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INOSACHUTEJIBHASA 3AIINCKA

[TporpaMMa MO XWUMHHM Ha YpOBHe cpeAHero o06iero ob6pa3oBaHus
pa3paboTraHa Ha ocHoBe ®PegepasbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpazoBaHuu B Poccuiickoit denepaiiyin», TpeboBaHU K pe3y/bTaTaM OCBOEHHS
denepanbHOM 06pa3oBaTenbHOM MpPOrpaMMbl  cpefiHero o6iero ob6pa3oBaHus
(®OIT COO), mnpencraBieHHbIXx B  @PefepasbHOM  TOCYAAPCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, ¢ yuétrom KoHIeniuu TpernojaBaHust
yuyebHOrO TipeiMeTa «XHUMMsSi» B 0Opa3oBaTe/lbHBIX OpraHu3aiusx Poccuiickoi
denepaliiy, peanU3yHIIMX OCHOBHble 0Opa3oBaTe/ibHbie TPOrpaMMbl, U
OCHOBHBIX TIONOXEHUU «CTpaTerud pa3BUTUSI BOCIHUTaHUS B POCCHMCKOU
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsokenue IlpaBurtenbctBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/0B K pa3paboTke MpOrpamMMbl MO XUMHH, K OIpe/e/ieHUr0
o011ieit crpaTeruy 00yueHus, BOCTIMTAHUS M Pa3BUTHS 00yUaroIUXCsl Cpe/ICTBAMU
yuebHoro npeameta «Xumusi» st 10—11 kinaccoB Ha 6a30BOM ypOBHe COCTaBUIA
KoHLernTyanbHble monoxenuss ®I'OC COO o B3auMo0OyC/IOBIEHHOCTH 1ieJiei,
coJiep)kaHusi, pe3ynbTaToB 0OyueHHss ¥ TpeOOBaHMM K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyyaeMoe BbIITyCKHUKaMH
o61ieoOpa3oBaTe/ibHOM  OpraHMW3allvd, SIB/SeTCS HEeOThbeM/IeMOM YacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIalOIIMM 3TaliOM peanu3al[id  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUeBBIX I[€HHOCTEeH, TPUCYIIUX
L[eJIOCTHOM CUCcTeMe XHUMHUYeckoro oOpa3oBaHMsi. OTH LIEHHOCTH KacarTcs
TI03HAHUS 3aKOHOB MPHUPO/BI, POPMUPOBAHUS MUPOBO33PeHUs U 0011[el Ky/IbTYPbI
ye/iOBeKa, a TakKKe 9SKOJOrHYeckKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3[JOPOBBI0O U TIPUPOJHOUW cpele. Peanu3yeTcsi Xxumuueckoe o0Opa3oBaHHe
oOyyJaroIuxcss Ha ypoBHe cpefiHero o0Oiero obpa3oBaHus Cpe/ICTBaMU yueOHOTro
npeaMera «XHMHUs», COJepKaHHWE M TOCTPOeHWe KOTOPOro OIpefiesieHbl B
rporpaMme 10 XHMUU C YYETOM CHelU(UKU HayKu XUMHUM, e€é 3HaueHus B
MO3HAHUM TIPUPOZBI U B MaTepyasbHOW >XM3HU OOIIecTBa, a Takke C YYETOM
o0mMx 1esneli U TIPUHLIUIIOB, XapaKTepU3YIOL[UX COBPEMEHHOe COCTOsIHHe
cucteMbl cpefiHero obiriero obpa3oBanusi B Poccuiickoii ®ejepariu.

XUMUSI KaK 3JIeMEeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT 0CcoOyio posb B
COBpPeMeHHOMW I[UBW/IM3ALMM, B CO3JjaHUH HOBOW 0a3bl MaTepyabHOW KYJIbTYPHI.
OHa BHOCUT CBOU BKJIaJ, B (h)OpPMHPOBaHKE pallMOHAJBLHOIO0 HAYYHOI'O MBIIIIEHUS,
B CO3/laHHME 1[eJIOCTHOTO TIpe/iCTaB/eHust 00 OKpY»KarollleM MUpe Kak O eJUHCTBe
TIpUPO/IbI U YesioBeKa, KoTopoe (OpPMUPYETCSl B XMMUU Ha OCHOBE TTOHUMaHUs
BelLleCTBEHHOI'0 COCTaBa OKPY’KAlOLero MHUpAa, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTpPOEeHHeM Bell[eCTB, UX CBOMCTBaMU 1 BO3MOXHLIMM 00/1aCTIMU TIPUMEHEeHUS.



TecHO B3auMO/IelICTBYsI C APYTMMHU eCTeCTBeHHbIMU HayKaMH, XUMUsl CTaja
HEOTheMJ/IeMOM YacTbI0 MUPOBOM KYJ/IbTYpbl, HEOOXOAUMBIM YCJIOBUEM YCIIeIITHOTO
TPyJ@a W >KU3HU KaKJoro useHa oOijectBa. CoBpeMeHHass XUMHsI KaK HaykKa
co3yjlaTe/ibHasi, KaK HayKa BBICOKMX TEXHOJIOTUW HarpaBjeHa Ha pelleHue
r06anbHBIX Mpo6eM yCTOWUMBOTO pa3BUTUS UeIOBeUeCTBA — ChIPbEBOM,
9HEpPreTHUeCKOM, MUILeBOM, IKOIOrMIeCcKor 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTBercTBUM C 0OLMMU 1ie/IIMM W TIPUHI[MIIAMHA CpeJHEero o0I1ero
obpa3zoBaHus coziep>kaHue npeameTa «Xumusi» (10-11 kmaccel, 6a30BbI ypOBEHB
M3y4eHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIeKY/IbTYPHYIO TTOATOTOBKY
oOyyJaroImuxcs, HeoOXOJUMYI0 WM /i BBIpaOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUEHUS B JKM3Hb COLIMYMa, MPO/IO/DKEHUS
o0Opa3oBaHMs B pa3/TMUHbIX 00/1aCTSX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEM.

CocTaB/isAOIMMH  TIpeaMeTa  «XUMHUSI»  SABJIAIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumusi» U «OOIlas ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM CO/IeP>KaHUsI KOTOPBIX SIBJ/ISSFOTCS OCHOBBI 0a30BOM HayKH: cHUCTeMa
3HaHWI TI0 HeOpraHWUUeCKOoH XMy (C BKIFOUeHWeM 3HaHWM W3 0o0Iedl XuMuu) u
OpraHhueckou xumuu. POpMHpOBaHME [JaHHOW CHUCTEMbl 3HAHUW TMPU U3Y4YEHUH
npegMeTa obecrieyriBaeT BO3MOKHOCTb pacCMOTpPEHHMs BCero MHOroobpasusi
Bell[eCTB Ha OCHOBe OOIIMX TOHATHH, 3aKOHOB 1 TEOPHi XUMUH.

Crtpykrypa cozepXaHusi KypcoB — «OpraHuueckass Xumus» U «OOimias u
HeopraHuyeckass XuUMHs» C(OpMHpOBaHa B MporpaMMe IO XMMHKA Ha OCHOBe
CUCTEeMHOTO TIO[XOZa K WU3yueHHI0 yueOHOro Marepuasa | 00ycoB/eHa
HUCTOpUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpejle/EHHBIX
TeOpPeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHu4eckord XWMHUHU BellecTBa
pacCMaTpUBAIOTCS Ha YPOBHE K/aCCUUeCKOW TeOpUM CTPOEHHUsI OpraHhvyecKux
COelMHEeHWW, a TakKe Ha YpPOBHE CTEPeOXUMHYECKUX U  3JeKTPOHHBIX
Tpe/icTaB/ieHUd O cTpoeHuu BelecTB. CBefjeHUsT 00 M3ydaeMbiXx B Kypce
BeIIleCTBaxX ZAIOTCS B Pa3BUTHM — OT YTJIEBOJOPOZOB [0 CIOKHBIX OMOIOTHUeCKU
aKTHUBHBIX COeJIMHEHWM. B Kypce opraHM4ecKoWl XWUMHUHU T[IOy4yalOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi epBOHauaIbHbIe
Tipe/iCTaB/IeHUs] O XUMUYECKOW CBSI3M, K/IaCCU(PUKALIMOHHBIX MPU3HAKaX BeIeCTB,
3aBMCHMOCTU CBOMCTB BEILeCTB OT UX CTPOEHUS], 0 XUMUUECKOU peakLiH.

[Ton HOBBIM yTr7IOM 3peHHSI B TpeaMeTe «XUMHS» 0a30BOTO YPOBHS
paccMaTpUBaeTCsl MW3yUeHHbIM Ha YPOBHe OCHOBHOro 00ilero o6pa3oBaHus
TeopeTU4YeCcKU maTepuan U (akKTo/JOrMyeckue CBeJleHWsI O BelljecTBax U
XUMHUeCKON peakiud. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuuecKas
XUMHS» O00yYaroIUMCs TIPeZOCTaB/seTCs] BO3MOYKHOCTb OCO3HATh 3HaueHUe
TepUOANUeCKOTO 3aKOHA C OOIeTeopeTHYecKuX U MeTO/I0/IOTUUeCKUX TO3ULIUH,



riyb)ke TIOHSITh WMCTOpPUYECKOe W3MeHeHHWe (YHKIMM 3TOro 3akoHa — OT
obo01aroreit 0 0ObSACHSIONIeH 1 TTPOrHO3UPYIOIIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEWIIIMX BEIIIECTBAX, X COCTaBe, CTPOEHHH,
CBOMCTBAX W TPUMEHEHWH, a TakKKe O XUMHUECKMX PeakIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TIpOTeKaHus JonojHsgeTcs B Kypcax 10 wm 11 KimaccoB
3/IeMeHTaMM  CO/Iep>KaHUsl, WMEIOIUMU Ky/JIbTYPOJOTUUeCKUA U TMPUK/IaJHON
XapakTep. OTW 3HAaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBS3M XUMHH C
OPYTUMU HayKaMd, PacKpbIBAalOT €€ poJib B T03HaBaTeIbHOW U TPAKTHUECKOU
JesiTe/IbHOCTU  YeJIOBeKa, CITIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUWsS] K TIPOLIECCY
TBOpYECTBa B 00/1aCTH TEOPUU U TPAKTUUYECKUX MPUIOKEHUM XWMUH, TIOMOTar0T
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBIC/IMBATh WHGMOPMAIUI0 U
NIPUMEHATb €€ [/ TIOTIOJIHEeHWs] 3HaHWM, pellleHus WHTe/UIeKTyalbHbIX U
9KCTIepUMeHTa/IbHBIX UCCe/oBaTe/IbCKUX 3a7jau. B 1jeioM cofepkaHue yueOHOTO
npegMeTa  «XWUMHS»  JAHHOTO  YPOBHS  W3Y4YeHHS  OPWEHTHPOBAHO Ha
dbopMrpoBaHre y OOyYarOIMXCS MHPOBO33PEeHUECKOW OCHOBBI /IJIi TIOHMMaHUS
bunocopckux upgeld, TaKMX Kak: MaTepuaJbHOe eIUHCTBO HEOPraHUUYeCcKoro U
OpraHMYeckoro Mupa, O0O0yC/IOBJIEHHOCTh CBOMCTB BeI[eCTB MX COCTaBOM U
CTPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJEHWM IIyTEM SKCIIEPUMEHTa U
pellleHUs] TIPOTHBOPEUHM MeXAy HOBBIMH (akTaMM ¥ TeopeTHUueCKUMHU
TIpe/ITIOChI/TKaMH, OCO3HaHWe POJIM XMWY B PeIlIeHWH 3KO0JIOTHYeCcKuX mpobsieM, a
Take 1pobsiemM cOepe)keHUs] SHEPTeTUUECKUX PeCYPCOB, ChIPbsi, CO3[JaHUSI HOBBIX
TeXHOJIOTUH U MaTepUasioB.

B miaHe pelleHusi 3afjau  BOCTIMTAHWsS, PAa3BUTHS M COIMA/IM3alUA
00yuaroluXxcs TPUHSATbIE MPOTPaMMOM T0 XWUMWU TOAXOAbI K OIpe/ie/IeHHI0
cofep)KaHusi U TIOCTPOEHHUsl TpeAMeTa TIpeJyCMaTpUBalOT (opMHUpOBaHUE
yHUBepCaZbHbIX y4eOHBbIX [eWCTBUM, wuMeloIUx 0a30Boe 3HaueHue AJisi
Pa3UUHBIX BUJIOB JeSTeJbHOCTU: pellleHuss mpobsieM, TIOWCKa, aHaau3a u
06paboTkH uHMOpPMaIK, He0OXOJUMBIX /1/1sT IPHOOPeTeHHs OIbITa MPAKTUUYEeCKOU
W HCC/Ie/loBaTe/IbCKON [1esiTeIbHOCTH, 3aHWMalollell Ba)KHOe MeCTO B T03HaHWUHU
XUMHH.

B mpakTuke TiperiofiaBaHWss XWMHWM KaK Ha YPOBHE OCHOBHOI'O 0OIIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHE CcpeHero o0Iero oOpa3oBaHus, IIPU OMpe/eIeHIH
cojJiep)KaTe/IbHOM XapaKTepUCTUKW 1iejieli M3yueHusi TpeJMeTa HalpaB/ieHueM
TIePBOCTETNeHHONW 3HAaYMMOCTH TPAJWIMOHHO IPHU3HAETCS (hOpMHUpPOBaHHE OCHOB
XUMHUECKON HayKd Kak 00/laCT COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUeCKOU
JesiTe/IbHOCTA 4esioBeKa M KaK OFHOTO M3 KOMITIOHEHTOB MHPOBOW KyJbTYphl. C
MEeTOIMYECKOW TOUKW 3PEHHs] TaKOW TOAXOJ K OIpeJe/ieHUI0 Liefied WU3y4yeHus
TIpeIMeTa SIB/ISIETCS BITOJTHE OTIPaB/[aHHBIM.



