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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUH Ha YPOBHE CpEHEro 0011ero oopazoBaHus pa3pad0oTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanun B Poccuiickoi
®denepauuny», TpeOOBaAaHUN K pe3yibTaTaM OCBOCHMs (efepaibHOll  00pa30oBaTeIbHOM
nporpaMmbl cpennero oomiero oopaszosanusi (OOII COO), npencrabieHHsix B DenepaibHOM
rocyaapcTBeHHOM oOpazoBatenbHOM ctanaapte COO, ¢ yuérom KoHuenuuu mnpenojgaBaHus
yueOHOro npeamera «XuMmus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit ®enepannu,
peanu3yronKX OCHOBHBIE 00pa30BaTeNIbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJIOkKEHUH «CTpareruu
pa3BuTusa Bocniutanus B Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MoOAXOAOB K pa3pabOTKe MporpaMMbl MO XHMHH, K OIPEACICHHUIO OO0IIei
CTpaTeruu 00y4eHHs, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOIIMXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumusy nas 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTABWJIM KOHIENTYaJIbHBIE TMOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH €€, coaepxkaHus, Pe3yJbTaTOB OO0y4YeHUs H
TpeOOBaHU K YPOBHIO MTOATOTOBKHU BBITTYCKHUKOB.

Xumuueckoe oOpa3oBaHMEe, IOJIydaeMoO€ BBIMYCKHUKaMu  00I11e00pa3oBaTeabHON
OpraHu3alvu, SBJISETCS HEOThEMJIEMOM 4YacThl0o HX 00pa30BaHHOCTH. OHO  CIIYXHUT
3aBEepIIAIONIMM 3TAllOM pPeau3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[IEHHOCTEW, MNPUCYIIMX IEJIOCTHOW CHCTEeME XHMMHUYECKOro oOpa3oBaHUA. OJTH LEHHOCTH
KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIEH KYIbTYpHI
YelioBeKa, a TakKe SKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO U
NpUpOAHOH cpese. Peannsyercs xumuueckoe oOpa3zoBaHre 00y4aAIOIIMXCS HA YPOBHE CPEIHETO
oOmrero o0pa3oBaHus CpeJCTBAMU YYEOHOTO TMpeaMeTa « XUMHUS», COIepKaHUE U MOCTPOCHHE
KOTOpPOTO ONpeNeNieHbl B MpOorpaMMe MO XUMHHM C Y4ETOM CHEHU(UKH HAyKH XUMHH, €&
3HAUEHWs B TO3HAHUU TPHUPOABI U B MATEPHUAIBLHON >KM3HU OOIIECTBA, a TaKXKe C y4ETOM
o0uX 1eNiel W MPUHIUIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBbI CPEIHETO
obmero odpaszoBanusi B Poccuiickoii denepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOM
MBUJIU3AIMH, B CO3JJaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHA BHOCUT CBOW BKJIaJ B
dbopMHpoOBaHUE PAITMOHATEHOTO HAYYHOT'O MBIIIUICHHSI, B CO3/IAHHE 1IETIOCTHOTO MPEACTABICHHUS
00 OKpy’KarolleM MHUpe KaK O €MHCTBE MPUPObI U UEIOBEKa, KOTOpoe (OPMUPYETCS B XUMUU
HA OCHOBE ITOHMMAaHUs BEIIECTBEHHOIO COCTaBa OKPY>KAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHUEM BEIEeCTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU TPUMEHEHHS.

TecHo B3auMoOIENCTBYS C JAPYrMMU €CTECTBEHHBIMM HayKaMH, XUMHS cCTajna
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJBTYpbI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOIO TpyJa M
KU3HU KaxJ0ro wieHa obmiectsa. CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTelbHas, Kak HayKa
BBICOKMX TE€XHOJIOTMI HampaBjieHa Ha PElIeHUE TNI00aTbHBIX MPOOJIEM YCTOWUYMBOTO Pa3BUTHUS
YeJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUCCKOM, MHIIEBOM, SKOJOTMYECKOH OCE30MacHOCTH |
OXpaHbI 3/I0POBBSI.

B coorBeTcTBUM ¢ OOHMIMMHU LEISIMH U OPUHIUMIIAMH CPEAHET0 o0uero oOpa3oBaHUs
comepxkanne npeamera «Xumusi»  (10-11  kmaccel, ©0a30BbIi  YpOBEHb  HM3Yy4CHUS)
OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIbTYpPHYIO MOJrOTOBKY O0O0y4aroluxcs,
HEOOXOUMYIO UM ISl BEIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHUS B
KU3Hb COLMyMa, MpPOJOJDKEHUsS OO0pa3oBaHUs B PAa3IMYHbIX OO0JAaCTSIX, HE CBA3aHHBIX
HEMOCPEJICTBEHHO C XUMHUEH.



CocraBisironiuMu  TipeAMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «OOm@as ¥ HeOpraHuveckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJACpPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKW: CUCTEMa 3HaHUI MO0 HEOPraHUYECKOW XUMHH (C
BKJIIOYEHHEM 3HaHUM U3 OOLIEeld XMMHHU) M OpraHnyeckod xumuu. PopMupoBaHUE HAHHOU
CUCTEMBbI 3HAHUU MPU U3YUEHUU NpeaMeTa 00ecreunBaeT BO3MOKHOCTh PAaCCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOILIMX MOHATUN, 3aKOHOB M TEOPU XUMUHU.

CrpykTypa coaepkanust KypcoB — «Opranuueckas xumusi» u «O0mias 1 HeopraHudeckas
XUMHUS» c(HOPMUPOBAHA B IPOrpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOIO MOJAX0/Ja K U3yYEHUIO
y4eOHOro Marepuana ¥ oOyCIIOBJI€HA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHHU BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIACCHUYECKOU TEOPHUM CTPOEHUsI OPraHUYECKUX COCAMHEHUH, a
TaK’K€ Ha YPOBHE CTEPEOXMMMUYECKUX M DJIEKTPOHHBIX INPEJCTABICHUN O CTPOCHUMU BELIECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BeEIIECTBaX JAIOTCS B Pa3BUTUM — OT YIJIEBOJOPOAOB /10
CJIOXHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHnyeckod XUMUU MOIYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEpBOHAYAJIbHbBIE
NpE/ICTABIICHUSI O XUMHUUECKOU CBSI3U, KIIACCU(DHUKAITMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN pPEAKIIUU.

[lon HOBBIM yrjoMm 3peHus B mnpeaMere «XuMmus» 0a30BOro ypOBHS paccMaTpUBAETCS
U3YYCHHBIH Ha YPOBHE OCHOBHOTO OO0IIEro oO0pa3oBaHUsI TEOPETUYECKUUW MaTepuan u
(dakTonoruyeckrue CBeACHUS O BEIIeCTBaX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1as u HeopraHuveckass XUMHs» 00ydJaroIUMCs MPEOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HaUEHHE TEPUOJMYECKOr0 3aKOHAa C OOIIETeOPETUYECKUX M METOJIOJIOTMYECKUX MO3UIUH,
riyoke TMOHSATh MCTOPUYECKOE W3MEHEeHHEe (YHKIMH ATOro 3akoHa — OT oOoOmaroiei 10
OOBSCHSIONIECH W MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUHU, a TaKXKe O XHMHUYECKUX PpEaKLUMAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTAX
npoTeKkaHus nomnoiHseTcs B Kypcax 10 u 11 kimaccoB sneMeHTaMu Cojep)KaHUs, UMEIOIUMU
KyJIbTYpPOJIOTHUECKU W TPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHHIO
B3aUMOCBA3W XHMHUU C JPYITMMHM HAyKaMH, PAacCKpbIBalOT €€ poOjb B IIO3HABATEJIBHOM U
IPAKTHUYECKON JEesTeNbHOCTH YEeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOLECCY
TBOPYECTBA B 00JACTU TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH()OPMAIIMIO U MPUMEHSTH €€ JJIA MOMOJHEeHUS 3HAHUH, perieHus
VMHTEIUICKTYaJbHbIX U 3KCIIEPUMEHTAJIbHBIX MCCIEI0BATENBCKUX 3a7ad. B menom coxepxanue
y4e0HOTO TIpeaMeTa « XMMUS JaHHOTO YPOBHS M3YUYCHHS] OPUEHTUPOBAHO HA (DOPMUPOBAHUE Y
00yJaromuXxcss MUPOBO33PECHUCCKON OCHOBHI ISl TIOHUMaHHS (HHIOCOMCKUX HICH, TaKMX Kak:
MaTepuaibHOE €MHCTBO HEOPTAHUYECKOTO M OPTaHUYECKOTO MHUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHUEM, II03HABAEMOCTh IPUPOAHBIX SBICHUW IyTEM
AKCHEPUMEHTA M PEIICHUS] MPOTUBOPEUMII MEXAY HOBBIMU (PaKTaMU M TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XHMHHU B PEHICHUU JKOJIOTMYECKHX MpoOJieM, a TaKkKe
npo0eM cOEpeKeHHs] IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JAaHUS HOBBIX TEXHOJIOTMH U
MaTepUaoBs.

B mnnane pemieHust 3amay BOCHUTAHUSA, Pa3BUTUS M COLMAIM3AMU  OOyYaroluxcs
MPUHSATHIE MPOrPaMMOM MO XUMHM IOJIXOAbl K ONPENEICHUIO COJEPKAHUS U TOCTPOCHUS
IpeaIMeTa MpeycMaTpUBaOT (HOPMUPOBAHNE YHUBEPCAJIBHBIX YUEOHBIX AEHCTBHM, MMEIOLIUX
0a30BO€ 3HAUYEHHUE ISl PA3IMYHBIX BUJIOB JESITEIBHOCTH: pEUIEHUS MpoOsieM, ITOMCKa, aHAIn3a



u 0o0paboTku HHPOpMAIMU, HEOOXOJUMBIX MJisi MPUOOPETEHHS] ONbITA MNPAKTUUYECKON U
HCCIIEIOBATEIBCKOM IESITEIHHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTO3HAHUM XUMUHU.

