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PefepaibHas paboyas nporpamma no yyebHomy rnpegmety «Xumus» (6a30Bblii YPOBEHD)
(NpegmeTHasa 06nacTb «ECTECTBEHHO-HayuYHble NMpPeAMeTbl») (fasee COOTBETCTBEHHO -
nporpaMma Mo XUMWUW, XUMWUA) BK/IHOYAET MOACHUTENbHYH 3arucKy, COAepXKaHue
06yyeHUns, NnaHupyemble pesysnbTaTbl OCBOEHWA MPOrpaMmbl MO XUMWUK, NaHUPYeMble
pe3ynbTaTbl, TEMAaTUYECKOE M/1aHNPOBaHMe.

[MoACHWTENbHAA 3anMcKa OTpakaeT obuiye Ueinm WM 3afadn U3YyYeHUs XumMuu,
XapaKTepUCTUKY MCUXOMOrMYECKNX MPeAnoCbIIOK K eé M3YyYeHUo 0bydaroLmmucs,
MECTO B CTPYKTYpe Y4eOHOro njaHa, a Takxe Mnoaxofbl K OTOOpY CoaepXXaHus,K
ONpefenieHNto  MNaHMpyemMblX  pe3ynbTaToB UM K CTPYKTYpe  TemMaTMyecKoro
M1aHNPOBaHNS.

CogepxaHne 00yyeHMs  pacKpblBaeT — cofep)kaTeflbHble  JIMHWKW,  KOTOpble
npegnaratoTca 419 0053aTeflbHOr0 M3y4YeHUsi B KaXKAOM K/acCe Ha YPOBHE CpefdHero
06LLero obpasoBaHus.

[MnaHupyemble pe3ynbTaTbl OCBOEHWS MpOrpamMmMbl MO XMMWUW  BK/IOYAKOT
JMYHOCTHbIE, MeTanpeAMeTHble pe3ynbTaTbl 3a BeCb MNepuog 00y4eHUs Ha YpPOBHE
cpefHero o6bLuero obpasoBaHus, a TaKkke NpeaMeTHble AOCTUMXKEHUS 06y4aroLerocs 3a
KaKablil rof, 00yyeHus.

MNOACHUTEJIbHAA SATTCKA

[Mporpamma Mo XMMMWM Ha YPOBHe CpedHEero o6ulero obpasoBaHUs pa3paboTaHa
Ha ocHoBe ®PeaepasibHOr0 3akoHa OT 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUMB
Poccuiickoin  defiepauum», TpebOBaHWN K pe3ynbTataM OCBOeHWS  (pefepasibHOM
obpas3oBaTte/ibHOM MporpaMMbl  cpefiHero obulero o6pasoBaHust (POl  COO),
npeacTaBfieHHbIX B PefepasibHOM rocyaapcTBeHHOM obpa3oBatenibHOM cTaHgapTe COO,
c yuétom KoHuenuuwm  npenofgaBaHuA  y4yebHOro  npeamera  «XUMUA»B
obpasoBaTenibHbIX OpraHusaumax Poccuiickon defepaunn, peanvsyroLlmMx OCHOBHbIe
obpasoBate/ibHble MPorpaMMbl, M OCHOBHbIX MONOXeHUA «CTpaternn pasBuTUS
BocnuTaHna B Poccuiicko Pepepauumn Ha nepuog no 2025 roga» (PacnopspkeHue
MpaBuTtenbctea PP ot 29.05. 2015 Ne 996 - p.)

OcCHOBY NOAXOA0B K pa3paboTke MporpamMmmbl M0 XMMUK, K OMpeaeneHuto oO0LLEN
cTpaTermm o0y4eHusi, BOCMUTaHUS M Pa3BUTUS 00y4vatoLLMXCA cpeacTBaMy y4ebHOro
npegmeta  «Xumusa» ana  10-11  knaccoB Ha 6a30BOM  YPOBHE  COCTaBWU/IM
KOHUenTyanbHble nonoxeHnss ®rocC COO o B3aMMOOOGYCNOBEHHOCTU  LENeN,
cofepXKaHnsa, pe3ynbTaToB 00y4YeHUs U TPebOBaHMN K YPOBHKO MOArOTOBKM
BbIMYCKHWKOB.

B COOTBETCTBMM C AaHHLIMW MOMIOXEHUAMW MporpaMMa no Xumum (6a3oBbli
YPOBeHb) Ha YPOBHE CpefHero obLero 06pasoBaHus:

yCTaHaB/MBaeT 006dA3aTe/ibHOe  (MHBapUaHTHOE) MpPeaMETHOE  COAepXKaHue,
onpefensieT KONMMYECTBEHHbIE N KAa4YeCTBEHHbIE ero XapaKTepUCTUKM Ha KaKAaoM 3Tarne
M3yyeHNs npeameTa, npeaycmaTpuBaeT NPUHLUKUMNLI CTPYKTYPUPOBAHUA COLEPXKaHUs Y
pacnpeeneHns ero no Knaccam, OCHOBHbIM pasfefiaM U TeMam Kypca;
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[aéT NpuYMepHoe pacnpegeneHne yyebHbIX YacoB MO TeMaTMYECKUM pasfeniam,
PEKOMEHAYET MPUMEPHYIO MNOCNeA0BATENIbHOCTb W3YYEHWUA OTAE/bHbIX TEM Kypcac
YUYETOM MEXNPEeAMETHbIX M BHYTPUMPEAMETHbIX CBSA3€EM, NOMMKM y4ebHOro npouecca,
BO3paCTHbIX 0COBEHHOCTeN obyyatowmxcst 10-11 Knaccos;

[AaéT METOAMYECKYH) WHTepnpeTaumio Ueneid U3yvyeHWs MpeameTa Ha YpPOBHe
COBPEMEHHbIX  MNPUOPUTETOB B  CUCTEMe  CpedHero  o6ulero  o6pasoBaHus,
COAEPXKaTeIbHOM XapaKTePUCTUKM MNaHUPYEMbIX Pe3y/IbTaTOB OCBOEHUS OCHOBHOU
obpas3oBaTte/ibHO  MporpaMmbl  cpefHero o6buiero o6pa3oBaHUA  (JIMYHOCTHBIX,
MeTanpeaMeTHbIX,  MPeAMETHbIX),  OCHOBHbIX  BWMAOB  Y4eBHO-MO3HaBaTE/IbHOM
OeATeNbHOCTM  00y4aloLLlerocs Mo OCBOEHWMKO cofdepXXaHus npegmeta. o Bcem
Ha3BaHHbIM MO3MLMAM B MporpaMme MO XUMUKM COGMOAEHA MNPEEMCTBEHHOCTLC
(hefepasibHON paboyeit MporpaMmoit OCHOBHOIO 06LLEro obpa3oBaHMA MO XUMUK (4ns
8-9 KknaccoB 06pa3oBaTe/ibHbIX OpraHn3aumii, 6a3oBblil YPOBEHD).

Xummnyeckoe o06pa3oBaHue, MosyvyaeMoe BbIMYCKHUKaMK 06LLe06pa3oBaTe/ibHOM
opraHusaummn, SBNSETCS HEOTbEM/IEMOM YacTblO WX 00pasoBaHHOCTM. OHO CAYXUT
3aBepLUaloLLMM 3TarnoM peann3aumyM Ha COOTBETCTBYHOLLEM emy 06a30BOM YpPOBHE
K/THOYEBBIX LLEHHOCTEN, MPUCYLLMX LLeNIOCTHOM CUCTEME XMMMYECKOTO 06pa3oBaHus. ITu
LLEHHOCTM KacaloTCA MO3HaHWS 3aKOHOB MPUPOfbl, (POPMUPOBAHNA MUPOBO33PEHUS U
06Lel KynbTypbl 4YenoBeka, a TakKe 3KOOrMYecKn 060CHOBaHHOrO OTHOLLEHUSK
CBOEMY 3[0pOBbl0 U NPUPOAHON cpefde. PeanmsyeTca Xummyeckoe 06pa3oBaHue
obyyatoLmMXcss Ha YpOBHe cpeAHero o6Liero o6pasoBaHMs CpeAcTBaMU yyYebHOro
npegmeTa « XMMUs», CoAepXKaHre 1 MOCTPOeHMe KOTOPOro onpeAeseHbl B NporpaMmme Mo
XUMUN C YYETOM CNELUMEUKA HAYKM XUMUKM, €€ 3HAYeHUs B MO3HaHUW NpUpoabl MB
MaTepuasibHOM >XM3HWM OOLLECTBa, a Takke C YYETOM OOWMX Lefeln W NPUHLMMOB,
XapaKTepU3yHLLMX COBPEMEHHOE COCTOSHNE CUCTEMbI CpeHero obLero o6pasoBaHuns B
Poccuiickoin deaepaunn. Tak, HanpumMep, Npu GOpMUPOBaHMN COAepXKaHust npeaMeTa
«XUMUS» YUYTEHbI CleaytoLLme NOOXKEHNS O CneLUniunKe N3HaYeHNN HAYKN XUMUMN.

XVMUSi KaK 3/1EMEHT CUCTEMbl €CTECTBEHHbIX HayK WrpaeT o0cobyt pofb
B COBPEMEHHOW LMBUM3ALMMW, B CO3[4aHUN HOBOW 6asbl MaTepuasibHON KynbTypbl. OHa
BHOCWT CBOW BK/1a[ B ()OPMMPOBaHMe paLMOHa/IbHOr0 Hay4HOro MbIL/IEHWS, B CO34aHNe
LLeNIOCTHOrO MpefcTaBneHnsi 06 OKPY)KalOWEM MUpPe Kak O efAMHCTBE MpupoAbl U
4enoBeKa, KOTOpoe (OPMUPYETCH B XMMWM Ha OCHOBE MOHUMAHWUS BELLECTBEHHOrO
cocTaBa OKpY)KatoLLEero Mupa, 0CO3HaHUSA B3aMMOCBA3W MeXy CTPOEHUEM BELLECTB, MX
CBOMCTBaMM 1 BO3MOXHbIMI 061aCTAMU NMPUMEHEHWS,

TecHO B3aMMOfENCTBYA C APYrMMU €eCTECTBEHHbIMW HaykKaMWu, XMMUS CTana
HEOTHEM/IEMOM YacTb0 MUPOBON Ky/bTypbl, HEO6XOAMMbIM YCNOBMEM YCMELLIHOro
TPyAa W DKU3HW KaKAOro uneHa obuwectBa. CoOBpeMeHHast XMMMS KaK Hayka
co3mpaTenbHasi, Kak Hayka BbICOKMX TEXHOMIOMNIA HanpaB/ieHa Ha peLleHne rnobaibHbIX
Npo6siemM YCTONYMBOI0 Pa3BUTUA YENOBEYECTBA - CbIPbEBO, IHEPTETUYECKOM, NULLEBOIA,
9K0/I0rM4ecKom 6e30MacHOCTU 1 OXpaHbl 340POBbS.
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B cOOTBETCTBMM C OOLLMMU LIENAMU U NPUHLMNAMK CpefHero obuiero 0bpasoBaHus
cogepxkaHuve npeameta «Xummsa» (10-11 knaccbl, 6a30Bblii YPOBEHb W3Y4YeHMS)
OPWEHTUPOBAHO NPEVMYLLECTBEHHO Ha OOLLEKYNbTYPHYIO NMOArOTOBKY 00Y4aroLLMXCH,
HeoOXoAMMY0 WM A/ BbIPpabOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB, YCMELIHOMO
BK/TIOYEHWSA B XXM3Hb COLMYMa, MPOAO/HKEHNA 00pa3oBaHUA B pa3/IMYHbIX 0611acTaX, He
CBSI3aHHbIX HEMOCPEACTBEHHO C XMMUENA.

CocTaBnstowumy npegmeta «XnuMus» ABnsatoTcA 6a3oBble Kypebl - «OpraHmyeckas
Xumus» 1 «OBLLAas 1 HeopraHNMYecKas XMMMs», OCHOBHbIM KOMMOHEHTOM COfepXXaHus
KOTOpPbIX ABMATCA OCHOBbl 06a30BOM HayKu: CUCTEMA 3HAHWA MO HEOPraHN4YecKowu
XUMUM  (C  BKIHOYEHMEM 3HAHWIA U3  OOWEN XUMUW) W OPraHNUYeckor XUMUW.
dopmMupoBaHMe AaHHOW CUCTEMbl 3HAHWI MpPU U3ydeHUU MpeamMeTa obecrneynBaeT
BO3MO>XHOCTb PaCCMOTPEHUS BCEr0 MHOroobpasns BeLeCTB Ha OCHOBE OOLLMX NMOHATUMN,
3aKOHOB U TEOPUIA XUMUW.

CTpyKTypa cofepXaHusi KypcoB - «OpraHuyeckas xumusa» un «O6was u
HeopraHmyeckas Xumms» cpopMmMpoBaHa B Mporpamme rno XMMmnM Ha OCHOBE CUCTEMHOTO
noaxoja K W3y4yeHUo Yy4yebHOro Matepuasna W 00YC/OB/iEHA  UCTOPUYECKM
060CHOBaHHbLIM Pa3BUTMEM 3HaHWIN Ha OMNpefenéHHbIX TEOPETUYECKMX YPOBHAX. Tak,B
Kypce OpraHu4ecko XMMUW BeLLEeCTBa PacCMaTpuBaOTCH Ha YPOBHE K/1aCCUYECKOM
TEopUn CTPOEHUS OpraHNYeCcKNX COeAMHEHNI, a TakXKe Ha YPOBHE CTEPEOXMMUNYECKUX U
3NIEKTPOHHbIX NPeACTaBNeHnn 0 CTPOeHUN BelllecTB. CBefleHns 06 M3y4yaemblX B Kypce
BeLecTBax fAaloTCAd B pasBUTMM - OT YINeBOAOPOAOB [0 CNOXHbLIX OMOMIOrMYecKu
aKTUBHbIX COeAUHEHWA. B Kypce OpraHuMyeCcKoOn XWMWM TMOSyYarT pasBUTHe
chopMUPOBaHHbIE Ha YPOBHE OCHOBHOIO 00LWero 06pa3oBaHWA MepBOHaYa/IbHbIE
NPeACcTaBNEHNs O XUMWYECKOM CBA3W, KNACCU(IMKALMOHHBIX MNPU3HaKaxX BeLLecTs,
3aBMICUMOCTY CBOWCTB BELLECTB OT UX CTPOEHUSA, 0 XUMUYECKOW peakLmu.

[Mof HOBbIM YI/IOM 3peHns B npeamete  «XuMus»  6a30BOT0  YPOBHSA
paccMaTpMBaeTCAd  WM3YYeHHbld Ha YPOBHE OCHOBHOIMO 00Wero 06pa3oBaHUA
TEOPeTMYECKNA MaTepuan U (PaKToNorMyeckme CBefeHNs O BELLECTBAX M XMMUYECKOi
peakummn. Tak, B 4aCTHOCTM, B Kypce «O6LLas 1 HeopraHMyecKas Xumms» 00y4varoLmcs
NpefoCTaBNAeTCd  BO3MOXHOCTb  OCO3HaTb  3HaYeHWe MepPMOAMYECKOro  3akoHa
C OOLLETEOPETUYECKMX U METOAO0NOMMYECKMX MO3NLMIA, TyOXe MOHATb UCTOPUYECKOE
M3MEHEHMe (OYHKLUMIA 3TOM0 3aKOHa - OT 06006Walolein A0 OOBACHAIOLWEN U
MPOrHO3MPYIOLLENA.

EanHas cuctema 3HaHWMIA O BAaXKHEMLIMX BeLlecTBax, WX COCTaBe, CTPOEHUW,
CBOMCTBaX M MPUMEHEHUM, a TaKXKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU U
3aKOHOMEPHOCTAX MPOTeKaHUs AononHseTca B Kypcax 10 um 11 KnaccoB 3feMeHTaMu
COAEPXKaHUs, UMEOLLMMMN KYNIbTYPONOrMUYECKNA U NPUKNALHOW XapakTep. 3TW 3HaHWA
CMOCO6CTBYHOT NOHMMAHMIO B3aMMOCBSA3N XUMWUW C SPYTMMIW HAyKaMW, PacKpblBatoT eé
pONb B MO3HaBaTe/IbHOM W MPAKTUYECKON [esATeNbHOCTU YesloBeKa, CMnocoOCTBYHOT
BOCMUTAHWNIO YBaXKEHWSA K MPOLECCYy TBOPYECTBa B 06/1aCTV Teopuu U MPaKTUYECKNX
MPUIOXKEHNA XMMUK, MOMOratT BbIMYCKHUKY OPUEHTMPOBATLCA B OOLLECTBEHHO
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M IMYHOCTHO 3HAYMMbIX NPo6eMax, CBA3aHHbIX C XUMMWEN, KPUTUYECKN OCMbICNINBATb
MH(OPMaLMIO U NPUMEHSATb €€ A7 NOMOSIHEHMS 3HAHWIA, PELUEHUS MHTENNEKTYaNlbHbIX
N 3KCMEePUMEHTa/IbHbIX WUCCNefoBaTe/IbCKUX 3afad. B uenoMm cogepxaHue yyebHOro
npegmeta « XMMUS» [aHHOIO YPOBHA W3YUYeHUSi OPUMEHTMPOBAHO Ha (hJOpPMUPOBaHUEY
06yyatoLLMXCA MUPOBO33PEHYECKOM OCHOBBI A/151 MOHUMaHUA (UI0CO(CKNX Naen, TakKnuxX
Kak:  maTepuvasibHOe  eAMHCTBO  HEOpPraHM4Yeckoro M OpraHM4Yeckoro  Mupa,
06YC/0B/IEHHOCTb CBOMWCTB BELECTB WMX COCTaBOM W CTPOEHWEM, MO3HaBaeMOCTb
MPUPOAHBIX SBMEHNIA NYTEM 3KCNEPUMEHTA M PELLEHNS NPOTUBOPEUNIA MeXAY HOBbIMU
(pakTaMy¥ 1 TEOpPeTMYECKUMU MPeAnochlIKaMy, OCO3HaHWEe Pov XMMUW B PELUEHUU
9KO/IOrMYEeCKMX Mpobnem, a Takke NpobneM COepexxeHns 3HePreTUHeCKMX Pecypcos,
CbIpbs, CO34aHNA HOBbIX TEXHONOIUIA U MaTepyasioB.