CoryiacHO JaHHOW TOYKe 3peHUsi IVIaBHbIMU LIeJIAIMU M3y4yeHUs TipeiMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 K71.) ABISFOTCS:

e (opMHpoBaHMe CUCTEMBbl XHMMUUECKHX 3HAaHUM KaK BakHeuIen
COCTaBJISAIOIEN eCTeCTBEHHO-HayYHOW KapTUHBI MMpa, B OCHOBE KOTOPOH
JieXKaT K/IoueBble MOHATUS, (PyHZAMEeHTa/bHble 3aKOHbI U TEOPUU XUMUH,
OCBOEHUe si3blKa HayKu, YCBOeHWe W TOHUMaHHe CYIIHOCTH AOCTYITHBIX
0000111eHNI MUPOBO33pEHUECKOT0 XapakTepa, O03HAaKOMJIeHHe C MCTOpHel
WX Pa3BUTUS U CTAHOBJIEHUS;

e (opMHpOBaHHEe M pa3BUTHE TpeCTaBJIeHUN O HayYHbIX MeTOZaX MO3HaHUS
BEIIeCTB M XUMHUYECKUX peakiui, HeoOXOJUMbIX [/ TIpUoOpeTeHus
YMEHUN OpHUEHTHMPOBAaTbCSI B MHUDE BellleCTB U XUMUUYECKUX SIBJIEHUM,
MMEIOLLMX MECTO B MMPUPO/ie, B IPAKTUYECKON M MOBCEIHEBHOU »KU3HM;

e pa3BUTHe YMeHU U CTIoCcOOO0B /1esTeIbHOCTH, CBSI3aHHBIX C HabJIrOZieHreM
U 00bsiCHEHHMEM XUMWUECKOTO JKCIIepUMeHTa, COOJIfojeHreM TIpaBU/I
6e3omacHoOro obpailleHus C BeljeCTBaMH.

Hapsiny c 3TuMm, cozepykaTesibHasi XapakTepyCTHKA LieJield U 3a/iau U3y4yeHust
rpeiMeTa B IIpOrpamMme M0 XWMHUHU YTOUHEHa M CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUODUTETAMH B CHCTeMe cpefHero obiero oopa3oBaHus. CeroiHs B
MperofiaBaHU  XUMUM B Oosbllleld  CTeleHW  OTAAETCs  TpeArodTeHre
MPAaKTUUeCKON KOMIIOHEHTe Cojflep)KaHusi OOyueHusi, OpUeHTHPOBAHHOM Ha
TIOJTOTOBKY BBIMTyCKHUKa 0011je00pa30BaTe/IbHOM OpraHM3allviy, BJAZIelOIero He
HabopoM 3HaHUM, a (YHKI[MOHAJBLHOW T'PaMOTHOCTBIO, TO €CTb CIrocobamMui U
YMEHUSIMA aKTUBHOTO TIOJIyYeHUs! 3HaHUM U TIPUMEHEHUs] UX B peaslbHOU >XU3HU
JJ1s1 peleHus pakTUYeCKUX 3a/au.

B cBf3M € 3TMM 1pu u3yuyeHUM TIipeAMeTa «XHUMHS» JOMHHHUpYROLIee
3HaueHWe NMPUOOpPeTaroT TaKue 1[e/h 1 3ajaui, Kak:

ajianraiusi 00yJaroImmuxcsi K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOIIEroCs MUPa,
dbopMHUpOBaHHWE  WHTE/JIEKTyaJlbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUI0, COTPY/JHUUECTBY, CaMOCTOSTEJIbHOMY TIPUHSITUIO TPAMOTHBIX
pellleHUi B KOHKPETHBIX >KU3HEHHBIX CUTYal[UsiX, CBSI3aHHbIX C BellleCTBAMU U UX
TIpUMEHEHUEM;

dopmupoBaHre y o0OyuarolMXCs K/IHOYEBbIX HABLIKOB  (K/IFOUEBBIX
KOMITeTeHLIMK), HMMEKIIUX YHMBepCalbHOe 3HaueHue [/l pa3/M4HbIX BHJIOB
JesiTe/IbHOCTU: pellieHus1 1po0sieM, TIOMCKa, aHamu3a U 06paboTky MHGopMaryu,
HeoOXOAUMBIX [ijis TprUoOpeTeHUs] OIbITa [esTebHOCTH, KOTopasi 3aHUMaeT
Ba&)KHOE MeCTO B TI03HAHWM XHWMHUM, a TakKke [Jid OLEHKM C T03ULUU
9KOJIOTMUecKoi 0e30macHOCTM XapakTepa B/IMSHUS BeL[eCTB U XUMUYECKUX
TIPOLIECCOB Ha OpraHK3M uejioBeKa U TIPUPOJHYIO Cpejy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTEJIeKTyaJbHbIX W TBOPYECKHUX
CTrIocOOHOCTeN 00yYaroIMXCsI: CIIOCOOHOCTH CaMOCTOSITeTbHO MPUOOpeTaTh HOBBIE
3HaHUS 110 XMMHUH B COOTBETCTBUH C YKU3HEHHBIMU IMOTPeOHOCTSAMMU, UCIT0/Ib30BATh
coBpeMeHHbIe WH(OPMAaIIMOHHbIE TEXHOJIOTHUHU [JIsI TIOMCKA M aHa/irM3a yuyebHOU U
HayYHO-TIONY/IIPHON MH(POPMAaI[Ui XUMHUYEeCKOT0 COZIep>KaHMUSI;

dbopMrpoBaHre 1 pa3BUTHe Y 00yUarol[UXCsl aCCOIMaTUBHOTO U JIOTUUeCKOT0
MBIIIIEHUS], Hab/TI0aTe TbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOeHHO
HeoOXOJWMbI, B UAaCTHOCTH, TPH IJIAHUPOBAHWH U ITIPOBEJEHUM XWUMHUECKOTO
9KCTIePUMEHTa;

BOCTIMTaHWe Y oOyuarommxcs yOeXJEHHOCTM B  T'yMaHUCTHUYECKOU
HaIpaB/IeHHOCTH XWMHH, €€ Ba)KHOM POJM B peIleHWH TJio0anbHBIX ITpo0/IeM
PaLMOHAILHOTO TTPUPO/IOTIO/IE30BaHUS, TIOTIOTHEHHST SHEPreTHUeCKUX PecypcoB U
COXpaHeHUs TIPUPOJHOTO PABHOBECUs], OCO3HaHUs HEOOXOAMMOCTH Oepe’KHOTO
OTHOILIEHUS K TIPUPOJile U CBOEMY 3[0POBbIO, a TakKe IPHUOOpeTeHHsl OIlbITa
WCTIO/Tb30BaHUsT TTO/TYYeHHbIX 3HAHWM MU TPUHATHS TPAaMOTHBIX PpeIleHHd B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 11aHe cpegHero o6iero obpa3oBaHus TpeaMeT «XHUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TpeiMeTHOU 06s1acTu «EcCTecTBeHHO-HayuHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCOB, OTBEAEHHBIX /I M3yUeHUs] XUMHH, Ha 6a30BOM ypOBHE
cpegHero obirero o6pa3oBaHusi, cocTtaBseT 68 uaco: B 10 kmacce — 34 yaca (1
yac B HeJle/t0), B 11 kacce — 34 yaca (1 uac B HeZie/to).



COAEPXXAHUE OBYUEHUA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckue 0CHOBbI OPraHMUeCKON XMMHHU

[IpegmeT opraHUuYeCKOM XWUMHM: eé BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
TO/TyUeHUU HOBBIX BeIeCTB M MaTepuasioB. Teopusi CTPOEHHS OpraHUYeCcKUX
coenuHenuii A. M. ByTnepoBa, eé ocHOBHbIe 10/10)KeHHst. CTPYKTYypHbIe (POPMYJIbl
OpraHhuecKux BellecTB. ['oMosnorus, wu3oMepus. XuUMHUYeCKass CBSi3b B
OpraHhYeCKUX COeIMHEHUSIX — OJJMHAPHbIE U KpPaTHbIe CBSI3U.

[IpeacTaBieHne 0 KiacCU(UKalMM OpraHUuueckux BeljecTB. HomeHk/aTypa
OpraHhuYeCKuX COeJMHEHWW (CcucTeMaThueckas)) W TpPUBHA/IbHbIE Ha3BaHUS
Ba)KHEUIIINX Mpe/ICTaBUTeNeN K/IaCCOB OPraHUYeCKUX BeIeCTB.

OKCrepyMeHTa/lbHble MeTOZbl W3yueHWs BeL[eCTB W MX IIpeBpallleHUN:
O3HaKOMJIeHHe C oOpa3ijaMHd OpraHWUeCKHWX BeIeCTB M MaTepHajlaMd Ha HX
OCHOBE, MO/IeTUPDOBaHMe MOJIeKYy/l OpraHWUeCKWX BeIecTB, HabmojeHue U
OMNMCaHWe AeMOHCTPALMOHHBIX OMBITOB IO MPEBPAIleHUI0 OPraHUYeCKUX BellecTB
TIpY HarpeBaHuy (Ti71aB/ieHUe, 00yrIMBaHNe Y TOPEHHe).

Yraesopopoanl

AJKaHBI: COCTaB W CTpOeHWe, TOMOJIOTMUYeCKWW psijl. MeTaH M 3TaH —
MpOCTelllie Tpe/ICTaBUTe/M alKaHOB: (U3UUeCKMe U XUMUYecKrhe CBOMCTBa
(peakuuu 3amellleHUs] U TOpEHMs), HaxOoXKJeHue B TMpUpoJie, TMOIyueHue W
TIpUMEeHeHHUe.

AJIKeHBI: COCTaB U CTPOEHHEe, TOMOJIOTUUeCKUH psAll. DTUEH U TIPONU/IeH —
MpoCTelillie Tpe/ICTaBUTe/M alKeHOB: (u3UUecKue U XUMUYecKrhe CBOMCTBa
(peakuuu TUAPUPOBAaHMS, Ta/JOTeHUPOBaHWsA, TUApATALUM, OKUCJIEHUS |
TO/IMMEepU3aLuK), MoJlydeHre U IpUMeHeHue.

Ankaguensl: OytagueH-1,3 u MeTwiOyTagueH-1,3: cTpoeHue, BayKHEHIIMe
XMMHUECKre CBOMCTBA (peakuus ronumepusanuu). [lomydyeHne CHUHTETHYECKOTO
KayuyKa U pe3uHbI.

ANKUHBI: cOCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psifi. AlleTH/eH
— TPOCTeUIMM TIpeJCTaBUTe/Nb aJKMHOB: COCTaB, CTpoeHUe, GU3NUeCcKue u
XMMUUECKVe CBOMCTBA (peakiluy TMAPUPOBaHUS, rajOreHUpOBaHus, TUApAaTaluy,
rOpeHusi), MoayuyeHre U IpUMeHeHMe.

Apenbl. beH3on: coctaB, cTpoeHMWe, (pU3NUeCKHe U XHMMUUECKHe CBOWCTBA
(peakuyy rajOreHUPOBaHUS U HUTPOBaHHWA), MOJIyyeHre U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MEXAY YIJIeBOAOPOAAMH, TPUHAJ/IEXAUMUA K
Pa3/IMYHbIM KJ1acCam.

[Ipypo/iHble WCTOUYHUKU YT/1€BOAOPOAOB. [IpUpOAHBIM Ta3 W TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxzaeHue. Criocobsl mepepaboTku HedTu:
TeperoHkKa, KPEeKWHr (TepMHUUYeCKuM, KaTaJIuTHYeCKu), nuposu3. [IpoayKrsl
nepepaboTky He()TH, UX TIPUMeHeHUe B MPOMBIIIEHHOCTH U B ObiTy. KameHHbIN
yroJib Y TIPOAYKTHI €ro rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTO/bl M3YUeHWsl BeIlleCTB W WX MpeBpallleHuM:
O3HaKOMJIeHHe C oOpa3ljaMu TUIacTMacC, KayuyKOB U Ppe3WHbl, KOJIEKI[UU
«Hedbtb» u  «¥Yromb», MOJenuMpoBaHHe  MOJIeKY/J  yIJIEBOAOPOAOB U
rajloreHONPOU3BO/IHbIX, TPOBe/leHre MPAaKTUUeCcKoW paboThl: MosiyueHre 3TUeHa
Y U3y4YeHHe ero CBOMCTB.

PacuétHbie 3agaum.

BbrunciieHusi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchbl, 00BEMa,
KO/IMYeCTBa MCXOJHOIO BeIleCTBa WM MPOJAYKTa peakluH 0 W3BeCTHbIM Macce,
00bEMY, KOJTMUECTBY OZJHOTO U3 UCXOJHBIX BeI[eCTB WU/ TIPOYKTOB PeaKIUHN).

Kucopojcoaepikainjyue opraHuuecKye coeJHHeHUs

[IpepencHble OQHOATOMHBIE COUPTHL. MeTaHONT UM STAaHOJ: CTPOEHHe,
dbu3Mueckue U XUMUUECKHMe CBOMCTBa (peakiid C aKTUBHBIMU MeTajljlaMu,
rajJioreHoOBOJOPO/iaMH, TOpeHue), TIpUMeHeHue. BoJopoiHble CBSI3U  MeXAy
MOJIEKY/IaMH1 CITUPTOB. [lelCTBMe MeTaHO/1a M 5TaHOJIa Ha OPraHu3M YeJiIOBeKa.

