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1. MACMNOPT PABOYEWN MPOrPAMMbI YYEBHOW ANCLMNIVHbI

oynis3 Xnmums
1.1. O6nacTb NPUMEHEHUS NPOrpamMmb|
Paboyasi nmporpamma Y4yeOHOW AUCUMNINHBI ABMSIETCA 4YacTbd OCHOBHOM MPOhECCUOHA/IbHOM
obpasoBatenbHOM nporpammbl B cootsetcTBun ¢ PrOC Cr1O no npogeccun 19.01.17 Mosap,
KoHAuTEp

19.00.00 MpoMbIWIEHHAsA 3KOMOTUA 1 BUOTEXHONOT NS

1.2. MecTto AVCLUNIVHBI B CTPYKTYpe OCHOBHOW NpPogeccnMoHasIbHOM
obpasoBaTefibHON NporpamMmbl: 06Lleobpa3oBaTe/ibHbIN LMK yyebHoro nnaHa OMOM CrO Ha
6a3e OCHOBHOIO 06LLero o6pasoBaHus ¢ Noy4YeHeM cpegHero obuero obpasoaHust TMIMKPC.

13. Uenm v 3agaum  gucumniuHbl - TpeboBaHMA K  pe3ynbTataM  OCBOEHMSA
ANCUMMINHBI:

* (hopMMpoOBaHME Y OOYYAIOLLMXCS YMEHUS OLEHMBATb 3HAYMMOCTb XMMUYECKOrO 3HaHMS A5
KaXK[Oro Ye/oBekKa;

* (hopmMmMpoBaHME Yy 00Yy4atoOLMXCA LENOCTHONO NPeACTaBNeHMs O MUpe W POan XMMUK B
CO3/aHNN COBPEMEHHOI eCTECTBEHHO-HAYUHOM KapTUHbI MUPA; YMEHNS 00BbACHATb 00BLEKTbI 1
MPOLEeCCbl  OKpYXKatoLlen  LeACTBUTENIbHOCTU:  NPUPOAHONR,  COLMaNbHOW,  KY/bTYPHOW,
TEXHWUYECKON cpefbl, — WUCMOMb3ys A1 3TON0 XMMUYECKME 3HAHWS;

* pasBuTMe y 0OYy4atoLMXCA YMEHUA pas3nmyaTb (PakTbl M OLEHKW, CPaBHMBATb OLEHOYHbIE
BbIBOAbl, BUAETb UX CBA3b C KPUTEPMSIMW OLEHOK W CBA3b KPUTEPWEB C OMpPeAeseHHON
CUCTEMOIA LieHHOCTel, (hopMynMpoBaThb 1 060CHOBbIBaTbL COOCTBEHHYHO MO3NLNIO;

* npuobpeTeHre O06yYalOLMMNUCS OMbiTa PasHOOOPA3HON  AeSTeNIbHOCTM, MO3HAHWS U
CaMOMNO3HaHWS; KNOYEBbIX HABbIKOB, MMEILLMX YHUBEPCAIbHOE 3HAYEHWE A1 Pas/IUHbIX
BMAOB 4eATeNbHOCTU (HaBbIKOB PELLUEHVS NPO6aeM, NPUHATUA PELLEHNIA, MOMCKa, aHan3a U
06paboTKM  MHMOpPMaLuUKM,  KOMMYHWKATMBHbLIX  HaBblKOB,  HaBblKOB  W3MEPEHWIA,
COTPYAHMYECTBa, 6€30MacHOr0 06paLLeHNs C BELLLECTBaMM B MOBCEAHEBHOM XKN3HN).
OcBOeHMe coaepXKaHNS YHeOHOM AMCUMNANHBLI «XUMUS», 06ecnevmBaeT JOCTUKEHME
CTyZleHTaMu CnejyroLmx pesyibTaToB:

* IMYHOCTHbIX:

— YyBCTBO FOPAOCTN W YBKEHUS K UCTOPUMN W JOCTUDKEHMSIM OTEYECTBEHHON XMMMWUYECKOIA
HaYKW; XMMUYECKN rPaMOTHOE MoBefeHre B NPOMECCUOHAIbHOM AeATeNbHOCTM U B ObITY Npu
06paLLEeHNM ¢ XMMNUYECKMI BeLL,ECTBaMU, MaTepuanaMmn 1 nNpoLeccamu;

— TOTOBHOCTb K NPOAO/DKEHMIO 06pa30oBaHNA 1 MOBbILIEHUA KBa/IMPUKALMN B 1N3BPaHHOIA
NPO(heCCMOHANIbHON  [eATENbHOCTM U OOBEKTMBHOE  OCO3HaHME POAN  XUMUYECKUX
KOMMETEHLMIA B 3TOM;

— YMeHMe WCMO0/b30BaTb [OCTVXKEHWNA COBPEMEHHON XMMWUYECKON HayKM U XMMUYECKUX
TEXHONOIMIA ANSi MOBbILEHNA COOGCTBEHHOIO WMHTENNEKTYa/lbHOIO Pa3BUTMS B BbIOPaHHOIA
npogeccroHanbHOW AeaTeNbHOCTY;

* MeTanpegMeTHbIX:

—  WCMOMb30BaHMe Pas3NYHbIX BUAOB MO3HABATENbHOW [AEATENbHOCTM U OCHOBHbIX
WHTENNEKTYa/IbHbIX onepauuii (MOCTaHOBKM 3afayn, hOpMy/IMpOBaHWsA TMMOTe3, aHann3a u
CMHTE3a, CpaBHEHWsi, 0606LLeHNs, CUCTeMaTM3aLUM, BbISBAEHWS MPUYNHHO-CNEACTBEHHBIX
CBSA3€i1, NMOMCKa aHanoroB, (HOPMyIMPOBaHMSA BbIBOAOB) A1 PELLEHWS MOCTaBEHHOW 3adaun,
NPYMEHEHNEe OCHOBHbIX METOAOB MO3HaHMA (Ha6MHO4EHMS, Hay4YHOrO 3KCNepuMeHTa) AN
M3YYeHMS Pa3/INYHbIX CTOPOH XMMUYECKMX 0OBEKTOB M MPOLECCOB, C KOTOPbIMY BO3HMKAET
HEe0O6X0AMMOCTb CTa/IKMBaTLCA B NPOECCMOHa/IbHOM Cepe;

— MCMOMb30BaHUE Pa3/INYHbIX WCTOYHWMKOB A1 MONYYEHMSt XMMWUYECKON WHGopMaumu,
YMEHWE OLEHUTb ee A0CTOBEPHOCTb A1 LOCTUXEHUSA XOPOLUNX Pe3ynbTaToB

* NMPeAMETHBIX:

— C(hOpMMPOBAHHOCTb NPeACTaB/NEHWN 0 MeCTe XMMUU B COBPEMEHHON Hay4YHOW KapTuHe
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MMpa; MNOHUMaHWe Poan XUMUM B (POPMUPOBAHUM  Kpyrosopa W  (PYHKLMOHabHOW
rPamoTHOCTM YesioBeKa AN peLleHns NpakTUYecKnx 3agay;
— BNafeHne OCHOBOMONaratoWnMmM XUMUYECKMU MOHATUAMMW, TEOPUSMU, 3aKOHaMK W
3aKOHOMEPHOCTAIMU; YBEPEHHOE M0JIb30BaHNE XMMNYECKOIN TEPMUHOOTNEN N CUMBOJIMKOIA;
— BfafieHNe OCHOBHbIMW MeTO4amy Hay4yHOro Mo3HaHWs, WCNO/b3YeMbIMA B XUMUMU:
HabnogeHeM, OMUCaHMEM, W3MEPeHUEM, 3KCMEePUMEHTOM; YMeHMe 0bpabaTtbiBaTh,
06BACHATL pe3ybTaTbl MPOBEAEHHBIX OMbITOB U feNaTb BbIBOAbI; FOTOBHOCTb M CNOCOGHOCTb
NPUMEHATb MEeTO/bl NO3HAHWS NPY PeLLeHNM NPaKTUYeCKMX 3a4ay;
— C(hOpMMUPOBAHHOCTb YMEHMS jaBaTb KOMIMYECTBEHHbIE OLEHKM U NPOM3BOAUTL PacyeTbl Mo
XUMUYECKNM (hopMy/iaM 1 YpaBHEHNAM,;
— B/ageHne npasmnamm TeXHNKM 6e30NacHOCTY NP UCMO/b30BaHUN XUMNYECKMX BELLECTB;
— C(hOpMUPOBAHHOCTL COBCTBEHHOM NO3ULMUM MO OTHOLUEHUIO K XUMUYECKOW MH(hopMaLmK,
nosy4aeMon 13 pasHbIX UCTOYHMKOB.B NPOMECCHOHaIbHO ciepe;
OcBOeHME cofepXXaHna y4ebHOM AUCUMNANHBI «XUMUS», 06ecnednBaeT AOCTUMXKEHNE CTyAeHTaMu
CNefyoLmMxX pe3y/bTaTos:

B pe3ynibTaTe 0CBOEHMA ANCLMNIVHBI 00YYatoLLMIACA SO/HKEH YMETb:
- MCMO0/b30BaTh LOCTUXKEHWUS COBPEMEHHON XMMUYECKOW HayKM U XUMUYECKUX TEXHONMOrMA Ans
MOBbILLEHNA COOGCTBEHHOrO WHTENNEKTYa/lbHOrO pPa3BUTUS B BbIOPAHHON NPOgEeCCMOHAIbHOW
[eATeNlbHOCTH;
- XMMWUYECKMN FPamMOTHOE BECTM cebs B MPOdecCroHaIbHON AeATENbHOCTM U B ObITY NPy 0bpaLLeHun
C XMMMUYECKMMMU BeLLLeCTBaMU, MaTepuanamu 1 npoLeccamu,;
- MCMNONb30BaThb Pas/IMyHble BUAbI NO3HABATEIbLHON AeATe/IbHOCTU Y OCHOBHbIX UHTENIEKTYa/IbHbIX
onepauuii (NOCTAHOBKM 3afayn, (POPMY/NIMPOBAHMA TUMOTE3, aHaiM3a WM CUHTe3a, CpaBHeHUs,
0600LLeHNsA, CUCTEMATM3ALMN, BbISBNEHUA MPUYUHHO-CNEACTBEHHbIX CBA3el, MOMCKa aHasoros,
(hopMynMpoBaHUS BbIBOLOB) A/ PELLEHNS NOCTaB/IEHHON 3a4a4u, NPUMEHeHNe OCHOBHbLIX METOL0B
no3HaHus (HabMAeHUs, HAYYHOro 3KCMEPUMEHTA) ANA U3YUeHUs Pa3/IMYHbIX CTOPOH XMMUYECKUX
OObEKTOB M MpPOLECCOB, C KOTOPbIMU  BO3HMKAET HEOOXOAUMOCTb  CTa/KMBaTbCA B
npoeccnoHanbLHOM cgepe;
MCNONb30BaTb Pas/IMYHble UCTOYHUKM AJ1F NONYYEHUS XUMUYECKON MH(OpMaLMK, yMeHne
OLeHUTb ee JOCTOBEPHOCTb A5 AOCTUXEHMS XOPOLUMX pe3y/ibTaToB B NPOMECCHOHaIbHOM cepe
06pabaTbiBaTh, 06BACHATL Pe3y/bTaTbl MPOBEAEHHbIX OMNbITOB U AeNaTb BbIBOAbI; FOTOBHOCTb
1 CNOCOBHOCTb NPUMEHSATL METO/b! MO3HAHWSA MPU PELLEHNN NPaKTUYeCKUX 3aay;
YBEPEHHO NO/b30BaTbCA XMMUYECKON TEPMUHOMOTMEN N CUMBOJIMKOM;
[laBaTb KOMMYECTBEHHbIE OLEHKN M MPOM3BOAUTL PacyeTbl N0 XUMUYECKUM (opmMynam u
YpaBHEHUSAM,;
MoNb30BaTbCA MpaBWIaMnU TEXHUKW 6e30MacHOCTVM MpU  UCMOMb30BaHUN  XMMUYECKUX
BELLIECTB;
u3naratb COOGCTBEHHYKD MO3NLMIO MO OTHOLIEHWIO K XMMWUYECKOW MH(opmaLmu,
Noly4aemoi 13 pasHbIX NCTOUYHMKOB.
B pe3ynbTare 0CBOEHUA ANCUUMNIIMHBI 00YYarOLMIACA JO/KEH 3HATb:
- MeCTO XMIMUW B COBPEMEHHOM Hay4YHOIN KapTUHe MUPa;
- ponb XMMWUK B (hOPMMPOBaHUM KPYro3opa u (YHKUMOHaNbHOM rpamMOTHOCTM YenoBeka Ans
peLLeHns NpaKTUYecKmnx 3asay;
OCHOBOMO/aratoLLme XMMNYEeCKre NOHATUSA, TEOPUN, 3aKOHbI U 3aKOHOMEPHOCTY;
OCHOBHble MEeTO/bIHAYYHOro MO3HaHWSA, UCMO/b3yeMble B XMMUWN: HabMOAeHNe, OnucaHue,
N3MepeHue, 3KCNePUMEHT;

1.4. PeKOoMeHyeMOe KOMMYECTBO 4acoB Ha OCBOEHME MPUMEPHONA
nporpamMmmbl y4ebHOM ANCUUMIINHLI:

MaKCVManbHOW y4e6HON Harpy3kun obyyatoLlerocs- 256 4acos, B TOM YUC/e:



ayauToOpHOM  y4yebHOM  paboTbl  obyuvatoulerocs  (06s3aTeNbHbIX  YUYEOHbIX  3aHATUIA)
171 vacos;
BHeayAMTOPHOI (CamoCToATe/IbHOM) Y4e6HON paboThl 06y4atroLlerocs -82 vac



2. CTPYKTYPA N COAEP>XXAHNE YUEBHOW ANCUNTNTNHDI
2.1. O6bem y4ebHOM ANCUUNINHBI N BUAbI y4ebHOM paboThbl

Bug yyebHow paboTbl O6bem yacos
MakcmasibHasa ydebHaa Harpyska (Bcero) 256
AyanTopHas yyebHas paboTa (06s3aTesibHbIe yUYebHble 3aHATUA) (Bcero) 171
B TOM YucCre:

nabopatopHbIe 3aHATUSA 13
NPakTUYecKne 3aHATuA 23
KOHTPO/IbHble paboThbl 5

KypcoBas paboTa (MpoeKT) -
BHeayanTopHaa (camocTosiTesnlbHas)) ydebHas paboTa ob6ydarollerocsi 82
(Bcero)

B TOM YuCre:
camocTosATeNlbHas paboTa Haf KypcoBoi paboTol (MPoeKTOM) -
MpomexxyTouHasa atTectaumsa B hoopme AMddepeHLMpoBaHHOro 3a4eTa 2



2.2. TemMaTu4ecKuii NnaH v cogepxkaHue y4e6Hol AMCUMNIMHbE  XMus

HavmeHoBaHMe Cofep)kaHue y4yebHOro matepuana, nabopaTtopHble pPaboTbl M MpakTUUecKue 3aHATMS, OO6beM YacoB  YPOBEHb

pasfenos 1 TeMm camocTosATeNIbHasa paboTa obyyaroLmxcs, Kypcosas paboTa (NpoeKT) 0CBOEHUA
1 2 3 4
BBefeHue 1 Hay4Hble MeTOAbI NO3HAHWS BELLECTB U XMMUYECKMX SBNEHWIA. MpeaMeT opraHUyYecKom XUMnW. 2 2
2 BwuTanusm u ero kpyLueHme. OCO6eHHOCTM CTPOEHNS OPraHNYeCKNX COEANHEHWIA. ¢ 2
Pazgen 1. OpraHuyeckas xmumms 78 j en
Tema 1.1. CopeprkaHue yyebHoro marepuana 8 . W w aaw w
Mpegmet 1 TpeameT opraHu4Yeckor Xuvmun. TOHATME 06 OpraHMYeCKOM BELLECTBE W OpraHMYyecKomn 2
OpraHnyeckou XUMUW. KpaTKuii 04epK UCTOPUN PasBUTUS OPraHUYecKOn XUMun. BUTannsm m ero KpyLueHue.
xumnun.  Teopusa OCOGEHHOCTM CTPOEHUS OpraHNYecKnx coeanHeHnin. KpyroBopoT yrinepoga B Npupoge.
CTPOEHUSA 2  Teopus CTPOEHWUS OpraHU4Yeckux coeamHeHuin A. M. byTtneposa. peanocbinkyM co3daHuUs 2
OpraHNYyecKmnx Teopun CcTpoeHuss. OCHOBHble MONOXeHUs Teopuu cTpoeHus A.M.ByTneposa. Xumuyeckoe
COeUHEHWNIA CTPOEHME 1 CBOWCTBA OpraHM4ecknX BeLlecTB. MNoHATVE 06 n3omepun. Cnocobbl 0TOBPaKEHNS

