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HOSACHUTEJ/IBHAS 3AIIMCKA

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 BHOCWT CBOW BKNaf, B (DOPMMPOBaHME PaLMOHa/IbHOr0 Hay4YHOrO MbILLISIEHUS,
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 UM 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 obecreyBaeT BO3MOXHOCTb 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 CTpoeHUM 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
TEOPeTUYECKNA MaTepuan W (DaKTONOrMyecKne CBeAEeHUS O BeljecTBax W
XMMUYECKON peakumn. Tak, B 4aCTHOCTU, B Kypce «O6LWas M HeopraHmyeckas
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,
CBOMCTBaX U MPUMEHEHUN, a TaKKE O XUMUYECKMX PeakuusX, MX CYLLHOCTU W
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
aNleMeHTaMM  COLEPXKaHUS, UMEIOLWMMMN  Ky/bTYPOSIOTUYECKUA U MPUKNaLHON
XapakTep. 3OTW 3HaHWA CMOCOOGCTBYKOT MOHUMaHWUKO B3aMMOCBA3N XUMUM C
APYTMMU HayKaMK, packpblBalOT €€ posib B MO3HaBaTe/IbHON W MPaKTUYEeCKOM
[eATeNbHOCTN YeNOBeKa, CrocOOCTBYHOT BOCMUTAHWUIO YBaXKEHUS K MpoLeccy
TBOPYECTBA B 06/1aCTV TEOPUM N NPAKTUYECKUX NPUNOXKEHUA XUMWUW, NOMOrartoT
BbIMYCKHWKY OPWEHTUPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
npo6reMax, CBSi3aHHbIX C XMMWER, KPUTUYECKN OCMbICIMBATL MH(OPMaLUIO ©
NPUMEHATbL €& AN MOMOMHEHUS 3HAHWIW, PeweHUs WHTENNeKTyallbHbIX W
3KCNepUMeHTa/IbHbIX UCCNefoBaTeNbCKMX 3aa4y. B Lenom cogepxxaHve yye6HoOro
npegMeta  «XMMUS»  [AHHOTO  YPOBHS  M3Y4YeHMS  OPMEHTUPOBAHO  Ha
(hopmmupoBaHMe Y 0OYYaIOLLMXCA MUPOBO33PEHYECKOM OCHOBbI 4711 MOHUMaHMS
(hnnocodicKMX Maein, TakMx Kak: MaTepuasibHOe eAMHCTBO HeopraHWyeckoro u
OpraHM4yeckoro Mupa, 06YC/OBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM U
CTPOEHMEM, MNO3HABaEMOCTb MPUPOAHBLIX SABMEHWUIA MYTEM 3SKCMEPUMEHTA W
PeLleHnss NPOTMBOPEUNA  MeXAYy HOBbIMMA  (hakTaMu W TEOPETUYECKMMMU
NpeanocblSIKaMy, 0CO3HaHUE PO XMMUWN B PELLIEHUWN 3KOSTIOTMYECKUX NPo6/eM, a
TaKKe NPobsem COepeXxeHnsi SHEPreTUHECKNX PecypcoB, Cbipbs, CO3AaHNA HOBbIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3adad BOCMWUTaHWUSA, PasBUTUA U coumManmn3aLmm
06yyvatoLLMXCa MPUHATbIE MPOrpaMMoi Mo XMMUW MOAXOAbl K ONpeaeneHunto
cogepXaHuss M MOCTPOeHMs MpeAMeTa npedycmaTtpusatoT — (hopMUpoBaHue
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 AesTeNbHOCTU, 3aHMMAlOLEe BaXXHOE MeCTO B MO3HaHMK
XUMUMN,

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
MepPBOCTENEHHOW 3HAYMMOCTU TPaaMLUMOHHO MPU3HAETCA (hopMMpPOBaHME OCHOB
XMMWUYECKON HayKn Kak 061acT COBPEMEHHOIO eCTeCTBO3HaHMSA, MPaKTUYeCKOM
[eATeNbHOCTN YesioBeKa M Kak O4HOr0 U3 KOMMOHEHTOB MUPOBOA KynbTypbl. C
METOANYECKOMN TOUKM 3PEHUS TakoM MOAXOnd K OMNpedeneHuto Lenein mn3yyeHus
npeaMeTa ABMISETCA BMOHE 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/AOLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOIA
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 (hopMUpOBaHME W pa3BUTHE MPELCTaBEHNA O HAYyYHbIX METOAAX MO3HAHUSA
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 PasBUTME YMEHWIA 1 CNOCOOOB AeATeNIbHOCTU, CBA3AHHbIX C HAGNHOAEHNEM 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 CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuUTETaMK B CUCTEME CpeaHero obuiero obpasoBaHuns. CerogHs B
npenogaBaHMM  XMMUW B OOMbLUE  CTeneHW OTAAETCA  NPeArnodTeHune
MPaKTUYECKON KOMMOHEHTE COAepXaHUs O0Oy4YeHUs, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLe06pa3oBaTe/lbHON OpraHu3auum, 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 cBA3snM Cc atum npu m3ydeHUn npegmeta «XUMuS» LOMUHUPYHOLLee
3Ha4eHne NPMOBPETAIOT TaKMe Lenn 1 3aadm, Kak:

afanTaumsa obydvarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs Munpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa30BaHUIo, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPaMOTHbIX
PeLLEHN B KOHKPETHbIX XXMU3HEHHbIX CUTYyaUMaX, CBA3aHHbIX C BELLEeCTBaMU N UX
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCHA  KNHOYEBLIX  HaBbIKOB  (K/THOUEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: pelleHns npobieM, noucka, aHanmsa u 06paboTKn NMHGopmaLmu,
HEOOXOAMMbIX A5 MPUOBPETEHNA OMbiTa [AEATe/IbHOCTW, KOTOopas 3aHMMaeT
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/IbHbIX W TBOPYECKMX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCNO/Mb30BaTb
COBpPeEMEHHbIe MHMOPMALMOHHbIE TEXHOMIOMMI NS NMOUCKA WU aHanm3a yyYebHou U
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAePXKaHS;

