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NOACHUTEJIbBHAS 3AIINCKA

MMporpaMma no XMmmnn Ha YpoBHE CpefHero o6LLero obpasosaHus paspaboTraHa Ha OCHOBE
defepasibHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 06pa3oBaHMK B Poccuiickoin ®efepaLimy,
TpeboBaHWIi K pe3ynbTaTaM OCBOEHUSI (pefepasibHO 06pa3oBaTeNbHOM NporpaMmbl CpeaHero
obuiero obpasosaHua (POIM COO), npefcTaBneHHbIX B PefepasibHOM rocyAapCTBEHHOM
obpasoBaresibHOM ctaHgapte COO, ¢ yyétom KoHuenumu npenogasaHna y4yebHOro npegmeta
«XUMns» B 06pasoBaTefibHbIX OpraHmsaumsax Poccuiickor  Pefepaumu, peausyroLmx
OCHOBHble 06pa30BaTe/fibHble MPOrpaMmbl, Y OCHOBHbIX MOMOXEHWIA «CTpaTernn pasBuUTUSA
BocnuTaHWA B Poccuiickoin ®efepaumm Ha nepuofd fo 2025 roga» (PacropsbkeHue
MpasutenscTea P® o1 29.05. 2015 Ne 996 - p.).

OcCHOBY noAXofoB K paspaboTke nporpaMmbl MO XMMWUW, K OMNpefeNieHnto 06Leit
cTpaterum oby4yeHus, BOCMUTAHWUSA 1 pasBUTUA 0OyyatoLMXCs CpeacTBamy y4ebHOro npegmera
«Xumnsa» ana 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWAM KOHLEMTYasbHbIE MOMOXEHWA
®rOC COO o0 B3aMMO0OOGYCNOBMNEHHOCTM LeNeid, CoAepXXaHus, pe3ynbTaToB 06YyYeHUs WU
TpeboBaHWIn K YPOBHIO NMOATOTOBKYM BbIMYCKHUKOB.

Xumunyeckoe  0b6pasoBaHWe, MOSlydaeMOe  BblIMyCKHWKaMu  006LLe06pa3oBaTe/ibHOM
opraHu3aumun, ABNSAETCA HEOTbEMSIEMOM YacTbid UX  006pa3oBaHHOCTU. OHO  CNYXWT
3aBepLialoLLMM 3TarnoM peannsauMm Ha COOTBETCTBYHOLLEM eMy 6a30BOM YPOBHE K/HOYEBbLIX
LLeHHOCTel, NPUCYLLMX LIeNIOCTHOW CUCTEME XUMMUYECKOro 06pa3oBaHMs. ITU  LEHHOCTU
KacaroTcA MO3HaHMS 3aKOHOB MPUpPOAbl, (POPMUPOBAHNA MUPOBO33PEHNUSA W OOLLEN KY/bTYpbl
YesioBeKa, a TaKXe 3KO/OMMYeCKn OO6OCHOBAHHOINO OTHOLLEHWA K CBOEMY 3[0POBbIO W
NPUPOAHOIA cpefe. PeannsyeTca XMMUYecKoe 06pa3oBaHie 00y4atoLmMXCcsa Ha YPOBHE CPeaHEero
o0LLero obpasoBaHMA cpeAcTBaMu y4ebHOro npegmera «XuUMmsA», COofepXKaHue 1 NoCTpoeHue
KOTOPOro onpefefieHbl B MporpaMMe Mo XUMUW C YYETOM CMEeUU@UKA HayKum Xumuu, eé
3HaYeHMsA B MO3HAHWUN NPUPOLbI U B MaTepuasibHON XKN3HW 06LLECTBa, a TakKe C YY4ETOM 06LLMX
Lenerl N NPUHLMNOB, XapaKTepusyoLMX COBPEMEHHOE COCTOSIHNE CUCTEMbI CPefHero obLiero
06pasoBaHusi B Poccuiickoin degepaumn.

XUMUS KaK 3M1EMEHT CUCTEMbl ECTECTBEHHbIX HayK UrpaeT 0CcobYH posib B COBPEMEHHOM
LUMBUAM3ALMA, B CO3L4aHUMN HOBOW 6a3bl MaTepuanbHOM KynbTypbl. OHA BHOCWUT CBOIM BKNaf, B
(hopmMrpoBaHVe paLMOHaIbHOr0 Hay4YHOTO MbILLIEHUS, B CO3faHMe Lie/IOCTHOrO NpeacTaB/ieHns
06 OKpY)XXatoLLemM MMpe Kak O efMHCTBe NPUPOLb! U YesioBeka, KOTopoe (hopMUpyeTcs B XUMUA
Ha OCHOBE MOHVMAaHWS BELLeCTBEHHOMO COCTaBa OKPYXXatoLLero mupa, 0CO3HaHUA B3aMMOCBS3M
MEeX[yY CTPOEHMEM BELLLECTB, MX CBOMCTBAMMU 1 BO3MOXHbIMI 061aCTAMM NPUMEHEHMS.

TecHO B3aMMOAEWCTBYS C  [APYrMMW  eCTeCTBEHHbIMM  HayKamu, XuMua cTana
HEOTbEM/IEMOM YaCTbi0 MUPOBOM KyNbTYpbl, HEOOXOAMMbIM YC/IOBMEM YCMELIHOro Tpyja U
XM3HM KaXX0ro yneHa obuiectsa. CoBpeMeHHas XMMUS Kak HaykKa co3mpaTenibHasd, Kak Hayka
BbICOKMX TEXHO/MOIMIA HanpaBneHa Ha peLueHue rnobanbHbIX NPo6semM YCTOMYMBOIO pas3BUTUS
4esioBeYeCTBa — CbIPbEBOM, 3HEPreTUYEeCKOn, MULLEBOM, 3KOIOMMYECKOn 6e30nacHOCTU U
OXpaHbl 340POBbA.

B cooTBeTCTBUM C OOBWMMK LMW U NPUHUMNAMKU CPefHero obLero obpasoBaHus
cofiepxaHue npeameta «Xummus» (10-11 knaccbl, 6a30Bblil YPOBEHb U3YUYeHWs)) OPUEHTUPOBAHO
NPerMyLLEeCTBEHHO Ha OOLLEKYNbTYPHYHO MOArOTOBKY 06YYatoLmMxcsa, HeoOXoaumMyo UM A/is
BbIpabOTKM MUPOBO33PEHYECKMX OPUEHTMPOB, YCMELIHOrO BK/IHOYEHWA B >KWU3Hb COLMYMa,
NPOA0IHKEHNS 06pa30BaHNsA B pas/iMyHbIX 001acTAX, HE CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CocTaBnsowmmmn npegmeTa «XuMus» SBNAOTCA 6a3oBble Kypcbl — «OpraHmyeckas
XumMusa» 1N «O0bLLas N HeopraHM4eckas XMMMs», OCHOBHbIM KOMIMOHEHTOM COZepXXaHWs KOTOPbIX
ABNAKOTCA OCHOBbLI 6a30BOM HayKW: CUCTEMA 3HAHWI MO HEOPraHNYeCKOo XMMUK (C BKHOUEHMEM
3HaHWI 13 06LLEN XMMWUM) N OpraHNYecKorn XruMun. ®opMmMpoBaHue [aHHON CUCTEMbl 3HAHWIA
npy unsydeHun npegmeta 06ecrneyrBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpaswuis
BELLLECTB Ha OCHOBE OOLLMX MOHATUIA, 3aKOHOB 1 TEOPUIA XMW,

CTpyKTypa coaep)kaHus KypcoB — «OpraHuyeckas Xxmmmsa» n «ObLas n HeopraHuyeckas
X1MUs» copMUpoBaHa B MporpaMme rno XMMuMM Ha OCHOBE CUCTEMHOrO MOAX0A4a K U3YYEHWUIO



y4ebHOro matepumasia M 06YC/OB/ieHa WUCTOPUYECKM OOOCHOBaHHLIM Pa3BUTMEM 3HAHWIA Ha
onpesfenéHHbIX TeOpeTUYECKMX YPOBHSAX. TakK, B Kypce OpraHuW4eckoim XuMuM BeLLecTBa
paccMaTpmBalOTCA Ha YPOBHE KMacCUYEeCKOM TEeopuM CTPOEHUS OpraHMYecKux COeAVHEHWN, a
TakkKe Ha YPOBHE CTEPEOXMMUYECKMX W 3MEKTPOHHBIX MPeACTaBleHUA O CTPOEHUW BELLECTB.
CsefileHNs 06 M3yyaemblX B Kypce BelLecTBax AalTcsa B pasBUTUM — OT YrNeBOAOPOLOB [0
CMOXHbIX GMOMOMMYECKN aKTUBHbIX COeAMHEHMWA. B Kypce OpraHM4eckKoi Xumuu nosyyaroT
pasBuTMe CHOPMUPOBAHHbLIE HA YPOBHE OCHOBHOMO 00Liero 06pa3oBaHWs MepBOHAYa/IbHbIE
NpeAcTaBNeHNs 0 XMMUYECKOI CBA3W, KNacCUUKaLMOHHBIX NPU3HaKaxX BELLECTB, 3aBUCMMOCTU
CBOICTB BELLECTB OT NUX CTPOEHMS, 0 XMMUYECKOIN peakLmm.

Moa HOBbIM Yr/IOM 3peHust B npeameTe «XuMMUs» 6a30BOro YPOBHS paccMaTpUBaeTCs
M3YYeHHbIi Ha YPOBHE OCHOBHOrO 00Llero 06pa3oBaHMsi TeOpeTUYeCKUd MaTepuvan W
(haKTONOrMYecKmne CBeAEHNS O BELLECTBAX U XMMUYECKOW peakumn. Tak, B YaCTHOCTU, B Kypce
«ObLas N HeopraHM4yeckas XMMus» 06yyatoLMMCS NPeAoCTaBnseTcs BO3MOXHOCTb OCO3HATb
3HaYeHe NeproAMYECKOro 3aKOHa C OOLLETEOPETMYECKMX W METOAOMIOTMYECKUX MO3ULMIA,
rnyoxe MOHATb UCTOPUYECKOE WM3MeHeHMe (DYHKLMIA 3TOro 3akoHa — OT 0606LatoLein o
00OBACHSAIOLLEN 1 NPOrHO3UPYIOLLENA.

EavHas cucteMa 3HaHWIA 0 BaXKHEMLLMX BelecTBax, MX COCTaBe, CTPOEHWMW, CBOWCTBaX U
MPUMEHEHMN, & TAKXKE 0 XMMUYECKNX PeakLmsaX, NX CYLLHOCTU U 3aKOHOMEPHOCTAX NPOTEKaHUSA
pononHaerca B Kypcax 10 wm 11 KnaccoB 3nemMeHTaMW  COAEpXKaHus, MMeoLMMU
KY/IbTYPO/IOTMYECKUIA U NPUKNALAHOW XapakTep. 3TW 3HaHWSA CroCOOCTBYHOT MOHMMAHUIO
B3aMMOCBA3M XUMUW C APYrMMW HayKaMW, PacKpbiBatOoT €€ po/sib B MO3HaBaTe/bHON W
NPaKTUYeCKOW AeATe/IbHOCTM YesioBeKa, CMOCOOCTBYHOT BOCMUTAHWUIO YBaXKEHUS K Mpoueccy
TBOpYECTBa B 06/1aCTN TEOPUU U NPAKTUYECKUX NPUIOXKEHWUIA XMMUW, NOMOTatoT BbIMYCKHUKY
OPWEHTNPOBATLCA B OOLLECTBEHHO U IMYHOCTHO 3HAUYMMbIX MPO6/IEMaX, CBA3AHHbLIX C XUMUENR,
KPUTUYECKM OCMbICNIMBATb UHOPMALMIO U NPUMEHATL €€ ANA MOMNOMHEHUS 3HaHWM, PeLLeHNs
WHTENNEKTYa/IbHbIX W 3KCNEePUMEHTa/IbHBIX WUCCMef0BaTe/IbCKUX 3adady. B Lenom cogep)kaHve
y4yebHOro npegmeTa «XnUMUsA» JaHHOTO YPOBHS M3YUYEeHUSt OPUEHTUPOBAHO Ha (hOPMUPOBaHKE Y
06yyaroLMXCcAa MUPOBO33PEHYECKOIN OCHOBbI AJ1 MOHUMAHUSA PUNOCOGICKUX UAEN, TaKUX Kak:
mMaTepuanbHOe eAMHCTBO HEOPraHWYeCKOro U OpraHNMYeckoro Mupa, 06ycnoBeEHHOCTb CBONCTB
BELL,ECTB MX COCTABOM M CTPOEHMEM, NO3HABAEMOCTb NPUPOAHBIX ABMEHWNIA NYTEM IKCNEPUMEHTA
M pelleHns NPOTMBOPEYNIA MeXY HOBbIMM (PakTamy WM TEOPeTUYECKMMW MNpeanochiiKaMu,
0CO3HaHWe Ponn XUMWUM B PeLeHMN 3KOM0rMYeckux npobnem, a takke npobnem cbeperkeHus
3HEPreTMYECKMX PeCypCoB, Cbipbsi, CO34aHNA HOBbIX TEXHONOIMIA 1 MaTepnasos.

B nnaHe peweHus 3afay BOCMWTaHWSA, PasBUTUA M couMann3aumMm 06y4varoLumxcs
NPUHATBIE MPOrpaMMoi MO XMMUW NOAXOAbl K OMPefeneHno COAepXXaHus W MOCTPOEHUS
npegmeTta npefycMatpyBaloT (POPMUPOBaHUE YHUBEPCASTbHBIX YUYeOHbIX AENCTBUN, MMELMX
6a30B0e 3Ha4YeHVe NS pa3NMYHbIX BULOB AeATENbHOCTU: PeLLeHMs Npo6ieM, NoOMCKa, aHanmnsa u
00paboTKM  UH(OPMaLUK, HeobXoAMMbIX AN MPUOBPETEHNUA ONbiTa MPaKTUYECKOW W
nccnefoBaTeNbCKOV AeATeNbHOCTM, 3aHMMAtOLLEN BaXKHOE MECTO B NO3HAHUW XUMUN.

