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MNOSCHUTEJIBHAS 3AIINCKA

Mporpamma nNoO XWMWUWM Ha YPOBHE CcpedHero o6ulero o6pa3oBaHNA
paspaboTaHa Ha OCHoBe defepasibHOro 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
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBaTesibHOM cTaHgapte COO, ¢ ydétom KoHuenuun npenogaBaHus
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOMOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoccuiicKoi
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue lMpasuTtensctBa PP 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 «Xummsa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
coflepXKaHusi, pe3ynbTatoB 00y4vyeHMs W TPeboBaHWA K YPOBHKO MOArOTOBKU
BbIMYCKHWKOB.

XuUmnyeckoe 06pasoBaHue, rnosly4yaemoe BbIMYCKHMKaMM
06LLe0bpa3oBaTe/lbHOM  OpraHu3auun, SBNSETCA HEOTHEM/IEMOM 4YaCTbio KX
o6bpa3oBaHHOCTU. OHO CAYXUT  3aBepLlaloWMM  3TanoM peaimsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IOUYEBbIX LEHHOCTEN, MNPUCYLLNX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHUS MUPOBO33PEHNSA 1 06LLENA KYNbTYpbl
YesioBeKa, a TakXXe 3KOMOrnMyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
30POBbI0 N MPUPOAHOA cpefde. Peanuayetca XuMMU4YecKoe 06pasoBaHue
0byyatoLLmMXca Ha YpoBHe cpefHero o6ulero obpasoBaHMsi cpeacTBaMy y4eOHOro
npeagMeta «XUMUSA», COAepXaHue W MOCTPOeHWe KOTOPOro OnpeaesieHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeuuduKM HayKu XUMUW, €€ 3HaYeHns B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HW O0OLLECTBa, a Takke C Y4ETOM
06WKMX Ueneln u MNPUHUMNOB, XapaKTepusylowmMX COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obLuero obpasosaHmsi B Poccuiickoin degepauun.

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BK/ag B (hopMUpOBaHMEe pauyoHasibHOr0 HayYHOro MblLLEHNS,
B CO3[aHuWe LefIoCTHOro MpeacTaB/ieHns 00 OKPYXXatoLeM MUpe Kak O efuHCTBE
NPUPOLbI N 4YenoBeKa, KOTOpPOe (DOPMMPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBS3N MeXAay
CTPOEHMEM BELLECTB, UX CBOMCTBAMM 1 BO3MOXKHbIMW 06/1aCTAMW MPUMEHEHUS.



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
cosugartesibHas, Kak HayKa BbICOKMX TEXHONOrWi HanpaBfieHa Ha peLleHune
rnobasbHbIXx NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HePreTMYeCKOn, NULLLEBOIA, IKO/TIOTMYECKON 6€30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMWM UENAMU U MPUHLMNAMW CpefHero o6Llero
o6paszoBaHus cofepxkaHune npeamerta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha 0OLLEKYNbTYPHYHO MOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IOYEHUA B XKU3Hb  COUMYMa, MPOLO/IHKEHMS
06pas3oBaHNsA B pa3inyHbIX 061aCTAX, HE CBA3aHHbLIX HEMOCPEACTBEHHO C XUMUEN.

CoctaBnaiowmmMmn  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckasd xumma» n «O6LWas M HeopraHU4Yeckas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHM4yecKon XMMUKN (C BKIKOYEHMEM 3HAHWIA M3 OOLLEA XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegMeTa obecrieynBaeT BO3MOXXHOCTb PacCMOTPeHMA BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «O6Las u
HeopraHuyeckas XuMMusi» cgopmmpoBaHa B MNporpamme Mo XUMMM Ha OCHOBe
CUCTEMHOrO MnoAxoJa K W3y4Y4eHWO Y4yeOGHOro marepvana u 06ycC/oB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TaK, B KypCe OpraHM4yecKOm XMMUM 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 pasBUTUMM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6UONOrNYECKU
aKTUBHbLIX COeMHEHWNA. B Kypce OpraHM4Yecko XUMWW MOMy4arT pasBUTHe
ChopMMpOoBaHHbIE HA YPOBHE OCHOBHOIO 06Llero 06pa3oBaHus MepBOHaYasibHble
NpefCcTaB/IEHUSI O XMMMUYECKOIN CBA3M, KNaCcCU(MKALMOHHBLIX NMpU3HaKax BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, O XMMUYECKOIN peakumn.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XWMUs» 6a30BOro  YPOBHSA
paccMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMyecKniA matepvan u  (akToNornyeckme CBeAeHMS O BeLecTBax U
XMMUYECKOW peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepMOLNYECKOrO 3aKOHa C OOLLIETEOPETUYECKUX U METOAOMOMMYECKUX MO3ULNNA,



rnyoXke nMOHATb WCTOPUYECKOE W3MEHEHWe (QYHKUMIA 3TOr0 3akoHa — OT
0606LLaroLen 40 06BACHAIOLLEN Y NPOTrHO3NPYIOLLEN.

EanHas cuctema 3HaHWUA O BaXXHEWLUMX BeLLEeCTBaX, MX COCTaBe, CTPOEHWN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
aNleMeHTaMM  COLEPXKaHUS, UMEIOLWMMMN  Ky/bTYPOSIOTUYECKUA U MPUKNaLHON
XapakTep. 3OTW 3HaHWA CMOCOOGCTBYKOT MOHUMaHWUKO B3aMMOCBA3N XUMUM C
APYTUMU HayKaMK, PacKpbiBalOT eé posib B MO3HABATE/IbHOW M MPaKTUYeCKOM
[eATe/IbHOCTN YesioBeka, CrocOoOCTBYHOT BOCMUTAHUIO YBaXKEHUS K Mpoueccy
TBOPYECTBa B 06/1aCTU TeOPUN N NPAKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOTaroT
BbIMYCKHWKY OPWEHTUPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
npo6reMax, CBSi3aHHbIX C XMMWER, KPUTUYECKN OCMbICIMBATL MH(OPMaLUIO ©
NPUMEHATb €& [ANA MOMOSHEHUA 3HaHWIA, pPelleHNs WHTENNEKTYaslbHbIX 1
3KCMepPUMEHTa/IbHbIX MUCCMef0BaTeNbCKMX 3aaay. B uenom cogepxkaHve y4ebHOro
npegMeta  «XMMUS»  [AHHOTO  YPOBHS  M3Y4YeHMS  OPMEHTUPOBAHO  Ha
(hopmmupoBaHMe Y 0OYYaIOLLMXCA MUPOBO33PEHYECKOM OCHOBbI 4711 MOHUMaHMS
(hnnocodicKMX Maein, TakMx Kak: MaTepuasibHOe eAMHCTBO HeopraHWyeckoro u
OpraHMyeckoro mwmpa, 00YCNOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUIA MYTEM 3KCNepuMeHTa W
PeLleHnss NPOTMBOPEUNA  MeXAYy HOBbIMMA  (hakTaMu W TEOPETUYECKMMMU
NpeanocblSIKaMy, 0CO3HaHUE PO XMMUWN B PELLIEHUWN 3KOSTIOTMYECKUX NPo6/eM, a
TaKXXe Npob6siem coepexxeHnst IHepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbLIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3agad  BOCMMUTaHMS, pPasBUTUA U coLMaIn3aLmm
06yyvatoLLMXCa MPUHATbIE MPOrpaMMoi Mo XMMUW MOAXOAbl K ONpeaeneHunto
cogepXaHus U MOCTPOeHMs MpefMeTa npeagycMaTpuBaroT  (hOpMUpPOBaHue
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30BOe 3HayeHWe A1
Pa3INYHbIX BUAOB [AEATENbHOCTW: pelleHns npobneM, MOWCKa, aHau3a wu
06paboTKM MH(opMaLMK, HEOBXOAMMbIX AN NPUOBPETEHNSA ONbITa NPaKTUYECKON
N 1CCNefoBaTeNbCKOM AeATeNbHOCTU, 3aHMMAlOLLEe BaXXHOE MeCTO B MO3HaHMK
XVIMUW.