B npakTuke nmpenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUs, MpPU  ONPEACICHUH COJEpKATEeIbHON
XapaKTEPUCTUKHU IeJeH Hu3ydeHUsl MNpeaMeTa HampaBiICHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO MpU3HAETCS (POPMHUPOBAHME OCHOB XHMHUYECKOW HayKd Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM JEATeIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C METOAMYECKONM TOYKM 3pEHHS TaKOW TMOAXO0d K
OTIPENICIICHUIO TIeJIeH N3yUeHUsI IPEeIMETA SIBIISECTCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO JAaHHOM TOYKE 3PEHMS TJIABHBIMU IIEJISIMU M3yUEHUs TpeaMeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBHISITOTCS :

e (¢dopMHUpOBaHUE CHUCTEMbl XUMHYECKUX 3HAHUNA KaK BaKHEWIIEW COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTHHBI MHPa, B OCHOBE KOTOPOH JIeKAT KJIIOUEBBIC MOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHUE SI3bIKa HAYyKH, YCBOCHUE H
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH X PA3BUTUS U CTAHOBJICHUS,

e (¢dopMHUpOBaHUE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKInii, HEOOXOAUMBIX I MIPUOOPETCHHSI YMEHHUI OPUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHUUECKUX SBJIICHUH, UMEIOIIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
TTOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHMH M CIOCOOOB JESITENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHWMHUYECKOrO0 JKCIEPUMEHTa, COOJOJICHHEM TMpaBuil 0e30MacHOTO
oOpaIlleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ aTum, comepkarenbHas XapakTEepUCTHKA IIeJIe U 3a7a4 U3y4eHUs IpelIMeTa B
nporpaMMme IO XUMHHM YTOYHEHA U CKOPpPEKTHpOBAaHA B COOTBETCTBUM C HOBBIMU
MPUOPUTETAMU B CUCTEME CpellHero olmiero oopasoanus. CerofaHs B MpernoJaBaHui XUMUU B
OonpiIeil cTemeHW OTHAETCS MPEANOYTEHHE TMPAKTUYECKON KOMIIOHEHTE COJEp KaHMs
oOydeHUs, OpPHCHTUPOBAHHONW HA TOATOTOBKY BBIITYCKHHKAa  00IIeco0pa3oBaTeIbHOMN
OpraHu3allvy, BIaJCIONIero He HaOOpoM 3HaHUM, a GYHKIIMOHAIBFHON IPaMOTHOCTBIO, TO €CTh
croco0amMu ¥ YMEHUSIMU aKTUBHOTO TOJYYEHUSI 3HAHWNA W TIPUMEHEHHS UX B PEaJbHOM KU3HH
JUTSL pEeIICHUST TPAKTUIECKUX 3a7ad.

B cBs3u ¢ 3TUM Tpu W3YYEHUH TpeAMeTa «XUMUS» JOMHUHHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKWe IENH U 3a7a9d, KaK:

aganTanus  OOydYalImMXCA K  YCIOBUAM JWHAMHYHO  PAa3BUBAIONIETOCS  MHpA,
dbopMHpOBaHNE WHTEIUICKTYadbHO pa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTECILHOMY TPHHSITHIO TPAaMOTHBIX pPEHICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 0OYyYarONIUXCs KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHITHH),
MMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3JIMYHBIX BUIOB ACATEILHOCTU: PEUICHUS NpOo0iIeM,
MOUCKa, aHanu3a u o0paboTKM HH(OpMALMK, HEOOXOAUMBIX IJii MPUOOPETEHHUs OIbITa
JESTEIHHOCTH, KOTOPAsi 3aHUMAET BaXXHOE MECTO B IMO3HAHWHM XUMHUH, a TaKXKE ISl OIICHKHU C
MO3UIIMI  IKOJOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
0o0y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MNpHOOpETaTh HOBBIE 3HAHUS 1O XUMHUU B



COOTBETCTBUM  C  JKM3HEHHBIMU  TOTPEOHOCTSMH, UCIIOIb30BaTh  COBPEMEHHBIE
MH(QOpPMAIIMOHHBIE TEXHOJIOTUU IS TOWCKAa M aHaiu3a y4yeOHOW M HAyYHO-TOMYJISIPHOM
HH(pOpMAIIN XUMUYECKOTO COJICPKAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOIINXCS ACCOLIMATUBHOIO U JIOTHYECKOT'O MBIIUICHHUS,
HaAO0JIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUU U MPOBEACHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaromuxcs YOeKTEHHOCTH B TyMaHUCTHYECKOW HaNpaBIEHHOCTH
XUMHHM, €€ Ba)XHOM PpOJM B PEIIEHHMH TJN00aNbHBIX MPOOJEM  PallOHAIBHOTO
MIPUPOJIONIOJIH30BAHUS, MOIMOJHEHUS DHEPIEeTUUYECKUX PECYPCOB M COXPAHEHHS MPUPOIHOTO
paBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXKHOro OTHOIICHHS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHUSI ONBITA UCTIOJIb30BAHUS MTOTYUYCHHBIX 3HAHUM TSI TIPUHSITHUS
IPAMOTHBIX PEIICHUHN B CUTYalIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yuebHOM muiaHe cpenHero obuiero oOpa3zoBaHusi MpeaMeT «XUMus» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB MPeIMETHOM 001acTu «ECTeCTBEHHO-HAYYHbIE TIPEIMETH.

OO61iee 4yMcno 4acoB, OTBENEHHBIX IJII U3YUYEHHUsS] XMMHH, HA 0a30BOM YPOBHE CPEIHETO
obmrero obpa3oBanus, coctapisier 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Henento).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[Ipenmer opraHMyeckor XMMUH: €€ BOZHUKHOBEHHUE, PA3BUTHUE W 3HAYCHHUE B MOJYYECHUHU
HOBBIX BEUIECTB U MaTepUajoB. Teopust CTpOEHUS OpraHndecKkux coequneHnii A. M. bytneposa,
e€ OcCHOBHbIE TMOJOXKEeHUS. CTpYKTypHbIe (QOpMYJIbl OpPraHUYECKUX BeHIeCTB. ['omMonorus,
n3omepua. XMMUYECKasi CBS3b B OPraHUUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o kinaccuuKalui OpraHUYEeCKUX BeliecTB. HoMeHkaTypa opraHu4ecKux
COeIMHEHUN (CHUCTeMaTHUYeCcKas)) M TpUBUAJIbHBIE Ha3BaHMUSI BAXKHEUIMX MPECTaBUTENCH
KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METO/bl M3YyUYE€HUsl BEIECTB M WX MPEBPALICHUI: O3HAKOMJIEHHE C
oOpasiaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMU Ha UX OCHOBE, MOJCIMPOBAHUE MOJEKYI
OpraHWYeCKUX BEHIEeCTB, HAOMIOJCHUE W ONUCAHHUE JICMOHCTPAIIMOHHBIX OMBITOB TIO
IpEeBpaICHUI0 OPraHUYECKUX BEIISCTB MIPH HArpeBaHuM (IJIaBJICHHE, OOYTJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB WU CTPOEHHUE, TOMOJIOTMYECKHH psaa. MeTaH M 3TaH — MNPOCTEUIINE
peJACTaBUTEN QJIKaHOB: (U3MYECKHE U XUMHYECKHE CBOWCTBA (peakuu 3aMerieHus u
rOpEeHus), HAX0XKJIEHUE B MPUPOJIE, TIOTYYSHHUE U IPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIN psANl. DTUIEH W MPONWIEH — MPOCTEUIlINe
NPEICTABUTENN QJIKEHOB: (U3MUECKUE M XUMUYECKHE CBOWCTBA (pEakiuu TUIPUPOBAHUS,
raJIOrTeHUPOBAHUS, THAPATAIIMU, OKUCICHHS U TOJTUMEPHU3aAIINN ), OJy4YeHUe U TPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u MetmwiOyraaueH-1,3: cTpoeHue, BaKHEHITHE XUMHYECKHE
CBOMCTBa (peakuus nonumepusanuu). [lonyyeHrne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psan. AUETWIeH —
MIPOCTEHIINI MPEeICTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKUE M XUMHUUECKHEe CBONCTBA
(peakuuu rugpupOBaHusl, raJOr€HUPOBAHMS, TUAPATALINH, TOPEHUS ), TOIYUYEHUE U IPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (PU3NYECKUE U XUMUYECKHE CBOMWCTBA (peakiuu
rajoreHUpOBaHUS W HUTPOBAHUA), MOJYy4Y€HUE U MpPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qu3suyeckue u Xxumuyeckue ceolucmea (peakyuu 2an02eHupo8anuss U HUMpOB8arus), noayueHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHMYeckass CBA3b MEXKIY YIVIEBOAOPOIaMHU,
MPUHAJJIEKAIIMME K Pa3IMYHbIM KJIaccaM.

[TpupoaHbie UCTOYHUKU YTIIEBOAOPOAOB. [IpupoaHbIi ra3 M MOMyTHBIE HEPTSHBIC Ta3bl.
Hedbte u e€ mpoucxoxnenue. CrocoObl miepepabOTKu HedTH: TEPEeroHKa, KpEeKUHT
(TepMuUecKkuid, KaTanuTHYeckuil), muponus. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
MIPOMBITINICHHOCTH U B OBITY. KaMEHHBIH yroiib U IPOYKTHI €T0 TepepadOTKH.