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

BOCMUTaHME Yy oOb6yuvalolmxca  YOe)XAEHHOCTU B FYMaHUCTUYECKOWA
HanpaB/IEHHOCTU XUMWMW, €€ BaKHOM PONN B PeELeHMU rNnobanbHbIX NPo6em
paLMoHanbHOro NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHns NPUPOAHOro pPaBHOBECUS, OCO3HAHUS HEOOGXOAMMOCTU BGEpPeXXHOro
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 NpeaMeT «XUMUSA»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06N1acT «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 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKol XMMUN: eé BO3HUKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MOMYYEHUM HOBLIX BELLECTB M MaTepuanoB. Teopus CTPOEHUSA OpraHUYecKux
coeanHeHuin A. M. byTnepoBa, eé 0CHOBHbIE NONOXeHWSA. CTPYKTYpPHbIe POpMY/bl
opraHuyeckmx BellectB. [omonorusa, u3omepus. XuMUYecKasa CBf3b B
OpraHNYecKMx COeAMHEHUAX — OAUHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHMYyecKnx COeAMHEHWUN (CUcTemMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/ieHMe C obpaslaMu OpraHMYecKMX BeLLeCTB W MaTepuaiamyv Ha WX
OCHOBE, MO[e/NMpoBaHWe MOSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onncaHne AeMOHCTPaLMOHHbLIX OMbITOB MO NMpeBpaLLeHNo OpraHUYeCcKNX BeLLLeCTB
Npwu HarpesaHUK (NnaBfeHne, 06YrMBaHNE U ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB WM CTPOEHWe, TOMOMOrMYecKnin psg. MeTaH M 3TaH —
NpoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NPUMEHEHNE.

AJIKeHbl: COCTaB M CTPOEHWE, FTOMOMIOMMYECKNIA paf. STUNEH M NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3NYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpVpPOBaHUS,  FaJIOrEHNUPOBaHNA, TUapaTaunn, OKWUCNEHUA U
nosimmepur3ammn), NoayyYeHe N NpUMeHeHMe.

AnKagueHbl: 6yTaameH-1,3 1 MeTunbytagmeH-1,3: CTPOeHMe, BaXKHeNLne
XMMUYECKMe CBOMCTBa (peakuus nonmmepusaumun). FMonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpoCTerWwmniA NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (U3nyeckre u
XMMUYeECKMe CBOMCTBa (peakuun ruapvpoBaHms, raioreHnpoBaHus, ruaparauun,
ropeHus), NosyvyeHne 1 NPUMeHeHue.

ApeHbl. BeH30/1: cOCTaB, CTPOEHWe, (PU3MYECKME U XMMUYECKME CBOWCTBA
(peakummn rasioreHMpoBaHUA N HUTPOBAHWA), MONyYeHWe N NpUMeHeHue. Toayon:
cocmae, Cmpoerue, qbu3utte01<ue u xumuyeckue ceoticmea (peam;uu
CAJIOCEHUPOBAHUA U Humpoeaﬂuﬂ), nojyyenue u npumeHeHue. TOKCUYHOCTb



apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBoLopojamMu, npUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHble rasbl. HedTb M eé npoucxoxaeHne. Crnocobbl nepepaboTku HedpTu:
MEPeroHKa, KpPeKWHr (TePMUYECKMIA, KaTaIMTUYECKMin), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHWE B MPOMbILLIEHHOCTU M B ObITy. KameHHbIi
Yro/ib 1 MPOAYKTbI €ro nepepadboTKu.

SKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MNPeBPaLLEHNIA:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykKoB W PesuHbl, KOMIEKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJMIEKYN  YrNeBOAOPOAOB U
rajioreHonpPon3BoOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOSyYeHNe aTUIeHa
N U3yYeHMe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BbEMA,
KO/IMYeCTBa MCXOAHOr0 BeLLEeCTBa WM NPOAYKTa peakuuu Nno M3BEeCTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CnMPTbl. MeTaHON W 3TaHON: CTPOEHME,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMWU MeTasinamu,
rasloreHoBOAOPOAAMI, TOPEHME), MpPUMEHeHWe. BofopoAaHble CBAN  Mexay
MO/IeKy1iaMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHOMa Ha OpPraHn3M YesioBeka.

MHOroaToMHble  CNUPTbl.  ITUIEHIIUKOAb U T/IULEPUH:  CTPOEHMUE,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatomHble crnvpTbl). [elcTBue Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

®eHOM: CTPOEHMe MOMEKY/bl, (M3NYECKMe W XMMUYECKMEe CBOWCTBA.
TOKCMYHOCTL (PeHona. MpumeHeHWe heHona.

