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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma cpeanero o0mero o0Opa3oBaHHs 10 XMMHH COCTaBJIeHA Ha OCHOBE
denepanbHOTO  TOCYJApCTBEHHOTO  OOpa3oBAaTENBHOTO  CTaHAApTa  CPEAHEro  OoO0Iero
obpazoBanus (OPI'OC COO), yrBepx)aEHHOTO MpHKa3oM MuUHHCTEpCTBa 00pa30BaHUs M HAYKU
Poccuiickoit ®enepauun ot 17 mast 2012r Ne 413 (pen. 11.12.2020), ¢ yuétom npumMepHOH
nporpaMmbel  o0miero oOpa3oBaHHsI MO XWMHUH, a TaKXKe OCHOBHBIX HJACH W MOJOXKEHUN
[Iporpammbl pa3BuTHS U (HOPMUPOBAHHMS YHHBEPCAIBHBIX YYEOHBIX NEHCTBHIA U CpPEIHEro
o0m1ero o0pa3oBaHus U OPUESHTHUPOBAHA Ha PabOTy MO0 Y4eOHO-METOAMIECKOMY KOMIUICKTY:

1. Xumusa. 10 xin.: yue6. mansa oOmieoOpazosar. yupexaenuit / O.C. I'aOpuensn. — M.:
Hpoda, 2020.

2. Xwumus. 11 xn.: yue6. mns obmeoOpaszosar. yupexknenuit / O.C. I'abpuensa. — M.:
Hpoda, 2020.

B naHHOW mporpamMme MpOCIIEKHBACTCS TMPEEMCTBEHHOCTh MEXAY BHIAMH JIESTEITHLHOCTH
00y4aeMbIX, MPETYCMOTPEHHBIX MPOTPAMMON OCHOBHOTO 00ImIero oOpa3oBaHHWs W BUIAMU
NeSITeIbHOCTH, 00eCneunBaloINX pealn3aliio 00pa3oBaTeIbHON TPAaeKTOPUH, CBSI3aHHOM C
yrIyOnéHHpIM n3yderneM xumud. CojepikaHue JaHHOW pabodedl MporpaMMbl YYHTHIBAECT HE
TOJIKO MPEIMETHOE COACPKaHUE U BO3PACTHBIE MICUXOJIOTHYECKHE 0COOEHHOCTH 00ydaeMbIX, HO
U TpodUIbHYIO MOATOTOBKY K OOYYEHHIO B BBICIICH MIKOJIE, B KOTOPOM XHMHS SBISIETCA
POGUITUPYIOIEH AUCITUTUTHHOMN.
TeopeTrnueckoe 1 dKCIIEpUMEHTAILHOE COJEpKAHUE Kypca U3y4aeTcs Ha OCHOBE
M03HABATEILHON JIEATEIHbHOCTH OOYYAIOIIUXCS: MPUMEHSATh TEOPETUYECKUE 3HAHMS MOHSTHIA,
3aKOHOB U TEOPUHA XUMUU YrIIyOJEHHOTO YPOBHS IJIsi MPOTHO3UPOBAHUS CBOMCTB XMMHUYECKUX
00BEKTOB M MOATBEPHKAECHUE 3TUX MPOTHO30B MPH BBINOJHEHUH XUMHYECKOIO IKCIEPHUMEHTA;
IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN HKCIEPUMEHT W MHTEPIPETUPOBATH €ro Pe3yibTaThl;
YMEThb XapaKTepU30BaTh U KIACCU(PUIIUPOBATH XUMHUECKHE AJIEMEHTHI, BEIIECTBA U MPOIECCHI;
MOJIHO M TOYHO BBIPaXKaTh M apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS; HAXOJUTh HCTOUYHUKH,
MOJIy4aTh, IPEJACTABIATh U COOOIIATh XMMHUECKYIO0 HH(POPMALIHIO B YCTHON U MUCHbMEHHON pedn
u Jp.
JIaHHBIA Kypc MO3BOJIIET MOATOTOBUTH OOYyYarolMXcs K OCO3HAHHOMY M OTBETCTBEHHOMY
BbIOOPY MPO(eCCHOHABHOM MOATOTOBKHM K IMOCTYIJIEHHIO B BY3, B KOTOPOM XUMHs SIBIISETCS
npOo(UIBHON JUCHUIUIMHON, YCIIEIIHOMY 0OYy4eHUI0 B HEM U BBIOOPY Mpodeccui.
CornacHo 00pa30BaTeIbHOMY CTAH/AAPTY IJIaBHBIE Yeiu CpeoHezo 0ouie2o 0opazoeanus
cocmoam:
1) B ¢dopMHpOBaHMHM IETOCTHOTO MPEACTABICHHS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HaHUAX, YMEHHUSX U CII0CO0aX JeaTeIbHOCTH;

2) B HpI/IO6peTCHI/II/I OIIbITa pa3H006pa3H0171 ACATCIIbHOCTH, OIIbITA IIO3HAHHA U CaMOIIO3HAHM A,



3)

B MOJITOTOBKE K OCYIIECTBJICHHUIO OCO3HAHHOTO BHIOOpa MHIMBHIYAIbHON 00pa3oBaTeIbHOM
WK TIPO(ECCUOHATIBHON TPACKTOPHUH.

H3yuenue xumuu Ha y2nyonéHHoOM ypoeHe BHOCUT OOJBIION BKJIAI B JOCTHIKCHHE ITHX

1emnel cpenHero oomiero oOpa3oBaHus U HPU3BAHO 0DecneUuny.

1)

2)

3)

4)

5)

6)

7)

8)

(dbopMHpOBaHHE HAYYHOW KApTUHBI MHpAa HA OCHOBE CHCTEMBl XUMHUYCCKUX 3HAHUU
(XuMUYeCcKOM KapTUHBI MUpa) KaK €€ HEOThEMJIEMOT0 KOMIIOHEHTA;

BBIPA0OTKE y OOYYAIOIIUXCS T'YMAaHUCTUYCCKHUX OTHONICHHH WM KOJIOTHYECKH TPAMOTHOTO
MOBEJIEHUsT B OBITY M TPYIOBOM JCSATEIHHOCTH, HPABCTBEHHOTO COBEPIICHCTBOBAHUS W
Pa3BUTHUSA JTUYHOCTU OOYJAIOIITXCS

MMOHMMAaHHE OOIIECTBEHHON TMOTPEOHOCTH Yy OOyYaromIMXcsi B Pa3BUTHH XUMHH U
XUMUYECKON MTPOMBIIIICHHOCTH;

dbopmupoBaHre y OOy4arONIMXCS OTHOIICHHWS K XUMHUM KaK BO3MOXKHOW 00yacTu
poheCcCHOHANTBHOM MOATOTOBKH M MPAKTHYECKOU JIEATETbHOCTH;

dbopMupoBaHME YCHENIHOTO YYacTUs B IMyOJWYHOM TIPEJICTABICHUHU PE3yIbTAaTOB
SKCIIEPUMEHTAIBHON U UCCIIEIOBATEIBCKON IEATEIIbHOCTH,;

y4acTHEe B XMMHUYECKUX OJIMMIIMA/IAX PA3JIUYHBIX YPOBHEH B COOTBETCTBUU C HKEIAEMBIMU
pe3ynbTaTaMu U aJIeKBaTHOW CaMOOIICHKON COOCTBEHHBIX BO3MOKHOCTEH;

WCIOJIb30BAHNE XUMHUYECKUX 3HAHUM JUIsl O0BsICHEHUSI 0COOEHHOCTEH 0OBEKTOB U MPOLIECCOB
MPUPOIHOM, COLIMATBHOM, KYJIbTYPHOUH, TEXHUYECKOU CPEIbL;

MOHMMAaHHE IEHHOCTH XHMHYECKOTO SI3bIKa, BBIPAXKEHHOTO B BepOAJbHON U 3HAKOBOM
(dbopmMax, Kak COCTaBHOW YaCTH PEUYEBOM KYJIbTYPhl COBPEMEHHOIO CIELUAINCTa BBICOKOU
KBaTM(UKAIIIH.

O0mas xapakTepucTHKa Kypca

Copepxanue yriyOJa€HHOToO Kypca XUMHHM B CpEIHEH IIKOJIE CTPOUTCS Ha OCHOBE H3Yy4eHUS

CcoCTaBa U CTPOCHUS BCIICCTB, 3aBUCHUMOCTHU UX CBOMCTB OT CTPOCHUA, IPAKTUICCKOTO 3HAYCHUS

9THUX CBOﬁCTB, a TaxKe Croco0oOB na60paTopH0ro U IPOMBIINIIICHHOT'O TTOJIYYCHUA BayKHEHIIINX

BCIICCTB, H3YUYCHHA SaKOHOMepHOCTeﬁ XUMHUUYCCKUX IIPOLECCCOB H HYTeﬁ VIIpaBJICHUA HUMHU.

OcHoBHBIE COJIepKaTeNbHbIE TUHUU paboyeil MPorpaMMmabl

«Bemecmeo» — CHCTEMa 3HaHHM O COCTaBe H CTPOCHUHN BCHIECTB, HUX CBOMCTBax H

OMOJIOTHYECKOM 3HAYCHUH,

«Xumuueckasa peaxkyus» — cUCTeMa 3HaHUU OO0 YCIOBUSAX NPOTEKAHUS XUMHUYECKHX
MIPOLIECCOB U CIIOCOOAX YIpaBJIEHUS UMH;

«IIpumenenue eewjecme» — CUCTEMA 3HAHUU O NMPAKTUYECKOM NPHUMEHEHUH BELECTB HA
OCHOBE HX CBOICTB M MX 3Hau€HUs B OBITOBOM M MPOU3BOACTBEHHOH cepax;

«Honylteuue eeuiecme» — CUCTEMaA 3HAaHUHN O XUMHUYECKHUX IIPOM3BOACTBCHHBIX IIPOIICCCAX;



o  «3biIKk Xumuu» — CUCTEMA 3HAHUNW O HOMEHKJIAType HEOPraHMYECKUX O OPraHUYECKUX
COEIMHEHUN U XMMUYECKOM TEPMUHOJIOTHH, a TAKKE€ YMEHUE OTpPakaTb MX C IOMOIIbIO
XUMUYECKOH CHUMBOJIMKU (3HAKOB, (DOPMYJT M ypaBHEHHI); HABBIKOB MEpeBOAa HHPOPMAILIUU
C sI3bIKa XUMHUHU HA €CTECTBEHHBIN U 00paTHO

o «Konuuecmeennvie ommuowienHusn» — CUCTEMA pACUYETHBIX YMEHUM M HAaBBIKOB JUISA
XapaKTEPUCTUKU B3aUMOCBS3M Kaue€CTBEHHOM M KOJMUYECTBEHHOM CTOPOH XHUMHUYECKHX
00BEKTOB (BEIIECTB, MATEPHAJIOB U TPOIIECCOB);

o «Teopua u npakmuxa» — B3aUMOCBSI3b TEOPETUYECKUX 3HAHUH U XUMHYECKOTO
9KCIEPUMEHTA KaK KpUTEPHUSI ICTUHHOCTH U MCTOYHHUKA TIO3HAHMUSL.

