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INOSICHUTEJIBHASA 3AIINCKA

[lporpaMmma 10 XUMHM Ha YypOBHe cpeAHero o6iero ob6pa3oBaHUs
pa3paboTaHa Ha ocHoBe ®egepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpa3zoBanuu B Poccuiickoit denepaiiyin», TpeboBaHU K pe3y/bTaTaM OCBOEHUS
denepanbHOM 06pa3oBaTeslbHOM TMpOrpaMMbl  cpefiHero o6iero ob6pa3oBaHUs
(®OIT COO), mpeacraBieHHbix B demepaJbHOM  rOCYy/lapCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, c yuérom KoHIjeniuu TpernoiaBaHust
yueOHOTO TIpeiMeTa «XHMUsi» B 00pa3oBaTe/lbHBIX OpraHu3saiusx Poccuiickoi
denepaliuy, peanU3yHIIMX OCHOBHble 0Opa3oBaTe/ibHble TPOrpaMMbl, U
OCHOBHBIX TIONOXXEHUU «CTpaTerud pa3BUTUSI BOCIMUTaHUS B POCCHMCKOU
®egepaumu Ha nepuog, a0 2025 roga» (Pacnopsokenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/0B K pa3paboTke MpOrpamMMbl MO XHUMHH, K OIpefe/ieHUI0
o01ieit crpaTerny 00yueHus:, BOCTIMTAaHUSI M Pa3BUTHS 00yUaroIIUXCsl Cpe/ICTBaMH
yuebHoro npeameta «Xumusi» st 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIU
KoHLernTyanbHble monoxennss ®I'OC COO o B3auM0o0OYyC/IOBIEHHOCTH IieJiei,
cojJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHWA K YPOBHIO TOZATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyyaeMoe BbITTyCKHUKaMH
o61mieobpa3oBaTe/ibHOM  OpraHM3allid, SIB/SeTCS HEeOThbeM/IeMON YacThi0 UX
obpazoBaHHOCTH. OHO CAY)KAT 3aBepIIAlOIIMM 3TaliOM peaju3alid  Ha
COOTBETCTBYIOIL[eM eMy ©0a30BOM YpOBHe K/HOUeBbIX I1[€HHOCTeH, TPUCYIIUX
L[eJIOCTHOM CHUCTeMe XHUMHYeckoro oOpa3oBaHMsi. OTH LIEHHOCTU KacarTcCs
TI03HAHUS 3aKOHOB MPHUPO/bI, OPMUPOBAHHS MUPOBO33PeHUs U 0011el Ky/IbTYPbI
ye/iOBeKa, a TakKKe 9SKOJOTHYeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3J0POBbI0 U TpPUPOAHOW cpeze. PeanmusyeTcs xumuueckoe obpa3oBaHUe
oOyyJaroIuxcst Ha ypoBHe cpefiHero obiero obpa3oBaHus Cpe/ICTBAaMHM yueOHOTro
npeaMera «XHMHs», COJepXKaHWe M TOCTPOeHWe KOTOPOro OIpefiesieHbl B
rporpaMme 10 XMMUU C YYETOM CrHelUUKU HayKu XUMWUM, e€é 3HaueHus B
MO3HAHUM TIPUPOZBI U B MaTepuasbHOW »XU3HU OOIecTBa, a TakkKe C YYETOM
o0ImMXx 1eseli U TIPUHLIUIIOB, XapaKTepU3YIOL[UX COBPEMEHHOe COCTOsIHHe
cucteMbl cpefiHero obiriero obpa3oBanusi B Poccuiickoii ®ejepariuu.

XUMUSI KaK 3/7IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT 0cobyio posb B
COBpPeMEeHHOW I[MBWIM3ALUM, B CO3[aHWH HOBOW 0a3bl MaTepraibHOW KYJIbTYPHI.
OHa BHOCUT CBOU BKJIaJ, B (h)OPMHPOBaHKE paljMOHAJBLHOIO0 HAYYHOTO MBbIIIIEHUS,
B CO3/IlaHKE 1[eJIOCTHOTO TIpeZiCTaB/eHust 00 OKpY’KarollleM MUpe Kak O eJUHCTBe
TIpUPO/bI U UesioBeKa, KoTopoe (OpPMUPYeTCsi B XMMUU Ha OCHOBE TTOHUMaHUs
BelLleCTBEHHOI'0 COCTaBa OKPY’KAlOLero MHpAa, OCO3HAHWSI B3aMMOCBSI3U MEXIY
CTpOEeHHEeM BellleCTB, UX CBOMCTBaMU Y BO3MOXHBIMM 00/1aCTSIMU TIPUMEHeHUSI.



TecHO B3auMMO/IeHICTBYsI C APYTMMHU eCTeCTBeHHbIMU HayKaMH, XUMUs CTajia
HEOTheMJ/IEMOM YaCTbI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM yCJIOBUEM YCIIeIITHOTO
TPyJl@a ¥ >KU3HU KaKAoro useHa oOiectBa. CoBpeMeHHas XUMHsI KaK HaykKa
co3yjlaTe/ibHAs, KaK HayKa BBICOKMX TEXHOJIOTUM HarpaBjieHa Ha pelleHue
ri06anbHBIX Mpo6eM yCTOMUMBOTO pa3BUTUS UeiOBeUeCTBA — ChIPhEBOM,
9HEpPreTHUYeCKOM, MUILeBOM, SKOIOrHUeCcKoM 6e301MacHOCTH U OXPaHbl 3I0POBbSI.

B cooTtBeTcTBUM C OOIUMHU 1ie/IIMA M TIPUHIMIIAMH CpefiHero o0iiero
obpa3zoBaHus coziep>kaHue npeameta «Xumusi» (10-11 Knacchbl, 6a30BbI YPOBEHB
W3y4eHHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIeKY/IbTYPHYIO TTOATOTOBKY
oOyyJaromuxcs, HeoOXOJUMYI0 WM i1 BbIpaOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUS B JKM3Hb COLIMYMa, MPO/IO/DKEHUS
o0Opa3oBaHMs B pa3/TMUHbIX 00/1aCTSIX, HE CBI3aHHBIX HETIOCPE/ICTBEHHO C XUMHEH.

CocTaB/isAOIMMH  TIpeaMeTa «XUMHUSI»  SABJIAIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumusi» U «OOIlas ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKH: CcHUCTeMa
3HAHUH TI0 HEOPTaHWUeCKOW XMMUU (C BK/IIOUEeHHEM 3HaHWW W3 00Iel XUMUN) U
OpraHhuyeckou xumuu. @OpMHUpOBaHUE [aHHOW CHUCTEMbl 3HAHUW MPU U3Y4YEHUU
npegMeTta obecrieuriBaeT BO3MOYKHOCTb pPacCMOTpDEHHS BCero MHOroobpasus
Bell[eCTB Ha OCHOBe OOIIMX MOHSATHH, 3aKOHOB 1 TeOPU XUMUH.

Crpykrypa cozepXaHusi KypcoB — «OpraHudeckass xumus» U «OOmas u
HeopraHuyeckass XUMHs» COpMHpOBaHa B MporpaMMe IO XWMHK Ha OCHOBe
CUCTEeMHOTO TIO[XOJa K Wu3yueHWI0 yueOHOro Marepuasa ¥ 00ycC/aoB/ieHa
HUCTOpUYECKWM  ODOOCHOBAaHHBIM  pa3BUTHEM  3HaHUW Ha  OMpejle/IEHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHu4eckOd XWUMHUHU BellecTBa
pacCcMaTpUBAIOTCS HAa YPOBHE K/IaCCMYeCKOW TEeOpUU CTPOeHHsI OpraHhueCcKUX
COelMHEHUW, a TakKe Ha YpPOBHE CTEPeOXUMHYECKUX U  3JeKTPOHHBIX
Tipe/icTaB/ieHUd O cTpoeHuu BeilecTB. CBefleHUsT 00 H3ydyaeMbIXx B Kypce
BeII|eCTBaX JAIOTCS B Pa3BUTHM — OT YTJIEBOJOPOZOB [0 C/I0KHBIX OMOIOTHMUeCKU
aKTUBHBIX COeJIMHEHWM. B Kypce opraHM4ecKOWl XUMHWHU T[IOy4yalOT pa3BUTHE
cchopMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 001ijero oO6pa3oBaHusi epBOHauabHbIe
Tpe/iCTaB/IeHUs] 0 XUMUYECKOW CBSI3M, K/IaCCU(PUKALIMOHHBIX MPU3HAKaX BeIeCTB,
3aBMCHMMOCTU CBOMCTB BeILIeCTB OT UX CTPOEHHS, 0 XUMUUYECKOU peaKI[vu.

[Tog HOBBIM YIr7IOM 3peHHWs B TMpeAMeTe «XWMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3yUeHHbIM Ha YpPOBHe OCHOBHOTrO o00ilero ob6pa3oBaHus
TeopeTU4YeCKU maTepuan U (aKTo/JOrMUecKre CBeJleHWsi O BeljecTBax U
XUMHUECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIMas ¥ HeopraHuueckas
XUMUs» 00yJaroIMMCsl  TIPe/IOCTaB/IsSIeTCs BO3MOYKHOCTb OCO3HATh 3HaueHHe
TIepUOANUeCKOT0 3aKOHA C OO0IeTeopeTHYecKuX U MeTO/0JIOTUUeCKUX TO3ULIUH,



rybke TIOHSTH WCTOpPUYECKOe W3MeHeHHWe (QYHKIMM 3TOro 3akoHa — OT
06o0011aro1Ieit 10 00BACHSIONIEH U TIPOTHO3HUPYIOITIEH.

EnvHasi cucTteMa 3HaHMM O Ba)KHEHINMX BeleCTBaX, UX COCTaBe, CTPOEHWH,
CBOMCTBAaX W TPUMEHEHWM, a TakK)Ke O XUMHUECKMX peakIUsX, UX CYIIHOCTH H
3aKOHOMEpDHOCTSAX MpOTeKaHusi JoroJyiHsercs B Kypcax 10 u 11 kjaccoB
y/IeMeHTaMM  CO/Iep>KaHUsl, WMEIOIIUMU KyJbTYPOJOTUUeCKUA U TIPUK/IaJHOM
XapakTep. OTW 3HaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBS3M XUMHH C
JPYTUMU HayKaMd, PacKpbIBAalOT e€ poJib B I03HaBaTeIbHOW U TPAKTHUECKOU
JesiTe/IbHOCTU Ye/IOBeKa, CITOCOOCTBYIOT BOCITUTAaHUWIO YBaXKEHHWS K TIPOLIECCY
TBOpYECTBa B 00/IaCTH TEOPWHU U TMPAKTUUECKUX MPUIOKEHUM XUMUU, TIOMOTratoT
BBIITYCKHUKY OpPHUEHTHUPOBAaTbCS B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBIC/IMBATh WHGMOPMAIUI0 U
NIPDUMEHATb €€ [/ TIOTIOJTHEeHWsS 3HaHWM, pellleHus WHTe/UIeKTyalbHbIX U
9KCTepUMeHTaIbHbIX UCCTe/oBaTe/IbCKUX 3a7au. B 1jeioM cofeprkaHue yueOHOTO
npegMeTa  «XWUMHSI»  JJAHHOTO  YPOBHS  H3yUYeHWs  OpPHEHTHPOBAHO  Ha
dbopMrpoBaHre y 0OOYyYarOIMXCS MHPOBO33pEeHUYECKOM OCHOBBI /IJIi TIOHWMaHUS
dbunocopckux ujeid, TaKMX Kak: MaTepHaJbHOe eIUHCTBO HEOPraHUUYeCcKOTo U
OpraHMYeckoro Mupa, O0O0yC/IOBJIEHHOCTh CBOMWCTB BeIl[eCTB MX COCTaBOM U
CTpPOEHHEM, II03HABAEMOCTb TIPUPOJHBLIX SBJAEHWM ITyTEM SKCIIEPUMEHTa U
pellleHus] TIPOTUBOPEUMM MeXAy HOBBIMH (akTaMM U TeopeTHUeCKUMHU
TIpe/ITIOChI/TKaMH, OCO3HaHKe POJIM XMWY B PellleHnH 3KO0JIOTHYeCcKuX mpobiieM, a
TakKe 1pobsiemM cOepe)keHUs] SHEPTeTHUeCKUX PeCypCOB, ChIPbsi, CO3[JaHUSI HOBBIX
TeXHOJIOTUH U MaTepUasoB.

B r1utaHe pellleHWs 3aZiau  BOCIIMTAHHWS, Pa3BUTHS W COLMA/H3aAl[AN
00yuaroluXxcss TPUHSATbIE MPOTPAMMON I0 XWUMHWU TIOAXOAbI K OIpe/ie/IeHHI0
CoJilep)KaHusi U TIOCTPOEHUsl TpeAMeTa TIpeJyCMaTpUBAalOT (OpPMHpPOBaHUE
yHUBepCalbHbIX y4eOHBbIX [eWCTBUM, wuMelIUx 0a30Boe 3HaueHue [Jist
Pa3UUHBIX BUJIOB JeSTebHOCTU: peIllleHuss mpobsieM, TIOWCKa, aHaau3a u
006paboTku nHbOPMaLK, He0OX0JUMBIX /1J1sT IPHOOPeTeHNs OIbITa MPAKTHUYEeCKOM
Y HCC/Ie/loBaTe/IbCKON [1esiTeIbHOCTH, 3aHWUMalollell Ba)KHOe MeCTO B T03HaHUHU
XUMHH.

