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MHOACHHUTEJIbHASA 3AIIMCKA

Mporpamma nNO XWMWUM Ha YPOBHE CpedHEro o06Llero 06pa3oBaHUS
paspaboTaHa Ha OoCHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OMN  COO), npefctasneHHblX B PefepasbHOM  rocyapCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yetom KoHuenuuu npenogaBaHUs
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOJMIOXeHNn «CTpaTern pasBUTUA BOCMUTAHUA B POCCUICKON
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [lMpaBuTtensctea PO ot
29.05. 2015 N2 996 - p.).

OcHOBY NOAXOAO0B K pa3paboTKe NporpaMmbl MO XMMUW, K ONpeaeneHuto
06LLEel cTpaTern obyyeHus, BOCNUTAHMS 1 Pa3BUTUSA 0OyYatoLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xumua» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
coflepXKaHusi, pe3ynbTatoB 00y4vyeHMs W TPeboBaHWA K YPOBHKO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnoslyyaemoe BbIMYCKHMKaMM
06Le0bpa3oBaTe/lbHOM  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacCTbio KX
obpa3oBaHHOCTU. OHO CAYXXWUT  3aBepLlaloWMM  3TanoM peamsaumy  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IOUYEBbIX LEHHOCTEN, MNPUCYLLNX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPO/bI, POPMMPOBaHMS MUPOBO33PEHNS U 0OLLEN Ky/bTypbl
YesioBeKa, a TakXXe 3KOMOrnMyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
30POBbI0 N MPUPOAHOA cpefde. Peanuayetca XuMMU4YecKoe 06pasoBaHue
0byyatoLLMXca Ha YpoBHe cpefHero obLlero obpasoBaHus cpeacTBamy y4ebHOro
npegmeta «XuUMUS», COAEPXaHMe W MNOCTPOEHMe KOTOPOro OnpefeneHbl B
nporpamme Mo XMMUM C YYETOM CMEeuuduKA HayKu XWMWK, ee 3HaYeHus B
MO3HaHMN MPUPOAbLI M B MaTepuasibHOM >KM3HW O0O6LLECTBa, a Takke C YYETOM
06WMX Uenel W MNPUHLMMOB, XapaKTepu3yloLMX COBPEMEHHOE COCTOsHUE
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BKNag B (hopMUpOBaHMe pauyoHasibHOr0 Hay4YHOro MbILLIEHNS,
B CO3[aHuWe Le/loCTHOro NpefcTaBieHns 006 OKpyXKatoLleM MUpe Kak O efUHCTBE
NpUpoabl N 4YenoBeka, KOTopoe (HOpPMUPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBOMNCTBAMM U BOSMOXKHLIMI 061aCTAMU NPUMEHEHNS.



TecHO B3aMMOZENCTBYA C APYTUMWN eCTECTBEHHbIMW HayKamu, XMMUA cTana
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpbl, HEOOXOAUMbIM YCI0BMEM YCMELLIHOMO
Tpyfa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XMMWUA Kak Hayka
cosuaresibHas, Kak HaykKa BbICOKMX TEXHONOrWi HanpaefieHa Ha peLueHune
rnobasbHbIXx NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HePreTMYeCKOn, NULLLEBOIA, IKO/TIOTMYECKON 6€30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMWM UENAMU U MPUHLMNAMW CpefHero o6Llero
obpaszoBaHus cofep>kaHne npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha 0OLLEKYNbTYPHYHO MOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IOYEHWA B XKU3Hb COUMYMa, MPOLO/IHKEHMS
06pa3oBaHNsA B pa3/inyHbIX 061aCTAX, HE CBA3aHHbLIX HEMOCPEACTBEHHO C XVMUEN.

CoctaBnaiowmmMmn  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckasd xumma» n «O6LWas M HeopraHU4Yeckas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegMeTa obecrieynBaeT BO3MOXXHOCTb PacCMOTPeHMA BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xumus» n «O6Las u
HeopraHuyeckas XuMMusi» CcopmmpoBaHa B MNporpamme Mo XUMWKW Ha OCHOBe
CUCTEMHOrO MnoAxoJa K W3y4Y4eHWO Y4yeOGHOro marepvana u 06ycC/oB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  OMNpefeneHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XWMUW BeLLecTBa
paccMaTpmBatoTCA Ha YPOBHE K/laCCUMYECKOW TEOpUWM CTPOEHUS OpraHuUYecKmx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUW BelecTB. CeefleHNs 06 M3y4vaemblX B Kypce
BelLecTBax Jal0TCA B pasBUTMM — OT YI/IEBOAOPOLOB A0 C/IOXKHbLIX 6UOMOrNYECcKU
aKTUBHbLIX COeMHEHWA. B Kypce OpraHM4Yecko XUMWW MOSy4aroT pasBUTHe
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006LLero 06pa3oBaHus MepBOHaYasibHble
NpefCTaB/IEHUS O XMMMUYECKON CBA3M, KNAaCCU(MKALMOHHBLIX MPU3HaKax BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHWUS, O XUMUYECKON peakumn.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XWMUs» 6a30BOro  YPOBHSA
paccMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMYeCcKNiA matepuvan u  (PakToNorMyeckne CBeAEHMS O BeLecTBax U
XMMUYECKOM peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4yeckas
XVMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepMOANYECKOr0 3aKOHa C OOLLIETEOPETUYECKMX U METOA0NOMMYECKUX MO3NLNNA,



rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHWe (YHKUMIA 3TOro 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EavHas cuctema 3HaHWIA O BaXKHEMLLMX BELLLECTBaAX, MX COCTaBe, CTPOEHUMN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX MNPOTEKaHMA JononHaeTca B Kypcax 10 u 11 Knaccos
aNleMEHTaMV  COflepXKaHWs, UMEKOWMMU  KyNbTYPONIOrMYECKUA 1N NPUKNagHONM
XapakTep. 3TW 3HaHUS CMOCOOCTBYKOT MOHVMAHWIO B3aUMOCBSI3U XUMUKN C
APYTMMU HayKaMK, packpblBalOT ee pofib B MO3HaBaTe/IbHOM WM MpPaKTUYEeCKOW
[eATeNIbHOCTN YesioBeka, CrocOOCTBYHOT BOCMUTAHUIO YBaXKEHWA K nNpoLeccy
TBOPYECTBa B 06/1aCTU TeOPUN N NPaKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
nNpo6nemax, CBSi3aHHbIX C XUMWEN, KPUTUYECKM OCMbICAMBATb WMH(OPMaLMo K
MNPUMEHATb €& [ANA MOMOSHEHWUA 3HaHWI, PeLueHNs WHTENNEKTYalbHbIX U
3KCMePUMEHTa/IbHbIX MUCCMef0BaTeNbCKMX 3a4ay. B uenomM cofep)kaHve y4ebHOro
npeagmeta  «XUMWUS»  [aHHOrO  YPOBHS  U3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06y4atOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
nnococknx maen, TakMx Kak: maTepuasibHOe eAMHCTBO HEOpPraHM4eckoro u
OpraHMyeckoro mwmpa, 00YCNOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMIEHWUIA MYyTEM 3KCMepuMeHTa W
PELLUEHNA NPOTMBOPEYMIA MeEXAY HOBbIMM  (hakTaMu U TeOPeTUYECKUMM
NpeanocbIsIKaMy, 0CO3HaHME POV XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6eM, a
TaKXXe Npob6siem coepexxeHnst IHepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbLIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3agad  BOCMMUTaHMS, pPasBUTUA U coLMaIn3aLmm
0byyaloLWMXca MPUHATBIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefAeneHuto
COAEPXaHWA W MOCTPOeHMs npeAMeTa npegycmaTpuBatoT — (hOpMUPOBaHMNE
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30BOe 3HayeHWe A1
pas/IMyHbIX BWUAOB [EeATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKM MH(oPMaLMK, HEOOXOANMBIX A1 MPUOBPETEHUS ONbITa NPaKTUYECKON
N UCCNeAoBaTeNbCKON [AESTENbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOMO OOLLEro
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero obpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM LIeNeid M3ydeHus npeameTa Harpas/ieHVEM
MEPBOCTENEHHOM 3HAYMMOCTU TPAAMLMOHHO MPU3HAETCS (POPMMPOBAHME OCHOB
XMMUYECKOW HayKM KaK 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNIbHOCTN YeNoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C
METOANYECKOM TOYKM 3PEHUS TakKOM MOoAXoL K ONpefdeneHnto Lenen mayyeHus
npeameTa BNSETCSA BNOHE ONpaBAaHHbIM.



CornacHo [aHHOW TOYKe 3peHus TNIaBHbIMK LeNsgMU U3YYeHns npeameTa
«XnMuna» Ha 6a3080M ypoBHe (10 —11 K/1.) ABNAl0TCA:

o (hOpMUPOBAHME CUCTEMbI  XMMWYECKMX  3HAHWA  KakK  BadKHeWLUei
COCTaB/AOLLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUpa, B OCHOBE KOTOPOWA
NeXaT K/KYeBble MOHATUA, (PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHMe fA3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LeHNII MMPOBO33PEHYECKOrO XapakKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUSA N CTAHOB/IEHNS;

o (hopMUpOBaHME W pa3BUTHE NMPELCTaBEHNA O HayYHbIX METOAAX MO3HAHUA
BELECTB U XUMMUYECKUX peakuuid, HeobXoAuMbIX A1 NPUoOpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SABMEHUN,
MMEIOLLMX MECTO B NPUPOJE, B NPAKTUYECKOW N NOBCEAHEBHOM XXMN3HU;

e PasBUTME YMEHWIA 1 CNOCOBOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM Y
OOBACHEHMEM  XMMUYECKOTO  3KCMEepUMeHTa, COOMIOAeHMEM  MpaBu
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMMU YTOYHEHa Y CKOPPeKTUPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuTETaMK B CUCTEME CpefHero obuiero obpasoBaHuns. CerogHs B
npenogaBaHMM  XUMUW B OOMbLUEN  CTeneHW OTAAeTCA  MNPeArnodTeHue
MPaKTUYECKOA KOMMOHEHTE COAepXXaHUs O0Oy4eHUsi, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLe06pa3oBaTe/lbHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (hYHKUMOHa/bHOW FPaMOTHOCTbIO, TO €CTb Ccrnocobamu u
YMEHUAMU aKTUBHOIO MOMYYEHUS| 3HAHWUIA U NPUMEHEHUS UX B PeasibHOM YXMN3HK
AN peLleHns NpakTUYecKnx 3agad.

B cBA3M C 3TUM npu u3ydeHUU npegMeTa «XUMus» LOMUHMPYLOLLee
3Ha4eHne NPMOBPETAIOT TaKMe Lenn 1 3aadm, Kak:

aflanTaumsa obydarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs mMunpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa3oBaHUIo, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPAMOTHBIX
PEeLLEHNIA B KOHKPETHbIX XXMU3HEHHBIX CUTYyaUMaX, CBA3aHHbIX C BELLeCTBaMU N X
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCHA  KNHOYEBLIX  HaBbIKOB  (K/THOUEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: peLlleHns nNpobsieM, Noucka, aHanmsa n 06paboTKM UHGopmaLmm,
HEOOXOANMbIX A8 MPUOOPETEHNUA OnMbiTa [AeATe/IbHOCTM, KOTOopas 3aHMMaeT
BaXKHOE MeCTO B MO3HAHUM XMMUW, a TaKke [N OUEHKM C MNo3numi
3KO/IOTMYECKO 6e30MacHOCTN XapakTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeka 1 NMPUPOLHYHO Cpesay;



pa3BMTME MNO3HaBaTeNbHbIX WUHTEPECOB, WHTENNEKTYya/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCNO/Mb30BaTb
COBpPeMEHHbIe MHHOPMaLMOHHbIE TEXHOMOTMK A1 NMOUCKa U aHann3a yy4ebHon U
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAePXKaHS;

(hopmmpoBaHMe 1 pasBuTHE Y 06YyHatoLWMXCA acCOLMAaTUBHOIO N NOrMYECKOro
MbILLNeHNA, HabntoAaTeIbHOCTM, COOPAHHOCTHU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeobX0AMMbI, B 4aCTHOCTW, MPU MNaHWPOBAHUN W MPOBEAEHUM XUMUYECKOrO
3KCNEPUMEHTE;

BOCMUTaHME Yy Ob6yuvalolmMxca  YyOeXXAeHHOCTU B FYMaHUCTUYECKOWA
HanpaB/IEHHOCTU XUMWMW, €€ BaKHOM PONN B PeLeHMU rNnobanbHbIX NpPobem
paLMoHanbHOro NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHns MNPUPOAHOro pPaBHOBECUS, OCO3HAHWA HEo6XOAMMOCTM 6GepeXxHOro
OTHOLLEHNA K MNPUPOAe W CBOEMY 3[0POBbHD, a TaKXe MPUOBPETEHUSA OrbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PELLUEHWUA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU SABNEHUSMMA.

