbIE 00pa3oBaTElIbHbIE IPOTPAMMBI, H
OCHOBHBIX TMoOJIokeHuH «Crpareruu pa3BUTHs BocnuTaHusa B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYaIOIIMXCA CPEACTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyainbHble TosiokeHuss GI'OC COO o B3anmM00OYCIOBICHHOCTH IICNIEH,
COJICpKaHMs, PE3YyJIbTATOB OOy4YeHHSI U TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpPraHU3alllM, SBJSIETCS HEOTHEMJIEMON YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIMM JTallOM peald3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLINX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJIOBeKa, a TAaKXKE DJKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBI0 M MpPUPOJHON cpede. Peamusyercs xumuueckoe oOpa3oBaHME
oOyyaroluxcsi Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHMs CPEACTBAMH Y4EOHOIO
npeaMeTa «XHUMHs», COJEPXKAHUE W IOCTPOEHUE KOTOPOTO ONPEINEIEHBbI B
nporpaMMe 1O XUMHUU C Y4€TOM CHeludUKA HAyKd XUMHUH, €€ 3HA4YCHUsS B
NO3HAHWUU TPUPOABl U B MATEpUATLHOM KM3HU OOIIECTBA, a Takke C Y4ETOM
o0luX wened W NPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparuu.

XvMHsI KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOM IUBUIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUSI 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKa, KOTOpoe (OpMHUpyeTcs B XMMUU Ha OCHOBE NMOHMMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa ¥ JKM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HAamlpaBi€HA Ha pEIICHHE
r100anbHbIX TPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cootBercTBMM ¢ OOmMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BbIi YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOIKEHUS
00pa30BaHuUsI B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  NpeaMeTra  «XUMHs»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOImIass M HeopraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUU MO HEOPTaHUYECKOW XMMUHM (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YYECHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMus» cPopMupoBaHa B MPOTpaMME IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TMOAXO0/JAa K U3YYEHUI0 Y4eOHOro marepuasa u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHUM BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPHHM CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MPEACTABICHUM O CcTpoeHun BemecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIIEBOJAOPOJIOB JIO CIOKHBIX OMOJOTUUECKH
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XHWMUHU IIOIYy4YarOT Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKON PEaKIIUH.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «XuMmus» 0a30BOTO YypPOBHSA
paccMaTpUBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJIOTHYECKHE CBEICHHUS O BEIIEeCTBaX W
XUMUYECKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUSD» 00ydarouuMcsl MPeJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHUYCCKUX W METOMOJIOTHYECKUX TO3UITHH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIUHA JTOro 3aKkoHAa — OT
000011ar011IeH 10 0OBSICHSIOIICH 1 IPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaxX W TMPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJICP)KAHMS, HMMEIONIMMHU KYJIbTYPOJOTHUUECKUI M TMPHUKIIATHOU
XapakTep. OTH 3HAaHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aMMOCBSI3U XHUMHH C
JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJib B IMO3HABATECIIBHOW M TPAKTHYECKOU
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAKEHHS K TIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO © JUYHOCTHO 3HAYUMBIX
mpo0jiemMax, CBS3aHHBIX C XHMHEH, KPUTHYECCKH OCMBICIMBATH WH(POpPMAIIUIO |
MPUMEHATh €€ IS TIONMOJIHCHHSI 3HAHWW, PEIICHUS WHTCIUICKTYalIbHBIX M
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4. B menom conxepxkaHue yueOHOro
npenmera  «XUMHUS»  JTAHHOTO  YpPOBHA  HW3YYCHHUSI OpPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIIMXCSd MHPOBO33PEHUECKOW OCHOBBI JIJIsi MMOHUMAaHUS
dunocodhckux A, TaKWX KaK: MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOTO W
OpTraHUYECKOTO MHpPa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTABOM W
CTPOEHHEM, T03HABAEMOCTb MPHUPOJHBIX SBICHUW NYTEM OKCIEPUMEHTA W
pelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMH (aKTaMHM U  TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU DKOJIOTHUECKUX Mpodiem, a
TaKXKe MPOoOJIeM COEpEeKEHUS IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3TaHMUSI HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pa3BUTHS U COIMAIM3AlAA
oOydJaronuxcsi MPUHATBIE TPOTPAMMONM MO XMMHH TOAXOJBI K OMNpPEeTICHUIO
colepKaHUsT M TOCTPOCHHSI TpeAMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH, HMEIOUIMX 0a30BO€ 3HayeHUEe I
Pa3IMYHBIX BHJIOB JCATCIBHOCTH: pEIICHUS TpoOJIeM, TIOWCKa, aHajau3a W
00paboTku uHbOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIICIOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOINICH Ba)XHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mnpenogaBaHMS XUMHUHM KakK Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEICICHUH
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIeJIed HW3Y4eHUs TpeIMeTa HalpaBlIeHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUpPOBAaHHE OCHOB
XUMUYCCKON HAyKH KaK 00JJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESTETPHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOANYECKOW TOYKM 3pPEHHs TAKOM INOAXOJ K OINPEIACICHUIO LENEeN H3y4YeHUs
MpEeAMETA SIBJISICTCS BITIOJTHE ONPaBIAHHBIM.



CoryacHO JaHHOM TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $3bIKa HAYKH, YCBOEHHWE M MOHMMAHUE CYUIHOCTU IOCTYMHBIX
00001IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMmHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XWMHUYECKHX pEAKUUH, HEOOXOOUMBIX I HPHOOPETEHUS
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUYECKON U MIOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM  MpPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsny ¢ atuM, copeprkaTenbHas XapaKTEpUCTHKA LEJNEeW U 3a7a4 U3ydeHUs
MpeJMETa B MporpaMMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero ooluiero oopasoBanus. CerogHs B
MpEenoJlaBaHu  XUMHM B OOJbLIEH CTENeHW OTAAETCS  MPEANOYTEHUE
NPAaKTHYECKOH KOMIIOHEHTE COJAepKaHUs OOydeHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBITYCKHUKA 00I11€00pa30BaTEeIbHON OpraHu3aliy, BIAJCIOIIEr0 HE
HabOpoM 3HaHWW, a (YHKIHMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CHoco0amMu U
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUM M MPUMEHEHUS MX B PEaJbHON KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M Cc 3TUM Mpu U3yYeHUU IMpeaMeTa «XUMHUS» JOMHHHPYIOLIEe
3Ha4YE€HHE MPUOOPETAIOT TaKUE 1IeNIU U 3a/1a4H, KaK:

ajanrtauus oO0yJaromMxcsl K YCJIOBUSIM JIMHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMHpOBaHHWE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C BEIIECTBAMU U MX
IIPUMEHEHUEM;

dbopMupoBaHMe y OOYyYalolIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [IJISl Pa3IMYHBIX BHUJIOB
NEeSATEIbHOCTU: PElIeHHs MpoOJieM, MOUCcKa, aHaau3a U 00paboTKu MHGOpMALINH,
HEOOXOMUMBIX JUIsl TPUOOpPETEHHs] OMbITa ACSTENIbHOCTH, KOTOpas 3aHUMAaeT
Ba&XHOE MECTO B TIO3HAHWMM XUMHUHM, a TaKXke I OLUEHKUM C [O3HULHH
HKOJIOTMYECKON 0e30MacHOCTH XapakTepa BIMSHHUS BELIECTB U XHUMHUYECKUX
IPOLIECCOB HA OPraHM3M Y€JI0OBEKAa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEH 00yJaroIuUXCcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE
3HAHUS 10 XMMHU B COOTBETCTBHUH C KU3HEHHBIMHU TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA U aHAIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOUIUXCA aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, NMpPHU IUIAHUPOBAHUU M MPOBEACHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBIIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEUICHUH TJIOOATBHBIX MPOOIEM
paIOHAIBHOTO MPUPOJIONOIB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOTrO
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ IPUOOpPETEHHs OIbITa
WCIIONIb30BAaHUs TOMYYCHHBIX 3HAHWUW JUISI TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeAMETHON oOnactu «EcTecTBEeHHO-HAyUYHBIE
MPEeIMETHD.

Oo111ee ynciio 4acoB, OTBEIEHHBIX I U3YUEHHUS] XMMUHU, HA 0a30BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B HeIelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMUM

[IpeameT opraHnyecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOECHHS OpPraHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYecKUX BeulecTB. l'omosiorus, wu3omepus. XHUMHUYECKas CBI3b B
OpraHUYECKUX COETUHEHUSX — OAMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBnenue o Ki1accU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHUN (CUCTEMAaTUYyecKas) W TPUBUAJIBHBIE Ha3BaHUS
BAKHENIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX IPEBpPALCHUMN:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHMYECKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEACTABUTENIN aJIKaHOB: (DU3UYECKME U XHMHYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPHUPOJAE, MOIYyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3MYECKME M XHMHYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJONEHUPOBAHMS, THUApPATALMU, OKUCICHUA H
MOJIMMEPHU3ALINH ), IOTYYEHUE U IPUMEHEHUE.

Anxaauensl: OyragueH-1,3 u meTwiOytagueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TMpEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEaKkUHMH TMIPUPOBAHMS, TAJION€HUPOBAHMS, THApPATALUH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (U3NUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS W HUTPOBAHUA), MOJYyYEHUE U NpUMEHEHuE. Toryon:
cocmas, cmpoenue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJyYeHUue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTumyeckas CBsI3b MEXKIY YIVIEBOJOPOJAMHU, NPHHAMJIEKAMIMMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpupomHbBI ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJuTHYecKuil), nuposus. [IpoaykTs
nepepaboTku He(TH, X NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBbI
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH IIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«Hedptp» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJI  YIJIEBOJOPOIOB  H
raJIOr€HONPON3BOIHBIX, TPOBEICHUE MPAKTUYECKOW pabOThl: MOJIyY€HUE ITUIIEHA
Y U3y4YEHUE €T0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHUMHYECKOW peakmuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKLUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHblE OQHOATOMHBIE CIUPTHL. MeETaHON M 3TAaHON: CTPOCHHE,
¢usznyeckue M XHUMHUYECKHME CBOWCTBA (pEakuuu C AaKTUBHBIMM MeETaJlJlaMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHoa ¥ 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWICHIJIUKOIb W  TJMLEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJUlaMH, KaueCTBEHHas peaklys Ha MHOIrOoaToMHble cnupThl). [lelicTBue Ha

OpraHusM yenoBeka. [ [puMeHenne ramuepruHa U 3THIICHTJIUKOJIA.

@DeHOJI: CTPOCHHE MOJIEKYJIbl, (QU3NYECKHMe M XUMHUYECKHE CBOWCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruapl U kemowuwvl. DopManpaerui, alUeTaNbACTHI: CTPOECHUE,
¢u3nyeckue W XUMHUYECKHE CBOMICTBa (peaklUHd OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHBIEC PEAKLIMHN), IOJIyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBblE KHUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCJIOTBI: CTpOeHHE, (pU3Mueckue W XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOurue JUIs Kiacca KUCIOT, peakiusl 3TepuuKalumn), MoIydYeHHe U MPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxuble »¢Gupbl Kak NPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KHUPOB.



VYrineBompl:  cocTtaB, KiaccuuKanus — yriaeBogoB  (MOHO-, AW- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHYECKHE CBOWCTBA (B3aUMOJCHCTBUE C
ruapokcugom meau(ll), okucieHme amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAXOXKICHHE B MpPHUpOJE, MPUMEHEHHE,
o6uonoruueckas posib. @otocunres. PpykTo3a Kak U30MeEp TIIOKO3HI.

Kpaxman u nemmiono3a kak npupojaHbie nonuMepsl. CTpoeHHe Kpaxmania U
HeuTiono3el.  Pu3nyueckne M XUMHUYECKHE CBOMCTBa Kpaxmaia (THIpONu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpPAILCHUN:
MpOBEJCHNE, HAOIIOIEHUE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEaKIMHU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE AITAHOJA
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemau(ll), B3aummojmelcTBUEe Kpaxmaia C HOJIOM),
MPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPa YKCYCHOW KUCITIOTHI.

Pacuérnrie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIMH MO M3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MJIH MPOTYKTOB PEAKITUN).

A3zoTcoieprKaIie OpraHnuecKue COeTMHEHHS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coenuHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYe€HNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coeAnHeHus. l[lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlHsl, KaueCTBEHHbIE PEaKIuu Ha OCINKH.