B npaktuke npenojaBaHUsi XMMUM Kak Ha YpPOBHe OCHOBHOrO 06LLero
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero obpasoBaHns, Npu onpeaeneHnn
coAepXaTeNlbHON XapaKTepUCTUKN Leneld U3ydeHUs npeameTa Hanpas/eHUEM
MePBOCTENEHHOW 3HAYMMOCTU TPaaMLUMOHHO MPU3HAETCA (hopMMpOBaHKME OCHOB
XMMUYECKOW HayKM KaK 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNbHOCTN YesioBeKa M Kak O4HOr0 U3 KOMMOHEHTOB MUPOBOA KynbTypbl. C
METOANYECKOMN TOUKM 3PEHUS TakoM MOAXOL K OMNpedeneHuto Lenein mn3yyeHus
npegmeTa ABMISETCA BMNOJHE 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/AOLLEA eCTECTBEHHO-HAYUYHOW KapTWHbI MUpa, B OCHOBE KOTOPOW
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 Pa3BUTUA N CTAHOB/IEHNS;

o (hopMUpOBaHVE W pa3BUTHE NMPEACTaBIEHNA O HAYYHbIX METOAAX MO3HaHUS
BELLECTB U XMMUYECKUX peakuuid, HeobXoAuMMbIX AN NpUobpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB W XUMUYECKUX SABNEHUN,
MMEIOLLMX MECTO B NPUPO/E, B NPaKTUYECKOW U MOBCEAHEBHOM XXMN3HU;

e PasBuUTME YMEHWIA M CNOCOOOB AeATENbHOCTH, CBA3AHHbIX C HAONIOAEHVEM U
OOBACHEHMEM  XMMUYECKOTO  3KCMEepUMeHTa, COOMIOAeHMEM  MpaBu
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMUKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuTETaMK B CUCTEME CpefHero obuiero obpasoBaHuns. CerogHs B
npenogaBaHMM  XMMUW B OOMbLUE  CTeneHW OTAAETCA  NPeArnodTeHune
MPaKTUYECKON KOMMOHEHTE COAepXaHUs O0Oy4YeHUs, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLe06pa3oBaTe/lbHO OpraHu3auum, BnafderoLlero 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 cBA3nM C aTuM npu mM3ydeHUrM npegmeta «XUMUS» LOMUHMPYHOLLEee
3HaYeHne NPMOGPETAIOT TaKme LeNn 1 3aaum, Kak:

aflanTaumsa obydarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs mMunpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa30BaHUIo, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPaMOTHbIX
PEeLLeHN B KOHKPETHbIX XMU3HEHHbIX CUTYaUMaX, CBA3aHHbIX C BELLEeCTBaMU N UX
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCHA  KNHOYEBLIX  HaBbIKOB  (K/THOUEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: peLleHns npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HeOOXOAMMbIX A5 MPUOBPETEHNUA OnMbiTa [AeATe/IbHOCTW, KOTOopas 3aHWMaeT
Ba)XXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKM C  MNO3nLMiA
9KONOrnyecKoin 6e30MacHOCT XapakTepa B/IUAHUA BELECTB U XUMUYECKUX
MPOLECCOB Ha OpraHM3M YesioBeka U MPUPOSHYHO Cpeay;



pa3BMTME MNO3HaBaTe/lbHbIX WMHTEPECOB, WMHTENNIEKTYa/lbHbIX W TBOPYECKMX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCNO/Mb30BaTb
COBpPeEMEHHbIE MHMOPMALMOHHbIE TEXHOMIOMUI NS NMOUCKA WU aHanm3a y4ebHoW U
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAePXKaHS;

(hopmmpoBaHMe 1 pasBuTHE Y 06YyHatoLWMXCA acCOLMAaTUBHOIO N NOrMYECKOro
MbILLNeHNA, HabntoAaTeIbHOCTM, COOPAHHOCTHU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeoOX0AMMbI, B YaCTHOCTW, MPU MNJaHMPOBAHUM W MPOBEAEHUM XUMWUYECKOrO
3KCNEPUMEHTE;

BOCMUTaHME Yy Ob6yuvalolmxca  YOeXXAEHHOCTM B FYMaHUCTUYECKOWA
HanpaB/IEHHOCTU XUMWMW, €€ BaKHOM PONN B PeELeHMU rNnobanbHbIX NPo6em
paLMoHanbHOro NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHns NPUPOAHOro pPaBHOBECUS, OCO3HAHWUSI HEOOGXOAMMOCTU BGEpPeXHOro
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 yuyebHOM nnaHe cpeaHero o6LLero o6pa3oBaHUs MNpeameT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMeTbI».

OO6LLee YMCno YacoB, OTBEAEHHBIX A1 U3YUYEHUst XUMIK, Ha 6a30BOM YPOBHE
cpefHero obulero obpasoBaHus, coctaendeT 68 vacos: B 10 knacce — 34 vaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITIACC
OPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

MpeameT OpraHNYecKon XnMMmn: eé BO3HUKHOBEHWE, Pa3BUTINE U 3HAYEHME B
NoslyYeHUN HOBbLIX BELLLECTB M MaTepuanoB. Teopusi CTPOEHNS OpraHnyecKnx
coeanHeHnin A. M. byTnepoBa, eé 0CHOBHbIE MoJIOXKeHNA. CTPYKTYPHbIE (hopMy/ibl
OpraHuyecKkux BeLLecTs. Fomonorus, nsomepus. XnmMmmnyeckas csasb B
OpraHNYecKMx COeMHEHUAX — OAUHAPHBIE U KPaTHbIe CBA3MW.

MpeacTaeneHne 0 KnaccuuKaumm opraHNUYecknx BellecTB. HomeHKknatypa

OpraHMYyecKnx COeAMHEHW (CucTemaTMyeckas) W TpUBMaSIbHblE Ha3BaHWA
BaKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKnx BeLLECTB.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuit:
O3HaKoOM/ieHe C o6paslaMu OpraHuMyeckMx BeLLECTB M MaTepuaiaMy Ha WX
OCHOBE, MO[e/fMpoBaHWe MOJSIEKY/l OpraHWYecKuX BeLLeCTB, HabMogeHe W
onucaHne AeMOHCTPAUMOHHbIX OMbITOB MO NPEBPALLEHNIO OPraHNYeCcKnX BeLLECTB
Npw HarpesaHUK (NnaBfeHne, 06yrnMBaHNe 1 ropeHue).