B nnaHe peweHuns 3afgay BOCMUTAHWA, Pa3BUTUA U CoLMan3aunm 0byyatoLmxcs
MPUHATBIE MPOrPaMMON MO XUMUK MOAXOAb! K ONPeAeNeHno CofepXXaHns 1 NoCTPOeHUs
npegmeta npeaycmaTpyBaroT (hOpMMPOBaHME YHMBEPCASIbHbIX YYeOHbIX [e/CTBUMN,
MMEtoLMX 6a30BOe 3HAYeHVe A/19 Pa3/IMYHbIX BULOB AeATeIbHOCTU: pPeLLeHns npobsem,
MoucKa, aHasmsa 1 06paboTKN MH(opMaL MK, HEOOXOANMBIX ANA MPUOOPETEHUS OnbITa
NPaKTUYeCKOW M WCCNeA0BaTe/IbCKON [AeATeNIbHOCTW, 3aHMMAloLLe BaXKHOE MeCTOB
MO3HAHUW XUMUW.

B npakTvke npenofaBaHna XMM1UM Kak Ha YpOBHE OCHOBHOIO 06LLero obpasoBaHus
TaK 1 Ha YpOBHe CpefHero o6Liero obpasoBaHus, Npu ONpeieneHNN CoAepXKaTe/lbHOM
XapaKTepUCTUKN  Leneid  U3yyeHUs MpefMeTa  Hanpas/ieHWEM  MepBOCTEMNEHHOW
3HAYMMOCTMN TPAAULMOHHO MPU3HAETCA (POPMMPOBaHKE OCHOB XMMUYECKON HayKN Kak
06/1aCTV COBPEMEHHOI0 eCTECTBO3HAHWSA, NMPaKTUYECKON AeATeNbHOCTY YeioBeKa U Kak
OAHOr0 M3 KOMMOHEHTOB MMPOBOW Ky/nbTypbl. C METOAMYECKON TOYKM 3PEHUS TaKoM
MOAXOA K OnpejenieHnto Lienen n3yvyeHns npeameTa ABiseTcs BrosiHe OnpasaaHHbIM.

CornacHo AaHHOM TOYKE 3PEHUA NaBHBLIMW LENSAMM U3yUeHUs npeameTa «Xnmms»
Ha 6a30BoM ypoBHe (10-11 Kn.) ABNsAOTCA:

(hopMMpPOBaHNE CUCTEMbI XMMMUYECKUX 3HAHMI KakK BaXKHEWLLEW COCTaBAOLLEN
eCTEeCTBEHHO-HaY4YHOW KapTWHbI MUPA, B OCHOBE KOTOPOM /1IeXKaT K/IKOYeBble MOHATUS,
(byHAAMeHTa/lbHblE 3aKOHblI WU TEOPUM XUMWMK, OCBOEHME $3blKa HayKW, YCBOEHWe W
MOHVMaHMe CYLLHOCTU [OCTYMHbIX O0OO0OLLEHNIA MMPOBO33PEHUYECKOr0 XapakTepa,
O3HaKOMJIEHWE C UCTOPMEN NX Pa3BUTUA N CTAHOB/IEHUS;

(hopmmpoBaHMe W pas3BUTME MNPEACTaBNEHWA O Hay4HbIX MeTOAax MOo3HaHUA
BELLECTB M XUMWYECKMX peakuuin, HeoOXOAMMbIX 471 MNPUOBPETEHNA YMEHWIA
OPVEHTMPOBATLCA B MUPE BELLIECTB U XMMUYECKMX SIBNEHUIA, MMEIOLMX MECTO B NPUPOAE,
B NPaKTUYeCKON 1 NMOBCEAHEBHOM XW3HU;

pasBUTUE YMEHWA W Croco60B [AeATeNIbHOCTWN, CBS3aHHLIX C HabM4eHVEM U
OObACHEHMEM XMMWYECKOTO 3KCMepuMeHTa, CobMofeHeM npasui  6e30nacHoOro
obpalleHNs ¢ BeLecTBaMu.

Hapagy C 3aTum cofep)kate/sibHas XapakTepucTuka Lefnein u 3agady U3y4veHus
npeimMeTa B nporpaMme no XMMUU YTOUYHEHA M CKOPPEKTMPOBaHa B COOTBETCTBUU



depepanbHaa paboyas nporpamma | Xmmums. 10-11 knaccol (6a30Bblil YpOBEHb)

C HOBbIMW MpUOpUTETaMM B CUCTEME cpeaHero o6ulero obpasoBaHus. CerofHs
B NpenofjaBaHUN XMMUK B BGONbLLEA CTeNeHW OTAAETCA NPeArnoYTEHME NPaKTUYECKON
KOMMOHEHTE COAepXXaHMsi 00YYeHWsi, OPMEHTMPOBAHHON Ha MOArOTOBKY BbIMYCKHMKA
OloLLle0Opa3oBaTe/lbHOM  OpraHu3aumMu, Bnafelowero He HabopoM  3HaHWA, a
(hYHKUMOHA/IbHON FPaMOTHOCTbIO, TO €CTb CrocobaMnm W YMEHMSIMU  aKTUBHOMO
NONMYYEHNS 3HAHWI N NPUMEHEHWNS UX B PEANIbHOW XW3HW NS PELLEHUS MPaKTUYECKNX
3a/au.

B a3Toli CBA3M Mpy M3ydeHUM npeamMeTa «XUMusi» [OMUHUPYHOLLEE 3HaYeHue
NPUOGPETAIOT TaKue LIeNn 1 3afadn, Kak:

ajanTaums 06y4dalolmMxcs K YCMOBMAM AMHAMUYHO pPa3BMBAtOLLErocs MUpa,
(hopMmMpOoBaHNE WHTENNEKTYalbHO Pa3BUTON IMYHOCTU, FOTOBOW K CaMo06pa3oBaHuto,
COTPYAHNYECTBY, CaMOCTOSATENIbHOMY MPUHATUIO FPAMOTHBIX PELLUEHWNA B KOHKPETHbIX
XKN3HEHHbIX CUTYaLUAX, CBA3aHHbIX C BELLLECTBAMU 1 UX NPUMEHEHUNEM;

(hopmmpoBaHMe Yy 06YyUaOLLMXCS KNHOYEBBLIX HaBbIKOB (K/HOUEBbLIX KOMMETEHLIMIA),
MMEOLUNX YHMBEPCA/IbHOE 3HAYeHWe A8 Pa3/IMUHbIX BUOOB AEATENbHOCTW: PeLleHus
npobnem, nMoucka, aHaiM3a W 06paboTKM  MHMopMauMK,  HeobXoAUMbIX A/
NPUOBPETEHMS ONbITa AEATENbHOCTU, KOTOpas 3aHMMAeT BaXXKHOe MECTO B MO3HaHMU
XUMUK, a TaKKe AN8 OUEHKM C NO3ULMIA 3KONOrMYeckor 6e30MacHOCTU XapakTepa
BIMSIHNA BELLECTB M XMMUYECKMX MPOLECCOB Ha OPraHvM3M 4enoBeka M MPUPOAHYHO
Cpedy;

pasBUTUE MO3HABaTeNlbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX W TBOPYECKMX
cnocobHocTer 00y4aroLMXCA: CMOCOBHOCTM CaMOCTOATENIbHO MPUOGpPeTaTh HOBbIE
3HaHWA MO XMMWUW B COOTBETCTBUM C XXU3HEHHbIMU MOTPEOHOCTSIMKU, MCMO/b30BaTb
COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOMOMMN AN1St MOMCKA M aHanm3a y4e6HOM U Hay4YHO-
NoNyNsApHOIN NHPOPMALMN XMMUYECKOTO COAEPXKAHWS;

(hopmmMpoBaHMEe W pa3BUTME Yy O0OYYaRLLMXCA accoLMaTMBHOIO W NOrMYECKOro
MbILLISIEHNS, HabNAATENbHOCTK, COBPAHHOCTW, aKKypaTHOCTWU, KOTOPbleé OCOGEHHO
HeobX0AWMbl, B YacTHOCTWM, NPWM NAAHUPOBAHWM W MPOBEAEHUM XMMUYECKOIO
9KCMNEPUMEHTA;

BOCMNUTaHKE Y 06yYatoLMXCs YOEXKAEHHOCT B TYMaHUCTUYECKOW HanpaBieHHOCTH
XUMUK, €€ BaXKHOM ponv B pelleHnMn rnobanbHbIX NpPobnem  paunoHanbHOro
NPUPOAONONbL30BaHNS, MOMOMHEHNS 3HEPreTMYECKMX PEecypcoB U COXPaHEHUS
NPUPOAHOr0 pPaBHOBECUS, OCO3HAHMS HEOOXOAUMOCTU  GEPEXHOro  OTHOLLEHUSAK
npupoge M CBOEMY 3[0POBbI, a TakKKe MPUOBPETEHMs OMbiTa WCMO/b30BaHUA
MONYYEHHbIX 3HAHWI AN NPUHATUA TPAMOTHbIX PELUEHMIA B CUTyaumsX, CBSA3aHHbIX
C XMMUYECKMM SABNEHNAMM.

Llenn w1 3agauM  u3ydyeHust npeameta  «XUMUS»  MOAYYUIM  NMOAPOGHYHO
METONYECKYID WHTepnpeTauuio B pasgene «[MlnaHuMpyemble pe3ynbTaTbl OCBOEHUS
nporpammbl N0 XMMUW», Gnarogaps Yemy 06ecnevyeHO YETKOE MpefcTaB/eHne O TOM,
KaKue 3HaHUS 1 YMEeHNS UMEOT MPAMOE OTHOLLEHME K peann3aumy KOHKPETHOW Lenw.
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B yyebHOM nnaHe cpefHero o6LLEro o6pasoBaHUA MnpeameT «Xumusi» 6a3oBoro
YPOBHS BXOAMT B COCTaB NPeAMETHON 061acT «ECTECTBEHHO-HAYYHbIE NPEAMETbI».

O6Llee YMCNO 4acoB, PEKOMEH[OBAHHbLIX AN U3YYEHUS XMMUKM - 68 4acos:
B 10 Kknacce - 34 yaca (1 yac B Hegento), B 11 Knacce - 34 yvaca (1 yac B HeZiento).
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COOEPXAHVE OBYYEHUAL

10 KJ/TACC

TeopeTnUecKme 0CHOBbI OPraHMYecKo XMMmm

MpeaMeT OpraHWMYeckoli XMMUK: €€ BO3HWKHOBEHWE, pasBUTVME W 3HAYEHUEB
MOMyYeHUN HOBbIX BELUECTB M MaTepuanoB. Teopusi CTPOEHUS OpPraHMYecKmx
coeauHeHnii A.M. ByTnepoBa, €€ OCHOBHble MONOXeHMS. CTPYKTYpHble (OPMYy/bl
OpraHnYyecknx BeLlecTB. oMonorusi, n3oMepusi. XMMMYECKas CBS3b B OPraHMYecKmx
COEAVHEHUSX - OAMHAPHbIE U KPaTHbIe CBSA3MW.

MpeacTaBneHne 0  KnacCU(MKaLMKM  OpraHMYeckmx BellecTB. HomeHKnaTypa
OpraHNYecKnx coeauMHeHniA (cucTeMaTmyeckas) ¥ TPMBMANbHbIE HAa3BaHUSA BaXKHEMLLINX
npeAcTaBUTENel KNacCoB OPraHNYeCKUX BELLECTB.

JKcnepuMeHTasIbHble METOAbl M3YYEHUS BELLIECTB U MX NPeBPALLLEHWI

O3HaKoM/eHWe C 06pa3LamMi OpraHMYecKMX BELLECTB U MaTepuasamMmm Ha UX OCHOBE,
MOAENMPOBaHMe MOJMIEKY/l OPraHMYecKMX BeLLeCTB, HabMgeHWe W onucaHue
[EMOHCTPALMOHHBIX OMbITOB MO MPEBPALLEHNI0 OpraHNYeCKUX BELLIECTB NPW HarpeBaHnm
(nnaBneHve, 06YrAMBaHNE N FOPEHKe).

Yrnesogopoabl

AJIKaHbI: COCTaB U CTPOEHWE, rOMOJIOrMYECKNiA psa. MeTaH 1 3TaH - npocTenLne
NpeAcTaBUTENN a/lKaHOB: (IM3MYECKME N XMMUYECKME CBOMCTBA (peakumn 3aMeLLeHns r
ropeHust), HaxoxXaeHve B NPUPoAe, NonyyYeHne 1 NPUMeHEHMe.

AJIKEHbI: COCTaB W CTPOEHME, TFOMOJIOrMYECKMIA psaa. IOTWNEH W MPONWEH -
NpocTenlne npeacTaBuTeNIn ankeHoB: (U3NYECKME U XUMUYECKMe CBOMCTBa (peakuumn
rMAPVPOBaHNA, TanoreHNUpoBaHus, ruapataunnv, OKWUCMIEHUS U NOAUMepUsaumnn),
nosy4yeHve 1 NpPUMeHeHKe.

AnkagveHbl: 6ytagmeH-1,3 ¥ MeTunéytagueH-1,3: CTPOeHWe, BaXHeuLIne
XUMUYECKME CBONCTBa (peakums nonuvepusaumn). [lonyyeHWe CUHTETUYECKOTO
KayuyyKa 1 pe3nHbl.

AJIKWHBI: COCTaB M OCOBEHHOCTU CTPOEHWS, TOMOSIOrMYECKNA psad. AUETUEH -
NPOCTENLINIA NPeACTaBUTENb a/IKMHOB: COCTaB, CTPOEHUE, (IM3NYECKME U XUMUYECKME
cBoMcTBa (peakuuMn ruapupoBaHKs, rafloreHNUPOBaHNSA, ruapaTaunn, rOpeHus),
nosy4yeHve U NPUMeHeHKe.

ApeHbl. BeH30n: cocTas, CTPOEHME, PU3NYECKME U XUMNYECKME CBOMCTBA (peakuum
ra/loreHNpoBaHUA W HUTPOBAHWUA), MNOMYyYeHWe W NPUMeHeHWe. Tonyon: COCTas,
CTpPOeHMe, (IM3NYECKME W XMMUYECKMe CBOWCTBA (peakuun ranoreHupoBaHus u
HUTPOBaHMS), MOMyyYeHne W npuMeHeHne. TOKCUMYHOCTb apeHoB. [eHeTu4yeckast CBSA3b
MeXxay YrneBofopofamu, NpuHagexxalmmn K pasiMiyHbIM Knaccam.

1 KypcMBoM B TeKCTe BblAeNeHbl 3/1eMEHTbI COfepXXaHWs Y4e6HOro Matepuana, KOTOpble WK3yyatoTcs
B 03HAKOMUWTENIbHOM M/laHe W He BK/OYalOTCA B COCTaB MPEeAMETHbIX pesynbtatoB ocBoeHus POIMM COO Ha
6a30BOM YpOBHe.
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[MpupoaHble NCTOUHUKN YrNeBoaopoaos. MpupoaHbIi ra3 1 NonyTHble HePTAHbIE
rasbl. HedhTb 1 eé npomcxoxaeHne. Crnocobbl NepepadboTKy HETU: NEPeroHKa, KPEKNHI
(TEPMUYECKNIA, KaTaIMTUYECKUI), nuponmn3. [lpoayKTbl nepepaboTKu HedTh, KX
NPUMEHEHME B MPOMbILLNEHHOCTU N B ObITy. KameHHbI yronb M MpPoAyKTbl €ro
nepepadoTKu.

JKCrnepMeHTa/IbHbIE METO/bI N3YYEeHNA BELLLECTB U UX NPeBpaLLeHunin

O3HakKoM/IeHMe € 06pasLamm niacTMacc, KayydykoB U pesuHbl, KOniekuun «Hetb»
N «YTonb», MOLENMPOBaHMEe MONeKyn Yrneso40poL0B W raforeHonponsBOAHbIX,
NpoBeAeHVE MPaKTNYeCKOW paboThbl: MOTyYeHe 3TUIEHA U N3YUYeHWE ero CBOMCTB.