B yuebHOM nnaHe cpefaHero o6LLero o6pa3oBaHMs NPeaMET «XUMUSA»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMETbI».

OO6LLIee YMCNOo YacoB, OTBEAEHHBIX A1 U3YUYEHUSt XUMWK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHN

MpeAMeT opraHMYecKoM XMMUN: eé BO3HWKHOBEHWE, pa3BUTUE U 3HAYEHUe B
MONYYEHUM HOBLIX BELLECTB M MaTepuasioB. Teopus CTPOEHUS OpraHU4YecKmnx
coeanHeHunin A. M. byTnepoBa, eé 0CHOBHbIE NOMNOXeHWSA. CTPYKTYpPHble PopMy/bl
opraHuyeckux BewlecTs. [omonorua, usomepua. XuUMUYeCKas CBA3b B
OpraHNYecKMx COeAMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHMYyecKnx COeAMHEHWUN (CUcTemMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
Ba>KHeMLIMX NpeacTaBuTeneld KnaccoB OpraHNYeCcKmnx BeLLeCTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKoOM/ieHVe C o6paslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MO[e/NMpoBaHWe MOSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB NO NPEBPALLEeHNI0 OpraHNYeCcKMX BeLLEecTB
Npw HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHWe, TOMOMOrMYecKnin psg. MeTaH M 3TaH —
NpoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B NPUPOLe, MOMyyYeHue U
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA pag. STUEH U NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpUpPOBaHUSA, TaJIOrTEHNUPOBaHNA, TUapaTauun, OKWUCNEHUA U
nosiMmepu3aLmmn), NonyyeHe N NPUMeHeHNe.,

AnkaaueHbl: 6ytaameH-1,3 1 metunbytagueH-1,3: CTpoeHWE, BaXHelLIue
XMMUYeCKMe CBOINCTBa (peakums nonmmepusaumn). MonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpoCTenWwnin NpeacTaBUTENlb afIKMHOB: COCTaB, CTPOEHWE, (M3nYeckne u
XMMUYeCKMe CBOMCTBa (peakunn ruapupoBaHuns, raioreHnpoBaHus, ruaparauun,
ropeHuns), noy4eHe N NPUMEHEHME.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOWCTBA
(peakumy rasioreHMpoBaHNa 1 HATPOBaHUSA), MONyYeHWE U NpUMeHeHue. Toryor:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumuyeckue ceoticmaed (peam;uu

2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJNyYeHue U npumeHeHue. [OKCUYHOCTb
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apeHoB. [eHeTMyeckasa CBA3b MeXAy YrieBoAopoAamu, MpuHagnexawumm K
pas/IMyHbIM Knaccam.

MpupofHble MCTOYHMKWM YrNeBoAopoAoB. [pupOAHbIA ras v MomnyTHble
HethTAHbIE rasbl. HeTb 1 eé npoucxoxaeHue. Cnocobbl nepepaboTkn HegTn:
MEPeroHKa, KpPeKWHr (TePMUYECKMIA, KaTaIMTUYECKMin), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHWE B MPOMbILLIEHHOCTU M B ObITy. KameHHbIi
Yro/ib 1 MPOAYKTbI €ro nepepadoTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykKoB W PesuHbl, KOMIEKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB MU
rajIoreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOyYeHWe aTUIeHa
N U3yYeHMe ero CBOWCTB.

PacueTHble 3a1a4n.

BbluncneHns No ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 06bLEMA,
KO/IMYyecTBa MCXOAHOr0 BeLLecTBa MM NPOAYKTa peakuuu Mo U3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbLIX BELLLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMW MeTasinamu,
rasloreHoBOAOPOAAMI, TOPEHME), MpUMeHeHWe. BofopofHble CBA3U  MexXay
MO/IeKy1laMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHO/a Ha OpPraHn3M YesoBeka.

MHOroaToMHble  CNUPTbLl.  ITWIEHIIMKONb U TNULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBEHHas peakuuss Ha MHOroatomHble cnvpTbl). [elicTBUe Ha
opraHu3m yenoseka. lMpuMeHeHWe ravueprHa 1 3TUIEHTIMKONS.

®eHON: CTPOEHMe MOSEKYNbl, (M3MYEeCKMe W XMMUYECKME CBOMCTBA.
TokcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, auetanberuj:  CTPOeHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), NoslyvyeHne n NnpuMeHeHwe.

OOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHasl KUC/IOTbl: CTPOEHMNE, PM3NYECKMe N XMMUYECKMe CBOWCTBA (CBOWCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CreapvHoBad M ONenHOBas KUCMOTbl Kak MpPeAcTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MPoM3BOAHbIE KapOOHOBbLIX KUCMOT. [naponus
C/TIOXKHbIX 3(DMpOoB. XKnpbl. 'Mapoans xxmupos. MNprMeHeHre XUPoB. brnonornyeckas
POJIb XXNPOB.




Yrneeogpl: coctae, Knaccuukauma — yrnesogos  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl, (PU3NYECKMe W  XUMUYECKMe CBOMCTBa  (B3aMMOeincTBMe C
rmgpokcmagom megu(ll), okucneHve amMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IEHME, OPOXKEHME TNHOKO3bl), HaxOoX[eHWe B MNpupoge, NpUMEHEHUe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupofHble nonvmMepbl. CTpoeHWe Kpaxmasna u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums ¢ NOA0M).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
NpoBefeHve, Hab/MoAeHe U OnucaHue [LeMOHCTPaLVOHHbLIX OMbITOB: TOPeHMne
CMUPTOB, Ka4yeCTBEHHblE peakuuMn OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHO/Ma
okcugom meau(ll)), MHOroaToMHbIX CNMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anMMoOAeNCTBME Kpaxmania C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacueTHble 3aga4n.

BbluncneHns No ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 06bLEMa,
KOMMYecTBa UCXOAHOM0 BeLecTBa MM NPOAYKTa peakummn no U3BecTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 NCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKaLlme opraHnyeckmne CoeuHeHNs.

AMWHOKUCNOTbI KaK am(OTepHble opraHnyeckune coeguHeHus. dPusmyeckume
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HaYeHne aMMHOKMCNOT. MNenTuabl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. XUMWYECKMe CBOWCTBA OE/KOB:
rMaponus, feHatypaums, KauecTBeHHble peakLmmn Ha 6esku.

JKCnepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
Habo4eHe N onncaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6e1KoB npu
HarpeBaHun, UBETHble peakumn 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHble MOHATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMePU3aLnn, CPeaHAS MONeKyNspHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
O3HaKOM/IeHMe C obpasuamy NPUPOAHbLIX U UCKYCCTBEHHbLIX BOJIOKOH, MyiacTmacc,
Kay4yKOB.