DKCIEpUMEHTAJIbHBIE METO/bl MU3YUYECHHS! BEIIECTB U MX MNPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3iaMu IjIacTMacc, KaydyKoB U pe3uHbl, Koulekuuu «HedpTb» u «Yroib», MOAETUPOBAHUE
MOJIEKYJ VYTJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEJACHUE HNPAKTUYECKON paboOThl:
MOJIy4YEHUE STUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluncnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, O0BbEMA, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WM NPOJYKTa PEAKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUH).




Kucnopoaconepxamme oprannyeckue coenHeHHs

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeETaHOA M 3TAaHON: CTPOEHHE, (PU3NYECKHE H
XUMHYECKUE CBOMCTBA (pEaKIMU C aKTUBHBIMH METaJJIaMU, TajJOr€éHOBOJIOPOJaMHU, TOPEHHUE),
npuMeHeHue. BogopoaHbie CBsI3U MEX]ly MOJIEKYJIaMH COUPTOB. JlelicTBUe MeTaHOJa U 3TaHOJa
Ha OpraHu3M YeJIOBEKa.

MHOroatoMHble COUPTHL. OTHICHIJUKOJIb M TIULEPUH: CTPOEHUE, (PU3NUECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJIEHCTBHE CO IIETIOYHBIMU METAJUIAMH, KAUYECTBEHHAs! peaklus Ha
MHOT'OaTOMHBIE CHUPTHI). JlelicTBuEe Ha opraHu3M uenoBeka. [IpuMeHeHWEe TIIulepuHa MU
ATUJICHTJTUKOJISL.

@deHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHOJIa.
[Ipumenenue denona.

Anbaerunpl U kemowsl. DopMmanbAerujl, aleTalIbIerua: CTPOeHHe, (U3UUYECKUE WU
XUMHUYECKHE CBOMCTBA (pEaKIMd OKHUCJEHUS W BOCCTAHOBJICHUS, KA4YE€CTBEHHBIC PEaAKIUN),
MOJTyYeHUEe U PUMEHEHUE.

OnHOOCHOBHBIE MpeeabHble KapOOHOBBIE KUCIOTh. MypaBbUHAsI M YKCYCHAsl KUCIOTHI:
CTpoeHue, (U3NUYEeCKUe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJI Kilacca KUCIOT, PEeaKIus
sTepuduKanMu), MoJydeHue u TmpuMeHeHue. CTeapuHOBas MW OJEHUHOBAs KHCJIOTHI Kak
PEJACTaBUTEIN BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIICE NENCTBHUE.

Crnosxnble 3GUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX 3QUPOB.
XKupsl. 'nnponus xupos. [Ipumenenue xxupoB. bruosornueckas poib 5KUPOB.

VYrneBojsl: cocTaB, Kiaccudukaius yrieBoaoB (MOHO-, TU- U MOJdUcaxapusl). [ oko3a —
POCTEHIINI MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbl, (U3MUYECKHE U XUMHUYECKHE
cBolcTBa (B3auMmozeictBue ¢ ruapokcuaoMm Menu(ll), okucieHne aMMuUaYHBIM PaCTBOPOM
okcuaa cepedpa(l), BoccTaHOBIEeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXJIEHHUE B MPHUPOJIE,
npuMeHeHue, ouonorudeckast poiab. @orocunte3. PpyKTo3a Kak U30Mep TIIOKO3HI.

Kpaxman u nemitrono3a kak mpupojHbie nmonumepbl. CTpoeHHe Kpaxmania U LEeJUTIOJIO3bI.
Pu3nyuecKne U XUMUYECKUE CBOKMCTBA KpaxMalia (TUAPOIN3, KAYECTBEHHAS PEAKLIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHs BEIIECTB M MX MPEBPAILLICHHI: IPOBEAECHUE,
HAOJIOZICHHE U OMNHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIC
peakiuu OJHOATOMHBIX CHHUPTOB (OKHUcieHue 3TaHona okcuaom wmenu(ll)), mHOroaTomMHBIX
cnupToB (B3ammojelcTBue runepuHa ¢ ruapokcuaom wmenu(ll)), anppernnos (okucieHue
aMMHadHbIM pacTtBopoM okcuma cepedpa(l) m ruapokcumom wmemu(ll), B3ammomelicTBre
Kpaxmaja C HWOJOM), MPOBEIECHHE TPAKTHUECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuéTHbie 3anaum.

Boluncnenuss 1Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, O0BEMA, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

AzoTcoaepxalire OpraHuuyecKue COeINHEHNUS.

AMMHOKHUCIIOTHI KaKk aM(pOTEepHbIE OpraHuyecKue coequHeHus. Ou3nyeckue u XuMUUYeCKue
CBOMCTBAa AMHUHOKHUCIOT (Ha MOpuUMeEpe TriuluHa). buomornyeckoe 3HaAYeHUE AMUHOKHUCIOT.
[TenTuap!.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuyHasi, BTOpUuYHAs U
TpeTU4Hasi CTPyKTypa OelkoB. XUMHUYECKHE CBOWCTBa OCJIKOB: THAPOIMU3, JEHATypalus,
KaueCTBEHHbIE PEAKIINKU Ha OEJKU.



OKCHEepUMEHTAJIbHBIE METOJbl MU3Y4YEHHUsl BEIIECTB M MX IpEBpaIleHUIl: HAOJIOJEHHE U
ONMHMCAHHME JIEMOHCTPALMOHHBIX ONBITOB: JEHATypalus OEJIKOB IpU HArpeBaHUM, I[BETHBIC
peaKkIuu OENKOB.

BricokoMoliekyJIsipHbI€ COeINHEHUA

OCHOBHBIE TOHATHUS XHMHH BBICOKOMOJIEKYJIIPHBIX COCIWHEHWI: MOHOMEp, IOJHMED,
CTPYKTYpHOE€ 3BEHO, CTENEHb NOJUMEPU3ALMM, CPEIHAS MOJIEKyJsipHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCIUHEHUN — MOJIMMEPU3aLUsl U ITOJUKOHICHC AU

OKCIIEpUMEHTAJIBHBIE METOJAbl U3YYEHHS BEIIECTB U MX NPEBPALICHUIN: O3HAKOMIIEHHE C
oOpa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB.

MexnupeaMeTHbIE CBA3U.

Peanusanusa mMeXnpeaMETHBIX CBSA3EM IPU M3YyYEHHHM OpraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak u
IOHATHUH, SBJISIOIIUXCSA CUCTEMHBIMU JUUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBICHUE, Hay4yHbIAd (akT, Tumore3a, 3aKoH,
TEOpUs, AaHaliu3, CHHTE3, KIacCU(pUKaLUs, TMEePUOJUYHOCTb, HAONIOJCHHE, HW3MEpPEHuE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE.

@dusuka: Matepus, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BEIEeCTBA, (PU3NYECKHUE BEIMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BelIECTB B OpraHu3zMe, (OTOCHUHTE3,
OMOJIOrMYECKU aKTUBHBIE BelllecTBa (O€IKH, YIIIeBOABI, )KUPBL, (DEPMEHTHI).

['eorpa¢usi: MuHepasbl, TOPHbIE IOPOBI, IIOJIE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: NUIIeBble MPOAYKTHI, OCHOBBI PAlMOHAJILHOIO IMUTAHUA, MOIOIIKUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPEIapaThl, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBILIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne OCHOBbI XUMUU

XUMHUYECKHA dJeMeHT. AToM. Snpo artoMa, H30TOMBL. JEKTPOHHAs 000JOYKa.
DHepreTUYecKne YpoBHU, MMOAYPOBHH. ATOMHBIE opOuTan, S-, pP-, d- amemenTsl. OcoOeHHOCTH
pacnpenieNieHus] JIEKTPOHOB MO OPOUTAISAM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKkTpoHHAsI KOH(PUTYpAIUs aTOMOB.

Ilepuonnuecknit 3axkoH u llepmogmueckass cucrema xumudeckux snemeHtoB /J[. W
MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHa U IlepmoanMyeckod CHCTEMBI XUMHUYECKUX
sanemenToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHE CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyNIaM U nepuojaM. 3HaueHue MepuoguIecKoro 3aKOHa B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XuMuyeckoll CBs3u (KOBaJIeHTHas
HEMoJsIpHas W TOJsIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl oOpa3oBaHUsI KOBaJIEHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIM M JIOHOPHO-AKLENTOPHBIN). BogopoaHasi cBsi3b. BajaeHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBL.



BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTHh CBOWCTBA BEIIECTB OT THUMA
KPUCTAJUIMYECKOUN PEIIETKH.

[TouaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMJHBIE pacTBOPBL. MaccoBast qoiist
BEIIIECTBA B PACTBOPE.

Knaccuduxanus Heoprannueckux coequHenuil. Homenkinatypa HeOpraHM4ecKux BEIIECTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, NPUHAJICKAIIUX K PA3IMYHBIM KJIACCaM.

Xumuueckas peakuus. Krnaccupukanuss XUMHYECKHMX pEakUUil B HEOPraHMYECKOW U
OPraHMYeCKOM XMMHUHU. 3aKOH COXPAHEHUS] MACCHI BEIIECTB, 3aKOH COXPAHECHUSI U MPEBPALICHUS
SHEPrUU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTUMbIE peaKLHUU.
Xumuueckoe paBHoBecue. DakTophl, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHSI.
ITpunnun Jle [larense.