Anbpernabl U xemonwvl. POpManbierng, auetanbferng:  CTPOEHMe,
(hM3MYeCKMe U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakumK), NofyvyeHne n NpuMeHeHwe.

O[OHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbnHasa U
YKCYCHasl KUC/IOTbl: CTPOEHWNe, IM3NYEeCKMe N XMMUYECKMe CBOWCTBA (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CTeapvHoBasd M ONenHoBas KMUCNOTbl Kak MpeacTaBUTeNIN BbICLUMX KapbOHOBbIX
KMCNOT. Mblfia Kak CO/M BbICLLUMX KAPOOHOBBIX KUCNOT, X MOKOLLIee AeNCTBME.

CnoxHble 3aupbl Kak MNPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [MAponus
CNIOXHbIX 3(MPOB. XXunpbl. MMAP0aM3 XMpoB. NprmeHeHKe XNPOoB. bruonornyeckas
POJb >KNPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesofos  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rmgpokcmagom megu(ll), okucneHve amMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IEHME, OPOXEeHWe T[NHKO3bl), HaxOXAeHVe B MNPUPOAe, NPUYMEHeHNE,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NOLOM).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
nNpoBefeHve, HabMOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, Ka4yeCTBEHHblE peakuuMn OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHO/Ma
okcngom meau(ll)), MHOroaToMHbIX CrnMPTOB (B3aMMOAENCTBME TNUALEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anmmopenCTBME Kpaxmania C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XMMUYECKOW peakumm (Maccbl, 06bEMa,
KONMYecTBa UCXOLHOrO BeLLecTBa UM NPOoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKallme opraHuyecKmne CoeuHeHNs.

AMUWHOKMCNOTBI KaK aM(DOTepPHbIe OpraHUyeckue coeguHeHus. dusnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPMYHAsA W TPETUYHasA CTPYKTypa 6e/KoB. XUMWYECKMe CBOWCTBA OeNKOB:
rMAPONN3, fleHaTypaLms, KayeCTBeHHbIe peakuuy Ha 6esku.

JKCNepuMeHTa/IbHblE METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHuid:
HabnoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6e1KoB npu
HarpeBaHun, UBETHbIe peakLun 6eKoB.

BricokoMoJIeKyasIpHBIE COeAUHEHU S

OCHOBHble MOHATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLmn, CPeaHAs MOEKyNsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nosiMMmepu3aLms 1 NoIMKOHAeHcaUmS.

AKCNepMMeHTa/IbHbIE MEeTOAbl W3Y4YeHWs BELEeCTB M WX NpeBpaleHuii:
O3HaKOM/IeHMe C obpasuamy NPUPOAHLIX U UCKYCCTBEHHbLIX BOSIOKOH, MiacTmacc,
Kayu4yKOB.

Me>xnpeLMeTHble CBA3N.



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

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHain3, CUHTEe3, KnaccuuKalms, nepuognyHoCTb, HabnaeHue,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, IHeprus, Macca, aToM, 3/MeKTPOH, MOJeKyna,
3HEPreTMyYecKUn YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusM, 6uoctdepa, 06MeH BeLlecTB B OpraHu3Me,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

["eorpacumsi: MUHepasbl, FOPHbIE MOPO/bl, NOMe3Hble NUCKOMaeMble, TOMINBO,
pecypcel.

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

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHEPreTUYeckme YpoBHW, NOAYPOBHU. ATOMHble opbuTamu, s-, p-, d-
aneMeHTbl. OCOBGEHHOCTM pacnpefenieHns 31eKTPOHOB Mo opbuTansM B aTtomax
3/IEMEHTOB MePBbIX YeTbIPEX MePUOAOB. DNEKTPOHHASA KOH(MTYypaLms aTOMOB.

Meprognyeckunin 3akoH 1 Meproanyeckast cucTeMa XMMUYECKUX 3N1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepPUOAMYECKOro 3akoHa M eprnoanyeckoin cUcTeMbl
XUMUYECKNX anemeHToB [l. . MeHpaeneeBa C COBPEMEHHOI TeOpuei CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWUA CBOWCTB XMMUYECKUX 3/1EMEHTOB MU
0bpasyembIX MMW MPOCTbIX W C/IOXKHbIX BELEeCcTB MO rpynnam u Mepuogam.
3HaueHVe NepruoaNYeCKOro 3aKoHa B PasBUTUN HayKMW.

CTpoeHve BewecTBa. XUMUYeckas CBA3b. Buabl XMMUYECKON CBA3N
(KoBaleHTHas HenonAapHas W MNoMApHas, WOHHasA, MeTasnyeckas). MexaHu3mbl
06pa3oBaHNSi  KOBAJIEHTHOMN XMMWUYECKOW CBA3N (OOMEHHbIM W [OHOPHO-
aKLenTopHbIA). BogopogHas CBA3b. BaleHTHOCTb. 3MeKTPOOTPULATENIbHOCTD.
CteneHb OKUCNEHWUA. IOHbI: KATUOHbLI U aHUOHBI.



BewlectBa  MOSIEKYNAPHOTO W HEMONEKYNAPHOTO  CTPOeHus.  3aKoH
MOCTOAHCTBA COCTaBa BellecTBa. Tunbl KPUCTIINYECKMX PeLUETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTAIINYECKOW PELLETKN.