B npakTuke npenofasaHns XMMUM Kak Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHus, Tak 1
Ha YpPOBHE cpedHero obuwero o06pa3oBaHWs, NpPU  ONPeAeneHUn  COAepPXKaTebHOW
XapaKTEPUCTUKM LeNein n3ydeHus npegmMeTa Hanpas/ieHUWeM MepBOCTENEHHOW 3HAYMMOCTY
TPaAMLMOHHO MpU3HAETCA  (POPMMPOBaHME OCHOB XMMMWYECKOW HayKM KaK o06nactu
COBPEMEHHOIO €eCTECTBO3HAHWS, MPAKTUYECKON [AeATeIbHOCTU YenoBeka WM Kak Of4HOro u3
KOMMOHEHTOB MMPOBOI KynbTypbl. C METOAUYECKON TOUKM 3peHMsi Takol noaxond K
ornpeaeneHuto Lener n3yyeHns npeameTa SBSeTCA BNO/HE OnpaBAaHHbIM.

CornacHo [aHHOW TOYKe 3PEHWs FNaBHbIMK LENSMU U3yYeHNs npeameTa «Xumns» Ha
6a3080M ypoBHe (10 —11 Kn.) ABnsAOTCS:

e (DOPMMPOBaHME CUCTEMbI XUMMWUYECKMX 3HaHUA KakK BadKHEWLIel CcoCTaBMstoLLel
eCTeCTBEHHO-Hay4YHOM KapTUHbI MMpa, B OCHOBE KOTOPOM NeXaT KItoueBble MOHATUS,
(hyHOaMeHTa/IbHble 3aKOHbl U TEOPUW XWMMMWKU, OCBOEHME A3blka HayKW, YCBOEHUE U



MOHUMaHME CYLIHOCTU [AOCTYMHbIX 0600WEHNA MMPOBO33PEHYECKONO  XapaKTepa,
03HaKOMJIEHME C UCTOPUEN UX PasBUTUS U CTAHOBNEHUS;

e (opmypoBaHWe 1 pa3BUTWE MPeLCTaBNEHUA O Hay4YHbIX METOLaX MO3HaHWUSA BELLEeCTB U
XUMUYECKUX peakLmil, HeOOXOAMMBIX ANS NPUOBPETEHNS YMEHWIA OPUEHTUPOBATLCA B
MUPE BELLECTB N XUMUYECKUX ABMEHWNIA, UMEIOLLMX MECTO B NPUPOLE, B NPaKTUYECKOM U
MOBCELHEBHOM YXWN3HM;

e pa3BUTUE YMEeHWA W CrnocoboB [eATeNlbHOCTU, CBA3AHHbLIX C HabntofLeHuem U
0ObACHEHMEM  XMMMWYECKOrO 3KCMepuMeHTa, Ccob6ntoAeHneM npasun  6e30nacHoro
obpalLeHns C BeLleCcTBamMu.

Hapagy c aTuM, cofepxxatefibHas XapakTepucTuka Leneid 1 3agay U3yyeHus npeameta B
nporpaMMe no XMMuUM YTOYHEHA U CKOPPeKTPOBaHa B COOTBETCTBUM C HOBbIMY MPUOpUTETaMK
B CuUCTeme cpeaHero obuiero obpasoBaHus. CerofHs B MpernojaBaHUM XUMWUM B BONbLUEN
CTeneHW OTHAETCA MpeanoyvTeHMe MNPaKTUYECKOM KOMIMOHEHTE cofepXXaHusa 00yyeHus,
OpPVEHTMPOBAHHOW Ha MOArOTOBKY BbINYCKHMKA 00LLeobpa3oBaTe/ibHO  opraHu3aumu,
BafeloLWero He Habopom 3HaHWI, a PYHKUMOHA/IbHOW rPamMOTHOCTLIO, TO eCTb Crocobamu u
YMEHUAMY aKTUBHOIO MOJyYeHUs 3HAHWUIA Y NPUMEHEHNSA UX B PeasibHON XM3HU /19 peLleHus
NpaKTUYecKnX 3aau.

B cBA3M C 3TUM Npu  M3ydeHUM npegmeTa «XUMUS» AOMUHMPYIOLLEE 3HAYeHue
nprobpeTaroT Takune Lenn 1 3a4a4un, Kak:

ajantaums  obydalowmxcs K - YC/IOBMAM  [MHAMWYHO  Pa3BUBAIOLLErOCS  MUPa,
(hopMUpOBaHME WHTENNEKTYalbHO Pa3BUTOM  JIMYHOCTM, TOTOBOM K Camoo6pa3oBaHuio,
COTPYAHWYECTBY, CaMOCTOATE/IbHOMY TMPUHATAKO TPaMOTHbIX pPeLleHUA B KOHKPETHbIX
YXM3HEHHBIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU W UX NPUMEHEHWNEM,;

(hopMupoBaHME Yy O00YYalOLLMXCA K/IHOYEBbIX HAaBbIKOB (K/HOYEBbLIX KOMMETEHLMIA),
VMEILLMX YHUBEPCA/IbHOE 3HAaYeHWe A1 Pas/IMYHbIX BUAOB AeATe/IbHOCTU: peLleHns npobrem,
nomcka, aHanmMsa v 00paboTKM MHMOPMaLMKN, HEOOXOAUMBIX [N MPUOBPETEHNA OnMbliTa
[eATeIbHOCTW, KOTOpas 3aHUMaeT B&XHOE MEeCTO B MO3HAHWM XMMUK, a Takke A1S OLEHKN C
Mo3uLUIA 3KONOTMYeCKol 6e30MacHOCTY XapaKTepa B/IMAHNUSA BELLECTB M XMMUYECKMX NPOLEeCCoB
Ha OpraHu3M 4YesioBeka 1 NMPUPOAHYHO Cpeay;

pa3BUTMe NO3HAaBaTe/lbHbIX MHTEPECOB, UHTENEKTYa/IbHbIX M TBOPYECKMX CMOCOOHOCTEN
obyyaroLmxca: CrnocoOHOCTN CaMOCTOATE/IbHO MpYobpeTaTb HOBbIE 3HAHUA MO XUMUX B
COOTBETCTBUU C XXM3HEHHbLIMU NOTPEOHOCTAMM, UCMO/b30BaTh COBPEMEHHbIE NH(OPMALMOHHbIE
TEXHONOIMK 19 NOMCKA Y aHan3a y4ebHOoM 1 Hay4HO-NONYNAPHOA MH(OPMAaLM XUMUYECKOTO
cofiepXaHus;

(hopmrpoBaHve 1 pa3BuTre Y 00yHatoLLMXCA acCOLMATMBHOIO U JIOTMYECKOTO MbILLIEHNS,
HabnoateNbHOCTU, COOPaHHOCTK, aKKypaTHOCTW, KOTOpble OCOGEHHO Heo6XOo4UMbI, B
4aCTHOCTW, NPW MIaHMPOBaHUN U NPOBEAEHUN XUMNYECKOT0 3KCNEPUMEHTE,;

BOCMUTaHME Yy O0by4yarolmxca YO6eXAEHHOCTU B TYMaHUCTUYECKOW HarpaBneHHOCTU
XMW, €€ BaKHOW poM B pelleHnnM  rnobasbHbIX — Npo6iaeM  pauMoHaIbHOMo
NPUPOAONO/b30BaHNSA, MOMOSIHEHUS 3HEPreTUYECKMX PECYPCOB M COXPaHEHWS MPUPOLHOro
paBHOBECWS, OCO3HaHWUSA HeobXOAUMOCTU GepeXXHOro OTHOLUEHWS K MpUpoge U CBOeMy
3[0POBbLIO, & TaKXKe MPUoBPeTEHNS ONbITa UCMO/b30BAHUA NOMYYEHHbIX 3HAHWIA 419 NPUHATUA
rPamOTHbIX PELLEHWI B CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMMN ABNEHUAMW.

B yuye6bHOM nnaHe cpefHero obuiero o6pazoBaHMs nNpeaMeT «XumMus» 6a30BOro YpPOBHS
BXOAWT B COCTaB NpeAMeTHON 061acTu «ECTECTBEHHO-HAaYYHble NPeaMETbI».

OO6LLee YMco YacoB, OTBEAEHHBIX A4J19 U3YUYeHUs XMMUKU, HA 6a30BOM YPOBHE CpefHero
obuero obpasosaHus, coctasnseT 68 yacos: B 10 knacce — 34 vaca (1 yac B Hefenwo), B 11
Knacce — 34 yaca (1 yac B Heflento).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

Teopeanecmle OCHOBBI OpFaHI/I'ICCKOﬁ XUMHUH

MpeaMeT OpraHMYecKo XMMUK: eé BO3HUKHOBEHWE, Pa3BUTWE M 3HAYeHUe B MOYyYEHNN
HOBbIX BELLECTB U MaTepmasioB. Teopus CTPOEHUS OpraHMYeckux coegmHeHunin A. M. byTneposa,
€8 OCHOBHble MOMOXeHUsA. CTPYKTYpHble (OPMYy/bl OpraHUYeckuMx BelecTs. [omonorus,
n3omepua. Xrnmmyeckas cBA3b B OpraHMyecKmnx coeiMHeHNAX — OfUHaPHbIE N KpaTHbIe CBA3N.

MpeactaBneHne 0 KIacCUUKauuyM  OpraHMyeckux — BelwectB.  HomeHknaTtypa
OpraHWYecKnx COeAUHEHWUN (CUCTeMaTU4YecKas) W TPUBUAIbHbIE HA3BaHUA BaXXHEWLLNX
npeLcTaBuTeNeld KnaccoB OPraHNYecKux BeLLeCTB.

JKcnepuMeHTasIbHble METOLbl M3YHeHUS BELLECTB W UX MPeBpaLLeHnid: 03HAKOMJIEHME C
obpasuamy opraHMyecKMX BELLEeCTB UM maTepuaiamy Ha UX OCHOBe, MOLENMpPOBaHWe MOMEKY/
OpraHM4yecknx BeLecTs, HabMAeHWe W ONMcaHWe [EeMOHCTPAUMOHHBLIX OMbITOB MO
npeBpaLleHnIo OpraHMyecKnX BELLECTB NPU HarpesaHuy (NnaeneHve, 00yriMBaHue U ropeHue).

Yraesoaopoabl

AJIKaHbl: COCTaB W CTPOeHWe, romMosIorTuYeckuii psg. MeTaH ¥ 3aTaH — npocTenune
npeacTaBUTeNy ankaHoB: (M3MYECKME WM XUMUYECKMe CBOWCTBA (peakuuu 3aMeLleHus 1
ropeHunst), HaxoXeHve B NPUPOAE, NOTyYeHUe N NPUMEHEHME.

AJKeHbI: COCTaB U CTPOEHWUE, TOMOSIOTNYECKNIA PAL. STUMEH M NPOMUIEH — NPOCTeNLLne
NpeLcTaBUTeN ankeHoB: (DU3MYECKMe W XMMWUYECKMe CBOWCTBA (peakuun ruapupoBaHus,
rafioreHMpoBaHns, rmaparawmmn, OKUCIEHNA 1 MOMMEPU3aLLMN), MOSTYYEeHNE U NMPUMEHEHNE.

AnkaaneHbl: 6ytaameH-1,3 1 MeTunéyTaameH-1,3: CTPOeHUe, BaXKHENLLIMe XMMUYecKme
cBoicTBa (peakuua nonmmepmsaumm). MonyvyeHe CUHTETUYECKOTO KayyyKa 1 pe3nHbl.

AJIK/HbI: COCTaB W OCOBEHHOCTM CTPOEHWS, TOMOSIOTMYEeCKUA psg. AuetuieH —
NPOCTeALLNI NPeLCTaBUTENb ATIKUHOB: COCTaB, CTPOEHWE, (PU3NYECKME N XUMUYECKME CBOMNCTBA
(peakuum ruapupoBaHuns, raoreHNpPoBaHns, rnaparaLum, ropeHuns), NoyyYeHne U NPUMeHeHe.

ApeHbl. BeH30n: cocTas, CTPOeHMWe, (PU3MYECKME M XMMUYeCKMe CBOMCTBa (peakuuu
raJloreHNpoBaHnsA U HUTPOBaHUSA), MOMyYeHWe W NpuUMeHeHwe. Toayon: cocmas, cmpoeHue,
gbus’uttecxue U Xumuyeckue ceoucmed (peakquu call0ceHUpo6arHusl u HumpoeaHu;z), noJjiydyerue u
npumeHnenue. TOKCUYHOCTb apeHoB. [eHeTUyecKasa CBA3b MeXAy Yrnesoopodamu,
NpUHagexawmmMmmn K pasniMyHbIM Knaccam.

MpypoAHbIE UCTOYHUKKN YrNeBoA0poAOoB. MPUPOAHbIA a3 U NONyTHble HeTAHbIE rasbl.
Hedte un eé npoucxoxgeHve. Crocobbl nepepabOTKM HeMTU: MNEPEeroHKa, KPEeKUHT
(TEpMUYECKMIA, KaTaIMTUYECKINIA), MUPon3. MpoayKTbl NepepaboTKy HethTU, UX MPUMEHEHMNE B
MPOMBILLIEHHOCTM U B BbITY. KamMeHHbI Yro/b 1 NPOAYKThI ero nepepaboTKu.

AKCnepuMeHTa/IbHble METOAbI U3YUYEeHUs BELLECTB M MX NPEBPALLEHWNIA: 03HAKOM/IEHUE C
obpasuamMu niacTmacc, Kay4yykoB U pe3viHbl, KOnekunm «HegTb» N «¥YT0oNb», MOAENNpoBaHme
MOJIEKYN YINeBOLOPOAOB W rasloreHonpou3BOAHbIX, MNPOBEAeHMe MpPaKTUYeckon paboThbl:
MosyYeHve aTUNEHa U U3yYeHUe ero CBOWCTB.

PacuéTHble 3afaun.

