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ITOSICHUTEJIbBHASA 3AIINCKA

[IporpaMma MO XWMHM Ha YpOBHe cpeaHero oOmiero o00pa3oBaHUS
pa3paboraHa Ha ocHoBe ®egepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpa3zoBanuu B Poccuiickoit Penepaiiin», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
denepanpHOM 00pa3oBaTeNbHON IPOrpaMMbl CpefHero o0I1ero o0pa3oBaHus
(®OIT COO), mpeacraBieHHbIXx B  @efepaJbHOM  TOCY/AapCTBEHHOM
obpa3oBarenpbHOM cTaHzapre COO, ¢ yuétom KoHIemnuy IpernogaBaHus
yuebHOro TipeiMera «XUMHUs» B 00pa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yHIIMX OCHOBHble 0Opa3oBaTe/lbHble TIPOTPaMMbI, U
OCHOBHBIX TIO/NIOKeHUU «(CTparernd pas3BUTHSI BoOCmUTaHuss B Poccunickon
®epnepanuu Ha niepuof, n0 2025 roga» (Pacnopsbkenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXOZIOB K pa3paboTKe IporpamMMbl 0 XHUMHH, K OIpe/ie/IeHUI0
ob1meii cTpaternu oOydeHus, BOCITUTAHUSI M PA3BUTHSI 00YyUarOIUXCs CpeJCTBaMHU
yuebHoOro npeameTa «Xumusi» A1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIN
KoHIIernTyanbHble mojokeHuss ®@I'OC COO o B3anMMo00YC/IOBEHHOCTU IieJIeH,
cofepkaHusi, pe3ynbTaToB oOyueHHss U TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrUMHUYecKoe oOpa3oBaHue, rojryyaeMoe BBIITYCKHUKaMU
ob1mieoOpa3oBareslbHOM  OpraHUW3al[iy, SB/SETCS HeOTheM/IEMOM YacCThI0 UX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIIalOIIMM 3TaliOM peanu3aliid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHe K/IIOUEBBIX I1I€HHOCTeH, TIPUCYIIHUX
I[eJIOCTHOM CHCTeMe XHUMHUUeckKoro oOpa3oBaHHMs. OTH IIEHHOCTH KacaroTCs
T03HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUSI MUPOBO33PeHUsI U 0011[ell KyIbTYpPbI
ye/ioBeKa, a TakkKe 9SKOJOTHYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0POBbI0 U TIPUPOJHOW cpeflie. Peanu3yeTcsi xumuueckoe obOpa3oBaHHe
oOyuaroIuxcs Ha ypoOBHe cpefiHero oOiiero obpa3oBaHus Cpe/ICTBAMU yueOHOTro
npeaMeTra «XWUMUSI», COJep)KaHWe U TIOCTPOEHWe KOTOpOro Orpejie/ieHbl B
rporpaMme 10 XWMHUM C Y4YETOM creludyKU HayKu XUMHUM, €€ 3HaueHusi B
MO03HAaHUM TIPUPOJBl M B MaTepUaJbHOUW KMU3HK OOII[eCcTBa, a TakkKe C YUYETOM
o0ImMX 1esieli U TIPUHLIMIIOB, XapaKTepU3YIOIIUX COBPEeMEHHOe COCTOSTHUe
CHCTeMbI cpefiHero obiiero obpa3oanus B Poccutickoit denepaiyu.

XUMHUSI KaK 3JIEMEeHT CHCTeMbI eCTeCTBEHHBIX HAayK HUrpaeT ocobyio posb B
COBpeMeHHOW IUBW/IM3AIUM, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHOU KY/bTYDBHI.
OHa BHOCUT CBOM BKJIaJ| B (hOpPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MbILLIEHUS,
B CO3/laHMe 11eJIOCTHOTO TIpe/icTaB/ieHHst 00 OKpy»Katoll[eM MHpe Kak O eJUHCTBe
MPUPO/IbI U UeioBeKa, KOTopoe (OpPMUPYeTCS B XMMHUU Ha OCHOBE MOHUMaHUS
BEIlleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHUPA, OCO3HAHUSI B3aMMOCBSI3U MEXIY
CTPOEeHUEM BeIIeCTB, UX CBOMCTBAMU U BO3MOKHBIMH 00/1aCTSIMU TIPUMeHeHUS.



TecHO B3aUMO/IEICTBYS C ADYTMMHU eCTeCTBEHHbIMU HayKaMH, XMMHUsI CTasa
HeOTheM/IeMOM YaCTbi0 MUPOBOU KYJ/IbTYPbI, HEOOXOAUMBIM yC/IOBHEM YCITEIITHOTO
TPyJla ¥ >KU3HU KaKJOro useHa oOijectBa. CoBpeMeHHas XUMHs KaK Hayka
co3ujaresibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pelleHue
r71006a/bHBIX TP06JIeM  YCTOMUWMBOTO Ppa3BUTUS UeiOBeUeCTBa — ChIPHEBOW,
SHEpPreTUYeCKOH, MUIIeBOM, SKOOrHIeCcKOM 6e301MacHOCTH U OXPaHbI 3/I0POBbSI.

B cooTtBeTcTBUM C 0OIMMU 1e/IAIMU W TIPUHI[UTIAMH CpeJiHero o011ero
obpa3oBaHus cofiep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbI YPOBEHD
M3y4eHusI) OPYeHTHPOBAHO MPeNMYIIeCTBEHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOydJarImmxcs, HeoOXOAUMYI0O WM /i1 BBIPAaOOTKHM  MHPOBO33PEHUECKUX
OPMEHTHPOB, YCIEIIHOIO0 BK/IOUEHUSI B JKM3Hb COLMyMa, MPOAO/DKEHUS
oOpa3oBaHus B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEMOCPeICTBEHHO C XUMUEH.

CocTaB/isAOIMAMH  TIpeaMeTa  «XUMHSI»  SBJISTIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumusi» W «OOIIasgs ¥ HeopraHuueckas XWUMHsS», OCHOBHBIM
KOMITOHEHTOM COJiepKaHUsi KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH: CHUCTeMa
3HaHUM 10 HeOpraHWYeCcKoW XUMHUH (C BK/IFOUeHWEM 3HaHUMN W3 00Iel XUMuUu) u
OpraHhuYeckor Xxvumuu. @opMHUpOBaHUe JaHHOW CHUCTEeMbl 3HAHUW MPU U3yYeHUU
npeamera obecrieuriBaeT BO3MOXKHOCTb pacCMOTPEHUsI BCero MHOroobpasus
BeII[eCTB Ha OCHOBe OOIIUX MOHSITHM, 3aKOHOB ¥ TEOPUM XUMUH.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckass xumus» U «OOmas u
HeopraHuyeckass XvMusi» C(HOpPMHPOBaHa B TIporpaMMe MO XUMHWU Ha OCHOBe
CUCTEMHOTO TIOAXOJa K W3yueHMIO yueOHOro warepuana U 0O0yC/IOBIeHa
HUCTOpHYEeCKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUW Ha  OMpeJeEéHHBIX
TeOpeTUUeCKUX YpOBHSX. Tak, B Kypce OpraHMYecKod XWMHUM BellecTBa
paccMaTpUBAlOTCS Ha YPOBHE K/IaCCMYeCKOW TEeOpUM CTPOEHHsI OpraHhuyecKux
COeIMHEHWH, a TakXke Ha YyPOBHE CTePeOXUMHUYECKMX U 3JIEKTPOHHBIX
Tpe/icTaB/ieHMd 0 cTpoeHnM BelllecTB. CBefeHWss 00 H3yuaeMbIX B Kypce
Bell[eCTBaX JAOTCS B Pa3BUTHM — OT yTJIEBOJOPOZIOB [0 CIOKHBIX OUOIOTMUecKd
aKTUBHBIX COeJMHEHWM. B Kypce opraHM4eckoll XWUMHUU T[Oy4yalOT pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0011ero obpa3oBaHusi MepBOHava/IbHbIe
rpe/iCTaB/JIeHUs 0 XUMHUUYECKOW CBSI3M, K/IaCCU(PUKALMOHHBIX MPU3HAKaxX BeIeCTB,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS], O XUMHUUeCKOU pPeakLiu.

[Tonq HOBBIM yIr7IOM 3peHHs B TMpeAMeTe «XWMHsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3yUeHHbIM Ha YPOBHe OCHOBHOTro o0iero o6pa3oBaHus
TeoOpeTUYecKUi maTepuan M (DAKTOJOTMUeCKHe CBeJleHUs1 O BelljecTBax U
XUMHUECKON peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuueckas
XUMHsD» O00yYaroLUMCs TIpe/IoCTaB/IsieTCsT BO3MOYKHOCTb OCO3HaTh 3HaueHHe
TePUOANUeCKOT0 3aKoHa C OOIIeTeopeTUYecKUX U MeTO/0IOTUUeCKUX TIO3ULIUH,



ryiyb)ke TOHSITh MCTOpUYECKOe W3MeHeHHWe (QYHKIMM 3TOro 3akoHa — OT
o0ob11aroiiieit 0 0ObsICHSIOLIEN 1 TTPOrHO3UPYIOIIeH.

EfuHas crcreMa 3HAaHMMA O Ba)KHEHWIIIMX BeIl[eCTBaX, MX COCTABe, CTPOEHMUH,
CBOMCTBAaX U TPUMEHEHWU, a TakKKe O XUMHUECKHX peaklUsX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TpOTeKaHus JonoyHsgeTcs B Kypcax 10 m 11 KmaccoB
3jIeMeHTaMH  COZiepKaHUsI, WMEIOIIUMH KY/IbTYPOJOTHUYeCKHU W TPUK/IaJHON
XapakTep. OTW 3HAaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBSI3M XHUMHH C
JPYTUMHM HayKaMW, PacKpbIBalOT e€ poJib B T03HaBAaTeJbHOM M MPaKTUUECKOU
JesiTeIbHOCTH  4eJIOBeKa, CITOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHWSI K TIPOLECCY
TBOpYECTBa B 00/IaCTH TeOPWH U MPAKTUUYECKUX TPUIOKEHUN XMWY, TTOMOTA0T
BLIMTYCKHUKY OpPHWEHTHUPOBaTbCsi B OOILECTBEHHO W JIMUHOCTHO 3HAUMMBIX
rpoOyieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBIC/IMBATh WHGMOpPMAIMI0 U
TIPUMEHSTb €€ /711 TIOTIOJTHEHWSI 3HAHWM, peIleHUs HHTe/UIeKTYanbHBIX U
9KCTIepUMeHTaTbHBIX UCC/Ie/IoBaTeIbCKUX 3a/jau. B 1je/loM cojiep)kaHre yueOHOTO
npeagMeta «XWUMHS»  JAHHOTO  YPOBHS  M3y4YeHMs] ODUEHTHMDOBAHO Ha
¢dbopMrpoBaHUe y 00yYaroIUXCs MHUPOBO33peHUYECKOW OCHOBBI /IJisi TIOHMMaHUs
dbunocobckrx wuael, TaKUX Kak: MaTeprarbHOe eJWHCTBO HEOpraHWYeCKOro Hu
OpPraHAYeckKoro Mupa, OO0YyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WUX COCTAaBOM U
CTpOeHWEM, TI03HABAaeMOCTb TIPUPOJHBIX SIBJIEHUWA TIyTéM JKCIIepUMeHTa |
pellieHusi TIPOTHBOPEUMii MeXAy HOBbIMH (akTaMM U  TeopeTUueCKUMHU
TIPeITIOCKIIKAaMH, OCO3HAHKWEe PO/ XMMUU B PEIIeHUH 3KOJIOTHUeCKUX TpobsieM, a
TakKe mpobsiem cOepe)keHHsI SHEPTeTHUUECKHUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX
TEeXHOJIOTMH U MaTepHaJsioB.

B T1iaHe pellileHWs 3aZilau  BOCTIIMTAHWs, Pa3BUTHS W COLMA/M3aLUA
o0yuaroluxcs TMPUHSAThIe TMPOrpaMMON M0 XUMUU TOAXOAbI K OIpeeseHUIo
Cofiep)KaHUs U TIOCTPOEHHUSI TpeAMeTa TIpeJyCMaTpPHBAaiOT (OpMHpOBaHHE
YHUBEpPCaNbHBIX y4eOHBIX [eWCTBUM, WMelOImMUX 0a30Boe 3HaueHuWe IS
Pa3/MMUHBIX BUJIOB JeSTeJbHOCTUA: pellleHuss mpobsiem, TIOWCKa, aHaau3a |
00paboTku uHbOpMaIK, He0OXOJUMBIX /IJIsT IPHOOPeTeHHs OIbITa TTPAKTUUECKOMN
Y WCCre/loBaTe/IbCKON [lesiTe/lbHOCTH, 3aHWMalolllell BaKHOe MeCTO B T0O3HaHUU
XUMHH.

B mpakTvke TmperiofiaBaHuss XWMHM KaK Ha YpPOBHe OCHOBHOTO 0OIIero
oOpa3oBaHus, TaK ¥ Ha YPOBHE cpeHero o0bIero oOpa3oBaHus, IIPH OMpe/le/IeHHH
cofiepKaTe/IbHOM XapaKTepUCTUKK 1iejieli M3yueHusi TMpefMeTa HallpaB/ieHueM
TIePBOCTETIEHHOM 3HAUUMOCTU TPAJUI[MOHHO MPH3HAETCA (HOPMUPOBAHWE OCHOB
XUMHUECKON HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUYeCKOU
JesiTeTbHOCTH UeloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHDPOBOM KyJ/bTyphl. C
MEeTOUYEeCKOM TOUKW 3PEeHHs] TaKOW MOAXOJ K OIpejeNeHUr0 Lieied W3ydeHus
Tipe/iMeTa SIB/ISIeTCSI BIIOJTHE OTpaB/IaHHBIM.



