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MNMossicHUTenbHaA 3anucka

Mporpamma no xMMumn Ha ypoBHe cpeaHero obuiero obpasoBaHua paspaboTaHa
Ha ocHoBe depfepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasosaHuu B Poc-
cuiickon denepaunn», TpeboBaHUn K pesynbTatam OCBOeHUs dheaepanbHoin obpaso-
BaTenNbHON NporpamMmmel cpegHero obuero obpasosaHusa (POl COO), npeacTaBneHHbIX
B ®enepanbHOM rocygapcTeseHHoM obpasoBaTtensHoM ctaHgapte COO, ¢ yuétom KoH-
uenuuun npenogasaHusa y4ebHoro npegmeTa «Xumus» B obpasoBaTenbHbIX OpraHu3a-
umax Poccuiickon denepaumm, peanusyowmx OCHOBHble obpasoBaTeNbHble NMporpam-
Mbl, U OCHOBHbIX MonoxeHuin «CTpaTternn passutus BocnuTaHusa B Poccuitckon Pepe-
pauuun Ha nepuog ao 2025 roga» (Pacnopspkeruve MNpasutensctea P® ot 29.05. 2015
Ne 996 - p.).

B nporpamme no xvmMuu HasHaveHue npegmMmeTa «Xumus» nosydvaet nogpooHyto
WHTEpnpeTauuio B COOTBETCTBMMU C OCHOBoMonarawLwwmmm nonoxeHnamm ®roc COO o
B3aMMOODYCNOBNEHHOCTU LENeid, coaepKaHusi, pesysibTaTtoB obyyeHns n TpebosaHuni K
YPOBHIO NOArOTOBKM BbINYCKHUKOB. CBNAETENLCTBOM TOMY ABMAKOTCA CrneayloLlime Bbl-
NOSIHAEMbIE€ NPOrpamMMon Mo XUMUN PYHKLNN:

> MHOPMaLMOHHO-METOAMYECKAs, peanusauns KoTtopon obecneuynsaeT
nony4yeHne npeacTaBneHns o Uensx, coaepxaHumn, obwen ctpaternm obyvyeHus, Boc-
nUTaHMA 1 pasBuTUA obyyaroLmxca cpeacTsamy npeameTa, n3ydaemoro B paMkax KoH-
KpeTHoro npocuns;

> OpraHn3auUmMoHHO-NNaHNpyoLasa, KoTopas npegycmartpuBaeT ornpegene-
HME: NPVHLUUMNOB CTPYKTYPUPOBAHMA W NocrenoBaTenbHOCTM N3ydeHus ydebHoro maTte-
prana, KONMYeCTBEHHbIX W Ka4eCTBEHHbIX €r0 XapaKTepucTuk; Noaxoaos K popmMupo-
BaHWIO COAEep>XaTeNbHON OCHOBbI KOHTPONSA M OLEHKN obpasoBaTernbHbIX AOCTUXKEHUNA
obyvalLmxcs B pamkax MTOroBow atrectaunm B cbopme eAnHOro rocyfapcTBEHHOro
3K3aMeHa Nno XMMUMU.

Mpy n3yyeHumn yyebHoro npegmeTta «Xvmus» Ha yrnybnéHHoMm ypOBHE TaKke,
Kak Ha ypOBHE OCHOBHOIO U cpegHero obulero obpasosaHusa (Ha 6a3oBOM ypoOBHE), 3a-
Aaver nepBoCTENEHHOW 3HAYNMOCTH ABNSETCS (POPMUPOBAHUE OCHOB HaYKN XUMUK KaK
obnactu COBPEMEHHOIO €CTECTBO3HAHWs, NPAKTUYECKON AeATeNnbHOCTU 4YenosBeka U
OOHOro U3 KOMMOHEHTOB MUPOBOW KynbTypbl. PelleHne aTon 3agayuvm Ha yrnybnéHHom
YPOBHE M3y4YeHUa NpeaMeTa npeanonaraeT peanusaumio Takux Lenen, Kak:

> dhopmupoBaHne npeacraBneHnuii: 0 maTepmanbHOM e4uHCTBE MUpa, 3aKo-
HOMEPHOCTAX U NO3HABAEMOCTU SABMEHUN NPUPOAbl, O MecTe XMMWUM B CUCTEME ecTe-
CTBEHHbIX HayK U €& BeayLien ponu B obecnedeHnn yCTon4MBoro passmuTmsa Yenoseye-
CTBA: B peLleHnmn Npobnem 3KoNorm4yeckon, SHepreTM4ecKomn 1 nuLleson GesonacHocTH,
B pasBUMTMM MEOULMHbBI, CO30aHMM HOBbIX MaTepuasnos, HOBbIX UCTOYHUKOB 3HEpPruu, B
obecrnedyeHun paumoHanbHOro NPUMPOAONONbL30BaHNA, B (POPMUPOBAHUN MUPOBO33pe-
HUA 1 oBLLEN KyNbTypbl YENOBEKA, a TakKe 9KoNornyeckn o60CHOBAHHOIO OTHOLLIEHUS K
CBOEMY 30POBbLIO U NPUPOSHON Cpeae;

> OCBOEHWE CUCTEMbI 3HAHWUI, NEXaLnx B OCHOBE XMMWYECKOW COCTaBMAIO-
LEN eCTECTBEHHO-HAY4YHON KapTUHbl Mupa: yHOAMEHTanNbHbIX MOHATUA, 3aKOHOB U
TEOPUIN XUMUU, COBPEMEHHbIX NPEACTABNEHUA O CTPOEHUUN BELLECTBA Ha pasHbIX YpOB-
HAX — aTOMHOM, WOHHO-MOJSIEKYNSIPHOM, HAaAMOMNEKYNSAPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX peakuu, O XUMUYECKOM
paBHOBECUW, pacTBOpax U AUCMEPCHbIX cuctemax, o6 obLUMX Hay4YHbIX NPUHUMNAX Xu-
MUYECKOro NPOU3BOACTBA;