Yriaesogopoasl

AJIKaHbl: COCTaB M CTPOEHWe, TOMONOrMYeckund psag. MeTaH M 3TaH —
NpocTeilune NPeACTaBUTENN ankaHOB: (M3MYECKME W XMMUYECKMe CBOMCTBA
(peakumn 3ameLleHVs WU TOPEeHWs), HaxOoXieHuWe B MpPUPOAe, MNONy4YeHue U
MPYMeEHeHMe.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOSIOTUYECKUA psAL. DTUIEH U MPONUIeH —
NnpocTeilune NPeACTaBUTENN aNKeHOB: (U3MYECKME U XMMUYECKMe CBOMCTBA
(peakumn  ruapupoBaHWs, FaloreHMpoBaHWs, rugpataumn, OKUCIEeHUs U
noimmepunsaumm), NosyyeHne 1 NpUMeHeHMe.

AnkagueHbl: 6ytaaveH-1,3 n metunbytagneH-1,3: CTpoeHWe, BaXKHeuWLlue
XMMUYeCKne CBOWCTBA (peakums nonvmMepusauunn). MosyyeHWe CUHTETUYECKOrO
KaydyKa 1 pe3uHbl.

AJTKUHBI: COCTaB 1 0COBEHHOCTW CTPOEHNS, FTOMOJIOTMYECKNIA pag,. ALEeTueH
— MpOCTeANIA NpefcTaBuTe/lb alKUHOB: COCTaB, CTPOEHWE, (PU3NYEecKue W
XMMUYeCKMe CBOMCTBa (peakunn ruapupoBaHuns, raioreHnpoBaHus, ruaparauun,
ropeHuns), Nosy4YeHne 1 NpYMeHeHMe.

ApeHbl. BeH30n: cocTaB, CTPOeHWE, (IM3NYECKMe U XUMUYECKMe CBOMCTBA
(peakumn ranoreHMpPoBaHNA 1 HUTPOBaHMUSA), NONyYeHWe N NpuMeHeHue. Toayon:
cocmae, cmpoeHrue, qbu3uttecv<ue u xumuyeckue ceoticmad (peam;uu
CAJIOCEHUPOBAHUA U HumpoeaHu}z), nojyyeHue u npumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTMYecKas CBA3b MeXAy YrieBogopodamu, nNpuUHag/IexalMm K
Pa3IMyYHbIM Knaccam.



MpupofHble MCTOYHWMKM YrneBOA0POAoB. [pupOAHbIA a3 KU MnomnyTHble
He(hTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTKn HegTn:
MeperoHka, KPeKUHr (TEPMUYECKWUA, KaTaIMTUYECKMin), nuponuns. [IpoayKThbl
nepepaboTKN HeTH, NX NPUMEHEHME B NPOMbILLIEHHOCTU M B ObITYy. KamMeHHbIi
Yrosib 1 MPOAYKTbI ero nepepaboTKu.

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeLEeCTB M WX MNpPeBpaLLeHNii:;
O3HaKOM/leHMe C obpasyammy MnacTMacc, KayydykoB W Pe3nHbl, KOJINEKLUM
«HetpTb» ©N  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB U
raloreHoNPOn3BOAHbIX, NPOBeLeHVEe NPaKTUYeCKOW PaboThbl: NOMyYeHUe aTUneHa
N U3yYEeHME ero CBOWCTB.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumy (maccbl, 00bEMA,
KO/IMYECTBa MCXOAHOI0 BELLECTBa WM NPOAYKTa peakuuu no U3BECTHbIM Macce,
00bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xammue opraHndecKkue coeAuHEHMsI

MpefencHble OfHOATOMHbIE CNUPTLlL. MeTaHON W 3TaHON: CTPOEHKe,
(m3nyeckne M XUMUYECKMEe CBOWCTBA (peakumnm C aKTMBHbIMK MeTaslnamu,
ra/ioreHoBOAOPOAAaMM, TOPEHUE), NPUMeHeHVe. BoLOpPOAHbIE CBA3U  MeXAy
MosieKyiamy cnupToB. [encTBre MeTaHOMa U 3TaHO/1a Ha OpPraHn3M YenoBekKa.

MHOroatoMHble  CMMPTbl.  ITWIEHI/IMKObL W TINLUEPUH:  CTPOEHME,
(m3myeckne W XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LLEIOYHbIMM
MeTa/ilaMK, KayeCTBEHHas peakuuss Ha MHOroatomHble cnvpTbl). [elcTBuE Ha
OpraHun3m yenoseka. NpumeHeHWe ravLepnHa N STUIEHTIUKONA.

®eHOoN: CTPOeHWe MONEKYNbl, (U3NYECKME W  XMMMUYECKMe CBOWCTBA.
ToKCMYHOCTb (peHona. MNprmeHeHne deHona.

Anbperngbl N xemowuwvt. PoOpManbAerni, aueTtanbAerui: CTPOEHWue,
(m3nyeckne U XMMUYECKMe CBOMCTBa (peakuum OKUC/IEHWUS UM BOCCTaHOB/IEHUS,
KayeCTBEHHbIe peakuuun), NoyyeHne u NpUMeHeHMe.,

O[HOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHas U
YKCYCHasi KUC/MOTbI: CTPOEHWe, (IM3NYECKMe N XMMUYECKMe CBOMCTBa (CBOICTBA,
0bLme Ana Knacca KACNOT, peakuma atepudunkalmmn), nofyvyeHe n npuMeHeHme.
CTeapnHOBas 1 0fieMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
K1CNOT. Mbina Kak Co/n BbICLLUMX KAPOOHOBBIX KUC/OT, X MOtOLLee AeNCTBYE.

CnoxHble 3upbl Kak MPOM3BOAHbIE KapOOHOBLIX KUCAOT. [mnaponuns
CMIOXHbIX 3MpPOB. XKunpbl. MMApPoams3 XmMpos. MNprmeHeHWe XMPoB. bruonornyeckas
POb >KNPOB.

Yrneeogpl: coctae, Knaccupukauma — yrnesogos  (MOHO-, Au- MU
nonmcaxapugpl). 'oKo3a — NPOCTENLLMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUA
MOSIEKY/bl,  (PU3NYECKMe WM XMMUYecKue CBOWCTBa  (B3aMMOLENCTBME C




rmgpokcmaom meaun(ll), okucneHme aMmMmuadHbIM pacTBopom okcupaa cepedpa(l),
BOCCTaHOB/IEHME, OPOXeHWe T[/HKO3bl), HaxOXXAeHVe B MNPUpoAe, NPUMEHeHNE,
buonornyeckas posb. PoToCcUHTE3. DPYKTO3a KaK M30Mep I/IHOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonvmepsl. CTpoeHre Kpaxmana u
Lenonosbl. Pusnyeckme ©M XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums ¢ MoLoM).

AKCNepMMeHTa/IbHbIE  MeTOAbl WM3Y4YeHWs BeWeCTB M WX NPeBPALLEHWIA:
npoBefeHve, HabMOAeHe U OnucaHve [LeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMPTOB, KauyeCTBEHHblE pPeakuunm OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHOosa
okcngom meau(ll)), MHOroatoMHbIX CrnMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rugpokecugom megu(ll)), anbaerngos (OK1CNeHWe amMUadHbIM PacTBOPOM OKcuaa
cepebpa(l) v rugpokengom meau(ll), B3ammopenCcTBME Kpaxmania C WOLOM),
MpoBeAeHMe NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 00bEMa,
KONMYecTBa UCXOAHOIO BeLecTBa MAM NpPoAdyKTa peakumn no M3BeCTHbIM Macce,
06bEMY, KOMMYECTBY OAHOI0 13 UCXOAHbIX BELLLECTB UM NPOAYKTOB peakuum).