CTPOEHUs MOJieKy bl ((hopMynbl, Mogenu). 3HaueHune Teopun A. M. byTneposa Ania passutus
OPraHMyecKon XMMUM N XMMUYECKNX MPOrHO30B.
3 CTpoeHve aToma yrnepoga. 3NeKTpoHHOoe 06/1aKo 1 opbuTasb, S- U P-opouTann. dNeKTPOHHbIE U 2
3NIeKTPOHHO-rpatmyeckne  (Gopmy/ibl  atoma yrnepoja B OCHOBHOM U BO30Y)XKAEHHOM
COCTOAHMAX. KoBaneHTHas XMmmyeckas CBA3b U ee Kiaccugukaums no cnocoby rnepekpbiBaHNS
opbutaneit (CT- 1 nN-csisun). MoHATUE TMBPMAN3aLMA. PasnnyHble TUNbI rMbpuamsaumm n opma
aTOMHbIX OpbuTasieil, B3aMHOe OTTa/IKMBaHUE TMOPUAHLIX OpbUTanelt U UX PacrnosoxeHve B
MPOCTPaHCTBE B COOTBETCTBUM C MWHMMYMOM 3Hepruu. [eOMeTpus MOSIEKY/T BELLECTB,
06pa3oBaHHbIX aTOMamMK Yr/ieposa B pas/inyHbIX COCTOAHUAX TMOpUan3aLmn.
4 Knaccuukaums OpraHWYeckMx CcoefuHeHuM. Knaccuukaums opraHMYecKUX BeLLeCTB B 2
3aBMCMMOCTM OT CTPOeHMst YrnepofHon uenu. ToHATUE (YHKUMOHANbHOW rpynnbl. Knac-
CU(UKALLMA OPraHNYeCcKmX BELLECTB No TUMY (PYHKLUMOHAbHON rpynnbl.
5 OcCHOBbl HOMEHKNATypbl OpraHUYeckux BeLLecTB. TpuBMaibHble Ha3BaHUA. PaunoHanbHas 2
HOMeHKNaTypa Kak npefwectseHHUUa HomeHknatypol IUPAC. HomeHknatypa [UPAC:
NPUHLMNbI 06pa30BaHNA Ha3BaHWUIA, CTAPLLUMHCTBO (DYHKLMOHANbHBLIX FPymnm, nX 0603HaYeHVe B
npeukcax n cypukcax HazBaHWin OpraHNYeCKNX BELLECTB.
6 Twnbl XMMUYECKMX CBA3EM B OPraHUYeCKMX COEOUHEHMSX W CNocobbl WX  paspblBa. 2
Knaccumkaums KOBa/IEHTHbIX CBA3€ MO  3/1EKTPOOTPULIATENBHOCTM  CBA3aHHbLIX aTOMOB,
Crnocoby nepekpbiBaHUA OpbuTaneid, KpaTHOCTU, MexaHu3My o6pa3oBaHusA. CBA3b NpUpPoOAb



XUMUYECKOW CBA3M C TUMOM KPUCT/I/IMYECKOM PELUETKM BeLLecTBa M ero (m3nyecKummu
cBoMCTBaMW. Pa3pblB  XMMWYECKOM CBS3M KakK npouecc, o06paTHbli ee 06pa30BaHuIO.
FeMONUTUYECKNIA U TeTEePOSIMTUYECKUIA pa3pbiBbl CBSA3EM, MX COMOCTaB/ieHNe C OOMEHHLIM W
[OHOPHO-aKLENTOPHbIM  MeXaHu3mMaMn ux o6pasosaHus. [MoHATME CBOOOAHOrO pafukana,
HYK/1€0(DM/IbHOM N 3N1EKTPOMUIbHON YaCcTULbI.

7 Knaccuurkauma peakumii B opraHMYeckor XuMun. MoHATHE 0 TUMax U MexaHu3Max peakuuin B 2
opraHuyeckor xumun. CybcTpaT U peareHT. Knaccuukaums peakuuin no WM3MEHeHUO B
CTPYKTYype, cybcTpata (npucoeguHeHve, OTLLENSIeHVe, 3aMeLLeHne, W30Mepusaums) u Tuny
peareHTa (pagvKanbHble, HYKNeo(pU/bHbIE, 3NEKTPOUIbHBIE). Peakumn npucoeanHeHns (Awm
Ae), anumnHuposaHusa (E), 3amelleHuns (Sr, Sn, Se), nsomepusauymun. PasHOBULHOCTU peakuuin
KaXAoro Tvna: rvapupoBaHvie U AernfipuposaHune, rasioreHnpoBaHve W AerasioreHnpoBaHue,
rmgparaums v gerugpartauyus, ruapo- raloreHnupoBaHne W - [ervaporanoreHnpoBaHue,
nonvMepusaumMs ¥ MOANKOHAEHCauWs, neperpynnupoka. OCOGEHHOCTU  OKUC/IUTE/bHO-
BOCCTAHOBUTE/bHBIX peakLmMil B OpraHnyecKon Xmummnm

8 CoBpeMmeHHble NpeACTaB/IEHNS 0 XUMUYECKOM CTPOEHUMN OpraHNYeCcKnX BELLECTB. 2
OcCHOBHble HanpasneHWs pas3BuUTUA Teopuu cTpoeHus A. M. byTtneposa. V3omepus opra-
HUYEeCKNX BeLLeCTB U ee BuAbl. CTPYKTYpHas U30MepUsA: MeXKnaccosas, YriepoaHOro CKeneta,
MONMIOXKEHNUSA KpaTHOM CBA3M W (DYHKUMOHaNbHOW rpynnbl. [1pOoCTpaHCTBEHHAs W30Mepus:
reoMeTpuyeckasn 1 ontuyeckas. MNoHATME aCMMMETPUYECKOrO LieHTpa. bronornyeckoe 3HaueHue
ONTUYECKON m3omepun. B3aMMHOe BNMSHWE aTOMOB B MOJEKy/nax OpraHMYeCcKMX BELLECTB.
DNEeKTPOHHbIE 3(h(heKTbI aTOMOB M aTOMHbIX FPYNM B OpraHUYecKnx Monekynax. VIHayKUNOHHbI
3(eKT, MNONOXKUTENbHBIA N OTPULATENbHBIN, ero 0C06eHHOCTU. Me3oMepHbI ahheKT (3hheKkT
COMNPSHKEHNSA), €ro 0CO6EHHOCTM

IMpaKTnyecKue 3aHATUA 2
1.06Hapy»eHue yrneposa v BOLOPOLa, rasioreHoB B OPraHN4YecKOM COeAVHeHUN
2.M13roTtoBnieHne Mopener MONeKyn — MpeAcTaBUTENIEN pa3/IMYHbIX K1AacCOB OpraHW4eckmx
COEVHEHWIA.
Tema 1.2. CofepxaHue y4ebHoro matepuana 5
MNpesencHble 1 Tomonorunyeckuin psap  ankaHoB. [loHsTMe 06 yrnesogopogax. OCOGEHHOCTM  CTPOeHWUS
yrneBsofoposabl npeaenbHbIX YrneBofopooB. ANKaHbl Kak NpeAcTaBuTeNn npeaenbHbIX Yr1eBoL0pO0L0B.

ONEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MONEKY/bl MeTaHa W [pYyrux ankaHos. [o-
MONIOTMYECKUA PSS M M30Mepus napaduHoB. HopmanbHOe W pa3BeTB/IEHHOE CTPOeHMe
YrnepoAHou Lenu. HoMeHKNaTypa afkaHoB U a/lKW/bHbIX 3aMecTuTene. ®usnyeckre cBomcTea
aJIKaHOB. AJIKaHbl B NpupoAe.



Tema
OTUNEHOBbLIE
[IMEeHOBble
YIreBoAoposbl

2 XUMWUYECKMe CBOMCTBA a/lkaHOB. Peakummn SR-TMnNa: ranoreHnposaHme (pabotsl H. H. CemeHoBa),
HUTpoBaHWe no KoHoBaslOBY. MeXaHU3M peakuun X1opupoBaHUS  akaHOB.  Peakuun 2
LernapupoBaHns, TOPeHus, KaTa/IMTUYECKOrOo OKWUCNEeHUs  afikaHOB. KpeKUHr — a/kaHoB,
pasnNYHble BUAbI KPEKWHTA, MPUMEHEHWE B MPOMbILLIEHHOCTU. MPONN3 N KOHBEPCUS MeTaHa,
N30Mepu3aLms aJIKaHOoB.
3 TpvMeHeHre 1 crnocobbl NonyyYeHns ankaHos. O6/1acTy NPUMEHEHUS a/ikaHOB. MPOMbILLNEHHbIE
CNOCco6bl MOMYYEHUA asIkaHOB: MOJyYeHME U3 MPUPOLHbIX UCTOYHUKOB, KPEKUHr napafuHOB, 2
MoNMyyeHMe CUHTETUYECKOro OeH3WHa, rasuukaums yrng, ruapvpoeaHue  askaHoB.
JlabopaTopHble Crocobbl NONyyYeHWUs alkaHOB: CUHTe3 Blopua, Aekap- 6G0KcUIMpoBaHue,
rMaponn3 Kapbuaa aNtoMUHNA
4 LnknoankaHbl. TOMOMOrMYECKMin psig M HOMEHKNATypa LMKNOanKaHoB, MX o6Las dopmyna.

MoHATME O HampsKeHUM Uuukna. W3omepus LMKNOanKaHOB: MEXK/IAcCoBasi, YriepofHOro 2
CKesleTa, reomeTpuyeckas. MonyyeHme n hnanmyeckme CBOMCTBA LIMKN0aIKaHOB.
5  XUMUYecKue CBOICTBA LMKIOAIKaHOB. Creyugurka CBOCTB LMKI0aIKaHOB C Ma/biM pasMepoM 2

UMKNa. Peakumy NPUCoeANHEHNS U PafnKaibHOTO 3aMELLIEHMS,

JTabopatopHble paboThl

1.M3rotoBneHnMe Mogeneli MOMeKy/n alkaHOB W ranoreHaskaHoB,napaMHMpOBaHHON Gymarun, 2
UCNbITaHWe ee CBOWCTB: OTHOLLEHWS K BOZE U XXupam-

2. O6Hapy»XeHwe BOApl, CaXW, YINEKMCOro rasa B MPOAYKTaxX FrOPeHns CBeYM.

O3HaKoM/ieHMe CO CBOIMCTBaMK TBepAbIX MapaMHOB: MnaBfeHMeM, PacTBOPMMOCTHIO B BOfe U
OpraHMYecKnX pacTBOPUTENAX, XMMUYECKOM WHEPTHOCTbIO (OTCYTCTBMEM B3aMMOAENCTBUA C
OGpPOMHOIA BOLOM, pacTBOpPaMuM NepMaHraHara Kais, rmpokcuaa HaTpus U CEPHON KUCOTb!).

MpakKTn4yecKne paboTbl 1
1.MMonyyeHne MeTaHa U M3yYeHUe ero CBOMCTB: FOPeHNs, OTHOLLEHNS K GPOMHOI BOfe W pacTBopy
nepmaHraHara Kais.
1.3. CopgepxaHue y4ebHOro matepuana 4
n 1 [OMONOrMYecKnin psaf ankeHoB. D/IEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHME MOJEKY /b 2

3TWUMEHa N afikeHoB. TOMOMIOrNYecKuniA psg 1 obuias opmyna ankeHoB. 30Mepus 3TUNEHOBbIX
YrNeBOAOPOAOB:  MEXKNaccoBasi, YrnepofHOro  CKeneTa, MOMOXEHWA  KpaTHOM  CBA3W,
reometpuyeckas. OCOOEHHOCTM HOMEHKNaTypbl 3TWU/IEHOBbIX YINeBOAOPOAOB, Ha3BaHWS
BaXKHelLWMX pagukanos” dur3nyeckme CBOMCTBA a/lKeHOB. MpYMeHeHMe 1 Cnocobbl NOMyYeHNs
alKeHOB.  Icnofb30BaHMe BbICOKOM peakUMOHHOW CMOCOOGHOCTM afIKeHOB B XUMUYECKOW
NPOMbILLINEHHOCTU. MpUMeHeHWe aTueHa U nNponuneHa. MpPoMbILLIEHHbIE CMOCOObLI NONYYeHNs
aNlkeHoB. Peakuuy AervapvpoBaHMs U KPeKMHra asikeHoB. J1labopaTopHble Cnocobbl NOMyYeHNs
aJIKEHOB.
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2 XMMUYecKune CBONCTBA a/IKeHOB. JMEKTPOMUbHBIA XapaKTep peakumil, CKNOHHOCTb K peakuusam
NPUCOEANHEHNS, OKUCNEHUA, nonumepusauun. lpaBuno MapKOBHUKOBa U ero 3/1eKTPOHHOe
060CHOBaHWe. Peakuuu ranoreH1poBaHns, rMaporaioreHnpoBaHns, ruapatagmm, ruapupoBaHuns.
MexaHu3m Ag-peakuuid. MoHATME O peakumsx nonmmepusauun. FopeHue aikeHoB. Peakuuu
OKMCNEHUSA B MATKNX W XECTKMX YCnoBusaxX. Peakuus BarHepa n ee 3HaveHue 419 06HapyXeHus
HenpegenbHbIX YINeBOA0POAOB, NOMYYEHNS TNINKO/EN.

3 AsnkagueHbl, ToHATME W KnacCU(MKauus [AOUEeHOBbIX YrneBo4OPOAOB MO B3avMHOMY pac-
MOMIOXKEHUIO KpaTHbIX CBA3eil B Mosiekyne. OCOBEHHOCTN 3/1EKTPOHHOIO M MPOCTPaHCTBEHHOMO
CTPOEHUSA CONPSXKEHHBIX ANEeHOB. [OHATYE 0 N-31IEKTPOHHOM cucTeMe. HomeHKnaTypa AMeHOBbIX
yrnesofopofoB. OCO6eHHOCTU XMMUYECKUX CBOWCTB COMPSHKEHHbIX AWEHOB Kak CreAcTBue WX
3NIEKTPOHHOro CTpoeHus. Peakuun 1,4-npucoeguHeHus. Monvmepusaums aueHoB. Crioco6bl
noJslyveHnst ANEeHOBBIX YT1eBOA0POA0B: paboThl C.B.JlebefeBa, AernipvpoBaHmne askaHoB

4  OCHOBHble MOHATUA XWMWUM BbICOKOMOJEKYISAPHLIX COEAMHEHMIA (Ha MpyvMepe NPOAYKTOB
nofiMMepusaLny  ankeHoB, akagveHOB M WX TaloreHnpousBofHbIX). MoHoMep, nonumep,
peakuma nonumMepusaunn, CTeneHb NOAUMEPU3aL MK, CTPYKTYPHOE 3BEHO. Tunbl NOANMEPHBLIX
Lenen: NMHelHble, Pa3BETBMIEHHbIE, CLUMTble. OHATME O CTepeoperynsp- HblX Mommepax.
[Monumepbl TepMoONMacTUYHbIE U TepMOpPeaKTUBHble. [lpeAcTaBneHMe O nacTMaccax WU
anactomepax. [M0OMMATUNEH BbLICOKOrO WM HWU3KOFO [aBfEHWs, ero CBOWCTBA W MPUMEHEHNE.
Katanmsatopbl Lurnepa — Hartrta. [MonunponwneH, ero npuUMeEHeEHWe W  CBOWCTBA.
"anoreHcogepxalwime MoAMMeEpbl:  Te(IOH, NOAMBUHUAXNOPUL. Kayuyykn HaTypasibHbI ©
cuHTeTUYeckre. Cononnmepsbl (6yTaaMeHCTUPONbHBINA Kayuyk). BynkaHu3auma Kaydyka, pesvHa
1 360HUT.

MpakTnyeckne paboThbl

1 Mony4yeHune aTUNeHa gerngpatalmeid STUIOBOrO cnmpTa.

2. B3anmopencTeme aTuneHa ¢ 6poMHON BOJOWM, pacTBOPOM NepMaHraHaTa Kanus.

CpaBHeHMe nnaMeHW 3TWeHa C NjaMeHeM npefenbHbIX YrneBofopofoB (MeTaHa, MponaH-

OyTaHOBOI cMecK).

Tema 14. CopgepxxaHue y4ebHOro matepuana

AUETUNEHOBbIE
yrneBoLopoAbl

1 TOMONOrMYecKnin psf alkKMHOB. DMEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOEHWE aueTuneHa u
APYTUX  ankuHoB. [OMONOrMyeckmin psag v obwaa ¢opmyna ankMHoB. HomeHknatypa
aueTWNeHOBbLIX YreBOLAOPOAOB. M30Mepus MexkKnaccoBasi, YrnepofHOro CKeseta, MOM0XKeHWs
KpaTHO CcBA3N
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Tema 1.5.
ApomaTtnyeckune
yrneBofopoabl

Tema 1.6.

