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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
ydyeOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanuy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOKeHUN «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
deneparuu Ha niepuoa a0 2025 ronma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIACICHUIO
oO1eit cTtparerun oOydeHusl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPeCTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
COZIepKaHUs, PE3yJNbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOoCcTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIINX
LEJTOCTHOM CHCTEME XUMHUYECKOTO 0O0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. Peammsyercs Xxummueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU yIeOHOTO
npeaMera «XHMHS», COJIEPKAHHE M TIOCTPOECHHE KOTOPOro OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoBanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyrko poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (DOPMHPOBAHUE PAIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IJaHHE LETOCTHOTO MPEACTABICHUA 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEIT0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
TpyJa W KM3HM KaKJI0ro wieHa oOmectBa. COBpeMEHHas XMMHsS Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
r100anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, SKOJIOTHYECKON O€30IaCHOCTH U OXPaHbI 3J0POBB.

B cooTtBercTBHM C OOmMMM LENMH U NPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBndomuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKU: CUCTEMA
3HAHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW U3 OONIeH XUMUW) U
OpraHn4eckon xumuu. GOopMUpPOBAaHNME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIoo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranmdeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHM, a TaKK€ HAa YPOBHE CTEPEOXMMHUUYECKHUX M DJIEKTPOHHBIX
IpEICTaBICHU O CTpoeHMH BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEOUHEHHNM. B Kypce OpraHmyecKkoM XUMHM IIOJIYy4YarOT pPa3BUTHE
c(hOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMs MEPBOHAYAIBHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUECKON PEaKIINH.

[Tonx HOBBIM yriOM 3peHUs B IHpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOTMUECKUX IO3MULIMM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX M MPUMEHEHWH, a TaKXKE O XUMHUYECKUX PEAKIHSIX, UX CYITHOCTU H
3aKOHOMEPHOCTSX TPOTeKaHUsl JomoiHsercs B Kypcax 10 m 11 xmaccoB
3IIEMEHTAMHU COJACpNKaHMs, WMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JIpYTMMH HayKaMH, PAacKphIBalOT €€ poJib B IMO3HABATEIHHOW M TMPAKTUYECKON
JESTEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHS K IPOIECCY
TBOpYECTBA B O0JIACTH TEOPUU WM MPAKTHUECKUX TMPHUIOKEHUN XUMHH, TIOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ I TIONMOJHEHWS 3HAHWH, pEeIIeHUs WHTEIUICKTYalbHBIX W
IKCIIEPUMEHTAJIBHBIX MCCIIEI0BATEIbCKUX 3a/1a4. B 1menom copepikanue yueOHOTro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopmupoBaHUe y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi TTOHUMAHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE EIUMHCTBO HEOPraHMYECKOro U
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTpOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHUH MMyTEM OSKCIEpUMEHTa W
pelieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
TaKKe MpobIIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUST HOBBIX
TEXHOJIOTHIA U MaTEpHUAaJIOB.

B nmnane pemieHus 3amad BOCMUTAHUS, Pa3BUTHS W COLMATH3AINH
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMPEIECICHHUIO
CONlep’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4YeOHBIX JCHCTBHIA, HWMEIONMX 0a30BO€ 3HAYCHHWE IS
Pa3IUYHBIX BHUIOB JEATEIBHOCTH: pEIICHUS MpoOsieM, IOWCKa, aHaiIM3a W
00paboTku nH(popMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U UCCJE0BATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTtuke mnpemomaBaHWS XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TaK U HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus, IPU OMPEICICHIN
COJIepKaTeNbHOM XapaKTEPUCTUKHU IeNeld HU3y4eHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XAMHYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESITEIIbHOCTH YeJIOBEeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyIbTyphl. C
METOJUYECKOW TOUYKH 3PEHUS] TAKOW MOAXOJ] K OMpEACNICHUIO IeNield W3ydeHUs
peaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4Y€HUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIIAIOTCSA:

e (opmMupoBaHME CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TMOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsI TPUOOpEeTEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO DJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
0e30macHOro o0panieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1IeJied U 3a/1ay U3y4eHUs
peaMeTa B porpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCs  MPEArOoYTeHHE
MPaKTUYECKON KOMIIOHEHTE COJEpKaHUsI OO0y4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHOM OpraHu3alliy, BIAJCIOIIEro HE
HA0OpOM 3HaHUW, a (YHKIHOHAIBHOM TIPaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMUA aKTHUBHOTO TOJIyYEHUs 3HAHUW M MPUMEHEHUS UX B PEATbHOM >KU3HU
JUISl peLIEHUs TPAaKTUYECKHUX 3a/1ay.