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

Knaccugmkaums HeopraHMyeckmnx COeAVHEHWNIA. HomeHKnaTypa
HeOpraHMYyeCcKMX BeLlecTB. [eHeTMYecKas CBA3b HeopraHMYyeckuUX BELLECTB,
NpUHagexawmx K pasiMyHbIM Kiaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNMYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXPaHeHWA 1 NpeBpaLleHns 3HePrun Npu XUMUYECKNX peakLmsX.

CKopoCTb peakuuu, eé 3aBUCUMOCTb OT pas3/IMyHbIX (hakTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMmYeckoro pasHosecus. MNpuHumn fle LLlaTense.

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

OKMCNNTENbHO-BOCCTAaHOBUTE/bHbIE pPeakLnN.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUIt:
AeMOHCTpauma Tabnuu, «Mepnognyeckas cuctema XMMUYECKUX 3fieMeHToB . U.
MeHzeneeBa», U3yyeHWe MOAENeNn KPUCTAINIMYECKUX PELLETOK, HabntodeHue u
onmcaHue AeMOHCTPaLMOHHbIX 1 NabopaTopHbIX OMNbITOB (Pa3/oXeHne nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BELLECTB
C TMOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakuMm WOHHOro 00MeHa),
NpoBeaeHue NpaKTUYeCKoW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuid, B TOM  4uchne
TEPMOXUMUYECKME PaCUYEThbl, pPacyéTbl C WCMO/b30BAHWEM MOHATUA «MacCoBas
[0NS BELLEeCTBa».

Heopranuuyeckasi xumusi

HemeTannbl. MonoxeHne HemeTannos B [lepnogmyeckon  cucteme
XUMUYECKUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHUS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTannoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XVMUYecKne CBOMCTBA BaXXKHEMLUMX HemeTasinoB (rasioreHoB, cepbl, a3oTa,
ochopa, yrnepoga U KPEMHMS) WU UX  COeAMHEHWA  (OKCWAOB,
KNC/IOPOACOAEPXKaLlnX KUCMOT, BOLAOPOLHbIX COeAVHEHUIA).

[MpUMeHEeHNe BXKHENLLNX HEMETa/I/TOB U UX COEANHEHWA,



MeTtannbl. MonoxeHve meTannoB B epuoamnyecKoin cucTeMe XMMUYECKNX
anemeHToB [. . MeHpaeneeBa. OCOGEHHOCTU CTPOEHUS 3MEKTPOHHBLIX 060/104eK
aTomoB MeTannoB. O6Lme (hranyeckme cBoiicTBa MeTanioB. CnnaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BAXKHEWLUMX MeTanoB (HaTpUi, Kanuid, KanbLWW,
MarHui, atOMUHWIA, LIMHK, XPOM, XXene3o, Mefb) U UX COeAUHEHNIA.

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

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
n3yyeHne Konnekumm «MeTansibl U Cnasbl», 06pasLoB HEMETa//10B, peLleHune
9KCMEPUMEHTa/IbHbIX 3afady, Hab/ofeHWe U OnucaHWe AEeMOHCTPaUVOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aFOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0YeR, KaueCTBEeHHbIE peakLmn Ha KaTUOHbI METasI/oB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KOMMYECTBY
BELLEeCTBa, Macce UM 06bEMY OAHOMO M3 Y4YaCTBYHLUMX B peakuun BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYECTBA BELLLECTBA) NPOAYKTOB peakLmm, ecinm 0fHO
3 BELLLECTB UMEET NMPUMECH.

XHUMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KONOTMYECKON, SHEPrETUYECKON U NULLEBON
6e30MacHOCTW, pPasBUTUM MeAUUMHbL. TOHATME O Hay4HbIX MeTodax MO3HaHWS
BELLECTB N XMMUYECKMNX PeaKLUiA.

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

UenoBeKk B MMUpEe BELLECTB W MaTepuanoB: BaXXHEMLLUME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLUMOHHblE MaTepuanbl, Kpacku, CTEKNO, Kepamuka,
martepuasbl AN8 3NEeKTPOHWKM, HaHOMaTepuasbl, OpraHM4Yeckne U MUHepasbHble
yL06peHus.

XvMusi 1 300pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHWNA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMosb30BaHMS NpenapaToB GbITOBON XNUMUK
B MOBCEAHEBHOW XXN3HM,

MeXnpegMeTHbIe CBA3N.

PeaMzaums  MeXnNpeaMETHbIX  CBSI3eM  NpU  U3ydeHUM  obWweid U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
O6LWMX EeCTEeCTBEHHO-HAay4YHbIX MOHATWMIA, TakK W MOHATUIA, ABNAOLWMXCA
CUCTEMHbIMUW AN OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOr 0 LMKNa.

OO6LuUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Knaccupukauus, nepuoanMYHOCTb, HabnaeHve,
3KCMEPUMEHT, MOLENNPOBaHNE, N3MePeHe, SB/EHNE.



du3nKa: MaTepusi, IHeprus, Macca, aToM, 3/1eKTPOH, NPOTOH, HENTPOH, WOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWE BeLLecTBa, (PU3NYECKUe BESIMUMHBI U e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

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

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcel.

TexHoMorns: Xmmmnyeckas MpPOMbILLIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILLNIEHHOCTb,  (PapMaLeBTUYeCKass  MPOMbILLMIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEI O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
paspaboTKN MIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPorpaMM CpefHero 0o6Lero
06pa3oBaHNA ABMSETCA CUCTEMHO-AEATE/IbHOCTHbIA MOAXOA,.