BbluucneHUs MO ypaBHEHMKO XUMMUYECKOW peakuum (Maccbl, 06bLEMA, KOMMYecTBa
MCXOAHOrO BeLLecTBa WM MPOAYKTa peakuuMu Nno M3BEeCTHbIM Macce, 00bEMY, KOMMYECTBY
OJHOr0 13 UCXOAHBIX BELLECTB UM NPOLYKTOB peakLmn).

Kuciaopoacoaep:kamme oprannyeckue coenHeHUs

MpegensHble OLHOATOMHble CNUPTbl. MeTaHON W 3TaHON: CTPOeHMe, (U3NYECKUe U
XUMWYeCKMe CBOMCTBA (peakuun C akTMBHbIMW MeTasifiaMu, rasioreHoBOLOPOLAMM, TOPEHWUE),




npvMeHeHvie. BoLopoaHble CBA3M MeXAy MosieKynamun cnupTos. [eincTteue MeTaHona v sTaHona
Ha OpraHu3M YesioBeka.

MHOroaTomMHble CNUPTbl. STUAEHINKOMb W T/IMLEPUH: CTPOeHue, (U3NYecKre |
XMMWYECKNE CBOMCTBA (B3aMOAENCTBIME CO LLEIOYHBIMU MeTailaMy, KavyeCTBEHHas peakums Ha
MHOroaTtoMHble crupTbl). [enACcTBMEe Ha OpraHu3m 4enoBeka. [puMeHeHWe ravuepuHa u
3TWUNEHTINKONS.

®eHON: CTPOEHWE MONEKYNbl, (U3NYECKMEe W XMMUYECKMEe CBOMCTBA. TOKCUYHOCTb
(beHona. NprMeHeHVe (eHoNa.

Anbpernibl N kemonwvi. PopManbAervj, aueTtanbAervg: CTPOeHWe, (U3NYeckue U
XMMUYECKNE CBOWCTBa (peakuuy OKWCMEHWS M BOCCTAHOBNEHUSA, KAYeCTBEHHbIE peakuuu),
MonyyYeHvie U NPUMeHEHVE.

O[LHOOCHOBHbIe NpefenbHble KapboHOBble KUCNOTbl. MypaBbUHasA M YKCYCHast KUC/OTbI:
CTPOeHWe, 13NYECKMEe N XUMMYECKME CBOWCTBA (CBOMCTBA, 06LLMe A5t Knacca KUCIOT, peakuums
aTepumKaLmm), nonyvyeHVe W npuMeHeHne. CTeapuvHOBas WM OfIEMHOBAA KWUCMOTbl Kak
NpeacTaBUTENN BbICLUMX KaPOOHOBbLIX KMUCNOT. Mblla Kak COMN BbICLUMX KapOOHOBbIX KWCOT,
NX MOtOLLee [IeNCTBME.

CnoXHble ampbl Kak Npou3BOAHbIE KAPOOHOBBLIX KUCNOT. MMAPOAN3 CMOXHBIX 3(hMPOB.
Xupbl. T'naponns Xunpos. NpumeHeHne X1pPoB. bruonornyeckas ponb XXNPOB.

Yrneeofbl: cOCTaB, Knaccuukaums yrnesogos (MoOHO-, An- U nonucaxapugbl). Iokosa —
MPOCTENLLNIA MOHOCaxapuj: OCOOEHHOCTM CTPOEHUS MONEKY/bl, (U3NYECKME U XUMUYECKME
cBoiicTBa (B3avmopgeicteue ¢ rugpokeugom megum(ll), okucneHve ammuadHbiM  PacTBOPOM
okcupga cepebpa(l), BOCCTaHOBNEHWE, OPOXEHME T[/IOKO3bl), HaxOoXAeHWe B MNpuUpose,
nprMeHeHne, 6ronornyeckas posb. POTOCUHTE3. PPYKTO3a KaK N30MEP rHOKO3bI.

Kpaxman u uenntonosa Kak npupogHble nonumepbl. CTPoeHVEe Kpaxmana v Lenonosbl.
®usnyeckme N XMMUYeCKMe CBOMCTBA Kpaxmasa (rMaposn3, KaYeCcTBEHHas peakLuns ¢ MOLOM).

AKCnepuMeHTa/IbHble MeTOAbl U3YYeHUS BELLeCTB UM WX MNpPeBpaLLeHWnidi: NpoBefeHue,
HabngeHne U onucaHve AeMOHCTPALMOHHBLIX OMbITOB: FOPeHUe CNMPTOB, KayeCTBEHHbIE
peakuMn O[HOATOMHbIX CrMPTOB (OKMCMeHWe 3TtaHona okcugom meau(ll)), MHOroaToMHbIX
CNMpPTOB (B3aUMOfelCTBME rnuuepuHa ¢ rugpokeugom megu(ll)), anbgernzgos (okucneHue
ammuayHbIM  pacTBopoM okcuga cepebpa(l) un rugpokcmgom wmeau(ll), B3ammopgeincTeme
Kpaxmaia C WOLOM), MNPOBeLeHMe NpPaKTUYecKoW paboTbl: CBOMCTBA pacTBOpa YKCYCHOM
KNCNOTBI.

PacuéTHble 3afauun.

BbluMcneHns no ypaBHEHUIO XWMUYECKOW peakumn (Mmaccbl, 00bEMA, KONMYeCTBa
MCXOLHOrO BeLLecTBa WM MPOAYKTA peakuuMn Mo W3BECTHbIM Macce, 00bEMY, KOMMYECTBY
OJJHOI 0 M3 UCXOAHBIX BELLECTB UM NPOLYKTOB peakLmn).

A30TCOfepKalLme oOpraHMYeckune CoeMHeHus.

AMWHOKUCNOTBI  KaK  am(OTepHble OpraHU4Yeckne CcoefuHeHus. Pusnyeckne U
XMMWUYECKNe CBOMCTBA aMWHOKUCIOT (Ha Mpumepe [nUMHA). Bronormyeckoe 3HayeHue
amuvHoOKMcnoT. Mentungpl.

Benkn Kak npupofHble BbICOKOMOEKYNSIPHbIE COeauHeHUs. [MepBuYHas, BTOPUYHaA W
TpeTUYHas CTPYKTypa 6enkoB. XMMUYECKMe CBOMCTBA OeNKOB: MAponu3, [AeHatypaums,
KayeCTBEHHbIE peakLmm Ha 6enKu.

JKCnepuMeHTa/IbHble METOAbl M3YYeHWS BeELLEeCTB M MX MpPeBpaLleHnin: HabnogeHne v
onucaHve [AeMOHCTPaUMOHHbLIX OMbITOB: [JeHaTypauus 6GefikoB NpW HarpeBaHWM, LBETHbIE
peakuunn 6eNKoB.

BbicokoMoieKyJIsIDHBIE COeIMHEHUSA

OCHOBHblE TMOHATUA XUMWUM BbICOKOMOEKY/IAPHbIX COEAVMHEHWIA: MOHOMep, MNosMMep,
CTPYKTYPHOE 3BEHO, CTereHb MOMMMEPM3aLUK, CPefHAs MofieKynspHas macca. OCHOBHble
METO/bl CUHTE3a BbICOKOMOJIEKY/IAPHbLIX COEAUHEHWI — MONNMEPU3ALLMA U NONNKOHAEH CaUUS.



JKCnepuMeHTa/IbHble METOAbI U3YUYEHUs BELLECTB M MX NPEBPALLEHWNIA: 03HAKOM/IEHUE C
o6pasLamy NPUPOLHbLIX N UCKYCCTBEHHbLIX BOJIOKOH, M/1acTMace, Kay4yKos.

MexnpeaMeTHble CBA3N.

Peannzaums MeXnpeaMeTHbIX CBA3el Npu U3ydeHUn opraHMyeckoin xumum B 10 Knacce
OCYLLECTB/AETCA Yepe3 MCMoNb30BaHMe Kak OOLMX ecTeCTBeHHO-Hay4HbIX MOHATUMN, TakK W
MOHATUI, ABNAIOLLMXCA CUCTEMHBIMMW 419 OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOI 0 LMK/Ia.

OOLmMe eCTeCTBEHHO-Hay4YHble MOHATUSA: SIBNEHWE, Hay4HbliA (haKT, rurnotesa, 3akoH,
TEOpWs, aHasu3, CUHTe3, Kraccuukaums, MepuoguyHoOCTb, HabMogeHne, U3MepeHue,
9KCMEePUMEHT, MOJeNpoBaHue.

dusnka: matepus, sHeprus, macca, aToMm, 3eKTPOH, MOMIEKY/a, SHEPTreTUYECKNIA YPOBEHb,
BELLLECTBO, Te/0, 06bEM, arperaTHoOe COCTOSHWE BeLLecTBa, PU3NYECKMe BENNUYUHLI U eAUHULbI
NX N3MEPEHNS.

Buonorus: Knetka, opraHuam, 6uocgepa, 0O6MeH BeLEeCTB B OpraHu3Me, (POTOCUHTES,
610/10rMYecKn aKTUBHbIE BelecTBa (6enKn, yrneBofbl, XXupbl, hepMeHTb!).

"eorpatms: MMHepasibl, FOPHbIE NOPO/AbI, NOME3HbIE UCKOMaeMble, TOMNIMBO, PECYPChbl.

TexHonorusa: nviiesble NPOAYKTbI, OCHOBbI PaLMOHaIbHOr0 NUTaHWUA, MOKOLLE CPeACTBa,
NeKapCTBEHHbIE N KOCMETUYECKME NpenapaThbl, MaTepuabl N3 NCKYCCTBEHHbIX N CUHTETUYECKMX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopeanecmle OCHOBBI XUMUH

XUMUYECKNIA  3aneMeHT. ATOM. HAApo aToma, M30TOMbl. ONEKTPOHHas 060/104Ka.
OHepreTUyeckme ypoBHW, NOLYPOBHU. ATOMHbIE OpbuTanu, s-, p-, d- anemeHTbl. OCO6eHHOCTH
pacrpefeneHuns 3MeKTPOHOB MO OpbuTaNgM B aTOMax 3/1EMEHTOB MepBbIX YETLIPEX MEPUOLOB.
ANeKTPOHHAs KOH(MIrypaw s aToOMOB.

Mepnognyecknii 3akoH W [Mepuofguyeckas cucTeMa XUMUYECKMX anemeHToB M. W.
MeHgeneesa. CBA3b MEPUOAMYECKOro 3akoHa W [epuognyeckoil CUCTEMbl  XUMUYECKUX
anemeHToB [l. V. MeHpaeneeBa C COBpEMEHHOW Teopuein CTPOeHUs aTOMOB. 3aKOHOMEPHOCTM
N3MEHEHUS CBOMNCTB XUMMYECKNX 3/IEMEHTOB M 06pa3yeMbIX UMW MPOCTbIX U COXHBIX BELLECTB
no rpynnamM 1 nepuogamM. 3HayeHue NepruogmnYeckoro 3akKoHa B pasBuUTUN HayKu.

CTpoeHue BellecTBa. XMMMUYeCKas CBA3b. Buabl XUMMYeCKOW CBA3M (KOBaJIEHTHas
HernonspHas ¥ MonspHas, MOHHas, MeTaimyeckast). MexaHu3Mbl 06pa30BaHWS KOBa/IEHTHOM
XUMUYECKOIN CBA3M (0OMEHHbIN M [OHOPHO-aKLEeNTOPHbIN). BogopoaHas cBsizb. BaneHTHOCTb.
AnekTpooTpuuarensHocTb. CTeneHb OKUCNEHNA. VIOHbI: KATUOHBI M aHWUOHBI.

BelectBa MONEKynApHOro U HEMONEKYNAPHOTO CTPOEHUA. 3aKOH MOCTOAHCTBA COCTaBa
BellecTBa. Twnbl KPUCTAIIMYECKMX PELUETOK. 3aBMCMMOCTb CBOMCTBA BELLECTB OT TuMa
KPUCTaITMYECKOIN PELLETKN.

[MoHATMe 0 AucnepcHbIX cucTemax. VICTUHHBIE U KONOWAHbIE pacTBopbl. MaccoBasa fons
BeLLlecTBa B pacTBope.

Knaccuukaums  HeopraHM4YeckKMX  CoeAuHeHWA. HoMeHKnatypa HeopraHU4ecKmx
BellecTB. [eHeTMyecKad CBA3b HEOPraHWYeCKMX BeLLEeCTB, NPUHaNexalmnx K pasinyHbIM
Knaccam.

Xummndeckas peakums. Knaccupumkaums XMMUYECKUX peakumidA B HeopraHUM4eckom wu
OpPraHNYecKon XMmmKM. 3aKOH COXPaHeHWsi MacChl BELLLECTB, 3aKOH COXPaHEHUS U MpeBpaLLeHus
3Heprumn Npu XMMMUYEeCcKnX peakuusx.

CKOpOCTb peakuun, eé 3aBUCMMOCTb OT Pa3/IMyHbIX (PakTopoB. O6paTVMble peakLumn.
Xumnyeckoe paBHoBecue. PakTopbl, BAUAKOLME HA COCTOSAHME XMMWUYECKOro paBHOBECUA.
MpuHumn fle LLaTtense.



AnekTponutnyeckas auccoymaums. CunbHble 1 cnabble 3nekTponuTbl. Cpefa BOAHbLIX
pacTBOPOB BELLECTB: KMCNas, HeMTpabHas, LLeoyHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKcnepuMeHTasbHble METOAbl U3YYeHWUs BELLeCTB WM WX NpeBpaLleHWnid: LeMOHCTpaLms
Tabnuy, «Mepuogmyeckas cuctemMa XMMUYeCKUX anemeHToB [. V. MeHgeneesa», U3yyeHue
MOfLeneil KpUCTaINIMYECKUX PeLETOK, HabnogeHne U onucaHne AeMOHCTPaLMOHHBIX 1
nabopaTopHbIX OMbITOB (pa3foXeHWe nepokcuaa BOAOPOAA B MPUCYTCTBUWM KaTanusaTopa,
orpefeneHve cpefbl PacTBOPOB BELLECTB C MOMOLLbI YHVMBEPCASIbHOrO MHAMKATOPA, peakuuu
MOHHOro 06MeHa), NpoBefAeHWe MNPaKTUYecKoi paboTbl «BansHWe pasfMuHbIX (DaKTOPOB Ha
CKOPOCTb XMMUYECKOW peakLum».