CoryiacHO JJaHHOW TOYKe 3peHMsl TJIaBHbIMU LIeJIIMU M3y4yeHUsl TipeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1.) ABISIOTCS:

e (opMHpOBaHMEe CUCTEMBbl XHMMWUECKHX 3HAHMM KakK BakHelIei
COCTaBJISIFOIIEN €CTeCTBEHHO-HAayUYHOW KapTWHBI MHpa, B OCHOBE KOTOPOM
neXkaT K/ItoueBble MOHATUS, (PyHZAMeHTa/IbHble 3aKOHbI U TEOPUU XUMMUH,
OCBOEHHE $3blKa HAyKH, YCBOEHHE W TOHHWMaHWe CYIIHOCTH AOCTYITHbBIX
0000111eH1IT MUPOBO33pEeHUYECKOTO XapaKTepa, O3HaKOMJIeHHe C UCTOpHei
VX Pa3BUTHS U CTaHOBJIEHUS;

» (dopMUpOBaHKE U pa3BUTHE TPeACTABJIEHUN 0 HayYHbIX MeTOZaX MO3HaHUs
BEIIeCTB W XUMHUECKMX peakiydid, HeoOXOJUMBIX [l TIPUOOpeTeHus
YMEHUU OPUEHTHUPOBAaThCSI B MHpE BeIeCTB M XUMUUYECKUX SIBJIE€HUH,
VMMeIOIIIMX MeCTO B MPUPO/ie, B IPaKTUUECKOW 1 TTIOBCeHEBHOM >KU3HUY;

e pa3BUTHE YMEHUU U CTIOCOOOB JiesiTe/IbHOCTU, CBSA3aHHBIX C HabO/I0/[leHueM U
0o0bsICHEHWeM XWMMWUECKOTO0 JKCIlepuMeHTa, CoOJito/leHrneM  MpaBUI
Ge3oracHOro obparrieHus C BeljeCTBaMH.

Hapsiny ¢ 5TuM, cofep>katesibHasi XapaKTepUCTUKA LieJied U 3aJjay U3y4yeHus
ripefiMeTa B TiporpaMme Mo XWUMHUM YyTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUHU
C HOBBIMU TIPUOPUTETaMH B CHCTeMe cpefHero obijero oopasoBaHus. CeroiHs B
rperojlaBaHUM  XUMUM B Oofbllled  CTereHW  OTJAéTCA  MpeJIiouTeHue
MIPAKTUYECKOW KOMITIOHEHTe Coflep>KaHuss oOyueHHs, OPHEeHTHPOBAHHOW Ha
TIOJITOTOBKY BBIMyCKHUKa 0011je00pa30BaTe/IbHOM OpraHM3alivy, BaZIelolero He
HabopoM 3HaHWM, a (YHKIMOHAJTLHOM T'PaMOTHOCTBIO, TO €CTh CIrocobamui u
YMEHUSIMA aKTHBHOIO TOJIyYeHUs] 3HAaHUM U MPUMEHEeHUs] UX B peasbHOW >XU3HU
JI7IS1 pelieHus MpakKTUYeCcKuXx 3azad.

B cBf3M € 3TUM TIpU UM3y4yeHUM IipeAMeTra «XHUMHS» JOMHHHUpPYROLee
3HaueHHe TPUOOpeTaroT TaKye 1[e/Id U 3a7laui, Kak:

afianTanusi 00yJaromMxcsi K yCJIOBUSIM JUHAMUYHO pa3BUBAIOIIErocss MUDa,
(bopMHpoBaHWe  WHTE/JIEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHuI0, COTPYJHUUYECTBY, CAMOCTOSITe/TbHOMY TIPUHSITHIO TPaMOTHBIX
pelleHr B KOHKPETHBIX YKU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C BeIeCTBAMU U UX
TpUMeHeHreM;

dbopMrpoBaHue y 0Oyuarol[uXCs K/AHOUEBbIX HABBIKOB  (K/IFOUEBBIX
KOMIMETEeHLIW), UMEIIINX YHUBepcaJbHOe 3HaueHue /i Pa3/IMuHbIX BUJIOB
JiesTeJTbHOCTU: peliieHUst pobieM, TMOKMCKa, aHanu3a U 06paboTku uHMopmaluy,
HeoOXOUMBIX [jis TIpHOOpeTeHUs OIbITa [IeATebHOCTH, KOTopasi 3aHWMaeT
B)KHOE MeCTO B TI03HAaHUM XHWMWUMU, a TakxkKe [Jigd OLEHKM C TI03ULUH
9K0JIOTUYECKOW 0e30MacHOCTH xapakTepa BJIMSHUS BeIeCTB M XUMHUYeCKUX
MPOLIECCOB HAa OPraHK3M uejioBeKa Y IPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/bHbIX WHTEPeCOB, WHTE/UIEKTYyalbHbIX U TBOPUYECKUX
CriocoOHOCTeN 00yUaromUXCsl: ClTOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBbIE
3HAHUS 110 XUMUU B COOTBETCTBUM C XXKM3HEHHBIMH MTOTPeOHOCTSIMH, HUCTI0/Ib30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHUH I TIOMCKAa W aHa/r3a yuebHOU U
HayYHO-TIOMY/IIPHON MH(pOPMAaI[Ui XUMHUYEeCKOT0 CO/Iep>KaHUS;

(dhopMrpoBaHUe 1 pa3BUTHE Y 00yJarOIIMXCST aCCOL[MaTUBHOTO U JIOTUYECKOT0
MBIIIIEHUS], HabJTFOaTe TbHOCTU, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOUMbI, B UYaCTHOCTH, MPH TUIAHUPOBAHWW W TIPOBEJIEHUH XUMHUECKOIO
9KCTIePUMEHTa;

BOCTIMTaHWe Yy oOyuaronuxcsa yOexAEHHOCTM B T'yMaHUCTAYECKOU
HalpaB/IeHHOCTA XWMHH, €8 Ba)KHOM DO/M B pellieHUH TJiobanbHBIX TIpobsieM
PaLMOHABHOTO TTPUPO/IOTIO/Ib30BaHMs, TIOTTOTHEHHST SHEPreTHUYeCKUX PeCcypcoB U
COXpaHeHUs] TIPUPOJHOIO0 PABHOBECHs, OCO3HAaHUS HEOOXOAMMOCTH OepesKHOTOo
OTHOILIEHUS K TIPUPOJile U CBOEMY 3/0pPOBBIO, a TakKe MNpHUOOpeTeHUs OIbITa
WCTIO/Ib30BaHUsl TOyYeHHbIX 3HAHWMW [jis TIPUHSATHS T'DAMOTHBIX pelleHud B
CUTYyaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM miIaHe cpenHero o6Imiero oOpa3oBaHUs TpeaMeT «XUMUS»
6a30BOr0 YpOBHS BXOAWUT B COCTaB TpeIMeTHOU 006/1acTh «EcCTecTBeHHO-HayUHbIe
TIpeIMEeThI».

OO011jee YKCI0 YaCOB, OTBeAEHHBIX /IJIsl U3yUeHUs] XMMHH, Ha 6a30BOM ypOBHe
cpenHero obiiero obpa3oBaHus, coctaiseT 68 yacos: B 10 kmacce — 34 uvaca (1
yac B HeJiest0), B 11 Knacce — 34 yaca (1 yac B HeZiento).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XNMUSA

TeopeTnyeckKne 0CHOBBI OPraHUYeCKON XUMHHU

[IpegmMeT opraHMUeCKOM XUMHUU: €68 BO3HMKHOBEHUE, Da3BUTHE U 3HAUeHUeE B
MOJTlyUeHUH HOBBIX BeIeCTB W MaTepuasioB. Teopust CTPOEHHsS OpraHUYeCcKux
coemuHeHnr A. M. ByTnepoBa, eé oCHOBHBIe T10/10)KeHUsl. CTpPyKTypHbIe (hOpMYJibl
OpraHWuYeCcKux BelecTB. ['oMosnorus, wu3oMepusi. XuUMHUYeCKasi CBSi3b B
OpraHUYeCKUX COeIMHEHUSIX — OJWHAPHbIe U KPaTHbIe CBSI3U.

[IpencraBieHre 0 KaacCU(pUKALIMM OpraHAvYeckKux BelecTB. HomeHKnaTypa
OpraHhYeCcKuX CoeJMHeHWW (cucTeMaThueckas) U TpPUBHA/IbHble Ha3BaHUS
Ba)KHEMIIMX Mpe/iICTaBUTe el KJ1IaCCOB OpraHUYeCKuX BelecTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHWs] BelleCTB W WX MNpeBpalleHuN:
03HaKOMJIeHHe C oOpa3ijaMH OpraHWueCKdX BeIeCTB M MaTepHajlaMd Ha UX
OCHOBe, MO/Je/IMpOBaHMe MOJIeKYJl OpraHUueCKWX BeIlecTB, Hab/ogeHHe U
onucaHue eMOHCTPAL[MOHHBIX OMBITOB T10 MpeBpallleH!u0 OpraHhuueCKUX BellecTB
TIpY HarpeBaHuy (T1aB/ieHWe, 0OYT/IMBaHNE U TOPEHUE).

Yrnesogopoan:

AJIKaHbI: COCTaB W CTPOEHHe, TOMOJIOTUUeCKHWW psif. MeTaH W 3TaH —
MpOCTelllie Tpe/CTaBUTe/M alKaHOB: (M3UUeCKMe U XUMUYEeCKHhe CBOMCTBa
(peakuyu 3amelleHHdss W TOpPeHUs), HaxXxOoXJeHuWe B TIpuUpojie, TOJyueHHe U
TpUMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUeCKUH psifl. DTUIEH U TIPONU/IeH —
MpOCTelilliie TIpe/ICTaBUTe/M alKeHOB: (Gu3Uueckue U XUMUYecKrhe CBOMCTBa
(peakuuM TUAPUPOBAaHMS, TaJOreHUPOBaHWs, TUApATaLUM, OKUCJIEHUS |
Mo/IMMepH13aliiu), moJiyyeHre 1 ipuMeHeHue.

Ankanvensl: OytagueH-1,3 u metunOytaguen-1,3: cTpoeHue, BakHeHIMe
XUMHUeCKre CBOMCTBA (peakuus ronumepusanuu). [lonydueHne CHHTETUYECKOTO
KayuyKa U pe3VHbI.

AJKWHBI: COCTaB U 0COOEHHOCTU CTPOEHUsI, TOMOJIOTUUeCKUM psifl. AlleThieH
— MPOCTEUIINA TIpe[CTaBUTe/b aJKWUHOB: COCTaB, CTpOeHWe, (U3NUecKue u
XUMHUeCKre CBOMCTBA (peakluu TWIpHUPOBaHUs, rajJoreHUPOBaHUS, TUIpaTalii,
rOpeHust), MoJiydyeHue v IIpUMeHeHue.

Apensbl. beH3on: coctaB, cTpoeHue, (uU3NUeCKUe U XUMUYECKHe CBOMCTBa
(peakiMy rajioreHUpPOBaHUS M HUTPOBaHUs), MoJiydyeHUe U ripuMeHeHue. Toayon:
cocmag, cmpoeHue, usuueckue U  Xxumuyeckue ceolicmea  (peakyuu
2A/1026HUPOBAHUS U HUMPOBAHUSL), NOJAyvYeHUe U npumeHeHue. TOKCUUHOCTb



apeHOB. ['eHeTHMueckasi CBsI3b MeXJy YIJIeBOJAODPOJAaMHU, TPUHAAJIEKALIUMHA K
pa3/IMUHbIM KJ/1aCCaM.

[Ipypo/iHble WMCTOUHUKU YT/A€BOAOPOAOB. [IpUpoAHBIM Ta3 W TIOMyTHBIE
HedTsHbIe Ta3el. HedTh 1 eé mpoucxoxzaenue. CriocoObl mepepaboTku HedTH:
MeperoHKa, KpeKWHr (TepMUUYeCKWW, KaTaluTU4YeCKui), mnupoyn3. [IpomyKTel
riepepaboTKu He(TH, UX TIPUMEeHeHWe B MPOMBIIIIEHHOCTA U B ObITy. KaMeHHbIM
yTo/b U MPOAYKThI ero repepaboTKHy.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BeIlleCTB W WX MpeBpalleHu:
O3HaKOMJIeHHe C oOpaslamMu I171JaCTMacC, KaydyKOB W pe3WHbl, KOJIIeKLUU
«Hedbts» U©  «¥Yrosb», MOJenupoBaHHWe  MOJIeKYJ  yIJIEBOAOPOJOB U
ra/ioreHONPOU3BO/IHbIX, TPOBe/leHre MPAKTUUeCcKOoW paboThl: MosiyyeHre 3TH/IeHa
Y YU3y4YeHUe ero CBOMCTB.

PacuéTHbie 3aaum.

BbrunicieHWsl TI0 ypaBHEHHIO XWUMWUECKOM peakiuu (Macchl, 00BEMa,
KOJIMUeCTBa MCXOJHOTO BelecTBa WM MPOAYKTa peaklWy IO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXO/IHBIX Bell|eCTB UK MIPOAYKTOB PeaKLUn).

Kucnopopcoaepxainye opraHnuyeckye coeJUHeHHs

[IpenenbHble OFHOATOMHBIE CHUPTHL. MeTaHOM M 3TaHOM: CTPOEHMe,
¢u3nyeckue U XuUMHUYeECKHWe CBOMCTBA (peaklMM C AaKTHMBHBIMHA MeTaJljlaMHy,
rajioreHoBO/JIOpPO/laMK, TOpeHue), TipuMeHeHue. BojopoaHbie CBSI3U  MeXAY
MOJIeKYJlaM{ CITMPTOB. [leliCTBYe MeTaHO/1a U 3TaHO/Ia Ha OPraHr3M 4YesioBeKa.