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB M WX MPEBpAICHUI:
HaOJI0/ICHNE W OMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEAKIINH OEIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINH, CPEIHSST MOJICKYISpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCTepUMEHTAIbHBIE METOAbl M3Y4YCHHS BEIIECTB M WX TMPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanmm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHHUE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
(doTrocuHTE3, OMOJOIMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJBL, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHU,
MOIOILIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepUabl U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeiefieHUs 3JEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALUS AaTOMOB.

[Tepnonnueckuit 3axkoH u [lepuonnyeckas cucremMa XUMUUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOHMCTB XUMHUYECKHX JJIEMEHTOB W
00pa3yeMbIX MMH MPOCTBIX U CIOXKHBIX BEIIECTB IO TPyINNaM U TEPUOJaM.
3HavYeHuE NMEePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BUIbl XUMHUYECKOM CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKLenTopHslii). BomoponHas cBs3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIIMUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKUX BELIECTB,
MPUHAJIEKAIMX K PA3JIMYHBIM KJIacCaM.

Xumudaeckass — peaknms.  Krnaccupukamuss — XUMHUYECKHX — PEAKIUd B
HEOPraHMYECKOW M OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumudeckoro paBHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJas, HEUTpaabHas, MIEJI0YHAas.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCNEPUMEHTAIbHBICE METOJIbl HM3YyUYE€HHUS BEIIECTB M HX MPEBpaIlCHUM:
neMoHcTpauusa Tabmun «llepuonnueckas cucreMa XxuMu4deckux sneMeHToB /. U.
MenneneeBay, M3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCATBHOTO HMHAMKATOpPA, PEAKIMH HWOHHOrO OOMeHa),
MPOBEJICHUE MTPAKTUYECKON padoThl «BiusiHue pa3nuuHbix (GakKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3agaumn.

Pacuétei 10 ypaBHEHHSIM XMMHYECKHUX pEakiuii, B TOM YHCJIE
TEPMOXUMHUYECKHE PACUEThl, PACUYETHI C MCMOJB30BAHUEM IOHSTHS «MacCoBas
JIOJIS1 BEIIECTBAY.

Heopranunyeckasi xumust

Hemeranner. Ilonoxxkenne HemerayuioB B Ilepumoaudeckoit  cucreme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznveckrue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIMHEGHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COEINHEHUM.



Meramnel. 1lonoxenne meramnosB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PsiJT HANPSHKEHUN METaJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUN.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB U UX MPEBPAIICHUIL:
M3ydeHUE KOJUICKIMU «MeTauibl W CIUTaBbl», OOpa3lloB HEMETAUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJI0JICHUE W OINHCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJTIOMHUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0YEl, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYSCKOM, SHEPreTHYECKON U IHIIECBOM
0€30IacHOCTH, Pa3BUTHM MeTUUUHBL. [IOHSATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJyYEHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUILIHWE CTPOUTEIIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yao0peHus.

XUMHSIT U 3J0pOBbE YEJIOBEKA: NPABWIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOTO MCIOJIL30BaHUs MpenapaToB ObITOBON XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammss  MEXNpeIMETHBIX  CBSI3eM TMPU  U3YYCHHH  OOIIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISETCA YEpE3 UCIMOJIb30BAHUE KAK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TIOHSATHUNA, TaK W TOHSTHH, SBISIOIIUXCS
CHUCTEMHBIMM JJIS1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiaccuuUKalus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SBICHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOI, paAHMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKU YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buosnorusa: kneTka, OpraHmsM, OJKOcuUcCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIIMBO,
pecypchl.

Texnonorus: XMMUYecKasi MPOMBIILIEHHOCTh, METALTypIusi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTepUaJIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHIIEBas
MPOMBIIIJICHHOCTh,  (hapMaleBTHUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX IIPernapaToB, IMPOU3BOJICTBO KOHCTPYKLHMOHHBIX MAaTepUasoB,
AJIEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUAPYEMBIE PE3VYJIBTATHI OCBOEHUA ITPOI' PAMMEI 110 XUMKWNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
OoOyJaronMMuUCss TPOrpaMM CpeIHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM UM  TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM  1Jis
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTpaMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI IpeamMeTa «XHUMHS» Ha YPOBHE CPEIHEro
00111er0 00pa3oBaHUs BBIJICJICHBI CIEAYIONINE COCTABIISIONIHUE:

OCO3HaHME OOYYAIOIUMHCS POCCUUCKON TPaKIaHCKOW HWIESHTHUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

HaJU4re MOTUBAIUU K 00YUYEHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU EIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4Yue PaBOCO3HAHUS HKOJOTUUECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSI MpeaMeTra «XUMHUSD» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIBHON [EATETLHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU II€HHOCTSMHU
U HJleallaMd POCCUHCKOro TPa)KJaHCKOro OOIecTBa, MPUHATHIMU B OOIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUS,  CIHOCOOCTBYIOUIMMHU  IpolieccaMm



CaMOITO3HAHUS, CaMOPa3BUTHUS W HPABCTBCHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImmxcs.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUSA TMpeaMeTa «XHUMHS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh OIBITA ITO3HABATCIILHONH M MPAKTUYECKOW JCSATCIbHOCTH
00yJaromuXcsl M0 pean3aliy MPUHIATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHCIIC B
JaCTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

OCO3HaHUsS 00YJArOIIMMHKCS CBOUX KOHCTHTYIIMOHHBIX IPaB U 00sI3aHHOCTEH,
YBaKCHHSI K 3aKOHY U TIPABOITOPSIIKY;

NpPEACTABICHUS O COIHUAJIBHBIX HOPMax M TPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3TaHHUH
Y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENBHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh W TNPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY W
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IUYHbIX BUIOB YU€OHOU NEATEIbHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHUS K HCTOPUYECKOMY W HAydYHOMY HaCJEAUIO
OTE€YECTBEHHON XMMMUHU;

YBOXEHHsI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U TMPAKTUUYECKOTO
NPUMEHEHUS XWMHUHU, OCO3HAHMS TOTO, YTO JOCTHKCHHS HAYKH €CTh Pe3yJbTaT
JUINTEAbHBIX ~ HAONIOEHUH, KPONOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTUKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TIOJNYUYEHHHW U TIOCIEAYIOIIEM
aHaM3e MHPOPMAIMN O TEPEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHNS

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MIOBEICHMUS;

CTIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSMH,
¥ TIPUHMMATh OCO3HAHHBIC PEUICHHsI, OPUEHTUPYSACh Ha MOPAaTbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBapHILEH C
MO3UIMI HPABCTBEHHBIX M TMPABOBHIX HOPM W OCO3HAHUE TOCJIEACTBUN ATHX
MOCTYTIKOB;

4) ¢popMUpPOBaHUS KYJIbTYPHI 310POBBSI:

MOHUMAHMS [EHHOCTEM 3I0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMroieHus TpaBuJl O€30MacHOTO OOpalleHHusl C BEIIeCTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

NOHMMaHUs LEHHOCTU NPAaBWJI HUHAMBUAYAIBHOIO U  KOJIJIEKTUBHOTO
0€3011acHOT0 MOBEJEHUS B CUTYalMsIX, YTPOKAIOIINX 3/10POBBIO U )KU3HU JIIOJIEH;



OCO3HaHMS TOCIEACTBUNA U HENPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpeOJIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKOU
NEeSTEIbHOCTH, OOIINECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpYrux BUOAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUM MPAKTUYECKUX 3a/ad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YyYEeHHUI0 Mpodeccuil pa3InyHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBOKCHUA K TPYHY, JIOASAM TPyJa U pe3yiabTaTaM TPYJIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUIYAJIIBHOW TPACKTOPUH
obpazoBaHus, Oyaymiel npodeccuu U pealn3allui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) 3K0JI0OrH4ecKOro BOCIIUTAHNS

AKOJIOTHYECKH 11e71eCO00pa3HOTO OTHOIICHHS K IPHUPOJIC, KaK HCTOYHHKY
CYIIECTBOBAHUS KU3HU HA 3EMIIE;

MOHUMAHHS TJIO0AJBLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOJHOU U COLUATTBHOUN CPEIBL;

OCO3HAHHA HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHKEHHH XUMHH IS
pelIeHUsT BOIPOCOB PAlMOHAIBLHOTO MIPUPOIOTIOJIb30BAHNS;

AKTUBHOTO HEINPUATHS JCUCTBUM, TMPUHOCIIIMX BpEI OKPYKaKOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUM M TPEJOTBPAILATH UX;

HAJIMYMS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITA eI TeIbHOCTH AKOJIOTHYECKOMN HaIPABJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO TMPOTHBOCTOATH HWJCOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKHY;

MOHUMAaHUs CHenuUKH XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
dbopMHUpOBaHNY PAlMOHATBPHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeAcTaBieHusl 00 OKPYKAroIleM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHUU i1 COBPEMEHHOMN
UMBUJIA3aIMU: B €€ TyMaHUCTHYECKOW HAMPABICHHOCTH WM BAXXHOM pOJIUA B
CO3/IaHUM HOBOM 0a3bl MaTepUAIBHOU KYJbTYPhI, PEIIEHUU TJI00aTBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U



AKOJOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUN
YCICIIHOTO TpyJa M DSKOJIOTHYCCKHM KOMGMOPTHON JKM3HH KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: TIOHUMAHHS CYITHOCTH METOJIOB
MMO3HAHUS, WCIIOJIh3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJIH30BATh
MoJTy9aeMbI€ 3HAHUS JIJIS aHAIN3a U OOBSICHEHUS SBJICHUA OKPY>KAIOIIET0 MUpa U
IIPOUCXOIAIINX B HEM M3MECHCHHM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHBIX (AKTOB M UMCIOIIUXCSA JAHHBIX C ICIBI0 IOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEAbHO HCHOAb30BATh XHUMHUYECKHE 3HAHUS I
penieHus mpooeM B peaabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIeIOBATEIIbCKOMN e TEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHHUIO U
caM0OOpa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWM 10 XHMHH B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3audHbIX cdepax mpodeccuoHaTbHON
JEITEILHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMbIE  JUIsT  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUaIOIIHUXCA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCIU(GUKY METOAOB ITO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
nmpoliecc, cucTeMa, Hay4dHblid (hakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCCie0BaHNe, HAOTIOACHHE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue (G YHKIIMOHATBHOM
I'PaMOTHOCTH M COITMAIbHOW KOMITETEHITUN O00YJarOIiXCs;
CIIOCOOHOCTH O0y4JaroIIMXCS UCIIOJIH30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMA U  PETYJISTUBHBIMH
JNIEUCTBUAMU.

OBiagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEeIbHBIMH
NEeCTBUAMM:

1) 6a3oBblIe JJOrHYecKHe TeHCTBUS:

CaMOCTOSATENIbHO  (OpMYJNHMpOBAaTh M aKTyalM3upoBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LIENU JESATEIBbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX



JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IESITEIBHOCTH C MOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh TP OCBOEHUH 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICIATh XAPAaKTEPHbIE MPU3HAKH MOHSATUM M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITOJIH30BaTh COOTBETCTBYIOMINE MTOHSATHS JJIsl OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUIM;

BBIOMpAaTh OCHOBAaHUA M KPUTEpPUHM I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUUECKUE pacCyXJeHUus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIBI U 3aKJIFOUCHUS,

MIPUMEHSTH B MPOLIECCE MTO3HAHUS, UCTIOIb3YEMbI€ B XUMUU CUMBOJNYECKUE
(3HAKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJICIIbHBIC TTPEICTABICHUS — XUMUYECKHUM
3HaK (CHMMBOJI) DJIEMEHTa, XHUMHUYecKas (QopMysa, ypaBHEHHUE XHUMHYECKOU
peakiuyu — MpU PEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKiuii;

dbopMyIUpOBATH 1EIH U 3a/1a4U UCCIICI0OBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATENIBHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWSA W OCHOBBI JJi1 (POPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TIJITAHUPOBAHUS M  TMPOBEACHUS
YUYEHHUYECKHX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HaOMIOAATh 32 XOJOM
mporiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupoBaTh
0000I1IeHNS ¥ BBIBObI OTHOCUTEIIBHO TJOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIbCKOM UM TPOSKTHOU
JeSTETLHOCTH, TPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB pEIICHUsI MPAKTUYECKUX 3ajlad, MPUMEHEHHUIO Pa3IUyHBIX
METOI0B TTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGoOpManuu (Hay4dHO-
nomyJsipHasi JUTepaTypa XUMHUYECKOIO COJIepKaHMs, CIpPaBOYHbIE TMOCOOUS,
pecypcbl aTepHeTa), aHAIM3UPOBAaTh HH(POPMAIMIO PA3IUYHBIX BUIOB U (hopm
MpEJICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMALIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneaEHHOro THUIa,

