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MOACHUTE/IbHAA 3ATMNMNCKA

[MporpamMma Mo XMMUW Ha YPOBHe cpefHero o06Lero 06pa3oBaHus
paspaboTaHa Ha ocHoBe ®defepanbHOro 3akoHa oT 29.12.2012 Ne 273-$P3 «06
06pa3oBaHUM B Poccuiickoin depepaummn», TPeOOBaHWIA K pe3ynbTaTaM OCBOEHMS
(hefiepanbHO  06pa3oBaTeNlbHOM MporpaMmbl  CpeHero 06LLero o0b6pa3oBaHUS
(®OIM  COO), npefcrasneHHbIX B PefepanbHOM  rocyAapCTBEHHOM
obpasoBatenbHOM cTaHfgapte COO, ¢ y4détom KoHuenuuuM npenogasaHuns
yyebHOro npeameTta «XuMMuUs» B 06pazoBaTe/lbHbIX OpraHuM3aumsax PoCCUIACKON
defepaunn,  peannsylowMx OCHOBHble 06pas3oBaTe/lbHble  MPOrpammbl, U
OCHOBHbIX MONOXEHUA «CTpaTernn pasBUTUA BOCMUTaHMS B PoccuiAcKoi
depepaunn Ha nepuof fo 2025 roga» (PacnopspkeHue [NpasutensctBa PP oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A40B K pa3paboTKe nporpaMmMbl MO XMMWW, K OMpeaeneHuto
06Lel cTpatermm obyyeHus, BOCNUTAHUA N Pa3BUTUS 00YyYarOLLMXCA CPeacTBamm
yuyebHoro npegmerta «Xumus» and 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM
KoHUenTyasbHble nonoxeHns ®roC COO o B3anMMO0BYC/OBNEHHOCTM LeNen,
COAepXXaHus, pesynbTaToB 00y4YeHWs W TpeboBaHWA K YPOBHIO MOArOTOBKM
BbIMYCKHWNKOB.

Xunmmyeckoe 06pa3oBaHMue, nony4aemoe BbIMYCKHUKaMW
006LLle06pa3oBaTe/ibHOM  OpraHu3aumn, SBNSETCS HEOTbEMIEMOM  4YaCTbiO KX
obpazoBaHHOCTM. OHO CNYXUT 3aBepLlaloWUM  3TanoM  peasinsaumm  Ha
COOTBETCTBYIOLLEM €My 0a30BOM YPOBHE K/IHOUYEBbIX LEHHOCTEN, MNPUCYLLUX
LLe/IOCTHON CMCTEME XMMWYeCKoro 06pa3oBaHus. OTW  LIEHHOCTM  KacatoTcs
MO3HaHWSA 3aKOHOB NPUPOAbI, (POPMUPOBAHNA MUPOBO33PEHNSA U 00LLEN KyNbTYpbl
YesioBeKa, a TakXe 3KOMorMyeckn 0OOCHOBAHHOTO OTHOLLUEHUS K CBOEMY
300POBbI0 M MNPUPOAHON cpefe. Peanusyetcss XuMu4yeckoe 06pazoBaHue
obyyvatomMxcst Ha ypoBHe cpefHero o6ulero obpasoBaHMs cpefcTBaMu y4ebHOro
npegmeTa «XuUMUS», COAepXaHWe W MNOCTPOeHWEe KOTOPOro OrpegeneHbl B
nporpamme Mo XMMUW C YYETOM CMeuMUKN HayKn XUMUKW, eé 3HaYeHus B
MO3HaHWM MPUPOAbI M B MaTepuUabHON >XM3HM O0OLLECTBa, a Takke C YYETOM
o6WMX uUene M NPUHUMNOB, XapaKTepusylWwmxX COBPEMEHHOE COCTOSHUE
CUCTEMbI CpeAHero obulero obpasoBaHunsa B Poccuiickoin degepaumn.

XUMUA Kak 3/1eMEHT CUCTEMbl eCTECTBEHHbLIX HayK WrpaeT 0Cobyl posib B
COBPEMEHHON UMBUIM3AUUN, B CO3[aHWN HOBOM 6a3bl MaTepUasibHON KyMbTypbl.
OHa BHOCUT CBOW BK/af B (POPMUPOBaHME pPaLMOHa/IbHOrO Hay4YHOro MbILLIEHNS,
B CO3JjaHne LIe/IOCTHOro NPeAcTaB/eHNs 06 OKPYXKatoWeM MUpPe Kak O eaunHCTBe
NpUPOAbI N 4enoBeka, KOTOpoe (POPMMPYETCH B XMMUU Ha OCHOBE MOHVMaHWS
BELLECTBEHHOIrO COCTaBa OKPY)XatoLero mvpa, OCO3HaHWSA B3avMOCBA3WN MeXAy
CTPOEHMEM BELLECTB, MX CBONCTBAMW 1 BO3MOXXHLIMI 06/1aCTAMU MPUMEHEHUS.



TecHO B3aMMOAENCTBYS C APYTMMU eCTECTBEHHbIMU HayKamu, XUMWUA cTana
HEOTbEM/IEMOI YaCTb0 MUPOBOW KY/bTYpPbl, HEOOXOAMMbIM YC/I0BUEM YCMELLIHOr0
TPYZa W KM3HU KaKAOro 4neHa obulectBa. COBpPeMeHHast XMMWSA Kak Hayka
cosupaTtenbHasd, Kak HaykKa BbICOKMX TEXHOMOrM HarpaB/ieHa Ha peLleHune
rnobasibHbIX NpPo6/seM  YCTOMYMBOrO pasBUTMS  Ye/loBEYeCTBa -  CblPbeBOWA,
3HEPreTMYECKOM, NULLEBOI, 3KOTOMMYEeCKON 6e30MacHOCTM 1 OXpaHbl 340P0BbS.

B cooTBeTCTBUM C OOWMMW UENAMU X MNPUHLMNAMU  CPefHero o6Liero
o6pasoBaHus cofepkaHne npeamMeTa «Xumus» (10-11 knaccbl, 6a30BbIi1 YPOBEHb
N3y4YeHns)) OPUEHTUPOBAHO MPEVMYLLECTBEHHO Ha OOLLEKYNbTYPHYHO MOArOTOBKY
obyyarolumxcs, HeobXOAMMYKD MM 41 BbIpabOTKM  MMPOBO33PEHYECKMX
OPVEHTUPOB, YCMELIHOr0 BK/IKOYEHUA B XKM3Hb  COUMYyMa, MPOAO/HKEHUS
06pa3oBaHNs B Pa3/IMYHbIX 06/1aCTAX, He CBA3AHHbIX HEMOCPELCTBEHHO C XMMUEN.

CocTaBnaloWmMMN  npegmeta  «XuUMus»  ABNAKOTCA  6a30Bble  Kypebl -
«OpraHunyeckas xuvmus» M «O6LEAas M HeopraHuWyeckas XUMKS», OCHOBHbIM
KOMMOHEHTOM COfepXXaHUs KOTOpPbIX SB/AKOTCA OCHOBbI 6a30BO Hayku: cucTema
3HaHWI M0 HeopraHMYeckorm XMMumM (C BK/IKOYEHWEM 3HAHWIA U3 OBLLEA XUMUK) U
opraHn4yeckorn xmmmun. PopmMMpoBaHNE AAHHOW CUCTEMbI 3HAHWIA NPU NU3yYeHUU
npegmeta ob6ecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELLECTB HA OCHOBE 0OLLMX MOHATUIA, 3aKOHOB M TEOPUIA XUMUMW.

CTpyKTypa cogepXaHusa KypcoB - «OpraHuyeckas xumma» N «Obwaa u
HeopraHuyeckas XuMus» CHOPMMpPOBaHa B MporpaMme MO0 XMMUM Ha OCHOBE
CUCTEMHOr0 MOAX04a K MW3Y4YeHUIO Yy4yebGHOrO MaTepuana W 00YyCnoBneHa
NCTOPMYECKN  OOOCHOBaHHbIM  Pa3BUTMEM  3HaHW  Ha  OMpeAenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHM4yeckonW XuUMWUM BeLlecTBa
paccMaTpuBalOTCA Ha YPOBHE K/MaCCUYECKON Teopuu CTPOEHWUA OpraHUYecKmx
COEIMHEHUA, a TaKkKe Ha YPOBHe CrepeoOXMMWYECKMX W  3/1IEKTPOHHbIX
NpeLCcTaBfieHNd O CTPOeHUW BellecTB. CeefieHMs 00 uM3yyaeMbiX B Kypce
BeLLeCTBax [JAlTCA B Pa3BUTUMM - OT YI/IEBOAOPOLOB [0 COXHbIX OGMOMOrMYecKu
aKTVBHbIX COeAUHEHWNA. B Kypce OpraHUMYeckom XvMuu nonyyatoT pasBuUTUE
ChopMMpPOBaHHble Ha YPOBHE OCHOBHOIO 00LLEro 06pasoBaHMs NepBOHaYa/IbHbIE
NpPeLCcTaBNeHNs O XMMUYECKOIN CBSA3M, KNacCU(MKALNOHHbLIX MPU3HAKaxX BELLECTB,
3aBMCUMOCTW CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKOW peakumu.

Mo HOBbIM YrnoM 3peHUs B rnpeamete «XuMMUs» 6a30BOr0  YPOBHSA
pacCMaTpuBaeTCs M3Y4YeHHbI Ha YPOBHE OCHOBHOrO 06Llero 06pa3oBaHuUs
TEOPeTUYECKNA MaTepuan M (DAKTOMOrMYecKue CBefeHWs O BeLlecTBax W
XMMUYECKON peakumn. Tak, B 4acTHOCTM, B Kypce «O6Las v HeopraHuyeckas
XUMUS»  0ByYatoLMMCS  MPeAocTaBiseTcs BO3MOXHOCTb OCO3HaTb 3HAYeHue
MepUOANYECKOro 3aKOHa C OOLLETEOPETUYECKUX UM METOLONOrMYeCKMX MO3ULUIA,



rny6Xke MOHATb WCTOPUYECKOE W3MEHEeHVE (YHKUMIA 3TOro 3akoHa — OT
0606LLAI0LLEN A0 OOBACHAIOLLEN U MPOrHO3MPYHOLLEA.

EfvHas cucTema 3HaHMIn 0 BaXKHEMLUMX BeLLeCTBax, MX COCTaBe, CTPOEHUM,
CBOMCTBAX WM MPUMEHEHMWN, a TaKKe O XMMUYECKUX peakumax, MX CYLHOCTU K
3aKOHOMEPHOCTAX MNpOTeKaHWs [oMonHseTca B Kypcax 10 u 11 Knaccos
3NleMEHTaMWN  COAEPXKaHMS, VMEIOLWMMN  KYNbTYPO/IOrMYECKUIA U NPUKIAAHON
XapakTep. 3TWU 3HaHMA CMOCOBCTBYHOT MOHUMAHWUIO B3aMMOCBSI3U  XUMUWN  C
APYrIMU HayKamu, packpblBalOT CE po/ib B MO3HaBaTe/lbHOM M MPaKTUYecKoin
[eATeNIbHOCTU  YeNOoBeKa, CroCcOOGCTBYHOT BOCMUTAHWUIO YBaXKEHUA K npoueccy
TBOpYeCTBa B 06/1aCTV TEOPUM W MPAKTUYECKUX MPUIOXKEHNA XUMUKM, NOMOratoT
BbIMYCKHWKY OPWMEHTMPOBAaTbCA B OOLLECTBEHHO W JIMYHOCTHO  3HAYMMbIX
npobnemax, CBA3aHHbLIX C XWMWEW, KPUTUYECKM OCMbIC/IMBATL WHMOPMaLMO 1
NPUMeHATL €& 414  MNOMOMHEHWUA 3HAaHWIA, PeLUeHNs WHTENNeKTyaNlbHbIX W
3KCMEPUMEHTa/IbHbIX UCCNea0BaTeNbCKMX 3afad. B Lenom cogepxaHne y4ebHOro
npeameta  «XUMUS»  AAHHOTO  YPOBHSI  W3YYEHWS  OPWEHTMPOBAHO  Ha
(hopMmpoBaHMe Yy 06yYatOLLMXCA MMPOBO33PEHUYECKOW OCHOBbI AN MOHUMaHWS
(hnnocohCkMX maen, TakMX Kak: MaTepuasbHOe eAMHCTBO HEeOpraHU4YecKoro u
OpraHM4eckoro Mwupa, 0O6YCMOBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM U
CTPOEHMEM, MO3HABAaEMOCTb MPUPOAHbLIX SBMEHWIA MYTEM 3KCMepuMMeHTa U
pelleHnss  NPOTMBOPEYMIA  MeXAY HOBbIMM — (PakTaMu W TEOPETUYECKUMMU
NpeanocbIIKaMKn, 0CO3HAHME PO XUMUWN B PELLIEHNM 3KOMOMMYECKUX NPO6neM, a
TaKkKe Npo6siem coeperkeHNs 3HepreTUYeCKMX PecypcoB, Cbipbs, CO3L4aHUA HOBbIX
TEXHOMOrNIA 1 MaTepuasos.

B nnaHe pelweHus 3agad  BOCMWTaHMS, pPasBUTMSE U coLManm3aLmm
0byyaroLmMXCcs MPUHATbIE MPOrpPammoil M0 XUMMM MOAXOAbl K OnpefeseHnto
COAEpPXXaHusi WM MNOCTPOeHWs npeameTa nNpedycMaTpuBaroT  (hOpMMpOBaHUue
YHUBEPCA/IbHbIX  Y4YeOHbIX AEWCTBUIA, UWMelowmx 6a3oBoe 3HauveHue A
pa3fIMYHbIX BWAOB [AEATENbHOCTWU: pelleHns npobnem, Moucka, aHaimza |
06paboTKM MH(opPMaLMK, HEO6XOAMMbIX AN NPUOBPETEHNS OMbITa MNPAKTUYECKOIA
M MCCNefoBaTeNlbCKON [eATeNIbHOCTW, 3aHMMAOLLE BaXXHOE MECTO B MO3HaHWM
XUMUWN.