MexnpeAMeTHbIe CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHUN OPraHNYecKon XvMumn B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX eCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTeCTBEHHO-HAYUYHOIO0 LKA,

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognuyHocTb, HabnaeHve,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, IHeprus, Macca, aToM, 3/MeKTPOH, MOJeKyna,
3HEPreTMyYeCcKUn YpPOBEHb, BELLECTBO, Teno, OOBEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusMm, 6uocepa, OOMeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

eorpatumsi: MUHepasbl, FOPHbIE MOPO/bl, NOMe3Hble NCKOMaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOIOLLME CPeACTBa, IEKAPCTBEHHbIE N KOCMETMUYECKMNe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHepreTUYeckMe YpPoBHMU, NOAYPOBHU. ATOMHblE opbuTamu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB Mo OpbuTansaM B aToOMax
3/IEMEHTOB MePBbIX YETbIPEX NMePUOA0B. DNEKTPOHHASA KOH(MTypaLmsa aTOMOB.

Meprofnyeckunin 3akoH 1 Mepuroanyeckast cucTeMa XUMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMbI
XUMU4Yeckux anemeHToB [. M. MeHfeneeBa C COBPEMEHHOMW TeOpuel CTPOeHUs
aToOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XMMUYECKUX 3/1EMEHTOB U
06pa3yemMbIX WMMKU MPOCTbIX W CAOXHbIX BELEeCTB MO rpynnaM u Mepruosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMUMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonAapHas W MNonsapHas, WOHHasA, MeTasnnyeckas). MexaHu3mbl
06pa3oBaHMsi  KOBa/IeHTHOM XMMW4YeckorW CBA3M (OOMEHHbIA U [OHOPHO-
aKkLenTopHblin). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENIbHOCTb.
CteneHb oKUCNEHNA. OHbBI: KaTUOHbI 1 @HNOHBI.
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BellecTBa MONEKYNIAPHOTO W HEMOJIEKYNAPHOTO  CTPOeHus.  3aKOoH
MOCTOSAHCTBA COCTaBa BeLlecTBa. TuMbl KPUCTA/IMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTAIINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/14 BeLLecTBa B pacTBope.

Knaccuukaums HeopraHMyecKnx COeAVHEHWNIA. HomeHKnaTypa
HeopraHuyecknx BewecTB. [eHeTMyecKas CBfA3b HEOPraHM4YecKMx BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNYeckorm XUMMK. 3aKOH COXpPaHeHMsi MacChbl BELLECTB,
3aKOH COXPaHeHWs 1 MpeBpaLLeHns 3HEPTUN MPU XUMUYECKNX PeakLnsX.

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT pas3/inyHbIX akTopoB. O6paTnMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMUYeckoro pasHoBecus. MNpuHumn Jle LLaTense.

AnekTponuTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
AeMOHCTpauma Tabnuy, «lMeprogmyeckass cuctema XMMUYeCKMx anemeHTos . W.
MeHzeneeBa», MU3yyeHWe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPALMOHHbBIX 1 NabopaTopHbIX OMNbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHne cpefbl paCTBOPOB BELLECTB
C TMOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakuMm WOHHOro 00MeHa),
NpoBeaeHMe NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacueTHble 3aga4n.

PacyéTbl MO  YpaBHEHUAM  XMMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMWYECKME PaCYETbl, PacyeTbl C WCMO/Sb30BaHWEM MOHATUA «MaccoBast
[0NS BeLLeCcTBa».

Heoprannuyeckasi xummus

HemeTtannbl. MonoxeHne HemeTannioB B [lepuognyeckoin  cucTeme
XUMUYECKUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHUS aTOMOB.
dur3nyeckne CBOINCTBA HEMETaNNoB. ANNOTPONUA HeMeTanoB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XNMMYEeCKMe CBOMCTBA BaXKHEWLUMX HeMeTanioB (rasioreHoB, Cepbl, a30Ta,
(hocthopa, yrnepoda U KPEMHMS) U UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MprYMeHeHMe BaXKHENLLMX HEMETAINIOB U UX COEANHEHUIA.
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MeTtannbl. MonoxeHve meTannoB B epuoamnyecKoin cucTeMe XMMUYECKNX
anemeHToB [. . MeHpeneeBa. OCOGEHHOCTU CTPOEHUS 3M1IEKTPOHHBIX 060/104eK
aTomoB MeTannoB. O6Lme (hranyeckme cBoiicTBa MeTanioB. CnnaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PAL HANPSHKEHWIA METa/IOB.

XUMNYECKME CBOWCTBA BAXKHEWLUMX MeTanoB (HaTpUi, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeAMHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITy U
TeXHUKe.

SKCnepuMeHTa/IbHble METOAbl M3YYeHUS BeLeCTB W WX MNPeBPaLLeHWiA:
n3yyeHne Konnekumm «MeTansibl U Cnjasbl», 06pasLoB HEMETas/10B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afad, HabnofeHVe W OonucaHne AeMOHCTPaUMOHHBIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aFOMUHKSA C pacTBOpamMu
KMCNOT WU LLEeN0YeR, KaUeCTBEHHbIE peakLUny Ha KaTUOHbI MeTasoB).

PacueTHble 3a1a4n.

PacuéTbl Maccbl BellecTBa WM 06bEMa rasoB MO M3BECTHOMY KOMMYECTBY
BELeCcTBa, Macce UM 06bEMY OAHOMO M3 Y4YacCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Macchbl (06bEMa, KONMYeCTBa BELLLECTBA) NPOAYKTOB peakLumm, ecinm 0fHO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KONOTMYECKON, SHEPreTUYECKON U NULLEBON
6e30MacHOCTW, PasBUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKMNX PeaKLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TyYeHWst BaXKHEMLUMX BELLECTB.

UenoBeKk B MMUpEe BELLECTB W MaTepuanoB: BaXXHEMLLUME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, KpacKu, CTEKNO, Kepamuka,
martepuasbl 418 3NEeKTPOHWKK, HaHOMaTepuasbl, OpraHNYecKne U MUHepaibHble
y06peHus.

XvMusi 1 300pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHNA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMosb30BaHMS NpenapaToB GbITOBON XMMUK
B MOBCEAHEBHOW XXN3HMU,

MexXnpegMeTHbIe CBA3N.