PacyéTHble 3aaa4u

BbluncneHns no ypaBHEHUO XUMWYECKOW peakumn (Maccbl, 06bEMa, KOMmMyecTBa
MCXOAHOI0 BellecTBa WM MPOAYKTa peakumMnm MO M3BECTHbIM Macce, 00bEMy,
KO/INYeCTBY OAHOr0 U3 UCXOAHbIX BELLECTB WM MPOAYKTOB peakLmn).

Kucnopogcogeprkawme opraHnyeckune coeuHeHNS

[MpenenbHble 0AHOATOMHbIE CNMPTLI. MeTaHoN 1 3TaHON: CTPOeHUE, n3nYeckme u
XUMUYECKME CBOMCTBA (peakumMn C aKTMBHbIMKA MeTalaMu, raloreHoBoAopoAamu,
ropeHue), npumeHeHve. BooopofdHble CBSA3M MeXAy MOSeKynamu CnupToB. [eincteve
MeTaHO/1a 1 3TaHO0/1a Ha OpraHn3M YesoBeka.

MHOroaToMHble CNUPTbl. TUNEHTNINKOMb U TNIMLEPUH: CTPOEHMe, (PU3NYecKme u
XUMUYECKME CBOWCTBa (B3aMMOECTBME CO LLUEMOYHbIMU MeTal/laMn, KayeCTBEHHas
peakUms Ha MHOroaTOMHble CrMPTLI). [leCTBME Ha opraHu3M YesioBeka. [pvmMeHeHune
rNULEpPUHa 1 3TUNEHTNINKONS.

®eHo/: CTPOeHNe MONEKY/bl, (IM3NYECKNE U XUMNYECKME CBOMCTBA. TOKCUYHOCTb
(beHona. MpuMeHeHWe eHona.

Anbaernabl U KeTOHbl. Popmanbaerni, auetanbierug. CTpoeHue, PUNYecKme u
XUMUYECKME CBOMCTBA (peakuum OKMCMEHWA W BOCCTaHOB/IEHUS, KayeCTBEHHble
peakumm), NonyyeHne N NpPUMeHeHMe.

ALETOH: CTPOEHMe, (PU3NYECKME N XMMUYECKME CBOWCTBA (peakuun OKUCNEHUS W
BOCCTaHOB/IEHNST), NOMYYEHNE N NPUMEHEHNE.

O[IHOOCHOBHbIE npeaenbHble KapboHOBblE KUCNOTbl. MypaBbMHas U YKCYCHas
KNCNOTbI: CTPOEHME, (PU3NYECKIME N XMMUYECKUE CBOMCTBA (CBOCTBA, 00LLMe Ana Knacca
KUCNOT, peakuus atepudukauyun), noayvyeHne wu npumeHeHne. CreapuHoBas W
0/TeMHOBasA KNCNOTbI KaK NpeAcTaBUTeNIN BbICLUMX KaPBOHOBBIX KMCNOT. Mblfia Kak conm
BbICLUMX KapPOOHOBBIX KUCMOT, MX MOOLLIEE [IENCTBME.

CnoxHble 3a(hMpbl Kak NPOU3BOAHbIE KAapOOHOBbLIX KUCMIOT. MAPOAN3 CNOXKHbIX
ampoB. XKupbl. FMAPonn3 Xnpos. MNprMeHeHMe XMPoB. brionornyeckas posb XKUPOB.

Yrneeofbl: COCTaB, Knaccuukauma yrnesofgos (MOHO-, AM- W MNOnMcaxapufpl).
["/10KO3a - NPOCTENLLNIA MOHOCaXapu: 0CO6eHHOCTM CTPOEHNA MOJEKY b, (JU3NYECKMe
N XUMUYECKME CBOWCTBa (B3aMmopencteme c rugpokcmaom meau(ll), okucneHume
aMmMMaYHbIM PacTBOPOM oKcupaa cepebpa(l), BocCTaHOB/EHUE, BPOXEHME T[NHOKO3bI),

10
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HaxoXeHve B Npupoge, NpUMeHeHve, Guonornyeckas posb. ®OToCUHTE3. PpyKTO3a
KaK 130Mmep r/HKO3bl.

Caxaposa - npeAcTasuTeNb AMCaxapuios, MMApPON3, Haxo>KAeHWe B Npupoge u
MPUMeHeHue.

Kpaxman wn uennonosa Kak npupogHble nonumepbl. CTpoeHMe Kpaxmana u
Llennto1o3bl. Pr3nyeckme 1 XMMUYECKMe CBOMCTBA Kpaxmana (rMaponms, KayeCcTBeHHas
peakums C MofoMm).

AKCnepMeHTa/IbHbIE METOAbI N3YYEeHUA BELLLECTB 1 NX NPeBpPaLLeHNA

[MpoBeaeHne, HabnoLeHNe W OnucaHue [LeMOHCTPAUMOHHBLIX OMbITOB: rOpPeHue
CMMPTOB, Ka4eCTBEHHbIE peakLMn OAHOATOMHbIX CMUPTOB (OKMUCNEHMe 3TaHOMa OKCUAOM
megu(l)), MHOroaTOMHbIX CMUPTOB (B3aMMOAEWCTBME TAULEPUHA C TUAPOKCULOM
mean()), anbgerngos (OKUC/EHME aMMMadHbIM pPacTBOPOM okcuaa cepedpa(l’) u
rmgpokcngom  megu(l), B3aMMOAENCTBME  Kpaxmasa C  WOAOM), NpOBefeHue
MPaKTMYeCKOM paboTbl: CBONCTBA pacTBOPa YKCYCHOWN KUC/OTHI.

PacuyéTHble 3aga4u

BbluncneHns No ypaBHEHUIO XMMUYECKOWN peakumm (Maccbl, 06bEMa, KOIn4yecTea
MCXOAHOI0 BelecTsa WM MPOAyKTa peakuuuM MO W3BECTHbIM Macce, 00bEMy,
KO/INYeCTBY OAHOr0 U3 UCXOAHbIX BELLECTB WX NPOLYKTOB peakLumn).

A30TCcofepyKallne opraHnyecKme CoeanuHeHNs

AMUHbI. MeTWnamMuH W aHWIMH: COCTaB, CTPOEHME, (DU3NYECKUE U XUMUYECKUE
cBoiCcTBa (ropeHve, B3auMOAENCTBIE C BOAOK U KACNOTamw).

AMVHOKMCNOTbI KaK am(oTepHble OpraHuyeckne coeamHeHus. Pusnmyeckne u
XUMUYECKME CBOMCTBA aMUHOKUC/IOT (Ha NpuMepe rnvumHa). bronornyeckoe 3HayveHve
aMUHOKMCNOT. MenTuabl.

Benkn Kak nNpupoaHble  BbICOKOMOMNEKY/SIPHblE  COeAMHeHUs.  lepBUYHas,
BTOPUYHAsA N TPETUYHAA CTPYKTypa 6enkoB. XMMUYECKE CBOMNCTBA OEMKOB: rMapPONn3,
AeHaTypauus, Ka4eCTBeHHbIe peakUmm Ha 6enku.

JKcnepuMeHTasIbHble METOAbI M3YYeHUS BELLIECTB U X NPeBPALLLEHWI
Hab6ntogeHne 1 onvcaHve AeMOHCTPALMOHHBIX OMbITOB: [eHaTypauus GenkoB npu
HarpeBaHuK, UBETHbIE peakLun GenkoB.

BbICOKOMO/EKYNAPHbIE COEANHEHUS

OCHOBHble MOHATUS XUMWUW  BbICOKOMOJIEKYNIAPHLIX  COEAUHEHWIA:  MOHOMEP,
NnonumMep, CTPYKTYPHOE 3BEHO, CTeneHb MoAnMepu3aLnm, CpeaHsAs MOeKyspHas Macca.
OCHOBHble METOAbl CUHTE3a BbICOKOMOMEKY/APHbIX COeAMHEHUI - NOAUMEPU3aLNA U
MOJIMKOHAEHCAUNS.

MpnacTMaccbl  (NOAMITWNEH, NOMUNPONWNIEH, MOAMBUHUIXNOPUL, NOAMCTUPON).
HaTypa/bHbli M CUHTETUYECKMe Kayyykun (6yTaaueHOBbI, XIOPOMPEHOBbLIA 1
W30MPEHOBbLIN). BoMoKHa: HaTypasbHble (X10MOK, LUEPCTb, LWENK), WCKYCCTBEHHbIE
(aueTaTHOE BOMIOKHO, BMCKO3a), CUHTEeTUYECKMe (KanpoH v nascaH).
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SKcnepuMeHTasIbHble METOAbI N3YYeHWUS BELLIECTB U MX NPeBPALLLEHWI
O3HaKoM/IeHMe ¢ 06pa3LiamMmy NPUPOAHbLIX M UCKYCCTBEHHbIX BOIOKOH, NiacTMacc,
Kayu4yKOB.

MexXnpemeTHble CBSI3U

Peannszaums MeXnpeaMeTHbIX CBA3e/ MPU W3YUYEHUM OpraHUYecKol XUMUUB
10 Knacce OCYLLECTB/ISIETCS Yepe3 WCMO/b30BaHUE KaK OBLLUMX eCTECTBEHHO -HayUHbIX
MOHATUIA, TaK W MOHATWIA, SBNAIOLMXCS CUCTEMHBIMM [As OTAENbHbIX MPEeAMETOB
eCTECTBEHHO-HAYYHOr 0 LIMKNA.

O6LLMe ecTeCTBEHHO-HAYYHbIE MOHATUS: SBNEHME, HayUHbI (haKT, F1noTesa, 3aKoH,
TEopus, aHa/n3, CUHTE3, Knaccuukauus, NepuoaMUYHOCTb, HabnoaeHVe, U3MepeHKe,
3KCMEPUMEHT, MOAENNPOBAaHME.

du3nKa: mMaTepusi, SHepPrusi, Macca, aToM, 3/IEKTPOH, MOJEKYNa, 3HEPreTUUecKunii
YpOBEHb, BELLECTBO, TeNo, O06LEM, arperaTHoe COCTOSHME BELIECTBa, (HU3NUECKUE
BE/INYMHBI U €ANHULI UX U3MEPEHMS.

Buonorus: Knetka, opraHu3M, 6uoctepa, OOMeH BeLIECTB B OpraHu3Me,
(hOTOCMHTE3, BMONOTrMYECKM aKTVBHbIE BELLIECTBA (GENKM, YINEBO/bI, XMPbI, (HEPMEHTbI).

[eorpadins: MuHepanbl, FOPHble MNOPOAbl, MOME3HbIE WCKOMaeMble, TOMMBO,
pecypchl.

TexHONOrnsa: NULLEBbIE NPOAYKTbI, OCHOBbI PaLMOHANILHOIO MUTAHWUS, MOIOLLME
CPefICTBa, IEKAPCTBEHHbIE N KOCMETMYECKUE MpenapaThbl, MaTepuasibl U3 UCKYCCTBEHHbIX
M CUHTETUYECKIMX BOMOKOH.

11 K/TACC

TeopeTnyeckme 0CHOBbI XMW

XUMUYECKUIA 3neMeHT. ATOM. Apo atoma, M30TOMbl. INeKTPOHHAs 060/0uKa.
DHepreTuYeckmMe YPOBHM, MNOAYPOBHW. ATOMHble opbutanu, 8, p-, 6- 3/1eMeHTHI.
Ocob6eHHOCTU pacnpefeneHns 3/1eKTPOHOB M0 OpouTaNIAM B aTOMax 3/1eMEHTOB MepBbIX
YeTbIPEX NePUOLOB. DNEKTPOHHAA KOH(UIypaLus aTOMOB.

[Mepvoanyecknii 3aKoH 1 eprofmyeckas cucTemMa XUMUYECKUX anemeHTos [.U.
MeHgeneesa. CBsizb MepPUMOAMNYECKOr0 3aKoHa 1 eprofMyecKoin CUCTEMbI XMUMUYECKMX
anemeHToB AWM. MeHgeneeBa C COBPEMEHHOW TeOpuelW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTN WU3MEHEHUS CBOWCTB XMMUYECKUX 3/IEMEHTOB M 06pasyembiX KMU
MPOCTbIX MU CNOXHbIX BELLECTB MO rpynnam v nepuogam. 3HayeHMe MeproAMYecKoro
3aKOHa B PasBUTUUN HayKW.

CTpoeHue BellecTBa. XMUMMYecKas CBA3b. Buabl XMMUYECKOW CBA3N (KOBa/IeHTHAS
HenosisipHas W MoNApHasA, WOHHasA, MeTannmdeckast). MexaHnsmbl 06pa3oBaHUA
KOB&/IEHTHOM XMMUYECKON CBA3M (0OOMEHHbIA 1 OHOPHO-aKLenTopHbIi). BogopogHas
CBA3b. BasieHTHOCTb. OneKTpooTpuLaTeIbHOCTb. CTeneHb OKUCMEHNA. OHbI: KaTUOHBI
N @HWOHDI.
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BelectBa MONEKYNSAPHOTO U HEMOMEKYNAPHOrO CTPOEHWUsA. 3aKOH MOCTOSAHCTBA
COCTaBa BeLlecTBa. TUMbl KPUCTA/IIMYECKUX PELLETOK. 3aBUCUMOCTb CBOMCTBA BELLECTB
OT TMNa KPUCT/ININYECKOW PEeLLETKM.

[MoHATUE O AUCNEPCHBIX CUCTeMax. VICTUHHbIE U KONOWAHbIE pacTBopbl. Maccosas
[0 BeLLlecTBa B pacTBOpe.

Knaccnrkaums HeopraHU4eckmx coefuHeHuiA. HomeHKnaTypa HeopraHu4ecKumx
BewleCcTB. [eHeTMuyeckasds  CBA3b  HEOPraHUYecKMX BeLeCTB,  MPUHALIEXALLMX
K pa3IM4HbIM Knaccam.

Xumnyeckan peakums. Knaccugukaums XMMUYeCKNX peakumii B HeopraHM4yecKom
N OpraHNYeckoM XMMWUW. 3aKOH COXpPaHeHWs MacCbl BeELLEeCTB, 3aKOH COXpaHeHus U
NPeBpPaLLEHNS IHEPTM MPU XUMUYECKUX peakLmnsX.

CKOpOCTb peakuuu, eé 3aBUCUMOCTb OT pa3/InyHbIX (akTopoB. Ob6paTVMble
peakumn. Xnmmyeckoe paBHoBecre. DaKTopbl, BAVAIOLME HA COCTOSAHME XUMWYECKOTO
paBHoBecus. MNpuHuun fle LLaTtense.

AnekTponutuyeckad auccoumaums. CunbHble M cnabble anekTponutbl. Cpepa
BOAHbIX PAaCTBOPOB BELLECTB: KUCMas, HeMTpasibHas, WwenoyHas. MNMoHsTre 0 BOAOPOAHOM
nokasaTene (pH) pacTeopa. Peakuun MOHHOro obmeHa. 'MApPoNU3 HeopraHMYecKux u
OpraHnyecKunx BeLecTB.

OKUC/INTENIbHO-BOCCTaHOBUTENbHbIE  peakuun. TloHATue 06  3nekTponmse
pacnnaBoB M pPacTBOPOB Cofel. MNpumeHeHne aneKTposnn3a.

SKCcnepuMeHTasIbHbIe METOAbI U3yUeHMs BELLLIECTB U UX NPeBpaLLeHNiA

[lemoHcTpauus Tabnuy, «leproanyeckas CUCTEMA XMMUUECKUX anemeHToB AW,
MeHpaeneesa», W3yuyeHWe Mofeneli KPUCTI/IMUECKUX — PELUETOK, HabniaeHne u
onMcaHue AEMOHCTPALIMOHHBIX W NabopaToOpPHbIX OMbITOB (Pa3foXeHue mnepokcuaa
BOJOPOAA B NPUCYTCTBUM KaTann3aTopa, OMNpeaeneHue cpefbl PacTBOPOB BELLECTB
C MOMOLLbI0 YHMBEPCA/ILHOTO MHAMKATOPA, PeakLMy MOHHOro 06MeHa), MpoBedeHue
NPaKTUYecKoin paboTbl «BAUsHWE pPa3/IMUHbIX (HaKTOPOB HA CKOPOCTb XUMMUYECKOIA
peakLm».

PacuyéTHble 3aaa4u
PacyéTtbl Mo ypaBHEHUAM XUMWYECKMX peakuuid, B TOM YuC/ie TePMOXUMUYECKME
PacyéTbl, pacyéTbl C UCNO/b30BaHMEM MOHATUA «MaccoBas [0S BELLEeCTBa».

HeopraHunyeckas xmmus

Hemetannol. onoxeHuwe HeMeTannioB B [1eproAMyecKOin CUCTEME XMMUYECKMX
anemeHTOoB .M. MeHaeneeBa 1 0COGEHHOCTM CTPOEHUSI aTOMOB. PU3MYECKME CBOMCTBA
HeMeTasINo0B. ANNOTPONUA HeMeTan/ioB (Ha MpuMepe Kucnopogda, cepbl, hocdopa u
yrnepoga).