Onektponutnyeckas aucconuaius. CwibHble W ciadbie AMeKTposuThl. Cpeaa BOJHBIX
pPacTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAS, 11IEJI0YHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB U UX MPEBPAIICHUN: JI€MOHCTpaIMs
tabmun «llepuonuyeckas cuctema xumuueckux sieMmeHToB JI. M. MeHnneneeBay, u3ydeHue
MOJICJIEN KPHUCTALTMYECKUX PEemEToK, HAONIOJCHWEe U ONHWCAaHUE JICMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (Pa3joKEHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBHH KaTajau3aTopa,
ONpENIENIEHNE CpPelbl PacCTBOPOB BELIECTB C MOMOUIBI0 YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLIMU
MOHHOTO OOMEHa), MPOBEJEHUE MPAKTUYECKONW paboThl «BnusHue pa3iaudHbiXx (AKTOpPOB Ha
CKOPOCTb XUMUYECKOU pEeaKum.

Pacuérnble 3anaun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKIMI, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
Pacy€Thl C UCIIOJIb30BAHUEM TOHITHUS «MaccoBasi J0JIs BEIIECTBAY.

Heopranuueckast xumMmusi

Hewmerannel. [lonoxenne Hemeramnos B llepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOCHMsI aTOMOB. DU3WUYECKHE CBOMCTBA HEMETAJLIOB.
AJtoTponus HeMeTauioB (Ha MpuMepe Kuciaopoaa, cepsl, hocdopa u yrieponaa).

XVWMHUYECKHE CBOMCTBA BAXKHEWINIMX HEMETAJUIOB (TajOTe€HOB, Cephl, a30Ta, ¢ocdopa,
yriiepojia ¥ KpEMHUS) U UX COEIUHEHHI (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCJTMHECHUM).

[IprMeHeHne BaXXKHENIINX HEMETAJJIOB U KX COCTMHEHHUM.

Mertamisl. [lonoxenne merannoB B llepuognyeckoil cucteMe XMMHYECKUX 3JIE€MEHTOB /1.
N. MengaeneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTauioB. OOmime
¢dusndeckne cBoicTBa MeTaiioB. CIUlaBpl METAIIOB. DJIEKTPOXUMUUYECKHA DPSIT HATPSKCHUM
METAJIOB.

XWUMHUYECKHE CBOWCTBA BAXHEHIIMX METAJIOB (HATpPUM, Kalui, KaJbIMWA, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6urue crocoObl nonyyeHus MetauioB. [[puMeHeHrne MeTaIIOB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEUIECTB M HX MPEBPAIICHUN: H3YyYCHUE
KoJuleKuuu «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4, HAONIOJEHHWE MW  ONUCAaHHE JEMOHCTPAllMOHHBIX U  JIaDOpPaTOPHBIX  OMBITOB
(B3anMoO/IeICTBUE TUIPOKCUIA ATIOMHHUSI C PACTBOpPAMHU KUCIOT M IIeJIoYel, KaueCTBEHHbBIE
pEeaKIMu Ha KaTHOHBI METAJIJIOB).



Pacu€rHble 3anaum.

Pacuétbl Macchl BelecTBa UM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
win o0BEMY OJHOTO M3 YYacCTBYIOLIMX B pEaKIMH BEUIECTB, PAcu€Tbl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTOB PEAKLUH, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuUMUA 4 KU3Hb

Ponb xuMuu B 00ecriedeHUH 3KOJOTMYECKOW, SHEPreTUYECKON 1 MUIIEeBOil 0€30MacHOCTH,
pa3BuTHM MenuUuHbL. [loHATHE O Hay4YHBIX METOJaX IO3HAHMS BEIIECTB U XUMHUYECKUX
PEAKLIUN.

[IpencraBienust 06 oOUMX HAYYHBIX MPUHIMIIAX TPOMBIIIEHHOTO MOJTYYEHHS BaKHEHUIITUX
BELIECTB.

YenoBek B MHUpE BELIECTB M MaTEpUAIOB: BaKHEHIIME CTPOUTENbHBIE MAaTEepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuabl JJis SJIEKTPOHUKH,
HaHOMAaTepuasbl, OPraHNYeCKUe U MUHEPAJIbHbIE YI00PEHHUS.

XuUMHS M 30pOBbE 4YEJIOBEKa: IMpaBuja HUCIHOJb30BAHUS JIEKAPCTBEHHBIX MpEnaparos,
npaBuiia 0€30MacCHOI0 UCIIOJIH30BAHUS MIPENnapaToB OLITOBON XMMHUU B TOBCEAHEBHOM )KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBS3€H MPU M3YyYEHUU OOIIEel M HEOPraHUYECKON XMMUU B
11 kiacce OCyIIECTBIAECTCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSITHUH,
TaK U MOHATUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbBIE MMOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJIacCHU(pUKaLUs, TEPUOJUYHOCTb, HAOMIO/IEHHEe, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHUE, SIBJICHHE.

@dusnka: Marepus, SHEpPrusi, Macca, aToOM, d3JEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
PaZOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUUECKUN ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, (PU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, SKocucTema, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OPTraHU3Me.

['eorpadusi: MuHepalibl, TOpHBIE TOPOJIBI, TTOJIE3HBIE NCKOIIAEMBbIE, TOILITUBO, PECYPCHI.

TexHOomorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLTYPrusi, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTCpUalIoB, CEIbCKOXO03IHCTBEHHOE IIPpOU3BOACTBO, nmumeBas IMIPOMBIINIJIICHHOCTD,
@apMaHCBTHQCCKaH IMIPOMBIIIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHYCCKHUX IIpCIIapaTosB,
IIPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTCpHUalioB, QJICKTPOHHAA IIPOMBINIJICHHOCTD,

HAaHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOT'PAMMEI 110 XUMHUW HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHHS OOYYarOIIMMUCS
porpaMM cpeiHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuyHo-meTonnueckoil OCHOBOWM Juisi pa3pabOTKM IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS
MpOorpaMM CpeIHETo 00111ero 00pa3oBaHus SABIISIETCS CUCTEMHO-IESTEILHOCTHBIN TTOAXOI.

B cooTBeTcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE JHUYHOCTHBIX
pEe3yIbTaTOB OCBOEHUSI MpeaMeTra «XHUMHS» Ha YpPOBHE CpPEIHEro oO0mero ooOpa3oBaHUs
BbIJICJICHBI CJIEAYIOIIME COCTABIISIONINE:

OCO3HAaHHE OOYYAIOUUMUCS POCCUUCKON T'PaKIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIM4re MOTHBAIUK K 00YUYEHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JTMYHOCTH HAa OCHOBE KITIOUEBBIX
IIEHHOCTEN U UCTOPUYECKUX TPATUIIUNA 0a30BOM HAYKH XUMUH,

TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JESATEIHLHOCTH
IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TNPHUCYIIUMH IIEJIOCTHOM CHCTEME XUMHUUYECKOTO
oOpa3zoBaHusi;

HaJU4Me TPABOCO3HAHUS SKOJOTUYECKONW KYyJIBTYPhl W CIIOCOOHOCTH CTAaBUTH IIEJIH U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pE3yJNbTaThl OCBOCHUA MpeaMeTra «XUMHsS» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOW ¥ BOCHHUTATEIBHOM JIESITEJIPHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH,
COIMOKYJIbTYPHBIMH, JAYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMM M HJA€ajJaMH POCCUHCKOTO
IPKIAHCKOTO OOIIecTBa, NPUHITBIMM B OOIIECTBE HOpPMAMHU M TpaBWJIAMH ITOBEIICHHS,
CIOCOOCTBYIONTMMHU TPOIIECCaM CaMOIIO3HAHUS, CaMOPAa3BUTHSA U HPAaBCTBEHHOTO CTAaHOBJICHUS
JUIHOCTH 00YYaIOITHUXCH.

JIMYHOCTHBIC pPE3yNbTaThl OCBOCHHUS IpeaMeTa «XHMHS» OTpakaloT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATEIILHOW M TPAKTHYECKOW JEATEIHPHOCTH OOYYAIONIUXCS 10 pealn3aluu
MIPUHATHIX B O0IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHUS O0YYaIOIMIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 005S3aHHOCTEH, YBaKCHUS K
3aKOHY U MPABOMOPSIKY;

MPEJICTaBICHUS] O COIMAJIbHBIX HOpPMax W TpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JACATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOECKTOB,
pelIeHNU yYeOHBIX M TTO3HABATEIbHBIX 3a/1a4, BHIMOJHEHUH XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTU MOHUMATh M NMIPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY M apTyYMEHTBI APYTUX
MIPY aHAJIM3€ PA3JIUYHBIX BUJIOB YU€OHOM IEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS .

IICHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJEIUI0 OTECYECTBEHHOU
XUMHU,

YBOXEHHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPHUU M MPAKTHYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUSI TOTO, YTO JOCTH)KEHUS HAYKU €CTh pe3yJbTaT JJIUTENIbHBIX HAOIIOJACHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB,;



MHTEpeca M T[I03HABaTEJIbHBIX MOTHUBOB B TOJYYEHUH U TMOCIEAYIONIEM aHaIu3e
“H(pOpMaINK O MEPEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLICHUBATh CUTYAIlMU, CBA3AHHBIEC C XUMUYECKUMHU SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

FOTOBHOCTH OLIEHHWBATh CBOE IMIOBEICHUE M MOCTYIIKM CBOMX TOBAPUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJIECICTBUI ITUX MOCTYIIKOB;

4) gpopMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUSl I1IEHHOCTEH 310poBOro M 0Oe3omacHoro ooOpasa >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJIto/IcHUsT TpaBuil 0e30MacHOro oOpalleHusi C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIILHOCTH,

MOHUMAHUSI I[ICHHOCTU TPaBUJ HWHIAUBUAYAJTbHOTO U KOJUJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJCTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJCHUS aJKOTOJIS,
HApKOTUKOB, KYpEHUS);

5) Tpya10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTU B  y4eOHO-UCCIEAOBATEILCKOW JEATEIbHOCTH,
00I1IeCTBEHHO TOJIE3HOM, TBOPUECKON U APYTUX BUAAX JCATEIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTU€ B PEIICHUM NPAKTHUYECKUX 3a/lad COLUAIBHOU
HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO0 Tpodeccuil pa3IuyHOro pojia, B TOM 4HCIE Ha
OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TPyAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYaJTbHONH TPaeKTOpUH OOpa30BaHUA,
Oynyiel npodeccun U peaan3alnud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yUETOM JMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEHW K XUMUH, HHTEPECOB M IOTPEOHOCTEH 00IIeCTBa;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1EeTIECO00Pa3HOTO OTHOIIEHUS K MPHUPOJE, KAK MCTOUYHUKY CYIIECTBOBAHUSA
»KM3HH Ha 3eMIIe;

MMOHUMAHHMS TJIO0ATBHOTO XapakTepa 3KOJOTHMYECKUX MPOOJieM, BIUSHUS 3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COUATBHOU CPEJIBL;

OCO3HAHHUS HEOOXOJUMOCTU HMCIOJIb30BAHUS JIOCTUKEHUW XMUMHUU JJIsl PELICHUS] BOIIPOCOB
PalMOHAIBLHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOI'O HEMPUATHS JNCHUCTBHUM, MPUHOCAIIHUX BPEH OKPYKAKOUIEW NPUPOIHOW Cpene,
YMEHHUSI MTPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJOTHMUECKUE TMOCIEACTBUS MPEAITPUHUMAEMbBIX
JNEUCTBUU U IPEAOTBPALLATh UX;

HaJu4yusi Pa3BUTOTO HKOJOTMYECKOTO MBIILICHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITA
NEATEIbHOCTH  DKOJOTUYECKOM HampaBJI€HHOCTH, YMEHHS PYKOBOJICTBOBaTbCS WMH B
MMO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI AaKTUBHO
MIPOTUBOCTOSITh UJEOJIOTUU XeMO(poOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU U OOIIECTBEHHON MPAKTUKH;



MOHUMAaHUS CHEeUU(PUKA XUMUM KaK HAyKH, OCO3HaHUsA €€ pond B (HOPMHUPOBAHHUH
PalMOHAILHOTO HAYYHOT'O MBILUIEHUS, CO3JaHUU 1IEJIOCTHOIO MPEACTABICHHS 00 OKpYKaroIeM
MHUpPE KaK O C€JUHCTBE IPUPOJBI U YEJIOBEKA, B MO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEU U
pelIeHny npooeM COXpaHEHUs TPUPOJHOTO PpaBHOBECHS;

yOEKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JUJIi COBPEMEHHOM LMBHIM3ALUU: B €€
I'YMaHUCTUYECKOM HANpaBICHHOCTH M Ba)KHOM POJM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KyJbTYphl, pEIIEHUH TJI00ATBHBIX MPOOJIEeM YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — ChIPbEBOMH,
HSHEPreTUYEeCKOM, TMHUINEBOM M HSKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI,
00ecreyeHuu yCIOBUI YCIEIIHOTO TPYa U SKOJOTHYECKH KOM(OPTHON KM3HU KaXJOro 4yieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: IIOHMMaHMs CYLIHOCTH METOAOB IIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHMS SIBICHUM OKPYXAIOLIEr0o MUpa U MPOUCXOIALIUX B HEM HM3MEHEHHH,
YMEHHUS JesiaTb 000CHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE HAYUYHBIX (DaKTOB M MMEIOUIUXCS JAHHBIX
C LIEJIBIO TTOJIy4YEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl pelieHus: mpooiem
B PEAJIbHBIX )KU3HEHHBIX CUTYaALIUX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHHUI0 HOBBIX 3HAaHUW II0 XHMHUHA B COOTBETCTBUM C IKU3HECHHBIMU
OTPEeOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM Tpy/Ja B pa3iIndHbIX cepax MpodheccnoHanIbHON NesATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yibTaThl OCBOEHHUS Y4YEOHOro mpeaMera «XHUMHsS» Ha YpOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIOYAOT:

3HauUMMBbIe JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYAIOUIUXCS MEXAUCIIUIUIMHAPHBIC
(MexXTpeMeTHbIC) 00IIeHayYHbIE TOHATHUS, OTPAXKAIOIIKE IETOCTHOCTh HAYYHON KapTUHBI MUPa
U crienuPuKy METO/I0B IMMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPrus, SBICHHUE, MPOIECC, CHCTeMa, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHUs, UCCIIeIOBaHUE, HAOII0/IEHNEe, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHUEC);

YHUBEPCAIbHbBIE y4eOHbIe JENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
pETYISITUBHBIE), obOecneunBaronue (GopMupoBaHue (QPYHKIIMOHAIBHOW T'PAMOTHOCTH U
COIMAJIEHON KOMIETEHITUU 00YyJaroIINXCs,;

CIIOCOOHOCTh ~ OOYYArOMIMXCS  HWCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIUTLTHHAPHBIC,
MHUPOBO33PEHUYECKHNE 3HAHWS W YHHUBEpPCAIbHbIC Yy4deOHBIC IEHCTBHUS B TIO3HABATEIHHOU W
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIBHBIMUA YICOHBIMU
MO3HABATEIFHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMY JICHCTBHUSIMHU.

OByajieHUe YHUBEPCATBHBIMU YU€OHBIMH MO3HABATEIbHBIMU JI€HCTBUSAMM:

1) 6a3oBbIe JOrHYECKHE JIEHCTBHUSA:

CaMOCTOSATETFHO (OPMYIMPOBATh M AKTyAIM3UPOBATH MPOOJIIEMY, BCECTOpPOHHE €&
paccMaTpHUBaTh;

OTIpEICNSITh IENU JESITEIbHOCTH, 3a7aBas MapaMmMeTpbl W KPUTEPUH WX JOCTHIKCHUS,
COOTHOCHTH PE3YyJbTAThI ICATEILHOCTH C MIOCTABICHHBIMHY TICIISIMH;



UCIIOIb30BaTh TMPU OCBOCHUU 3HAHUM TPUEMBI JIOTMUYECKOTO MBIIUICHUS — BBIACIATH
XapakTEepHble TNPU3HAKKW TMOHATHM ¥ YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIUE MOHSITHUS JIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIsI KJIACCUPUKAIIMKI BEIIECTB U XUMUYECKUX PEaKIIHil;

YCTaHABIIUBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXkJeHUs (MHAYKTUBHbBIC, JEAyKTUBHbIC, IO aHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B paccMaTpPUBAEMBIX SIBJICHUAX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS, UCTOJIb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOECIBHBIC MPEACTABICHUS — XUMUUYECKUI 3HAK (CHMBOJI) DJIEMEHTA,
xumudeckas (Gopmylia, ypaBHEHHE XHUMHUYECKOW pEaKkIuu — TNpH PEHIeHUH Y4eOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 3ajlay, NMPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUIA;

dbopmynupoBaTh IEIW W 3aJa4d  UCCJICIOBAHUS, WCIOJB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITEILHO C(OPMYJIUPOBAHHBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
1U1s1 GOPMUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABIIBHOCTH BBICKa3bIBAEMBIX CYKJICHHMH;

BJIAJICTh HAaBBIKAMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS M TIPOBEJCHUS YUYCHHUECKUX
AKCTIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOJIOAATh 32 XOJIOM IMPOIECcca, CaMOCTOSATEIbHO
NPOrHO3UPOBATH €r0 pe3yibTaT, (OpMyNIHpPOBaTH OOOOIIEHHS M BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIM OTYET O MPOJETAHHOM
pabore;

OpuOOpeTaTh OIBIT YYSHHUYECKOW MCCIEeIOBATEIbCKON W TMPOEKTHOW JeATEIbHOCTH,
NPOSIBIIATh CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IMO3HAHUS.

3) paboTa ¢ uHpopMmaumeii:

OpUEHTUPOBATHCS B  PA3MYHBIX HCTOYHMKAX HH(popmanuu (HaydyHO-TIOMYyJIsipHAs
JuTepaTypa XHUMHYECKOTO COJEp)KaHus, CIpaBOouYHble TmocoOus, pecypcohl HHTepHera),
aHANMM3UPOBATh HWH(OpPMAIUIO PA3THYHBIX BHIOB M (OpM MpeAcTaBiICHUS, KPUTUUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3amMpochl M TMPUMEHSATH PAa3IUYHbIE METOIbl TPH TOUCKE U OTOOpe
uHbOopMaIi, HeOOXOUMOH /IJIs BHITIOJIHEHHS YI€OHBIX 32129 ONPeIeIEHHOTO THTIA,

MpUOOPETaTh OMBIT WCIOJIB30BAHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUUA U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (HOpPMY TpeacTaBieHus WHPOpPMAIUU (CXEMBI,
rpauKu, 1MarpaMmbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM SA3bIK B KauyeCTBE CpeACTBA MpU paboTe C XUMHUYECKOU
uHbopMaIeil: TPUMEHITh MEXKMNpeaIMeTHbIe (pu3nyeckne ¥ MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBI, (OpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIISITHOCTH.