MHoroatomMHble  COUPTHL. JTWIEHIJIMKOJIb W  TJIMLIEPUH: CTPOEHWUe,
¢dbu3uueckue W XUMUUYECKUe CBOMCTBa (B3auMO/IeiCTBUE CO  I1leJIOUHbIMU
MeTa/I/laM{, KayeCTBEHHasl peaklUsi HA MHOr0aTOMHbIe CIUpThI). [dercTBue Ha
opraHu3M yesioBeka. [IprMeHeHve ravLepyuHa U STUIEHTJIUKOIS.

deHO/M: CTPOeHWE MOJEeKY/bl, ¢GU3MUecKue W XHMUUYeCKhe CBOMCTBa.
TokcrnuyHOCTh PeHosta. Ilpumenenue geHona.

Anpnerngpl U kKemoubl. dopmanbieruj, aueTtaabAerusl:  CTPOEHUe,
(u3nUeckre U XUMHUUeCKHe CBOWCTBA (peaklMy OKHUC/IEHWS Y BOCCTAHOBJIEHUS,
KauyeCTBEeHHbIE peakLuu), M0JIyYeHre U NpUMeHeHue.

OIHOOCHOBHBIE —TIpefle/lbHbIe KapOOHOBBIE KHC/IOTBL. MypaBbWHas U
YKCyCHasi KUCJIOTbI: CTpOeHUe, (Pu3nueckre U XUMHUUeCcKrde CBOMCTBa (CBOMCTBa,
o0rmue A1t Kacca KUC/IOT, Peakiys 3TepuduKaliii), roydeHre U TIpUMeHeHue.
CreapyHOBasi U OJIeMHOBasi KUC/IOThI KaK MpeZCTaBUTENM BBICIIMX KapOOHOBBIX
KHMCJIOT. Mbl/la KaK CO/M BBICIIMX KAPOOHOBBIX KMC/IOT, UX MOIOII[ee eiCTBHe.

CnoxHble 3(Upbl KaK IPOU3BOJAHbIE KApOOHOBBIX KHC/IOT. ['maponm3
C/10KHBIX 3¢upoB. JKupsbl. ['naponus xxupos. [IprMeHeHue xupoB. buosioruueckast
POJIb JKAPOB.




YrneBogpl: cocraB, KiaacCU(UKaLUs ~ yriaeBofoB  (MOHO-, [U- U
roivcaxapuzibl). ['/iroK03a — MPOCTeMIINM MOHOCaxapu/: 0COOEHHOCTU CTPOEHUS
MOJIEKY/bl, (U3MYeCKMe U XUMHUYeCKHMe CBOMCTBA (B3aUMOJEHCTBUE C
rugpokcugom Meau(Il), okucieHrMe aMMHAuHBIM pacTBOpoM OKcuzaa cepebpa(l),
BOCCTAHOBJIeHWe, Opo)keHHWe T/IFOKO3bl), HaxO)K/eHue B TIPUPOJZie, TPUMeHeHue,
buronoruueckas posb. @ortocrHTe3. PpyKTO3a KaK M30MeP I'/TFOKO3bI.

KpaxMan u 1je/itono3a Kak NpupofiHble roauMepbl. CTpoeHWe Kpaxmasa U
1je/u1to103bl.  Pu3uuecke U XUMHUUeCKHe CBOMCTBA Kpaxmania (THJpPO/u3,
KaueCTBeHHasi peakliiysi C UOZI0M).

OKCreprMeHTa/lbHble MeTOZbl U3yueHUs] BeleCTB U WX TIpeBpallleHUi:
ripoBeJieHre, Hab/ito/leHne U OIMCaHue [1@eMOHCTPAI[MOHHBIX OIbITOB: TOpeHUe
CIIMPTOB, KaueCTBeHHbIe peaKIMM OJHOATOMHBLIX CIMPTOB (OKHCIeHHe 3TaHoJjia
okcugom wmeau(Il)), MHOroaToOMHbBIX CHUPTOB (B3aUMOZEMCTBUE T/UL[EPUHA C
rugpokcugom meau(1l)), anbaernioB (OKMC/IeHe aMMHUAaYHbIM PacTBOPOM OKCHUJA
cepebpa(l) u ruapokcugom wmeau(Il), B3auMoOAeMCTBHE Kpaxmaia C HOZOM),
TpoBe/ieHHe MpaKTUUeCcKoW paboThI: CBOMCTBA PACTBOpa YKCYCHOM KMC/IOTHI.

PacuéTtHble 3a7aun.

Bblunic/ieHWss 10 ypaBHEHHIO XWUMUUECKOM peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXO/IHOTO BellleCTBa W/IM TMPOJYKTa peakiuu M0 W3BeCTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BeI[eCTB UK TIPOAYKTOB PeaKIvn).

A3oTcoiepyKalljie OpraHuueckrie CoeJHeHUs.

AMUHOKMC/IOTHI KaK amdoTepHble OpraHuueckue coefiiHeHusi. dusuyeckue
Y XMMHYeCcKWe CBOWCTBAa aMHWHOKHUCJIOT (Ha mpuMepe IMIMHA). buosoruueckoe
3HaueHrWe aMUHOKUCIIOT. [TenTuapbl.

benku Kak MpUpOJHBbIE BBICOKOMOJIEKYJ/ISIDHbIE coeluHeHUs. IlepBuuHas,
BTOpDUYHAass U TPeTWUHasi CTPYKTypa OenkoB. XUMHUUECKHEe CBOMCTBa O€JIKOB:
TH/IPOJTK3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha Oe/Ku.

OKCrepyMeHTa/ibHble MeTOZbl U3yueHUs] BelleCTB U WX TIpeBpallleHUi:
HabJIr0/leHre U OTKcaHre 1eMOHCTPAI[MOHHBIX OIbITOB: ZieHaTypalys 6e/KOB Tpy
HarpeBaHWH, 1IBeTHbIE peakluu OeslKoB.

BbICOKOMOJIeKY/ISIpDHbIE COeJUHEeHUSI

OCHOBHbIe TOHSATHUS XWMHUU BbICOKOMOJIEKYJ/IIPHBIX COeJUHEHUI: MOHOMED,
MoJIMep, CTPYKTYPHOe 3BeHO, CTeleHb MOoIuMepU3aliii, CpeHssl MOJIeKY/isspHast
Macca. OCHOBHble MeTOJbl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeAUHEHUN —
To/TMMepHr3aliusl ¥ MOJUKOH/eHCal[Hsl.

OKCrieprMeHTa/lbHble MeTOZIbl U3yueHUsl Bell[eCTB W UX IIpeBpallleHUi:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyyKOB.

MeskripeiMeTHbIe CBSI3U.



Peanu3aiiusi MeXXmnpeMeTHbBIX CBsi3el TIpYU U3yueHUH OpraHuuecKoi XUMUU B
10 knacce ocCyllIecTB/AsieTCS Yepe3 MCIO/b30BaHME KakK OOIMX ecTeCTBeHHO-
HayUHBIX TIOHSTUM, TaK U TIOHSTHUM, SIBJISIOU[AXCS CUCTEMHBIMU [ISI OTZE/TbHBIX
TIpeJMEeTOB eCTeCTBeHHO-HAyUHOTO0 LIMKJIa.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHUS: SIBJIeHWe, HayUHbIMA (paKT, TUTIOTE3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, Kiaccudukaius, MepuoJuIHOCTh, HabmofeHue,
M3MepeHue, IKCIIePUMEHT, MO/[eTUPOBaHUe.

®du3vka: MaTepusi, SHEprusi, Macca, aToM, 3JIeKTPOH, MOJIeKYJIa,
JHepreTUUeCKWii ypOBeHb, BeIeCTBO, Telo, O0BEM, arperatHoe COCTOSTHUE
BeIleCTBa, (pr3nuecKrie BeJTMUUHbBI U eJUHULIBI UX U3MepeHusl.

buonorusi: Kietka, opraHu3M, Ouocdepa, oOMeH Bell[eCTB B OpraHu3Me,
dorocuHTe3, OWOMOTUYECKH aKTWBHbIe BellecTBa (Oenku, yrjieBO/bl, JXUPHI,
(hepMeHTHI).

['eorpacduisi: MuHepasibl, TOPHbIE TIOPO/IbI, TIO/Ie3HbIe UCKOMaeMble, TOTIIMBO,
pecypchl.

TexHonorusi: MUileBble TPOAYKTbI, OCHOBBI DPALIMOHAJLHOTO TTUTaHMUS,
MOIOII[e CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKre MperapaThl, MaTepuasbl 13
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/TACC
OBIIASA N1 HEOPTTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XVUMHAYeCKU 3yeMeHT. AToM. $Apo aroma, H30TOIBL. OJeKTPOHHAs
00o/i0uKa. JHepreTUUecKre ypOBHH, TIOAypPOBHU. ATOMHbIe opbuTtamw, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacrpefiesieHusi 3/eKTPOHOB T10 OpOuTa/issM B aTomax
3/IEMEHTOB TePBbIX UeThIPEX MEPUO/0B. DNIeKTPOHHAs KOH(PUrypaLusi aTOMOB.

[Tepuogrueckuii 3akoH U Ilepuogrueckass cucTeMa XMMUYECKHUX 371€EMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoguuecKoro 3akoHa U Ileproguueckoii CUCTEMBI
xuMuueckux snemeHToB [I. V1. MeHgeneeBa ¢ COBpeMEHHOM TeOpUeEN CTPOEHHS
aTOMOB. 3aKOHOMEDHOCTH W3MeHEeHUsI CBOMCTB XWUMHWYECKUX SJIEMEHTOB U
oOpa3yeMbIX WMH TIPOCTBIX W CJIOXKHBIX BeIleCTB IO TpymrnaM U [epuojam.
3HaueHUe MepuoAUYeCcKOro 3aKOHa B pa3sBUTUU HayKU.

CrpoeHne BeljecTBa. XUMHYeCKass CBfI3b. BUABI XUMHUYECKOM CBSI3U
(KOBaJIeHTHasi HeToJIsipHasi M TOJIIPHAasi, UOHHAas, MeTa/imyeckasi). MexaHu3Mbl
oOpa3oBaHHs KOBa/IEHTHOM XUMWUYECKOW CBs3M (OOMeHHBIM U  JIOHOPHO-
aKLenTopHelii). BomopogHast cBsA3b. BaneHTHOCTb. 31€KTPOOTPULIATENIBHOCTb.
CreneHb OKHC/IeHUs. VIOHBI: KATUOHBI U aHUOHBI.



BemlectBa MOJIEKYJIIDHOTO U HEMOJIEKY/ISIDHOTO  CTPOEHUSl.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBa. UMbl KPUCTA/UIMUECKUX PelIéTOK. 3aBUCUMOCTh
CBOMCTBA BeIeCTB OT THIa KPUCTA/UIMUECKOMN PEIIETKHU.

[TonsaTve o gucnepcHbIXx cucTeMax. VICTMHHBIE M KOJUIOWJHbIE pPacTBOPBI.
MaccoBast 1oJist BeljecTBa B pacTBOpe.

Knaccudukanus HeopraHnu4ecKux COeIMHEHWH. Howmenknatypa
HeopraHuyecKux BellecTB. ['‘eHeTMueckass CBS3b HEOPraHWYeCKHWX BeleCTB,
TpUHAZJIeKal[yMX K pa3/IMuHbIM K/lacCaM.

Xumuueckass —peakiusi.  Kraccudukaius — XMMHAYeCKUX — peakldid B
HEOPraHWYeCcKOM Y OpPraHWueCcKOM XWMHHU. 3aKOH COXPaHEHUs] MacCChl BeLeCTB,
3aKOH COXpPaHeHUs U TpeBpalleHrs SHePryuy MpyU XUMAUeCKUX PeakLUsX.

CKOpOCTh peaklivd, eé 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. ObpaTHMbIe
peakuuu. XuUMHUYeCKOe paBHOBecue. DakTOpbl, BIUAIOL[ME HA COCTOSTHUE
XUMHueckoro pasHosecus. [Ipunnun Jle laTesnbe.

OneKTpoUTHYeCKas auccorralysa. CuibHbIe U c/1a0ble 371eKTposuThl. Cpesa
BO/IHBIX PACTBOPOB BeLL[eCTB: KMCJIasl, HeUTpasbHasi, Le/I0uHas.

OKUC/TUTe/IbHO-BOCCTAHOBUTEIbHBIE PeaKLIUH.

OKCrepuMeHTa/IbHble MeTOZbl M3YUeHWs] BelleCTB W WX MNpeBpalleHul:
JeMoHcTpanus Tabmmi «Ileproanueckasi cicTeMa XMMHUEeCKHX 371eMeHToB /1. U.
MeHzeneeBa», H3ydeHWe MoOZesieli KPUCTA//TMUeCKUX DeLIETOK, HabmofeHue U
OIMUICaHWe JIeMOHCTPAI[MOHHBIX U J1a00PaTOPHBIX OIBITOB (pa3/ioykeHHe MepoKCHa
BO/ZIOpPOZia B MPUCYTCTBUM KaTajmn3aTopa, orpe/e/ieHre Cpe/ibl PaCTBOPOB BelleCTB
C TIOMOIIbI0 YHHBEPCAJIbHOTO WHJWKAaTOpa, peaklud WOHHOTO 0OMeHa),
TpOBe/IeHHe TTPAaKTUUeCKO paboThl «BirsHre pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMHWYECKOU peakiun».

PacuéTtHble 3a7auu.

Pacuétel 1O ypaBHEHMSIM XUMWUECKHMX peakluid, B TOM 4YHCJIe
TePMOXUMHUYECKHEe PACYEThbl, PACYETBI C WCIOIb30BAaHUWEM IIOHATUSI «MacCOBas
JIOJIs1 BeLL[eCTBay».

