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MOSICHUTEJIBHA ST BATIMCKA

Jlns cocrapnenust padodeit MpOrpammbl 6L B3ATHI 3@ OCHOBY ClIEAYIOLIME HOPMATHBHO-

MpaBOBbIE 1 HHCTPYKTHBHO-METOAHUECKHE JNOKYMEHTBIL!

o  DenepanbHblil 3aKOH OT 29.12.2012 Ne 273-®3 «O6 obpasosanny B Poccuiickoit deneparumy (pen.
or 06.03.2019);

o denepalbHblii rocyaapCTBEHHbIH 06pa3oBaTeNbHbI  CTAHAAPT CPCAHETO obuiero obpa3zoBaHus,
YTBEPIKACHHBIH MPUKA3OM MuHucTepeTea 00pa3oBaHua M HAyKH Poccuiickoit depepauun 0T
17.05.2012 Ne 413 (8 pen. npukasza Ne 613 ot 29.06. 2017),

e Tlpukaz MunoOpHayku OT 31.03.2014 Ne 253 «O6 yrBepxkaeHny (GenepajbHOTO MEPedHs yueOHHUKOB,
PEKOMEH/IyeMbIX K HCIIONb3OBAHMIO MPH peau3alni MMEIOLNX FOCYAapCTBEHHYIO AKKPEIUTALIMIO
00pa3oBaTesbHBIX  [POrpamMm HAUANBHOMO ODWIEr0, OCHOBHOrO OOLIEro M  CPEHEro ofuero
obpaszosanus» (pen. oT 05.07.2017),

o Tlpukaz MuHHCTEPCTBA MPOCBELICHHA Poccun ot 28 nexabps 2018 Ne 345 «O (enepanbHOM nepevHe
yueOHHUKOB, PEKOMEHIYEMBIX K HCIIONb30BAHIIO MPH Peanu3alui HMEIOWHX rOCYNapCTBEHHYIO
aKKpenuTaLuio O0pasoBaTebHbIX [POrpamMm HAYABHOTO OOLLEro, OCHOBHOTO OOLIEro, CPeaHero
obuiero obpasoBaHUAY,

e OcuosHasi oOpasoBaTesibHas Mporpamma 000 uacTHOro 0611e00pa3oBaTEeNLHOrO yHPEAMACHIA =
Tumess Nel — «CnyTHuk» — npuHATas - peLICHHEM [enarorMyeckoro — cosera  HacTHOrO
00111e00PA30BATENBHONO YUPEKACHHA - Tnuest Nel «Crytauk» npotokon Nel ot 28.08.2019 r u
yTBEPIKAEHHAs [MPEKTOPOM Tnuess Nel «Cnytauy W10, Epmonenko  npukas No202-om1 OT
28.08.2019;

H OpUCILMUPOBAIA 1L HCNONb306ANUE YUeBHO-MEMOOUULCKO20 KOMITERIN:
1. Ta6puensu O.C. Pabouas nporpamma mo xumin 10-11 knace. YrayOnenHblid ypOBEHb. M.:
Jpoda, 2017,
Ta6puensin O.C. Xumus. VrayBaenHblii yposetb. 10 kiacc. M.: dpoda, 2019r;
TaGpuensin O.C. Xumust VrayGnennsiit yposenb. 11 Kiace. M.: Ipoda, 2019r.
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LEJIN U 3ATAUH

Vi3yueHue XHMHUM B CTapLi€i UIKOJE Ha ApOQUIBLHOM YPOBHE HANpapBiIeHO Ha NOCTUIKEHUH
CIEYIOLINX LeJeit:

° OCBOEHIE CHCTeMbI 3HAHHI O (YHAAMEHTAJILHBIX 3aKOHAX, Teopusix, (aKrax XUMHH,
HEOBGXOMMMBIX Il MIOHUMaHHs HAy4HOH KapTHHBL MUDA,
. oBAAZEHME YMEHHSIMH XapaKTepH30BaTh BELIECTE, MaTepHaibl i XHUMHYECKHE PEaKLy,

BLIMOMHSTL J1a00PaTOPHbIE SKCIEPHMEHTDI, TPOH3BOAMTE pacuéTbl 10 XHMHYECKHM ¢dopmynam H
ypABHEHHSAM, OCYLIECTBJATE  MOHCK XHMHUYECKOH MHpOpMALHMN M OLUCHHBATH €€ JIOCTOBEPHOCTD,
OPHMEHTHPOBATLCA U MPUHAMATD PELICHHE B NpoGIEeMHBIX CHTYALMAX]

. pa3BUTHE  TO3HABATEIbHBIX  HHTEPECOB M UHTEJUIEKTYaJbHLIX M TBOPHECKHMX
criocobHocTell B npoiecce M3y4CHHA XUMHMUeCcKoil Haykd M €€ Bkiana B TeXHWYECKUil nporpece
LMBUIM3ALIMH, CIIOMKHBIX H NPOTUBOPEUHBLIX nyTeil pa3sBHTHA e, TeOpUH 1 KOHLENLHH COBPEMEHHOH
XUMUH,

. pocnuTanie yOEKAEHHOCTH B TOM, HTO XHMH MOLLLHbIT HHCTPYMEHT BO3ZAEHCTBHs Ha
OKPY/KAIOLLYIO CPE/Ly H 4yBCTBA OTBETCTBCHHOCTH 33 ApHMEHEHHE NOJyHeHHbIX 3HaHHI 1 yMEHHit;
o NpPUMEHCHHE 0]y YeHHbBIX SHAHWIT M YMeHn U GezornacHoil paboThl ¢ BELLECTBAMH B

naGoparopnu, ObiTy M HA MPOH3BOACTBE, pelieHus MPAKTHUECKHX 3aiad B [MOBCEINHEBHON JKM3HH,
npeaynpeKaeHis speHnil. HAHOCSIIMX Bpea 310pPOBbIO HENoBEKa H okpysKatoleil cpene; nposeacHu
HccenoBaTenbekx padoT, CO3HATENLHOIO BbiOopa npodeccun, CBA3AHHOMN C XHMHEH.

Jagauu:



OnHol 13 BOKHEMIINX 32424 CpeHero 00pasoBaris, KOTOPEIC peanu3yloTcs Ha ypoKax XUMHH,
SIBJIIETCS

L MOATrOTOBKA yqamnxca K OCO3HaHHOMY H OTBETCTBEHHOMY Bhlﬁopy JKU3HEHHOTrO M
npodecCHOHANILHOTO MyTH;
° (popMupoBaHHE YMECHHA CAMOCTOSTENLHO CTaBUTb LM M ONpenenarh TyTH HX

MOCTHIKEHUS], MCTIONBb30BATD nprOOPETEHHbIH B WKOJIE OMbIT B peasbHO JKU3HH, 32 paMKaMi y4eOHoro
npouecca,

o c(hOpMHUPOBATE OCHOBbI XUMHYECKHIX sHaHuH, HEOBXOAMMBIX sl MOBCEIHEBHON JKH3HH,
sa10KHTh (QYHAAMEHT MUIS JaibHeHLIEero COBEPLICHCTBOBAHMA STHX 3HaHMiI, a Takxke crocoOCTBOBATH
Ge30macHOMY TIOBEJIEHNIO B OKPYIKArOLIeH Cpeae u HeperkHOMY OTHOLIECHHIO K HEll;

o pasBuTHE TMO3HABATENLHBIX HMHTEPECOB B TPOLECCe CaMOCTOSATENILHOTO  TTpHOOpeTeH s
KHMHUECKUX 3HAHHI U UCIONb30BAHME PA3IHYHBIX HCTOUHHKOB uHpOPMALIIH,
° BOCMMTAHME Y YHalluxcs YyOeKHEHHOCTH B MO3UTHBHOI pOJIM  XHMHHM B JKM3HH

COBPEMEHHOro 00ecTsa, HEOOXOMMMOCTH XHMHHECKH FPAMOTHOIO OTHOLIEHHs K CBOEMY 30POBbIO 1
OKpYIKaroIe cpesie.

MECTO IPEJIMETA B YUEGHOM IVIAHE

B yueGrom ruane Jluues Nel «CriyTHUK» Ha U3y4eHHe Mpeamera Xumus Ha yriyOneHHOM YpPOBHE

orBoauTcs 204 vaca 3a 11Ba roaa H3y4eH!s, 102 yaca B rof, 3 4ac B HEACJIIO.

[JIAHUPYEMBIE PE3YJILTATBI

JIMYHOCTHBIE PE3YJIbTATDI:

B LEeHHOCTHO-OPMEHTALMOHHOW  cdepe —  OCOSHAHME POCCHIICKOH rpakaaHCKoM
MAEHTHYHOCTH, MATPHOTH3MA, YyBCTBA rOPAOCTH 3d POCCHICKYIO XMMHUECKYIO HAyKy,

— B TpyAOBOil chepe — TOTOBHOCTL K OCO3HAHHOMY BBIOOPY AajbHeLeH obpasosaTesibHOM
TPAEKTOPUH B BBICLUEH WIKOJE, FAE XUMHU apsieTcs npoduiupyroulei JAMCLMIITMHOM;

— B MO3HABATENBHOMN (KOMHUTHBHOM, MHTEINeKTyalbHOM) cepe — yMEHHE ynpasJiiTh cBOEIt
[O3HABATENbHON AEATENLHOCTBIO, T'OTOBHOCTL H CrocoBHOCTh K OOpa3oBaHMIO, B TOM 4uCIe CaMO
00pa3oBaHUIO, HA MPOTSKEHHH Beeil JKM3HM; CO3HATENbHOE OTHOLICHHE K HEMPEPLIBHOMY 00pa3oBaHHIO
KaK yC/JOBHIO YCIEUIHOM rnpodeccHoHaNbHOM 1 OBLIeCTBEHHOI NeaTenbHOCTH; (POPMHUPOBAHHE HABBIKOB
HKCMEPUMEHTAIbHOI 1 MCCIIe0BATENbCKON  EATEIbHOCTH,  yHacTHE B nyOaMYHOM  MPeACTaBICHHH
pe3ynpTaToB CaMOCTOSTENLHON MO3HABATENBHON JeATE/IHOCTH, y4acTHE B npodHibHBIX OJHMIMAAAX
Pa3NUUHbIX yPOBHEl B COOTBETCTBUH C KEIACMBIMH pe3ynbTaTaMH 1 aleKBaTHOM CaMOOLICHKOI;

— B chepe cOepexeHusi 310poBbA — TNPHHATHE N peanu3aius LEHHOCTeH 310pOBOrO M
Ge30macHOr0 00pa3a JKU3HM, HEMPHUSTHE BPEAHBIX MPHBBIMCK (xypenust, yrnorpebnenus ankoros,
HAPKOTHUKOB) Ha OCHOBE 3HAHMIT O CBONCTBAX HAPKOJIIOrHYECKHX H HAPKOTHUECKIX BELUECT, cobmonenne
paBiil TEXHUKH 0e30MacHOCTH MpH pafoTe ¢ BEWIECTBAMH, MaTepHanamu npoueccamn B y4eOHOM
(Hayunoit) nabopaTopyy 0 Ha NPOH3BOACTEE.

MeTtanpeamMeTHbie pe3yiabTaTbl

PeryasiTiiBHbIEe YHUBEPCAALHLIC yuefHbie el cTBHS

BbIMyCKHHK Hay4UTCS:

¢« CAMOCTOSITEILHO OMpenesaTh LenH, CTaBUTb H dopmysposaTh COOCTBEHHbLIC 3ajail B
06pa30BaTebHON AesITeNLHOCTH 1 HKH3HCHHBIX CUTYaLHsAX,

« OLIEHHBATH PECYPCHI, B TOM Yucie Bpems i JPyrHe HeMarepHasbHbIe Pecypebl, HeoOXOAUMbIE
JUISt IOCTHIKEHHs! OCTABICHHOH PAHEE eI,

. COMOCTABIIATH UMEIOLMECS BOIMOKHOCTH 1 HEOOXOZMMBIE T NOCTHIHEHHA LiesH PECYpCbl;

*  OpraHu30BbIBATDL 3¢dexTHBHBII  MOMCK  PECYpCoB, HEOOXOAMMBIX  JUIA  AOCTHIKEHHS
MOCTABJICHHON LETH,

* OTpENeIsiTh HECKOIBKO TyTel J0CTHIKeHNA MOCTABJCHHOM LIEJIH;



« BLIGMpATH ONTUMAJbHBII MyThb AOCTHKEHMS LUEAN C yIETOM 3 (HeKTUBHOCTH PACXONOBAHMS
pecypcoB U OCHOBBIBAsACH HA cOOOpaXKeHHUsX STUKH H MOPAJIH,

« 31aBATH NIAPAMETPbI ¥ KPUTEPUH, 1O KOTOPBLIM MOYKHO OMPEACINTD, 9TO LCTb NOCTUTHYTA,

* COMOCTABMSATL MOJIYUSHHbIH PE3yJIbTaT ACSTCAbHOCTH C MOCTABJIEHHON 3apaHee LeJblo;

e OLEHHBATH TMOCHEACTBHSI JIOCTIKEHHs TMOCTABICHHON UeMM B yueOHOH IEeATeNbHOCTH,
COBCTBEHHOI JKMU3HN 1 JKM3HH OKPYKAKOLMX JIFOACH.

[lo3HABATEIbHbIE YHHBEPCAIbHBIE YueOHbIe AeHCTBHS

BbINyCKHUK HAYUHUTCS:

* KPUTHYECKH OLIEHNBATh W MHTEPIIPETHPOBATE HHDOPMALIMIO C PA3HbBIX MO3ULIHIA,

* pacrio3HaBaTh ¥ HUKCHPOBATH NPOTHBOPEHA B MHGOPMALIMOHHBIX HCTOYHHKAX,

« HCMOJB30BATH PA3THYHBIE MOJETbHO-CXeMATHHECKHE CPEACTBA /1A NPEACTABICHIA BBISIBJIEHHDBIX
B MHDOPMALHOHHBIX HCTOYHHKAX MPOTHUBOPEUHIT,

* OCYUIECTBIATH PA3BEPHYTHIH UH(OPMALIMOHHBIH TMOMCK W CTABUTH HA €ro OCHOBE HOBLIC
(yueOHble 1 03HAaBaTe/IbHbIE) 3a1a4H;,

« MCKATH M HAXOAUTH 0000IIEeHHbIE CIOCO0b! PeLIeHUs 3a1at;

* [PUBOIANTDL KIJI-‘I"[“H‘-IGCKHC APryMeHThbl Kak B OTHOMWEHHH coOCcTBEHHOTO CYy/KHAEHUA, TaK U B
OTHOLIEHNH AeHCTBHIT 1 CyXKACHHUIT APYroro;

+ AHAJIM3MPOBATH U NIPE0OPA3OBBIBATL NPOOIEMHO-TPOTHBOPEHHEBLIC CHTYyaLIHH,

« BBHIXOAWTH 32 paMKu yuebHOro mnpeamera M OCYUCCTBIATL LieJIeHanpPaBACHHbII  MOHCK
BO3MOJKHOCTH LIMPOKOTO MepeHoca CPeacTs 1 croco0OoB IeNCTBHS,

* BBLICTPAUBATHL HHANBHAYANBHYIO 06pa30BATENbHYIO TPAEKTOPHIO, YHHTHIBAS OTPAHHUEHNA co
CTOPOHbI APYTHX YHACTHHKOB M PECYPCHbIC OrPAHHICHHNA,

* MEHATb H YAEPIKUBATL PA3HBIE MO3MLNN B MO3HABATENbHOIT AeATeNbHOCTH (ObITh YHEHHKOM H
yuurenem; GopMyTpoBarh 06pa30BaTesbHBIN 3arPOC 1 BBITOHATE KOHCYNBTATHBHbIC yHKLIIH
CaMOCTOATETbHO: CTABUTH Npobiemy 1 paboTaTh Hall €€ PeLICHHEM, yHpPaBIATh COBMECTHOM
[103HABATE/TBHOI AEATETLHOCTBIO U MOIUUHSTCH).

