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HNOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa 10 XUMHUM Ha YpOBHE cpefHero oOuiero oOpa3oBaHus
pa3pabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obOpazoBanuu B Poccuiickoit @enepannn», TpeOOBaHUI K pe3yJbTaTaM OCBOSHUS
deneparbHON 00pa30BaTENBHOW TMPOTPAMMBI CpPeIHEro OOIero o0pa3oBaHUS
(@OIT COO), npencraBieHHblx B  @DenepaibHOM  TrOCyAapCTBEHHOM
obpazoBarenbHoM cTangapte COQO, c¢ yuérom KoHienuuu mnpenoaaBaHus
y4yeOHOrOo mnpeaMera «XHUMHUS» B 00pa3oBaTelibHBIX OpraHuzanusx Poccuiickoit
Qepnepannu, pealn3ylOIIMX OCHOBHBbIE oOOpa3oBaTelbHble MPOTPpaMMBbI, U
OCHOBHBIX TmoyoxeHud «Crtparerun pa3BuTHs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuon Ao 2025 roma» (Pacnopsixenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHH, K OINpPEIeICHUIO
oO1elt cTpareruu o0yueHUsl, BOCIIUTAHUS W Pa3BUTHS 00YyYarOLIUXCsl Cpe/ICTBaMU
yueOHoro npeamMera « Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBHUIIU
KoHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBISHHOCTH IIENeH,
colep)KaHUs, pe3yJbTaToB OOydYeHUss U TpeOOBaHUU K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuecKoe oOpazoBaHnue, oJiy4aemMoe BBIITYCKHUKaMHU
o01ieobpazoBaTelbHONM  OpraHu3allui, SBISETCS HEOTheMJIEMOM YacThlo HX
obpazoBaHHOCTH. (OHO CIYXHUT 3aBeplIAlOlIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
LEJOCTHOM cHUCTeMe XUMUYECKOTOo oOpa3oBaHHUs. OTU I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHKS MUPOBO33PEHUS U OOILEH KyJIbTYpPhl
YeJloBeKa, a Takke OKOJOTMYeCKM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO M MpUPOAHON cpene. Peamuszyercss Xxumuyeckoe 00pa3oBaHUe
0o0yyarolMXcsi Ha YPOBHE CpelHero o01iero oopazoBaHusl cpelicTBaMU YUeOHOTO
npeaMeTa «XUMHs», COJepXKaHUE M TOCTPOCHHE KOTOPOro OIpefesieHbl B
nporpaMme MO0 XMMHUHU C YYETOM CHeUU(PUKH HAyKH XUMHH, € 3HaueHHUs B
MO3HAHUU TIPUPOJIbI U B MaTepUalbHOW >KU3HU OOIIECTBa, a TakkKe C y4ETOM
o0IMX 1eJied W TPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obmero oopa3oBanus B Poccutickoii @enepanmm.

XUMHS KaK 3JIEeMEHT CUCTeMbl €CTeCTBEHHBIX HAayK UrpaeT ocoOylo poiib B
COBpPEeMEHHOW LMBWJIM3AIMHU, B CO3IaHUHU HOBOM 0a3bl MaTepHabHON KYyJbTYpHI.
OHa BHOCUT CBOM BKJIaJl B (DOPMHUPOBAHKE PAIMOHAIBHOTO HAYYHOT'O MBIIUICHNUS,
B CO3/laHM€ LEIOCTHOTO MpeAcTaBiIeHUs 00 OKpYyXKarollleM MUpe KaKk O eIUHCTBE
NpUPOJbl U YeJoBeKa, KoTopoe (GopMHUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAlOLIEro MHUpa, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTpPOEHHEM BelleCTB, UX CBOMCTBAMU U BO3MOKHBIMU OOJACTSIMU MTPUMEHEHUSI.



TecHO B3aMMOAEMUCTBYS C APYTMMM €CTECTBEHHBIMU HayKaMH, XUMUs CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
TpyJa W KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
cOo3MJaTesibHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelleHue
rno0anpHBIX MpoOJeM YCTOWYMBOIO pa3BUTHsI YeloBeYecTBa — ChIPhEBOW,
SHEPreTUYeCcKOn, MUIIEBOM, SKOJOTHYECKOW O€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B coorBercTBMM ¢ OOMMMM LENSIMM U NPUHLMIAMH CpeIHero oOIlero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi ypOBEHb
U3y4YeHHUsI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY
oOydaroluxcsi, HeoOXOAMMYH0 UM JJii  BbIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA, [POJOJIKEHHUS
00pa3oBaHMsl B pa3IMUHbIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBmsiromuMu  nipeaMeTa  «XUMHUS»  SIBISIOTCST  0a30Bble  KypChl —
«Opranunueckas xumus» U «OOw@as M HeopraHudeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: cUCTEMa
3HaHUH TI0 HEOPTAaHWYECKOW XUMUU (C BKIIFOUCHWEM 3HAHWW W3 OOIed XUMUH) U
opraHndeckoy xumuu. GopMUpOBaHNWE NAHHOW CUCTEMBI 3HAHUN IIPU W3YYEHUU
npenMera oOecredyrBaeT BO3MOYKHOCTb PAacCMOTPEHHUS BCEro MHOroobpasus
BELIECTB Ha OCHOBE OOLIUX MOHITHUM, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmias u
HEOpraHuyeckas XWMHsS» cQOpMHpOBaHA B MporpaMMe MO XWMHUU Ha OCHOBE
CUCTEMHOI0 IMOJAXOJa K H3y4YeHHI0O ydeOHOro wmatepuana U oOycClIOBJIEHa
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeleNE€HHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4eCKOM XHWMHU BELIECTBA
paccMaTpUBarOTCA Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHUSI OPraHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMMUYECKUX U  DIEKTPOHHBIX
npelcTaBleHUid o cTpoeHUM BellecTB. CBeleHUss 00 H3y4yaeMbIX B Kypce
BelllecTBaX Jal0TCsl B Pa3BUTHUHU — OT YIJIEBOJOPOAOB 1O CIOXKHBIX OMOIOrMYecKU
aKTUBHBIX COEJWHEHMH. B Kypce OpraHM4ecKkol XUMHM IIOJIY4YarOT pa3BUTHE
chopMUpOBaHHBIE HA yPOBHE OCHOBHOTO O0IIEro oO0pa3oBaHMs TepBOHAYAIBHBIC
MPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUUECKON PeaKLvu.

[lon HOBBIM YyrJoM 3peHuss B mpeaMeTe «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3yYeHHBI Ha YPOBHE OCHOBHOTO 00Imero o0pa3oBaHus
TEOPETUYECKHA MaTepual # (aKTOJOTHUYECKHe CBEJeHHs O BellecTBax U
XUMHYecKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMUSD» 00ydarolMMcsl TMpefoCTaBiIsieTcsl BO3MOXKHOCTb OCO3HATh 3HAa4YeHHe
NEPUOANUYECKOTI0 3aKOHA C OOLIETeOpPEeTUYECKUX M METOAOJOTMUECKUX MO3MULUM,



rny0Xe TOHSTh MCTOPUYECKOe W3MEHEeHHWe QYHKIMA 3TOro 3akoHa — OT
0000111aro11el 10 OOBSACHAIONIECH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTaBe, CTPOEHUHU,
CBOICTBaX M NMPUMEHEHUH, a TaKXKe O XUMHUYECKUX pPeaKLUsX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSIX TNpOTeKaHus JomnonHsercds B Kypcax 10 m 11 kiaccos
3JIeMEHTaMHU COJIep)KaHMUs, HMMEIOLUIMMHU KYyJbTYPOJOTMUECKHI M MPUKIATHON
XapakTep. OTH 3HaHUA CHOCOOCTBYIOT TOHHMAaHHIO B3aMMOCBSI3M XUMHUHU C
IpyrMMHM HayKaMH{, pacKpblBalOT €€ poJib B IO3HABATEJIbHOW MU TNpPaKTUYECKON
NesITEeIbBHOCTH 4eJIOBeKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXX€HHUsl K IpoLeccy
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XUMHUH, TTOMOTar0T
BBIMTYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBAaTh WH(GOPMALUIO U
OpPUMEHATh €€ Il TIONOJIHEHUS 3HAHWM, pellleHuss HWHTEJUIEeKTYalbHbIX U
AKCIIEpUMEHTAJIbHBIX MCCeoBaTeIbCKUX 3a1ad. B nenom copepxanue yueOHOro
npenMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YeHHS] OPHEHTHPOBAHO  Ha
dopMupoBaHre y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TIOHWMaHUS
¢unocockux uued, TakWx Kak: MaTepuanbHOE €JMHCTBO HEOPraHMYeCKOro M
OpraHMYeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HUX COCTaBOM U
CTpOEHHEM, I[103HABaeMOCTh MPHUPOAHBIX SBJIEHUN MyTEM DOSKCIepUMEHTa U
pellleHrss MPOTUBOPEYMH MeXAy HOBBIMU (aKkTaMH U  TEOPETHUYECKUMHU
MPeANOChUIKaMHU, OCO3HAHNWE POJIM XMMHUU B PELLIEHUU 3KOJIOTHYECKUX Mpodsem, a
Tak)ke MpodiieM cOepekeHus: IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmnnaHe pemeHus 3amad  BOCIUTAHMS, pa3BUTHUS U COLMAIM3ALUU
oOyyJarolmuxcsi MpPUHATbIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpeeSeHUIO
CONlep)KaHWs M TMOCTPOCHHUS TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEpCaJbHBbIX Y4eOHbIX JeicTBUil, uMeroUMX ©0a30Boe 3Ha4YeHHe JUid
pPa3IMYHBIX BHUAOB JESATENbHOCTH: pELIeHUs MpoOseM, IOMCKa, aHaiu3a WU
00paboTku nH(pOpMaLny, HEOOXOTUMBIX IJIsi MPUOOPETEHUS OMBITA MPAKTUYECKON
U HCCIIEeOBATEeNIbCKON [EeATeIbHOCTH, 3aHUMAIOLIe Ba)XXHOE MECTO B IO3HAHUU
XUMHUH.