IMpupogHbIe
WUCTOYHUKN
yrneBoAopoLoB

2

3

XUMUYECKNE CBOWCTBA M MPUMEHEHMNE anKMHOB. OCOBEHHOCTU peakuuii NpPUCOeAUHEHNS MO
TPONHON  yrnepoA-yrnepoaHoin cessn.  Peakums Kydeposa. [paBuno  MapKOBHMKOBa
NMPUMEHNUTENbHO K aueTuneHaMm. [loABMKHOCTL aTtoMa Bogopofa (KUCNOTHble CBOWCTBA
ankMHOB). OKMCNeHMe ankuMHOB. Peakums  3enMHCKOro.  MpuMmeHeHWe  aueTUNEeHOBbIX
yrnesogopoaos. [NMNonnsmHmnaueTar.

MonyyeHne ankmMHOB. MonyyeHne aueTuieHa NMPOIN30OM MeTaHa U KapouaHbIM MeTOA0M

NabopaTopHasa paboTa
1./13roToBNEHME MOENEN MOMEKY T aNIKUHOB, UX M30MEPOB.

CofiepkaHue yuebHOro matepvana

1

3

4

FoMonorMyeckuii psg apeHoB. BeH30n KakK NpefcTaBuTeNb apeHoB. PasBuTue npefacTaBneHuin o
CTpoeHMM 6eH3ona. COBpPeMeHHble MPeACcTaBfeHnss 06 3MEKTPOHHOM W MPOCTPaHCTBEHHOM
CTpoeHun 6GeH3ona. O6pa3oBaHMe apoMaTUYEecKoW M-CUCTeMbl. [OMonornm 6eH3ona, WX
HOMeHKNaTypa, obwas opmyna. HomeHknatypa Ans Av3aMelleHHbIX MPOn3BOAHbIX GeH3o/a:
0pTO-, MeTa-, Napa-pacrnonoxeHvie 3amecTuTeneid. Pu3nyeckme CBOMNCTBA apEHOB.

XUMMYeCKMe  CBOWCTBa apeHoB. [puMepbl  peakuuidi  3MeKTPOMUIIBHOIO  3aMeLleHus:
ra/ioreHMpoBaHuns, ankuamposaHus (Katanmsatopbl ®pugens — Kpadrca), HUTPOBaHWS,
Cynb(hMpoBaHnsA. Peakunm rngpupoBaHus U NpucoeguHeHmns xnopa K 6eHzony. OcobeHHOCTH
XMMUYECKNX CBOWCTB romosioros 6eH3ona. B3aMmHoe BNnsHWE aTOMOB Ha MpUMepe roMo/1oroB
apeHoB. OpueHTaLms B peakuuax anekTpopunbHoro 3amewleHms. OpueHTaHThbl | 1 11 poga.
[MpuMeHeHWe 1 nony4yeHue apeHoB. [NpUpofHble UCTOYHUKM apoMaTUYECKUX YrNeBoLOPOLOB.
Apomatunsaums akaHoB U UMKNoasKaHoB. ANKUIMpoBaHue 6eH3ona.

PeLueHue 3324 Ha HAX0XAeHWe (hOPMY/T OpPraHMYeCKMX BELLEeCTB

CopeprkaHue yue6Horo maTepuana

1

HebTb. HaxoxaeHne B npupoge, coctaB M (M3nMyeckue CcBOWCTBA HedpTu. TOnAMBHO-
3HepreTMyecKoe 3HayeHve HedpTu. MNpombllLeHHas nepepaboTka HepTh. PekTugukaumsa Hedtu,
OCHOBHble  (hpakuun ee pasfeneHns, WX UCMONb30BaHWEe. BTopuyHas nepepaboTka
He(hTenpoLyKTOB. PekTUuKauma masyta npuv yMeHbLUeHHOM AasneHun. KpekuHr Hedre-
MPOAYKTOB. PasnnyHble BUAblI KpekuHra, pabotbl B. I LUyxoBa. V3omepusaums ankaHOB.
AJNKUNNPOBaHWE HenpeaenbHbIX YrIeBOAOPOL0B. PudopMuHr  HedpTenpofLyKToB. KauecTso
aBTOMO6WIbHOrO TONAMBa. OKTaHOBOE YKCIO.

MpupoaHbIA M NONYTHBIN HehTAHOW rasbl. CpaBHeHMe cocTaBa NPUPOAHOro M NMOMYTHOrO rasos,
NX NPaKTUYECKOe MCMOob30BaHNE.

KameHHbIA yronb. OCHOBHble HamnpaeneHUs MCMoNb30BaHWSA KaMeHHOro yrns. KokcoaHue
KaMeHHOro Yrns, BaXKHeWLUMe NPOAYKTbl 3TOro MpoLecca: KOKC, KaMeHHOYrosibHas CMosa,
HagcMmonbHad Bofa. CoefVHeHWs, BblfensieMble M3 KaMeHHOYro/lbHOW CMonbl. [MpoayKTbl,

12



Tema 1.7.
"MApoKcuIbHbIE
coeanHeHUns

nosy4aemble 13 HaCMO/IbHOWN BOfbl.
JKO/IOrnMYecKmne acnekTbl 4OObIUYK, NepepaboTKM 1 UCMO/b30BaHNA FOPHOYMX NCKOMAEMbIX.

JlabopaTtopHas paboTa

1 OnpepeneHne HaNMUNA HenpeaebHbIX YreBOL0POA0B B OEH3NHE U KEPOCUHE.

PacTBOpPMMOCTb pas3MyHbIX HeTeNPOAYKTOB (6eH3MHa, KePOCUHa, A13eNbHOro TOMNNBa, Base/vHa,
napagmHa) apyr B gpyre

KoHTposibHast paboTa rno Teme: YTneBoL0OpPOAbl Y NX NPUPOAHbIE COeAUHEHUSA

CopfeprkaHve y4ebHOro marepuana

1 CrpoeHve n Knaccugmkauma cnvmptos. Knaccugukaums CnvpToB Mo TUMy YrieBOAOPOLHOMO

pagvkana, Yicny rmapoKCuIbHbIX TPy 1 TUMNY aTtoma Yriepoga, CBA3aHHOIO C MMAPOKCUIIbHOM
rpynmnoin. 3neKTPOHHOe W MNPOCTPAHCTBEHHOE CTPOEHWE TUAPOKCUILHOM rpynnbl. BravsHue
CTPOEHUS CMMPTOB Ha WX (PU3NYeCKMe CBOWCTBA. MeXMonekynspHasd BOAOPOLHas CBA3b.
FomMonoruyeckuin  psg  npeaenbHbIX O4HOATOMHBLIX CNUPTOB. M3oMepust M HOMEHKNaTypa
a/IKaHo/10B, X 06Las hopmyna.

XVMUYecKue CBOMCTBA a/IkaHOMOB. PeakLMOHHas Crnoco6HOCTb NpeaenbHbIX OLHOATOMHBIX
cnupToB. CpaBHEHWE KWC/IOTHO-OCHOBHbIX CBOWCTB  OPraHWYeCKMX W HeopraHU4YecKmx
COefIMHEHUIA, cofepxalumx OH-rpynny: KMcnoT, OCHOBaHWA, aM()OTEPHbIX COeAUHEHWIA (BOABI,
cnmpToB). Peakuuu, NOATBEPXAAtOLMe KWUCNOTHble CBOWCTBa CMMPTOB. Peakuuy 3ameLleHuns
rMAPOKCUNBHON Trpynnbl. MeXMonekynspHas gerugparaums CnvpTtos, YC0BUS 06pa3oBaHus
NpPocTbiX 3upoB. CNOXHble 3(MMPbl HEOPraHUYeCKUX W OpraHNYecknUX KUCMOT, peakuuu
aTepudukaummn. OKUCNEHVE U OKUCIUTENIbHOE AernapupoBaHmne CrvpToB.

Cnocobbl nonyyeHus cnupToB. MMAPONU3 rasioreHankaHoB. [Mapataums asikeHoB, YC/0BUA ee
nposefeHns. BoccTaHoBNeHME KapOOHWIbHBIX COEAVHEHWI.

OTpenbHble MpefcTaBUTeNN  aikaHoMoB. MeTaHon, ero  MPOMbIWIEHHOE MONyYeHne W
NPUMeHeHVe B MNPOMbIWNEHHOCTU. bBuonornyeckoe pfeinctene metaHona. Cneyudguyeckme
CMoco6bl NOMy4YeHUs 3TUNOBOro cnmpTa. PU3MONOrMYECKOe AeNCTBME ITaHONA.

MHoroatoMHble cnvpTbl. V3oMepus v HOMeHKnaTypa npeactaButeneid ABYX- U TPexaTOMHbIX
cnmMpToB. OCOGEHHOCTU XMMUYECKUX CBOMCTB MHOMOATOMHbIX CMUPTOB, WX KayeCTBEHHOE
06Hapy>keHve. OTAeNbHble NPeLCTaBUTENN: STUNEHTIMKOSb, TIMLEPUH, CNOCOObI X NOMYYeHus,
NpaKTUYecKoe NpUMeHeHVe.

®eHoN. DNEeKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOeHWe (eHona. B3aumHoe BAWsHWE apo-
MaTUYeCcKoro Kosbla v rmapoKCUIbHOR rpynmbl.

XvMUYeckne CBOMCTBa (heHONa Kak (DYHKLUMA ero XMMWYEecKoro CTpoeHus. bpomupoBsa- Hue
(beHona (KayecTBeHHas peakumsi), HUTPoBaHWe (NUKPWMHOBAs KWUCNOTa, €€ CBOMCTBa W
npumMeHeHne). Obpas3oBaHVe OKpALLEHHbIX KOMMIEKCoB ¢ MOHOM Fe3t. lMpumeHeHwe eHona.
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Tema

1.8.Anbfernabl u

KETOHbI

Tema
Kap6oHoBbI
KMCNOTbI
COeHeHNs

€
"

1.9.

nXx

Mony4yeHne deHosa B NPOMBbILLISIEHHOCTW.
[NpaKTnyecKue 3aHATUA
1./3yueHmne pacTBOPUMOCTM CNUPTOB B Bofe. OKUCNIEHNE CIMPTOB Pas/IMiHOro CTPOEHMS XPOMOBOM
CMeCbtO
2. MonyyeHune gnatunosoro agupa. MonyyeHve ruuepaTa meau.
CopeprkaHue yyebHoro marepuana

1 Tomonoruvyeckve psabl anbAerngoB M KeTOHOB. [MOHATME O KapOOHWbHBIX COEAMHEHUSX.
DNEeKTPOHHOE CTPOeHWEe Kapb6OHWILHOM rpynnbl. 30Mepust U HOMeHKnatypa anbervaos u
KeTOHOB. ®U3NYeCKMe CBONCTBA KAPOOHWU/IbHBIX COEAUHEHNIA.

2 XMMUYecKue CBOWCTBA a/ibAernjoB U KETOHOB. PeaKUMOHHas CMOCOOGHOCTb KapOOHWIbHbIX
COeMHEHWNA. PeakuMn OKWCNEHUA abAerngoB, KavyeCTBEHHble peakuMn Ha anbAervgHyto
rpynny. Peakummn NoAnKoHAeHcaumm: obpasosaHune heHonopopmMasbaerugHbIX CMon.

3 [puvMeHeHWe 1 nonyyeHne KapboHW/bHbIX COeAMHEHUIA. TIpUMeHeHVe anbiervaoB Y KETOHOB B
ObITY 1 NPOMbILLNEHHOCTN. ANbAernabl U KeTOHbl B npupoge (3thupHble mMacna, (hepoMOHbI).
MonyyeHne KapOOHWNbHBIX COEAVMHEHWIA OKWC/EHWEM CMWPTOB, ruApartauuein  asKuMHOB,
OKWCNEHNEeM  yrneBogopofoB.  OThefbHble  MpeAcTaBuTeny  anbfernjoB U KETOHOB,
crneyuguyeckme cnocobbl X MONYYEHUS U CBOMCTBA.

MpakTnyeckune paboThbl

1M3yyeHne BOCCTaHOBUTE/NbHLIX CBOMCTB afibAervaoB: peakuus «CepebpsHOro 3epkaiax,

BOCCTaHOB/eHMe rugpokcmaa meau (11).
2.B3anumopeicTeme popmManbaernia c rugpocyibhnuTom HaTpus

KoHTposnbHas paboTa rno teme: MMapoKCU/IbHbIE COEANHEHNS U aNlbAernibl N KETOHbI

CofepxxaHue y4yebHOro matepumana

1 omonornyecknin pag  npefenbHbIX  OAHOOCHOBHBLIX KapOOHOBLIX KUCAOT. [MOHATME O

KapOOHOBbIX KMCNOTax M UX Knaccugukauus. ONeKTPOHHOe M MPOCTPaHCTBEHHOE CTPOeHMe
KapOOKCUNBbHON rpynnbl. [TOMOMOrMYecknii psag npegesibHbIX  OfHOOCHOBHbIX Kap6OHOBbIX
KMCNOT, UX HOMEHK/aTypa 1 n3omepusa. MexxMonekynsipHble BOAOPOAHbIE CBA3N KapOOKCUbHBIX
rpynn, X BANSHWE Ha PU3nNYECKMe CBOMCTBA KAPOOHOBLIX KMUC/OT.
XVMUNYecKme CBOMCTBA KapOOHOBbLIX KUCMOT. Peakumm, UAnCTpUpYyoLme KMCNOTHbIE CBOMCTBA
M UX CPaBHEHME CO CBOWCTBaMM HEOPraHuWyeckux Kucnot. O6paszoBaHMe (YHKLMOHabHbIX
NMPOM3BOAHbIX KapOOHOBBIX KMUCMOT. Peakummn aTepumkaumn. AHrMApuabI KapboHOBbLIX KUC/OT,
NX MOJTyYEeHWE U NPUMEHEHME.

2 Cnocobbl nonyyeHns KapboHOBbIX KUCIOT. OTAeNbHble NPeAcTaBUTeNn U 1X 3HadYeHne. ObLime
CMOCOObl MONYYEHWUSA: OKUC/IEHWE aJIkaHOB, aJIKeHOB, MEPBUYHbLIX CMNUPTOB, a/bAerunios.
BaxHelwwmne npeactaButen KapboHOBbIX KUCIOT, UX OMONOrMyeckas posib, Ccreumupuyeckme
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Tema
Yrnesofabl
coeaviHeHUA

CNocob6bl MONMYYeHWs, CBOWCTBA M MPUMEHEHME MYpPaBbUHON, YKCYCHOM, NabMUTUHOBON W
CTeapuHOBOW; aKpWIOBOW W  METaKpW/IOBOW; OIEMHOBOW, JIMHONEBOM W JIMHO/IEHOBOW;
LL|aBENEBO; GEH30MHOI KMUCNOT.

3 CnoxHble 3gupbl. CTpOeHMe M HOMEHK/IATypa CNOXHbIX 3(DMPOB, MEXKnaccoBas M30MepUs C
Kap6oHOBbIMX KMcnoTaMu. Crocobbl NOMyYeHUs CMOXHBLIX 3¢unpoB. O6paTMMOCTb peakuuu
aTepumKaumm U (hakTopbl, BMAIOWME Ha CMelleHue paBHoBecus. O6pa3oBaHue CIOXHbIX
nonnatmpos. MonuatuneHTepeTanar. JlaBcaH Kak MpefcTaBuUTeNb CUHTETUYECKUX BOJIOKOH.
XMMUYecKue CBOMCTBA U NPUMEHEHNE CIOXKHBIX 3(IMPOB.

XKnpbl. XKnpbl Kak CnoXHble 3upbl rnuepyHa. KapboHoBble KUCNOTbI, BXOAALLME B COCTaB
XXMPOB. 3aBMCMMOCTb KOHCUCTEHLMM XXMPOB OT WX COCTaBa. XMMMWYECKMe CBOWCTBA >KMPOB:
rMaposn3, OMblNEHNE, TMAPUPOBaHME. Bruonornyeckas ponb XMpPoB, UX UCNOMb30BaHKE B ObITY U
MPOMBbILL/IEHHOCTMW.