Mecrto npeamera B yueOHOM IUIaHe

@®enepalibHbIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT NpPEIyCMaTpUBAeT H3ydEHHE

Kypca XMMHUU B CpeJHEW IIKOJe KaK COCTaBHOW 4YacTu MpeaMeTHo oGmactu «EcrecTBeHHO-

Hay4yHbIE MTPEIMETHD.

JlanHas pabouas mporpaMMa mpeaHa3HavYeHa sl 00yJaronuXxcsi, KOTOPbIE BEIOPATTN XUMUIO JIJIs

W3YYEHHUS Ha yriIyOJIE€HHOM YpOBHE.

OTa mporpamMma IO XHUMHUHU I CpPeaHEro oOmero oOpa3oBaHWsS Ha YrIyOJIEHHOM YpOBHE

cocTaBieHa u3 pacuéra 3 4 B Henemto (204 4 3a 1Ba roga oOydeHus).

Pe3ysabTaTrhl 0CBOEHUS Kypca

JlesTenbHOCTh yuuTenst B OOydeHUM XMMUU B CpelHEH IIKoJIe JOJDKHA OBITh HaIlpaBlieHa Ha

JOCTHXKEHHE 00YJaIOIIUMUCS CIETYIOIIUX JUYHOCHIHBIX PE3YTbIMaAMm 8.

1) B UEHHOCTHO-OPMEHTAIMOHHON cdepe — ocosHanue POCCHUCKOW  TpaxkIaHCKOM
WJCHTUYHOCTH, TaTPUOTH3MA, YyBCTBA FOPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY;

2) B TpymOBO# chepe — 2omosHocmb K 0OCO3HAHHOMY BBIOOPY JNalibHEHIIeH 00pa30BaTeIbHOM
TPAEKTOPHUU B BBICIUICH LIKOJIE, T/I€ XUMHUSI SIBIIIETCS MPOQUINPYIOIIEeH JUCIUILTUHOM;

3) B mo3HaBaTEIbHOW (KOTHUTHBHOM, MHTEIIEKTyaIbHOW) chepe — ymenue ynpaBisTh CBOCH
MO3HABATEIbHON JESITENBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K OOpa30BaHUIO, B TOM
gyclie caMo00pa3oBaHUIO, Ha MPOTSDKEHWU BCEW JKM3HHM; CO3HATEIBHOE OTHOIIEHUE K
HENpepbIBHOMY  O0Opa30BaHMI0O KAaK  YCIOBHIO  YCHEUIHOW  MpO(pEecCHOHATBHONH U
OOIIIECTBEHHON  JIeSTENBbHOCTH; @opmuposanue  HABBIKOB  JKCIEPUMEHTAIbHOMN
U YCCIIEIOBATENIbCKON JIEATENbHOCTH; yuacmue B MyOJUYHOM MPEJCTAaBICHUU pe3yIbTaToOB
CaMOCTOSITEJIbHOW TMO3HABATEIbHOM NEATENBHOCTH; yyacmue B MPO(UIBHBIX OJUMIIHMAIAX
pa3sIMYHBIX YPOBHEM B COOTBETCTBUU C JKEIAEMBIMU pe3yJbTaTaMM U  aJIeKBaTHOMN
CaMOOIIEHKO} COOCTBEHHBIX BO3MOKHOCTEH;

4) B cdepe 310pOBbECOCPEIKEHHUS — HPUHAMUE U peanus3ayus UEHHOCTEH 310pOBOTO U

6e3omacHoro obpas3a >KU3HHU, Henpusmue BPEIHBIX NPUBBIUEK (KYpEHHUS, YINOTpeOIeHHs



QJIKOTOJISI, HAPKOTUKOB) OJarogapsi 3HAHUIO CBOWCTB HAPKOJIOTHYECKUX U HAPKOTUYECKUX
BEIIECTB; COONIOJICHUE MPABUI TEXHUKH O€30MacHOCTH B Ipoliecce paboThl ¢ BEIIECTBAMH,

MaTtepuanamMu B yueOHOH (HaydHOIT) 1a00paTopuu U Ha MPOU3BOICTBE.

Memanpedmemubuuu pesyasmamamu OCBOCHUA BbIITYCKHUKAMU CTYIICHH CPCAHCTO O6III€FO

00pa3oBaHUs Kypca XUMUH SBIISIOTCS:

1)

2)

3)

UCNOIb306aHUe YMEHUN U HABBIKOB Pa3JIMYHBIX BUIOB II03HABATEIBHOU JCATECIBHOCTH,
IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS (CHCTEMHO-MH(OPMALIMOHHBIA  aHaNM3,
HaOJII0/IeHUE, U3MEPEHUE, POBEICHUE SKCIIEPUMEHTA, MOAEIUPOBAHUE, UCCIIEI0BATEIbCKAs
JEeSITENIbHOCTD) JUIS U3Y4YEHHUS Pa3IMUHbIX CTOPOH OKPYKaoIlel JelCTBUTEIbHOCTH;
é1a0deHue OCHOBHBIMU MHTEIIEKTYaIbHBIMU ONIEpalluaMU: (GOPMYIUPOBKA TMIIOTE3, aHAIINU3 U
CHUHTE3, CpaBHEHHE W cUCTeMaTh3alus, OO0O0OIIEHHE | KOHKPETU3allus, BbISBJICHHE
MIPUYHUHHO-CIIEJICTBEHHBIX CBSA3€H U MOUCK aHAJIOTOB;

nosHauue 00BHEKTOB OKPYKAIOIIETO MUPA OT OOIIEro 4yepe3 0COOEHHOE K €TUHUIHOMY;

4) ymenue TEHEPUPOBATH UJCU M OTIPEICISATH CPEICTBA, HEOOXOAUMBIC ISl MX Peah3allii;

5) YymeHue ONnpeacidaTh HCIN U 3aJa4r JCATCIbHOCTH, BBI6I/IpaTI) CpeaAcTBa pcaji3ali OCiInu U

6)

MPUMEHSTh UX Ha MPAKTUKE;
UCNnoIb306aHUe Pa3IUYHbIX HMCTOYHHUKOB Ui TOJY4YeHHMs] XMMHUYECKOW HHpopmanuu,
MMOHMMAaHHE 3aBUCUMOCTH COJEpKaHUS U (QOpMbl MpeAcTaBiIeHUs HHGOPMALUU OT Lenel

KOMMYHHKAIIUK U ajapecara,

7) ymenue TPOAYKTHBHO OOIIAThCS M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM

8)

NESITeNbHOCTH, YYUTHIBATh MO3UIMHU JPYTUX YYACTHUKOB JAEATEIbHOCTH, 3()(EKTUBHO
paspemiath KOH(MIUKTHI;

20MOBHOCMb U CHOCOOHOCTH K CaMOCTOSITENIbHOM MH(OPMAalMOHHO-I03HABATEIHHOMN
NeSITeNIbHOCTH, BKIIIOYasi yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POpMAIUH,
KPUTHYECKH OIICHUBATh W MHTEPIPETHPOBATH MH(MOPMAILIMIO, MOIYyYaeMYI0 W3 Pa3IUUHBIX

HMCTOYHHKOB,

9) ymeHue HUCIO0JIb30BATb CPEACTBA I/IH(bOpMaI_[I/IOHHHX H KOMMYHUKAIIUOHHBIX TEXHOJIOT UM

(L[anee — I/IKT) B PCIICHHUU KOIHUTHBHbBIX, KOMMYHUKATUBHBIX U OPIraHU3alIMOHHBIX 3aJ1a4 C
CO6J'IIOI[€HI/I6M Tpe60BaHHfI 9PTOHOMMHKH, TCXHHUKH 6630HaCHOCTI/I, T'NTUCHBI,

pecypcoc6epe>KeHI/I;I, MMPaBOBLIX U 9TUYCCKUX HOPM, HOpM HH(bOpMaHHOHHOﬁ 6C3OH8.CHOCTI/I;

10) énaodenue S3bIKOBBIMH cpeacTBaMu, BKIIKOYAd MU SA3bIK XUMHU — YMCHHUC ACHO, JIOTUYHO U

TOYHO M3JIaraTh CBOKO TOUKY 3PEHUs, UCIIOJIb30BATh a/IEKBAaTHBIE S3BIKOBBIE CPENICTBA, B TOM
qHcIie U CUMBOJIbHbIE (XUMUYECKUE 3HaKH, (POPMYJIIbI U YpaBHEHHUS).
Ilpeomemmnvimu pezynvmamamu N3y9eHrs XMMUHU Ha yriyOJIEHHOM YPOBHE Ha CTYIIEHU

cpeaHero odiero o0pa3oBaHus SIBJISIOTCS:



1) 3uanue (nonumanue) XapakmepHvlX NPUSHAKOS GANCHEUMUX XUMUUECKUX NOHSMULL
BELECTBO, XWMMUYECKUN D3JIEMEHT, aToM, MOJEKYyla, OTHOCUTEIIbHBIE aTOMHbIE W
MOJIEKYJISIDHBIE MacChl, MOH, HW30TOIIbl, XMMMYECKas CBsA3b (KOBaJICHTHas MOJISIpHAs U
HEMNoJIApHasi,  WOHHAs,  MeTaJUIMuecKas,  BOJOpPOJHAasA),  BJIEKTPOOTPULIATEIbHOCTD,
AJJIOTPOTHSI, BaJICHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJIIpPHAsl Macca, MOJISIPHBII 00beM,
BELIECTBA HOHHOTO, MOJIEKYJISIPHOIO M  HEMOJIEKYJISIDHOTO  CTPOEHHUS, PacTBOPBI,
JIEKTPOJIUTHI ¥ HEIEKTPOIUTHI, SJIEKTPOIUTHUECKAsT TUCCOLMALUS, TUIPOIU3, OKUCIIUTEND
U BOCCTAHOBUTENb, OKHCIEHHE WU BOCCTAHOBJICHUE, 3JIEKTPOJIM3, CKOPOCTh XHMHUYECKOU
peakiuu, KaTalu3aTopbl W KaTajlu3, OOpaTUMOCTh XHMHUYECKUX PpEaKIHUH, XUMHUYECKOe
paBHOBECHE, CMEUICHHE pPaBHOBECHS, TEIJIOBOM 3(PQEKT peakuuu, YrIepoaHbIN CKeleT,
(yHKIMOHATIbHAS TpYIINa, U30MepHus (CTPYKTypHash M HPOCTPAHCTBEHHAs) U TOMOJIOTHS,
OCHOBHbIE THUIIbI (COEIMHEHUS, PA3JOXKEHUs, 3aMelleHusi, oOMeHa), BUAbl (TUAPUPOBAHUS
U JETUJPUPOBAHMS, TUApPATAlMU W JETHIpaTalid, MOJMMEpHU3aluu U ACTOJIUMEpH3aluy,
MOJIMKOHJICHCALIUY U U30MEpHU3aluH, KaTAIUTUYECKHE U HeKaTaJUTHYeCKUe, TOMOTE€HHbIE U
reTeporeHHble) U Pa3HOBUAHOCTH ((pepMeHTaTHBHbBIE, TOPEHHUs, ITepU(UKALNN, KPEKUHTa,
pudopmunTa) peakuuii B HEOPraHMYEeCKOM ¢ OPraHu4eCcKOW XHMHHU, TOJUMEPHI,
OMOJIOTMYECKH aKTUBHBIE COCMHEHUS,