B rmpakTvKe mperojlaBaHysl XMMHUH KaK Ha ypOBHE OCHOBHOTO 00Iijero
obOpa3oBaHusl, TaK ¥ Ha YPOBHE CcpejiHero o0bIiero oOpa3oBaHus, TP OMpe/eIeHIH
cojiep)KaTe/IbHOM  XapaKTepUCTUKW 1iejield M3yueHusi TpeJMeTa HallpaB/ieHueM
TIePBOCTETNIeHHOW 3HAYMMOCTH TPAJWIJMOHHO TMPH3HAETCS (hOpMHPOBaHHE OCHOB
XUMHUECKOH HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHWS, MPaKTHUeCKOu
JesiITe/IbHOCTA YesioBeKa M KaK OAHOTO M3 KOMITIOHEHTOB MHPOBOM KyJbTYphl. C
MEeTOJMYECKOW TOUKW 3PEHHs] TaKOW TOAXO[ K OIpeJe/eHUI0 Liefied HU3ydeHus
TIpeIMeTa SIB/ISIeTCS BITO/THE OTIPaB/laHHBIM.



CorsacHO [JaHHOW TOUYKe 3peHMs T/IaBHBIMU LIe/IsIMH H3y4YeHHs TpeiMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 K71.) ABISIOTCS:

e (opmMUpOBaHWe CHUCTeMbl XUMWUECKHMX 3HAaHUM KaK BaKHeMIleu
COCTaBJISAIOIEN eCTeCTBEHHO-HayYHOW KapTUHBI MMpa, B OCHOBE KOTOPOH
Jie)KaT K/IoueBble MOHSATHS, (PyHZaMeHTa/bHbIe 3aKOHBI U TEOPUU XUMUH,
OCBOEHHe sI3blka HayK{, YCBOEHHEe W TOHMMaHWe CYI[HOCTU JOCTYITHBIX
0000111eHNI MMPOBO33pEHUeCKOT0 XapakTepa, O03HAaKOMJIeHHEe C WCTOpHel
WX Pa3BUTHS U CTAHOBJIEHUSI;

« (opMupOBaHUe U Pa3BUTHE TPe/CTaBIeHUI 0 HayYHbIX MeTO/laX MO3HaHUs
BeIIeCTB M XUMHUYECKUX peaklyi, HeoOXOJUMBIX [/ TIpUoOpeTeHus
yMEeHU OpHeHTHPOBAaTbCS B MUpPE BeIleCTB M XUMHUECKUX SIBJIeHUH,
HUMEFOIIUX MECTO B TIPUPO/Ie, B TIPAKTUUECKOU M ITOBCEAHEBHOM XKU3HHU;

e pa3BUTHe YMeHUMW U CTOCOO0B [1esiTe/IbHOCTH, CBSI3aHHBIX C Hab/roZieHreM
U 00BbsiCHeHHMeM XWMUUYeCKOTO JKCIepUMeHTa, CoO/roZieHreM TIpaBUJ
6e3omacHoOro obpailleHus C BelljeCTBaMH.

Hapsiy ¢ 3TuM, cofiep>kaTe/ibHasi XapaKTepUCTHKA Liejieill U 3a/lau u3yueHust
TpeMeTa B IIporpaMMe 10 XMMHK YTOUHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETAaMH B CHCTeMe cpefHero obirero obpa3oBanus. CerojiHs B
MperofiaBaHU  XUMUKM B Oosbllleld  CTemeHW OTAAETCs  TpeArodTeHre
MPaKTUYeCKOW KOMIIOHEHTe CoJiepXKaHusi OO0y4yeHUs, OpPHUEeHTHPOBAHHOM Ha
TIOJITOTOBKY BBINMTyCKHUKa 0011je00pa30BaTe/ibHOM OpraHM3alivy, BJaZIelolero He
HabopoM 3HaHU#, a (YHKI[MOHAJBLHOW T'PaMOTHOCTBIO, TO €CTb CIrocobamMui U
YMeHUsSIMU aKTUBHOTO TIO/yUeHHsl 3HAaHWM U TIPUMeHeHUs] UX B peasibHOM KU3HU
JUIS PellieHrst TIPaKTUYeCKUX 3a/iay.

B cBA3M C 3TWM TMpU U3ydyeHWH TIipeaMeTa «XUMUS» [JOMUHHUPYIOLee
3HaueHUe TIPUOOpeTaroT TaKye 1[e/Id U 3aflaui, Kak:

afiarTaius 00yJaroImuxcsi K yC/IOBUSIM TUHAMUYHO pa3BUBAIOIIEroCs MUDa,
dbopMrpoBaHHWe  WHTE/NEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camMo00pa30BaHuI0, COTPY/JHUUECTBY, CaMOCTOSTEJIbHOMY TIPHUHSITUIO TPAMOTHBIX
pellleHNi B KOHKPETHBIX >XKU3HEHHbBIX CHUTYalUsIX, CBSI3aHHBIX C BeIlleCTBaMU M UX
TIpUMeHeHreM;

dbopMupoBaHre y 00yuvarol[UXCSl  KAOUEBbIX HABBIKOB  (K/IFOUEBBIX
KOMIIeTeHIIWI), WMEeI[UX YHUBepCaJbHOe 3HaueHue /i pa3/InyHbIX BU/OB
JesiTe/IbHOCTU: pellieHus1 1po0sieM, TIOMCKa, aHamr3a U 06paboTky MH(OpMaruu,
HeoOXOAUMBIX [ijii TprUoOpeTeHUs OIbITa [AesTebHOCTH, KOTopas 3aHUMaeT
BaXHOE MeCTO B TIO3HAHMM XHUMHUM, a TaKKe /Jisi OLEHKH C TIO3UIHA
9KOJIOTMUeCcKo 0e30MacHOCTA XapakTepa B/MSHUS BeL[eCTB U XUMUYECKUX
TIPOL[eCCOB Ha OPraHU3M YejioBeKa U IMPUPOAHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/UIeKTyaJbHbIX W TBOPYECKHX
CTrIoCOOHOCTeN 00yYarOIIMXCs: CTIOCOOHOCTH CAMOCTOSITeTbHO MPUOOpeTaTh HOBbIE
3HAHUS 110 XUMUU B COOTBETCTBHH C >KM3HEHHBIMU MTOTPeOHOCTSIMU, UCTI0/Ib30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHbIE TEXHOJIOTHUH [ TIOMCKA M aHa/iM3a yuebHOU U
HayYHO-TIOMY/IIPHOM MH(POPMAaI[UH XUMHUUYEeCKOT0 COZIep>KaHMUSI;

dbopmMrpoBaHre U pa3BUTHe Y 00yUarol[UXCsl aCCOIIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHUS], HAOJTFOaTe TbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOUMbI, B UaCTHOCTH, TPH IJIAHUPOBAHUK U ITIPOBEJEHUM XUMHUECKOTO
9KCTIePUMEHTA;

BOCIIMTaHWe Y oOyuarommxcs yOeXJEHHOCTM B  T'YMaHUCTHUYECKOU
HaIpaB/IeHHOCTH XUMHUH, €€ Ba)KHOM POMM B peIleHWH Tr00albHbIX TIpo0/iemM
PALMOHAILHOTO TIPUPO/IOTIO/Ib30BaHUS, TIOTIOTHEHHST SHEPreTHUeCKUX PecypcoB U
COXpaHeHHs TIPUPOJHOTO PAaBHOBECUs], OCO3HaHHS HEOOXOAMMOCTH Oepe’KHOTO
OTHOILIEHHSI K TIpUPOJle U CBOEMY 3[0POBBIO, a TakKe MpUOOpeTeHHs OMbITa
WCTIO/Tb30BaHUS TTO/TYUeHHBIX 3HAHWM I TPUHATHS TPAaMOTHBIX PpeIleHHH B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 1iaHe cpegHero o0OImiero oOpa3oBaHUsA MpeAMeT « XHUMHSI»
6a30BOr0 YpOBHSI BXOJUT B COCTaB TipeMeTHOU 006/acTu «EcCcTecTBeHHO-HayUHbIe
TIpeIMEThI».

OO011jee UKC/I0 YaCOB, OTBEJEHHBIX /I M3yUeHUs] XUMHH, Ha 6a30BOM ypOBHE
cpegHero obirero o6pa3oBaHus, coctasssieT 68 yvacos: B 10 kmacce — 34 yaca (1
yac B Hejle/t0), B 11 kacce — 34 yaca (1 uac B HeZiesto).



COAEPXAHUE OBYUEHUA
10 KJIACC
OPI'’AHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUU

[IpegmeT opraHMueCKOU XMMUM: eé BOSHUKHOBEHHWe, pa3BUTHe U 3HAUeHUe B
MO/TyUeHUU HOBBIX BeIleCTB M MaTepuasioB. Teopusi CTPOeHHsI OpraHuYecKUX
coenuHeHnr A. M. ByTnepoBa, eé 0CHOBHBbIE TI0/10)KeHUsi. CTPYKTYypHBbIe (hOpMYJIbl
OpraHhueckux BellecTB. ['oMosorus, wu3oMepus. XuUMHUeCKasi CBSi3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHAPHbIE U KPAaTHbIE CBSI3U.

[IpesncraBieHye 0 KiacCU(pPUKALMU OpraHUYecKyx BelecTB. HoMmeHKnatypa
OpraHhuYeCcKuX COeJMHEHWW (cucTeMaThueckasl) YW TpPUBUA/IbHbIe Ha3BaHUS
Ba)KHEUIIINX MpeCTaBUTeel KIacCOB OpraHUYeCcKUX BellleCTB.

OKCIepuMeHTa/llbHble MeTO/bl M3YUeHHs BeIlleCTB W WX MpeBpalleHuM:
O3HaKomJieHHWe ¢ oOpa3ljaMu OpraHUuecKWx BeIecTB W MaTepuajaMd Ha HUX
OCHOBe, MO/Ie/IMPOBaHUe MOJIEKY/l OpraHUYecKuX BeIecTB, HabOmogeHue u
OMNMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPEBPALLleHUI0 OPraHUYeCKUX BellecTB
TIpU HarpeBaHuH (Ty1aB/ieHUe, 00yT/IMBaHKe U TOpeHue).

YrneBosopoanl

AJIKaHBI: COCTaB U CTpPOEHWe, TOMOJIOTUUEeCKWW psif. MeTaH W 3TaH —
TpoCTelilliie TIpe/ICTaBUTe/IM a/lKaHOB: (GHU3UUecKue U XUMUUecKrhe CBOMCTBa
(peakuyy 3amellleHUsT YW TOPEHHsA), HaxOXXJeHWe B TMpUpOZe, TOJydyeHHe U
TIpUMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUeCKUM psifl. DTUIEH U TIPONUJIeH —
TpoCTelilliie TIpe/ICTaBUTe/IM alKeHOB: ¢Gu3Uueckue U XUMUUecKrhe CBOMCTBa
(peakuyy TUAPUPOBaHHUS, TaJOreHWPOBaHUS, TUApATallud, OKUCIEHUs |
To/IMMepU3aliuK), ojiydeHre 1 IpuMeHeHue.

Ankaguenbl: Oytaguen-1,3 u meTwi0OyTazuen-1,3: cTpoeHue, BayKHEHIIMe
XUMHUYEeCKMe CBOMCTBA (peakuus ronumepusanuu). [lonydyeHne CHUHTETUYECKOTO
KayuyKa U pe3uHbI.

ANKWHBI: COCTaB U 0COOEHHOCTU CTPOEHUSI, TOMOJIOTUYECKUN psijl. AlleTUIeH
— TMPOCTeWILNK TIpe[CTaBUTe/Ib AJKUHOB: COCTaB, CTpOeHUe, (U3NUYeCKue U
XUMHUYECKHe CBOMCTBA (peakluM TUIpUPOBaHMs, rajl0reHUpPOBaHUs], TUIpaTalyu,
TOpPEeHusl), MoJlydeHre 1 TIpUMeHeHHe.

Apenbl. beH3son: cocTaB, cTpoeHue, (Qu3MuecKre U XUMHYeCKHMe CBOMCTBa
(peakivy rajioreHUpoBaHUs ¥ HUTPOBAaHUS), MOJydeHUe U TipuMeHeHue. Tonyon:
cocmas, cmpoeHue, usuveckue U Xxumuueckue ceolicmea  (peakyuu
204/102HUPOBAHUSI U HUMPOBAHUsL), NOJAyYeHue U npumeHeHue. TOKCHUUHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MeXZAY YIJIEBOAOPOAAMHU, TPHUHAJIEXAUUMUA K
Pas3/IMYHbIM KJ1acCam.

[Ipypo/iHble WCTOUHUKH YTI€BOAOpPOAOB. [IpUpoAHBIM Ta3 W TIOMyTHBIE
HedTsHble Ta3bl. HedTh 1 eé mpoucxoxzaeHue. Criocobwsl mepepaboTku HedTu:
TeperoHKa, KPEeKWHr (TepMHUUYeCKuM, KaTaJIuTUYeCKUu), nuposu3. [IpoayKrsl
nepepaboTky He()TH, UX TIPUMeHeHUe B MPOMBIIIEHHOCTH U B ObITy. KameHHbIN
yToJib Y TIPOAYKTHI €ro rnepepaboTKU.

OKCrepuMeHTa/lbHble MeTO/bl M3YUeHWs BeIeCTB W WX M[peBpallleHuM:
O3HaKOMJIeHHe C oOpa3ljaMu TUlacTMacC, KayuyyKOB U Ppe3WHbl, KOJIEKI[UU
«Hedbtb» ©  «¥Yrosb», MOJeTMpPOBaHHe  MOJIeKY/J  YIJIEBOJAOPOJOB U
raJloreHONPOU3BO/IHbIX, MPOBe/leHre MDAKTUUeCKOW paboThl: MoJsiyueHre 3TU/IeHa
Yl U3y4YeHHe ero CBOMUCTB.

PacuéTHbie 3agauu.