XUMNYECKME CBOWCTBA BaXHEMLUMX HeMeTanoB (raJioreHoB, Cepbl, asoTa,
(hocthopa, yrnepoda U KpPeMHUS) N UX COeOVHEHWNA (OKCUAOB, KWUCOPOACOAEPXKALLMX
KNCNOT, BOAOPOAHbIX COeAUHEHNI).

[MpUMeHeHMEe BaXKHEMLLIMX HEMETAINIOB N UX COEMHEHWIA.
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MeTtannibl.  lMonoxeHne wmeTanioB B [lepruoguyeckon CUCTEME  XMMUYECKMX
anemeHtoB A.M. MeHpeneeBa. OCOGEHHOCTIN CTPOEHUSA 3/1EKTPOHHBIX 060/104EK aTOMOB
metannoB. O6wwme  ¢m3nMyecknme  cBoucTBa  MeTanoB.  CnjiaBbl  MeTa//oB.
ANEKTPOXNUMUYECKNIA PAL, HANPSXKEHWIA METaIIOB.

XMMUYeCKre CBOMCTBA BXKHELINX MeTa/INIOB (HATPWIA, KaniA, KasbLyid, MarHum,
ATIOMUHWIA, UMHK, XPOM, Xene30, Mefb) U UX COeUHEHWIA.

O6Lwme crocobbl nonyyveHns mMeTanioB. MeTannyprus. Kopposuss MeTanios.
Cnocobbl 3aWuUTbl 0T KOPPo3un. MprMeHeHe MET/IIOB B ObITY U TEXHUKE.

SKCcnepuMeHTasIbHbIe METOAbI U3YUeHMs BELLLIECTB U UX MPeBpaLLeHNiA

N3yueHne Konnekumm «MeTannbl 1 CMaBbl», 06pas3LOB HEMETAN/IOB, PELLIEHMe
9KCMEPUMEHTA/IbHbIX  33fa4y, Hab/ofeHWe U OMNWUCaHWe EMOHCTPALMOHHBIX U
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aNFOMUHUS C PacTBOPaMM KUCNOT
M LLENoYeit, KaueCTBEHHbIE PeakLMI Ha KaT1OHbI METa/I/0B).

PacyéTHble 3aaa4uu

Pacuétbl Maccbl BewlectBa WM 00bEMA rasoB MO WM3BECTHOMY KO/IMYECTBY
BELLeCTBa, Macce Wanm 06bEMy OLHOr0 M3 y4acTBYHOLMX B PeakuUn BELLECTB, pacyéThbl
Maccbl (06bEMa, KOMMYecTBa BELLECTBA) MPOLYKTOB Peakuuu, eciv OA4HO U3 BeLLeCTB
NMEET NpuUMecHu.

XUMUA U XKNU3Hb

Ponb Xummm B 06GECMEYEHUN 3KOMOMMYECKOW, 3HEPreTUYeCKOn U MNULLEBOWA
6e30nacHOCTW, PasBUTUM MeaULMHbL. TTOHATME O Hay4YHbIX MeTOJax NO3HaHWA BELLECTB
N XUMNYECKNX PeakLni.

MpeactaBneHns 06 06WMX Hay4YHbIX MPUHUMMNAX MPOMbILIEHHOIO MNOMYYeHNUs
BaXXHEMLLUNX BELLIECTB.

UenoBeK B MMpe BELLECTB M MaTEPUa/IOB: BaXXHEWLLNE CTPOUTE/bHbIE MaTepuabl,
KOHCTPYKUMOHHbIE ~ MaTepuanbl, KpacKW, CTEeK/N0, Kepamuka,  MaTepuasbl Ans
3NEKTPOHMKN, HAHOMaTEPWa/lbl, OPraHNYecKre 1 MUHepPasibHble YA00peHus.

XumMmns 1M 3[0pOBbE YeNOBeKa: MpaBuia MUCMOMNb30BaHUA  NeKapCTBEHHbIX
npenapaToB, npasuia 6e30MacHOro MCMo/b30BaHWUA MpenapaToB ObITOBOM XUMUM
B MOBCEAHEBHOMN XXM3HM.

MexXnpeaMeTHbIe CBS3M

Peanm3auus MeXnpeaMeTHbIX CBA3eA MPU M3yUYeHUM O6LLEIA N HeopraHUYecKoli
XMMmKn B 11 Knacce OCYLUECTBNSIETCA Yepe3 MCMO/b30BaHNe KaK OO6LLUMX eCTeCTBEHHO-
Hay4YHbIX MOHSATWIA, TaK W MOHATUIA, SBNSAIOLWMUXCS CUCTEMHBIMW ANS  OTAE/bHbIX
NpeAMETOB eCTECTBEHHO-HAYYHOTrO LKA,

O6LLMe eCTeCTBEHHO-HAYUHble MOHATUSA: Hay4yHbIi (haKT, rUrnoTesa, 3aKOH, Teopus,
aHanM3, CUHTE3, Knaccudmkauus, MepuoanyHOCTb, HaGMOAEHNE, 3KCMEPUMEHT,
MOAENMPOBaHWe, N3MePEHME, SIBNEHNE.

du3nKa: MaTepusi, 3Heprus, Macca, aToM, 3NMEKTPOH, NPOTOH, HEWTPOH, MOH, U30TON,
PaMOaKTUBHOCTb, MOJIEKYNa, 3HEPreTUYecKnini YpoBeHb, BELLECTBO, Teno, 0ObLEM,
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depepanbHaa paboyas nporpamma | Xmmums. 10-11 knaccol (6a30Bblil YpOBEHb)

arperaTHoOe COCTOSIHME BELLECTBA, (PU3NYECKME BEIUUMHBI U eAUHULbI UX U3MEPEHWS,
CKOPOCTb.

Bronorvs: KneTka, opraHvsm, aKocucTema, 6umoctepa, Makpo- U MUKPO3NEMEHTHI,
BUTaMVHbI, 06MEH BELLECTB B OPraHu3me.

[eorpacns: MuHepanbl, FOPHbIE MOPOAbI, MOME3HbIE WCKOMAeMble, TOM/MBO,
pecypcbl.

TexHONOrns: XMMUYECKas MPOMbILLJIEHHOCTb, METayprus, MNPOU3BOACTBO
CTPOUTENbHLIX ~ MaTepuaiioB,  CeNbCKOXO3AMCTBEHHOE  MPOM3BOACTBO,  MULLEBAs
MPOMBbILLISIEHHOCTb, (hapmMaLIeBTNYECKaS MPOMbILLNEHHOCTb, MPOV3BOACTBO
KOCMETMYECKMX  MPenapaToB,  MPOM3BOACTBO  KOHCTPYKLUMOHHBIX — MaTepuasios,
3NEKTPOHHAs MPOMbILLISIEHHOCTb, HAHOTEXHOMOMUN,



depepanbHaa paboyas nporpamma | Xmmums. 10-11 knaccol (6a30Bblil YpOBEHb)

NNAHNPYEMBIE PE3YJIbTATblI OCBOEHNA NMPOTIMPAMMDbI IO XMW
HA ¥YPOBHE CPEAHEIO OBLLEI O OBPA3SOBAHWA

NIMYHOCTHbBIE PE3YJIbTATbI

&I OC COOQO ycTaHaBNMBaeT TpeboBaHMA K pe3ynibTaTaM 0CBOEHUS 00y4atoLmmMmncs
nporpamm cpegHero oobulero o6pa3oBaHMs  (JIMYHOCTHBLIM, MeTanpegMeTHbIM 1
npegMeTHbIM).  Hay4yHO-MeTOAMYECKOM OCHOBOM A/  pa3paboTKu  NiaHUpyemblX
pe3y/ibTaToB OCBOEHWS MPorpamm cpefHero o6LLero obpa3oBaHus ABMSETCA CUCTEMHO -
[eATeNbHOCTHbIA NOAXOA,

B COOTBETCTBMM C CUCTEMHO-LEATENIbHOCTHBIM  MOAXOLOM B CTPYKType
NNYHOCTHbIX Pe3yNbTaTOB OCBOEHMS MpeaMeTa «XUMKs» Ha YPOBHE CPeAHero o6LIero
06pazoBaHnA BbleNeHbI CriefytoLe COCTaBNAoLLME:

OCO3HaHMe O00y4valoWUMNCA  POCCUMICKOW  TPaX4AHCKOM  WAEHTUYHOCTN -
FOTOBHOCTM K CAMOPa3BUTKIO, CAMOCTOATE/IbHOCTM M CaMOONpPeAeNeHuIo;

Ha/IM4Yne MOTMBALMN K 0BYYEHNIO;

LieNleHanpaBneHHoe pa3BUTME BHYTPEHHUX YOeXAeHWA JIMYHOCTU Ha OCHOBE
K/TIOYEBbIX LleHHOCTEN M UCTOPUYECKUX TPaAMLUMiA 6a30BOM HAYKN XUMUN;

FOTOBHOCTb W CMOCOOHOCTb  0OyuYaloWMXC PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTM LLEHHOCTHO-CMbIC/IOBbIMW YCTaHOBKaMW, MPUCYLLUMU LLeIOCTHOM CUCTeMe
XUMUYECKOr0o 06pa3oBaHus;

Ha/IM4Yne NPaBOCO3HAHWNA 3KOOMMYECKOW KYNbTYpPbl U CMOCOOHOCTU CTaBUTb Lienn
N CTPOUTb XXMU3HEHHbIE MNJIaHbI.

JINYHOCTHbIEe pe3ynbTaTbl OCBOEHUS MpeaMeTa «XUMUS» AOCTUratOTCA B eAVHCTBE
y4yebHON M BOCNUTATE/IbHOW [eATeIbHOCTU B COOTBETCTBUM C TYMaHUCTUYECKUMW,
COLMOKY/IbTYPHBLIMW, AYXOBHO-HPaBCTBEHHLIMU LIEHHOCTAMU U MaeanaMm POCCUINCKOro
rpaXxAaHCKoro o6LecTsa, NPUHATLIMK B 00OLLECTBE HOpPMamy 1 npasuiaMn NnoBeaeHNs,
CMOCO6CTBYHOLLMMM MpoLeccaM  CaMOrMOo3HaHWs, CamopasBUTUS M HPaBCTBEHHOrO
CTaHOB/IEHWNSA IMYHOCTU 0BYYatoLLMXCA.

JINYHOCTHble ~ pe3y/nbTaTbl  OCBOEHWA  MnpeameTa  «XUMUS»  OTpaXKaroT
COPMMPOBAHHOCTb ~ OMbITa  MO3HABATE/lbHOM M MPaKTUYECKON  [eATeNlbHOCTM
06yyatoLLMXCs NO peasm3aunmn NPUHATLIX B 00LLECTBE LIEHHOCTEN, B TOM YIC/e B YacTK:

1) rpaxaaHCKOro BOCNUTaHUS:

0CO3HaHMSI 00YYatoLMMNCA CBOMX KOHCTUTYLIMOHHBLIX MpaB M 06s3aHHOCTEN,
YBaXXEHWSA K 3aKOHY 1 MPaBOMopPsaKY;

NpeACTaBNEHMA O COLMAbHBIX HOPMax 1 NpaBunax MeX/IMYHOCTHbIX OTHOLLEHWI
B KON/EKTMBE;

FOTOBHOCTM K COBMECTHOV TBOPYECKON [eATeNbHOCTU MPU CO3AaHMM YYeOHbIX
MPOEKTOB, PELUeHNN Y4YebHbIX W MO3HaBaTe/bHbIX 3afay, BbIMOMHEHUN XUMUYECKUX
3KCMEPUMEHTOB;
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depepanbHaa paboyas nporpamma | Xmmums. 10-11 knaccol (6a30Bblil YpOBEHb)

CNOCOOGHOCTM NOHMMATb U NMPUHNMaTb MOTUBbI, HAMEPEHNA, NTOTUKY N apPryMEHTbI
APYTUX NP aHa/IN3E Pa3/InyHbIX BU0B yL|e6H0|7| [eATENIbHOCTN,

2) NaTPMOTNYECKOr0 BOCMUTAHUS:

LEHHOCTHOrO  OTHOLUEHMSI K  MCTOPMYECKOMY W HayyHOMY  Hacneamio
OTEYECTBEHHOWN XUMUN;

YBaXEHMS K Mpoueccy TBOpYecTBa B 06/MacT TeopuM U NPaKTUYECKOro
MPUMEHEHNS XUMUW, OCO3HAHUA TOrO, YTO [OCTMXKEHMS HayKU ecTb pe3ynbTaT
ONTENbHBIX HAGMHOAEHWUIA, KPONOTNMBbLIX 3KCNEPUMEHTANIbHbIX MOUCKOB, MOCTOSIHHOIO
TPpyZa YUEHbIX 1 NPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYeHUM W MOCNEAYHOLLIEM aHann3e
VH(OPMALIMKN O NePeAOoBbIX AOCTUKEHMAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaBCTBEHHOI0 BOCMMTAHMSA:

HPaBCTBEHHOrO CO3HAHMS, 3TUYECKOr0 NOBEEHUS;

CMOCOBHOCTM OLeHMBATb CUTyaUuK, CBS3aHHble C XUMWUYECKUMMW SBNEHUSMU,U
MPUHUMATb 0CO3HAHHbIE PELLIEHUS, OPUEHTUPYSACh HA MOPaibHO-HPABCTBEHHbIE HOPMbIU
LleHHOCTW;

FOTOBHOCTM OL|EHMBaTb CBOE NMOBeJEHMNE M MOCTYMKW CBOMX TOBApWLLE/ C NO3uLWIA
HPABCTBEHHbIX 1 MPaBOBbIX HOPM 1 0CO3HAHMWE NMOCNEACTBUIA 3TUX NOCTYMKOB;

4) hopMnpoBaHUS Ky/bTypbl 340POBbS:

MOHMMaHWS LLleHHOCTe 340p0oBOro 1 6e3onacHoro obpasa XM3HM, HE06X0AUMOCTK
OTBETCTBEHHOrO OTHOLUEHUSI K COOCTBEHHOMY (DM3UYECKOMY W MCUXUYECKOMY
3[0POBbIO;

cobnofeHnss npasun  6e3onacHoOro  obpalleHWss ¢ BellecTBamMu B ObITy,
MOBCEAHEBHOM XM3HW W B TPYA0BON AESATENbHOCTY;

MOHMMaHUA LEeHHOCTM MpaBu UHANBNAYaNbHOrO U KONNEKTUBHOINO 6e30MacHoro
NOBeEHNs B CUTYyaUMX, YrPOXatoLWMX 300P0BbIO U XXN3HW NOAEN;

OCO3HaHMS1 MOCNEACTBAA W HENPUSTUS BPEeAHbIX MpPUBbIYeK (YNoTpebneHus
aNKorons, HapKOTMKOB, KYPeHWs);

5) TpyAaoBOro BOCNUTaHUA:

KOMMYHWKaTUBHOW KOMMETEHTHOCTYU B y4eOHO-UCCeA0BaTe/IbCKON AeATENIbHOCTH,
0O6LLIECTBEHHO MO/IE3HON, TBOPYECKON M APYrMX BUAaxX AesTeNlbHOCTH;

YCTaHOBKWM Ha aKTMBHOE Yy4acTue B PELLUeHUN MPaKTUYECKUX 3aday COoLmanbHOM
Hanpae/ieHHOCTM (B paMKax CBOEro Ksacca, LUKO/bl);

MHTEpeca K MpPakTUYeCKOMY  WM3YYeHUIO  MPOMEeccuin  pasfIMYHOro  poja,
B TOM 4YMC/Ie Ha OCHOBE NPUMEHEHUS MPEAMETHbIX 3HAHWUIA N0 XUMUW;

YBaXXEHUSA K TpyAy, NHOAAM Tpya W pe3y/nbTatam TPYA0BON AeATe/IbHOCTH,;

FOTOBHOCTM K OCO3HAHHOMY BblOOPY WHAMBUAYaNNbHOW TPaeKToOpun 06pa3oBaHus,
Oyaoyulein npodeccumn M peanmsaumMm COOCTBEHHBIX >XM3HEHHbLIX M/IAHOB C YYETOM
NMYHOCTHBLIX WHTEPECOB, CMOCOOHOCTEN K XWMUMK, WHTEPECOB W MOTPeGHOCTeN
00LLIECTBA;
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depepanbHaa paboyas nporpamma | Xmmums. 10-11 knaccol (6a30Bblil YpOBEHb)

6) 3KO/I0rM4YecKoro BOCNUTaHWS:

9KOJIOTUYECKN  LieN1eco0bpa3Horo  OTHOLLEHWA K MPUpPoAe, Kak WUCTOYHUKY
CYLLLeCTBOBaHUA XN3HU Ha 3eM/ie;

MOHMMaHUA  rno6asibHOr0  XapakTepa 3KOMIOTMYECKMX NpobneM,  BAUAHUSA
39KOHOMUYECKNX MPOLLECCOB Ha COCTOSHME MPUPOAHOIN N COLMabHON Cpefbl;