2) eblssleHUEe B3AUMOCEA3U XUMUYECKUX NOHAmMuULl Ui OOBSCHEHHs COCTaBa, CTPOCHUS,
CBOMCTB OT/JENbHBIX XUMUYECKUX OOBEKTOB U SIBJICHUIA;

3) npumenenue OCHOBHBIX NOJONCEHUL XUMUHECKUX Meopull. TEOPUU CTPOCHUSI aToMa M
XMMHUYECKON CBSI3HM, MEPUOJAMYECKOTO 3aKOHA MU MEPUOJUYECKON CHCTEMbl XUMHUYECKUX
anementoB JI. 1. MenzeneeBa, TEOpUU HIEKTPOIUTUYECKON JHUCCOLMAIMU, MPOTOHHOMN
TEOPUU, TEOPUU CTPOEHHUS OPraHMYECKUX COEJAWHEHUHN, 3aKOHOMEPHOCTEH XMMHUYECKOU
KMHETUKM — JUId aHallu3a COCTaBa, CTPOCHHUS M CBOMCTB BEIIECTB U MPOTEKAHUS
XUMHYECKUX PEaKIINii;

4) ymenue Knaccugpuuuposames HeOpPraHNIECKUE U OPraHUYECKUE BEIIECTBA

10 Pa3IUYHBIM OCHOBAHUSIM;

5) ycmanoenenue é3aumocesnsei MeXry COCTaBOM, CTPOCHHEM, CBOUCTBAMH, MPAKTHUECKUM
IIPUMEHEHUEM U TIOJy4YEHUEM BaKHENIINX BEIECTB,;

6) 3Hmanue ocHn06 Xumuueckoi HOMeHKIamypvl (TPUBUAIBHOW W MEXKIYHApOJHON) u
YMeHue Ha3BaTh HEOPraHUYECKHE U OpraHMYeCcKhe COeIMHeHUs 1o (GopMyIie, U Ha000poT;

7) onpedenenue. BaJIEHTHOCTH, CTCNICHH OKHCICHHS XHMHYECKHX O3JIEMCHTOB, 3apsioB
HMOHOB; BUJOB XMMUYECKUX CBSI3€H B COCIUHEHMSIX U TUIIOB KPHUCTAJUIMYECKUX PEHIETOK;
MIPOCTPAHCTBEHHOT'O CTPOEHHUS MOJIEKYJ; THIA THAPOJIM3a M XapaKTepa Cpelbl BOIHBIX

PacTBOpPOB colleii; OKHCIINTCIIA U BOCCTAaHOBHTEIIS, mponueccoB OKHCIJICHUA )51



BOCCTAHOBJICHHUS, MPUHAJICKHOCTU BEUIECTB K Pa3IMYHBIM KJIaCCaM HEOPTraHWYECKUX HU
OPraHWYECKUX COCTUHEHUN; TOMOJIOTOB M H30MEPOB; THUIIOB, BHJIOB M Pa3HOBHIHOCTEH
XUMHUYECKUX PEAKIUU B HEOPIraHUYECKOW U OPraHUYECKON XUMUHU;
8) ymenue xapakmepuzosamu:
— S-, p- ¥ d-37eMEHTHI 0 UX TOJIOKEHHUIO B iepuoauueckoi cucteme /1. . Menneneena;
— o0IIMe XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;
— XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX M OPraHUYECKUX COCAUHEHUN
B ILT1aHe 0011ero, 0COOEHHOTO U €MHUYHOTO;
9) obvscuenue:
— 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JIEMEHTOB U UX COCAMHEHUHN OT MOJIOKCHHS DJIEMEHTa
B nepuoandeckou cucreme /. . Menneneena;
— TIPUPOJIBI XUMUUYECKOMN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJUTMYECKOM, BOJTOPOTHON);
— 3aBUCHUMOCTH CBOWMCTB HEOPraHMYECKHMX W OPTraHWYECKUX BEIIECTB OT HMX COCTaBa M
CTPOCHHS;
— CYIIHOCTH HM3y4YEHHBIX BHJIOB XMMHYECKUX PEAKIIUHA: DJIEKTPOJUTHUYCCKOU IUCCOIMAIIHH,
HMOHHOT0 00MEeHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX;
— BIMSHHUA Pa3NUYHbIX (PAKTOPOB HAa CKOPOCTh XHMMHUYECKOH peakluu U Ha CMEILECHUE
XUMHUYECKOTO PAaBHOBECHS,
— MEXaHW3MOB IIPOTEKAHHUS PEAKUUNA MEXKIy OpPraHMYECKHMMHM U HEOPraHWYECKUMH
BEILIECTBAMU;
10) ymenue:
— COCTaBJISITh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH € IOMOIIBIO METOAA
AJIEKTPOHHOTO OanaHca;
— IPOBOJAUTH PACUYETHI MO XUMHUYECKUM (POpMyliaM U ypaBHEHUSIM;
— TPOBOJUTH XUMHUYECKUH SKCIIEPUMEHT (J1adopaTopHblE W TpaKTUYECKHEe pabOThI) C
coOnrofeHreM TpeOOBaHMI K MpaBUIaM TEXHUKHU OE30MACHOCTH MPH paboTe B XMMHYECKOM
kabuHete (J1abopaTopun).
I[lnannpyemMsble pe3y/bTaThl H3yYeHHs Y4eOHOro nmpeaMera « XMMHUs» HA YPOBHE CPeAHEro
001iero oopa3oBaHus
Buvinycknuk na yenyonénnom ypoene nayuumcsa:
— NOHUMAmMb XUMHUYECKYI0 KapTUHY MUpPa KaK COCTAaBHYIO YacTh LIETOCTHOW HaYyYHOU KapTHHBI
MHpA;
— packpelgamv PpoJib XUMUHU W XUMHYECKOTO IPOU3BOJICTBA KaK MPOU3BOAMTEIILHOW CHIIBI
COBPEMEHHOTO 00IIIeCTBa;

- qbopmyﬂupoeamb 3HAYEHHE XUMHUH U €€ TOCTHKEHUI B IIOBCEIHEBHOM KU3HU YCJIOBCKaA,



— ycmanasaueams B3aUMOCBS3M MEXKAY XUMUEH U IPYTMMH €CTECTBEHHBIMU HayKaMH;

— gopmynuposams nepuonndeckuii 3akon J[. . MenaeneeBa u 3aKOHOMEPHOCTH U3MCHEHHUN B
CTPOCHHUH M CBOWCTBAX XMMHUYECKUX DJIEMEHTOB M OOpa30BaHHBIX MMH BEUIECTB Ha OCHOBE
MEPUOIUYECKON CUCTEMBI KaK rpapuuecKoro 0ToOpakeHus MepHoJUUECKOro 3aK0Ha;

—  ¢opmyruposéams OCHOBHBIE TIOJOXEHUS TEOPUH XHUMHUYECKOTO CTPOCHHS OPraHUYeCKUX
coemuaeHuit A. M. BytnepoBa, packpviéams OCHOBHBIC HAINpaBIEHUS STON YHUBEPCATBbHOU
TEOPUM — 3aBUCUMOCTU CBOMCTB BELIECTB HE TOJBKO OT XHMMHUYECKOTO0, HO TaKK€ MU OT
AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS U WLIIOCMPUposams WX TpPUMEpamMu U3
OPraHNYEeCKON U HEOPraHWYECKON XHUMUH;

— apeymeHmupoeams YHUBEPCAIbHBIA XapaKTep XUMHUYECKUX MOHSATHI, 3aKOHOB M TEOPUH s
00BSCHEHUS COCTaBa, CTPOEHUS, CBOMCTB U 3aKOHOMEPHOCTEH OOBEKTOB (BEILECTB, MaTEPUAJIOB
1 TIPOLIECCOB) OPraHUYECKO U HEOPraHMYECKON XUMUU;

— xapakmepuzoeéams S-, P- ¥ 0-3JEMEHTHI MO WX TOJIOKEHHUIO B TEPUOTUYECKON CcHCTEME
. Y. Menneneesa;

— Knaccuguyuposams XUMUYECKUE CBSA3U U KPUCTATUINYECKUE PEIETKH, 00BACHAMb MEXaHU3MBI
uX 00pazoBaHUsl U 00KA3bl8aMb SAUHYIO TIPUPOLy XUMHUECKUX CBsI3el (KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOJIOPOTHOMN );

— 00vACHAMb TPUYUHBI MHOro0oOpasusi BEIIECTB Ha OCHOBE MPHUPOJbI SIBICHUN H30MEpHH,
TOMOJIOTHH, aJUIOTPOIINH;

— Knaccuguyuposams XUMHUYECKUE PEaKUUU B HEOPraHMYECKOW M OPraHWYeCKOM XHMHUHU IO
pa3IMYHBIM OCHOBAaHUSAM W ycmauasiugams crenu(UKy TUIIOB peakuui OoT oOIIero uepes
0COOCHHOE K EIMHUYHOMY;

— Xapakmepu3z08amy TUAPOIN3 KaK creuUIHbIII 0OMEHHBIN MPOIIECC U pacKpbl8amy €ro pob
B )KMBOM U HEKUBOU MPUPO/IE;

— Xapakmepu3o6amv SIEKTPOIHM3 KaK CHeUU(PUYHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM
MIPOLIECC U €0 MPAKTUYECKOE 3HAYECHUE;

— Xapakmepu308ams KOPPO3UI0 METAIUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIN MPOLECC U
npeonaeams CIIOCOOBI 3alTUTHI OT HEE;

— onucvleamb TPUPOJYy MEXAHU3MOB XHMHMUYECKHX pEaKIHMil, MPOTEKAIOUUX MEXIY
OpraHMYECKUMH U HEOPraHUYECKHUMU BEIIECTBAMU;

— Knaccuguyuposams HEOPraHUYECKUE U OPraHMYECKHUE BEIIECTBA M0 Pa3IMYHBIM OCHOBAHMSIM;
— Xapakmepu3zo6ams OOIINE XUMUYECKHE CBOMCTBA BaXHEHIIMX KIACCOB HEOPraHUYECKHX U
OpPraHUYeCcKUX COCTUHEHUH B IJIaHE OT OOIIEro yepe3 0COOEHHOE K eJMHUYHOMY;