B coOTBETCTBUM C CUCTEMHO-AEATENbHOCTHBIM MOAXO4OM B CTPYKType
NINYHOCTHbIX Pe3y/nbTaTOB OCBOEHMSI npegMmeTa «XUMUsS» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl ClIeAyHOLLME COCTaBAOLLME:

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

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNieHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaanLmMiA 6a30BO HAYKN XUMUW;

FOTOBHOCTb W CMOCOBGHOCTL 0OYYalOLIMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK  LieI0CTHOM
CUCTEME XMMUYECKOr0o 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOMMYECKON KyNbTypbl U CMOCOBHOCTU 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 wnaeanaMmm POCCUINCKOro rpakAaHCKoro obuiectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWs,  CMNOCOOGCTBYHOLWMMM  MpoLeccam
CamMono3HaHMsi, CaMOpa3BUTUS W  HPaBCTBEHHOrO CTaHOB/IEHUSI  JIMYHOCTM
0byyatoLLmxcs.

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

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HaHMA 00yYatLWUMMNCA CBOUMX KOHCTUTYLIMOHHBIX MpaB U 0653aHHOCTEN,
YB@KEHUS K 3aKOHY W NMPaBonopsaaKY;

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



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 Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBXKEHUA K Mpoueccy TBOpYecTBa B 06/1acTM TeOpuMM U MPaKTUYECKOro
MPYMEHEHNS XMMUKU, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBbIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

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

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTUN OLEHMNBATb CUTYaLMK, CBSA3aHHbIE C XUMUYECKUMMN SBNEHUSMN,
M NMPYHUMaTb OCO3HaHHbIE pPeLLeHUs, OPUEHTUPYSACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefAeHWe N MOCTYMKW CBOMX TOBapuLLen C
MO3NLUMIA HPaBCTBEHHbLIX W MPaBOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[10POBbLHO;

CO6MOAeHNA npaBun 6e30MacHOro obpalleHus ¢ BellecTsamy B ObITy,
MOBCEAHEBHOW XW3HW W B TPYA0BOI AeATEe/IbHOCTH;

MOHWUMaHMS  LEHHOCTM MpaBui  UHAMBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefAeHUst B CUTYaLMsX, YIPoXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATMBHOW  KOMMETEHTHOCTM B Y4YeBHO-MCCNeoBaTe/IbCKoM
[eATeNbHOCTN,  OOLLECTBEHHO MOMIE3HON, TBOPYECKON W APYyrux  Bupax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTVMBHOE Yy4yacTMe B peLleHWM NpakTUyYecKnx 3agad
coumasibHoM HanpasneHHOCTH (B pamKax CBOEro Kacca, LUKO/bI);



NHTEepeca K NPakTUYeCKOMY M3YYeHWo MPOoeccnin pasiMiyHoOro 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, 6yayuiein npoeccun U peannsaumm COBCTBEHHBIX YM3HEHHbIX
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;

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

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbILIEHNS, 3KOIOrMUYECKON KynbTypbl,
onbITa [eATeIbHOCTH 3K00rMYeCKoi Hanpas/IeHHOCT!, yMeHUA
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOGHOCTM W  YMEHUS aKTMBHO MPOTMBOCTOATb  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopMUpOBaHMM PaLMOHA/IbHOIO HAY4YHOrO MbILW/IEHUS, CO34aHUM  LIeNIOCTHOrO
NpeLcTaB/ieHnss 00 OKPY>KatoLemM MUPe Kak O eAMHCTBE NPUPOLbl U YesioBeka, B
MO3HAHUWM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn MpobreM CoxXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3ALMN: B €€ TyMaHUCTUYECKOM HanpaBfeHHOCTW W BaXKHOM ponu B
CO3JaHnN HOBOW 6a3bl MaTepuasbHON Ky/nbTypbl, PELUEHUN F106abHbIX NPO6/IEM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
9KO/IOrMyecKoin 6e30nacHOCTM, B PasBUTUM MeLULMHbI, 0b6ecnevyeHnn YCnoBuii
YCMELWHOro TpyAa M 3KOMOTMYECKM KOMMOPTHOM >KM3HM KaX[Oro uieHa
00LLecTBa;

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



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNIEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUS AenaTb 000CHOBaHHbIE 3aK/THOUYeHNS 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
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUM C XKXMU3HEHHbLIMU NOTPEOHOCTAMY;

MHTepeca K 0COGEHHOCTAM TpyZda B pPas/IMYHbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

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

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LLeIOCTHOCTb  HAay4HOM KapTUHbI Mupa W cneundunky MeTOA0B MO3HaHWS,
MCMNO/Nb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MPOLecC, CMCTeMaA, HayUHbI haKT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNefoBaHWe, HabNOAeHNE, U3MEPEHUE, SKCNEPUMEHT 1 Apyrie);

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

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

MEXANCUUNMHAPHbIE, MUPOBO33PEHYECKME 3HAHWUSA U YHUBEPCa/bHblE Y4ebHble
[eCTBUA B NO3HABATENbHOW M COLMaIbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMAAEHNE YHMBEPCA/IbHbIMM
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHUKATMBHbIMU U PErynsaTUBHbIMU
AEeACTBUAMMN.