B npakTvke npenofaBaHWs XWMUM KaK Ha YPOBHE OCHOBHOMO OO6LLEro
06pa3oBaHus, TaK U Ha YpPOBHe cpeaHero obLero o6pasoBaHus, Npy onpeaeneHmnm
COAEPXKaTe/IbHOM XapaKTePUCTUKM Leneli U3ydeHns npeameTa HarpaBieHUeM
MePBOCTENEHHOM 3HAYMMOCTU TPAAMLMOHHO MNPU3HaETCA (OPMUPOBaHME OCHOB
XVMWYECKON HayKy Kak 06/1acT COBPEMEHHOrO eCTeCTBO3HaHWUSA, MPaKTUYeCKOiA
[eATeIbHOCTU YesioBeKa M KaK OfHOro M3 KOMMOHEHTOB MWPOBOW KynbTypbl. C
METOANYECKOM TOYKM 3PEeHUs TaKoW MoAxofd K OMpefeneHuro Ueneil U3yveHns
npeameTa sBMSIETCS BMO/HE ONpaBAaHHbIM.



CornacHO [aHHOW TOYKEe 3PEeHUs TNaBHbIMW LeNsamui U3yvyeHuUs npeamMera
«XnMUs» Ha 6a30BOM ypoBHe (10-11 Kin.) SABNAOTCS:

e (hopMMpOBaHME  CUCTEMblI  XMMUYECKMX  3HAHWA  KaK  BaXXKHeWLlel
COCTaB/IAKOLLE eCTECTBEHHO-HAYUYHOW KapTWHbI MUpa, B OCHOBE KOTOPOM
NeXaT K/IoYeBble NOHATUA, (PyHAAMeHTasIbHble 3aKOHbI U TEOpUu XUMUK,
OCBOEHMEe f3blKa HayKW, YCBOEHWE W MOHMMaHWe CYLHOCTU [OCTYMHbIX
06006LLeHNI1 MMPOBO33PEHYECKOT0 XapakTepa, O3HAaKOMJ/IEHWE C UCTOpUel
NX Pa3BUTUA 1N CTAHOB/IEHUS;

* (hopMmpoBaHMe ¥ pa3BUTME MPEACTAB/IEHNIA O HAYUYHbIX METoLax Mo3HaHWS
BELLECTB M XMMUYECKUX peakuuii, HeoOXOAMMbIX [19 NprobpeTeHmns
YMEHWIA OPWEHTUPOBATLCA B MWPe BELUECTB W XUMUYECKUX ABMIEHUMN,
MMEILMX MECTO B MPUPOLE, B MPaKTUYECKOW W MOBCELHEBHOM XMN3HU;

* pas3BuUTME YMEHWIN 1 CNOCOBOB AeSATENbHOCTU, CBA3AHHbIX C HabMO4EHEM U
OObACHEHMEM  XMMWYECKOTO  3KCMEepuMMeHTa, COOMOLeHNEM  MpaBusl
6e30nacHOro obpalleHns ¢ BeLecTBamm.

Hapsgy ¢ aTuMm, cogepxkaTtenbHas XapakTepucTMKa Liesieil 1 3agad U3yyeHus
npeaMeTa B NporpaMmMe no XMmmnM YTOYHEHa M CKOPPEKTUPOBAHa B COOTBETCTBUM
C HOBbIMW MPUOPUTETAMU B CUCTEME CpefHero obuiero obpasoBaHus. CerofHs B
npenojaBaHUM  XUMMM B OONbLUE  CTeNeHW  OTAAETCH  NpeanoyTeHue
MPaKTUYECKOM KOMMOHEHTE COAepXaHusi 00y4yeHusi, OPUEHTUPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 06LLe06pa3oBaTe/lbHOM OpraHusaumu, BALEHOLWEro He
HabopoM 3HaHMI, a (YHKUMOHa/bHOM rPamMOTHOCTbI, TO €CTb Crnocob6amu u
YMEHUAMM aKTMBHOIO MOSYYEHMSI 3HAHWUI N NMPUMEHEHUA UX B PeasibHON XKU3HW
A1 peLeHns NpakTUYecKnx 3agau.

B cBa3n C 3tvM npu m3ydeHun npegmeta  «XuUMUS»  JOMUHUPYIOLLee
3HauYeHvie NPMOBPETAOT Takme LI 1 3a[a4u, Kak:

afantauma o0yyaroLmxcs K YCMoBUAM AMHAMWYHO Pa3BUBAOLLErocs Mupa,
(hopMMpOBaHMe  WHTENNIEKTyaSlbHO  Pa3BUTOM  JIMYHOCTW,  TFOTOBOM K
caMo06pa30BaHNIO, COTPYLHNYECTBY, CaMOCTOATENIlbHOMY MPUHATUIO TPaMOTHbIX
PELLEHNA B KOHKPETHbIX YKM3HEHHbIX CUTYyauusX, CBA3aHHbIX C BELLECTBaMM U KX
MPUMEHEHVEM;

(hopMrpoBaHVe Yy  00y4YalOLUMXCA  K/HOYEBbIX  HaBbIKOB  (K/HOUEBbIX
KOMMETEHUNIA), VMEILMX YHMBEPCAIbHOE 3HAYeHWe [NS Pas/INyHbIX BULOB
[eATe/IbHOCTU: peLleHus npobnemM, NOUCKa, aHain3a U 06paboTKuU MH(opmaLuu,
HeOOXOAUMBIX [/19 MPUOBPETEHNA ONblTa AeATeIbHOCTW, KOTopas 3aHuMMaeT
BaXKHOE MECTO B TMO3HAHUW XUMUW, a TakKxke [A1F OLEHKU C MO3ULMiA
9KONOrnyeckor 6e30MacHOCTM XapakTepa B/UAHUA BELLECTB M XUMUYECKUX
MPOLLECCOB Ha OPraH13m YenoBeKa v NMPUPOLHYHO Cpeay;



pasBUTME MO3HaBaTENbHbIX WMHTEPECOB, WHTENNEKTYallbHbIX W TBOPYECKMX
CMoCoBHOCTeN 0ByYatoLmMXCA: CNOCOOHOCTU CaMOCTOATE/IbHO MPUoBpeTaTh HOBbIE
3HaHWA N0 XMMUM B COOTBETCTBUM C XXM3HEHHBLIMW NOTPEBHOCTAMM, UCNONb30BATh
COBPEMEHHbIE NH(OPMALMOHHbIE TEXHOMOTUIN AN MOUCKA 1 aHanmM3a y4ebHON u
Hay4HO-NOMYISAPHON NH(OPMALM XMMUYECKOTO COAepXKaHus;

(hopmunpoBaHKe 1 pasBuTHE Yy 06y4atOLLIMXCA acCOLMATUBHOIO M IOMMYECKOro
MbILLINIEHUNSA, HabN4aTeNIbHOCTU, COBPAHHOCTM, aKKypPaTHOCTU, KOTOpPble 0CO6EHHO
HeobX04MMbl, B YaCTHOCTW, MpW MNAHUPOBaHUM W MPOBEAEHUN XMMUYECKOrO
9KCMNEePUMEHTa;

BOCNMUTaHMe Yy  0OyyalolmMXcsd  YOeXXAEHHOCTM B F'YMaHUCTUYECKOM
HanpaBNeHHOCTU XUMUK, €€ BaXKHON POMM B PeLUeHUU T106aibHbIX MPo6sem
pauMoHaIbHOr0 NPUPOAOMNO/b30BAHUSA, NOMOJIHEHUSA SHEPreTUYECKMUX PECYPCOB U
COXpPaHeHUs MNPUPOAHOr0 pPaBHOBECWUSA, OCO3HAHWA HEo6XOAMMOCTU GepeXxHOro
OTHOLIEHNUS K MPUpoAe U cBoemMy 3[0POBbIO, @ Takke MNPUOBPeTEHMS OMbiTa
MCNOMNb30BaHUS MOMYYEHHbIX 3HAHWWA A1 MNPUHATMS TPaMOTHbLIX PELIeHMn B
CUTYaUUsX, CBA3AHHbLIX ¢ XMMUYECKUMU ABIEHNAMU.

B yyebHOM nnaHe cpefHero o6Lulero o6pasoBaHUs npeaMeT  «XUMUS»
6a30BOro YpPOBHS BXOAMT B COCTaB MpeaMeTHOM 061acTn «ECTeCTBEHHO-HAYUHbIE
NpeaMETbI».

O6uiee YnCNO YacoB, OTBEAEHHbLIX A/ N3YUYeHUS XMMUK, Ha 6a30BOM YpPOBHe
cpeaHero o6LLero obpasoBaHus, cocTaBnset 68 yacos: B 10 knacce - 34 vaca (1
yac B Heaento), B 11 knacce - 34 yaca (1 yac B Heaento).



COOEP>XAHWE OBYYEHWNA
10 KJTACC
OPI"rAHNYECKAA XNMUNA

TeopeTnyecKmne 0CHOBbI OPraHUYecKo XUMnK

MpeAMeT OpraHNYecKon XMMUW: eé BO3HMKHOBEHWE, PasBUTME N 3HAYEHUe B
MOMYYeHNUN HOBbLIX BELLECTB W MaTepuasioB. Teopus CTPOEHUS OpPraHMYecKux
coeauHeHnin A. M. byTnepoBa, eé OCHOBHbIE MONOXeHUS. CTPYKTYPHbIe hOpMY/bl
opraHu4yeckmx  Bellects. [omonorusa, wusoMepusa. XMMUYeCKasa CBA3b B
OpraHNYecKNX COeAUHEHUAX - OfMHAPHbIE 1 KpPaTHbIE CBA3N.

MpefcTaBneHne 0 KnacCcUMKalLmMmM OpraHUYeckux BeLlecTB. HomeHKnaTypa
OpraHMYeckuUX CoefuHeHWn (cuctemaTuMyeckas) W TPUBUA/IbHbIE Has3BaHUs
BaXKHEWLUMX NpeAcTaBuUTeNein KaccoB OPraHNMYecKnX BeLLecTB.

JKCnepyMeHTa/lbHble  MEeTOAbl M3YYeHUS BELUECTB U WX MNPEBPALLEHNIA:
O3HaKOMJIeHMe C ob6pasuamn OpraHVYecKMX BELLECTB W MaTepuvaiaMm Ha unx
OCHOBE, MOJE/NMPOBaHNe MOJIEKY/T OpraHMYecKMX BeLlecTB, HabnogeHne wu
onucaHue AeMOHCTPALNOHHLIX OMbITOB MO MPEBPALLEHNI0 OpraHNYeCKNX BELLECTB
npy HarpeeBaHuu (NnasfieHne, 0ByrnMBaHe N ropeHue).

Yrnesogopoabl

AJIKaHbl: COCTaB W CTPOeHWe, rOMOMIOrMYeckuii psag. MetaH M 3TaH -
NpocTeillne nNpPeAcTaBUTENIM  a/IKaHOB: (IM3MYECKMe WM XUMUYECKMEe CBOWCTBa
(peakumMm 3aMellleHUss W TOpeHus), HaxoX[eHue B Mpupoge, MOMyYeHne W
NpUMeHeHue.

AJIKEHbI: COCTaB W CTPOEHWME, TOMOMOTMYECKNA pAd. DTUNEH W NPOMUIIEH -
npocTeiwne MpeaCTaBUTENN &IKEHOB: (IM3UYECKME U XUMWUYECKMe CBOWNCTBA
(peakumn  rMgpvpoBaHWA,  ra/lOreHUPOBaHWA,  ruapaTauun,  OKWUCIEHUA U
nonvmMepusaunn), nonyyeHe N NPUMeHeHNe.

AnkKagueHbl: 6yTagneH-13 v MeTUn6yTaameH-1,3; CTPOeHWE, BadKHelLue
XMMUYeCKMe CBOMCTBa (peakuus nonumepusauyun). MonyyeHve CUHTETUYECKOrO
Kay4yKa 1 pe3uHbl.

AJIK/HbI: COCTaB U OCOBEHHOCTM CTPOEHUSA, TOMOJSIOTMYECKUI pag. ALETUNEH
- MPOCTENLMIA NpeacTaBUTelb a@lKMHOB: COCTaB, CTPOEHWE, (U3M4Yeckne W
XMMUYECKMe CBOMCTBa (peakumn rmapuvpoBaHus, rasioreHUpoBaHus, ruaparauuu,
ropeHus), nosyyeHve N NpUMeHeHwe.

ApeHbl. BeH30n: cocTaB, CTpoeHMe, (M3MYECKMe U XMMUYECKME CBOMCTBA
(peakuuy ranoreHNpPoBaHMSA N HATPOBaHWA), MOJyYeHe U NpUMeHeHve. Tonyon:
cocTaB, CTpOeHue, (U3NYECKME U XMMUYECKMe  CBOICTBa  (peakumu
ra/oreHMpoBaHNa M HUTPOBAHWA), MOAYYeHMe U NPUMEHeHWe. TOKCUYHOCTb



apeHoB. [eHeTMyecKkas CBA3b MeXAy Yr/eBOAOPOAAMU, MNPUHALNEXALUMU K
Pa3INYHbLIM Knaccam.

MpupofHble WUCTOYHWMKM  YrNeBoAopoAoB. [pUpoAHbIA ra3 M MomMyTHble
He(pTAHble rasbl. He(Tb M eé npomcxoxaeHue. Cnocobbl nepepaboTKn HeTu:
MeperoHKa, KpeKUHr (TEePMUYECKMIA, KaTa/MTUYeCcKuin), nuponms. [poayKTbl
nepepaboTKN HePTH, UX NPUMEHEHNE B MPOMbILLIEHHOCTU U B ObITy. KaMeHHbIN
Yrosb 1 MPOAYKTbI ero nepepaboTKu.

JKCnepyMeHTa/lbHbIE  METOAbl M3YYeHUs| BELLECTB U WX MNPEeBPaLLEHWA:
O3HaKoOM/IeHWe C o6pasuamy nnacTMacc, KayyykoB W pe3uHbl, KOJIEKUUM
«Heptb» ¥ «YTOMb»,  MOAENMPOBaHME  MOJIEKYN  YrNeBOAOPOL0B U
ra/loreHoNPON3BOAHbIX, MPOBEAEHNE MPaKTUYECKOW paboTbl: NOMyYeHUe 3TU/IeHa
N U3Y4YeHue ero CBOWCTB.

PacyéTHble 3agaun.

BbluncieHnss N0 YpaBHEHUIO XMMWYECKON peakuum (Maccbl, 06BEM,
KO/IMYyecTBa MCXOAHOrO BeLLeCTBa WM MPOAYKTa peakumu Nno M3BECTHbIM Macce,
06bEMY, KONMYECTBY OAHOM0 M3 UCXOAHBIX BELLECTB UM MPOAYKTOB peakumn).