B cBf3u ¢ 3TUM mnpu U3yyeHUH TMpeaMeTa «XUMHUS» JOMUHUpYIOIEee
3Ha4Y€HHE MPUOOPETAIOT TAKKE 1IeJIN U 33]1a4H, KaK:

amanrtanusi 00yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHUE IS PA3IMYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHus MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOAMMBIX [JIsi MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHM, a TaKXke Mg OLUEHKHM C TO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEeHHbIe MH(OPMAIIMOHHbIE TEXHOJIOTHH JJI TIOMCKA U aHaiu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJIEP KAHMUS;

(dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaroumxcsi YyOeXIEHHOCTH B T'yYMaHUCTUYECKOH
HANpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00ANbHBIX MpoOiieM
paIMoOHaIBHOTO MPUPOAONOIB30BaHNUs, MOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl MPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOIO
OTHOIIEHUSI K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHHUS ONbITA
UCIIONIb30BAaHUSl TONYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIlUsX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMETHON 00sacTu «EcTecTBeHHO-HAYyYHbIE
PEIMETBD.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero obuiero odpazoBaHus, cocranisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefeno).



COJEPXKXAHUE OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAOB. Te€opus CTPOEHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHH. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKHUX BemecTB. [ omosiorusi, wu3zoMepus. XuMUuYecKas CBsI3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpPraHMYECKHUX COEJUHEHHMM (CHCTeMaTHdecKas) | TpPUBUAJIbHBIC Ha3BaHUS
BOKHEHUIIIMX MPE/ICTABUTENIEH KJIaCCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIeCTB W WX IPEBpaAICHUI:
O3HAKOMJIEHHME C 0Opa3laMy OpPraHMYEeCKHUX BEIIECTB M MaTepuallaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJEHUE U
OTNMCaHKUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu 3aMelIeHUs] U TOPEHHS), HAXOXJAEHHWE B TMPUPOJE, IOIYyUYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifi. DTUIICH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTalluM, OKUCICHHUS U
MOJIMMEPU3AINH ), TIOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTUUECKUM psall. AlleTUIICH
— TPOCTEUINIMKN MpeaCTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE W
XMMHUYECKUE CBOMCTBA (PEaKIMU THIPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, GuU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakuuu TaJOreHUPOBAHUSI U HUTPOBAHUSA), TOJyYeHUE U TIpUMEHeHue. 10.1y0:
cocmas, cmpoeHue,  (usuyeckue U  Xumudeckue  ceoucmea  (peakyuu
2A/I02EHUPOBANHUSL U HUMPOBAHUS), NOAYYeHUe U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAAICKAIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKHil), mnuposn3. I[IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HUX MpEBpaIleHU:
O3HAKOMJIEHHE C O00pa3laMu IUIaCTMACC, KaydyyKOB U PE3HUHbI, KOJUIEKUIUU
«Hepts» u  «VYromp», MOAENIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Beruuciennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOr0 BEMIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WM MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:xamue opranu4ecKkue coeJUHEHH s

[IpenenbHblE OJHOATOMHBIE CHUPTHI. MeETaHONT U 3TAaHOJ: CTPOCHHUE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpoaHbIE CBS3U MEXKIY
MOJIEKYJIAMU COUPTOB. JIelCTBHE METAHOJIA K 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHele  COMPTHL. IJTWICHIJIMKOJIb W  TJHUILEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICMCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHas peakiusi Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBHEe Ha
OpraHu3M 4esnoBeka. [[pumMeHenue rnmueprHa U STUJICHTIIMKOJIA.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuunocTh Genona. [Ilpumenenue genona.

Anbaerugipl U kemowuwvl. DopManblIerui, aleTaIbJICTUu/l; CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHWUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIC KHCIOTB. MypaBbpuHas U
YKCYCHasi KMCJIOTHI: CTpOeHHUE, (hU3NUeCKre U XMMHUYECKUEe CBOWMCTBA (CBOMCTBA,
o01me I Kjacca KUCIOT, peakius dTepudukaium), nojiydeHue U npuMeHeHue.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTEN BBHICIIMX KapOOHOBBIX
KHCIIOT. MbIla Kak COJTHM BBICIIIUX KaPOOHOBBIX KUCJIOT, IX MOIOIIEE ACHCTBUE.