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpaduKu, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIh30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeIcTBa mpu padbore C
XUMUYECKON wuH(pOpMaluel: MNPUMEHATh MEXNpeaMeTHole (du3nueckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JIe/iCTBUSIMHU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW, BBICKa3bIBaTh  WaCH, (GOPMYIHUPOBATh CBOM  IMPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C TPE3EHTAIlMel pe3yJbTaTOB TMO3HABATEIBLHOW EATECITHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOU PabOThI MO HMCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3aluyd y4eOHOro npoekTa u (popmMyIupoBaTh BHIBOIBI
M0 pe3ynbTaTaM MPOBEACHHBIX HMCCICIOBAHUN ITyTEM COTJIACOBAHMS ITO3HMIIMKA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMMU:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEIBHOCTh, ONpenesisas e¢ Ieau W 3aJa4yd, KOHTPOJMPOBAaTH M TI0 Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TpEIaraéMblii aJroputM JACHCTBUN mNpu
BBITIOJIHEHUM YYEOHBIX U HUCCJIEAOBATENbCKUX 3aj7a4, BBIOMpaTh HamOoJiee
3¢ (deKTUBHBIA CMOCOO UX peHieHHs] C YYETOM IMOJNY4YEeHHUsS HOBBIX 3HAHUM O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIESITEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B TIO3HAHWU SIBJICHUU



npuponabl, B (POPMHPOBAHMH MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(YyHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM ISl pELIEHUs] IPAKTUUECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3J0POBBI0 U IPHUPOJHOM
cpexne;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass M COKpaLEHHAas), MOJb, MOJISIpHAs
Macca, MOJIAPHBIA OO0BEM, YIJIEPOJAHBIA CKeJeT, (YHKIHOHAJIbHAS TpYIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, M a30TCOJAEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHMUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChI BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH MU
0€30MMacHOM HCIIOJIb30BAHUN BAXXHEMIIMX OPraHMYECKUX BEIIECTB B OBITY HU
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NPHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHHI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GopMyn OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XUMHUYECKUX PEaKIUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BELIECTB IS WIUIIOCTPALMHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIIEKHOCTh H3YUEHHBIX
OpraHMYeCKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne COoeAuHEHUN (yriIeBOJOPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COEIUWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a Takke NpHBOAHWTH TPHUBHAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIWJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIHWUEPHUH, (eHOoJ, (opMalbIerusl, aueTajibIerij, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OMNpPENEISATh BHIbI XUMHYECKOHM CBSI3U B
OpraHUYeCKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOKEHHUS TEOPHUH CTPOCHUs
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
¢usznyeckue M XUMHYECKHE CBOICTBA TUIMYHBIX MPEACTABUTENCH pa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, JTWJIEH, MPOIMIICH, alleTHJICH,
Oyranuen-1,3, metunodyranuen-1,3, O€H30J, METAaHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
TJIALEPUH, (PEHOJI, alleTalbIeru, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
KpaxmaJ, UEeJII0JI03a, AMUHOYKCYCHas KHCIIOTa), MILTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEX]y HUMH YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUi ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJIOPOAHOIO
Chlpbid (HE(QTh, NPHUPOAHBIA Ta3, Yrojb), CHOCOOBI MX TMEpepadOTKH U
MPAKTUYECKOE TPUMEHEHUE TPOYKTOB NEPEPAOOTKHY;

c(hOpPMHUPOBAHHOCTh yMEHHMHA TPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOIHOIO BEIIECTBA WU IPOAYKTA
peakuuu IO M3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 HCXOAHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAayYyHOTrO MO3HAHUS, UCIIOJIb3YyEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX ABJIEHUH (HAOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE),
UCIOJb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHMS [UIsl TIPUHSATHS pEUIeHUd B
KOHKPETHBIX JKU3HEHHBIX CHTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATH MpaBHUJia MOJIb30BAaHUS XUMUYECKOM
MOCYJI0OM M JTabOpaTOpHBIM O0OPYIOBAaHMEM, a TakKe MpaBuia OOpalleHHs ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJIHITH XUMHUYECKHI
AKCIIEPUMEHT (IPEBpAICHNUs] OPraHUYECKUX BEIECTB MPU HArPEBAaHUU, TOTYUCHHE
STHJIEHA M W3YYEHHE €ro CBOMCTB, KauyeCTBEHHbIC PEAKIMH OpPTraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MACHOCTH TpH OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, NPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alKucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XHUMHYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, THTEpHET U IpyTUX);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  TpaBWIA  AKOJOTHYECKU
[IEJ1eCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B UEIAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpYXKalOLIEed MNPHUPOJHON CpeAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3MBbI OIPEIEIEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMas cMbIca mokazatens [I/IK, mosicHaT, Ha mpumepax CcrmocoObI
YMEHBIICHUSI W NPENOTBPALICHUS WX BPEIHOTO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl 00Oy4aronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHMS BEIICCTB H
XUMHUYECKUX SIBIICHUM;