— UCNONb306amb 3HAKOBYIO CHUCTEMY XHMMYECKOTO S3blKa Ui OTOOpaKeHHs COCTaBa

(xumuueckue GopMysbl) M CBOMCTB (XUMUYECKUE YPaBHEHUS) BELIECTB;



— UCNONBL306aMb TIPABUIIA U HOPMBI MEXKIyHAPOIHON HOMEHKJIATYpPBI JUIsl HA3BaHUM BEIIECTB 110
dbopmynam 1, HAOOOPOT, TSI COCTABICHHUS MOJICKYJISIPHBIX H CTPYKTYPHBIX (OpMYI cCoeTMHEHUI
110 UX Ha3BaHUAM,

— 3Hamb TPUBHUAJIBHBIC HA3BaAHUA BaXHEHINX B OBITOBOM H IMPONU3BOACTBCHHOM OTHOIIICHHUUN
HCOPraHNM4YCCKUX U OPIraHUYCCKUX BCIUICCTB;

— Xapakmepu308amb CBOMCTBA, MOJYyYCHUE U MPUMEHEHHE BOXHEHIINX MPEICTABUTENICH THUIIOB
U KIJIACCOB OPraHMYECKHX COEIMHEHUHN (TpeAesbHBbIX, HENPEJENbHbIX U apOMaTUYECKUX
YIJIEBOAOPOJOB,  KUCIOPOJCOJEPKALIMX M a30TCOAEpXKAIIUX  COEAMHEHUH, a  TaKxKe
OMOJIOTMYECKH aKTUBHBIX BELLIECTB);

—  ycmauasnueéams 3aBUCUMOCTh JKOHOMHKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKU U
nepepaboTKH YTIIEBOIOPOTHOTO ChIpbs (HE(TH, KAMEHHOTO YISl U PUPOIHOTO rasa);

— DOKCIEPUMEHTAIIBHO noOmeepxcoams COCTaB U CBOWCTBA BAaXXHEHIIMX Mpe/CcTaBUTENEH
M3Y4YEHHBIX KJIACCOB HEOPraHMYECKHMX M OPraHWYECKHX BEIIECTB C COONIOACHHEM IPaBUII
TEXHUKA O€30I1aCHOCTH JJIA pa60TLI C XUMHUYCCKHUMHU BeIIeCTBaAMU U J'Ia60paTOpHI)IM
000pyI0BaHUEM;

— Xapaxkmepu3o06ams CKOPOCTb XUMHYECKOW peakuuu U €€ 3aBUCUMOCTh OT pa3IMYHbIX
(hakTopoB;

— onucvleams XMMUYECKOE PaBHOBECUE U npediiazams CIOCOObl €ro CMEIIEHUs! B 3aBUCUMOCTH
OT pa3JINYHBIX (PaKTOPOB;

— npouzeooums Pacdy€Tbl IO XUMHUYECKMM (opMyrnaM U ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILICHUN MEX]Ty YUaCTHUKAMU XUMHUYECKUX PEaKIUi;

— Xapaxkmepu3oéams BaKHEUIINE KPYIMHOTOHHAXXHbIE XMMHUYECKHE IPOU3BOJICTBA (CEpHOU
KHCIIOTBI, aMMHUakKa, MeTaHoJla, mepepaboTku He(pTH, KOKCOXMMHYECKOro IPOU3BOJICTBA,
BOKHEHIINX METAUTYPrHUeCKUX MPOU3BOJICTB) C TOYKM 3pPEHHS] XHMH3Ma IIPOIECCOB,
yCTPOMCTBA BaKHEHIIMX amnmapaToB, HAYYHBIX MPUHIUIIOB IMPOU3BOJCTBA, IKOJOTHYECKOU U
HKOHOMMYECKOM 11e71ecO00pa3HOCTH;

— cobnodams MpaBUIia SKOJOTHYECKONW 0€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKpY)KaroIlen
Cpenoii nmpu oOpanieHNH ¢ XUMHUYEeCKUMH BEIECTBAMH, MaTepHallaMu U MPOLIECCaMHU.
Boinycknuk na y2nyonénnom ypoene noiyuum 603MOHCHOCHb HAYYUMbCA:

— UCNONb308amb METOIbl HAYYHOTO TO3HAHUS TPU BBIMIOJHEHUU TMPOEKTOB H y4eOHO-
HCCIIeIOBATENbCKHX 3a7]a4 XUMUUYECKON TeMaTHUKH;

— NpOcHO3UpOo8amsv CTPOEHUE K CBONCTBA HE3HAKOMBIX HEOPraHMYEeCKHX | OPraHMYeCKUX
BEII[ECTB HA OCHOBE aHAJIOTHH,

— NPOCHO3UPOBAMb TEUEHUE XUMHUECKUX MPOLECCOB B 3aBUCUMOCTH OT YCIIOBHI UX MPOTEKAHUS

n npedﬂaeamb CITIOCOOBI YIIpaBJICHUA 3TUMHU MMPOLCCCAMU,



— ycmauaenueéams BHYTPUIIPEAMETHBIE B3aUMOCBS3M XUMHUU HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPHUM OPraHUYECKOW W HEOPraHWYECKOM XUMHHM W MEXKIIPEIMETHBIE CBSI3U C
¢usHuKoil (CTpOCHHE aTOMa W BEIIECTBA) W OHMOJIOTHEH (XUMUYECKas OpPraHu3aius XKU3HU H
HOBBIC HAITPABJICHHSI B TEXHOJOTHH — OHO- ¥ HAHOTEXHOJIOTHH);

—  packpvieams  POJb  TIOJYYEHHBIX XUMHYECKHX 3HAHWA B  Oy;ymied  ydeOHOU
1 TIpo(heCCUOHATTLHOM I TCIIEHOCTH,

— npoekmuposams COOCTBEHHYIO O0pa30BaTEIbHYIO TPACKTOPHIO, CBA3aHHYIO C XMMHEH, B
3aBUCUMOCTH OT JIMYHBIX MPEANOYTEHUN W BO3MOKHOCTEH OTEYECTBEHHBIX BY30B XUMUYECKOUH
HaIpaBJIEHHOCTH;

— apaymeHmupoeéams €IUHCTBO MHUpPA BELIECTB YCTAHOBJICHHUEM TI'€HETHUYECKON CBSI3U MEXIY
HEOPraHUYECKUMHU U OPTraHMYECKUMU BEIIECTBAMH;

— 61ad0emb XUMHUYECKUM SI3BIKOM Kak (aKkTOpoM YCIEHNIHOCTH B Mpo¢ecCHOHaTbHON
NEeSITENHHOCTH;

— Xapakxmepu308ams CTAHOBJICHHE HAyYHOUH TEOpPUM HA MPUMEPE OTKPBITUS MEPHOIUYECKOTrO
3aKOHA ¥ TEOPUHU CTPOCHUSI OPTAHUUECKHX U HEOPraHWYECKUX BEIIECTB;

— npuHuMame y9acThe B MPOQMIBHBIX KOHKypcax (KOH(EpeHIHsIX, OJUMITHAIAX) Pa3THIHOTO
YPOBHS, aJIEKBaTHO OyeHusams Pe3ynbTaTbl TAKOIO Y4YaCTUs U NPOEKmupoeams IyTH
MTOBBIIICHUS IPEIMETHBIX I0CTHKEHUM;

— KpUTUYECKH OMHOCUMbCA K TICEBAOHAYYHOM XMMHUYECKOW HH(pOpMaluu, MOJydyaeMoil u3
Pa3HBIX UCTOYHHUKOB;

— NOHUMams TA00ANbHBIE TPOOJIEMBI, CTOSIINE MEepe]l YeTOBEUECTBOM

(9KOJIOTUYECKHUE, DHEPTETUYECKUE, CBIPBEBBIC), U npediacamys MyTU UX PELIeHUs, B TOM YHCIe U

C IIOMOIIIBIO XMMHH.

Conepxanue Kypca

Kypc ué€Ttko menutcs Ha JBE 4acTH COOTBETCTBEHHO TOJlaM OOYYEHUS: OPraHHYECKYI) XUMUIO
(10 xmacc) u obmryro xumuto (11 kmacc).

Kypc 10 knacca HauMHaeTcs CO 3HAKOMCTBA C NPEAMETOM OPraHHMYECKOW XUMHH, WU3yYCHHS
TEOPUH CTPOEHUS OpraHudeckux coeauHeHuit A. M. bBytnepoBa u rulOpuau3anuyd aTOMHBIX
opOuTtaneii. 3aTeM paccMaTpUBAaIOTCs KilaccU(PUKAIMS OPraHWYeCKUX COCTUHEHHH, MPHUHIIUIIBI
WX HOMEHKJIATYphI, a TAK)Ke KIACCH(PHUKAIUS PEAKIN B OPraHN4IeCKO XUMHUU.
[lepBoHauanbHBIE TEOPETUYECKHE 3HAHWS Jajiee MHOTOKPATHO 3aKPEIUIIOTCS U Pa3BUBAIOTCSA
MIPU W3YYEHUU KJIACCOB OPTaHMYECKUX COCTUHEHHH OT YIIIEBOJOPOJOB IO a30TCOIACPIKAIINX

CO€OUHEHMH U MOJIMMEPOB.



Takoe nocTtpoeHue Kypca IMO3BOJIIET B IIOJHOW MEpe HE TOJBKO IIMPOKO MCIOIb30BaTh
JeYKTUBHBIN Moaxo] B oOyuenun xumuu 10 kimacca, HO M peaan30BaTh UICK MEHETHYECKON
CBSI3M MEXIY KJIacCaMU OpraHUYECKUX COCIUHEHUH.

Ocoboe BHMMaHHWE B Kypce OPraHMYECKOW XHMHH YJIEJIEHO CIIOKHBIM JUIS TOHHMAHUS
BOIIPOCaM: B3aUMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YMCJIE JJIsl IPEJCKA3aHUs CBOMCTB
COEIMHEHUI; MEXaHM3MaM U 3aKOHOMEPHOCTSM IIPOTEKAHUS XUMHUYECKHX PpEeaKLUHH, YTo
HEOOXOAUMO U TPOTHO3UPOBAHMS HPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHIO YIIIEBOJOB,
aMUHOB, aMUHOKHCJIOT, O€JIKOB M HYKJIEMHOBBIX KHUCJIOT.

Kypc 11 knacca HaunHaAeTCsl ¢ paCCMOTPEHUS CJIOXKHOTO CTPOEHHUSI aTOMa Ha OCHOBE KBAaHTOBO-
MEXaHUYECKUX MPEJCTaBICHUM O CTPOCHUM €ro fAapa M 3JIEKTPOHHOW OOOJIOUKM, a TakKkKe
sanepHbIx peakuuid. Takas Teopermueckas 0Oa3a MO3BOJISIET HAa JPYroM YpPOBHE H3YYHUTh
MIEPUOANYECKUI 3aKOH U MEPUOJUUECKYI0 CUCTEMY XMMHUYECKUX 31eMeHTOB [[. 1I. MeHneneeBa
1 emEé pa3 OLEHUTh €r0 HayYHbIN MOJIBUT, HA HECKOJIBKO JIECATHIIETUN ONEPEIUBIIETO0 HAYYHYIO
MBICIIb.