KoMMYHHKATHBHbIC YHHBEPCATLHLIE yueGuble AeHcTBHS

BobINyCKHNK HAY4HTCA:

* OCYLIECTBAATH AENOBYI0 KOMMYHHKALHIO KAk €O CBEPCTHHKAMM, TaK 1 CO B3pOC/ILIMA (kax
BHYTpH 00pa30BaTesibHOH OPraHH3aLli, TaK 1 3a CC npeaenamn);

* [IpH OCYLIECTBIEHHH TPYNNOBOI paboThl ObITH KAK PYKOBOIUTENEM, TaK U 1NCHOM NPOEKTHOH
KOMAH/bI B PA3HbIX pOJIsX (reHepaTopoM HaeH, KPUTHKOM, HCMOMHUTEICM, MPE3EHTYIOLNM U T. 1.);

* Pa3BEPHYTO, JIOTMUHO 1 TOMHO H3J1araTh CBOIO TOHUKY 3PEHIA € MCIONBb30BAHNEM a/IEKBAaTHBIX
(YCTHBIX M MTHCbMEHHBIX) SI3bIKOBBIX CPEACTB;

* PACMO3HABATL KOH(MIMKTONCHHBIE CHTYALIHH 1 MpefoTBPALIATE KOH(PINKTbI 10 HX AKTHBHOH
dasbr;

* KOOPAWHHUPOBATE U BBIMOJIHATH paboTy B YCIOBHSIX BHPTYaIbHOTO B3aumoneicTBus (Miu
COUETAHIS PEabHOTO H BHPTYaIbHOIO);

. COMIACOBBIBATH MO3MLMH UJIEHOB KOMAHb! B IIpoLiecce paGoThl Hasl o0mMm
MPOAYKTOM/PEILIEHHEM,

* [IPEACTABIATh MYONHUHO Pe3yNbTaThl MHIMBUAYANBLHOR 1 FPYTTNOBON AEATEIbHOCTH KAk NEPEL
3HAKOMOI, TAK M I1ePea HE3HAKOMOT1 ayIMTOpHe;

« noABMpPATL NAPTHEPOB U JIEN0BOH KOMMYHHUKALIHH, HCXOAA H3 coobpaxeHni
PE3YBTATHBHOCTH B3aHMOZICHCTBHS, @ HE JIMHBIX CH MIaTHIT,

* BOCTIPHHMMATDH KPHTHUECKHE 3aMEUaHNs KaK pecype coOCTBEHHOIO Pa3BUTHS,

* TOYHO ¥ eMKO (POPMYIHPOBATL KAK KPUTHUECKHE, TaK 1 07100pHTE/IbHbIE 3aMeUaHnst B apec
APYTUX JHOAEH B PAMKax AenOoBOH 1 oOpa3zosarebHOI KOMMYHHUKALIHI, n30erast MpH 3TOM JIMUHOCTHbBIX
OLIEHOUHbBIX CYIKIEHHH.

[IpeaAMETHLIMH Pe3yabTaTAMH H
Boinyckuuk na peaydaenon yposie nayuncs:




—  pAaCKpbIBATh Ha MPHMEPAx poJib XUMMHI B HOPMHPOBAHHI COBPEMEHHO}H HAYUHOIT KAPTUHBI MUPA U
B MPAKTMYECKON MAESTeNbHOCTH HeIOBEKa, B3AMMOCBSI3b MEKAY XUMHEH M APYTHMH €CTCCTBEHHbIMH
HayKamu,

—  WIOCTPHUPOBATb HA NpUMEpax CTAaHOBICHHE H 3BOJIIOLIMIO OPFAHHYECKOH XMMHH KaK HAayKH Ha
Pa3NIMYHBIX UCTOPHUECKIX JTanax e pa3BUTHS,

—  yoTAaHaBNMBATL MPHYMHHO-CIIEACTBEHHBIC CBA3M MEKAy CTPOGHHEM aTOMOB XUMHUECKHX
37IeMEHTOB M TEPUONMYECKHM H3MEHEHNEM CBOMCTB XMMHUECKHX 3JIEMEHTOB H HX coeMHeHni B
COOTBETCTBUM C MONOKEHHEM XUMIUECKHX JIEMEHTOB B MEePHOLNIECKO CHCTEME,

—  aHANM3MPOBATH COCTAB, CTpOCGHUE H CBOHCTBA BELLECTB, MPUMEHsA TMOJOKEHHS OCHOBHBIX
CUMHYECKHX TEOPHil: XMMHUECKOro CTPOCHHA OpraHHYeCcKnX coennnennii A.M. byrneposa, CTpOCHHA
aToMa, XMMHYECKOi CBA3H, 3NEKTPOJINTHUECKOH ANMCCOLHALMH KHCIOT H OCHOBAHMH; yCTaHaBIMBATb
NPHUMHHO-CIIE/ICTBEHHbIC CBA3M MEKIY CBOMCTBAMM BELLECTBA M €r0 COCTABOM M CTPOCHHEM,

—  TIpUMEHSITH  [paBHIia CHCTEMATHUECKOI  MEXIyHAPOAHOH  HOMEHKIATYPbI KaK CpeacTsa
pasnuueHus 1 upeHTHdHUKALNN BELLECTB N0 HX COCTaBy CTPOEHHIO,

. COCTABNSTH MOJIEKYJAPHBIE H CTPYKTYPHbIC hopmy bl HEOPraHH1ECKMX H OpraHuHecKuX BELEeCTB
xak Hocuresnell uHpopmaunu O CTPOCHHH pellecTBa, €ro CBOficTBaX M MPHHALIEKHOCTH K
OTIpeIeJEHHOMY KIIacCy coeIMHeHNH;

— GbACHATb MPHPORY M CrOCOOEI oOpaszoBaHus XHMHUECKOll CBSI3H: KOBAJEHTHOM (nonspHOH,
HEMOJISPHOIT), HOHHOH, MeTATIHUECKO, BOAOPOJHOI — € UENbIO onpeneneHns XUMHUECKOH aKTHBHOCTH
BELIECTB;

—  xapakTepnsoparb (husnteckme CBOICTBA HEOPraHMYeCKHUX 1 OpraHHtecKix BELlecTB U
yCTAHABIMBATD 3aBUCHMOCTD (hu3MUECKNX CBOWCTB BEWECTB OT THMA KPUCTAIIHYECKOH PELLETKH,

_  xapaKTepu3oBaTh 3aKOHOMEPHOCTH B MAMEHEHHH XHMWUECKMX CBOHCTB [POCTBIX BELLECTB,
BOJOPO/IHBIX COEMUHEHNH, BBICIINX OKCHIOB ¥ THAPOKCH/OB,

—  npPUBOAMTH TPUMEPbHI  XUMHHECKHX peakiiii, PaCcKPbIBAIOLLIIX XapaKkTepHbIE XHMHUYCCKNE
CBOIICTBA HEOPraHUYECKHX M OPraHuiecKix BELIECTB M3YUEHHDBIX KJIaCCOB € LEbIO HX uneHTHduUKalu
u obbsicHeHHsA 00acTH MPUMEHEHNA,

—  onpexensATb MEXaHW3M  peakunu B 34BICHMOCTH OT yCNOBHIT NPOBEACHHA peakuuu H
[POrHO3UPOBATH BO3MOIKHOCTL MPOTEKAHUS XUMHUECKHX peakumii Ha OCHOBE THIA XHMHUUECKOH CBS3H H
AKTMBHOCTH PEAreHTOB,

—  ycTaHaBiMBaTh 3aBHCHMOCTDL peaxkLHOHHO criocoOHOCTH  OPTaHUYECKHX coequHeHHil OT
xapaKTepa B3aNMHOTO BIHAHNA ATOMOB B MOJIEKYJ/IaX C LENbi0 NPOTHO3HPOBAHIA MPOLYKTOB PeaKLnH,

—  yCTaHaBNIMBATH 3aBMCHMOCTDL CKOPOCTH XHMHUECKOH peakuui H CMELIEeHUsT XUMHUUIECKOro
paBHOBECHs OT PasjM4HBIX (hakTOpOB C LEJbIO ONPEae/eHId ONTHMAJbHBIX YCJIOBHH TMPOTCKAHHA
XUMHHYECKHX MTPOLECCOB;

_  yCTAHABJMBATL TEHETHUECKYIO CBA3D MesKy Kjiaccamu HeopraHmveckux OpraHuuecKnx
gerecTs s 0DOCHOBAHMS APUHLHITHAJILHON  BO3MOKHOCTH fonyueHus  HEOPraHW4eCcKux M
OpraHHueCKHX coeMHeHH Il 3a1aHHOrO COCTaBa i CTPOCHHA,

_  nopbupaTh peareHTbl, YCIOBHs 1 ONPEACIATH MPONYKThI PEAKLMH, MO3BONAIOIINX peajn30BaTh
nabopaTopHbIE M MPOMBILIICHHbIC Cr10coBbI TONYYEH s BaXKHEHINX HEeOpraHWYecKHX M OpraHuHecknx
BELLECTR,

—  OMpenenATh XapakTep CPeibl B pesynbTarTe rHApoIn3a HEOPraHHYEeCKHX i OPraHiecKnX BELIECTB
¥ MPUBOAMTH TMPHMEPbI FHAPOIN3A BelecTs B TOBCEAHEBHOM JKU3HU EJIOBEKa, BUONOrHHYECKNX
OBMEHHBIX MPOLECCaX H MPOMbILITICHHOCTI,

—  MPUBOIMTD MpHUMEpbI OKHCJIHTENbHO-BOCCTAHOBHTE/IBHBIX peakuni B npuporne,
MPOU3BOJICTBEHHBIX MPOLIECCax H JKH3HEes TeJILHOCTH OPraHi3MOB,

_ oBOCHOBLIBATH MPAKTHUYECKOE MCMONB30OBAHNC HEOPraHW4ECKHX W OPTaHM4ECKUX BELICCTD M UX
peakLuii B MPOMBILIEHHOCTH 1 ObITY;

_  BLINOJHATL XHMHUECKHI SKCMEPUMEHT M0 PACTIO3HABAHMIO M TIOJYHEHHIO HEOPraHH4ECKHX U
OpraHHyecKHx BELIECTB, OTHOCSILLAXCA K PasjH4HbBIM - KJaccam COENMHEHUN, B COOTBETCTBHH C
mpauiamMi Mo [preMami GesonacHoil paboThl ¢ XUMHYECKUMH pelecTBaMM M J1abOpaTOPHLIM
000pyLOBaHHEM;




—  TIPOBOANMTbL PacueTbl Ha OCHOBE xumuueckux (Gopmysa H ypaBHEHHI peakuuii. HaxoXKaeHne
MoueKynapHOil (GopmyJIbl OpraHU4eCKOro BEUIECTBa MO €ro [IOTHOCTH W MACCOBBIM HOJISIM 3JIEMEHTOB,
BXOISILLIMX B €ro COCTaB, HJIH 10 MPOLYKTaM Croparms, pactiersl MACCOBOH 10K (Macchbl) XHMHUYECKOTO
COeqMHEHHs B CMECH; pacueTbl Macehl (o6bema, KOJINIECTBA perecTsa) MPOAYKTOB peakumny, ecin OAHO
43 BellecTs naHO B M30bITKE (MMEET NPUMECH), PacHeThl Maccopoil nnu 0ObeMHOM 10N BBIXOAA
TIPOJyKTa PEAKLUMH OT TEOPETHUCCKH BO3MOJKHOrO; pPacyerbl TEMI0BOro sddpexra peaxiii; pacHeTbl
06 BEMHBIX OTHOLIEHWH TasoB MPH XMMUHUCCKHX peakLusiX; pacueTbl Macchl (o6bema, KOJIHYECTBA
BElIecTBa) TPOLYKTA PEAKLINH, €C/IH OIHO 13 BELIECTB JaHO B BHJE pacTBopa C onpeeseHHoi MacCOBOH
fo7elt pacTBOPEHHOTO BELIECTBA,

— HCMOJIB30BATH METOMbI HAy4HOrO TMO3HAHMS. AHANM3, CHHTE3, MOJEINpOBAHNE XHUMHHUECKHX
[POLIECCOB M ABJNCHUI — MPH perierin yueOHO-HCCIe0BaTENbCKIX sanad no M3y4eHHIO CBOHCTB,
CrI0coBOB MOJy4eHHs 1 pacro3HaBaHus OpraHHHecKHX BELECTB;

_ ppazmerh npapunamy 6e30nacHoro oGpalileHns ¢ EAKNMH, FOPIOHHMIT I TOKCUUHBIMH BELLECTBAMH,
cpencTBaMu ObITOBOH XIMHUH,

—  OCYWIECTBJIATb  MOMCK CHMHYeckoll  MH(popMauuH [0 HA3BAHWAM, pneHTuduKaTopam,
cTpyKTypHbIM GopMyaM BELICCTE,

—  KPUTHYECKH OLIeHMBATH U WHTEPTPETHPOBATE XHMHUECKYHO uH(OPMALIHIO, CONEPHKALLYIOCsH B
COOBLIEHHAX CPEeICTB MaCcCOBOI nHopmaLu, pecypeax UnTepHeTa, Hay4HO-NOMyNAPHLIX CTaThsX C
TOUKH 3pEeHUs eCTECTBEHHO-HAYHHON KOPPEKTHOCTH B HEJIIX BLISIBCHHS OLIMOOUHBIX CYKACHUIT U
GopmupoBanHms coOCTBEHHOM MO3HLIMH,

—  YCTAHABJMBATH B3AHMOCBAIH meskay dakramu H Teopueii, NPUYHHON 1 CIICACTBHEM rnpu anaamnse
npoOeMHBIX cuTyauii 1 000CHOBAHHH MPUHHMAEMBbIX pelieHnit Ha OCHOBE XMMUHIECKIX 3HAHHIA,

—  MpencTaBNATb MyTH POHICHHA rnoBanpHbIX npodneM, CTOALMX TEPel 4eJIOBEHECTBOM, U
reperneKTHBHbIX HanpaBIeHUH  PasBUTHA KHMHYECKHX TEXHOJOruH, B TOM HHCIE TEXHOJIOTHH
COBPEMEHHBIX MAaTepHasos € pasnuuHOl (YHKUHOHANBHOCTBIO, BO30BHOBISIEMbIX MCTOUHHKOB ChIpb3,
niepepaboTKH 1 yTHIN3ALIH [POMBILIJIEHHBIX 1 ObITOBBIX OTXOMOB.