Heoprannueckas xumms

Hemetannibl. Tlonoxenve Hemeta/sioB B [lepuoguueckord cucTeme
XUMU4yeckux 3nemeHToB []. V. MeHjeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBA HEMeTa/uiOB. AJUIOTPONUS HeMeTa/U/IOB (Ha IipuMmepe
KMC/I0poZia, cepbl, hocdopa u yriieposa).

XYWMHUYeCKre CBOMCTBa Ba)KHEWIIIMX HeMmeTasuioB (Ta/JioreHOB, Cepbl, a30Ta,
dbochopa, yrnepoga U KpeMHMs) U MX  CoeAuHeHUU  (OKCH/[IOB,
KHCJ/IOPO/ICO/IeprKalliuX KUC/IOT, BOJAOPOAHBIX COeIJUHEHUH).

[IpyMeHeHMe Ba)KHEUIINX HEMETAVIOB U UX COeJJMHEeHUM.



Metannel. Ilonoxenve metaioB B [leppogrueckon cucTeMe XUMHYECKUX
snemeHToB [I. . MeHzeneeBa. OcobGeHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000/I04eK
aToMOB MeTtasiioB. OO1ue ¢usnyeckre cBoiicTBa MeTa/utoB. CIIaBbl METAaJIIOB.
DNeKTPOXUMHUUECKUM Psifi HaTIPSDKeHUU MeTaslyioB.

XUMHUeCKre CBOMCTBA BaKHEUIIIMX MeTasyIoB (HAaTpUM, Ka/uM, KasbLUM,
MarHuu, aJTtOMUHUM, [IUHK, XPOM, >Kejie30, Me/ib) U UX COeJUHEHUN.

OO61ue cnocobbl MosyueHusi MeTaioB. [IprMeHeHHe MeTalioB B ObITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHWs] BeIeCTB W WX MpeBpalleHuN:
v3ydyeHWe KOJUleKuud «MeTa/uibl U CTUIaBbl», 00pasljoB HeMeTasuIOB, pellleHue
JKCIepUMeHTabHbIX 3ajlau, HabsitofleHWe W OMMCaHWe [eMOHCTPAIJMOHHBIX U
nabopaTOpHBIX OMBITOB (B3aUMO/IeliCTBUe THPOKCH/Ia aJlOMUHHS C pacTBOpaMH
KUCJIOT U 1[e/I0Uel, KaueCTBeHHbIe peakl[Md Ha KaTUOHbI METaslJIOB).

PacuéTHbie 3agaum.

PacuéTbl Macchl BelljeCTBa Wid 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BellleCTBa, Macce WX 00BEMY OZHOrO W3 yYaCTBYIOIIMX B peaki[uu BeIlecTs,
pacuéThl Macchl (00bEMa, KOJIMUECTBA BeI[eCTBA) TIPOAYKTOB PeaKI|H, eC/Id OJHO
13 BeleCTB UMeeT TIPUMECH.

XuUMHUSA U XKU3Hb

Ponb xumun B obecrieueHHH 3KOJIOTUYECKON, SHEPreTUYecKON W IHIIeBOM
6e30MacHOCTH, Pa3BUTUM MeAULMHBL. [IOHSTHE O HAyUHBIX MeTOZlaX ITO3HAHWS
BellleCTB U XMMHUUYECKUX peaKI[vH.

IMpencraBnenuss 06 OOMMX HAay4YHBIX TIPUHILIATIAX — TMPOMBIILIEHHOTO
MOTyYeHUs] BaKHEULIINX BeleCTB.

YenoBeKk B MuUpe BelleCTB M MaTepuasoB: Ba)KHEWIlWe CTPOUTE/bHbIE
Marepuasibl, KOHCTPYKLIMOHHble MaTepuasbl, KpacKu, CTeK/I0, KepaMHUKa,
Marepuasbl J/s1 3JIeKTPOHUKH, HaHOMaTepHuasbl, OpraHiueckue U MUHepaJ/bHbIe
yA0o0peHwusl.

XvMHUSI U 3[0POBbe UeJIOBEeKa: MpaBW/a HWCIOJb30BaHUS JI€EKAPCTBEHHBIX
TriperiapaToB, MpaBu/a 6e30MacHOr0 MCMO/Ib30BaHUs TperapaToB ObITOBOM XWUMUH
B [MOBCEJHEBHOU >KU3HHU.

MexnpeaMeTHble CBSA3U.

Peanmu3ariisi  MeXXIpeMEeTHBIX  CBsi3edl TMpU  u3yueHWH 0oOIelt u
HeOpraHn4yeckor XMMHUM B 11 Kijacce OCyLLeCTBI/ISIETCS Uepe3 MCI0Ib30BaHUe Kak
OOIIIMX eCTeCTBeHHO-HAYUHBIX TIOHSTHM, TaK U TIOHATHM, SIBJSIOI[AXCS
CUCTEeMHBIMHU /151 OTAEeIbHBIX MMPeIMETOB eCTeCTBEHHO-HayYHOT0 LIUK/Ia.

OOb1re ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIA (DAKT, TUITOTe3a, 3aKOH,
TeOpHsi, aHaau3, CHUHTe3, KiaccuduKalys, T[epruoJuYHOCTb, HabmozeHue,
5KCIepUMEHT, MOZIe/IUPOBaHue, U3MepPeHue, siBJIeHHe.



dusrKa: MaTepus,, SHepPTusi, Macca, aToM, 3JIeKTPOH, POTOH, HEUTPOH, HOH,
W30TOM, PaJIMOaKTUBHOCTh, MOJIEKYJ/Ia, SHEPTeTUUeCKU YPOBEHb, BeleCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHUE BeIlleCTBa, (hHM3MuecKWe BeIMUMHBI U eJUHUIIbI UX
v3MepeHUsi, CKOPOCTb.

Buosorust: K/ieTka, OpraHusM, 2JKocucTeMa, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHThI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

I'eorpadusi: MUHepasibl, TOPHbIE MOPO/IbI, TI0J/Ie3HbIe UCKOTIaeMble, TOTLIMBO,
pecypchl.

TexHoJOTHs: XUMUYeCKasi MPOMBIILIEHHOCTb, MeTasulyprus, MPOU3BO/ICTBO
CTPOUTE/IbHBIX MaTepUasioB, CeIbCKOXO3SMCTBEHHOE TPOM3BO/ICTBO, MHUILeBast
MPOMBILJIEHHOCTb,  (papMalieBTUUecKass  MPOMBILLIEHHOCTb,  TTPOU3BO/CTBO
KOCMeTUUYeCKUX TMperapaToB, ITPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUasioB,
3/IeKTPOHHAsI TIPOMBIIITIEHHOCTb, HAHOTEXHO/IOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUN
HA BA30OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpebOBaHUS K pe3yJbTaTaM OCBOEHHS
oOy4JarIMMHCS TIpOrpaMM  CpefHero o0Iero o0pa3oBaHUsl (JTMUYHOCTHBIM,
MeTaripe/IMETHbIM W TIpeJiMeTHbIM). HayuHO-MeTOguUecKol OCHOBOM  [Jist
pa3paboTKu TJIaHUPYeMbIX pe3y/bTaTOB OCBOEHUs] TMporpaMMm cCpejHero o6iiero
oOpa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN MOAXO[.

B COOTBeTCTBHMM C CUCTEMHO-/eATe/IbHOCTHBIM TMOAXOAOM B CTPYKType
JMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TpeMeTa «XHMHsI» Ha YDPOBHE CpeJHero
ob1rero ob6pa3oBaHus BblJle/IeHbI CIeAYIOIIe COCTaBISIoIIe:

OCO3HaHHEe OO0YyYaroIUMHUCSI POCCUMCKOW TpakIaHCKOW WIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITe/TIbHOCTH U CaMOOTIpe/ie/IeHUIO;

Ha/IMure MOTHBALMU K 00yUeHHIo;

1je/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXJeHW! TMUHOCTU Ha OCHOBe
K/TIOUeBBIX [[eHHOCTe U NCTOPUYEeCKUX TpavLii 6a30BoM HAyKU XUMUMY;

TOTOBHOCTb U CIIOCOOHOCTH OOYYarIUXCs PYKOBO/CTBOBATbCA B CBOeH
JesITeIbHOCTU  1|eHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAMH, MPUCYLIUMHU LIeJIOCTHOU
CUCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/iMure MpaBOCO3HAHUS SKOJOTMUeCKON KyJ/IbTypbl U CIIOCOOHOCTH CTaBUTh
1[e/TU U CTPOUTH >KU3HEHHbIe T/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TpeAMeTa «XUMHUs» JOCTUTalOTCsS B
eJUHCTBe Yy4yeOHOW W BOCTIIUTATEJIbHOW [eSITEIbHOCTU B COOTBETCTBUU C
r'YMaHUCTUUECKUMU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHbIMHU LIEHHOCTSIMU
¥ WjlealaMd DPOCCUMCKOTO TPakKZAHCKOro oOIecTBa, MPUHATHIMU B 00IlecTBe
HOpMaMM U TIpaBWIaMHM  TIOBeZleHHsl,  CTIOCOOCTBYIOLUMH  TpoOLieccam
CaMOIO3HaHMs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJIEHUS] JIMYHOCTH
00yuaroIMXCsl.

JIn4HOCTHBIE pe3yJ/ibTaTbl OCBOEHUs MpeaMeTa «XUMHUS» OTpaXkaroT
c(hOpMHPOBAaHHOCTb OIbITa I[103HABaTe/JbHOW M TMPAKTAUECKOW JesiTeTbHOCTH
00yyJaroIUXCs TI0 peanu3aliiy NMPUHATHIX B 00IeCTBe 1LIeHHOCTeH, B TOM UHC/Ie B
4yacTu:

1) rpaXkIaHCKOT0 BOCIMTAHUS:

0CO3HaHUs 00YYaIIIMMHUCS CBOMX KOHCTUTYL[MOHHBIX MpaB U 00513aHHOCTeH,
yBayKeHUsI K 3aKOHY U MPaBOIOPSIIKY;

NpeJiCTaB/eHUs] O COLMA/JbHbIX HOPMax M TIpaBWIaX MeX/IMUHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [leATeTbHOCTH TP CO3[aHUU
yuebHbIX MPOEKTOB, pellleHWM YueOHBbIX U TO3HABaTe/NbHBIX 3a7iau, BBIMOJTHEHU!
XUMHUECKUX IKCTIePUMEHTOB;

CrocOOHOCTM TIOHWUMAaTh YW TIPUHUMATb MOTHBBI, HaMepPeHHs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHaM3e pa3/inyHbIX BUIOB yueOHO /eaTeTbHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIMTAHHA:

I[EHHOCTHOTO OTHOIIIEHUSI K WCTOPUYECKOMY W HayuyHOMY HacCjeauro
OTeUeCTBEeHHON XM,

yBa)KeHUsT K TPOIeCCy TBOpuUecTBa B 00/7aCTW TeOpUM W TPAKTHUYECKOTO
TIpUMeHeHHsT XVMWW, OCO3HAHWSI TOTO, UTO JOCTH)KEHHWsS HayKd eCTb pe3ysbTar
JJIUTeNbHBIX ~ HaO/MIoleHni,  KPOTOT/MBBIX  SKCTepUMEeHTalbHbIX — TTOMCKOB,
TIOCTOSTHHOTO TPY/la YUEHBIX U ITPAKTHKOB,;

MHTepeca W TI03HaBaTe/JbHBIX MOTHBOB B TIOJIyUeHHH U TIOCeAYIOIIeM
aHa/M3e WHGOPMAIMKU O TIepeJiOBbIX AOCTIXKEHUSX COBDPEMEHHOM OTeueCTBEeHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, 3THUECKOT0 TTOBE/IEHUST;

CrIocOOHOCTH OLIeHMBAThb CUTYAl[MH, CBS3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHbIE DellleHUsl, OPUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE
HOPMBI U 1|eHHOCTH;

TOTOBHOCTH OI|€HWBAaTh CBOE TIOBe/IEHWe W TIOCTYNKH CBOMX TOBapHIIed C
TO3WI[MM HPaBCTBEHHBIX W TIPaBOBbIX HOPM W OCO3HaHWE TIOC/EeICTBUM 3THX
TTOCTYITKOB;

4) dpopMupoBaHUsA KY/IbTYPHI 3/[0POBbSI:

TOHMMaHUsI I1IeHHOCTel 370poBoro M Oe3ormacHoro obpasza >KM3HH,
He0OXO0JUMOCTHA OTBETCTBEHHOTO OTHOINEHUS K COOCTBEHHOMY (DH3HUeCKOMYy U
TICUXUUECKOMY 3/I0POBBIO;

cobmosieHrss TipaBul Ge3oracHOro oOpailieHWss C BellecTBaMu B OBITY,
MOBCeHEBHOM JKU3HU U B TPYAOBOU [leITeTbHOCTY;

MOHUMAaHUs L[EHHOCTA TIPaBWI WHAWBUYAJbHOTO U  KOJUIEKTUBHOTO
6e3011aCcHOT0 MOBeIEHHS B CUTYAIUsX, YTPOKAIOIINX 3/J0POBBIO U YKU3HHM JIIO/IEH;

OCO3HAHUS TIOC/eICTBUNM U HENPUATHS BPeAHbIX TPUBBIUEK (YTIOTpeOsieHus
aJIKoroJisi, HADKOTHUKOB, KypeHus);

5) TPY/10BOr0 BOCIIMTAHMSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/IeZi0BaTeTbCKOM
JesiTeIbHOCTH, — OOII[eCTBEHHO  TI0JIe3HOH, TBOPUECKOW U JIPYrUX BHjaX
JesiTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pellleHWH TPaKTUUeCKUX 3ajadu
colyasbHOM HampaB/eHHOCTH (B paMKax CBOero KJjacca, IKOJIbl);