> dopmupoBaHne y 00yYaloLMXCA OCO3HAHHOIO NMOHWMaHWs BOCTpeboBaH-
HOCTU CUCTEMHbIX XMMUYECKUX 3HAHWIA AN OObACHEHUSA KNoYveBblX uaen u npobnem
COBPEMEHHOM XUMUU, AN 00OBACHEHUSI U NPOrHO3UPOBAHUS ABNEHUN, UMEIOLLIUX ecTe-
CTBEHHO-HAY4YHYIO NPUPOAY; MPAMOTHOrO peLleHus npobnem, CBA3AHHbIX C XUMUEWR,



NPOrHO3NPOBaHWS, aHanM3a U OLEHKM C MOo3uuMiA 3dkorornyeckom BesonacHocTu no-
cneacTeuii ObITOBOW M NPOU3BOACTBEHHOW AEATENLHOCTU YernoBeka, CBA3AaHHON C Xu-
MWYECKMM NPOU3BOACTBOM, UCMONb30BaHMEM U NepepaboTKon BELLeCTs;

> yrnybneHne npeacTtaBneHuWint O Hay4HbIX MeToAax Mo3HaHusA, Heobxoau-
MbIX A NPUOGPETEHNA YMEHWIN OpPUEHTUPOBATBLCA B MUpEe BELLECTB U 0ObACHEeHUs
XUMWUYECKUX SIBNEHWUA, UMEIOLLMX MECTO B NpUpPOAe, B NPaKTUHECKON AEATENbHOCTU U
NMoBCEeOHEBHOWN XU3HMN.

B nnaHe peanusaumm nepsBooyvepedHbIX BOCNUTATENbHbIX W pPasBUBAOLLNX
byHKUMIA LENOCTHOW cucTemMbl cpegHero obuiero obpasoBaHusa Npu U3ydeHun npeamve-
Ta «Xumus Ha yrnybnéHHom ypoBHe 0cobyto akTyanbHOCTb NpUOBpeTaloT Takme Lenu u
3agauqu, Kak:

> BOCMUTaHNE YyOEXAEHHOCTM B NO3HABAEMOCTU ABMEHUN NPUPOabI, yBaXe-
HMS K NpoLeccy TBOpYEeCTBa B 06nacT TeOpeTUYeCcKnxX U NpuUKNagHbIX nccneaoBaHui B
XUMUN, HOpMUPOBAHME MUPOBO33PEHUSA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUS HayKW;

> pa3suTne motTuBaLun K 06y‘-IeHI/|IO N NO3HaHWIO, CNOCcOBHOCTEN K caMo-
KOHTpOItO 1 caMOBOCNNTAHUIO HA OCHOBE YCBOEHUA obLevenoBeYecKknx LLeHHOCTEN;
> pas3BuTUE NMo3HaBaTEllbHbIX NHTEPECOB, UHTENNEKTYalIbHbIX U TBOPYECKUX

cnocobHocTen obyyatoLmnxcs, OpMMPOBaHNE Y HUX CO3HATENbHOMO OTHOLLEHMA K ca-
MooOpa3oBaHuUo 1 HenpepbIBHOMY 06pa3oBaHMIO Kak yCNoBUIO yCMeLLHOW npodeccuo-
HanbHOW 1 OBLIECTBEHHOW OEATEeNbHOCTU, OTBETCTBEHHOIO OTHOLLEHUS K CBOeMy 3[0-
pOBbIO 1 NOTPEBHOCTM B 300pOBOM 06pase XnUsHu;

> copMMpoBaHME YMEHUIA W HaBbIKOB Pa3yMHOro MpPMpOAOMNosb30BaHus,
pasBMTUE 3KOMOMMYECKOM KymnbTypbl, npuobpeTeHne onbiTa OBLLECTBEHHO-NOMNE3HOW
3KOMOrn4ecKkom AesTenbHOCTY.

ObLyee yncno YyacoB, PEKOMEHAOBAHHbIX ANA U3YYEHUS XUMUM Ha YriyOneHHoM
ypoBHe, B 11 knacce — 34 yaca (1 4ac B Hegento).



CopnepxaHue yuebHoro npegmeta

TeopeTuyeckne OCHOBbI XUMUMU.

1. MNpeameT 1 3agaum xumnn. AsneHns usmdeckme n xmMmudeckne. Mecto xu-
MUK Cpeamn ecTeCTBEHHbIX HayK. XUMUS 1 9KONOTUS.

2. OCHOBbI aTOMHO-MONEKYNAPHOro yyeHus. [oHATMA aTtoma, anemeHTa, Belle-
ctBa. OTHOCUTENbHAsA aTOMHasi U OTHOCUTENbHasA MONEKynspHasa Macchl. 3aKOH coxpa-
HEeHMsA Macchbl BelecTsa, MNOCTOSIHCTBA COCTaBa.

3. Monb - eguHuLa konu4yecTsa BelecTsa. MonsipHbini 06bem rasos. 3akoH ABo-
ragpo. OTHocuTenbHasa NAOTHOCTL ra3os.

4. Xumuyeckne anemMeHTbl. 3HakM XUMUYECKUX INIEMEHTOB U XMMUYECKMEe op-
mynbl. [MpocToe BewecTBo, cnoxHoe BewecTBo. Annotponus. BaneHTHOCTb n cTeneHb
okucneHunsa. CocrtaeneHne XuMmmnyeckmx opmMysn no BarieHTHOCTU 3NIEMEHTOB.

5. CtpoeHue atoma. ATomHoe s4po. CTpoeHne anekTpOHHbIX 060N0YEK aTOMOB.
ATOMHbIE OpOUTanu. QnNeKTPoHHbIE KOHdUIypaumuy aTOMOB B OCHOBHOM U BO3DYXAeH-
HOM COCTOSIHUSIX.

6. lNepnognyecknin 3akoH M nepuoguveckas cMctema XMMUYECKUX 3NEMEHTOB
O.N.MeHgeneesa. CoBpemeHHas hopMynMpoBKka nepuoanyeckoro s3akoHa. CtpoeHue
Nepuoan4eckon cuctembl: GonbLume n Manbie Nepuoabl, rpynnbl U NOArpynnbl. 3aBucK-
MOCTb CBOWCTB 311IeMEHTOB 1 06pasyemMbiX UMU COEANHEHWNIA OT NONOXEHUA B Nepuoaun-
YecKoW cucteme. AnNeKTpPooTpULATENbHOCTb 3/1IEMEHTOB.