PacuéTHble 3agauun.

PacyéTbl N0 ypaBHEHNAM XUMUYECKMX PeakLWii, B TOM YMCie TEPMOXMMUYECKME PacyéThl,
PacyéTbl C UCNOMb30BaHMEM MOHATUA «MaccoBas [ONA BeLLECTBax.

Heopranuueckasi xumusi

HemeTannbl. [lonoxeHne HemeTannoB B [lepuogmyeckoin cucteMe  XUMUYECKMX
anemeHToB [. V. MeHgeneeBa M 0CO6EHHOCTM CTPOEHUS aToMOB. Pu3MyecKue CBOMCTBA
HemMeTas1N10B. ANIOTPONUSA HeMeTaINoB (Ha NpYMepe KUCNopoaa, cepbl, ocdopa v yrnepoaa).

XUMUYECKME CBOWCTBA BaXKHEMLIMX HeMeTasnoB (ranoreHoB, cepbl, a30Ta, (ochopa,
yrnepoga v KpemMHus) 1 X CoevHeHNN (OKCUA0B, KUCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX
COeANHEHWN).

MpuMeHeHWe BaXKHENLLNX HEMETA/IOB Y UX COEAVMHEHWIA.

Metannbl. NonoxxeHne metasnnos B MNeproanyeckont CUCTEME XMMUYECKUX 3/1EMEHTOB [,
. MeHpeneeBa. OCO6EHHOCTW CTPOEHUA 3MEKTPOHHbLIX 060/104eK aTOMOB MeTainos. Obuine
(hn3nyeckmne cBOKMCTBa MeTa//ioB. CniaBbl MET/I0B. DNEKTPOXUMUYECKUI P HanpPsXXeHWA
MeTa/1/10B.

XUMUYECKME CBOINCTBA BaKHEMLLMX METaNNOB (HaTPUA, Kaiuin, KanbUWiA, MarHuu,
TIOMUHWIA, LUHK, XPOM, Xene3o, Mefb) Y UX COeANHEHWIA.

O6Lwume cnocobbl NoyYeHUs MeTanoB. MNprMeHeHNe MeTaINoB B BbITY Y TEXHUKE.

JKCNepUMEHTa/IbHbIE  METOAbl WM3YYEHUS| BELLECTB WM WX MNPEBPALLEHWNIA: UN3YYeHMne
Konnekuuyn «MeTannbl M CNnaBbl», 00pasLOB HEMET0B, PELUEHME 3KCMNEePUMEHTaTbHbIX
3afia4y, HabngeHve W ONucaHWe  [eMOHCTPALMOHHbIX UM NabopaToOpHbIX  OMbITOB
(B3aMmopencTBrE TNAPOKCUAA aFOMUHUSA C PacTBOPaMM KUCMOT W LLENoYeld, KayeCTBEHHbIe
peakLMmn Ha KaTUOHbI MEeTasNoB).

PacuéTHble 3ajauun.

PacuéTtbl macchbl BellecTBa WM 00bEMA ra3oB MO WM3BECTHOMY KO/IMYECTBY BELLECTBa,
macce um 06bEMY OLHOr0 M3 Y4yacTBYHOLWMX B peakuun BeLlecTB, pacyétbl Macchbl (06bEMa,
KONMYeCTBa BELLECTBA) MPOAYKTOB peakLiun, eCiv OAHO M3 BELLECTB UMEET NPUMECH.

XuMHuA 4 KM3Hb

Po/b XMnKM B 06eCreYeHn 3KOIOMMYECKO, 3HEPTrETUYECKOW W MNULLEBOW 6E30MacHOCTH,
pa3BUTUMN MeAMUMHbI. TIOHATME O Hay4YHbIX MEeTOAax MO3HAaHWA BeELeCTB U XUMUYECKUX
peakuuii.

MpeactaBneHns 06 O6WMX  HAyYHbIX MNPUHUMNAX MNPOMBILLJIEHHOrO  MOMYYeHUs
BaXKHEMLLMX BELLECTB.

Uenosek B Mupe BELLECTB W MaTepuasioB: BaXKHEWLUMe CTPOUTE/IbHblE MaTepuasbl,
KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKNO, Kepamuka, MaTepuasnbl AN 3NEKTPOHUKW,
HaHoMaTepuasibl, OpraHNyYecKne 1 MUHepasbHble YA00peHus.

XUMUS 1N 300pOBbE YeNIOBEKA: NpaBuia WUCMOMb30BaHUS NEKAPCTBEHHbLIX MpenapaTos,
npa.una 6e30NacHOro UCNonb30BaHMsA NPeNapaToB 6bITOBON XUMUW B NOBCEAHEBHOMN YKU3HM.

MexxnpeaMeTHbIe CBA3N.

PeanMzaums MeXKnpeaMeTHbIX CBA3EN MPU U3y4YeHUN O6LLEN N HEOPraHNYeCKO XUMUN B
11 Knacce OCYLLECTBNAETCA Yepe3 UCMO/b30BaHNe Kak 0OLLUMX eCTeCTBEHHO-HaYUHbIX MOHATUNA,



TaK W MOHSATUIA, ABNSIOLMXCS CUCTEMHBIMU ANS OTAENbHbLIX NPEAMETOB eCTECTBEHHO-HAYYHOrO
LMKna.

OG6LUMe €eCTeCTBEHHO-HAYYHblE MOHSATWS: HayuyHbld (DakT, rMNoTe3a, 3aKOH, Teopws,
aHannM3,  CWHTE3,  KnaccugmKauus,  MepuoAMYHOCTb,  HabNIOAEHME,  3KCMEPUMEHT,
MOZeNIMPOBaHNE, U3MepeHUe, SIBNIEHNE.

du3mKa: MaTepus, 3HEpPrus, macca, aToM, 3MeKTPOH, MPOTOH, HEATPOH, WOH, W30TOM,
PaIM0aKTUBHOCTb, MOJMIEKYNA, 3HEPTeTUYECKUIA YPOBEHb, BELLECTBO, TENMO, 06bEM, arperaTHoe
COCTOSIHIE BELLECTBA, (I3NYECKIE BENNUMHDBI U €ANHULbI X N3MEPEHNS, CKOPOCTb.

Buonorus: KneTka, OpraHuWam, 3KocucTema, Guoctepa, Makpo- W MUKPO3IEMEHTbI,
BUTaMWHbI, 0OMEH BELLIECTB B OpraHu3Me.

Feorpavs: MMHepasbl, FOPHbIE MOPO/bI, MONE3HbIE NCKOMAeMbIE, TOM/IMBO, PECYPCHI.

TexHoNorns:  XMMMYecKass  MPOMbILNEHHOCTb,  METaNyprus,  NPOW3BOACTBO
CTPOUTENbHBIX MaTepuasos, CeNbCKOXO03AMCTBEHHOE MPOU3BOACTBO, nuLLeBas
MPOMbILLNEHHOCTb, (hapMaLleBTMYecKast MPOMbILLIEHHOCTb, MNPOW3BOACTBO KOCMETUYECKMX
npenapaToB, MPOM3BOACTBO KOHCTPYKLMOHHbIX MaTepuasoB, 3NEKTPOHHAs MPOMBbILLIEHHOCT,
HaHOTEXHOMOT UK.

MIAHNPYEMBIE PE3Y/IbTATbl OCBOEHUA TMPOMPAMMBI MO XMW HA
BA30BOM YPOBHE CPEAHEIO OBLLEIO O6PA3SOBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

®roC COO ycraHaBnMBaeT TpeboBaHWA K pe3ynbTaTaM OCBOEHMS O6ydvaroLmmmncs
nporpaMM cpefHero o6uwero o6pa3oBaHUs (SIMYHOCTHbLIM, MeTanpeaMeTHbIM U NPeAMETHbIM).
Hay4yHO-MeTOAMYECKO OCHOBON [ANA pa3paboTKM NAaHWPYeMbIX Pe3ynbTaTOB  OCBOEHMS
nporpaMm cpefHero o6Lero 06pasoBaHns ABISETCA CUCTEMHO-AEATENbHOCTHbI NMOAXOA.

B COOTBETCTBMM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKTYPE NIMYHOCTHbIX
pe3ynbTaToOB OCBOEHMSI npeamMeTa «XUMUS» Ha YPOBHE CPeAHEero obuiero 06pa3oBaHUs
BblZle/leHbl CNeAyHoLLMe COCTaBNAOLME:

0CO3HaHWe 06y4aroLMMNCA POCCUMCKOM TPaXAaHCKOW WAEHTUYHOCTU — TOTOBHOCTU K
CaMopasBUTUIO, CAMOCTOATENNILHOCTY 1 CaMOOMNPeAENeHNIO;

Ha/IMuve MOTUBaLUK K 06YYEHNIO;

LieNieHanpaB/ieHHOe Pa3BUTNE BHYTPEHHMX YOEXAEHWU NMYHOCTU Ha OCHOBE KJ/IHOYEBbIX
LIEHHOCTEN 1 UCTOPUYECKNX TpaauL i 6a30BOM HayKN XUMUN;

FOTOBHOCTb M CMOCOGHOCTb 0OYYatoLMXCA PYKOBOACTBOBATLCS B CBOEW [eATENIbHOCTU
LLEHHOCTHO-CMbIC/IOBbIMW ~ YCTaHOBKamu, MPUCYLUMW  LLe/IOCTHOW  CUCTEME  XUMMUYECKOTO
0bpasoBaHus;

Ha/InumMe npaBOCO3HAHMS 3KOMOMMYECKOW Ky/bTypbl U CMOCOOGHOCTU CTaBUTb Lenn u
CTPOMTb XKM3HEHHbIE NAaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpeaMeTa «XUMUSI» AOCTUralTca B eAMHCTBE
y4yebHOM ¥ BOCNUTATENbHON  AeATENbHOCTM B COOTBETCTBUM C  FYMaHUCTUYECKUMW,
COLMOKYNbTYPHbIMW,  [YXOBHO-HPaBCTBEHHbIMU  LIEHHOCTAMU U nfeanamMmuM POCCUINCKOro
rPaX4aHCKOro 0O0LIecTBa, MNPUHATbLIMM B OOLECTBE HOPMaMu W MpaBWIaMu MNOBEAEHNS,
CMOCOGCTBYIOLLMMU NpoLeccaM Camomno3HaHWs, CaMopasBUTUSA U HPaBCTBEHHOIO CTaHOB/IEHUS
NMYHOCTUN 0BYYaLOLLMXCA.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MpeaMeTa «XUMUs» OTPaXKatoT CHOPMUPOBAHHOCTb
OMbiTa MO3HaBaTe/lbHOM W NPaKTUYECKON [eATeNbHOCTX Obyvatowmxca Mo  peanvsayum
MPUHATLIX B 06LLECTBE LIeHHOCTER, B TOM YKC/E B HacTU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

0CO3HaHMS 06YYaOLLMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB 1 0653aHHOCTEN, YBXKEHNSA K
3aKOHY 1 MPaBoMnopsaaKY;



NPeLCTaB/eHNs O COUMaIbHLIX HOPMax W npaBuiax MEX/IMYHOCTHLIX OTHOLUEHWIA B
KO/NNeKTUBE;

FOTOBHOCTM K COBMECTHOIN TBOPYECKON AeATeNbHOCTM MpY CO34aHNM y4ebHbIX NPOEKTOB,
peLLeHn y4ebHbIX 1 NO3HAaBaTe/IbHbIX 3a84a4, BbIMOTHEHUN XUMUYECKUX 3KCNEPUMEHTOB;

CMOCOGHOCTU NMOHUMATb U MPUHUMATL MOTVBbI, HAMEPEHUS, TOTUKY W apryMeHTbl ApYruX
Mpy aHa/In3e pasinyHbIX BULOB YHEOHON feATeNbHOCTY;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

LLEHHOCTHOIO0 OTHOLUEHUS K WCTOPUYECKOMY W Hay4yHOMY Hacneamio OTeYeCTBEHHOA
XUMUW;

YBXXeHWs1 K MpoLieccy TBOpYeCTBa B 06/1aCTU TeOpuUM M MPaKTUYECKOro MpPUMEHEeHWUS
XUMUW, OCO3HAHWA TOrO, YTO AOCTVDKEHUS HayKW ecTb pe3ynbTaT AAUTENbHbIX HabnoLeHui,
KPOMOTAMBbIX 3KCMEPUMEHTa/IbHBIX MONCKOB, MOCTOAHHOIO TPYAa YYEHbIX 1 MPaKTUKOB;

MHTepeca W MNO3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MNOCMEAYHOLWEM aHanm3e
MHopMaL MK 0 NepefoBbIX SOCTUXKEHNAX COBPEMEHHON OTeYeCTBEHHOW XUMUN;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOIO CO3HAHWSA, 3TUYECKOr 0 MOBeAEHWS;

CMOCOGHOCTN  OLEHMBATb CUTyauuK, CBA3aHHble C  XUMWUYECKUMU  SBMEHUAMMU, W
MPUHUMATb OCO3HAHHbIE pPeLleHUsl, OPUEHTUPYACb Ha MOpPa/lbHO-HPaBCTBEHHbIE HOPMbl U
LIEHHOCTW;

FOTOBHOCTM OLIEHMBATb CBOE MOBEAeHWe WM MOCTYMKW CBOMX TOBApULLEA C NO3ULMIA
HPaBCTBEHHbIX ¥ NPaBOBbIX HOPM W OCO3HaHWEe NOCNeACTBUIA 3TUX NOCTYMNKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHVMaHWSA LIEHHOCTel 340pOBOro M 6Ge3onacHOro o06pasa >XM3HW, HeobXO0AMMOCTY
OTBETCTBEHHOI0 OTHOLUEHUS K COGCTBEHHOMY (PU3MUYECKOMY M MCUXMYECKOMY 34,0PO0BbLIO;

cobnogeHns npasua 6e3onacHOro ob6palleHns ¢ BewectBamyn B ObITy, MOBCEAHEBHOM
YXW13HW 1 B TPYJ0BOW AeATENIbHOCTY;