A30TCOAepKaLlme opraHnyecKmne CoefUHeHNS.

AMWHOKMCNOTBI KaK aM(POTepHble OpraHNYeckue coeanHeHus. dusmyeckme
N XUMWYECKME CBOMCTBA aMWHOKWUCMOT (Ha npumepe rnvumHa). bronormyeckoe
3HayeHve aMMHOKMCAOT. MNenTuapl.

Benkn Kak NpupoOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHUs. [lepBuYHas,
BTOPMYHAs W TpeTMYHas CTPYyKTypa 6efikoB. XMMUYecKue CBOWCTBA OEKOB:
rMAPONN3, fleHaTypaLus, KayeCTBeHHbIe peakumn Ha Benku.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpPeBpaLeHNiA:;
HabMoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6enKoB npu
HarpeBaHuu, UBeTHbIe peakuun 6eKoB.

BLICOKOMOHeKyJIHprIe CoeaAUHCHUA

OCHOBHbIE MOHATUA XUMWUW BbICOKOMOMEKYNAPHLIX COeAVHEHWNIA: MOHOMEP,
MnonmMmep, CTPYKTYpPHOe 3BEHO, CTeMeHb NOANMMEPU3aLMK, CPEAHAS MOMEKYNSpHas
macca. OCHOBHble MeTOfAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nosiMmepu3aLms 1 NoIMKOHAeHcaUms.

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

MexXnpegMeTHbIe CBA3N.

Peannsauma MexxnpeameTHbIX CBA3e MPU U3yYeHU OPraHNYecKon XMMumn B
10 Knacce OCYLLECTB/ISETCA Yepe3 MCMO/b30BaHME KakK OO6LMX eCTeCTBEHHO-



HaYYHbIX MOHATWUIA, TaK W MOHATUMN, ABNAIOWMXCA CUCTEMHbIMU A1 OTAE/bHbIX
NpeAMEeTOB eCTECTBEHHO-HAYUYHOI 0 LKA,

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHWE, HAYYHbIW (PaKT, rmnoTesa,
3aKOH, Teopusi, aHa/in3, CUHTE3, KnaccuuKkaums, nepmognuyHocTb, HabnwgeHve,
N3mMepeHune, IKCNepUMEHT, MOAENNPOBaHNE.

®du3mka: Matepus, 3IHeprus, Macca, aToM, 3/MEeKTPOH, MOJeKyna,
3HEPreTMyeCcKUd YpOBEHb, BELLECTBO, Teno, O0O0BLEM, arperaTHoe COCTOSIHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdepa, 0OMeH BeELLECTB B OpraHu3Mme,
(bOTOCUHTE3, OGMONOrMYeCKN akKTMBHble BellecTBa (6enku, YrneBoAbl, >XMpbl,
(hepMeHTbI).

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMNBO,
pecypcsl.

TexHonorns: nuuiesble MNPOAYKTbl, OCHOBbI PauMOHa/IbHOrO MUTaHUS,
MOIOLLMEe CPeACTBa, IEKAPCTBEHHbIE N KOCMETUYECKMe Npenapartbl, MaTepuasbl 13
NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

COJEPXAHUE OBYUYEHUA
11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUA  3nemMeHT. ATOM. HAOpo atoma, W30TOoMbl. JNEKTPOHHas
060/104Ka. DHEPreTUYeckme YpoBHW, NOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d-
anemeHTbl. OCOB6EHHOCTM pacnpeaeneHns 31eKTPOHOB Mo opbuTansdMm B atomax
3/IEMEHTOB MePBbIX YeTbIPEX NMePMOA0B. INEKTPOHHAA KOHUIypaums aTOMOB.

MepuroamMyeckunin 3akoH 1 lMepnogmyeckass cUCTeMa XMMUYECKNX 3NIEMEHTOB
O. V. MeHpeneeBa. CBa3b NepuvoanMyeckoro 3akoHa v Nepruognyeckoin CUCTEMbI
XUMUYECKNX anemeHToB [l. . MeHpaeneeBa C COBPEMEHHOI TeOpWein CTPOEHMS
aToOMOB. 3aKOHOMEPHOCTW W3MEHEHUSI CBOWCTB XUMWUYECKUX 3/IEMEHTOB MU
0bpasyembIX VMU MPOCTbIX W CMIOXHbIX BELEeCTB MO rpynnam u Mepuogam.
3Ha4yeHVe NepruoANYECKOr0 3aKOHa B Pa3BUTUN HaYKMW.

CTpoeHve BewecTBa. XUMUYeckas CBA3b. Buabl XMMUYECKON CBA3M
(KoBaleHTHas HenonsapHas W MNOMApPHas, MOHHasA, MeTaimyeckas). MexaHU3Mbl
06pa3oBaHMsi  KOBa/IleHTHOM XMMWYecKor CBS3M (OOMEHHbIA U JOHOPHO-
aKUenTopHbIA). BogopoaHas cBsisb. BaleHTHOCTb. 3MEKTPOOTPULATESIbHOCTb.
CTteneHb oKUCNeHNS. VIOHbI: KaTUOHbI M aHUOHbI.

Bewectsa MONEKYNAPHOrO M HEMOJNEKYNIAPHOIO  CTPOeHWUs.  3aKoH
MOCTOSAHCTBA COCTaBa BellecTBa. TuMbl KPUCTA/IMYECKUX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMMNa KPUCTA/IINYECKOW PELLETKN.



[MoHATME O AucnepcHbIX cucTemMax. VICTUHHbIE W KOMMOUAHbIE PacTBOPbI.
MaccoBas [oN4 BelllecTBa B pacTBOpe.

Knaccugpmkaums HeopraHMyecKmnx COeIVHEHWNIA. HomeHKnaTypa
HeopraHM4yecKnx BeLecTB. [eHeTM4yecKas CBA3b HeOopraHM4YeCKUX BeLLecTB,
NpuHagnexxawmx K pasnmyHbIM Kiaccam.

Xumnyeckass  peakums.  Knaccuukaums — XMMUYECKMX — peakuumid B
HEopraHM4yecKom U OPraHNYecko XMMMKU. 3aKOH COXPaHeHMs MacCbl BELLECTB,
3aKOH COXpaHeHMa 1 NpeBpaLleHnsa 3HePrm nNpn XMMMYeCKNX peakLmax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas3/inyHbIX (PakTopoB. ObpaTnMble
peakunn. XMMU4Yeckoe paBHoBecue. PakTopbl, BAUAIOWME HA COCTOAHME
XUMMUYecKoro pasHosecus. INpuHuun fle LLlaTense.

AnekTponnTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponuTel. Cpeaa
BO/HbIX PaCTBOPOB BELLECTB: KUCMas, HEMTpasibHas, LLLeN0YHas.

OKNCNNUTENbHO-BOCCTAHOBUTE/bHbIE PeakLni.