B mnpakTtuke npenopaBaHUsi XMMHMM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa30BaHMs, TaK U Ha yPOBHE CpeJlHero odiero oopa3oBaHusi, Ipy ONpeeIeHnn
cozlepXKaTeIbHOW XapaKTepUCTUKU Iesleld W3y4YeHUs MpeaMeTa HalpaBlIeHueM
MEPBOCTENIEHHONW 3HAYMMOCTU TPATUIIMOHHO MPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH KakK 0OJIaCTH COBPEMEHHOI'O €CTeCTBO3HAHUS, NMPAaKTUYECKON
JIesITEJIbBHOCTH YeNloBeKa W KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOJMYECKOW TOUYKU 3pEHUs] TaKOW MOAXOJ K OINpeAesieHUIo Liesled W3ydeHus
npeaMeTa sIBIsIeTCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKe 3peHUs IJaBHBIMU LEISIMUA HM3y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) ssBIsIFOTCS !

e (QopMupoBaHME CHCTeMbl XHMHYECKMX 3HAaHUA KaK BakHeWIel
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KAapTUHBI MUPA, B OCHOBE KOTOPOM
Jexar KJIIO4eBble MOHATHSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPHUH XUMHH,
OCBOEHHE SI3bIKa HAyKH, YCBOEHHE M MOHUMaHHUE CYLIHOCTH IOCTYMHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpUei
WX Pa3BUTHUS U CTAHOBIICHUS;

e (dopmupoBaHUe U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAaX IMO3HAHUS
BEIIECTB M XUMHYECKHX peakuud, HeOOXOMUMBIX [UIsi TPHUOOpeTeHUs
YMEHHU OpUEHTHPOBATHCS B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB AESITeTbHOCTH, CBI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIFOJICHHEM  IpaBUII
0e30IacHOro o0palleHusl ¢ BEIIeCTBAMMU.

Hapsiny ¢ aTuM, conepxaTesibHas XapaKTepUCTUKA LIeJell U 3a/1ad U3y4YeHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME cpelHero obimero obpaszoBanusi. CerogHs B
IpernofaBaHUM XUMUU B OOJbIIed cTenmeHH OTHaETcsl  MpeArodYTeHHe
MPaKTUYECKOH KOMIIOHEHTe COJepKaHus OOy4YeHHUs, OpPHUEHTHPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeIbHOM OpraHu3alyy, BIAJEIOLIEro He
Ha0OpOM 3HaHWW, a (YHKUHOHAIHHOW TIPaMOTHOCTHIO, TO €CTh crocobamMu U
YMEHUSMH aKTHBHOI'O IMOJYYEHUS 3HAHUU M MPUMEHEHUs MX B peajbHOU KU3HU
JUTS peleHus] MPaKTUYECKUX 3a]1ay.

B cBsa3u ¢ 3TUM Tnpu H3ydYeHUM IMpeaMera «XUMHUSD» JOMHUHUpPYOLIee
3HauYeHHe NMPUOOPEeTaIOT TaKue 1eNid U 3a/1a4uu, KakK:

afanTanys oO0y4aroumxcs K YCJIOBUSM JAMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dopMUpoBaHHE  WHTEIJIEKTYyaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHSTHIO I'PaMOTHBIX
pelLlIeHNI B KOHKPETHBIX dKW3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHre y OOy4aroUIMXCs KITIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETeHLIMI), HMEIOIIMX YHHBEpPCaJbHOE 3HAY€HWEe ISl Pa3ju4HbIX BHJIOB
NesTeJIbHOCTH: pelleHus: nmpobiieM, Moucka, aHajau3a u o0paboTku uHbopMaIny,
HEOOXOAUMBIX [JIsl MPUOOPETEHUsl OIbITa JesTeIbHOCTH, KOTOpas 3aHuMaeT
BA)XHOE MECTO B TO3HAaHMM XUMHM, a Takxke Uil OLEHKM C TMO3ULHUN
9KOJIOTMYEeCKOM Oe30MacHOCTM XapaKTepa BIUSHUS BELIECTB M XHWMHYECKHX
MPOLIECCOB HAa OPraHU3M 4eJIOBeKa U MPUPOIHYIO Cpey;



pa3BUTHE T03HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaroIMXCcs: CIIOCOOHOCTH CaMOCTOATEIHHO MPHOOPETaTh HOBBIC
3HAHUS 0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIONH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTHH IJIS TIOWICKA W aHanu3a yuyeOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUYECKOTO CO/IePIKaHMSI,

dbopMupoBaHUe U pa3BUTHE Y 00yUaIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIEHUs, Ha0MI01aTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIe OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, IMPHU IUIAHUPOBAHWUU M TPOBEICHUH XUMHUYECKOTO
9KCIIEPUMEHTA;

BOCTIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBIEHHOCTH XWMUH, €€ BaXHOW pOJHM B peUIeHHH TI00alIbHBIX MpobiieM
palroHaIbHOTO MPUPOAOIOIB30BaHNs, IOTIOTHEHNS SHEPreTUIeCKIX PECypCcoB U
COXpaHEeHHs TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OepexHOro
OTHOIIIGHHUST K TIPHPOJIE M CBOEMY 3JIOPOBBIO, a TaK)Xe MPHOOpPETEHUs OIbITa
WCIIOJIP30BaHUsl TIOMYYEHHBIX 3HAHWKA IS TPUHSATUS TPAMOTHBIX pEIIeHWd B
CUTYaIUX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B ydeGHoM mnaHe cpemHero oOmero oOpa3oBaHUSI TpeaMeT «XUMUS
0a30BOro ypOBHS BXOJUT B COCTaB MpeAMeTHON oOnactu «EcTecTBeHHO-HAYUYHBIC
IpeIMEThI».

Ob1ee yrciio 4acoB, OTBENEHHBIX I U3YUeHHUS] XUMHH, Ha 0a30BOM YPOBHE
cpeaHero oluero odpazoBaHus, coctanisieT 68 vacoB: B 10 kinacce — 34 yaca (1
yac B Hezelnmo), B 11 kiacce — 34 gaca (1 gac B Heferto).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne OCHOBbLI OPraHUYeCKO XUMHHU

IIpenmet oprannveckoi XuMuu: e€ BO3HUKHOBEHUE, pa3BUTHE U 3HAUEHUE B
MOJyYeHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOEHUS OpPraHUYECKHUX
coequnenniit A. M. byTiepoBa, e€ ocHOBHBIe TToj10)keHHI. CTpyKTypHBIE HhOPMYJIBI
OpraHMYecKUX BellecTB. [ omojorus, wu3zoMepus. XUMHUYECKas CBs3b B
OpraHUYeCKUX COeMHEHUSX — OJIUHAPHbIC U KpaTHBIE CBSI3U.

[IpencraBienue o kiaccupuUKaIlii OpraHWMYECKNX BemlecTB. HomeHkIaTypa
OpPraHMYeCKUX COEIUHEHHMH (CucTeMaTh4decKas) | TpUBHUAJbHBIC Ha3BaHUS
BOKHEUIIIMX Mpe/IcTaBUTENIeH KIIaCCOB OPraHUYECKUX BEIIIECTB.

DKcepuMeHTalbHble METOJbl HW3YyUYeHHs BEIIECTB M HUX IpeBpallleHUi:
O3HaKOMJIEHWe C oOpa3laMM OpraHMYecKHWX BeIIeCTB M MarepuajaMh Ha HX
OCHOBE, MOJICTUPOBaHWE MOJIEKYJl OpraHWYEeCKUX BeIEeCTB, HAOIIOJeHUE U
OTIMCaHKEe JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIEHNUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJIeHUE, OOYTJIMBAaHNE U TOPESHHE).

YriaeBogopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYecKUil psa. MetaH u 3TaH —
MPOCTEUINNe TPEICTaBUTENIN alIKaHOB: (U3MYECKHEe W XUMUYECKHE CBOHCTBA
(peakumu 3aMeIlleHWs W TOpPeHHs), HaXOXJIeHWE B TMpUpOJe, IOJIYyYeHHEe U
MIpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUJIEH —
MPOCTEUINNe TPEICTABUTENIN AJIKEHOB: (U3MYECKHEe W XUMUYECKHe CBONCTBA
(peakumu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApPATALMHM, OKUCICHHUS U
MOJIMMEPHU3AIUH ), TIOJyYeHUEe U TPUMCHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyranuweH-1,3: cTpoeHHe, BaKHEHIIHe
XUMHUUYECKUe CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue cHUHTETHYECKOTO
KayuyyKa U pe3uHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUSCKUH psill. AlleTUIICH
— TPOCTEHINMM MpeCTaBUTENh AJKHHOB: COCTaB, CTpOCHHE, (HU3UYECKUue W
XUMHUYECKHe CBOWCTBa (peakluu TMAPUPOBAHMUS], raJOreHUPOBAHUS, TUApATALINH,
rOpeHusi), MoJyuYeHue U MpuMeHeHHeE.

Apensl. benzon: cocraB, cTpoeHue, ¢u3NUECKME M XUMHYECKHE CBOMCTBa
(peakuu rajoreHUpPOBAaHMS U HUTPOBAHWUS), TOJydeHUE U NMpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumudeckue  ceolicmea  (peakyuu
2ANI02EHUPOBAHUA U HUMPOBAHUS), NOAYUeHUue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHWYeckas CBSI3b MEXIy YIJIEBOJOPOJAaMHU, MPUHAMICIKAITUMU K
Pa3TUYIHBIM KJIaccaM.

[IpupomHble WCTOYHWKH YTIAEBOAOPOMOB. [IpupomHbIi Ta3 W MOMyTHBIC
HedTaHble Ta3bl. HedTh u e€ mpoucxoxknenue. Crocodbl mepepaboTku HedTu:
NIEPEeroHKa, KPEeKWHT (TepMUYECKHH, KaTaluTHUYecKwil), muposnu3. [IpomyKTsl
nepepaboTK HeTH, UX TMTPUMEHEHNEe B MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIN
YTOJb ¥ TIPOYKTHI €T0 mepepaboTKH.

DKCreprUMeHTalIbHble METOJbl H3Y4YeHHUs BellecTB W WX MpeBpalleHui:
O3HaKOMJICHHE ¢ oOpa3llaMy IUTaCTMAcC, KaydyKOB W PE3WHBI, KOJUICKIIUU
«Hedbts» u  «VYromp», MOJEIMpPOBaHHE  MOJEKYJ  yIJIEBOJOPOAOB U
raJIOreHOIIPOW3BOHBIX, MTPOBEICHNE MPAKTUIECKON PaOOThI: TOJydYeHWe dTHJICHA

Y U3Y4YEHHUE €r0 CBOMUCTB.

PacuérHble 3amayn.

Briuucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA WCXOJHOI'0 BEIIECTBA WIM NMPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00bEMY, KOJIMUYECTBY OJIHOTO U3 UCXOJHBIX BEIlIECTB WU MPOIYKTOB PEAKIIUN ).