MOHMMaHWA LEHHOCTWM MpaBuN  WHAMBUAYANIbHOrO W KOMNEKTMBHOrO 6e30MacHoro
MOBeLEeHNS B CUTYaUUsAX, YIPOXKatoLMX 3[40POBbIO N XXN3HU NIKOAEN;

0CO3HaHMA MOCNEACTBUIA M HEMPUATUA BPeAHbIX MNPUBLIYEK (YNOTPe6NeHns ankorons,
HapKOTUKOB, KypeHus);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHWKAaTMBHON KOMMETEHTHOCTU B Yy4ebHO-UCCNefoBaTe/IbCKO  [eATeNbHOCTH,
06LLECTBEHHO MOJIE3HOM, TBOPYECKON 1 APYTMX BUAaX AedTeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pelleHMM MpaKTUYeCKMX 3afad  CoumasibHOM
Hanpas/fieHHOCTM (B paMKax CBOEro Knacca, LUKO/bl);

MHTepeca K NPakTUY4ecKOMY WM3YUYeHUIO MPO(ECCUMIl pa3fIMYHOro pofa, B TOM 4uC/ie Ha
OCHOBE MPUMEHEHWS NPEAMETHbIX 3HAHWUI N0 XUMWMK;

YBXKeHUS K TPYAY, NOAAM Tpyfa v pesynbTatam TPYL0BOW AeATeNIbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BbIGOPY WHAMBUAYa/IbHOW TpaekTopum 06pa3oBaHus,
Oyayulen npodeccun U peannsaumm COOGCTBEHHbIX YXU3HEHHbLIX NMAHOB C YYETOM JIMYHOCTHbIX
MHTEPECOoB, CNOCOOHOCTEN K XMMUWN, NHTEPECOB 1 NOTPEOHOCTEN 06LLECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KONOrMYECKM LieNecoobpasHoro OTHOLEHMS K Npupoje, Kak MCTOYHUKY CYLLeCTBOBaHUA
XXU3HU Ha 3eMne;

MOHMMaHWA rNo6aNbHOIO XapaKTepa 3KOM0rMYeckux npo6nem, BAUSAHUA 3KOHOMUYECKMX
MPOL,ECCOB Ha COCTOSHUE NPUPOLHOIN 1 COLMaNnbHON cpeabl;

0CO3HaHMS HEOO6XOAMMOCTIN MUCMO/b30BaHUS AOCTUMXKEHNIA XUMUW AN PELLEHNS BOMNPOCOB
paUVoHaIbHOr0 NPUPOAOMNO/b30BaHNS;

aKTVMBHOIO HENpuATUA [eiCTBUI, MPUHOCALMX BpeLS, OKPYXKaroLleli MpUpOLHOA cpeje,
YMEHWNA NPOrHO3poBaTb Heb6MaronpuUATHbIE 3KOMOTUYECKME MOCNEACTBUS MPesnpUHUMAEMbIX
AEVCTBUIA 1 NpeaoTBpaLLaTh MX;



HaMN4YMs PasBUTOrO 3KOMNOMMYECKOrO MbILIMIEHNS, 3KONOrMYECKOW KYNbTypbl, OMbITa
[eATeNbHOCTM  3KOMOrMYECKO  HampaBNeHHOCTW, YMEHWs PYKOBOACTBOBAaTbCS WMMW B
no3HaBaTe/IbHON, KOMMYHUKaTUBHOW W COLMaIbHOM NPaKTUKe, CNOCOBHOCTM N YMEHUS aKTUBHO
NPOTUBOCTOATb NAEONOrMN XeMOGoouK;

7) HEHHOCTU HAYYHOI'O IIO3HAHUA

ChOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHHO
Pa3BUTUSA HayKM N 06LLECTBEHHOW NPaKTUKW;

MOHMMaHMA CneunMuKN XUMUKM KaK HayKW, OCO3HaHWS eé ponv B (JOPMMPOBaHMK
paUMOHa/IbHOIO HAYYHOrO MbILLIEHWNS, CO34aHNM LIeNIOCTHOrO MPeACTaB/IeHNS 06 OKPYXKatoLLEM
MMpe KaK O eAMHCTBE MPUPOAbl M YeNOBeKa, B MO3HAHWW MPUPOAHbIX 3aKOHOMEPHOCTEN W
peLLeHn NPo6siemM COXpaHeHUs NMPUPOAHONO PaBHOBECHUS;

y6eXXAEHHOCTN B 0OCOO0M 3HAYMMOCTU XUMWUM ANSi COBPEMEHHON UMBUM3aUUN: B eé
rYMaHWCTUYECKON HanpaBfEHHOCTM U BaXXKHOW POnM B CO3A4aHMM HOBOM 6asbl MaTepuasibHOM
Ky/NbTYpbl, peleHnmn rnobanbHbIX NPo6aeM YCTOMUMBOroO pasBUTMSI YeOBEYECTBA — CbIPbEBOA,
9HEPreTMYecKoW, MNULLEBON W  3KONMOTMYECKO 6e30MacHOCTM, B  PasBUTUM  MeAULMHBI,
o6ecreyeHnn YCNoBMIA YCNELHOro Tpy4a U 3K0N0rMyeckn KOMQOPTHON XM3HM KaXKA0ro YneHa
o6L1ecTBa;

ECTECTBEHHO-Hay4YHON rPaMOTHOCTW: MOHMMaHWA CYLLHOCTM METOAOB  MO3HaHWS,
MCNONb3YeMbIX B CTECTBEHHbIX HayKax, CMOCOOHOCTM MCNOMNb30BaTb MOMyYaeMble 3HaHUS A5
aHanM3a 1 O0OBLACHEHUS SBMEHWIA OKPYXKAOLWEro Mypa M MPOUCXOAALUMX B HEM WM3MEHEHWA,
YMEeHNS aenatb 060CHOBaHHbIE 3aK/H0YEHNSA Ha OCHOBE Hay4HbIX (hakKTOB U MMEILMXCA faHHbIX
C Le/bH0 NOMyYeHNs AOCTOBEPHBIX BbIBO/OB;

CNOCOGHOCTN CaMOCTOSTENIbHO UCMOb30BaTh XMMUYECKME 3HaHWS AN peLleHns npobiem
B peasibHbIX XXU3HEHHbIX CUTYaLUAX;

MHTepeca K NO3HaHWI0 1 UCCNeA0BaTENbCKON AeATENbHOCTY;

rOTOBHOCTM W CMOCOOHOCTM K HenpepbiBHOMY 06pa30oBaHMIO M CaMO06pa3oBaHMio, K
aKTMBHOMY TMONYYEHUIO HOBbIX 3HAHWM MO XWMUW B COOTBETCTBMU C  KMU3HEHHbIMU
NoTpebHOCTAMM;

MHTepeca K OCOBGEHHOCTAM Tpyda B  Pa3MYHbIX  Cepax NPOdeccroHanbHONA
AeATeNbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Y4eOHOro npegmeTa «XWMUS» Ha YpPOBHE
cpefHero o6LLero o6pa3oBaHns BKNHOYAtOT:

3HauMMble N8 (DOPMMPOBAHUA MUPOBO33PEHMS 0OYYAIOLLMXCA MEXAMCUUMIVHAPHbIE
(MexnpeamMeTHbIe) 06LLeHayYHbIe MOHATUSA, OTPXKAKOLLME LIeNOCTHOCTb HAYYHOW KapTWHbI MUpa
1 CNeumpuKy MeTOLO0B MO3HaHWS, UCMO/b3YeMbIX B ECTECTBEHHbIX HayKax (MaTepus, BELLeCTBO,
9HEeprus, ABMeHVe, NPOLECC, CUCTeMA, Hay4HbIA (hakT, NPUHLMM, rMnoTesa, 3aKOHOMEPHOCTb,
3aKOH, Teopus, UCCnefoBaHve, HabNAeHNe, U3MEPEHNE, SKCMEPUMEHT U ApYrue);

YHUBepCasibHble  yyebHble  [elcTBMSA  (NMO3HaBaTe/lbHble,  KOMMYHWKATUBHbIE,
perynsaTuBHble), obecneunBarolime (HOPMMPOBaHUE  (DYHKLMOHA/ILHOM  rpaMOTHOCTU  ”
CoLManbHON KOMNeTEHLMM 06yYatoLLUXCS;

CMOCOOHOCTL  00y4aloWMXCA  MCMOMb30BaTb  OCBOEHHbIE  MEXAUCLMMINHAPHbIE,
MWUPOBO33PEHYECKME 3HaHUA W YHMBepCaNbHble Yy4yebHble [EeACTBUA B MO3HABATE/IbHON 1
couVabHON NpakTuKe.

MeTanpegmeTHble pe3y/bTaTbl OTPAXAtOT OBMafeHNe YHWBEPCANbHBIMU  YYEOHbIMM
Mo3HaBaTe/IbHbIMU, KOMMYHUKaTUBHBLIMW 1 PEryNSTUBHLIMU LEACTBUAMM.

OBnaneHne YHUBEPCAJIbHBIMH yqeﬁann NNo3HaBaTeJdbHBIMU HeﬁCTBHHMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMoCTOATE/IbHO  (DOPMYNIMPOBATL U aKTyanusnpoBaTb NpPo6neMy, BCECTOPOHHE eé
paccmaTpuBarh;



onpefensTb LUenu [OeATeNbHOCTW, 3afaBas napaMeTpbl U KPUTEPUU WX LOCTUXEHWUS,
COOTHOCWTb Pe3ynbTaTbl AEATENILHOCTM C MOCTaB/IEHHbIMU LieNsAMu;

1CNoMb30BaTh MPU OCBOEHWW 3HAHWI MPUEMBI IOTMYECKOrO MbILLMEHUA — BbIAENATb
XapaKTepHble MpU3HaKW MOHATUIA W YyCTaHaBNMBaTb WX  B3aMMOCBSA3b, WCMO/b30BaTb
COOTBETCTBYIOLLME NOHATUSA 19 00BACHEHUA OTAEMbHbLIX PAKTOB U AB/IEHWNA;

BbI6VPaTb OCHOBAHWA U KPUTEPUN ANS KNACCU(IMKALIMMN BELLECTB Y XUMUYECKNX PeakLinii;

yCTaHaBMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N MEXAY U3y4aeMbIMU ABIEHNAMU;

CTPOUTbL JIOTMYECKME paccyXieHus (MHAYKTUBHbIe, [eAyKTMBHble, MO aHanoruu),
BbISIBNIATb 3aKOHOMEPHOCTM W NPOTUBOPEYMA B PacCCMATPUBAEMbIX ABMIEHMAX, (HOPMYIMPOBATH
BbIBO/bI U 3aK/THOHEHNS;

NMPUMeHATb B MPOLLECCe MO3HaHWUA, UCMO/b3yeMble B XUMUN CUMBO/IMYECKME (3HAKOBBIE)
MOZenu, Npeobpas3oBblBaTb MOLE/NbHbIE NPeACTaBNeHNS — XUMUYECKUI 3HaK (CUMBOI) 3/1eMeHTa,
XMMUYeckas (hopmyna, YpaBHeHMe XWMWYEeCKOW peakumMum — npy  peLleHnn  yyebHbIX
Mo3HaBaTe/IbHbIX M NPAKTUYECKUX 3afay, NMPUMEHATb Ha3BaHHblE MOZE/NbHbIE MPeAcTaBNeHuns
[/191 BbISIB/IEHWNSA XapaKTePHbIX NMPU3HAKOB N3Yy4aeMblX BELLECTB M XUMUYECKUX peakLni.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BNafieTb OCHOBaMV METO0B HAy4YHOr0 NO3HAHWSA BELLECTB Y XUMUYECKUX peakLuii;

(hopMynMpoBaTh Lenu W 3a4ayMm  UCCMefoBaHWs, WCMONb30BaTb MOCTaB/IEHHbIE U
CaMOCTOATENIbHO CHOPMY/IMPOBaHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHWUSA U OCHOBbI
4115 (hOPMMPOBaHNSA TMMNOTE3bI MO NPOBEPKE MPaBUIbHOCTU BbICKA3bIBAEMbIX CY>KAEHWI;

BNafleTb HaBblkamMy CaMOCTOATE/IbHOr0 MIaHMPOBaHUA W MPOBEAEHUS  YYEHUYECKMX
9KCMEepUMEHTOB, COBEPLLEHCTBOBATL YMEHWUSA HabN4aTh 38 XOA0M NpoLecca, CaMoCTOATE/IbHO
MPOrHO3NpPOBaTL €ro pesynbTar, (OPMynMpoBaTb O000OLLEHMA W BbIBOAbI OTHOCWUTESIbHO
[OCTOBEPHOCTM pPe3y/bTaToB UCC/EeL0BaHNSA, COCTaBNATbL 0O0CHOBAHHbIN OTYET O NPOAENaHHON
pabore;

npuobpeTaTb OMbIT YYEHNYECKOW WCCNefoBaTeNbCKO W MPOEKTHOW [eATeIbHOCTH,
MPOSBNATL CMNOCOBHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY MOUCKY METOAOB pPeLleHus
MPaKTUYeCcKMX 3afay, NPUMEHEHWNIO Pa3/IMYHbIX METOLO0B NMO3HAHMS.