Buinyeknuk na yaiybiennom yposne ROAYUHI BO3IOIICILOCIT HAY UL

—  (popmyauposans ye:to neeaedoeaniisl, GpIOGH2AND 1 NPOBEPAINDL IKCHEPUMCHMALILHO 2UNome3bt 0
UMUYECKUX CGOTICMEAX Geujecms 1d OCHOGe X cocmasd i cmpoenust, ux cnocodnocn ecmynans 6
Xumuyeckue peakyull, 0 xaparmepe i NPOOYKMAX PasiubIx XUMUYECKUX pearyll;

_  camocmosmenvio naanuposams U NpoBOOUMY  XUMUUECKUC aKenepuMennol ¢ coba100eHueM
npasii Gezonacnoil padon ¢ eenjecmeat i Aa0Opamopibiv 0O0pPyOOBaANIEM;

— unmepnpemuposamy oarnvie 0 cOCMace i cmpoeni Geujecms,  Noiyyentvie ¢ HOMOUBIO
coBpeMenplX (PUURO-XUMI YECKIX MCMOJOE!

— omicHIGamy COCMOANUE NeKMPona 6 amoxe nda OCHOBE COBPEMENTBIX KEANMOBO-MEXAHUYECRUX
npedcmasaenuil 0 cmpoetil amod st OGBACHEHUS PE3YAbMANO8 CHERMPATLIO20 ananisa Gejecnes;

—  Xxapakmepusoeans poib A30MOCOOCPACAIUX  2eMEPOYURTITECKUX coeQunenuti u HyKietunosux
KUCAOM KAK GaIICHETUIUX OUON02UNCCKI AKMUGHLIX Geujecms;

—  NpO2HO3UPOBAMb  BO3MOICHOCTE npomeKaniis ORUCTUMEBHO-BOCCIIAHOGUMENbHBIX peaxifil,
ReACaUUX. 6 OCHOBE NPUPOOHDIX U NPOU3EOOCIGEHHbIX NPOYECCOB.

COJIEPKAHUE VUEBHOT'O NPEAMETA
10 knace

Beenenne. Ilpenmer OpraHH4ecKoil XHMHIL. OcoBeHHOCTH CTPOEHHS 1 CBOHCTB OPraHUiECKHX
coenuHeHuit. 3HaueHue u polb OpraHUvecKoil XHMHH B CHCTEME eCTECTBEHHBIX HAyK M B JKH3HH
obuectsa. KpaTkuit o4epK MCTOPHH pasBUTHA OpraHuyuecKo XUMHIH.

TTpeanochUlkn CO3aHHA TEOPHH CTpOEHHs: TEOPHs PAAHKAJIOB H Teopnsi THIIOB, PabOThI A
Kekyne, 2. ®panknania H A. M. BytaepoBa, Cbe3ll ppaueit 1 ectecToncrpirareneii 8 r. Hlneiiepe.
OcHOBHBIE TIONOYKEHMsI TEOPHH CTPOCHHS OpraHH4ecKHX coenunenuii A. M. byraeposa. XHMHYECKOE
cTpoeHHe 1 CBOHCTBA OPraHutecKix pelecTs. M3omepus Ha npumMepe H-GyTana 1 u300yTaHa.

DaekTporHoe 001aKo H op6uTaib, UX GOPMbL: S U P. DNeKTPOHHbIE 1 3IeKTPOHHO-TpaduiecKkne
dopmyJibl aTOMA Yriepond B HOPMAaJbHOM H BO30Y/KAEHHOM COCTOAHHAX. KopaneHTHas XHMH1ECKas
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cBsi3b M ee pasHosuaHoCTH. Bonopopuas CBSSb. CpapHeHne OOMEHHOTO H JIOHOPHO-AKLENTOPHOIo
MEXAHM3MOB 06Pa30BaHusl KOBANEHTHOH CBA3M.

[lepBoe BaJIeHTHOE COCTOAHME — Sp3-ruOpHAN3aLIMA — Ha NPUMEPE MOJICKYJIB! meTaHa U Apyrux
aJKaHOB. BTOpOE BAJCHTHOE COCTOSHUE — sp2-rubpuan3alis — Ha NPUMEPE MOJNCKYJIbI 3TUJICHA.
Tperbe BaneHTHOE COCTOAHNE — sp-rubpunusanys — Ha MPUMEPE MOJIECKYIbI auertuieHa. I'eomerpus
MOJIEKYJl PACCMOTPEHHBIX BELIECTB W XapaKTepucTHka BHIOB KOBaJeHTHOI cBasu B HMX. Moznenb
Tusecn uisi 0ObSCHEHM B3aHMHOIO OTTAJIKHBAHMSA rubpuHbIX opOuTanel 1 MX PaCronokKeHus B
NPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

NemoncTpaunn, Kojekuus OpraHutieckix BELeCTB, MATEPHAIOB M M3/ENHi U3 HKX. Mopaenu
monexyn CHa n CH30H; CoHa, C2Ha 1 CeHs; H-OyTaHa. H OTCYTCTBHE B3AMMOJIEICTBHA ¢ AMITHIIOBBIM
supom. Konexiust MosuMEPOB, MPHPOAHBIX 1 CHHTETHYECKHX KaydyKOB, EKapCTBEHHBIX MPenapatos,
kpacureneil. [llapocTepkHeBbIC 1 obbemuble  moze Jau  mosekyn Ha, Cly, Ny H0, CHa.
[lapocTepikHeBble 1 OOBEMHbIC MOACIH CHa4, CH4, C2Hz Mogenib, BbIMOJHEHHAs U3 BO3/LY LI HBIX
LIApOB, AEMOHCTPHPYIOLIAs OTTATKHBAHIE ruGpuaHbIX opOuTalIei.

Crpoenne u KaaccHpuranms OpPraHHYecKHX coepquuennii, Knaccnduranus OpraHniecknx
COeNMHEHHIT M0 CTPOEHMIO  (YTJIEPOAHOTO  CKECTAN: aunkaryeckne (ankaHbl, aJKeHbl, AIKHHDBL,
/KA Menbl), KapOoUMKInUeckne (Uukoankatbl 1 apeHbl) M TeTepOLMKINYECKHE. Knaccudurauus
OpraHHYECKHX coenyHEHMH N0 (YHKLUMOHANbHBIM Tpynnam: CrHpTLL, (henosbl, mpocThie A(GUPS,
ANbCTIIBI, KETOHbI, KaPOOHOBbIE KHCOTbI, COKHBIC yupsbl.

HomeHKIaTypa TpUBUAIbHAsA, PalioHalbHA! | MIOTTAK. PaunoHanbHas HOMEHKJATypa Kak
MpeaecTBEHHUK ~ HOMEHKIIATYPDI UIOTTAK, TTpunumnsr  0OpasoBaHus Ha3BaHWI  OPraHUYeCKHX
coenunennit no UIOTTAK: sameliens, POJIOHAUANTLHOH CTPYKTYPDL, CTApLIMHCTBA XapaKTePHCTHHECKHX
rpyn (anaBATHbI NopsiAoK).

CTpyKTypHAs H30MepHs W €€ BHIbL M3OMEPHA «YrAEPONHOrO CKeJeTay, M30MEpHs NONOKCHIA
(kpaTHO¥ CBSI3H 1 pyHKLHOHATLHOM PYIIIBI), MEXKKIJIACCOBAs H3OMEPHL. [IpocTpaHCTBEHHAA H30MEpHA H
ee BUJbl, FEOMETPHUECKas 1 ONTHYCCKAs. BHONOFHUECKOE 3HAUEHHE ONTHUECKOH H30MEPHIL. OTpaxeHue
0coBEHHOCTEH CTPOEHHS MOJIEKYJT TEOMETPHUCCKHX 1 ONTHUYECKHX H30MEPOB B HX HA3BAHMAX.

Nemonctpaunn, OOpasubl npescTaBuTenell pasiuiHbIX KJIaccos OpraHuyecK1x COENMHEHNH 1
LIAPOCTEPIKHEBBIC HITH 06beMHBIE MOAENIH HX MOJICKYJ. Tabnuubl «HazpaHie ankaHOB W AJKWIJIBHBIX
OpraHM4ecKNX COCAMHCHNN Pas/IMHHbIX K1accoB. MOIENN MOJIEKyYJ1 H30MEPOB PA3HbIX BHAOB H3OMEPHIH.

Peakuuu OPramiaecikix coegnHenuii. TMousTHE O peaKLHsx 3ameleHis. [anoreHHpoBaHie
AJIKAHOB 1 APEHOB, LEJOYHOH THAPOJIH3 raloreHaIKaHob,

[MousTwe O  peakuusx  NPHCOCAMHCHHSL Tuppuposatue, — THAPOrajoreHHpoBaHHE,
rajoreHupoBatie, Peakunn nojaHMepH3aLiit 1 nonukonnencaii. TToHATHE O PEAKUHMAX OTLICTICHHA
(snuMuHKpoBanns)  JlernapnpoBaHue ankatos. Jleruaparanusi CrHPTOB. JleruapoxnopupoBaHie Ha
npuMepe rajoreHasKaHoB. TToHATHE O KPEKHHIE ANKaHOB M ICMOINMEPH3ALITH MoJIMMEPOB.

Peakiy  W3oMepusaluu.  LomosurHueckuii 1 FeTEPOIMTHHECKHIT  Pa3pbIB KOBAJIEHTHOH
XHMUUECKOTT CBA3H; 0OPa30BaHIE KOBATCHTHOH CBA3H 110 JOHOPHO-AKLIENTOPHOMY MEXAHHIMY. [MonsTHE
0 Hykjeopune u snexrpoduie.  Knaceupuratms peakuuii MO THIY pPearHpyoumx HacTHil
(nyxneoduibHbIE W 31eKTPO(PUIbHBIE) 1 MPUHLIITY HIMEHEHHUA COCTABA moJiekyibl. B3auMHOE BIHSIHHEC
ATOMOB B MOJIEKyJax OpraHH4eCKuX BELICCTB. UHyKTHBHDIH H vesomephblil a(dexrbl. TTpapnio
MapKOBHHKOBA.

PacuerHbie 3a1ati. BpIUHCIEHHE BbIXONA MPOLYKTa PEAKLIH OT TEOPETHUYECKH BO3MOIKHOTO. 2,
KoMOUHHPOBAHHDBIE 3a1a4H.

JlemoncTpaunn, B3pbs cMECH METaHa ¢ XJIOPOM. ObeciipeurBanie OPOMHON BOJbI STHJICHOM H
aueruaeHoM. [onyueHne q)eHono(boprvlaﬂbnern,unoi‘i CMOJIbL.

JlernionuMepu3aLns noauITHICHA. [ToayueHue dTHIEHA M 3TAHONA. Kpexunr kepocuna. B3pbis
rpemyuero rasa. ["openue MeTaHa nim riponan-0yTaHOBOH cMecH).

Yraesoaopoabl. [Toustne 00 yrieBonOpOIax. [TpHpOAHbIEe HCTOYHIKH yrJIEBOAOPOAOB. HedTb 1
ee TPOMBILINICHHAs nepepaboTka. PpaKUMOHHas MEPeroxKa, TEPMHUECKHIT H KATATUTHUIECKHI KPeKUHT.
[TpuponHbIit ras, ero cocras H MpaKTHUECKOe HCMO/b30BAHKE. Kamenusiii yronab, KokcoaHHe
kamenHoro yras.  Tlpoucxoskaenue — MPUPOAHBIX HCTOUHMKOB  yriesoaoposos.  Pupopmunr,




ANKHIMPOBAHNE M apOMaTH3aLKA He(TenpOAyKTOB. JKOJOTHHECKIE acriekThl A00buM, nepepaboTki M
HCTIONb30BAHMS TIOJIE3HBIX HCKOMAeMBbIX.

Ankanbl, ToMonorudeckiii psaa v obwas dopmysa aaKaHOB. CrpoeHune MOJIEKyJibl METaHa H
npyrux ankanos. Flsomepui  ajnKaHoB. Ousuueckie CBOMCTBA anKaHOB. AJIKaHBL B npHUpOIIE.
[TpoMBILILIEHHBIE criocoBbl  TOJydeHHs:  KPeKMHT  allKaHoB, dpakuHOHHas reperonka HepTH.
JlaGoparopHbie  CrocoObl  MOJYHCHH anlKaHoOB, CcuHTE3 Biopua, nexapOOoKCHINPOBAHHE cosen
kapBOHOBBIX KHMCJIOT, THAPOJIH3 kapOuaa amoMuHus. Peaxun samenienns. [opeHue aikaHOB B
pasmiuHbX ycnopusax. TepMuueckoe pa3jIoKeHHe ajKaHOB. Vsomepusausi ankaHos. Ilpumenenne
ankaHOB, MexaHu3M peaKiuy PaguKaibHOro 3aMeLeHis, ero craznu. IIpakTHieckoe MCrosib30BaHue
3HAHUIA O MEXaHHU3ME (csoﬁonﬂo-pannKanbﬂom) peakLnii B MpaBuiax TEXHHKH 0e30MmacHOCTH B 6brry "
Ha MPOM3BOACTBE.

AsIKeHbI, ['OMOJIOrnyeckiii pan u oBuas (opmyna ankeHos, CTpoeHHe MOJCKYIE] STHIIEHA H
Apyrux aKkeHoB. M3omeps ankeHoB. CTPYKTYpHAs W MPOCTPAHCTBEHHAA. Homenknatypa H (pu3HUuecKkne
cBoficTBa ankeHoB. ITojyueHne STHICHOBBLIX YrIeBOAOPOLIOB 3 AJKAHOB, rajoreHanKaHoB v CrHUpTOB.
[Tonspy3aLliist CUrMa CBsA3H B MOJICKYJIAX atkenos Ha npuvepe rponena, Ionarue 06 mHaykTHBHOCTH -
I+) opdexre Ha MPUMEPE MOJIEKYJILI nporiera. Peakuun  MPHCOCTHHEHIA (raJOreHupoBaHHE,
PHAPOraNoreHUpPOBAHME. 1 MONMMEpH3aLIH ankenos, [TpUMEHEHHE aJKEeHOB HA OCHOBE HX CBOWCTB.
MexannsM peaKiiy 31eKkTpopuIbHOrO NPHCOCANHEHIA « ankenam. OKHCTEHHE ANKEHOB B «MSTKHX) H
«KECTKHX» YCIOBHAX.

ANKHHBI, [OMOJIOTHYECKHH pAll alKHHOB. O6mas hopmyna. CTPOEHHE MONEKYJIbI AUCTHICHA T
APYrUx alKUHOB. Wsomepus ankuuos. HomenkiaTypa ALETHIEHOBBIX YTJIEBOAOPOIOB. [Tonyuenune
ANKMHOB, METAHOBBIH M kapOMAHbIA criocoBpr.  Dusmueckne  CBOHCTBA - ANKHHOB. Peakunn
[PUCOEAMHEHNA:  ranoreHUpoBaHKE, [HAPOraoreHupoBaHue, — riapaTais (peakums  Kyueposa),
ruppupoBanue, Tpumepusalmst aleTHIcHa B Genszon. IlpnveneHue ajiKMHOB. OxucneHue ajJKHHOB.
Ocobbie CBOIICTBA TEPMHUHAIBHbIX ATKHHOB.