Kucnopogcogepskalime opraHMYeckme CoeuHeHUs

[MpefenbHble O4HOATOMHbIE CMPTbl. MeTaHO W 3TaHOM:  CTPOeHWe,
(hM3nyecKMe M XUMWUYECKMEe CBOMCTBA (peakumMn C akTMBHbIMK MeTasnamu,
rafioreHoBoLopo4aMu, rOpeHue), npuvMeHeHve. BoJopoaHble CBAN  Mexay
MOJieKylaMun CnupToB. [elicTBUe MeTaHOo/Ma 1 3TaHO/Ma Ha OpraH13m YesioBeKa.

MHoroatoMHble  CNUPTbl.  OTWNEHIIMKONL W TIUUEPUH:  CTPOEHWE,
(M3nyecKme Un XMMUYECKMe CBOWCTBA (B3aUMOAEWCTBME CO  LLEMOYHLIMU
MeTa/ilaMKn, KayeCTBEHHast peakuusi Ha MHOroaToOMHble CrvpTbl). [eicTsme Ha
opraHu3m yenoseka. MNMpuMeHeHne rnnLeprHa 1 STUEHTIMKONA.

®eHON: CTPOeHWEe MONEKYsbl, (U3NYECKME W XUMUYECKME CBOMCTBA.
TOKCUYHOCTL (heHoNa. MpuMeHeHMe eHora.

Anbgernabl M KeTOHbl. Popmanbferni, auetanbaerni:  CTPOeHue,
(hn3nyecKme U XUMUYECKMEe CBOMCTBA (pPeakumn OKMC/IEHUS UM BOCCTAHOB/IEHUS,
Ka4yeCTBEHHbIE peakunn), nonyyeHve 1 NpUMeHeHue,

O[HOOCHOBHbIe  MpefefibHble  KapboHOBble  KUCNOTbl.  MypaBbuHad U
YKCYCHas KUCNOTbl: CTPOeHUe, (M3NYEeCKMe U XMMUYeCKne CBOCTBA (CBOICTBA,
o6LUMe AN Knacca KUCMOT, peakums aTepudmkaumn), noayyeHme v npuMeHeHve.
CTeapuHoBas M ONenHOBAsA KWUCNOTbl Kak MpPeacTaBUTENN BbICLUMX KapbOHOBbIX
K1CNoT. Mblfia Kak Co/n BbICLUMX KapOOHOBBIX KWCMOT, X MOHOLLIEE [ENCTBME.

CnoxHble 3upbl Kak MPOU3BOAHbIE KApOOHOBBLIX KWCMOT. [MApoin3
CNOXHbIX 3(hMPOoB. XKupbl. MAponn3 xumpos. MNMpumeHeHKe XUPOoB. bronormnyeckas
PO/b XMPOB.



Yrnesofbl:  coctaB, Knaccumkauma — yrnesogos  (MOHO-, Au- U
nonucaxapvapl). FNHOKO3a - NPOCTENLMIA MOHOCaxapui: OCOGEHHOCTU CTPOEHUS
MOSIEKY/bl,  (PM3NYECKMe W XMMWYECKMe CBOMCTBa  (B3aVMOLENCTBME C
rmapokcungom mean(H), okmcneHMe ammuadHbiM PacTBOPOM oKcupaa cepebpa(l),
BOCCTaHOB/IEHME, OPOXEHMe T[/IH0KO3bl), HaxOXAeHWe B NpUpoLe, MPUMEHEHNMe,
oronornyeckas posb. POTOCUHTE3. PPYKTO3a Kak M30Mep [/IHOKO3bI.

Kpaxman v uennonosa Kak npupogHble nonumMepbl. CTpoeHWe Kpaxmana v
Lennonosbl. PusMyeckme u  XMMUYECKMe CBONCTBA Kpaxmana (rmaposnus,
KayeCTBEHHas peakumsi C MOAOM).

JKCnepuMeHTa/lbHbIE METOAblI M3YYeHWUS BELLECTB UM WX MpeBpaLleHuiA:
NpoBefeHWe, HabMOAeHWE W OMUCaHWe [AeMOHCTPaLMOHHbIX OMbITOB: rOpPeHue
CMMPTOB, KayeCTBEHHble peakuMn OAHOATOMHbIX CMUPTOB (OKUC/EHWe 3TaHonNa
okcmgom mMeau(H)), MHOroaTtoMHbIX CrMPTOB (B3aMMOENCTBME TNUALEPUHA C
rugpokcungom mean(H)), anbaernaos (OKUCNeHWe aMMUaYHbIM PacTBOPOM OKCuaa
cepebpa(l) u rugpokcuaom meau(H), B3aMMOAENCTBME Kpaxmana C MOA0M),
MpoBeAeHNe NPaKTUYECKO paboTbl: CBOMCTBA pacTBopa YKCYCHOW KUCNOTHI.

PacuyéTHble 3agaun.

BbluMCNeHMS HO YpPaBHEHWKD XUMUYECKON peakumy (Maccbl, 06bEMA,
KONNYeCTBa MCXOLHOI0 BELLECTBA WM NPOAYKTa peakuun Mo M3BECTHbIM Macce,
06BEMY, KOIMYECTBY OAHOI0 M3 UCXOAHbIX BELLECTB MM NPOAYKTOB peakumn).

A30TCOoAepXKalme opraHNYeckme coefHeHus.

AMUWHOKMCNOTbI KaK aM()OoTepHble OpraHNYeckue coeauHeHus. Pursnyeckme
N XMMUYECKMEe CBOMCTBA aMMHOKMCIOT (Ha mpumepe ravumHa). buonormyeckoe
3Ha4YeHne aMMHOKMUCNOT. MenTuabl.

Benkn Kak npupofHble BbICOKOMOMEKYNSiPHbIE COeAMHeHUs. [lepBUYHas,
BTOPUYHAA M TPEeTUYHas CTPYKTypa 6enkoB. XMMUYECKMe CBOWCTBA OENKOB:
rMAponus, AeHatypaums, KaueCTBEHHbIE peakumn Ha Gesku.

JKCnepuMeHTalbHbIE METOAbl W3YYEHWS BELLECTB U WX MNPeBpaLLEHWIA:
HabneHne 1 onucaHne AeMOHCTPALMOHHbIX OMbITOB: AeHaTypauus 6enkos npu
HarpeBaHuK, LUBETHble peakuun 6e/KoB.

BbICOKOMO/IEKYNAPHbIE COeANHEHNSA

OCHOBHble MOHATUA XUMUM BbICOKOMOEKY/NSAPHBLIX COeAMHEHUIA: MOHOMEP,
NnofmMmep, CTPYKTYPHOE 3BEHO, CTENEeHb NOuMMepu3aummn, CpefHss MOMeKynsapHas
macca. OCHOBHble METOAbl CWUHTE3a BbICOKOMOMEKY/SIPHbIX COeAUHEHWUA -
MoiMmepu3auma 1 NoIMKOHA4eHcaLms.

JKCnepuMMeHTaNbHbIE METOAbl W3YYeHWS BELLECTB M WX MpeBpaLleHuiA:
O3HaKoOMJIeEHNe C 0bpasuamy NPUPOAHLIX N UCKYCCTBEHHbLIX BOMOKOH, MiacTMacc,
Kay4yKOB.

MexnpeAMeTHble CBA3N.



Peannzaums MeXnpeaMeTHbIX CBA3e Npu U3yYeHUN OpraHUYeCcKon XMMmn B
10 Knacce OCYLLECTBNSETCA Yepe3 WCMonb3oBaHMEe KakK O0OLMX eCTeCTBEHHO-
Hay4HbIX MOHATWUI, TaK U MNOHATUIA, SBNAOWMXCA CUCTEMHBLIMU ANS OTAENbHbIX
npeaMeTOB €CTECTBEHHO-HAYUYHOr0 UMK,

O6Lpe eCTECTBEHHO-HAYYHbIe MOHATUSA: ABMEHNE, HAY4YHbIA (aKT, rMnoTesa,
3aKOH, Teopws, aHanu3, CUHTEe3, Knaccuukaums, nepuoamyHocTb, HabnoaeHue,
N3MepeHue, IKCNePUMEHT, MOAETMPOBaHNE.

®dusmkKa: matepus, 3Heprusd, Macca, aToMm, 3/IEKTPOH,  MOJeKyna,
3HepPreTUYeCcKMin ypoBeHb, BeLIeCTBO, Teno, O0O0bEM, arperatHoe COCTOsIHWE
BeLLeCTBa, (hM3nUeCKUe BEMMUNHBI U eAVHULBI X N3MEPEHNS.

Buonorus: knetka, opraHusMm, 6uocdepa, 0OMeH BeLECTB B OpraHu3Me,
(hOTOCMHTE3, OWMONOrMYECKN aKTUBHble BellecTBa (6eNKW, YrneBofbl, XXWPbI,
(hepMeHTHI).

[Ceorpadmsi: MUHepasbl, rOpHble MOPOAbI, MOJE3HbIE NUCKOMaeMble, TOMINBO,
pecypcsl.

TexHonorus: nuweBble NPOAYKTbl, OCHOBbI pauMOHa/IbHOrO NUTaHKS,
MOIOLLME CPeACTBa, SIEKAPCTBEHHbIE M KOCMETMYECKME Mpenapatbl, MaTepuasbl 13
MCKYCCTBEHHbIX U CUHTETUYECKMX BOSIOKOH.

11 K/TACC
OBWAA N HEOPIr AHNYECKAA XNMWUA

TeopeTNYeCcKne OCHOBbI XUMUK

XUMUYECKUA  3niemMeHT.  ATOM. AApo artoma, M30TOoMbl.  ONeKTPOHHas
0060/104Ka. DHEPreTnyecKne ypoBHW, MOAYPOBHWU. ATOMHble opbuTtanu, s-, p-, d-
anemeHTbl. OCO6EHHOCTM pacnpefeneHns 3M1eKTPOHOB M0 OpbuTansgM B aTtomax
3/IEMEHTOB MePBbIX YETbIPEX MEPUOLOB. DNEKTPOHHAA KOH(Urypawlmsa aToMoB.

MeproAnyecKnii 3aKoH 1 eproguyeckas cUcTeMa XMMUYECKUX 3/1EMEHTOB
O. . MeHpeneeBa. CBsi3b NepuoAMYecKOro 3akoHa u epruognmyeckoit CUCTEMbI
XUMUYeckmx anemeHto M. V. MeHgeneeBa C COBPEMEHHOIN Teopuein CTPOEHWs
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWS CBOWCTB XUMWUYECKMX 3/IEMEHTOB W
06pasyeMbIX VMW MNPOCTbIX W C/IOXKHbLIX BELeCTB MO rpynnaM u Mepuogam.
3HayeHne NepuomMyYecKoro 3akoHa B pasBUTUN HayKW.

CTpoeHne BewectBa. XuMUYecKas CBSisb. Buabl XMMWYECKOW CBA3M
(KoBa/leHTHast HenossipHasa W MOMApHas, WOHHas, MeTaivyeckas). MexaHU3Mbl
06pa3oBaHMs  KOBAJIEHTHOM  XUMMYECKON CBA3M  (OOMEHHbIN U [AOHOPHO-
akUenTopHbIA). BopopofdHas CBA3b. BafeHTHOCTb. 3NEKTPOOTPULATENBHOCTD.
CTeneHb OKUCNEHUSA. VIOHbI: KaTWOHbI U aHWOHbI.



BewectBa  MOMIEKYNISIPHOTO M HEMOMEKYNAPHOrO  CTPOeHUs..  3aKOH
MOCTOSHCTBA COCTaBa BeLWecTBa. TUMbl KPUCTAIIMYECKUX PELLETOK. 3aBUCMMOCTb
CBOWCTBa BELLECTB OT TMNa KPUCTA/IINYECKON PELLETKM.

[MoHATME O AWCMEPCHbIX cucTemax. VICTUHHblE M KOMMOMAHbIE PacTBOPbI.
MaccoBasi f,0N5 BelLecTsa B pacTBOpE.

Knaccugpmkaums HeopraHnyeckmx COEAVHEHIA. HomeHknaTypa
HeopraHM4yeckMx BewecTB. [eHeTMyeckass CBSi3b HEOPraHM4YecKuX BeELLECTB,
NpUHagIexXawmnx K pasinyHbIM Kiaccam.

Xumnyeckas — peakums.  Knaccuukaumsi  XMMUYECKUX — peakuuin B
HEOpraHMYecKon N OpraHMYeckoM XMMUW. 3aKOH COXPaHEHUs MacCbl BeLLECTB,
3aKOH COXPaHEHWUS 1 NPeBPALLEHNS SHEPTUN MPU XUMNYECKUX PeakLuUsX.

CKOpOCTb peakuuu, eé 3aBUCUMOCTb OT Pas3/iMyHbIX (hakTopoB. Ob6paTVMble
peakuun. XMMUYecKoe paBHOBecue. PakTopbl, BAMAKOWME HA COCTOSHWE
XuMuyeckoro pasHosecus. MpuHuunn Jle LLlatense.

AnekTponutnyeckasa guccoumaums. CunbHble 1 crabble anekTponuTel. Cpeaa
BOAHbIX PaCTBOPOB BELLECTB: KuUCNasd, HeMTpasibHas, LeoyHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE PeaKLUN.

JKCNepuUMeHTa/lbHble METOAbl M3Y4YeHWUs BEWEeCTB M WX MpPeBpaLleHWiA;
AeMOHCTpaumsa Tabnuy «leprofmyeckas cUcTemMa XUMUYECKUX 3anemeHToB [. .
MeHfeneeBa», MU3ydeHUe MOAeNeil KPUCTa//IMYECKMX PELIETOK, HabntodeHue wu
ornucaHne AeMOHCTPALMOHHbIX 1 1abopaTopPHbIX OMbITOB (PasnoXeHue rnepokcuaa
BOAOPOAA B NPUCYTCTBUM KaTann3aTopa, OnpeaesieHne cpefbl PaCTBOPOB BELLECTB
C TMOMOLIBbH YHMBEPCA/SIbHOMO WHAMKATOPa, peakumv WMOHHOro 06MeHa),
NpoBeAeHMe NPaKTUYeCKon paboTbl «BansHue pasninyHbIX (HakTOPOB Ha CKOPOCTb
XUMMYECKOW peakLmmn».

PacyéTHble 3agaun.