7. Bnabl xumu4yeckoi cBA3N: KoBaneHTHasi (nonspHas M HenonsipHasi), MOHHas,
MeTannuyeckasa, sogopogHas. MexaHnambl obpasoBaHUA U NpUMEpbl COeAVHEHUN.
Mogenb rmubpuamsaumm opbutanein. Ceasb 3NEKTPOHHON CTPYKTYPbl MONEKYN C UX reo-
METPUYECKUM CTPOEHNEM (Ha NPMMEpe COeaMHEHWI 3NEeMEHTOB BTOPOro nepuoaa).

8. Xumunyeckasa peakuusa. Knaccucumkauma XMMMYeckux peakuuin: peakuun co-
eVHEeHUs, pasnoXeHus, 3ameLleHnsi, oOMeHa.

9. Tennosble ahdEKTbl XMMUYECKUX peakuunit. Peakumm aKk30- U 3HOOTEPMUYE-
ckue. TepmoxumMmnyeckne ypaBHeHUs.

10.CKOpOCTb XMMUYECKMX peakunin. 3aBUCUMOCTb CKOPOCTU peakuun oT npupo-
Abl U KOHUEHTpauuMu pearupyoLwmx BeLwlects, Temnepartypbl. KOHCTaHTa CKOpPOCTU Xu-
MUYECKOWN peakumn. SHeprus aktusauuun. Katanus u katanusaTopsi.

11.06paTUMOCTb  XMMUYECKUX peakuuin. XMMmu4eckoe paBHOBECWUE U YCrOBUSA
ero cmeweHus, npuHuun Jle LWaTtense. KoHcTaHTa paBHoBeCUS.

12.PacTtBopbl. PacTtBOpMMOCTb BelecTs. 3aBUCUMOCTbL PacCTBOPUMOCTU BELLECTB
OT UX Npupoabl, TemnepaTtypbl 1 AasneHusi. Cnocobbl BblpaXeHUsi KOHLUEHTpauun pac-
TBOPOB (MaccoBas A0NA, MOMApHasa KOHUEHTpauums).

13.0OnekTponuTtunyeckasn auccoumauus. CteneHb guccoumaumn. CunbHble n cna-
Bble anekTponuTbl. oHHbIE ypaBHeHUs peakumii. CBOWCTBA KUCIOT, COMENn U OCHOBa-
HWUI B CBETE TEOPUM ANEKTPONUTUYECKON anccoumauun AppeHuyca. 'mgponus conen.

14.0KncnmMTenbHO-BOCCTAHOBUTENbHbIE peakumn. OnpeneneHne crtexmomeTpu-
YeCKMX KO3(PULMNEHTOB B YPABHEHUSIX OKUCIUTENbHO-BOCCTAHOBUTESNbHbLIX pPeakuui.
Psag craHaapTHbBIX 3NEKTPOAHbIX NOTEHUMANoB. ONEKTPONn3 BOAHbIX pacTBOPOB U pac-
nnasos conei. Npouecchkl, NpoTekaroLwme y katoga 1 aHoaa.

HeopraHuuyeckas xumus.

Ha ocHoBaHuu nepuoamyeckoro 3akoHa abuTypueHTbl OOMMKHbI YMETb AasaTb
CPaBHUTESNbHYIO XapakTePUCTUKY 3NIEMEHTOB MO rpynnam v nepuopam. XapakrepucTu-
Ka anemMeHTa BKMYaEeT 3NEKTPOHHYIO KOHUrypauuio aToMa; BO3MOXHbIE BanNeHTHOCTU
N CTENEHU OKUCIIEHUS 3NleMeHTa B COeAUHEHUsIX; POpMbl NPOCTbIX BELLEeCTB U OCHOB-
Hbl€ TUMbl COEAWHEHUN, UX (PUSNYECKNE M XMMUYECKME CBOWCTBA, nabopaTtopHbie U
NPOMBILLNIEHHbIE CNOCOBbI NONYYEHUS; PAacnpPOCTPAHEHHOCTb 3NeMeHTa U ero coefuHe-
HWUI B Npupoae, NpakTU4YECKOe 3Ha4YeHe U 0bnacTu NpUMeEHeHNs ero coeguHeHun. MNpu



ONNCaHNN XMMUYECKUX CBOWCTB abUTYPUEHTbI OOMKHbI YMETb 3anncbiBaTb peakuuun c
y4yacTUEeM HeopraHM4eckux u OpraHU4ecKUx CoegUHEHWUn (KUCIOTHO-OCHOBHbIE U OKUC-
NNTENbHO-BOCCTAaHOBUTENbHbIE NPEBPALLEHMSA), a TaKKe Ka4eCTBEHHbIE peakunu.

1. OCHOBHbIe KnacCbl HEOPraHNYeCcKnx BeLLEeCTB, UX Ha3BaHUA (HOMeHknaTtypa),
reHeTu4eckas CBsisb MeXay HUMMU.

2. Okengpl; Tunbl okengos. Cnocobbl NOy4YeHMs U CBONCTBA OKCUAOB.

3. OcHoBaHusa, cnocobbl nonyyeHus, ceoinctea. Lllenoun, nx nonyvyeHue, ceow-
cTBa, NPUMEHEHME.

4. Kucnothbl, ux knaccudpumkaums, obme cBoncTea, cnocodbl NoNyyYeHus.

5. Conu, ux cocTtas, XMMUYECKNE CBOMCTBA, CNOCOObLI NOMyYEHHS.

6. MeTannbl, nx NONOXeHNE B Nepuoanyeckon cucteme. dPrusnyeckme n xmmmye-
ckue csonctea. OcHoBHble cnocobbl nonyyeHns. Metannbl u cnnaebl B TEXHUKE.

7. OBwas xapakrepucTuka LenoyHblx metannos. OkcuAabl, NepoKkcuabl, rmapok-
CUAbl U COMNMK LWEenoYHbiX meTtannos. KanuiHole yaobpeHus.