Asxaauensl. O6was dopmyna anKagHCHOB. Crpoenne monexys. Hsomepus HOMEHKJIaTypa
ankaenos. MU3NUECKHE CBOICTBA. B3auMHOE PacrioyoKeHne cHrMa-cesizeil B MOJeKyiax ajKaaHeHoB.
KyMyJIHPOBAHHOE, COMPSUKEHHOE, msonuposantoe. OcoOeHHOCTH CTPOCHIA CONPsXKEHHbIX aKAIHEHOB,
ux  mosydeHne. AHanorus B XHMUHCCKUX cBONCTBAX AlKEHOB W AJKaJAHCHOB. [Tonumepuzauns
ankameHos, HarypanbHbli 1 cyHTeTHUEeCKHIT KayuyKi. Bynkanusals KaydyKa. Pesnna. Pabors C. B.
Te6enera. OcoBEHHOCTH peaKiiHil NPUCOCAHHEHIA K AJKAIMEHaM C COMPsIKEHHbIMH CBA3AMH.

[uknoankatbl. [loHaTHE O UMKIOAIKAHAX U ux cpoiicTsax. I'omosorn4eckui pai H obutas
(opmyna LMKJIOANKAHOB. HanpsokeHue LMKIa B C3H6. C4H8 u CSHI10, xondopmaumi C6H12.
P3omepus LMKJIOATKAHOB (MO «yrjaepoAHOMY CKeneTy», WHC-, TPaHC-, MeskkiaccoBas), XUMHUHECKHE
CBONCTBA LMKJIOANKAHOB, FOPEHHe, PasTOKEeHHE, paziKaibHOE 3aMeLleHne, H3OMEPH3ALUT. OcoOnle
CcBOMCTBA LMKIOMPONaHa, LMKNOOyTaHa.

Apenbl. BeH30 KaK MpeacTapiTeb apetos. CrpoeHne MosieKyJibl GeH3ona. ConpskeHne cpsseil,
HOMEHKTaTypa apeHoB, MX MOy~ HA SIEKTPOHHYIO [IOTHOCTb COMPSKEHHOTO MH-00/1aka B MOJEKYIax
FOMOJIOrOB OeH30Jia Ha MpuMepe TOyosd. Xumudeckne csoiicTBa Oensona. Peakin 3aMELLCHIA c
yuactuem OeH3ona: ranoreHHpoOBaHHC, HUTPOBAHHE W AJIKMIMPOBAHNE. [Ipumenenne Oensona 1 ero
FOMOJIOrOB. PanukanbHOE XJIOPHPOBAHHEC Genszona. MexaHN3M W yCJOBHs NPOBEAEHHA PEeaKLiH
paslHKaIbHOTO XJI0PHPOBAHHA Genzona. Karanuruiyeckoe ruipHpoBaHie Gensona. MexaHHu3M peakiiil
3MekTPOQHILHOrO 3aMELICHHA: TAIOreHUPOBAHITA 1 HUTPOBaHHs GEH30Ma 1 €ro roMOJIOroB. CpasHenne
pEaKIHOHHOMN CrOCOOHOCTH Gensona ¥ TOJAYOsA B PEAKLMAX 3aMCLUCHIL. OpwuenTupyiotuee aeicTsme
rpynnst aromos CH3— B peakumix 3aMeliennsl ¢ yuyacTtuem Tolnyosa. Opuenrantbl 1 1 11 pona B
peaKiusIX 3aMelleHHs ¢ yHacTHem apeHos. Peakiuin GokoBbIX Leneil anknnOeH30NoB.

Pacuernbie 3aaaun. 1. Haxoxaenue MONCKYJIAPHON GopMylibl OpraHn4iecKoro coeArHeHHs 1o
macce (0ObeMy) MPOAYKTOB CropaHis. 2 HaxoaeHne MosekyaspHoil Gopmyibl BELIECTEA no ero
OTHOCHTEJIBHOI [IOTHOCTH H MACCOBOH NOJIE JNIEMEHTOB B coennnenysx. 3. KomOuHHpOBaHHbIE 3a1a1H.

Jlemoncrparn. Kosnexuns «[TpuposHble HCTOUHIKH YTIIEBOAOPOIOEY. CpasHeHue MpoLECcCoB
ropexus. HeTH M MPHPOXHOrO rasa. OBpasosanue HedTAHON TUICHKH HA MOBEPXHOCTH BOAbI.
KaTantuaeckuii KpekuHr napapuna. Pactsopenne napapuna B GeH3uHe 1 McnapeHue pacTBopuTens 13




cmecu. Ilnasnenue mnapaduHa v ero OTHOLWICHHE K BOAC (pacTBOpeHHe, CpaBHEHHE MJIOTHOCTENH,
cmaunsanue). Pasnenenne cmecu OeH3UH — BOAA € MOMOLIBIO JeJIUTEJIbHOH BOPOHKH.

[lonyueHne MeTaHa M3 aLeTara HaTpHA M THAPOKCHIA HATPUA. Monenu MOJieKysl ankaHOB —
LIAPOCTEPIKHEBBIE M OOBEMHBIC. Topenue meraHa, Mponat- OyTaHOBOI cMecH, napaduHa B yClIOBHAX
M36BITKA U HEJOCTAaTKA Kueaopoaa. B3pbis cMecH MeTaHa ¢ BO3AYXOM.

[IlapocTepsKHEBbIe M 00beMHbIE MOAEH MOJIEKYJl CTPYKTYPHbIX MPOCTPAHCTBEHHBIX N30MEPOB
ankeHoB. O6beMHbIE MOZIeNH MOJeKy N ankeHoB. [lonyuenne sTeHa 13 sranona. ObecuBeyUBaH1e STEHOM
6pomuoit Bonbl. OBecupeunBanne STEHOM PACTBEOPA nepMaHratara kanns, ['openue sTeHa.

[TonyueHue aueTHiIeHa 13 kapbuna kanbuus. Pusnueckue cBoiicTBa. B3anmoneiicTeye aueTuaeHa
¢ GpomHoii Bosoi. B3anmoseficTaie aUeTHIICHA C PaCTEOPOM nepmaHraxara Kanns. I'openne aueriieHa.
B3auMOeiicTBHE aLeTHIIEHA ¢ PACTBOPOM COJIH MEN HJTH cepebpa.

Mozeny (wapocTepxkHesbie n 0ObeMHbIE) MOJEKY ANKAAMCHOB C PpasiM4HBIM B3AHMHDBIM
pacroioKeHHeM na-ceazeil. Jlenonumepusaunsa Kayqyka. Mogenut (mapocrepryKHeBble U oOBbeMHBIE)
MOJIEKYJl AJIKAJHEHOB C PA3NIM4HbIM B3AHMHBIM PacroNoKeHHEM MH-CBsi3eil. Koary/ s MIeHHOro CoKa
Kay4yKOHOCOB (MOJIO4ast, OMYBaHIHKOB HIIH durxyca).

[IlapocTepskHeBbIE MOAETH MOJIEKYJ LIMKJI0A/IKA HOB 1 LHMKJIOreKcaHa K pacTBOpy nepMaHranara
Kasus 1 OPOMHO# BOJE.

IllapocTepkHeBie U OOBEMHbBIE MOCITH MOJIEKY Genzona W ero romosioros. Pasnenenue
OMOLIBIO [ENHTENbHON BOpPOHKH cMecn OeHson — BOXA. PactBopeHue B OeH307€ PAsJIHUHbIX
OpraHMuecKUX M HEOPraHu4eckux (Hanpumep, cepbl) BELIECTB. DKCTPArnpoBarie kpacureneil u Apyrux
perecTs (Hanmpumep, Hoaa) OeH3010M 13 BOAHDBIX pactsopos. I'openne Gensosna. OTtnowenne Oensona K
GpoMHOIl BOAE M pacTBOpY MepMaHraHara kanus. Tlomyuenue HUTpOOEH30M. OfecuBeuHBaHne
TONYOJIOM MOAKHCIIEHHOTO PACTBOPA NepMaHraHata kanausl 1 OPOMHOMH BOABI,

JlaGopatopubie onbiTht, 1. [locTpoeriie mozeneii Mosnekyn ajikaHos. 2. CpaBHEHHE MIOTHOCTH
cmeceil B Oensune. 5. Tlonyuenue auernneHa W ero peakilih ¢ OpomHOIT BOJOH M PacTBOPOM
riepMaHraHaTa Kajms.

KncopoacoaepiRauime coeinHeHms. Crnuprbl Cocras knaccndukauus cnupros. Msomepns
crupToB (MONOMKEHUE THAPOKCHIIBLHBIX TPyM, MESKKIACCOBAs, «YrIEPOIHOro ckenerar). MPusuyeckue
CBOICTBA CIMPTOB, X roJydeHne. MexmonekyapHas pomopoaHas ceszb. OCOOEHHOCTH 3NEKTPOHHOTO
CTPOEHHS MOJIEKYJl CTUPTOB. XHMHUYECKHE cBoficrBa CriMpToB, 00YCJIOBIECHHbIC HANMMMEM B MOJICKYJIaX
TMAPOKCHIBHBIX  Tpynm:  00pasoBaHie  AJIKOTOJATOR, B3aUMOJIEiicTBHE €  aJOreHOBOLOPOAAMH,
MEXKMOJIEKYJIIpHAst W BHYTPUMOJICKYIIApHA nernmparauds, — orepudnkaus,  OKHCICHME
JIErHIpHPOBaHKHE CIIUPTOB. OcoBeHHOCTH CBOHCTB MHOIOATOMHbIX CITHPTOB. KauecTBeHHAs peakuus Ha
MHOTOATOMHBIE CTIHPThI. BaskHelilye npeacTaBuTenit CrHpTos. d1310N0rHUECcKoe AeiicTBIEe METAHOIA 1
sTanona. ATkorousm, ero nocienctsus. [TpodunaxTika agKOroHIMa.

Mdenonbl. Penost, ero gpuantueckue CBOHCTBA W MOJyHCHHE. Xumuueckne cpoiicTsa (peHona Kax
dynkumst ero crpoeHus. KHCaoTHbIe cpoiicTBa, B3anMHOE BIHMAHHE ATOMOB M TPyNM B MOJEKyJax
OpraHMYecKHX BELIECTB HA MPHMEPE denona.  Tonnkonnencauus (Qeuona ¢ opmabIeriioMm.
KauecTsenHas peakums Ha (eron. Ilpumencnne denona. Knaccuduraims denonos. CpasHenue
KHMCIOTHBIX CBOMCTB BEIIECTB, COACPIKAIIMX FHAPOKCHIIBLHYIO TPy BOMbI, OJIHO- M MHOFOATOMHbBIX
crnpros, (eHona. DNeKTPOQUIBHOE 3aMELICHNE B HenzonbHoM Kosblie. TlpumeHeHne npou3BOAHBIX
thenoua.

Anbaeruasl. Keronsi, CTpoeHHe MOJIEKYI albACTHAOB 1 KCTOHOB, 11X H3oMepus 1
womenknarypa. OcoOeHHOCTH CTPOCHHS kapbonuabHOI rpynnbl. Pusuueckne csoiicTea hopmanibaernia
U €10 TOMOJIOroB. OTAeNbHBIE MPEACTABUTEH aJIbACTHAOB 1 KETOHOB. Xumnueckne cBOHCTBA
aJIberua0B, 00YCIOBICHHbIE HATTHUHEM B MOJICKYIIC kapGOHNJIBHOIT TPYITTIbI aTOMOB (FHAPHPOBAHUE,
OKHCIIEHHE aMMHAYHBIMH PACTBOPAMH OKCHIA cepebpa u ruapokenaa Meam (11)). KauecTBeHHDIE
peakiii Ha ajbaeruapl. Peakuns HOMHKOHAeHCaLH QopManbAerna ¢ PeHOIoM. OcobenHocTH
CTPOEHHUS M XHMHUECKHX CBOHCTB KETOHOB. HykneopunbHoe NprcoeintHeHne K KapOOHHIIbHBIM
coepnuennsm. TIpucoennHeHne IHaHOBOLOPOAA H rugpocysib(uTa HaTpHs. B3anmHoe BJIMSIHHE aTOMOB B
monekynax. [ajloreHnpoBaHHe aTbAerujoB i KCTOHOB.

Kapbonosble KHCI0TbL CrpoeHue MONEKY/ KapOOHOBbLIX KHCIOT i kapGOKCHIBLHOM TPy
Knaccuukaims 1 HOMEHKIATypa kapOOHOBbBIX KHCJIOT. PH3HUECKHE cBoiicTea KapOOHOBbBIX KHCJIOT 1 HX
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3aBHCUMOCTH OT CTPOEHHMA MOJICKYIL. KapOoHOBbIE KMCJOTbI B TNPUPOAE. bBuonoruyeckas poJib
kapGonosbix KucyoT. Obmme CBOWCTBA HEOPraHMYECKHX W OPraHn4ecKux KHCJIOT (B3auMopeiCTBHE C
MeTalnaMu, OKCHAaMM METajjioB, OCHOBAHMAMH, cosisiMi). BuusiHME yriieBOAOPOAHOrO panukajia Ha
cuty KapBOHOBO#H KHCJOTHI. Peakius sTepudUKaLKH, YCIOBUS e MPOBEACHHS. Xumuueckue CBOMCTBA
HermpenenbHbIX KapOOHOBBIX  KHCIIOT, 00YCIOB/IEHHbIE HANMMMEM [1-CBA3H B MOJICKYJIC. Peakumu
31eKTPOGHIBHOTO 3aMeLLeHNs ¢ y1aCTHEM OeH30ITHON KHCIIOTHL.

Cnoxubie 3¢upbl. CTpoeHHe CIIOKHbBIX s¢upos. HMsomepns ClOKHbBIX 3UpoB («yrjaepoaHOro
cxeneray U Mexknaccosas). HomeHknaTypa ClokHbIX SQHPOB. OBpaTHMOCTD PEaKLy ITepuduKaLmy,
FHAPONN3 CIOKHBIX 2(GUpOB. PaBHOBECHE PEAKLMH srepu(UKaLii — THAPON3A; (AKTOPbI, BAHSIOLINE
Ha HEro.

JKupel. JKnpsl — cnoHble SGUpbI rIMLEPUHA H kapboHoBbiX KkncsoT. Cocras M CTPOEHHE
sxupos. Homenkatypa u knaccudukaums xiupos. Macaa. XKupel 8 npupone. Buonoruueckue QyHKLMN
skupoB. CaoiicTBa xk1poB. OMBIICHHE XKHPOB, NONYHEHHE Mbina, OGBsicHEHHE MOIOIUX CBOHCTB MblA.
THpUpPOBAHKE XKUJKHX JKHPOB. MaprapHH. Mousitie o CMC. OGbsACHEHHE MOIOUHX CBOMCTB MblIa H
CMC (B cpaBHEHUH).

Pacuernbie 3aaun. BbluucieHus Mo TePMOXHMUUECKIM yPABHCHHAM.