Kuciopoacoaeprxaimme opranudeckne coeJUHEHUs

IlpenenbHble OAHOATOMHBIE CHUPTBHL. MeTaHON U 3TAaHOJN: CTPOECHHUE,
bu3nueckue M XUMHUYECKHME CBOMCTBa (peaklUM C aKTUBHBIMU MeTallJlaMH,
rajJloreHOBOJIOPOJIaMU, TOpeHue), NpuMeHeHue. BoIopolHble CBA3U MEXIY
MOJIEKyJIaMH CIUPTOB. [leiicTBHE MeTaHOJIa U 3TAHOJIa Ha OPraHU3M 4YeJIOBEKa.

MHoOroaToMHbple  COUPTBHL. ODTWIEHIJIUKOJIb W  T[JMUEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHe CBOMCTBa (B3aMMOIEWCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KauecTBeHHasi peaklds Ha MHOroaToOMHble clupThl). JledicTBue Ha
opraHusM yenoBeka. [ [pumeHeHue rauueprHa U STUJICHTIINKOJIS.

@deHOJI: CTpOEHWE MOJIEKYJbl, (QU3NYecCKHe U XHUMHYEeCKHEe CBOMNCTBA.
ToxcuuHocTh PeHona. [lpumenenue penona.

Anpneruibl U kemowuwvl. DopManpleruj, aueTalbAeTull: CTPOEHHUE,
bu3MYecKue W XUMHYECKHEe CBOWCTBA (peaKIMu OKWCICHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKInu), oJIydeHre U MPUMEeHEHHe.

OnHOOCHOBHBIE TIpellelibHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHAs U
YKCyCHasi KHCIJIOTBI: CTpOeHHe, (pu3nyuecKrue M XMMHUYeCKHe CBOMCTBa (CBOMCTBA,
oO1me Juist Kjacca KUCJIOT, peakius 3TepuduKaium), nojayuyeHue U MpuMeHeHu e.
CreaprHOBas M OJICMHOBAsl KHCJIOTHI KaK MPEACTABUTEIHM BBICIINX KapOOHOBBIX
KHCITOT. MBlTa KaK COJIM BBICIITUX KapOOHOBBIX KHMCIIOT, X MOFOIIee IeHCTBHE.

Cnoxnble »GUpPbl Kak TMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruveckas
pOJIb )KUPOB.



YrrmeBogel: cocTaB, KiaccUpUKAUS ~ YriaeBoJaoB  (MOHO-, IU- H
nosiicaxapuabl). I'oko3a — npocTelimii MOHOCaxapHa: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3WYecCKhe W XHWMHYECKHe CBOWCTBAa (B3aWMOJCHCTBHE C
ruapokcugom Menu(Il), oxucienune ammuayHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIEHHE, OpO’KeHHEe TJIIOKO3bl), HAaXOXJEHHWe B NpUpOje, NMPUMEHEHUe,
O6uonoruyeckas poib. @oTocuHTe3. PPyKTO3a KaK U30MEp IIIFOKO3BI.

Kpaxman u nesmnonosa kak npupojaHble noauMmepsl. CTpoeHHe Kpaxmaia U
ueutono3bl.  dusnueckue W XMMHYECKHME CBOWMCTBA Kpaxmana (TUApoJus,
KaueCTBEHHAasl peaKIIis C HOJIOM).

DKCIepUMEHTalbHbIE METOJbl M3y4YeHUsl BELIECTB W MX IpEeBpallEHUN:
MpoBeJieHne, HaOJIoJIeHHe U OINKCaHWe JIeMOHCTPAI[MOHHBIX ONBITOB: TOpPEHUE
CIIUPTOB, KAaUeCTBEHHbIC pEaKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJia
okcugom Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuiom menu(ll)), anbaernaos (okuciaeHne aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHe Kpaxmanaa ¢ HOIOM),
MPOBEJICHHE MPAKTHIECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuértnupie 3amaun.

Brluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00ObEMa,
KOJIMYECTBa MCXOAHOTO BELIECTBA WJIM MPOAYKTa peaklUHUHU MO W3BECTHBIM Macce,
00bEMY, KOJIMUYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOTYKTOB PEaAKIIUH ).

A3oTcozepikalue opraHu4ecKkrue CoOeTMHEeHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OopraHudeckue coequHeHus. Ouznyeckue
U XUMHUYECKHe CBOMCTBAa aMHUHOKUCIOT (Ha mpumMepe riMiuHa). buomornueckoe
3HaYeHWe aMUHOKHUCIOT. [lenTup.

benku kak mOpupoaHBIE BBICOKOMOJIEKYJsIpHbIe coeauHeHus. [lepBuunas,
BTOpPWYHASS W TPETUYHAS CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IeHaTypalysl, KayeCTBEHHbIE peaKIMi Ha OeJIKU.

DKCIepUMEHTalbHbIE METOJbl M3y4YeHUs BELIECTB W MX IpEeBpallEeHUN:
HaOJIFOICHNE U OTHMCaHUe JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpaIrs OCJIKOB MMpH
HarpeBaHUU, [IBETHBIE PEaKIMU OEJIKOB.

BricokoMouiekyisipHble cOeTUHEHUSI

OcCHOBHbIE MOHSTUS XMMHH BBICOKOMOJEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3aLNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHbIE METOJIbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MoJIMMepU3allus U MOJTUKOH IeHCAIHSI.

DKCIepUMEHTalbHbIE METOJbl M3y4YeHUs BELIECTB W MX IMpeBpalleHUN:
O3HaKoMJIeHHe ¢ o0pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBSI3H.



Peanu3zanust MeXnpeIMeTHBIX CBSI3eil MpH U3yUYeHUN OpPraHu4YecKOl XUMUU B
10 kmacce ocCylIecTBIsIeTCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX eCTEeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHSTHUM, SBISIOIIUXCS CUCTEMHBIMH [UJISl OTIENbHBIX
MpeIMETOB €CTeCTBEHHO-HAYYHOIO LIKKJIA.

OO6ure ecTecTBeHHO-HAYYHbIE MMOHATHS: SBJICHUE, HAyYHbIH (akT, runoTesa,
3aKOH, TEOpHsl, aHallU3, CUHTE3, KJIacCHU(HUKaIUs, NepUOANYHOCTb, HAOIOIEHNE,
U3MepeHHe, SKCIIEPUMEHT, MOJIeJIMPOBaHHE.

Ousnka: MaTepusi, DSHEprusi, Macca, aToM, DJJEKTPOH, MOJIeKyJa,
SHEPreTUYeCKUil ypOBeHb, BEIIECTBO, Tello, O00BEM, arperaTHoOe COCTOSIHUE
BelleCTBa, (hU3NUECKUEe BETUUNHBI U €MHUIBI UX U3MEPEHUS.

buonorus: kmetrka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
doTtocuHTE3, OHMOJOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEeBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TTOPOAbI, MOJe3Hble WCKOIaeMble, TOTUIUBO,
pecypchl.

TexHonorus: mNHILEBble MPOAYKTH, OCHOBBI PAMOHAIBHOIO MHUTAHMUS,
MOIOIIME CPEe/ICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpernaparbl, MaTepralbl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

TeopeTnueckne 0CHOBbI XUMHH

XAMHUYECKUI 3eMeHT. AToMm. Snpo artoma, HM30TONBI. DJIEKTPOHHAas
o0oJiouka. DHepreTuyecKkue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeieieHns JIEKTPOHOB MO OpOUTANsSIM B aromax
3JIEMEHTOB MEePBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLHsl aTOMOB.

[lepnoanueckuii 3akoH u [lepuonudeckas cuctemMa XUMUYECKUX 3JIEMEHTOB
. Y. MenpeneeBa. CBsi3b NEpUOAUYECKOrO 3aKOHA U llepruonnyeckoil cUCTEMBI
xuMu4deckux anemMeHToB /l. M. MeHneneeBa ¢ COBpeMEHHON TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOMCTB XHMHYECKUX DJIEMEHTOB U
oOpa3yeMblX MMM MpPOCTBIX U CJOXKHBIX BELIECTB MO IpylnamM MU [epuosaM.
3Ha4eHHe NTepUOANYECKOro 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BellecTBa. XHUMHYECKas CBsI3b. BuHIbl XHUMHUYECKON CBSI3U
(KoBaJieHTHasi HEemNoJisipHash W TMOJisipHas, MOHHAas, MeTajuinyeckas). MexaHUu3Mbl
00pa3oBaHMsl KOBaJlGHTHOW XUMHUYECKON CBA3W (OOMEHHBII U  JIOHOPHO-
akuenTopHslif). BomoponHas cBsizb. BaneHTHOCTb. DeKTpOOTPULATENBHOCTb.
Crenens okucieHnus. IOHbI: KAaTHOHBI U aHUOHBI.



BemiectBa  MONIGKYJNSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BelllecTBa. THUMbl KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

ITonsitue o aucnepcHbIX cucTeMaxX. VICTUHHBIE W KOJUIOWAHBIE PacTBOPHI.
MaccoBas 1015 BelllecTBa B pacTBOpE.

Krnaccudukanus HEOPraHUYECKUX COCIVHEHUN. Homenknatypa
HEOpPraHMYeCKUX BellecTB. | eHeTWyeckass CBsI3b HEOPraHUYeCKUX BeIlEeCTB,
MpUHAJIeXKAIIUX K pa3IMuHbIM KlaccaM.

Xumudeckas  peakiusa. Krnaccudukamus — XUMHUYECKMX — peakuuid B
HEOpPraHMYeCKOM M OpraHUYeCcKOM XUMHUHU. 3aKOH COXPaHEHUs MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEeBPAIleHUS] SHEPTUH MIPU XUMUUYECKUX PEaKIIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iMYHbIX (akTopoB. OOpaTuMBbIe
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIONME Ha COCTOSIHUE
xumuueckoro paBHoBecus. [Tpunnun Jle [lartense.

Dnektponutrdeckas aucconuanus. CuiabHbIe U ciiadblie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHACIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIHH.