JUISL  CJENBIX H CIA0OBHISAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XUMHM B IIO3HAHUU SBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a4
U DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAONINEe MOHATHS (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBI OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TUNBl  XUMHYECKUX  PEaAKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOIUTHI,
BJICKTPOJIUTUYECKAS JAUCCOIMAIMS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW Juccoumanuu, nepuoandeckuii 3akoH Jl. M. Menpeneesa,
3aKOH COXPaHECHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHMMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (haKTOJOTMYECKHE CBEJEHUS O CBOWMCTBAX,
COCTaBe, MOJIydYeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKU TMOHSITHIM,
YCTAHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATUS NPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBiieHUs (OpPMyJ  BEIIECTB W ypaBHEHUH XUMHUYECKHX pEaKIuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIENBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbl ra3, YIJIEKMCIbIM ra3, aMMMAaK, raméHas
U3BECTh, HETalIEHAs! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN ONPEIEISITh BAJIEHTHOCTh U CTETIEHb OKHCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKAsl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUIMUECKAs1), XapaKTep Cpebl B BOJHBIX pACTBOPaX HEOPTraHMUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHABJIMBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbI, OCHOBAHUS,
KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOPMUPOBAHHOCTh YMEHHI PaCKpBIBaTh CMBICI IMEPUOANYECKOr0 3aKoHa /.
N. MenaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, 0OBSICHUTEIIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3eMeHTOB 1-4 mnepuonoB Ilepuoanueckoil cHCTEMBI
xuMuueckux snemeHToB [I. M. MenpaeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmny, «OHEPreTHUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menpeneena;

c(OPMHPOBAHHOCTh ~YMEHHUM  XapaKTepus3oBaTh (OMHCHIBaTh)  OOLIUE
XUMHAYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPraHU4eCKUMU
BELECTBAMH C TIOMOLIBIO YPABHEHUIH COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKUE PEaKUUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHUCIICHHS JJEMEHTOB, 0OpaTHMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPABHEHMS pEaKUUil pa3IudHbIX
TUIIOB, TIOJIHBIE M COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UIYT 10 KOHLA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPraHMUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(OPMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aekcteus (nmpunuun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUA OO0 OOIIMX HAyYHBIX MPUHIUNAX U
AKOJIOTUYECKUX MPOOIEMaX XMMUYECKOTO TPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS C HCIOJb30BAaHUEM
HNOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
OpU XUMHUYECKHX PEAKIHAX, MAaCChl BEILIECTBA WM 00bEMa ra3oB IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKUUHU
BEILIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATh MpaBUila MOJIb30BAHUS XUMUYECKON
MOCYJI0OM M JTabOpaTOpHBIM O0OPYIOBaHMEM, a TakKe MpaBuia OOpalleHHs ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBITOJHEHHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
UHAMKATOpPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEeaKIluH,
peakiuMy HOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metame» U «Hemeramib»y) B COOTBETCTBUM € NPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH C BEIIECTBAMH U J1a0OpPaTOPHBIM 00OpPYIOBAHHUEM,
NOPENCTaBIATh PE3YJbTaThl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucH
YpaBHEHUH COOTBETCTBYIOLIMX peakiuil U (OpMYyJIHpPOBAaTh BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIH, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  TpPaBWJIA  AKOJOTHYECKU
1[eJ1eCO00pa3HOr0 TMOBEICHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IENAX
COXpaHEHUs CBOETO 370POBbS U OKpYKAlOUIEH MPUPOIHOM Cpebl, OCO3HABAThH
OMAaCHOCTb BO3JICHCTBUS Ha KUBbIC OPTaHU3MbI ONPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbic mokaszarensa [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

g 00yYaromuxcsi ¢ OTPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
MIPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBbIX M CHA0OBUIASIIMX OOY4YalOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos Juekrponnnie | CIHCOK HTOrOBBIX Cnoco0 onenkn
Ne HanmenoBaHue pa3jiesioB U TeM Kountposb- | IIpakTu- | (mudpposbie) IUIAHHPYEMBbIX HUTOTOBBIX
n/n NporpaMmsl Bcero | Hble YyecKHue oOpa3oBareib- | PE3YyJbTATOB C IVIAHUPYEMBIX
padoThI paGoTel | Hble pecypchl | YKa3aHHEM 3TamoB HX pe3yJabTaToB
¢dopmupoBanus
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUY€eCKO XUMHMHU
- c(OPMHPOBAHHOCTD | Y CTHBII ompoc
yMEHUS MPUMCHSITh
MOJIOKEHUS TEOpUU
CTPOCHHUSI  OPTaHMYECKUX
[IpenMer opraHUYEeCKON XUMHH. ) BemectB A. M. bytneposa
1.1 | Teopwus cTtpoeHust OpraHMUECKUX 3 %‘W JUIs 00BsICHEHUS
coenquHenuii A. M. Bytneposa o 3aBUCHMOCTH CBONCTB
BEIIECTB OT UX COCTaBa H
CTPOCHHUS; 3aK0H
COXpaHEHMUS MaccChl
BELIECCTB
Hroro no paszneny 3
Pa3nen 2. YrieBogopoabl
- c(OPMHUPOBAHHOCTD | Y CTHBIH 0npoc;
YMEHUN XapaKTepHU30BaTh | -~ PCLICHUC
COCTaB, cTpoeHue, | PACUETHBIX 3a1a4;
51 [TpenenpHbIE YriIeBOIOPOIBI — 5 https://lesson.ed (usHUCCKHe W XiMUtec- | ~ CAMOCTOATEIb-
aJIKaHBbI u.ru/04/10 Hast pabora

KM€ CBOMCTBA THUIIMYHBIX
HpCI{CTaBHTeHeﬁ pas3inyd-
HBIX KJIACCOB OpraHHu4ecC-
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KUX  BellecTB  (MeTaH,
3TaH);

- c(OpMHUPOBAHHOCTh
yMEHUH IPOBOJUTH
BBIYUCIICHUS IO XUMHUYEC-
KUM ypaBHEHUSIM

2.2

HenpenenbHble yrieBogopoib:
QJKEHBI, aJIKa/INEHBI, ATKUHBI

https://lesson.ed
u.ru/04/10

- c(hOpMUPOBAHHOCTH
YMEHUH XapaKTepU30BaThb
COCTaB, CTpOEHHE,
¢usznueckue M XUMHYEC-
KH€ CBOWCTBAa THUIHUYHBIX
peIcTaBUTeNIed  pas3niny-
HBIX KJIACCOB OpraHUYec-
KX BEIIEeCTB (9THUJIEH,
IPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyra-
nuen-1,3);

- c(hOpMUPOBAHHOCTH
yMEHUH COOJIFOIATh
npaBmIa MOJIb30BaHHUS

XAMHYECKOW TMOCYJIOH U
1abopaTopHbIM  060py0-
BaHHEM, a TAK)Xe MpaBUIIa
oOpailieHusi ¢ BelleCTBAMH
B COOTBETCTBUH c
WHCTPYKIHSIMH o
BBITIOJIHEHUIO  JTabopaTop-
HBIX XUMUYECKUX OTIBITOB;
- c(hOpMUPOBAHHOCTh
YMEHUN IUIAHUPOBATh H