PeanMzaums  MeXnNpeAMETHbIX  CBA3e Npu U3yyeHUM  obwein U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
OOLMX EeCTECTBEHHO-HAyYHbIX MOHATWIA, TaK W MOHATUIA, SBNSIOLMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Knaccuukauus, nepuoanMYHOCTb, HabnaeHve,
3KCMEPVMEHT, MOAENNPOBaHNE, N3MEPEHME, SB/IEHME.
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du3nKa: MaTepusi, IHeprus, Macca, aTom, 371EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAMOaKTUBHOCTb, MOJIEKY/IA, SHEPreTUUECKNIA YPOBEHb, BELLLECTBO, TENO,
06beM, arperatHoe COCTOSIHWE BeLLecTBa, (PU3NYECKUe BESIMUMHBI N e4UHNLbI UX
N3MepeHunsi, CKOPOCTb.

Buonornsa: kneTka, opraHuW3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

[Ceorpama: MuHepasbl, FOPHbIE NMOPOAbI, MOJE3HbIE NCKOMaeMble, TOM/IUBO,
pecypcel.

TexHoMorns: Xmmmnyeckas MpPOMbILLIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILL/MIEHHOCTb,  (PapMaLieBTMYeCKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaTtoB, MNPOM3BOACTBO KOHCTPYKUMOHHBLIX MaTepuanos,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.
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NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHUS K pe3yfbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMAETCA CUCTEMHO-LEATE/IbHOCTHbLIN NMOAXOA.

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXOAOM B CTPYKType
JINYHOCTHbIX Pe3y/nbTaTOB OCBOEHMSI npegmeTa «XUMWs» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTI 1 CamMOOMNpPefeneHuIo;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNieHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 06Yy4aroLIMXCS PYKOBOACTBOBATLCA B CBOEW
[eATeNIbHOCTN LLEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMW, MPUCYLLMMMW  LieIOCTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA nNpeamMeTa «XuUMUs» LOCTUTAOTCA B
eMHCTBE Y4eOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N naeanaMmm POCCUINCKOro rpakaaHCcKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWUs,  CMNOCOOGCTBYHOWMMKM  MpoLeccam
CamMOMno3HaHMsi, CaMOpa3BUTUS U  HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [AeATe/IbHOCTU
obyyatoLLmXca No peannsaumn NPUHATLIX B O6LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpaxaaHCcKOro BOCIMTAHMS

0CO3HaHUA 06YYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTENR,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefiCTaBNeHUs O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWNIA B KOJINEKTUBE;
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FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHnn Yy4ebHbIX U Mo3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux npv aHan3e pasnyHbIX BUL0B Y4eOHOW AeATeIbHOCTY;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPUMEHEHNS XMMUKU, OCO3HAHWA TOro, YTO LOCTVDKEHWUS HayKW eCTb pesysnbTar
AJMTENbHBLIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX — MOUCKOB,
MOCTOSAHHOI O TPYAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHaM3e MHGopMayumn 0 nepefoBbIX AOCTVKEHUAX COBPEMEHHOW OTEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
N NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBATb CBOE MOBeAeHWe W MOCTYMKW CBOMX TOBapuLLen ¢
MO3NLUMIA HPaBCTBEHHbLIX W MPaBOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
He0OX0AMMOCTN OTBETCTBEHHOIN0 OTHOLLEHWA K COOGCTBEHHOMY (DM3UYECKOMY U
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  WHAVBUAYALHOTO W KONJIEKTUBHOIO
6e30nacHOro NoBefAeHUs B CUTYaLMsX, YIrpoXatoLWwmX 340P0BbI0 U XXU3HW NOMEN;

OCO3HaHWA MOCNeACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebneHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOWA
[eATeNIbHOCTN,  OOLEeCTBEHHO MO/Ie3HON, TBOPYECKOM W Apyrnx  Bugax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPeLleHWM NpaKkTUYecKnx 3ajad
coumasibHOM HanpasneHHOCTH (B pamKax CBOEro Knacca, LWKO/bI);
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NHTEepeca K NMPakTUYeCKOMY M3YYeHU NMPOogeccunin pasfiMyHoro poga, B TOM
4mc/ie Ha OCHOBE NMPUMEHEHWS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOW AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayulein npoeccun U peannsaumm COBCTBEHHBIX MXM3HEHHbIX
M1aHOB C YYETOM JINYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMUWN, MHTEPECOB U
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYeCKM Lien1ecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHMMaHMSA TN06abHOrO XapakTepa 3KOJIOTMYECKUX MpPo6/ieM, BMSHUA
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NMPUPOAHOIA 1 CoLanbHOM cpeapbl;

0CO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAaHUA  JOCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUs NPOrHo3MpoBaTb HE6MaronpusATHbIE 3KONOrMyecKue
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABaTe/lbHOM, KOMMYHUKATUBHON M COLManbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTMBHO MPOTMBOCTOATH  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHMUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKN 1 0OLLECTBEHHOW NPaKTUKW;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HayKW, OCO3HaHWA €eé ponv B
(hopMMpOBaHMM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUWM MPUPOLHLIX 3aKOHOMEPHOCTEN W pelleHUM npobsieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXAEHHOCTM B 0CO6G0M  3HAUYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMM3ALMN: B €€ TYMaHWUCTMYECKON HanpaBfeHHOCTU W BaXKHOW ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBO, SHEPreTUUYEeCKOW, NULLLEBOWN Y
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHWMaHWA  CYLLHOCTW MeTOLOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CNOoCOGHOCTM WUCMO/b30BaTh
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noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNIEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa30BaHNI0, K aKTUBHOMY MOJIYYEHUIO HOBbIX 3HAaHWA MO XMMUW B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

MHTepeca K 0CO6EHHOCTAM TpyZda B pas/iM4HbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHMS Y4eOHOro npeameTa «XUMus» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepwsi, BELLEeCTBO, SHEPrUsi, ABNEHNE,
MPOLecC, CMCTeMa, HayUHbI hakT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCcnefoBaHne, HabnoaeHNe, M3MepeHNe, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YHatOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
AeNCTBUSA B NO3HABATE/IbHOW M COUMaNbHOM NPaKTUKE.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMafeHNE YHMBEPCa/IbHbIMU
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHWUKATMBHbIMWU W PErynsaTUBHbIMU
AEeACTBUAMMN.