BbiuvcsieHWsi TI0 ypaBHEHHI0 XWMHWUYECKOW peakiuu (Macchbl, 00BEMa,
KO/JIMYeCTBa MCXOJHOTO BellleCTBa W/M MPOJYyKTa peakluM IO M3BeCTHbIM Macce,
00bEMY, KOTMUECTBY OJJHOTO M3 UCXO/JHBIX BeI[eCTB W/ TIPOAYKTOB PeaKIUH).

Kucnopojcoaepikainiyue opraHuuecKye coeJHHeHUs

[IpenenbHble OAHOATOMHBIE CIUPTHL. MeTaHO/N M STAaHOJ: CTPOEHHe,
¢du3nueckue U XUMUUECKHMe CBOMCTBa (peaki[id C aKTUBHBIMU MeTajljlaMu,
rajJioreHoBOJOPO/iaMH, TOpeHHue), TIpUMeHeHue. BoJopoiHble CBSI3U  MeXAy
MOJIEKY/IaMHU CITUPTOB. [leliCTBMe MeTaHO/1a M STaHOJIa Ha OPraHW3M YeJIOBeKa.

MHoroatoMHble  CIUPTHL.  OJTWIEHIJIMKOIb W TJIMLEPUH: CTPOEHHe,
dbusMueckue W XUMHYECKUe CBOWCTBa (B3aWMOJIEWICTBHME CO II€JIOYHBIMU
MeTa/ulaM{, KauyeCTBeHHasl peakldss Ha MHOIOaTOMHble CIUPTHI). [lelicTBHMe Ha
opraHusM yesioBeka. [IprMeHeHre rauLepruHa U STUIEeHTJIUKOIS.

@deHOJI: CTpOEHWe MOJIeKY/Ibl, (U3NYecKhe U XHMUUECKUe CBOMCTBA.
TokcuuHOCTh peHos1a. [IpriMeHeHune geHoa.

Anppernpl M KemoHbl. DopManbleruji, aueTtajblerus:  CTPOeHHe,
¢du3nueckue U XMMUUeCKWe CBOMCTBA (peakiuM OKWUC/eHUs U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe Peaklyu), MoJiyuyeHre U IPUMeHeHue.

OZHOOCHOBHBIE Tipefie/ibHble KapOOHOBbIe KUC/IOThL. MypaBbuHasi U
YKCyCHasi KUCJIOTBL: CTPOeHHe, (PU3nyeckre U XMMUYeCcKre CBOMCTBA (CBOMCTBA,
oO1ue 71 Kacca KUC/IOT, peakius 3TepuduKalym), moaydeHre U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUC/IOThI KaK MpeCTaBUTETN BBICIIMX KapOOHOBBIX
KUC/IO0T. Mbi/la KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOILlee JeiiCTBUe.

CnoxHble 3pUpbl KaK TMPOU3BOJHbIE KApOOHOBLIX KHC/IOT. ['uapomms3
CnoXKHbIX 3¢UpoB. Kupbl. 'napoaus xupos. [IpruMeHeHue )XUPOB. bruosiornueckas
POJIb JKAPOB.




YrneBoApl: COCTaB, KjlacCU(pUKalus  yrieBojoB  (MOHO-, [U- U
rosicaxapusibl). ['7lF0K03a — MpOCTeMIMii MOHOCaxapu/i: 0COO@HHOCTH CTPOeHUSs
MOJIEKYJIbl, (HU3UUeCKMe W XMMHYeCKWe CBOMCTBa (B3aUMOJEWCTBHE C
rugpokcugom mMeau(Il), okvcieHWe aMMHMauHBIM pacTBOpOM oOkKcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpOXkKeHHe T/TIFOKO3bl), HaxXO)XK/eHHe B TIPUpPOZie, TPUMeHeHue,
buronoruyeckast posib. @ortocrHTe3. PpyKTo3a KaK H30MeP ITFOKO3bI.

Kpaxman v ne/ro103a Kak NnpupojHblie mosimMepbl. CTpoeHue Kpaxmasa U
Le/to/03bl.  dU3Mueckue YW XUMHAUYECKMe CBOMCTBA Kpaxmana (TUApOu3,
KaueCTBEHHAs PeakLysi C HOZI0M).

OKCIepuMeHTa/lbHble MeTO/bl M3YUeHHs BelleCTB W WX [peBpalleHuM:
TipoBe/ieHWe, HaO/MOZieHWe U OMMCaHWe [IeMOHCTPAIJMOHHBIX OIBITOB: TOpeHHe
CMMPTOB, KaueCTBEHHbI€ peaklMd OJHOATOMHBLIX CHOUPTOB (OKHC/IEHHEe S3TaHoJia
okcuzom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJIEMCTBUE TJIUL[EPHUHA C
ruzipokcuziom meau(Il)), anbaerugoB (OKvcC/IeHHe aMMHaYHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u ruzapokcugom wmeau(Il), B3auMozeMcTBHE Kpaxmaia C HOZOM),
TIpOBe/ieHHe MPaKTHUeCcKol paboThl: CBOMCTBA pacTBOpPAa YKCYCHOM KMCJ/IOTHI.

PacuéTHbie 3agaum.

Bbluvc/ieHWsi TI0 ypaBHEHHI0 XWMUUYECKOW peakiuu (Macchbl, 00BEMa,
KOJIMUeCTBa MCXOJHOTO BellleCcTBa WM TMPOAYKTa peakl[dyd MO W3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO W3 UCXOAHBIX BEI[eCTB WM TIPOAYKTOB PEAKIUH).

A3oTcofep)Kaliye opraHuuecKkre CoeJuHeHUs.

AMHHOKUC/IOTBI KaK aM(OTepHble OpraHhueckue coefuHeHusi. Pusnyeckue
Y XMMUUeCKre CBOMCTBA aMHUHOKMC/OT (Ha mpumepe TuiuMHa). buosorunyeckoe
3HaueHWe aMUHOKUCIOT. [TenTuapi.

be/lku Kak MpHUpOAHBIE BBICOKOMOJIEKYJISIPHbIe coefuHeHus. [lepBuuHas,
BTOpMYHasi W TpeTUYHasi CTPYKTypa OenkoB. XuMuyeckue CBOMCTBa OesIKOB:
TM/IPOJIN3, IeHaTypaliysi, KaueCTBeHHbIe peakiiui Ha OesKHu.

OKCrepuMeHTa/lbHble MeTO/bl M3YUeHWs BeIeCTB W HX MpeBpallleHuM:
HabJ/Tr0/leHre U OIrCaHue eMOHCTPAI[MOHHBIX OIbITOB: JieHaTypalys 0e/IKOB TIpu
HarpeBaHUH, LIBeTHbIE peaKliiy Oe/iKOB.

BbicokoMoJ1eKy/IipHbIe COeANHeHMs

OCHOBHBIE TOHSATUSI XMMHUU BBICOKOMOJIEKYJ/ISIDHBIX COeAUHEHUU: MOHOMED,
TO/IMMep, CTPYKTYPHOE 3BEeHO, CTeleHb MOJMMepHr3aliid, CPeJHsIs MOJIeKy/sipHast
Macca. OCHOBHbIE MeTO/bl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COeQUHEeHUU —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepuMeHTa/lbHble MeTO/bl M3YUeHHWs BeIeCTB W WX M[peBpallleHuM:
03HaKOMJIeHHe ¢ 0Opa3iiaMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
Kay4yKOB.

MexrnpeameTHble CBA3U.



Peanu3ariyisi MeXXIpeAMeTHbIX CBsi3el MPY U3yUeHUH OPraHUYeCKOW XUMUU B
10 kmacce ocylilecTBsieTCsl 4epe3 MCIOb30BaHWe KakK OOIMX ecTeCTBeHHO-
HAyUHBIX TIOHATWUM, TaK W TOHATUM, SIBJSIOIIUXCA CUCTEMHBIMU ISl OTAE/IbHBIX
TIpeJIMETOB eCTeCTBeHHO-HAayUHOT0 [UK/IA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HayUHbIMA (paKT, THUIIOTE3a,
3aKOH, TeOopusl, aHalu3, CUHTe3, KjaccuduKalys, epuoAuuHOCTb, HabsoeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/Ie/TAPOBaHHE.

du3vka: MaTepusi, SHEprusi, Macca, aroM, 3JIeKTPOH, MOJIeKYJIa,
JHepreTUYeCKUil ypOBeHb, BeI[eCTBO, Tel0, OObEM, arperaTHoe COCTOSIHHE
BeIIleCTBa, (pri3ruecKrie BeJTMUUHbI U eJUHULIbI X W3MepeHusl.

buonorusi: Kietka, opraHu3mM, Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTe3, OMONOTHMUECKU AaKTHBHbIe BelecTBa (0OenKuW, YI/IeBOJbBI, JKUDBI,
(hepMeHThI).

['eorpacdusi: MUHepasibl, TOpPHbIE TIOPO/IbI, TI0/ie3HbIe UCKOIMaeMble, TOTIIUBO,
pecypChl.

TexHO/IOTHS: THUII[EBble TPOAYKTHI, OCHOBBI DAallMOHA/JLHOTO TTUTAHMUS,
MOIOIIIEe CPe/ICTBA, JIeKADCTBEeHHbIE M KOCMeTHYeCKHe TperapaThl, MaTeprasbl U3
WCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKA{A XUMUA

TeopeTnuyeckye 0CHOBbI XUMHH

XUMUYeCcKUd 3nemMeHT. AToMm. SAapo aToma, HW30TOMbL. IeKTPOHHAas
000/10uKa. JHEpreTHUeCcKre ypOBHH, MOAYPOBHH. ATOMHBIe opbuTtan, s-, p-, d-
s/ieMeHTbl. OCOOeHHOCTH pacripejiesieHusi 7eKTPOHOB T0 opOuTansiM B aTomax
3JIEMEHTOB TePBbIX UEThIPEX MePUOZ0B. DJIeKTPOHHAsE KOHPUrypaLysi aTOMOB.

[Teproanyeckuii 3aKoH U Ilepruoanyeckasi cucTeMa XMMHAUYECKUX 371EMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoAUeCKoro 3akoHa U Ileproguueckoil CUCTEMBI
XuMHueckux snemeHToB [l. V1. MeHgeneeBa ¢ COBpeMEHHOU TeOpHWer CTPOEeHUSs
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsi CBOMCTB XUMHWYECKUX SJIEMEHTOB U
oOpa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BeIlleCTB IO TPYIIaM U ITIepPHO/IaM.
3HaueHre NepuoAMYeCKOro 3aKOHa B pa3BUTUY HaYKHU.

CtpoeHve BellecTBa. XUMHUeCKasi CBA3b. BHUAbl XUMHUYECKOW CBSI3U
(KOBajleHTHas HeToJIIpHas W TMOJIApHAas, WUOHHAas, MeTa/uinueckas). MexaHW3Mbl
oOpa3oBaHUsI KOBa/IBHTHOW XHUMWUeCKOW CBs3M (OOMeHHBIM U  JIOHOPHO-
aKlenTopHbi). BogopogHast cBsizb. BaneHTHOCTb. OJIeKTPOOTPULIATETLHOCTD.
CrernieHb OKUC/IeHYs. VIOHBI: KATUOHBI U aHUOHBI.



BelmectBa MOJEKYJISIPHOTO U HEMOJIEKY/SIDHOTO  CTPOEHUsl.  3aKkOH
TIOCTOSTHCTBA COCTaBa BelleCTBa. UMbl KPUCTA/UVIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT THUIA KPUCTA/I/TMUECKOU PELIETKH.

[ToHaTue 0 aucnepcHbix cucteMax. VICTMHHBIE U KOJUIOMJHBIE PaCTBOPBI.
MaccoBas [0/151 BellleCTBa B pacTBOPE.

Knaccudbukaiiys HeopraHuveCcKux COoeIMHEHU M. Howmenkatypa
HeOpraHWueCKUx BellecTB. [‘eHeTMueckass CBsA3b HEOPraHWYeCKHWX BelecCTB,
TPUHAJIeXXalMX K Pa3/IMuHbIM K/lacCaM.

Xumuueckass — peakiusi.  Kraccudukanuys — XMMUUeCKUX — peakliu B
HEOPraHu4eCckKOM M OpPraHhuYeCKOW XWMHM. 3aKOH COXPaHEeHUs] MacChl BeLeCTB,
3aKOH COXPaHeHUsl U TIpeBpalljeHusl SHepruy Mpyu XMMHUUeCKUX peakiysX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTb OT Pa3MUuHbIX (pakTopoB. ObpaTHMbIe
peakiuu. XuUMHUeCKOe paBHOBecre. @PakTOpbI, BIMSIOLIKE HA COCTOSIHUE
XyUMuueckoro pasHoBecus. [Ipuniun Jle IlaTesibe.

OnekTposuTHUecKas auccoryaiysa. CuibHble U c1abble 31eKTposuThl. Cpesia
BO/JHbIX PaCTBOPOB BeIeCTB: KUCJ/asi, HeUTpaJibHasl, 11e/I0YHasl.

OKuCIUTeIbHO-BOCCTAaHOBUTE/IbHBIE PeaKLUU.

OKCIepuMeHTa/lbHble MeTO/bl M3YUeHHs BelleCTB W WX [peBpalleHuM:
JeMOoHcTpauus Tabsui «[leproanueckass cucTeMa XUMUUeCKUX 3yeMeHTOB [I. U.
MeHeneeBa», H3ydyeHHe MoOje/iell KPUCTA/UTMUECKHX PeIETOK, HaOmoaeHue U
OTMCaHue JeMOHCTPALIMOHHBIX 1 JJaOOPAaTOPHBIX OILITOB (pa3/ioyKeHue TIepOKCH/a
BOZ0PO/ia B MPUCYTCTBUU KaTajan3aTopa, Oomnpeie/ieHre CpeJibl PACTBOPOB BeLeCTB
C TIOMOIIbI0 yHUBEPCAJbHOI'O WHJIMKATOpa, peakiMM WOHHOTO 0OMeHa),
TIpOBe/ieHHe TIPAaKTUUeCKO paboThl «BiusiHHe pa3MMuHbIX (aKTOPOB Ha CKOPOCTh
XMMUYECKOU peakLun».