8. ObLwas xapakTepucTvMka 3aneMeHTOB rnasHoON noarpynnel |l rpynnel nepnoam-
YECKOW CUCTEMbI XMMUYECKUX anemMeHToB. Kanbuun n ero coegmHeHuns. XKecTkocTb BO-
Abl 1 crnocobbl ee ycTpaHeHus.

9. ObLwasa xapakrepucTuka anemMeHToB rnasHon nogrpynnsl Il rpynnel nepunoam-
YECKON CUCTEMbl XMMUYECKUX ANEMEHTOB. ANIOMUHNIA. AMPOTEPHOCTL OKCUaa U rma-
pokcuaa anioMuHmus.

10. XKeneso, ero okcuabl N rMapoKcUabl, 3aBUCMMOCTb MX CBOWCTB OT CTEMEHU
oKUCneHusa xenesa. XMMMYECKME peakuuu, nexalume B OCHOBE MOMy4YeHWUs yyryHa u
ctanu. Ponb xenesa n ero cnnaBoB B TEXHUKE.

11.Bogopoga, ero B3aumogencrTeme ¢ meTtannamu, HemeTasnnamu, okcugamu, op-
raHnyeckumm coegmHeHnsamu. lNonyyexnme sogopoaa B nabopartopmm U NPOMBbILLNIEHHO-
ctu. NpumeHeHne.

12.Kucnopog, ero annotponHbeie mogudukaummn. Ceorncrtea o3oHa. Okeugbl 1 ne-
pokcuapl.

13.Boga, ctpoeHune Boabl. Pusnyeckne, xummyeckne ceorctea. lNepokeug Boao-
poaa. Kpuctannormaparhl.

14.06was xapaktepucTtuka ranoreHoB. [anoreHoBogoponbl. Manorenmabl. Kuc-
nopoacoepxatiue coeguHeHue xnopa.

15.06wWwas xapakTtepuctuka 3nemeHToB rnasHoin noarpynnel VI rpynnel nepuo-
ANYECKon cucTemsbl xummyeckux anemeHTos. Cepa. Ceposogopoga. Cynbcpuabl. Okcugbl
cepbl (IV) u (VI), nonyyeHue, ceoiictBa. CepHasi KMCnoTa, ee CBOWCTBA; CONMW CEPHOW
KncnoTbl. [1pon3BOACTBO CEPHOWN KMCMOTHI.

16.00was xapakTepucTvka 3neMeHTOB rnaBHOW nogrpynnel V rpynna nepuoau-
yeckon cuctembl. A3oT. Hutpuabl. Okenabl a3ota. A30THas U asoTUCTasa KUCHOTa U KX
conu. AMMuak, ero NPOMbILLNEHHbIN cuHTe3. Conn aMmmoHusi. A30THble yaobpeHus.

17.®occop, ero annotponHble moaundukauuun. Okena docdopa (V). Pocdop-
Has Kucnota un ee conu. doccopHbie yaobpeHus.

18.00wWas xapaktepucTvka anemMeHTOB rnaBHon noarpynnsl IV rpynnel nepuo-
ANYECKON CUCTEMbI XMMUYECKUX 3NEMEHTOB. Yrnepoa, ero annoTpornHble moauduka-
umn. Okenabl yrnepoga (I) n (1V). YronbHas kucnota n ee conu. Kapbuabl kanbuus n
antoMnHmS.

19.KpemHun. Okcup kpeMHusi. KpeMHueBas KUcCnoTa, ee CBOMCTBA U NOoJyYeHueE.
CunukaTbl. [lpyMeHEHUE CUNUKATOB B CTPOUTENLCTBE.

OpraHuuyeckas Xumus.

XapakTepucTuka Kaxaoro Knacca opraHM4eckux CoeuMHeHu BKoYaeT ocobeH-
HOCTU 3MIEKTPOHHOrO M MPOCTPAHCTBEHHOrO CTPOEHUS COEAMHEHUN OAaHHOro Kracca,
3aKOHOMEPHOCTU U3MEHEHUSA (DUIUYECKMX U XUMUYECKUX CBONCTB B FOMOMOrMYECKOM



PS4y, HOMeEHKNaTypa, BUAbI U30MEPUN, OCHOBHbIE TUMbl XUMUYECKUX peakumi n nx me-
XaHU3Mbl.

XapaKkTepucTnka KOHKPETHbIX COeAMHEHNI BKIOYaeT pu3nyeckne n xummyeckmne
CBoiicTBa, NabopaTopHble U NPOMbILLNEHHbIE CNOCOOLI NonyYeHns, obnacTu npumeHe-
HUs. [pyn ONMCaHUN XMMUYECKUX CBOWCTB COEAMHEHUA HEODXOAMMO Yy4uUTbiBaTb peak-
LUK C ydacTuemMm, Kak pagukana, Tak u yHKLMOHANbLHOW rpynnbl.

1. Teopust XMMUYECKOrO CTPOEHUSI opraHuyeckux coeanHexHnin A.M.bytneposa.
3aBMCUMMOCTb CBOWCTB BELLUECTB OT UX CTpoeHus. Buasl nsomepun. Npupoga xumunye-
CKMX CBSI3EN B MONEKynax OpraHM4eckux CoOeanHEeHN, pagukanbHblidA 1 MOHHbIA pa3pbiB
cBaA3u. lNMoHATMe o cBoboaHbIX pagnkanax.

2. MpepenbHble yrneesogopoabl (ankaHbl W LMKNoankaHbl), UX 3NEKTPOHHOE U
NPOCTPaHCTBEHHOE CTpoeHue (sp3-rmbpuamnsauns). HomeHknatypa, nsomepus. Xvmu-
Yyeckme CBOWCTBaA.

3. OTuneHoBble yrneBogopoabl (ankeHbl), NX 3NeKTPOHHOE U MPOCTPaHCTBEHHOE
CTpoeHue (sp?-rmbpuansaums, o- 1 m-cBAsun). HomeHknaTtypa, nsomepus. Xummyeckme
csovictBa. [lpaBuno MapkoBHukoBa. ConpsiXeHHble [WeHOBble YrneBoAopOoAbl, OCO-
BGEHHOCTM UX XMMUYECKNX CBOMCTB. MNpUPOAHBIA 1 CUHTETUYECKUIA KaydyK.