DKcepuMeHTalbHble METOJbl HW3YyUYeHHs BEIIECTB M HUX IpeBpallleHUi:
neMoHctpanus tadnui «llepuonnueckas cuctema xumudeckux snemeHToB J[. W.
MenneneeBa», U3ydeHue Mojeliel KPUCTATUIMYECKUX pelIETOK, HaOJtofeHue U
ONUCaHKe JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yiokKeHUe NMepoKCHIa
BOJIOpOJa B MPUCYTCTBUU KaTaJiM3aTopa, onpeeseHre cpelibl paCTBOPOB BEIIECTB
C TIOMOIILIO YHHUBEPCAJIbHOTO WHJAMKATOpa, pPEaKIUX HMOHHOro oOMeHa),
MpOBeJIeHUE TTPaAKTUUEeCKON paboThl «BiusHue pa3IndHbIX PaKTOPOB HA CKOPOCTh
XUMUYECKON peaKkum».

Pacuértnpie 3amaun.

Pacu€tel 10 ypaBHEHHSM XUMHYECKMX peakluid, B TOM YHCIe
TePMOXUMHUYECKHUE pacu€Thl, pacu€Thl C MCIOJB30BAHUEM IIOHSTUS «MaccoBas
JIOJISI BEIECTBAY.

Heoprannyeckasi xummus

Hemeramel.  Ilonoxenne HemetamuioB B Ilepuoandeckoit  cucreme
xuMuueckux sneMeHToB J[. M. MenpaeneeBa U 0COOGHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOWCTBA HEMETA/UIOB. AJUIOTPOIUS HEMETAUIOB (Ha IpuMepe
KHCIIOpoa, cepbl, pocdopa u yriieponaa).

XUMUYeCcKre CBOMCTBAa Ba)KHEWIIMX HEMETaJIoB (rajoreHoB, Cepbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COSAUHEHMH  (OKCHIIOB,
KHCJIOPOACOICPKAITUX KUCIOT, BOAOPOIHBIX COSTUHECHHUM ).

IIpumeHeHre BaXXHEUIIIMX HEMETAJIOB U UX COeIMHEHUM.



Metamnsl. [lonoxenne mMetaiuioB B llepuognueckoil cucreMe XHUMUYECKUX
anemeHToB J[. 1. MenneneeBa. OcoOeHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEeK
aToMoB MetayioB. OO0mme ¢gu3nydeckue cBoiicTBa MeTayioB. CIUTaBhl METaJUIOB.
DJIEKTPOXUMUYECKUH PsiJl HAPSI)KEHUH METaJlJIOB.

XUMUYECKHe CBOMCTBA BaKHEWINMX METAJUIOB (HATPHUH, KalWi, KaJbIUH,
MarHuii, allfOMUHUAN, LITHK, XPOM, JKelle30, Me/ib) U UX COSTMHEeHHUIA.

Obmue crocoObl MmomyuyeHus MeTauioB. [IpuMeHeHue meTanaoB B OBITY U
TEXHHKE.

DKcrepuMeHTalbHble METOJbl H3yUYeHHs BEIIECTB M HUX IpeBpallleHUN:
H3y4YeHHE KOJUIeKIIMU «MeTalbl M CIUIaBbl», OOpa3lloB HEMETAaJIOB, pelleHUe
SKCIEPUMEHTANIbHBIX 3ajjady, HaOJI0JIeHHe W OINKCaHUEe JIEMOHCTPAllMOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THJPOKCHUIA ATIOMUHUS C PacTBOpaMU
KHCJIOT U IIeJIouei, KaueCTBeHHbIC peaKIIMi Ha KATUOHBI METAJLIIOB).

Pacuérnrle 3agaun.

Pacuétel maccel BemecTBa WM 00BEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BeI[eCTBa, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIeCTB,
pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIlleCTBA) MPOAYKTOB PEaKIMH, €CJIh OJHO
13 BEILIECTB UMeeT MPUMECH.

XMMHUS U )KH3Hb

Ponp xumum B obecredyeHUM SKOJOTMYECKOM, SHEPreTUYecKOd M MUIEeBON
0e30MacHoCTH, pa3BUTHUU MeaullHbL. [loHSTHE O Hay4YHBIX MeToJaX TMO3HAHUS
BEIIECTB U XMMUUYECKUX PEaKLNi.

[Ipencrapnenuss 00 OOMIMX HAyYHBIX MPUHLIUMNAX [POMBIIUIEHHOTO
MOJy4YeHHUs BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpe BEUIECTB M MaTE€pPUANIOB: BAXHEHIINE CTPOUTENbHBIE
MaTepualbl, KOHCTPYKLMOHHBIE MaTepualibl, KpPAacKW, CTEKJI0, KepamuKa,
MaTepuaibl JJis 3JEeKTPOHUKHU, HaHOMaTepUuasibl, OpraHM4YeCKue U MHUHEepalibHbIe
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKAa: MpaBWJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuia 0€30MacHOTO HWCIIOIH30BaHMS TIPEMapaToB OBITOBOW XUMUU
B [IOBCEJHEBHOM XKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss  MeXNpeaMeTHBIX  CBsi3e NpW  M3ydeHUH oOued u
HEOpraHn4ecKo XuMuM B 11 Kiacce OCyIIEeCTBISIETCS YePe3 UCIOJIb30BAHUE KaK
OOIIMX eCTeCTBEHHO-HAYYHBIX TOHSTUNW, TaK U TMOHATUM, SBISIOMIUXCS
CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIa.

OOG1uue ecTecTBeHHO-HAYUYHbIe TOHSTHS: HAY4YHBIH (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKaIUs, IepUOJUIYHOCTh, HAOJIO/ICHHE,
SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHNUE, SIBIICHUE.



®dusrka: MaTepusi, JHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTEeTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BeIeCTBa, (PU3MUECKHE BETUYMHBI M SAUHUIIBI MX
HU3MEepeHUsl, CKOPOCTb.

buonorusi: kmerka, opraHwsM, JKOcHUcTeMma, Ouocdepa, Makpo- U
MUKPO3JIEeMEHThI, BATAMUHBI, 0OOMEH BeIlleCTB B OpraHU3Me.

["eorpadusi: MuHEpaibl, TOPHBIE TIOPOBI, MOJE3HbIE NCKOIIaeMble, TOTUIUBO,
pecypchl.

TexHomorusi: XuMH4eckasi MPOMBIIIUIEHHOCTh, METAJUTYyprusi, MPOW3BOJICTBO
CTPOMUTENIBHBIX MaTepUaJIOB, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHUILIEBas
MPOMBIIIUICHHOCTh,  (papMareBTUYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IMpenapaTtoB, IMTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHUaoB,
3JIEKTPOHHAsI TPOMBIIIEHHOCTh, HAHOTEXHOJIOT U H.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 10 XUMHNNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJarouMucs MporpaMM CpelHero ooiiero oOpa3oBaHusl (JIMYHOCTHBIM,
MeTanpeAMeTHbIM W TpeAMeTHbIM). HayuHo-meTonuyeckod OCHOBOW — Aiis
pa3paboTKu TUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHs IMPOrpaMM CpeIHero OOIIero
00pazoBaHUsl SIBISIETCS] CUCTEMHO-ESATeIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBbHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX pe3yJIbTaTOB OCBOEHHUs NpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHEro
00111ero o0pa3oBaHUs BbIIeJICHbI CIEAYIOIIUE COCTABISIONIME:

OCO3HaHWe OOYYalOIIUMUCS POCCUUCKON TpaKJaHCKOM HUIEHTUYHOCTU —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPeIeNIeHUIO;

HaJM4Khe MOTHBALIUK K O0yUeHHUIO;

[eJIeHanpaBIeHHOe Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTH Ha OCHOBE
KJTIOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaaAHLMil 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJACTBOBAaThHCS B CBOEH
JEATEeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHM, MPUCYIIUMHU LEJIOCTHOU
CUCTEMe XMMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEeJIU U CTPOUTH KU3HEHHBIE TUIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeAMeTa «XUMHS» JOCTUraloTCs B
€IUHCTBE Y4YeOHOW U BOCIHUTATENHbHON JEATeTbHOCTH B COOTBETCTBUU C
r'YMaHUCTUYECKUMHU, COLUUOKYJIbTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WaeallaMd POCCHUUCKOTO TPaKIaHCKOTO O0O0ImecTBa, MPUHSATHBIMH B 0OIIIECTBe
HOpMaMd U  TpaBWIaMU  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Mpoleccam
CaMOIIO3HAHUs, CaMOpPa3BUTUSI U HPABCTBEHHOIO CTAHOBJIEHHUS JIMYHOCTU
oOyuarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSD» OTPaKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATENIBHOW W TPAKTUYECKON JesITeIIbHOCTH
o0ydJaroIuxcs Mo pearn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIe B
YacCTHU:

1) rpaskaaHCKOro BOCIMTAHUA:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABOIMOPSIKY;

MpEeJCTaBICHUs] O COLMAIBHBIX HOPMaxX M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EeATEIbHOCTH TPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN YUeOHBIX W MO3HABATENBbHBIX 3a]ad, BHITIOJTHEHUH
XUMHYECKHUX IKCTIEPUMEHTOB,

CMIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMepEeHHUs, JIOTUKY U
apryMeHThI IPYTUX MPU aHaIu3€e Pa3InUHbIX BUJOB YUEeOHOU e TeTbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHHS:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAydYHOMY HacCJeIuo
OTEUeCTBEHHOW XUMUMU;

yBaXXEHHUsI K TPOLEcCy TBOpUECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
MpPUMEHEHUs] XUMHUH, OCO3HAHUSI TOrO, YTO JOCTHKEHUS HAyKH €CThb pe3yJbTar
JUINTETIbHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX OKCIEPHUMEHTAIBHBIX  IOWMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

WHTEpeca M TO3HABaTeJIbHBIX MOTHMBOB B IMOJYYEHUHW U TMOCIEIYIOIIEM
aHajau3e MHPOpMalUKU O TEPeIOBbIX JOCTUKEHUSX COBPEMEHHOUN OTeueCTBEeHHOMN
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHMS,

CIOCOOHOCTH OLIEHWBATh CUTYallMH, CBSI3aHHbIE ¢ XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIlIeHUs, OPUEHTUPYSACh Ha MOpajJbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH ¢
MO3WLIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHUE TMOCJEACTBUI 3THX
MOCTYTIKOB,

4) popMupoBaHus KyJbTYPHhI 310POBbSi:

MOHMMaHWA LEHHOCTeW 3I0poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (H3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmosieHust mpaBuil Oe3omacHOro oOpallleHHWs € BelleCTBaMH B OBITY,
[IOBCEJHEBHOM XU3HU U B TPYAOBOM JAEATEIILHOCTH;