Conn Kap6oHOBbLIX K1CnoT. Mbifa. Crnocobbl NOMyYeHUs COseid: B3aUMOLENCTBME KapOOHOBbLIX
KMCNOT C MeTa/laMi, OCHOBHbIMW OKCWUAAMMW, OCHOBAHWAMW, COMISIMW; LLEMNOYHON TMAponn3
C/IOXHbIX 3(hMPOB. XUMUYECKMEe CBOWCTBA COME KapOOHOBBLIX KWCMOT: TMAPOU3, peakuun
MOHHOTO 06bMeHa. Mbina, CyLWHOCTb MOKLEro AericTBms. OTHOLLEHWE Mbl1a K YXECTKON BOJE.
CuHTeTnYeckre motowme cpeactsa— CMC (geTepreHTbl), X NPevMyLLEeCTBa U HEAOCTaTKM

MpaKTnyeckune 3aHATUA

1. PacTBOPUMOCTb pa3/fiMyHbIX KapboHOBbIX KMCNOT B BOfe. B3anMofeincTBue YKCYCHOW KUCNOTbI C

meTannamu. INonyyeHne n30ammnnoBoro aprpa yKCyCHOM KNCOTbI.

2. CpaBHeHMe CTeneHN HEeHaCbILEHHOCTU TBEPAOro W >XMAKOro >XMpoB. OMblieHMe >Xupa.

MMonyyeHMe Mblna W W3Y4YeHWe ero CBOWCTB: MNeHO0Opa30BaHWs, peakuuii MOHHOrM0 0OMeHa,

rMaponn3a, BblgeNieHNs CBOOOAHbIX XXMPHbIX KAC/OT.

KoHTponbHas paboTa no Teme: «Kap6oHOBbIe KUCNOTbI 1 NX NPOU3BOAHbIE»

1.10. CopeprkaHue yyebHOro marepunana

n mx 1 MMoHATMe 06 yrnesogax. Knaccugmkayms yrnesogos. MoHO-, An- ¥ nonucaxapwibl,
NpeLCcTaBUTENN KaXKAOW rpynnbl YrneBogos. buonormyeckas posb YrneBogoB, MX 3HaYeHue B
YKU3HW YenoBeKa 1 00LLEeCTBa.
MoHocaxapugbl. CTpoeHVe 1 ONTUYecKas U30Mepus MoHocaxapuaoB. VX knaccudukaums no
4nCny atoMoB yrnepoga u npupoge kapboHunbHon rpynnel. @opmynbl Puilepa n Xeyopca ans
N306paXeHNs MOsieKyn MoOHocaxapuaoB. OTHeceHMe MoHOcaxapugoB K D- u  L-pagy.
BaxkHelLwMe npeAcTaBUTEIN MOHO3.

2 [ NnoKo3a, CTPOEHME ee MOMEKY bl U (hM3NYECKME CBOWCTBA. TayTomMepusi. XMMNYECKME CBOMCTBA
MHOKO3bl: PeakuMn Mo anbAerngHoi rpynne («cepebpsHOro 3epkana», OKWCMEHME a30THOM

[

15

="



Tema
1.11.AMWHBI,
aMMWHOKNCNOTHI,
6enKun

KWUCMOTON, rnapupoBaHune). Peakumy NHOKO3bl KaK MHOMOATOMHOIO CnupTa: B3auMOLencTsue
rNOKO3bl € rugpokengom Meam (1) npy KOMHaTHOM TemnepaTtype M HarpeBaHuW. PasnnyHble
TUUbI BPOXKEHUa (CNUPTOBOE, MOMOYHOKMUCIOE). TNtOKO3a B npupoge. buonornuyeckas ponb v
NPUMEHEHNE TNHOKO3bl. PPYKTO3a Kak M30oMep roKo3bl. CpaBHEHME CTPOEHWUA MOJEKY/bI U
XUMWUYECKNX CBOWCTB I/II0KO3bl M PPYKTO3bl. PPYKTO3a B NPUPOLE 1 ee BUOIOryecKkas posb.
MeHTO3bI. PN603a 1 fe30Kcnprnbo3a Kak NpeacTaBuTeny anbaoneHTos. CTpoeHne MOEKy .

3 [Oucaxapvgbl. CTpoeHune aucaxapugoB. Crnocob couneHeHWs UMKNOB. BoccTaHasnvBarowwve w
HEBOCCTaHaB/IMBaKOLLMe CBOMCTBA AMCaxapuioB Kak CrefCcTBMe couneHeHuns umkna. CTpoeHue un
XMMWYeCKMe CBOMCTBA caxapo3bl. TeXHONOrMYecKne OCHOBbI MPOM3BOACTBA caxapo3bl. JlakTo3a v
MaJ1bT03a KaK M30Mepbl caxaposbl.

4 TMonucaxapugbl. ObLlee cTpoeHve nonucaxapugos. CTpoeHVe MOJEKY bl Kpaxmasa, amuiosa u
amMuIonNeKkTuH. Pusnyeckme CBOMCTBA KpaxMasa, ero HaxoxzaeHue B Npupoge 1 buonormnyeckas
ponb. [nukoreH. Xumuuyeckne CBOWCTBa Kpaxmasia. CTpOeHWe 3/1eMEHTapHOro  3BeHa
Lennonossbl. BangHne cTpoeHMs NOMMMEPHON Lenu Ha PU3MYECKMe U XUMUYECKUE CBOWCTBA
uennonosbl. maponus uUensonosbl, 06pa3oBaHNe COXKHLIX 3(PUMPOB C HEOPraHWYecKUMu W
OpraHnyeckMmy Kucnotamu. [oHATME 06 WCKYCCTBEHHbIX BOJIOKHAX: aueTaTHOM  LUeske,
BMCKO3e. HaxoxieHve B npupoge v 6uonornyeckas ponb Lenntonossl. CpaBHeHMe CBOWCTB
Kpaxmana 1 Lennkosnosbl.

INpaKTnyeckue 3aHATUA

1.Peakums «cepebpsHOro 3epkanax» rntoKo3sbl. BaavmogeicTeme rnokosbl ¢ rugpokengom megun (1)

npy pas/IMYHbIX Temneparypax.JencTsne aMMmayHoro pacteopa oKcuaa cepebpa Ha caxaposy.

2.06Hapy>eHwue NakTo3bl B MOSIOKE. [eiCTBMe Mofa Ha Kpaxmvas

CofepxaHue yyebHoro matepuana

1 Knaccudmkaumss n m3omepusi amvHoB. [ToHATME 06 amuHax. [lepBUYHbIE, BTOPUYHbIE U
TpeThyHble amuHbl. Knaccugukaums amMMHOB MO TWUMy YrieBOLOPOLHOrO pafukana v 4ucny
amvHorpynn B Mosiekyne. [oMonorvyeckve psagbl  MPefenbHbIX — anugaTUYeckux Wu
apoMaTUYeCKNX aM1HOB, N30Mepusa U HOMEHKNATypa.

XVMUYecKne CBOICTBA amMMHOB. AMUHBbI KaK OpraHW4eckve OCHOBaHWs, WX CpaBHeHME C
aMMMakoM W ApYrumMy HeopraHWYecKMMM OCHOBaHUAMM. CpaBHEHUE XUMWUYECKUX CBOWNCTB
amMdaTnYecKnx U apoMaTuyeckmMx amuvHoB. O6pa3oBaHMe aMuoB. AHW/IMHOBbIE KPacuTesNw.
[MOHATME O CMHTETUYECKMX BONOKHAX. [Monnamunabl v nonMamuaHble CUHTETMYECKUE BOJIOKHA.
MprMeHeHWe 1 nonyyeHne ammnHoB. MonyyeHre aMuHoB. PaboTbl H.H.3nHuMHa.

2 AMUHOKMCNOTbI. TMoHATME 06 aMMHOKMCNOTax, MX Kiaccuukauma u cTpoeHve. OnTuyeckas
130Mepuns a-aMUHOKUCOT. HoMeHKaTypa aMUHOKUC/OT. IBOCTBEHHOCTb KMC/NOTHO-OCHOBHbIX
CBOWCTB aMWHOKMC/IOT U ee NPpUYMHbl. BrnonspHble 1oHbl Peakuuy KoHZeHcaumu. MenTtugHas
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Tema.1.12.A30TCO
fepxkaLine
reTepoumKnmMyecK
ne coegnHeHNA

Tema 1.13.
Buonorunyecku
aKTUBHbIE
coeAuHeHNnsA

3

cBA3b. benkn. Bbenku Kak npupofHble nonvMepbl. lMepBuyHass, BTOPUYHasA, TpPeTUYHas W
YeTBEPTMYHASA CTPYKTYpbl 6enkoB. PubpunnspHole U rnobynspHble 6Genkn. XumMuyeckue
CBOMCTBa OENIKOB: roOpeHue, [feHaTypauus, Tuaponn3, KavecTBeHHble (LBETHbIE) peakuuu.
Buonornyeckne ¢yHKuMM 6GenKoB, MX 3HaveHWe. Benkn Kak KOMMOHeHT nuwm. lpobnema
GeNKOBOr0 rof0faHns U MyTK ee peLleHns

. CUHTETMYECKMe BOJIOKHA: KamnpoH, aHaHT. Knaccugukaums BonoKoH. MonyyveHre aMMHOKUCIOT,
NX NPUMEHeHNEe 1 Bruonormyeckas yHKLmMA

INpaKTnyecKune 3aHATUA

1.0O6pa3oBaHue coseil aHUIMHa. bpoMmpoBaHye aHUIHa.
2.06pa3oBaHue coneit rvupnHa. rNonyyeHne MeLHOM CONM rMLMHA.
3. OeHatypauns 6enka. LiBeTHble peakummn 6ekos

CopfepxaHuvie y4ebHOro martepunana

1

2
3

4

5

HyKnenHoBble KNCNOTbl. HYKNeMHOBbIE KUCOTbI KaK NPUPOAHbIE MonvMMepbl. HykneoTuabl, mx
CTpOeHwue, NpUMepbI.

ATO n AL®, nx B3aMMonpeBpaLLeHne 1 posb 3TOro NnpoLecca B Npupoae

MoHsatne AHK n PHK. Ctpoenne OHK, ee nepBuyHas n BTOpUYHasa CTpyKTypa. Pabotbl .
Kpukaun . YotcoHa. KoMnnemeHTapHOCTb a30TUCTbIX OCHOBaHWI. Pennmkauuna AHK.
OcobeHHocTn cTpoeHus PHK. Tunbl PHK 1 ux 6uonornyeckue yHKuun. MNMoHATHE O TPOUYHOM
Koge (KofoHe).

BrocnHTe3 6enka B XXMBOW KeTke. [eHHas NHXeHepus 1 6UoTexHONorna. TpaHCreHHble POpMbI
PacTeHWI N XXMBOTHbIX

JlabopatopHasa paboTa
1.13roToBneHMe 06bEMHbIX U LLIAPOCTEPXKHEBLIX MOAENEN a30TUCTLIX reTEPOLMKIIOB
CofepyxaHume y4ebHOro matepunana

1

®epmeHTbl. TloHATUE O (hepMeHTax Kak O OMOIOrMyeckUx Kartanmsatopax 6enKoBOM
npupogbl. OCO6EHHOCTU CTPOEHWS W CBOWCTB B CPaBHEHUW C HeOpPraHWYecKVMW Kartaiu-
3aTopamn. Knaccudmkaums ¢epmeHToB. OCOOGEHHOCTM CTPOEHUS W CBOWCTB  (DEPMEHTOB:
CeNeKTUBHOCTb N 3P(EKTUBHOCTb. 3aBUCUMOCTb aKTUBHOCTY (PEPMEHTOB OT Temnepartypbl U pH
cpefbl. 3HayYeHne (hepMeHTOB B BMOIOMMN U NPUMEHEHNWE B NMPOMBILLIEHHOCTH..
ButamuHbl. ToHATHE 0 BuTammnHax. VX knaccudukaums n obo3HaveHve. Hopma notpebneHus
BUTaMMHOB. BogopacTBoprMble (Ha npumepe ButamrHoB C, rpynnbl B n P) 1 XXnpopacTsopumble
(Ha npumepe BuTamMuHoB A, D n E). ABUTaMWUHO3bI, TMMEPBUTAMUHO3bLI U TUMOBUTAMMHO3bI, UX
MpPOUNaKTMKa.
FOpMOHbI. TTOHATME O rOpPMOHAxX KakK OMOMOrMYecKU akTMBHbLIX BELLECTBax, BbIMOMHAKLMX
SHOOKPUHHYIO  Perynauuio  XusHefedaTeNbHOCTU opraHu3mMoB. Kraccugukaums TrOpMOHOB:

17



CTepouAbl, NPOV3BOAHbIE aMWUHOKUCNOT, NOMMNenTUAHble U 6efikoBble rOpMOHbI. OTAeNbHbIE
npesAcTaBUTENN: 3CTPALNON, TECTOCTEPOH, UHCYNH, aapeHaIvH

3 JlekapctBa. [loHATME O nekapcTBaxX Kak XuMWOTepaneBTUYECKUX Mpenaparax. Kpartkue 2
NCTOPUYECKME CBEAEHWUA O BO3HWMKHOBEHUW W PasBUTUM XMMMUOTepanuu. [pynnbl n1eKapcTs:
cynbamuabl  (CTpentouma), aHTUOMOTUKU  (MEHUUUNNMH),  aHTUMNWMPETMKM  (aCnUpUH),
aHalbretTmkn  (aHanbrmH). MexaHusm [elcTBMS HEKOTOPbIX JIeKapCTBEHHbIX MpenapaTos,
CTPOeHWe MONEeKy/, NPOrHO3MpPOBaHWE CBOWCTB HA OCHOBE aHa/M3a XUMWUYECKOro CTPOEHWS.
AHTMOMOTUKN, UX KraccumukKaums no CTPOEHWIO, TUMY W CNekTpy AedcTBMsA. besonacHble
CMocobbl NPUMEHEHWS, TeKapCTBEHHbIE (DOPMbI
INpaKTnyecKue 3aHATUA
1.06Hapy»eHne BuTaMmHa A B nogconHeyHom macne. O6Hapy>keHne BuTamuHa C B 56/104HOM
coke. OnpegeneHue BuTamnHa D B pblObeM XXUPE NN KYPUHOM XKENTKE.
2.[lencTBMe amMmmnasbl CMKOHbI Ha Kpaxman. [eictsme gervaporeHasbl Ha MeTUIEHOBbIA CUHUIA. 3
[JeicTBue katanasbl Ha NepPoOKCUA BOLOPOLA.
3. AHa/IM3 1IeKapCTBEHHbIX MPenapaToB,- MPOW3BOAHbLIX CA/IMUMMIOBOMA  KUCOTbl.  AHaIn3
NeKapCTBEHHbIX NPenapaTos, NPOM3BOAHbLIX N-aMUHOGEHOA.

Pa3gen 2. O6Last n HeopraHu4yeckast XMmus 91
CopepxxaHue y4ebHOro marepuana
1 CocrtaB BelecTBa. XvMUYeCcKmne 3nemMeHTbl. Cnocobbl CyLLeCTBOBAHNA XMMUYECKUX 3/1EMEHTOB: 2
aToOMbI, MPOCTbIE U CMOXKHbIE BelllecTBa. BellecTBa NOCTOAHHOIO U NepeMeHHOro cocrasa. 3akoH
Tema 2.1.XumMmunsa- MOCTOAHCTBA COCTaBa BeLLeCTB. BellecTBa MOMEKYNAPHOrO W HEMOMEKYNAPHOrO CTPOEHMS.
HayKa 0 Cnocobbl 0TOOpaXKeHMs1 MONEKY/: MOMEKYNAPHbIE U CTPYKTYPHble (POPMY/IbI; LLAPOCTEPXKHEBbIE
BelllecTBax M MacwrTabHble MpocTpaHcTBeHHble (CTioapta — bpurneba) mogenn monekyn.3mepeHne

BellecTBa. Macca atomoB 1 Monekyn. ATOMHaa efuHUUa Maccbl. OTHOCUTENbHbIE aTOMHasa U
MONeKynapHasa Mmaccbl. KonmyecTBo BeLLecTBa U eiVHULbI ero U3MepPeHNsa: MOJb, MMOJb, KMOMb. 2
Uncno Asoragpo. MonsapHasa macca

2 ArperatHble COCTOSIHMA BellecTBa. Teepaoe (KpUCTaiIMYecKoe W aMOPQHOE), XXUAKoe U 2
rasoobpasHoe arperarHble COCTOSIHWSA BellecTBa. 3akOH ABOragpo u ero cnefctsus. MonspHbIii
06beM BelLeCTB B ra3o06pa3HOM COCTOSAHUU. OObeAUHEHHDbIA ra30Bbld 3aKOH W YpaBHEHUe
MeHgeneeBa— KnaneinpoHa
CwmecKn BellecTB. Pa3nnuusa Mexay CMecaMr U XUMUYECKUMU COefMHeHuaMW. Maccosas U
06beMHas JONM KOMIMOHEHTOB CMeCH

MpakTnyeckne paboThbl

1 V13roTtoBneHne Moesnieit MoneKy 1 HEKOTOPbIX OPraHUYecKnX U HeOpraHMYecKnx BELLECTB.

OumncTKa BeLLEeCTB (PUIbTPOBaHMEM U aucTUNNAUmMed. OUMCTKa BELLLECTB MepekpucTaln3aLmen.
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Tema 2.2.
CTpoeHune aToma

Tema 2.3.
Mepropnyeckunii
3aKOH n
[Nepmognyeckas
cuctema
XUMUNYECKNX
anemeHToB A. W.
MeHgeneeBa

CopepykaHue yuebHOro marepuana

1

2

4

ATOM — cnoXHas 4actumua. [lokasaTenbCTBa CNOXHOCTM CTPOEHWS aToma: KaToAHble U
PEHTreHOBCKMeE iyuun, (hOTO3PGEKT, PaLNOaKTUBHOCTL, 3/1EKTPONS.