0CO3HaHMSA HeobXO4UMOCTW WCMONb30BaHWUA LAOCTUKEHUA XUMUW ONS PeLleHns
BOMPOCOB PaLoHa/IbHOro NPYPOAOMNO0sb30BaHuS;

aKTVBHOIO HENpuATUA AeCTBUA, NPUHOCALMX Bpen OKpY>XKatoLle NpupoaHOi
cpefle, YMEHMs MPOrHO3MpoBaTb HeGNaronpuATHbIE 3KOMOMMYECKUe MOCeACTBUIS
npeanpvHMMaeMblX AeACTBUIA 1 NpPefoTBpawaTb UXx;

Ha/IMYMA  Pa3BUTOrO 3KOMOTMYECKOrO MbILLMIEHNS, 3KOIOTMYECKON KY/NbTypbl,
onbiTa [AeATeIbHOCTU 3KOMOrMYeCcKOW Hamnpas/ieHHOCTU, YMEHWUS PYKOBOLCTBOBATLCH
MKW B MO3HaBaTe/IbHOW, KOMMYHWKATMBHOW M COLMaNbHON MPaKTUKe, CnocoOHOCTU U
YMeHMWS aKTUBHO NPOTMBOCTOATb NALONOMNN XemMogoouu;

7) LEHHOCTM Hay4HOr 0 No3HaHWS:

ChOPMMPOBAHHOCTY MMPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pa3BUTUA HaYKM M 06LLECTBEHHOW NMPaKTUKW;

MOHMMaHWS CNeLUUPUKA XUMUA KaK HayKu, 0CO3HaHUA e€ ponn B JOPMUPOBaHNN
paLMOHa/IbHOTO  Hay4YHOr0 MbIW/IEHNS, CO3A4aHMM  LeNIOCTHOr0  MpefcTaBieHuns
06 OKpYXXatoLLeM MUPE Kak O eavHCTBE MPUPOAbl U YenoBeKa, B MO3HaHWM NPUPOAHBIX
3aKOHOMEPHOCTEN 1 peLLeHnn NPobieM COXpaHeHUS NPUPOAHONO PaBHOBECHUS;

yOeXXAEHHOCTI B 0CO60I 3HAYMMOCTU XUMUW A1 COBPEMEHHOW LMBUM3aLMN: B eé
FYMaHUCTUYECKON HanpaB/eHHOCTM W BaXHOM ponM B CO34aHWM  HOBOW  6asbl
MaTepuanbHOM KyNbTypbl, PelleHnn rnobanbHbIX Npo6/eM YCTOWYMBOrO pPasBUTUA
4e/I0BEeYEeCTBa - CbIPbEBOW, SHEPrETUYECKOM, NULLLEBOIN N 3KOMOrMYeCKo 6e30MacHOCTMH,
B pasBUTUM MeAMLMHbI, 0GECrneyeHnn YCNOBMIN YCMELWHOro Tpyfda M 3KONOrMyecKu
KOMMOPTHOM YXXM3HM KaXKAO0ro YsieHa 06LLecTBa;

€CTECTBEHHO-HAYUYHOI FPamMOTHOCTW: MOHUMAHUA CYLLHOCTM METOAOB MO3HaHUS,
MCNOMb3YEMbIX B €CTECTBEHHbIX HaykaX, CMOCOGHOCTM WCNO/b30BaTh MONyYaemble
3HaHWS ANS aHanmM3a U 00bACHEHUS SBMEHUIA OKPYXKAOLLEro Mupa v NPOMCXOAALLNXB
HEM W3MEHEHWI, yMeHMsi [denaTb OOOCHOBaHHbIE 3aKNHOYEHWS Ha OCHOBE HayuHbIX
(haKTOB M UMEIOLLMXCA AaHHbIX C LML NONYyYeHNS [JOCTOBEPHbIX BbIBOMOB;

CMOCOBHOCTM CaMOCTOSATE/IbHO UCMO/b30BaTb XMMMUYECKUE 3HAHUA A/1si PeLleHuns
NPo61eM B peasibHbIX XXMU3HEHHBIX CUTYaLMSIX;

MHTepeca K MNO3HaHMI0 1 NCCNeA0BaTeIbCKON AeATeNlbHOCTHY;

FOTOBHOCTW M CMOCOBHOCTM K HENpepbIBHOMY 06pa30BaHMIO M CamMo06pa30BaHuIo,
K aKTUBHOMY MO/yYEHUIO HOBbIX 3HAHWIA MO XMMWUU B COOTBETCTBUWN C XKM3HEHHbLIMY
NOTPEOHOCTAMU;

MHTepeca K OCOGEHHOCTAM Tpyfa B pasIMyHbIX cdepax MpPogeccMoHabHOM
OEATENbHOCTW.
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METAMNPEOAMETHDbIE PE3YJIbTATbI

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS Y4EOHOro npeamMeTa « XUMUsS» Ha YPOBHe
cpeaHero o6Lero obpa3oBaHNs BK/IOYAtOT:

3HauMMble Ans (hopMmnpoBaHMS MVPOBO33PEHNS 0byyaroLmMXCs
MeXACUMNINHAPHbIE  (MeXNpeaMeTHble) O06LLeHay4YHble MOHATUSA, OTpaKaroLme
LIeNIOCTHOCTb HAYYHOW KapTWHbI MMpa U CneynguKy METOL0B NMO3HAHWSA, UCNOb3YeMbIX
B €CTECTBEHHbIX HayKaxX (MaTepusi, BELLECTBO, 3Heprus, siBfieHWe, MpoLecc, CUCTEMa,
Hay4HbI (PaKT, MPUHLUMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws, UCCnefoBaHue,
HabnaeHne, U3MepPeHNe, IKCMEPUMEHT 1 ApYrue);

YHVBepCa/ibHble  y4yebHble [eiCTBUA  (MO3HaBaTe/lbHble, KOMMYHMWKATUBHbIE,
perynaTuBHble), obecneynsatowe opmmpoBaHne (YHKUUOHaIbHON rPamMOTHOCTU U
COLManbHOM KOMMETEHLMM 00YyYarOLLMXCS;

CMOCOGHOCTb 00YYaKLMXCA WCMO/b30BaTb OCBOEHHbIE MEXANCUMMINHAPHBIE,
MUPOBO33PEeHYECKMe 3HaHNA U YHUBEPCaSIbHbIE YYeOHble [eiCTBMSA B NO3HABATE/IbHOW U
coumanbHOM NpakTUKe.

MeTanpe4MeTHble pe3y/ibTaTbl OTPAXKatoT 0B/afeHNe YHUBEPCA/IbHbIMU YHEOHbIMY
Mo3HaBaTe/IbHbIMW, KOMMYHUKaTUBHBIMU U PETYNIATUBHBIMU AENCTBUSMU.

[Mo3HaBaTe/IbHble YHUBEPCa/IbHblE YYebHble OeNCTBUA
Ba3oBble lornyecKune AencTBums:

CamMoCTOATENbHO (hOPMY/IMPOBATb M aKTyasm3vpoBaTb MPo6siemMy, BCECTOPOHHe eé
paccmaTtpuvBaTh;

onpefenaTb Lenn AesATeNlbHOCTW, 3aaaBasi napaMeTpbl U KPUTEPUM UX LOCTUXKEHNS,
COOTHOCUTb pe3y/bTaTbl AeATeNIbHOCTI C MOCTaB/IEHHbLIMU LIENAMU;

MCMO/b30BaTh MPU OCBOEHMMN 3HAHWIA NPUEMbI NTOMMYECKOr0 MbILL/IEHNS - BbIAENATb
XapaKTepHble MPU3HaKKM MOHATUMA M YyCTaHaBNMBaTb WX B3aMMOCBS3b, WCMO/b30BaThb
COOTBETCTBYHOLLME MOHATUA A1 0OBACHEHNSA OTAE/bHbIX (HaKTOB U ABMEHWIA;

BbIOMpPaTb OCHOBAHWA U KPUTEPUKN ANA KnacCUhMKaluMy BELLECTB U XMMUYECKNX
peakuui;

yCTaHaB/IMBaTb NPUUYNHHO-C/IEACTBEHHbIE CBA3N MeXAY W3y4vaeMbIMU SBNEHUAMM;

CTPOUTbL NOrNYECKMe paccy>aeHns (MHOYKTUBHbIE, AeAYKTUBHbIE, NO aHanorum),
BbIABNSATb  3aKOHOMEPHOCTM W MNPOTUBOPEYMS B  pacCMaTpuMBaeMbIX ABMEHMSIX,
(hopMy/IMPOBaTh BbIBO/bI W 3aK/HOYEHUS;

MPUMEHATb B MPOLECCE MO3HAaHWA, WCMOMb3yeMble B XUMUW CUMBOJINYECKME
(3HaKoBble) Mofenn, Npeobpas3oBbIBaTb MOAE/bHbIE NPEACTABNIEHNS - XUMUYECKUIA 3HAK
(CMMBO/T) 3MEMEHTA, XMMMUYeCcKas (DopMyna, YpaBHEHME XUMWYECKON peakuun - npu
peLeHnn y4ebHbIX NO3HaBaTe/lbHbIX W MPaKTUYECKMX 3afay, MPUMEHATb Ha3BaHHbIe
MOAE/NbHbIE NPEeACTaB/IEHUA O/ BbISABMEHMS XapaKTEPHbIX MNPU3HAKOB WK3Yy4YaeMblX
BELLLECTB N XMMUYECKUX PeakLniA.
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Ba3oBble nccnefoBaTe/IbCKUE AeNCTBUS:
BNafeTb OCHOBaMMW METOA0B Hay4YHOr0 NO3HaHMS BELLECTB U XUMNYECKUX PeaKLIniA;
(hopMynMpoBaTb LIENN 1 3aaum UCCNefoBaHns, UCNONb30BaTh NOCTAB/IEHHbIE U
CaMOCTOATENbHO CHOPMYNNPOBaHHbIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBbI 15 (POPMMPOBAHNA TUMNOTE3bl MO MPOBEPKE MPaBUILHOCTU BbICKA3bIBAEMbIX
CYXKAEHWIA;

BNafleTb HaBblKaMy CAMOCTOATE/IbHOMO MIaHMPOBaHUA U NPOBEAEHUS YYEHNYECKUX
3KCMEPUMEHTOB, COBEPLLEHCTBOBaTb YMeEHWS HabnogaTb 3a XO0AOM  MpoLiecca,
CaMOCTOATENbHO MNPOrHO3MPOBaTb €ro pesynbTaTr, (OPMYyNMpoBaTb OOOOLLEHNS W
BbIBOAbl OTHOCUTENbHO AOCTOBEPHOCTM Pe3yNbTaTOB WCCMef0BaHWsl, COCTaBMsTb
000CHOBaHHbIV OTYET 0 NPOAeNiaHHOW paboTe;

NpUoGpeTaTh ONbIT YYEHNYECKOW UCCNeA0BaTENIbCKON N MPOEKTHOM AeATENbHOCTH,
NPOSIBNATL CMOCOBGHOCTb M FOTOBHOCTb K CAMOCTOSATENNbHOMY NMOWUCKY METO/O0B PeLLEHUS
NpaKTUYeCKMX 3adad, MPUMEHEHWNIO Pa3/IMYHbIX METOA0B MO3HAHUS.

PaboTa ¢ nHgopmaLmen:

OPVEHTMPOBATLCS B Pas/IMYHbIX UCTOYHMKAX MH(opMaumm (Hay4dHo-nonynspHas
NUTEpaTypa XMMUYECKOro COAepXXaHWus, CrpaBoYHble NOCOOWS, pecypcbl VIHTEpHeTa),
aHa/IM3MpoBaTb UHHOPMALMIO Pa3INYHbLIX BULOB M (HOPM NPeLCTaBNeHUS, KPUTUYECKU
OLeHMBaTb €€ JOCTOBEPHOCTb W HEMPOTMBOPEYMBOCTD;

(hopMynMpoBaTb 3anpochkl ¥ NPUMEHSTb Pas3IMyHble METOAbLI NPX NOUCKe U 0TOope
MH(opMaLmn, HeOOX0AMMON ANS BbIMNO/IHEHMS yUeOHbIX 3a4a4 OnpeaeiEHHOro TUNg;

npuobpetatb  OMNbIT  WCMO/Lb30BaHWUA  MH(OPMALMIOHHO-KOMMYHUKATUBHBIX
TEXHOMOMNI 1 Pa3INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSTENbHO BblGUPaTh ONTUMaNbHYHO (JOpMY NpeAcTaBieHns WHGopMaLn
(cxembl, rpaduikuK, guarpaMmbl, TabiuLbl, PUCYHKN 1 ApYrue);

MCMOMb30BaTb HAYUHbIA A3bIK B KayecTBe CPeAcTsa Mpu paboTe € XUMUYECKOW
MH(opMaLMenn: NPUMeHATb MeXnpeaMeTHble (Pr3MYECKMe N MaTeMaTUYECKME) 3HAKN U
CUMBO/IbI, POPMY/Ibl, a66pPeBMaTYpbl, HOMEHKNATYPY;

MCMONb30BaTb M Mpeobpa3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME  CpefcTBa
HarnsgHocCTM.

KOMMYHMKaTUBHbIE YHUBEPCA/IbHbIE YUYEOHbIE AENCTBUS:

3a/]aBaTh BOMPOCHI MO CYLLECTBY OOGCYXXAAeMOii TeMbl B XOAe Auanora wu/vnu
[MNCKYCCUW, BbICKa3blBaTb MAeW, (hOPMY/nMpPOBaTb CBOW MPEASIOKEHUS OTHOCUTENbHO
BbIMO/IHEHUS NPESIOXKEHHON 3a4auK;

BbICTYNaTb C Mpe3eHTaUueld pe3ynbTaToB MO3HaBaTeNbHON  AeATeNbHOCTY,
MOMYYEHHbIX CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHMKAMMU NPU BbIMOAHEHUN
XMMUYECKOr0 9KCMEepPUMEHTa, MNpPaKTUUYeckoli paboTbl MO WCCNEeA0BaHWIO CBOICTB
M3yuyaeMblX BELLECTB, peasm3auum yuyebHOro rnpoekta U opMynnpoBaTb BbIBOAb! MO
pe3ynbTaTaM MpPOBeAEHHbLIX WCCNeAOBaHUA MyTEM COrNacoBaHWs NoO3vUUiA B XoAe
06CYXKAEHUS 1 06MEHA MHEHUSIMMN.
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PerynatuBHble YHUBepCasibHble yYeOHble AeNCTBUS

CaMOCTOAATENIbHO ~ M/1aHMPOBaTb WM OCYLLECTB/ATL  CBOKHO  MO3HaBaTe/bHYHO
[eATe/IbHOCTb, Onpeaenss e€ Uuennm W 3afadn, KOHTPO/MpoBaTb M MO Mepe
HeoOX0AMMOCTM KOPPEKTUPOBATL Mpefnaraemblil afirOpUTM AeNCTBUMA NPU BbINMOHEHUN
y4ebHbIX M 1CCefoBaTeNlbCKUX 3a4ay, BbloupaTb Hanbonee a)(PeKTUBHLINA CNOCO6 MX
PELLEHNS C YYETOM MOMYYEHNS HOBbIX 3HAHWUIA O BELLLECTBAX M XUMUYECKMX pPeakLUsiX;

OCYLLECTB/IATb CAMOKOHTPO/Ib CBOE [eATeNbHOCTM Ha OCHOBE CamMOaHaM3a U
CaMOOLLEHKM.