NOHMMAaHWSA UEHHOCTH TpPaBWJ WHAMBHUAYAIbHOTO M  KOJUIGKTHBHOTO
0e30MacHOTo MOBEIEHUS B CUTYaIUsX, yTPOXKAIOLINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TMOCJIEJCTBUN U HENPUSATUS BPEIHBIX MPHUBbIUEK (yHmOTpeOIeHus
AJIKOTOJIsl, HAPKOTHUKOB, KYpEeHUs);

S) TpyaoBoro BocnuTaHHS:

KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIe0BaTeIbCKOM
NesTeIbHOCTH, OOIIEeCTBEHHO TIOJIe3HOM, TBOPYECKOW U  JpYrux BUOAX
NesiTeJIbHOCTH;

YCTaHOBKM Ha aKTHUBHOE YyuyacThe B pEHIeHUH MPaKTUYeCKUX 3ajad
COLIMANIbHOW HAINPaBIIEHHOCTH (B paMKaX CBOETO Kiacca, IIKOJIbI);



WHTEpeca K MPaKTUIECKOMY M3yUYeHUI0 Mpodecchii pa3iudHOro pojaa, B TOM
YHclie HAa OCHOBE MPUMEHEHUS NPEeAMETHBIX 3HAHUH 110 XUMHUU;

YBAXXEHUs K TPYLY, JIFOISIM TPyJa U pe3yJibTaraM TPYIOBOM IESATEIIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIWBHUIYaJIbHOW TpaeKTOPUU
oOpazoBanusi, Oyayiiel mnpodeccud W peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB U
MoTpeOHOCTeH 00IIIecTBa;

6) 3K0J1I0rH4eCKOro BOCIUTAHUS:

9KOJIOTUYECKU 1IeJeCO00pa3HOro OTHOIICHUSI K MPHUPOJE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KHU3HU Ha 3eMJI€;

MOHUMAaHUsS TJIOOAJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE NTPUPOJIHOM U COLUAIIBHOU CPELbL;

OCO3HAHUS HEOOXOJIMMOCTH HCHOJB30BaHMS JOCTH)KCHUM XUMUU ISt
pelIeHus: BOIPOCOB PALlMOHAIBLHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOIO HEIPUATHUS JOEUCTBUK, MNPUHOCIAIIAX Bped OKpYyKarollen
MPUPOTHON cpefie, YMEHHS MPOTHO3WPOBAaTh HEOJIArOMPUSTHBIE JKOJOTHYECKUE
MOCIIEICTBUS IPEANPUHUMAEMBIX JIEUCTBHUI U MPEIOTBpAIIATh UX;

HaJIMYKS Pa3BUTOIO 3KOJIOTUYECKOIO MBILUICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITa JESTEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCA WMHU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUs aKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xeModobuu;

7) 1eHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOLIECTBEHHOMN MPaKTUKU;

MOHUMAaHUS CHeNUPUKH XUMHM KaK HayKd, OCO3HaHUS e€ pojau B
(GbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOr'O MBIILIEHUS, CO3JaHUU IEJOCTHOTO
npejacTaBiieHs] 00 OKpy)KarolleM MHUpe Kak O eJIMHCTBE MPUPOJIbI U YeloBeKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu MpodiieM COXpaHEeHUs
IIPUPOJTHOTO PaBHOBECHS,

yOexKIEHHOCTY B  0OCOOOM 3HAUMMOCTH XHUMHUHM JIJII  COBPEMEHHOMU
LUBUJIIM3ALUU: B €€ TIyMaHUCTUYECKOW HAIPABJIEHHOCTU W BAXHOU pOJIM B
CO3J]aHUU HOBOI 0a3bl MaTepUaIbHON KYJbTYpPhI, PEIIEHUH TNI00ANbHBIX MPodiieM
YCTOMYMBOI'O Pa3BUTUS YEJIOBEYECTBA — ChIPHEBOM, DHEPreTUYECKOU, MUIIECBON U
3KOJIOTMYEeCKON O0e30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00EeCreYeHUU YCIOBUMA
YCHEIIHOr0 TpyJa W JKOJOTUYECKH KOMQPOPTHON >KM3HU KaXKIOTO UJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHMMAaHUsI CYLIHOCTU METOJIOB
MO3HAHUS, WCIIOIh3yEMbIX B €CTeCTBEHHBIX HAyKax, CIIOCOOHOCTH HWCIIOh30BATh



NoJTy4aeMble 3HaHUS ISl aHAIW3a U OOBSCHEHHUSI SIBIICHUI OKPYIKAIOIIero MUpa u
POUCXOSIINX B HEM M3MEHEHU, YMEHHS JIeNaTh 00OCHOBAHHBIC 3aKIIOUSHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIOIIUXCS JaHHBIX C IEJbI0 MONyYSHHUS
JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO WCIIONIb30BaTh XUMHUYECKHE 3HAHMS IS
peleHwst MpoOJieM B peallbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEepeca K MO3HAHUIO U UCCIIeIOBATENIECKON AeATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUIO, K aKTUBHOMY IOJYYCHUIO HOBBIX 3HAaHUM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTepeca K 0COOGHHOCTSIM TpyJAa B pa3nYHBIX cdepax mpodheccrnoHaTbHOMI
JesITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MerarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeaMeTra « XUMHS» Ha
YPOBHE cpeJiHero oduiero oopa3oBaHus BKIKOYAIOT:

3HaUYUMble IS (HOPMHUPOBAHWMSI  MHUPOBO33PEHHS  OOyJaIOIIUXCS
MEXXIUCIUTUTMHAPHBIE (MEXIpeAMETHbIe) OOIeHaAYyYHbIe TOHSITHS, OTpPaXKaroIIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB TIO3HAHHUS,
WCITOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPTHs, sBIICHUE,
mpoliecc, CUCTeMa, HayIHBIM (akT, MPUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCclieZloBaHNe, HAaO0IeHIe, N3MEepeHHUEe, SKCIIEPUMEHT U JpyTHe);

yHHUBepcalbHble y4eOHbIe NelCTBUs (MMO3HABATENbHBIE, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIE), oOecreyrBaroIye dopmupoBanue (GyHKIIMOHATHHON
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIMU O0yYarOIINXCs;
CIIOCOOHOCTh o0yJaromuxcst WCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33pEHUYECKUE 3HAHWS W YHUBEpCaIbHbIe y4eOHBIC
JIECTBUS B IO3HABATEIbHON U COMAIIBHOW MTPAKTHKE.

MertanpenMeTHble Pe3yJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHbIMU  TO3HABaTENbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMHU
NEUCTBUSMU.

OgBJanenue YHHUBepCAJIbHbIMHU Y4eOHbIMH No3HABaTeJbHBIMH
JAeHCTBUSAAMU:

1) 6a30Bble JIOTHYECKHE TeHCTBUSA:

CaMOCTOSITEIEHO  (OPMYJIMpPOBaTh W  aKTyalW3UpoBaTh  MpolieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OlpeneNsiTh LEeNU JeSATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHWH 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTepHble MPU3HAKU MOHSTUM W YCTaHABIMBATH MX B3aUMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI,

BEIOMPATh OCHOBAaHWUS W KPUTEPHH IS KIACCHU(PUKANMKM BEIIECTB U
XAMHUYECKUX pPeaKinid;

yCTaHaBIMUBaTh MPUYUHHO-CIE/ICTBEHHbIE CBA3M MEXAY U3ydaeMbIMU
SIBICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXJeHuss (MHAYKTUBHbIC, JAeAyKTUBHbIC, IIO
aHaJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paccMaTprUBaeMbIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MPUMEHATH B MpoIecce MO3HAHUsI, UCTIOJb3yeMble B XUMUU CUMBOJIMYECKUE
(3HaKOBbIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJ) »JJIeMeHTa, XUMUYecKas QopMyia, ypaBHEHHE XHUMHYECKOU
peaKkiuu — TMPU pelieHWHd y4eOHBIX TMO3HABATEIbHBIX W MPAKTHYECKUX 3ajad,
MIPUMEHATh Ha3BaHHbIE MOJICNIbHbIE MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEeaKIIUil.

2) 6a3oBbIe HcCJIe10BaTe/IbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBaMHM METOJIOB HAay4YHOI'O IMO3HAHUS BEIIECTB U XHUMHUYECKUX
peaxkuuiu;

bopMyJIUpOBaTh 1IEJIU U 3a1a4K UCCIIeI0BaHMs, UCTIOIb30BaTh IMOCTABICHHBIC
U CaMOCTOSATENTHHO Cc(OpMyIUpOBaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUS THUIOTE3BI TIO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBA€MBIX CYKICHUI;

BJIaJIETh HAaBbIKAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUSI W  TPOBEACHUS
YYeHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOIIOJAaTh 32 XOIO0M
mpoiiecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYyJIHpOBATH
000011IeHUs ¥ BBIBOJIbI OTHOCUTENILHO JIOCTOBEPHOCTH pe3yJIbTaTOB UCCIIEOBaHMUSI,
COCTaBIIATh OOOCHOBAaHHBIM OTUYET O Mpo/IeTaHHOK paborTe;

npuodpeTaTh OMNBIT YYEHUYECKOH HCCIeNOBATeNIbCKOH W MPOSKTHOM
JIeATeNIbHOCTH, MPOSBISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJOB peIleHUs] MPaKTUYECKUX 3ajay, MPUMEHEHUIO0 pPa3IudHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHdopmaumeii:

OPMEHTUPOBATHCS B Pa3IMYHBIX HCTOYHWMKAX HWHopManuu (HAy4dHO-
MOMyJisipHasl JIUTeparypa XUMHUYECKOro COJIep)KaHUs, CIpaBOYHbIe MOCOOUs,
pecypcbl MHTepHETa), aHaMU3UpOBaTh WHPOPMAIIAIO Pa3IMYHBIX BUIOB U (HOpM
npeJICTaBIeHuUs, KPUTHUYECKHU OIIEHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTH;



dbopMyTMpOBaTh 3apoChl U MPUMEHATH Pa3IUuyHble METOIbl IIPU MOWCKE U
orbope wH(MOpPMAIMK, HEOOXOAWMOW MJiT BBITIONHEHUS Y4YeOHBIX 3aaad
OIIPeEJIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS WHGOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3NUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TpEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, JUarpaMMmbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAyyHBIM s3bIK B KayecTBe CcpeAcTBa MHpu paboTe ¢
XUMHUYECKOH HWHpopMaluell: NpUMEHATh MeXNpeaMeTHble (pusuyeckue Hu
MaTeMaTH4YecKHe) 3HaKU U CUMBOJIbL, (hOpMyJibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIIONB30BaTh W MpeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CpEICTBa
HaTJISTHOCTH.