4. AueTuneHosble yrneBoaopoabl (ankuHbl), MX 3NEKTPOHHOE U MPOCTPAHCTBEH-
Hoe cTpoeHue (sp-rmbpunansaumnsa, o- n n-ceasn). HomeHknaTtypa. Xnmmnyeckne cBow-
ctBa. KucnotHble cBoicTtBa ankuHoB. Peakuna Kyyeposa.

5. ApomaTuyeckne yrnesogoponbl (apeHbl). beHsorn, anekTpoHHoe U NpocTpaH-
CTBEHHOE CTpoeHue (sp2-rmbpuausaums). Xumudeckne ceolictBa. Fomonorn 6exsona.
lMoHATME 0 B3aMMHOM BINSIHUM aTOMOB Ha NpuMepe Tonyona (peakumM apoMaTn4eckon
CUCTEMbI 1 YINEBOAOPOAHOro paankana).

6. MNpupoaHble WCTOYHUKW YrNeBOAOPOAOB: HedTb, NPUPOAHBLIA M MOMNYTHbLIN
HedTaHble rasbl, yronb. lNeperoHka HedTu. KpekuHr. [poaykTbl, nony4vaemble U3
HedTH, NX NPUMEHEHNE.

7. CnnpTbl. lepBuYHble, BTOPUYHbIE W TPeTUYHble cnupTbl. HoMeHknaTtypa,
CTPOEHME, XUMUYECKME CBOWCTBA OOHOATOMHbIX CMUPTOB. [1POMBILLNEHHbIA CUHTE3
aTaHorna. MHoroaToMHble CNUPThI, (3TUNEHINUKONb, MULEPUH), Ocobble CBONCTBA

8. ®eHon, ero CTpoeHue, B3aMMHOE BNUsiHUE aTOMOB B Mornekyne. Xummnyeckue
cBoWcTBa heHona, CpaBHEHME CO CBOMCTBaMM anudaTuyecknx CrnmpToB.

9. Anbaernabl. HomeHknaTtypa, cTpoeHue, pusnyeckue u XuMmyeckne CBOMCTBA.
OcobeHHocTn kapboHunbHoM rpynnbl. MypaBbUHbIA U YKCYCHbIN anbaeruabl, nonyye-
Hue, npuMeHeHune. NoHATNe o0 KeToHax.

10.Kap6oHoBble kucnotbl. HomeHknaTypa, ctpoeHue, musnyeckne n Xummnyeckme
cBoicTBa. B3anmHoe BnusHWe kapOOKCUNBbHOW rpynnbl U yrneBoAoOpPOAHOro paaukana.
MpepenbHble, HenpepenbHble 1 apoMaTUYeckne KUCnoThl. BaxHenwmne npeacrasutenu
KapOOHOBLIX KUCNOT: MypaBbUHasi (ee OCOBEHHOCTU), YKCycHas, cTeapuHoBas, nanb-
MUTUHOBAs, ONenHoBas akpunosas, 6eH3onHas).

11.CnoxHble acupbl. CTpoeHue, xummudeckne csoictea. Peakuusa atepuduka-
unn. XKupbl, ux ponb B Npupoae, Xxummnyeckasi nepepaboTka Xupos (rMaponus, ruapu-
poBaHue).

12.YrneBoabl. MoHOcaxapuabl: rnioko3a, pykrosa. Mix ctpoeHune, dousnyeckue un
XMMUYECKUE CBOMCTBA, ponb B npupoge. Linknnyeckne dopmel moHocaxapugos. Caxa-
po3a. [Nonucaxapugpl: kpaxman v Lennonosa. 3Ha4yeHune yrnesoaos B npupoae.

13.AMUHbI. Anudpatnyeckme n apomaTtmyeckue amuHel. BzanmHoe BnusHue ato-
MOB Ha Npumepe aHunuHa. NepBuYHbIE, BTOPUYHBIE U TPETUYHBbIE aMUHbI. AHUIUH.

14. AMuHokucnoTtel. CTpoeHne, XMMUYeckue CBOWCTBA, W3OMepus.  O-
aMUHOKMUCINOThI-CTPYKTYPHble eanHuubl 6enkos. Mentugsl. CTpoeHue n Guonoruyeckas
ponb 6enkos.



15.Peakuuu nonvmepusaumm n nonukoHaeHcaumm. Obwme noHATUS XUMUK Bbl-
CoKkoMonekynsipHblix coeguHeHmin (BMC): moHomep, nonumep, anemMeHTapHoe 3BEHO,
cTeneHb nonumepusaumm (nonukoHaeHcaumm). BaxHenwne npeacrasutenm BMC.



MnaHupyemble pe3ynbTaTbl OCBOEHMA y4eOHOro npeameTa

MpeameTHble pesynbTaTbl 0CBOEHMS Kypca «UHXeHepHbI NpakTUKyM (Bbimon-
HEeHWe NPOEKTOB U PELLEHNE UHXEHEPHBIX 3a4a4 B 00nacTn XMMUYECKnX 1 buotexHono-
MMA)» OTpaXarT: CHOPMUPOBAHHOCTb NPEeACTaBMEeHUA: 0 MaTepuaribHOM eOnHCTBe
MUpa, 3aKOHOMEPHOCTSIX M NO3HaBAEeMOCTU SBMEHWA NPUPOAbl, O MECTE U 3HaAYEHUU
XMMUWN B CUCTEME ECTECTBEHHbIX Hayk 1 eé ponu B obecnevyeHnn yCTon4nmBoro passu-
TS, B PeLLUEeHUN NpoBeM 3KOMOrMYecKoil, SHepreTM4eckon 1 nuLLEeBoin GeaonacHocTy,
B PasBUTUN MeAMUMHbI, CO34aHUM HOBbIX MaTtepuarnos, HOBbIX UCTOYHWKOB 3HEPrun, B
obecneyeHnn paunoHanbHOro NPUPOAOMNONb30BaHMA, B (DOPMUPOBAHUM MUPOBO33pE-
HUS U OOLLEN KyNbTypbl YENOBEKa, a TakkKe 3KONornyeckn o60CHOBaHHOIO OTHOLLEHUS K
CBOEMY 3[10pOBbIO 1 MPUPOLHON CcCpeae;