Jlemoncrpaunn. Gusnyeckue CBOHCTBA TAHONA, nponanosna-1 n Oyranona-1. [IlapocTeprkHeBbIC
MOJZIE/I MOJIEKYJT M30MEPOB € MOJIEKYIAPHBIMH dopmyaamu C3H8O u C4H100. KonnuecTBeHHOE
BLITECHeHHe Bonoposa u3 cnupra Hatpuem. CpaBHeHNe peakiuii roperus 3THIOBOrO M MPOMHUIOBOTO
cnupros. CpaBHeHHE CKOPOCTEH B3AMMO/IEICTBHS HATPUSL C 3TAHOJIOM, MPONaHOJIOM-2, FIHLEPHHOM.
TMonyuenue npocroro sfupa. Tloy4enue cnoskHoro 3(upa. TlonmyueHue dSTena 13 ITAHOJA.
PacTBOpMMOCTb (eHONa B BOAC MPH oBLIMHON 1 TIOBBILIEHHOM Temrepatype. BuiTecHenHe ¢enona u3
beHoATa HATPHS! YrONBHOH kucnoroit. Peakuus peHona ¢ XJOPHIOM Kenes3a (IIT). Peakuns (erona ¢
dopmanbaernmom. [lapocTepikHEBbIC MOACIH MOJIEKY]l aNbAETHIOB M H3OMEPHBIX MM  KETOHOD.
Oxucnenne Oensanbaeruaa Ha Bosayxe. Peakuus «cepebpsinoro 3epkana». OKnCEHHE albICriaos
ruapokcrnom mean (11). 3HAKOMCTBO € (PH3HUECKHMH CBOHCTBAMI HCKOTOPBIX KapOOHOBbLIX KHCJIOT:
MypaBbUHOI, YKCYCHOI1, MPOMHOHOBOIA, MACHISIHOII, [aBeneBoil, TMMOHHOII, OJIEHHOBOI1, CTEApHHOBOI,
Genzoiinoil. Bosronka OeH30MHON KHCIOTBI. OrHOLIEHHe PA3NUYHbIX KapOOHOBBIX KHCIOT K BOAC.
CpaBHeHHE KHCJOTHOCTH CPEeAbl BOAHDBIX PacTBOPOB MypPaBbHHOH H yKCYCHOH KHCIOT OIMHAKOBOI
monspHocTy. [lomyuenue MpUATHO MaxHyLero CJ10KHOro spupa. OrtHOlIEHHE K GpomHoii BOAE M
pacTBOpY rnepmaHraHata kajamud rnpefeabHOH 1 HerpenesbHoii KapOOHOBbIX KHCJIOT. [ITapocTepiKHEBbIE
MOJIeH MOJIEKYJ CIOKHBIX 3(UPOB M M3OMEPHBIX HM kapBoHoBbIx KknenoT, OTHOUWIEHHE CIMBOUHOTO,
[10JICOJIHEYHOTO ¥ MALIMHHOTO MACJIa K BOIHBIM PACTEOPAM Gpoma 1 mepmMaHraHara Kanus.

JlaGopaTopHble ONbITBL PacTBOPEHHE rjaviepHHa B BOJC. BsanmogeiicTsue riauuepuna <
Cu(OH)2. Pexrndukauns cmecH BOAa—ITaHOI (1—2 cranun). BzanmoneficTane deHona ¢ pacTBOPOM
nienoun. Pacmno3HapaHue pacTBOPOB denossTa HATPNA H kapboHaTa HaTpHs (GapOoTask BbIABIXAEMOrO
BO3/yXa WM JiefcTBHE cunbHOM kuenoThr). B3anvoneiictaue (penona ¢ GpomHoii BoaoH. PacrosHasarue
BOAHBIX pacTBOpoB (peHoma W IMLEPHHA. 3HAKOMCTBO C (M3MHECKUMM CBOHCTBAMH OTHEJbHBIX
npesicTaBuTeNel anbIernioB H KeTOHOB. aueTanbieriia, aleToHa, BOAHOro pacTBopad (hopmasnbaernza.
Oxkucenne STaHoNa B 3TaHanb. Peakuusa «cepebpsanoro sepkana». OKHCIEHNE aNlbACTHAOB FHAPOKCHIOM
meau (I1). TToayyenue heHonopopManbAerHaHOro MOAHMMEDPA. BaaumonelicTsiie pacTBopa YKCYCHOH
KHCIIOTBI ¢ MarHneM (LHHKOM), OKCHIOM ME1H (1), rMAPOKCHAOM ¥KeJie3a (IIT), pacTBOpPOM KapooHaTa
HATPHsi, PACTBOPOM CTEapara Kajus (Mbi1a). O3HAKOMIEHHE C 00PA3LAMH CIOKHDIX 3¢dupos. OTHOWIEHHE
CNOKHBIX SQUPOB K BOME 1 OPraHHHYECKHM BELLECTBAM (nanpumep, kpacuTensm). BersencHue #UPHOTO
STHA C TIOMOLLBIO cnoxHoro 3hupa. PacTBOPUMOCTE JKHPOB B BOJE 1 OPTaHIMYECKHX PacTBOPHTEIAX.
PacriozHaBaHHe CAMBOYHOrO Macia M MaprapiHa ¢ OMOLLLIO MOJKMCIEHHOTO Ternyoro pacTsopa
KMnO4. [onyuenne mbia, CpasHenne MOIOLUIHX CBOIICTB XO3sIICTBEHHOIO Mblja H CMC B ecTKOI
BOJIE.

JKenepuMenTAIbLHbIC 3a1atH. PacrosHapatie pAacTBOPOB alleTaTa HATPHA, kapOoHaTa HaTpus,
CUNMKAaTa HATPHS M cTeapara HaTpus. Pacrnio3HaBaHHe OOpa3LOB CIMBOYHOTO Macjia H Maprapia.
TTonyuerue kapOOHOBOM KHCIOTBI H3 MbLIA. TMonyuenue yKCyCHOM KHCIOTbI M3 auetara HaTph.

Yraesoabl, MoHO-, - 1 MOJHCAXaprablL. TMpencraBuTent KamKioi rpynribl.

BuOJIOrHUEecKast poib yriaesonos. Mx sHaueHne B iKH3HH yenoBeka 1 001ecTsa.
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Monocaxapuabl. Lmokosa, ee usnieckue coficrsa. CtpoeHue Mosekynbl. PaBroBecus B
pacTBOpe TIJOKO3bl. 3aBHCHMOCTb  XMMHUECKHX CBOIICTB TJIIOKO3bl OT CTPOEHHUST  MOJIEKYJIBL.
Baaumoneiictsue ¢ ruapoxcuaom menu (I1) mpu KOMHATHOII TemriepaType 1 HarpeBanm, STepHPUKALUS,
peakumsi «cepeOpsHOro  3epkanay, THAPHPOBAHME. Peakunu OpOIKEHHs TIIOKO3bI:  CIIMPTOBOIO,
MonouHoKMCoro. Imoko3a B npupoze. buosornieckas pojb TJIHOKO3EL [IpuMeHEeHUEe MIHOKO3bl Ha
ocrope ee cpoiicTs. Mpykro3a Kak M30Mep TJIOKO3bI. CpaBHEHHE CTPOEHHMs MONEKYJl W XHUMHYCCKUX
CBOIICTB IUIOKO03b! ¥ (DPyKTO3bl. PpyKTO3a B NPUPOAC H CE OuoNornuecKast posb.

Jlncaxapuapt, CTpoeHue HCAXapHIOB. BoccTaHaBIMBalOWMe M HEBOCCTAHABJIMBAIOLLIHE
nucaxapuapl. Caxaposa, JakTo3a, MajibTO3a, WX CTPOCHHME n Guosornueckas posib. I'naposms
jucaxapuioB. [IPOMBILIIEHHOE MONYHEeHHE Caxapo3bl 13 MPUPOJIHOrO ChIPbA.

Mosmcaxapuabl. Kpaxman u neiionosa (cpaBHHUTEIbHAS XAPAKTEPUCTHKA: CTPOCHHE, CBOIICTBA,
Guosormyeckas ponb). Pu3MUeckHe CBOICTBA NMONMCAXaPHAOB. XpMHUEeCKHe CBOMCTBA MOJIMCAXapHIOoB.
Tuaponus monucaxapunos. KauectsenHas peakins Ha kpaxman, Ilonncaxapuiel B MPUPOAE, MX
Guonorndeckas posib, IIpMMEHEHHE TMOJNCaXapuioB. [Tousitne 00 MCKYCCTBEHHBIX —BOJIOKHAX.
BsaumozeiicTBie LEUTI0N03bl ¢ HEOpraHH4ecknmn H kapOOHOBLIMH  KHCIOTAMH  — obpazoBaHue
CTI0KHBIX 9(PUPOB.

JemoncTpaunun, OOpasibl yriesoaos H uszenuii M3 HUX, B3anmoneHcTBHE THOKO3BI C
(hyKCHHCEPHUCTOH cuesoToit. OTHOLIEHHE PacTBOPOB Caxapo3bl U MaJIbTO3bI (1aKTO3bl) K MHAPOKCHIY
mean (II) npu Harpesanun. OsHakomnenue C PU3MUECKUMH CBOICTBAMH LEIITIONO3b! 1 Kpaxmana.
HaGyxaHue LeT0103bl i Kpaxmasa B BOLE. [TosryueHre HUTPATA LEJI0JI03bI.

JIaGoparopubie  onbiThl..  O3nakomuenne € dusmueckumu  CBOHCTBAMM  MIIOKO3BL
B3auMomeiicTBHE TJIHOKO3bl C THAPOKCUAOM MEIH (1) mpu OOBIMHBIX YCIOBWAX M MPH HArPEBAHMH..
B3aumozeiicTBHe [JIIOKO3bI M €axapo3bl ¢ AMMHA4YHBIM PAaCcTBOPOM okcuaa cepebpa. KuncnoTHbiii
FUIPOJM3 caxaposbl.. KauecTBerHas peakiiis Ha KpaxmaJj. 3HaKOMCTBO C KOJUIEKLHEI BOJIOKOH.

JKCNEPUMEHTAJNLHBIC  3A4AYH. PacriosHasaHie PAcTBOPOB  [JIOKO3bI W TIIHLEPHHA.
OnpeneneHne Haln4is Kpaxmasia B Mee, xsebe, maprapiHe.

A30TCOACPARALIME OPFrAHHYECKHE  COCAMHCHI. Amunbl, CocraB u  CTpoeHHE aMHHOB.
Knaccudukalms, M30MepHsi W HOMEHKIATYpd aMHHOB. AmndaTHueckue amHHbl AHHINH. [Tonyuerue
AMMHOB! QJKMJIMPOBAHIE AMMIAKa, BOCCTAHOBJICHHE HUTPOCOEANHEHHH (peaKLns 3ununa). Gusnveckne
CBOINCTBA aMMHOB. XMMHYeCkHE CBOHCTBA aMHHOB BiayMoneiicTene ¢ BOJMOH M KHCIOTaMH.
TOMOJIOTHUECKHMIT PSZl APOMATHYECKHX AMHHOB. AJKWJIHPOBAHAC I alyIpoBaHe aMHHOB. B3aumHoe
RIUSHHE aTOMOB B MOJIEKylax Ha Mnpumepe amMmuakd, annaTHueckiX M apoMaTHHECKHX aMHHOB.
[IpuMeHEeHHE aMHHOB.

AMHHOKHCI0TBI 1 Geskn, COCTaB 1 CTPOEHHE MOJIEKYJT AMHHOKHCIOT, M3omepusi aMHHOKHCIIOT.
J[BOHCTBEHHOCTb ~ KMCJIOTHO-OCHOBHBIX CBONMCTB AMMHOKHCJIOT M €€ MNPHYHHBL Bsanmoneticraue
AMUHOKHMCIOT ¢ OCHOBaHMsMH. BsaumoneiicTsue amHHO3bL C rugpokcnpom mean (11). Tlomyuenne
caxapara KanbLys. Peakiys noJnKOHASHCALHI aMHHOKHCIIOT. CHHTETHUECKHE BOJOKHA (KarpoH, SHaHT
u 1p.). bruonoruveckas posb aMHHOKHCIIOT. TTpumMeHeHe AMHHOKHCIIOT.

Besky kak npupozHbie Guononumepsl. lenTuatas rpynra aroMos i rrenTuaHas cBs3b, ITenTuibl.
Benkn. IlepsuuHas, BTOpPHYHAs M TPETHUHAS CTPYKTYpbl Genkop. Xumuueckue cpoiicta OeNKOB:
ropeHue, AEHaTypaLus, ruaPOJIH3, KauCCTBEHHBIC (useTHbie) peakunn. bronoruueckme (yHKLIH OENKOB.
Juauenne Genkos. UerpepTuunas CTPyKTypa OENKOB KAk arperalus GesIKOBBIX M HEDEIKOBBIX MOJEKYJL.
I"nobasnbHast pobiema GeKOBOr0 rOJIONAHNA 1 MY TH €€ PELICHIT.

Hykaennosbie KHCI0TBL OGuuit nuan crpoenus HykneoTHnos. ITonaTHe 0 MUPUMHAHHOBLIX "
MypuHOBBIX ~OCHOBamHusx. IlepsudHas, BTOpHIHAA 1 TPeTHUHAs CTPYKTYPbI  MOJIEKYJIbI JIHK.
Buonoruueckas ponb JHK u PHK. Tennas wnaenepui Guorextonorus, TpaHcreHubie (Gopmbl
JKMBOTHBIX M PACTEHHH.

Jlemoncrpaunn. Puznueckne cpoiicTBa MeTuaamuna. ['opeHne METHIAMHHA. B3anmoznencrane
AHWIMHA M METWIAMHHA C BOJOH M KHCIOTAMH. OrHoluenye GeH30ma U aHWIMHa K OpOMHOM BOZE.
Oxpamupanie TKaneli AHWIMHOBBIMH KPACHTE/LIMIL OGHapyskeHne (QYHKIHOHANbHBIX TPyNIl B
MoJlekyax aMuHOKMcnOT. Hefirpanusauns  LEI0HH amupokucnoToit.  He#Tpanusaunsa  KUCIOTbI
AMHHOKHCI0TO. PacTBOpenue 1 ocaxcienue Oenkos. JleHaTypaums HenkoB. KauecTBEHHbIC peaKnu Ha
Genxi. Monenu monekynbl JJHK u pasnuuHbiX BHIOB MOJICKYJI PHK. OGpa3upl NMpoayKTOB MUTAHHA N3
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TpaHcreHHbIx (Gopm pacTeHunil ¥ SKMBOTHBIX; JICKApCTB W Tperaparos, M3rOTOBICHHBIX ¢ MOMOLIBIO
PeHHON WHKEHEPHH.

JlaGopaTopHbie ONbITBL TocTpoeHne Mozesieit MONeKy!T M30MEPHBIX AMHHOB. CMelnBaemMocCTb
anuuHa ¢ Bojaoit. ObpasosBaHue costeii aMMHOB ¢ KucaoTamu, KauecTBeHHbIC PEaKLii Ha OesnKu.

BroOrMuecKH AKTHBHbIE BelecTsa. Butamunsbl, [loHsarue 0 BUTAMUHAX. Wx knaccuuranus
u obo3nauenue. Hopmbl noTpednenns BUTAMHHOB. Bonopactsopumbie (Ha mpHMEpe gutamuna C) #
KUPOPACTBOPUMbIE (HA TPUMEPE suramunos A 1 D) puramutbl. [lonarne 06 aBUTAMMHO3AX, TUNEP- 1
FUMOBMTAMMHO3aX. TlpoduiakTrka aBUTAMHHO3OB. OrnenbHble MPEACTABUTENH BOLOPACTBOPUMBIX
suramunos (C, PP, rpynmbl B) 1 %K1popacTBOPHMBIX sutamutos (A, D, E). x Guonoruteckas polib.