Cnoxuble 2(GUphl KaK MPOWU3BOJAHBIE KAapOOHOBBIX KHCHOT. ['mapomnus
c0HBIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenue xupoB. buonornueckas
pOJIb )KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JH- H
nosiicaxapuabl). ['oko3a — npocTelimmii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), okucienue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie noiaumepsl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs peaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
IIPOBEICHHE, HAONIOJACHUE W OMNHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToOMHbIX CHUPTOB (B3aUMOJAEHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcugom wMmenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOAOM),
IPOBEJCHUE MPAKTUUECKONU pabOTHI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbluuciaenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKUIHUH MO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OAHOTO U3 UCXOJHBIX BEIIECTB MM MIPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benkun kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
HAOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMH OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUH, CPEIHSS MOJEKYJSApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAUHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCALU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanmm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce oCyLIECTBIsIETCA 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK W NOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKaIs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE.

dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKUE BETUUUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypCBl.

TexHonorus: mNHIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKUN dIeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAsS
00oJi0uKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/eNieHnsl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA M [lepnoanyueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KkOBaJIeHTHasi HEMOJIIpHAs M MOJsApHas, MOHHAasg, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
akuenTtopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISIpPHOTO M HEMOJEKYJISPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTnyeckas CBSI3b HEOPraHMYECKHX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Kriaccupukanuss XUMHUYECKMX — peakuud B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU PU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaJIbHAsI, IET0OYHASI.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB Jl. .
MeHaeneeBa», U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEHIETOK, HAOJIIOIEHHE H
OMMCAaHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OIMBITOB (Pa3joKEeHHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOTO OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUHWii, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JI0JIS BEILIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonmoxxenne HemerauioB B llepuoamdeckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpyuMeHEHNE BAKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertamnel. [lonoxxenne meramnoB B Ilepmoandeckonl cUCTEME XHMHYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0YEK
aToMOoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWM, Kaliui, KaJIbIUH,
MarHuii, almfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUHN.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUe KOJUIEKIMU «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a7a4, HAOIIOJIEHUE W OINUCAHUE JEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aUMOJAECHCTBHE THIPOKCHUJIA aTFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérer maccer BemecTBa Mo 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIIeCTBa, Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
13 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumMum B 00€CIEUEHUM HKOJOTHMYECKOM, SHEPIeTUYECKOW M MUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHbIX MPUHIHUIAX  [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJs1 3JIEKTPOHUKW, HAaHOMAaTepHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yao00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0€30MaCHOTO KCIIONH30BAHUS TMPEMApaTOB OBITOBON XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanust  MeXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YEHHM  oOO0med u
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoTes3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOTLIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHapnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METarpeAMETHbIM W TpeAMETHbIM). HayuHo-mMeToauyeckoi OCHOBOM  Jis
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIIN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHUMHS» HAa YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJMLIMil 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOY4YaroImMXCsl PYKOBOJACTBOBAaTHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPUCYIIUMHU LEJIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJNbTaThl OCBOCHUS MpeaMeTa «XHUMUs» JOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMHU POCCHICKOTO Tpa)XAAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOPMaMM W  TOpPaBWIAMH  [OBEIEHUS, CIOCOOCTBYIOUIMMHU  MpoLeccam
CaMOIIO3HAHUsA, CaMOpPAa3BUTUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJarImXxcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpEeAMETa «XUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00yJaronmxcs Mo peajn3aluu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIHPHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTUHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAONMIOJEHNN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

UHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHWBATH CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHUIIECH C
MO3UILIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JNEATEIBHOCTH,

MOHUMAHUS [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M  KOJUIGKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEICTBUN U HEMPUSATUS BPEIHBIX MPUBBIUEK (YHNOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIhCKON
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOErO KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUU;