PacyéTbl MO  YypaBHEHWAM  XMMWYECKUX peakuuid, B TOM  4ucne
TEPMOXMMUYECKME PACYETBI, PAcYETbl C WUCMO/b30BAHNEM TMOHATUA «MaccoBas
[0N9 BeLLeCTBa.

HeopraHnyeckaa xmmus

Hemetannbl.  TlonoxeHne HemeTtasinoB B [lepnogmyeckon  cucTeme
XUMUYeckux anemeHtoB . M. MeHpaeneeBa M 0COOGEHHOCTU CTPOEHWUA aTOMOB.
®un3nyeckme CBOCTBA HeMeTa/ioB. ANNOTPONMS HeMeTasioB (Ha npumMepe
Kucnopopaa, cepbl, hocdopa v yrnepoaa).

XUMMYECKMe CBONCTBA BadKHEMLIMX HemMeTasioB (rasoreHoB, cepbl, a3oTa,
(hocthopa,  yrnepoga U KPEMHWMA) U WX COeAMHeHuMA  (OKCWAOB,
KNCNOPOACOAEPXKaLLUMX KUCNOT, BOAOPOAHbIX COEAMHEHWIA).

[MpUMeHEHNE BAXXHENLLNX HEMETAINIOB N UX COEANHEHNIA.



MeTtannbl. onoxeHve MeTannoB B [eprognMyeckort CUCTEME XUMUYECKUX
anemeHToB . V. MeHpgeneeBa. OCOBEHHOCTM CTPOEHUSA 3MEKTPOHHBLIX 000/104eK
atomoB meTanioB. O6LWmMe (u3myeckme cBoicTBa MeTaioB. CrnnaBbl MeTasI/0B.
ANEKTPOXUMUYECKNIA PAL HANPSYKEHWIA METa/I0B.

XUMMYECKMe CBOWCTBA BadKHEWLUMX METaN/IOB (HAaTpU, Kanuid, KanbLuia,
MarHui, alloOMUHWUIA, LUMHK, XPOM, YKeNe30, Mefb) 1 X COeAMHEHWIA.

O6wwme crnocobbl nonyyeHnss metannioB. NpvMeHeHNe MeTa/INoB B ObITY U
TEXHUIKe.

JKCNepuMeHTa/IbHblE  METOAbl M3Y4YeHUS BELLEeCTB W WX MpeBpaLLeHuit:
M3yyeHne Konnekumm «MeTan/bl 1 Cniasbl», 00pa3LlOB HEMETA/INIOB, peLLeHune
9KCNEePUMEHTa/IbHbIX 33fa4y, HabflogeHne U OnucaHve [EeMOHCTPALMOHHBIX U
NnabopaTopHbIX OMbITOB (B3aMMOAENCTBME TMAPOKCUMAA aNlOMUHMS C pacTBOpamu
KICNOT W LWenoYeid, KayeCTBeHHbIEe peakLUMn Ha KaTUOHbI METas/oB).

PacuyéTHble 3afauu.

PacyeTbl Maccbl BellecTBa WM 00bEMA ra3oB MO WM3BECTHOMY KOMMYECTBY
BeLlecTBa, mMacce uam 00bEMY OAHOI0 M3 Y4aCTBYIOLWMX B peakuun BeLLEeCTB,
pacyéTtbl mMaccbl (06bEMa, KO/IMYECTBA BELLLECTBA) NMPOAYKTOB peakuun, ecim OfHO
V3 BELLECTB MMEET MPUMECH.

XUMUA U XKN3Hb

Ponb XMMUK B 06eCNEYEHNN 3KOMOMMYECKON, SHEPTeTUYECKON U NULLEBOM
6e30MacHOCTK, PasBUTUN MeauUMHbL. TMOHATME O Hay4HbIX MeTofax MO3HaHUSA
BELLECTB Y XMMUYECKMX peakLnii.

MpencTaBneHns 06 06WMX  HAy4YHbIX  MPUHUMMNAX  MPOMBILLIEHHOIO
MONTyYeHNs BaXKHEMLLINX BELLECTB.

UenoseK B MVpe BELIECTB W MaTepuasioB: BaKHeliLUMe CTPOUTe/bHble
marepuasnbl, KOHCTPYKUMOHHble MaTepuasibl, Kpacku, CTeK/0, Kepamuka,
marepvasibl AN 3NeKTPOHUKM, HaHOMaTepuasibl, OpraHM4Yeckue M MUHepasbHble
ya06peHus.

XUMUA N 3[00pOBbE YeNoBeKa: MpaBwia MCMOMb30BaHUA IEKaPCTBEHHbIX
npenaparos, npasuia 6e30MacHOro 1CMosb30BaHWsA NpenapaToB ObITOBON XMW
B MOBCELHEBHOM XN3HM.

Mexnpe4MeTHble CBA3N.

Peanuzauma  MeXNpeAMETHbIX  CBS3ei  MpU  M3Y4YeHUM  O6Wenn U
HeopraHM4yeckon XMMumn B 11 Knacce OCYLLECTB/IAETCA Yepe3 UCMOo/b30BaHMe Kak
OOLLMX  €eCTECTBEHHO-HAY4YHbIX MOHATUA, TaK W  MNOHATUA,  ABNAIOLLMXCA
CUCTEMHBIMU 419 OTAENbHbIX MPEeAMETOB eCTECTBEHHO-HAYYHOI0 LMK/Ia.

OOLUMe ecTeCTBEeHHO-Hay4YHble MOHATMA: Hayu4HbIA (DakKT, rMnoTesa, 3aKoH,
Teopus, aHain3, CUHTe3, Kaccuukaumsi, MNepuoamMyHOCTb, Hab/HOAEHMe,
3KCMEPUMEHT, MOLENIMPOBaHNE, U3MEPEHNE, ABMEHME.



®Pu3nka: marepus, aHeprus, macca, atoM, 3/1eKTPOH, MPOTOH, HEMTPOH, WOH,
M30TOM, PaANOaKTUBHOCTb, MOJIEKY/IA, S3HEPreTUYECKNIA YPOBEHD, BELLECTBO, TESO,
06bEM, arperaTHoOe COCTOSIHWE BeLlecTBa, (M3MYecKne BenUUMHbI U eAUHULBI UX
M3MEPEHMS, CKOPOCTb.

Buonornsa:  Knetka, oOpraHuW3Mm, 3KocucTema, oOuoctepa, Makpo- U
MWUKPO3/IEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3me.

[eorpadms: MUHepasibl, TOPHblE NOPOAbl, MOMe3HbIe UCKOMaeMble, TOMIMBO,
pecypcbl.

TexHoNMornsa: XMMmyeckas NpOMbILLIEHHOCTb, MeTailyprus, Npov3BOACTBO
CTPOUTENIbHBIX  MaTepuanoB, CeflbCKOXO3ANCTBEHHOE MPOM3BOACTBO, NMLLEBas
MPOMbILLIEHHOCTb,  (papMaueBTUYecKas  MPOMBILLIEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX NpenapaTtoB, MNPOW3BOACTBO KOHCTPYKUMOHHbIX MaTepuanos,
3/1eKTPOHHAasA MPOMbILL/IEHHOCTb, HAHOTEXHO/OM MW,



NMNAHNPYEMBIE PE3YJIbTATbl OCBOEHNA TNPOI'PAMMBbI O XMWU
HA BA3OBOM YPOBHE CPEAHEIO OBLUEIO ObPASOBAHUA

JIMYHOCTHDbIE PE3YJIbTATDI

®rOC COO ycraHaBnMBaeT TpeboOBaHWA K pe3ysibTataM  OCBOEHWS
obyyvatoLmmca  nporpaMM  cpefHero o6ulero o6pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeAaMeTHbIM U MpPeAMeTHbIM).  Hay4yHO-MeTOAMYeCKO OCHOBOWM  Ans
pa3paboTKM NiaHNUPYeMbIX Pe3yNbTaToB OCBOEHWA NPOrpaMmM CpefHero o6Lero
06pa3oBaHuns ABNSAETCA CUCTEMHO-LEATENbHOCTHBIA NOAXOA.

B COOTBETCTBUM C CUCTEMHO-LEATE/NIbHOCTHLIM MOAXOLOM B CTPYKType
JMMYHOCTHbIX Pe3y/bTaTOB OCBOEHUA npeameTa «XUMUS» Ha YPOBHE CpPefHero
06Lero 06pa3oBaHns BblAeNeHbl CeaytoLme CoCTaBNAoLLMe:

OCO3HaHWe oby4yalWwmMMnUcas POCCUNCKON TrpaxhaHCKON WULEHTUYHOCTU —
rOTOBHOCTWU K CAMOPa3BUTKIO, CAMOCTOATENHOCT W CamMOOMNpeeneHuIo;

Ha/M4me MOTUBaLUMN K 00YYEHNIO;

LiefieHanpaB/ieHHOe pa3BUTNE BHYTPEHHUX YOEXAEHWUA NNYHOCTM HA OCHOBE
K/TOUEBBIX LLEHHOCTEN 1 UCTOPUYECKNX TpaauLMin 6a30BOI HAYKU XUMUW;

FOTOBHOCTb M CMOCOOGHOCTL O0OyYatoLMXCA PYKOBOACTBOBATLCH B CBOEM
[eATeIbHOCTU  LLleHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMW, MPUCYLLUMMW  Lie/IOCTHOM
CUCTEME XMMNYECKOTo 06pazoBaHus;

Ha/IMyve NPaBOCO3HaHUA 3KOTOMMYECKON Ky/bTypbl U CMOCOGHOCTU CTaBUTb
LIeNI U CTPOUTb XM3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeaMeTa «XUMUS» AOCTUraloTCA B
eIMHCTBE Y4ebHON W BOCMUTATE/IbHOW [eATe/IbHOCTM B COOTBETCTBUU C
rYMaHUCTUYECKUMU, COLMOKY/bTYPHLIMU, OYXOBHO-HPAaBCTBEHHbLIMU LIEHHOCTAMU
N naeanaMn POCCUIACKOrO rpaXkAaHCKOro o6LlecTBa, MPUHATBIMA B 0OLLECTBE
HOpMamy 1 npaBwWlaMu  TMOBeLEeHWs,  CMOCOOCTBYHOLMMM  MpoLieccam
CamMono3HaHus, CcamMopasBUTUA W HPaBCTBEHHOrO  CTAHOBMEHWA  IMYHOCTU
06yyaroLLMXCA.

JINYHOCTHbIE  pe3ynibTaTbl OCBOEHMS MpeAMeTa «XUMUSi»  OTPaXKaroT
CPOPMMPOBAHHOCTL  OMbITa MO3HABATE/IbHOW W MPaKTUYeCKOn [AeATeNlbHOCTH
06YyYaloLLMXCA HO peasin3aunm NPUHATLIX B 06GLLECTBE LEHHOCTEN, B TOM YuC/e B
yacTu:

1) rpakgaHCKoro BOCMUTaHUA:

0CO3HaHMS 06YyYatoLLMMMNCA CBOUX KOHCTUTYLMOHHbIX NpaB 1 0653aHHOCTEN,
YBXXEHMWSA K 3aKOHY U NPaBOMOPALKY;

MPeACTaB/eHNs O COUManbHbIX HOpMax W MnpaBuiax MeXIMYHOCTHbIX
OTHOLLIEHWNIA B KOJINIEKTUBE;



FOTOBHOCTU K COBMECTHOW TBOPYECKOM [AeATeNIbHOCTU MNpU  CO3[aHuM
y4eOHbIX NPOEKTOB, PeLleHMn YUYebHbIX M MO3HaBaTe/IbHbIX 33a4ay, BbIMOIHEHWUN
XUMMUYECKMX 3KCMEPUMEHTOB;

CMOCOBGHOCTM MOHUMATL W MPUHMMATb MOTMBbI, HaMEpPeHWs, JOrUKY WU
aprymeHTbl Apyrmx Npu aHanmse pasinyHbIX BUAOB YHeOHOW AeATeNIbHOCTY;

2) NaTpMOTUYECKOr0 BOCNUTAHUSA:

LLEHHOCTHOrO OTHOLUEHUS K WCTOPUYECKOMY W Hay4yHOMY Hacneuto
OTEYECTBEHHON XUMUU;

YBa)KEHNA K NpOoLeccy TBOpYecTBa B 06/1aCTU TeOpUW U MPaKTUYECKOro
NPUMEHEHUS XMMUKW, OCO3HAHWA TOr0, YTO AOCTVDKEHWS HAyKW eCTb pesysnbTar
OJIMTENbHBIX — HabMOAEeHUA,  KPOMOT/IMBbIX — 3KCMEPUMEHTa/IbHLIX — MOWCKOB,
MOCTOAHHOIO TPYAA YYEHbIX U NPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOJlyYeHUM W MOC/eAYHOLLEM
aHaM3e MH(opMaLMN O NepefoBbIX AOCTUXKEHUSX COBPEMEHHOW OTeYeCTBEHHOM
XUMUW;

3) AyXOBHO-HPABCTBEHHOIO BOCMUTaHUA:

HPaBCTBEHHOIO CO3HAHWSA, 3TUYECKOrO MOBEAEHUS;

CMOCOBGHOCTW OLUEHMBATL CUTYaLUW, CBSA3aHHbIE C XUMUYECKUMU SBNIEHUAMU,
M NPUHUMATb OCO3HAHHbIE PeLLeHWsi, OPUEHTUPYACh HA MOpPa/ibHO-HPaBCTBEHHbIE
HOPMbI M LLEHHOCTW;

rOTOBHOCTM OLEHMBATb CBOE MOBefEeHMEe M MOCTYMNKW CBOMX TOBapuLLEn C
MO3UMIA HPaBCTBEHHbLIX W MPaBOBbIX HOPM W OCO3HaHWE MOCNeACTBUIA 3TUX
MOCTYMKOB;

4) hopMMpoBaHNA Ky/bTYpPbl 340POBbA:

MOHMMaHUS  LEeHHOCTEM 3[40pOBOr0 M 6e3omacHOro ob6pasa  KWU3HW,
HeoOX0AMMOCTM OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (DM3MYECKOMY W
MCUXNYECKOMY 3[10POBbIO;

CobMofeHNa npaeun  6e30MacHOro obpalleHuss ¢ BewlecTBamy B ObITy,
MOBCEAHEBHOW XXMN3HW U B TPYA0BOW LeATENIbHOCTH;

MOHUMaHWSA  LEHHOCTM MpaBui  MHAMBUAYAIbHOTO U KONJIEKTUBHOIO
6e30MacHOro noBeAeHNs B CUTYaLMaX, YIPOXKAOLLMX 340P0BLI0 U XXMU3HW NIIOAENR;