OBnaneHne YHUBEpPCAJIbHBIMU y‘leﬁHLlMI/I MO3HaABaTCJIbHBIMU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CamMoCTOSATE/IbHO  pOpMyNMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3ajaBas MNapameTpbl U KPpUTEPUM UX
AOCTUDKEHUS, COOTHOCUTb Pe3ynbTaTbl AesTe/IbHOCTU C MOCTaB/EHHbIMU LENAMMU;

1CMoNb30BaTb NP OCBOEHWUM 3HAHWUWA MPUEMbI NOMMYECKOT0 MbILIEHNS —
BblAeNATb XapaKTepHble MPU3HaKM MOHATWIA M yCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYOLLME NOHATUA AN 06bACHEHWS OTAENbHbIX (HaKTOB U
ABNEHUN;

BbIOVMPaTb OCHOBaHWA W KPUTEPUM [ANA  KNacCUPUMKaLMK  BeLLeCTB U
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  NPUUYUHHO-CNEACTBEHHbIE CBSI3M  MEXAYy  M3y4aeMbIMK
SABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpurBaembiX
ABNEHNAX, POPMYMPOBATL BbIBO/bI U 3aK/THOUEHWS;

MPUMEHSATb B NPOLIECCE MO3HAHUS, UCMO/b3YeMble B XUMUN CUMBOJIMYECKIME
(3HaKoBbIE) MOJENM, NPe0bpPa30BbIBaTb MO/E/bHbIE NPEACTaBNEHNSA — XUMUYECKUNIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuunm — npu pelleHnn yyebHbIX MO3HaBaTe/lbHbIX WM MPaKTUYECKUX 3aaad,
MPUMEHATb Ha3BaHHbIE MO/E/IbHbIE NPeACTaBNEHNS AN BbISBNEHNS XapaKTepHbIX
MPV3HAKOB N3y4aeMbIX BELLECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[OB Hay4HOro MO3HAHWSA BELLECTB M XUMUYECKMX
peakuuia;

(hopMynMpoBaThb LN 1 3afa4mn UccnefoBaHns, UCNob30BaTh NOCTaB/EHHbIE
M CaMOCTOATENbHO CHOPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS U OCHOBbI AN5 (HOPMUPOBaHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBAEMbIX CY>KAEHUIA;

BNafeTb HaBblkaMW CaMOCTOSTENIbHOTO MMaHUPOBaHWA U MPOBeAEeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATb YMEHUS HabnoaaTb 3a X040M
npouecca, CamoCTOSTENIbHO MPOrHO3MpPoBaTb €ro pesynbTaT, (OpPMYyIMpoBaThb
06006LLEeHMS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU PE3YybTaToB UCC/EA0BaHWS,
COCTaBNATb 060CHOBaHHbIA OTHYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNeloBaTeNbCKOW W MPOEKTHOM
AeATENIbHOCTN, MNPOSBAATL CMOCOOGHOCTb M TFOTOBHOCTb K CamMOCTOSITENIbHOMY
MOMCKY METOAOB peLUeHNs NPaKTUYECKUX 3afa4y, MPUMEHEHUIO Pa3INYHbIX
METO/0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6WS,
pecypcbl VIHTepHeTa), aHa/IM31poBaTb UHOPMaLUIO pasINyHbIX BMAOB U (POpPM
npeacTaBneHuns, KPUTUYECKN OLeHMBaTb eé [OCTOBEPHOCTb 7
HENPOTMBOPEYNBOCTb;



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTObOpe MH(opMauunW, HeobXoAMMOW [ANS  BbIMO/HEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX 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 MHDOpMaLMen: MPUMEHSATb  MeXNpeaMeTHble  (puanyeckme U
MaTeMaTMyecKkmne) 3Haku 1 CUMBO/bI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

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

OB.]IaIleHl/le YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 0OCYX4aeMOoi TeMbl B Xofe auanora u/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MOJ/Ty4YeHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMM MPW BbINOHEHNN
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm yyebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCNef0oBaHUA MYyTEM COracoBaHUs NO3uUMIA B
X0Ae 06CyXaeHna 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpedsiaraeMblii  anroputm  AeACTBUIA  NpK
BbIMO/IHEHUM  Y4YeOHbIX W WCCMefoBaTe/lbCKUX 3a4ad, BblbvpaTb Hamborsee
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  (JOPMUPOBAHMN  MbIWEHNA W KYNbTypbl  IMYHOCTK, eé
(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:
OCcHoBoOMonararowpe MnOHATUA  (XMMUYECKWIA  3/IEMEHT, aToM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHasa qopmyna (pa3BépHyTas M COKpaléHHas), MOJb, MONAPHas
mMacca, MOSIAPHbIA 00BLEM, YrNepoAHbliA CKenet, (YHKUMOHa/IbHas rpynna,
pafvKan, U3omepus, N3oMepbl, FOMONOMMYECKNIA Paf, rOMOSIONK, YrneBogopoabl,
KUCMopoa 1 asoTcofepXKaline CoefVMHEHUA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckmx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM WCMO/b30BaHUN BaXKHEWLUNX OPraHNYecknx BeELLECTB B ObITY U
MPaKTUYECKOW AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKKU MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMmMcaHnM CoCTaBa, CTPOEHUA 1 NpeBpaLLeHniA OpraHNYecKUX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBOJIKY A5
COCTaB/IeHUsI MOJMIEKY/IIPHbIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaenvMBaTb MOAEN MOMEKY/ OpPraHMYecKMx BeLLecTB A4 UAMCTpaumMm mUx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTb YMEHWIA YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KWUCNOPOL W a30Tcofepxaive
COEANHEHNS, BbICOKOMOMEKYNAPHbIE COeAMHEHWS), [faBaTb WM Ha3BaHWA [0
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpvMBOAWTL TpUBMA/IbHblE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTNINKONb, TANUEPUH, (eHon, opmanbaerns, auletanbierug, MypasbuHas
K1CNoTa, YKCyCcHaa KMUCNoTa, 0/1eMHOBaA KMCNoTa, CTeapnuHoBasa K1CIoTa, roKosa,
(bpyKTO3a, Kpaxmas, Lensioo3a, rmunH);