MnaHeTapHad mofgens atoma . Pesepdopga. CtpoeHne atoma no H. bopy. CoBpeMeHHble
npescTaBNeHnst 0 CTPoeHMM atoma. KopnycKynsipHO-BOTHOBOM fLyasiv3M YacTuL, MUKPOMMPA.
CocTaB aTOMHOr0 fapa. HyKnoHbl: NPOTOHbI M HEATPOHBI. M130TOMbI U HYKUAbI. Y CTOWYNBOCTb
anep.

AneKTpoHHas 060/104Ka aTOMOB. MOHATME 06 3M1EKTPOHHOW OpOUTaIY N 3IEKTPOHHOM O6NakKe.
KBaHTOBblE YMCna: rnaBHoe, opbutasbHoe (Mo6oYHOE), MarHUTHOE 1 CNMHOBOE. PacnpeneneHue
3/IEKTPOHOB MO 3HEPreTUYECKUM YPOBHSAM, MOLYPOBHAM W OopbutansM B COOTBETCTBUM C
MPUHLUMNOM HaMMeHbLUE 3Hepruuv, npuHumunom Maynm v npasunoMm yHAa. DNeKTPOHHbIe
KOH(MrypaLmm aToMOB XMMUYECKMX 3/1EMEHTOB

BaneHTHble BO3MOXHOCTM aTOMOB XUMUYECKMX 3/1EMEHTOB.

SNEKTPOHHaA KnaccupuKaumsa XUMNUYECKNX 3MIEMEHTOB: S-, p-, d-, f-3/1eMeHTbI

Copfiep>xaHue yueGHoOro Matepuana

1

w

5

6

OTKpbITME  MEepuofMYecKoro 3akoHa. [lpefnocbinku:  HakonjeHue  (haKTONOrMyYecKoro
matepuvana, paboTbl npegwecTBeHHMkoB (L. B. [ebepeitHepa, A. 3.LLaHKypTya,
k. A.HbtoneHpca, J1.HKO.Meliepa), cbe3g XuMukoB B Kapncpys, MUYHOCTHbIe KadecTBa . .
MeHgeneesa. OTkpbITHe [. . MeHaeneeBbIM Neproanyeckoro 3akoHa.

Mepyognyeckunii 3aKOH M CTPoeHWe atoma. M3otonbl. COBpPeMeHHOE MOHATUE XUMUYECKOrO
anemeHTa. 3aKkoHOMepHOCTb . Mo3/in. CoBpeMeHHas popMynnpoBKa MNMeprognyeckoro 3akoHa.
Mepyogmnyeckas cucTemMa M CTPOeHWe atoMa. PU3NYECKMIA CMbICT MNOPSAKOBOIN0 HOMepa
3/1EMEHTOB, HOMEepOB rpynmnbl 1 Nepuoa..

Mepvofgnyeckoe W3MeHeHWe CBOWCTB 3/IEMEHTOB: pajuyca atoMa; 3Heprunm NOHWU3auuu;
3/1EKTPOOTPULATENIbHOCTH

MPUYUHBI M3MEHEHUS METITMYECKUX U HEMETAITMYECKMX CBOWCTB 3/1EMEHTOB B rpynmnax u re-
puojax, B TOM Yncie 60/bLIMX U CBEPXOObLUNX.

3HaueHve Mepnoanyeckoro 3akoHa 1 Mepuoanyeckoin CUCTEMbl XMMUYECKUX aniemMeHToB [. .
MeHzeneeBa 4ns pasBUTUSA HAYKM 1 MOHUMaHUA XUMUYECKOW KapTUHbI MUpa.

JlabopaTtopHas paboTa

1.CpaBHeHMWe CBOWCTB MPOCTbIX BELLECTB, OKCUAOB U r'MAPOKcKAoB anemeHToB |11 nepuoga.
KoHTponibHas paboTa rno Temam: CTPoeHWe aTtoma.llepuogmyeckuii 3akKoH 1 Mepuognyeckas
cucTema»
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Tema
CTpoeHue
BelllecTBa

Tema

2.4. CopepxXaHue ydyebHOro matepuana

1

-2

MMOHATME O XMMUYECKOM CBA3W. TUMbl XMMWYECKMX CBA3E: KOBaJIeHTHas, WOHHas,
MEeTa/IINYeCcKas 1 BOLOPOAHaS.

KoBasieHTHasa xumuyeckast cBasb. [lBa MexaHW3ma 00pa30BaHWs 3TOW CBA3W: OOMEHHbLIN Y
[NOHOPHO-aKLUenTopHbIA. OCHOBHbIE MapameTpbl 3TOT0 TuNa CBA3W: AJ/IMHA, NPOYHOCTb, Yron
CBA3N WM Ba/leHTHbIA yron. OCHOBHble CBOMCTBA KOBAJIEHTHOW CBS3W: HAaCbILLEHHOCTb,
NoNSPU3YeMOCTb U NPOYHOCTb. DNIEKTPOOTPULATENIBHOCTL U KNacCUPUKaLMs KOBaSIEHTHbIX
CBA3el N0 3TOMY MPU3HAKY: MONSAPHAA U HeMossipHas KOBaJIEHTHbIE CBA3W. MONAPHOCTb CBA3M
M NONAPHOCTb  MOnekynbl. Cnoco6 nepekpbiBaHWS  3NEKTPOHHbIX — opbuTaned K
Knaccumkaums KOBaIEHTHbIX CBA3el MO 3TOMYy MNpU3HaKy: CT- U M-cBa3n. KpaTHOCTb
KOBa/IEHTHbIX CBA3eld W Knaccumkaums ux no 3TOMy MNpU3HaKy: OA4UHapHblE, [BOMHbIE,
TPOViHblE, NOMYTOPHbIE. TUMbl KPUCTAIINYECKMX PELLETOK Y BELLECTB C 3TUM TUMOM CBA3M:
aTOMHblE U MONEKYNsipHble. PU3MYECKMe CBOMCTBA BELECTB C 3TUMU KPUCTTUHECKAMM
peLLeTKamu.

MoHHas xmmunyeckas CBA3b. KpaiHWiA Cryyail KOBasIeHTHOM MONAPHOM CBA3W. MexaHu3m
06pa3oBaHNA MOHHOW CBA3W. VOHHble KPUCT/IIMYECKME PELLETKM U CBOWCTBA BELLECTB C
TaKUMW KpycTanamu.

MeTannnyeckas Xmmuyeckas cBsisb. OCO6bIA TUM XMUMWUYECKOW CBSI3W, CYLLECTBYIOLIMIA B
MeTasinax u cnniasax. Ee oTanumsa n cXofCcTBO C KOBAJIEHTHOM U MOHHOI cBsizsiMu. CBOMCTBa
MEeTa/ININYECKOW CBA3WN. MeTannmyeckne KpUcTasIMyecKne peLleTKM 1 CBOMCTBA BELLECTB C
TaKUMW KpUCTa/I/laMu.

CBA3el B OpraHmsauuy CTpyKTyp 61ononnMepos.

BopgopofHas xvmuyeckas cBsisb. MexaHn3m 06pa3oBaHus Takoi cBA3W. Ee knaccumkaums:
MEXMO/IEKYNApHas U BHYTPUMOJEKYNspHasd  BOZOPOAHble  CBA3W.  MOneKynsipHble
KpUCTa/IINYeCKe peLleTKM AN 3TOro Tmna ceasu. PU3nyeckme CBOCTBA BeLLECTB C
BOAOPOLHOMN CBA3bIO. Bronornyeckas posib BOAOPOLHbLIX

EavHas npupoga XMMMYeCKNX CBA3EA: Hasinume pasfinyHbIX TUMOB CBA3ei B O4HOM BeLLEeCTBe,
nepexoj 0fHOro TuMna cBA3N B APYrov v T. .

KomnnekcoobpasosaHue. MOHATVE O KOMMIEKCHbIX CoeanHeHnsaxX. KoopanMHaLMoHHOe Yncio
KoMMiekcoobpasoBaTens. BHYTpPeHHSI M BHewWHss cepa KomniekcoB. HomeHknatypa
KOMM/IEKCHbIX COeUHEHNIA. VX 3HaueHme

JlabopaTopHas paboTa ,

1.B3ammopeincTeme MHOroaToOMHbIX CMPTOB C (he/IMHIOBOW XXMAKOCTbHO.
KayecTBeHHble peakunn Ha MoHbI Fe2+ n Fe3t.

CopfepxxaHue y4ebHOro martepuana



2.5.Monnmepsbl 1 HeopraHnyeckune nonumepsl. Monmmepbl — MPOCTble BELLECTBA C aTOMHON KPUCTa/ININYECKOW

PELLEeTKOW: annoTPONHble BUAOM3MEHeHMs yrnepoga (anmas, rpauT, KapOuH, (ynnepeH, 2
B3aMMOCBA3b rMbpuamsaLmm opbutasnein y atoMoB yriepoga ¢ NpoCTPaHCTBEHHbLIM CTPOEHVEM
a/INI0TPONHBLIX MOAUMPUKALMIA); CENeH U TeNNYpP LenoYeyYHoro CTpoeHus.

2 Monumepbl — CNOXHbIE BELLECTBA C aTOMHOM KPUCTa/I/IMYECKON PeLLeTKON: KBapL, Kpem-
He3eM (OMOKCUAHbIE COEAMHEHUS KPEMHUSA), KOPYHL (OKCUA a/IIOMUHUSA) N aNFOMOCU/INKATI
(nonesble LWNaTbl, CNOA4A, KaonuH). MuHepanbl M ropHble nopogbl. Cepa nnactTuyeckas. 2
MwuHepasibHOe BOIOKHO — acbecT. 3HayeHue HeopraHW4YeckuxX MNPUPOLHbIX MOMMMEPOB B
(hopMUPOBaHMMN OLHOI U3 Fe0N0rnYecKnx 060104eK 3eMnm — nMTochepsb!

3 OpraHunyeckne nonumepbl. Cnocobbl MX MONYYEHWUS: peakuun NoavMepusauumn n peakumm
NoMNKoHAeHcaumn. CTPYKTYpbl MOMMMEPOB: JINHENHbIE, Pa3BETB/IEHHbIE W MPOCTPaH-
CTBeHHble. CTPYKTypupOBaHWe MOMMMEPOB: BY/IKaHW3aLMA KayyykoB, AybneHue 6efkos, 2
OTBEPX/EHWE MOMKOHAEHCALNOHHBIX MOMMEPOB.
Knaccugurkauus nonMmMmepos no pasivyHbIM Npu3Hakam.

JlabopatopHas paboTta

3yyueHre CBOICTB NOMMEPOB 1 1
Tema 2.6. CofepxaHue y4yebHOro maTepuana 1 NMunnnll 11
[ncnepcHble 1 MoHATMe 0 AUChepCHbIX cucTemax. Knaccugukaums AMCrnepcHbIX CUCTEM B 3aBUCUMOCTU OT
CUCTEMbI arperaTHoOro COCTOSIHWSI AUCNEPCUMOHHOI cpeabl M AUCNEPCHOI (hasbl, a TakxKe Mo pasMepy Ux

yactuy,. "pyboamcnepcHble CUCTEMbI: 3MY/IbCUWN U CYCMEH3UIA. TOHKOAWUCMNEPCHbIE CUCTEMBI:

KONMougHble (3011 U refin) N UICTUHHBIE (MONEKYNAPHbLIE, MOMEKYNAPHO-UOHHbIE N NOHHbIE).

AppekT TuHganda. Koarynauusa B KONIOMAHBIX pacTBopax. CMHepesnc B renisx.

3HayeHne AWCNEPCHbIX CUCTEM B XXWMBOW M HEXWBOW NPUPOAE M NPAKTUYECKOMN >KN3HW 2
yenoBeka. SMYNbCUN U CYCMEH3UN B CTPOWTE/bCTBE, MULLEBOM U MEAULMHCKOW MPOMBILL-

NEHHOCTW, KOCMETUKe. bronornyeckre, MeauumHCKMe U TeXHOMOTMYeckne 3011, 3HayeHmne

reneri B opraHu3auuun XuWBoi matepun. buonorunyeckue, nuiLesble, MegULUHCKUE, KOCMe-

Tnyeckne renn. CuHepesnC Kak (haktop, Onpefensatowyin CPoK FOLAHOCTU MPOAYKUMKU Ha

OcHoBe reneit. CBepTbIBaHME KPOBU KaK BMOMOrMYeCKNiA CUHepe3unc, ero 3HayeHmne

JTabopaTopHble paboThbl 1
1. MonyyeHne CyCneH3nmn cepbl N KaHU(OIN,3MYNIbCUN PacTUTE/ILHOTO Macna 1 6eH3ona, 3014 1
Kpaxmana. i 1
T 27 Coge]axaHue yyebHoro marepuana 8
Xeml\n/:l?/lqecme o Knaccmq)MKaLEMﬂ XUMUYECKUX peakuuii B OpraHNYecKom 1 HeopraHM4eckom XuMun. MoHATe
peaKLm 1 0 XMMWYECKOI peakumn. Peakuuu, nayume 6e3 n3mMeHeHusi KaYeCTBEHHOI0 COCTaBa BELLECTB: 2

annoTponM3aLus 1 N3omepu3aLus.

21



Tema
2.8.PactBopbl

7

8

Peakuun, ngylime ¢ M3MEHeEHNeM COCTaBa BELLECTB: M0 YMCNY U XapaKTepy pearvpyrowwmx n
06pasyoLMXCcs BewecTB (PasnoXeHNs, COeAUHEHNS, 3aMeLLeHNs, 0OMeHa); N0 NU3MEHEHUHO
CTEerneHen OKUCNEHUS 3M1eMEHTOB (OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE U HEOKUCNTENIbHO-
BOCCTaHOBUTE/IbHbIE peakuun); no TenaoBomy adekTy (3K30- 1 IHAOTEPMUYECKME); NO (hase
(romo- W TreTeporeHHble); MO HanpaeneHuto (obpaTvMble W HeobpaTUMbIE); MO
NCMO/Mb30BaHNIO KaTanmsaTopa (KaTaIMTUYECKME WM HeKaTaIMTUYECKWe);, Mo MeXaHu3my
(pagmKanbHble, MOIEKYNIAPHBIE Y MOHHbIE)
BeposATHOCTb MPOTEKAHUA XUMWYECKUX peakumid. BHYTpPeHHAs aHeprus, aHTanbnus. Te-
NAOBOW 3 (heKT XMMUYECKNX peakLmMil. TepMOXMMYecKme ypaBHeHNs. CTaHAapTHas aHTa/b-
nnsa peakumin n obpasoBaHmns BelecTB. 3akoH . . Mecca u ero cneactsms. SHTpoONUS.
CKOpOCTb XMMWYECKUX peakuuid. TloHATME O CKOpoCTW peakuuid. CKOpPOCTb FOMO- U
reTeporeHHoN peakummn. IHePrus akTueaumm.
PakTOopbl, BANAKOLLME HA CKOPOCTb XUMMUYECKOW peakumn. Mpupoga pearnpyowmx BeLecTs.
Temnepatypa (3akoH BaHT — [ogpa). KoHueHTpauus.. 3aBUCMOCTb CKOPOCTU peakuuid oT
MOBEPXHOCTU  COMPUKOCHOBEHMSI  pearmpyrowmx  Bewects.O6paTMMoCTb  XUMUYECKUX
peakuuin
KaTtanmsaTopbl 1 KaTann3: roOMO- 1 FeTePOreHHbIN, UX MeXaHU3Mbl. PepMEHTbI, X CPaBHEHWE
C HEOpraHNYecKMMU KatanmsaTopamu

Xumnyeckoe pasHoBecue. [lOHATME O XMMWYECKOM paBHOBeCUMM. PaBHOBECHbIe
KOHUeHTpauuun. NHaMUYHOCTb XMMUYECKOr0o paBHOBECKS, €
dakTopbl, BANAIOLLME HA CMELLEHWe paBHOBECUA: KOHLUEHTpauus, AasneHue, Temneparypa
(MpuvHuMn Jle LWaTtense)

JTabopaTopHble paboThbl

1. MonydeHvie KNCNOPO/AA Pa3NOXKEHNEM NepoKcuaa BOAOPoaa 1 (MNK) NepMaHraHaTa Kanms.,

Peakuuu, ngyuiye ¢ obpasoBaHMeM 0CafKa, rasa uam Bogpl 415 OpraHUYecKnx 1 HeopraHuyeckmx
KWUCnoT

KoHTponbHas paboTa no Teme: «XUMUYeCcKne peakLmm»

Cope)p>kaHve ydebHOro martepuana

1

2

3

MoHATMEe O pacTBopax. ®PUMKO-XMMMYeCKasd Mpupoda pPacTBOPeHMs W PacTBOPOB.
B3anmopeicTare pacTBOpMTENS 1 paCTBOPEHHOIO BELLECTBA. PaCTBOPUMOCTb BELLIECTB.
Cnocobbl BbIpaXKeHMs1 KOHLEHTPaLMN pacTBOPOB: MaccoBas [0/ PaCTBOPEHHOr0 BeLLecTBa
(NpoueHTHas), MonApHas.