OBiageHHe yHHBepCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAMM:

3a/laBaTh BOMPOCHI O CYILIECTBY 00CYyX/1aeMOil TeMbl B X0Jie uajora u/uiu
JIUCKYyCCHM,  BBICKa3blBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEIJIOKEHHUS
OTHOCHUTEIIbHO BBITIOJIHEHUS TIPEI0KEHHOHN 3a1a4H;

BBICTyIIaTh C TpPEe3eHTalMell pe3ysbTaTOB I03HABATEIbHOU NeATeIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BINOJIHEHUN
XUMHYECKOI0 3KCIePHUMEHTa, MpaKTU4ecKol paboThl 10 HUCCIIe0BAaHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3aluu yu4eOHOro mpoekTa u (GpopMyIrupoBaTh BHIBOBI
o pe3yjibTaTaM MPOBEAEHHBIX HCCIEJOBAHUM MyTEM COTJIACOBAHMS MO3UIUI B
X0Jie 00CyXAeHUsI U 0OMEeHa MHEHUSIMU.

OBiageHHe YHHBePCAJIbLHBIMHU PeryJisiTHBHbIMH J1eHCTBHSIMH:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYILECTBISATh CBOK I103HABATEJIbHYIO
JesITeIbHOCTD, OMpeseNss e€ Ienu W 3a7add, KOHTPOIMPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEeKTHPOBaTh TMpeljiaraeMblii aJrOpuT™M ASUCTBHA Mpu
BBIMIOJTHEHUM Y4eOHBbIX W HCCIeNOBaTeNbCKUX 3ajad, BbIOMpaTh Haubonee
3¢ (deKTUBHBIA CIMOCOO MX pelleHHs] ¢ Y4YETOM IMOJy4YeHHs] HOBBIX 3HAaHUU O
BEIIIeCTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JeATeIbHOCTH Ha OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOeHUs Kypca «OpraHuyeckas XUMHUSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABIEHUH O XUMHUYECKOH CcOCTaBJstoLIeH
€CTeCTBEHHO-HAyYHOM KapTUHBI MHUpPA, POJU XUMHUU B T[IO3HAHUU SIBICHUU



npuponbl, B (HOPMHPOBAHMHM MBILUIGHUS H  KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM ISl PelleHus MPaKTUUECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY 3J0pPOBBIO W IPHUPOAHOU
cpene;

BJIaJIeHNe  CHCTeMOH  XUMHYECKMX  3HaHWi, KOTopas  BKJIIOYAeT:
OCHOBOTIOJIATAOIINE TOHITHS (XUMHYECKHA 3JIEeMEeHT, aroM, DSJIeKTPOHHas
000J10YKa aTOMa, MOJIEKYJI1a, BAIGHTHOCTh, JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opMyna (pa3BépHyTas M COKpallléHHas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OO0BEM, YIJIepoAHbI cKeleT, (yHKUMOHANbHAs TIpyMNmna,
paauKa, U30Mepus, U30Mepbl, TOMOJOTMYECKUM pPsiZi, TOMOJIOTH, YIJIeBOJOPO/IbI,
KHCIIOPOJ M a30TCOJAEpXkallie COeAUHEHUs, MOHOMEp, IOJHMep, CTPYKTypHOe
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSAMHEHHUS); TECOPUU U 3aKOHBI (TEOPHsSI CTPOCHHUS
opranuueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XWMHH; MHUPOBO33pPEHUECKHE 3HaHUS,
Jexalie B OCHOBE ITOHHUMaHHsS NPUYMHHOCTH WU CUCTEMHOCTH XHWMHUYECKUX
SABIIEHUH, (AKTOIOTUYECKHNE CBEIACHHMSI O CBOMCTBAaX, COCTaBe, MOIYYEHUH W
0e30MacHOM HCIIOJIb30BAaHUN BaXKHEMIIMX OpPraHMYECKUX BEIIeCTB B OBITY U
PaKTUYECKOH edTeIbHOCTH YeJIOBeKa,;

c(OpMUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTepHble NpPU3HAKU TOHSATHUH,
yYCTaHaBIIMBAaTh UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS TPH
OTHMCaHUU COCTaBa, CTPOCHHUS U MPeBpallleHUIl OpraHunIeCcKUX COeINHEHUH;

c(OpMUPOBAHHOCTh YMEHHUM HCIOJIB30BaTh XWMUYECKYIO CHMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpPHYTOM, COKpallE€HHOI)
GopMysl OpraHMYECKHX BEIIeCTB U YpPaBHEHUH XMMHUYECKUX peakLuH,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OpPraHMYeCKHX BEIECTB I WIUTIOCTPALlUU UX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOSHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMWBATh MPUHAMJIEKHOCTh H3YyHYEHHBIX
OpraHMYeCKUX BEIIeCTB [0 HX COCTaBy U CTPOEHUIO K ONpeleséHHOMY
KJIacCy/Tpynme coeAuHeHUH (yriaeBONOpPOAbI, KHCIOPOA | a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJIEKYJISIpHbIE COEJUHEeHMsI), JAaBaTh WM Ha3BaHUS IO
cucteMatnyeckod HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TpHUBUAIbHBIE
Ha3BaHUs OTAEJbHBIX OpPraHMYECKUX BeLIeCTB (ITWJIEH, MPOIUJIeH, alleTUJIEH,
STWJIEHIJIMKOJb, [NIMLEPHUH, (eHoJ, (opMmanblerun, aleraibierui, MypaBbUHas
KHCIIOTa, YKCYCHasl KACIIOTa, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAs KUCJIO0TA, [III0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIINH);

c(OpMUPOBAHHOCTb YMEHUSI OIpeaessTh BHAbBl XUMUYECKOW CBS3M B
OpraHMYECKUX COeAUHEHMSIX (OJUHApHbIE U KpaTHbIE);



c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTh TIOJIOKEHUS TEOPUH CTPOCHUS
opranumdeckux BemiecTB A. M. ByTiepoBa misi 00bsiICHEHUST 3aBUCIMOCTHA CBONCTB
BEI[ECTB OT WX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHSI MaCChl BEIIIECTB;

cOpPMHUPOBAaHHOCTh ~ YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
¢uznyecKkie W XUMHUYECKHE CBONCTBA TUIWYHBIX IPEJACTABUTEICH pa3IMUHbIX
KJIACCOB OPraHMYeCKUX BeIecTB (MeTaH, dTaH, JTWJICH, IMPOIWICH, alleTHJICH,
Oyranuen-1,3, metundyranuen-1,3, OeH30J, METaHOJ, 3TAHOJ, STUJIEHIJIUKOJb,
TIUIEPHUH, (EHOJ, aleTalblIerul, MypaBbUHAsI U YKCYCHas KHCIIOTHI, TJFOKO3a,
Kpaxmal, [eJUTI0I03a, aMUHOYKCYyCHAs KHCIIOTa), MJUTFOCTPUPOBATH TeHETHIECKYIO
CBSI3b MEXKIy HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PpEaKIHuid ¢
WCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO
ChIpbsi  (HedTh, NPHUPOIHBIA Ta3, Yrojb), CHOCOOBI HX TepepaboTKu U
MpaKTHYeCKOoe TPUMEHEHHUe TIPOTYKTOB TepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO BEIECTBA WM IMPOAYKTa
peaknuu 10 W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJIHOTO W3 HWCXOJHBIX
BEIIIECTB WJTU MPOIYKTOB PEaKIINH);

c(OpMUPOBAaHHOCTh yYMEHHWH BIAJeTh CHUCTEMOW 3HAaHWH 00 OCHOBHBIX
MeTojaX Hay4YHOTO MO3HAHMUS, UCIIOJIb3yeMbIX B XUMUH MPU U3YYCHUH BEIIECTB U
XUMUYECKUX SIBICHUH (HaOMOIeHe, N3MepeHne, SKCIIEPUMEHT, MOICINPOBaHNE),
UCIIONIb30BaTh CHUCTEMHBIE XUMHUYECKHe 3HAHWS [UIsl TNPUHSATHS pelleHuid B
KOHKPETHBIX JKWU3HEHHBIX CHTYyallWsX, CBS3aHHBIX C BelIECTBAMH U WX
IPUMEHEHHEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIONATh MpaBUiia MOJb30BAHUS XUMUYECKON
MOCYJIO W J1abopaTOpHBIM O0OpyIOBaHWEM, a TaKXKe IpaBuiIa OOpalleHus ¢
BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKILHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATh W BBITOJTHATH XUMHYECKUH
AKCTIEpUMEHT (TIpeBpallleHns] OPTaHNYECKUX BEIIeCTB MPU HarpeBaHUH, TIOJTyUYeHHE
STWJIEHAa W W3YyYeHHe ero CBONCTB, KadeCTBEHHBbIC PEaKINH OPraHMYeCKHX
BEIIeCTB, JeHaTypauus OelIKOB NpH HArpeBaHWH, LIBETHBIE peakiuu OelKOB) B
COOTBETCTBHUU C TMpaBWIAMH TEXHUKH O€30MacHOCTH TpU OOpalleHUuH ¢
BEI[eCTBAMH H JTAOOpPAaTOPHBIM O0OpYyIOBaHWUEM, TIPECTABISATH PE3YIbTAThI
XUMHUYECKOTO SKCIepruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX Pe3yJIbTaTOB;

c(OpPMUPOBAaHHOCTh YMEHUW KPUTHUYECKH aHaM3UPOBATh XUMHUYECKYIO
WHPOpMAIIMIO, TONy4yaeMyl H3 pa3HbIX HCTOYHHKOB (CpelicTBa MacCOBOM
uHdopmaruu, IHTepHeT U Ipyrux);



chOpMHUPOBAaHHOCTh ~ yYMEHWH  CcOONIOJaTh  MpaBWiia  DKOJOTHYECKH
I1eJIeCO00pa3HOTO TOBENEeHUSIT B OBITY W TPYMOBOH JESITEIBHOCTA B IIENSIX
COXPAaHEHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEW INPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JEHCTBUS Ha >KUBbIE OpPraHW3MBbl OINpPENeIEHHBIX OpPraHUYECKUX
BeIleCTB, MOHMMas cMbica mnokazatens [1JIK, mosicHsTe Ha mpumepax crocoObl
YMEHBIICHUS W NPEJOTBPALICHUS WX BPEJHOrO BO3ACHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUisi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
MPUMEHSTh 3HaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HaHUS BeIlleCTB U
XUMHUYECKHUX SIBIICHUI;