3) padora ¢ unopmaumeii:

OpPVEHTMPOBATLCA B PA3/IMUHbIX UCTOYHMKAX WHGOpPMauuMm  (Hay4yHo-nonynsapHas
niTepaTypa  XMMWYECKOro COLepXXaHus, CrpaBoyHble Mnocobus, pecypcbl  WHTepHeTa),
aHasM3nMpoBaTb WHMOPMALMIO Pa3fMYHbIX BUAOB W (OPM  NPELCTaBMeHUS, KPUTUYECKM
OLLeHMBaTh eé JOCTOBEPHOCTL U HEMPOTUBOPEUMBOCTb;

(hopMynMpoBaTh 3anpocbl U MPUMEHATb Pa3NMyHbIE METOAbl MpW MOWUCKe W oT6ope
MH(opMaLmn, He06X0AMMON /15 BbIMONHEHNS YYeOHbIX 3aa4 OnpesenéHHOro T1na;

nprobpeTaTb ONbIT UCMO/Mb30BaHUA NH(HOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOMUI 1
pas/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO BblOUPaTh ONTUMaNbHYHO (hOpMY NPeLCcTaBeHns UHOPMaLMKN (CXeMbl,
rpaguku, guarpaMmbl, TabNULbI, PUCYHKW U LpYrue);

MCNOMb30BaTh HayyHbIA A3bIK B KayeCTBe CpeAcTBa Npu paboTte € XUMUYECKOWA
MH(opMaumed: NPUMEHATb MeXnpeameTHble (PU3MYecKre W MaTeMaTUYecKue) 3Haku W
CUMBO/bI, POpMY/ibl, a66peBnaTypbl, HOMEHKNATYPY;

MCNoNb30BaTh M NMPeobpas3oBbIBaTbh 3HAKOBO-CUMBOJ/IMYECKME CPEACTBA HArISLHOCTH.

OBJIﬂIleHI/Ie YuuBepCaJdbHBIMH KOMMYHHUKATHBHBIMHA Z[eﬁCTBHﬂMH:

3aflaBaTb BOMPOCHI MO CyLLeCcTBY 06CYXaeMO TeMbl B X04e Auanora u/vnm LUCKYccuw,
BbICKa3blBaTb MAeu, (OPMynMpPoBaTb CBOW  MNPELIOKEHUS OTHOCWUTENIbHO  BbIMNO/IHEHWS
NPeAN0KEHHOW 3aaauu;

BbICTYNaTb C Mpe3eHTauueil pe3ynbTaToB MO3HaBATE/IbHON [AeATENIbHOCTU, MOMYYEeHHbIX
CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHMKAMW MNPW  BbINO/IHEHUN  XMMWYECKOro
9KCMEPUMEHTa, MpPaKTUYeckorW paboTbl MO WCCMeA0BaHWIO CBOMCTB M3y4YaeMbIX BeLLECTB,



peasM3aunm y4yeOHOro npoekTa u (POPMyNUPOBaTb BbIBOALI MO pe3y/bTaTtaM NPOBeAEHHbIX
“ccnefoBaHWn NyTém cornacoBaHus No3vLUmMin B xofe 06CyXaeHns 1 06MeHa MHEHUAMM.

OB.]Ia)IeHHe YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU )IeﬁCTBHHMH:

CaMOCTOATENIbHO MJIaHMPOBaTb M OCYLLECTB/IATL CBOK MO3HABATE/IbHYIO AEATEIbHOCTD,
orpefenss eé uenv 1 3afadyn, KOHTPO/MMPOBaTb M MO Mepe Heo6XOAUMOCTM KOPPEKTUPOBATb
npesnaraemMblii aIrOpUT™M AeCTBMIA NPY BbINOMHEHUM YYeOHbIX WM UCCNefoBaTENIbCKUX 3ajad,
BblOUpaTh Havbonee ath(heKTUBHBIA CNOCO6 UX peLleHns ¢ YYETOM MONYYEHWUS HOBbIX 3HaHWUIA O
BELLIECTBAX W XMMNYECKNX peaKLusX;

OCYLLECTBNATb CAMOKOHTPO/Ib  CBOEW [eATENbHOCTM Ha OCHOBE camoaHaims3a U
CaMOOLLEHKMN.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

MpeaMeTHbIe pe3ynbTaTbl 0CBOEHNA Kypca «OpraHnyeckas XMMms» 0TpaXKaroT:

ChOPMMPOBAHHOCTb  MPEACTaBNEHWA O XUMWUYECKOW COCTaBNAOLLEN eCTeCTBEHHO-
HayYHON KapTUHbI MWUpa, PONU XUMWUW B MO3HAHWN SBMIEHWA MPUPOAbI, B (HOPMUPOBAHUM
MbILLMEHNA WU KYNbTYPbl NIMYHOCTM, €€ (PYHKLUMOHa/IbHOW FpamMOTHOCTM, HeoOXOoAMMOW Ans
PeLleHNs MpaKTUYeCKMX 3a4ay U 3KOMOTMYECKM OOOCHOBAHHOTO OTHOLUEHWA K CBOEMY
340POBbLIO M NPUPOAHON Cpeae;

B/lafleHne CUCTEMON XMMMWUYECKUX 3HaAHWI, KOTOopas BK/IKOYAeT: OCHOBOMoNaratoLue
MOHATUA (XUMUYECKWIA 31eMEHT, aTOM, 3/IeKTPOHHas 060/104Ka aToMa, MOJIEKYNa, Ba/IEHTHOCTb,
3NIEKTPOOTPULLATENBHOCTb, XMMUYECKas CBA3b, CTPYKTypHas opmyna (pasBépHyTas u
COKpalWéHHas), MO/b, MOAApHasd Macca, MOMSPHbIA  00bEM,  YrNepoaHbIi  CKeneT,
(hyHKUMOHaNbHaA rpynna, pagukan, u3omepus, WU30Mepbl, FOMOIOrMYECKNA psfd, rOMOsIoru,
YrneBoA0poAbl, KACMOPOL M a30TCoAepyKallime COeauHeHUsa, MOHOMep, NOANMEp, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKY/IAAPHbIE COEAUHEHUSA); TEOPUMN W 3aKOHbI (TEOPUS CTPOEHUS OPraHNYecKmx
Bewecte A. M. byTnepoBa, 3aKOH COXpaHeHWs MacCbl BeLLecTB); 3aKOHOMEPHOCTMH,
CUMBOJIMYECKUIA A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHMS, feXallMe B OCHOBE MOHMMaHMUS
MPUYUHHOCTU U CUCTEMHOCTU XUMUYECKUX SBNEHWIA, (DAKTONOrMYECKMe CBeAEHNS O CBOMCTBAX,
cocTase, MoJly4eHnn 1 6e30MacHOM MCMOb30BaHUN BaXKHENLLIMX OPraHNYeCcKMX BELLECTB B ObITy
M NPaKTUYEeCKON AesTeNbHOCTY YenoBeka;

ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble NPU3HaKN NOHATUI, YCTaHaBNMBaTb
NX B3aMMOCBA3b, UCMO0/Ib30BaTbL COOTBETCTBYHOLLIME MOHATUA MPU OMUCAHMUN COCTaBa, CTPOEHUA U
npeBpaLleHnin OpraHNYecKnX CoefUHEHWIA;

ChOpMMPOBAHHOCTb YMEHWIA MCMOMb30BaTb XMMWYECKYH) CUMBOMMKY [ANS COCTaB/IEHUS
MOJIEKYNAPHBLIX N CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEHHOW) (hOpMy/T OpraHMYecKnX BeLLecTB
N YPaBHEHNI XMMWYECKMX peakLWi, N3rotaBnmMBaTb MOAEN MOMEKYST OPraHNYecKnX BeLLEeCcTB
A9 UNNKOCTPAUMN X XMMUYECKOr0 Y MPOCTPAHCTBEHHOMO CTPOEHWS;

ChOpMMPOBAHHOCTb YMEHWIA YCTaHaBIMBATb MPUHAANEXXHOCTb U3YYEHHbIX OPraHNYecKnx
BELLECTB MO WX COCTaBy W CTPOEHMIO K OnpeAenéHHOMY Knaccy/rpynne CoefvHeHUN
(yrneBofopoAbl,  KMC/OPOA4 W as30TcofepXalive  COefMHEeHUs,  BbICOKOMOJIEKY/SIPHbIE
COeAMHEHMS), AaBaTb MM Ha3BaHWA NO cucteMaTuyeckoil HomeHknatype (IUPAC), a Takxe
NMPUBOAUTL TPUBMA/IbHbIE Ha3BaHWUA OTAENbHbLIX OPraHNYecKuX BeLecTB (3TWUMEH, MPOMUSIEH,
aueTuneH, 3TUIEHTNNKONb, FNULEPUH, (eHon, gopmanbaerng, auetanbierng, MypasbvHas
KMCNOTa, YKCYCHas KUCNOTa, O/IEMHOBAs KMC/0Ta, CTeapuHOBas KWC/OTa, FIH0KO03a, (pyKTo3a,
Kpaxman, Lenonosa, rMuunH);

ChOpPMMPOBAHHOCTb YMEHMSI ONpefensaTb BUAbl XUMWUYECKON CBA3M B OpraHMyeckmx
coeanHeHnsax (OanHapHbIe U KpaTHbIe);



CPOPMMPOBAHHOCTb YMEHUS MPUMEHSATb MOSIOKEHNUS TEOPUU CTPOEHUS OpraHNYecKmx
BellectB A. M. byTtnepoa 415 06bSCHEHWS 3aBUCMMOCTU CBOWCTB BELLECTB OT MX COCTaBa W
CTPOEHUS; 3aKOH COXPaHEHNS MaccChl BELLECTB;

ChOPMMPOBAHHOCTb  YMEHMWIA  XapakTepu3oBaTb COCTaB, CTPOeHMe, (U3NYeCKue 1
XMMUYECKNEe CBOMNCTBA TUMNYHBIX NPeACcTaBUTeNel pas/IMyHbIX KNacCcoB OPraHUYecKMX BELLECTB
(MeTaH, 3TaH, 3TWNeH, MponuieH, auetuneH, 6ytaaveH-1,3, meTunbyTtagmeH-1,3, GeHson,
MeTaHO/, 3TaHO/, ATUNEHTIMKOMb, FULEPUH, (eHOoN, aueTanbierns, MypaBb/Has U YKCyCHas
KUCNOTbI, T[/IOKO3a, Kpaxmasl, LUenno3a, ammHOYKCYCHas KUCoTa), WAMCTPUpOoBaTh
FeHETUYECKYHO CBSA3b MEXAY HWMMW YypaBHEHUSMW COOTBETCTBYHOLMX XUMUYECKUX PeakLuii ¢
MCNOMb30BaHNEM CTPYKTYPHbIX (hOPMYIT;

CPOPMMPOBAHHOCTb YMEHWS XapaKTepu3oBaTb WCTOYHWMKM YrNIeBOLOPOLHOIO  Cblpbs
(HethTb, MPUPOAHBIN ras, Yronb), Cnocobbl UX NepepaboTKM M MNPaKTUYECKOe MpUMeHeHMe
MPOLYKTOB nepepaboTKu,;

CPOPMMPOBAHHOCTb YMEHWIA MPOBOAWUTL BbIYMC/EHUSA MO XUMWUYECKUM  YPaBHEHUAM
(Maccbl, 06bEMa, KOMMYeCTBa MCXOLHOrO BeLLeCcTBA WM NPOAYKTa peakumMu Nno WU3BECTHbLIM
macce, 06bEMY, KOMIMYECTBY OAHOMO U3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakunm);

chopMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMON 3HaHUIA 06 OCHOBHBLIX MeTOAax HayYHOro
MO3HaHMS, WCMOMb3YeMbIX B XWMUW TMNPU  WU3YYEHUM BELLECTB W XUMUYECKUX ABJIEHWN
(HabnofeHve, W3MepeHVe, 3KCMNepyMEHT, MOLE/IMPOBAHME), UCMONb30BaTb  CUCTEMHbIE
XUMWYECKWE 3HAHWSA ANA NPUHATUSA PELLEHNI B KOHKPETHBIX XXM3HEHHbIX CUTYaUMsX, CBA3AHHbIX
C BELLLECTBaMM U UX NMPUMEHEHWEM;

ChopMUPOBAHHOCTb YMeHUIA cobntodaTh npasuia nob3oBaHMS XMMUYECKO Mocyaon un
nabopaTopHbIM 060pYA0BaHNEM, a TaKXe npasuia 06paLLleHns ¢ BeLLecTBamMmmn B COOTBETCTBUN C
WHCTPYKLMAMU MO BbINOMHEHWIO N1a60PaTOPHBIX XUMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA MNaHMPOBaTb W BbIMNOMHATb XWMWYECKUIA 3KCMNEPUMEHT
(NpeBpaLLeHns opraHMYecKnX BeLLECTB MPW HarpeBaHUW, NoayvyeHne aTUNEHa U U3YYeHne ero
CBOWMCTB, KayeCTBEHHble peakuuMn OpraHUYecKMX BeLLeCTB, [eHaTypauus 6enkos npu
HarpeBaHUW, LBETHbIE peakuuy 6enKoB) B COOTBETCTBUM C MpaBWi1aMn TEXHUKM 6e30MacHOCTM
npy obpaLleHnn ¢ BellecTBaMM U labopaTopHbIM 060pYyA0BaHMEM, NMPeLCTaBNATb pe3ynbTaTbl
XUMWYECKOrO 3KCMepuMMeHTa B (DOpMe 3anucu ypaBHEHWIA COOTBETCTBYIOLUMX peakuuii ©
(hopMynMpoBaTh BbIBObl HA OCHOBE 3TUX Pe3yNbTaToB;

ChPOPMMPOBAHHOCTb YMEHUIA KPUTMYECKN aHaIM3MPOBaTh XUMUYECKYID WH(OpMaUMIo,
Noy4YaeMyto 13 pasHbIX MCTOYHMKOB (CpPeAcTBa MaccoBoi MHhopMaun, IHTEPHET 1 Apyrux);

ChOpMMPOBAHHOCTb YMEHWI CO6M0AaTL NpaBuia  3KOMOMMYECKN  LieNiecoobpasHoro
noBeAeHNs B ObITy W TPYLOBOW [eATeNIbHOCTU B LENSX COXPaHEeHUs CBOEro 340poBbA U
OKpYyXatoLLell NpUpoAHOA cpefbl, 0CO3HaBaTb OMAaCHOCTb BO3MAENCTBMS Ha XMBble OPraHu3Mbl
ONpefenéHHbIX OpraHNYecKUX BeLLECTB, MOHWMas CcMbicn nokasatena [MAK, NOACHATL Ha
npumMepax cnocobbl YMeHbLUEHWUS U NPefoTBPaLLEHNS UX BPeLHOro BO3LEMCTBUA HA OpraHu3m
YesioBeKa;

415 00yyaloLWmMxcs ¢ OrpaHUYeHHbIMU BO3MOXKHOCTAMMW 3[0P0BbS: YMEHWE MPUMEHSATb
3HaHMA 06 OCHOBHbIX JOCTYMHbIX METOAAX MO3HAHMS BELLLECTB M XUMUYECKUX SABNEHWNA;

ANs cnenbiX M cnaboBUAAaWMX  00yYatoLMXCA: YMEHWe WCMO/b30BaTh  pPenbeHo-
TOYEYHYIO cucTeMy 0603HaYeHWin J1. bpaiina gna 3anucu XMMmMYecknx opmyr.