Teopns 3NEKTPONUTUYECKOM Auccoumaumm. MexaHusm guccoumaunn BewwecTs € pasnuny-
HbIMW TUNamy XMMUYECKNX CBA3EN. BKaf pyCcCKMX Y4YeHbIX B pa3BUTME MNPeLCcTaBneHnin 06
3NEKTPONUTNYECKOW AuccoLmanmu.
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Tema 2.9.
OKucNUTeNbHO-
BOCCTAHOBUTENbH
ble peakuuu.
SNeKTPOXNMUYEC
KKe npoLiecchbl

OCHOBHble ~ TMOJMIOXEHUA ~ TEOpUM  3NEKTPONUTUYECKOn  guccoumaumn.  CTeneHb
3NEKTPONUTUYECKOW Auccoumaumm v (hakTopbl ee 3aBUCMMOCTW. CusibHble U CpeaHue
3NEKTPONUTI.

Avccoymaumsa Bogbl. BogopogHblid nokasatesnb. Cpefa BOAHLIX PAaCcTBOPOB 3/1EKTPO/IUTOB.
Peakumn o6MeHa B BOAHbIX pacTBOPax 3M1eKTPONTOB.

Maponn3 Kak OOMeHHbIA npouecc. HeobpaTvMblA TMAPONN3 OpraHUYeckKMx U Heopra-
HWYECKNX COEAMHEHWIA 1 ero 3HaYeHWe B NPaKTUYeCKON AeATe/IbHOCTY Ye/loBeKa.

Obpatumblii  ruaponus  conei. . CTyneHyaTblii  ruaponms. lpakTuyeckoe MpUYMeHeHNe
rmaponnsa.

MMaponn3 opraHNYeckux BeLecTs (6enKoB, XXWUPOB, YINeBO4OB, MOMVMHYKIeoTMA0B, AT®) 1
ero 61onornyYeckoe 1 NPaKTUYecKoe 3HaveHne. OMbINEHME XMPOB. Peakuns aTepudrkauum.

[NpaKTnyeckKoe 3aHATNE
1.MpuroToBneHme pacTBOPOB Pas/INYHbLIX BUAOB KOHLEHTpaLUN.

CofieprkaHue y4ebHOro matepvana

1

OKuUCNnTENbHO-BOCCTAaHOBUTE/IbHbIE peakumn. CrteneHb oOKucneHns. BocctaHoBUTENM W
okucnutenn. OKUCNEHME 1 BOCCTaHOBNEHNE. BaXkKHelLIME OKUCIUTENN U BOCCTAHOBUTENN.
BoccTaHOBMTeNbHbIE CBOWCTBA MeETaN/loB — npocTbiX BewlecTB. OKUCAUTENbHbIE W
BOCCTaHOBUTE/bHbIE CBOWCTBA HEMETA//I0B — MNPOCTbIX BELLECTB.

BoccTtaHOBUTENbHbIE  CBOCTBA  BeLLECTB, 00pa30oBaHHbIX  3/EMEHTaMW B HU3LUEN
(oTpuuaTenbHOM) cTeneHn okucneHus. OKUCAMTENbHbIE CBOMCTBA BELLECTB, 00pa30BaHHbIX
a/leMeHTaMn B BbICLUE  (MONOXKUTENLHON)  CTeNeHW OKUCNeHus. OKUCIUTENbHbIE 1
BOCCTaHOBUTE/bHbIE CBOWCTBA BELLECTB, 00pa30BaHHbIX 3/IEMEHTaMW B MPOMEXYTOUYHbIX
CTEMeHAX OKUCNEHMS.

Knaccutmkaums OKUCIUTENbHO-BOCCTAHOBUTE/IbHBIX peakumil. Peakumnm MeXaTOMHOro W
MEXMO/NEKYNAPHOTO  OKWMCNEeHWUA-BOCCTaHOBMEHNA.  PeakuuMu  BHYTPUMOJEKY/IAPHOTO
OKWUCNEeHNA-BOCCTAHOB/IEHNA.  Peakuum  CamMOOKMCNEeHWA-CaMOBOCCTaHOBNEHNA  (guUcnpo-
MOPLMOHMPOBAHNSA).

MeTofbl COCTaB/EHMS YPaBHEHWIA OKUC/NTENbHO-BOCCTAHOBUTENbHBLIX peakuuii. MeTtoa
3N1EKTPOHHOro 6anaHca. BnvsHue cpedbl Ha NPOTEKaHWE OKUCIUTENIbHO-BOCCTAHOBUTEbHbIX
MpOLLeCcoB.

10
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XVMUYeCKNe NCTOMHMKM TOKa. DNeKTPoAHble NOTeHUManbl. PAf CTaHAAPTHBIX 3MEKTPOAHbIX
NoTeHUMaNoB (3N1eKTPOXUMUYECKIIA psif, HANPSHXKEHUIA MeTansioB). ManbBaHWYECKME /IEMEHTbI
W MPUHUMNbI KX paboTbl. CoCTaBneHMe rasbBaHMYeCKMX 3n1eMeHToB. O6pa3oBaHuMe
ra/lbBaHMYECKMX MNap NPU XMMWUYECKMX MpoLeccax. [anbBaHUYECKWEe 3MeMeHTbl, Mpu-
MeHsieMble B JKM3HW: CBUHLIOBAs aKKyMy/NSITOpHas 6aTapesi, HUKeNb-KagMueBble GaTapew,
TOM/IMBHbIE 3/IEMEHTBI

ONeKTPONM3 pacniaBoB M BOAHbLIX PACTBOPOB 3MEKTPONUTOB. Mpouecchl, Npomcxoasiume Ha
KaTofle M aHofe. Y PaBHEHWS ANEKTPOXMMUYECKMX MPOLIECCOB.

ANEeKTPO/IN3 BOAHBIX PaCTBOPOB C MHEPTHLIMW 3/1EKTPOAAMM. DNEKTPO/IN3 BOAHBIX PaCTBOPOB
C pacTBOPUMbIMU 31eKTpoaMu. MpaKT1yecKoe NPUMEHEHNE 3/1EKTPOIN3A
JTabopaTopHas pa6oTta
1. BsanmMogeicTBue MeT/IIOB C HEMETa/IlaMK, a TakXe C pacTBopamu Cofei U pacTBo-
pamun K1UcnoT. Baanmogeinctemne cepHoi 1 a3oTHOW KUCNOT ¢ Meabto. OKUCAUTENbHbIE
CBOICTBa NepMaHraHaTta Kasumsi B pasfiMuHbIX cpefax

KoHTponbHasa paboTa no Teme: PactBopbl. OBP»

CopgebKaHue yue6HOro Matepuana

1
Tema 210. 2
Knaccngmkaumsa
BELLIECTB.
[NpocTblie Belle-
CTBa

3

Knaccugukaums HeopraHM4YecKux BeLecTB. pocTble M CNOXKHble BellecTBa. OKcuabl, UX
Knaccugukaums. mapokengbl (OCHOBaHMS, KMCNOPOACOAEPXKaLMe KNCNOTbI, aM(o- TEPHbIE
rmgpokengpl). Kucnotel, ux knaccumkaums. OCHOBaHWsA, WX Knaccugukaums. Conu
CpefiHue, KUC/ble, OCHOBHbIE Y KOMIM/IEKCHBIE.

MeTannbl. MonoxeHne MeTanoB B NepUOAMYECKO CUCTEME U OCOBEHHOCTU CTPOEHMSI UX
atomoB. [lpoCTble BelleCTBA — MeTa//bl: CTPOEHWE KPUCTaNIOB W MeTan/Imyeckas
Xumunyeckass cBasb. OOLIME (M3MYECKME CBOWCTBA METa/INIOB U UX BOCCTaHOBUTE/bHbIE
CBOWCTBA: B3aMMOLENCTBME C HemeTaniamy (KMUCOPOLOM, rasioreHamu, Cepoid, as3oToM,
BOJOPOAOM), BOAOW, KMCNOTaMu, pacTBOpamu COJfel, OpraHMYecKMMu BellecTBamu (cnup-
Tamu, raioreHaIkaHamu, ()eHO/I0M, KACN0TaMu), LesioHamu.

OKCUabl U TUAPOKCUABI METaNNoB. 3aBUCUMOCTb CBOWCTB 3TUX COEAMHEHWIA OT CTeneHel
OKMCNIEHMSI METANNOB. 3HAYeHVe METaNIOB B NPUPOAE U XKN3HW OPraHW3MOB.

O6LIMe crnocobbl MonyyeHns MeTannoB. MeTannbl B npupoae. MeTannyprus um ee Bufpl:
MUPo-, TMAPO- W 3NeKTPOMETaNNyprus. SNEKTPONU3 Pacn/iaBoOB M PacTBOPOB COEAVHEHMWIA
METasIIOB M ero NPaKTUYECKoe 3HaUYeHme.
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Tema 2.11.
OcCHOBHbIe
Knaccebl
HeopraHM4yecKunx
N OpraHN4YyecKmx
COEANHEHUIA .

Koppo3ua meTtanno. [OHATME KOPPO3UM. XUMWYECKAss KOPPO3uA. ONIEKTPOXMMUYECKAS
Koppo3us. Cnoco6bl 3aLLMTbl META/IOB OT KOPPO3UN.

HemeTannbl. INonoxeHne HemMeTannoB B [epnognyeckoin cnuctemMe, 0COGEHHOCTU CTPOEHUS
NX aTOMOB. DNEKTPOOTPULATENBHOCTb.

BrnaropoHble rasbl. SNEKTPOHHOE CTPOEHWE aTOMOB 6/1aropoLHbIX ra3oB M OCOBEHHOCTU UX
XUMUYECKNX U (PU3NYECKUX CBOWCTB.

HemeTanibl — NpocTble BeLecTBa. VIX aTOMHOE 1 MONEKYIAPHOE CTPoeHWe UX. AnnoTponus.
XvMunyeckme CBOWCTBA HeMeTaioB. OKUCNUTENbHbIE CBOWCTBA: B3aUMOJEWCTBME C
MeTa/i1laMy, BOAOPOAOM, MeHee 3/1eKTPOOTPULIATENbHBIMU - HEMETa/INAMKN, HEKOTOPbIMM
CNOXHbIMY BeLLlecTBaMU. BoccTaHOBUTENbHbIE CBOWCTBA HEMETA/INIOB B peakumax ¢ Topom,
KVC/IOPOZOM, CMIOXHbIMW BELLECTBAMU — OKUC/IUTENAMU (a30THOM U CepHOW KMCoTamu K

ap.).

JTabopaTtopHble paboThbl

1 PeLleHne akCcnepuMeHTa/IbHbIX 3afay no Teme «MeTan/ibi»
2. PeLleHne akcnepnmeHTa/IbHbIX 33434 No TeMe «:HeMeTanbi»

CopiepykaHue y4e6HOro matepuana

BogopofHble coefuHeHUs HemeTa0B. MoslydeHMe aMmmMumaka U Xn0poBoA0poAa CUHTE30M U
KOCBEHHO. dur3mnyeckme cBoincTea. OTHOLLEHME K BOAE: KMCIOTHO-OCHOBHbIE CBOCTBA.
.OKenabl 1M aHrmapuiabl KapboHOBbLIX KWUCNOT. Heconeobpasyowme u coneobpasyrowme
oKcuabl. KncnoTHble okenpapl, nx cBoictBa. OCHOBHbIE OKCU/bl, UX CBOMCTBA. AMMDOTEPHbIE
OKCMAbl, UX CBOWCTBAa. 3aBMCUMOCTb CBOMCTB OKCWAOB METa//IOB OT CTEMEHW OKUCNEHWS.
AHrMapnabl KApPO6OHOBbIX KACNOT KaK aHasiorn KMCNOTHbIX OKCUA0B

. Kncnotbl opraHunyeckne n HeopraHumuyeckme. Kncnotbl B CBETE TEOPUM 3NEKTPONUTUYECKON
anccoumaumn. Kncnotel B CBETE NPOTONMTUYECKON Teopun. Knaccudmkaums opraHnyeckux u
HeopraHnyecknx Kucnot. OO6Lme CBOICTBA KWC/IOT: B3aMMOAENCTBME OPraHUYecKux |
HEOPraHWYecKMX KUCMOT C MeTaslaMi, OCHOBHbIMM U am(OTEPHLIMM  OKCUAAMU 1
rmgpokcugamu,  consamu, 0obpasoBaHMe  CMOXHbIX  3¢mpoB.  OCOGEHHOCTW  CBOWCTB
KOHLIEHTPUPOBaHHOM CEPHOM 1 a30THOM KWC/IOT.

OCHOBaHMSi OpraHM4YeckMe U HeopraHuyeckne. OCHOBaHMA B CBETE TeOpUM 3MEKTPO-
NNTHYECKOW auccoymaumn. OCHOBaHUS B CBETE MPOTOMMTUYECKON Teopun. Knaccugukayms
OpraHMYecKMX W HEOPraHWYeCKMX OCHOBaHW. XWMUYECKMe CBOICTBA LLUENOYER K
HepacTBOPMMbIX OCHOBaHMiA. CBOICTBa GECKMCNOPOAHbLIX OCHOBaHWIA: aMMuaka M amMHOB.
B3anMHOe BNMsiHE aTOMOB B MOJIEKY/ e aHU/IMHA
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Tema
Xnmuns
3/IEMEHTOB

2.12.

AM(OTEpPHbIE OpraHMYecKMe M HeopraHWYeckue coeauHeHUs. AM(OTEpPHble OCHOBaHWS B
4 CBETe MNPOTO/UTUYECKO Teopun. AMKOTEPHOCTb OKCWAOB W TMAPOKCUAO0B MEepexofHbIX
METa/1/I0B: B3aMMOAENCTBIE C KAC/IOTaMU U LLienoYamMu

Conn. Knaccugmkayms M XUMUYECKMe CBOCTBA coneil. OCOBGEHHOCTWM CBOWCTB COMei
OpPraHMYecKnX N HEOPraHNYeCKNX KUCIOT

eHeTMYecKasi CBA3b MeXAY KnacCcamy OpraHMYecKMX W HEOPraHMYeCcKUX COeAVHEHWIA.
MMOHATNE O FEHETUYECKON CBA3M U FeHeTUYECKMX psAax B HEOPraHNMYecKon M OpraHUYecKoin

6 XMun. eHeTMYecKue psadbl MeTana (Ha npyMepe Kanibums 1 xenesa), Hemetansia (cepbl 1
KpPeMHWS), NepexofHOro anemMeHTa (UMHKa). eHeTMyecKue psafdbl M FeHeTMYecKas CBS3b B
OpraHMyecKom XuMmn. EAMHCTBO MUpa BELLECTB.

IMpaKTnyecKue 3aHATUA

1.MonyyeHne XNOpPoOBOAOPOAA 1 CONAHOW KMUCMOTbI, UX CBOWCTBA.