MHoroatomMHble  COUPTHL.  OJTWIEHIJIMKOJIb W IJIMLEPUH: CTPOEHHe,
du3Mueckue ¥ XUMHUUYECKUe CBOWCTBA (B3aUMO/IEUCTBHE CO II€JIOUHBIMU
MeTas/ulaM{, KauyeCTBeHHasl peakldsi Ha MHOIOaTOMHble CIUPTHI). [lercTBHe Ha
opraHusM yesoBeka. [IpruMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJI: CTpOeHWe MOJIeKy/bl, (U3NUYecKhe U XMMHUUYECKWe CBOWCTBaA.
TokcuuHOCTh (PeHosa. [IpriMeHeHne geHoia.

Anpperugpl U KemoHbl. DopManbleruz, —aleTtajblerusi:  CTPOeHHe,
¢du3nueckue U XMMUUeCKHe CBOMCTBA (peakiuM OKUCJIeHUsI U BOCCTaHOBJIEHUS,
KaueCcTBeHHbIe Peaklyu), MoJiyueHre U IPUMeHeHue.

OZHOOCHOBHBIE Tipefie/ibHble KapOOHOBbIe KUC/IOTbL. MypaBbuHasi U
YKCyCHasi KACJIOTBL: CTPOeHHe, (PU3nyecKkre W XMMHUYeCKre CBOMCTBA (CBOMCTBA,
o01mue /1 Kacca KUC/IOT, peakius 3TepudurKalyin), MoaydeHre U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUC/IOThI KakK TMpeACTaBUTETN BBICIIMX KapOOHOBBIX
KUC/IO0T. Mbi/ia KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOILIee JeiCTBUe.

CnoxHble 3pUpbl KakK MPOU3BOJHbIE KApOOHOBLIX KHC/IOT. ['uapomums3
C10XKHBIX 3¢UpoB. Kupsbl. 'uapoaus xupos. [IpruMeHeHue )XUPOB. brosiornueckas
POJIb JKAPOB.




YrneBoApl: COCTaB, KjiacCU(puUKauus  yrieBosoB  (MOHO-, [JU- U
rosicaxapusibl). ['/lF0K03a — MpOCTeMImii MOHOCaxapu/: 0COO@HHOCTH CTPOeHUSs
MOJIEKYJIbl, (U3UUEeCKMe W XMMHYeCKWe CBOMCTBa (B3aUMOJEWCTBHE C
rugpokcuznom menu(Il), okucieHne amMmmuauHbIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpOoXkKeHMe T/TIFOKO3bl), HaXO)XK/eHHe B TIPUpPOZe, TPUMeHeHue,
buonoruueckas posib. @otocuHTe3. PpyKTO3a KaK U30MEP ITFOKO3bI.

Kpaxman v nentosio3a Kak NMpupojHble nosvMepbl. CTpoeHue Kpaxmasa U
Le/uitoio3bl.  Pr3nueckMe W XMMHUUeCKHe CBOMCTBA Kpaxmana (TUApOo/us,
KaueCTBeHHas PeakLysi C HOZI0M).

OKCIepuMeHTa/lbHble MeTO/bl M3YUeHHs BelleCTB W WX [peBpalleHuM:
npoBeJieHUe, HabJto/ileHue W OlMCaHue [eMOHCTPALMOHHBIX OIBITOB: TOpeHue
CIIMPTOB, KauyeCTBEHHble peaklUU OJHOAaTOMHBIX CIMPTOB (OKWC/EHWe 3TaHOJIa
okcuzom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMO/IEMCTBUE TJIUL|EPHMHA C
ruapokcugom Meau(Il)), anpgernioB (oOKucIeHMe aMMUAUHbIM PacTBOPOM OKCH[a
cepebpa(l) u ruzapokcugom wmeau(Il), B3auMopecTBHe Kpaxmaia C HOZOM),
TIpOBe/IeHHe MPaKTUUeCKO paboThl: CBOMCTBA PAaCTBOpPA YKCYCHOM KUCJIOTHI.

PacuéTHbie 3agaum.

BbruncieHusi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchbl, 00BEMa,
KO/IMYeCTBa MCXOJHOTO BeIleCTBa W/IM MPOJAYKTa peakluu 0 W3BeCTHbIM Macce,
00bEMY, KOJTMUECTBY OZJHOTO U3 UCXOJHBIX BeI[eCTB WU/ TIPOIYKTOB PeaKIUHN).

A3oTCopeprKale OpraHu4ecKre CoeJMHeHUsI.

AMMUHOKHMC/IOTHI KaK am(OTepHble OpraHuveckue coefuHeHus. dusnueckue
M XMMUUeCKre CBOMCTBA aMHUHOKMC/IOT (Ha mpuMmepe TMiuMHa). buosoruyeckoe
3HaueHWe aMUHOKUCIIOT. [lenTuapbl.

be/lku Kak MpUPOAHBIE BBICOKOMOJIEKYJISIPHbIe coefuHeHus. [lepBuuHas,
BTOpHMYHasi W TpeTUYHasi CTPYKTypa OenkoB. XuMuyeckue CBOMCTBa OeJTKOB:
T'U/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha Oesku.

OKClepYMeHTa/IbHble MeTOZbl M3y4UeHHs BeL[eCTB W UX IIpeBpallleHuN:
HabJ/TI0/leHre U OTrCaHue 1eMOHCTPAI[MOHHBIX OIbITOB: ZieHaTypalys 0e/IKOB Tpu
HarpeBaHUM, LIBEeTHbIE peaKliy Oe/iKOB.

BbICOKOMOJIeKY/ISIpHbIE COe/JUHEeHUS]

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COeJIVUHEHUU: MOHOMep,
TO/IMMeEp, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepr3aliii, CPeJHss MOJIeKy/sipHast
Macca. OCHOBHbIE MeTOJbl CHUHTE3a BBICOKOMOJIEKY/ISIDHBIX COeQUHEeHUU —
MOJIMMepHr3aLysi U MOJMKOH/eH ALyl

OKClepyMeHTa/IbHble MeTOZbl W3y4UeHHs BeL[eCTB W UX IIpeBpallleHUN:
03HaKOMJIeHHe C oOpa3iiamMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB.

MexnpeaMeTHble CBA3U.



Peanm3atusi MeXXTipeMeTHBIX CBsI3eM TIPU U3yUeHHWH OpraHuuecKoi XUMHUH B
10 Kmacce ocyilecTBsieTCsl 4epe3 MCIO/b30BaHUE KakK OOIUMX ecTeCTBeHHO-
HAyUYHBIX TIOHATWUM, TaK W TIOHATUM, SIBJSIOIIUXCS CHCTEMHBIMU ISl OTAE/IbHBIX
TpeJIMeTOB eCTeCTBeHHO-HAayUHOr0 LIUKJIa.

OOb11re ecTeCTBeHHO-HayUHbIe TIOHATHUS: SIBJieHWe, HayYHbIMA (paKT, THUIIOTE3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KiaccuduKalys, MepuoJuIHOCThb, HabmoAeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/Ie/TMPOBaHHE.

du3vka: MaTepus, SHeprusi, Macca, aroM, 3JeKTPOH, MOJIeKyIIa,
JHepreTUYeCKUil ypOBeHb, BeI[eCTBO, Teno, OObEM, arperaTHoe COCTOsIHHE
BeIllecTBa, (hr3ruecKrie BeJTMUUHbI U eJUHULIbI X W3MepeHUsl.

buonorus: knetka, opraHu3M, Ouochepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTE3, OMONIOTMUECKW AaKTHBHBIe BellecTBa (0OenKuW, YI/IeBOJbI, JKUDHI,
(dhepMeHThI).

[eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0J/Ie3HbIE MCKOTaeMble, TOTLTUBO,
PeCypChl.

TexHO/IOTHS: THUII[EBbIe TPOAYKTHI, OCHOBBI DAallMOHA/JILHOTO TTUTAHMS,
MOIOIIIEe CPe/ICTBA, JIeKADCTBEeHHbIE M KOCMeTHYeCKHe TperiapaThl, MaTeprabl U3
WCKYCCTBEHHBIX U CHHTETUUeCKUX BOJIOKOH.

11 KITACC

OBIIIAA N HEOPTAHNYECKA{A XUMUA

‘Teopernueckue 0CHOBbI XUMHUH

XUMUYeCcKUd 3nemMeHT. ATom. SAapo aToma, H30TOMNBL. JI€KTPOHHAs
000/10uKa. JHEpreTUUyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
yyieMeHThl. OCOOEHHOCTH pacripefiesieHus1 37IeKTPOHOB TI0 OpOUTaisiM B aTOMax
3JIEMEHTOB TePBbIX UEThIPEX NMEPUO0B. DIeKTPOHHAs KOH(PUTypaL1si aTOMOB.

[Tepruoauueckuit 3akoH U [leproauyeckasi cicTeMa XMMUUECKHX 3/1eMEHTOB
. . MenpeneeBa. CBsi3b MepuOAMUYECKOT0 3aKOHa M [leprojyueckor CHUCTEMBI
xuMuueckux snemeHToB /I. VI. MeHzeneeBa C COBpeMEHHOM TeOpHeN CTPOEHHUs
aTOMOB. 3aKOHOMEDHOCTH HW3MEHEHUsI CBOWCTB XHWMUUECKUX 3JIEMEHTOB U
oOpa3yeMbIX WMU TIPOCTBIX U CJOKHBIX BEIIeCTB IO TPYyIIlaM W TIepHO/IaM.
3HaueHre MepuoAuYeCcKoro 3aKOHa B pa3sBUTUM HaYKWU.

CtpoeHve BellecTBa. XUMHUeCKass CBA3b. BHUABI XUMWYECKOW CBSI3U
(KoBasieHTHasi HemoJisipHasi M MOJsIpHasi, UOHHAasi, MeTasuiiueckas). MexaHU3Mbl
oOpa3oBaHMWs KOBaJleHTHOM XWUMHUYeCKOW CBsi3M (0OOMeHHBIM U [JOHOPHO-
aKLenrTopHbiii). BopopogHas cBs3b. BaneHTHOCTb. OJ/IEKTPOOTPHULIATEBHOCTb.
CrerneHb OKUC/IeHYs. VIOHBI: KATUOHBI Y aHUOHBI.



BemectBa MOJIEKYJIIDHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHUs.  3aKOH
TIOCTOSTHCTBA COCTAaBa BelleCTBa. UMbl KPUCTA/UVIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeLLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

[ToHsATHe O [ucriepCHbIX cucTeMaxX. VICTUHHBIE M KOJIJIOUJHbIE PacTBOPHI.
MaccoBast o/ BeljeCcTBa B pacTBOpe.

Knaccudukaiiys HeopraHuveCcKux COoeJMHEeHUH. Howmenkatypa
HeOpraHWYeCcKUX BelllecTB. ['eHeTMUecKass CBs3b HeEOPraHWYeCKUX BeIleCTB,
TIPUHA/|IeXKalUX K pPa3/IMuHbIM K/lacCaMm.

Xumuueckass — peakiusi.  Kraccudukanuys — XMMUUeCKUX — peakliu B
HEeOPraHu4eCckKOM M OpPraHhuYeCKOM XWMHM. 3aKOH COXPaHeHUs MacChl BeLeCTB,
3aKOH COXPpaHeHUs1 Y TIpeBpalljeHUs] SHEPTrUU MPpU XUMUUEeCKHUX PeakLUsX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT pa3lnyHbIX (GakTopoB. OOpaTUMBbIe
peakiuu. XuUMHUeCKOe paBHOBecre. PaKTOpbl, BAUSIOLIME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipuniun Jle IlaTesibe.

OnekTponuTrhyeckas auccoruanus. CunbHble U cyiabble 3nekTponuthl. Cpeja
BO/IHBIX PACTBOPOB BeLeCTB: KUCJIasi, HeWTpasbHasl, L{e/I0UHasl.

OKuCIUTEeTBHO-BOCCTaHOBUTE/IbHBIE PeaKIUU.

OKCIepuMeHTa/IbHble MeTO/bl M3YUeHHs BelleCTB W WX [peBpalleHuM:
neMoHcTpatus Tabsuiy «[leproanueckass cucreMa XUMUUeCKUX 3jieMeHTOB []. .
MeH/jesieeBa», H3yueHUe MoOfeell KPUCTA/UIMUeCKUX DeIIETOK, HabmojeHue u
OTMCaHue JIeMOHCTPALIMOHHBIX 1 JJaOOPAaTOPHBIX OIBLITOB (pa3/ioykKeHue TIepOKCHa
BOZ0PO/ia B MPUCYTCTBUU KaTajan3aTopa, Omnpeie/ieHre Cpe/ibl pAaCTBOPOB BeLeCTB
C TIOMOLIbI0 YHHBEpCaJbHOIO WH/JAWKATOpa, peaklUd HOHHOTro obmeHa),
TIpOBe/ieHHe TIPaKTUUeCKoi paboThl «BiusiHue pa3nMuHbIX (aKTOPOB Ha CKOPOCTh
XMMUWYECKOU peaKkiin».

PacuéTHble 3agaum.

PacuéTel 1O ypaBHEHMSIM XUMHUUYECKMX peakiuid, B TOM UHC/Ie
TEPMOXUMHYECKHWEe DPacyéTbl, pacyéTbl C MCIOJIb30BaHUEM IOHATHUS «MacCoBast
[IOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. Tlonoxkenne Hemeta/sioB B [lepuofuueckord cucTeMe
xuMu4yeckux 3remeHToB [|. . MeHjeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
du3nuecKkre CBOWMCTBA HeMeTas/uioB. AJUIOTPOMNUS HeMeTa//IoB (Ha IipuMmepe
KUC/I0pO/ia, cephbl, dhocdopa U yriepoa).