JKCnepMMeHTa/lbHbIE MeTOAbl WM3Y4YeHWs BeWEeCTB M WX MNpeBpaLeHnii:;
AeMOHCTpauna Tabnuy, «lMepnognyeckas cucteMa XMMUYeCcKnx anemeHTos M. W.
MeHzeneeBa», M3ydeHVe MOJENEN KPUCTANIMYECKMX PeLLETOK, HabnogeHve u
onucaHme AeMOHCTPALUMOHHbBIX U 1abopaTopHbIX OMbITOB (Pa3noXeHne nepokcmaa
BOZOPO/a B NMPUCYTCTBUN KaTasin3aTopa, OnpeaesieHne cpeabl pacTBOPOB BeLLEeCTB
C MOMOLLbID YHMBEPCA/IbHOrO WHAMKATOpPa, peakuMM WMOHHOro 06MeHa),
NPoBefleHMe MPaKTUYECKOM paboTbl «BnnsHmMe pa3nnyHbIX (hakToOpoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacyéTHble 3aJaumn.

Pacyétbl N0 YpaBHEHWAM  XUMWYECKMX peakuuid, B TOM  4ucne
TEPMOXMMUYECKME PaCYUEThbl, PacyéTbl C WCMO/b30BaHMEM MOHATUA «MacCoBas
[l0N4 BeLLecTBax.

Heoprannuyeckasi xumus

HemeTannbl. MonoxeHne HemeTanioB B  [llepuognyeckoin  cucteme
XUMUYecknx anemeHtoB [. . MeHpaeneesa M 0COGEHHOCTW CTPOEHWS aTOMOB.
dun3nyeckne CBOCTBA HeMeTasNoB. ANNOTPONUA HeMeTasnoB (Ha npumepe
Ku1cnopoaa, cepsbl, hoctopa v yrneposa).

XUMUYECKME CBOWCTBA BaXKHEWLUMX HemeTannoB (rasioreHoB, Cepbl, a3oTa,
(hocthopa, yrnepoda U KPEMHMS) U UX  COeAMHEHWA  (OKCMAOB,
KNCOPOACOAEePXXalmnX KUCNOT, BOAOPOAHbIX COeAMHEHNIA).

[MpUMeHeHNe BaXKHENLLNX HEMETA/I/IOB U UX COEANHEHWA,

MeTtannbl. MonoxeHve meTannoB B epuoamyeckoin cuctemMe XMMUYECKNX
anemeHToB . . MeHaeneeBa. OCOOGEHHOCTN CTPOEHUSI 3N1EKTPOHHbIX 0060/104€eK
aToMoB MeTannoB. Obuwue (hranyeckmne cBOMCTBA MeTan10B. CnniaBbl MeTa/oB.
ANEKTPOXMUMUYECKNIA PAL HANPSHKEHWIA METa/OB.



XUMMYECKMEe CBOWMCTBA BaXXHEWLUMX MeTaN/IoB (HaTpUW, Ka/ui, KanbLui,
MarHuii, afItoMUHWUIA, LMHK, XPOM, XKefe3o, Mefb) 1 UX COeAUHEHNIA.

O6uwme crnocobbl nony4veHnss metanios. MNMpUMeHeHNe MeTasioB B ObITY ©
TEXHVKe.

JKCnepMMeHTaNbHbIE MeTOAbl W3Y4YeHWs BEWECTB W WX MNPeBPaLLeHNIA:;
n3yyeHne Kosnekumn «MeTannbl U CriaBbl», 006pasL0B HEMETasioB, PeLleHue
3KCMepUMeHTa/IbHbIX 3afa4y, HabNoAeHMe W OonucaHve AEeMOHCTPAUMOHHBLIX |
NabopaTopHbIX OMbITOB (B3aMMOMENCTBME TMAPOKCUAA alOMUHUS C pacTBOpamu
KNCMOT W LLENoYei, KauecTBeHHbIe peakLy Ha KaTUOHbI MeTas/oB).

PacyéTHble 3ada4n.

Pacyétbl maccbl BellecTBa UAM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BellecTBa, Macce umnaM 06bEMY OAHOrO M3 Yy4yacTBYHOLIMX B peakumn BELLECTB,
pacyétbl mMacchbl (06bEMA, KONMYECTBA BeLLECTBa) MPOAYKTOB peakuun, ecnvm 0gHo
3 BELLLECTB UMEET NPUMECH.

X¥MHUS U KU3Hb

Ponb Xxummnn B 06ecnevyeHnn 3KOMOrMYECKOn, SHEPreTUYecKom 1 NuLLEeBON
6e30MacHOCTW, PasBUTMN MeAUUMHBI. TTOHATME O Hay4HbIX MeTOAax MOo3HaHUA
BELLLECTB 1 XMMUYECKNX peaKLniA.

MpeactaBneHnss 06 0OWMX  HAyYHbIX MPUHUMNEX  MPOMbILLIEHHOTO
MOy4YeHUS BaXKHENLLNX BELLECTB.

UenoBek B MMUpe BELWECTB WM MaTepuasioB: BaXKHEWLLIME CTPOUTESIbHbIE
matepuanbl, KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKI0, Kepamumka,
matepuanbl ANa 3M1eKTPOHMKW, HaHOMaTepuasbl, OpraHUyYeckme U MuUHepasibHble
y06peHus.

XuMna 1 340poBbe YesioBeka: nNpasuia WCMo/b30BaHUA JIEKAPCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro MCnosb30BaHNA NpenapaToB 6bITOBON XMMUK
B MOBCEAHEBHOW XW3HN.

MexnpegMeTHbIe CBA3N.

Peanmnzauma  MeXnpeameTHbIX — CBA3eM  MPU  M3yYeHUM 0O6Len U
HeopraHuyeckoim XxmuMmmmn B 11 Knacce OCyLLEeCTB/ISIETCA Yepe3 UCMOo/b30BaHMe Kak
O6LWMX  eCTECTBEHHO-HaY4YHbIX MOHATUA, Tak W MOHATWIA, ABNAIOLLMXCS
CUCTEMHbIMM NS OTAE/NbHbIX NPeAMETOB eCTECTBEHHO-HAY4YHOI0 LK.

OO6LLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopus, aHanM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabngeHNe,
3KCNEepPUMEHT, MOAE/IMPOBaHNe, N3MEePEHNE, SBNEHNE.

dun3mka: marepus, IHeprus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, WOH,
N30TOM, PaAMO0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHDL, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWME BeLLeCTBa, (PU3NYECKUe BESIMUMHBI N e4UHNLBI UX
N3MepPeHns, CKOPOCTb.



Buonorus:  KneTka, OpraHW3M, 93KOCWUCTEMa, 6uoctepa, Makpo- W
MUKPO3/1EMEHTbI, BUTAMUHbI, 06MEH BELLIECTB B OpraH13Me.

[eorpavs: MUHEPasbl, TOpHble NOPOAbI, NONE3HbIE UCKOMaeMble, TOMNBO,
pecypcsl.