OBnaneHne YHUBEpPCAJIbHBIMU y‘leﬁHLlMI/I MO3HABaATCJIbHBIMU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

caMmocToATeNbHO  (hOpMy/NMpoBaTb UM aKTyanuM3upoBaTb  MPo6nemy,
BCECTOPOHHE e€ paccMaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3ajaBas MNapameTpbl U KpUTEpUM UX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AESTENbHOCTM C MOCTABNEHHBIMU LIENSIMU;
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MCNONb30BaTb MPW OCBOEHWUM 3HAHWIA MPUEMbI NIOFMYECKOrO MbILLIEHNA —
BbIAENATb XapaKTepHble MPU3HaKN MOHATWMIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,
MCNONb30BaTb COOTBETCTBYHOLLME NOHATUA AN 06bACHEHUS OTAENbHbIX (HaKTOB U
ABNEHUI;

BblOVMpPaTb OCHOBaHWA W  KpUTEpUM [ANA  KnacCuuKaumMm Bewects W
XUMUYECKUX peaKLni;

yCTaHaBNMBaTb  MPUYMHHO-CNEACTBEHHbIE  CBA3W  MeXAy W3yYaeMbIMU
ABNEHNAMU;

CTPOUTb NIOrnyeckne paccyxpeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, O
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B pacCcMaTpuBaeMblX
ABNEHMSX, POPMYNNPOBATL BbIBOAbI U 3aK/THOUEHUS;

MPYMEHATb B NPOLIECCE NO3HAHWUSA, UCMO/b3YEMblE B XUMUWM CUMBO/IMYECKME
(3HakoBble) Mogenn, Npeobpas3oBbIBaTb MOAE/bHbIE MPeACTaBNeHNS — XUMUYECKUIA
3HaK (CMMBO/M) 3/MeMEHTa, XMMU4Yeckas QopMmyna, YpPaBHEHME XUMUYECKOMN
peakuMn — Npu peweHMn YYebHbIX MO3HaBaTe/IbHbIX W MPaKTUYECKMX 3adau,
MPYMEHATb Ha3BaHHbIE MO/E/bHbIE NPEACTaBNEHMS 415 BbISBIEHUS XapaKTePHbIX
MPV3HAKOB M3Yy4aeMbIX BELLECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

B/lafleTb OCHOBaMW METO[O0B Hay4HOro MO3HaHMS BELLECTB U XMMUYECKMX
peakuuii;

(hopMynunpoBaThb Lienn 1 3afa4mn UccnefoBaHns, UCMob30BaTh NMOCTaB/IEHHbIE
M CaMOCTOATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayeCcTBe WHCTPYMeHTa
MO3HaHMS M OCHOBbI 415 (DOPMUPOBAHMA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXEHUI;

BNafieTb HaBblKaMy CaMOCTOSITENIbHOrO MMaHWPOBaHWA W NPOBeAeHUSs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUS HabnoaTh 3a X040M
npouecca, CamoCTOATENIbHO MPOrHO3MPOBaTb €ro pesynbTar, (OPMYyIMpoBaTb
0606LLeHNS 1 BbIBOALI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCeL0BaHNS,
COCTaB/siTb 060CHOBaHHbIV OTYET O NPOAENaHHON paboTe;

npuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOA W MPOEKTHOM
AeATeNbHOCT, NPOSBNATL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOSTE/lbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYeCKMX 3afa4y, MPUMEHEHMIO Pas/INUHbIX
METO/0B NO3HaHWS.

3) pabora ¢ unpopmaumei:

OpPVMEHTMPOBATLCA B Pa3IMYHbIX UCTOYHUKAX WHDOpMaumMm  (HayyHo-
MonynspHas JfmMTepaTypa XUMWYECKOrOo COAEPXKaHus, CrpaBOYHble Mocobus,
pecypcbl VIHTepHeTa), aHa/M3MpoBaTb UHMOPMAaLMIO pas/IMyHbIX BUAOB U (hopm
npeacTaBneHuns, KPUTUYECKM OLeHMBaTb ee [OCTOBEPHOCTb 7
HENPOTMBOPEYMBOCTb;
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(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTObOpe MH(opMauunW, HeobXoAMMOW [ANS  BbIMO/HEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tuna;

nprobpetaTb OMbIT WCMNOMb30BaHNUA WMHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pas3INYHbIX NMOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaLMn (CXeMbl, rpadnku, gnarpaMmbl, TabnuLbl, PUCYHKN U ApYyTrue);

MCNONb30BaTb HAyYHbIA HA3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaLUMen: MPUMEHSTb  MeXnpeameTHble  (usnuyeckue w
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3a/iaBaTb BOMPOCHI MO CYyLLEeCTBY 00CY)X/AaeMO TeMbl B Xofe Ananora u/mnu
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MOJTy4eHHbIX CAMOCTOSATE/IbHO UM COBMECTHO CO CBEPCTHUKAMM NPU BbIMOSIHEHNM
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKon paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm y4yebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesynbTaTaM MPOBEAEHHbIX WCCNEeA0BaHUI MYTEM COrfacoBaHUS MO3nLUWIA B
Xofe 06cyXaeHns u 0bMeHa MHEHUAMMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSATE/IbHO M/IaHNMPOBaTb WM OCYLLECTBMISATb CBOK MO3HaBaTE/IbHYHO
[eATeNbHOCTb, Onpefdenss eé uennm v 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMNOMIHEHMM Y4YeOHbIX W WCCNefoBaTe/IbCKUX 3adad, Bblbupatb Hambonee
3 eKTUBHbIA CNOCO6 UX PELIEeHNS C YYETOM MOMYYEHUSI HOBbIX 3HAHUIA O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOE AeATeNIbHOCTM Ha OCHOBe caMoaHa/n3a
1N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUSI Kypca «OpraHU4Yeckass XuMus»
OTpaXaroT:
COpMUPOBAHHOCTb  MPEACTaBMAEHUA O  XUMUYECKOW  COCTaBASOLLEN