XyWMUYecKre CBOMCTBa Ba)KHEWIIIMX HeMeTasuioB (TajJioreHOB, Cepbl, a30Ta,
dochopa, yrimepogja U KpeMHMs)) U MX  COeAUHEHUW  (OKCH/[OB,
KUCJIOPOACOep KalluX KUC/IOT, BOLOPOAHBIX COeJUHEHUN ).

[IprimeHeHWe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJJUHEHUM.



MeTtannel. Ilonoxxenve metauioB B [leppogrueckon CUCTeMe XUMUYECKUX
snemeHTOB [I. Y. MeHzeneeBa. OcoOeHHOCTH CTPOEHHS 3/IEKTPOHHBIX 000/I0UeK
aToMOB MeTasioB. O61mMe (usnueckue cBoiicTBa MeTas/uioB. CriiaBbl MeTalIOB.
DeKTPOXUMHUUECKUH Psif] HaTllpSUKeHUU MeTaJlyioB.

XUMHUeCKre CBOMCTBA BaKHEUIIIMX MeTas/yIoB (HaTpuM, Ka/iui, KajbLWM,
MarHui, aJllOMUHUMN, LIUHK, XpPOM, »Kesie30, Me/lb) U UX COeIMHeHUH.

OOb1ue crocobbl TosyueHusi MeTayioB. [IprMeHeHUe MeTalioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/IbHble MeTOJbl M3YUeHHs BelleCTB W HX M[peBpalleHuM:
M3ydyeHue KOJleKUuu «MeTaibl U CIyiaBbl», 00pa3lj0OB HeMeTaslJIOB, pellleHre
JKCIIepUMeHTabHBIX 3a/lau, HaOmro/ileHWe W OIMCaH{he [IeMOHCTPAIJUOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMOZEMCTBUE THIPOKCH/A aIOMHHUS C PacTBOPaMU
KUCJIOT U 1[e/I0Ueid, KaueCTBeHHbIe PeaKl[Md Ha KaTUOHbI MeTaslJIOB).

PacuéTHble 3agaum.

PacuéThl Macchl BellleCcTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHUUECTBY
BelllecTBa, Macce Wik 00bEMY OFHOTO W3 y4YaCTBYIOIIMX B PeaKI[UM BEIeCTB,
pacuéTel Macchl (00bEMa, KOJTMUEeCTBA BelljeCTBa) TIPOAYKTOB PeaKlUu, ec/id OJHO
13 BeLeCTB UMeeT TIPUMeCH.

XUMUS U )KU3Hb

Posib xumuM B obecrieueHHH SKOJIOTMUECKOM, SHEePreTHYecKod U THIIeBOU
6e301acHOCTH, PA3BUTHH MeAWLIMHBL. [IOHSATHE O HAyuHBIX MeTOZaX IT03HaHUS
BelLleCTB M XUMUYECKUX PeaKL1u.

[MpenctaBnenuss 06 OOIMX HayYHbIX T[PUHIUIAX  [POMBIILIEHHOTO
TO/TyUeHUs Ba)KHEUILINX BellleCTB.

UenoBeK B MHUpe BeLIeCTB M MaTepuasioB: BaKHEWILWe CTPOUTE/bHBIE
Marepuasbl, KOHCTPYKLMOHHbIE MaTepuaiabl, KpacKy, CTeKJIO, KepaMHKa,
MaTtepuasbl [/s1 3/IeKTPOHUKH, HaHOMaTepHuasbl, OpraHiueckue U MUHepaJibHbIe
yaobpeHus.

XvMHUSI U 3[I0POBbe UeJIOBEKAa: MpaBW/la HWCMOJb30BaHUS JI€KapCTBEHHBIX
TiperapaToB, IpaBuia 6e30MacHOr0 MCIO/Ib30BaHUs TIperapaToB ObITOBOM XWUMUH
B [TOBCEJHEBHOM JKU3HHU.

MeripegMeTHbIE CBSI3U.

Peanmu3arsi  MeXXIpeMETHBIX  CBsi3ell MpU  uU3yueHWM 0OIelt u
HeopraHnveckor XMMHUM B 11 Kjlacce OCYILeCTB/SIETCSI Uyepe3 MCI0/b30BaHUe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHSTWM, TaK U TIOHATHM, SIBJSIOI[AXCS
CUCTEeMHBIMHU /151 OTJe/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUHOT' O LIUK/Ia.

OOb1ie ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIN (DaKT, TUIIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KjaaccuduKalusi, T[epruoJUuYHOCTb, Hab/oAeHue,
9KCIIEPUMEHT, MO/IeJIMPOBaHUe, U3MepeHUe, siBJIeHUe.



dusrkKa: MaTepusi, SHePrusi, Macca, aToM, 3/IeKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeleCTBO, TeJlo,
00BbEM, arperaTHoe COCTOSIHME BeIlecTBa, (pu3nueckrde BeMUMHbI U eIUHULIBI UX
V3MepeHusi, CKOPOCTb.

Buosiorusi: K/ieTkKa, OpraHW3M, 3KocucTeMa, Ouocdepa, Makpo- U
MUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

['eorpacusi: MuHepasbl, TOPHbIE TIOPO/IbI, MOIE€3HbIE UCKOIaeMble, TOTIUBO,
pecypchl.

TexHoOrHsA: XUMUUeCKasi MPOMBbILLIEHHOCTb, MeTa/Typrusi, MPOU3BO/JCTBO
CTPOUTE/IbHBIX MaTepuasioB, CelbCKOXO3SIMCTBEHHOE TIPOM3BO/ICTBO, TUILeBast
TIPOMBIIILJIEHHOCTb,  (DapMaljeBThuUecKasi  IPOMBIILIEHHOCTb,  ITPOU3BO/ICTBO
KOCMETUYEeCKUX TpernapaToB, MPOM3BOACTBO KOHCTPYKL[MOHHBIX MaTepUasioB,
3/IeKTPOHHAs TIPOMBIIIEHHOCTb, HAHOTEXHOJIOTUHU.



I[INTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUN
HA BA3OBOM YPOBHE CPENHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0OyuarolUMHUCS TIporpaMM cpefiHero o0Iero oOpa3oBaHUs (JIMUYHOCTHBIM,
MeTarnpeJMeTHbIM W NpeAMeTHbIM). HayuHO-MeToguueckol OCHOBOW /ISl
pa3paboTKK TIaHWPYEeMbIX pe3y/bTaTOB OCBOEHHUs MPOTpamMM CpejHero oobiiero
oOpa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TIOJXO/I.

B cooTBeTCTBUM C CHUCTEMHO-[esiTeTbHOCTHBIM TMOAXOJAOM B CTPYKTYype
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUsI TIpeiMeTa «XHMHUS» Ha YDPOBHE CpeJIHero
ob11iero 0b6pa3oBaHUs BbIZle/IeHbI C/IeAYIOIINe COCTaB/ISIOIINE:

OCO3HaHHEe OO0YyUaroIUMHUCI POCCUMCKONW TPaXkKJaHCKOW HAEHTUYHOCTH —
rOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/ie/IeHHI0;

Ha/JIMuMe MOTHBAaLMU K 00yUeHHIo;

Lje/ieHaripaB/ieHHOe pa3BUTUe BHYTPEHHUX yOeXleHWM TMUHOCTU Ha OCHOBe
K/TIOUEBBIX [JeHHOCTEM W NCTOPUUECKUX TPAAUIMi 6a30BO HayKW XUMUM;

TOTOBHOCTb U CIIOCOOHOCTb OOYYarLUXCs PYKOBOJACTBOBATbCS B CBOeH
JesiTe/TbHOCTU 1[€HHOCTHO-CMBIC/IOBBIMUA YCTAaHOBKaMH, MPUCYIIUMU LieJIOCTHOU
CUCTeMe XMMHUeCcKoro obpa3oBaHus;

Ha/In4yrie TIPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYPbI U CTIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTh >KU3HEHHbIe T1JIaHbI.

JIMYHOCTHBIE pe3y/ibTaTbl OCBOEHHUs TMpeAaMeTa «XUMHS» [IOCTUTAIOTCS B
eUHCTBe yueOHOW W BOCIHTaTeNbHOW JesiTeTbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 11€HHOCTSIMU
1 HjeajaMd POCCHUHCKOr0 TPa’KJaHCKOro oOIIecTBa, NMPUHSTBIMA B OOIIeCTBe
HOpMaMW ¥  TpaBWJaMM  TIOBeJleHUs,  CIOCOOCTBYIOIIMMH  TpolieccaM
CaMOTIO3HAaHMS, CaMOpa3BUTHsS U HPABCTBEHHOTO CTAaHOBJEHUS JIMUHOCTH
00yuaroIuXCsl.

JINYHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHUsI» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITA T103HABATE/JbHOM M TIPAKTUYECKOW [esTe/IbHOCTH
o0OyyaroIuxcs 1o peajv3aluy MPUHATLIX B 0011leCTBe 1IeHHOCTel, B TOM UHC/e B
YacTu:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOUX KOHCTUTYL[MOHHBIX MpPaB U 00s13aHHOCTeH,
yBa)KeHUSI K 3aKOHY U IPaBOIOPSIIKY;

Tpe/iCTaB/ieHUs O COLMA/IbHBIX HOpMax U TpaBWIaXx MeX/JIUUHOCTHBIX
OTHOIIIEHU B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [esTeTbHOCTH TIpH CO3[AHUU
yueOHBIX MPOEKTOB, pellleHWH YueOHBbIX U TI03HABaTe/bHBIX 3a7iau, BBIMOTHEHU!
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTWKY U
apryMeHThI [PYTUX TIPU aHa/In3e pa3/inuHbIX BUIOB yueOHOU esTeTlbHOCTH;

2) IaTPHOTHUYECKOTO BOCIIMTAHMA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUUYECKOMY UM HayuyHOMY Hac/eAuro
OTeUeCTBeHHON XUMUHU;

yBa)KeHHsI K TIpPOLecCy TBOpuecTBa B 007aCTU TeOPUM M TPAKTHUYECKOTO
TIpUMeHeHHsI XMMHH, OCO3HAHUsI TOTO, UTO JOCTH)KEHWsS HayKu eCTb pe3ysbTar
JUIATeNbHBIX ~ HAO/MO/eHNH, KpPOIOT/IMBBIX  SKCIIEPUMEHTA/bHBIX  ITOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U ITPAKTHKOB,

WHTepeca W TI03HaBaTeIbHBIX MOTHMBOB B TIOJyUEHUH W IIOC/TIEQYIOIIEM
aHa/iM3e UHQOPMAIUM O TepeioBbIX JOCTW)KEHHUSIX COBPEMEHHOW OTeueCTBeHHOMN
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[iH, CB3aHHbIE C XUMUYECKUMU SIBJIEHUSIMU,
Y TIPUHMMATh OCO3HAHHBIE DPEIeHHs, OPUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OI|eHWBaTh CBOE TIOBe/leHHWe U TIOCTYIKH CBOMX TOBapwileid C
TO3UIMM HPaBCTBEHHBIX M TPAaBOBBIX HOPM M OCO3HaHWE TIOCAEeACTBUNA 3TUX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KY/IHTYPHI 3/[0POBbSI:

TMOHMMAaHHUsI 1IeHHOCTeH 370poBoro u 0Oe3ormacHOro oOpa3za >KHM3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEeHUs K COOCTBeHHOMY (pU3nuecKkoMy u
TICUXWUYECKOMY 3/10POBbIO;

cobmoieHys TIpaBWl  Oe30racHOro oOpallieHuss C BellecTBaMd B OBITY,
TOBCeJHeBHOM JKU3HU U B TPYZOBOM JeATebHOCTY;

MOHUMAaHWs L[eHHOCTA TIPaBWI WHAWBUAYAJbHOTO W  KOJUIEKTUBHOTO
6e30macHOr0 MOBe/IeHUsI B CUTYalLUsIX, YTPOKAIOIIUX 3/[OPOBbIO U KU3HU JTIOZIeH;

OCO3HAHUS TIOC/IeACTBUM W HENPUATHS BPEAHBbIX TPUBBIUEK (YIIOTpeO/IeHus
aJIKOT0J15, HADKOTUKOB, KYPeHHUS]);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTHBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/ie/10BaTeIbCKOM
NesTe/IbHOCTH,  OOII[eCTBEHHO — TI0JIe3HOM, TBOPUECKOM W [JPyrMX BHJAX
JesITe/IbHOCTY;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pelleHWH TIPaKTUUeCKUx 3ajad
CoLMa/IbHOM HarpaB/IeHHOCTU (B paMKax CBOEro K/acca, IIKOJIbI);



WHTepeca K TPaKTUUeCKOMY HM3y4eHHIO MpodeccHii pa3TMuHOTO pojia, B TOM
YKc/ie Ha OCHOBe MPUMeHeHUs MpeIMeTHBIX 3HaHUM T10 XUMUH;

YBa)KeHUsI K TPYAY, JTIOASIM TPY/ia ¥ pe3ybTaTaM TPYA0BOU eATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHAWBHYa/JIbHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieidi Tmpodeccud ¥ peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XWMHHU, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/ieco0bpa3HOTr0 OTHOIIEHWS] K TIPUpOjie, KaK WCTOUHHUKY
CyILI[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHUsI TJI00a/IbHOTO XapakTepa 3KOJIOTUYeCKUX IIpo0/eM, BIUSHUS
5KOHOMUYECKUX TMPOLeCCOB Ha COCTOSIHME NPUPOJHON 1 COLMabHOW Cpejibl;

OCO3HaHUSI HeOOXOAWMOCTH UCTIOb30BaHUS [IOCTIDKEHUM XUMHM IS
pelilieHus1 BOTIPOCOB PALIMOHALHOTO TIPUPO/I0TIOh30BaHMUS;