PacuéTHbie 3agaum.

PacuéTel 1O ypaBHEHMSIM XUMHUUYECKMX peakiuid, B TOM UHC/Ie
TepMOXHMMHYECKMEe paCuéTbl, PacuéTbl C HCIO0J/Ib30BAHWEM TIIOHATUS «MacCoBas
JIOJIS1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. [lomoxxeHue HeMeTa/sioB B Ilepuoanueckor — cucteMe
XUMHUeCKUX 37eMeHTOB []. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
@du3nuecKkre CBOWMCTBA HeMeTas/uioB. AJUIOTPONUS HeMeTa//IoB (Ha IipuMmepe
KMC/I0pOo/a, cephbl, hocdopa u yriaeposa).

XVWMHUYeCKre CBOMCTBa Ba)KHEHIIIMX HeMeTasuioB (TajioreHOB, Cepbl, a30Ta,
dochopa, yriepoga U KpeMHMs)) U MX  COeUHEHUW  (OKCH/[OB,
KUCJIOPOACOep KalluX KUC/IOT, BOAOPOAHBIX COeJUHEHUN ).

[IprMeHeHHe Ba)KHEUILINX HEMETA/IJIOB U UX COeZJUHEHUH.



Metannel. Ilonoxenve metaioB B [leproguueckor CcUCTeMe XUMUYECKUX
snemeHToB [I. Y. MeHaeneeBa. OcoOeHHOCTH CTPOEHHS 3/IEKTPOHHBIX 000/I0UeK
aToMoB MeTasiioB. O61ue (usnueckre cBoiicTBa MeTa/uioB. CriiaBbl MeTalJIOB.
DNeKTPOXUMUUECKUH Psif] HallpSUKeHUU MeTaJlyioB.

XUMHUeCcKrde CBOMCTBA BaKHEUIIIMX MeTas/yIoB (HaTpuM, Ka/lui, KasbLWM,
MarHui, aJllOMUHUMN, LIUHK, XpPOM, Kejie30, Me/lb) U UX COeIMHeHUH.

OOb1ue crocobbl TosyueHusi MeTasyioB. [IprMeHeHUe MeTaloB B ObITY U
TeXHUKe.

OKCIepuMeHTa/lbHble MeTO/bl M3YUeHHs BelleCTB W WX MpeBpalleHuM:
n3ydyeHue KO/leKuuu «MeTamibl U CIulaBbl», 00pa3lj0oB HeMeTaslyIOB, pellleHre
9KCIIepUMEHTaNbHBIX 3a/lau, HaOoJeHHWe W OIMCaH{he JeMOHCTPAIJMOHHBIX U
7abopaTOpPHBIX OIMBITOB (B3aMMOEMCTBUE THIPOKCH/IA aFOMUHUSI C PacTBOPAMU
KUCJIOT U 1[e/I0Uel, KaueCTBeHHbIe PeaKlMd Ha KATUOHbI MeTa/lIoB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHUUECTBY
BelllecTBa, Macce Wik 00bEMY OZHOTO W3 y4YaCTBYIOIIMX B PeaKI[UM BeIecCTB,
pacuéThl Macchl (00bEMa, KOJTMUeCTBA BelljeCTBa) TIPOAYKTOB PeaKLUu, ec/id OJHO
Y3 BeLeCTB UMeeT TIPUMeCH.

XUMHUS U )KH3Hb

Posib xuMuM B 00ecrieueHHuH SKOJIOTUUECKOM, SHEePreTHYecKod U IHIeBOU
6e30macHOCTH, Pa3BUTUM MeUIMHBL. [IOHATHE O HAy4YHBIX MeTOAaX TO3HAHUS
BellleCTB M XUMUYECKUX PeaKLuu.

[TpeactaBieHdss 00 OOmMMX HAyuHbIX TIPUHI[MIIAX  [POMBIILIEHHOTO
TO/TyUeHUs] B)KHEUIIINX BellleCTB.

YesioBeK B MHUpe BeIeCTB M MaTepuasoB: BaKHEWILHWEe CTPOUTE/bHBIE
Marepuasbl, KOHCTPYKLMOHHbIE MaTepuaibl, KpacKy, CTeKJIO, KepaMHKa,
MaTtepuasbl [/s1 3/IeKTPOHUKH, HaHOMaTepuasbl, OpraHuueckue U MUHepaJibHbIe
yIobpeHwus.

XvMHUSI U 3[0pPOBbe Ue/IOBEKAa: MpaBW/la HKCMOJb30BaHUSA JI€KapCTBEHHBIX
TiperapaToB, IpaBu/ia 6e30MacHOr0 MCIO/b30BaHUS TIperapaToB ObITOBOM XWUMUU
B [MOBCEJHEBHOM JKU3HHU.

MexripejMeTHbIe CBSI3U.

Peanmu3amiisi  MeXNpeJMETHBIX  CBsI3ell TMpPU  U3y4ueHWH 0Oijedt u
HeOpraHnveckor XMMHUM B 11 Kjlacce OCYILeCTB/ISIETCS Uyepe3 MCII0/Ib30BaHUe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHSTUM, TaK U TIOHATUM, SIBJSIOI[AXCS
CUCTEeMHBIMHU [IJIs1 OTJe/IbHBIX MPe/IMETOB eCTeCTBEHHO-HAYUHOI' 0 LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHble TIOHATHS: HAy4yHbIH (DaKT, TUIIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KjaaccuduKalus, T[epruoJUuYHOCTb, Hab/oAeHue,
5KCIIePUMEHT, MOZIe/IMPOBaHUe, U3MePeHUe, sIBJIEHUE.



dusrKa: MaTepusi, SHepPrusi, Macca, aToM, 3/IeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKUN YPOBeHb, BeleCTBO, TeJo,
00BbEM, arperaTHoe COCTOsSIHME BellecTBa, (pu3nuecKre BeTMUUHbI U eIMHULIBI UX
V3MepeHUs, CKOPOCTb.

Buosiorysi:  K/eTKa, OpraHW3M, 3KocucTeMa, Ouocdepa, Makpo- U
MHUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

['eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, TO/I€3HbIE UCKOIIaeMble, TOTIMBO,
pecypchsl.

TexHoOTHsA: XUMUUeCKasi MPOMBILIIEHHOCTb, MeTa//lyprusi, MPOU3BO/CTBO
CTPOUTENBHBIX MaTepuajioB, CeIbCKOXO3SIMCTBEHHOE TIPOM3BO/ICTBO, TUILEBast
TPOMBIIILJIEHHOCTb,  (DapMalieBTUUecKasi  IPOMBIILJIEHHOCTb,  ITPOU3BO/ICTBO
KOCMETHUYEeCKUX TpernapaToB, MPOM3BOACTBO KOHCTPYKL[MOHHBIX MaTepUasoB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.



ITINTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUN
HA BA30OBOM YPOBHE CPEAHEI'O OBIJEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

@®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/lbTaTaM OCBOEHUS
o0OyuarolMMHUCs TIporpaMM cpefiHero o01ero o0pa3oBaHUs (JIMYHOCTHBIM,
MeTarnpeJIMeTHbIM W NpeAMeTHbIM). HayuHO-MeToguueckoW OCHOBOW /ISl
pa3paboTKK TIaHWPYEeMbIX pe3y/bTaTOB OCBOEHUsI MpPOTrpamMM CpejHero o0biiero
oOpa3oBaHUs SIB/ISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIN TIOAXO[.

B COOTBeTCTBUMM C CHUCTEMHO-/eATebHOCTHbIM TOAXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHsI» Ha ypOBHe CpeJHero
ob11ero obpa3oBaHus BbIZle/IeHbI C/IeAYIOIINe COCTaB/ISIOIHe:

0CO3HaHWe OO0YyUaroIUMHUCI POCCHUMCKOW TpaXkJAaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IBHOCTH U CaMOOTIpe/ie/IeHUIO;

Ha/IMuMe MOTHBALMU K 00yUeHHIo;

1je/leHaripaBieHHOe pa3BUTUe BHYTPEHHUX yOeXAeHHM TMUHOCTU Ha OCHOBe
K/TFOUEBBIX [[eHHOCTEeH M UCTOPUUYECKUX TPaJULii 6a30BO HayKU XUMUH;

TOTOBHOCTb U CIOCOOHOCTb OOYYarIUXCs PYKOBOJACTBOBATbCS B CBOeH
JesiTeNTbHOCTU 1[eHHOCTHO-CMBIC/IOBBIMUA yYCTAaHOBKaMH, MPUCYIIUMU LieJIOCTHOU
CUCTeMe XMMHUeCcKoro obpa3oBaHus;

Ha/InyKie TIPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYPbI U CTIOCOOHOCTH CTaBUTh
L|e/Id ¥ CTPOUTD KU3HEHHbIE T/1aHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUsI TpeAMeTa «XHUMUS» [JOCTUTalTCS B
eMHCTBe yuyeOHOM U BOCMUTATeNbHOU [leATeTlbHOCTU B COOTBETCTBUM C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, NYXOBHO-HPaBCTBEHHbIMU 11€HHOCTSIMU
U HWJieaJjlaMi POCCUMCKOTO TPa)KJaHCKOro o0Ol1ljecTBa, TMPUHATHIMU B 00I1[eCTBe
HOpMaMH ¥  TpaBWaMM  TIOBeJleHUs,  CIOCOOCTBYIOIMMH  TpolieccaM
CaMOITIO3HaHUsl, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yUaroIuXCsl.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TpeiMeTa «XHUMHUs» OTPaKaroT
chOpMUPOBAHHOCThL OMbITA T103HABATE/JbHOM M TPAKTUYECKOW [esTe/IbHOCTH
o0yuaroluXcs 10 peaar3aliy TIPUHSATHIX B 00I[eCTBe LIeHHOCTel, B TOM YuCJ/ie B
YacTu:

1) rpaXXAaHCKOro BOCIUTAHMA:

0CO3HaHUs1 00YYalOIIUMUCS CBOUX KOHCTUTYL[MOHHBIX MpPaB U 00s13aHHOCTEH,
yBa)KeHHsI K 3aKOHY Y MIPaBOTOPSAKY;

Tpe/iCTaB/eHdss O COLMA/JbHBIX HOPMax M TMpaBWiaX MeXIMUHOCTHBIX
OTHOLLIEHHH B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [esATebHOCTH TIpH CO3[AHUU
yueOHbIX MPOEKTOB, pellleHWH y4yeOHBIX U T03HaBaTeSbHBIX 3a7lau, BBIMOJTHEHU!
XUMHUECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TOHWUMAaTh W TIPUHMMATb MOTHBBI, HaMepPeHHs, JIOTUKY U
apryMeHThI [PYTUX TIPU aHaM3e Pa3/InyHbIX BUIOB yueOHOU AesTeTbHOCTH;

2) IaTPMOTHUYECKOT0 BOCIIMTAHHA:

1[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUUYECKOMY UM HayuyHOMY Hac/eAuro
OTeueCTBeHHON XUMUHY;

yBa)KeHUsI K TPOIeCCy TBOpUeCTBa B 00/aCTW TeOpUM U TMPaKTHUYECKOTro
TIpPUMeHeHHs] XMMHH, OCO3HAHUSI TOTO, UTO JOCTH)KEHWsS] HayKu eCTb pe3ysbTar
JUIATeNbHBIX ~ HAO/MO/eHNH, KpPOIOT/IMBBIX  SKCIIePUMEHTAbHBIX  ITOMCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX U ITPAKTHKOB,

MHTepeca W T[I03HaBaTeIbHBIX MOTHBOB B TIOJNyUeHUH W IIOC/IeLYIOIIeM
aHa/iM3e UHQOPMAILMK O TepeioBbIX JOCTW)KEHUSIX COBPEMEHHOW OTeueCTBeHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOT0 TTOBe/IeHNS;

CIIOCOOHOCTH OLIeHMBAThb CUTYAL[MH, CBSI3aHHbIE C XUMUUYECKHUMU SIBJIEHUSIMU,
Y TIPUHMMATh OCO3HAHHBIE PeIleHHs, OPUEHTHUPYSICb Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHWBaTh CBOE TIOBe/IeHHe U TIOCTYIKH CBOMX TOBapwileid C
TIO3UI[MM HPAaBCTBEHHBIX M TPAaBOBbIX HOPM M OCO3HaHWE TIOCAEeACTBUNM 3TUX
TIOCTYTIKOB,;

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

MOHWUMAaHUsI 1IeHHOCTeH 370poBoro u 0Oe3ormacHoro oOpasza >KHM3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEeHHs K COOCTBEHHOMY (PU3MUecKoMy U
TICUXUYECKOMY 3/10POBbIO;

cobmofienrss TipaBWl  Ge3oracHOro oOpallieHuss C BellecTBaMd B OBITY,
TOBCEeJHeBHOM JKU3HU U B TPYZOBOM JleITebHOCTY;

MOHUMAaHWs L[eHHOCTH TIPaBWI WHAWBUYAJIbHOTO W  KOJIJIEKTUBHOTO
Ge30racHOro MOBe/[eHNsI B CUTYal[UsIX, YTPOXKAIOI[UX 37I0POBBIO U JKWU3HM JIFOIel;

OCO3HAHUS TIOC/IeAICTBUM U HENPUATHS BPEAHBbIX TMPUBBIUEK (YIIOTpeOsieHus
aJIKOT0J15, HADKOTUKOB, KYPeHHUSI);

5) TPy/A0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  ydeOHO-MCC/Ie/oBaTeNbCKON
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW W JPyrHMX BUJaX
JesiTe/IbHOCTY;