VMHTepeca K MPaKTUUeCKOMY U3yueHHI0 TIpodeCCuii pa3IMyHoOro pofia, B TOM
yKc/ie Ha OCHOBe NMPUMeHeHUs MpeJMeTHLIX 3HAaHUM 110 XUMUHY;

yBa>KeHUs K TPY/Ly, JFOZASM TPy/la ¥ pe3ysbTaTaM TPYZOBOH /IeaTe/TbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJbHONW TpPaeKTOPHUH
obpa3oBanus, Oyayieii mpodeccun W peanu3aliiid COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CIIOCOOHOCTeN K XWMUHU, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 3K0/I0r1uecKOoro BOCIUTAHUS:

9KOJIOTMUeCKH 11e/1ec000pa3HOro OTHOLIEHUs K TPUpojie, KaK HCTOUHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHUs TJI006aJbHOTO XapakTepa SKOJIOTHYeCKUX TIpo0sieM, BIUSHUS
KOHOMMUECKHUX TIPOIIeCCOB Ha COCTOSTHYE TIPUPO/IHOM 1 COL[Ua/IbHOU CPeJibl;

OCO3HaHUS HeOOXOAWMOCTH WCIIOb30BaHUSl [JOCTYDKEHUN XUMHH IS
pellieHus1 BOTIPOCOB PaIfiOHaIbHOTO TIPUPO/IOTIOTh30BaHUS;

aKTMBHOTO HENpUSITUS [IE€MCTBUH, TIPUHOCSUIMX Bpell OKpYy’Karolleu
TIPUPO/IHOM CpeJie, YMeHUsl TIPOrHO3UPOBaTh HeO/aromnpusiTHbIe 3KOJ0rMuecKue
TIOC/IeZICTBHS MPeATNPUHUMAEMbIX 1eHCTBUIN U Mpe0TBpaIlaTh UX;

Ha/IMUMsl pa3BUTOT0 3KOJOTHUYECKOT0 MBIIIEHHsI, 3KOJIOTHUeCKON KYJ/IbTYPhI,
OITbITA JesiTeTbHOCTH 9K0JIOTUUEeCKOU HaTIpPaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCsS MMM B TI03HABAaTe/bHOM, KOMMYHHUKATUBHOW U COLIMATbHOMU
TIPAKTHKE, CIIOCOOHOCTH W YMEHHs AaKTHBHO IIPOTHUBOCTOSTH H/I€0JIOTUU
xeMooouu;

7) eHHOCTH Hay4YHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U 00111eCTBeHHOM TPaKTUKWY;

MOHWMaHUs CITelUDUKA XMMHM KaK HayKH, OCO3HaHHWS e€ poid B
(¢hopMHpOBaHUY PpaI[MOHAIBLHOTO HAYYHOT'O MBIIIUIEHUS, CO3Z[aHUM I]eJIOCTHOTO
Tipe/icTaB/ieHUs] 00 OKpYyyKalolljeM MHUpe KakK O eJUHCTBe TIPUPO/bI M Ue/ioBeKa, B
MO3HAaHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd TMpo0seM CoXpaHeHHs
MIPUPO/IHOTO PaBHOBECHS;

yOexxnéHHOCTM B 0COOOW  3HAUMMOCTH XWMUHM [l COBpPeMeHHOM
[[UBANM3AI[MK: B €8 TYMaHWCTHUYeCKOW HallpaB/IeHHOCTU W Ba)KHOM pO/Id B
CO3aHUM HOBOI 0a3bl MaTepHaIbHOM KYJIBTYPHI, pellleHHH I100aJbHbBIX TTpobaemM
YCTOWUMBOTO Pa3BUTHS Ue/IOBEYECTBA — ChIPbEBOU, SHEPreTUUeCKOW, THILEBOM U
9KO/IOTMYeCKOM 0e30macHOCTH, B Pa3BUTUM MeAMIMHBI, 00ecriedeHUM YC/IOBUM
YCIELTHOTO TPyJa W SKOJOTMYeCcKM KOM(OPTHOM >KW3HM Ka)KIOr0 ujieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUSI CYIIHOCTH MeTO/I0B
M03HaHUs, UCTIO/b3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTU HCII0/Ib30BaTh



ToJ/iyuyaeMble 3HaHUS [l aHa/u3a U 00bsSICHEeHUS SIBJIeHUH OKDPY»KaroIllero Mvpa u
TIPOMCXOJSIINX B HEM M3MeHeHUl, yMeHuUs fleflaTb 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBE HayuHbIX (AKTOB M UMEIOLIUXCA [aHHbIX C LieJIbl0  TOayuYeHust
JIOCTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTH  CaMOCTOSATETbHO HWCIIO/Ib30BaTh XUMHUYECKHe 3HaHUsS [Jis
peliieHusi Ipo6JieM B peasibHBIX KU3HEHHbIX CUTYaLUsX;

VHTepeca K MO3HaHHWI0 U UCC/Ie[J0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTU W  CMOCOOHOCTH K  HeNpephiBHOMY  00pa3oBaHUIO U
camMo00pa30oBaHUI0, K AaKTUBHOMY IIOJIyUeHUIO HOBBIX 3HaHUM 10 XUMHU B
COOTBETCTBUH C )KM3HEHHBIMU TTOTPEOHOCTSIMUY;

VHTepeca K 0COOeHHOCTSIM Tpy/a B pa3inuHbIX cdepax mpodecCcroHalTbHOM
JlesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpegmMeTHbIe pe3y/bTaThl OCBOEHHS yueOHOro rpeaMeTa «XUMHs» Ha
ypOBHe cpefiHero o0iiero 06pa3oBaHMs BK/TIOUAIOT:

3HauMMble T (DOPMHUPOBAHHS  MHPOBO33DEHHSI  OOYUarOIUXCS
MEXXIHCIIUTUTMHAPHBIE (MeXKITpeJMeTHbIe) oOIieHayuHble TIOHATHS, OTpakarolire
1[e/IOCTHOCTh HAy4YHOM KapTUHbI MUpa U CHelupuKy MeTOA0B TI03HaHU,
HCTIOb3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeIeCTBO, SHEPTHs, SIBI€HUe,
TIPOIIeCcC, CUCTeMa, HayYHbIM (PaKT, MPUHILUI, THUTIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCC/iefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPyTHe);

yHUBepcanbHble yueOHbIe [elcTBUS (TT03HaBaTe/bHbIEe, KOMMYHHUKAaTHBHBIE,

peryJIATHBHEIE), obecmieurBaroIIie cdbopmupoBaHe byHKI[MOHATBHOM
I'PaMOTHOCTH M COLIMA/TbHOM KOMITETEHIIUH 00YYarOIUXCS;
CIIOCOOHOCTH oOyyJarormxcs WCTI0/Tb30BaTh OCBOEHHbIe

MEXXIHCIIUTUTMHApHBIe, MUPOBO33peHUeCKHe 3HAHUS M YHUBepCa/bHble yueOHbIe
JIeCTBUS B O3HABATEIbHOU U COLIMAIbHOU MPAKTHKeE.

MertanpegMeTHble pe3y/abTaTbl OTPaXkarOT OBJaZIeHHe YHUBEpCaJTbHbIMU
yueOHBIMKA  TIO3HaBaTeJbHbIMA, KOMMYHUKATHBHBIMH U  peryIsSTUBHBIMU
JIeICTBUSIMM.

OBnapenue YHHBepCa/TbHBIMH y4eOHBIMH NMo3HaBaTe/IbHbIMU
eHCTBUAMM:

1) 6a3oBbIe JIOTHUECKHE AeHCTBHA:

camocTosiTelbHO  (OpMy/MpOBaTb M aKTyaJu3upoBaTh  Mpobiemy,
BCeCTOPOHHE eé pacCMaTpuBaTh;

onpefieSiAiTh LieJId JAesiTe/TbHOCTH, 3ajJaBasl MapameTpbl W KPUTEPUU WX
JIOCTV)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl JesITeJIbHOCTHU C IOCTaB/IeHHBbIMU Le/ISIMU;

WCII0/Ib30BaTh TIPU OCBOEHWM 3HAHWM MNPUEMBI JIOTUYECKOTO MBILIIEHUS —
BbIZIE/IATh XapaKTepHble MPU3HAKW TOHSITUM W YCTaHaB/IWBaThb WX B3aWMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLI[ME TTOHATHS J/Isi 00BsSICHEHUST OTAe/NbHBIX (PaKTOB U
SIBJIEHUU;

BbIOMpATh OCHOBAaHUS W KPUTEPUH I KJacCUHUKALMKA BeIeCTB M
XUMUUECKUX peakl[ui;

yCTaHaB/IUBaTh MPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3U MEXAy U3yuyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyKAaeHusi (MHJyKTHBHbIe, [lelYKTUBHbIE, TIO
aHas/IoruK), BbBISB/ISATh 3aKOHOMEPHOCTU W TIPOTUBOpEUMsi B pacCMaTPUBaeMbIX
sIBJIeHUsiX, (hOpMYJIMPOBaTh BLIBO/IbI U 3aK/IFOUEHHUSI;

TIPUMEHSITh B Mpoljecce TO3HaHWs, UCIOb3yeMble B XMMUU CUMBOJIMYECKHe
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BLIBaTh MO/le/TbHbIe TIPe/|CTaBIeHUs — XUMAUYeCKU
3HaK (CMMBOJI) 2JIeMeHTa, XuMHueckas (opmysa, ypaBHeHHe XHUMUUeCKOMU
peaki[ui — TIpY pellleHHWH y4eOHBbIX IT03HaBaTeNbHBIX W IMPAaKTHUYECKHX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUsS] XapaKTepPHBIX
MPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 6a3oBbIe HCC/Ie/J0BAaTe/TIbCKHE [eHCTBUA:

BJIaZIleTh OCHOBAaMU MeETO/IOB HAayUHOT'O TIO3HAHHs BeIeCTB U XUMUUECKUX
peakLyu;

(hopmyMpoBaTh 11e/14 U 3a/laur UCC/e0BaHUS], UCTIO/Ib30BaTh MMOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO C(OpPMY/JMpPOBaHHbIE BOIMPOChl B KauyecTBe WHCTPyMEHTa
TO03HAaHUSI YU OCHOBBI Zijisi (POPMUPOBAHUSI TUITOTE3bI TI0 TPOBEPKe MPaBUIbHOCTH
BbICKA3bIBaéMbIX CY>K/I€HUM;

B/IaZIeTh HaBblKaMH CAMOCTOSITEJTbHOTO TUJIAHUPOBaHUSI UM TMPOBeJeHust
yUeHUYeCKUX JKCTIePUMEHTOB, COBEpIIIeHCTBOBATh YMeHHUs Hab/rofaTh 3a XOZoM
rpoliecca, CaMOCTOSITE/IbHO TPOTHO3UPOBaTh €ro pe3y/bTaT, (OpPMyIMpOBaTh
0000ITIeHHsT ¥ BBIBOZIBI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/IeI0BaHUS,
COCTaB/ISATh 000CHOBaHHBIM OTUET O TIpOie/laHHON paboTe;

nproOpeTaTh OIBIT YYeHUUECKOM UCCAel0oBaTebCKOM W TIPOEKTHOM
JesiTeIbHOCTH, TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY METO/IOB peLIeHUs] TpaKTUYeCKUX 3a/iau, IPUMEHEHUI0 pa3/InyHbIX
METO/IOB TTO3HaHUSI.

3) pabora c uadopmanue:

OPUEHTHPOBAaThCS B PA3/IMUHbIX HWCTOUHMKAX UWHMopMmaluu (HayuHO-
TOMy/IsipHasl JIuTepaTypa XWUMHUeCKOTO COZlep>KaHUsl, CIIpaBOuHble mocobus,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMAIMI0 Pa3/MUHbIX BUIOB U (POpM
Tripe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HeTNpOTUBOPEUUBOCTH;



(hopmyMpoBaTh 3ampoChl U MPUMEHSITh pPa3/M4Hble METO/bl MPU TOUCKe U
orbope wuHbOpMalMM, HeoOXoAUMOW [/ BBITOMHEHWS y4yeOHBIX  3aja4
OIpe/ie/IeHHOrO TUIIa,

nprobpeTaTs OMBIT UCIO/Ib30BaHUS WH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUN U Pa3/TMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMNTHUMaibHy0  (OpMy  Tpe/cTaB/ieHHs
vHbopMaLmu (cxeMbl, TpadyKu, AUarpammbl, TabaULbl, PUCYHKHU U IpYTHe);

WCTIONb30BaTh HAYYHbIM SI3bIK B KauecTBe CpejCTBa Ipu paboTe C
XUMUYeCKor wuHbopMalueii: TIpUMEHSITb MeXIpeAMeTHble (dusuyeckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIBI, (hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCIO/Ib30BaTh W TIpeoOpa3oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZCTBa
HarJIsiJHOCTH.

OB/afieHHe YyHUBEPCA/IbHBIMU KOMMYHUKAaTUBHBIMH JefiCTBUAMM:

3a/laBaTh BOIPOCHI IO CYIIECTBY 00CY»K/jaeMoli TeMbl B X0/le AManora u/mumm
IVUCKYCCHW, BbICKa3biBaTb  UJeH, (HOpPMYJMpPOBaTb CBOU  MPe/I0’KEeHUs
OTHOCUTE/TBHO BBITIOJTHEHUSI MIPE/I/I0’KeHHOM 3a/jauy;

BBICTYIaTh C Tpe3eHTalell pe3y/bTaTOB [03HaBaTebHON [1esiTebHOCTH,
T0JIyUYeHHBIX CaMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHUKAMM TPU BBINOTHEHUN
XUMHUUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOoW paboThl 10 MCCeJOBaHUIO0 CBOWMCTB
M3ydyaeMbIX BellleCTB, peaau3aliuu yueOHOro rpoekTa U (OpMyIMpOBaTh BBIBOJbI
Mo pe3yJibTaTaM TIPOBeJEHHBIX WCC/IeOBAaHUM TMYTEM COIJIaCOBaHWS TMO3ULUI B
xozie 0bcy>kaeHrs 1 oOMeHa MHEHUSIMU.