11 KJIACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHUS Kypca «O6ljas W HeopraHuyeckas XuUMUs»
OTpaXatoT:

c(hOpMMPOBAHHOCTb  MPeACTaB/EHNA: O XUMWYECKOW COCTaB/AOLLEN eCTeCTBEHHO-
Hay4HO KapTWHbI MUPA, PO XUMUM B MO3HAHWU SBNEHUI MNPUPOAbl, B (HOPMMUPOBAHUM
MbILUNEHNS U KYNbTYPbl JIMYHOCTMK, €€ (DYHKLMOHa/IbHOW rPaMOTHOCTW, HEOBXOAMMON AN



peLleHns MpakTUYecKMX 3afad UM 3KONOrMYecKM OOOCHOBAHHOrO OTHOLLEHMS K CBOEMY
340POBbIO 1 NPUPOAHON Cpeae;

BnafjleHne CUCTEMON XWMMUYECKMX 3HaHWA, KOTOpas BK/KOYaeT: OCHOBOMonararLLme
MOHATUSA (XMUMUYECKUIA 3N1IEMEHT, aTOM, U30TOM, S-, pP-, d- 3NEKTPOHHbIE OpOUTa/IM aTOMOB, UOH,
MONeKynia, MO/b, MONAPHbIA 06BEM, BaNEHTHOCTb, 3/1EKTPOOTPULIATENBHOCTb, CTEMeHb
OKWC/MEHUs, XMMWYecKas CBA3b (KOBaIeHTHasA, WOHHAsA, MeTa//IMyeckass, BOLOPOLHas),
KpUCTaNIMyeckas  pewéTka, TWnbl  XUMUYECKUX  peakuuil, pacTBOp,  3NeKTPONUTHI,
HE3NIEKTPONNTDLI, 3NIEKTPOIUTUYECKAA [MCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTb
XMMUYECKON  peakuun, XMMWUYECKOe  paBHOBECUE); TeopuM U 3aKOoHbl  (Teopwust
3NEeKTPO/IMTUYECKO  Auccoumaumn, nepuogmyecknini  3akoH . W. MeHfeneeBa, 3akoH
COXPAHEHUA MaccChbl BELLECTB, 3aKOH COXPAHEHWS W MpeBpaLleHns 3HEPrum npu XMMUYECKKX
peakuusax), 3aKOHOMEPHOCTW, CUMBO/IMYECKNIA $3bIK XUMWKW, MWUPOBO33PEHYECKUE 3HaHUS,
nexalme B OCHOBE MOHUMAHWUA MPUYUHHOCTU U CUCTEMHOCTU XUMWYECKUX SBJIEHUNA,
(haKTOMOrM4YecKne CBeEHNA O CBOMCTBAX, COCTaBe, MOJyYeHUN U 6e30MacHOM UCMO/b30BaHUN
BaXKHEMLLUMX HeOpraHNYeCKNX BELLECTB B ObITY M MPaKTUYeCKOW LeATe/IbHOCTU Ye/0BeKa,;

ChOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble NPU3HAKU NOHATUI, YCTaHaBNMBaTb
NX B3aUMOCBA3b, MCMO/Mb30BaTb COOTBETCTBYIOLUME MOHATUA MPU OMUCAHUN HEOopraHUYecKnx
BELLLECTB M UX NpeBpaLLeHuni;

CHOpMMPOBAHHOCTb YMEHWI UCMOMb30BaTb XUMUYECKYHO CUMBOJIMKY /11 COCTaB/eHUA
(hopMy/1 BeLLeCTB M YpaBHEHWUIN XMMUYECKUX peakLMii, CUCTEMATUYECKYHD HOMEHKaTypy
(IUPAC) un TpuBMa/bHble Ha3BaHUA OTAE/bHbIX HEOpPraHWYecKux BelecTB (yrapHblid ras,
YINEKNUCbIA Ta3, aMMuaK, ralwéHas M3BeCTb, HerawéHas W3BeCTb, MWUTbeBas COfa, NUPUT U
Apyrue);

ChOpPMMPOBAHHOCTb YMEHWNI OMNpPefeNiiTh B/IEHTHOCTb U CTEMNEHb OKUC/IEHUSA XUMNYECKIX
3/1eMEHTOB B COEAMHEHMAX Pa3/IMYHOro COCTaBa, BUA XMMUYECKON CBA3MN (KOBa/IEHTHas, MOHHas,
MeTa/l/IMYecKas, BOLOPOAHasA) B COEAMHEHMNX, TUM KPUCTaIIMYECKOW PELIETKN KOHKPETHOro
BeLlecTBa (aTroMHas, MOJIEKYNApHas, WOHHaA, MeTa/l/IMYecKas), XapakTtep Cpefbl B BOAHBIX
pacTBOpax HeopraHNYeCKNx CoOeaNHEHNI;

COpMMPOBAHHOCTb YMEHWIA YCTaHaBNMBaTb NMPUHALMIEXHOCTb HEOPraHWYECKMX BELLEeCTB
Mo MX CoCcTaBy K onpeaenéHHOMY Knaccy/rpyrnne coejUHeHNI (NPOCTbIe BELLECTBA — META/IIbI U
HeMeTa/INbl, OKCUJbl, OCHOBaHWSA, KAC/OTbI, aM(POTEPHbIE TMAPOKCUAbI, COMN);

ChOPMMPOBAHHOCTb YMEHWIA pPacKpbiBaTb CMbIC/T MEPUOAMYECKOro 3akoHa [. W.
MeHzeneeea ¥ [JEMOHCTPMPOBAaTb  €ro  CUCTEMATU3UPYIOLLYIO,  OOBACHUTE/IbBHYID 1
MPOrHOCTUYECKYH (PYHKLNN;

COPMMPOBAHHOCTb  YMEHUIN  XapakTepu3oBaTb  3/IEKTPOHHOE  CTPOEHWE  aTOMOB
XUMUYECKNX 3N1eMEHTOB 1-4 nepnogoBs MNeproanyeckoi CUCTeMbl XUMUYECKUX 3n1eMeHTOB . .
MeHzeneeBa, WUCMOMb3yA MOHATUSA «S-, P-, d-3/IEKTPOHHbIE OPOUTANINY», «3HEpPreTuyeckue
YPOBHU», OOBACHATb 3aKOHOMEPHOCTU W3MEHEHUSi CBOMCTB XMMWYECKUX 3/1EMEHTOB U UX
COefJMHeHWI NO nepuogam v rpynnam Mepuoamnyeckort CUCTEMbI XMMUYECKMX 3n1eMeHToB [. V.
MeHaeneesa;

ChOpMMPOBAHHOCTb  YMEHWIA  XapaKTepu3oBaTb (ONUCbIBAaTb) OOLWME  XUMUYECKME
CBOMCTBA HeOpraHM4YeckUX BELLECTB Pa3/IMYHbIX KNaccoB, MOATBEPXAATb CyLeCTBOBaHMWe
FEHETUYECKON CBA3M MEXJY HEeopraHWYecKMMM BellecTBaMU C  MOMOLLGI0  YpaBHEHWI
COOTBETCTBYIOLLMX XUMUYECKNX PeaKLWA;

ChOPMMPOBAHHOCTb YMEHWNSA KIaCCUMULMPOBATL XMMUYECKME peakuuy Mo pasInNyHbIM
npu3Hakam (4YMCly K COCTaBy pearvpyrowmx BeLLecTB, TernjaoBOMY 3(geKTy peakumu,
N3MEHEHWIO CTEMNEHEN OKUCNEHMS 3/1EMEHTOB, 06PaTUMOCTI PeakL i, y4aCTUIO KaTaim3aTopa);

ChopMMPOBAHHOCTb YMEHWIA COCTaBNATL YPaBHEHUA peakLMii pa3fiMyHbIX TUMOB, MO/HbIE
N COKpaLL&HHbIE YpaBHEHWUSA peakuuil MOHHOro 0OMeHa, YUYnTbIBas YC0BWSA, NPU KOTOPbLIX 3TK
peakummn NayT A0 KOHLA;



COPMMPOBAHHOCTb YMEHWUIA MPOBOAUTL peakLun, MOATBEPXAAOLLIME KAYECTBEHHbIN
COCTaB pa3/IMYHbIX HEOPraHWYeCKMX BeLeCcTB, pacro3HaBaTb OMbITHbIM MYTEM  WOHbI,
MPUCYTCTBYHOLLME B BOLHbIX PaCTBOPaX HEOPraHUYECKMNX BELLLECTB;

ChOPMMPOBAHHOCTb YMEHWUIA PacKpbiBaTb CYLLHOCTb OKWC/NTENIbHO-BOCCTaHOBUTE/bHbIX
peakLuii NocpescTBOM COCTaBNEHNA 3/1EKTPOHHOI0 6anaHca 3TUX peakLuid;

CHOPMMPOBAHHOCTb YMEHUI 0OBACHATL 3aBUCUMOCTL CKOPOCTU XMMMUYECKOI peakummn ot
pa3/INYHbIX (DAKTOPOB; XapakTep CMeLLeHWUS XMMUYECKOro paBHOBECUS B 3aBMCUMOCTWU OT
BHELLHero Bo3genctans (npuHumn Jle LLaTense);

COPMMPOBAHHOCTb YMEHWI XapaKTepu3oBaTb XMMUYECKME MPOLECChl, fexalive B
OCHOBE NPOMbILLIEHHOIO NOTYYEHUS CEPHOI KUCNOTbI, aMMUaKa, a Takke cPOpM1POBaHHOCTb
npeacTaBneHniA 06 06LLMX HayUHbIX NPUHLMMAX U 3KONOrMYECKUX NpobsiemMax XMMUYECKOro
MPON3BOACTBA;

CPOPMMPOBAHHOCTb  YMEHWUIA MPOBOAUTL BbIYMCNEHUA C UCMO/b30BaHUEM MOHATUSA
«MaccoBas [0Ns BellecTBa B pacTBOpe», OOBbEMHbLIX OTHOLUEHWUM ra3oB MNPU XMMUYECKUX
peakLuax, Maccbl BellecTBa UM 06bEMa rasoB Mo W3BECTHOMY KONMYECTBY BeLLECTBA, Macce
nnn 06BbEMY OLHOr0 U3 Y4aCTBYHOLUMX B peakuyn BeLiecTs, TENA0BOro ageKkTa peakumm Ha
OCHOBe 3aKOHOB COXPaHeHWUs MacChl BELLECTB, NPEBPALLEHNA U COXPAHEHUS SHEPTUW;

ChopMUPOBAHHOCTb YMeHUIA cobNtoAaTh MpaBuia nob3oBaHMSA XMMUYECKO Mocyaon un
nabopaTopHbIM 060pYA0BaHNEM, a TaKXXe npasuia 06paLLleHns ¢ BeLLecTBamMmn B COOTBETCTBUN C
WHCTPYKUMSMU NO BbIMO/HEHWIO Nab0paTOPHbIX XMMWUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA MNaHMPOBaTb W BbIMNOMHATb XUMWYECKUIA 3KCNEPUMEHT
(pasnoxkeHne nepokcuga BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, OnpefeneHne cpefgpl
pacTBOPOB BELLECTB C NOMOLLbIO YHUBEPCAIbHOr0 UHAMKATOPA, BIMSAHWE Pa3/IMYHbIX PaKTopoB
Ha CKOPOCTb XMMMWYECKOWN peakumu, peakuMm WMOHHOTO OOMeHa, KayeCTBEHHble peakuuu Ha
cynb(at-, KapboHaT- U XN0PUA-aHUOHBI, HA KaTUOH aMMOHUSA, peLleHne 3KCNepyMeHTabHbIX
3aga4 no Temam «MeTannbl» M «HemeTannbi») B COOTBETCTBUM C MpaBWIaMM TEXHWUKWU
6e30MmacHOCTM Npw 06paLLeHNm C BeLlecTBaMu 1 1labopaTopHbIM 060pyL0BaHNEM, NPeACTaBNATb
pe3ynbTaTbl XMMWUYECKOr0 3KCMepMMeHTa B (DOpMe 3amucy YpaBHEHWIA COOTBETCTBYHOLLMX
peakuuii 1 (hopMynMpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWIA KPUTUYECKN aHaNM3MpoBaTb XMMUYECKYH) WHMOpMaLuIo,
Moy4yaemMyto M3 pasHbIX MCTOYHUKOB (CPeLcTBa MAacCOBOWM KOMMYHWUKauuu, WHTepHeT u
APYTUX);

ChopMMPOBAHHOCTb  YMEHWIN CcOBMOAaTL MpaBuia  3KOMOTMYeCKM  LienecoobpasHoro
noBeAeHNs B ObITYy W TPYAOBOW [eATeNbHOCTU B LENSX COXPaHEHUS CBOEro 340pOBbA U
OKpY>KatoLLelt MPUPOLHOIA cpefdpl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUA Ha XKMBble OpPraHu3Mbl
onpefenéHHbIX BELLeCTB, MOHMMas cMbic/ nokasatens MAK, nosicHATb Ha NpyvMepax Cnocobbl
YMEHbLLEHWS 1 NPeLOTBPALLEHNS UX BPeLHOro BO3AENCTBUS Ha OpraHn3M YenoBeka;

AN 00yYatoOLMXCA C OrpaHWMYeHHbIMU BO3MOXHOCTAMW 3[0POBbA: YMEHWE NMPUMEHATb
3HaHMA 06 OCHOBHbIX JOCTYMHbIX METOAAX MO3HAHWS BELLECTB Y XUMUYECKUX SBMEHUIA;