ECTeCTBeHHO-HayLIHOI7I KapTWUHblI MWpa, pPOanN XUMMUK B MNO3HAHNN SIBNEHUN
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npupogbl, B (POPMMPOBAHUN  MbIWIEHUA W KY/[bTYpbl  JIMUHOCTU, €€
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/11 PeLleHNs NpakKTUYecKnX 3aaay
N 3KONIOTMYECKM 060CHOBAHHOIO OTHOLLUEHWS K CBOEMY 3[0POBbIO U NPUPOAHON
cpeae;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
OCHoBoOMonaratowpe MnOHATUSA  (XMMWYECKWIA  3/1eMeHT, aToM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBSI3b, CTPYKTYpHas ¢opMmyna (pasBepHyTas M COKpalleHHast), MO/b, MONSPHas
mMacca, MOJISIPHbIA 006bEM, YrNepodHbIA CKeneT, (YHKUMOHaNbHas rpynna,
pafvKan, U3omepus, N30Mepbl, FOMONOTMYECKNIA pPajg, rOMOSIONK, YrieBo40poabl,
KICNOPOL Y a30oTcofepXaline COefMHeHUsi, MOHOMep, MOJMMEpP, CTPYKTYPHOE
3BEHO, BbICOKOMOEKY/NAPHbIE COEANHEHMS); TEOPUMN U 3aKOHbI (TEOpUs CTPOEHMS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHWs MacCbl BELLECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
nexawie B OCHOBE MOHUMaHUA MNPUUYUHHOCTM U CUCTEMHOCTM XUMWUYECKMX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM UCMO/b30BaHUN BaXKHEWLINX OpPraHUYecKUX BeLEeCTB B ObITy U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKW MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMmMcaHnn COCTaBa, CTPOEHNSA 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCMNONb30BaTb XMMUYECKYH) CUMBOSIUKY A5
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (Pa3BEPHYTON, COKpaLLEHHOW)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
N3roTaB/MBaTb MOAENN MOMEKY/T OpraHUYeCKUX BELLEeCTB A1 MNNKCTpauun mx
XMMMYECKOr0 1 MPOCTPaHCTBEHHOI0 CTPOEHNS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHNYecKMx BeLeCTB MO WX COCTaBy W CTPOEHWIO K OrnpeaeneHHOMY
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COEAMHEHUNS, BbICOKOMOMNEKY/NAPHbIE COeAMHEHUS), [aBaTb MM Has3BaHWUA MO
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
KNCOTa, YKCYCHasa K1CNoTa, 0/1enHOBas K1CoTa, CTeapnHOBas KMUC/0Ta, M/1H0K03a,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);
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CPOPMMPOBAHHOCTb YMEHUS TMPUMEHATb MOJIOXKEHUA TEOPUU CTPOEHUSA
opraHuyeckux Belects A. M. byTnepoBa A5 006bACHEHNS 3aBUCMMOCTY CBOMCTB
BELLECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHeHNs MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKMe CBOMCTBA TUMWUYHBLIX MPEeACTaBUTENEN Pa3/INYHbIX
K/1aCCOB OPraHMYeckmx BellecTB (MeTaH, 3TaH, 3TW/IEH, MPOMUIeH, aueTWueH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Le/inoo3a, aMUHOYKCYCHast KMUC/0Ta), UAOCTPUPOBaTb FeHETUYECKYHO
CBA3b MEXAY HVWMU YypaBHEHWAMMW COOTBETCTBYHOLMX XUMMUYECKUX Peakunin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

CPOPMMPOBAHHOCTb YMEHUSA XapaKTepru30BaTb UCTOUHWUKN YTIEBOJOPOLHOIO
Cbipbsi  (He(Tb, MNPUPOAHbLIA ra3, Yronib), CHAOCO6bI WX MNepepaboTKn U
MPaKTMYeCKoe NPMMeHeHWe NPOAYKTOB NepepaboTKu;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHMAM (Maccbl, 06bema, KONMYEecTBa UCXOAHOr0 BeLecTBa WM MPOAYKTa
peakumMuM Mo W3BECTHbIM Macce, 00beMY, KOMMYECTBY OAHOM0 M3 WCXOAHbIX
BELL,ECTB UM MPOAYKTOB peakumm);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOb3YeMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMWYECKUX ABNeHWIn (Hab/loAeHne, N3MePeHUe, 3KCNEePUMEHT, MOAENMPOBaHNE),
MCNONb30BaTb CUCTEMHbIE XMMUYECKME 3HaHWA [NS NPUHATUS pelleHuin B
KOHKPETHbLIX >KU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BelWecTBaMu U KX
MPYMEHEHMNEM;

CPOPMMPOBAHHOCTbL YMEHWNIA COONIOAATL NPaBu/Ia Mosb30BaHUA XUMUYECKOM
nocyfo n nabopatopHbIM 000pYLOBaHVEM, a TakXe Mpasuna obpalleHus ¢
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUMAMU MO BbINO/HEHNIO NabopaToOpPHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWIA MIaHMPOBaTb W BbLIMOMHATL  XUMUYECKUIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnX BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEHA W W3YyYeHUe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnYecKmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHMW, LBETHble peakuuy OGenkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BewlecTBaMm U N1abopaTopHbIM  060pYA0BaHWEM, MPeLCTaBNATb  Pe3y/bTaThl
XMMWYECKOrO 3KCMeprMeHTa B (hOpMe 3anucy ypaBHEHWIn COOTBETCTBYHOLLUX
peakLmin n PopMynIMpoBaTh BbIBOLAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHWI  KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OpPMaLMIo, NOMyyvyaeMyrd W3 pasHblX WCTOYHMKOB (CpefcTBa MaccoBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);
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C(hOpMMPOBAHHOCTb ~ YMeHW  cobnodaTb  MNpaBuna  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBMSA Ha >XMBble OpPraHM3Mbl OMpPefeneHHbIX OpraHUyYecKmnx
BELLLeCTB, MOHMMas cMbic/ nokasaTtensd MAK, noscHATb Ha npumMepax Crnocoobl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BELLECTB U
XUMUYECKNX ABNEHUIA;

ANA cnenbiX U cnaboBuadwmx 00y4yarolmMxcs: YMeHWe UCMoMb30BaTb
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «O6uasd M HeopraHuyeckas
XUMUSA» OTpaKatoT:

ChOpMMPOBAHHOCTb  MPeACTaB/EHNA: O  XMMWUYECKOM  COCTaB/AOLLEN
eCTECTBEHHO-HayYHOW KapTUHbI MUpPa, POAN XUMUW B MO3HAHUW SB/IEHWIA
npupodbl, B  (DOPMUPOBAHUM  MbILWEHUA W KY/NbTypbl  JIMYHOCTKM, eé
(PYHKLMOHA/IbHON rPaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3atad
N 3KONOrMYecKM 060CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[0POBbIO U NPUPOAHON
cpese;