YBOXKEHHUS K TPYAY, JIOIAM TPYyJa U PE3yIbTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaymied npodeccun M pealn3allMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, MHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKU LIEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0ATBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUHM Ui
peuIeHus BOIIPOCOB PALMOHAIIEHOTO TPUPOOIIOIb30BaHNS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSATH HAECOJIOTUU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHOW MTPAKTHUKHU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
LIMBHJIM3AllMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO3aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHN II100aNbHBIX TPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIULMHBI, OOECIEYEHUH YCIOBUMI
YCIEIIHOTO TpyJa M OSKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXJOro YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEero MUpa U
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS I
peleHust IpobsieM B peabHbIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K O3HAHUIO U UCCIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iIn4HbIX cdepax mpodeccrnoHaTbHOMI
NEeATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yiabTaThl OCBOCHHUS Y4eOHOTO mpeaMeTa «XUMHs» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUS  MHPOBO33PEHHS  OOydarolMXcs
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4yHOU KapTHHBI MHpa M CHEHUPUKY METOIOB MO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIus, SBJICHUE,
IPOILIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Yy4eOHbIe NeWcTBUS (IO3HABATENbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne dbopmupoBanue GyHKIIMOHATIBHOM
IPAMOTHOCTH M COLUAJIBbHON KOMIETEHIMU O0y4ArOIINXCS;
CHOCOOHOCTh oOy4aromuxcs HCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU Nno3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaThH  MpoOJIeMy,
BCECTOPOHHE €€ pacCCMaTPUBAT;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIF30BATh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXICHUSl (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) ODJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peakiMy — TMPU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IMPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIETOBAHMS, UCTIOJIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUA U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMbBIT YYEHUUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJIsIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHAMM3UpOBaTh WH(POPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
IIPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HUCIOJB30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  MPEICTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM s3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHUYECKON MHpOpMaAIUeil: NpPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOI T€MbI B XOJ€ Juajiora u/uim
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIBHON JEATEIHHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro MmpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACHCTBHIA Mpu
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(eKTUBHBIA CHOCOO MX pElIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHM B TIO3HAHUM SBJICHUHU



npuponbl, B (HOPMHpPOBAHMM MBIIUIGHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUS MPAKTUYECKUX 3a7a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHUS K CBOEMY 3J0POBBIO U MPUPOJHOU
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKa, U30Mepusi, U30MEpbl, TOMOJIOTMUYECKUH psiZl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE INOHUMAaHUS MNPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (AKTOIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIIOJIb30BAaHUH BaXKHEHWIIMX OPraHWYECKHX BEHIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMHUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COEUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKHMX BELIECTB ISl WJUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONpEAeTIEHHOMY
KJaccy/Tpymnmne CcoequHEeHuN (YIJIeBOIOpOJbl, KHCIOPOJ U a30TCOAEpKallue
COEIMHEHMsI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHWsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TpHBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (STWIJIEH, MPOIUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPUH, (EeHOJ, QopMalbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, HeJUII0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COSAMHEHMSIX (OJMHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh IIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /it 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, arleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIeTul, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmasi, IeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJIOPOTIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUiIa MOJb30BAHUS XUMUYIECKON
nocyAorH W JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOTHATH XUMHYECCKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, TIOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUHU OPTraHUYECKHUX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHUEM, TPEICTABIATH PE3YyIbTAThI
XUMUYECKOTO JKCIepruMeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
uHpopmaruu, aTepHeT u apyrux);



c(hOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKU
1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKALIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHUpA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAsl, B (POPMUPOBAHUU MBIIUIEHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs TPAKTUYECKHUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHUS K CBOEMY 3J0POBBIO U MPHUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AIIEKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsT pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacTBOp, DJIEKTPOJHTBI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON aHcconManuu, nepuoanyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpyU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH U O€30MaCHOM HCIOJIB30BaHNU BKHEHIIIMX HEOPTaHUYECKHX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKa,



c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE NPU3HAKU TOHSATHI,
YCTaHABJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
coctaBieHUs: (OpMyJl BEIIECTB U  YpPaBHEHUH XMMHMUYECKHUX  PEaKLMM,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUIMYECKasA), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHUYECKUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh IPUHALIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEHIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHCIIOThI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PacKpbIBaTh CMBICI NEPUOANUECKOTO 3aKoHa J1.
W. MeHnaeneeBa 1 J€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX »dJeMeHTOB |4 mnepuonos Ilepnoandeckoil cHUCTEMBI
xumuueckux snemeHTtoB JI. WM. MenneneeBa, ucHoyb3yss HOHATHS «s-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUM
1o neprojaM u rpynmnam llepuoanyeckoi cucteMbsl XUMUYECKUX 1eMeHToB JI. .
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHYECKOW CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKUE PEAKLUU IO
pa3IMYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS DJIEMEHTOB, 00pPaTHMOCTH
peakLuy, y9acTHIO KaTajlu3aropa);