AKTUBHOTO HeTpUATUS [IeUCTBUM, TIPUHOCSIIUMX BpeJ  OKpy»Katollleu
TIPUPOTHOM CpeZie, YMEHHs TIPOTHO3HMPOBATh HeOJ/IarorpusiTHbIe SKOJIOTUUeCKHe
TI0C/IeICTBYS TTpeATNIPUHUMAaEMbIX 1eHCTBUI U MpeAoTBpaIllaTh UX;

Ha/IMYMsi pa3BUTOTO 3KOJIOTMUECKOTr0 MbIIIIeHHs, SKOJOTHYeCKON KyJ/IbTYphbI,
OTbITA JesiTeNTlbHOCTU 9K0JIOTHUECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TIO3HABAaTe/bHOW, KOMMYHHUKATUBHOW W COLIMATBHOU
TIPAKTHKe, CIOCOOHOCTH U YMEHHs AaKTUBHO TIPOTUBOCTOSITH  W/I€0JIOTUN
xemodobuu;

7) EHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU 1 00II[eCTBeHHOMN TPaKTUKWY;

MOHUMaHUs CrieuUKU XMMHUW KaK HayKl, OCO3HaHUs e€é pojiid B
dbopMHUpOBaHMY PpalMOHANTBHOTO HAyYHOT'O MbIIIJIEHUS, CO3/JaHUX 1]eJI0CTHOTO
Tpe/icTaB/eHuss 00 OKpY’KarollleM MHpe Kak O eIMHCTBe TPUPOJbI U UesioBeKa, B
TO03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd IpobsieM COXpaHeHHs
TIPUPO/THOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0C000W  3HAUMMOCTA XHMWUU JIJII  COBPEMEHHOM
I[UBUANM3AI[UM: B €€ TyMaHUCTMUECKOW HampaB/JeHHOCTH W Ba)XHOW PO B
CO37IaHWM HOBOI 0a3bl MaTepHaIbHOM KYJILTYPHI, pellleHHH I/100aJbHbIX TTpobiem
YCTOWUMBOIO Pa3BUTUS Ue/IOBEYECTBA — ChIPbEBOW, SHEPreTUUeCKOH, MUILEBOU U
9KOJIOTMUeCcKOM 0e30MacHOCTH, B Pa3BUTUM MeJULIMHBI, 0OecrieueHUu YCJI0BUH
YCHEIIHOTO Tpy/la M SKOJOTMYecKd KOMMOPTHOM >KU3HU KaXKJOro uJieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMaHUSI CYIIHOCTM MeTO/I0B
T03HAHMS, WCITO/Ib3YEeMbIX B €CTEeCTBEHHBIX HAayKaX, CIIOCOOHOCTHM HCIT0/Ib30BaTh



To/yuyaeMble 3HaHUs [Jis aHa/iu3a U 00BsICHEeHUS sSIBJIEHH OKPY>KaloIllero Mupa u
TIPOMCXOASIINX B HEM W3MeHeHH, yMeHuUs [leflaTb 000CHOBaHHbBIe 3aK/TFOUEHHs Ha
OCHOBe HayuHbIX (DakKTOB U MMEIOI[UXCS JIJaHHBIX C 1IeJIbI0  TIO/TyYeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CAaMOCTOSITe/THHO UCIIO/Ib30BaTh XUMHUYECKHe 3HaHUS IS
peliieHusi Ipo6JieM B peanbHbIX )KU3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HaHUI0 U UCC/IeloBaTeIbCKOU J1esiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HempephiBHOMY  0Opa3oBaHWIO U
camMo00Opa30oBaHUIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAaHUM 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTSM TpyZia B pa3/MuHbIX cepax mpodeccroHalbHON
NesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertaripeMeTHbIe pe3y/IbTaThl OCBOEHMs yueOHOro rpeameTa «XHUMHUs» Ha
ypOBHe cpefiHero o0iijero 06pa3oBaHus BK/IFOUAOT:

3HauMMble  Aa9  (OPMHPOBAaHMS ~ MHPOBO33PEHHsT  00Y4YaroIUXCs
MeXXIUCITUTUIMHAPHbIE (MeXXITpeAMeTHbIe) 00llleHayuHble TIOHSTHS, OTpakarolre
1[e/IOCTHOCTb HAay4YHOM KapTHHbI MHpa U CIeLU(IUKY METOZAOB T03HaHMS,
WCIIO/b3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPIHsl, sB/IEHHE,
TIPOLIeCC, CUCTeMa, HayuHbli (DaKT, IIPUHIIUII, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, MCC/ieloBaHKe, Hab/IroieHre, U3MepeHre, SKCIIEPUMEHT U [IpyTrue);

YHUBEpCa/ibHbIe yueOHble [eHCcTBHs (MO3HABaTeIbHbIe, KOMMYHUKATHBHBIE,

PeryJiiTUBHEIE), obecmieunBaroIIe dhopMrpoBaHue (byHKIMOHATbHON
I'PaMOTHOCTH U COLIMA/IbHOW KOMIIETEHI[UM 00YJato[uXCs;
CTIOCOOHOCTD o0y4JaroImxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXICIUTITMHApHBbIe, MUPOBO33pEeHUeCKHe 3HAHWS W YHUBepca/bHble yueOHbIe
JIeCTBUS B IMO3HABATe/IbHOM M COLIMA/IbHOM TIPaKTHKe.

MertarnpeMeTHble pe3yabTaTbl OTpaXkalOT OBJlaJieHhe YHHBepCa/JlbHbIMU
y4eOHbBIMH  TIO3HaBaTe/lbHbIMM, KOMMYHUKAaTUBHBIMH UM  PeryJsTUBHBIMU
JIeCTBUSIMU.

OB/ajeHue YHHBepCaJTbHBIMH y4eOHBIMHU NMo3HaBaTe/ILHBIMH
AeUCTBUAMU:

1) 6a3oBbIe JIOrHYECKHe JefCTBHS:

camMoCTosSITe/IbHO  (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
BCeCTOpPOHHE eé pacCMaTpuUBaTh,

omnpefiesiATh 1lieJid JesiTeTbHOCTH, 3ajJaBasl apaMeTpbl W KPUTEPUH MX
JIOCTHYKEHHsI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTHU C NOCTaB/IeHHBIMU 1[e/ISIMU;

WCIIO/Tb30BaTh TIPU OCBOEHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKW MOHSTUM W YCTaHABIMBAaTh WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOII[HE TIOHATHS J/1s1 00BSICHEHUST OTAe/NbHBIX (haKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHWS W KPUTEpPUM /i1 KlIacCU(PUKALMA BeIecTB |
XUMUYECKUX peaki[ui;

yCTaHaB/UBaTh TPUYMHHO-C/I[CTBEHHbIE CBSI3M MeEX1y H3yuyaeMbIMU
sSIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKiaeHusi (UHJyKTHBHbIe, [l@IYKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATH 3aKOHOMEPHOCTHM W TIPOTHMBOPEUMs] B pacCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMYJIMPOBaTh BLIBO/IbI U 3aK/IFOUEHHS;

TIPUMEHSITh B MPOLIECCe TI03HAHUS, UCTIO/Ib3yeMble B XUMUM CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/H, TPe0Opa30BbIBaTh MO/Ie/IbHbIE TIPe/ICTaB/IeHUS — XUMUUeCKUI
3HaK (CMMBOJI) 3/IeMeHTa, XuMuUueckas (opMysa, ypaBHeHHe XWMUUeCKOU
peakiuy — TIPU pellleHuW y4eOHBIX TI03HABaTebHBIX W TMPaKTUUeCKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOZeJ/IbHbIe TIPe/ICTaB/IeHHUs [J1s1 BbISIBJIEHUS] XapaKTepPHbIX
TIPU3HAKOB M3yYaeMbIX BeII|eCTB U XUMUUeCKUX peaKIIUi.

2) 0a3oBbBIe UCC/IE0BATE/ILCKHE IeHCTBHUSA:

BJIaZileTh OCHOBaMM METO/IOB HayUHOI'O TO3HaHUsl BeleCTB U XUMHUUYECKUX
peakLuu;

dbopMyIMpoBaTh Lie/IM U 3a/lauk UCC/Ie[J0BaHMsI, MCI0/Ib30BaTh MOCTaB/I€HHbIE
U CaMOCTOsITeTbHO C(OopMy/MpOBaHHbIE BOIPOCHl B KauecTBe WHCTPyMeHTa
MO3HAaHWS U OCHOBBI JijiS (POPMUPOBAHUSI TUIIOTE3bl M0 TMPOBEPKe MPaBUIbHOCTU
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/IaZieTh HaBbIKAMH CAMOCTOSITe/IbHOTO TIJIAaHMPOBaHUSI M TIPOBeZIeHUs
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBATh YMeHHs Hab/roZaTh 3a XOZOM
rpoliecca, CaMOCTOSITeIbHO TIPOTHO3UPOBaTh €ro pe3ysbTaT, (OpMyJIUpPOBaTh
0000111eHUs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie0BaHuS,
COCTaB/ISAITh 000CHOBAHHBIN OTUET O MPO/ielaHHOM paboTe;

nproOpeTaTh OIBIT YYEHUUYECKOW WCCIe/IoBaTeNIbCKOM W TIPOEKTHOM
JesiTe/IbHOCTH, TIPOSIB/IATE CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETbHOMY
MOMCKY METO/IOB peLIeHUs] TpaKTUYeCKUX 3a/lau, TIPUMEHEHUIO0 pa3/IMuHbIX
MeTO/IOB ITO3HAHMSI.

3) pabora c uadopmanueii:

ODUEHTHPOBAaTbCSI B Pa3/IMUHbIX HWCTOUHMWKAX UWHMopMmaluu (HayuHO-
TOMyJIsIpHasi JiUTepaTypa XWUMHUUeCKOTO COZlep>KaHusl, CIIpaBOuHble mocobus,
pecypcel VIHTepHeTa), aHaIM3MpOBaTh MH(OPMALMIO pa3/IMuHbIX BUAOB U (OpM
Tipe/iCTaBJ/IeHUs], KPUTHUUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



dbopMyMpoBaTh 3ampoChkl U TIPUMEHSITh Pa3/IMUHble METO/bl MPU TOUCKe U
orbope wHbOpManMK, HeoOXOAWMOW [/ BBITOJHEHWS Y4YeOHBIX  3ajau
oIpe/ie/IeHHOI' O THUIIa;

nprobpeTaTh OMBIT KCIOJB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTHManbHy0  (OpMy  TIpeACcTaB/ieHHs
nHbopMaluu (cxembl, rpadvKy, AUarpaMmbl, TaOIULIbI, PUCYHKH U IPYTUE);

WCITIO/Mb30BaTh HAyYHbIM s3bIK B KauecTBe CpejCcTBa Ipu paboTe ¢
XUMUYEeCKOr uH(doOpMaleii: TIpUMEHSITb MeXXIpeAMeTHble ((dusuueckve U
MaTeMaThueCKre) 3HaKd U CUMBOJIbI, (hOpMYyJibl, a0OpeBUaTypbl, HOMEHK/IATYpY;

WCTO/b30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKWE Cpe/CTBa
HarJIsiiHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aJjaBaTh BOIPOCHI MO CYIIECTBY 00Cy>K/jaeMOoi TeMbl B XOZie Juasora u/vumm
JUCKYCCUM,  BbICKa3biBaTh  WjieM, (GOpMYyJMpoBaTb CBOU  TPeAJIO’KeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TIPe/IJIOKEHHOM 3a/iauy;

BLICTYMATh C TMpe3eHTal[Mell pe3y/bTaTOB I103HaBaTeJbHOW JesiTeJIbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITE/TbHO WX COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJTHEHUN
XUMHUUECKOTO SKCTeprMeHTa, MpaKTHyecKol paboThl M0 MCCIel0BaHUI0 CBOWMCTB
M3yuaeMbIX Bell[eCTB, peaan3alui yueOHOTo npoekTa U (OpMyIUPOBATh BLIBO/bI
10 pe3yJ/ibTaTaM TPOBeAEHHbIX WCC/Ae[0BaHUM IMyTEM COIJIaCOBaHUS TIO3ULIMNA B
xo/ie 06CcyXIeHusI 1 00MeHa MHEeHUSIMH.