0CO3HaHWSA MOCNMEACTBUIA MU HENPUATUA BPeAHbIX NPWBbIYEK (YNoTpebneHus
a/TKOroNs, HapPKOTUKOB, KypeHus);

5) TpyLoBOro BOCNUTaHWSA:

KOMMYHVKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-UCCNefoBaTeIbCKOM
[eATeNbHOCTM,  OOLEeCTBEHHO  MO/MIE3HON, TBOPYECKOW W Apyrnx  Bugax
[eATeNIbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B PpELUEHUM MNPaKTUYeCKMX 3ajad
COUManbHON HanpaBieHHOCTU (B pamKaxX CBOEr0 Knacca, LUKO/fbI);



MHTepeca K NpakTUYeCKOMY M3Y4YeHWH Npodeccuii pasiiHoro poaa, B TOM
ymcne Ha OCHOBE NMPUMEHEHWS MPEAMETHBIX 3HAHWIA MO XUMUK;

yBaXKEHUS K TpyAay, Noasam Tpyda u pe3ynbTaTtam TPYAOBOW AeSTENbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY BbIOOPY WHAMBUAYa/IbHOW  TpaeKTopun
obpasoBaHus, Oyayuwleinr npodeccun N peann3aumMm COBCTBEHHbIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHLIX WUHTEPECOB, CMOCOGHOCTEN K XMMUW, MHTEPECOB U
NnoTpebHOCTEN 06LLeCTBa;

6) 3KOI0rMYEeCKOro BOCNUTAHWS:

9KO/IOTMYECKM LieN1Ieco0bpasHOro OTHOLLUEHMA K Npupofe, Kak WCTOYHMKY
CYLLIECTBOBAHMA XM3HN Ha 3eMe;

MOHMMaHUA TrNO6aIbLHOTO XapakTepa 3KOIOMMYeCKUX Mpobnem, BANAHUA
39KOHOMMYECKMX NPOLIECCOB Ha COCTOSHME MPUPOAHONA 1 COLManbHOW Cpeabl;

OCO3HaHMS HeobXOAUMOCTWM  MCMOMb30BaHUA  [OCTUMXKEHUIA XUMUK A1
pelleHuns BOMPOCOB pauvOHaIbHOro0 NPUPOA0NO0sb30BaHNS;

aKTUBHOIO  HENPUATUA  AEWCTBUA, MNPUHOCALMX BPEd  OKPY>XKatoLLEN
NPUPOAHON cpefde, YMEHWS MPOrHO3MpPOBaTb HEBMaronpuUATHLIE 3KOM0rMYeckune
NocneacTBuA NpeanpUHUMaeMbIX AeNCTBUIA 1 NpefoTBpaLlaTh UX;

Ha/IMYMs Pa3BUTOrO 3KOIOMMUYECKOr0 MbIL/IEHWS, 9KOOrMYECKOW KynbTypbl,
onbITa [eATeNIbHOCTH 3KO0/10MMYeCKoi HanpaB/fEHHOCTH, YMeHWS
PYKOBOACTBOBATLCS MMW B MO3HaBaTe/lbHON, KOMMYHMKATUBHOM WU COLMaNbHOWA
MNPaKTUKe, CMOCOOHOCTU W YMEHWSI aKTUMBHO MNPOTMBOCTOATL  MAEONOrK
xemohoouu;

7) LEHHOCTM Hay4HOro No3HaHus:

CPOPMUPOBAHHOCTN  MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HayKW M 06LLECTBEHHON MPaKTUKMK;

MOHMMaHMSA  CNeUMUKN  XUMUN  KaK HayKW, OCO3HaHWs €€ poin B
(hOpMMPOBaHMN PaLMOHA/IBHOr0 HAy4YHOr0 MbILW/IEHMS, CO34aHUM  LENOCTHOro
NpeacTaBeHns 06 OKPY)KatoLemM MMpe Kak O eAMHCTBE MPUPOAbl U YenoBeka, B
MO3HAHUM MNPUPOAHBLIX 3aKOHOMEPHOCTEN W peLIeHnM Npo6aeM CoXpaHeHWs
NPVYPOAHOr0 PaBHOBECWS;

yOeXXAEHHOCTM B 0COOOM  3HAYMMOCTM  XUMUM A7 COBPEMEHHOM
UMBUAM3AUMN: B €€ TYMaHWCTUYECKOW HanpaBNeHHOCTM W BaXKHOW Ppon B
CO3JaHnM HOBOW 6asbl MaTepuasibHOW Ky/bTypbl, PelleHnn rnobasbHbIX npobnem
YCTOMYMBOrO Pa3BUTUSA YENOBEYECTBA - CbIPbEBOM, 3HEPreTUYECKOM, MULLEBOIN W
3K0N0Ornyeckor 6e3onacHoOCTU, B PasBUTUM MeAULMHbI, 06ecrevyeHnn YCnoBuii
YCNEWHOro TpyAa W 3KOMOrMYecKn KOM(GOPTHOM DKM3HW KaXK4Ooro ufeHa
00LLIeCTBa;

eCTECTBEHHO-HaYYHON rpaMOTHOCTU:  MOHWMaHWs  CYLLHOCTM  MEeTOAO0B
MO3HaHWS, MCMNOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOGHOCTM MCMOMb30BaTb



nonyyaeMble 3HaHWS ANS aHaM3a 1 06bSACHEHWS SBNEHUIA OKPYXKAKOLLLEro Mypa u
NPOMCXOASALLMX B HEM M3MEHEHWIA, YMEHUS [eNaTb 060CHOBAHHbIE 3aK/HUEHUS Ha
OCHOBE HayuYHbIX (haKTOB W WMEIOLMXCA [AaHHbIX C Lefbl  MOoNyYeHUs
[I0CTOBEPHbIX BbIBO/OB;

CMOCOGHOCTM  CaMOCTOSITENIbHO UCMO/Mb30BaTb  XMMUYECKUE 3HaHWS  Ans
PeLLEHNS NPOGIEM B pPeasibHbIX XKMU3HEHHbIX CUTYaLINSIX;

MHTEpeca K MO3HaHUIO 1 UCCNeA0BaTeNbCKON AeATeNbHOCTH;

FOTOBHOCTM M CMOCOGHOCTM K  HenpepbiBHOMY  06pa3oBaHUO U
camM006pa3oBaHNI0, K aKTUBHOMY MOMyYEHUIO HOBbIX 3HAHWIA MO XUMUKU B
COOTBETCTBUM C XKU3HEHHBIMU NOTPEGHOCTSMM;

MHTEpeca K 0COGEHHOCTAM Tpyda B pasfNYHbIX cthepax NpodeccuoHanbHON
[eATeNbHOCTH.

METAIMNPEOMETHBIE PE3Y/JIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUSI y4eGHOro npeameTa «XUMKs» Ha
YPOBHe CpeAHero o6LIero 06pa3oBaHuUs BK/HOYALOT:

3HaUMMble  And (hOPMMPOBAHWS  MUPOBO33PEHUS  OOYYaKOLLMXCS
MEXANCLIMNIMHAPHbIE (MEXMPEAMETHbIE) 06LLEHAYUHbIE MOHSATUS, OTpaXKatoLLme
LLeNOCTHOCTb  HAYUHOW KapTUHbI Mupa W cneuuduky MeTOA0B MO3HaHMS,
MCMO/b3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, JHEPrus, SBMEHNE,
MPOLIECC, CMCTEMA, HayuHbIli (haKT, NPUHLMN, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UCCNeaoBaHNe, HabNOAEHVe, N3MEPEHIE, SKCMIEPUMEHT 1 pyrie);

YHUBEPCa/IbHbIE YUebHble fe/icTBUS (MO3HABaTE/bHble, KOMMYHUKATUBHbIE,

PErynaTuUBHbIE), obecrneynBaroLme (hopmupoBaHue (hYHKUMOHA/IbHOM
rPamMoOTHOCTU M COLMAIbHON KOMMETEHLUMM 00YYaroLLMXCS;
CMOCO6HOCTb obyuvaroLmxcs MCMNOMb30BaTh OCBOEHHbIE

MEXANCUMNIMHAPHbIE, MWPOBO33PEHYECKME 3HAHUA U YHUMBEpPCa/bHble Y4ebHble
[eCTBUS B NO3HABATE/IbHOW W COLMabHOM MPaKTUKe.

MeTanpeMeTHble pe3ynbTaTbl OTPaKaOT OB/aJeHNe  YHUBEPCaIbHbIMU
y4yeOHbIMX  MO3HABaTe/lbHbIMK,  KOMMYHWUKATUBHLIMWA U PErynsTUBHbLIMM
AEeACTBUAMMN.

OBnageHne YHUBepPCa/IbHbIMU y4ebHbIMU Nno3HaBaTe/IbHbIMU
LENCTBUAMMU:

1) 6a30Bble /IOrMYECKME AENCTBUS:

CaMOCTOATE/IbHO  (hOpMYy/IMPOBaTb U aKkTyaiusuposaTb  Npob6/emy,
BCECTOPOHHe eé paccMaTpuBarh;

onpeaenaTb Uenn AedATeNbHOCTW, 3ajaBas MapaMeTpbl W KpUTepun Ux
[OCTUXXEHUSA, COOTHOCUTL Pe3y/bTaTbl AeATe/IbHOCTU C NOCTaB/IEHHbIMU LeNaMu;

MCNOMb30BaTh NPV OCBOEHWM 3HAHWIA MPUEMbI NOMMYECKOT0 MbILLIEHNA -
BblAENATb XapaKTepHble MPU3HAKN MOHATUIA U yCTaHaBMBaTb WX B3aMMOCBA3b,



MCNOMb30BaTb COOTBETCTBYHOLLME MOHATUA A1 OOBACHEHUA OTAENbHBIX (PaKTOB U
ABNEHWUN;

BblOMpaTb OCHOBaHWUS W KpUTepUM [ANA  KnaccuukaumMm BewecTs W
XUMUYECKNX peakLnii;

yCTaHaBNMBaTb  MPUUYMHHO-CNEACTBEHHbIE  CBSA3UM  MeXAy W3yvaemMbIMu
ABNEHNAMU;

CTPOUTb NOTUYECKME paccyXieHns (MHAYKTWBHblE, [OeAYKTVBHbIE, MO
aHafiornn), BbISBMISATb 3aKOHOMEPHOCTU W MPOTUBOPEYMS B pacCMaTprBaeMbIX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI U 3aK/THOUEHNS;

NPUMEHATL B MPOLECCe MO3HaHUS, UCMO/b3yeMble B XUMUM CUMBOSIMYECKIME
(3HaKoBble) Mozenu, NpeobpaszoBbIBaTh MOAE/bHbIE NPEACTaBNEHUS - XUMUYECKNI
3HaK (CMMBOJT) 3MEMEHTa, XMMuYecKas (opMyna, YpaBHEHWE XUMUYECKOM
PeaKUMM - NpPU peweHnMn Y4yebHbIX MO3HaBaTeNbHbIX W MPAKTUYECKMX 3adad,
MPYMEHSATL Ha3BaHHbIE MOAE/NbHbIE MPEACTaBEHNS A1 BbISBNEHNSA XapaKTepHbIX
MPWU3HAKOB M3YyYaeMbIX BELLECTB M XUMUYECKNX pPeakLWil.

2) 6a30Bble MccnefoBaTe/lbCKue eNCTBUSA:

BNafleTb OCHOBaMy METOMO0B Hay4YHOro MO3HaHWS BELWECTB UM XUMUYECKUX
peakuui;

(hopMynMpoBaTh LN U 3a4a4n UCCNeA0BaHWS, UCMOb30BaTh NMOCTAB/IEHHbIE
MW CaMOCTOSTEeNIbHO C(HOPMY/IMPOBAHHbIE BOMPOCHI B KA4ecTBe WHCTPYMeEHTa
MO3HaHWA M OCHOBbI ANA (POPMUPOBAHUA TUMOTE3bI MO NPOBEPKE MPaBU/IbHOCTU
BbICKa3blBaeMbIX CYXIEHWIA;

BMafleTb HaBblKaMW  CaMOCTOSATENIbHOrO  M/IaHUPOBaHUA U MPOBEAEHNS
YUYEHNYECKMX 3KCMEPMMEHTOB, COBEPLLEHCTBOBATb YMEHWUA HabnoaaTh 3a X0A40M
npoLecca, CamOCTOATE/IbHO MPOrHO3MPOBaTb €ro pesynbTaTr, (opMynnpoBaTb
0606LLeHNA 1 BbIBOALI OTHOCMTENBHO AOCTOBEPHOCTM pe3y/bTaToB UCCeA0BaHus,
COCTaB/ISITb 060CHOBaHHbIM OTYET O MPOAEeNaHHON paboTe;

npuobpeTaTb  OMbIT  YYEHWYECKON UCCNefoBaTeNbCKOM M MPOEKTHON
[eATeIbHOCTU, MPOSBAATL CMOCOOHOCTb W FOTOBHOCTb K CaMOCTOATE/IbHOMY
MOUCKY METOLOB pelleHns MpPaKTUYecKUX 3afady, MNPUMEHEHWUIO  Pa3INYHbIX
METO/ZO0B MO3HaHMS.

3) paboTa ¢ MHdopmaLmen:

OPVEHTMPOBATLCA B Pa3/IMYHbIX WUCTOYHMKAX WHGopMaumm  (Hay4Ho-
nonynsapHas nuTepatypa XMMWYECKOr0 COAEPXaHWs, CnpaBOYHble M0cobus,
pecypcbl MHTepHeTa), aHaM3npoBaTb WUHMOPMAaLMIO pas/iMyHbIX BUAOB U (HOPM
NpeacTaB/ieHns, KPUTUYECKN OLeHMBaTb eé [0CTOBEPHOCTb "
HENPOTMBOPEUNBOCTb;



(hopMynunpoBaTb 3anpocbl M MPUMEHSATb Pa3/IMyHble MeTOAbl MPY MOUCKe U
oTOOpe MH(opMaumMu, HeobXOAMMOW [ANA  BbIMOSHEHWA  Y4ebHbIX  3afad
onpeaenéHHoro Tnna,

npuobpeTatb ONbIT MCMONb30BAHUA WNHHPOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOMOTMIA N Pa3/INUHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYO  hopMy  MpeAcTaB/eHns
NHopMaL MM (CXeMbl, rpaduku, guarpaMmmbl, TabnLbl, PUCYHKN 1 ApYrue);

MCNONb30BaTb HayuHbIA A3blK B KayecTBe Cpefctsa npu pabote C
XUMUYECKON NH(OpMaUMent: MNPUMEHATb  MeXNpeaMeTHble  (pu3nyeckme wu
MaTeMaTUYecKne) 3HaKn 1 CUMBO/bI, (DOPMY/ibl, a66peBMaTypbl, HOMEHKIaTYpy;

MCNONb30BaTb W MNpPeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME  CPeACcTBa
HarIs94HOCTH.