®epmenTol. llonsarTne o dbepmeHTax Kak O OHONOTHUYECKHX kaTanuzaropax 0enKoBoil NPUPOABL.
3HaueHne B OMOJIOTHH W NMPHMEHEHUE B MPOMBILIJIEHHOCTH. Knacenduranns GepMeHTOB. OcobeHHOCTH
CTPOEHHs W CBOWCTB (pepMEHTOB: CeJEKTHBHOCTL M shdekTHBHOCTb.  3aBHCHMOCTE  AKTHBHOCTH
dbepmeHTa OT TEMMEpaTypbl M pH cpempl. OcoOEHHOCTH  CTPOCHHA W CBOMHCTB B CpaBHEHHH C
HEOpPraHNYECKAMHU KaTajn3aTopamu.

Copmonbl. TloHaTie O ropmoHax Kak G1IONONMUECKH AKTHBHBIX BEIIECTBAX, BBIMONHAIOUIX
SHIOKPHHHYIO PEryJBiLHIO JKH3HEACATEILHOCTH oprannzmos. Knaccudukaums ropMOHOB. CTEpPOMIBL,
NPOM3BOHBIE AMUHOKHCIOT, nonunenTHaHble W OenKOBbIC TOPMOHBL OrnenbHble NPEACTABHUTENN
FOPMOHOB! 3CTPaJl HOJI, TECTOCTEPOH, MHCYJIMH, aApEHAJTNH.

Jlexapersa. [TonsTie 0 nexkaperpax kak XHMHOTEPAreBTHYECKNX Tpenaparax. Ipyrinbl JEKAPCTB:
cynb(paMuabl (CTPenTOLHIL), AHTHONOTHKH (MeHULMATNH), aCIHPHH. Be30MmacHbIe crnocoObl MPUMEHEHHA,
fekapcTBeHHbIE  (POPMBbI. Kparkne HCTOpHUECKHE  CBEACHUA 0 BO3HMUKHOBEHMM M  Pa3BHTHH
xuMuoTepamn. MexaHnsm NeiicTBHSI HEKOTOPbIX JIEKApCTBEHHLIX [penaparos, CTPOGHHE MOJICKYJL.
Tlucbakrepros. HapkOTHKH, HAPKOMAH A 1 ee npoduIaKTHKA.

JleMOHCTPAIMH, OGpasiibl  BHTAMMHHBIX  [PENApaTos. [Monusuramuupl,  MmocTpaunt
dororpaduit KUBOTHBIX € pazfnuHbIMM (PopMaMH apuTamMnio30B, CpaBHeHHEe CKOPOCTH PasnoiKeHHA
H202 noxn neiicrieM (epMeHTa (kaTanasbl) ¥ HEOPraHWIeCKHX karanmzaropos (KI, FeCl3, Mn02).
[lnakar WM Kojorpamma ¢ H300paeHneM CTPYKTYPHBIX hOpMYN  SCTPAHONA, TECTOCTEPOHA,
aapeHaIuHa. B3auMoeiicTBHe aapeHaiita ¢ pacTBopoM FeCl3. Benkosasi npupoja HHCYIHHA (uBeTHbLIE
peakuuu Ha Genky). Tlnakatel WAl KOZOrpaMMbl € hopmynamu amMizacy 1bGaHuIoBOI  KHCIOTDI,
m{mnpO(’ponHeBoﬁ M JI0IKHOMN nnrlfmpod)onmesoﬁ KUCNIOT, OeH3MIMNEHULINUTHHA, TeTpaLMKINHa,
uedoTakcuma, acrupyuHa.

JlaGopaTopHble ONbITHLL OOHapy/KeHUe BUTaMHHA A B pacTHTENLHOM Macie. O6uapyxenne
gutamnua C B si0101MHOM COKE. O6uapyKeHHe BUTAMHHA D B jkeJITKe KypHHOrO Aiila. depmeHTATHBHBII
TUAPOJIH3 Kpaxmalna rox neficTBHeM aMmiasbl. PasoxeHHe nepoKciia BOZOPOAA MO AEHCTBHEM
kaTanasbl. JleficTBie aernaporenasbl Ha veTHneHoBbI citmit. Menpitannie pacTBopiHMOCTH ajzpeHasnHa
B BOJE M COJITHOH KHCIIOTE. OfHapyxeHne acnupita B roTOBOI nekapeTseHHON (opme (peaxuueit
PUAPOJIM3A WM LUBETHOT! peakumeit ¢ cynbpaTom Bepnanns).

Xumuueckui npammcym..Kaqecmei-mmﬁ aHa/IN3 OpraHryecKux coeHenuit, Y riaesoaopoabl.
Criuptbl U GeHONbI AJBACTHBI H KETOHBL KapOoHOBBIE KHCIOTBL. Vrnesoabl. AMHHbI, aMUHOKHCIIOTBL,
Benku.

11 kj1ace

Crpoenne aroma. ATOM- CIOKHAR gqacTuua. SIApo W 3IEKTPOHHAA obonouka, DNEKTPOHbBI H
NPOTOHBL MHKPOMHP H MAKPOMHP. Jlyanu3m 4acTHIL MUKPOMHPA.

CocrostHie JIeKTPOHA B aToMe. DJIEKTPOHHOC obnako u opburans. dopma opburaneii (s, p, d,
f). TnaBHOe KBAHTOBOE HMCIIO. DHepreTudeckue yYpOBHM 1 TIOLyPOBHH. B3auMoCBA3b TNMABHOTO
KBAHTOBOTO HMCJA, THIOB U HOPM opburaneil 1 MaKCHMAILHOTO HHCIIA 3EKTPOHOB HA TOMYPOBHSAX H
ypoBHsX. [IpnHimI IMaynn. DnekTpoHHas hopmyJia aTOMOB 3JIEMCHTOB. I'paprueckue dNEKTPOHHDLIC
dopmysbl 1 MPaBHIIO ['yHaa. DeKTPOHHO-rpaduueckne opMy/bl aTOMOB 3JIEMEHTOB. DneKTPOHHAs
grnaccupuKaLna 31eMeHTOB 10 cemecTBaM.

BasieHTHBIE BO3MOKHOCTH  aTOMOB KHMHUECKHX  JieMenTos,  BanenTHbie INEKTPOHBI.
BajleHTHbIE BO3MOMKHOCTH aTOMOB CHMHUECKHX 3MEMEHTOB  Kak  (QyHKUHA HX HOPMAJILHOTO 4
BO30YKIEHHOTO COCTOSTHHUAL. Jpyrue daxropbl, OnpeensAoue BaICHTHbIE BO3MOKHOCTH aTOMOB!
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HaJIMUe HEMOEIEHHbIX AIEKTPOHHBIX 11ap. Hanuane ceobonrbix opouraneii. CpaprHenne BAJICHTHOCTH M
CTENEeHH OKHCICHHUSL.

TlepuoanuecKuil 3aKOH H TlepHoAMUECKASl CHCTEMA  XHMHMCCKIX ynementos JL. M.
Menneneesa. TIpeanochyikn OTKPLITHA 3aKOHA: HakormyieHHe (aKToNOTHIECKOro marepraia, paboTsl
MpeAILeCTBEHHUKOB 1. 5. Bepuenuyca, K. B. TleGepeiinepa, A. . Ilankyprya, Jix. A. Hotonenzca, JL
IO. Meiiepa, cbesn xumukos B Kapacpys, nnusocthbie kauecrsa [ M. Menneneesa. Orxpbirne [l W
MeHzeIeeBbIM TEPUOIHHYECKOr0 3aKOHa. Tlepsast opmyaHpPOBKA €ro. Topu3oHTaNbHAas, BEPTHKAIbHAA H
JMAroHa/bHAs TEPHOJMYECcKHe 3aBUCHMOCTH. Tlepuoauueckuii 3akOH M CTPOEGHNE aTOMA. Hsotorbl.
CoBpemMeHHOE TMOHATHE XHMHHUECKOTO snemenTta. 3akonomeprocts I Mosnn. Bropast (opmynnposka
niepronHueckoro 3akona. Iepuoanteckas cucTeMa M CTPOeHHEe aToMa. du3nyecKuii CMBICI MOPAIKOBOIO
HOMEpa JNIeMEHTOB, HOMEpOB  TPYTIBl it nepuona. [IpHuMHbL  M3MEHEHUS MeTaJIMYeCKUX 1
HeMeTA/LTYECKIX CBONCTB HIEMEHTOB B TPyMIaX 1 nepHoaax, B TOM 4HCie BOBLIMX H CBEPXOOMbIINX.
TpeThst HOPMY/IMPOBKA NEPHOANUECKOTO JAKOHE. 3HaueHHe MepHORHUECKOro 3akoHa  H MepHOANHECKOH
cucreMbl xumudeckux amementos . M. Mennesieesa jUlsl pa3BUTHs HayKH 1 MOHHMAHHA XHUMHYECKOI
KapTHHbLI MUPA.

JIeMOHCTPALHH. doroaddexr. Karonnpie myHn (3MeKTPOHHO-JTYUEBbIC TpyOKku), MOnENH
IEKTPOHHBIX 00JIaKOB (opGuraneii) pasauyHOM dopmbl, PasnnuHble BAPHAHTEI tabnuu TTepnoaryeckoil
cHCTEMBl XUMHUECKHX JJIEMEHTOB JI. U. Menpeneesa. OG6pasiibl  MPOCTHIX  BELICCTE, OKCHAOB U
FHPOKCUIOB DJIEMEHTOB 3-T0 NepHoaa 1 NIeMOHCTPALMsI HX CBOTCTB.

Crpoenne Bemecrsa. Jlncnepcnpie cnerempr.  Xumpueckas cpsizb.  Exunas npHpoaa
xuMudecKkoii csizu. MoHHas Xumuueckas CBiASk 1 HOHHBIE KPHCTANIMYECKHE PELIETKH. KosaneHTHas
CHMIUeCKas CBA3b M ee  Kiaccudukauus: Mo MexaHu3My oOpaszoBaHii (o6MeHHBIH 1 IOHOPHO-
AKLENTOPHBI), 10 3NEKTPOOTPHLATENILHOCTH (nonspHast HenonsipHas), no crnocoly MepeKpbiBaiti
51eKTPOHHBIX opOnTaneii (curma W M), 1O KPaTHOCTH (onmHapHas, ABOHHA, TpoitHasi, MOAYTOPHAs).
[ToNsPHOCTh CBS3H H MOJNAPHOCTD MOJIEKYJILL. Kpreranindeckie peteTki Jis BeecTs ¢ HTOil CBA3bIO:
ATOMHAs 1 Mojleky/spHas. MeTanmuueckas XHMHHCCKAR cBSI3b M MeTanMuecKas KpHCTaTHYeCKasl
peurerka. Bopopoanas CBA3b: MEKMOJIEKYIAPHAs H BHYTPHUMONCKYIAPHAS. Mexani3M 0BpazoBaHutst 3TOI
ces3n U ee 3Hauerne. Monnas CBa3b Kax npenenbHblil cyyai KOBAJIGHTHOIN MOJIsiPHOI CBA3H, NEPEXOA
OHOrO BIHA CBS3W B APYroOH; pasHbiC BHARI cpsseii B oaxom seuecrse. CBOHCTBA KOBAJIEHTHOH
<HMUUeckoit cesizn. HachIaeMocTb, Nospu3yeMocT, HANpaBieHHOCTb. [€OMETPHS MOJICKYJ.

I'uGpuansauus opOuraneii u reomMerpusi MOJTERYJL. sp’ - ruOpHIH3aLMS Y ANKaHOB, BOABL,
AMMHAKa, aIMasa, sp’ - ruOpuausaums y coenHenuii Gopa, alKeHOB, apeHoB, ANEHOB, rpadura.

sp - rubpuansanus y coenuuenuii depunaus, alIKHHOB, kapOuna, ['eomMeTpHust MOJICKYI Ha3BaHHbIX
BELICCTB.

Tlucnepctbie cucrembl. ToHaTHE O JcrepeHbIX cnetemax. Jlucnepenonnat cpeaa W aucrepcHast
daza. [leBsTh THNOB CHCTEM H HX spadeHHe B MPUPOAE W IKH3HI HEJIOBCKA. JlncriepcHas cucrema C
JKUAKON Cpesoii: B3BECH, KOJIJIOUHBIE CHUCTEMbI, HX knaccuprKarms, 3onn u reaun. Dddext TruHaana.
Koarymsitms. Crnrepesuc. MoJiexysipHbIe H HCTHHHBIE PACTBOPDI.

Teopust cTpoeHnst XHMHUYECKHX smemenTos A. M. byrneposa. [Ipearnochbiki CO3aHHs
TEOpHH CTPOEHHs: PaboThl npenmecrsentukos (K. B. Jlioma, ®. Bénep, 1. @. Wepap, . A. Kexyne),
cbe3s ecTECTBOMCIbITATENEH B [lIneiiepe, AUYHOCTHBIC KatecTBa A. M. Byrneposa. OcHoBHbIE
[ONIOKEHHsS] COBPEMEHHOI TeOpHH CTPOCHHS. Runpl m3omepun. HMsomepus B HEOPraHHYECKOH XMMHH.
BaauMHOe BIMAHWE ATOMOB B MOJEKYNAaX OpraHiHeCcKitt i HEOpraHMyeCKHX BELIECTB. OcHOBHbBIE
HarpaBneHus Pa3BUTHS TEOPHH CTPOCHIA - 3aBHCHMOCTb CBOHCTB BELIECTB HE TONBLKO OT XUMHUYECKOTO,
HO M OT MX JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO crpoenis, MHIyKUHOHHbIH 1 mesomepHblil IQHexTbr.
CrepeoperyssipHOCTD.

JlnaneKkTHUeCKHe O0CHOBDBI oGUUIOCTH ABYX BEAYUIHX TEOPHI XHMITH. Jlnanexkrrieckne
OCHOBbI OOLIHOCTH TEOPHH MEPHOANIHOCTH JL V. Menjeneesa i Teopui CTPOCHHA A. M. bytneposa B
cranopnennn  (paboTbl  NPEAMIeCTBEHHUKOB, nakonnenne (GakToB, ydacTne B CHE3NAX, pycCKHii
MEHTATHTET), NPEACcKa3aHnH (HOBBIX DJIEMEHTOB Ga, Se, Ge 1 HOBBIX BELIECTB - uzobyTana) ¥ passuTHH
(Tpn (OpMYIMPOBKH).

TMonumepbl OpraHiHeckne 1 HeOpraHuaeckue. OcHoBHbie noHsitust ximitn BMC: cTpyKTypHO®
3BEHO, CTEMeHb MOJHMEPH3ALIHH, MONCKYIAPHAS vacca. Crnocobbl rmoyyeHus noanMEpos. Peaxuun
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nojiuMepusanum 1 nonukonnencauun, CrpoeHue nojMMepos. reoMeTpuieCKas (hopma MAKPOMOJIEKYJI,
KPUCTAJNIMYHOCTD U aMOp(HOCTb, CTEPEOPEryIIAPHOCTD. ITosnMepbl OPraHHUECcKHe W HEOPraHntecKue.
Kayuyxu. [Tnactmaccer. BojokHa. BuononuMepbl: GeNIKU U HYKICHHOBbIE KHCJIOTBL.