YCTAaHOBKM Ha aKTMBHOE YyyacThe B pellleHWH TPaKTUUeCKUx 3ajad
COLIMaTbHOM HarpaB/IeHHOCTU (B paMKax CBOEro K/acca, IIKOJIbI);



WMHTepeca K MPaKTUUeCKOMY M3y4eHHIO Mpodeccuii pa3MuHOTO pojia, B TOM
yKc/ie Ha OCHOBe MPUMeHeHUs MpeAMeTHbIX 3HaHUM T10 XUMUM;

YBa)KeHUsI K TPYAY, JIOZSIM TPY/la ¥ pe3y/ibTaTaM TPYA0BOU /1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHAWBHUYa/IbHOM TpPaeKTOpUH
obpa3oBanus, Oyayiedi mpodeccuyd ¥ peanu3alidd COOCTBEHHBIX >KHU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX MHTEPeCOB, CIIOCOOHOCTeN K XWMUHM, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 53K0/10rMYeCcKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1eco0bpa3HOr0 OTHOIIeHWS] K TIPUpojie, KaK WCTOUHHUKY
CYILI[eCTBOBAHUS JKHU3HU Ha 3eMJie;

MOHUMaHUsI T/I00a/IbHOTO XapakTepa 3KOJOTUYeCKUX ITpo0sieM, BIUSHUS
5KOHOMUYeCKHUX TMPOLIeCCOB Ha COCTOSIHME MPUPOJHON 1 COLMaIbHOW Cpejibl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUS [JOCTDKEHUM XUMHH  [Jis
pelilieHus1 BOTIPOCOB PaliMOHAIbHOTO TIPUPO/I0TIOHb30BaHUS;

aKTUBHOTO HeTpUATUS [IeUCTBUM, TIPUHOCSIIUMX BpeJ  OKpy»Katrollleu
TIPUPOJIHOM CpeZie, YMEHHUsS TIPOTHO3HMPOBATh HeOJIarorpusiTHbIe SKOJIOTUUeCKHe
TI0C/IeICTBUSI TTPeATNIPUHUMAaeMbIX 1eHCTBUI U MpeA0TBPaIlaTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTUUECKOT0 MBIIIeHHs], SKOJOTHYeCKON KYJ/IbTYPhbI,
OTIbITa JesiTeNTbHOCTH 9K0JIOTUUECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCsSI UMM B TIO3HABATe/bHOW, KOMMYHUKATUBHONW M COLIMATBHOU
TIPAaKTHKEe, CMOCOOHOCTH U YMEHHsI AaKTUBHO TIPOTUBOCTOSTH  H/I€0JIOTUN
xemodobuu;

7) EHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33DEHHs], COOTBETCTBYIOILLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU 1 00II[eCTBeHHOMN TIPAaKTUKWY;

MOHUMaHUs CrieluUKU XAMHAKM KaK HayKl, OCO3HaHUs e€é poiid B
dhopMHpOBaHMY PpallMOHANTBHOTO HAyYHOTO MBIIIJIEHUS, CO3/laHUW 1]eJI0OCTHOTO
Tipe/icTaB/ieHuss 00 OKpY’KarollleM MHpe Kak O eIMHCTBe TIPUPOAbLI U UesioBeKa, B
TO03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHnd TMpobseM CoXpaHeHHs
TIPUPOTHOTO PaBHOBECHS;

yOexJEHHOCTM B 0C000W 3HAUMMOCTA XHMWUU IS COBPEMEHHOM
I[UBANM3AIUM: B €€ TyMaHUCTUUECKOW HampaB/JeHHOCTH W BaXHOW PO B
CO37IaHUM HOBOM 0a3bl MaTepyaIbHOM KYJIBTYPHI, pellleHHH T/100aJbHbIX TTPobiemM
YCTOMUYMBOTO PAa3BUTHS Ue/ioBeueCTBa — ChIPbEBOM, SHEPreTUUeCKOM, MUILEBOU U
9KOJIOTMYeCcKo 0e30MacHOCTH, B Pa3BUTUM MeAULIMHBI, oOecrieueHUU YCJIO0BUH
YCHEIIHOTO Tpy/la W 3KOJOTMYecKd KOMMOPTHOM >KU3HU KaXKJOro uJieHa
o0111eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMaHUSI CYIIHOCTHM MeTO/I0B
TI03HAHMS, WCITO/Ib3YeMbIX B €CTEeCTBEHHBIX HAayKaX, CIIOCOOHOCTHM HCIT0/Ib30BaTh



To/yuyaeMble 3HaHUs JJis aHa/inu3a U 00BsICHEeHUS sIBJIEHHN OKPY>KaloIllero Mupa u
TIPOMCXOASIINX B HEM M3MeHeHWH, yMeHuUs [leflaTb 000CHOBaHHbBIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOI[UXCS JJaHHBIX C 1IeJIbI0  TIO/TyYeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH CaMOCTOSITe/TbHO UCIIO/Ib30BaTh XUMUYECKHe 3HaHUS IS
peliieHusi IpobJieM B peasbHBIX )KU3HEHHBIX CUTYaLUsX;

MHTepeca K TT03HAaHUI0 U UCC/Iel0BaTeIbCKOW J1esiTe/IbHOCTH;

TOTOBHOCTH Y  CIIOCOOHOCTM K  HeNpephiBHOMY  00Opa3oBaHWIO U
camMo00pa30oBaHUIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAaHUM 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

VMHTepeca K 0COOeHHOCTsM Tpy/Zia B pa3/WuHbIX cepax mpodeccruoHanibHON
J1esiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MeTanpejMeTHbIe pe3y/IbTaThl OCBOEHMs yueOHOro rpeameTa «XHUMHUsI» Ha
ypOBHe cpefiHero o0iijero 06pa3oBaHus BK/IFOUAIOT:

3HauMMble O (OPMHUPOBAHMS  MHMPOBO33pEHMS  OOYyuaroIMXCS
MeXIUCIUTUTMHApHbIE (MeXIpeaMeTHbIe) 00illeHayuyHble TTOHSITHS, OTpakarollye
1[e/IOCTHOCTb HAy4YHOM KapTHHbI MHpa U CIeUGHUKY METOZOB T03HAHMS,
UCTO/b3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPrHsl, sBJIeHHE,
TIPOLIeCC, CMCTeMa, HayuHbId (DaKT, IIPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, MCC/ieloBaHKe, Hab/IroieHre, N3MepeHre, SKCIIEPUMEHT U [pyTHe);

YHUBepCa/ibHbIe yueOHble [eHCcTBHs (MMO3HABaTeIbHbIE, KOMMYHUKATHBHBIE,

PeryJiATUBHEIE), obecmieurBaroIIie dhopMrpoBaHue byHKIMOHATbHON
I'PaMOTHOCTH U COLIMA/IbHOM KOMIIETEHI[UN 00YUatoL[uXCs;
CTIOCOOHOCTD 00y4JaroImxcs WCII0/Tb30BaTh OCBOEHHbIe

MEXIUCIUTIIMHApHbIe, MAPOBO33peHUeCKHe 3HAHWS W YHUBepCa/bHble yueOHbIe
JIeCTBUS B MO3HABATe/IbHOM M COLIMA/IbHOM TIPaKTHKe.

MeTaripegMeTHble pe3ynbTaTbl OTpaXkalOT OBJaZieHHe YHHBepCaJlbHbIMU
yueOHBIMH  TO3HaBaTeNbHbIMM, KOMMYHUKAaTUBHBIMH U  PeryJSTUBHBIMU
JIeCTBUSIMU.

OB/ajieHue YHHMBepCaJTbHBIMH y4eOHBIMU Mo3HaBaTe/IbHBIMH
AeMCTBUAMM:

1) 6a30BbIe JTOrHUECKHE JeMCTBHSA:

camMoCTosITe/IbHO  (DOpMy/MpoBaTb W aKTyaJM3UpoOBaTh  IMpobiemy,
BCEeCTOpPOHHE e€ pacCMaTpuBaTh,

omnpefie/iATh 1ieJid JesiTeTlbHOCTH, 3ajJaBasl [apamMeTpbl W KPUTEPUH MX
JIOCTH)KEHHsI, COOTHOCUTD pe3yJ/IbTaThl [esiTeJIbHOCTH C MOCTaB/IeHHBIMU 1[e/IsIMU;

WCII0/Tb30BaTh TIPU OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJIEHUS —
BbIZIEJIATh XapaKTepHble MPU3HAKW TOHSTUM U yCTaHaB/IWBaThb WX B3aWMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIME TTOHATHS J/isl 0OBSICHEHUS OTAe/NbHBIX (haKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHHS W KPUTEpPUM /i1 KlacCU(PUKAIUU BeIecTB |
XUMUYECKUX peaki[ui;

yCTaHAB/IWBATh TPUUMHHO-C/IE/ICTBEHHbIE CBSI3U MEXy H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKAeHusi (UHJyKTHBHbIe, [IelYKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATb 3aKOHOMEPDHOCTH W TIPOTHMBOPEYMsT B pacCMaTpHBaeMbIX
SIBJIEHUSTX, (HOPMYTMPOBATh BHIBOABI U 3aK/TFOUEHUS;

TIPUMEHSTb B TMpOLiecce MO3HaHUS, UCTIOIb3yeMble B XMMUU CUMBOJIMUECKUe
(3HaKOBbIE) MO/Ie/1, Mpeobpa3oBbIBaTh MO/leNIbHbIe MPeCTaBAeHUs] — XUMUUeCKUM
3HaK (CUMBOJI) 3J/IeMeHTa, XuMmuYeckKass (opmysa, ypaBHeHUe XUMHUYECKOUN
peakiuy — TIpU pellleHWH y4eOHBIX TI03HaBaTelbHBIX W TMpaKTUYeCKUX 3ajad,
TIPUMEHSTb Ha3BaHHbIE MOJe/IbHbIe TIpe/iCTaB/AeHUs [i7isl BbISIBJIEHUS] XapaKTepHBIX
TIPU3HAKOB M3yYaeMbIX BEII|eCTB U XUMUUECKUX peaKIIUi.

2) 0a3zoBbBIe HCC/IE0BATEIbCKHE AeliCTBUA:

B/Ia/IeTh OCHOBAaMH METO/IOB HAy4YHOTO TIO3HAHUS BEI[eCTB M XUMHUYECKUX
peakiyu;

dbopMyIMpoBaTh Lie/IM U 3a/lauk UCC/Ie[I0BaHMsI, MCI0/Ib30BaTh MOCTaB/I€HHbIE
W CaMOCTOsITeNTbHO C(OpMy/MpOBaHHbIE BOIPOCHl B KauyecTBe WHCTPYMeHTa
TI03HAHUS U OCHOBBI [IjIsi (POPMHUPOBAHUS THUTIOTE3bl TI0 TIPOBEPKEe TPaBUJILHOCTU
BBbICKa3bIBaeMbIX CYKAEeHUM;

B/IaZIeTh HaBbIKAMH CAMOCTOSITe/IbHOTO TIUJIAaHMPOBaHUSI M TIPOBeZIeHUsT
yUeHHYeCKUX KCTIePUMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHs Hab/roZaTh 3a XOZ0M
TIpoljecca, CaMOCTOSTe/TbHO TIPOTHO3UPOBAaTh €ro pe3yJbTaT, (OpMYJIUPOBATh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH pPe3y/IbTaTOB MCC/Ie[0BaHuS,
COCTaB/ISATh 000CHOBAHHBIM OTYET O MPO/ielaHHOM paboTe;

nproOpeTaTh OIBIT YYEHUUYECKOM WCCAe/I0BaTeIbCKOM W TIPOEKTHOM
JesiITe/IbHOCTU, TIPOSIBJIATH CMOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TIOUCKY MeTO/IOB pellleHus] TPaKTUUeCKHWX 3a7iau, TIPUMEHEHHIO0 pa3TuUHbIX
MeTO/IOB ITO3HAHMSI.

3) pabota c uadpopmaruei:

OPHEHTUPOBAThCSI B pa3/IMUHBIX HCTOUHWKAxX uWHpopMaluu (Hay4yHO-
TIOMy/IsIpHasi JiUTepaTypa XWUMHUUeCKOTO COZlep>KaHUsl, CIIpaBOUHble mocobus,
pecypcol VIHTepHeTa), aHaIM3MpOBaTh MH(OPMALMIO pa3/IMuHbIX BUAOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTH;



(¢hopMyMpoBaTh 3ampoChkl U TPUMEHSITh Pa3/IMUHble METO/bl MPU TOUCKe U
orbope wHbOpMaruK, HeoOXOoAUMOW [/ BBIOAHEHWS y4yeOHBIX  3ajau
OIpe/ie/IeHHOI' O THUIIa;

nprobpeTaTh OMBIT UCIO/B30BaHUS WH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTHManbHYy0  (OpMy  TIpeAcTaB/ieHHs
uHbopMaLuu (cxembl, rpadvKu, AUarpaMmbl, TabIULIbI, PUCYHKH U [IPYTUE);

UCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeJCcTBa Ipu paboTe ¢
XUMUYeCKoW wuHboOpMalueil: TIPUMEHSITb MeXXIpeAMeTHble (dusuueckie U
MaTeMaThueCKre) 3HaKd U CUMBOJIbI, (hOpMYy/ibl, a0OpeBUaTypbl, HOMEHK/IATYpy;

WCIOJb30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKWE Cpe/CTBa
HarJIsiAHOCTH.