BNageHne CUCTEMON XMMUYECKMX 3HAHWA, KOTOpas BKIOYAET: OCHOBOMonarato-
LLie MOHATUSA — XUMUYECKUIA 3NTEMEHT, aToM, SAPO aToma, U30TOoMbl, ANEKTPOHHasA 0bo-
fnoyka atoma, S-, p-, d-aTOMHble OpOUTanu, OCHOBHOE W BO3DYXOEHHOE COCTOSAHUSA
aToma, rmbpuaunsauus aToMmHblx opbuTanen, NoH, Monekyna, BaneHTHOCTb, 3NEKTPOOoT-
puLaTENbHOCTb, CTEMNEHb OKWUCIIEHUSl, XMMUYECcKasi CBA3b (KOBarneHTHasA, WOHHasA, me-
Tannuyeckasi, BOAOPOAHAsA), KpUcTannumyeckas peluéTka, XMMu4Yeckas peakuus, pac-
TBOP, 3MEKTPONUTbI, HE3NEKTPONUTbI, SNEKTPoNuTUYecKas anccounaums, cteneHb auc-
coumaummn, BOOAOPOAHbIN NokasaTernb, OKUCINTENb, BOCCTAHOBUTENb, TENOBOW adpdekT
XUMUYECKOW peakumn, CKOPOCTb XMMUYECKON peakuun, XMMU4eckoe paBHOBECKE; TEOo-
Py 1 3aKOHbI (TEOPUS ANEKTPONUTUYECKOW Anccounaummn, nepuoanyecknin 3akoH .M.
MeHaeneeBa, 3aKkOH COXpPaHEHWUsI MacChl BELECTB, 3aKOH COXpaHEeHUsA 1 npeBpallieHuns
SHEPrUM NpU XMMUYECKNX peakUmsX, 3aKOH NMOCTOSHCTBA COCTaBa BELLEeCTB, 3aKOH Aeu-
CTBYIOLLMX Macc), 3aKOHOMEPHOCTU, CUMBONNYECKUI A3bIK XMMUWN, MUPOBO33pEHYECKNE
3HaHusA, nexawine B OCHOBE MOHUMAaHUS NMPUYUHHOCTN N CUCTEMHOCTN XUMWYECKMX SiB-
NEHWIA; COBPEMEHHbIE NPEACTAaBNEHUS O CTPOEHWW BeljecTBa Ha aTOMHOM, WOHHO-
MONEKYNSIPHOM U HAAMOSNEKYNAPHOM YPOBHSAX; NPEeACTaBNEHNA O MEXaHU3MaX XMMnye-
CKUX peakuuii, TEpMOANHAMMUYECKNX U KNHETUYECKNX 3aKOHOMEPHOCTAX UX NPOTEKaHUS,
O XMMUYECKOM paBHOBECUW, pacTBOpax M AMCNEPCHbIX cucTemax; dpakTonorumyeckue
CBE[leHNsi O CBOWCTBAaX, COCTaBe, NonyyYyeHun n 6e30nacHOM MCMoMb30BaHUM BaXKHEN-
LUMX HEOPraHWYeCKNX BEeLLEeCTB B ObITy U MPaKTUYECKOWh AesATENbHOCTM Yenoseka, 06-
LLMX HAy4YHbIX NPUHLUMNAX XMMUYECKOro NPON3BOACTBA;

CchOpPMUPOBAHHOCTL YMEHWIA. BbISIBIISITb XapakTepHble NPU3HAKN MOHATUIA, ycma-
Haenueamb X B3aUMOCBS3b, UCMO/b308amb COOTBETCTBYIOLLME MOHATUSA MpuU onuca-
HUWN HEOPraHWYECKUX BELLECTB 1 X NpeBpaLLeHuH;

CchOPMUPOBAHHOCTL YMEHMUS WUCMNONb30BaTb XUMUYECKYHO CUMBOSIMKY ANSA CO-
cTaBneHusi hopMyn BELUECTB U YPaBHEHUA XUMUYECKUX peakuui, cCUCTEMATUYECKYHO
HomeHknaTypy (IUPAC) n TpusuanbHble Ha3BaHUA OTAENbHbIX BELWECTB,

chOpPMUPOBAHHOCTL YMEHUSA ONpefenaTb BaneHTHOCTb U CTENEHb OKUCNEHWUSA
XUMUYECKUX 3NIEMEHTOB B COEAUHEHUSIX, BUL XMMMUYECKOW CBA3M (KOBareHTHas, WOH-
Has, mMeTannuyeckasl, BOAOpPOAHas), TUMN KPUCTaNIN4Yeckon PeLlETKn KOHKPETHOro Be-
LecTBa;

ChOPMUPOBAHHOCTb YMEHMUS OOBACHATL 3aBUCMMOCTL CBONCTB BELLECTB OT BMAA
XUMUYECKON CBA3M U TuUMa KPUCTaNNMYEeCKOW peLluéTku, OOMEHHbIA U  [OHOPHO-
aKUenTopHbI MexaHW3Mbl obpasoBaHWMs KOBaNiEHTHOW CBA3W; COPMUPOBAHHOCTb
YMEHUI. KnaccupuumpoBaTtb: HEOpraHM4yeckue Bellectsa Nno UxX cocTaBy, XMMUYECKUE
peakuuu no pasnu4yHbIM NpusHakam (YMCy U cocTaBy pearvpyloLux BeWecTs, TENo-
BOMY 3(DPEKTY peakuum, USMEHEHUIO CTEMEHEWN OKUCNEHUS 3NEeMEHTOB, obpaTUMOCTy,
y4YacTuio KaTanusaTtopa u apyrue); CamoCcToaTENbHO 8b/bupame OCHOBaHUA U KpUTepum
Ans knaccudukaumm nsydaembix BELLECTB U XUMUYECKUX peakLni;



CHOPMMPOBAHHOCTb YMEHUS packpbiBaTb CMbICN nepuoguyeckoro 3akoHa [.U.
MeHaeneesa 1 4EMOHCTPUPOBATL €0 CUCTEMATU3MPYIOLLYIO, OOBACHUTENBHYO U NPO-
FHOCTUYECKYIO DYHKLMK;