OBJlaieHHe YHUBepPCa/IbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITe/IbHO IIJIAHUPOBAaThb M OCYLLECTBJIATb CBOK) I[103HABATE/bHYIO
JesiTeNIbHOCTb, OTpefiesisis e€ Lieid M 3aJaud, KOHTPOJMPOBaTh U TI0 Mepe
He0OXOIMMOCTA KOPPeKTHPOBaTh IIpe/jiaraeMblid  alrOPUTM JEeNCTBUN TIpU
BBIMIOJTHEHUU y4yeOHBIX U UCC/Ie[oBaTe/NbCKUX 3ajad, BblOMpaTh Haubosee
3¢ dexTrBHbIM CMOCO0 WX pelleHUs C YYETOM T[IOJIyUeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLLECTB/ISITh CAMOKOHTPOJIb CBOEH [leATeJTbHOCTU Ha OCHOBE CcamMOaHasu3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/nbTaTbl OCBOeHUsI Kypca «OpraHuyeckas XUMHUs»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb  TIpeJICTaB/IeHUM O XHWMHUUYECKOHW  COCTaBJSIOLLeN
eCTeCTBeHHO-HAayYHOW KapTHUHbI MHpPA, pPOMU XWMUU B TI03HAaHUU SIBJIEHUN



NpupoAbl, B (OPMUPOBAHUMU MBILUIEHUS U  KYJbTypbl JINYHOCTH, €&
($YHKLIMOHATBHON TPaMOTHOCTH, He00XO0AUMOM [i/1s pellieHUs TPaKTUUeCcKuX 3a/jau
M 9KOJIOTMUYeCKM 0OOCHOBAHHOT'O OTHOLLIEHUSI K CBOEMY 3/10POBbI0 W MPHPOJHOM
cpege;

B/a/leHMe  CUCTeMOM  XMMMUeCKUX  3HaHWM, KOTOpasi  BKJ/IOYaeT:
OCHOBOMO/IArarlie TMOHATHUA (XUMHUeCKUW 3/eMeHT, aroM, >JIeKTPOHHas
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IEKTPOOTPULIaTe/IbHOCTh, XUMUUecKast
CBS3b, CTPYKTypHas (opmysia (pa3BépHyTas M COKpaléHHasi), MOJIb, MOJISIpHAs
Macca, MOJIIpHbIi 00BEM, Yr/iepoAHbIii CKeseT, (yHKILMOHANbHAas TpPYIIMa,
paJiviKas, M30MepHusi, U30Mepbl, TOMOJIOTUUECKUI Psifl, TOMOJIOTH, YIJIeBOZOPOJH,
KUCJIOPOJ, U a30Tco/epyKalliye COeAUHEHUs, MOHOMED, I0JIMMep, CTPYKTypHOe
3BEHO, BBICOKOMOJIEKYJISIPHbIE COeJUHEHNsI); TEOPUU U 3aKOHBI (TeOpUsi CTPOEHUS
opraHuueckux BewjectB A. M. ByTnepoBa, 3aKOH COXpaHEHHMs] MacChl BellleCTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW $SI3bIK XMMHWM; MHDPOBO33peHYeCKHe 3HaHWf,
JieXalllie B OCHOBe TIIOHMMaHUsl TPUYMHHOCTA W CUCTEMHOCTHM XWUMHUYECKHX
SIBJIEHUW, (DAKTOJIOTUUECKHEe CBeJeHUsI O CBOMCTBax, COCTaBe, MOJYyUYeHUU U
6e30macHOM HCMOb30BAHWN Ba)KHEMIIIMX OpraHUuUecKuX BellecTB B ObITy U
NIPaKTUUeCKOM JleATe/IbHOCTHU Ye/I0BeKa;

c(OpMUPOBAaHHOCTb YMEHWW BBISIBJISAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaTb MX B3aMMOCBS3b, UCIO/b30BaTh COOTBETCTBYIOLME TOHATUS MPU
OIKCaHUU COCTaBa, CTPOEHUS U NpeBpalleHU OpraHu4eCKUX COeJMHeHU;

c()OpMUPOBAHHOCTb YMEHWM HCIOJIb30BaTh XMMHUYECKYH0 CHMBOJIMKY JJIst
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEDHYTOM, COKpAILEHHON)
(GopMyn1 OpraHMYeCcKMx BeLleCTB W ypaBHEHUMM XUMHYECKUX peakLuM,
M3roTaB/MBaTh MO/ MOJIEKYJl OpPraHMYeCKUX BeLecTB /i1 WUIIOCTPaLUu UX
XUMHUUYECKOI'0 ¥ IPOCTPaHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTb YMEHWM YCTaHaB/IMBaTh MNPUHAIEXHOCTb H3yYEeHHBIX
OpraHMYeCcKMX BelecTB M0 WX COCTaBy M CTPOEHUI0 K OIpefeéHHOMY
KJIacCy/Tpymme coefiiHeHu (yrjaeBOJOpPOAbI, KWUCIOPOJ U as3oTcojeprKallue
COeJJMHEeHUs], BBICOKOMOJIEKY/ISIDHblE COeIMHeHUs), [aBaTb UM Ha3BaHUS I10
cuctematnuyeckord HomeHkatype (IUPAC), a Takke TpHUBOJUTb TPUBHAJIbHbIE
Ha3BaHMUSl OTJe/IbHbIX OpPraHUYeCKUX BeLeCTB (3TWIeH, MPOMNWIEH, alleTUJIeH,
STUJIEHTJIMKOJIb, TJIMLEPUH, (eHos, (opMasabern/, aleTanblerusi, MypaBbUHas
KHCJI0Ta, YKCYCHasl KUCJI0Ta, OJIEMHOBAst KUC/I0Ta, CTeapuHOBAasi KUC/I0Ta, IJIF0K03a,
(dbpyKTO3a, KpaxmaJi, LieJI/1t0/103a, TJIULWH);

Cc(OPMUPOBAaHHOCTb YMEHUs OlpeJensaTb BHAbl XUMHUYECKOU CBSI3U B
OpraHUYecKrX COeJIMHeHHUsIX (OAUHApHbIEe U KpaTHbIE);



chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSTb TIOJIO)KEHUSI TEeOpUU CTPOEHUS
opraHndeckux BeilectB A. M. byTtnepoBa A 06bsCHeHNs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHeHUs1 MaCChl BEILleCTB;

c(hOpMHUPDOBaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHWe,
dbu3nueckue M XMMHUUYECKWe CBOWMCTBA TUIIMUHBIX TIpeACTaBUTe/eld pa3/MUHbIX
K/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, STW/EH, TpPOIMWIeH, alleTUJIeH,
OyragueH-1,3, MetunOyTtajueH-1,3, GeH30/, MeTaHO/, 3TaHOJI, 3TUJIEHTJIUKOJIb,
TJIULEpUH, (PeHOJ, alleTa/lb/lery/,, MypaBbHMHasi U YKCYCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[e/I/1t0/103a, aMUHOYKCYCHasi KUCJ/I0Ta), WITFOCTPUPOBAaTh FeHeTUUYeCKYHO
CBSI3b M€Ky HUMH YpaBHEHHSIMU COOTBETCTBYIOLIMX XWMHUUYECKUX peakLUil C
HCII0/Ib30BaHHWEM CTPYKTYPHBIX (hOpMY.T;

c(hOpMHPOBaHHOCTb YMEHUSI XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOIO
CeIpbsi  (HedTh, TIPUPOAHBIM Ta3, Yroib), CIOCOOBI HMX MepepadOTKu U
TIpakTUUeCcKoe pUMeHeH e TIPOAYKTOB TiepepaboTKy;

chOpMUPOBAaHHOCTh YMEHWUM TIPOBOJUTH BBIUHCIAEHUS 110 XUMUUYECKUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOMMUECTBA MCXOJHOTO BeIlleCTBAa WM TIPOAYKTa
peakiuy 10 HW3BECTHBIM Macce, O0bEMY, KOIMUECTBY OAHOTO W3 MCXOJHBIX
Bell[eCTB WU MPOAYKTOB peakiun);

chOpMUPOBAaHHOCTh YMEHUM BJaJileTh CUCTEMOW 3HaHWMM 00 OCHOBHBIX
MeTO/laX HayuHOT'O TMO3HaHUs, UCTO0/Ib3yeMbIX B XMUMUU TIPU U3yUeHUU BellleCTB U
XUMUUECKUX sBIeHUH (HaO/ro/ieHre, U3MepeHne, SKCIIepUMEeHT, MO/Ie/TUPOBaHME),
WCII0/Ib30BaTh CUCTEMHbIE XHMMWUUECKUe 3HaHUsl [Jis TPUHATUS pelleHud B
KOHKDETHBbIX JKW3HEHHBIX CHUTYallusX, CBSI3aHHBIX C BelleCTBaMH M UX
TIpUMeHeHueM;

cchopMHUPOBAaHHOCTh YMeHU COOMIOAATH TIPaBU/Ia MOb30BaHUS XUMHUUECKOH
MoCy/[oi W JlabopaTOpHBIM 000py/0OBaHHEM, a TakKe TIpaBH/Ia OOpalljeHus C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKLUSMM IO BBITIOTHEHHIO 1ab0paTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBaTh U BBIMIOJIHATh XUMUUECKUM
9KCIepuMeHT (MpeBpalljeHusl OpraHuYeCcKUX BeleCTB IIPU HarpeBaHUU, NoTyYyeHue
3TU/eHa W W3y4YeHue ero CBOWCTB, KaueCTBEHHble peaKIUuM OpraHu4ecKrux
BeIIeCTB, ZieHaTypalys Oe/IKOB TIpU HarpeBaHWW, I[BeTHbIe Peakiuv Oe/koB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKA 0e30MacHOCTU TIpU oOpalleHud C
BellleCTBAMM U J1abopaTOpHbIM 000pyZOBaHUEM, TIPeJCTaB/SATh pe3yJ/bTaThl
XMMHUYECKOTO 3KCrepuMeHTa B (opMme 3amucu ypaBHEHMM COOTBETCTBYIOIIMX
peakiiyii ¥ (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3THX pe3y/bTaToB;

chOpMUPOBAHHOCTbL yMEHUN KPUTUUYECKU aHa/JU3UMPOBATh XWUMUUECKYHO
vH(MOpMaILMIo, TOy4YaeMyK U3 pa3HbIX HWCTOUYHUKOB (CpefiCcTBa MacCOBOM
uHpopmaluu, IHTepHeT U Apyrux);



chOopMHUPOBAaHHOCTh ~ yMeHMA  COOMIOfAaTh  TpaBWia  JKOJIOTHUeCKU
1je/iecoo0pa3HoOro TOBefieHHWss B OBITY W TPYZOBOW [1eATebHOCTH B ILe/sX
COXpaHEeHMs1 CBOEro 3/0POBbSl M OKPY’Karolllel MPUPOJHOM Cpelbl, OCO3HaBaTh
OMaCHOCTb BO3[IEUCTBHS HA >KMBble OPraHU3Mbl OINpeeEHHBbIX OPraHUYeCcKHUX
BeII[eCTB, TMOHMMasi CMbICI TIoKa3artess IT/IK, MoscHATE Ha HpuUMepax CII0COObI
YMEHbIIIeHUs1 W TpeJOTBpAllleHusI WX BPEJHOrO0 BO3JEWMCTBUSI Ha OpPraHusM
YesI0BeKa;

JJisT 00yUaroIuXxcsl C OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/]OPOBBSI: YMEHHe
TIPUMEHSATb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZAaX TIO3HAHUS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

sl CHAeTNbIX M CAabOBUAAIIMX OO0yuaroluXcsl: yMeHHe HCII0bh30BaTh
pesibehHO-TOUeUHYI0 cucTeMy ob6o3HaueHwit JI. Bpaiins ais 3amucu XUMHUYeCKUX

dbopmy.
11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOeHHUsI Kypca «OOliljlass ¥ HeopraHuueckas
XUMUSI» OTPaXkaroT:

chOpMHUPOBAaHHOCTb  TIpe/JCTaB/IeHHI: O XHUMUUEeCKOM  COCTaB/sIOLIeN
eCTeCTBeHHO-HAYUHOW KapTHMHbl MHpA, pPOJYM XWMHWM B II03HaHUM SBJI€HUH
npupo/ibl, B (OPMUPOBAaHMMW MBIIUIEHUSI W KyJAbTypbl JIMYHOCTH, €&
(byHKI[MOHATbHOM T'PaMOTHOCTH, HeOOXOAUMOM /I/1s1 pellieHus MPaKTUUeCKUX 3aau
¥ 9KOJIOTUYeCKM 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO Y TPHUPOJHOMU
cpepe;

B/IaJleHhe  CUCTeMOM  XWMUUeCKHMX  3HaHWM, KOTopas  BKJ/IHOUaeT:
OCHOBOMOJIAraroIue TOHSATUS (XMMUYECKUU 3JIeMeHT, aTOM, M30ToMm, S-, p-, d-
3/IEKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJEKYJa, MOJib, MOJIIPHBIA 00BEM,
BaJIECHTHOCTb, 3/IEKTPOOTPULIATEIbHOCTD, CTENeHb OKUC/IeHUs], XUMUYeCcKasi CBS3b
(KoBasieHTHasi, MOHHas1, MeTa/l/Inueckasi, BOJIOPO/IHasi), KpUCTa//InuyecKasl peléTka,
TUTMBl ~XUMWUYECKUX  peakl[ud, pacTBOp, 3JIEKTPOJIUTHI, HE3JIeKTPOJIUTHI,
3/IeKTPOJINTUYECKas [AUCCOLMALMsl, OKUCIUTeTb, BOCCTAHOBUTEIb, CKOPOCThb
XMMUYECKOU peakl[id, XUMHUUeCKOe paBHOBECHE); TeOpMHW M 3aKOHbI (Teopus
3/IeKTPOJIMTUUECKON [IMCcCcoLMalium, TiepuoAudeckuid 3akoH [I. U. MeHpeneeRa,
3aKOH COXPaHEeHHsI MacChl BeIeCTB, 3aKOH COXPaHEeHUsI W MpeBpallleHusl SHepruu
MpU XUMUYECKUX peaklusiX), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHUW S3bIK XUMUU,
MHPOBO33DEHUYECKUE 3HaHHWs, JieXKallueé B OCHOBe ITOHMMAaHUS MPUUMHHOCTU U
CUCTeMHOCTU XHMMMUUECKHX SIBJIeHUM, (PaKTOJOrUueckre CBeleHUsI O CBOMCTBAX,
cocTaBe, TIOJTydeHUH ¥ 6e30T1aCHOM HCTI0/Tb30BaHHUH BayKHEHIIINX HEeOpraHUUeCKUX
BeIIeCTB B OBITY U MPaKTUUECKOU JiesiTe/IbHOCTH UeI0BeKa;



chOpMUPOBAHHOCThL YMEHUW BBISIB/IATb XapaKTepHble MNpPU3HAKWA TTOHSITUM,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, WCMOJIb30BaTh COOTBETCTBYIOLME TOHATUS MPU
OMNMCaHWW HeOPraHWYeCKUX BeIecTB U UX TMpeBpalljeHul;