OBnageHne yHMBePCa/IbHbIMN KOMMYHUKATUBHbLIMW JeACTBUAMMN:

3alaBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMOi TeMbl B X0A4e Auanora uunm
AMCKYCCUW,  BbICKas3biBaTb  MAeW,  (POPMY/NMPOBaTb  CBOU  MPeL/IoKEHUS
OTHOCUTE/IbHO BbIMOJIHEHMS MPEAJ/IOXKEHHON 3afa4n;

BbICTyNnaTb C Mpe3eHTauueil pe3ynbTaToB MO3HABATE/IbHOW [AeATe/IbHOCTH,
MO/TyYEHHbIX CAMOCTOATE/IbHO W/ COBMECTHO CO CBEPCTHUKAMMW MPU BbIMO/IHEHUN
XMMWYECKOro 3KCNepuMeHTa, MpPakTUYecKoi paboTbl MO MCCef0BaHMIO CBOWCTB
N3yYyaeMbIX BeLLeCTB, peanm3aumm y4ebHOro npoekTa v (POPMyMpPoBaTb BbIBOAbI
Mo pesy/nbTaTaM MPOBEAEHHLIX WCCNef0BaHWIA MYTEM COrnacoBaHWA MO3ULMIA B
X0[e 06CYXAeHUsI 1 0OMeHa MHEHUAMM.

OBnafieHne yHMBepCa/IbHbIMU PEryNATUBHbIMU AENCTBUAMMN:

CamMOCTOATe/IbHO MNJIAHNUPOBATb WM OCYLLECTB/ATL CBOK MO3HABATE/bHYHO
[eATeNbHOCTb, Onpeaenss eé uenn W 3afayn, KOHTPO/AMpoBaTb W MO Mepe
HeoOX0AMMOCTM  KOPPEKTMPOBaTb MpefnaraeMblii  anroputm  AeCTBUIA  NpU
BbINMO/IHEHNWM  YYebHbIX W UCCNefoBaTeNlbCKMX 33dad, BblovpaTb Haubosee
3PQeKTUBHBIA CNOCO6 KX PELUEHNS C YYETOM MOMYYEHMS HOBbIX 3HaHWI O
BELLECTBAX M XMMUYECKNX peakuusx;

OCYLLECTB/IATb CAMOKOHTPO/Ib CBOEI [esATeNbHOCTU Ha OCHOBE CamoOaHa/n3a
1 CAMOOLEHKN.

NMPEAOMETHbBIE PE3YJIbTATDI
10 KJTACC

MpeaMeTHble pe3ynbTaTbl OCBOEHWS Kypca «OpraHM4Yeckas XuMUs»
OTpaXKaroT:

cthopMMpPOBaHHOE™  MpPeACTaBNEHMA O  XMMMYECKOW  COCTaB/IAOLLEN
eCTECTBEHHO-HAYYHOW KapTWUHbI MWUpa, POAM XUMWUWA B MO3HAHWUW  SBMEHWI



npupogel, B  (DOPMUPOBAHMU  MbIWWIEHUA U KYNbTypbl  JIMYHOCTM, €€
(hYHKLMOHANbHOW rPaMOTHOCTM, HEOOXOAMMON AN peLleHns NPaKTUYecKnx 3atad
M 3KOSIOrMYecK 0OOCHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[0POBbIO W MPUPOAHOIA
cpese;

BNafleHne  CUCTEMOM  XMMUYECKUX  3HAHWI,  KOTOpas  BKJIHOYaeT:
OCHOBOIMO/IAratoLLMe MOHATUA  (XUMWUYECKUA  3/IEMEHT, aTOM, 3/1eKTPOHHAsA
060/104Ka aToOMa, MOJIEKY/a, B/IEHTHOCTb, 3/IEKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTypHas c¢opmyna (pasBépHyTas W COKpalléHHas), MO/b, MONspHas
Macca, MONAPHbIA O00BEM, YINIEPOAHbLIA CKeNeT, (YHKLUMOHaNbHaa rpynmna,
paguKan, VM30Mepus, U30Mepbl, TOMOIOrMYECKNA Pag, TOMOJIOrK, YreBOA0POab,
KUCNOPOA, M as30TcogepXKalue COefVHeHMsi, MOHOMep, Mo/MMmep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAMHEHWS); TEOPUM U 3aKOHbI (TeOpUs CTPOEHNUS
opraHunyeckux Bewlects A. M. byTnepoBa, 3aKOH COXpaHeHWs MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XUMUW; MUPOBO33PEHYECKME 3HaHUS,
neXxawime B OCHOBE MOHMMAHWUA MPUYUHHOCTM U CUCTEMHOCTU XUMMUYECKMX
ABNEHWI, (PAKTO/IOTMYECKMEe CBEAEHUA O CBOWCTBax, COCTaBe, MOJyYeHUN U
6e30MacHOM UCMO0/b30BaHUN BaXKHENLUMX OpraHMYecKMX BeELLEeCTB B ObITY W
MPaKTUYECKON [eATeNIlbHOCTY Ye0BeKa,;

CPOPMUPOBAHHOCTL YMEHWIA BbISBNATL XapaKTepHble MPU3HaKW MOHATUN,
yCTaHaB/MBaTb WX B3aMMOCBSA3b, UCMO/Mb30BaTb COOTBETCTBYHOLLME MOHATUS MNpU
OnuncaHnM cocTaea, CTPOEHWNSA 1 NPEBPALLEHNIA OpraHNYeCKNX COeAUHEHNIA;

CPOPMUPOBAHHOCTL YMEHWUIA MCMOMb30BaTh XMMUYECKYID CUMBOJSIUKY [/1S
COCTaB/IEHNA MOMEKYNAPHBLIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKpaLLEHHON)
(hopMyn  opraHMYecKMX BeLECTB W  YPaBHEHMI  XMMUYECKMX  peakuuid,
N3roTaB/MBaTb MOLENIM MOJIEKY/T OPraHUYeCcKMX BeLLeCTB A4/1 WINIKCTpaumMm Kx
XVMWYECKOr0 U MPOCTPAHCTBEHHOMO CTPOEHNS;

ChOPMMPOBAHHOCTL YMEHWIN YyCTaHaB/MMBaTb MPUHALJIEXHOCTb M3YUYEHHbIX
OpraHNM4YecKMX BeLeCTB MO MX COCTaBy W CTPOEHWUO K OnpeaenéHHoOMY
Knaccy/rpynne coefuvHeHW (YrneBoAOpOAbl, KWUCMOPOL W a30TCofepkallime
COeIMHEHNS, BbICOKOMOEKY/APHbIE COeAMHEHWUS), [aBaTb WM Has3BaHMs MO
cuctemaTmyeckol HomeHknatype (LLUPAC), a Takke npuvBOAMTbL TpUBUA/IbHbIE
Ha3BaHMs OTAENIbHbIX OpPraHWYecKMX BeLLecTB (3TW/IEH, NPOMW/EH, aueTu/IeH,
STWUMEHIINKOSb, TNIMUEPUH, (heHon, qopmManbierua, auetanbieru, MypaBbuHas
KWUCMOTa, YKCYCHas KW1CNoTa, O/1erHOBasA K1CN0Ta, CTeapnHOBas KMUC/OTa, T/IHK03a,
(hpyKTO3a, Kpaxma, Lennrnosa, rnuuH);

COPMMPOBAHHOCTL YMEHUA ONpeAenstTb BWAbl XWMWYECKOW CBA3N B
OpraHNYeckux coefMHeHuax (0aMHapHbIE U KPaTHbIe);



CPOPMMPOBAHHOCTL YMEHWSI TMPUMEHATb  MOSIOXKEHUS TEOPUU  CTPOEHUS
opraHunyeckux Bewlects A. M. ByTneposa Ans 06bACHEHWUSA 3aBUCMMOCTU CBOWCTB
BELLIECTB OT MX COCTaBa 1 CTPOEHWS; 3aKOH COXPaHEHUS MacChbl BELLLECTB;

ChOpMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb  COCTaB,  CTPOEHNe,
(hM3nYeCKMe M XMMUYECKMe CBOWCTBA TUMWUYHBLIX MPeLCTaBUTENEN Pa3/INYHbIX
K/lacCoB OpraHM4YecknX BeLlecTB (MeTaH, 3TaH, 3TW/EeH, MPONWIeH, aueTueH,
oyTagueH-1,3, metunbytagueH-1,3, 6eH30/, MeTaHO/, 3TaHO/M, 3ITWUNEHTINKONb,
rMUEPUH, (eHon, aueTanbAerni, MypaBbMHas M YKCYCHas KWC/OTbI, [/IHOKO3a,
Kpaxmasl, Lenon03a, aMMHOYKCYCHas KM1CnoTa), UAMKOCTPUPOBaTb MreHETUYECKYHO
CBA3b MEX[Y HWMW YPaBHEHUAMW COOTBETCTBYHOLUMX XUMWYECKUX pPeakuui c
MCMO/b30BaHEM CTPYKTYPHBIX opMyIT;

CPOPMMPOBAHHOCTL YMEHWNSA XapaKTepu30BaTb MCTOYHWUKN Yr1eBOAOPOLHOIO
Cbipbsi  (HepTb, MPUPOAHbLIA Ta3, Yronb), CMOcCobbl WX MepepaboTKn U
npakTnyeckoe npumeHeHue NMPOAYKTOB MnepepaboTKu;

CPOPMMPOBAHHOCTL YMEHWIA MPOBOAWUTL  BbIYUC/EHUS MO  XUMWUYECKUM
ypaBHeHUsM (Maccbl, 00bEMa, KONMYEeCcTBa MCXOLHOrO BeLLeCTBA WM MPOAYKTa
peakumMn Mo W3BECTHbIM Macce, OOBEMY, KOJIMYECTBY OLHOrO W3 WCXOAHbIX
BELLIECTB WM NPOAYKTOB peakumn);

ChOPMMPOBAHHOCTb YMEHWIA BNafgeTb CUCTEMOM 3HAaHWM 06 OCHOBHbIX
MEeTOAaxX Hay4YHOro Mo3HaHWs, UCMOJb3yeMbIX B XUMUW NPU U3YYEHWUN BELLECTB U
XUMUYECKMX ABNEHUI (HabnogeHve, n3mMepeHne, aKCNepuMMeHT, MOAeMPOBaHMe),
MCNONb30BaTb CUCTEMHbIE XUMUYECKME 3HAHWUA AN MPUHATUA  peLleHuiln B
KOHKPETHbIX )KU3HEHHbIX CUTyaumsX, CBSI3aHHbIX C BellecTBaMn U KX
NMPUMEHEHVEM;

chopmMMPOBaAHHOCTb YMEHWIA COGNtOAATL MpaBusia Nosb30BaHUA XMMUYECKO
nocyfo u nabopaTtopHbIM 060pyAOBaHMEM, a TaKXe Mpasuna obpaleHust ¢
BeLLeCTBaMU B COOTBETCTBMU C UHCTPYKUUAMMU MO BbINO/HEHNIO NabopaTopHbIX
XVIMNYECKMX OMbITOB;

COPMMPOBAHHOCTb YMEHWIA MNJIaHMPOBaTb W BbIMOMHATL  XMMWYECKNIA
3KCMNePUMEHT (NpeBpaLleHns OpraHNYecKnx BeLLECTB NPU HarpeBaHum, NoslyyveHue
3TWNEHAa W U3YYeHMe ero CBOWCTB, KAYeCTBEHHble peakuuy OpraHUYecKmx
BELLECTB, [eHaTypauus 6GenkoB NpU HarpeBaHWW, LBETHble peakuun 6GenkoB) B
COOTBETCTBMM C MpaBuiaMm TeXHWKM 6e30nacHoOCTM npu  obpalleHnn ¢
BelleCcTBaMM W /1labopaToOpHbLIM  060PYAOBaHMEM, MPeACTaBNATb pPe3y/bTaTbl
XUMUYECKOr0o 3KCMepvMeHTa B (POpMe 3anucu ypaBHEHUI COOTBETCTBYHOLLMX
peakuuin 1 hopMynnMpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3yNbTartos;

ChOPMMPOBAHHOCTb  YMEHUIA  KPUTUYECKM aHaIM3MpoBaTb  XUMUYECKYHO
MH(OPMaUKMIO, NOMyYaemMytd U3  pasHbIX WCTOYHWMKOB (CpeacTBa  MaccoBOM
NH(opmMauun, MHTepHET 1 Apyrux);



C(hOPMUPOBAHHOCTb  YMeHMIn  cobnodaTb  MNpaBuia  3KOMOTMMYECKN
LleN1ecoobpasHoOro nosefeHNs B ObITy W TPyAOBOWM [eATENIbHOCTM B LENsX
COXpaHeHUs1 CBOEro 3[0pOBbS WM OKPY>KAalOLLEn MPUPOAHOIA Ccpefbl, OCO3HaBaTb
OMacHOCTb BO3AEWCTBUA Ha >KMBble OPraHM3mbl OMpefenéHHbIX OpraHNYeckux
BeLLEeCTB, MOHUMas cMbicn nokasatens MAK, NOACHATb Ha npvMepax Crocoobl
YMeHbLUEHUS W MpefoTBpalleHnss WX BPeAHOro BO3AENCTBUA HA OpraHu3m
4esioBeka;

Ana o0by4yarowmxcs ¢ orpaHMYeHHbIMU BO3MOXHOCTSMU 3[0pP0BbSA: YMEHMe
MPUMEHATb 3HaHWA 00 OCHOBHbIX [OCTYMHbIX MeToZax MO3HaHWS BELLECTB U
XUMUYECKMX ABNEHNIA;

ANd  cnenbiX W cnaboBuadawmx 06y4arolmMxcs: YMeHWe WCMob30BaThb
penbeHO-TOYEUHYHO CMCTEMY 0003HadeHuid J1. Bpains ana 3anmcn XMMUYECcKuX