YcTHBI ompoc;

- pelieHne
PACUCTHBIX 3a4a4,
- IIpaKkTUYecKas
paborta
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BBITIOJHATh ~ XUMHYECKUN
9KCIIEPUMEHT (IOJIy4eHUe
STHJICHA U U3y4YEHHUE €ro
CBOMCTB) B COOTBETCTBHH
C TpaBWIAMU TEXHUKHU
0€30MacHOCTH npu
oOpallleHHH ¢ BellecTBaMu
U J1abopaTOpPHBIM 000pPY-
JOBaHHEM, TMPEICTABIATH
pe3yNIbTaThl XUMUYECKOTO
JKcIiepuMeHTa B (opme
3aIIUCU YpaBHEHUI
COOTBETCTBYIOIIUX
peakuuii u  QopMyIHpO-
BaTh BBIBOJIbI Ha OCHOBE
ITHUX PE3yIbTATOB

2.3

ApomaTudeckue yriaeBogopOoabl

https://lesson.ed
u.ru/04/10

- c(OpPMUPOBAHHOCTH
YMEHUN XapaKTepHU30BaTh
COCTaB, CTpPOEHUE,
¢usznueckue M XUMHYEC-
KHE CBOMCTBA THITMYHBIX
MPEACTABUTENEN  pa3iihd-
HBIX KJIACCOB OpraHUYec-
KHX BemiecTB (OeH301)

YcTHBI ompoc;
- peleHue
PACUCTHBIX 3ada4

2.4

[IpupoaHbIe HCTOUHUKHU
YTJIEBOJOPO/IOB 1 HX IepepaboTka

https://lesson.ed
u.ru/04/10

- c(hOpMUPOBAHHOCTH
YMEHUSl XapaKTepu30BaTh
WUCTOYHHUKH YTIIEBOJOPO/I-
HOTO  ChIpbst  (HEQTH,
MPUPOAHBIN Ta3, yroJb),
CHocoObl UX MepepaboTKu

VYeTHBI ompoc



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIPaKTUYECKOE MPHMEHE-
HUE TMPOAYKTOB TIepepa-
0OTKHU;

- cOopMUPOBAHHOCTD
yMEHHH KPUTUYECKH
aHAJIM3UPOBATh XHMHYEC-
KYIO UH(OPMALHIO,
NOJy4aeMyl0 M3 pa3HbIX

UCTOYHUKOB (cpenctBa
MaccoBOW WH(pOpMAIHH,
WnuTepuer u npyrux)
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
- Cc(OPMHPOBAHHOCTH | Y CTHBIH 0mpoc;

3.1 | Cnuptsl. @eHon 3

https://lesson.ed
u.ru/04/10

YMEHUH XapaKTepU30BaTh
COCTaB, CTpOEHHE,
¢usnyeckue U XuUMHYEC-
KH€ CBOWCTBAa THUIMYHBIX
npeCcTaBuTeNIel  pa3inuy-
HBIX KJIaCCOB OpraHuyec-
KHX BEHIECTB (METaHOI,
9TaHOJ, OATUJIEHIJIMKOJIb,
rMIepuH, Gperon);

- c(hOpMHUPOBAHHOCTH
yMeHUH co0uro1aTh
OpaBUiIa  SKOJIOTUYECKU
1enecoo0pa3zHoro moBejie-
HUSL B OBITY W TPYyIOBOH
NeSITeIbHOCTH B LEJSIX

- peleHue
PACUCTHBIX 3a/1a4,
- CaMOCTOSITEIb-
Has paboTa



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

COXpaHeHus CBOETO
3I0POBbSl M OKpYXaromen
PUPOIHOMN cpensl,
OCO3HaBaTh ONAaCHOCTH
BO3JCHCTBUSI HAa KUBBIC
OpraHu3Mbl  ONpENENEH-
HBIX OpraHUYECKUX
BEILIECTB, ITOHUMAsi CMBICI
MOKa3aTest K,
NOSICHATh Ha IpUMEpax
CHOCOObl YMEHBIICHUS H
MPEAOTBPALIEHUS 150.4
BpPEIHOIO BO3JEHCTBHS Ha
OpraHU3M YeJI0BEKa

3.2

Anpaeruasl. KapOoHOBBIE
KUCcToThl. ClloKHBIE d(QUPBI

https://lesson.ed
u.ru/04/10

- c(hOpMHUPOBAHHOCTH
YMEHHI XapaKTepu30BaTh
COCTaB, CTpPOCHHUE,
¢usznueckue M XUMHYEC-
KHE CBOMCTBA THITMYHBIX
MPEACTABUTENEN  pa3iiny-
HBIX KJIACCOB OpraHuvec-
KX BEHIeCTB (alerasb-
JIeruj, MypaBbUHas1 U
YKCYCHAasi KUCJIOTHI);

- c(hOpMHUPOBAHHOCTH
yMEHUH co0Jr0/1aTh
npaBuiia M0JIb30BaHHS

XMUMHUYECKOW TOCYIOH |
71a0opaTopHbIM  000pYAO-
BaHHMEM, a TAKXKe TpaBHIIa

YcTHBII ompoc;

- pelieHue
pacyeTHBIX 3a]aY;
- IpaKTUYeCcKas
pabota



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

oOpaiieHusi ¢ BEIeCTBAMH
B COOTBETCTBUU c
UHCTPYKIUSMU o
BBITIOJTHEHHUIO JIabopaTop-
HBIX XUMUYECKUX OIBITOB;
- c(OPMHPOBAHHOCTh
YMEHUH IUIAHUPOBATh W
BBITIOJHATh ~ XUMUYECKUI
JKCIIEPUMEHT (KaueCTBEH-
HbIC PEaKIMH OpraHuyec-
KHAX BEILIECTB) B
COOTBETCTBUH C TIpaBHJIA-
MU TEXHUKH 0€301aCHOCTH

npu oOpareHun c
BEIIECTBAMH U JIabopaTop-
HBIM 000pyZI0BaHUEM,

IIPEACTABIIATh PE3YJIbTAThI
XUMHYECKOTO  JKCIEpH-
MeHTa B (opMe 3amucu
ypaBHEHUU COOTBETCT-
BYIOIIMX  peakuuii |
GbopMyITHUpPOBaTh  BBIBOJIBI
Ha OCHOBE 3THUX
pe3yIbTaTOB;