3areM M3ydaeTcs CTPOCHHE BEIECTBA, OCHOBHBIE THUIIbl XMMHUYECKON CBA3H. 3HAHUS y4aIIUXCs
«XMMHHU B CTaTHUKE» JOMNOJHSIIOTCA CBEICHHSIMHM O KOMIUIEKCHBIX COCIUHEHUSAX M AUCHEPCHBIX
cucremax. JIOrMUHO Jajee paccMaTpUBarOTCsS TaKW€ OMOTEHHbIE CHCTEMBI, KaK pacTBOPBI U
CrocoObl BBIPQ)KEHUSI KOHLEHTPALUY B HUX.

N3yueHre OCHOB XMMMUYECKOW TEPMOJUHAMUKH, MOHATUN 00 SHTANBIIUU U SHTPOIHH, 3aKOHOB
I'ecca, mo3BONAIOT Ha Oojee BBHICOKOM YPOBHE H3YyYMTh 3aKOHOMEPHOCTH HPOTEKAHUS
XUMUYECKUX peaKkuil U (PU3NKO-XUMHUECKUX IPOLIECCOB.

XUMHUECKUE peakMi B PaCTBOPaX pacCMAaTPUBAIOTCS TAaKXKe Ha HOBOM TEOPETUYECKOM YpPOBHE
IOCJIe BBE/ACHUS IOHATHS O BOAOPOJHOM IOKa3aTele M M3Yy4EeHUs MPOTOJIUTHUYECKOH Teopuu
KUCJIOT U ocHOBaHUU. OO00IIAIOTCS CBEICHHUS O HEOPraHWYECKUX U OPraHUYECKUX KUCIOTaX U
OCHOBAHHUAX B CBETE MPOTOJIUTUYECKON TEOPUHU U TEOPUH 3JIEKTPOJUTUUYECKON AUCCOLUALNH, a
TaKXe coJIell B CBETE TEOPUH NIEKTPOIUTUYECKOHN TUCCOLUALINY.

OtnenbHas TaBa MOCBSILEHA OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIM IIpOLECCaM, B TOM YHCIIE
METOJaM COCTaBJICHHUsSI YPaBHEHUH WU 3IIEKTPOJIM3Y, KOTOPblE Ba)KHbI JUI YCIEUIHOW claauu
UTOrOBOIO JK3aMeHa. bosblloe BHHMaHWE B 3TOH IUIaBEe YIAEJIEHO U XMMUYECKMM HMCTOYHUKAM
TOKa, €3 KOTOPBIX CI0XKHO MPEACTaBUTh COBPEMEHHOE 0OIIECTBO.

XUMHs HEMETANIOB U METAJJIOB, Ba)KHEHWIINX IPENCTAaBUTENEH 3THUX KJIACCOB BEIECTB U HX
COEJJMHEHUIN H3y4yaeTcsi B CUCTeMe (COCTaB <> CTPOCHUE <> CBOWCTBA <> NpPUMEHEHUE <>
MIOJIyUEHHUE <> HAXO0XKJIECHUE B MIPUPOJIE) U PACCMaTPUBAETCA B €IUHOW CBSA3M OPraHUUYECKOU U
HeopraHudeckoil xumuu. Takum oOpa3oM peanusyercs TjiaBHas uaes Kypca — €IMHCTBO

JKUBOI'O 1 HC)KHUBOI'O MATCPUAIIBHOT'O MHUPA, OIMUCBIBAEMOTI'O O6H_II/IMI/I 3aKOHaMH1 XUMUHU.



PackpbITh posib XMMHUYECKOW HAayKH, KaK MPOU3BOAUTENIFHON CHIIBI COBPEMEHHOIO 0OIIecTBa

MO3BOJISIET TJ1aBa 3aBepiiaromas Kype 11 kmacca «XuMust U 00IIECTBOY.

Opranunyeckas xummus. 10 kaace
TEMA 1. HAYAJIbHBIE HIOHATHUS OPTAHUYECKON XUMUHN
(13 u).
IIpenmer opranuveckoii xumum. Opranuyeckue BemiecTBa. UTo M3ydaeT opraHuyeckas
xumusi. KpaTkuii ouepk pa3BUTHs opraHuueckod Xumuu. CpaBHEHHE HEOPraHWYEeCKHUX U
opranuueckux BemecTB. CrnocoOHOCTh aTOMOB YIJIEPOJa COENUHATHCS B Pa3IMYHbIC IIETH.
VYrneBonoposl U ux npousBoaHbie. [loHaTHe 0 3amectuTerne.
Teopusi crpoeHusi oprannyeckux coeanHenuii A. M. bByruaeposa. IloHsTHe BaJIeHTHOCTH.
Pa6oter ®@. A. Kekyne. Pons A. M. byrnepoBa B co3maHMM TEOPUH CTPOCHUSI OPraHHUUECKUX
coemHeHn. E€ OCHOBHBIE TIOJIOKEHHUS.
[IprurHBl MHOrOOOpa3usi OpPraHMYECKUX COEAMHEHUMN: 00pa30BaHHE OJUMHAPHBIX, TBOMHBIX U
TPOMHBIX CBSI3€M MEXAy aTroMamu yrieponaa. M3omepusa. DOMmnupuueckas, MOJEKYIspHas U
CTpYKTypHasi GOpMYIIbl OPraHUYECKUX COETUHEHUH.
Konuenuuss ru0puausanum aTtoMHbIX opoOuTaseii. CTpoeHue aroma yriepoja: S- U p-
opbutanu, Tunbl uX rudpuauzanuu. OOpa3oBaHME KOBAJCHTHBIX CBsA3€H. OJEKTpOHHas U
ANEKTPOHHO-Tpaduueckas GopMysIbl aTOMa yriaepoa.
Knaccnpukanusa opranudeckux coeauHeHmid. Kimaccudukanmsi mo 3J€MEHTHOMY COCTaBY:
YIJIEBOJIOPO/IbL, TAJIOTEH-, a30T- U KUCJIOPOJICOAEPKAIINE OPraHNYECKUE COCTUHEHHUS.
Knaccudukanuss 1Mo CTPOEHHIO YIIIEPOJHOTO CKeJleTa: AalUKIMYecKue M [HUKINYECKue
(kapOOIMKINYECKHUE U TeTePOLUKINYECKHUE) OpraHUYECKUe BEIIeCTBa.
Knaccudukanus yrieBogopoJoB: TMpeneibHble (alKaHbl M IUKJIOANKaHBI), HEMpPEIeIbHbIE
(anKeHbl, aJIKUHBI, aJIKAJUEHbI), apCHBI.
Knaccudukanuss OpraHMYecKMX COCIMHEHUH MO0 HaTu4Yuio (QYHKIUOHAIBHBIX TPYII
(rumpokcuibHas, KapOOHMIIbHAs, KapOOKCHIIbHAs, HHUTpPOTpynma, aMmuHorpymmna). CHoupTsl.
Anbnerunsl. Keronsl. KapooHoBsie kucnotsl. Hurpocoennuenus. AMUHBL.
IIpyHUMNBI HOMEHKJIATYPbl OpPraHH4YecKMX coeauMHeHui. IloHAaTHe O XUMHUYECKOU
HOMeHKIaType. HomeHkiatypa TpuBHanpHas (MCTOpUYECKas) M pallioHaIbHAs.
MexnyHaponHas HoMeHKinarypa opraHudeckux coeguHeHunit — [UPAC.  IlpuHnunel

COCTAaBJICHUA Ha3BaHUA OPraHUYCCKOro COCANHCHUSA 110 HOMCHKIIATYPEC IUPAC.



Kanaccndukanusa peaxkumii B opranmyeckod xummu. [lonstue o cyOcTpare M peareHre.
Knaccugukanust peakuuii mo CTPYKTYpPHBIM H3MEHEHHUSM BELIECTBA: NMPHCOCAWHEHHS (B TOM
qlCJIe TOJUMEPHU3aLNY, OTIIEIUIEHNS (3IEMEHUPOBAHU ), 3aMEILEHUS U U30MEpPU3aLlUU.
[lonsiTHE O TOMO- U I€TEPOJIMTHYECKOM pa3phiBaX KOBAJCHTHOW CBS3M, IMIEKTpoduiIax
HyKJeoduax.
Knaccudukanust peakuuii mo Ty peakIMOHHBIX YaCTHIL: paJAWKaIbHBIE, AIIEKTPO(UIbHBIE U
HYKJIeO(pUIIbHBIE.
Knaccudukanus peakuuii o 3MEHEHUIO CTENEHEeH OKUCIIEHUS: OKUCICHNUSI U BOCCTAHOBJICHMSL.
Knaccudukanus peakuii o 4acTHBIM NPU3HAKaM: TajOr€HUPOBaHUE U JIeTrajioreHUpOBaHUE,
THPUPOBAHUE U JETUJPUPOBAHME, THApPATAUU W JEruapaTaliy, THIpOTaJoreHUpOBaHUE U
JeTUPOraJloreHNPOBAHNE.
Jemoncrpanun. Kosutekiuss opraHmdyeckuMX BEIIECTB, MaTEpUajOB U U3JACIUNA U3 HUX.
[IapocTepxHeBbie 1 00bEMHBIC MOeTH (Moaenu CTroapTa—bpurieda) sTaHoa U TUITUIIOBOTO
a¢upa, Oyrana u wu3o00yTaHa, MeTaHa, HTWICHA U aneTWieHa. B3aumojeicTBue HaTpus C
ATaHOJIOM; OTCYTCTBUE B3aHUMOJCHCTBHUS C JUATUIOBBIM 3(upoM. Mozens oOTTalKuBaHUs
THOPUITHBIX OpOUTANECH (JIEMOHCTpAIMs C TMOMOIIBIO BO3AYIIHBIX MIApoB). JleMoHcTparmoHHast
tabnnua «Pa3nuuHble THOpPUAHBIE COCTOSIHMS aToma yriaepoaa». OOpas3lbl OpraHUYECKUX
COCIMHEHUIN pa3jMyYHBIX KJIaccoB. MoJenu OpraHu4eckKuX COEJUHEHHH C pa3iuyHbIMU
(YHKIIMOHATBLHBIMU TPyIMIaMH. ['OpeHre MeTaHa WX TponaH-OyTaHOBOW CMECH W3 Ta30BOMU
3akuraiku. B3peiB cMecu MeraHa ¢ xjiopoM. OOeciBeunBaHHEe OpPOMHON BOJBI ITUICHOM.
JHenonumepusanus nonudTuieHa. [lonydyenue sTuiieHa aeruapaTaiueil sTaHoa.
JlaGopaTropHblii onbIT. M3rotoBiieHue Mojeiaeld MOJEKYJI — TMPEACTABUTENCH pa3IMYHbIX
KJIACCOB OPraHU4YeCKUX COCTMHEHUI.
IIpakTHyeckasi padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHHH.