COPMUPOBAHHOCTb YMEHUI. XapakTepn3oBaTb ANEKTPOHHOE CTPOEHME aTOMOB
N MOHOB XMMUYECKUX 3NIEMEHTOB NepBoro—4eTBépToro nepunonos lepuoanyeckon cu-
ctembl [1.. MeHaeneesa, UCnonb3ys NOHATUA «3HEpPreTuYeckue ypoBHUY», «IHEPreTn-
Yeckue MoAypoOBHUY», «S-, p-, d-aTOMHble opbuTann», «OCHOBHOE W BO3OYXOEHHOE
3HepreTn4eckme CoCTOAHUA aTomay; O6bACHATbL 3aKOHOMEPHOCTU U3MEHEHUS CBONCTB
XUMUYECKUX BMNEMEHTOB U UX COEAMHEHW no nepuogam wu rpynnam [lepuogmnyeckon
cuctembl .. Mengeneesa, BaneHTHble BO3MOXHOCTM aTOMOB 3fIEMEHTOB Ha OCHOBE
CTPOEHMS UX 3NEKTPOHHbIX 060onoYexk;

chOpMMPOBAHHOCTb YMEHWIA: XapakTepnsoBaTb (OnncbiBaTh) obLumne xummyeckme
CBOWCTBA BELLECTB pasfu4HbIX KaccoB, nodmeepxdampe CyLEeCTBOBaHNE reHeTuYe-
CKOW CBSI3M MEXAy HeopraHM4ecKMMW BeLLeCTBaMu C MOMOLLbIO YypaBHEHUIA COOTBET-
CTBYIOLLUMX XMMUYECKNX peaKLuiA;

CHOPMUPOBAHHOCTb  YMEHWUS  pPacKpbiBaTb  CYLLHOCTb:  OKUCMWUTESNbHO-
BOCCTAHOBUTENbHbIX peakunini NoCpeACTBOM COCTaBIEHUSA 3NIEKTPOHHOro BanaHca aTux
peakuunii; peakuuin MOHHOro obmeHa NyTEM COCTaBMIEHMSA WX MOJIHbIX U COKPALLEHHbIX
NOHHbIX YPaBHEHWUI; peakunin ruaponusa; peakumin komnnekcoobpasosaHusa (Ha npume-
pe rmapoKCOKOMMSIEKCOB LMHKA N antoMUHUS);

CHOPMNPOBAHHOCTb YMEHMA OOBACHATbL 3aKOHOMEPHOCTW MPOTEKaHUA XnMUu4e-
CKMX peakuni C Y4ETOM MX SHEPreTUYECKNX XapaKTEePUCTUK, XapakTep U3MEHEHUS CKO-
POCTN XMMWUYECKON peakumu B 3aBUCUMOCTM OT pasfiMyHbiX (pakTopoB, a TaKKe Xapak-
Tep CMELUEeHMA XMMWUYECKOro paBHOBECUMS MO BNUAHWEM BHELLUHUX BO3AENCTBUNA
(npuHumn Jle Watenbe);

CHOPMNPOBAHHOCTbL YMEHUSA XapakTEpPM30BaTb XMMUYECKME peakumun, nexaiime
B OCHOBE MPOMBILLIIEHHOrO MOSlyYEeHUs CEPHON KUCNOTbl, ammuaka, obline HayyHble
NPUHLUMNBI XMMUYECKUX MPOU3BOACTB; LenecoobpasHOCTb NPUMMEHEHUS HeopraHude-
CKMUX BeLLEeCTB B MNPOMbILUNEHHOCTU U B ObITY C TOYKM 3PEHUS COOTHOLUEHUSA PUCK-
nonb3a;

CHOPMUPOBAHHOCTb BNaAEHUSA CUCTEMOWN 3HAHUI O MeToAax Hay4YHOro NO3HaHWS
ABNEHUA npupoabl — HabnoaeHe, u3MepeHue, MoLenMpoBaHue, 3KCNepuMeHT (pe-
anbHbIA N MbICNEHHbIN), NCNONb3yeMbIX B €CTECTBEHHbIX HayKax, YMEHUS NPUMEHATb
3TW 3HaHUA NPU IKCNEPUMEHTANbHOM UCCNEeL0BaHUN BELLECTB U ANA 0ObACHEHNA Xu-
MUYECKUX ABNEHUN, UMEKOLIMX MECTO B NpUpoAe, NPaKTUY4EeCKon AeATEeNnbHOCTU Yerno-
BEKa U B NOBCEAHEBHOW XWU3HW;

CHOPMUPOBAHHOCTb YMEHUS BLISIBMATb B3aUMOCBSI3b XMMUYECKUX 3HAHWUIA C NO-
HATUAMWU W NpeacTaBneHusaMU OpYrux ecTeCTBEHHO-Hay4vHbIX npegMeToB ana bonee
OCO3HaHHOrO MOHWMAaHWUA MaTepuanbHOro eauUHCTBa M1pPa;

ChOPMUPOBAHHOCTb YMEHWUSI MPOBOAUTL PaACYETbI: C UCMONb30BAHNEM MOHATUNA
«MaccoBasi JoNA BellecTBa B pacTBOPE» U «MONsipHAs KOHLEHTpaUusi»; Macchbl BeLle-
cTBa unm obbEMa rasa nNo U3BECTHOMY KONMYECTBY BELLECTBa, Macce unn oobLeémy oa-
HOro M3 y4yacTBYHOLUUX B peakuun BELeCTB; TENSoBOro addekra peakuuu; 3HavyeHus
BOZAIOPOAHOro rnokasaTens pacTBOPOB KACMOT U LLENoYein ¢ N3BECTHOW CTENeHblo Auc-
coumnauun; maccol (06bEma, KonuyecTsa BeELLEeCTBa) NpoaykTa peakuun, ecnm OaHO 13
NCXOAHbIX BELLECTB faHOo B BUAE pacTBopa C onpeaenéHHo MaccoBoOWn foNen pacTBo-
péHHOro BeLecTBa uUnu gaHo B n3bbiTke (MMEET NpUMECK); 4ONW BbIXoda NpoayKra pe-
aKkumu; OOGBEMHbBIX OTHOLLEHWIA Fa30B;