(hopmy.
11 KNACC

MpeameTHble pe3ynbTaTbl 0CBOEHWA Kypca «O6was M HeopraHM4eckas
XUMUSA» OTPaXKaKoT:

COPMMPOBAHHOCTb  MpPEACTaBNEHWMA: O  XMMWUYECKOM  COCTaBNAOLLEN
€CTECTBEHHO-HAYYHON KapTWHbI MUpa, POIM  XUMWUM B MO3HAHWW  SB/IEHWI
npupogbl, B  (POPMUPOBAHUN  MbILLNEHUA W KYNbTypbl  JMYHOCTK, eé
(hYHKLMOHA/IbHOW rPamMOTHOCTM, HEOOXOAMUMON ANA PELLIEHNS NPaKTUYECKMX 3aad
M 3KOMOrMYeCcKn 0O6OCHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0pPOBbIO W MPUPOLHOM
cpege;

BMafieHne  CUCTEMON  XMMUYECKMX  3HAHWA,  KOTOpas  BKJIHOYaeT:
OCHOBONONararoLme MnoHATUA (XUMUYECKUIA 3/1eMEHT, atom, usoton, s-, p-, d-
3NIEKTPOHHblE OpbuTasM aToOMOB, WOH, MOJSIEKYNIA, MO/b, MOJAPHLIA OObEM,
BA/IEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, CTEMNeHb OKWUC/MEHUSA, XMMUYECKass CBSA3b
(KoBasleHTHas!, MOHHasA, MeTa/lIMYecKas, BOLOPOAHAS), KpUCTA/ININYECKAsA PELLETKa,
TUMbl  XUMWUYECKUX  peakuui, pacTBOp,  3MEKTPOUTbI,  HE3NEKTPO/UTLI,
3NEeKTPONNTNYECKass [Auccoumaunsa, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMWYECKOW peakuun, XMMUYECKOe PaBHOBECWE); TeopuM W 3aKOHbl (Teopus
3NEKTPONIUTUYECKOW AMccoumaLmmn, nepuoamyeckmin 3akoH . . MeHgeneesa,
3aKOH COXpaHeHWs MaccCbl BELLECTB, 3aKOH COXPaHeHUA W NpPeBpaLLeHns SHeprum
Npyv XUMUYECKUX peakumsax), 3aKOHOMEPHOCTW, CUMBOJSIMYECKUIA A3bIK XUMWUW,
MWPOBO33PEHYECKME 3HAHWA, NeXallMe B OCHOBE MOHUMaHWUA MPUYUHHOCTN WY
CUCTEMHOCTU XUMUYECKUX ABMIEHWUI, (DAKTONOrMYecKne CBefEeHWUS O CBOMCTBAX,
cocTase, NOy4YeHUN N 6e30MacHOM UCMO/b30BaHUM BaXKHENLIMX HEopraHUYecKmx
BELLECTB B ObITY M NPaKTUYECKOW AeATeNbHOCTU Ye/IOBEKE,;



CPOPMMPOBAHHOCTb YMEHMWIN BbISBNISATH XapaKTepHble MPU3HaKM MOHATUN,
yCTaHaBMBaTb WX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA NPU
ONUCaHMM HeopPraHMYeCcKMX BELLECTB U 1X NPeBpaLLEeHNiA;

CPOPMUPOBAHHOCTL YMEHWUIA WCMOJb30BaTb XUMUYECKYHO CUMBOJIUKY [NS
COCTaB/leHNs  (h)OpMy/S  BEWECTB W YPaBHEHWA  XMMUYECKUX  peakuuid,
cucrtematumyeckyto HomeHknatypy (LLIPAC) u TpuBmanbHble Ha3BaHWUA OTAENbHbIX
HeopraHMYecknx BellecTB (yrapHbld ras, Yrnekucnbld ras, ammuak, rawéHas
13BECTb, HEraléHas NU3BeCTb, NUTbEBAsA COAA, NMUPUT U ApYTue);

ChopMMPOBAHHOCTb YMEHWIA OMpeaensiTb Ba/leHTHOCTb 1 CTENeHb OKUC/IEHNS
XVMWYECKMX 3/1eMEHTOB B COEAMHEHUSX Pa3/IMYHOrO COCTaBa, BUL XVMWYECKOW
CBA3N (KOBa/leHTHasdA, NOHHaA, MeTa/inyeckas, BOAOPOAHAsA) B COEAUHEHUAX, TUM
KPUCTa/I/IMYECKON PELLETKM KOHKPETHOrO BelllecTBa (aTOMHasl, MOJEKYsipHas,
MOHHasA, MeTa/l/IMYecKas), Xapaktep cpefpbl B BOAHbLIX PacTBOpPaxX HEOPraHMYecKnx
COEANHEHWIA;

ChOpPMMPOBAHHOCTb YMEHWI yCTaHaB/NBaTb NPUHAaANEXHOCTb
HEeopraHMYyecKMxX BELLEeCTB MO WX COCTaBy K OnpefenéHHOMY Kraccy/rpymnne
COefIMHeHWn (MPOCTble BelecTa - MeTa/l/lbl U HEMeTa/l/bl, OKCUAbI, OCHOBAHWS,
KMCNOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

ChopMMPOBAHHOCTb YMEHWIA pacKpbIBaTb CMbIC/T NEPUOANYECKOrO 3aKoHa .
. MeHpeneesa 1 JeMOHCTPUPOBATL €ro CUCTEMATU3MPYIOLLYHO, 0OBbACHUTE/bHYHO
M MPOrHOCTUYECKYHO (DYHKLNW,

ChOpMMPOBAHHOCTb  YMEHMWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE  CTPOEHME
aTOMOB  XMMWYECKUX 3MeMeHTOB 1-4 nepuogoB [lepruognyeckoil  CUCTEMbI
XUMUYEeCcKuX anemeHtoB . W. MeHpgeneeBa, UCMOMb3yA MOHATUA «S-, p-, d-
3N1EKTPOHHbIE opouTann», «3HepreTnYeckue YPOBHU», 00BACHATb
3aKOHOMEPHOCTM M3MEHEHWNA CBOMCTB XMMWYECKUX 3/1EMEHTOB N UX COEAMHEHUN
no nepuogam un rpynnam MeprognMyeckoin CUCTEMbl XUMUYECKMX 3n1eMeHToB O, W
MeHaeneesa;

ChopMMPOBaHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OnucbiBaTb)  06LLMe
XUMUYECKME  CBOWCTBA  HEOPraHMYecKUX  BELLECTB  Pas3/IMYHbIX  K/Iaccos,
NOATBEPXKAATb CYLLECTBOBaHME TFEHETUYECKOW CBA3M MeXAy HeopraHuyecKMMu
BELL,ECTBaMM C MOMOLLbHO YpaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX PeaKLmiA;

ChopMMPOBAHHOCTL YMEHMSI KNacCU(MUMpoBaTb XUMWYECKUE peakummn Mo
PasNYHbLIM Mpu3HaKam (Y1CNy U COCTaBy pearvpyrownx BeLLecTs, TensjioBoMy
aeKkTy peakumn, M3MEHEHUO CTereHeil OKUCNEHWSA 3/1IeMEHTOB, 06pPaTUMOCTM
peakuun, y4acTU0 KatanmsaTopa);

ChopMMPOBAHHOCTb YMEHWIA COCTaB/ATb YPaBHEHUA Peakuuii pas/inyHbIX
TUMNOB, MOJIHbIE N COKPALLEHHbIE YPaBHEHWNA peakLMid MOHHOrO 06MeHa, Y4nTbIBas
YCNoBUS, NPU KOTOPbIX 3TU peakLmn NayT [0 KOHUg;



COPMMPOBAHHOCTb  YMEHWIA  MPOBOAMTL  peakumu, MOATBEPXKAAroLmMe
KaYeCTBEHHbIN COCTaB pa3/IMYHbIX HeopraHWYecKMX BeLLeCTB, pacro3HaBaThb
OMbITHLIM MYTEM WMOHbI, NPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HeopraHWYecKmx
BELLIECTB;

COPMMPOBAHHOCTb  YMEHWUWA  packpbiBaTb  CYLWIHOCTb  OKUC/IUTESIbHO-
BOCCTAHOBMTE/IbHbIX PeakLnii NocpeACTBOM COCTaB/EHUS 3/IEKTPOHHOro GanaHca
3TUX peakumii;

CPOPMMPOBAHHOCTb YMEHMIN OOBACHATL 3aBUCMMOCTb CKOPOCTM XMMMUYECKOM
peakummn OT pasIMyHbIX (DaKTOPOB; XapaKTep CMeLLEeHUS XUMNYECKOro paBHOBECUS
B 3aBMCMMOCTW OT BHeELUHEro Bo3genctems (NpuHumn Jle LLatense);

ChOPMMPOBAHHOCTL  YMEHUIA XapaKTepu3oBaTb XUMUYECKMe MPOLECChl,
nexawme B OCHOBE MPOMbILLIEHHOIO MOMYYEHUA CEPHOM KWCMOTbIl, amMuaka, a
TaKKe COPMMPOBAHHOCTb MpPeACTaBNeHWin 06 OOLIMX HayYHbIX MPUHUMNAX W
3KONOrMYeCKMX npobnemax XMMUYECKOro npon3BoACTBa;

CPOPMUPOBAHHOCTL YMEHWIA MPOBOAWTL BbIYMUCIEHUS C WCMO/b30BAHNEM
MOHATUS «MaccoBas [0Ns BeLecTBa B pacTBOpe», 00bEMHbLIX OTHOLUEHWUIA ra3oB
MNpY XUMUYECKUX peakumsx, MacChbl BellecTBa WM 06bEMa rasoB Mo N3BECTHOMY
KONNYEeCTBY BeLLEeCcTBa, Macce WM 06bEMY OAHOMO M3 Y4acTBYHOLMX B peakumm
BELLECTB, TErnioBOro agekra peakuMnm Ha OCHOBE 3aKOHOB COXPAHEHWs MaccChbl
BELLIECTB, MPEBPaLLEeHNs 1 COXPaHEHUS SHepPruu;

ChOpMMPOBAHHOCTL YMEHWIA CO6/I0AaTL NpaBuia Noib3oBaHNS XUMUYECKOM
Mnocyfoin n nabopaTopHbIM 000pYyAOBaHWEM, a TaKke npasBwuia obpalleHns ¢
BelecTBaMn B COOTBETCTBUM C MHCTPYKUMSMU MO BbINOSHEHNIO 1a60PATOPHbIX
XUMMNYECKMX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MMaHMPOBaTb W BbIMOMHATb  XUMUYECKMI
3KCMepUMEHT (pa3foXeHne Mnepokcuia BOAOPOLA B MPUCYTCTBUM KaTamsatopa,
onpefeneHne cpedbl  PacTBOPOB  BEWECTB C  MOMOLLbI  YHMBEPCAIbHOIO
NHAMKATOPa, BNUAHME Pa3/IMYHbIX (JaKTOPOB Ha CKOPOCTb XMMUYECKOW peakumu,
peakuM¥ MOHHOTO OOMeHa, KayeCTBEHHble peakuuu Ha cynbar-, KapboHat- u
XNOPUA-aHNOHbI, Ha KaTWMOH aMMOHWSA, PeLleHne 3KCMepuMeHTaNbHbIX 3adad Mo
Temam «MeTannbl» N «HemeTanbl») B COOTBETCTBUM C MpaBUiamu TEXHUKM
6e30nacHoOCTM Npy obpaLleHnn ¢ BellecTBaMM ¥ nabopaTopHbIM 060PYL0BaHMEM,
NpeacTaBNATb  pe3ynbTaTbl  XMMUYECKOrO 3KCMepumeHTa B (hopMe  3anucu
YpaBHEHWIA COOTBETCTBYHOLUMX peakumin v (hopmynnmpoBaTb BblBOAblI Ha OCHOBE
3TUX Pe3y/bTaToB;

CPOPMUPOBAHHOCTb  YMEHUIA  KPUTWUYECKN aHa/IM3MPOBaTb  XMMUYECKYHO
MH(OPMaLMIO, MOMly4yaemMyrto M3 pasHbIX WCTOYHUKOB (CpefcTBa MacCOBOM
KOMMYHUKauuu, VIHTepHET 1 apyrux);



chopmupoBaHHOe”  yMeHWn  cobnofaTb  MpaBWia  3KONOTMYECKU
LLIeN1ecoobpa3Horo MoBefeHNs B ObITY W TPYLOBON [eATeNbHOCTU B LENAX
COXpaHeHMsi CBOEro 340pPOBbSA U OKPY>XKaKoLLe MpUPOLHOW Cpefbl, OCO3HaBaTb
OMacHOCTb BO3AENCTBUA Ha XVMBble OPraHn3Mbl OMNpeAenéHHbIX BELLECTB, NOHMMas
CcMmbicl nokasatena MAK, noscHATb Ha npumMepax Cnocobbl YMeHbLUEHNS W
NpefoTBpAaLLEHNA UX BPeLHOrO BO3AECTBNA HAa OpraH13M YenoBeka;

A1 06yyYatoLWMXCA C OrpaHNYeHHbIMU BO3MOXKHOCTSIMU 3[0POBbSA: YMEHMe
MPUMEHATb 3HaHMS 00 OCHOBHbIX [OCTYMHbIX METOAaxX MO3HAaHUA BELEeCTB U
XUMUYECKNX ABMIEHUI;

ANA - ChenbiX W cnaboBuAalnMX 06yYatoLMXCA: YMEHWe MCNonb30BaThb
peNbeHO-TOUEYHYHO CUCTeMY 0603HayeHnin J1. bpaitns ans 3annucm XMMUYECKUX

thopmy.