OBajieHNie yHUBepPCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aZlaBaTh BOITIPOCHI T10 CYIIIeCTBY 00CYy’K[aeMoi TeMbl B XO/ie Auaora u/uiu
JUCKYCCUM,  BbICKa3biBaTh  ujed, (OpMy/JMpoBaTb CBOWU  TpeAJIO’KEeHHs
OTHOCUTEJTbHO BBITIOJTHEHUSI IPe/I/IOKEHHOM 3a/iaui;

BLICTYMATh C Tpe3eHTaljueil pe3y/bTaTOB I103HaBaTe/JbHOW JesiTeIbHOCTH,
T0JIyYeHHBIX CaMOCTOSITE/TbHO WX COBMECTHO CO CBEPCTHUKAMU TIPU BBIMIOJTHEHUN
XUMHUUECKOT0 SKCTeprMeHTa, MpakTUyecKol paboThl M0 MCCIel0BaHUIO0 CBOWMCTB
M3yuaeMbIX Bel[eCTB, peaau3aliu yueOHOTo mpoekTa U (hOpMY/IUPOBATh BLIBO/IbI
10 pe3y/bTaTaM TPOBeAEHHbIX WCC/Ae[0BaHUM IMyTEM COIJIaCOBaHUS TIO3ULIMNA B
xo/1e 06cy>XIeHnss 1 0OMeHa MHEeHUSIMH.

OBJ1afieHHe YHUBepPCa/IbHBIMH Pery/JIATUBHBIMHU /e CTBUSIMM:

CaMOCTOSITE/IbHO TIJIAHUPOBAaThb M OCYLLECTBJSATh CBOKO I[103HABATe/IbHYIO
JesiTeNIbHOCTb, OTpefiesisia e€ LieJid M 3aJaud, KOHTPOJIMPOBaTb U TI0 Mepe
He0OXOAMMOCTA KOPPEeKTHPOBaTh IIpejjiaraeMblii  alrOPUTM JEeNCTBUN TIpU
BBIMIOJTHEHUU Y4yeOHBbIX U UCC/Ie[oBaTe/NbCKUX 3ajady, BblOMpaTh Haubosee
3¢ exTUBHbIM CMOCO0 WX pelleHUs C YY6TOM T[IOJIyUeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLECTB/ISITh CAMOKOHTPOJ/Ib CBOEH [leATe/IbHOCTU Ha OCHOBE CcamMOaHasu3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpegmeTHble pe3y/bTaTbl OCBOeHUs1 Kypca «OpraHuueckasi XAMMUSI»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb  TIpeJiCTaB/ieHUM O XHWMMUYEeCKOHW  COCTaB/stOLLeN
eCTeCTBeHHO-HAayUHOM KapTHHbI MUpa, pPOJM XWMHWM B TIO3HAaHUMU SIBJIeHUU



Npuposbl, B (OPMUPOBAHUM MBILUIEHUS U  KYJbTypbl JIAUHOCTH, €8
($YHKLMOHAIbHON TPaMOTHOCTH, He00X0AUMOM [i/1s pellieHUs] MPaKTUUecKuX 3a/jau
Y 9KOJIOTMUYeCKU 0OOCHOBAHHOT'O OTHOLLEHUSI K CBOEMY 3/10POBbI0 W TPHPOJHOM
cpege;

BJIaZIleHUe  CUCTeMOW  XUMHWYEeCKWX  3HaHWW, KOTOpas  BKJ/IFOYaerT:
OCHOBOMO/IArarolie TMOHATHUA (XUMHUYeCKUW 3/eMeHT, aroM, >JIeKTPOHHas
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IEKTPOOTPULAaTe/IbHOCTb, XUMUUecKast
CBsI3b, CTPYKTypHas (opmysia (pa3BépHyTas M COKpaLEHHasi), MOJIb, MOJISIpHAs
Macca, MOJIIpHbIE 00BEM, YriepoAHbIii CKesneT, (yHKIMOHANbHAas TpyIIMa,
pajivikas, M30MepHUs, U30Mepbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YIJIeBOZOPOJHI,
KUCJIOPOJ, U a30Tco/epyKallye COeAUHEHHs, MOHOMED, IOJIMMep, CTPYKTypHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJJMHEHUS); TEOPHUU U 3aKOHBI (TeOpHs CTPOEHUS
opraHuueckux BeljectB A. M. ByTnepoBa, 3aKOH COXpaHEHHMs] MacChl BellleCTB);
3aKOHOMEpPHOCTH, CHMBOJIMUECKHUW $3bIK XWUMWW; MHUPOBO33pEHYECKHe 3HaHus,
Je)aljie B OCHOBE TOHMMAaHMWSl TNPUUYMHHOCTM M CUCTEMHOCTH XHWMHUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeJeHUsI O CBOMCTBax, COCTaBe, IIOJyUYE€HUU U
0e30MacHOM MCIMO/Ib30BaHUM BaXKHEWIIIMX OpPraHUYecKUX BelLecTB B ObITYy U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(hOPMUPOBAaHHOCTb YMEHUW BBISIBJIATb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaTb MX B3aMMOCBS3b, UCIOJIb30BaTb COOTBETCTBYIOLME TOHATUS MPU
OTKCaHWU COCTaBa, CTPOEHUS U NIpeBpaleHU OpraHu4eCKUX COoeJMHeHU;

c(OpMUPOBAHHOCTb YMEHWM HCIO0JIb30BaTh XMMHUYECKYH0 CHMBOJIMKY /ISt
COCTaBJIEHUSI MOJIEKYJIIDHBIX W CTPYKTYPHBIX (pa3BEDPHYTOM, COKpAILEHHOK)
(GopMys1 OpraHMYeCKMX BeLleCTB W yPaBHEHUM XUMHUYECKHMX peakluy,
W3roTaB/IMBaTh MOJIe/IM MOJIEKYJl OpPraHMYeCKUX BeLecTB /Il WUIFOCTPALMU UX
XUMHUUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMHPOBAaHHOCTb YMEHHH YCTaHaB/IMBaTh MPUHAJJ/IEXHOCTb W3y4YEeHHbBIX
OpraHMYeCcKuX BeljecTB II0 HUX COCTaBy M CTPOEHUI0 K OIpefeséHHOMY
KJIacCy/TpyImme coefiviHeHu (yrjaeBOJOpPO/bI, KWUCIOPOJ U a30TcojepiKallye
COeJMHEeHUs], BbICOKOMOJIEKY/ISIDHblE COeJVHEeHHs1), [aBaTb WM Ha3BaHUA I10
cuctematnyeckor HomeHkatype (IUPAC), a Takke TNpHUBOJUTb TPUBHAJIbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKMX BeLeCTB (3TWIeH, MPOMNWIEH, alleTUJIeH,
STUJIEHTJIMKOJIb, TJIMLEPUH, (eHos, (opMasbern/, aleTanblerusi, MypaBbUHas
KHCJI0Ta, YKCYCHasl KMCJIOTa, 0JIEMHOBAsi KUC/I0Ta, CTeapuHOBast KUC/I0Ta, [/IF0K03a,
(dbpyKTO3a, Kpaxmari, 1ie/l/1t0J103a, TJIULWH);

c(OPMUPOBAHHOCTb YMEHMSI OlpeJensaTb BHAbl XUMHUYECKOU CBSI3U B
OpraHUYecKUX COeJIMHeHUsX (OAUHapHbIe U KpaTHbIE);



c(hOpMUPOBAHHOCTh yMEHUSI TIPUMEHSATb TIOJIO)KEHUSI TEeOpUU CTPOEHUs
opraHndeckux BeilectB A. M. byTtnepoBa s 06bsCHeHNs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHeHUs1 MaCChl BEIlleCTB;

c(hOpMHUPDOBAaHHOCTb ~ YMEHUM  XapaKTepu30BaTb  COCTaB, CTPOEHWe,
¢du3nueckue M XMMUUYECKWe CBOMCTBA TUITMUHBIX TIpeACTaBUTe/eld pa3/MUHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/EeH, TPOMWIeH, alleTUJIeH,
bytaguen-1,3, MetunbyrtazueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, 3TUIEHTJIUKO/b,
[JIULEpUH, (PeHOJ, alleTa/lb/lery/, MypaBbHMHAasi U YKCYCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[e/I/It0/103a, aMUHOYKCYCHasi KUCJ/I0Ta), WITFOCTPUPOBAaTh FreHeTUYeCKYH0
CBSI3b MEXKJy HUMH YpaBHEHHSIMU COOTBETCTBYIOLIMX XWMHUUECKUX peakLUil C
WCTI0/Ib30BaHUEM CTPYKTYPHBIX (hOpMY.;

c(hOpMHPOBaHHOCTb YMEHUSI XapaKTepPU30BaThb UCTOUHUKHU YTJIEBOJOPO/HOTO
celpbst  (HeTh, TIPUPOAHBIM Ta3, yroib), CIOCOOBI HMX MepepadOTKu U
TIpaKTUUeCcKoe TpYMeHeHHe TIPOAYKTOB TiepepaboTKy;

chOpMUPOBAaHHOCTh YMEHWUM TIPOBOJUThH BBIUYMCIAEHUS 110 XHMUUYECKUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOMMUeCTBa MCXOAHOTO Bell[eCTBa WM TPOAYKTa
peakiuM 10 HW3BECTHbBIM Macce, O0bEMY, KOIMUECTBY OAHOTO W3 MCXOJHBIX
BelL[eCTB WM MPOAYKTOB peakiun);

chOpMUPOBAaHHOCTh YMEHMM B/aJleTh CUCTEMOW 3HaHWK 00 OCHOBHBIX
MeTO/laX HayuHOT'O T03HaHUs, UCI0/Ib3yeMbIX B XUMUU TIPH U3yUeHUU BellleCTB U
XUMHUECKUX sIB/IeHUH (HabJstroleHre, U3MepeHne, SKCIIepUMeHT, MO/Ie/TAPOBaHME),
WCII0/Ib30BaTh CUCTEMHbIE XHMMUUECKWe 3HaHUsl [ TPUHATUAS pelleHud B
KOHKDETHBbIX JKW3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BeIleCTBAaMH M UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTh YMeHU COOMIOAATh TIpaBU/Ia MOb30BaHUS XUMHUUECKON
MOCYy/Io W JlabopaTOpHBIM 000pyOBaHHEM, a TakKe ITpaBH/Ia OOpalleHus C
Bell[eCTBAaMU B COOTBETCTBUU C WHCTPYKIMSMM TI0 BBITIOJIHEHUIO 1ab0PaTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TIAHUPOBaTh W BBITIOJIHATh XUMUUECKUM
9KCIepuMeHT (MpeBpalljeHusl OpraHuYeCcKrX BelleCTB NPU HarpeBaHWU, NoTyYyeHue
3TU/eHa W W3y4YeHUe ero CBOWCTB, KaueCTBeHHble peaKI[UMM OpraHu4ecKrux
BeIIeCTB, ZieHaTypalys Oe/IKOB TIpU HarpeBaHWW, I[BeTHbIe Peakiuu 0elkoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKA 0e30MacHOCTU TIpU oOpalleHnd C
BellleCTBAMM U J1abopaTOpHbIM 000pyZOBaHUEM, TIPeJCTaB/SATb pe3yJ/bTaThl
XUMHUYECKOTO 3KCrepuMeHTa B (opMme 3amucu ypaBHEHMM COOTBETCTBYIOIIMX
peakiyii ¥ (hOpMyJIMPOBaTh BLIBO/IbI HA OCHOBE 3THX pe3y/bTaToB;

chOpMUPOBAHHOCTbL yMEHUN KPUTUUYECKU aHa/JU3MpOBaThb XWUMUUECKYHO
vH(MOpMalLMIo, TMOy4YaeMyK0 U3 pa3HbIX HCTOUYHUKOB (CpefcTBAa MacCOBOM
vH(popmaluu, IHTepHeT U Apyrux);



chOpMHUPOBAaHHOCTh ~ yMeHMM  COOMIOfaTh  TpaBWia  JKOJIOTUUECKU
1jeslecoo0pa3HOro TIOBefieHHWss B OBITY W TPYZOBOW [eATebHOCTH B ILe/IsX
COXpaHEeHMUs1 CBOETr0 3/0POBbSl M OKPY’Kalolllel MPUPOJHOM Cpelbl, OCO3HaBaTh
OMaCHOCTb BO3[IEUCTBHS HA >KWBble OPraHU3Mbl OINpeeEHHBIX OPraHUYeCcKUX
BeII[eCTB, TMOHMMasi CMbICA ToKa3atess IT[IK, MosCHATh Ha HpuUMepax CII0COObI
YMEHBLIEHUs] W TIpefOTBPAILLleHUsI WX BPEJHOTO BO3JEMCTBUSI Ha OpPraHu3M
YesI0BeKa;

JJisT 00yUaroIuXCcsl C OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/JOPOBBSI: YMEHHe
TIPUMEHSATb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZAX TIO3HAHUS BeIeCTB U
XUMHYECKUX SIBJIEHUN;

[T CJeTbIX M CAabOBUAAIIMX O00yuaroluxcsi: yMeHHe HCII0/b30BaTh
pesibeyHO-TOUeUHYI0 CcHUcTeMy 0603HaueHw JI. Bpaiins asis 3amucu XUMHUYeCKUX

dbopmy..
11 KITACC

[TpeaMeTHble pe3ynbTaTbl OCBOeHMs Kypca «OOijasi ¥ HeopraHuyecKas
XUMUSI» OTpakaroT:

chOpMHUPOBAaHHOCTb  TIpe/ICTAaB/IeHUI: O XHUMHUUeCKOM COCTaB/IsIOLLeN
eCTeCTBeHHO-HAYUHOW KapTMHbI MHpPA, pPOJYM XWMHWM B TI03HaHUMU SBJI€HUH
npupo/bl, B (OPMUPOBAaHWM MBIIUIEHUSI W KyJAbTypbl JIMYHOCTH, €&
(byHKI[MOHATBLHOM I'PaMOTHOCTH, HeOOXOAUMOM /I/1s1 PellleHus MPaKTUUeCKUX 3aau
Y 9KOJIOTUUYeCKM 0OOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBbIO Y TIPHUPOJHOMU
cpepe;