OBjaeHne yHMBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J€HCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYX/IaeMOl TeMbl B XOJ€ JUaliora W/Wiu AUCKYCCUH,
BBICKA3bIBATh HJ€H, (POPMYIUpPOBaTH CBOM NPEHAJIOKEHUS OTHOCUTEIBHO BBIMNOJHEHHS
MPEeIOKEHHOW 3a/1a4u;



BBICTYINIaTh C NPE3EHTAIMEl Pe3yJIbTaTOB IMO3HABATEIbHOU JE€ATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU BBIIOJHEHUU XUMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOM padoOThl IO HCCIEAOBAHMIO CBOWCTB HM3Yy4YaeMbIX BEILECTB,
peanuzanuu y4eOHOro mpoekTa U (OPMYJIHpPOBATH BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCJIEeI0BAaHUN MMyTEM COTJIaCOBAHUS MO3ULUI B X0€ 00CYKIEHHUSI 1 OOMEHA MHEHUSMHU.

OgByajeHue YHMBEPCAJTBHBIMH PeryJTUBHBIMU A1eHCTBHAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYLIECTBIISITh CBOK IO3HABATENIBHYIO JAESITEIbHOCTD,
omnpenenss €€ LeNnu U 3aJadyd, KOHTPOJIMPOBATH U IO MEpe HEOOXOAMMOCTU KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™M JEUCTBUM NMPU BBINOJHEHUN Y4E€OHBIX M UCCIIEIOBAaTEIbCKUX 3ajay,
BbIOMpaTh Haubosee 3PEeKTUBHBIA CIOCOO MX pelIeHUsl C YYETOM MOJYyUYEHHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBJIATh CaMOKOHTPOJIb CBOEH JIE€ATEIBbHOCTM HAa OCHOBE caMoOaHalu3a U

CaMOOLICHKH.
INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTD TIPEACTABICHUM O XMMUUYECKOW COCTaBJISIFOIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUpPa, POJIM XUMUU B TO3HAHUU SIBICHUM MPUPOJBI, B (DOPMUPOBAHWUN MBIILICHUS H
KyJIbTYphl JUYHOCTH, €€ (YHKUMOHAIBHOW T'PAMOTHOCTH, HEOOXOAUMOM Il peIIeHHs
NPAKTUYECKUX 3a7a4 W IKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
OPUPOIHOM CpeAE;

BJIAJEHUE CHCTEMOM XMMHWYECKMX 3HAHHI, KOTOpas BKIIOYAET: OCHOBOIOJIATaroNIne
NOHSTHS (XUMUYECKUN 2JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYyJa, BaJ€HTHOCTD,
ANEKTPOOTPULIATETILHOCTh, XUMHMUYECKasl CBfA3b, CTPYKTypHass ¢opmyna (pa3BépHyTas U
COKpalIéHHas), MOJIb, MOJISIpHAs Macca, MOJISPHBI 00BEM, YIJIEPOJHBIM  CKeJNeT,
GyHKUMOHANBHAS TPYIA, pagukal, HW30MepHUs, U30MEPbl, TOMOJOTUYECKUN PSll, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KACIOPOJ U a30TCOAEPIKAIINE COECOUHEHHS], MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEAUHEHNS ); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUS OPraHUYECKUX
BemectB A. M. DbyrtnepoBa, 3akOH COXpaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIHE B OCHOBE MOHUMAHHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOIOTMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOTYYECHUHU U O€30MaCHOM HUCTIOIh30BAHNN BAKHEUIITUX OPTaHUYECKHUX BEIIECTB B OBITY
U MIPAKTHUYECKOMN AESATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUU BBISBIISATH XapaKTepHbIC MPHU3HAKYU MOHSATUH, YCTAaHABIWUBATH
MX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLIECHNUNA OPraHUYECKUX COCTUHEHN;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMHUUYECKYIO CHUMBOJIMKY IS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOW) (hOPMYJT OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKUX PEAKIUN, U3rOTaBIMBATH MOJEIU MOJIEKYJ OPraHMYeCKHX BELIECTB
JUTSL WUTFOCTPAIIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSL;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBAThH MPUHAIIECHKHOCTh U3YUYEHHBIX OPraHHUYECKUX
BEILIECTB IO HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY KIAcCy/Tpynne COeIUHEHUI
(yrineBoAopoAbl, KHCJIOPOA U  a30TCOJEpXkAIIUe COEAUMHEHUS, BBICOKOMOJEKYISIPHBIC
COCIMHCHHUS), JaBaTh MM Ha3BaHWs MO cuctematmdeckor HomeHkmatype (IUPAC), a Taxxe



MPUBOJAUTH TPUBUAJIbHBIC HA3BaHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUJIEH,
aleTUJICH, JTWICHIJUKOJb, TJHIEpHUH, (PeHos, dopManpiaeruj, ameTalbIerul, MypaBbUHas
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEApUHOBAs KUCIOTa, TII0K03a, (PpyKTO3a,
KpaxMall, IeJUTI0JI103a, TJIUIIIH);

c(hOpMUPOBAHHOCTh YMEHUSI OMpPENEIsATh BHUIbl XUMHUYECKOH CBSI3M B OPraHUYECKHUX
COCIMHEHUX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSTH IOJIOKEHUS TEOPUM CTPOCHHS OPTraHHMYECKHUX
BemectB A. M. BytiepoBa st oObSICHEHUSI 3aBUCHMOCTUA CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMSI; 3aKOH COXPAHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh yMEHUN XapaKTEepU30BaTh COCTaB, CTpOeHUE, GUBUYECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEJACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 9TaH, JTWIECH, NPOMWICH, aleTuieH, OyraaueH-1,3, MerunOyramueH-1,3, Oenzou,
METaHOJI, 3TaHOJ, dTHJICHIJIUKOJb, TJIMIIEPUH, (PEHOJ, alleTalIbJIeTHU]l, MypaBbUHAs U YKCYCHas
KHCJIOTBI, TJIOKO3a, Kpaxmals, [e/UTi003a, aMHUHOYKCYCHAasi KHCJIOTa), WUIIOCTPUPOBATh
T€HETUYECKYIO CBSI3b MEXAY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMM C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh WCTOYHUKH YTIIEBOJAOPOIHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI HUX MEPEpadOTKH MU MPAKTUYECKOE MPUMEHCHHE
IPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJIUTH BBIYHCICHHUS 110 XUMHUYECKUM YPaBHCHUSIM
(Macchl, 00bE€Ma, KOJMYECTBA MCXOIHOTO BEHIECTBA WJIM MPOAYKTa PEAKIUU IO H3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh YMEHHI BJIaIETh CUCTEMON 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOTO
NO3HAHMS, HCIOJIb3YEMbIX B XUMHUHM IIPU HM3YYCHUM BEIIECTB M XUMUYECKUX SBJICHUMN
(mabmroeHue, W3MEpEeHHe, JKCIEPUMEHT, MOJEIMPOBAHKE), HCIOJIb30BaTh CHUCTEMHbBIC
XUMUYECKHUE 3HAHUS JJIsl IPUHATUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSA3aHHBIX
C BEILECTBAMU U UX IPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHHH COOJIFOAATh TMpaBUiia IMOJb30BAHUSA XUMHYECKOH IMOCYI0M U
71a00paTOPHBIM 000PYAOBaHUEM, a TAK)Ke MpaBUiIa OOPAIICHHS C BENIECTBAMHU B COOTBETCTBUH C
WHCTPYKITUSIMU IO BBITOTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT
(npeBpallleHUs] OPraHUYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHHE STUJICHA U H3YYEHHE €ro
CBOMCTB, Ka4yeCTBEHHBIC pEaKIMU OPraHMYEeCKUX BEIIECTB, JEHATypalus OElIKOB TpH
HArpeBaHMM, IIBETHBIC PEAKIIMN OEIKOB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKHU 0€30MaCHOCTHU
Mpu O0palleHuu C BEIIeCTBAMH U JIA0OPATOPHBIM 00OPYAOBaHUEM, MPEACTABIATH PE3YIbTAThI
XAMHYECKOTO JKCIEPUMEHTa B (opmMe 3amucu ypaBHEHHUW COOTBETCTBYIOIIMX PEAKIUN H
(GbopMyTHpOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIBTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHUMHYECKYI0 HH(OpPMAIIHUIO,
MOJIy4Ya€MYIO U3 Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBOM uHdopmannu, THTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOIOaTh TMpaBWia HKOJOTHYECKU LEJIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOW MESATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbI U
OKpY’Karoleni MpUpoHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JICHCTBUSI HA >KUBBIE OPraHU3MBI
ONpENIeIEHHBIX OPraHUYEeCKUX BEHIeCTB, MOoHUMAasi cMmbichn mnokazarens [I/IK, mosicHsaTe Ha
puMepax CrocoObl YMEHBIIECHUS U MPEJOTBPAICHUSI UX BPEAHOTO BO3JECUCTBUSI HA OpPraHU3M
YEJIOBEKa;



U1 00y4aroImMXCcsl ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pPOBbSi: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX TTO3HAHMS BEUIECTB U XUMUYECKUX SIBIICHUH;

JUTSL CENBIX U CIa00BUASIINX O0YUYaIOIIUXCS: YMEHHE UCIOJIb30BaTh PENbe(PHO-TOUECUHYIO
cucteMy obo3HaueHuit JI. bpaiins qis 3anucu xumudeckux Gopmyit.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHu4ecKass XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUIN: 0 XUMHUUECKON COCTABISAIONICH €CTEeCTBEHHO -HAYYHOM
KapTUHBl MUpPA, POJIU XMMHUH B MO3HAHUU SBJICHUN NPUPOILI, B (POPMUPOBAHUM MBIIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIHMOHAJIHLHOH TI'PAMOTHOCTH, HEOOXOAMMOW IS pEIICHUS
MPAKTUYECKUX 3aJlad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJTHOM CpeJIE;