OB/lafileHHe YHUBEPCA/ILHBIMU PeryiaTUHBHbIMH /eUCTBUSIMU:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJISATb CBOK T103HABaTeIbHYIO
JlesiTe/TbHOCTh, OTpefesisia eé Lead W 3aJjauyd, KOHTPOJIMPOBaTb W IO Mepe
HeoOXO/IMMOCTH KODPEKTHPOBaTh TMpe/ijlaraeMblii  alrOPUTM  JIeHCTBUMA  TIpH
BBIMIO/THEHUM y4eOHBIX W UCC/eloBaTe/IbCKUX 3aj/jau, BbIOMpaTh Haubosee
3¢ deKTUBHbIN CMOCOO0 WX pelleHdss C Y4YETOM TI0/ydeHHs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeaKLUsX;

OCYLLIECTB/ISITh CAMOKOHTPOJ/Ib CBOEH J1esiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATDI

10 KJIACC

[IpeagmMeTHble pe3y/bTaThl OCBOEHUsI Kypca «OpraHuueckass XAMUSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZICTaB/IeHUM O XHUMUUEeCKOW  COCTaB/sIOLLeN
eCTeCTBEHHO-HAayYHOU KapTUHbI MHpa, pOJA XHMWUU B TI03HAaHUU SIBJIEHUM



MpupoAbl, B (OPMUPOBAaHWM MBILIJIEHUS] W KyJAbTYpPbl JIMYHOCTH, €€
(yHKIIMOHATLHOM TPaMOTHOCTH, HeOOXOAMMOM [I7Is1 pellieHHs MPaKTUUeCKUX 3aau
1 9KOJIOTHYeCKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/I0POBbIO U MPUPOJHOM
cpeze;

B/laJleHue  CUCTeMOW  XUMHUYeCKWX  3HaHWUW, KOTOpas  BKJ/IKOYaeT:
OCHOBOIIOJIararoljye TMOHATUS (XMMUUECKUM 3/1eMeHT, aToM, 3JeKTPOHHast
000/10uKa aTomMa, MOJIeKYyJ/ia, BaJIeHTHOCTb, 3JIEKTPOOTPHUILIaTeTbHOCTh, XUMUUeCKast
CBs3b, CTPYKTypHasi ¢opmysia (pa3BépHyTasi U COKpallléHHasi), MOJib, MOJISIDHasI
Macca, MOJIIDHBIA 00BEM, YTrJepoAHbIM CKeseT, (yHKIMOHa/bHAsA TPYIIa,
pafiuKas, U30Mepusi, U30Mepbl, TOMOJIOTUUECKUI Psifi, TOMOJIOTH, YIJIeBOJIOPO/pbI,
KUCJIOPOJ, U a30TCoAepiKaliue COeAUHEHUs, MOHOMep, MOJMUMep, CTPYKTYpPHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHNsI); TEOPHUH U 3aKOHbI (TeOpUsi CTPOEHUSs
opraHvueckux BeujectB A. M. ByTiepoBa, 3aKOH COXpaHeHUsI MacChl BeILleCTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKUI S3bIK XWMWW; MHPOBO33peHUeCKHe 3HaHUf,
JeXXalllie B OCHOBe TIOHUMaHUs TIPUUMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
sIBJIeHUH, (aKTO/orhuuecKrue CBelleHUsI O CBOMCTBaX, COCTaBe, MOJIyUYeHUH U
0e30IacHOM HCIIO/Ib30BaHUN Ba)KHEWIIIMX OPraHWYecKHUX BeIeCTB B OBITY H
MPaKTUYeCKOU JeATe/IbHOCTU Ue/IOBeKa;

chOpMUPOBAHHOCThL YMEHUW BBISIB/IATb XapaKTepHble MNPU3HAKU TIOHSITHUMH,
yCTaHaB/IMBaThb MX B3aMMOCBsSI3b, UCMOJb30BaTh COOTBETCTBYIOLME TMOHATUS MPHU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpallieHul OpraHuueCcKrux coeiMHeHN;

c(hOpMUPOBAaHHOCTb YMEHUM UCMO0JIb30BaTb XWMUUECKYI) CHUMBOJIUKY ISl
COCTaB/IEHUS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEéPHYTOM, COKpAI[EHHOM)
dbopMys opraHMYecKMX BeleCTB W ypaBHEHHWM XUMHUYECKUX peakLuHy,
W3roTaB/IMBaTh MOJEIU MOJIEKY/l OpraHWYecKHX BeLecTB [/isl WUTKOCTPaLUU UX
XMMHUUECKOT0 Y TIPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(hOpMUPOBAaHHOCTb YMEHWM YCTaHAB/IMBATh TPHUHA/JIE)KHOCTb U3YUYEHHBIX
OpraHMYecKuX BeIlecTB MO0 WX COCTaBy U CTPOEHUI0 K OrpeJeéHHOMY
KJ/IacCy/TpyIine coeJuHeHWW (yr/ieBOoJOpOJbl, KHWUCJIOPOZ, W a30TcoepKallye
COe[JMHEHHs], BBICOKOMOJIEKY/ISIDHbIe COeJAUHEHMs), [aBaTb KM Ha3BaHUS II0
cucteMatnueckod HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSI OTAENbHBIX OpPraHWYeCKUX BeLeCTB (3TWU/IEH, TMPOMU/EH, aleTUJieH,
3TWIEHI/IMKO/b, TIULepUH, (eHon, (opmaniberuj, aileranbJerusi, MypaBbHHas
KHUCJIOTa, YKCYCHasi KUC/I0Ta, OJIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/I0Ta, TIF0K03a,
(bpyKTO3a, Kpaxmars, 1ie//it0/103a, TJIULIWH);

c(hOpMUPOBAaHHOCTb YMEHUSsI OMNpeAe/ssTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHUYeCKUX COeIMHeHUsIX (OlMHApHbIE U KPATHBIE);



c(hOpPMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TOJIO’KeHUsSI TEeOpPUU CTPOEHUs
opraHuueckux BeijecTB A. M. byTnepoBa /s 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHEeHUsI MaCChl BellleCTB;

chOpMUPOBAaHHOCTh ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpOeHHUe,
(du3uyeckie M XMMUUECKWe CBOWCTBA TUIMUUHBLIX T[peJCTaBUTEeeN pa3/IdyHbIX
K/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, 3TW/EH, TPOIMWIeH, alleTUJeH,
OyTtaguen-1,3, MetunoyragueH-1,3, GeH30/7, MeTaHO/, 3TAHOJ, 3TUEHTJIUKOJb,
[IULEpUH, (PeHOoJ, alleTaabJerul, MypaBbUHasi U YKCyCHasi KUC/OTHI, TJIFOKO3a,
KpaxMaJl, [eJUIH0/103a, aMUHOYKCYCHast KUCJI0Ta), WITFOCTPUPOBAaTh T€HETUUECKYIO
CBSI3b MEXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMUUYECKHUX peakLUild C
WCII0/Ib30BaHWEM CTPYKTYPHBIX (hOPMY.JI;

cchOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHWUKU YIJIEBO/IOPOIHOTO
Cbipbsi  (HeTh, TPHUPOAHBIA Ta3, yrojb), CHOCOObBI WX TMepepaboTKu U
MIpaKTHUUeCKoe TIpUMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpPMUPOBAHHOCTb YMEHHWW TMPOBOAUTH BBIYMCIEHUS] [0 XUMHUYECKUM
ypaBHeHHsIM (Macchbl, 06bEMa, KOJMUeCTBa MCXOJHOTO BellleCTBAa WM TPOAYKTa
peakilui TI0 W3BeCTHBIM Macce, O0bEMY, KOJMUECTBY OJJHOTO M3 MCXOJHBIX
Bell[eCTB WM MIPOJYKTOB peakiun);

c(hOpMHPOBAaHHOCTh YMEHMM BJIaJIeTh CHUCTEMOM 3HAaHWK 00 OCHOBHBIX
MeTO0/IaX HayUHOrO MO3HaHUsl, UCMO0JIb3yeMbIX B XMMUU TIPU U3yUEeHUU BellleCTB U
XUMHUUECKUX sBlIeHUM (Hab/iro/ieHre, u3MepeHue, SKCIIepuMeHT, MO/le/TMPOBaHUe),
WCTIO/Ib30BaTh CHUCTEeMHble XWMHWUeCKWe 3HaHWs [I/Isi TPUHSTUS pellleHdud B
KOHKDETHbIX JKW3HEHHBIX CUTyallUsiX, CBsI3aHHBIX C BellleCTBAMU U UX
TpUMeHeHreM;

copMUPOBAaHHOCTh YMeHUM CcOO/IOAATh TIpaBU/Ia MOb30BaHUSI XUMUUeCKOH
rocyZiol ¥ JilabopaTopHBIM 000pyZOBaHHEM, a TakKe TpaBWa OOpalljeHus C
BeIl[eCTBAaMH B COOTBETCTBUM C WHCTPYKLMSMHU TI0 BBITIOJIHEHHIO 1ab0paTOPHBIX
XUMUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh YMEHWM TUIAHWUPOBaTh W BBIMIOJHATh XUMHAUYECKUU
5KCIIepUMeHT (TIpeBpallieHHs OpPraHuYeCKUX Bell[eCTB MPU HarpeBaHWUH, MOTyUYeHre
3TWIeHa U WU3yueHWe ero CBOMCTB, KaueCTBEHHble peaklid OpraHuyeCcKux
BeIl[eCTB, JeHaTypalust Oe/IKOB TIPU HarpeBaHWH, 1IBeTHble peakiud OenKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHM Oe3o0racHOCTM TIpu obpaiieHud C
BellleCTBAMM U Jj1abopaTOpHBIM 000pyZiOBaHWEM, TIPeJCTaB/SATb pe3y/bTaThl
XUMHUYECKOTO 3KCrepyMeHTa B (opMe 3amMcu ypaBHEHMM COOTBETCTBYHOIIMX
peakiyii ¥ (hOpMy/IMpPOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

chOpMUPOBAHHOCTh yMEHUN KDUTHYECKU aHa/M3UPOBAaTh XHWMUUECKYIO
vH(opMalMio, TOyYyaeMyr0 U3 pa3HbIX HWCTOUHUKOB (CpefiCTBa MacCOBOM
vHpopmalu, IHTepHeT U Jpyrux);



cOpMUPOBAaHHOCTh ~ yMeHUW  CoOMOfaTh  MpaBWa  IKOJIOTUUECKU
1jeslecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATelbHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKpPY’Karollleld MPUPOJHOM CpeJibl, OCO3HABaTh
OMacHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMNpeAEeIEHHBIX OPraHu4YecKUX
BeIl[eCTB, TIOHMMasi CMBICT TToKa3zaTens IT/IK, mosiCHITh Ha IIpHMepax CIIOCOObI
YMEHbILIIeHUs1 W TIpeJOTBpAllleHusI WX BPEJHOrO0 BO3JEWMCTBUSI Ha OpPraHusM
YyesI0BeKa;

JIsT 00yUaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBSI: YMEHHE
TIPUMEHSTb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI03HAaHUs BeIeCTB U
XUMHUECKUX SIBJIEHUU;

IJIsT  C/enbIX W C1a0OBUASALIMX OOyuarol[uXcs: yMeHWe UCIO/b30BaTh
penbeHO-TOUeUHYI0 cUCTeMy oOo3HaueHuit JI. Bpaiins s 3arnicu XUMUUYeCKUX

hopmy.
11 KJTACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHsI Kypca «OOilas ¥ HeopraHuueckas
XUMHUSI» OTPaKaroT:

Cc()OPMHUPOBAaHHOCTb  MpEeJCTaBAEHUM: O XMMHAUYECKOW COCTaBJISIOLIeN
eCTeCTBeHHO-HAayYHOU KapTHUHbl MHpa, pOJA XMMUU B II03HAHUU SIBJIEHUM
MpupoAbl, B (OPMUPOBAaHWK MBILIJIEHUS] W  KyJAbTYpbl JIMYHOCTH, €@
(GyHKI[MOHATLHOM IPaMOTHOCTH, HeOOXOAUMOM /1Jisl pellieHus TIPaKTUUeCKUX 3aziau
Y 9KOJIOTUYeCKM 0OOCHOBAHHOTO OTHOLLIEHUSI K CBOEMY 3/10POBbI0 U MPUPOJHOM
cpeze;