B/IaJleHhe  CUCTeMOM  XHMMUUeCKHMX  3HaHWM, KOTOpasi  BKJ/IOUaeT:
OCHOBOMOJIAraroIue TOHSATUS (XMMUYEeCKUU 3JIeMeHT, aToM, M30ToMn, S-, p-, d-
3/IEKTPOHHbIE OpOWTa/M aTOMOB, HWOH, MOJeKyJa, MOJb, MOJISIPHBI 00BEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTD, CTeNeHb OKUC/IeHUSs, XUMUYeCKasi CBSA3b
(KoBa/ieHTHasl, MOHHas1, MeTa/l/InuecKasi, BOJJOPO/IHasi), KpUCTa/yIMuecKasl peliéTka,
TUMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 3JIEKTPOJIUTHI,  HE3JeKTPOJIUTHI,
5/IeKTPOJINTUYECKass [AUCCOLMALMs, OKUC/IUTeTb, BOCCTAHOBUTEIb, CKOPOCThb
XMMUYECKOU peakluh, XUMHWUeCKOe paBHOBECHE); TeOpMU M 3aKOHbI (Teopus
3/1eKTPOJIMTUUECKOM [IMCCOoLMaliuM, TiepuoAudeckuid 3akoH [I. U. MenpeneeRa,
3aKOH COXPaHEeHUsI MacChl BellleCTB, 3aKOH COXPaHEHHWs W TpeBpallleHUs] SHePruu
MpU XUMUYECKUX peaklusx), 3aKOHOMEPHOCTHU, CHMBOJIMYECKHUW S3bIK XUMUU,
MHPOBO33DEHUYECKUE 3HaHHWs, JeKallue B OCHOBe TTOHMMAaHWS MPUUMHHOCTU W
CHUCTeMHOCTU XHMMMUECKHX SIBJIeHUM, (paKTOJOTUUecKre CBelleHUsI O CBOMCTBAX,
cocTaBe, TIOJTy4eHUH 1 6e30T1aCHOM HCTIO/Tb30BaHUHM BayKHEHIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY U MPaKTUUECKOU [IesiTe/TbHOCTH UeIoBeKa;



c(hOpMUPOBAHHOCThL YMEHUW BBISIB/IATb XapaKTepHble MpPU3HAKU TTOHSITUM,
yCTaHaB/IMBaThb MX B3aUMOCBSA3b, WCII0/b30BaTh COOTBETCTBYIOLME TOHSATHSA TPH
OMMCAHUM HEOPraHUUeCKUX BEIeCTB U UX MpeBPalLieHUl;

c(OPMUPOBaHHOCTb YMEHUU HCII0/b30BaTh XWUMHUUYECKYH) CUMBOJIMKY IS
coctaBiieHuss (OpPMy/J BelleCTB UM ypaBHEHUM XUMMWUYECKUX  peaklui,
cuctematnueckyro HomeHKIaTypy (IUPAC) u TprBHaibHbIe Ha3BaHUS OT/Ie/IbHBIX
HeOpraHW4ecKuX BelllecTB (yrapHbld Tra3, YIVIEKHUC/IbIM ra3, aMMMaK, TralléHasi
V3BECTh, HerauéHasi U3BeCTb, MUTheBask COZa, MUPUT U IpyTrHre);

c(hOpMUPOBAHHOCTh YMEHHUI OTpe/ie/isiTh BaleHTHOCTb U CTelleHb OKUC/IeHUS
XUMHYECKUX 3JIEMEHTOB B COEMHEHUSX Pa3/IMuHOr0 COCTaBa, BUJ, XUMHYECKOU
CBs13M (KOBa/IeHTHasl, MOHHas, MeTa/yInuecKas, BOJOPOJHasi) B COeJUHEHUSX, TUIl
KPUCTa/UIMUeCKOM DelIeTKM KOHKPETHOrO BelecTBa (aToMHasi, MOJIeKYJIsIpHas,
VMIOHHAasA, MeTa/lJInuecKasi), XapakTep CpeJbl B BOJAHBIX PaCTBOPAaX HEOPraHWYeCKHUX
CcoeIMHeHUH;

c(hOpMHUPOBaHHOCTh yMeHUN yCTaHaB/IUBaThb TIPUHA//1EKHOCTh
HeOpraHuyeCKWx BelecTB [0 KX COCTaBy K ONpefe/IéHHOMY KJacCy/rpyrie
CcoeIMHEHWH (MPOCThIe BeleCcTBa — MeTa/llbl U HEMeTaJl/Ibl, OKCU/Ibl, OCHOBAaHUS,
KMC/IOThI, aM(OTepHbIe TUAPOKCU/IbI, COMK);

c(hOpMHPOBAHHOCTb YMEHUI PaCKpbIBaTh CMbIC/ MMEPUOAAUECKOro 3aKoHa [l.
. MeHzienieeBa U IeMOHCTPUPOBAaTh €0 CUCTEMATHU3UPYIOLIYI0, 00BSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO QYHKLIWY;

c(hOpPMUPOBAaHHOCTbL yYMEHUM XapaKTepy30BaTh 3JIEKTPOHHOE CTpPOEHUe
aTOMOB XUMHWYECKHUX 5jieMeHTOB 1-4 nepuozsoB [lepyuoanueckor CHUCTeMBbI
XuMHUueckux snemeHToB [, V. MeHgeneeBa, UCMOJb3ysl TOHATUS «S-, p-, d-
5/IeKTPOHHBIE opburamm», «9HepreTuyeckKue YPOBHI», OOBSICHITB
3aKOHOMEPHOCTH W3MEHEeHUs] CBOUCTB XMMHUUYECKHUX 3JIEMEHTOB U UX COeJUHEeHUH
0 Teprojam U rpymmnam Ilepruoguyeckoit cucteMbl XUMUUECKUX 371eMeHToB []. .
MeHpeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHUM  XapaKTepu3oBaTh  (OMMCHIBATh)  OOIIHe
XMMHYECKHe CBOMCTBA HEOPraHWYeCKUX BeIeCTB  PAa3/IMYHbIX  KJIACCOB,
MO/TBEPKJATh CYLECTBOBAaHME T'€HETUYECKOW CBA3M MeXJy HeOopraHu4yeCKUMU
Bell[eCTBaMH C [TOMOLLBI0 YPaBHEHUU COOTBETCTBYIOLUX XUMUUECKUX PeaKLIUi;

c(hOpMUPOBAHHOCTh yYMeHUsT KaacCU(ULIMPOBaTh XUMHUYeCKHe peaklyy TI0
pa3/IMUHbIM TMpU3HaKaM (YMC/Iy U COCTaBy pearupyrolyX BellecTB, TEIJI0OBOMY
3¢ dekTy peakijiy, U3MEHEHHIO CTeTleHell OKHCIeHWs 3/1eMeHTOB, 00paTHMOCTH
peakLyy, y4aCcTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUWM COCTaB/ISITh YpPaBHEHHUs peaklWid pa3IUuHbIX
THUIIOB, TIOJTHbIe U COKpAIl[éHHbIe YPaBHEHUsI PeaKlii MIOHHOTO 0OMeHa, YUMThIBast
YCJIOBUS, TIPH KOTOPBIX 3TH PeakLiuU UAYT [0 KOHLIA;



cOpMUPOBAHHOCTb YMEHUM TNPOBOJWUTH peakLuH, [OATBepKAaroLre
KaueCTBeHHbI COCTaB pa3/MUHbIX HEOpPraHWuYeCcKWX BelllecTB, paclo3HaBaThb
OTILITHBIM TTYyTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PaCTBOpax HeOPraHUUeCKUx
BeILIeCTB;

cOpMUPOBAHHOCTb ~yMEHUW pPAaCKpbIBaThb CYIIHOCTb  OKHC/IUTEbHO-
BOCCTaHOBUTE/IbHBIX pPeakLiii MOoCpeICTBOM COCTaB/IeHUs 3/IEKTPOHHOro OasiaHca
3TUX peakLyu;

c(OopMHUPOBAHHOCTb YMeHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUUeCKOM
peakiuM OT pa3/InyHbIX (JaKTOPOB; XapaKTep CMelleHUs1 XUMUUeCKOTr0 PaBHOBECHS
B 3aBUCHMOCTH OT BHellIHero Bo3zencTsus (npuHumn Jle HlaTense);

chOpMUPOBAaHHOCTb YMEHHUIN XapaKTepu3oBaThb XWMUUYECKHe TIPOLeCChl,
Jie)kaljye B OCHOBE MPOMBILJIEHHOTO TOJyUeHUsl CePHOM KWC/IOThl, aMMHaka, a
Takke CHOPMUPOBAHHOCTh Tpe/CTaBlIeHH 00 OOIIMX HayuHbIX MPUHLUIAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/iCTBa;

chOpMUPOBAaHHOCTh YMEHUI TPOBOJWTH BLIUMC/AEHUS C HWCI0/Ib30BAaHUEM
TIOHATHUST «MaccoBasi /I0Jisl BellleCTBa B pacTBOpe», 0OBEMHBIX OTHOILLIEHWM Ta30B
MpY XUMHUYeCKUX PeakLMsiX, MacChl BelllecTBa WM 00bEMa ra3oB 0 U3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce Wid 00bEMY OJHOTO U3 yYaCTBYIOL[UMX B peakLUu
BeIIIeCTB, TeryioBoro 3¢d@dexkTa peakiiid Ha OCHOBe 3aKOHOB COXpaHEHMsI MaccChl
BeILIeCTB, MPeBpalleHUs] U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMeHUM CoO/II0/jaTh TIPaBU/Ia TI0/Ib30BaHUsl XUMUUeCKOM
MOCY/Io W JlabopaTOpHBIM 000py/0OBaHHWEM, a TakKe ITpaBH/Ia OOpalleHus C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJIHEHUIO J1ab0paTOPHBIX
XUMHUUECKUX OIIbITOB;

c(OpMUPOBAHHOCTb YMEHMWM T[JIAaHUPOBaTh M BBINOJHATh XUMHUECKUN
5KCIepPUMEHT (pas/io’keHre IMepoKCHa BOAOPOJA B MPUCYTCTBUM KaTaliv3arTopa,
oripefiejieHMe Cpefibl pacTBOPOB BelleCTB C TIOMOIIbI0  YHHBEPCA/JbHOTO
VH/WKATOpa, B/IWSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUYECKOW peakLvy,
peaklid MOHHOTO OOMeHa, KaueCTBeHHble peaklMd Ha Cy/b(ar-, KapboHaT- u
XJIOpY/-aHUOHBI, HA KaTUOH aMMOHUS, pelleHHe SKCIeprMeHTa/lbHbIX 3a/ay 1o
TeMaM «MeTannbl» U «HeMmeTanibl») B COOTBETCTBUM C TpaBWIAMM TEXHUKHU
Ge3omacHOCTH TpU 0OpallleH!H C BelljeCTBaMy U j1abopaTopHbIM 000py/10BaHKEM,
NIpeJICTaBSATh pe3y/bTaTbl XUMHUYECKOrO0 SKCIeprMeHTa B (¢opMe 3amnucu
yPaBHEHUI COOTBETCTBYIOLIMX peakLid U (POPMY/IMpPOBaTh BbIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

cOpMUPOBAHHOCTb YMEHUN KPUTUUECKHW aHaJIU3UMpOBaTh XUMUUECKYHO
vHpOpMaLMIo, II0JlyuaeMyl0 M3 PpasHbIX MCTOYHMKOB (Cpe/CcTBa MaCCOBOU
KOMMYHUKaLMH, VIHTepHeT U Ipyrux);



chOpMHUPOBAaHHOCTh ~ yMeHMM  COOMIOfaTh  TpaBWia  JKOJIOTUUECKU
1jeslecoo0pa3HOro TIOBefieHHWss B OBITY W TPYZOBOW [eATebHOCTH B ILe/IsX
COXpaHEeHMUs1 CBOETr0 3/0POBbSl M OKPY’Kalolllel MPUPOJHOM Cpelbl, OCO3HaBaTh
OMaCHOCThb BO3/IeMCTBUS Ha XKUBbI€ OPraHU3MbI OMpe/le/IEHHbIX BeIeCTB, TOHUMast
cMmbIc/T ToKasarensi IT[IK, TOSCHSTR Ha IIpUMepaxX CIIOCOObI YMEHBIIEeHUS U
TpeJiOTBPAILleHUsI UX BPeHOIO BO3/EMCTBUS HA OPraHW3M UesI0BeKa;

J71s1 00yJaroIMXxcsi ¢ OrpaHAYeHHBIMM BO3MOYKHOCTSIMH 3/I0POBbSI: YMeHHe
TIPUMEHSATb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZAX TIO3HAHUS BEIeCTB U
XUMHYECKUX SIBJIEHUN;

I/l C/IeTbIX U J1Ia0OBUAAIIMX OO0yuaroluXcs: yMeHHe UCII0/Ib30BaTh
pesibe(pHO-TOUEUHYH0 cUCTeMy oOo3HaueHui JI. Bpaiins ajis 3anvicyd XUMHAUYeCKUX

dhopmy.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJIeKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn Konrponbnsie | IIpakTHueckune
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Pa3zpgen 1. TeopeTnueckue 0CHOBbI OPraHMUeCKON XMMUM
[IpenmeT oprannyeckoii xumun. Teopust
1.1 CTPOEHUsI OpraHu4eCcKUX COoeJUHEHUU A. 3
M. bytnieposa
Wtoro no pa3peny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHble yri1eBOgOpPObl — aJKaHbI 2
59 HenpeznenbHbie yriieBog0OpOAbI: aKeHBI, 5 1
) asKaJiueHbl, aJIKUHbI
2.3 Apomatuyeckue yrieBoJ0pO/bl 2
54 [TpupozHbIe UCTOUHMKHU YT/I€BOOPOZOB U 3 1
) uX repepaboTka
Wtoro no pa3peny 13
Paspgen 3. Kucinopojcopep:xaijue opraHuyeckyue coeJJUHeHHs
3.1 Criptsl. ®eHon 3
39 Anbreruapl. KapboHOBBIE KUC/IOTHL. 7 1
) Crio)HBIE 3GUPBI
3.3 YTJ1eBObI 3 1