BJIQJICHUE CHCTEMOW XHMMHUYECKHMX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOIMOJIATaIOIINE
MOHATHS (XUMHUYECKUH 2JIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIA 00BEM, BaJCHTHOCTH, AJICKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKass CBA3b (KOBaJCHTHAas, WOHHAs, METaJUIM4YecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKAsT  pEII€TKa, THUIBl XUMHYECKUX  pEaKIMd, pacTBOp, DJICKTPOIUTHI,
HEBJIEKTPOJIUTHI, AIEKTPOJUTHUYECKAS JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklM¥, XUMHUYECKOE€  paBHOBECHE); TEOPUHM M 3aKOHBI  (Teopus
AJICKTPOJIMTUYECKON JHccoumanuu, nepuoauyeckuii 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHMsI MAacChl BEILIECTB, 3aKOH COXPAHEHUs W MPEBPAIICHUS SHEPTrUUA NPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXanme B OCHOBE IOHMMaHUs MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(bakToI0ruYecKrue CBEJCHHs O CBOMCTBAaX, COCTaBe, MOJYyYEeHUU U OE30MaCHOM HCIOJIb30BaHUU
BOKHEHIIINX HEOPTaHUYECKHUX BEUIECTB B OBITY U MPAKTUYECKON IEATETLHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUN BBISBIISATH XapaKTEepHbIC MPHU3HAKH MOHSATUN, YCTAaHABIMUBAThH
UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIHUE MOHSATHS MPU ONMHCAHUU HEOPTraHUYECKUX
BEIIECTB U UX IIPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMHUUYECKYIO CHUMBOJIMKY JJII COCTaBIICHUS
dbopMyn BEMIECTB M YpPaBHEHUN XHUMHYECKUX pEAKINi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) m TpuBHaJbHBIC Ha3BaHUs OTACIBHBIX HEOPTaHWYCCKHUX BEIICCTB (YyrapHBIA ras,
YIJIEKUCHIBIA Ta3, aMMHAK, ramé€Hasi U3BECTh, HETAlI€Has W3BECTb, MUThEBAs COAA, NUPUT U
JpyrHe);

c(hOpMHPOBAHHOCTh YMEHUU OMPEJEISITh BAJTCHTHOCTh M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMUUYECKOM CBSI3U (KOBaJ€HTHAsl, MOHHAs,
METaJUIMYECKasi, BOJOPOJHAs) B COCAMHEHUSX, TUIl KPUCTAIIMYECKOW PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHAsi, MOJICKYJISIpHAsl, MOHHAsi, METaJUIM4ecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAMICKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBY K OMpEAeIEHHOMY KIlacCy/Tpynie COeIUHEHUI (ITPOCThie BEUIECTBA — METAILIbI U
HEMETAJLJIbl, OKCUIbI, OCHOBAHUS, KUCIIOThI, aM(OTEpPHbIEC TUAPOKCHUIBI, COIIHN);

c(hOpMUPOBAHHOCTh YMEHUN pacCKpbiBaThb CMBICI THepuoauueckoro 3akona J[. U.
MenneneeBa U JIEMOHCTPUPOBATH €ro  CHUCTEMATU3HUPYIOIIYIO, OOBSCHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;



c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepHu30BaTh dBJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKUX 2J1IeMEHTOB 1—4 nepuonos Ileproandeckoi cucteMpl XUMUYECKHX AneMeHToB []. 1.
MenpeneeBa, HUCHOB3YS MOHATHA «S-, P-, O-3JIEKTPOHHBIC OPOWTAINY, «IHEPICTUUYCCKUE
YpPOBHU», OOBACHSATH 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XUMUUYECKUX JJIEMEHTOB M UX
COCIMHEHUH 10 nepuoaaM u rpynmam Ilepuoguyeckor CUCTeMbl XUMUYECKUX deMeHTOB J[. H.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHUE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOMU
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMH C IOMOIIBI0 YPaBHEHUW COOTBETCTBYIOUIMX
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh yYMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIMU MO Pa3IuYHbIM
Mpu3HaKaM (YHUCIy U COCTaBYy pEarupymollux BEHIECTB, TEIIOBOMY 3(PGdEKTy peakiui,
W3MEHEHUIO CTENIEHEH OKUCIICHUS DJIEMEHTOB, OOPATUMOCTH PEAKIINU, YYaCTHIO KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHHS PEAKIINI pa3IUUHBIX TUIIOB, IMOJIHBIE U
COKpalIEéHHbIE YPaBHEHHS peaKkIuii MOHHOTO OOMEHA, YUWUTHIBAsl YCJIOBUS, MPU KOTOPBIX ITH
peaKkuuu UAYyT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAa4eCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX HEOPTAaHUUYECKUX BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PAaCKpPbhIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MoCPeICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PeaKluid;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIUH OT
pasnu4HbIX (AKTOPOB; XapaKTep CMEIICHHs XHMHYECKOrO0 pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aeiicTeus (npuniuin Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BATh XUMUYECKUE MPOIIECCHI, JIeKAIIHE B OCHOBE
MPOMBIIIVICHHOTO TIOJyYeHUsI CEPHOM KHUCJIOThI, amMMHuaka, a Takke C()OpMUPOBAHHOCTD
MpeACTaBlIeHUd 00 OOIIMX HAyYHBIX MPUHIMIIAX U KOJOTUYECKHX MPOOIeMax XMUMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIYUCICHHUS C HCIOIB30BAHUEM TMOHSATHUS
«MaccoBasi JOJi1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUWW Ta30B MHpPH XUMHYECKUX
peaknusaX, Macchl BeleCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
WiIn 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TETUIOBOrO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHMS MACChI BEIIECTB, IPEBPALICHUS U COXPAHEHHS DHEPIUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOIOATh MpaBWiIa MOJb30BAHMS XUMHUYECKOW MOCYAOU U
1abopaTOpHBIM 00OPYAOBAaHUEM, a TAKXKE MpaBUiIa OOpAIlIEHUS C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TIO BBITOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUTAHUPOBATH W BBIMOJIHATH XUMHUYECKUN DKCIEPHUMEHT
(pa3nokeHHe TMEepOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTalW3aTropa, OMNPEACICHUE CpeJlbl
PacTBOPOB BEIIECTB C TTOMOIILI0 YHUBEPCATHHOTO MHINKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XHMHMYECKON pEaKIMu, PEaklMd HMOHHOTO OOMEHAa, KA4eCTBEHHBIC PEAKIUMU Ha
cynbdar-, KapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHUS, PEUICHUE AKCIEPUMEHTAIbHbBIX
3agad no TeMam «Metamey U «HemeTtamnibl») B COOTBETCTBUM C NpaBUJIaMU TEXHUKHU
0€30MacHOCTH MpU OOpAIEHUHU C BEUIECTBAMU U JIaA0OPATOPHBIM 000PYI0BAaHUEM, MTPEIACTABIATD
pe3yabTaThl XUMHYECKOrO0 SKCIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u (GopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;



c(hOpMUPOBAHHOCTh YMEHUW KPUTUUECKH aAHAJIU3UPOBATH XUMHUECKYI0 HWH(OpMaIio,
MOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMYHUKaluu, HWHTepHET u
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJAaTh TMpaBWia HKOJOTHUECKU IEJIeCO00pa3HOTo
IIOBCACHUA B 6bITy u prI[OBOﬁ ACATCIBHOCT B LCJIAX COXPAaHCHUA CBOCIO 3J0pOBbA H
OKPYKAIOIIEH NPUPOAHOM CPEAbI, OCO3HABATh ONACHOCTh BO3JCHUCTBUS HA KUBBIE OPraHU3MBI
OHpeIIeJIéHHBIX BCHICCTB, TIOHUMAas CMBICJI ITOKA3aTCJIA HI[K, IMNOSACHATL Ha IIpUMEpax CHOCO6BI
YMCHBUICHHUA U IIPEAOTBPALICHNA UX BPCIHOT'O BO3I[CﬁCTBI/I$I Ha OpraHu3M 4YCJIOBCKA,

JJIs1 O6yanOIHI/IXC$I C OIrpaHMYCHHBLIMH BO3MOXKHOCTAMH 3J0POBbLSA: YMCHHUC IMPHUMCHATDH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOAAX ITO3HAHWA BCHICCTB U XUMHUUYCCKUX HBJIGHI/If/'I;

JJI1 CJICIIBIX U CJIa60BI/II[$IIJ_II/IX O6yanOH_II/IXC$I2 YMCHHUC HMCIIOJIB30BATH penbe(‘pHo—ToqeqHy}o
cuctemy obo3Hauenuit JI. bpaitns nis 3anucu XuMudeckux Gopmyot.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
Koumn4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
Konrtp-bie | IIpaxkr-me
n/m | mporpaMmmsl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nean 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOEHUS OPraHNYECKUX coeluHeHul A. M. 3
byrneposa
Hroro mo paznmeny 3
Pa3nea 2. YriaeBogopoabl
2.1 [IpenenbHbIE YrI€BOIOPOAbI — alIKaHbI 2
99 Hemnpenenbabie yrieBo10poabl: alKeHBbI, 6 1
' AIKAVCHBI, ATKUHBI
2.3 ApomaTHYeCKHe YriIeBOI0POIbI 2
24 [IpupoaHbIe ICTOYHUKH YTIIEBOJIOPOJIOB U 3 1
' ux nepepaboTka
Hroro mo pazaeny 13
Pasznea 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUs
3.1 Cruptel. deHon 3
3.9 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 1
' Cnoxusie 3QUpbl
3.3 VYrneBoasl 3 1
Hroro no pazaeny 13
Pa3znen 4. A3oTconepskanye oprannyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Htoro no pazneny 3
Paszgea S. BoicokomoJiekyJIsipHbIe COeAUHECHUS
5.1 IInactmaccel. Kayaykn. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5 9
I[NTPOI'PAMME