JlucriepcHbie CHCTEMBI. Upereie Bemectsa 1 evmecd. Knaccnpurauus XUMUHECKAX BELLECTB M0
yucrore. Cocras cmecell. PacTBOPBI. PacTBOpUMOCTb  BELIECTB. Knaccudukauus pacTBopoB B
3aBUCHMOCTH OT COCTOIHMSI PACTBOPEHHOIO BELIECTBA (MONEKyNSIPHbIE, MOJNEKYNAPHO-HOHHDIC, HOHHBIE).
Tumnbl pacTBOPOB MO CONEPIKAHMIO PacTBOPEHHOrO BELIECTBA. Kouuenrpauus pacrsopos. [lonsrue
«aMCriepcHas  CUCTEMay. Knaccudukauus AMCMEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperartHoro
COCTOSIHHSI AMCTIEPCHOHHON CPEibl U mcriepcHoit Gasbl, a TAKKE N0 pasMepy HacTHil. I'pyboaucnepcHbie
CHCTEMBL: 3MyJIbCHH M cycrien3ii. TOHKOMMCTEPCHDIC KONIOUAHBIE CHCTEMBI: 301H M remd. Dboekr
Tunnans. Koarynsuus B KOJUIOUAHBIX PacTBOPax. Cunepesuc B rejsix. PacuerHbie 3a1ait. PacueTbl MO
ximuueckuM opmyam. Pacuerbl, CBA3AHHBIE C HOHSTHAMM «MaccoBas aoMsy M «obbemnas o
KOMMOHEHTOB cMecH, Buruncaenue MOJISIPHON KOHLEHTPALMH PACTBOPOB.

PacueTHbie 3aaaun, PacueTsl M0 XUMHICCKHM (opmynam. Pacuersl, CBA3AHHBIC C TOHSATHAMM
«MaccoBasi moNs» M «o0bemMHas IO KOMIOHEHTOB cMecH. BbluncieHHe MOJISPHOi KOHUEHTPALHH
pacTBOPOB.

Nemouncrpaunn. Monenn KPUCTA/IMYECKHX PELIETOK BELIECTE C pazIHUHbIM THIIOM ceA3ei.
Moneny MOMEKysl pasiuyHON TeOMETPHH. Mozieny  KpHCTAJLUTHYECKHX PELIETOK ajmasa M rpaduTa.
Mopenu MOJIEKY/J H30MEpOB CTPYKTYPHO# H NPOCTPAHCTBEHHOM H30MEPHH. Mopenu KpUCTalIHYeCKHX
PEILeTOK METAJIOB. Monenn 13 BO3AYLIHBIX LIAPOB, OTPaXAIOUINE POCTPAHCTBEHHOE PACTIONONKEHNE
sp3-, sp2-, Sp-rHOPHAHDBIX opburaneii B MOJeKylax OpraHMHeckux i HeOpraHM4eCcKHx BELIECTB.
Konnekuust rjacTMacc M BOJIOKOH. OGpasibl HEOPraHu4eCKHUx MOJMMEPOB. CEPbl MJIaCTHYECKON,
docdopa kpacHoro, Ksapua M Ap. Monenn mosekyn Genxos 1 THK. OG6pasipl pasiHyHbIX CHCTEM C
sxuakoit cpenoit. Koaryaauus. Cunepesuc. Dddexr Tunpans.

JlaGoparopubie  ONBITDLI 3HAKOMCTBO € KOJUIEKLHMsIMU  THLLEBBIX, MEOHLHHCKNX W
GuONOrHUECKIX refneit 1 sonei, ITonyuenne KOJIJIOHIHOMO PacTBOpa XJIOpHa Kejesa (111).

Xumnueckue peakunn.  Kaacengurauist XHMHUYECKHX peakuuil B OpPraHHueckon M
HEOPraHUYeCKOH XHMHUK, [ToHsTHe O XMMHUECKOil peakiuu, e¢ OTanHHe OT siepHOi peakunuu. Peakui
ANNOTPONU3ALMH H U30MEPU3ALINL. Peakiuii, MAyLIME C M3MEHEHHEM COCTaBa BELIECTBA. no 4uciy W
XapaKTepy pearupyrommx H 00pasylOLINXCsl BELLECTB (pa3nozeHHs, 3aMELLEHIA, oBMeHa, COeNMHEHH);
no wsmenenmio creneneii okucnenns (OBP u e OBP), no TerioBoMy d(HEKTy (3k30-
yHpOTEpMUUECKHE); no (ase (rOMO- U FeTepOreHHbIe); Mo Hanpasneriio (obparumble 1 HeoOpaTuMbIe),
1O MCIIOJB30BAHMIO KaTajn3aTopa (KaraanTH4eckne i HeKaTaTHTIHYECKHE), MO MeXaHu3My (paankaibHbIC
M HOHHBIE), MO BHAY 3HCPTHUH, MHULMHPYIOLLEH  PEAKLIHIO (poToxuMuUecKHe, PaAHALHOHHBIE,
3JEKTPOXUMHYECKHE, TEPMOXUMHUECKHE).

BeposTHOCTh MPOTEKAHHs XHMHHUECKIX peakunii. 3aKoH COXPAHEHHS SHEPrHiL. BHyTpeHHsis!
3HEprist peakuuit. Tennosoit adpdext. TepMOXUMHUECKHE YPABHEHIA. Tennora o6pazoBanus. 3aKoH [ W
Tecca. Durpornus. BO3MOKHOCTL MPOTEKAHIA peakuuii B 3aBHCHMOCTH OT HIMCHEHIA SHEPTrUH H
IHTPOITHH.

CKOpOCTH XHMHUYECKHX peakuuii. PaKTopbl, BIMAIOWNE Ha ckopoctb peakumii.  Tlonatue o
ckopocTi. CkopoCTh TOMO- H reTeporeHHOl peakuuii. Jneprus aKTHBaLIH. daxTopbl, BAMSIOLIME HA
CKOPOCTb PEaKLmii: MpHPOAA PearHpytoHIx BELECTB, KATANH3aTOPbl, TEMIEparypa, KOHUEHTPauma.
Karanua roMo- M TeTEPOreHHbli, HX MEXaHH3MBbL depMeHTbl, MX CpaBHeHne € HEOpraHH4eCKUMH
karanuzaropamu. IHrHONTOPBI M KATANMTHHECKHE AL TT0BEPXHOCTb COMPHKOCHOBEHHSA PearipyrouLix
BELIECTB.

Xumuueckoe papuopecue, [OHATHE O XHMHHCCKOM paBHOBECHH. PABHOBECHbBIC KOHLICHTPALIHH.
JMHAMHYHOCTH PABHOBECHS. Komncranta pasHosecusi. PakTopbl, BAUAIOUIHE Ha cMeLIEHHE PABHOBECHS.
KOHLIGHTPALHs, NaBJICHHE, TeMIepaTypa. Mpununn Jle Hlarease.

OKHCIHTEILHO-BOCCTAHOBUTEIbHBIC peakunn(OBP).  CreneHb OKUCICHIL Knaccugukauns
peakuuii B CBETE 5nekTpoHHOH TeopyH. OCHOBHbIC MOHATH OBP. MeTonbl COCTaBJEHHsA YpaBHEHHI
OBP: merton 3nekTpoHHOro Oajanca, METOA nonypeakumii.  BrusiHne Cpeibl HA nporekanne OBP.
Knaccupukarus OBP. OBP B OpraHuHecKOi XHMHH.
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NEKTPONHTHIECKAsT AUCCOUHALIHS. (D.J1) DaexrpoinTbl U HessIeKTPONNTbL.  MexaHH3M
3NEKTPONUTHYECKOH JuccoUmralin ¢ pa3NNUHbIM BUIOM CBS3H. CpoiicTBa KaTMOHOB H aHHOHOB.
KHC/I0ThL, COJIM, OCHOBAHMS B CBETE 3.J1. Crenens D.J1. 1 e€ 3aBUCUMOCTE OT TMPUPOJIbl HNEKTPOINTA H €rO
xoHueHTpauuu,  Koncranta  MCCOUMALHMN. Crynenyaras  AHCCOUMALMA. CsoiicTBa pacTBOPOB
5JIEKTPOJIUTOB.

BopoposHblil  moka3arelib. Tluccouuanysi  Bombl. KoHCTaHTa eé muccoumaunn. Honnoe
TIPOU3BE/ICHHNE BOBL, BopopoaHblil nokasaresb - pH. Cpenbl BOAHbBIX PacTBOPOB 3IEKTPONUTOB. 3HAUECHHE
BOZOPOIHOIO MOKA3aTeNst A7 XUMHIECKUX OUONOrHUECKHX MPOLIECCOB.

Inapoans.  IonaTue ruaponsa. ['uaponu3 OPraHHUECKUX W HEOPraHHuecKux BELIECTB
(raJoreHaNIKaHOB, CIOIKHBIX 5(UPOB, YIIEBOMOB, OEIKOB, AT®) u ero 3nauenue. [naponus coseit - Tpi
cay4as. CryneHuaTbli FHAPOIHS. HeoBpatumblii rTHAPOIN3. TIpaxTiyeckoe 3Ha4eHNe rHAPOIH3a. K

JNemoncTpanuu, [Ipespalienie KpacHoro docdopa B Oenblif; KHCAOPOAA B O30H. [Tonyuenue
KUCIIOpOJa M3 repokcnaa BOAOPOAA, BOJBL Jlernnparauus sranona. Lenouka: P--- P20s --- H3POs4;
CBOMCTBA YKCYCHON KHUCJIOTBI, TMPH3HAKH HeoOPAaTHMOCTH PeaKLiti; CBOICTBA METAJIOB, OKHC/ICHHE
alblernia B KHCIOTY M CruMpra B AlbACTHA Peakiui rOpeHHs, 9K30TEPMHUHECKHE PEAKLIHH
(obecupeunBaHne GpoMHOIT BOABI M TEpMaHraHara Kajid STIIEHOM, TAlleHHe M3BECTH M Jp.) M
JHOTEPMUUECKHE peakunn (PasaomkeHne Kanuiinoil cenuTpbl, Ouxpomara Kaaud. B3aumoneicrare
LMHKA C PAacTBOPAMHU CEPHOI H CONSIHOI KUCIOT MpH PasfMiHBIX TeMneparypax i KOHLIEHT PaLliH
COINSIHOI KHMCJIOTBI; pasfioKeHHe MepoKCHaa BOAOPOAa MpH MOMOLIM OKCHAA MapraHla (1V), xaranassl
CBIPOro Msica U kaprodens. BiauMozneiicTBie LMHKA Pa3saHYHOM NOBEPXHOCTH (ropoLLIKa, TbLIH, TPAHYI)
¢ KUCJIOTONH, Mojenb «KHISILLEero» CJlos. CmelieHne paBHOBECHS B CHCTEME FeX ™ +3CNS= Fe(CNS)3;
OMBLIEHHE JKUPOB, PEaKIHH yrepudukanii. 3aBHCHMOCTL  CTEMCHH D.JI. yKCyCHOH KHCIOTbl OT
pasbasnenysi. CpaBHEHHE CBOIICTB PACTBOPOB CEPHON H CEPHUCTOH KHCJIOT, MypaBbHHOH H YKCYCHOI
xuenot, ruapokcupa nutus. Kanus v Harpus. Pnpukatopbl U H3MEHEHHE WX OKPAcKH B pasIMUHBIX
cpenax. MuankaropHas Gymara v €€ MCTIONb30BaHHE JUIsl ONPEAC/ICHIA pH CrtOHBI, HKeNTyI0HHOro COKa,
JPYrUX COKOB OpraHu3Ma HeloBeKa. CepHOKNCIBIH | (hepMEHTATHBHBIA IHAPOIH3 YTICBONOB. [upponus
kapGOHATOB, CyNb(HATOB, CHIHKATOB LLEOUHBIX METaJIOB, HUTPATOB LMHKA 1M CBIHLA (IT). 'npponus
xapOuIa KanbLms,

JlaGopaTopubie ONbITHL. 1. [MonyueHHe KHCIOPOAA PasNOKEHHEM nepokcuaa BOAOpOHA H
rnepMaHraHara Kajus. 2 Peaxuuu, Haylne ¢ obpasoBaHueM Ocalka. rasa, BObI JUISE HEOPraHHYECKUX H
OpraHHYeCKIX KHCNOT.3. VICnonb30BaHHe HHAHKATOPHOI Oymaru JUis  ONpeseseHns pH cioHel,
JKENyA0UHOTO coKa. 4.PasnniHbIe CIyan PHAPOJTI3A COMEH.

MpaxTauecKkas padora No 1. CxopocTb XHMHUECKNX peakiutii. XHMHueckoe paBHOBCCHE.

MpakTnueckas padoTa Noe 2. Petenne 3KCrepHMEHTalbHbIX 3a/1a4 Mo TeME «["'naponusy.

Bemecrsa u nx cpoifcrsa. Knaccnpurauns HEOPTAHHYECKHX BeIeCTB. [TpocTbie U CJIOIKHBIE
pemecrsa. Oxcuabl, MX  Knaccu(uKauus, Fuppokenzabl  (OCHOBAHMA,  KHCJIOPOAHLIC KHCJIOTBI,
AwmdorepHbIe ruppoxeubt). Knenorel, HX knaccuukauna. OcHoBanms, HX knacenuranus. Conu
cpenHie, KUCJIble, OCHOBHBIC H KOMTIJIEKCHbIE.

Knaccnpuraunsi OpraHuvuecKux BeumecTs. VreBoaopoibl U KJIACCH(MHKALMA BELIECTE B
3aBHCHMOCTH OT CTPOEHHs YIIEePOAHOH uenH (anucparnueckne 1 LMKIHYECKHEe) M OT KPaTHOCTH cBsizeil
(npenenbHbIE H HernpesenbHbIE). Tomosnornueckiii pan. TTponsBoaHbie Yri€BOAOPOAOE. rajoreHasKaHbl,
criuptel, (EHONbI, ATBACTHABL M KETOHDI, kapOOHOBBIE  KHCJIOThI, [TPOCTBIC chokHbie  3(QUPHL,
HUTPOCOEIHHEHHS, AMHHBI, AMHHOKHCIOTBL.

Mertasibl. [Tonoxenue METaIoB B [epHOANIEeCKOil ccTeMe 1 CTPOCHHE X aromoB. [Ipocreie
BeLIeCTBA-METaJl/Ibl: CTPOEHNE KPHCTAIIOB H MeTaTHIecKkas XHMHUECKAs CBA3b, AJJIOTPOIMHS. O0wue
dusuteckne CBOIMCTBA METAJIOB H BOCCTAHOBUTE/IbHbIE CBONCTBA MX! g3auMoJelicTBHE ¢ HEMETaJlIaMH
(KMCJIOPOIOM, TajIoTeHaMH, cepoii, azoToMm, BOIOPOZIOM), © BOJIOI, KHMCJAOTamMH, pacTBopami conen,
OpraHUYeCKHUMH  BELIECTBAMH (cnmpramu, rajoreHajkaHamMmu, pernosom, KiATAMI), €O LenovaMH,
OKCHbl ¥ FHIAPOKCHIBI METannoB, 3aBHCHMOCTL CROICTB HTHX COEAMHEHHIT OT CTeMeHeH OKWCIeHHA
METAIUIOB. 3HAYEHHE METALIOB B PHPOAE H XKH3HI OPraHH3MOB.