TexHONMorns: XMMmuyeckas NPOMbILLNEHHOCTb, MeTannyprus, npousBoAcTBO
CTPOMTENbHbIX MaTepuanoB, CenbCKOXO3SNCTBEHHOE MPOW3BOACTBO, MULLEBas
MPOMbILLNEHHOCTb,  (DapMaLieBTUYECKas  MPOMBbILLNIEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3NEKTPOHHasA NMPOMbILLIEHHOCTb, HAHOTEXHOOT UM,



NMNAHNPYEMBIE PE3YJIbTATbBI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeaMeTHbIM M MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKon OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

B coOTBETCTBUM C CUCTEMHO-AEATENbHOCTHBIM MOAXO4OM B CTPYKType
JINYHOCTHbIX Pe3y/IbTaTOB OCBOEHMS MpegMeTa «XUMUA» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTI 1 CamMOOMNpPeeneHuIo;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNieHanpaB/ieHHOe pa3BUTUE BHYTPEHHUX YOEXAEHWUI NIMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK  LieI0CTHOM
CUCTEME XMMUYECKOr0 06pa3oBaHus;

Ha/IM4mMe NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUraOTCA 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  MNOBEAEHWs,  CMNOCOOGCTBYHOLWMMM  MpoLeccam
CamMono3HaHMsi, CaMOpa3BUTUS W  HPaBCTBEHHOrO CTaHOB/IEHUSI  JIMYHOCTM
0byyatoLLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTpaXKarT
CPOPMMPOBAHHOCTb OrMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [AeATe/IbHOCTU
obyyatoLLmXca No peannsaumm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpaxaaHCcKOro BOCIMTAHMS

0CO3HaHUA 06YYatOLLMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 06513aHHOCTENR,
YB@KEHUSA K 3aKOHY Y NPaBOMOPALKY;

MPeLCTaB/IEHNss O COUMAIbHBIX HOpPMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWI B KOJINEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHMn yYebHbIX M MO3HaBaTe/IbHbIX 3afad, BbIMOSHEHUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY M Hay4dHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKN, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBbIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLEHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMNYECKUMUN ABNEHUSAMN,
M NMPYHUMaTb OCO3HaHHbIE PeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI 1 LLEHHOCTH;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefAeHWe N MOCTYMKW CBOMX TOBapuLLen C
MO3NLUMIA HPaBCTBEHHBLIX W MNPaBOBbIX HOPM W OCO3HaHWEe MOCNeACTBUA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

CO6M0AeHNA npaBun 6e30MacHOro obpalleHus C BellecTBaMu B ObITY,
MOBCEAHEBHOW XW3HW W B TPYA0BOI AeATEe/IbHOCTH;

MOHMMaHWSA LEHHOCTM MpaBWA  MHAMBUAYaNbHOrO W KOMNEKTMBHOIO
6e30MacHOro NoBefAeHUst B CUTYaLMsX, YIPoXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNEACTBUIN U HEMPUATUA BPefHbIX NPUBbIYEK (YrnoTpebneHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOiA
[eATeNIbHOCTK,  OOLLECTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4acTMe B pPeLleHMM MNpaKkTUYecKnx 3ajad
coumasibHoM HanpasneHHOCTH (B pamKax CBOEro Kacca, LUKO/bI);



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 JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHWMaHMS TN06aNbHOr0 XapakTepa 3KOJIOTMYECKUX Npobsem, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NMPUPOAHOIA 1 CoLanbHOM cpeapbl;

0CO3HaHUA HeoOXOAMMOCTM  WUCMO/Mb30BAHUA  JOCTUXKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTemsA NpeanpUHNMaeMblX AeNCTBU U NpefoTBpaLLaThb UX;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATe/IbHOCTH 3K0/0rMYeCKow Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTMBHO MPOTMBOCTOATb  WAEO/I0rMK
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHMUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopMMpOBaHMM  PaLMOHA/IbBHOrO Hay4HOro MbIW/IeHNs, CO34aHUM  LeNOCTHOro
MpeLcTaB/ieHns 00 OKpPY>KatoLem Mupe Kak O eAuHCTBE MPVPOAbl U YenoBeka, B
MO3HAHUWM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn MpobreM CoxXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMNM3ALMN: B €€ TYMaHWCTUYECKOM HanpaBNeHHOCTU W BaXHOW ponan B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-HAay4YHON TPaMOTHOCTM: MOHWMaHUS  CYLLHOCTM MeTO/OB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHbIX HayKaX, CMNOCOOHOCTW UCMO0/b30BaTh



Mnoslyyaemble 3HaHWUA A1 aHan3a U 0ObACHEHNA ABMEHWNIA OKPY>XKatoLWEero Mmpa u
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

MHTEepeca K 0COGEHHOCTAM Tpyda B pas/IM4HbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHATMSA, OTpaXatoLime
LUeIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Ccneuudnky MeTOA0B MO3HaHMS,
MCMNO/Nb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
NpoLEecc, CMCTeMa, HayUHbI/ (haKT, NPUHLUMM, 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
[eCTBUA B NO3HABATENbHOW M COLMaIbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMAAEHNE YHMBEPCA/IbHbIMM
y4eOHbIMM  MO3HaBaTEe/IbHbIMK,  KOMMYHWKATVBHbIMW U PETrYNSTUBHBLIMM
AEeACTBUAMMN.

OBJIaIleHHe YHUBEpPCAJIbHBIMU y‘leﬁHLlMI/I MO3HABaATCJIbHBIMU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMoCTOATENbHO  (hOPMY/NMPOBaTb M aKTya/M3vMpoBaTb  Mpo6nemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3afaBas MapameTpbl U KpUTepunm KX
LOCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaB/IEHHbIMU LeNSMU;

MCNONb30BaTb MPW OCBOEHWUM 3HAHWA MPUEMbI SIOTMYECKOrO MbILLIEHNA —
BbIAENATb XapaKTepHble MPU3HAaKN MOHATWMI U YCTaHaBNMBaTb WX B3avMOCBA3b,



MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06bACHEHUS OTAEMbHbIX (JaKTOB W
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  NPUUYUHHO-CNEACTBEHHbIE CBSI3M  MEXAYy  M3y4aeMbIMK
SABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHuss (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTW W MPOTMBOPEUMS B paccmaTpuBaemblX
ABNEHNAX, POPMYMPOBATL BbIBO/bI U 3aK/THOUEHWS;

MPUMEHATb B NPOLIECCE NMO3HAHWUS, UCMO/b3yeMble B XMMUN CUMBOJINYECKIME
(3HaKoBbIE) MOJENM, NPe0bpPa30BbIBaTb MO/E/bHbIE NPEACTaBNEHNSA — XUMUYECKUNIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuum — npu pelleHnn yyebHbIX MO3HaBaTe/lbHbIX WM MPaKTUYECKUX 3aaad,
MPUMEHATb Ha3BaHHbIE MO/E/IbHbIE NPeACTaBNEHNS AN BbISBNEHNS XapaKTepHbIX
MPV3HAKOB N3Yy4aeMbIX BELLECTB M XUMUYECKUX peaKLnii.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMS BELLECTB U XUMUYECKUX
peakuuii;

(hopMynMpoBaThb LN 1 3afa4mn UccnefoBaHns, UCNob30BaTh NOCTaB/EHHbIE
M CaMOCTOATENbHO CHOPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS M OCHOBbI ANS (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTK
BbICKa3bIBAEMbIX CY>KAEHWIA;