AN CRenbiX W CNaboBUAAWMX O00yYaloLMXCs: YMEeHWe WCNonb30BaTb PenbedHo-
TOYEYHYIO cucTeMy 0603HauYeHWin J1. bpaiina gna 3anucu XMMmMYecknx opmyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM U @pPoBbIE
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHMS OPraHNYecKMX CoeanHEHNI A. 3 1
M. byTtneposa
WToro no pasgeny 3
Pa3nen 2. Yraesonopoabt
2.1 MpepenbHble yrnesoAopoabl — aikaHbl 2
29 HenpegenbHble yrneBoLopoabl: alKeHbl, 6 1
' a/IKaneHbl, &/IKUHbI
2.3 ApomaTtunyeckmne yrnesogoposbl 2
24 MpupoaHbIe NCTOYHMKM YTIEBOLOPOLOB U 3 1
' nX nepepaboTKa
WToro no pasgeny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfiernasl. KapboHOBbIE KMCNOTbI. 7 1
' CnoxkHble 3thnpbl
3.3 Yrnesogbl 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 lMnactmaccbl. Kayuyykun. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
CTpoeHune aToMOB. MeprognyecKnii 3aKoH
11 n MNepnogmyeckas cuctema XMMNYECKNX 3 1
anemeHToB . . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLECTB
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 1
53 CBA3b HeOpraHMYecKnx 1 opraHNYecKmnx ’
' BELLIECTB
WToro no pasgeny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLUEE KO/IMYECTBO YACOB N0 NPOrPAMME 34 3 3




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 MpeaMeT opraHNYecKom Xummn, eé 1
BO3HWKHOBEHWE, Pa3sBUTHE N 3HaYEHWE 06.09.2023
Teopus CTPOEHUSA OPraHNYecKmx
nA. M. g 1
2 coefnHeHnn A. M. byTtneposa, eé 1 13.09.2023
OCHOBHbI€ M0/I0XKEHNA
MpeacTaBneHne o0 Knaccugukaumm
3 opraHnyeckux sellects. HomeHknatypa 1
(cucTematunyeckas) 1 TpUBUa/IbHbIE 20.09.2023
Ha3BaHWA OpraHMyecKnx BeLLeCTB
4 AJIKaHbl: COCTaB U CTPOEHWe, 1
FOMONOrMYECKNIA paf 27.09.2023
5 MeTaH v 3TaH — npocTeline 1
npeacTaBUTeNN aikaHoB 04.10.2023
6 AJIKEHbI: COCTaB N CTPOEHKE, CBOWCTBA 1 11.10.2023
7 ATWNeH 1 NponuIeH — nNpocTeiLne 1
npeacTaBUTENN aJIKeHOB 18.10.2023
MpakTunyeckas padota Ne 1. «lMony4yeHune
8 o 1 1
3TUNEHa N N3y4YeHne ero CBONCTB» 25.10.2023
9 AnKaguneHol. bytagneH-1,3 n 1
meTunbytagmeH-1,3. MonyyeHune 08.11.2023




CMHTETUYECKOTO KayuyKa 1 pe3vHbl

AJKWHBI: COCTaB M 0COBEHHOCTN CTpOEHNH,

10 rOMONOrMYecKnin psag. AueTuneH —

NpoCTenLINiA I'Ipe:CTpéBVI'II:"enb a/IKNHOB 15.11.2023
1 BbluncneHns No ypaBHEHMO XMMUYECKOIA

peakLmu 22.11.2023
12 ApeHbl: 6eH30/1 1 TONYO0s. TOKCUYHOCTb

apeHoB 29.11.2023
13 "eHeTnYecKasa cBA3b Yr1eBOA0POLO0B,

npuHagaexallmx K pasfiMyHbIM Kriaccam 06.12.2023

MpupoaHbIe NCTOYHUKM YTIEBOLOPOLOB:
14 NPUPOAHBIA ra3 1 MNonyTHbIE He(TAHbIE

rart)sbrlj, fll'ecpr " npop,ykﬁl eé nep(*e):pa60TKV| 13.12.2023

MprpoaHbIE NCTOYHUKM YT1EBOLOPOL0B:
15 NPUPOAHBIA ra3 1 NonyTHbIE He(ITAHbIE

F;)Sbrl), fecpr " npop,ykﬁl eé nep(*::pa60TKV| 20.12.2023
16 KoHTposnbHas paboTta no pasgeny

«Y'TNeBoaopoabi» 27.12.2023
17 MpesenbHble 04HOATOMHbIE CNINPTI:

METaHO/N 1 3TaHo/N. BogopoaHas cBA3b 10.01.2024
18 MHOroaTtoMHble CNUPTbLI: 3TUNEHTIMKOSb U

rNLEPUH 17.01.2024
19 deHON: CTPOEHNE MOJEKYTIbI, (hU3NYecKme

1 XMMUYECKUNE CBOWCTBA, MPUMEHEHMe 24.01.2024
20 Anbferngpl: oopmanbaerns u

auetanogerng. ALeToH 31.01.2024
21 O[HOOCHOBHbIE NpefesibHble KapboHOoBbIe

KMUCNOTbI: MypaBbUHasA 1 YKCYCHas 07.02.2024




22

MpakTnyeckas pabota Ne 2. «CBoICTBa
pacTBOpa YKCYCHOW K1CNOTbI»

14.02.2024

23

24

25

CreapuHoBas 1 0/1eMHOBasA KNCMOTbI, KaK
NpeLCTaBUTENN BbICLLUMX KapOOHOBbIX
Kncnot

MblIfa KaK CO/ BbICLUMX Kap6OHOBbIX
KWUC/OT, MX MotoLLee AeiicTBue
CnoxHble ampbl KaK NPon3BogHbIe

KapbOHOBbIX KNCNOT. MMAPONN3 COXKHbIX
agumpoB

21.02.2024

28.02.2024

06.03.2024

26

XKvpbl: rngponus, npuMeHeHue,
bronorunyeckas posb X1pos

13.03.2024

27

28

YrneBofpl: COCTaB, Knaccupukaums.
BaxkHelLme npeacTaBUTENN: rNOKO3a,
(hpyKTO3a, caxaposa

Kpaxman v Lennonosa Kak npupofHbIe
MoSMMepI

20.03.2024

03.04.2024

29

KoHTposnbHas paboTta no pasgeny
«Kucnopogcoepatlme opraHuyeckume
COeIMHEHMNS»

10.04.2024

30

31

32

AMWHbBI: METUNAMWH U aHUIVH

AMVHOKMCNOTbI Kak amhoTepHble
OpraHMYecKne CoeAMHEHUS, NX
ouonormyeckoe 3HayeHve. Mentuabl

benku Kak npupogHble
BbICOKOMO/EKYNAPHbIE COeANHEHNSA

17.04.2024

24.04.2024

08.05.2024

33

OCHOBHbIE NOHATUSA XUMUN




BbICOKOMO/IEKYNAPHBIX COEANHEHNI 15.05.2024
OcCHOBHble MeTO/ibl CUHTE3a
34 BbICOKOMO/IEKY/IAPHBIX COEANHEHUN. 1 9 05.2024
[nacTmacchl, Kayyykun, BOIOKHa
OBLUEE KOJTMYECTBO YACOB NO 34

NMPOIrPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMNYECKUI 3N1eMeHT. ATOM. DEKTPOHHas
KOH(pUrypawms aToMoB

Mepnoanyecknii 3aKoH 1 MNepuognyeckas
cucTeMa XMMUYECKMX 3neMeHToB . .
MeHzeneeBa, UX CBA3b C COBPEMEHHOM
Teopuvein CTPOeHUs aTOMOB

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

04.09.2023

11.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTM N3MEHEHWS CBOICTB
XUMUYECKINX 3/1EMEHTOB U UX COEAUHEHNIA
Mo rpynnamM 1 nepuogam. 3HayeHve
MepuoANYEecKoro 3aKoHa 1 CUCTEMbI
XUMUYeckunx anemeHToB .. MeHpaeneesa B
pasBUTMN HayKn

CTpoeHue BelllecTBa. XMMUYeCKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06PA30BaHUS
KOBaNIEHTHOI CBA3W. BoopoaHas CBA3b

18.09.2023

25.09.2023

BaneHTHOCTb. DNeKTPOOTPULATENIbHOCTb.
CTeneHb OKMCneHus. BellecTBa
MOMEKYNSPHOI0 U HEMONEKYNISIPHOTO
CTPOEHUS

02.10.2023

MoHSATVE O AUCMEPCHBIX CUCTEMAX.
ICTUHHBIE 1 KONMOWAHbIE PACTBOPSI.
MaccoBas [J0/1s1 BeLLLeCTBa B pacTBOpe

09.10.2023




Knaccudukaums n HomeHknaTtypa
HEOpPraHMYecKnNX COeANHEHWIA.
"eHeTMYecKast CBA3b HEOPraHNYECKNX
BELLLECTB, pas/INYHbIX K1accoB

16.10.2023

Knaccnhmkaums XMMnyecknx peakLmii B
HeopraHN4ecKom 1 OpraHNYecKon Xumnm.
3aKOH coXpaHeHWsi MacChl BELLECTB; 3aKOH
COXPaHEeHWs 1 NpPeBpaLLEeHNS SHEPT UK NpY
XUMUYECKMX peakLmsx

23.10.2023

CkopocTb peakummn. ObpaTumble peaxkuuu.
XUMNYeCKoe paBHOBecHe

11.11.2023

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pasnnyHbIX PaKTOPOB Ha CKOPOCTb
XVMUYECKON peakLuum»

AnekTponuTnyeckasa guccoumaums. MNMoHatue
0 BOZOPOAHOM nokasatene (pH) pacTsopa.
Peakuun NoHHOro obmeHa. M'maponuns
OpraHNYeckmnx 1N HeopraHNYeCKnX BELLLECTB

OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuum. MoHsATUE 06 3NEKTPONIN3E
pacrniaBoB U PacTBOPOB CONel

KoHTponbHas paboTa no pasgeny
«TeopeTnYecKre OCHOBbI XUMUMN»

13.11.2023

20.11.2023

27.11.2023

04.12.2023

14

MeTansbl, UX NonoXeHne B Meprnoanyeckoi
CUCTEME XUMMYECKUX 3nemeHToB 1. U.
MeHzeneesa 1 0CO6EHHOCTM CTPOEHWS
atomoB. O6Lme (hn3nyecKmne CBOMCTBa
MeTas/10B

11.12.2023




15

CnnaBbl METaNN0B. JNEKTPOXUMNYECKNI
psA HanpsHKeHNiA MeTannoB

18.12.2023

16

17

18

XMMUNYECKNE CBONCTBA BAXKHEMLLNX
MeTaNI0B (HaTpWi, Kanni, KanbLuid, MarHui,
aJTIOMUHWUI) N UX COEANHEHWI

XVMUYecKme CBOMCTBA XpOMa, Meaun 1 Ux
COeANHEHWI

XVMUYecKme CBOMCTBA LMHKA, XKenesa h Ux
COeANHEHWI

25.12.2023

15.01.2024

22.01.2024

19

MpakTnyeckas pabota No 2. "PelueHune
3KCNepUMeHTa/IbHbIX 334ay Mo TeMe
«MeTtannbi»"

29.01.2024

20

21

22

HemeTtansibl, UX NONOXeHWe B
MepnoanyecKoin cncTeme XMMmMYecKnX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHUS aTOMOB

®u3nyeckme CBOMNCTBA HEMETASI/OB.
ANnnoTponus HemeTannoB (Ha npumepe
KNCopoza, cepsbl, hocopa 1 yrneposa)
XVMUYecKme CBONCTBA ra/loreHoB, Cepbl 1
NX COeAVHEHNIA

05.02.2024

12.02.2024

19.02.2024

23

Xunmmnyeckme CBOMCTBa a30Ta, hocthopa 1 Ux
COEANHEHWN

26.02.2024

24

25

XVMUYecKme CBOINCTBA Yriepoaa, KpeMHUs 1
NX COeANHEHNIA

[MpUMeHeHNe BaXKHENLLNX HEMETANNOB U NX
COEANHEHWN

04.03.2024

11.03.2024

26

OGOO6LLEHME U CUCTEMATU3ALIMS 3HAHWIA MO




Teme «HemeTanbl». BbluncieHms no
YPaBHEHMSIM XUMUYECKUX peakLuii 1
TEPMOXMMUYECKME PACUETbI

18.03.2024

27

MpakTnyeckas pabota Ne 3. «PeLleHue
3KCMepUMeHTasIbHbIX 3aa4y No Teme
"HemeTannbl"»

01.04.2024

28

29

KoHTponbHas paboTa no tTemam «MeTasnsbl»
n «HemeTanbi»

HeopraHuyeckune n opraHnMyeckme KNCNoTsl.
HeopraHunyeckue n opraHnyeckme
OCHOBaHUA

08.04.2024

15.04.2024

30

AM(OTEPHbIE HEOPraHWUYeCKNE 1
OpraHuyeckue coeguHeHns. 'eHeTnYecKas
CBA3b HEOPraHWYeCKNX 1 OpPraHNYecKmnx
BELLeCTB

22.04.2024

31

Ponb XxuMum B 06ecnevyeHnn 3KoI0rM4ecKom,
3HEPreTMYECKOM 1 NULLEBOI 6e30MacHOCTH,
pasBUTUMN MeANLINHBI

27.04.2024

32

33

34

MpefcTaBneHns 06 06LLMX HaYYHbIX
MPUHLMNAX NPOMbILLIEHHOrO MOTyYeHNs
BaKHENLLMX BELLECTB

Yenosek B MUpe BELLECTB U MaTepnaios

XMUA 1 300P0BLE YesloBeka

06.05.2024

13.05.2024

20.05.2024

OBLUEE KOJIMYECTBO HACOB N0
NMPOIrPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumnsa. 10 knacc. ba3oBblii ypoBeHb» [abpuensH O.C., Octpoymos W.I'.,
Cnagkos C.A., MockBsa «[pocseLleHne», 2020

Xumnsa. 11 knacc. ba3oBblii ypoBeHb» [abpuensH O.C., Octpoymos W.I'.,
Cnagkos C.A., MockBsa «[pocseLleHne», 2020
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