Koppo3usi MeTA/LI0B. Tonstriie  KOppo3uH. XHMHYECKash KOPPO3HA. DIeKTPOXHMHUECKast
koppo3usi. CrocoObl 3aLHTbI METATIOE OT KOPPO3HH.
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OGuue cnocofbl Moy eHHsT METAJLIOB. Meraibl B IPUPOLE. METALIYPrist 1 e BUALL. nupo-
U TUAPO- BJIEKTPOMETAIIYpPrits. DneKkTPOSN3 PACTNaBoB W pacTBOPOB coeMHeHNi MeTannos H €ro
3HAYEHUE.

Hemerasibl. TlonoxkeHue HeMeTalloB B TIepUOIMUECKOH CHCTEME, CTPOGHUE HX aTOMOB.
exTPOOTPULIATEIbHOCTE. HepTHbIE ra3sbl, JIBOWCTBEHHOE TIOJIOIKEHNE BOJOpOAA B MepHORNYECKOH
cucreme. Hemeramipl - TPOCTbIE BELICCTBA. ATOMHOE M MOJIEKY/ISpHOE CTPOEHHE HX. Annotponus.
Xumuyeckue CBOICTBA HEMETAJIIOB. OKHCIHTeNbHbIe CBOFCTBA: B3anMoneHCTBIE C METAJUIAMH,
BOZIOPOZIOM, MEHEE 3JIEKTPOOTPHLATEILHBIMH HeMETa/IaMH, HEKOTOPbIMU CIIOKHBIMA  BELICCTBAMM.
BOCCTAHOBHTENbHbIE CBOHCTBA HEMETA/UIOB B PEAKLULIX co  (TOpOM, KHCIOPONOM, CJIOKHBIMHU
BeleCTBAMU-OKACTUTENsIMH  (a30THOH 1 cepHOit  KucsoTaMn ap.). Bomopoambie COEAMHEHHA
nemerannos. [TonydeHne nx CHHTE30M 1 KOCBEHHO. CrpoeHne MOJIEKYJ H KPUCTAIIIOB 3THX COENUHEHHH,
dusuueckue cpoiictBa. OTHOLIEHME K BOAE. VsMeteHie KHCAOTHO-OCHOBHbBIX CBOHCTB B TNEpHONAx H
rpynmax HecosneoOpasytomne M coneoGpasytouine OKCHibl.  KHCIOPOAHbIC kucaoTel, H3meHenue
KICIOTHBIX CBOJCTB BBICIINX OKCHJIOB 1 FHAPOKCHAOB HeMETAIOB B TIEPHOAAX 1 rpynmnax. 3aBHCUMOCTb
CBONCTE KHCJIOT OT CTEMEHH OKMCIICHUs HEMETal1a.

KucoThl OpraHMueckue 1 HEOpraHHuecKie. KucrnoThl B CBeTe NPOTOIMTHYECKOH TEOpHH.
ConpsiKeHHbIE KHCJOTHO-OCHOBHBIC TIaphl. Knaceudukalns Opranuieckux 1 HEOPraHMYeCcKHX KHCJIOT.
OBue CBOMCTBA KHCJOT, B3auMOIeHCTBHE OpraHMvecKHX 1 HEOPraHHHeCKHX KHUCJIOT C METa/ljIaMH,
OCHOBHBIMH M aM(OTEpPHBIMI OKCHIAMH H PHAPOKCHAMH, C COJISMH, obpazosarue COKHBIX 3(UPOB.
OcoBeHHOCTH CBOMCTB KOHLIEHTPHPOBAHHOH CepHOIl 1 a30THOM KHCJIOT, OcoBeHHOCTH CBOMCTB YKCYCHOH
1 MypaBbUHOM KHCJIOT.

OcHOBaHMs OPraHUYeCKHe W HEOPraHNHeCKie. OCHOBAHWS B CBETE MPOTONMTHUECKOH TEOPHH.
Knaccudukaiust OpraHuveckux u HEeOpraHu1eCcKHX ocHOBaHMIL. XuMuueckne CBOHCTBA wesioveit
HepaCTBOPHMbIX OCHOBAHMUIL. CpoiicTea OECKUCITOPOIHBIX oCHOBaHHMi: aMmHaka U amMuHOB. B3anmHoe
BIMSIHHE ATOMOB B MOJIEKYJTY aHHJIMHA.

AmdoTepHble OpraHHiecKie 1 HEOpraHHueCKne COEMMHEHHA. AmdoTepHbIe COEANHEHHS B CBETE
MPOTOJIMTHUECKOH  TEOPHH. AM{(OTEPHOCTb ~ OKCHAOB 1 PHAPOKCHIIOB  MEPEXOIHBIX  METAJUIOB:
B3aUMOIEHCTBIE C KHCIOTaMH H 1IEI0TaMit.

[ToHsSTHE O KOMIUIEKCHBIX COCHNMHCHHAX. KommekcooOpasoparesib, JHratbl, KOOP/IHHALMOHHOE
upcao, BHYTpeHHss cepa, BHELIHA chepa. Homenkyarypa HaHHBIX coenunennii, Tlpumepsbl
coennuenuit. AMGOTEPHOCT AMUHOKHCIIOT: B3aHMOJIEIiCTBHE AMUHOKHUCIIOT €O LienoHaMi, KMCJIOTAMH,
CIIPTaMH, APYT C JPYroM (oGpazoBatne noanumenTHaoB), odpasoBanne sHyTpenHeil conu (G1nonspHOro
HOHA).

CeneTiueckas CBA3b MEKIY KIacCaMi OPraHHiecKuX ¥ HEOPraHHYECKNX coennnennit. [Tonsirne o
FeHETHYECKO CBA3M 1 TEeHETHHECKHX pALdxX B HEOPraH14ecKkoi 1 OpPraHUYeCKOil XUMHH. [eneTnvecKe
psmbl MeTana (Ha mpUMepe KanbLifd i xesesa), Hemerasa (cepel M KpEeMHHUst), TIEPEXOAHONO JIEMEHTa
(umHKa). [eHeTHueCKHe Psifibl M reHETHICCKAA CBA3L B OPraHHYEcKOit XMMHH (COCANHENNA JIByXaTOMHOTO
yrepoaa). EAMHCTBO MDA BELIECTE.

Nlemoncrpannu,  Konjekuns «Knaccudukalns —HEOPraHUICCKHX pelecTs» W 00pasubl
nMpencTaBuTeNel  Kaccos. Konnexims  «Knaccuprkauns OpraHHYECKHX — BELIECTEY u oOpasupl
npeacTaBuTEN i KIaccos. Mozienn KPHCTALIHUECKHX  PELETOK METAJIIOB. Konjekuisi Meraunos ¢
pasHbIMU (U3HIECKUMH cpoiicramy. B3aMOAEHCTBIE JIUTHS, HATPHA, MArHHI 1 JKene3a ¢ KUCJAOPOAOM;
LEIOUHBIX METAJIOB C BOROH, CrMPTaMHi, dberonoM; UMHKa ¢ PACTBOPaMH CONSIHON 1 CepHOM KHCIIOT,
HaTpHs C CEPOIt; AMOMHHHA C HOLOM, JKENC3A C PAaCTBOPOM MEIHOIO Kyrnopoca, ANOMHMHHS C PacTBOPOM
enxoro Hatpa. OKCHIbI ¥ THAPOKCHABL XPOMA. Koppo3Hsi META/IOB B 3aBHCHMOCTH OT ycoBuil, 3auunTa
META/IOB OT KOPpO3WHM: 0Opasiibl KHEPIKABEEK», SALLMTHBIX nokpeiThii, Konnexuus pya. DNeKTPONU3
pacTsopoB coneit. Monesn KPUCTAJUIHIECKHX PELIETOK MOa, anmaza, rpadgura. Anj0Tporna docdopa,
cepbl, KMCIOPOIA. BaanmozeiicTBie BOIOPOAA ¢ KHCIOPOAOM; CypbMbl € XJIOPOM; HATPHs ¢ HOJOM; XJIOpa
¢ pacTBOpoM Opomiaa Kamua, XJIOPHOT ¥ CEPOBOAOPOAHON BOZBL, obecupeunpatie OPOMHOI BOAbI
sTiieHoM i auerunenom. Tonyuenne CBoOiicTBa XJIOPOBOOPO/A, COJISHOH KUCIOTBI 1 aAMMUaKa.
CroiicTBa CONSHOM, Pa30aBieHHON CepHOi 1 YKCYCHOH KHCJIOT. BsaumozeiicTBHe KOHLEHTPHPOBAHHBIX
CEpHOI, a30THOH KHCJIOT 1 pa3baBieHHOl a30THOM KHCOTBI C Menbio. Peakiuist «cepeOpsiHoro 3eprajia»
I8 MypaBbHHOH KHCJIOTBI. BsanumoeiicTBre pacTBOpa THAPOKCHAA HaTpHi € KHCJIOTHBIMH OKCHIaMH
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(oxenzom docdopa V), am(OTepPHBIMH THAPOKCHAAMH (FUAPOKCHIOM LIMHKA), BsauMojeicTBie aMMHaKa
¢ XJIOPOBOTOPOAOM H  BOZOML. AHQJIOTMYHO I METHJIaMHHA. RB3aumozelicTBue aMHHOKUCIIOT. €
wucnoramu # menodamu.  OCyHmeCTBICHHE MpeBpaLUeHHil  PeaKiHi. [Tony4eHne KOMIJIGKCHBIX
COENMHEHHUH.

JlaGopaTopHbie  OMbBITBL Osnakomienue ¢ obpasuamu npeacTaBUTeNel  KJaccos
HEOpraHWYeCKUX BELIECTB. Osuakomienue ¢ 0oOpasuamu npeacTaBuTesiell  Kaccos OpraHuvecKmx
pemecTs. O3HAKOMIICHUE C xosnnekuueit pya. CpaBHeHHE CBOHCTB KPEMHHEBOH, dbocdopHoit, cepHoit 1
XJIOPHOH KHMCJIOT; CepHUCTOH U cepHOI KUCIOT; a30THCTOH H asotHoll kucnor, CBoiicTBa COMSHOM,
cepHOM (pa3basiieHHOM) 1 YKCYCHO¥1 KHCJIOT. BaanMoeiicTBHE MMAPOKCHA HATPUsA C CONAMH (cynbharom
menu (I1) u xymopuaom aMMOHHs). Pa3noxenue ruapokenaa Meii. [lonyueHne U ampoTepHbIe CBOMCTBA
FHIPOKCHIA ATFOMUHHSL

IpaxTuueckast padora Ne 3. Tlonyuenne razos v U3y4eHHE HX CBOFICTB.

Tpariaeckas padora Ne 4. Peruenne IKCNePHMEHTAJIbHBIX 3a1ad 1o OPraHHyeCcKOH XUMHH.

MpakTuaeckas padora Ne 5. Peruene SKCNEPHMEHTATIbLHBIX 3aat 10 HEOPraHHueCKOH XHMHH.

IIpakTuueckas padora Ne 6. CpasHeHue CBOMCTB HEOPraHUHECKHX M OpraHu4ecKkux
COEIMHEHUH.

[MpakTHYecKast padora Ne 7. Tenernueckas CBA3b MeXIy KJ1accaMH HEOpraHuHeckux i
OpraHHYeCcKHX BEIeCTB.

Xumust 1 06mecTBo. XuMusi 0 MPOH3BOACTEO. XyMHuecKast POMBILIIEHHOCTE H XHMHYECKHUE
texnonorun. Cobipbe A XUMHUYECKOI MPOMBILLIEHHOCTH. Boma B XMMMYECKOH MPOMbILIJICHHOCTH.
Dueprus st XUMUUCCKOro npou3BoAcTa. HayuHble MPUHLMILL KUMHUECKOrO MPOW3BOACTEA, 3alluTa
oKkpyKaloLeii cpebl 1 OXpaHa TpyAa NP XMMHHECKOM MPOH3BOACTBE. OCHOBHBIE CTAAHN XHMHUYECKOTO
npoussoacTsa. CpaBHEHHUE MPON3BO/ACTBA AMMHAKA 1 METAHOJA.

XHMHSI CebCKOe X03s1iicTBO,  XUMH3ALHA CebCKOro XO3siCTBa U €€ HarpaBICHHs. Pacrenust 1
04Ba, MOYBEHHLIN noroutatounit kommexe (TITK). Ynobpenusi H HX knaccuuraumns. XUMUUECKHE
CpencTBa 3aliUThl pacTenuit. OTpuLATebHbIC TOCICACTEIA npuMeHeHHs MeCTULHIOB 1 Gopbba ¢ HUMH.
XuMu3aLHs JKHBOTHOBOJACTBA.

Xumusi 0 9K0JI0rHsl,  XHMHYECKOe 3arpA3HeHne OKpYIKatoLLei Cpenbl. Oxpana ruapocdepbl OT
xuMuueckoro 3arpssHenus. Oxpana nousbl OT <ummteckoro sarpsisnenns. Oxpana armocepbt OT
xumuyeckoro 3arpssHenns. OxpaHa opbl 1 (hayHbl OT XHMHHECKOTO sarpasHeHns. bruoTexronorus 1
reHHast HHKEHepHs.

Xyumusi M TOBCEIHEBHASL KH3HL HEJIOBCKRA. Tomamusis anrteka. Moioume | UHCTALLHE
cpencrea. Cpesncrsa GopbObl ¢ ObITOBBIMH HACEKOMBIMIT. Cpencrsa JIMMHON FHrUCHBL H KOCMETHKH.
Xyumus 1 mHa. MapkupoBska YNakoBOK MHIEBBIX CUTHEHHUYECKHX MPOAYKTOB M YMEHHE HX HHTATh.
KOJOrHS JKIINIA. XHMHUsl W FeHETHKA 1eJI0BEKa.

Jlemoncrpaunu. Mozeny npou3BOACTEA cepHOIl KHCIIOTbI M aMMHAKA. Konnekuus yrodpennii 1
necruinaos. OOpasibl CPEICTB 6LITOBOM XMMUH H JIEKAPCTBEHHbBIX MPEnaparos.

JlaGopaTopubie  ONBITHI OszHakoMleHHe € KOJUTEKLeH ynobGpennit 1 NECTHLHIOB.
O3naxomjieHne ¢ obpasuami CpeacTs GLITOBOIT XMMHH H JIEKaPCTBEHHBIX MPENapaTos.
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TEMATI'I‘-IECKOE JIAHNPOBAHHE
10 knacc

B TOM “HCJIE

YPOKH 1a6opaTopH | KOHTPOJBLHBIC
ble, padoTbl,
H[)EIICTH‘IQCK TECTHPOBAHH

HaumenoBaHue pasaea

Kon-B0 4acoB

Beepenue
Crpoenue 1 knaccupuranms
OpPraHu4eCcKux coeMHEeHUH

11 knacce

B TOM UHCJE

Iy

1260pATOPH | KOHTPOJIbHBIE

HaumenoBanue pasjie/a
ble, paboTsl,

Koni-B0O 4aCcoB

NPAKTHYECK | TeCTHPOBAHH
ne e H T
1 Crtpoenue atoma 8 0 1
2 CrpoeHne BeLeCTBa. JlucnepcHble 15 14 0 1

CHUCTEMBI

PezeprHO€E BpeMsl
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