ChOpMMPOBAHHOCTb YMEHWUA OMNpefensaTb BUAbl XUMWYECKOW CBSI3U B
OpraHMyecKunx coenHeHusAX (OANHaPHbIE U KPaTHbIe);



COPMMPOBAHHOCTb YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Beulects A. M. byTtneposa A5 06bACHEHNS 3aBUCUMOCTU CBOWCTB
BELLEeCTB OT X COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne U XMMUYECKMe CBOMCTBA TUMUYHbLIX MNPEACTaBUTENIEN Pa3/INYHbIX
KN1acCoOB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eEH, aueTU/IeH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rNMUEPUH, (eHon, aueTanbAerng, mMypaBbUMHas M YKCYCHast KUCOThI, F/HOKO3a,
KpaxmaJi, Lefintoo3a, aMMHOYKCYCHas KWUC0Ta), UNTKOCTPUPOBaTb FeHETUYECKYHO
CBA3b MEXAY HMMU YypaBHEHWAMMW COOTBETCTBYHOLMX XMMMUYECKUX peakunin
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn3oBaTb MCTOUHUKN YIIEBOAOPOAHOIO
Cbipbsi  (He(Tb, MPUPOAHLIA ra3, Yronb), CAocobbl WX MepepaboTKN U
MPaKTMYeCKoe NPMMeHeHWe NPOAYKTOB NepepaboTKu;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuMnm no W3BECTHbIM Macce, 00bEMY, KO/IMYECTBY OAHOr0 W3 WCXOAHbIX
BELL,EeCTB UM MPOAYKTOB peakunm);

COpMUPOBAHHOCTb YMEHWIA BMafAeTb CUCTEMOW 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YeEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHNIA (HabntoaeHre, N3MepeHne, SKCNepuUMeHT, MOAeIMPOBaHNE),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWUA [NS MNPUHATUS pelleHuin B
KOHKPETHbLIX >KU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BelWecTBaMu U KX
MPYMEHEHMNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfon n nabopatopHbIM 000PYAOBaHWEM, a TakXke npaBuia obpalleHus ¢
BeLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1A60PATOPHbIX
XUMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb  YMEHWIA MIAaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHble peakuMnM OpraHN4eckmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHMW, LBETHble peakuuy OGenkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOrO 3KCMepvMeHTa B (hopme 3anucy ypaBHEHMI COOTBETCTBYHOLLUX
peakuunin 1 hopMynnMpoBaTh BbiBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

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



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBMS Ha >XMBble OpPraHM3Mbl OMpeAenEéHHbIX OpraHUYecKux
BELLLeCTB, MOHMMas cMbic/i nokasaTtensd MAK, nosacHATb Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4esl0BeKa;

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

ANA cnenbiX W cnaboBuadwmx 00y4yaroLmMxcs: YMeHWe UCMoMb30BaTb
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUSA Kypca «O6Llas M HeopraHuyeckas
XVIMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MPEACTaBNEHWA: O  XMMWYECKOM  COCTaBNAOLLENA
eCTECTBEHHO-HAay4YHOW KapTUHbI MWUpa, POAN XUMWUW B TMO3HAHUW  SIBNEHWUI
npupodbl, B (OPMMPOBAHUN  MbIWMEHUA U KY/NbTYpbl  JIMUHOCTU, €€
(hYHKLMOHa/IbHOM rpamMoOTHOCTN, HEO6XOAMMOW AN PELLEHNS NPaKTUYEeCKUX 3aaay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO M NPUPOAHON
cpeae;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBoOMonararowme NOHATUS (XUMWYECKUIA 3N1eMeHT, atom, usoton, s-, p-, d-
3NEKTPOHHbIE OpOMTaNM aToMOB, WOH, MOJMEKYNa, MOMb, MONSAPHbIA 06BEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULIATENBHOCTb, CTEMEHb OKUCMEHUS, XMMMUYECKasi CBA3b
(KoBaNeHTHas!, MOHHas, MeTa/IMYecKasi, BOAOPOAHas), KpUCTanIMueckas peLuéTka,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3NEKTPOUTbI,  HE3NEKTPONUTSI,
3NEKTPONNTMYECKaA AMccoumalmsi, OKUC/IUTENb, BOCCTaHOBUTENlb, CKOPOCTb
XVIMUYECKONW peakuun, XMMUYECKOE PpaBHOBECWE); TEOPUM W 3aKOHblI (Teopus
3NEKTPO/IMTUYECKOA Auccoumanmm, Nepuoanyecknin 3akoH . . MeHaeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHUs 1 MpeBpaLLeHns 3Heprmm
MNPy XMMUYECKUX peakumsx), 3aKOHOMEPHOCTWU, CUMBOJSIMYECKUIA SI3bIK XUMUW,
MVPOBO33PEHYECKME 3HAHMS, fieXallMe B OCHOBE MOHUMaHUSi MPUYUHHOCTU W
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYECKMe CBeAEeHWUS O CBOMCTBAX,
COCTaBe, Noly4YeHMn N 6e30MacHOM MUCMNO/b30BaHUM BXKHEMLLIMX HEOPraHNYECKNX
BELLIECTB B ObITY U NPaKTUYECKOMW AeATeNbHOCTM Ye/lOBEKa;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCaHNM HEOPraHNYeCKMX BELLECTB M NX NMPeBpaLLeHNi;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaBNleHMs  (POPMyN  BeLeCTB M YpPaBHEHWA  XUMUYECKUX  peakLuid,
cuctemaTnyeckyto HomeHknatypy (IUPAC) v TpuBuasbHble Ha3BaHWsA OTAENbHbIX
HeopraHMyecknx BewecTB (YrapHbld ras, YrfeKuc/blii ras, amMMuak, raliéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBasA COAA, MUPUT N ApYTuUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XUMUYECKNX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BUL XMMUYECKON
cBs3n (KOBa/IeHTHasA, MOHHasA, MeTalInyeckas, BOAOPOAHas) B COeAMHEHUAX, TUM
KPUCT/ININYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), XxapakTep cpefbl B BOAHbIX pacTBOpax HEOpPraHNYecKmx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHaANEXHOCTb
HeopraHMyecKnx BeLLEeCTB MO WX COCTaBy K onpefenéHHoMy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BeELLeCTBAa — MeTa/l/Ibl U HEMETas/bl, OKCU/bl, OCHOBaHWS,
KNCNOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneesa 1 4eMOHCTPUPOBATL €r0 CUCTEMATU3MPYIOLLYHO, OO BACHUTENIbHYHO
N MPOrHOCTUYECKYHO (DYHKLNW;