BMafleHne  CUCTEMOM  XMMMYECKMX  3HAHWA,  KOTOopasi  BK/HOYAeT:
OCHOBOMosaratoLwye MoHATUS (XMMUYECKUIn 3N1eMeHT, atom, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpOUTaNX aTtomMoB, WOH, MOJMEKyna, MOJb, MOAPHLIA 06BEM,
Ba/IEHTHOCTb, 3/IEKTPOOTPULLATE/IbHOCTb, CTEMNEeHb OKUCNEHNS, XMMUYECKas CBA3b
(KoBaneHTHas, MOHHasA, MeTa/lInyecKas, BOAOPOAHAsA), KpUCTA/IINYECKas peLleTKa,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3MEKTPOUTbI,  HE3NEKTPONNTI,
3NIEKTPONINTMYECKAA — Auccoumaumns, OKUCUTeNb, BOCCTaHOBWUTENb, CKOPOCTb
XMMUYECKON peakumn, XUMUYECKOe pPaBHOBECUE); TEOpUM W 3aKoHbl (Teopwus
3NEKTPONNTMYECKON Auccoumaumn, nepuoamyecknii 3akoH . V. MeHpeneesa,
3aKOH COXpaHeHWs MacCbl BELLECTB, 3aKOH COXPaHEHWA W MpeBpaLleHns SHeprum
MNpyY XMMUYECKUX peakumsx), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUIA S3bIK XUMUW,
MWPOBO33PEHYECKME 3HAHUSA, fieXalme B OCHOBE MOHMMAHWA MPUYMHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYeCKMe CBeAEeHUA O CBOMCTBAX,
COCTaBe, Noly4YeHnn 1N 6e30MacHOM MCNOMb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/lOBEKa,;

22



COPMUPOBAHHOCTb YMEHWUIA BbISBMATL XapaKTepHble MPU3HAKN MOHATUMA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYHOLLME MOHATUSA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaB/leHVs  (POPMyN  BELeCTB U YPaBHEHUA  XMMWYECKUX  peakuuid,
cucrtematmyeckyto HomeHknatypy (IUPAC) n TpuBMasibHble HasBaHUA OTAE/bHbIX
HeopraHMyecknx BelecTB (YrapHbld ras, YrfieKuc/blii ra3, amMMuak, ratleHas
N3BECTb, HeralleHas U3BeCTb, NMUTLEBAA COAA, MUPUT U APYTue);

CPOPMMPOBAHHOCTL YMEHWIA ONpeeNnsTb Ba/IEHTHOCTb U CTeMeHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BWUL XMMWUYECKON
CBA3N (KOBa/IeHTHas, MOHHas, MeTa/lINYecKas, BOAOPOAHAs) B COEAUHEHNAX, TUM
KPUCT/ININYECKOM PELUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), XxapakTep cpefbl B BOAHbIX pacTBOpax HEOpPraHNYecKmx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHM4yecKMX BeLEeCTB MO WX COCTaBy K OMNpefeneéHHoOMY Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BELLEeCTBA — METa/l/Ibl U HEMETa/bl, OKCU/bl, OCHOBaHS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOANYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
1N MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHMe
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYECKUX anemeHToB M. V. MeHgeneeBa, WCNonb3ys MOHATUA «S-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3MIEMEHTOB U UX COEAUMHEHWIA
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe CBOWCTBA  HEOPraHMYeCKMX  BELWEeCTB  Pas/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXAy HeopraHM4ecKuMu
BeLLeCcTBaMM C MOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (4YMcny M cocTaBy pearvpyrolimMx BeLecTs, TEMI0BOMY
ahekTy peakunmn, M3MEHEHMIO CTemneHel OKWUCNEHMS 3M1EMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KatamsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHWSA peaKLMii MOHHOIO 0OMeHa, YYnTbIBas
YC/I0BUS, NMPU KOTOPbIX 3TV peakunm nayT 40 KOHLE;
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ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpblBaTb  CYWHOCTb  OKMC/IUTENbHO-
BOCCTAHOBMUTE/IbHbIX PeakLMil NocpeLCTBOM COCTaB/IeHUsA 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn 0T pasinyHbIX (haKTOPOB; XapakKTep CMELLEHUSA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTU OT BHELUHEro Bo3aencTaua (NpuHumn fle LLlaTense);

COPMMPOBAHHOCTb YMEHMIN  XapakKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KO0NOrMyecKmx npobneMax XMMUYECKOro Npon3BOACTBa;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bema rasoB no U3BeCTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OAHOMO M3 YYaCTBYIOLMX B peakumm
BELLECTB, TEMN0BOro apdekra peakumy Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNSA 3HEPTUN;

ChOpMMPOBAHHOCTb YMEHUIA cobMtoAaTh nNpasua rnosb30BaHNS XMMNYECKO
nocyaoi n nabopaTopHbIM 060pYyAOBaHMEM, a TakKXe npaBuia o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA M1IaHMPOBaTb W BbLIMOMHATL  XUMUYECKWIA
3KCNepuUMeHT (pasfioXkKeHue nepokcuaa BOAOpOAa B MPUCYTCTBUKM KaTanmsaTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BINAHME Pa3/INyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha CynbgaT-, KapboHaTt- U
X/IOPUA-aHNOHbI, Ha KaTMOH aMMOHWS, PeLleHne 3KCMepUMeHTa/IbHbIX 3afa4y no
TemaM «MeTannbl» 1 «HemeTanbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e30MacHOCTM Npu 06paLLeHnn ¢ BelecTBamMy 1 nabopaTopHbIM 060pYyL0BaHNEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin u opmynMpoBaTb BbIBOAbI HAa OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTEpHET 1 gpyrux);
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C(hOpMMPOBAHHOCTb ~ YMeHWW  cob/MofdaTb  MpaBuia  3KOSIOMMYECKU
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaeneHHbIX BELECTB, MOHUMAaS
cMmbicn nokasatens MAOK, NoAcCHATbL Ha npumepax Crnocobbl YMEHbLUEHUS U
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CNaboBuaAawWmx 06yyarolwmxca: YMeHWe WCMonb30BaTh
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

(hopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX CoeMHeHNn A. 3
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
2.1 MpeaensbHble yrnesoaopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKaivieHbl, aNKNHbI
2.3 ApomMaTnyecKue yrnesoopoabl 2
24 MpypoaHbIe UCTOYHWKIM YTNEBOAOPOLOB U 3 1
nx nepepaboTka
WToro no pasgeny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfiernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesofbl 3 1
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Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKUCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayyykun. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34
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11 KITACC

KoaundecTBOo yacoB 3.J'IeRTp0HHLIe
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
CTpoeHune aToMOB. Mepnoanyeckmii 3aKoH
11 n lNepnogmyeckas cucTeMa XMMNYECKUX 3
anemeHToB A. . MeHaeneesa
12 CtpoeHue BelecTBa. MHoroobpasue 4
' BELLIECTB
13 XUMUNYECKNE peakumnm 6 1 1
MToro no pasgeny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 MeTannbl
2.2 HemeTannbl 1
53 CBA3b HEOpPraHWYecKnx 1 opraHNYecKmx ’
' BELLIECTB
MToro no pasgeny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XUMUA U XKN3Hb 4
WToro no pasgeny 4
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OBLULEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

34
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