NMPEOAMETHDBIE PE3YJIBTATDI
10 KJTACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMSI Kypca «OpraHuMyeckas XUMUs» OTPaKatoT:

ChOpMUPOBAHHOCTbL NPEACTaBNEHUA O XMMNYECKON COCTaBNAIOLLEN eCTECTBEHHO-
Hay4HOI KapTWUHbI MMPa, PON XMMUKX B MO3HAHWK SIBNIEHWIA NMPUPO/bI, B OPMUPOBaHNN
MbILL/IEHUS U KYNbTYPbl IMYHOCTK, €& (DYHKLMOHAIbHON rpaMOTHOCTM, HeOO6X0AMMOW
ONA PeLleHnst MPaKTUYeCKMX 3afday W 3KOJI0rMYEeCKM 060CHOBAHHOIO OTHOLUEHUAK
CBOEMY 340POBbLIO M NMPUPOLHON Cpese;

B/lafieHe CUCTEMON XUMNYECKMX 3HAHWIA, KOTOPas BK/IKOYAET: OCHOBOMO/aratoLLme
MOHATUA (XMMWYECKMIA 3/1IEMEHT, aToM, 3/1eKTPOHHAsA 000/104Ka aTtoma, MOJIEKYNa,
BA/IEHTHOCTb, 3/M1IEKTPOOTPULIATENILHOCTb, XMMWYECKast CBSA3b, CTPYKTYypHas gopmyna
(pa3BépHYTas 1 COKpaLLEHHas), MOJb, MONAPHasA Macca, MONAPHbIA 00BEM, YrepoaHbIiA
CKeneT, hyHKLUMOHa/IbHasA rpynna, pagukan, N3oMepus, N30Mepbl, rOMOIOrMYECKNIA paf,
rOMOJIOrv, YrneBOAOPOAbl, KWCNOPOA4 W a30TcofepKalime COeAVHEHWs, MOHOMEP,
NoNMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/SIPHbIE COEANHEHMST); TEOPUN U 3aKOHbI
(Teopus CTPOEHUSI opraHMYeckmnx BelecTs A.M. bByTnepoBa, 3aKOH COXpPaHeHUs1 Macchbl
BELLLECTB); 3aKOHOMEPHOCTU, CUMBO/IMYECKNIA A3bIK XUMUUN; MUPOBO33PEHYECKME 3HAHUS,
nexauime B OCHOBE MOHUMaHUA NMPUYUHHOCTU M CUCTEMHOCTM XMMMUYECKUX SIBMIEHUN,
(paKTONOrMyeckne CBefeHNs O CBOWCTBAX, COCTaBe, MOJyYeHUM W 6Ge30MacHOM
MCMOMb30BaHUM  BAXKHEWLUMX OpraHM4yeckux BELIECTB B OblITy U MNPaKTUYECKOM
[eATeIbHOCTMN Ye/0BeKa;

C(hOPMMPOBAHHOCTb  YMEHWI  BbISIBNATL  XapaKTEPHble  MPU3HAKM  MOHSATUIA,
yCTaHaB/MBaTb WX B3aMMOCBSA3b, WCMO/b30BaTb COOTBETCTBYHOLUME MOHATUSA MU
OMMcaHUM CocTaBa, CTPOEHMS M NPEBPALLEHMIA OPraHNYECKUX COeAUHEHNIA;

ChOPMUPOBAHHOCTb ~ YMEHWUA  UCMOMb30BaTb  XMMUYECKYH)  CUMBOJIUKY /1S
COCTaB/IEHUA MOJIEKYNAPHbIX U CTPYKTYPHbIX (PasBEPHYTOM, COKpaLLEHHOWM) dopmyn
OpraHMyecKuX BELLECTB U YpPaBHEHWA XMMMUYECKUX peakuuid, U3rotaBnmeatb MOAENN
MO/IEKY/l  OpraHMYeCKMX BeWeCcTB ANd  WIOCTPaUMM  UX  XMMUYECKOro U
NPOCTPAHCTBEHHOI 0 CTPOEHUS;

C(hOPMMPOBAHHOCTb  YMEHWIA  yCTaHaBNMBaTb  MPUHAA/IEXHOCTb  U3YYEHHbIX
OpraHn4YecKnX BeLLECTB MO MX COCTaBY M CTPOEHWIO K OrnpefenéHHOMY Kriaccy/rpynne
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cCoefivHeHWA  (YrneBOJOPOAbl,  KUC/IOPOL W a30TCOAepXKaliMe  COeAMHEHWS,
BbICOKOMO/IEKY/ISIPHbIE  COEAMHEHWS), AaBaTb MM Has3BaHWA MO CUCTEMATUYECKOM
HomeHknatype (LLUPAC), a Takke NpuBOAWTb TpMBMaSbHble Ha3BaHMSI OTAEMbHbIX
OpraHUYecKmX BeLLEeCTB (3TUEH, NPOMWIIEH, aueTWUeH, STUNEHTIMKONb, FNLEPUH, (eHoN,
(hopmanbgerng, aueTtanbierng, MypaBbUHas KUCIOTA, YKCYCHas KWC/IOTa, O/IeMHOBaS
KW1CNoTa, CTeapnMHOBas K1CMOTa, MH0K03a, (PPYKTO3a, Kpaxmarl, Lenkono3a, rnuuH);

ChOPMUPOBAHHOCTb YMEHWSA ONPEeAENsTb BUAbI XUMUYECKOW CBS3U B OPraHUYeCcKmX
coefiMHeHMsX (OAMHapHbIE U KPaTHbIE);

CPOPMUPOBAHHOCTL ~ YMEHUA  MPUMEHATb  MOMOXKEHUA  TEOPUM  CTPOEHWS
opraHuyeckmx BellecTB A.M. byTtnepoBa Ans 06bACHEHMS 3aBUCMMOCTW CBOICTB
BELLLECTB OT MX COCTaBa N CTPOEHWS; 3aKOH COXPaHEeHWs MaccChl BELLECTB;

ChOPMMPOBAHHOCTb YMEHUIA XapaKTepu3oBaTb COCTaB, CTPOEHWE, (PU3NYecKue U
XMMUYECKMEe CBOWCTBA TUMMWUYHbIX MPeACcTaBUTENel pas3IMUHbIX KNacCoB OpPraHMyecKmx
BewlecTB (MeTaH, 3TaH, 3TWIeH, NPONW/eH, aueTunieH, bytagneH-1,3, MeTUNOyTaaneH-
1,3, 6eH30/1, MeTaHOs, 3TaHO/, I3TWIEHT/IMKOMb, T/IMLEPUH, (eHOon, aueTanbaerng,
MypaBbWHast M YKCYCHas KWCMOTbl, FNOKO3a, Kpaxman, Lenntno3a, ammHOYKCYCHas
KICNOTa), WNNOCTPUPOBAaTb TEHETUYECKYHD CBSi3b  MeXAY HVWMMK  YypaBHEHUSAMU
COOTBETCTBYHOLLUMX XMMUYECKNX peakLWiA C UCMOMb30BaHNEM CTPYKTYPHbIX (POpMYT;

CPOPMMPOBAHHOCTL YMEHUSA XapaKTepn3oBaTb WCTOYHWKM  YT/1eBOAOPOLHOIO
Cbipbs (HE(Tb, MPUPOAHbLINA Ta3, Yrosb), Crocobbl MX nepepaboTKM M MpPaKTUYECKoe
NpYMeHeHNe NPOAYKTOB NepepadoTKu;

chopMMPOBAHHOCTb YMEHWIA NPOBOANTL BbIMUC/IEHNS MO XUMUYECKUM YPaBHEHNAM
(Maccbl, 06béma, KOMMYecTBa MCXOAHOIO BelleCcTBa WM MNPOAYKTa peakuuu Mo
M3BECTHbIM Macce, OOBEMY, KO/IMYECTBY OAHOMO W3 WCXOAHbIX BELLECTB UK
MPOAYKTOB peakuum);

CPOPMMPOBAHHOCTb YMEHWIN BNafeTb CMUCTEMOI 3HaHWIA 06 OCHOBHBLIX MeTofax
Hay4HOro MO3HaHMS, UCNONb3YEMbIX B XUMWUMN NPU U3YYEHUWN BELLLECTB U XMMUYECKMX
ABNEHNA (HabMoAeHNe, WU3MEPEHNe, 3KCMEPUMEHT, MOAENMPOBaHME), WCMOMNb30BaTb
CUCTEMHbIE XUMMUYECKME 3HAHUSA AN NPUHATUS PELLEHUIA B KOHKPETHBIX XXM3HEHHbIX
CUTYaLMAX, CBA3aHHbIX C BELLECTBAMU U UX MPUMEHEHVUEM;

ChopMMPOBAHHOCTb YMEHUI CO6MoAaTh MpaBuia MOMb30BaHUA  XUMUYECKOW
nocyaom 1 nabopaTopHbIM 060PYA0BaHNEM, a TaKXKE NpaBuia 0bpaLleHns C BeLLecTBaMu
B COOTBETCTBMM C MHCTPYKLMAMM MO BbINOMHEHMIO NaboPaTOPHbIX XMMUYECKMX OMbITOB,

COPMMPOBAHHOCTb ~ YMEHWIA  MMaHMPOBaTb M BbINOMHATL  XUMUYECKWNIA
3KCMEPUMEHT (MpeBpaLleHnst OpraHMYecKMX BeELLEeCTB MpPW HarpeBaHWK, MOyYeHune
3TWMEHA N M3Y4YeHMe ero CBOWMCTB, KayeCTBEHHble peakUMM OpraHUYecKmx BeLLECTB,
AeHaTypaunsa 6enkoB NpU HarpeBaHWKM, LBETHblE peakuun 6efikoB) B COOTBETCTBUMC
npaBuvnamy TeEXHWKN 6e30MacHOCTM Npn obpalleHnn C BelecTBaMmn M N1abopaTopHbIM
06opyoBaHNEM, MNPeACTaBNATb Pe3ynbTaTbl XMMWYECKOro 3KCrepumeHTa B hopme
3anncu ypaBHEHMIN COOTBETCTBYHOLLMX peakumid 1 (hopMynMpoBaTh BbIBOAbI Ha OCHOBE
3TUX Pe3y/bTaToB;
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ChOPMUPOBAHHOCTb ~ YMEHWUIA  KPUTWMYECKM  aHa/IM3MpPoBaTb  XUMMUYECKYHD
MH(OPMALIMIO, NOMYYaeMYHO M3 Pa3HbIX MCTOYHMKOB (CPeACTBa MacCOBOM MH(OpMAaLIMN,
NHTEPHET 1 Apyrux);

cthOpMUPOBAHHOCTb YMEHWI CO6MI0AATL NPaBKIa 3KOOTMYECKM LienecoobpasHoro
noBefieHNs B ObITy 1 TPYOBOV AEATENbHOCTMN B LIENSAX COXPAHEHMS CBOEr0 3[0P0BbSA U
OKpY>KatoLLleli MPUPOAHOIA Cpefdpbl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUS HA HKUBbIE
OpraHv3mbl onpefenéHHbIX OpraHNYecKMX BELLECTB, MOHUMAas cMbicn nokasatens MNAK,
MOSICHATb Ha MpuUMepax Cnocobbl YMEHbLUEHWS W NPeaoTBPaLUeHNs WX BPeAHOro
BO3/1e/iCTBISI HA OPraHN3M Ye/oBeKa,;

AN 00YyYalOLMXCA C  OrpaHWYeHHbIMM  BO3MOXHOCTSIMM  3[10POBbS:  YMeHMe
MPUMEHSATb 3HaHWS 06 OCHOBHbIX AOCTYMHbIX MeTOofaX MO3HaHWSI BELLECTB K
XUMUYECKUX SBNEHWIA;

ANS cnenbiX U CNaboBUASLLMX OOYYatOLLMXCA: YMEHWE UCMO/b30BaTh PenbetHo
TOUYEYHYIO CUCTeMY 0603HaueHUiA J1. Bpaiins ans 3anmucu XuMn4Yeckux opmyrn.

11 KJTACC

Mpe4MeTHble pe3ynibTaTbl OCBOEHUA Kypca «O6Las U HeopraHM4yeckas XMmms»
OTpaXaroT:

ChOpMMPOBAHHOCTb NPEACTAB/IEHNIA: O XMMUYECKOIN COCTaBAIOLLEA eCTECTBEHHO-
Hay4yHOW KapTUHbI MMpa, POAN  XUMWWA B MO3HAHWM  ABMIEHWA NPUPOAbI, B
(hOPMMPOBAHNUN MBbILLNEHNS N KYNIbTYPbl JIMUHOCTY, €€ PYHKLMOHAIbHOMIPaMOTHOCTH,
HeoOX0AMMOWN [ANA pelleHns MpPaKTUYecKMX 3aday WM 3KOOrMYeckKM 060CHOBAHHOMO
OTHOLLUEHMS K CBOEMY 3[10pOBbIO 1 MPUPOLHON Cpeae;

B/IaleHNE CUCTEMOW XMMUYECKMNX 3HAHWIA, KOTOpas BK/IKOUaEeT: OCHOBOMO/IararoLime
MNOHATUA (XMMWUYECKMIA 3NEMEHT, atoMm, u3oton, 8, p-, 6- 3NEeKTPOHHble OopbuTanu
aToOMOB, VOH, MOJIEKYa,  MOJb, MOJISIPHbIIA 06bEM, Ba/IEHTHOCTb,
3/M1eKTPOOTPULIATE/NIBHOCTb, CTEMeHb OKMUC/IEHUS, XUMW4Yeckas CBfA3b (KOBasileHTHas,
MNOHHasA, MeTaIMYeckKas, BOAOPOAHAA), KpUCTa/InYeckKas peLléTka, TUnbl XUMUYECKINX
peakunii, pacTBop, 3MEKTPONINTLI, HEINEKTPONUTLI, 3/IEKTPOIMTUYECKAs AMccoumaLms,
OKWUCNWTENlb, BOCCTAHOBMTENb, CKOPOCTb  XMMMWYECKON peakuun, XUMUYeCKoe
pPaBHOBECWE); TeopuM W  3aKOHbl  (Teopust  3NEKTPOSIMTUYECKOW  AMccoumaumm,
nepuvoanyecknii 3akoH [./. MeHpaeneeBa, 3aKOH COXpaHEHUS MacCbl BELLECTB, 3aKOH
COXPaHeHWs1 1 MPeBpaLLeHNs SHEPTrM MPU XMMUYECKMX Peakumax), 3aKOHOMEPHOCTH,
CUMBO/IMYECKAM  A3bIK  XUMWUW, MWPOBO33PEHYECKME 3HAHWA, fieXalime B OCHOBE
MOHWMAHUA MPUYMHHOCTU U CUCTEMHOCTU XUMUYECKUX SABNEHWUMN, (DaKTO/IOrnMyecKune
CBefleHNs 0 CBOWCTBax, COCTaBe, Mosly4yeHUn 1 6e30nacHOM MCMOb30BAHUN BXKHELLNX
HeopraHMyecKnX BeLeCTB B ObITy Y NPaKTUYECKON AeATeNIbHOCTM YeN0oBeKa,;

COPMMPOBAHHOCTb  YMEHWIA  BbISBMATb  XapaKTepHble MPU3HAKN  MOHATUNA,
yCTaHaB/MBaTb WX B3aMMOCBA3b, WCMO/b30BaTb COOTBETCTBYHOLLME MOHATUS MU
OMMcaHUn HeopraHMYeCcKnX BELLECTB U UX NMPeBPaLLeHWiA;
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CPOPMMPOBAHHOCTb ~ YMEHWIA  WUCMOMb30BaTb  XUMUYECKYHD)  CUMBOJIUKY AJ15
COCTaB/IeHNs (DOPMY/ BELLECTB U YPaBHEHMI XUMNYECKUX peakuuiA, CUCTEMATUYECKYHO
HoMeHKnatypy (LUPJIC) wn TpuBMaibHble Ha3BaHUSA OTAENbHbIX HeopraHWYyecKmnx
BeLLecTB (yrapHblii ras, yrnekucblii ras, ammuak, raliéHas n3BecTb, HeraléHas U3BecTb,
NUTLEBAA COAa, NUPUT N Apyrue);

CPOPMMPOBAHHOCTb YMEHWIA OMpefeNaTe BaIEHTHOCTb W CTEMeHb OKWUCIEeHWS
XUMUYECKNX 3/IEMEHTOB B COEAMHEHMUSX Pas3/IMYHOro COCTaBa, BUA XMMUYECKOW CBA3N
(KOBa/IeHTHas, MOHHasA, MeTaJ/IYeckasl, BOAOPOAHAsA) B  COEAMHEHWAX,  TUM
KPUCTa/I/INYECKON PELLETKN KOHKPETHOrO BelecTBa (aToMHasi, MOMEKY/IiPHas, UOHHas,
MeTa/ININYecKas), XxapakTep cpefbl B BOAHbIX PACTBOPaxX HEOPraHMYECKMX COeVUHEHWIA;

CPOPMMPOBAHHOCTb YMEHWUIA YCTaHaB/MBaTb MPUHAANEXKHOCTb HEOPraHUYecKmx
BELLECTB MO WX COCTaBy K OrnpefenéHHOMY Knaccy/rpynne coefuHeHWin (rmpocTble
BellecTBa - MeTa/l/lbl U HEMEeTa/bl, OKCUAbI, OCHOBaHWA, KWUCNOTbl, am{OTepHble
rMApPOKCUAbIl, COMN);

ChOPMMPOBAHHOCTb YMEHWUIA pacKpbiBaTb CMbIC/ Mepuoanyeckoro 3akoHa [.U.
MeHzeneesa M [eMOHCTPUPOBATL €ro CUCTEMATM3MPYIOLLYIO, OOBACHUTENbHYO U
MPOTrHOCTMYECKYHO (DYHKLMU;

CPOPMMPOBAHHOCTb YMEHWI XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOEHMe aToMOB
XUMUYECKNX 3NeMeHTOB 1-4 nepuofoB [1epnofAnMyecKoil CUCTEMbl  XMMMUYECKMX
anemeHTOoB A.V. MeHaeneeBa, UCNO/b3ys MOHATUSA «8-, p-, 6-3N1EKTPOHHbIE OPOUTANINY,
«3HEepPreTUYecKne YPOBHM», OOBACHATb 3aKOHOMEPHOCTM  W3MEHEHWS  CBOWCTB
XUMUYECKNX 3MIEMEHTOB U UX COEAMHEHWNIA NO Mmepuodam W rpynnam eproanyecKoit
CUCTEMbI XMUYecknx anemeHToB .. MeHaeneesa,