TEMA 2. IPEJAEJILHBIE YTJIEBOJOPO/BI (5 1)
AJIKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl MeTaHa. |'oMosioruueckuit
psia ankaHOB U WX u3oMmepus. [IpocTpaHCTBEHHOE CTPOECHHE MOJIEKYI alKaHOB (B TOM YHCIIE U
koH(popmepsr). HoMeHkaTypa ankaHoB.
[IpombinuieHHbIE  CIOCOOBI  TOJYYEHHUs] aJKaHOB: KPEKHMHI HEe(TEeNpOIyKTOB, pEaKLUs
AJIIKUIIMPOBAHUSA, TOJyYeHHE CHUHTETUYECKOT0 OEH3MHA, HarpeBaHue yriepojaa B aTtMocdepe
Bojopoaa. JlabopaTtopHble crocoObl MOJy4eHHs alKaHOB: peakuus Bropua, muponus comeit
KapOOHOBBIX KHCIIOT CO IIEeJI0YaMHU, TUAPOJIN3 KapOuia atOMUHHMSL.
@u3nyecKkue CBOICTBA @IKaHOB. B3auMHOE BIMSAHME aTOMOB B OPraHUYECKHX MOJIEKYNaX.
[TonoxutensHbl ©  OTPHUIATENBHBIA HMHIYKTHBHBIE d(dektol. [IporHo3 peaknnoHHOU

CIIOCOOHOCTH aJIKaHOB. MexaHu3M peaKI_II/Iﬁ paauKaJIbHOTO 3aMCIICHUA. Peakuuun paauKaJIbHOTO



3aMelleHus: rajJoreHUpoBaHUE U HUTpoBaHME. Peakuuu neruapupoBanus. Peakunn okucieHus.
Jpyrue peakuuu ¢ paspylieHueM yriaepoaHon nenu. [IpuMenenne aikaHoB Ha OCHOBE CBOMCTB.
Iukioankanel. ['OMOJIOTHYECKHI psAl M CTPOCHUE LUKIOAKIAaHOB. IX HOMmeHKiarypa u
nzomepus. [lorsTHE O MpoCcTpaHCTBEHHON M30Meprr. KoHpOpMeEph IIUKIIOTeKCaHa.
CriocoObI MoJTydeHHsT IUKIOANKAHOB: peKTUHUKAIMS HEPTH, KaTATUTHYECKOE JACTHIPUPOBAHNE
apeHoB, BHYTpUMOJIEpyJIsipHas peakuus Bropua.
du3nyeckue U XMMHUYECKHE CBOWCTBA LIMKIJIOAKAHOB (pEaKlUy MPUCOEAUHEHUS U 3aMEILEHNUs).
[IpuMeHeHne IUKII0AKaHOB.
Jemoncrpanumn. llapocTepHeBble MOJAETN MOJIEKYJ QJIKAaHOB JJISl WILTIOCTPALIUU CBOOOHOTO
BpaiieHust BOKpyr cBsizu C—C, a Taxke 3acJIOHEHHOM M 3aTOPMOKEHHOH KOH(OopMaluii 3TaHa.
[Tonyuenue meraHa W3 amneraTa HaTpusl U FHAPOKCHAA HaTpus. ['opeHue MeraHa, NHpomaH-
OyTaHOBOW cMmecH, mapaduHa B yCIOBHSIX M30BITKA M HEIOCTAaTKa KHUCIOponaa. B3pwiB cmecu
MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE MeTaHa, MporaH-0yTaHOBOM cMecH, OeH3uHa K OpOMHOM Bojie
u pactBopy KMnOa.
JlabopaTopHble onbIThl. M3rotoBienne napadguHupoBaHHON Oymaru, UCHbITaHUE €€ CBOICTB
(otHOmIEHWE K Bone W xkupy). OOHapyKeHUE BOJBI, CaXKH, YIJICKUCIOTO Ta3a B MPOJYyKTax
TOpPEHUS CBEYH.

TEMA 3. HEIIPEJIEJIBHBIE YI'JIEBOJAOPO/bI (13 u)
AJIKeHBbI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIbI ATUJICHA. [ OMOJIOTHYeCKUid
PSAA M M30MepUs ANKEHOB (YIJIEPOJHOTO CKEJleTa, FeOMETpUYEcKass MM yuc-mpanc-u3oMepus,
MIOJIOXKEHMSI IBOMHOM CBS3H, MeXKi1accoBas). HomeHknaTypa ajlkeHOB.
ITpombllIeHHBIE CIOCOOBI OTYYEHHs AIKEHOB: KPEKUHI aJIKAHOB, BXOJAIUX B COCTaB HEPTH U
HOIYTHOTO HE(TAHOIO rasa, AeruApUPOBaHUE MIPENEIIbHBIX YTIIEBOIOPOIOB.
JIaGopatopHsble CIIOCO0bI HOJIy4EHUS AJIKCHOB: peakuuu IMMHUHUPOBAHUSA
(IerajoreHupoBaHue), JIerHjpaTalys CHMPTOB M JEralOr€HUPOBaHHME JAUrAJIOTCHAJIKAHOB, a
TaKKe JIETMAPOTaJIOT€HUPOBAHME  TaJOr€HONPOU3BOIHBIX  IPEACIBHBIX  YIJIEBOJOPOMAOB.
[IpaBuio 3aiiiena.
du3nyecKue CBOKCTBA aJIKEHOB.
B3anMHoe BiIMsiHME aTOMOB B OPraHUYECKUX MOJIEKyaaX. Me3oMepHbIi AP QeKT.
IIporHo3 peaknMOHHON CHOCOOHOCTH aJIKEHOB. MeXaHU3M peakiMid 3IeKTpO(UIBHOTO
IIPUCOEIUHEHMSL.
Peakuuu nprcoenHEHNs aJKEHOB: TAJIOTEHUPOBAaHNE, TMAPUPOBAHUE, THIPOTraIOT€HUPOBAHNE,
ruapaTanus, nonuMepusanus. [lpasuno MapkoBHukoBa. Peakiuu okucinenus ankeHoB KMnOgy
(peaxuust Barnepa) B BogHOM 1 cepHOKHCIOM cpese. [IpuMeHenne alkeHOB Ha OCHOBE CBOMCTB.

BBICOKOMOJIeKyJIﬂpHBIe COCIMHECHMUA. CTpOCHI/Ie NOJIMMEPOB: MOHOMCD, noJimmep,



3JIEMEHTapHOE 3B€HO, CTEIICHb MOJUMEPU3ALIIH.
Jluneiinble, pa3BeTBIEHHBIE U ceTyaThle (CHIMTBIE) ToJUMeEphl. CTepeoperyispHbie U
HECTEPEOPETYSPHBIC MOJIUMEPHI.

OTHOIICHUE TOTUMEPOB K HArPEBAHUIO: TEPMOTIUIACTUYHBIE U TEPMOPEAKTUBHBIC ITOJIMMEDPHI.
[Tomumepst Ha OCHOBE STHJICHOBEIX YIII€BOJIOPOIOB u HX
MIPOU3BOIHBIX: TMOJUAITUIICH, TTOJUIPOIUIICH, MTOIUTETPAPTOPITHIICH

Y TIOJTMBUHUIIXIIOPHU/I.

Aaxkanuensbl. Knaccuduxaius AMEHOBBIX YIIIEBOJOPOJIOB: M30JUPOBAHHBIE, KyMYIHUPOBAHHBIC
U COIPSKEHHBIE.

Homenknarypa u u3oMepusi TUEHOBBIX YTIIEBOJIOPOJIOB (MEXKKIACCOBAs, YIIEPOTHOTO CKEJeTa,
B3aMMHOTO TIOJIOKEHUS KPATHBIX CBSI3€H, TEOMETPUYECKas).

CrtpoeHue conpsoKEHHBIX alTKaIueHOB.

CnocoOn1 MTOJTYICHUS aJKaJUEHOB: JIETUAPUPOBAHUE aJIKaHOB,
peakuus Jlebenena, AeruaporaJoreHHPOBaHUE JUTATIOTCHATKAHOB.

@u3NYeCKe CBOWCTBA JUEHOBBIX YIJIEBOJOPOJOB. XHMHUUYECKHME CBOMCTBA JHEHOBBIX
YTJIEBOJIOPOJIOB: PEAKIIMH MTPUCOCTUHECHUSI, OKUCICHHSI U TTOJTUMEPHU3AIUA — M OCOOEHHOCTH UX
nporekanus. HaxoxieHre B Ipupoie U MpUMEHEHNE aJIKaJueHOB. TeprneHsbl.

Dnacromepsl. HaTypanbHbI KaydyK, KaK MPOIYKT MOJUMEPHU3AUU HM3onpeHa. CHHTETUYECKue
Kay4dyKH: OyTaaueHOBBIN Kay4qyK (CBK), JTUBUHWIOBBIH,
M30IPEHOBBIN, XJIOPOIIPEHOBBIN, OyTaIueH-CTUPOJIbHBIN. Byllkanusamuss  KaydyKoB:  pE3UHBI
1 300HMUT.

AJIKMHBI. DJICKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI alleTHIICHA.
['omonoruueckuii psix 1 ©30MEPHS ATKUHOB (YTIEPOJTHOTO CKEJIETa, TOJOKEHHUS TPOMHON CBSI3H,
MeXKi1accoBas). HomeHkiarypa aqkuHOB.

CriocoObl TOJTy4yeHUs! aIKMHOB: MUPOJIM3 METaHa (B TOM 4YHCIE M OKUCIUTEIbHBIA MHPOJIU3
MPUPOJTHOTO Tasza), KapOWIHBIA METOJ, JACTHAPOTAJIOICHUPOBAHHE JIUTATOIC€HAIKAHOB,
B3aMMO/ICHCTBUE COJIeH alleTUICHOBBIX YTIIEBOAOPOIOB (ALETUICHUIOB) C TaJOreHaIKaHAMU.
®usnueckue CBOICTBAa alETUJIICHOBBIX YIJIEBOAOPOAOB. XHMHYECKHME CBOMCTBA. Peaknuun
npUcoequHeHHsT (THAPUPOBAHUE, TAJIOTC€HUPOBAHUE, THIPOTAIOTEHUPOBAHUE, THUIpaTaIus,
TpuMepu3anus anetuiena). Peakius KyuepoBa u mpaBmino OnbrekoBa. KucnoTHbeie cBoiicTBa
aNKUHOB. AuetuneHupl. OKUCIIeHHe aKUHOB: pactBopoM KMnO4 u ropenue.

Ob6nacTy MpUMEHEHHs alleTUJIEHa Ha OCHOBE €ro CBOMCTB. [IpuMeHeHHe roMOJIOTOB alleTHIICHA.
[Tonumepsl Ha OCHOBE atleTHiIeHa. Bununanerusnes.