2.MNony4yeHre aMMmaka, ero CBOMCTBa

Copep>xaHue y4ebHoOro martepuana
S-ONEMEHTHI
Bopopoa. [BOINCTBEHHOE MOMOXKEHME BOAOPOAA B MNEPUOAMYECKO cucTeme. 30Tonbl
Bogopoda. Tshkenasa Boga. OKUCNUTENbHbIE M BOCCTAHOBUTE/IbHbIE CBOMCTBA BOAOPOAA, €ro
MoslyydeHne U npuMeHeHve. Posib BOLOPOAA B XXMBOW U HEXXMBOI NpUpose.
Boga. Ponb BOAbl KakK Cpefoobpasytolero BeLlecTBa KNETKU. IKONOrMyeckme acnekThbl
BOZL0MO0/1b30BaHWA.
AnemeHTbl 1A-rpynnbl. LLienoyHble MeTanibl. O6Llas XapakKTepucTnKa LLENOYHbIX METasNoB
Ha OCHOBaHWW NONOXeHUs B llepuogmyeckoin cucteme anemeHToB . . MeHpaeneesa K
CTPOeHMs aTomoB. lMonyyeHue, (PU3MYECKME N XUMUYECKME CBOMCTBA LLENOYHbIX METasIOoB.
KaTMOHbI LEeNOYHbIX METANNIOB KaK BaXKHEWLWas XMMuyeckas (hopma MX CyLlecTBOBaHUS,
PErynsTMBHAas PO/ib KaTMOHOB Ka/lna U HaTpus B XXMBOW KeTke. MpupoaHble COoeanHEHNS
HaTpuUa 1 Kanus, nx 3HayeHue.

AnemeHTbl MA-rpynnbl. O6Was XxapakTepucTmKa LWeI04HO3eMEeNbHBIX META/INI0B U MarHus Ha
OCHOBaHWM NoM0XKeHWs B Meproanyeckor cucteme anemeHToB . V. MeHgeneesa U CTPOeHUS
atoMoB. Ka/nbuunit, ero nonyyeHve, (U3NYeCKMe U XUMUYECKME CBOICTBA. BaxkHelLume
COEIMHEHMS Ka/bLMs, NX 3HAYEHNEe 1 NpUMeHeHne. Kanbuuidi B NpMpoge, ero 6monornyeckas
2 pOSib.
p-3NeMEHTHI
3 ANIOMUHWIA.  XapaKTepuCTnKa aJlOMUHUA Ha OCHOBaHWMM MOMOXKEHWUA B [epuoanyeckoi
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cucteme anemeHTtoB .. MeHgeneeBa u CTpoeHuss aTtoma. [lonyyeHue, (uanyeckue u
XUMUYECKME CBOWNCTBA alOMUHMA. BakHellume COeANHEHMS altOMUHWA, WX CBOIACTBA,
3HayYeHMe N NpumeHeHune. MpUpoaHbIe COEAUHEHMS altOMUHUA. Y TNEPOA U KPpeMHMA. O6Las
XapaKTepPUCTMKa Ha OCHOBaHWUM X NOM0XeHus B MNeprogmyeckoi cucteme . V. MeHgeneesa
N CcTpoeHus atoma. [llpocTble BellecTBa, 00pa30BaHHble 3TUMK 3nemeHTamu. OKcuabl U
rMAPOKCUAbI Yrnepofa U KpemHusi. BaxHeiwue COnM YrofibHOW UM KPEMHWEBON KWUCOT.
CunnkatHasa NpPoMbILLNEHHOCTb

lanoreHbl. OO6LLUAs XapaKTepuCTMKa rasoreHoB Ha OCHOBAHWM WX MONMOXeHus B [lepuo-
[VYecKoli cucTeme anemeHToB [. V. MeH/eneesa 1 CTPOEHMSt aTOMOB. ["anoreHsl — MNpocTble
BELLECTBA: CTPOEHME MOMEKYN, XUMWUYECKME CBOICTBA, MOMYyYeHUE W MPUMEHEHNE.
BaxkHelllLMe COeAMHEHNS TA/OreHOB, WX CBOICTBA, 3HAuYeHWe W NpUMeHeHWe. [anoreHbl B
npupoae. bronormyeckas posnb ranoreHos.

XanbkoreHbl. O6Las XapaKTepuUCTMKa Xa/lbKOreHOB Ha OCHOBaHMU WX MOSIOKEHUS B
Mepuogunyeckoi cucteme anemeHToB [./. MeHgeneesa 1 CTPOEHUA aTOMOB. XaJlbKore- Hbl —
npocTble Bewlectsa. AnnoTponus. CTpoeHWe MOSEKYN aN/IOTPOMHbIX MOAM(UKALMA 1N NX
cBoicTBa. llonyyeHne M NpUMeEHeHWe KUCIopoda U cepbl. XaibKoreHbl B Mpupoge, WX
6ronorunyeckas posb.

AnemeHTbl YA-rpynnbl. O6LLas xapakTepucT1Ka 3/1EMEHTOB 3TOW FPynnbl HA OCHOBaHUN UX
nonoxexus B Mepuogmyeckoin cucteme anemeHtos . . MeHgeneeBa 1 CTPOEHWS aTOMOB.
CTpoeHMe MONeKynbl a30Ta M annoTPOMHbIX MoAngMKaumii ¢ocdopa, MX (U3nMYecKme W
XMMUYecKune cBoicTBa. BogopoaHble coefnHeHust anemMeHToB VA-rpynnbl. OKcuabl a3oTta u
(hocthopa, coOOTBETCTBYHOWME MM KUCNOTbl. Conm aTUX KUCIoT. CBOMCTBA KMUCOPOAHBIX
COeAMHEHMNIA a30Ta U (hocopa, MX 3HAYEHUe U NpUMeHeHne. A30T 1 ocdop B nNpupoae, mx
6ronornyeckas ponb.

AnemeHTbl MYA-rpynnbl. O6LLas XapakTepyucTMKa 3/1IEMEHTOB 3TOIM rpynnbl HA OCHOBaHWUMN X
nonoxeHusa B MNepuogunueckoli cucteme anemeHTos [. V. MeHpaeneesa u CTpoeHUst aTOMOB.
Yrnepog v ero annotponus. CBONCTBA a/NIOTPOMHbIX MOANMUKaLMIA Yriepoaa, UX 3HaueHue u
npumeHeHvie. OKCcuabl U TMAPOKCUAbI YINepoda U KPeMHUS, UX XUMUYecKue cBoincTea. Conm
YrONbHOW N KPEMHMWEBbIX KUCMOT, UX 3HaYyeHue U npumeHeHve. MpupogoobpasytoLas posb
yrnepoja A4 X1BOI 1 KPEMHUA A1 HEXXNBOW NMPUPOZSbI.
d-3nemeHTbl. OcobeHHOCTM CTpoeHNUs atoMoB d-snemeHToB (IB-VIIIB-rpynn). Mefp, UMHK,
XPOM, ene30, MapraHew, kak npocTble BeLecTsa, UX (n3nYecKne N XMMMUYECKne CBOMCTBA.
HaxoxpaeHve 3TWX MeTa110B B MNpUpoAe, WX MonyyeHWe W 3HadeHue. CoefuHeHus d-
3NEMEHTOB C Pa3/IMYHbIMU CTEMEHSAMW OKMUC/IEHMSA. XapakTep OKCUAOB M TMAPOKCUMAOB 3TUX
3/1eMEHTOB B 3aBUCMMOCTM OT CTEMNEHWN OKWC/IEHWS MeTa/Ia.
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Tema 2.13.
XUMUSE B YXKU3HU
obLyecTBa

INpaKTnyecKue 3aHATUA
1.Mony4yeHve rMApPOKCULOB aNtOMUHKS U LUMHKA; UCCefoBaHNe NX CBOMCTB.
2. MonyyeHne 1 nccnegoBaHmne CBOMCTB OKCMAOB Cepbl, yrnepoda, goctopa

Cogep>kaHue yuebHOro matepuana
M U NPOU3BOACTBO. XUMUYECKAsA MPOMbILWINEHHOCTb Y XMMUYECKUE TEXHOMOTUN.

Cblpbe ans XUMUYECKON NPOMBbILLNEHHOCTH. Boga B XUMUYECKOMN
NMPOMBLILINEHHOCTN. 3JHeprua And  XUMUYeckKoro npomusBoAcTBa. HayuHble
MPUHLUMbI XMMMUYECKOTO MPOM3BOACTBA. 3allMTa OKpyXawuwen cpegbl M oxpaHa
Tpyha nNpu  XuMuyeckom npomssoactBe. OCHOBHble CTafUM  XMMWUYECKOTO
nponssoactea. CpaBHeHMe NPoM3BOACTBA aMMMaKa U MeTaHoa.

XUMna B CENbCKOM XO3ANCTBE. XMMMU3aUMsi CEMbCKOrO XO3AMCTBA WM €e  HarpaB/eHus.
PacTeHMs U NoYBa, MOYBEHHbIA MOrMOLAOLMIA KOMINEKC. Y A0O6peHNs 1 NX Knaccuhukaums.
XUMMYecKne cpeacTBa 3aluMTbl pacTeHuin. OTpuuaTenbHble MOCNeACTBUS MPUMEHEHUS
necTULMA0B 1 60pbba C HUMK. XUMM3aLMS KMBOTHOBOLCTBA.

Xumusa 1 skonormsi. XMMUYECKoe 3arpsisHeHre OKpy»KatoLleln cpefbl. OXpaHa rugpocgepbl oT
XUMUYEeCKoro 3arpsasHeHua. OxpaHa nMo4YBbl OT XWMMWYECKOro 3arpasHeHusa. OxpaHa
aTMoc(epbl OT XMMUYECKOro 3arpasHeHus. OxpaHa (iopbl U ¢ayHbl OT XUMWUYECKOro 3a-
rpsasHeHusA. bMOTeXHONOrA U reHHas NHXXeHepus.

XUMUA U NOBCEAHEBHAA >XKM3Hb 4enoBeKka. JomallHaA anteka. Mowowuye M yuctawme
cpeacTa. CpefctBa 60pbObl C 6bITOBLIMU HaceKOMbIMU. CpeacTBa MYHOW TUTUEHBI U KOC-
METUKU. XuUMUA N nuwa. MapKMpoBKN YNakKOBOK MULLIEBLIX U TUTUEHUYECKUX MPOAYKTOB U
YMEHME UX YnNTaTb. IKONOTUA Xnnumia. XMMua n reHeTnKa 4yenoBeka

MpaKTUyecKme 3aHATUSA

1.03HaKoM/ieHMe C KONNeKLUMen yaobpeHnii n NecTULmMaoB.

2. O3HaKoMsieHMe ¢ 06pasLaMmn CpeAcTB ObITOBOM XMMUN U NIEKAPCTBEHHBIX MPenapaToB
OndhepeHUMpPOBaHHbIN 3a4eT

CamocTosTefbHas paboTa

BroTexHonorusa 1 reHHasa nHXxeHepunsa — texHonornn XXI seka.
HaHOoTexXHONOrns Kak MNpuMOpUTETHOE HarnpaB/ieHWe Pa3BUTUA HayKuW WM MNPOM3BOACTBA B

Poccuitckoin deaepaumn.

CoBpeMeHHble MeTOAbl 06e33apaXnBaHNA BOIpb!.

Annotponusa MeTanos.

KnsHb n geatensHocTb [. V. MeHgeneesa.

«[epnognyeckomy 3aKoHy OyaylLiiee He rpo3nT paspyLLEHUEM...»
CuHTe3 114-ro anemeHTa — TPUYME POCCUNCKUX (PU3NKOB-ALEPLLMKOB.
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M3oTonkl Bogopoaa.

Vicnonb3oBaHve pagnoaKTUBHBLIX N30TOMOB B TEXHNYECKUX LIENAX.

PeHTreHOBCKOe MU3N1y4YeHWE N ero UCNonb3oBaHWe B TEXHUKE N MeAULIMHE.

[Mna3ma — 4yeTBEpPTOE COCTOSAHNE BELLECTBA.

AMOpP(HbIe BELLECTBA B NPUPOLE, TEXHUKE, ObITY.

OxpaHa OKpy>aloLleid cpefbl OT XMMWYECKOro 3arpasHeHus. KosmyecTBeHHble Xxa-
PaKTePUCTUKM 3arpA3HEHNA OKPYXKatoLLLEN cpeabl.

MprMeHeHWe TBEPAOro M razoobpasHoro okeuga yrnepoga (1V).

3allMTa 030HOBOr0 3KpaHa 0T XMMUYECKOT0 3arpsA3HEHMS.

["pyboamcnepcHble CUCTEMbI, MX KacCU(UKaunus 1 UCMonb30BaHNe B MPOMECCUOHANbHOM
LeaTeNlbHOCTL.

KocmeTunyeckue renu.

MpyMeHeHMe CYCreH3niA 1 AMYNbCUIA B CTPOUTE/NbCTBE.

MwuHepabl ¥ TOpHbIe NOPOAbI KAK OCHOBA IMTOCKEPDI.

PacTBopbl BOKPYT Hac. Tunbl pacTBOPOB.

Bofa Kak peareHT 1 cpefa A1 XMMUYeCcKoro npotiecca.

XKu3Hb 1 geatensHocTb C. AppeHuyca.

BKnag, 0TeYeCTBEHHbIX YUeHbIX B Pa3BUTHE TEOPUN 31EKTPOIMTUYECKOW AnccoLmaumun.

YCTpaHEeHME XeCTKOCTN BOAbI Ha MPOMBbILLIEHHBIX NPEANPUATUSX.

CepHas Kucnota— «xJieb XMMUYECKOW NPOMbILLIEHHOCT.

Vcnonb3oBaHWe MUHEPaIbHBIX KUCMOT Ha NPeAnpUATUAX pasiiyHoOro npogunns.

OKcnfbl U CONN KaK CTPOUTENbHbIE MaTepuarbl.

VcTopumsa runca.

MoBapeHHas coMb KakK XMMNYECKOE CbIPbE.

MHOromkunin KapboHaT KasibLys: B MPUPOAE, B MPOMBbILLIIEHHOCTH, B ObITY.

PeaKLn ropeHns Ha NPoV3BOLACTBE U B ObITY.

BupTtyanbHoe MoaenmpoBaHue XMMUYECKMX MPOLLECCOB.

ANeKTPOonN3 pacTBOPOB 3/1EKTPOIUTOB.

SNeKTPonn3 pacniaBoB 3M1EKTPONTOB.

MMpakTnyeckoe  MPUMEHEHWE  3M1EKTPONM3a:  pauHMpOBaHMe,  rasbBaHOMMIACTUKA,
ranbBaHocTerus.

VicTopus nony4veHns 1 Npon3BoACTBa alOMUHKS.

SNEKTPONUTUYECKOE MOJTyHYeHVEe N paPUHMPOBaHNE MeaV.

XKnsHb 1 geatensHocTs . [3Bu.

Posib MET/1/I0B B UCTOPUM YeNOBEYECKOW LmMBUAM3aL M. VICTOpUS 0TeYeCTBEHHOW YepHOW



MeTannypruv. CoBpeMeHHOE MeTannypriyeckoe npoun3BoacTBo.

WcTopns 0TeYecTBEHHOW LIBETHOW MeTannypruv. Pofb MeTanfioB M CMMaBOB B Hay4HO-

TEXHNYECKOM Mporpecce.

Koppo3us MeTansioB 1 Cnoco6b! 3aLmThl OT KOPPO3UM.

VHepTHbIe nnn 6naropoHble rasbl.

PoxxparoLme conm — rasioreHsl.

WcTopus LWBeiCcKON CrINYKW.

cTOprs BOSHUKHOBEHWS U Pa3BUTUA OPraHNYecKon Xummm,

XKnsHb 1 geatensHocTb A. M. byTneposa.

Butanunsm u ero kpax.

Po/lb 0TEYECTBEHHBIX YUEHbIX B CTAHOB/IEHUW W Pa3BUTUN MUPOBOI OPraHNYeCcKOon XUMUN.
CoBpeMeHHbIe NPeACTaBNeHNA 0 TEOPUM XMMUYECKOTO CTPOEHUS.

3JKO/IOrMYecKme acnekTbl NCNobL30BaHUA YrneBoA0pPOAHOIO Chipbs.

OKOHOMUYECKMe  acnekTbl  MEXAYHapoAHOro COTpyAHWYEeCTBa MO  WUCMOMb30BaHUIO

YIN1eBOA0POHOIO ChipbA.

NcToprs OTKpbITUA M pa3paboTKM ra3oBbiX M HE(TSAHLIX MECTOPOXAEHWIn B POCCUIACKOMN

depepaynn.

Xumunsa yrneBofopoLHOI0 Cbipba U MOS 6yayLLas npoeccus.

YrneBofopoLHOE TOMNMBO, €ro BUAbI M Ha3HauYeHwe.

CUHTETMYECKME KaYUYKWN: UCTOPUS, MHOroo6pasme 1 NepcreKkTyBbI.
Pe3nHOTeXHNYeCKoe NPON3BOACTBO U ero posib B Hay4YHO-TEXHMYECKOM Mporpecce.
CBapoyHOe NPOM3BOLACTBO U POJib XMMUMN YTNEBOLOPOA0B B HEM.