BNafeTb HaBblkaMW CaMOCTOSTENIbHOTO MMaHUPOBaHWA U MPOBeAEeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATb YMEHUS HabnoaaTb 3a X040M
npouecca, CamOCTOSTENIbHO MPOrHO3MpPOBaTb €ro pesynbTaT, (hopMynMpoBaTb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNeloBaTeNbCKOW W MPOEKTHOM
AEATENIbHOCTWN, MNPOSBAATb CMNOCOOGHOCTb M FOTOBHOCTb K CaMOCTOSITE/IbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pa3INYHbIX
METO/0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAEpXKaHusi, CrpaBOYHbIE M0OCO6US,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYNBOCTb;



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0oTO6Ope MH(opMauun, HeobXoAMMOW ANA  BbIMOMHEHUS  Y4YeOHbIX  3aaad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALYOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaL MK (CXeMbl, rpadnku, guarpaMmmbl, TabanLbI, PUCYHKN N ApYyTIre);

MCNONb30BaTb HAyYHbIA HA3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronib3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CpefcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuell pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peanu3aumm y4yebHOro npoekra u opmynmposatb BblBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCNef0oBaHUA MYyTEM COracoBaHUs NO3uUMIA B
X0Ae 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, Oonpefenss eé uenn v 3adadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMNO/IHEHUM Y4YebHbIX W MCCNnefoBaTeNlbCKUX 3aday, BblbMpaTb Hambonee
3 eKTUBHbINA CNOCO6 MX peLleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBE caMoaHa/n3a
N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeameTHble  pe3ynbTaTbl  OCBOEHUS Kypca «OpraHu4yeckas XuMusi»
OTPaXKaKoT:

ChOpPMMPOBAHHOCTb  MPEACTaB/IEHMA O  XMMWYECKOW  COCTaB/AOLLEN
eCTECTBEHHO-HAay4YHON KapTUHbI MWUpa, POAN XUMWW B TMO3HAHWUW SBNEHWUM



npupoael, B  (JOPMUPOBAHMM  MbILNEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/11 PeLleHNs NpakKTUYecKnX 3aaay
N 3KONIOTNYECKM 060CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0POBbK M MPUPOAHON
cpege;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJeKy/a, BaSIEHTHOCTb, 3/1EKTPOOTPULLATENIbHOCTb, XMMNYECKas
CBA3b, CTPYKTYpHasa qopmyna (pa3BépHyTas M COKpaléHHas), MOJb, MONAPHas
mMacca, MOSIAPHbIA 00BLEM, YrNepoAHbliA CKenet, (YHKUMOHa/IbHas rpynna,
pafvikan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrneBo4opoabl,
KUCNopoa 1 as3oTcofepXKaliye CcoelVHEHUs, MOHOMep, MONMMEpP, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
NeXkallle B OCHOBE MOHUMAHUA TMPUUYUHHOCTM M CUCTEMHOCTU XUMUYECKUX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM UCMO/b30BAHUN BaXKHEWLUMX OpraHMYecKMX BeLecTB B ObITY U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKN MOHATUMN,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHnM CoCTaBa, CTPOEHNS 1 NPeBPaLLEeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBOJIKY A5
COCTaB/IeHUSI MOMEKY/IIPHbIX U CTPYKTYPHbIX (Pa3BEPHYTOW, COKpPaLLEHHON)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWIA yCTaHaBMBaTb MPUHAANEXHOCTb M3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KWUCNOPOL W a30Tcofepxaive
COeNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpvBOAWTbL TPUBUA/IbHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
K1CNoTa, YKCyCcHaa KMUCNoTa, 0/1eMHOBaA KMCNoTa, CTeapnuHoBasa K1CIoTa, roKosa,
(hpyKTO3a, Kpaxmas, Lesnnkososa, ruuunH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHMyecKunx coenHeHusAX (OANHaPHbIE U KPaTHbIe);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Beulects A. M. byTtneposa A5 06bACHEHNS 3aBUCUMOCTU CBOWCTB
BELLECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWNA MacChl BELLIECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KNacCoB OpraHM4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, NPOMW/eH, aueTWUeH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Lefintoo3a, aMMHOYKCYCHas KWUC0Ta), UNTKOCTPUPOBaTb FeHETUYECKYHO
CBA3b MEXAY HVMMMW YpaBHEHWAMMW COOTBETCTBYHOLUMX XUMUYECKMX peakuui C
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn3oBaTb MCTOUHUKN YIIEBOAOPOAHOIO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CMAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPMMeHeHWe NPOAYKTOB NepepaboTKu;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL  BbIYMC/IEHUS MO  XUMWUYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuuMm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELL,ECTB UM MPOAYKTOB peakumm);

COPMUPOBAHHOCTb YMEHWIA BMafAeTb CUCTEMOM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YeEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMoaeHre, N3MEPEHME, SKCNEPUMEHT, MOAENMPOBaHME),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWUA [NS MNPUHATUS pelleHuin B
KOHKPETHbIX >KU3HEHHbIX CUTyauusX, CBSi3aHHbIX C BellecTBaMuM U KX
MPYMEHEHMNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a Takxe Mpaswia obpalleHus c
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUMAMU MO BbINO/HEHNIO NabopaToOpPHbIX
XUMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb  YMEHWIA MIAaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHWW, LBETHble peakuuu 6enkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arncu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3Y/bTaToB;

CPOPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBATb XUMWUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
NHopmauunn, VIHTEpPHeT 1 Apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoro rmnosefeHNss B ObITYy W TPYAOBOM [AeATENbHOCTU B LENax
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/i nokasaTtensd MAK, nosacHATb Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPefoTBPalleHns WX BPeLHOro BO3AEWCTBUA HA OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX W cnaboBuadwmx 00y4yaroLmMxcs: YMeHWe UCMoMb30BaTb
penbePHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

hopmy.
11 KIIACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHM4Yeckas
XUMUS» OTPaXKatoT:

ChOPMMPOBAHHOCTb  MPEACTaBMEHUA: O  XUMWYECKOM  COCTaBNAOLLEN
eCTECTBEHHO-HAay4YHON KapTUHbI MWUpa, PO XUMUW B MO3HAHUW  SBNEHWUI
npupodbl, B (OPMMPOBAHUN  MbIWMEHUA U KY/NbTYpbl  JIMUHOCTU, €€
(hYHKLMOHa/IbHOM rpamMOTHOCTI, HEO6XOAMMOW AN PELLeHNs NPaKTUYeCKUX 3aaay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLUEHUS K CBOEMY 3[0POBbIO U MPUPOLHOWA
cpeae;