c(hOpMHUPOBAaHHOCTb YMEHUM MCI0JIb30BaTh XMMHUUECKYI) CHUMBOJIUKY IS
coctaBiieHuss (GOpPMy/a  Bell[eCTB U  ypaBHEHUM XUMMUUECKUX  peakiui,
cuctematrueckyro HomeHK1aTypy (IUPAC) u TprBHaibHbIEe Ha3BaHUS OT/Ie/IbHBIX
HeOpraHu4ecKUX BelllecTB (yrapHbld Tra3, YIVIEKUC/IbIM ra3, aMMUaK, TralléHasi
13BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDyTHE);

chOpMUPOBAHHOCTh YMEHUH Orpe/ie/isiTb BaleHTHOCTb U CTelleHb OKUC/IeHUS
XMMUUECKUX 37IEMEHTOB B COeJMHEHHSX Pa3/IM4HOr0 COCTaBa, BUJ, XUMHUYECKOU
CBsI31 (KOBa/eHTHAsl, MOHHAasl, MeTa/l/Inueckasi, BOJIOPO/iIHasi) B COeIMHEHUSIX, THII
KPUCTA/JTMYECKOU PelIETKM KOHKDETHOTO BelllecTBa (aTOMHasi, MOJIEKYJ/IsSpHas,
VIOHHAas1, MeTa/lJTMYecKasi), XapakTep CpeJibl B BOJAHBIX PAaCTBOPAaX HEOPraHWYeCKHUX
CcoeIMHeHUH;

c(hOopMHPOBaHHOCTb YMeHUU yCTaHaB/IMBaThb TPUHAZJIEXKHOCTD
HeOpraHuyecKWx BelecTB [0 KX COCTaBy K ONpeje/IéHHOMY KJacCy/rpyrie
COoeIMHEHWH (MPOCThIe BeIeCcTBa — MeTa/llbl U HEMeTaJllbl, OKCU/Ibl, OCHOBAHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCH/IbI, COMN);

c(hOpMUPOBaHHOCTb YMEHUI PAaCKpbIBaTh CMbIC/ MMEPUOAUUECKOro 3aKoHa [l.
W. MeHzeneeBa 1 IeMOHCTPHUPOBATh €r0 CUCTeMAaTU3UPYIOILYI0, 00bACHUTETBHYIO
Y TIPOTHOCTUUECKYH (QYHKLIWY;

chOpMUPOBAHHOCTbL yYMEHUM XapaKTepr30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckord CUCTEMBI
XxuMHUueckux 3snemeHToB [I. V. MeHgeneeBa, UCMOJb3ysi TOHATUS «S-, p-, d-
3JIEKTPOHHBIE opbuTanm», «IHepTreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH W3MEHeHHUs] CBOMCTB XWUMHYECKHUX 3JIEMEHTOB U UX COeJUHEHUN
10 TiepyoZiaM U rpymmnam [lepuoanueckor CUCTeMbl XMMUYeCKUX 3j1eMeHTOB [. U.
MeHjeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHHM  XapaKTepH30BaTh  (OMMCHIBATh)  OOIIHe
XMMHAUYeCKHMe CBOMCTBA HEOPraHWUYeCKMX BellleCTB  pa3/IMuHbIX  KJacCoB,
MOATBEPXKJaTh CYI[eCTBOBaHHWE TeHeTUYeCKOM CBSI3M MeEX/y HeopraHhYeCKUMU
BellleCTBaMU C MOMOIL[bI0 YPaBHEHHM COOTBETCTBYIOL[UX XUMUUYECKUX peaKl[ni;

chOpMUPOBAHHOCTh YMeHUsT K/aacCU(ULIMPOBaTh XUMHUUeCKHe peakiyuy TI0
pa3/IMUHbIM TMpPU3HaKaM (YMC/Iy U COCTaBy pearupyrolyX BellecTB, TEIJIOBOMY
3¢ deKkTy peakijuy, U3MEHEHHIO CTelleHell OKHC/IeHWs 3/1eMeHTOB, 00paTHMOCTH
peaklyy, yJyaCTHIO KaTaau3aTopa);

chOpMUPOBAHHOCThL YMEHUW COCTaB/ISITh YpPaBHEHHUs peaklyid pa3UYHbIX
TUIIOB, TIO/THbIe U COKpAIl|éHHbIe YPaBHEeHUsI peaKlMii MOHHOTO 0OMeHa, YUMThIBast
yCJI0BUS, TIPU KOTOPBIX 3TH PeakLUh UAYT 10 KOHLIA;



c(OpMUPOBAHHOCTb YMEHUM TMPOBOJWUTH peakLuH, [OATBepKAaroLre
KaueCTBEHHbI COCTaB pa3/IMUHbIX HEOpPraHWuYeCcKHWX BelllecTB, paclo3HaBaThb
OTBITHBIM TYTEM MOHBI, PUCYTCTBYIOIIME B BOAHBIX PaCTBOpax HeOPraHUUeCKUX
BeIeCTB;

c()OpMUPOBAHHOCTb yMEHWW pPAaCKpbIBaThb CYIIHOCTb  OKWC/IUTEbHO-
BOCCTaHOBUTE/IbHBIX peakLdii MoCpe/ICTBOM COCTaB/IeHUs 3/IEKTPOHHOro OasiaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUUECKOM
peakL1M OT pa3/InyHbIX (JaKTOPOB; XapaKTep CMelleHUs] XMMUUeCKOr0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHellIHero Bo3zeucTsus (npuHumn Jle IlaTense);

cOpMUPOBAaHHOCTb YMEHUIN XapaKTepu3oBaThb XWMHUYECKHe TIPOLeCChl,
JieXKale B OCHOBe TIPOMBILLIJIEHHOTO TOJIyUYeHHsl CepHOM KUC/IOThbI, aMMMaKa, a
Takke CHOPMUPOBAHHOCTH Tpe/CTaBlIeHHi 00 OOIIMX HayuHBbIX MPUHLUIAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/iCTBa;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJAWUTH BBLIUMC/AEHUS C HCI0/Ib30BaHUEM
TIOHSATHUST «MacCoBasi /10Jisl BellleCTBa B pacTBOpe», 0OBEMHBIX OTHOLLIEHWM Ta30B
MpY XUMHUYEeCKUX PeakLMsiX, MacChl BelllecTBa WM 00bEMa ra3oB 0 U3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce WM 00bEMY OJHOTO U3 yUaCTBYIOL[UX B peaklUu
BeLL[eCTB, TeIyIoBOro 3¢@eKkTa peaklMd Ha OCHOBe 3aKOHOB COXPaHEHHs MacChl
BeIL|eCTB, MpeBpalleHusI U COXpaHeHUs! SHepruy;

c(OpMUPOBAHHOCTb YMeHUM COOJIr0/jaTh TIpaBU/Ia TI0b30BaHUsI XUMUUECKOM
MoCy/[o W JlabopaTOpHBIM 000py/0OBaHHEM, a TakKe TIpaBH/Ia OOpalljeHus C
Bell|eCTBAMU B COOTBETCTBUU C WHCTPYKLMSIMHU TI0 BBITIOJIHEHUIO 1ab0paTOPHBIX
XUMHUUECKUX OIIbITOB;

Cc()OpMUPOBAHHOCTb YMEHMWI T[JIAHUPOBaTb M BBIMNOJHATh XUMHUECKUN
5KCMepUMeHT (pas/io’keHre IMepoKCHa BOAOPOZa B MPUCYTCTBUM KaTaliv3arTopa,
orpejesieHWe Cpefbl pacTBOPOB BeLIECTB C TIOMOLIbI0 YHHUBEPCAJbHOTO
VHAWKATOPa, B/IWSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW peaklvy,
peaklid MOHHOTO OOMeHa, KaueCTBeHHble peaklMd Ha cy/bdar-, KapboHaT- u
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, pelleHHe SKCIeprMeHTa/lbHbIX 3a/ay 1o
TeMaM «MeTannbl» U «HeMmeTanibl») B COOTBETCTBUM C TpaBWIAMM TEeXHUKHU
6e3omacHOCTU TIpY OOpallleHuu C BelljeCTBaMU U 1abopaTOPHBIM 000pyI0BaHUEM,
NpeJiCTaBSATh pe3y/bTaTbl XUMHYECKOrO SKCreprMeHTa B (¢opMe 3amnucu
yPaBHEHHM COOTBETCTBYIOLMX peakLuil U (pOpMyJ/IMpOBaTh BBIBOJbLI Ha OCHOBE
3TUX pe3y/bTaToB;

c(OpMUPOBAHHOCTb YMEHUN KPUTUUECKHW aHaJIU3MpOBaTh XUMUUECKYHO
vHpOpMaLMIO, II0JlyuaeMyH) M3 PpasHbIX MCTOYHMKOB (Cpe/CcTBa MaCCOBOM
KOMMYHUKaLH, VIHTepHeT U Ipyrux);



chOopMHUPOBAaHHOCTh ~ yMeHMA  COOMIOfAaTh  TpaBWia  JKOJIOTHUeCKU
1je/iecoo0pa3HoOro TOBefieHHWss B OBITY W TPYZOBOW [1eATebHOCTH B ILe/sX
COXpaHEeHMs1 CBOEro 3/0POBbSl M OKPY’Karolllel MPUPOJHOM Cpelbl, OCO3HaBaTh
OMaCHOCTh BO3/|eMCTBUS Ha XKUBbI€ OPraHU3MbI OMpe/le/IEHHbIX BeIleCTB, IOHUMast
cMmbIc/T TIoKasarensti ITT[IK, TOSCHATH Ha IIpUMepaxX CIIOCOObI YMEHBIIEeHUS H
TpeJiOTBPALLeHUs UX BPeJHOI0 BO3/E€MCTBUSI HA OPraHW3M YeslOBeKa;

J7s1 00yJaroIMXxcsi ¢ OrpaHAYeHHBIMM BO3MOJKHOCTSIMH 3/I0POBBSI: YMeHHe
TIPUMEHSATb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZAaX TIO3HAHUS BEIeCTB U
XUMUUECKUX SIBJIEHUU;

IJIsT  CJIeTIbIX U CJ1IabOBUAAIIMX OOyuarol[uXcs: yMeHHWe WCIOIb30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy oOo3HaueHui JI. Bpaiins g 3anvicyd XUMHAYeCKUX

dbopmy.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/jie/ioB U TeM (uudposBbie)
Ne m/m NporpamMMsbI Bcero Kourposeubie | IpakTuyeckue oOpa3oBare/bHbIE
paboThI pabdoThI pecypen1
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUM
[TpeameT oprannyeckout xumuu. Teopust
1.1 CTPOEeHUsI OPraHu4eCcKUX COeJUHEeHUH A. 3 aLeTUI.py
M. bytneposa
Wtoro no paspeny 3
Paspgen 2. Yrinesopopoasl
2.1 [IpenenbHble yrieBoAOpPOAbI — alKaHbl 2 aLeTUI.py
99 HernpezienbHble yryieBo0pOAbI: alKeHbI, 6 aLeTun1.py
anKaJjueHsl, aJIKUHbI
2.3 Apomatuyeckue yrjieBoJ0pOo/bl 2 aLeTu1.py
54 [TpuposiHble HCTOUHVKHU YTIJ/I€BOOPOZOB U 3 aLeTu/1.py
ux nepepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaep)kainjue oprannueckuie coeJuHeHUs
3.1 CnupTel. PeHON 3 aleTUI1.py
39 Anbperuapl. KapboHOBBIE KMC/IOTHI. 7 aLeTUu1.py
Crno>xkHblie 3(UpkI
3.3 YrneBogbl 3 aLeTu/1.py
Nroro nio pazgeny 13




Pa3pen 4. A3oTcojepiKainye opraHHYecKue coeJHHeHUs

4.1 AMuHbI. AMUHOKUC/IOTEL. besku 3
Wtoro no paspeny 3
Paspen 5. BbicokoMoJ1eKy/IsIpHbIe COeJUHeHMs

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
WToro 1o pasgemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NporpamMMsbI Bcero obpa3oBare/ibHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMoB. [Tepruoanueckuil 3akKoH aLeTuI.py
1.1 v [lepuoanueckas cucteMa XUMUYeCKUX 3
snemeHTOB /1. 1. MeHpeneeBa
12 Crpoenue BemjecTBa. MHoroo6pasue 4 aLleTUI.py
' BEIL[eCTB
1.3 XuMHUYeCKre peakluu 6 1 1 aleTu1.py
Wroro no pa3peny 13
Pa3pgen 2. Heoprannueckas XuMust
2.1 Mertasnsl 1 aLeTUI.py
2.2 HewmeTtasnbl 1 1 aleTWwI.py
53 CBs13p HEOpraHWYeCKUX U OpraHuuecKux 5 aLeTuI1.py
' BEII[eCTB
Wtoro no paspeny 17
Pa3zpen 3. XuiMusa H XU3Hb
3.1 XWMUS U )KU3Hb 4 aLeTu/1.py
Wtoro no paspeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 3







ITIOYPOYHOE IVNIAHNPOBAHUE

10 K/TACC
Ko/sinyecTBo yacos 1 J/IeKTPOHHbIE
ara
Ne nudpoBbie
Tema ypoka KonTposibHble | IIpakTHuyeckue | H3YyUE€HH
n/n Bcero o0pa3oBare/ibHbIE
paboThI paboTbI A
pecypcsl

[TpesMeT opraHUuYeCKON XUMUH, eé

1 P P ’ 1 aLleTU/I.py
BO3HHMKHOBEHME, pa3BUTHE U 3HaUEHUE
Teopusi cTpoeHUs1 OpraHuyecKux aLeTu/1.py

2 coenuHenuit A. M. BytnepogBa, eé 1
OCHOBHBIE TT0JI0KEeHUS
[TpeacraBnenyve o KnaccupuKaluu aLeTwI.py

3 opraHvueckux Bellects. HomeHnknarypa 1
(cucremaTnyeckas) ¥ TpYBHUa/IbHbIE
Ha3BaHMs OpPraHuYyecKuX BellecTB