TEMATUYECKOE MNIAHNPOBAHNE
10 K/TACC

KonnyectBo 4acoB

HanmeHoBaHue pasfesioB N TemM
nporpaMmmbl Bcero

Ne n/n

Pasgen 1. TeopeTnyecKMe 0CHOBbI OpPraHMYecKom Xnmmm

MpeaMeT opraHNYeckKol Xxmumun. Teopus
CTPOEHWS OPraHWYEeCKUX coefuHeHnin A. 3
M. byTneposa

WToro no pasgeny d
Pasgen 2. Yrnesogopogabl
2.1 MpepenbHble YrNeBoLOPOAbl — asiKaHbl 2

20 HenpegenbHble YrneBogopoabl: ankeHbl, 6

anKafuneHbl, anKuHbI
2.3 ApomMaTnyeckue yrnesofopoabl 2

) MpPUPOAHbIE MCTOYHWUKN YINEBOAOPOO0B W 2
' nx nepepaboTka

WToro no pasgeny 13

Pasgen 3. Kucnopogcogep»xatime opraHnyeckue coefuHeHus
3.1 Cnuptbl. ®eHon 3

3.2 Anbperngbl. Kap60oHOBbIe KMCOTHI. ;
' CNOXHbIe 3P UpbI

3.3 Yrnesopgbl 3

KOHTpO/bHbIE
paboThbl

MNpakTnyeckne
pa6oThbl

DNeKTPOHHbIE

(umdpoBble)
obpasoBaTe/fibHble

pecypchbl



NToro no pasgeny

Pasgen 4. A3oTcofepyKalline opraHnyeckmne coeiuHeHnNsa

4.1 AMWHBbI. AMWUHOKNCNOTbLI. benku

WToro no pasgeny

Pasgen 5. BbICOKOMONEKYNAPHBbIE COefUHEHUA

5.1 MnacTtmacchl. Kayuyykn. BonokHa

NToro no pasgeny

OBWEE KONNYECTBO YACOB IO NMPOITrPAMME

13

34



11 KJTACC

HavmeHoBaHWe pasfenoB U Tem
Ne n/H
nporpamMmmbl
Pa3sgen 1. TeopeTnyecKne 0CHOBbI XUMUU
CTpoeHue aToMOB. Mepnoanyecknii 3akoH
11 n Mepnogmyeckasa cucrtemMa XMMUYECKUX
anemeHToB [. 1. MeHpeneeBa
CTpoeHue Bewectsa. MHoroo6pasue
1.2 BelyecTs
1.3 XuUMuyeckune peakumu

MToro no pasgeny

Pazgen 2. HeopraHuyeckaa xmmus
2.1 MeTannsbl
2.2 HemeTtannsbl

)3 CBA3b HEOPTaHNYECKUX N OPraHMyeckmx
' BeL|ecTs

MToro no pasgeny

Pasgen 3. XuMusa 1 >Xn3Hb

3.1 XUMUA N XN3Hb

MToro no pasgeny

OBW EE KOJTIMYECTBO YACOB MO NPOrPAMME

KonuyecTBo 4acoB

Bcero

13

17

34

KoHTpoO/ibHbIE
pa6oThbl

MpakTuyeckune
pa6oThl

ONeKTPOHHbIe

(unppoBble)
obpasoBaTe/ibHble

pecypcbl




NOYPOYHOE MNNIAHNPOBAHUE

10 KNNACC
KonnyecTBo 4acoB ONEKTPOHHbIE
Ne [aTa uMdgpoBble
o/ Tema ypoka Beero KoHTponbHble  MpakTnyeckue 3yueHns  0GpasoBaTenbHble
paboThbl paboThbl pecypCh

MpeameT opraHUYecKo Xummn, eé

BO3HWKHOBEHMWE, pa3BUTNE U 3HAUYEHUE ! 0 0

Teopuna CTPOEHNA OpPraHN4YecKux

coeanHeHnii A. M. bytnepoBa, eé 1 0 0

OCHOBHblIe MOM0XEHUA

MpeacTtaBneHune o Knaccupukaumm

OopraHnyeckmnx sewecTs. HoMeHknatypa

(cuctematunueckas) U TpUBMANbHbBIE ! 0 0

Ha3BaHUA OPraHUYecKnXx BeLLECTB

AnNKaHbl: coCTaB U CTPOEHMUE,

romMonornyeckuii pag ! 0 0

MeTaH 1 3TaH — npocTeiwmne

npeicTaBUTENN alkaHOB ! 0 0

ATKeHbI: cOCTaB 1 CTPOeHWe, CBOICTBA 1 0 0

STuneH v NponuneH — npocTewmne

npefcTaBUTENN aikeHOB ! 0 0

MpakTuyeckasa pabota Ne 1. «MonydyeHue

3TUNEeHa N N3yYeHne ero CBOWCTB» ! 0 !

AnkagueHol. bytagnen-13 n

MeTunbyTagmeH-1,3. MonyyeHune 1 0 0

CMHTETUYECKOT0 KayuyyKa U pesnHbl 1




10

11

14

15

16

17

18

19

20

21

22

ANKWHBI: COCTaB 1 0OCOBEHHOCTMW CTPOEHUS,
roMONOrnyYeckunii pag. AuetnneH —
NpoOCTENW MA NpescTaBUTeNb aKMHOB
BbluncneHns no ypaBHEHNI0O XUMUYECKOIA
peakumu
ApeHbl: 6eH301 1 ToNyon. TOKCMYHOCTb
apeHosB
leHeTUYecKkas CBA3b YyrneBOLOPOAOB,
nprMHagnexawmnx K pas3nnyHbiM Kiaccam
MpupogHble NCTOYHWUKN YTNEBOAOPOLOB:
NPUPOAHBIA ra3 n NONYTHble HEPTAHBIE
rasbl, He)Tb U NPOAYKTbI €& nepepaboTku
MpupoaHble UCTOYHUKN YTNEBOJOPOAOB:
NPUPOAHbLIJ ras n NONYTHble HEPTAHbLIE
rasol, He)Tb M NPOAYKTbI €& nepepaboTKu
KoHTponbHaa paboTta no pasgeny
«Y rnesogoponbl»
MpepenbHble O4HOATOMHbIE CNIUPTHI:
MeTaHON W 3TaHON. BogopoaHas cBA3b
MHOroaToMHbIe CAUPThI: 3TUEHTTNKONbL U
_TNALEepPUH
deHON: cTpoeHMe MOJIEKY bl, DU3NYECKME
M XMMUYeCcKne CBONCTBA, NPUMEHEHME
Anbpernabl: popmanbgerng u
auetanbgerng. AUeToH
OAHOOCHOBHbIE NpefenbHbie KAPOOHOBbLIE
KUCNOTbl: MypaBbUHAsA U YKCyCcHas

MpakTuyeckasa paborta Ne 2. «CBoicTBa




23

24

25

26

27

28

29

30

31

32

33

34

pacTBOopa YKCYCHOMN KWUCMAOTbI»

CTeapl/IHOBaFI N onenHoBaa KNCnoThbl, KakK
npencTtaBuUTENN BbICWKUX Kap60HOBbIX
KNCNoT

Mbina Kak CON BbICWNX KapOOHOBBIX
KUCNOT, UX MOl L ee aelicTBue

CnoXxHble 3npbl KaKk NPOM3BOAHbIE
Kap60oHOBbLIX KNCAOT. MMAPOAN3 CAOXKHbBIX
athmpos

Xnpbl: TMApoNn3, NpuMeHeHue,
fuonoruyeckas posib XXUpPoB

Yrnesojbl: cocTas, Knaccugukayums.
BaxHeliw e npefcTaBuTenm: raKosa,
(hpyKTO3a, caxaposa

Kpaxman n uennionosa Kak NpupopHble
nonMmMepsbl

KoHTponbHasa pa6oTa no pasgeny
«Kucnopoacofepxaline opraHmyeckue
CoefiuHEHNSA»

AMWHbBI: METUNAMWUH W aHUIWH
AMUHOKNCNOTblI KaK aMm(hoTepHbIe
opraHumyeckme COefUHEHUA, NX
6unonornyeckoe 3HavyeHue. MenTuasl
Benkun kak npupofHble
BbICOKOMOJIEKY/IAPHbIE COefUHEHNS
OCHOBHble MOHATUSA XUMUU
BbICOKOMO/IEKYIAPHbIX COEAUHEHUI

OCHOBHble MeTO/bl CUHTE3A




BbICOKOMO/IEKYNSAPHbLIX COEAUHEHUA.
MnacTmacchl, Kay4yyKu, BOIOKHaA

OBWEE KOAMMNYECTBO YACOB 0O
MPOrPAMME

34



11 KNNACC

No

n/n

Tema ypoKa

XUMNYECKNIH 3NeMeHT. ATOM. DNEeKTPOHHas
KOH(Urypayus aToMoB

Mepunognyecknii 3akoH u Mepuoguueckas
cuctema XMMMUYECKUX anemeHTos . U.
MeHpeneesa, UX CBA3b C COBPEMEHHO
Teopuei CTPOEHUA aTOMOB

3aKOHOMEPHOCTN U3MEHEHMNA CBOWCTB
XUMMNYECKNUX 31EMEHTOB U UX COEAUHEHUI NO
rpynnam u nepuogam. 3HadyeHue
NepMoAnNYECcKOro 3aKoHa U cUcTeMmbl
XMMUYecKnx anemeHtos .M. MeHpeneesa B
pasBUTUN HayKu

CTpoeHune Bewectsa. XuMunyeckas cBasb, eé
BUAbl; MEXAHU3Mbl 06pa3oBaHmnA
KOBaseHTHON cBA3W. BogopogHas CBA3b

BaneHTHOCTb. O/IEKTPOOTPULLATENIbHOCTb.
CTeneHb oKucneHus. BewecTBa
MONEKYNAPHOIro U HEMONEKYNAPHOTO
CTpOeHuA

MoHATME O LUCNEPCHbIX CMCTEMAX.

MNCTUHHbIE N KONJTOUAHbIE PACTBOPbI.
MaccoBasi 10/ BellecTBa B pacTBope

KonnyectBo YacoB

Bcero

KOHTpPO/IbHbIE
paboThbl

lMpakKTnyeckune

pa6oThbl

JaTa
N3yUyeHuns

O/IeKTPOHHbIE

unhpoBble
obpasoBaTefibHble

pecypchbl



10

12

13

14

Knaccudurkayns m HomMmeHkaTypa
HeopraHW4Yecknx coesuHeHuii. FeHeTUYeckas
CBSI3b HEOPTaHWYECKMUX BELLECTB, Pa3INUHbIX
Knaccos

Knaccugpumkaums XuMmnYecKUx peakumin B

HEOPraHMYeCKON N OpraHMYeckKol Xumumun.
3aKOH COXpaHeHWs Macchl BeL,eCTB; 3aKOH
COXpPaHeHUs W NpeBpalLeHNs 3HEPruKU Npu
XUMUNYECKNX peakLmnax

CkopocTb peakuuun. Ob6paTMble peakyun.
XUMUnYecKoe paBHoBecue

MpakTuyeckas pabota No 1. «BansHue
pasNUyHbIX PaKTOpOoB Ha CKOPOCTb
XUMUYECKOW peakunm»

AnekTponmTmuyeckas guccoumaumna. NMoHaTune
0 BogopogHOM nokasatene (pH) pactsopa.
Peakunu noHHoro o6meHa. F'mgponus
OpraHMyecKMXx U HeOPraHMYecKNX BeLLeCTB

OKNCNUTENbHO-BOCCTAHOBUTENbHbIE
peakumuun. MoHATME 06 3/1eKTPOIMn3E
pacnnaBoB M PacTBOPOB cCOfNei

KoHTponbHaa paboTa no pasgeny
«TeopeTnyeckne OCHOBbLI XUMUN»

MeTannbl, UX NonoxeHue B Mepnognyeckoii
cCucTemMe XMMUYECKUX anemeHToB [. U.
MeHpeneeBa M 0CO6GEHHOCTM CTPOEHUSA
atomoB. O6ume hnuanmyeckne cBoincTea
mMeTanioB
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CnnaBbl MeTannoB. SNEKTPOXUMUYECKUNIA paj
Hanps>KeHWn MeTannos

XMMUMUeCKne CBOMCTBA BaAXKHEMLLINX
mMeTannoB (HaTpWil, Kanuii, Kanbyuii, MarHui,
antOMWHUIA) N UX COEANHEHWNIA

XMUMMNYecKne cBoiCTBA XpoMa, Mean U Ux
COeIMHEHUNA

XUMuUYyeckne CBOKCTBA LMHKA, Xenesa u nx
COEINHEHWA

MpakTnyeckas pabota Ne 2. "PewweHune
3KCMEpPMUMEHTaNbHbIX 3a4a4y No TeMe
«MeTannbi»"

HemeTannbl, X NONOXeHUE B
MepnoanYECKON CUCTEME XUMUYECKUX
anemeHToB . NI. MeHpeneesa u
0CO6EHHOCTW CTPOEHMWA aTOMOB

® n3nyeckne cBONCTBA HEMETAN/OB.
Annotponus HemeTannos (Ha npumepe
Kucnopoga, cepbl, pocgopa n yrnepoga)
XUMuyeckne CBoCTBa ranoreHoB, Cepbl N UX
COeMHEHUN

XumMunueckune cBoiicTea as3oTa, hoctopa 1 ux
CoegunHEeHNI

XUMunyeckne cBoiiCcTBa yrnepoga, KpeEMHUA 1
MX COeaUHEHU

MpuMeHeHNEe BaXHENWNX HEMETANNOB U UX
CoegunHeHNI

O6o06uWeHNe U cucTemaTmnlaymna 3HaHUik no
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30

31

32

33
34

Teme «HemeTannbl». BbluncneHnsa no
ypaBHEHUAM XUMUYECKUX peakuuil un
TEPMOXUMUNYECKNE PACYETHI
MpakTnyeckas paborta Ne 3. «PewweHune
3KCNepuMMeHTaNbHbIX 3afay Mo Teme
"HemeTannbl"»

KoHTponbHasa paboTa no Temam «MeTannbl»
n «Hemetannsl»/Bccpoccuiickas
npoeepoyHas paboTa

HeopraHquCKme N opraHnyeckne KMCaoThl.
HeOpFaHI/I'-IeCKI/Ie n opraHn4yeckme oCHoBaHuA

AMGOTepHble HeOpraHMYecKune u
opraHuyeckune coegnHeHunsa. FeHeTuyeckas
CBf3b HEOPTaHMYECKNX U OpraHnYecKunx
BellecTB

Ponb XMMUM B 06eCNeYeHNN 3KONOTNYEeCKOMN,
9HEepPreTUYECcKOM M NuWeBoint 6e3onacHoOCTH,
pPasBUTUN MeaNLUHbI

MpepctaBneHns 06 o6WMNX HAYUHbIX
MPMHLMUNAX NPOMbIWIEHHOTO NONYYEHMUA
BaXXHEMNLW NX BEL ECTB

UenioBek B MMpPe BeL,ECTB M MaTepunanos

XuUMuna n 340p0BbE YesioBeKA

OBWEE KONMNYECTBO YACOB IO
MPOrPAMME

34