B/IaJleHMe  CUCTeMOW  XUMHYECKUX  3HaHWW, KOTOpas  BKJ/IFOYaerT:
OCHOBOIIOJIararolye TOHATUSI (XUMUYeCKU 3j1eMeHT, aTtoMm, u3oTomd, S-, p-, d-
3/IeKTPOHHbIE OpOWTaMM aTOMOB, HOH, MOJeKyJa, MOJib, MOJIIPHBIA OO0OBEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTb, CTeeHb OKUC/IeHUsl, XUMHUYeCKasi CBS3b
(KoBasleHTHasi, MOHHas, MeTa/l/In4yecKasi, BOJOpPO/Has), KPUCTa/I/TMYeCcKasl periéTka,
TUMBl XUMHUYECKUX  peaklWW, pacTBOP, 3JIeKTPOJIUTBI,  HE3JIeKTPOJIUTHI,
S7IeKTPOJIUTUYECKAs: AUCCOLMAaLs, OKUC/IUTe/b, BOCCTAHOBUTEIb, CKOPOCTb
XUMWYECKOM peaklMd, XUMUYEeCKOe DaBHOBECHE); TeOpUM U 3aKOHbI (Teopus
57IeKTPOJIMTUYECKON [TUCCOLMaluK, Tnepuoaudeckuii 3akoH [. U. Menpeneega,
3aKOH COXpaHeHUsl MacChl BellleCTB, 3aKOH COXPaHeHWs U IpeBpallleHusl SHepruv
MPU XUMUYECKUX peaklUsX), 3aKOHOMEPHOCTH, CUMBOJMYECKUU S3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHWs, JIeXXalllieé B OCHOBe ITOHMMAaHUsS TMPUUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJIEHWM, (PAKTOJIOrMYecKue CBeZieHUsI O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U 0e30MacHOM HCI0/Tb30BaHUN BayKHEUMILINX HeOpraHUUeCcKuX
BellleCcTB B ObITY U MPaKTUUECKOM JesTelbHOCTH YesIOBeKa;



c(hhOpMUPOBAHHOCTh YMEHUW BBISIB/IATb XapaKTepHble MNPU3HAKU TIOHSTHMH,
yCTaHaB/IMBaTh MX B3aUMOCBSI3b, WCIIOJb30BaTh COOTBETCTBYIOLME TIOHATUS MPU
OMMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX MpeBpalljeHul;

Cc()OpMUPOBAHHOCTb yYMEHUW MCMO/b30BaTh XMMUYECKYH) CHMBOJIMKY /IS
coctaBiieHuss ¢GOpMy/a  Bell[eCTB U YpaBHEHUM XUMHUUECKUX  peakiui,
cucteMatuueckyro HoMeHKNaTypy (IUPAC) u TpuBHaibHble Ha3BaHUs OT/Ae/IbHBIX
HeopraHWyeckKux BewecTB (yrapHbld ras, YrJ€KWAC/IbIM ra3, aMMHaK, raméHas
W3BeCTb, HeraliéHasi U3BeCTh, ITUTheBasi CoZia, MUPUT U IDYTHe);

Cc(pOpMUPOBAHHOCTb YMEHHUI OMNpe/ie/siTh BaleHTHOCTb U CTelleHb OKUC/IeHHS
XUMUUECKUX 3JIEMEHTOB B COEWUHEHHSX pPa3/IMYHOr0 COCTaBa, BUJ, XUMUYECKOU
CBsI3U (KOBasjieHTHasi, MOHHasi, MeTaJlyInuecKasi, BOJOPOJHasi) B COeUHEHUSIX, TUI
KPUCTa/UTMUeCKOW DPEeIIETKM KOHKDETHOrO BellecTBa (aToMHasi, MOJIEKYJIsIpHas,
VIOHHas, MeTa/l/InyecKast), XapakTep CpeJbl B BOJHBIX PacTBOpax HeOpraHWYeCKUx
coeIlMHEeHWH;

c(hOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBaTh TIPUHA//IEXKHOCTh
HeOpraHMYeCcKUX BellleCcTB M0 WX COCTaBy K OIpezeséHHOMY KiacCy/TpyIie
coeJlMHeHWH (TPOCThIe BeIlleCTBa — MeTaslulbl U HeMeTasllbl, OKCU/Ibl, OCHOBAHMS,
KUCJIOTBI, aM()OTepHbIe TUAPOKCH/bI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUM PacKpbIBaTh CMbIC/ MEepUOAUUeCKOoro 3akoHa [l.
. MeHienieeBa U IeMOHCTPHUPOBATh €0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTE/bHYIO
Y TIPOTHOCTUYECKYI0 (PYHKIIUY;

Cc()OPMUPOBAHHOCTb YMEHWM XapaKTepu30BaTh >3JIEKTPOHHOE CTpPOEHHe
aTOMOB XUMHYECKUX 3yIeMeHTOB 1-4 mnepuogoB Ileproguyeckoit CuUCTeMbl
XuMHyeckux s7eMeHTOB [I. VM. MeHjeneeBa, MCIOJ/b3ys MOHATUS «S-, p-, d-
3/7IeKTPOHHBIE opbutanm», «3HepreTuyeckKue YPOBHU», OOBSICHSIT
3aKOHOMEPHOCTH M3MEeHEeHMs] CBOMCTB XMMHWUYECKUX 3/IEeMEHTOB U UX COeJIMHeHUH
T0 repyuojaM U rpymmnam [lepuoaudeckor CUCTEMbI XMMHAYECKUX 371ieMeHTOB [. .
MeHpeneesa;

chOpMHPOBAHHOCTL ~ YMEHWM  XapaKTepu3oBaTh  (OMMCHIBATb)  OOIIHe
XUMUYECKWe CBOMCTBA HEOPraHWUeCKUX BelleCTB pa3/IMuHbIX  KJacCOB,
MOATBEP)KJATh CYLEeCTBOBAaHUWE TE€HETUYECKOW CBA3M MEXKJYy HeopraHu4yeCKuMHU
BellleCTBaMHU C MOMOILBI0 YPaBHEHUM COOTBETCTBYIOL[MX XUMUUYECKUX PeaKlvi;

c(hOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBaTh XUMHUYECKHe peaklydd Ti0
pa3/IMuHbIM TIpU3HAKaM (YMCIy W COCTaBy pPearvpyrolnX BelleCTB, TerJIOBOMY
3 deKkTy peakiiyd, U3MEHEHUIO CTelleHel OKHCTeHUs 3/IeMeHTOB, 00paTUMOCTH
peakLyy, y4aCcTH0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUWM COCTaB/STh YpaBHEHHUs DPeaklydid pa3IUuHbIX
THUTIOB, TIOJTHBIE W COKpAIl[éHHbIe YPaBHEHUsI PeaKIvii MOHHOTO 0OMeHa, YUMThIBast
YCJI0BUS, TIPH KOTOPBIX 3TH PEakLiMU UAYT 40 KOHLIA;



c(OpMUPOBAHHOCTb YMEHHWM TIPOBOJAWTH DPeakiuH, TOATBep)KAarolire
KaueCTBEHHbIM COCTAaB pa3/lMUHbIX HeOpraHWUeCKUX BelecTB, paclo3HaBaThb
OTBITHBIM TTYTéM MOHBI, PUCYTCTBYIOIME B BOJHBIX PaCTBOPaX HeOPraHUUYeCKUX
BeIIleCTB;

cOpMHUPOBAaHHOCTb yMEHUM PpaCKpbIBaTh CYIIHOCTh  OKHCUTETHHO-
BOCCTAaHOBUTE/IbHBIX PeakKLUii MOCPeICTBOM COCTaBJIeHUsT 3/IeKTPOHHOTO OasaHca
3TUX peaKLUi;

copMUPOBAHHOCTb YMeHH 0OBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUUECKOM
peaklvy OT Pa3/InYHbIX (DaKTOPOB; XapaKTep CMeIlleHHs XUMUYeCKOTO PABHOBECHS
B 3aBMCHMOCTH OT BHellIHero Bo3zaencTBus (mpuHuun Jle [latense);

c(OpMUPOBAHHOCTb YMEHUN XapaKTepu3oBaThb XWMUUYeCKHe TIpPOLeCChl,
Jie)kailiie B OCHOBe TPOMBIIIJIEHHOTO TI0/yueHUs] CEPHON KUC/IOThI, aMMHakKa, a
TaKke C(HOPMHUPOBAHHOCThL TIpe/CTaBlIeHHWN 00 OOIIMX HAayUHBIX TPUHIUMAX U
9KOJIOTMUeCKUX MpobyieMax XUMHUYeCKOT0 IPOU3BO/ICTBaA;

c(OpMUPOBAHHOCTh YMEHHWM TMPOBOJWUTL BBIUKMCIEHUS C HCI0J/Ib30BaHUEM
TIOHSATHUSI «MaccoBasi /I0Jisl BellleCTBa B pacTBOpe», OOBEMHBIX OTHOLLEHUM ra30B
MIpY XUMUYECKUX PeaklUsX, MacChl BelllecTBa WM 00bEMa ra3oB M0 U3BECTHOMY
KOJIMYeCTBY BeIIeCTBa, Macce WU 00bEMY OJHOTO M3 YUaCTBYHOIIMX B peaKL[UU
BeIIeCTB, TeryioBoro 3¢ddekTa peakiiui Ha OCHOBe 3aKOHOB COXpPaHEHHS MacChl
BeII[eCTB, MpeBPall[eHUs] U COXpaHeHUs SHePTUu;

cchOpMUPOBAHHOCTh YMeHUM C00JTI0/1aTh TIPABK/IA TI0/Ib30BaHUS XUMHUECKOM
ToCcy/ioll ¥ JylabopaTopHbIM 00OpY/ZiOBaHMEM, a TakKe IpaBWia oOpalleHusi C
BellleCTBaMU B COOTBETCTBUU C WHCTPYKLMSMU TI0 BBITIOJIHEHUIO JTaOOpaTOPHBIX
XUMHUUECKUX OTTbITOB;

cOpMUPOBAHHOCTh YMEHMWM T[JIaHUPOBaTh M BBIMIOJIHATE XUMUUECKUN
JKCTIepUMeHT (pa3/ioykeHue TIepOKCH/a BOAOpPOJa B TPHUCYTCTBUM KaTaau3aTopa,
oripefie/ieHHe  CpeJjbl paCTBOPOB BeIleCTB C TIOMOIIbI0  YHHUBEPCATBHOTO
VHAWKATOpa, BAUSHUE pa3/MYHbIX (PAKTOPOB Ha CKOPOCTh XMMUUYECKOM peakiiuy,
peakiui MOHHOTO OoOMeHa, KaueCTBeHHble peaki[uu Ha CyJb(ar-, KapboHaT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUSI, pellleHHe SKCTeprMeHTalbHbIX 3a/iau Tio
TeMaM «Metannbl» U «HemeTannbl») B COOTBETCTBUM C TIPAaBW/IaMU TEeXHUKU
6e3omacHoOCTH TIpK OOpallleHuH C BellleCTBaMU U JlabopaTOpHBIM 000pyAOBaHUEM,
TIPe/ICTaBASTh pe3y/bTaThl XUMHYECKOro 3KCrieprMeHTa B ¢opMme 3amucu
ypaBHEHH COOTBETCTBYIOL[MX Deakiuii U (opMyJ/HMpOBaTh BBLIBOJLI Ha OCHOBE
3THUX pe3yJ/IbTdTOB;

c)OpPMUPOBAHHOCTbL YMEHUM KDUTHUECKHA aHA/JU3UPOBaTh XUMHUECKYHO
vH(popMaluio, T0oyyaeMyl0 U3 pa3HbIX HCTOUHUKOB (Cpe/iCTBa MacCOBOM
KOMMYHHUKaIuu, VIHTepHeT U APYTHX);



cOpMUPOBAaHHOCTh ~ yMeHUW  CoOMOfaTh  MpaBWa  IKOJIOTUUECKU
1jeslecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATelbHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKpPY’Karollleld MPUPOJHOM CpeJibl, OCO3HABaTh
OMacCHOCThb BO3/IeMCTBUS HA KUBbI€ OPraHU3MbI OMpe/le/IEHHbIX BeIeCTB, IOHUMast
cmbIc/T mokasarensi TT[IK, MOSCHSTH Ha IIpUMEpaxX CIIOCOObI YMEHBIIEeHUS U
rpeJ0TBpALleHUsI NX BPeJHOI0 BO3/|eMCTBUSI HA OPraHU3M Yesl0BeKa;

Ji7sT 00yJaroIuxcsi C OrpaHUYeHHBIMH BO3MOJKHOCTSIMU 37I0POBBSI: YMeHUe
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX METOZAX TI0O3HAaHUs BeIeCTB U
XUMUUECKUX SIBJIEHUU;

IJIST  CHeNbIX W CMa0OBUASALIMX OOydaroluXxcs: yMeHWe WCIO0Ib30BaTh
pesibe(hHO-TOUeUHYI0 cucTeMy o6o3HaueHui JI. Bpalins ass 3anucu XUMUYecKux

dbopmy.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 K/TACC
KonnuecTBo uacos D/IeKTPOHHBIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fie/ioB U TeM KontponbHbie | IIpakTHyeckue
n/n Bcero o0pa3oBare/ibHbIE
MPOrpaMMblI padoThI padoThI
pecypchl
Pa3gen 1. TeopeTrnueckue 0CHOBBI OPraHMYeCKON XUMHUH
IIpegmet
OopraHuYecKou
xumun. Teopust
1.1 CTpOeHUs 0 0
OpraHUYeCcKrux
coenvHeHU A. M.
byrtneposa
Wtoro no pa3peny
Pa3pen 2. YrieBoaopoabl
IIpenenbHble
2.1 yIJIeBOJ0POAbI — 0 0
a/IKaHbI
HenpepenbHbie
TJIeBOZIOPO/bI:
2. | YHICROAOPOA 0 1
aJIKeHbl, aJIKaJiueHsbl,
aJIKUHBI
Apomatuueckue
2.3 P 0 0
YIJIeBOJOPOABI
2.4 [TpupopaHbIe 1 0




HMCTOUYHUKH
YTJIEBOJIOPOZIOB U UX
riepepaboTKa

Wroro nio pasgeny

13

Pa3pen 3. Kuciopoacoaepikaijye opraHuyecKkue coeJUHeHUs

3.1 Cnuptel. ®eHon 3 0
Anberupl.
3.0 Kapb6oHoBbIe 7 1
KUCI0ThL. ClI0’KHbIE
3¢UpkI
3.3 YT1eBobI 3 1
Wtoro no pa3peny 13

Pazpgen 4. AzoTcoaepxaiue

OpraHu4yeckKue coejJuHeHUus

AMUHBI.
4.1 AMWHOKMUCIOTBI. 3 0
benku
Wtoro no pa3peny 3
Paspesn 5. BbicokoOMOJIeKy/IsIpHbIe COeJHHEeHUs
51 IInacTmaccel. ) 0
Kayuyku. BosiokHa
Wtoro no pa3peny 2
OBLIEE KOJIMYECTBO 34 3