BNafeHne  CUCTEMOM  XMMUYECKMX  3HaHMI,  KOTOpasl  BK/IHOYAeT:
OCHOBoOMonararowme NOHATUS (XUMWYECKUIA 3N1eMeHT, atom, usoton, s-, p-, d-
3NEKTPOHHbIE OpOGUTaNIM aTOMOB, WOH, MOMEKYyna, MOJb, MONSPHbIA 00BLEM,
BaJIEHTHOCTb, 3/1IEKTPOOTPULATE/IbHOCTb, CTEMNeHb OKWUCNEHUS, XUMNYECKas CBA3b
(KoBaneHTHas, NOHHasA, MeTa/lIMyecKas, BOAOPOAHAS), KpUCTa/IInYecKas peLuéTka,
TUNbl  XUMUYECKUX  peakuui, pacTBOp, 3NEKTPOMUTbI,  HE3NEKTPONTHI,
3NEKTPONUTMYECKaa Auccoumalms, OKUC/IWUTENb, BOCCTaHOBUTENb, CKOPOCTb
XMMUYECKOI peakummn, XUMUYECKOe pPaBHOBECUE); TEOPUM U 3aKOHbl (Teopus
3NEKTPONNTMYECKON Auccoumaumn, nepuoamyecknii 3akoH . V. MeHpeneesa,
3aKOH COXpaHeHWsi MacCbl BELLECTB, 3aKOH COXPaHeHWs N NPeBPaLLEeHNs SHEPTUM
NpU XUMUYECKUX peakumax), 3aKOHOMEPHOCTW, CMMBOSIMYECKUI $3bIK XUMUMU,
MWPOBO33PEHYECKME 3HAHUS, feXKallne B OCHOBE MOHMMaHMS MPUYUHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYECKMe CBeAEeHWUS O CBOMCTBAX,
COCTaBe, Moly4YeHnn 1N 6e30MacHOM MCNOMb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLIECTB B ObITY U NPaKTUYECKOMW AeATeNbHOCTM Ye/lOBEKa;



ChOPMMPOBAHHOCTb YMEHWI BbISBNSATL XapaKTepHble MPU3HAKK MOHATUN,
yCTaHaBNMBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaB/leHVs  (POPMyN  BELeCTB W YPaBHEHWA  XMMWYECKUX  peakuui,
cuctemartuyeckyo HomeHknatypy (IUPAC) v TpvBMa/ibHble Ha3BaHWUA OTAE/bHbIX
HeopraHM4yecknx BellecTB (YrapHblil ras, Yrnekucnblid ras, ammuak, ratléHas
N3BECTb, HeralléHas n3BecTb, NUTbEBasA COAA, MUPUT N ApYTuUe);

CPOPMMPOBAHHOCTbL YMEHUI ONpefeNiTe BaSIEHTHOCTb M CTENeHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BWUL XMMWUYECKON
CBA3N (KOBA/IEHTHAsA, MOHHAA, MeTa/IIMYeCcKas, BOLOPOLHAA) B COEAUHEHUSAX, TUM
KPUCTa/I/IMYECKON PELLETKM KOHKPETHOro BellecTBa (aToOMHass, MOJeKynspHas,
MNOHHasA, MeTa/lInyeckas), XxapakTep cpefbl B BOAHbIX pPacTBOpax HeOpraHMYecKnx
COEQIMHEHNIA;

CPOPMMPOBAHHOCTb YMEHNA yCTaHaB/1BaTb MPUHaANEXHOCTb
HEeOpraHM4yecKnx BeLLeCTB MO WX COCTaBy K onpefenéHHOMY Knaccy/rpynmne
COefIMHeHuin (MpoCTble BellecTBa — MeTa/IIbl U HEMeTasl/bl, OKCUAbI, OCHOBAHWS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneeBa 1 1eMOHCTPUPOBATL €ro CUCTEMATU3NPYIOLLYIO, 0O BACHUTENbHYHO
N MPOrHOCTUYECKYHO (DYHKLNW;

CPOPMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOeHUe
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYECKUX anemeHToB M. V. MeHgeneeBa, WCNonb3ys MOHATUA «S-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTmnyeckne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKMX 3/IEMEHTOB U UX COEAMHEHWI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa;

CPOPMMPOBAHHOCTL  YMEHWIN  XapakTepu3osaTb  (OMuMCbiBaTb)  06LMe
XMMUYECKNe  CBOMCTBA  HEOPraHMYeCKMX  BELLeCTB  Pas3/IMUHbIX  K/1acCos,
MOATBEPXAATb CYLLECTBOBaHME TEHETUYECKOW CBS3M MeXAy HeopraHM4ecKnumu
BELLLeCTBaMU C NMOMOLLBI0 YPaBHEHWIA COOTBETCTBYIOLLMX XUMUYECKUX PeakLnii;

CPOPMMPOBAHHOCTL YMEHUS KIACCU(IMLMPOBATL XMMUYECKME peakuun no
pa3/IMyHbIM MpU3HaKaMm (YUCy U COCTaBy pearvpyrolix BeLLeCTB, TEMNJ0BOMY
aPPeKTy peakuun, U3MEHEHUIO CTEMeHel OKUC/IEHUA 3/1eMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KatamsaTopa);

ChOpMMPOBAHHOCTb YMEHWIA COCTaB/IATb YPaBHEHUS peakuui pPasIMyHbIX
TWUMOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakLuid MOHHOTO 0O6MeHa, Y4uTbIBas
YCNOBUSA, NPU KOTOPbIX 3TV peakummn nayT A0 KOHLA;



ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWUI  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTaHOBUTE/IbHbIX pPeakLmil MocpeACcTBOM COCTaB/IEHWSA 3/1EKTPOHHOrO basaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn 0T pasinyHbIX (haKTOPOB; XapakKTep CMELLEHUSA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTU OT BHELUHEro Bo3aencTeua (NpuHumn e LLlaTense);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KO0NOrnyeckmx npobneMax XMMUYECKOro NpPOn3BOACTBA;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas [0/ BeLleCTBa B pacTBOpe», 0ObEMHbLIX OTHOLLUEHWIA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OLHOMO M3 YYacTBYIOLWMX B peakumm
BELLEeCTB, TEMN0BOro apdekTa peakumyM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHNS 1 COXPAHEHWNS 3HEPTUN;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Nob30BaHUS XMMUYECKOWA
nocyaoim m nabopaTopHbIM 060pYyAOBaHMEM, a TakKXe npaBuia 06palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA M1IaHMPOBaTb W BbLIMOMHATL  XUMUYECKWIA
3KCMepPUMEHT (pasnoXXeHne nepokcuaa BOLOPOLA B MPUCYTCTBUM KaTanm3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOIO
NHAMKATOpPa, BINAHME Pa3/INyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuum Ha CynbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMS, PeLleHne 3KCMePUMEHTa/IbHbIX 3aday Mo
Temam «MeTannbl» 1 «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e30MacHOCTM Npu 06paLLeHnn ¢ BelecTBamMy 1 nabopaTopHbIM 060pYyL0BaHNEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin u opmynMpoBaTth BblIBOAbI HA OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
KOMMYHUKaUmmn, IHTEPHET 1 apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoOro rmnosefeHNss B ObITY W TPYAOBOW [AeATENIbHOCTM B LENsAX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELLECTB, MOHUMAaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
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 CnaboBuaAawmx o6yyarowmxca: YMeHWe WCMoNb30BaTh
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpainnsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX coeMHeHN 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 ApomMaTnyecKme yrnesoopoabl 2
24 MpupoaHbIe UCTOYHWKM 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




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

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

51 lMnactmacchl. Kayuyykn. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. Mepnognyeckmii 3aKoH
11 n MNepnogmyeckas cucTema XMMNYECKUX 3
anemeHToB 1. . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLIECTB
1.3 XUMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTannbl 6 1
2.2 HemeTannbl 9 1
53 CBA3b HeOpPraHMYecKnx 1 OpraHNYecknx )
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB 10 NMrPOIrPAMME 34 2 3
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