Hemouncrpanun. O6EMHBIE MOJIENN YuUC-, MPAHC-U30MEPOB alKeHOB. [loyueHue »THieHA U3

OTaHOJIa W JO0Ka3aTCJIIbCTBO C€ro HCIPCACIBbHOIO CTPOCHUSA (peaKI_II/II/I C 6p0MH01>i BOJOH H



pactBopom KMnOg4). OGecuBeunBaHue 3THIEHOM OpPOMHON BOJBI M PacTBOpa NEpMaHraHaTa
kanus. ['opeHue sTriieHa. B3auMoaeicTBUE alKaHOB M QJIKEHOB C KOHUEHTPUPOBAHHOW CEpHOMU
KUCIOTOM. Mojenn MoJIeKysl —ajJKaJueHOB C  HU30JIMPOBAHHBIMH, KyMYJIHPOBaHHBIMU
U CONPSKEHHBIMU JIBOMHBIMU CBsi3AMU. Koarynsiuus MIIEYHOIO COKa KaydyKOHOCOB (MoJIOYas,
onyBaHuuKa uinu ¢ukyca). [enomumepusanus kaydyka M J0Ka3aTeJIbCTBO HAJIW4YMs JBOMHBIX
CBSI3C B MOJIEKYJaX MOHOMEpOB (peakiuu ¢ OpoMHON Bomod W pactBopoM KMnNOs).
Oznakomnenue c¢ kosiekuuend «Kayuyku u pesunbl». llomydenue anerwieHa u3 kapOunaa
Kanplus. OObEMHBIE MOJENM aJKUHOB. BzauMoneilcTBue aneTwieHa ¢ OpOMHOM BOJOWM.
B3aumopeiictBue aneruniena ¢ pactsopom KMnOas. 'openue anetumiena.
JlabopaTopHbie onbITbl. O3HAKOMJIEHHE C KOJUIEKIMEH MOJIMMEpPHBIX 00pa3lioB ILUIaCTMAcC U
BOJIOKOH.
IIpakTuyeckas padora 2. [losiyueHue MeTaHa U 3TUJIEHA U UCCIIEIOBAHUE UX CBOWCTB.

TEMA 4. APOMATHYECKUE YI'JIEBOJOPO/BI (7 4)
Apensl. IlepBrie cBeneHuss 00 apoMaTH4eCKUX coenuHeHusX. CTpoeHHe MOJIEKYNbl OeH3o0J1a:
elMHas 7-3JIEKTPOHHAsI CUCTEMA, WU apOMaTUYECKUN CEKCTET.
l'omonoruuecknii psin. M3omepuss B3aMMHOTO pPaCIOJIOKEHHUST 3aMECTHTENIeH B OCH30JbHOM
koJiblie. HomeHknaTypa apenoB. Kcuiosnsl.
[IpombInuieHHbIe cIOCOOBI MOTY4YeHHs] OEH30J1a U €ro TOMOJIOTOB: apoMaTH3alUs ajJKaHOB U
LMKJI0AJIKAHOB, TPUMEpH3aIHsl alleTuieHa (peakiys 3eIMHCKOTO).
JlaGoparopHble crmocoObl TOMYYEHHUs apeHOB: aJKWIMpOBaHUE O€H30ia, MHUPOJU3 CoJei
apOMaTHUYECKUX KUCIIOT.
®dusnyeckue cBorcTBa apeHoB. [IporHO3 peakmoHHOW crocoOHOCTH apeHoB. Peakiuun
ANEeKTPOUIBHOTO 3aMEIIeHUs U MX MEXaHH3M: rajoreHUpOBaHUE, ANKWJIMPOBAHUE (peakius
Opunens—KpadTtca), HUTpoBaHUE, CyIb(PUPOBAHHE.
Peaknum npucoenuHeHUs: TUAPUPOBAHUE, paJUKadbHOE TajloreHupoBaHue. Peaknuun
OKHUCJICHUS.
Tonmyon, xak romosior OeH3ona. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB alKUIOEH30JIOB.
OpueHTaHThl MEPBOrO M BTOPOTO poja. B3aumMHoe BIMSHHME aTOMOB B MOJIEKYJax
aNKUIOEH30JI0B HAa TIPUMEpPE peakiuu 3amenienus. Peakuuu okucnenus. [I[pumeHenne apeHoB Ha
OCHOBE UX CBOWCTB.
Jemoncrpanuu. IllapocrepkHeBble U 00BEMHBIE MoOJenu OEH301a M €ro TOMOJIOTOB.
PactBopenne B OeH30J7ie PAa3NUYHBIX OPraHUYECKHX U HEOPTaHMYECKHUX BEIIeCTB (Hampumep,
cepsl, nona). O3HakomiIeHHEe ¢ (U3NYECKUMHU CBOMCTBaMHM OeH30J1a (pacTBOPHUMOCTH B BOJIE,
IJIOTHOCTh, TEMIIEpaTypa MIaBIIEHUS] — BBIJCPKUBAHUE 3aMlassHHON aMIyJibl ¢ O€H30JI0M B OaHe

co npsoM). ['openne OeH3oma Ha cTeKIsIHHONM manmouke. OTHOIIeHHE OeH3051a K OpOMHON BOJE



u pactBopy KMnOs. HutpoBanue Oen3zona. OTHOIIEHHE ToOJlyoda K Boje. PacTBopeHue B
TOJIyOJIE Pa3IMYHBIX OPraHMYECKUX U HEOPraHMYECKUX BEIIECTB (HAIpHUMEp, Cepbl, HOJA).
ObecnBeunBanue T0J1yosioM pactBopa KMNnO4 1 OpomMHOI BOIBI.

TEMA 5. IPUPOJHBIE UCTOYHUKU YIJIEBOJAOPO/JIOB (5 u)
IIpupoaublii ra3 ¥ nonyTHLIN HedTAHOM ra3. Ilpupoanslii ra3 u ero cocras. IIpoMeinuieHHOE
HCI0JIb30BAHUE U NepepadoTKa NPUPOJHOIO rasa.
[TonyrHble He(TAHBIE Ta3bl U UX NepepadoTka. Opakuuy NOMYTHOrO HEPTSIHOIO ra3a: ra3oBblil
O€H3MH, MpoIaH-0yTaHOBasi CMECh U CyXOH ras.
He¢1b. Hed1b, Kak mpupoJHbIi HCTOYHUK YIIIEBOAOPOJIOB, €€ COCTAaB U (PU3HUECKUE CBOICTBA.
VYrneBogopoasl Kak MpeaMeT MeXAYHapOAHOIO COTPYAHHMYECTBA W Ba)KHEWIIAs OTpacib
9KOHOMHUKH Poccun.
[IpomsbriienHas nepepadbotka He@tu. Pextudukanus (dppakumonnas neperonka). dpaxuuu
He(Tu: OEH3MHOBAs, TUTPOMHOBAs, KEPOCUHOBAsI, Ta30iib, Ma3yT. CossipoBble Macna. Bazenus.
[Tapadun. I'ynpon. Kpekunr HeTenpoayKkToB: TEPMHUUECKHI, KATATUTHYCCKUN, THAPOKPEKUHT.
Pudopmunr. Huknuzanus. Apomaruzanud. JleroHanroHHas CTOMKOCTh OeH3nHA. OKTaHOBOE
4HCIIO.
Kamennplii yrogn. IlpombinuieHHass mnepepadoTka kamMeHHOro yrisi. HaxoxneHuwe B
MIPUPOJIE U COCTAB YIJICH: KAMEHHBIN yrojib, aHTPALUT, OypPBIA YTrOJIb.
KokcoBaHne u €ro mpogyKThl: KOKC, KAMEHHOYIOJIbHAsl CMOJIA, HAJCMOJIbHAsA BOJAA, KOKCOBBIN
ra3. ['asuduxanus yras. BonsgHoit ra3. Katanutudeckoe rupupoBaHue yriisl.

TEMA 6. THIPOKCUJICOAEP KAILIUE OPTAHUYECKHUE BEHLIECTBA (11 4)
Cmuprel. Ilowsatne o cnuprax, ucropusd HUX Hu3ydeHUs. DyHKIHMOHAIbHAS TUAPOKCUIIBHAS
rpymnma.

Knaccugukanus cnupToB: 10 TUITY YIJIEBOAOPOJHOIO paaukaia (IpelesibHble, HeNpeaeibHbIe,
apoMaTH4yecKue), 10 YUCIYy TUAPOKCUIIBHBIX I'PYNI B MOJIEKyle (OAHO- U MHOIOAQTOMHBIE), 11O
TUIy YIJIEPOJIHOTO aTOMa, CBA3aHHOTO C THAPOKCUIBHOM Tpynmnoil (IepBUYHbIE, BTOPUYHBIE,
TPETUYHBIC).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ CHUPTOB. I'OMoJIorMYeCKUdl psax
IpeJeNbHBIX OJHOATOMHBIX CHUPTOB. M3oMepus (mosiokeHHs (YHKIUOHAIBHON TIpYIIIHI,
YTJIEPOJHOTO CKeJleTa, MEXKIIACCOBasi) U HOMEHKIIATypa ajlKaHOJOB.

OOmre crnocoObl MOJSYyYEHHs AaJKAHOJOB: THIpAaTallusi alKeHOB, T'MJIPOJIU3 TaJloOT€HAKAaHOB,
BOCCTAHOBJICHHE KapOOHWIBHBIX coeluHeHUH. CrocoObl MOJydeHHs HEKOTOPBIX aJIKaHOJIOB:
METWJIOBOTO CHUPTa — pEaKUMEH WIEJIOYHOTO THAPOJM3a XJIOPMETaHa U W3 CHHTE3-Ta3a;
STUIIOBOTO CHHUPTa — CHMPTOBBIM OpOKEHHUEM TJIFOKO3bl M FHIpAaTallel 3THIIeHa; MpOoIaHoJia-

1— BoccraHoOBICHUEM MMPOIMUOHOBOI'0 AJIBACTHUAA, nponaHona-Z — 'MAPHUPOBAHUCM alICTOHA U



ryuApaTanyrey nponuicHa.

®duznyeckue cBoiicTBa cnupTtoB. Bomopoanast cBszb. IIporsos peakunoHHOH CHOCOOHOCTH
IIpENIENbHBIX OJHOATOMHBIX CIIMPTOB M €r0 NOIATBEP)KICHHE NPU PACCMOTPEHUU XUMHMUYECKUX
CBOWMCTB CIUPTOB: KHUCIOTHBIE CBOIMCTBA, pEAaKUWU HYKICO(PUIBHOTO 3aMEIICHUs C
raJIor€HOBOIOPOAAMHU, MEXMOJIEKYJISIpHAsE U BHYTPUMOJIEKYJIIpHas Jerujaparanus (ImojydyeHue
MPOCTHIX A(PHUPOB U AITKEHOB), PEAKIIUH IETUPUPOBAHMS, OKHCICHHUS U 3TepUDUKAIIIH.