4 AJKaHBbI: COCTaB U CTPOEHNE, 1 aLeTwI.py
TOMOJIOTUUYECKUU PsiJ

c MertaH U 3TaH — npocTeiIre 1 aLeTuI.py
TIpe/iCTaBUTe/ U a/IKaHOB

6 AJKeHBI: COCTaB U CTPOeHUe, CBOUCTBA 1 aLeTuI.py

7 OTuU/IeH ¥ IPONWIeH — IpocTeuire 1 aLeTu/1.py
Tpe/iCTaBUTe/N aJKeHOB

3 [MpakTrueckas pabota Ne 1. «ITomyuerue 1 1 aLleTUI.py
3TU/IEHa U U3yueHue ero CBOUCTB»
Ankapvensl. byraguen-1,3 u aLeTUI.py

9 MeTunOyTagueH-1,3. [lonyuenue 1

CUHTETHUeCKOT0 KayuyyKa U pe3uHbl




ANKUHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHHUS], aleTuI.py

10 TOMOJIOTUYECKUN psif]. ALleTHUIeH —
TIPOCTeNILINI TIpe/iCTaBUTe/ b aIKUHOB

1 BbIunc/ieHust 0 ypaBHEHHIO0 XMMUUeCKOH aleTU1.py
peaki[uu

1 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTh aLeTu/1.py
apeHoB

13 ['eHeTHyeckasi CBsI3b yT/I€BO/IOPO/IOB, aleTuI.py
TIPUHA/IIEXKAIUX K Pa3/IMUHbIM KjlaccaM
[Tpupo/iHbIe UCTOUHKKHU YTJIEBOIOPO/OB: aleTuI.py

14 TIPUPO/IHBIN ra3 v MOoMyTHbIe He(TsIHbIe
rasbl, HepTh ¥ MPOAYKTHI eé repepaboTKu
[Tpupo/HbIe UCTOUHKKHU YTJIEBOOPO/OB: aleTuI.py

15 TIPUPO/HBIN ra3 U MOIMyTHbIe HePTsIHbIe
rasbl, He()Th U TIPOAYKTHI e€ repepaboTKu

16 KonTponbHast paboTa o pazzeny aleTUu1.py
«YTneBo0pOAbI»

17 [TpenenbHbIE O[HOATOMHbBIE CITUPTHI: aleTU1.py
MeTaHOJI U 3TaHoJ1. BofjopoaHas cBs3b

18 MHoroaTomMHbie CIIUPTHI: STUIEHTIMKOJIb U aleTuI.py
[/IMLIePUH

19 deHOM: CTpOeHHe MOJIEKYIbl, PU3nUecKue aleTuI.py
1 XUMUUeCKHe CBOMCTBA, TPUMeHeHre

20 Anbperuppl: hopManbaerus u aleTuI.py
aleTanabaerus. AleToH

91 O/IHOOCHOBHBIE TIpe/ie/bHbIe KapOOHOBBIE aleTU/1.py

KHCJ/IOTBI: MyPaBbHUHAA U YKCYCHas




22

[TpakTrueckast pabota Ne 2. «CBoiCTBa
pacTBopa YKCYCHOW KUCIOThI»

alleTUI1.py

23

CTeapI/IHOBaﬂ M OJIEMHOBAA KHMCJ/IOThI, KdK
npeacTaBUTE/IM BBICIIUX Kap6OHOBLIX
KHUCJIOT

aLleTHII.pY

24

Mbl/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KHMCJIOT, X MOIOLLlee eHCTBHe

aLleTH/I.pY

25

CnoxxHble 3¢Upbl KaK POM3BO/IHbIE
KapOOHOBBIX KHC/IOT. ['MAPOIN3 CI0KHBIX

3¢upoB

aLleTUI1.py

26

JKvippl: TUIpON3, IPUMEHEHHE,
OvonornuecKkast poJib >KUpPOB

aLeTUI1.py

27

YrneBogpl: cOCTaB, KjacCudyKarusi.
BakHeli1e Tipe/iCTaBUTEIIN: TJIFOKO3a,
(dbpyKTO3a, caxapo3a

alleTUI1.py

28

Kpaxmarn u 1e/irosio3a Kak pupo/HbIe
TIOJTUMEPbI

aLleTHIL.PY

29

KontposeHast paboTa 1o paszeny
«Kucnopogcozepikaiipie opraHuuecKre
CoeIMHEeHUS»

aLleTH/I.pY

30

AMUHEBI: METUIAMUH U aHWUJIMH

aLleTUI1.py

31

AMHHOKHUCIOTHI KaK aMm(oTepHbie
OopraHuuecKue coeJJHeHUs], UX
Ouosiornueckoe 3HaueHue. [lenTuabl

aLeTUI1.py

32

Bbenku kak npupozHbie
BBICOKOMOJIEKYJISIPHbIE COeVHeHHs

aleTuI.py

33

OcCHOBHBIE TTIOHATUSI XUMUU
BBICOKOMO/JIEKYJ/IADHBIX COE,Z[I/IHGHI/II\/JI

aLleTHIL.PY




OCHOBHbIE MeTO/IbI CHHTe3a alleTUI1.py
34 BBICOKOMOJIEKYJISIPHBIX COeJJUHEHHUH. 1
[TnacTmaccel, Kayuyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmyecTBo uacoB

KonTposibHbIe

Bcero
padoThI

ITpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

XHWMUUeCKUM 37ieMeHT. ATOM. D/IeKTPOHHast
KOH(Urypaiusi aToMOB

aLleTHIL.PY

[Teprnoanueckuii 3akoH u [lepuoanueckas
cucTeMa XMMUYeCcKux 3/1eMeHToB [I. U.
MeHpeneeBa, UX CBSI3b C COBDEMEHHOMN
TeopHeK CTPOeHHsI aTOMOB

aLleTH/I.pY

3aKOHOMEpPHOCTU U3MeHeHUsl CBONCTB
XUMHWYECKUX 3JIEMEHTOB U UX COeZJMHeHNUH I10
rpyImaM U repuojamM. 3HaueHue
NepUOJNYeCKOr0 3aKOHa U CUCTEMBbI
XMMHUYeCcKux 3/1eMeHTOB [I.I. MeH/eneeBa B
pa3sBUTUU HayKU

aLleTUI1.py

CtpoeHue BewjecTsa. XuMuueckas CBsi3b, eé
BU/IbI; MeXaHU3MbI 00pa30BaHus
KOBaJIeHTHOM CBs13U. BopopogHas cBsi3b

aLleTUI1.py

BasneHTHOCTB. D/IeKTPOOTPULIATETLHOCT.
Crenenb okuc/ieHus1. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEeHUs

aLleTUI1.py

[ToHsATHE O IUCTIEPCHBIX CUCTEMAX.
VicTvHHBIE Y KOJUTOM/IHBIE PACTBOPBI.
MaccoBasi [10/1s1 Bell]eCTBa B PaCTBOpe

aleTuI.py




Knaccudukarysi 1 HOMeHK/IaTypa
HeopraHWueckux coeJHeHu. ['eHeTHUeCKas
CBSI3b HEOPraHUUEeCKUX BellleCTB, pa3/IMUHbIX
KJIaCCOB

alleTUI1.py

Knaccudukaiys XuMruuecKix peakiiyii B
HEOpPraHUUeCKOW ¥ OpraHu4eckoi XUMUMU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHHs1 U MpeBpallleHus1 SHePruu Mpu
XUMHUYeCKUX peakiusixX

aLleTHIL.PY

CkopocTb peakiiuu. O6paTriMble peakijiu.
XUMUYeCcKoe paBHOBeCHe

aLleTHII.pY

10

[TpakTrueckast pabota Ne 1. «BnusiHue
pa3/IMyHbIX (AaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLjun»

aLleTH/I.pY

11

O/eKTposMThveckas guccouuanys. [lonstue
0 BOZIopoJiHOM T0oKa3arese (pH) pactBopa.
Peaxkiun MOHHOTO 0OMeHa. ['apon3
OpraHUyYeCKrUX U HeOpraHWyeCcKux BelleCcTB

aLleTUI1.py

12

OKMCUTE/TEHO-BOCCTaHOBUTE/bHbIE
peakiyu. [TorsTue 06 snekrponmse
pacniaBoB ¥ pacTBOPOB COJeit

aLeTUI1.py

13

KonTtponbHast paboTa 1o paszeny
«TeopeTrueckre OCHOBbI XUMHUN»

aleTuI.py

14

MeTasinbl, UX T0/I0XKeHHe B [Teprozrueckoi
CUCTeMe XUMHUeCKUX 3yeMeHToB [. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI
aToMoB. O611re Gu3rUeckre CBOMCTBA
MeTaslioB

aLleTHII.PY




15

CrninaBbl MeTasl/IOB. BJ'IEKTPOXI/IMI/I‘JECKI/Iﬁ pan
HaHpH)KEHI/If/i MeTaJ/1JIOB

alleTUI1.py

16

XVMUUeCKre CBOMCTBA BayKHEUIIINX
MeTa/yIoB (HaTpuH, Kaauk, Kaabl[ui, MarHUM,
aJIlOMHUHUN) Y UX COeUHEeHUN

aLleTHII.pY

17

XrMUUeCKre CBOMCTBA XpOMa, MeJiu U UX
coeIMHEeHUM

aLleTH/I.pY

18

XuMuyeckue CBOMCTBA 1[UHKA, JKese3a U UX
CcOoeIMHEeHUM

aLleTUI1.py

19

[TpakTrueckasi pabora Ne 2. "PerieHue
9KCTIepUMeHTa/IbHBIX 3a/lad 110 TeMe
«Metamnb»"

aleTuI.py

20

Hewmertasbl, UX M0/10)KeHNe B
[Teproanueckoi cucTeMe XUMUUECKHUX
syeMmenToB . . MeHeeeBa u
0Cc00eHHOCTH CTPOeHUsI aTOMOB

alleTUI1.py

21

dusnueckue CBOMCTBAa HEMeTaslJIoB.
Annotpornusi HeMeTaslI0B (Ha ipuMepe
KMCJI0PO/ia, cepbl, hocdopa u yriepoa)

aLleTHII.pY

22

XVMUUeCKre CBOMCTBA TaJIoreHOB, Cephbl U UX
coeIMHEeHUM

aLleTH/L.PY

23

XuMHUUecKue CBOMCTBa a30Ta, pocodpa U ux
coeZIMHEeHUM

aLleTH/I.pY

24

XuMuryeckue CBOWMCTBA yrieposia, KpeMHUS U
HX COeIMHEeHUMN

aLleTUI1.py

25

[TpyMeHeHNe Ba)KHEMIIIMX HEMETAVIOB U UX
coeIMHEeHUM

aleTuI.py

26

O06o0611ieHre ¥ cUCTeMaTH3al[ysl 3HaHUH 110

aLleTHII.PY




TeMe «HemeTannbl». BeuucieHUs 1o
ypaBHEHUSIM XUMHUUYECKUX peakLui U
TePMOXUMUYECKUE PACUETHI

[MTpakTrueckast pabota Ne 3. «Pererne aLeTUI1.py
27 9KCIIepUMEeHTa/IbHBIX 3a7iau 10 TeMe 1

"Hemerasinr"»
)8 KontposnbHast paboTa 1o TeMam «MeTasibi» 1 aLeTuI.py

u «Hemetasib»
79 Heoprannueckue u opraHMueckue KAc/a0Thl. 1 aLeTUu1.py

Heopranunueckuie u opraHiueckue OCHOBaHUS

AmM@oTepHble HeopraHu4yeckue U aLeTu1.py
30 OpraHuyeckve coefiMHeHUs1. ['eHeTHUecKas 1

CBSI3b HEOPTaHWYEeCKHUX M OPraHuYeCcKux

BellleCTB

Posib xuMuM B 0becrieueHUM SK0/I0OTHUeCKOM, aLeTu1.py
31 SHEepreTHUeCKOM M MUIeBON 6€301acHOCTH, 1

PasBUTUU MeULIUHBI

[MpeacraBneHus 06 0OIIMX HAYUHBIX aleTuI.py
32 TIPUHLIUIAX MTPOMBILLJIEHHOTO MOJTyYeHUs 1

Ba)KHEMILIMX BEILeCTB
33 UesioBeK B MUpe Bel|eCTB U MaTepuaioB 1 aLeTuI.py
34 XUmus U 3,0pOBbe yesoBeKa 1 aLeTu1.py

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 10 knacc/ I'abpuenss O.C., O611ecTBO C OrpaHUUeHHOMN
OTBeTCTBEHHOCTHIO «IPODAx»; AKioHepHOe 0011ecTBO «V3/1aTenbCTBO
«IIpocserieHue»

» Xumus, 11 knacc/ I'abpuensH O.C., O6111ecTBO ¢ orpaHUYeHHOM
OTBETCTBeHHOCThIO «/IPODAx»; AKijoHEpHOe 0011jecTBO «V34aTeNbCTBO

«IIpocserenue»

METO/JUYECKHUE MATEPUAJIbI /11 YUUTEJIA

Xumust, 10 knacc/ T'abpuensan O.C., OO6I11eCcTBO C OrpaHUUeHHOMN
OTBeTCTBeHHOCThIO «/IPODAx»; AKijioHepHOe 0011jecTBO «VI34aTeNbCTBO
«IIpocserenue»

» Xumus, 11 knacc/ I'abpuensa O.C., Ob11jecTBO ¢ orpaHUUeHHON
OTBETCTBEeHHOCTBIO «/IPODA»; AKiOHepHOe 0011jecTBO «/31aTeNbCTBO

«IIpocsereHue»

ON®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH

NHTEPHET

(oxkcdopa.py

alieTUm.py