HedTb 1 ee TPAaHCMOPTMPOBKA KaK OCHOBA B3aUMOBbIFOIHOT0 MEXAYHAPOAHOro COTPYAHNYECTBA

171

(aomxkHo
COOTBETCTBOB
aThb
yKasaHHomy
KONM4yecTsy
4acoB B MyHKTE
1.4 nacnopTa
NpUMepHoN
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[N XapakTepucTUKM YPOBHSA OCBOEHUSA YYeOHOro MaTepunana NCronb3yoTea CreayroLme 0603HaueHNs:

1 - 03HaKOMWTE/bHbIN (y3HaBaHWe paHee N3y4YeHHbIX 06LEKTOB, CBOMCTB);

2. - PenpoayKTUBHbIV (BbINOSHEHWE AeATeIbHOCTM MO 06pasLy, MHCTPYKLUM UK NOJ PYKOBOLCTBOM)

3. - NPOAYKTUBHBIIA (NI1aHMPOBaHWe N CAMOCTOATE/IbHOE BbIMNOHEHWE AeATENbHOCTH, peLleHre Npo6ieMHbIX 3aaady)



3. YCNOBUNA PEATTU3ALUNN MPOIPAMMbI ANCUUNTITNHBI
3.1 MaTepuanbHO-TEXHUYECKOe 0becreyeHune
Ana peanusaumy nporpammbl AUCLMUMIUHBI  UMEETCA B Ha/IMUMKN  Y4YeOHbIi KabuHeT

Xnumus.
O6opynoBaHue y4ebHOro KabnHeTa:

- BbITSDKHOM LUKag)

- paboyee MecTo npenojasaTens;

- KOMMEKT y4YebHO-HarnsagHbIX Nocobunin «O6Las, opraHnyeckas v HeopraHMyeckas XMmms».,
-MNepunogunyeckasa cuctema Xummnyeckumx anemeHtos . . MeHpeneesa,

-pAL, HANPSHKEHNIA METASINOB,

-3/1eKTPOOTPULLATENBHOCTL META//10B.

-Tabnuua pacTBOPMMOCTH COJEN, KACNOT U OCHOBaHWI B BOAE,

-MnakaTbl N0 XUMUK, XUMNYeCKas Nocyaa v XMMUYECKMEe peakTuBbl.

TexHuueckune cpecTBa 00yyeHms:

- KOMNbIOTEP C IMLEH3NOHHBIM NPOrPaMMHbIM 06ecneyeHneM

3.2. VIH(hopmavuoHHoe obecneyeHve 06yyeHUs

MepeyeHb yUebHbIX U3AaHUIA, MHTEPHET-PECYPCOB, AOMONHUTENLHOM NUTepaTypbl
OCHOBHbIE UCTOYHUKNA:

Ona cTyneHToB

MabpuensH O.C., OctpoymoB W.I'. Xumusa: y4yebHWK ONs CTYAEHTOB  NPOJECCUMOHa/IbHbIX
06pasoBaTe/bHbIX OpraHu3aLuii, 0cBaMBaroLLMX npodgeccumn n cneumansHocty Cro. - M., 2017
abpuensH O.C., OctpoymoB W.I'. Xumua gnsa npodeccuii U cneumanbHOCTEn eCTECTBEHHO-
Hay4HOro Npoguns: y4ebHUK 419 CTYAeHTOB NPOJeCCHOHaIbHbIX
06pasoBaTe/bHbIX OpraHu3aLuii, 0cBamBaroLLMX npogeccumn u crneypnansHoct CMNO.—M., 2017
abpuensH O.C. n gp. Xumusa. MNMpakTukym: y4eb. nocobue ans CTyLeHTOB
npogeccMoHasbHbIX  00pa3oBaTe/ibHbIX — OpraHu3auuii, — ocBamBaloLWMX  fpodeccun 1
cneypnansHoct CMO.-M., 2017
abpuensH O.C.n gp. Xvmus: nocobue ans noarotoBku K EM3: yueb. nocobue ans CTyaeHTOB
npogeccMoHanbHbIX  06pasoBaTefibHbIX — OpraHu3auyuii,  ocBamBatOWMX — npodeccun  u
cneymansHoctn Cr10. - M., 2017
abpuensH O.C., JibicoBa I".I". Xumus. TecTbl, 3aga4u 1 ynpaxHeHUs: y4eob.
nocobue Ana CTyAeHTOB NPOdecCMoHasIbHbIX 00pa30BaTe/lbHbIX OpraHM3auuii, OCBaMBatoLLNX
npogeccun u cneypnansHoct CroO. - M., 2017
EpoxuH HO.M., Kosanesa W.b. Xumus gna npoeccuic 1 cneuuasibHOCTeR TEXHUYECKOro U
€CTECTBEHHO-Hay4YHOro  npodwmnent:  yy4ebHUK  ANA  CTYAEHTOB  MPOgieCCUOHaNbHbIX
06pa3oBaTe/lbHbIX OpraH13aLmii, ocBamBaroLLMX npodeccun n cneumansHoctn Cro - M., 2017

EpoxuH FO.M. Xumus: 3afaum n ynpaxkHeHus: y4yeb. nocobue ans cryq. yUpexmaeHui cpeg,
npod. obpasosaHua.— M., 2014.

EpoxuH KO. M. CO0pHMK TeCTOBbIX 33laHWi1 M0 XUMUK: y4eb. nocobue Ans CTyA. YUpexaeHuii
cpeg. npod. obpasosaHud. — M., 2014.

EpoxvH HO. M., KoBanesa M. B. Xumua ans npoeccuin n crneymanbHOCTEn TEXHUYECKOro
npouns. INEKTPOHHbIV y4ebHO-MeTOAMYECKNIA KoMnnieke. — M., 2014,
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[Ana npenopasatensa
06 o6pasoBaHuM B Poccuiickoit defepaumn: edep. 3akoH oT 29.12. 2012 Ne 273-d3 (B
pen. ®efepasibHbIX 3aKOHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013
Ne 170-®3, oT 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-d3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 No 135-P3, oT 04.06.2014 No
148-®3, ¢ n3M., BHeCEHHbIMU PeaepasibHbIM 3aKOHOM 0T 04.06.2014 Ne 145-d3, B pea. oT
03.07.2016, ¢ n3m. ot 19.12.2016.)

Mprka3 MuHucTepcTBa 06pa3oBaHns 1 Haykn PP ot 31 aekabps 2015 T. N1578 'O BHeceHUn
N3MEHeHUIN B (PefepanbHbI roCyAapCTBEHHbIN 06pa30BaTe/bHbIN CTaHAaPT CpefHero o6Lero
06pa3oBaHns, YTBEPXAEHHBIA NpMKasoM MuHUCTepcTBa 06pa3oBaHUS U HayKu POCCUICKOM
®epepaumm ot 17 mas 2012 r. N413

Mprka3s MuHucTepcTBa 06pa3oBaHns U Haykn PP ot 17.05.2012 Ne 413 «O6 yTBEpXAeHUN
(hefepanbHOro rocyfapCTBeHHOro 06pa3oBaTe/lbHOr0 CTaHJapTa cpefHero (NosiHoro) o6uiero
06pa3oBaHUs».

MpumepHas OCHOBHasA ob6pa3oBaTefibHas MnporpaMma CpefHero o6Lero 06pa3oBaHus,
0f06peHHas pelUeHneMm ¢efepaibHOro y4ebHO-METOAMYECKOro 00befUHeHUA Mo obLemy
06pa3oBaHuto (NPOTOKO/ OT 28 ntoHA 2016 1. Ne 2/16-3).

Mprka3 MuHncTepcTBa 06pa3oBaHNsa U Hayku P® ot 29.12.2014 Ne 1645 «O BHeCeHUN n3me-
HeHuin B Npuka3 MuHucTepcTBa 06pa3oBaHms U Hayku P® o1 17.05.2012 Ne 413 “O6 yTBepxje-
HUM  (heaepanbHOr0 roCyAapCTBEHHON0 06pa3oBaTe/lbHOr0 CcTaHAapTa cpefaHero (MOsHOro)
06LLero o6pasoBaHusA”»

MnucbMo [enapTaMeHTa rocyfapcTBeHHOM NOANTUKK B Chepe NOArOTOBKM paboumx Kagpos U
AMNO MuHo6pHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHaumm no opraHnsaumm nonyye-
HUA cpefHero obwero o06pa3oBaHUs B MNpefenax OCBOEHUS 06pa30BaTe/lbHbIX MPOrpamm
cpefHero npogeccMoHanbHOro 06pasoBaHns Ha 6a3e OCHOBHOMO 06LLero 06pa3oBaHus C y4eTOM
TpeboBaHUN eaepasnbHbIX FOCYAapPCTBEHHBLIX 00pa3oBaTe/lbHbIX CTaHAAPTOB W MOMyYaeMOoM
npoeccum Unm CneLnanbHOCT CPeAHEro NPodeccnoHaIbHOro 06pasoBaHUs».

Ma6puenaH O.C., Jibicosa .. Xumusa: kHura gns npenogasartens: yye6.-meTod. nocobue. —
M .,2012.

Ma6puenaH O.C. n gp. Xumua ans npogeccuini n cneumanbHOCTENR TEXHUYECKOTO NPotuns
(3NeKTPOHHOE NPUIOXEHNE).

VIHTepHeT-pecypchl
www.pvg.mk.ru (onnmnuaga «fokopn BopoObeBbI FOpbI»).
www.hemi.wallst.ru (O6pa3oBaTefibHblIVi CalnT A5 LLKOMbHUKOB «XUMUSI»).
www.alhimikov.net (O6pa3oBaTe/ibHbIi CalNT AN LLIKO/IbHUKOB).
www.chem.msn.su (3neKTpoHHas 6UGANOTEKa N0 XUMUN)
www.enauki.ru (MHTepHeT-mu3gaHne ans yumtenenn «ECTeCTBEHHbIE HAYKM»).
www. 1september.ru (MeTogmnueckas raseta «llepBoe CEHTAOPA»).
www.hvsh.ru (KypHan «XrMUs B LLKONE»).
Www.hii.ru (OkypHan «Xummnsa 1 >Xnm3Hb»).
www.chemistrv-chemists.com. (3NeKTPOHHbIN XXYpPHaT «XUMUKA U XUMUS»).
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4. KOHTPO/SIb W OLEHKA PE3Y/IbTATOB OCBOEHUSA
ACUMMINHDI

KOHTpONlb M OLEHKA  Pe3y/bTaToB  OCBOEHUS  AUCLIMMVHbI
OCYLLIECTB/ISIETCA NpenojaBaTesieM B MPOLECCe MPOBeAeHUS MPAKTUYECKUX U
NnabopaTopHbIX 3aHATUIA, KOHTPO/IbHbIX PaboT, a TaKXke BbIMNO/HEHNS
00yYaOLLMMNCA MHAMBUAYa/TbHbIX 3a[laHNIA, NPOEKTOB, UCC/E0BaHWIA.

PesynbTartbl 06y4YeHns
(OCBoeHHbIey Hivsty yCBgeHHble OCHOBHble  MOKasaTeM  OLIeHKY
3HaHWA) pe3y/ibTarta
YMeHus:
MCNOMb30BaThb LOCTUXKEHUA
COBPEMEHHOM XUMWYECKON Haykm un Onpoc W npoBepka WHAMBULYaIbHbIX
XUMUYECKNX TEXHONOr i L1 3HaHUIA
MOBbILLEHNS CO6CTBEHHOIO
NHTENNEKTYaIbHOro pasBuTUA B
BblGpaHHOW npoeccroHasibHOM
[eATe/IbHOCTY;

XVIMUYECKWN TPaMOTHOE BECTYU Cebs
B Npod)ecCnOHaIbHON AesTeNIbHOCTU Y
B ObiTy npn  0OpalieHm  C 3aueT No NpaKTUYECKOIi paboTe
XUMUYECKUMM BELLieCTBaMM,

MaTepuanaMm 1 npoweccamu;

MCMOMb30BaTh Pas3/iMyHble BUAbI
MOSHABaTENbHONM  AesiTeNbHOCTM M Sa4€Tbl MO PELUEHMIO  XMMUYECKMX
OCHOBHbIX VHTENNEKTYa/IbHbIX PACUETHLIX 3a4a4
onepawui (NOCTaHOBKM 3afaun,
(hOpMYy/IMPOBaHUA TUMOTE3, aHam3a U
CUHTE3a,  CpaBHeHMsi,  006006LIEHNS,
cucTemaTmsauunn, BbISIB/IEHNS
MPUYNHHO-CNEACTBEHHbIX cBA3en,
MoMcKa aHasioroB, (HopMy/MpoBaHUS
BbIBOJOB) A/151 PELLUEHUS NOCTaB/EHHOM
3afauu;

MPUMEHATbL  OCHOBHblE  METO/bI
No3HaHMsi  (HabGMOAEHUs,  Hay4yHOro
3KCMNEPUMEHTA) AN N3yYeHns
Pa3fIMYHbIX  CTOPOH  XUMMWYECKUX
06bEKTOB M MNPOLIECCOB, C KOTOPbIMY
BO3HMKaeT  HeobxogumocTb  cTas-
K1BaTbCS B MPOMECCUOHANIbHOM Cepe;

BMafleTb OCHOBHbIMM MeTofamu T€CTOBbIA KOHTPO/b
Hay4YHOro MO3HaHWS, WCMOMb3YEMbIMMI
B XMMWUW: HabMOAEHMEM, OMUCAHUEM,

YCTHbI 0npoc, TECTUPOBAHNE.

XUMUYECKUIA ONKTaHT
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M3MEPEHMEM, IKCTIEPUMEHTOM;
obpabarblBaTb, 06BLACHATbL .

pesynbTaThl MPOBEAEHHbLIX OMbiToB 1 YCbMEHHbIN OMpoc

AenaTb BbIBOAbI;

-MCNO/b30BaTh Pa3NMyYHbIE UCTOUHMKM

ANS MONYYEHNst XMMUYECKOR MH(opMa-

Lym;

TecTOBbI KOHTPO/b

OLIEHWTb  [J0OCTOBEPHOCTb KOHTpO/bHAsA paboTa
XVMUYECKOM MHhopmauum ans
AOCTVXKEHMSI XOPOLUMX pe3ynbTaToB B
MpoeccnoHabHOM cepe:

YBEPEHHO M0/1b30BaThCH
XVMUYECKOM TEePMUHONOTNEN n AOKNaA0B.
CYMBOJIVKOW;

MNPUMEHATL METOAbI NO3HAaHMUS
MpY peLLeHn NPaKTUYeCKNX 3adau; YNAOTHEHHBIV OMpoC
[aBaTb KO/IMYECTBEHHbIE OLIEHKMN K
MPON3BOAUTL PACYETbl N0 XUMUYECKNM
(hopMynam 1 ypaBHEHUAM;

KOHKYPCHBbIi aHa M3 pechepaTos,

3HaHWA:
0 MECTe XUMWW B COBPEMEHHOIA
Hay4HOW KapTuHe MUPa;

0 pONY XMMUK B (hOPMUPOBaHUN
Kpyrosopa 7 (hYHKLMOHA/IbHOW
rPamMOTHOCTM YesoBeka [N peLUeHus
MPaKTUYeCKMX 3afay;

OCHOBOMoO/aratoLye
XUMUYECKME NMOHATUA, TEOPUN, 3aKOHbI TecTOBbIN KOHTPO/Ib
1 3aKOHOMEPHOCTW;

npaBusia TeXHUKN 6e30nacHOCTU
MpM  UCMONb30BaHUN  XUMUYECKMX
BELLIECTB;

COGCTBEHHYHO  MO3ULMIO MO TecTMpoBaHue, YCTHbIN U MUCbMEHHBIN
OTHOLLEHMIO K XMMWYECKOW WHGop- Onpoc
Maumu,  noslyvyaeMom M3 pasHbIX
MCTOYHKOB.

[MMCbMEHHBII 1 YCTHBIN ONpoc

YCTHbIIA onpoc, TeCTUPOBaHMe

PesynbTaTbl  MEPeHOCATCS M3  nacnopTa nporpammbl.  [MokasaTenb
npeacTasndeT Cco60M onucaHue [EACTBMIA, OTpadKawwux paboTy ¢
NHhopmauue, BbIMO/IHEHME ~ PA3/IMYHbIX  MbICAUTENbHLIX  OMepauwii:
BOCMPOW3BeeHNe, NOHUMAHWE, aHanu3, CPaBHEHMe, OLEHKa, a Tak>Ke TpeboBaHus
K BbIMNONHEHWIO OTAENbHbIX OENCTBUMA  w/vunn  onepaunin.  LlenecoobpasHo
NPOBepsSITb 3HAHWS B KOMMMNEKCE C COOTBETCTBYWWMUMU UM YMEHUAMMU,
hoOpMyNMpys 1 eAnHbIe NOKA3aTENN K HUAM.
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