JUTSL  CIETBIX W CHA0OBHSIIIAX OOYYaIOIIUXCS: yMEHHWE WCIIO0Ih30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HaueHuit JI. bpalins st 3anmucn XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTtHBIe pe3ysbTaThl OCBOeHHUs Kypca «OOImas W HeopraHuyeckas
XUMUSD OTPaXkaroT:

c(hOpMUPOBAHHOCTh  TPEJICTABICHUN: O XHUMHYECKOW COCTaBJISIONMIEH
€CTeCTBEHHO-HAyYHOM KapTUHBI MHUpa, POJM XHWMHUW B TIO3HAHUU SBJICHUU
npuponbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMMOM JJIsI pelIeHHs TPAaKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO U MPUPOIHOU
cpene;

BJIaJICHUE  CUCTEeMOM  XWMHUYECKHMX  3HaHUM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMUYECKH 3JIEeMEHT, aToM, W30Tol, S-, p-, d-
3JIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BaJIGHTHOCTbh, SJEKTPOOTPUIATEILHOCTh, CTEMeHb OKUCJIEHUS, XUMUYeCKasi CBSI3b
(KoBaJIeHTHas1, MOHHAasl, MeTaJUIM4ecKasi, BOAOPOAHAs ), KpUCTAINIMUecKasl peleTka,
TUNBl  XUMHUYECKUX  peaKklud, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
3JIEKTPOJINTUYECKAs AUCCOLMALUS, OKHUCIUTEeNb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYEeCKOe paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON nuccouuanuu, nepuoandeckui 3akoH J[. M. Menpgeneena,
3aKOH COXPaHeHMsl MaccChl BEIlIECTB, 3aKOH COXPAHEHUS W MpEeBpallleHUs YHEPIUu
MPU XUMHUYECKUX PEaKIUsix), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMWH,
MUPOBO33pPEHUYECKHE 3HAHUS, JIeKalllue B OCHOBE IMOHUMAaHUS MPUYMHHOCTU H
CHUCTEMHOCTH XWMHYECKHUX SIBIICHWUU, (aKTOJOTUYECKHE CBENIEHUS O CBOWMCTBAX,
coCTaBe, MOJIy4YeHUH U 0e30IMacHOM MCTIOJIb30BaHUHN BOKHEUIIINX HEOPTaHUIECKUX
BEIIIECTB B OBITY U NMPAKTUYECKON NIeSITEIIbHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEepHBbIC TPW3HAKH TOHSITHH,
YCTaHaBIMBATh WX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLLME MOHATHS NPH
ONMCaHUU HEOPraHMYECKUX BEIIECTB U X MpeBpalleHHI];

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JIJIs
cocTaBieHUs (OpMyN BelIeCTB MW ypaBHEHUH XUMHUYECKUX  peaKLUid,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHabHbIE Ha3BaHUS OTAEIbHBIX
HEOpraHWYecKUx BellecTB (yrapHblid ra3, YyrJeKHCHbId ras, aMMHaK, raméHas
U3BECTh, HeraléHas U3BeCTh, MUTheBask CO/a, MUPUT U IpyTHe);

c(hOpMUPOBAHHOCTh YMEHUM ONpeIeNsITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEIUHEHMSIX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJleHTHAas, NOHHAs, MeTaJUIMuecKasi, BOJAOPO/IHAs) B COeIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEeIIETKM KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJspHasd,
WOHHAsl, MeTaJJTM4ecKas), XapakTep cpe/ibl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCIMHCHUU;

c(hOpMUPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh NPUHAAJIEKHOCTh
HEOPTaHWYECKUX BEIECTB MO HMX COCTaBy K OMNpeAelNE€HHOMY Kiaccy/Tpyrie
COeIMHEeHMH (MpOCThle BELIECTBA — METAJUIbl U HEMETaJlJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTepHbIe TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PacKpbhIBATh CMBICI MEPUOANYECKOro 3aKkoHa /.
N. MenpeneeBa 1 JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dlieMeHTOB |—4 mnepuonoB Ilepumonnueckoii cucTeMbl
xumudeckux sneMmeHtoB J[. VM. MenneneeBa, ucronb3yst MOHSTHS «s-, p-, d-
3JIeKTPOHHbIE opbuTanmy, «QHepreTUYecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEIUHEHMI
o nepuogam u rpynnam Ilepuonnueckoii cuctemMbl XUMUYecKUX 3yieMeHToB [l. 1.
Menpeneena,

c(hOpMHUPOBAaHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jIMYHbIX  KJIACCOB,
NOATBEP)KIATh CYyIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXIy HeopraHM4eCKUMU
BEILIECTBAMH C IIOMOLIBIO YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUM;

c(hOpMUPOBAHHOCTh yMEHUSl KIAacCUPUIIMPOBATh XUMUUYECKHE PEAKLHUH T10
pa3nuMYHBIM MpU3HAKaM (YUCIY M COCTaBy pearupyrolluX BEIIECTB, TEIJIOBOMY
¢ (deKTy peakuuy, U3MEHEHHUIO CTENeHed OKHCIIeHHUs 3JIEMEHTOB, 00paTUMOCTU
peaKkIyy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YpPaBHEHHS peaKIMil pazIuyHBIX
THUIIOB, TOJHbIE U COKpALIEHHBIE YPAaBHEHUS peaklnii MIOHHOTro oOMeHa, yUnUThIBas
YCJIOBHSI, PU KOTOPBIX 3TU PEaKLUU UIYT 10 KOHLA;



c(hOpMHUPOBAaHHOCTh YMEHUW TMPOBOAWTH PEAKIUH, MOATBEPKIAIOIINE
KAa4eCTBEHHBI COCTaB pPAa3JMYHbIX HEOPraHWYECKUX BELIECTB, pPaclO3HABaTh
OINBITHBIM IYTEM HOHBI, PUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpblBaTh CYIIHOCTh  OKHCJIUTEILHO-
BOCCTaHOBUTEJIBHBIX PeaKlMil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca
3TUX PEaKLNM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuy OT pa3InYHbIX (AKTOPOB; XapaKTep CMEIIEHNUS XUMHUYECKOT0 paBHOBECHUSI
B 3aBUCUMOCTH OT BHelTHero Bo3aekctBus (mpunuumn Jle [laTenne);

c(hOpMHUPOBAaHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
Je)XalyMe B OCHOBE MPOMBILLICHHOIO IOJIyYeHHUs] CEPHOM KHUCIOThI, aMMHaKa, a
Takke cHOPMUPOBAHHOCTH MpPEACTaBICHUM 00 OOIIMX HAYYHBIX MPHUHIUINAX |
AKOJIOTMYECKUX MPpobiieMaX XUMUUECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C WCIOJIB30BAaHUEM
MOHSATUSI «MaccoBas JI0Jsl BellleCTBa B PacTBOpe», OOBEMHBIX OTHOIIEHUN ra3oB
MpU XUMHYECKUX PEaKIUsX, MacChl BellecTBa WM 00BhEMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BeIIECTBA, Macce WM OOBEMY OJIHOTO M3 YUYACTBYIOIIUX B peaKIUU
BEIIIECTB, TEIJIOBOTO 3((deKTa peakiid Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChl
BELIECTB, IPEBPALLIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUiia MOJb30BAHUS XUMUYIECKON
MOCyI0Oi U J1abopaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBwiia OoOpalleHus ¢
BeIlIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMUYECKUX OIIBITOB;

c(hOpMUPOBAaHHOCTh yMEHUW TUJIAHUPOBATh W BBITOJTHATH XUMHYECKUH
SKCIEPUMEHT (pa3yioKeHHe MEPOKCHIa BOJIOPOJia B MPUCYTCTBUM KaTalll3aTopa,
OIpelieJIEHNEe Cpelbl PacTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3UYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOU PEaKIINH,
peaknuu WOHHOTO OOMEHa, KadeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7ay IO
TeMam «MeTtamby U «HeMmeTtainbny) B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30IMacHOCTH MPU OOpAIIEHUH C BEIIECTBAMU U JIaOOpaTOPHBIM 000pYydOBaHUEM,
MPEACTABIATh PE3YyJbTAaThl XMUMHUYECKOrO JKCIepuMeHTa B QopMe 3amucu
YpaBHEHUW COOTBETCTBYIOIINX peakiuii u (GopMyIupoBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YJILTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIruio, MOJydyaeMyl W3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT U Ipyrux);



chOpMHUPOBAaHHOCTh ~ yYMEHWH  COONIOJaTh  MpaBWiia  DKOJOTHYECKH
I1eJIeCO00pa3HOTO TOBENEeHUSIT B OBITY W TPYMOBOH JESITEIBHOCTA B IIENSIX
COXPAaHEHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEW INPUPOAHON Cpenbl, OCO3HABATh
ONACHOCTbH BO3JIEUCTBUS Ha XUBbI€ OPraHU3Mbl ONIPEIEIEHHBIX BELIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHsTh Ha mnpumepax crnocoObl YMEHbBIICHHUS WU
MPEIOTBPALLEHUS UX BPEJHOIO BO3IEMCTBUS HA OPTaHU3M YeJIOBEKA;

JUIs. 00y4YarolUXCsi ¢ OTPAaHUYEHHBIMM BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE
MPUMEHSTh 3HaHHUS OO0 OCHOBHBIX [OCTYIHBIX METOJaX IO3HaHUsS BeIlleCTB U
XUMHUYECKHUX SIBIICHUI;

JUISL  CIeNbIX M CHabOBUASIIMX OOYYarolUXCs: yMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XUMUYeCKUX

dbopmy.