Wroro nio pasgeny

13

Pa3pen 4. A3orcopepikainjye opraHiyecKre coeJuHeHUus

4.1 AmyHBI. AMUHOKHUCIOTBI. besku 3
Wtoro no pa3peny 3
Pa3pgen 5. BoicoKoMoJ/1eKy/IsIpHbIE COe{UHEeHUS

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wtoro no pa3peny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/je/ioB U TeM (udpposBbie)
Ne n/mm Konrponbnsie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI paboTbI
pecypchl
Paspgen 1. Teopernueckue 0CHOBBI XUMHUU
Ctpoenue aToMoB. [Tepruoanueckuii 3aKoH
1.1 u [leprogrueckasi cucteMa XMUMUUeCKHUX 3
saneMmenToB /1. 1. MeHzieneeBa
12 CrpoeHue BemiecTBa. MHoroobpasue 4
) BEILeCTB
1.3 XuMHUYecKue peakuu 6 1 1
Wtoro no pa3peny 13
Pa3pgen 2. Heoprannueckass XuMust
2.1 Mertannbl 1
2.2 Hewmetanbl 1 1
)3 CBs13b HEOPraHUUECKUX U OPraHUueCKUX 5
) BEIIeCTB
Nroro no pazgeny 17
Pazpgen 3. XuMusa U XKU3Hb
3.1 XUMHUS U )KU3Hb 4
Wroro nio pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KosnuecrBo uacoB 1 JJIeKTPOHHBbIE
aTra
Ne nudpoBbIe
Tema ypoka KonTposbHble | IIpakTHyeckue | H3YyUE€HH
n/n Bcero o0Opa3oBare/IbHBIE
paboTbI padoThI A
pecypchl
1 [IpengMeT opraHMuYeCcKON XUMUH, eé 1
BO3HMKHOBEHME, pa3BUTHE U 3HaUEHUe
Teopust CTpOeHNsI OpraHu4eCcKUX
2 coenuHeHuit A. M. byTtnepoga, eé 1
OCHOBHBbIE T0JIOXKEeHHUS
[TpeacraBneHyve o KaaccupuKaluu
3 opraHdveckux BelectB. HoMeHk1aTypa 1
(cucremaTnueckas) ¥ TpUBHUa/IbHbIE
Ha3BaHUsl OPraHUUeCKUX BeLleCcTB
4 AJKaHbI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUU PsiJ
c MeTaH 1 3TaH — MpoCTelIre 1
Npe/ICTaBUTE/N aJIKaHOB
6 AJKeHBbI: COCTaB U CTPOeHHe, CBOWCTBA 1
7 OTU/IeH ¥ NpOoNuieH — MPOCTenIIne 1
TIpe/iCTaBUTENN alKeHOB
3 [MpakTrueckas pabota Ne 1. «[Tomyuenue 1 1
5TWU/IEHA U U3y4YeHHe ero CBOMCTB»
Ankagvensl. byragven-1,3 u
9 MeTunOyTaguen-1,3. [Tonyuerne 1

CHUHTETHYECKOI'O Kay4dyKad U pe3rHbI




AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS,

10 rOMOJIOTUYEeCKUN psif]. ALleTUIeH —
TPOCTeNIIINI TIpe/iCTaBUTeb alTKUHOB

1 BbruriciieHust o ypaBHEHUIO XMMUUECKON
peakLuu

12 Apenbl: 6eH3071 1 TO/Tyos1. TOKCUYHOCTh
apeHoB

13 I'eneTnueckasi CBS3b yrjIeBOJOPOAOB,
MPUHAJIeKalMX K pa3/IMUHbIM KJlaccaM
[IpupoHbIe UCTOYHUKHU YIJIEBOOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIe He(TsHbIe
rasbl, He()Th U TIPOAYKTHI €€ repepaboTKu
[IpupoHbIe UCTOYHUKHU YIJIEBOOPO/OB:

15 TIPUPO/IHBIN ra3 U MOMyTHbIe HeTsHbIe
rasbl, He()Th U TIPOAYKTHI e€ repepaboTKu

16 KontponbHast paboTa no paszeny
«YTeBOJOPOAbI»

17 [IpenenbHble OHOATOMHbBIE CITUPTHI:
MeTaHOJ1 U 3TaHoJ/1. BojoposiHas cBs3b

18 MHoroaTomMHble CIIUPTHI: STUIEHIJIMKOJIb U
TJIULIEPUH

19 deHO/: CTpOeHre MOJIeKYJIbl, PU3ndecKue
Y XMUYeCcKue CBOUCTBa, TPUMeHeH e

20 Anbperuppl: hopManbaerus u
ateTanbJerus. ALeToH

71 O/IHOOCHOBHBI€ TIpe/ie/ibHbIe KapOOHOBBIE

KHCJ/IOTBI: MyPaBbHMHAA U YKCYCHas




ITpakTrueckast pabota Ne 2. «CBoMCTBa

22 pacTBOpa YKCYCHOW KUCIOThI»
CreapuHOBasi U OJIEMHOBAsA KMC/IOThI, KaK

23 TIpe/ICTaBUTe/N BBICIINX KapOOHOBBIX
KUCJIOT

24 Mbl/1a KaK COJTH BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIlee [1efCTBHe
CnoykHble 3¢Upbl KaK MPOU3BOIHbIE

25 KapOOHOBBIX KUCJIOT. ['UIPOSM3 C/IOMKHBIX
3¢upoB

26 JKupbl: ripo/n3, NpUMeHeHue,
Ovonoruueckast poJib >KUpPOB
YrneBoabl: cOCTaB, KaaCcCU(PUKaLUS.

27 BaskHellilve TipeicTaBUTE/N: TJIHOKO3a,
dbpyKTO3a, caxaposa

)8 Kpaxman u nesitono3a Kak NpupoJHbIe
TIOJIUMepPBbI
KonTponbHas paboTa o pazzeny

29 «Kucnopozcogepxkaijye opraHuyeckKue
COeZIMHeHHUSI»

30 AMWHBI: METUIaMWH U aHW/TUH
AMHHOKUCIOTHI KaK aMm(poTepHbie

31 OpraHuuYecKUe COeJMHEHUS, X
Ouosiornueckoe 3HaueHue. [lenTuabl

39 benku kKak npupopHbIe
BBICOKOMOJIEKY/JISIPHbIE COeJVHeHUs

33 OCHOBHBIE IOHATUS] XUMUU

BBICOKOMO/JIEKYJ/IAPHBIX COE,ZLI/IHEHI/Iﬁ




OCHOBHBIe MEeTO/J bl CMHTE3d

34 BBICOKOMOJIEKYJISIPHBIX COeJJUHEeHHUH. 1
[TnacTmaccel, KayuykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBo yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
pPadoThI

Jara
U3yUYeHU
A

JJ/IeKTPOHHBbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

XUMHUUeCKUM 371eMeHT. ATOM. DyieKTPOHHast
KOH(Urypalysi aTOMOB

[Teproanueckuii 3akoH U [lepuoanueckas
CUCTeMa XUMUUeCKUX 3yieMeHToB /1. 1.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopyrel CTPOeHHsI aTOMOB

3aKOHOMEpPHOCTH U3MeHEeHUs CBOVCTB
XUMHYECKHX 3JIEMEHTOB U UX COeIMHEHUU M0
rpyInam v rnepuojiaM. 3HaueHHue
NeprUoOUYeCKOro 3aKOHa U CUCTEMBI
XUMUUeCcKuXx 3nemeHToB [.M1. MeHpeneesa B
Pa3sBUTUU HaYKU

Crtpoenue BelrjecTBa. XuMuueckas CBs3b, eé
BU/IbI; MeXaHW3MbI 00pa30BaHuUs
KOBaJIGHTHOM CBs13U. BoziopoiHas CBsi3b

BaneHTHOCTB. DJIeKTPOOTPULIATETLHOCT.
Crenienb okuc/eHus1. BelectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOeHUst

[ToHsiTHE O JUCTIEPCHBIX CUCTEMaX.
VcTrHHBIE U KOMJIOW/IHBIE PaCTBOPBI.
MaccoBasi 107151 BellleCTBa B pacTBOpe




Knaccudukaiysi 1 HoMeHK/1aTypa
HEOpPraHWYecKrx coeZiMHeHUH. ['eHeTUeckast
CB$13b HEOPraHUUeCKUX BeIeCTB, Pa3/IMUHbIX
KJ1aCcCOB

Knaccudukaiys XMuMUUeCKUX peakiivii B
HeopraHW4yecKol ¥ OpraHuueckoi XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHHsl U MpeBpallleHus1 SHePruu TPy
XUMUAYECKUX peaKLUsiX

CkopocTb peakiuu. ObpaTruMble peakijiu.
XuMunyeckoe paBHOBecHe

10

[MpakTueckast pabota Ne 1. «BrusiHue
pa3/MuHBIX (AaKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLun»

11

OnekTpoMTHyeckas auccormanys. [Tonsarue
0 BOZlopoJHOM Ioka3sarese (pH) pactsBopa.
Peakijuy HoHHOTO 06MeHa. ['uzposns3
OpraHWYecKUX YU HeOpraHWYeCKHx BellleCcTB

12

OKHC/TUTETbHO-BOCCTAHOBUTE/THHBIE
peakiu. [Torsarue 06 3nekTposmse
pacruiaBoB U PaCTBOPOB COJiei

13

KountposnbHas paboTta 1o paszeny
«Teoperrueckre 0CHOBbI XUMUN»

14

MerTanbl, ux rosnoykeHve B [Teproanueckoit
cUCTeMe XUMHUUeCKUx 3yeMeHToB [I. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI
aToMoB. O611re Gu3nUeckre CBOMCTBA
MeTasl/ioB




15

Cru1aBbl MeTasuIoB. DJIEKTPOXUMHUECKUH psifi
HaNpsUKeHUN MEeTasllIoB

16

XHMHUUecKre CBOMCTBA BayKHEHUIIINX
MeTasyIoB (HaTpU, Kaauk, Kanbl[ui, MarHUM,
aJIFOMUHUN) ¥ UX COeUHEHUN

17

XYMUUeCKre CBOMCTBA XpOMa, MeZIu U UX
coeZIMHeHUM

18

XvMHUUeCKUe CBOMCTBA LIMHKA, JKese3a U UxX
CcoeZIMHEeHUMN

19

[TpakTrueckast pabota Ne 2. "PernieHue
9KCTIepUMEHTa/IbHBIX 3a7iau 110 TeMe
«Metamibi»"

20

Hewmertasbl, UX 1010KeHNe B
[Tepuoanueckoi cucreMe XUMUUECKHUX
anmeMmeHTOB . . MeHzieneeBa u
0Cc0OEHHOCTH CTPOEHHUsT aTOMOB

21

du3nueckre CBOMCTBAa HEMeTaJlJIOB.
Annotpornusi HeMeTasJIoB (Ha puMepe
KHMCJIOpO/ia, cepbl, hocdopa u yriepoa)

22

XHMUUeCKUe CBOMCTBA T'a/IoTeHOB, Cepbl U UX
coeZIMHeHUM

23

XuMHUecKre CBOMCTBa a30Ta, pocodpa U ux
coeZIMHeHUM

24

XYMHUUeCKUe CBOUCTBA YT/1epoja, KpeMHUs U
HX COeMHEeHUMN

25

[IpyMeHeHre Ba)KHEMILIMX HEMeTaslJIOB U UX
CcoeIMHEeHUN

26

O06o00611eHre ¥ cUCTeMaTH3al[|s 3HaHUH 110




TeMe «HemeTtannel». BerurcieHus 1o
ypaBHEHUSIM XMMUUYEeCKUX peaklui 1
TEPMOXUMHUYECKHE PACUYETHI

[TpakTrueckast pabota Ne 3. «PerieHue

27 9KCIIepUMeHTa/bHbIX 3a7iau 10 TeMe 1
"Hemertasabr"»

)8 KonTponbHas pabota o Temam «MeTasiibi» 1
U «HemeTraib»

79 Heoprannueckyre u opraHAaueckye KUCIOThI. 1
Heoprannueckue 1 opraHuuyeckue OCHOBaHUS
AmdoTepHble HeopraHuyeckre u

30 opraHaveckue coeguHenus. ['eneTnueckas 1
CB$13b HEOPraHUUeCKUX M OPraHu4yeCcKuX
Bell|eCTB
Ponb xuMuM B obecrieueHUH 3K0I0rH4ecKoH,

31 SHEPreTHUUeCKOW U MUIIeBoi 6e30MacHOCTH, 1
PasBUTHU MeJIULHbI
[peacraBnenust 06 061X HAYYHBIX

32 TPUHLMTIAX TIPOMBILLIJIEHHOTO MOTyUYeHus 1
Ba)KHEMIIINX BelleCTB

33 UYesioBeK B Mype BellecTB U MaTepuaioB 1

34 XUMUSA U 3[,0pOBbE YesloBeKa 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» Xumus, 10 knacc/ Pyasutuc I'.E., @enpaman @.I7., AKIMoHepHOe 00111eCTBO
«3patenbcTBO «IIpocBeleHye»
» Xumus, 11 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AKioHepHOe 00111eCTBO

«3patenbcTBO «IIpocBeleHye»

METOINYECKUWUE MATEPUAJIbI V11 YUUTEJIA
[Toypounbie pa3paboTku no xumun. 10 knacc.-M.:BAKO 2017.

[ToypouHbie pa3paboTtku 1o xumuu. 11 knacc.-M.:BAKO 2018.

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