3.3

Yriesoanl

https://lesson.ed
u.ru/04/10

- c(hOpMUPOBAHHOCTh
YMEHUN XapaKTepHU30BaTh
COCTaB, CTpOCHUE,
bu3ndecKkue W XUMHYeC-
KHE CBOHCTBA THUIIHYHBIX
MpEICTAaBUTENEH  pa3iind-
HBIX KJIACCOB OpraHuyec-

VYceTHBIN 01poc;
- peleHue
pacyeTHBIX 3a/1a4



https://lesson.edu.ru/04/10
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KMX BemecTB (TJIIOKO3a,
Kpaxmall, LeJUIH0II032)

Utoro no pazneny

13

Pa3znea 4. A3oTcoaepxamye OpraHudecKue coeJMHeH st

4.1 AMUHBI. AMUHOKHCIIOTEL. benku

https://lesson.ed
u.ru/04/10

- c(OPMHUPOBAHHOCTh
YMEHUH XapaKTepU30BaThb
COCTaB, CTpPOEHHUE,
¢u3nueckne W XUMHYEC-
KM€ CBOMCTBA THUIIMYHBIX
IIPEICTaBUTENICH  pa3iiny-
HBIX KJIACCOB OpraHHUYeC-
KHX BelEeCcTB (aMHHOYK-
CyCHasi KHCJIOTa);

- c(hOpMHUPOBAHHOCTH
YMEHUH BBISIBIIATD
XapaKTepHble  NPU3HAKU
NOHSTHH, YCTaHaBJIMBATh
UX B3aUMOCBA3b, HCIIOJIb-
30BaThb COOTBETCTBYIOLIUE
NOHSATHS TIPU  OINUCAHUU
cocTaBa, CTpOEHUS U
IIPEBPAILICHUI OpraHuyec-
KUX COCOUHCHMIL,

- c(hOpMHUPOBAHHOCTH
YMEHUU UCIIOJIb30BaTh
XUMHYECKYI0 CHMBOJIMKY
JUISl COCTaBIIEHHSI MOJIEKY-
JSPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIlEH-

YcTHBIN ompoc;

- pereHue
pacueTHBIX 3ajad;
- CaMOCTOSITEIh-
Has paboTa



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOW) ¢opMyn opraHuyec-
KUX BELIECTB ¥ ypaBHEHHUN
XUMHYECKHX peakuii,
HU3roTaBJINBATHh MOACIN
MOJICKYJ  OpraHHMYECKUX
BEIIECTB Ul MJUTIOCTpa-
UM WX XUMHYECKOTO W

MPOCTPAHCTBEHHOTO
CTPOECHUSA

Htoro no pazneny 3

Pa3nes 5. BoicokoMoJIeKy JIIpHBbIE COeIMHEHUS
- c(OpPMHPOBAHHOCTH | Y CTHBIH 0mpoc;
MIpEeJCTaBICHU I 0 | - CaMOCTOSTCIIb-
XUMHYECKOH COCTaBJISIO- Has pabota
e €CTECTBEHHO-

5.1

ITnactmaccel. Kayuyku. Bonokna

https://lesson.ed
u.ru/04/10

Hay4YHOM KapTHHBI MUpAa,
pOJI XUMHHU B MIO3HAHUU
SIBJICHUH  TPUPOABI, B
dbopMupoBaHUU
MBIIUIEHUS W KYJbTYPhI
JUYHOCTH, €€ (QyHKUHO-
HaJIbHOU TPAMOTHOCTH,
HEO0OXOMMOM JUTS
pelieHusT  MPaKTUYECKUX
3a7a4 U DKOJOTHYECCKH
000CHOBAaHHOT'O  OTHOIIIE-
HUS K CBOEMY 3/I0POBBIO U
MPUPOTHOMN CpeENE;

- BIIaJICHUE  CHCTEMOH
XUMHYSCKHUX 3HAHMI,



https://lesson.edu.ru/04/10
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- c(OPMHPOBAHHOCTh
YMGHI/Iﬁ YCTaHAaBJIMBATb
NPUHAICKHOCTh U3y4YeH-
HBIX OpraHUYeCKUX
BEIIECTB 0 UX COCTAaBY U
CTPOCHUIO K ONpEeACIEHHO-
My KIIAcCy/TpyIle COeau-
HEeHUU (YryieBoiopo/isl,
KHCJIOPOJ U a30TCOJCPK-
alyMe COCIMHEHHUS, BBICO-
KOMOJICKYJISIDHBIC ~ COCIIH-
HCHHSA), JlaBaTh UM
Ha3BaHUS o
CHCTEMATHYeCKOW HOMEH-
wiarype  (IUPAC), a
TAaKXXEC IMPUBOJAUTH TPHUBHU-
AJIbBHBIC Ha3BaHHUA OTACIIb-
HBIX OpTraHUYCCKUX
BEIIIECTB

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

KosmuecTBo yacos DJIEKTPOHHbIE
HanmenoBanue pa3iesioB U TeM
Ne /it Konrpoabusie | Ilpakruueckue | (uupposbie)
MPOrpaMMbl Bcero
padoThI pa6oTnI o0pasoBare/ibHbIE
pecypchbl
Pa3znen 1. Teopernueckue 0OCHOBbI XMMHH
Ctpoenue atomoB. [leproanyueckuii 3aKoH
1.1 u [leproanueckasi cCuCTEMa XUMHUYECKHUX 3 https://lesson.edu.ru/04/11
anemenToB JI. 1. MenneneeBa
1.2 Crpoenne semectsa. Muorooopasue 4 https://lesson.edu.ru/04/11
BEIIIECTB
1.3 XUMHYECKUE PeaKuu 6 1 1 https://lesson.edu.ru/04/11
Htoro no pazneny 13
Pa3nen 2. Heopranmyeckasi XuMusi
2.1 Mertanst https://lesson.edu.ru/04/11
2.2 Hewmerannsl 1 https://lesson.edu.ru/04/11
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX 9 https:/lesson.edu.ru/04/11
BEILIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus u )Ku3Hb
3.1 XWUMHUS U KHU3HB 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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