COPMUPOBAHHOCTb YMEHUW. CAMOCTOSITENbLHO MMaHMPOBaTb U MPOBOAUTHL XU-
MUYECKUI IKCNEPUMEHT (NPOBEAEHME peaKkunii MOHHOro obMeHa, NoATBEPXKAEHUE Ka-
YeCTBEHHOro cocTaBa HeopraHU4YecKMx BELLECTB, onpeaeneHne cpefbl pacTBOpoOB Be-
LLIECTB C NOMOLLbIO MHAUKATOPOB, U3YYEHUE BIIUSIHUS Pa3fMYHbIX PAKTOPOB Ha CKO-



POCTb XUMMYECKOW peakuuun, peLleHne akcnepumMeHTanbHbiX 3agad no rtemam «Metan-
nel» n «HemeTannbl») ¢ cobnoaeHmem npasun 6esonacHoro obpaleHus ¢ BeLecTsa-
MU 1 nabopartopHbiM obopyaoBaHueM, hOpMynMpoBaTb LEenb MCCnefoBaHus, rnpeod-
cmassiampe B pasnuYHoOn hopme pesynbTaTbl IKCNEepUuMeHTa, aHasu3uposamas N oue-
HWBaTb UX AOCTOBEPHOCTb;

chOpMMPOBAHHOCTb YMEHUI. cobniogaTtb npasuna Mofb30BaHUSA XUMUYECKOM
nocygon n nabopatopHbiM obopynosBaHueM, obpalleHus C BellecTBamu B COOTBET-
CTBUWN C MHCTPYKLMAMM NO BbINOSIHEHMIO NTab0opaTOPHbIX XMMUYECKNX OMbITOB, 3KOMOru-
Yyecku uenecoobpasHoro noseneHus B 6bITy U TpyAOBOM AEATENBHOCTM B LIENAX CoXpa-
HEHMA CBOEro 300pPOBbSA, OKPYXKAKOLLEN NPUPOAHOW cpeabl U OOCTUXEHUA €€ yCTOnYu-
BOro pa3BUTUA, OCO3Hasampe ONacHOCTb TOKCUYECKOro AENCTBUS Ha XWBble OPraHu3mbl
onpeaenéHHbIX HeopraHM4YecKnx BeLecTB, NoHnmas cMbicn nokasatens MNAK;

CHOPMUPOBAHHOCTb YMEHMWI: OCYLLECTBAATL LeneHanpasfeHHbIn NOUCK XUMU-
YecKor UHpopmaunn B pasnmyHbiX UCTOYHUKAX (Hay4yHasa v y4ebHo-Hay4YHas nutepary-
pa, cpeactBa mMaccoBoi nHdopmaunn, VIHTEpPHET M gpyrue), KpUTUYECKNn aHanuaunpo-
BaTb XMMUYECKYIO MHOpMaunto, nepepadbartbiBate €€ 1 NCNonNb3oBaTb B COOTBETCTBUN
C nocTaBneHHon y4ebHon 3agaden.



BUAUX BeXD9hUHeIdOOH "Z Ualleed

% % 9l Auatreed ou olJoly
‘edoLee .
-nreLey umaioLhondu g erod eroged ¥ v g €l
_otog effuonodal avHakoLced | BEHhodagod | nunyead anNdahMNINY
:nmhed.LoHonaf]
a.v_oEﬁwa 199 gaLosmad|z-|
XVDIOSHALILIELOVIGH MLISLTOW 1 ¢ ¢ v aneedgo0loH|\ "edLoamag anHaodL)
:nnnedLoHowsT
«ed
|®®E®U.I®_>_ _\_._u. g0LHonaue NMOMEGU.IO_\/_ _\_q g0LHBNBLUE XNHOBh .
XMIDOhNNNX BINSLOND BEND 109 VA c 74 -MINNX BINSLOND _umv_omT_\_.QO_\_Qm_(_ N HOA Ll
-shuifouds| |» uugel 1aitng -B€ umidahnfondal | "emoLe amHaodL)
:nunedLoHonwal7
MUAKUX I990HI0 dnNI9hNULDd0oD]| | Ualleed
19.09ed 19100¢ed 01099
199dA2ad aiqHauraLeaocedgo suUodl amioahuLiedy] | sraHaLrod1HoY 1Iawwediodu N
(e1aaoddun) aiIqHHOdLIBUE | -HOXM ewdOD WaL u gouareed aMHeaOHaWHUEH

OUOUh NOL g

Heuld UMANDO9hULENDL-OHOBh A

elLanwradu 010HQOKA 19NaL NoHKeN dMHI0820 BH XIGWMUITOgLO
‘a0oeh XMNd9hUNaTENE BELODhULION WOMHEERNA O auHegOdUHELIL 90X09hULEND |




9N

9¢ (4> 89 -wediodu ou go0o9eh 081L99hULION 93MOQ
Zl ) 0z Auatr’eed ou oJoLy
UMHBHUITE0D -odu M OJOHHOJLNBUE WLOOHHBQO20
XumioohuHeldo etfsd BuHahAL | 108l ‘eloged ) g 0z |Loenoinia UNHBHNT20D XudoahuHel | '€
-0l 199020U9 dlqHHaLMIawod] | | BeHhodagod] | -do eooewn osomkex exniomndariedey
nunedioHows(7
BUWUX BEXO9hUHEIdQ ¢ udlleed
ol ol P4 Auarreed ou oloLy
«

n _n_::mpw_n_wm _W__\__mv_m::ov_ 1361 ‘eloged 8 8 91 ¢e
. W BeHhodagod| | [AULUeLs|n
:nunedLoHowael]

-OLrouY 9 BUHIEN ‘esalrax

‘edopood ‘19dad anHadol 1981 ‘eroged 9 g 9L 1'C

‘gouLrelanaH 1aneedgo BeHhodagod| | [quULUreLenaH
‘nunedLoHowsl
19.09ed 19.09ed Bi69
190dAoad s1qHquraLegocedQO Buodl amdoohnLied]] | s19HaLrodLHOY g Ianwediodu N
(erqagaoddun) aiIqHHOodLIBLE | -HOXM endo Wal u gouaireed anHeaoOHaWUeH

:9UOUh WOL g