c(OpPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPaBHEHMS pEaKUUil pa3IudHbIX
THUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKLIUHU UAYT JO KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PAaCHO3HABATH
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOpPMUPOBAHHOCTh YMEHUW  pacKpbiBaTh CYIIHOCTh  OKHCJIUTEILHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OaslaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHNUSI XUMHUYECKOT0 PaBHOBECHUSI
B 3aBUCHUMOCTH OT BHeITHero Bo3aercTus (mpuniumn Jle [laTenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepPU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE NMPOMBINUIEHHOTO IMOJYYEHUsSI CEPHOM KHUCIIOTHI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH TPEJACTABICHUN 00 OOIIMX HAYYHBIX HPHUHIMIIAX H
HKOJIOTUYECKUX ITPoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C WCIOJIB30BAHUEM
MOHATUSI «MaccoBas JIOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30oB
IPY XUMHYECKUX PEAKITUSIX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJH30BAHUS XUMUYIECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe IpaBWiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHMSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOTHATH XUMHYECCKUI
HKCHEPUMEHT (Pa3JIOKEHHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTallU3aTOPA,
ONpENEIICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIIUH,
peaknuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(ar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH AMMOHHS, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 I10
temam «Metaiue»y U «HeMmetaiib») B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOrO JKCIepUMEeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKmuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
3TUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUM KPUTUUECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U 1pyrux);



c(hOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKU
1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIIEHHUS U
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs O0y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoansl
2.1 [IpenenbHble yraeBOAOPOABI — aJTKAHbI 2
59 HenpenenbHble yriieBogopOIbl: aTKEHBI, 6 1
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2.3 Apomarnyeckue yrieBogopo bl 2
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Hroro no pazueny 13
Pa3nen 3. Kuciopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkainue opraHnyeckue coeTuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazmeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBIE
HauMeHnoBanue pa3aejoB M TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
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padoThI padoThI
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Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKHUE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pasznen 2. Heoprannueckasi XumMus
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos JIeKTPOHHbIE
Ne aTra H(ppoOBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakruieckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 [Ipenmet opraHnyeckoi XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. byrieposa, eé 1
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranuyeckux BeuiectB. HomeHknarypa 1
(cucTemaTuveckas) ¥ TPUBUATBHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUN PSIJT
5 Meran u 3TaH — NpoCTeHIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOSHHE, CBOMCTBA 1
7 DTUJICH U IPOMUIICH — TPOCTeHIne 1
MPEACTaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «[Tonyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. Tlomyyenue 1

CUHTETHYECKOTO KayyyKa 1 PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ATIETHUIICH —
MPOCTEUILINN MPEICTAaBUTEb AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIiI€BOJAOPOIOB,
MPUHAIISKANIUX K Pa3IMYHbIM KilaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U MOMyTHBIC HE(TAHBIC
rassl, He)Th M MMPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTtoMHbl€ CIUPTHI: ATUIIECHTIMKOIIb U
[JIULIEPUH

19 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anbrerunsl: GopMaNbaeTUa U
aleTanpaerua. AeToH

21 OAHOOCHOBHBIE NpeieNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 Kupsr: ruaponus, npuMeHeHue,
OuosIOrnYecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHPpUKaIus.

27 Baxxneiimme npeacTaBuTeu: TIIOK03a,
¢bpykTO3a, caxapos3a

28 Kpaxman u nenitono3a kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconep:xaiiyue opraHu4ecKue
COCITUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentuapt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI

33 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN

34 OCHOBHBIE METOILI CHHTE3A




[TnacTmacchl, Kaydyku, BOJOKHA

BBICOKOMOJIEKYJIIPHBIX COEIUHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAsS
KOH(UTypaIusi aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XuMHIecKux aineMenToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuoaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUHU HAYKHU

Crpoenue BeniecTBa. XuMHUUYECKast CBS3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEeKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coenHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4YeCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NIPEBPAIICHNS JHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYECKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakiiun nonnoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAaHOBUTEIILHBIC
peakmun. [ToHsTHE 00 BIIEKTpONH3E
pacIyiaBoB U paCTBOPOB COJIECH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHNY

14

Meraiutbl, ux nosioxkenue B [lepuoguueckoi
CUCTEME XUMUYECKUX AiemMeHToB /[, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe GpuU3ndecKue CBOWCTBa
METaJIOB




15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHiA, KalTui, KaJIbIIUWA, MarHUH,
QITIOMUHUI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«Mertanen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMeTaJUIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUUecKre CBOMCTBa a30Ta, (ochopa u ux
COCIMHEHUN

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «HemeTamsy. BeraucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaMm «MeTauibi 1
u «Hemeramisny

29 Heopranunueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 opraHudeckue coenuHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Pone xumMum B obecrieueHIH SKOJIOTHIECKOH,

31 HHEPTEeTHYECKOHN U MUIIEBOW 0€30MacHOCTH, 1
Pa3BUTUU MEIAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHLIMIIAX TPOMBILIUIEHHOTO MOJIYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHATIOB 1

34 X¥MHS U 3I0pOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