CPOPMMPOBAHHOCTb YMEHWIA  XapaKTepu3oBaTb 3/1EKTPOHHOE 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 U3MEHEHUSI CBOMCTB XUMMUYECKUX 3/IEMEHTOB U UX COeLUHEHWI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa;

CPOPMMPOBAHHOCTL  YMEHMIn  XapakTepu3oBaTb  (OnucbiBaTb)  06LMe
XMMUYECKMe  CBOWCTBA  HEOPraHMYeCKMX  BEWECTB  Pas3/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHn4ecKuMu
BeLLeCcTBaMM C MOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCUPULMPOBATbL XMMUYECKME peakumun Mo
pas3/IMyHbIM Mpu3Hakam (4YMcny M cocTaBy pearvpyrolimMx BeLecTs, TEMI0BOMY
aheKTy peakunn, M3MEHEHMIO CTEeMNeHel OKWUCNEHUSI 3/1EMEHTOB, 06pPaTUMOCTU
peakuuun, y4acTUIO KaTasmsaTopa);

ChOpMMPOBAHHOCTb YMEHWIA COCTaB/IATb YPaBHEHUS peakuui pPasIMyHbIX
TUMNOB, NOJIHbIE U COKPALLEHHbIE YPaBHEHUSA peakunii NOHHOIO 06MeHa, YYUTbIBaS
YCNOBUSA, NPU KOTOPbIX 3TV peakumm nayT A0 KOHUa;



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

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

CPOPMMPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCMMOCTb CKOPOCTU XMMUYECKOIA
peakuumn 0T pasinyHbIX (haKTOPOB; XapakKTep CMELLEHUSA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTY OT BHELUHEro Bo3aencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOMTYYEHUS CEPHO KUCMOTbI, aMMuaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBasd [0/ BeLleCcTBa B PacTBOpe», 0ObEMHbIX OTHOLUEHMWIA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLLecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEMN0BOro apdekTa peakumyM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLLeCTB, NPeBpaLLEHNS 1 COXPAHEHUS SHEPTUN;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Nob30BaHUS XMMUYECKOWA
nocyaoi n nabopaTopHbIM 0060pYyOBaHMEM, a TakKXe npaBuia o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

ChOpMMPOBAHHOCTb YMEHWIA MNaHWPOBaTb W BbIMOMHATL  XUMWYECKMIA
3KCMepPUMEHT (pasnoXXeHne nepokcuaa BOLOPOLA B MPUCYTCTBUM KaTanm3aTopa,
onpegeneHve Ccpedbl PacTBOPOB BeLEeCTB C  MOMOLLLI  YHWBEPCA/IbHOIO
NHAMKATOpPa, BINAHME Pa3/INyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KauyeCTBEHHble peakuun Ha cynbar-, KapboHaTt- U
X/TOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHne 3KCMePUMEHTa/IbHbIX 3aAay 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 peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX pe3y/bTaToB;

CPOPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XUMWUYECKYHO
NH(OPMaLMIO, MOMly4aeMytd U3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKaUmmn, IHTEPHET 1 apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUS Ha XXMBble OPraHn3Mbl ONpPeAenéHHbIX BELLECTB, MOHMMaS
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 OCHOBHbLIX AOCTYMHbIX METOAAaX MO3HaHWA BELLECTB U
XUMUYECKNX ABNEHUIA;

ANA  CMenbiX W CnaboBMadwmMx 06yyarowmxca: YMeHWe WCMosb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpainnsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
MpeameT opraHnyeckor Xumun. 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. AMUHOKMCNOTbI. 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

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpouabusie Ilpakruyeckue
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 HeOpraHMYecKnx 1 opraHNYecKmnx )
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 34 2 3
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