TEMATHYECKOE IIJNTAHUPOBAHUE
10 KJIACC

Koan4gecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposBbie)
Ne n/m Konrpoasnbsie IIpakTnueckne
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebI
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHNYeCKO XUMHM
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTAHNIECKUX COSTMHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. Yraesogopoanl
2.1 [IpenenpHBIEC YTIEBOIOPOABI — AKAHBI 2
9 HenpenenbHble yrieBoopo/ibl: alIKEHBI, 6 |
aJIKa/IMeHBbI, aJIKUHBI
2.3 ApomaTHdecKue yrieBoJ0pOabl 2
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U 3 |
ux nepepadoTka
Hroro no paznemy 13
Pa3nen 3. Kuciiopoacoaep:xamnue opraHnu4eckue coeJHHEHU
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOOHOBBIE KACTOTHI. 7 |
CrnoxHuble 3(pupbl
33 VYrieBoib 3 1




Hroro no pazueny 13
Pa3nen 4. AzoTcoaep:kamue opraHudecKue coeINHeHHs

4.1 AMMHBL. AMUHOKHCIIOTHI. benku 3
Hroro mo paznemy 3
Pa3neu S. BeicokoMoJIeKyJIApPHbIE COeAMHEHUS

5.1 [Tnactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34




11 KJIACC

KoanuecTBo 4acon JIeKTpPOHHDbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoannbie IIpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypesl
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepnonnueckuii 3aKoH
1.1 u Ilepuoanueckas cuctemMa XUMHUYECKUX 3
snemenToB /1. 1. MenzaeneeBa
12 Crpoenue BemectBa. MHOrooOpasue 4
’ BEILECTB
1.3 XUMHYECKUE PeaKIuu 6 1 1
Hroro no pazueny 13
Pa3znen 2. Heoprannieckasi XumMust
2.1 Mertanibl 6 1
2.2 Hemeranmsr 9 1 1
’3 CBs13b HEOPTAaHUUECKUX W OPTaHUIECKUX )
’ BEILECTB
Hroro mo pazueny 17
Pa3zpnen 3. Xumus u :Ku3Hb
3.1 XMW ¥ )KU3HDb 4
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE NIVIAHUPOBAHUE
10 KJIACC

No
n/n

Tema ypoka

KoaungecTBo uacos

Bceero

KonTtpoabHbie
padoThI

IIpakTHUyeckne
paboThbI

JlaTa
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
oOpa3zoBaTe/ibHbIE

pecypcbl

[IpenmeTt oprannyeckoil XuMuu, €
BO3HUKHOBEHHE, pa3BUTUE U 3HAYEHUE

Teopust cTpoeHUst OpraHM4YeCcKUX
coequnennit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHHUSI

[IpencraBnenue o kiaccupuxanuu
opranmveckux BemectB. Homenkiarypa
(cucTemaTuyeckas) U TpUBAATbHBIE
Ha3BaHUS OPTaHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUN PsiJL

Mertan u 3TaH — npocTeuIme
MpEeJCTAaBUTEN AIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOWCTBA

OTUIICH U IMPOIUJICH — HpOCTGfIH.IH@
OpeACTAaBUTCIIN aJIKCHOB

[Ipaktraeckas padorta Ne 1. «Ilomydenne
ATHJICHA U U3yYCHHE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyTanuen-1,3. [loxyuenue
CHHTETUYECKOTO KayuyKa U Pe3UHBI




ANKHWHEL cOCTaB B 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psiT. ATIETHIIEH —
MIPOCTENIINI MTPEJICTABUTEID AIIKHHOB

1 Brruncnenus o ypaBHEHHIO XUMHUYECKON
peaxIuu

12 ApeHbl: 6eH30JT U TOJY0JI. TOKCHYHOCTh
apeHoB

13 ['enernueckas CBS3b YIiI€BOJAOPOIOB,
MPUHAAIEKAIUX K pa3ITYHbIM KJlaccaM
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN a3 U MOMYyTHBIE HEPTIHBIC
ras3sl, He)Th ¥ IPOYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U MOMYyTHBIE HEPTIHBIC
ras3sl, He)Th ¥ IPOYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pasaerny
«YTIIeBOIOPOIBI»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHoJI ¥ 3TaHoJ. Bogopoanas cBsi3b

18 MHoroaToMHbI€ CIUPTHI: ATUIECHTTUKOIb U
TJIALEPUH

19 ®DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3HUECKHe
U XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaerupl: GopMaIbAeTU U
aneTaibAerusl. AETOH

)1 O1HOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIS
KHUCIIOTBI: MypaBbUHAS U YKCYCHAs

22 [Ipaktraeckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAaA KHCJIOTHI, KaK

23 MpeICTaBUTEH BBICIINX KapOOHOBBIX
KHCIIOT

24 MBp1ia Kak coJi BBICIIAX KapOOHOBBIX
KHMCJIOT, UX MOIOIIEee IeHCTBUE
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIPOIN3 CIIOKHBIX
3pupoB

%6 JKupsr: ruaponus, npuMeHeHne,
Ouosornyeckas pojib KHPOB
VYTneBopl: cocTaB, KiacCH(pHUKAIIHS.

27 Baxwuelimume npeactaBUTeNn: TIIOKO3a,
¢bpykTo3a, caxaposa

)8 Kpaxmai u nenirosio3a Kak mpupoiHbie
MIOJIUMEPHI
KonTtponpHas pabora o pazaeny

29 «Kucnopoacoaepxaiiyue opraHuueckme
COCJTUHEHUS)

30 AMUWHBI: METHJIAMUH U aHWJINH
AMWHOKHCIIOTHI KaKk aM(pOTEpHBIC

31 OpraHUYECKHUE COCAMHEHUS, UX
Ounosnoruyeckoe 3HaueHue. [lentuabt

9 benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHMS

1 OcHOBHbIE TOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN

34 OCHOBHBIE METOBI CHHTE3A




[Lmactmacchl, KayuyyKd, BOJIOKHA

BBICOKOMOJICKYJISIPHBIX COE€IUHCHUH.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KJIACC

No
n/n

Tema ypoka

KoanuecTBo uacos

Bceero

KontpoasHbie
padoThI

IIpakTHyeckue
paboThbI

JlaTa
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
oOpa3zoBaTe/ibHbIE

pecypcbl

XUMHUYECKUH IeMEeHT. ATOM. DJIEKTpOHHAs
KOH(HUTYpaIis aTOMOB

[Tepuoanueckuii 3akon u [lepuoanueckas
cHcTeMa XUMHYeCKux deMeHToB /1. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOECHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOUCTB
XUMHYECKHX DJIEMEHTOB U X COSIMHEHUH 110
rpyIIaM 1 nepuoaaM. 3HaueHHe
MIePUOANIECKOTO 3aKOHA U CUCTEMBI
xuMmu4deckux anmemenToB /.M. Mennaeneena B
pa3BUTHHU HAYKH

CrpoeHue BenecTBa. XUMUYECKas CBA3b, €&
BUJIBI; MEXaHM3MBI 00pa30BaHUS
KOBaJICHTHOH CBs3H. BosioposiHast cBs3b

BanenTHOCTE. DJIEKTPOOTPUIIATEIEHOCT.
CreneHb okucieHus. BemmecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

Ilonsarue o JAUCIICPCHBIX CUCTEMAX.
HctunaHEIC 1 KOJUIOUJHBIC PACTBOPHI.
MaccoBas J0JI BEIICCTBA B paCTBOPC




Knaccudukanus 1 HOMEHKIaTypa
HEOpraHMYecKUX coequHeHni. ['eneTnyeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3IMUHbIX
KJIacCOB

Knaccudukanust XUMI4IeCKUX peakIluii B
HEOPraHUYeCKOW U OPraHuueCKON XUMUHU.
3aKOH COXpaHEHHs MACcChl BEIIECTB; 3aKOH
COXpaHEHHUsI U IIPEBpAIleHHs] SHEPTUU TIPU
XUMHYECKHUX PEeaKIIHIX

CkopocTtb peakiu. OOpaTuMble peakluu.
XUMHYECKOe paBHOBECHE

10

[IpakTtraeckas padorta Ne 1. «Biusaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEeaKIUI»

11

OnextpoauTuueckas auccoruanus. [lonsrue
0 BojioposiHOM Tokasartene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpPTaHUYECKUX ¥ HEOPTaHMYECKHUX BEIECTB

12

OKHUCIATENEHO-BOCCTAHOBUATEIEHEIC
peaxrun. [ToHsTHE 00 AMIEKTpOITH3E
pacIiaBOB U pacTBOPOB COJICH

13

KontponbHast pabota mo pazaeny
«TeopeTnyueckrie OCHOBBI XHMU

14

Mertannsl, ux nonoxenue B [lepuoamaeckoit
CUCTeMe XUMHUYecKuX dneMeHToB J[. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01me Gu3nyecKkue cBOWCTBa
METaJUIOB




15

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN PsiJT
HaANPSLKEHAN METAILIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HaTpui, Kallui, Kalbluii, MarHuu,
AQTIOMUHUN) U UX COCTMHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIMHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKejle3a U UX
COeIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIePUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamabi»"

20

HewmeTtamnsl, X 1onoskeHue B
[Teproguyeckoii cucTeMe XUMUYIECKUX
anemenTtoB J[. 1. Menpeneena u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyeckre CBONCTBA HEMETAJIIOB.
AJNITOTpONUST HEMETAIUIOB (Ha TIpUMepe
KHCII0poa, cepsl, pocopa u yriepoa)

22

XUMUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEeINHEHUN

23

XumHuueckue cBOMCTBa azoTa, pochopa 1 ux
COCIMHEHUH

24

XUMUYECKUE CBOMCTBA YIJIEpo/ia, KPEMHUS 1
HUX COeIUHEHUM

25

[IpumeneHre BaKHEUIIIMX HEMETAIIJIOB U UX
COEeIMHEHUN

26

OO000I1eHHE U CUCTEMATU3ALMS 3HAHUHN 110




teMe «Hemeramiby. Beruncnenus no
YPaBHEHUSM XUMUUYECKUX PEAKLU U
TEPMOXUMHUYECKUE PACYETHI

[Ipaktuueckas padora Ne 3. «Perenune

27 SKCIEPUMEHTAIBHBIX 33a4 10 TEME 1
"Hemertamasl"»

)3 KontponpHas padota mo temam «MeTamibn 1
u «Hemeramibn

79 Heoprannueckue u opranndeckue KUCIOTHI. I
Heoprannueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOpraHUYeCcKue U

30 opraHuyeckue coequHeHus. [ eneTnyeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponb xumuu B oOeciedeHUH KOOI HUSCKOM,

31 HHEPreTHUECKOM U MUIIEBOW 0€30MacHOCTH, 1
pPa3BUTUU MEIUIIHHBI
[IpencraBiaeHus 06 0OIMMX HAYIHBIX

32 IIPUHIUAIIAX ITPOMBIIUIEHHOIO ITOJIyY€eHUs 1
BAKHEWINIKUX BEIECTB

33 YenoBek B MUpPE BEIIECTB U MAaTEPHATIOB 1

34 XuMHs ¥ 3J0pOBbE YEJIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 14

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKUE MATEPHUAJIBI U1 YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