YACOB I10 I[TPOI'PAMME




11 K/TACC

KosinuecTBo uacos

JJIeKTPOHHBIE
HaumeHoBaHue
Ne (mudpossbie)
pa3/ie/ioB M TeM KonTtposbHabie | IIpakTHueckue
n/n Bcero o0pa3oBare/ibHbIE
NporpamMMsbI padoThI padoThI
pecypchl
Paspgen 1. Teopernueckue 0CHOBBI XUMUH
CTpoeHue aTOMOB.
[Tepyoarueckuii 3aKOH
u Ilepuoguueckast
1.1 P 3 0 0
cUcTeMa XMMUYeCKHUX
snemenToB /. W.
MenpeneeBa
CTpoeHue BelleCTBa.
1.2 MHoroob6pa3ue 4 0 0
BellleCTB
1.3 XHWMHUUeCKue peakLuy 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 Mertasnibl 1 1
2.2 Hewmetanbl 1 1
CBs13b HEOpraHUYeCKUx
2.3 Y OPraHUYeCcKux 2 0 0
BellleCTB
Nroro nio pasgeny 17

Pa3zaen 3. XuMusa u XKU3Hb




3.1 XUMUA U KU3Hb 4
WNroro no pa3peny 4
OBHIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne n/m

Tema ypoka

KosmmyecTBO yacos

Bcero

O/1IeKTpOHHbIE M(POBbIe
oOpa3oBaTe/IbHBIE PeCcypChl

[TpesgMeT opraHUuYeCcKON XUMUH, eé

1 BO3HUKHOBEHUe, Pa3BUTHE U 3HaUeHHe 1
Teopusi cTpoeHUs] OpraHuyYeCcKux

2 coefvHeHut A. M. ByTnepoBa, eé 0OCHOBHbIE 1
TI0JI0KeHUS
[TpeacraBnenyve o KnaccupuKaluu

3 opraHvueckux Bellects. HomeHknatypa 1
(cucremaTnueckas) ¥ TpYBUa/IbHbIE
Ha3BaHWsl OPraHUYeCKUX BellleCTB

4 AJIKaHBI: COCTaB U CTPOeHHUe, 1
TOMOJIOTUUeCKUUN PSifi

c MertaH ¥ 5TaH — npocTenlIne 1
TIpe/iICTaBUTe/ N aIKaHOB

6 AJIKeHbI: COCTaB U CTPOeHHe, CBONCTBA 1

7 OTW/IeH Y IPONWIeH — MpOCTeulle 1
Tpe/iCTaBUTe/N aTKeHOB

8 [MpakTrueckas pabota Ne 1. «[lomyuerue 1
3TU/IeHa U U3yueHre ero CBOMCTB»
Ankapvensl. byraguen-1,3 u

9 mMeTunOyTagueH-1,3. [Tonyyenue 1
CHUHTeTHUYECKOT0 KayuyKa U Pe3rHbI

10 ANKUHBI: COCTaB M 0COOEHHOCTH CTPOEHMS, 1




TOMOJIOTUUeCKUM psifi. ATjeTh/IeH —
TMPOCTEUIINM MpeJiCTaBUTe b aTKUHOB

Brruricnenus no YPdBHEHHIO XUMHAUECKOMN

11
peakLyu

12 Apenbl: 6eH3071 ¥ TO/Tyos1. TOKCUYHOCTh
apeHoB

13 ['eHeTHUeCKast CBSI3b YTJIEBOJIOPO/IOB,
MPUHA/JIeKAIKUX K Pa3/IMYHbIM K/laccam
[IpupoHble UCTOYHUKU YT/IeBOJOPO/IOB:

14 TIPUPO/IHBIN ra3 U MOIMyTHbIe HePTSIHbIe
rasel, He()Th ¥ MPOJAYKTHI eé TiepepaboTKH
[IpupoHbIe UCTOYHUKU YT/IeBOJOPO/OB:

15 TIPUPO/IHBIN ra3 U MOIMyTHbIe HePTSIHbIE
rasbl, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu

16 KoHTtposnbHast paboTa 1o paszeny
«YTJIeBOAOPOABI»

17 [IpenenbHble OJHOATOMHbBIE CITUPTHI:
MeTaHOJI U 3TaHoJ1. BogopoaHas cBsi3b

13 MHoOroaToOMHbI€ CITAPTHI: STUIEHTTTUKOJIb U
T epYH

19 ®deHoJI: CTpOeHUe MOJIeKYJIbl, (PU3nUecKue U
XUMHYeCKUe CBOWCTBA, MpUMeHeHUe

20 Anbperuzbl: hopManbaerus u
arietaabzerusi. AlleToH

71 OHOOCHOBHBIE Mpe/ie/ibHbIe KapOOHOBBIE
KMCJIOTBI: MypaBbUHas U YKCyCHast

22 [TpakTrueckast pabota Ne 2. «CBoiCTBa




pacTBOpa YKCYCHOMW KUC/IOThI»

CTeaPHHOBaHIIOHEHHOBaHKHCHOTH,KaK

23 MIpe/ICTaBUTE/N BBICIITMX KapOOHOBBIX
KUCJIOT

24 Mpbl/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KMCJIOT, X MOIOLLlee J1eHCTBHe
CrnoskHble 3(Mpbl KaK MPOU3BO/IHbIE

25 KapOOHOBBIX KUC/IOT. ['UAPOIN3 C/IOKHBIX
3¢upoB

%6 JKUpbl: TUIpOIN3, IPUMeHeHue,
Ouonornueckast pojib >KUPOB
YrneBogpl: cOCTaB, KjaacCudrKausi.

27 BakHelillve ripeficTaBUTeN: TJIHOKO3a,
¢dbpykTOo3a, caxapo3a

)8 Kpaxmarn u Lie/i/1r0/103a Kak NpUupo/iHbie
TO/IMMEPbI
KonTtponbHast paboTa o paszeny

29 «Kucnopozcogepykaljye opraHu4ecKue
CoeaTHEeHUS»

30 AMWHBI: MeTUIaMUH U aHWU/TVH
AMMHOKUCIOTBI Kak aMm(poTepHbIe

31 OpraHuyecKue CoeMHeHHs, UX
buosornueckoe 3HaueHue. [1enTuabl

3 besiku Kak npupoHbie
BbICOKOMOJIEKY/ISIDHbIE COeIMHEeHUS

33 OCHOBHBIE NOHATUSI XUMUH

BBICOKOMOJIEKYJISIDHBIX COeIMHEeHUI




OcHOBHBIE MeTO/[bl CHHTE3a

34 BbICOKOMOJIEKYJISIPHBIX COeJMHEeHNH. 1
[TnacTMaccel, Kay4yKu, BOJIOKHa
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 K/TACC

Ne n/m

Tema ypoka

KosmmuyecTBo uacoB

Bcero

OneKkTpoHHbIe IU(poBbIe
oOpa3oBaTe/bHbIE PecypChl

XUMHUUeCKUH 371eMeHT. ATOM. DJIeKTpOHHast
KOH(UTrypaiusi aToMOB

[Tepuoanueckuii 3akoH U [lepruoanueckas
CHCTemMa XUMHUYeCKux 3jemeHToB [. 1.
MeH/ieneeBa, UxX CBSI3b C COBPEMEHHOU
Teopyrel CTPOeHUs aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUsI CBOVCTB
XUMHYECKUX 37IEMEHTOB U UX COeIMHEHUM
T10 TPYyIINaM U repruojiaM. 3HaueHue
[1IepUOIUUeCKOro 3aKOHa U CUCTeMBbI
XAUMUUeCKUx 3nemeHToB [I.1. MeHieneeBa B
pPa3BUTUM HAYKH

CrpoeHue BelljecTBa. XUMHUUecKasi CBsi3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOM CBsI3u. BozioposiHasi CBsI3b

BasieHTHOCTB. 3/1eKTPOOTPULIATe/IbHOCTb.
CreneHnb Ookuc/aeHus. BeljectBa
MOJIEKYJIIPHOTO ¥ HEMOJIeKYJIIPHOTO
CTPOEeHUs

[ToHsITHE O TUCTIEPCHBIX CUCTEMaX.
VicTuHHBIE U KOJIJIOW/HbIE PACTBODHI.
MaccoBasi [10/1s1 Bell|eCTBa B PacTBOpe

Knaccudukarus 1 HoMeHKIaTypa
HeOpraHUuveCcKUx CoeJUHeHUH.




I'eHeTHuecKast CBSI3b HeOpraHn4YeCKux
BelleCTB, Pd3/IMUHBIX K/1dCCOB

Krnaccudukaiiys XuMUUeCKUx peakiivii B
HeopraHuuecKoW ¥ OpraHu4YecKol XUMUH.
3aKOH COXpaHeHHsI MacChl BeL|eCTB; 3aKOH
COXpaHeHUs1 Y TIpeBpallleHys] SHepPruu Npy
XUMHUUECKUX PeaKLUsIxX

CkopocTb peakruu. ObpaTUMbIe peakivu.
XuMHnyeckoe paBHOBeCHe

10

[TpakTrueckast pabota Ne 1. «Bnusinue
pas3/InyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLun»

11

OeKTPOIUTAYeCKAas JUCCOLAALIUS.
[Tonsitue o BogopogHoM nokasaresie (pH)
pacTtBopa. Peakijun noHHoro oomeHa.
'maponn3 opraHM4eCcKrUx U HeOpraHuJeCcKux
BeLL[eCTB

12

OKHUC/TUTETbHO-BOCCTAaHOBUTE/TbHbIE
peakiun. [ToHsTHE 006 3/1€KTpOIM3e
pacriziaBoB U pacTBOPOB COJlel

13

KontposipHast paboTa o paszeny
«TeopeTnueckrie OCHOBbI XUMUI»

14

MeTanibl, ux rosnokeHve B [Teproanueckoit
CUCTEME XUMUYECKUX 371eMeHTOoB /1. U.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI
aTomoB. Ob1He ¢pu3nueckrie CBONCTBA
MeTaJ/lIoB

15

CriaBbl MeTa/I/IOB. DJIEKTPOXUMUYECKUM




PSiZi, HarpsDKeHWH MeTasl/ioB

16

XUMHUYeCKre CBOMCTBA BaXKHEHIIINX
MeTa/uIOB (HaTpuM, Kaauk, KaabLuy,
MarHui, aTlOMUHUN) U UX COeJUHEHUU

17

XuMuyeckue CBOMCTBa XpoMa, MeIu U UX
COoeJIMHEeHUM

18

XuMHUecKre CBOMCTBA I[UHKA, »Kejie3a U UX
COoeIMHEeHUM

19

[MpakTryeckast paborta Ne 2. "PerieHue
SKCIIepUMEeHTa/IbHBIX 3a/a4 I10 Teme
«Metannen»"

20

Hewmetanibl, UX 10o/10’KeHUe B
[Teproanueckol cucTeMe XUMHUYeCKUX
anemenToB 1. I. MeHzeneeBa u
0COOEeHHOCTH CTPOEHUsI aTOMOB

21

dusnueckue CBOMCTBa HeMeTaslIoB.
AnnoTtpornusi HeMeTaslI0B (Ha pumepe
KMCJI0pO/ia, cepbl, hocdopa u yrieposa)

22

XuWMHUUeCcKre CBOMCTBA rajioreHoB, Cepbl U
UX COeIMHEeHUU

23

XyMHUuecKre CBOMCTBaA a30Ta, ocodpa 1 ux
COoeIJMHEeHUM

24

XuMHUecKre CBOMCTBA yriepoia, KpeMHHS
U UX COeqUHEeHUN

25

[IpyMeHeHVe Ba)KHEUILIMX HEMETa/JIOB U UX
CcoeIMHEeHUM

26

O06o0111eHME ¥ CUCTeMaTH3al|s 3HAHUH TI0
Teme «HemeTasuibl». Beunc/ieHus 1o




ypaBHEHUSIM XUMHUUYECKUX pPeaklui 1
TePMOXUMUUECKHEe PACUETHI

27

[MTpakTrueckast pabota Ne 3. «Pererue
9KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme
"Hemetasnier"»

28

KonTtponbHast paborta o TeMam «MeTasuibi»
u «HemeTanibi»

29

Heopranuueckue 1 opraHuueckiie KAc/IoThL.
HeopraHnuueckue 1 opraHAvecKue
OCHOBaHWUS

30

AmM@oTepHbIe HeopraHu4yeckue u
opraHuueckue coeuHeHusi. ['eHeTUUecCKas
CBS13b HeOPraHW4YeCKUX U OPraHuuecKrux
BelL[eCTB

31

Posb xumun B obecrieueHUA
9KOJIOTHUYeCKOH, IHepreTHUeCKon 1
TMTUIIIeBOM 6e3011aCHOCTH, Pa3BUTUN
MeIUI[UHBI

32

[TpexcraBieHus 00 0OIUX HAyUYHbIX
MIPUHIUIIAX TIPOMBILLIJIEHHOTO TIOJTyYeHust
Ba)KHEMIIINX BeIIeCTB

33

Yenosek B MHpe BeleCTB U MdTepHaJ/ioB

34

XUMHUA U 3[J0pOBbe YesloBeKa

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJI1 YYEHUKA

METOANYECKHWE MATEPHAJIbI V11 YUUTEJIA

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NHTEPHET