ChOpPMMPOBAHHOCTb YMEHWUIA XapaKTepn3oBaTb (OMNMCbIBaTb) OOLLME XMMUYECKMe
CBOMCTBA  HeOpraHWYecKMX  BELLeCTB  Pa3/IMYHbIX  KNaccoB,  MOATBEPXKAATb
CYLLECTBOBaHME TEHETMYECKON CBA3M MeXYy HeopraHM4yeCKMMU  BeLLeCTBaMUC
MOMOLLIbIO YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX PeaKLuii;

ChopMMPOBAHHOCTL  YMEHMSA  KMacCU(MLMPOBaTL  XUMWYECKME  peakumu Mo
pas/IMYyHbIM NpPU3HaKam (4MCy 1 COCTaBy pearvpyroLLnX BELLECTB, TernsoBoMy apdekTy
peakunn, W3MEHEHUIO CTENeHel OKUC/IEHUS 3/1EMEHTOB, 00pPaTMMOCTU  peakuuw,
y4acTuo Katanmsaropa);

ChOpPMMPOBAHHOCTb YMEHMIA COCTaBNATL YPaBHEHMS peakumid pasiNyHbIX TUMOB,
MOJIHbIE N COKPALLEHHbIE YPaBHEHWNA peakL il MIOHHOIO 0OMeHa, yUnTbIBas YCNoBUS, Npu
KOTOPbIX 3TV peakumn nayT A0 KOHUg;

CPOPMMPOBAHHOCTb ~ YMEHW  MPOBOAWUTL  peakuuun,  MOATBEpXKAatoLme
Ka4yeCTBEHHbI COCTaB pa3/INYHbIX HEOPraHWYeCKMX BELLECTB, Pacrno3HaBaTb OMbITHbIM
MYyTEM MOHbI, NPUCYTCTBYHOLLME B BOAHbLIX pacTBOpax HEOPraHMYecKux BELLECTB;

COPMMPOBAHHOCTb  YMEHMWI packpbIBaTh CYLLHOCTb OKUCNNTENBHO -
BOCCTaHOBUTE/IbHbLIX PeakLumii MoCpeAcTBOM COCTaB/IEHUA 3M1EKTPOHHOrO 6asnaHca aTnx
peakuui;
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CPOPMMPOBAHHOCTb YMEHWUA OOBACHATbL 3aBMCUMOCTb CKOPOCTU  XUMWUYECKOM
peakuum OT pas3/IMyHbIX (PaKTOpOB; XapaKTep CMELLEHUS XMMUYECKOro paBHOBECUS
B 3aBMCMMOCTU OT BHeLLUHero Bo3genctams (npuHumn Jle LLatense);

CPOPMMPOBAHHOCTb YMEHMIA XapaKTepn3oBaTb XMMUYECKME MPOLECChI, fiexallue
B OCHOBE TMPOMbILIEHHOrO MOMYYeHUss CEPHOM KUCNOTbl, aMMmuaka, a Takxe
chopMMPOBAHHOCTb MPeACTaB/IEHNA 06 0BLLUMX HAaYUYHbIX NPUHLMNAX U 3KOOrMUYEeCKNX
npo6ieMax XMMMYecKoro npomn3BoACTBa;

ChOpPMMPOBAHHOCTb YMEHWIA NPOBOANTL BbIYMCNIEHUS C UCMO/b30BAHNEM MOHATUSA
«MaccoBas [10/19 BeLLeCTBa B pacTBOPe», 06bEMHbLIX OTHOLLEHWI Fa30B MPU XUMUYECKNX
peakumMaxX, Maccbl BelecTsa Unm 06bEMa rasoB Mo M3BECTHOMY KOIMYECTBY BELLLECTBa,
Macce Unm 06bEMY OLHOr0 U3 YYacTBYHOLUMX B pPeakLMun BeLecTs, TEMNI0BOro afdekTa
peakL1mn Ha OCHOBE 3aKOHOB COXPaHEHMs1 MacChbl BELLECTB, MPeBpaLLEHNA U COXPaHEHWS

3Hepruu;

ChopMMPOBAHHOCTb YMEHUIA CO6M0AaThb NpaBuia MoMb30BaHUA  XUMUYECKOW
nocyom 1 nabopaTopHbIM 060pYA0BaHNEM, a TaKXe npasuia 06paLLeHNs ¢ BELLLECTBAMM
B COOTBETCTBUM C MHCTPYKLMAMM MO BbINO/THEHWIO 1a60PATOPHbLIX XMMUYECKUX OMbITOB;

C(hOPMUPOBAHHOCTb ~ YMEHWUM  NaHMPOBaTb M BbIMOMHATL  XMMMWYECKNIA
3KCMepuUMeHT  (pasnoxXeHne MepokcMaa BOAOPOAA B MPUCYTCTBUKM  KaTanmsartopa,
onpefenieHne cpefbl PacTBOPOB BELLECTB C MOMOLLbK YHMBEPCAIbHOrO MHAMKATOpPa,
B/IMSIHVE Pa3/INYHbIX (PAKTOPOB Ha CKOPOCTb XUMWYECKOW peakumun, peakumm MOHHOro
06MeHa, KauyeCTBEeHHbIe peakUun Ha Cynbdar-, kKapboHaT- 1 X/TOPUA-aHUOHbI, Ha KaTWOH
aMMOHWS, peLleHmne SKCrnepuMeHTabHbIX 3a4a4 No TeMam «MeTannbl» U «HemeTanbl»)
B COOTBETCTBUM C NpasuiamMmy TeEXHUKK 6e30MacHOCTV NpK 0bpaLLieHnm ¢ BeLLecTBamu u
nabopaTopHbiM  060pyAOBaHWEM,  MpPefCTaBnsATb  pe3y/bTaTbl  XMMUYECKOro
9KCMepumMeHTa B (POpMe 3anmMcy  YpaBHEHMI COOTBETCTBYHOLUMX  peakuuin U
(hopMyIMpoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb ~ YMEHWA  KPUTUYECKU  aHaIM3MPOoBaTb  XMMUYECKYHO
MH(OPMaUMIO,  MOMyYaeMytd U3  pasHbIX WUCTOYHMKOB  (CpeAcTBa  MacCOBOWA
KOMMYHUKaUUn, VIHTEPHET 1 apyrux);

ChopMMPOBAHHOCTb YMEHUI COBM0AATL MpaBnsia 3KOM0rMYeCcKn LienecoobpasHoro
NnoBefeHns B ObITY U TPYLOBOW AeATE/IbHOCTU B LieNIIX COXPaHeHWsi CBOEro 3,0P0Bbs 1
OKpY>KatoLLlen NPUPOAHOI Ccpefbl, 0CO3HaBaTb OMAaCHOCTb BO3AENCTBMSA HAa >KMBble
OpraHun3mbl onpegenéHHbIX BeLLeCTB, NOHUMas cmbicn nokasatensd MAK, nosicHATb Ha
npumepax Cnocodbl YMeHbLUEHWS W NPefoTBPaLLeHns UX BPeAHOr0 BO3LENCTBUA Ha
OpraHu13m 4esioBeka;

ANA 00y4YaloWmxca € OrpaHWYeHHbIMM  BO3MOXHOCTAMMW  3[40pOBbA:  YMEHMe
MPUMEHATb 3HaHMA 006 OCHOBHbLIX [OOCTYMHbLIX METOAAaX MO3HaHWA BELLECTB U
XUMUYECKUX ABNEHNI;

ANA CnenbiX 1 cnaboBuaALmMX 06yyatowmMxca: YMeHVe MCMOo/b30BaTh PerbetHO
TOYEYHYHO CUCTeMY 0603HaueHuin J1. bpaina ana 3anncm XMMUYecKmUx opmyIi.
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No

n\n

Pasgen 1. TeopeTnyecKmne 0CHOBbI XM

11

11 K/TACC

HanmeHoBaHMe
pasfenos 1 Tem
y4ebHOro npegmeTa

CTpoeHme aTOMOB.
[MepvioanyecKnii
3aKOH "
[Mepnognyeckas
cUCTEMA XMMUYECKUX
3/1EMEHTOB

O.1. MeHpeneeBa

Konnyectso
yacoB

3

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

MporpaMmMHoOe coaepXKaHue

XnmMmnyecknii anemeHT. AtoMm. Coctas
aToMa, M30TOMbl. SNeKTPOHHasA
060/104Ka. DHEPreTUYecKne YpoBHM,
MOLYPOBHN. ATOMHble opbutanu,
8,p-, /-3nemeHTbl. OCOBEHHOCTH
pacnpeaeneHns 3N1eKTPOHOB

Mo opbuTaIAM B aToMax MasbiX 1
00/bLLUMX NEPUOLOB. DNEKTPOHHAA
KOH(Urypauuns aTomos.
[MepvoanyecKnii 3aKoH v
[Meproanyeckas cucteMa XMMUYECKUX
anemeHToB [I. . MeHgeneesa. CBA3b
NepnoaNYecKoro 3akoHa v
[MeproAnYecKon CUCTEMbI XUMUYECKNX
3/1EMEHTOB C COBPEMEHHOW Teopuei
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHWNSA CBONCTB XUMMUYECKMX
3/1IEMEHTOB 1 06pa3yeMbIX MU MPOCTbIX
N CNOXHbIX BELLECTB Mo rpynnam u
nepuofam. 3HayeHne NepuomMyecKoro
3aKOHa U CUCTEMbI XMMUYECKUX

OCHOBHbIE BUAbI AeATENbHOCTYH
06yyaroLLmMXCs

PacKpbIBaTb CMbIC/N N3yYaeMbIX
MOHATWI (BbISBNATL MX XapaKTepHble
MPU3HaKK), ycTaHaBIMBaTb KX
B3aMMOCBSA3b.

PacKpbIBaTb CMbIC/ NEPUOAMYECKOrO
3akoHa . . MeHgeneesa v
[IEMOHCTPUPOBATL ero
CUCTEMATU3NPYIOLLLY!HO,
0ObACHUTENBHYIO 1 NPOrHOCTUYECKYHO
OYHKUMN.

XapaKTepnsoBaTtb 3/1eKTPOHHOE
CTPOeHMe aTOMOB XUMNYECKNX
anemeHToB 1-4 nepmonos, NCMOMb3YyA
NOHATUA 8-, p-, N-3NEKTPOHHbIE
opbuTanu, aHepreTUYecKne YpPoBHU.
OO6BbACHATL 3aKOHOMEPHOCTY
N3MEHEHWNSA CBONCTB XUMMNYECKMX
3/IEMEHTOB U UX COeANHEHNI

Mo nepuojam v rpynnam
[MeproAnYecKon CUCTeMbI

. V. MeHpeneeBa
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12

CTpoeHwue BeLLeCTBa.
MHoroo6pasue
BELLEeCTB

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

anemeHToB A.. MeHaeneesa

B pPa3BUTUM HaYKMW.
JKCNepUMEHTa/IbHbIE METO/bI
N3yYeHWA BELLIECTB N X NPeBpaLLeHWi:
» [leMoHCTpaLmu:

Buapbl Tabnuy, «lMeprognyeckas cuctema
XNMUYECKUX 3/IEMEHTOB

O.. MeHpeneeBa»

CTpoeHue BellecTBa. XMMUYECKasi CBSi3b.

Buabl (KoBasleHTHas HenonspHas u
NONAPHas, NOHHas, MeTa/lINYecKas) u
MeXaHM3Mbl 06pa30BaHNA XUMNYECKOW
CBA3UN (0OMEHHBIN 1 JOHOPHO-
aKUenTopHbI). BogopoaHas cBs3b.
BasleHTHOCTb.
AnekTpooTpuuaTenibHOCTb. CTeneHb
okucneHusi. KaTmoHbl U aHNOHBI.
BelectBa MOIEKYNAPHOIO U
HEMOJIEKYIAPHOIO CTPOEHNS.

3aKOH MOCTOAHCTBA COCTaBa BeLLECTBa.
Tunbl KPUCTANINYECKMX PELLIETOK U
CBOMCTBA BELLECTB.

[MOHATNE O ANCMEPCHbIX CUCTEMAX.
ICTUHHBIE pacTBOpbI. KONMYeCcTBEHHbIe
XapaKTePUCTUKN pacTBOpPOB (MaccoBas
Q10151 BELLLeCTBA B pacTBOpE).

PacKpblBaTb CMbIC/T N3yYaeMbIX
MOHATUIA (BbIAENATb NX XapaKTEPHbIE
MPU3HaKKN) Y NPUMEHSTb 3TU NOHATUS
MpV ONMCaHUM COCTaBa U CTPOEHMS
BELLECTB, A/19 06bACHEHUS OTAENbHbIX
(haKTOB U SIBNEHWA.

OnpefensTb BUAbI XUMUYECKON CBSA3M
(KOBaNIeHTHOW, NOHHOM,
MeTa/I/INYeCKOi, BOJOPOLAHON)

B COEAMHEHUSAX; TUN KPUCTaINYECKON
PELLETKM KOHKPETHOIO BeLLeCTBa.
OnpefensTb Ba/IEHTHOCTb U CTEMNEHb
OKMCNEHNA XUMUYECKNX 3/1EMEHTOB

B COEAMHEHNSAX Pa3IMYHOro CoCcTaBa.
MpoBOANTL BbIYUCIEHNS

C UCMONb30BaHMEM MOHATUA «MaCcCoBas
[0N5 BeLLecTBa B pacTBOPE».

Bnagetb n3yyaeMbIMU XUMUYECKUMU
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13

XNUMHNYyeckume
peakLnn

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

Knaccugmkaumsa HeopraHmyeckmnx
coefiMHeHMn. HoMeHKNaTypa
HeopraHM4ecKmnx BELLECTB.
JKCNepUMEHTa/IbHbIE METO/bI
N3yYeHWS BELLIECTB N X NPeBpaLLeHWi:
» [leMoHCTpaLmu:

- MOJEeNn KPUCTaI/IMYECKNX PELLETOK.

* PacuéTHble 3afaum:

- pacyeTbl C UCMOMb30BaHNEM MOHATUA
«MaccoBas A0/ PaCTBOPEHHOI 0
BeLlecTBa»

Xumunyeckasa peakums. Knaccugpmkaums
XUMUYECKNX peakLnii B HeOpraHnyecKoi
M OpraHMYecKon XMmmm. 3akoH
COXPaHEeHUA MaccChl BELLECTB; 3aKOH
COXpaHeHusa 1 NpeBpaLleHns aHeprum
NPU XMMUYECKUX PeakLmsX.

CKOpoCTb peakuun, ee 3aBUCUMOCTb

OT pa3/InyHbIX (hakTopoB. ObpaTUMble
peakumn. XnMmn4eckKoe paBHOBeCKe.
®aKTopbl, BNMAKOLLME HA COCTOSAHME
XNMNYECKOro paBHOBECKS.

MpuHUMn Jle LWatense.
ANeKTponuTUYecKas guccoumauums.
CunbHble 1 cnabble anekTponuTel. Cpeaa
BOAHbIX pacTBOPOB BELLECTB: Kucnad,
HenTpasbHas, LWenovHas. BoLopoaHbIid

MOHATUAMM.
OO6BACHATb 3aBUCMMOCTb CKOPOCTU
XUMMWYECKOW peakumn OT pasiNyHbIX
(haKTOpOB.

OnpefensiTb XxapakTep CMeLLeHNs
XMMMNYECKOro paBHOBECKS

B 3aBMCKMMOCTU OT BHELLHEro
Bo3geincTena (npuHumn fe LLlaTtense).
CocTaBnsATb YpaBHeHWS peakLunii
Pa3INYHbLIX TUMOB; MOJIHbIE W
COKpaLEHHble YpaBHEHNSA peakLmi
MOHHOIo 0O6MeHa, yUnTbIBas YCNoBuS,
MPY KOTOPbIX 3TV peakumm nayT

[0 KOHUA.

icnonb3oBatb €CTECTBEHHO-HaY4YHble
METO/bl NO3HaHMS - MPOBEAEHMe,
Hab/IloAeHVe N OMNMCaHNE XUMUYECKOTO
3KCMNepuMeHTa (LeMOHCTPALMOHHbIE 1
nabopaTopHble ONbITbl, NPaKTUYECKne
paboTbl): MO OnpefeneHnto cpeapl
BOJHbIX PACTBOPOB BELLECTB, PeaKkLmii
MOHHOI0 0OMeHa, BIMAHMUIO Pa3INYHbIX
(haKTOPOB Ha CKOPOCTb PeaKLuii.
CnepoBsatb Mpasuiam nosib30BaHUA
XMMMWYECKOW MoCcyAoi 1 nabopaTopHbIM
0b6opyaoBaHUEM.

MpencTaBnsaTh pesynbrarhbl
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/Toro no pasgaeny

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

nokasatesib (pH) pacTteopa. Peakuum
MOHHOIro 06MeHa B OpraH14eckKoii v
HeopraHM4ecKon XUMmW.
OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakumn. ToHATUe 06 aNneKTponn3e
pacnnaBoB M pacTBOPOB COJEN.
[prMeHeHne 3NMeKTponn3a.
JKCrnepuUMeHTa/IbHble METOAb

N3y4yeHnA BELWECTB N UX I'IpeBpaLIJ,eHI/IVIZ

» [leMoHCTpaLmu:

- pas/fioxeHve nepokcuaa Bogopoaa

B MPUCYTCTBUM KaTasm3aTopa.