11 KVIACC

I[TPOTPAMME

KoaunuectBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kounrtp-bie | IIpakr-ue
n/m | NmporpaMmmsl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuoanueckuii 3akoH U
11 [Iepnoanueckas cucteMa XMMUYECKUX 3
anemenToB JI. . Menaeneera
19 Crpoenue BeniectBa. MHOroo6pasue 4
' BEILECTB
1.3 XUMUYECKHE peakliuu 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Merambt 6 1
2.2 Hemeranmst 9 1 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BELIECTB
Hroro mo pazaeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3HB 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 o , 5




INOYPOYHOE IIVIAHUPOBAHHUE

10 KITIACC
KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Tema ypoka Kontp- | Ipakr-  /[lara nu@posbIe
n/n Bceero | bie e H3y4eHHusi K oOpa3oBaTe/ibHbIE
padoThI | padoThI pecypcbl
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1 4.09
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHM4EeCKUX
2 coequaenuii A. M. byrneposa, eé 1 11.09
OCHOBHBIE ITOJIOKEHHUSI
[IpencraBnenue o kinaccupuxanuu
3 opraHnueckux BemiectB. HomeHnkimatypa 1 18.09
(cuctemMaruyeckas) U TpUBHAJIbHBIE '
Ha3BaHMs OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 g 1 25.09
TOMOJIOTHUECKUH Psifl
MeraH u 3TaH — npocTenme
5 1 2.10
MIPE/ICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 9.10
OTHIIEH U IPONHJIEH — MPOCTEMNIINE
7 1 16.10
MIPEJCTaBUTENIN AJIKEHOB
8 [TpakTruueckast padota Ne 1. <jHonyquHe 1 1 23.10
ITUJICHA U U3yYEHUE €r0 CBONCTB»
Anxanuensl. byraguen-1,3 n
9 MeTunoyraaues-1,3. Ilonyuenue 1
CHUHTETHYECKOTO KayuyyKa U PE3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH,
10 | romonoruveckuii psaa. AnETHICH — 1
MPOCTEUIINI MPEICTABUTEIb ATTKUHOB
1 Bbluncrienus no ypaBHeHUI0 XUMHUECKOM 1
peakuun
12 Apenbl: 6eH301 U TOIyoJ. TOKCUYHOCTh 1
apeHoB
13 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB, 1
MIPUHAUIEKANIUX K Pa3IMYHbIM KJ1accaM
IIpupoaHble HCTOYHUKH YTIEBOAOPOJIOB:
14 | npupoHBIi Ta3 U MONYTHBIE HE(TAHBIE 1
rassl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu
[IpupoaHbIle ICTOYHHMKH YTIEBOAOPOIOB:
15 | mpupoHBIi Ta3 U MONYTHBIE HEPTAHBIE 1
rasbl, HepTh ¥ MPOIYKTHI €€ rnepepaboTKu
16 KonTtponpHas pabota no pazaeny 1 1
«¥YTI1€BOJOPOIBI»




Hpel[eJII:HBIe OHOATOMHBIC CIIMPTHI:

17 METaHOJI ¥ 3TaHoJ. BoopoaHas cBsi3b 1

18 MHOT0aTOMHBIEC CITUPTHI: ITUIICHTITUKOIb U 1
TJIALIEPUH

19 DeHO: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE U 1

XUMHYECKHUE CBOUCTBA, MPUMEHECHHE

20 Anprierunbl: GopMaIbaerua U 1
areTaiabJerua. AIeTod

21 OIHOOCHOBHEIE TIPE/ICIIbHBIC KAPOOHOBBIC 1
KHCIIOTBI: MypaBbUHAS U YKCYCHAS

99 [TpakTraeckas padorta Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas ¥ OJICMHOBAS KUCJIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHCJIOT

24 MpbUia Kak COJIM BBICIIIAX KapOOHOBBIX 1
KHCJIOT, NX MOIOIIee IeHCTBHE
CrnoxHbie 2(QUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MpOIN3 CIIOKHBIX 1
3¢upos

26 XKupsl: THAPOIU3, IPUMEHEHHE, 1
OMOJIOTHYECKAs POJIb )KHPOB
VYrieBoapl: cocTaB, KiIacCUpUKAIIHSI.

27 Baxneiimme npeacTaBuTeNn: TIIOKO3a, 1
dbpykTo3a, caxapo3a

28 Kpaxman u niemono3a kak mpupoIHbIe 1
MTOJIMMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopcoaepxamme opraHuuecKue 1
COEIMHEHUS

30 AMUJHBI: METHUJIAMHMH U aHHUIUH 1
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpraHUYECKUE COCTUHEHUS, UX 1
ouoJjiornyeckoe 3HaueHue. [lentuapl

39 benku xak nmpupoHbIC 1
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHSATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIEC METObI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, kKaydyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Tema ypoka

KoandecTBO 9acoB

Bcero

Kontp-
ple
padoThI

paxr-
ue
padoThI

Jara
H3Yy4YeHH S

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKkTpoHHas KOHQUTYpaIs aTOMOB

4.09

IIepnoanueckuit 3akoH u [lepuoanueckas
CUCTEMA XMMHUYECKUX d1eMeHToB /[, U.
Menneneesa, UX CBSA3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHUS aTOMOB

11.09

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCJIMHCHUI
10 Tpynnam u nepuojiaM. 3HaueHue
MIEPHOIUTICCKOTO 3aKOHA U CUCTEMBI
xuMmudecknx dnemenToB .M. Menaeneera
B Pa3BUTHH HAYKH

18.09

Crpoenue BelecTBa. XUMUYECKAs! CBS3b,
e€ BUIbl; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM CBs13U. BonopoaHas cBA3b

25.09

BanenTHOCTh. DJIEKTPOOTPUIIATETLHOCTD.
Crenedb okucieHus. BemniecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUs

2.10

Ilonsatue o JUCTICPCHBIX CUCTEMAx.
HUctunasie n KOJIJIOWAHBIC paCTBOPLI.
MaccoBas A0JIs1 BEHMIECTBA B paCTBOPE

9.10

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHNMYECKUX COCIUHEHHI.
I'enetnyeckas cBsI3b HEOPraHMYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

16.10

Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
3aK0H COXpaHEHHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YJHEPTUHU TIPH
XUMHUYECKUX PEAKITUIX

23.10

Ckopoctb peakuuu. OOpaTuMble peakium.
XHMMHUYECKOE PaBHOBECHE

10

[IpakTtuyeckas pabora Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLIUN»

11

DNEeKTpOIUTHYECKAs JUCCOLUAIUS.
[TonsiTHE 0 BOJOpOAHOM TOoKa3areie (pH)
pactBopa. Peakiinu HOHHOTO OOMeHa.
I'maponus opraHYeCKuX 1
HEOPraHMYECKUX BEILECTB




12

OKHUCIUTENFHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonstre 00 snexTponmse
pacIIaBoB U pacTBOPOB COJIEH

13

KonTpomnsHas paborta no pasaeny
«TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUN»

14

MeTtamisl, UX MOJ0KECHHUE B
[Teprouveckoi CUCTEME XMMHUYECKHX
anemeHTOB J[. 1. Meneneera u
OCOOCHHOCTH CTpOCHHUS aToMOB. O0Iue
¢u3nveckrne CBOMCTBA METAIIIIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
psA HAIPSKEHUH METalIoB

16

XUMHUYEeCKHEe CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaauH, KaJabIuH,
MarHuii, aTloMUHUI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I

18

XuMHudecKrue CBOMCTBA ITMHKA, JKele3a U uX
COEeIUHEHUN

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Mertams»"

20

Hemertamnel, X NOJI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauioB (Ha pumepe
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)

22

XWMHYECKHE CBOMCTBA TAIOT'CHOB, CEPBI U
HUX COeIUHEHNN

23

XHWMHYECKUE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHNN

24

XUMUYECKUE CBOMCTBA yIriiepoia, KpeMHUS
U UX COeOUHEHNN

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB U
HUX COeIUHEHUN

26

O0001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
teme «Hemeramaby». Beraucnenus mno
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktudeckas pabora Ne 3. «Pemenue
SKCHEPUMEHTAJIbHBIX 33134 110 TEME
"HemeTranmnsl"»

28

KonTponsHas pabota o temam
«Metamne»y u «HeMetamibl




29

Heopranunueckue u opranndeckue
KucioThl. Heoprannueckue u
OpraHUYEeCKUE OCHOBAHUS

30

AmdoTepHbIe HEOPTAHUYECKUE U

OpraHn4eCKruC COCANHCHM . TI'enernueckas

CBsA3b HCOPraHNMYCCKUX U OPraHUYCCKUX
BCIICCTB

31

Posbp xuMuu B oOecrieueHuu
HKOJIOTUYECKOH, YHEPTeTUIECKOH 1
MUIIEBOM 6€30MaCHOCTH, Pa3BUTUN
MCOAUIIMHBI

32

[IpencraBnenust 06 0OMKX HAYYHBIX
MPUHIMIAX TPOMBILIUIEHHOTO MOTY4eHUs
BaKHEHUIIINX BEIIECTB

33

Yenosek B MHUPEC BEHICCTB U MaTCpPHUAIOB

34

XHMHMS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