* JlabopaTtopHble OnbITbI:

- NpoBefeHNe peakumii NOHHOIO
06MeHa;

- ornpejaeneHne cpefbl pacTBOPOB
BELLLECTB C MOMOLLbHO YHUBEPCA/IbHOMO
MHAMKaTOpA.

e NpakTnyeckue paboTbi:
Ne 1 BivsaHue pa3nnyHbIX ()aKTOpOB

Ha CKOPOCTb XMMMUYECKOW peakLun.

* PacuéTHble 3agaun:

- pacyeTbl MO YPaBHEHNAM XUMUYECKUX
peakuuii, B TOM yucre
TEPMOXUMUYECKMNE PaCUETDI

XNMNYECKOro 3KCrepumMeHTa B (popme
3arnvcu ypaBHeHUIA COOTBETCTBYHOLLNX
peakumii 1 fenatb BbIBOAbI Ha X
OCHOBE.

[MpoBOANTL BbIYMCIEHNS

M0 ypPaBHEHNAM XUMNYECKNX PeaKkL i,
B TOM YuC/ie TEPMOXUMUYECKME
pacyeThbl

29



Pasgen 2. HeopraHmyeckasa Xmmns

2.1

MeTannsl

6

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

MeTannbl. NonoXxeHne MeTa10B

B MeproAnyecKo cucTeMe XMMNUYECKNX
anemeHTOB. OCOBGEHHOCTN CTPOEHUSA
3/1IEKTPOHHbIX 060/104EK aTOMOB
meTannoB. Obuime PrU3NYecKme CBONCTBA
MeTasinoB. MNpruMeHeHWe MeTaoB

B ObITY, Npupoae 1 TexHuke. Cnnasbl
METa/1/I0B. DNEKTPOXUMUYECKUIA PAL,
HanpsbkeHWA meTtannos. O6Lme crnocobbl
nosny4yeHusa metannos. Kopposus
MeTan10B. Crnocobbl 3awmThbI

OT KOppo3uu.

OO6LLas XapakTepucTnKa MeTasnoB
rnaBHbIX nogrpynn (1A-rpynna,
MA-rpynna) Mepnoanyeckom CUCTEMbI
XUMUYECKNX 3/1EMEHTOB. AJTIOMUHUN.
AM(OTEPHbIE CBOICTBA OKCUAA U
rMAPOKCMAA a/TFOMUHNSA.

OO6LLas xapaKTepucTmka MeTa/s10B
no6o4HbIX nogrpynn (b-rpynn)
[MeproAnYecKor CUCTEMbI XUMUYECKNX
3MIEMEHTOB: Mefb, LMHK, XPOM, Xeses0.
BaxkHeiLLne coefHEHNA METa/10B
(oKcuabl, TMAPOKCUAbI, CONN).
JKCMNepUMeHTa/IbHble METO/bI
N3yYeHWA BELLIECTB N X NPeBpaLLeHWi:

PacKpbIBaTb CMbIC/T N3y4YaeMblX
MOHATWI (BbIAENATL UX XapaKTepHble
MPU3HaKN) U NPUMEHSATb 3TN NOHATUSA
MpyY ONUCaHUKN COCTaBa U CTPOEHUSA
BELLECTB, A/19 00bACHEHNSA OTLE/bHbIX
(haKTOB U SIBNEHWA.

OO6bACHATL 00LLME 3aKOHOMEPHOCTU

B M3MEHEHWNW CBOWCTB 3/IEMEHTOB -
METa/INI0B U UX COEAUHEHWIA C YYETOM
CTPOEHUSA NX aTOMOB U NMOMOXEHWS

B [Nepnogunyeckomn cucteme
XUMUYECKNX 3/1EMEHTOB

O. . MeHpeneesa.

XapakTepun3oBatb (0OMuMCbIBaTL) 00LIMe
XUMUNYECKME CBOWCTBA META/IIOB, MX
BaXXHENLLMX COeAVHEHNIA, NOATBEPXKAAsA
3TO OnucaHue Npumepamy ypasHeHI
COOTBETCTBYHOLLUMX XUMUYECKNX
peakuuii; NpUMeHeHe MeTa/I0B

B pa3/INYHbIX 06M1acTAX, a TaKkke
MCNONb30BaHME UX A4S19 CO34aHNA
COBPEMEHHbIX MaTepuasios v
TEXHO/OT WA

OnucbIBaTb CMOCOObI 3aWMUTbl META/I/OB
OT KOppo3uu.

PacKpbIBaThb CYLHOCTb OKUC/IUTENbHO-
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depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

» [leMoHCTpaLmu:

- Konnekums «MeTannbl U Cniasbi».

* JlabopaTtopHble OMnbIThbI:

- B3aMMOfeiNcTBMe rnapokeunaa
IIOMUHNSA C pacTBOPaMn KUCOT U
LLLe/I0Yen;

- KayeCTBEHHbIe peaKkL MM Ha KaTUOHbI
MeTaJ1/10B.

* [MpaKTnyeckune paboThbl:

Ne 2. PeLLieHMe 3KCNepUMEHTa/IbHbIX
3a4a4 no teme «Metannbli».

» PacuéTtHble 3agauu:

- pacyeTbl Maccbl (06bema, Konmyectsa
BeLLleCTBa) MPOoAYyKTa peakuuu, ecnu
O[IHO M3 BELLECTB AaHo B B1Ae pacTeopa
C onpe/ieneHHO MaccoBOW [0/1ei
pacTBOPEHHOr 0 BelLlecTBa

BOCCTaHOBUTE/bHbIX peakuuii
MOCpPeACTBOM COCTaB/IeHUS
3NIEKTPOHHOI0 6anaHca 3TUX peakLuii.
[MpoBoAnTL peakuun,
MoATBePXAatoLLMEe XapaKTepHble
CBOMCTBA M3y4aeMblX BELLECTB,
pacno3HasaTtb OMbITHbIM MYTEM MOHbI
METa/I/10B, NMPUCYTCTBYHOLLME B BOAHbIX
pacTBopax.

icnonb3oBatb €CTECTBEHHO-HaY4YHble
MEeTO/bl NO3HaHMS - NMPOBeEHMNE,
Hab/IloAeHVe N ONMCaHNEe XMMUYECKOTO
aKCnepnMeHTa (4EMOHCTPALMOHHbBIE U
nabopaTopHbIe OMbITbl, NPAKTUYECKME
paboTbl).

MpencTaBnsaTb pe3ynbrarhbl
XUMUNYECKOro 3KCrepnmeHTa B opme
3anucy ypaBHeHWI COOTBETCTBYHOLLMX
peakuuii 1 fenatb BbIBOAbI HA MX
OCHOBE.

CnepoBaTtb npasuiam Mnosib30BaHNA
XMMMWYECKOW MoCyAoi 1 nabopaTopHbIM
0bopyaoBaHueM.

[MpPOBOAMTL BbIUYUCIEHMS

M0 YpaBHEHVAM XUMUYECKNX peakLmil.
CamocTosTeNlbHO NIaHNMPOoBaTh U
OCYLLECTB/ATb CBOKO MO3HABATE/IbHYHO
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2.2

HemeTtannsbl

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

HemeTannel. [NonoxeHne HeEMeTaN/i0B
B [epnoanyeckoin cUcTeMe XMMUYECKNX
anemeHToB .M. MeHaeneesa un
0COBEHHOCTM CTPOEHWS aTOMOB.
dur3nyeckKne cBONCTBa HEMETASI/OB.
AnfoTponuna HemeTanios (Ha npumepe
Kucnopoga, cepsl, hocdopa 1 yrnepoaa).
XUMNYECKME CBOMNCTBA BaXKHEMLLUNX
HeMeTasINoB (rasioreHoB, cepbl, a3oTa,
(hocchopa, yrnepoda v KpeMHus).
Okcunabl HeMeTa/oB.
Kucnopogcogep»xatipe KUCIOTbI.
BopopogHbie coegnHeHus

HeMeTa/1/10B.

JKCrnepuMeHTa/IbHbIE METOAbI
N3y4YeHNA BELLLECTB

N VX NPeBPALLEHWNI;

» [leMoHCTpaLmu:

- 00pasLbl HeMeTasoB;

- B3aMMOfENCTBME Mefm C a30THOIA
KWCNOTOM pas3/IMYHON KOHLEHTPALNN.

* JlabopaTtopHble OnbIThbI:

- KayeCTBeHHble peakuun Ha aHUOHbI U
KaTMOH aMMOHWS.

[eATeNIbHOCTb; MPUHUMATb aKTUBHOE
y4yacTue B rpynnoBoi y4ebHoOM
[eATeNbHOCTU

PacKpbIBaTb CMbIC/T N3y4YaeMbIX
MOHATWI (BbIAENATL UX XapaKTepHble
MPU3HAKKN) 1 NPUMEHSTL 3TU NOHATUS
Mpyv ONUcaHUKM cocTasa U CTPOEHUA
BELLECTB, A4/19 00bACHEHNSA OTAENbHbIX
(haKTOB U SIBNEHWA.

O6bACHATL 06LLMe 3aKOHOMEPHOCTY

B U3MEHEHWW CBOWCTB HEMETA/INIOB U UX
COeAVHEHNI C YYETOM CTPOEHUSA KX
aTOMOB W MOJIOXKEHNA

B [Nepnogunyeckoi cucteme
XUMUYECKNX 3/1EMEHTOB

O. V. MeHpeneesa.

XapakTepun3oBatb (0OMMCbIBaTL) 00LLMe
XUMUYECKME CBOWCTBA HEMETA/INOB, UX
BaXXHENLLMX COeAVHEHNIA, NOATBEPXKAAsA
3TO OnucaHue Npumepamm ypasHeHI
COOTBETCTBYHOLLUMX XUMUYECKNX
peakLmia.

XapaKTepu3oBaTtb BNAHWNE HEMETa//10B
N MX COEANHEHWNIA HA XXIMBblE
OpraHu3Mbl; OMUCbIBaTb NMPUMEHEHWE

B pa3/IMyHbIX 061aCTAX NPaKTUYECKOM
[eATeNIbHOCTM YesoBeka.
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2.3

CBs3b
HeopraHM4eckmnx u
OpraHn4eckmnx
BeLLeCTB

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

* [MpakTnyeckune paboTbl:
Ne 3. PeLeHne akcnepuMeHTa/IbHbIX

3afay no teme «Hemetannbi».
 PacuyéTHble 3agaun:

- pacyeTbl Macchl BeLLeCTBa

NN 06bema rasos Mo NU3BECTHOMY
KONNMYeCTBY BeLLeCTBa, Macce 1
00beMy OQIHOI0 13 yYacTBYHOLLMNX

B peaKUMN BELLLECTB; pacyeTbl Macchbl
(o6bema, KO/MyecTBa BELLECTBA)
MPOAYKTOB peakuum, ecnm 0gHo

3 BELLLECTB UMEET MpuMecH
HeopraHnyeckune 1 opraHnyeckue
KNCNoTbl. HeopraHnyeckue u
opraHmyeckmne oCHoBaHMA. AMDOTEPHbIE
HeopraHNYecKme v opraHnyeckue
coeanHeHus. I eHeTUYecKas CBS3b
HeopraHNYeCcKNX N opraHnYecKnx
BELLECTB

MoaTBepXXaaTh CyLLecTBOBaHME
reHeTUYEeCKOW CBA3N MeXay
HeopraHM4yeCcKMMU BeLLeCTBaMm

C MOMOLLbH0 YpaBHEHW
COOTBETCTBYHOLLUMX XUMNYECKNX
peakLmia.

PacKpbIBaTb CYLHOCTb OKUC/IUTE/bHO-
BOCCTaHOBUTE/bHbIX peakLmil
MOCPeSCTBOM COCTaB/IEHNSA
3/IEKTPOHHOr0 H6anaHca aTuX peakLumi.
[MpoBOAMTL peakuuu,
MOATBEePXKAatoLLMEe XapaKTepPHbIe
CBOMCTBA M3y4aeMblX BELLECTB,
pacno3Ha.aTtb OMbITHbIM MYTEM
aHVOHbI, MPUCYTCTBYIOLME B BOAHbIX
pacTBopax.

icnonb3oBatb eCTECTBEHHO-HaY4YHble
MEeTO/bl NO3HaHMS - NMPOBeAEHME,
Hab/IloAeHVe N ONMCaHNe XMMUYECKOTO
3KCNepuUMeHTa (4EeMOHCTPALMOHHbBIE U
nabopaTopHble OMbITbl, NPaKTUYeCKMne
paboTbl).

[MpencTaBnsaTb pesynbrarhbl
XUMUWYECKOro 3KCrepuMeHTa B (hopme
3anucy ypaBHeHW COOTBETCTBYHOLLMX
peakuuii 1 Aenatb BbIBOAbI Ha UX
OCHOBE.
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/Toro no pasgaeny

Pasgen 3. XuMuna U XXN3Hb

3.1.

XUMUS U XKN3Hb

17

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

Posib Xxnmum B 0becreveHnn
9KONOrMYeCcKom, IHEPreTUYECKOM 1
MWLLEBOI 6e30MacHOCTK, Pa3BUTUN
MeAVUVMHbI. TIOHSATHE O HayYHbIX
MeTofax No3HaHMS BELLECTB U
XUMUYECKUX peakLuid.

MpencTaBneHns 06 06LWMX HayUHbIX
NPUHLMNAX NPOMbILLSIEHHONO NOMYYeHNs
BaXKHEMNLLMX BeLLecTB (Ha nprumMepax
MPOM3BOACTBA aMMMaKa, CepHOM
KNCMOTbl, METAHONA).

Yenosek B MUpe BELLECTB, MaTepuaoB U
XUMUYECKUX PeaKLMiA: XUMUS U
3[l0POBbE YesioBeka; npasuna
MCMO/b30BaHNA IEKAPCTBEHHbIX

CnepoBaTtb npasuiam rnosib30BaHNA
XUMMWYECKOW MOCyA0i 1 nabopaTopHbIM
0bopyaoBaHueM.

[MpOBOAMTL BbIYMUCIEHMS

M0 YPaBHEHWNAM XUMUYECKUX pPeakLuii.
CamMocCToATENbHO N1aHMpoBaTh U
OCYLLECTB/IATb CBOO MO3HABATE/IbHYHO
[eATeNIbHOCTb; MPUHUMATb aKTUBHOE
y4yacTue B rpynnoBou yyebHow
[eATeNIbHOCTU

PacKpbIBaTb Po/ib XMMUW B PELLEHNM
9HepPreTNYeCKnXx, CbipbeBbIX U
3KOJIOTMYEeCKMX Npo6/ieM Ye/ioBeYecTBa,
OMunCbIBaTb OCHOBHbIE Harpas/ieHUA
Pa3BUTUA XUMNYECKOW HaYKN U
TEXHOMOrnM.

[MpyMeHATb Npasuia 6e30MacHoro
0bpalleHNs ¢ BeLecTBamu,
MCNO/b3YeMbIMU B MOBCEAHEBHOM
XXMU3HW, NpaBuia NoBeAeHns B LeNsX
cbepexkeHVs 300P0BbS N OKPYKatOLLIEN
MPUPOAHOI Cpefbl; MOHUMATL Bpef
(onacHOCTb) BO3AENCTBUSA Ha XXUBbIE
OpraHun3mbl ornpegeneHHbIX BELLECTB
cMbicn nokasatens MNAK, noscHATbL
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Toro no pasgeny
OBLLEE KOJTMYECTBO
YACOB I10 NMPOIrPAMME

34

depepanbHan paboyas nporpamma | Xummsa. 10-11 knacchl (6a30Bblil ypOBEHb)

npenapaTos; npasuia 6e30MacHOro
MCMOMb30BaHMA MpenapaToB ObITOBOW
XUMWUW B NOBCEHEBHOM XWN3HW. BbITOBaS
XUMUYECKas rpaMoOTHOCTb

Ha NpMMepax crnocoobl YMEHbLLEHUS 1
NpefoTBpaLLEHNS UX BPeAHOro
BO3enCTBUS.

AHanM3npoBaTb U KPUTUYECKU
OLleHMBaTb MH(OPMALMIO, CBA3aHHYH
C XMMUYECKMM npoLieccammn 1 nx
BNIAHMEM Ha COCTOSIHUE OKPYXKatoLLeW
cpefpl.

Acnonb3oBaTh NOMYYEHHbIE 3HAHNSA U
npesacTaBneHns o cgepax
AeATeNIbHOCTK, CBSI3aHHbIX C HAYKOM 1
COBPEMEHHbIMWN TEXHONOTMSIMU, KaK
OCHOBY [1/19 OpPVEHTALK B BblGOpe
CBOeu byayuient npodeccroHaibHOM
AeATeNbHOCTU.

MpyHMMaTb yyacTue B 06CY>KAEHN
NPo61eM XMMNYECKOW M 3KONOTMYECKOM
HanpaBNeHHOCTK, BbICKA3bIBaTb
COOGCTBEHHYHO MO3ULNKO NO NPo6/eME U
npegnaratb BO3MOXKHbIE NYTH eé
peLLeHuns
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