Husmmue u Boicmine (kupHbie) cnupthl. CunTeTndeckue moromme cpencrsa (CMC). Obnactu
MIPUMEHEHHs] METaHOJIa Ha OCHOBE ero cBoMCTB. TokcuuHOCTh MeTaHoa. O0IacTH NpUMEHEHUs
STUJIOBOTO CHUpPTa HAa OCHOBE €ro CBOWCTB. AJIKOTOJIU3M Kak COLIMAJIbHOE SIBICHHE U €ro
poQuiIaKkTUKa.

MHoroaroMHble CHUPTbL. ATOMHOCTH cHUpTOB. ['nmukonmu u riaunepussl. M3omepus,
HOMEHKJIaTypa M MOJIyueHHE MHOTOATOMHBIX CHUPTOB. (OCOOEHHOCTH XHMHMYECKUX CBOMCTB
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiiysi Ha MHOTOAaTOMHBIE CITUPTBHI.

OTUIEHTIIUKOJIb U TIULEPUH, KaK MPEICTAaBUTEIM MHOTOATOMHBIX CIUPTOB. X MpuMeHeHue.
®enobl. CocTaB M CTPOCHUE MOJICKYJIBI (PeHOJIa. ATOMHOCTh ()€HOJIOB. ['OMOJIOTHYECKUH Psf,
M30MepHs U HOMEHKIaTypa (heHOJIOB.

CrocoObl  mosrydeHus: (eHoja: W3 KAMEHHOYTOJIbHOM CMOJIBI, KYMOJIBHBIH CIOCO0, u3
raJIor€HapeHoOB U METOIOM LIEJIOYHOTO TIaBa.

dusnyeckue CBOWCTBA (PEHOIOB. XWUMHUYECKHE CBOWCTBA (PEHONA: KHUCIOTHBIC CBOMCTBA,
OKHUCJICHHE, PEaKIUH HIEKTPOPHILHOTO 3aMelleHHs] (TaJoreHHpOBaHHE, HUTPOBAHUE),
MIOJIMKOHJICHCALIUS.

KauectBennsie peaknuu Ha (eHONI: ¢ OpomMHOW BOjoM M pacTBopoM xiopuma xenesa(lll).
[Ipumenenue GpeHonoB.

Jdemonctpanuu. [lapocTepkHeBble MOJENIM MOJEKYJI OJHOATOMHBIX U MHOTOATOMHBIX
cnupToB. OU3NUECKHE CBOWCTBA 3TaHOJA, MpomnaHoia-1, 6yranona-1. BzaumoneiictBue Hatpus
co cnupTtoM. BsammojeicTBHe crupTa C pacTBOPOM JIuUXpomara Kajus B CEPHOM KHCIOTE.
[Tonyuenue cnoxknoro >¢upa. [lomyyenune stunena u3 stanona. CpaBHEHHE peaKlUil TOPEHUs
STHJIOBOTO U MPOMIIOBOro cupToB. OOHApYKEHHE ITUIIOBOTO CIIUPTA B PA3IMYHBIX MPOAYKTAX
C ToMolbl0 HoJoGopMHONM mpoObl. B3auMoneiicTBue TIiMIlepuHA CO CBEXEOCAKIACHHBIM
Cu(OH).. Pacno3naBaHue BOJHBIX pacTBOpPOB TJHUIEpUHA U dTaHosa. OTHOIIEHUE
STUJICHIJIMKOJIS U TVIMLEPUHA K BOJIE U OPraHMYECKHM PacTBOpUTENsAM. PacTBopuMOCTh (eHona
B BOJI€ NPH OOBIYHOM M MOBBILICHHOM TemnepaTypax. BeiTecHeHue eHomna u3 ¢peHonsra HaTpus
yroipHOW Kuciotoil. KauecTBeHHble peakuuu Ha QeHon: olecluBeyMBaHHE OpPOMHON BOJBI
u ¢ pactBopoMm FeCls. O6ecnBeunBanue genona pactsopom KMnOs.

IIpakTuuyeckas padora Ne 3. VccnenoBanue CBOWCTB CIIUPTOB.



TEMA 7. AJJBJAETUJIBI U KETOHBI (7 4)
AJbaeruabl. AJbaeruIbl Kak KapOOHUIIBHBIC OpraHndeckue coenquHeHusi. CocTaB UX MOJICKYI U
UIEKTPOHHOE cTpoeHuE. ['oMosiornueckuil psji, U30Mepusi 1 HOMEHKJIATypa ajabAETU0B.
CriocoObl TOyYeHUs: OKHUCICHHE COOTBETCTBYIOIIUX CIMPTOB, OKHUCJICHHE YIIIEBOJIOPOJIOB
(Bakep-miporiecc), ruaparanys ajJKWHOB, MUPOJIU3 KapOOHOBBIX KHCIOT WJIM WX COJIEH,
LIEJIOYHOMN TUPOJIN3 UTAJIOT€HAIKAHOB.
dusnyeckue CBOKMCTBA anbAeTHI0B. [IpOrHO3 pPEaKIMOHHOW CIOCOOHOCTH — aJIbJICTHIIOB.
XUMHYECKHE CBOWCTBA: PEAKIMM MPHUCOEAMHEHHUs (IIMAaHOBOAOPOAA, THIPOCYIb(puUTa HaTpus,
peaktuBa ['puHBSpa, TUAPUPOBAHME), PEAKIUH OKUCIEHHS (cepeOpsHOro 3epkaja U
komruiekcamu meau(Il)), peakuum konmeHcanuu (ajabloJIbHass U KPOTOHOBAs, C a30TUCTHIMU
OCHOBAHUSIMHU U TIOJIMKOH/ICHCAIIMH ), PEaKI[UK 3aMEIlleHNUs [0 []-yriepoiHOMY aTOMY.
Keronbl. Keronsl kak kapOoHuIbHBIE coenuHeHHs. OCOOEHHOCTH COCTaBa U AIIEKTPOHHOTO
CTPOEHUS UX MOJIEKYIL.
I'omonoruueckuit psizi, U30Mepusi 1 HOMEHKJIaTypa KeTOHOB. COCOObI OJy4eHHsI KETOHOB.
dusndeckue CBOMUCTBA KETOHOB. [IpOrHO3 peakimoHHON CIOCOOHOCTH KETOHOB.
XUMHYECKHE CBOWCTBA: PEaKIMM MPHUCOEAMHEHMs (IMaHOBOJOPOJa, THAPOCYIb(UTa HATpUS,
peaktuBa ['puHBSpa, TUIPUPOBAHHE), PEAKUUU OKHUCICHHUS, pPEAKIMU 3aMEUIeHHUs] IO O-
YIJIEPOJHOMY aTOMY.
Jdemoncrpanuu. IllapocrepxneBsie n Ctioapra—Dbpurineba moaenu ampaerunoB. OKucCICHUE
OeH3apaernIa Kuciopoaom Bosayxa. [lomydenue dhenonbopmaiibaerugHoro noaumepa.
JlabopaTopHblie onbIThl. [lonydeHne ykcycHOTO anbJeruyia OKHUCICHUEM 3TaHOJIA.
O3zHakomiieHHE ¢ (U3NYECKUMU CBOMCTBAMH albJCTUIOB (aleTanbieruja U BOJHOTO pacTBOpPa
dbopmanpaeruna). Peakmus «cepebpsiHoro 3epkana». Peakmus c ruppoxcuaom menu(ll) mpu
HarpeBaHuU. OTHOILIEHHE allETOHA K BOJE. AIIETOH KaK OPraHUYECKU pacCTBOPUTEIID.
IIpakTHyeckas padora 4. VccnenoBaHue CBOMCTB allbIETUIO0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KNCJIOTHI 1 UX TPOU3BOJHBIE (13 4)
KapGonoBbie kuciaorbl. [lonstue o xapOoHOBBIX Kucinorax. Kmaccudukanus kapOoOHOBBIX
KHUCIIOT: MO TPUPOJE YIIEBOAOPOIHOTO paauKana, [0 YUCIY KapOOKCHIBHBIX TpPYIMII.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIBbHOM rpymmbl. KapOOHOBBIE KUCIOTHI B
MIPUPO/IE.
l'omonornueckuid psii  TPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucCHOT. M3omepus wu
HOMEHKIIATYpa.

[Tomyuenne kapOOHOBBIX KHCIOT OKHCJICHHEM allkaHOB, AallKCeHOB, MEPBUYHBIX CIHPTOB U
QNIBJIETHJIOB, & TAK)KE THIPOIN30M (TPUTAIOT€HATKAHOB, HUTPHIIOB).

HOJ'IyIIeHI/IC MypaBBHHOﬁ KHCIIOTHI B3aMMOICHCTBUEM THAPOKCHUAA HATPpUA C OKCUIAOM YIJiepoda



(II), ykcycHOif — KapOOHWIMPOBAHMEM METHUJIOBOTO CIUPTa U OpOXKEHHUEM STaHOIIA,
MPOIMHOHOBON — KapOOHUIMPOBAHUEM TUIICHA.

dusnuecKkue CBOICTBa KapOOHOBBIX KHCIOT, OOYCIOBICHHBIE MOJIAPHBIMH MaccaMu U
BOJIOPOJIHBIMU CBS3sIMH. IIporHo3 xuMuyeckux cBOMCTB KapOOHOBBIX KHCIOT. OOIIMe cBONCTBA
KACIOT. Peaknmm 1o  yrimeBomopomHoMmy pammkany. OOpazoBaHue  (YHKIIMOHAIBHBIX
Npou3BOAHBIX. Peakums stepudukanmm. OOpazoBaHHMe TaJOTEHAHTHIPHUIOB, AHTHIPUIOB,
aMUJI0B, HUTPUJIOB.

MypaBbuHass U YKCyCHas KHCJIOTBI, KaK TMPEICTAaBUTENM IMpPeIelbHbBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOTHI. [lallbMUTHHOBAS U CT€apUHOBAsE KUCIOTHI, KaK MPEJCTaBUTEIN BBICIINX
Mpe/IebHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. AKpPMIJIOBas U METAKpUJIOBas KUCIIOTHI, KaK
MIPE/ICTAaBUTENN HENPEIEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OlenHOBas, JMHOJIEBas
U JIMHOJICHOBAasA, KakK IPEJICTaBUTENN BBICHIMX HENpeIeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. beHs3olHas u canuuuioBas, Kak MpeACTaBUTEIN apOMaTHUECKUX KapOOHOBBIX KHCIIOT.
JIByXOCHOBHbIE KapOOHOBBIE KHCJIOTHI Ha MpuMepe miaBesneBod. llpuMeHnenue u 3HaueHue
KapOOHOBBIX KUCIOT.

Coau kap60oHOBBIX KHCJI0T. MbLia. [TonydeHue comneit KapOOHOBBIX KHCIIOT Ha OCHOBE OOIIHMX
CBOMCTB KHCJIOT: B3aUMOJCHCTBHEM C aKTUBHBIMM METAJJIaMM, OCHOBHBIMH OKCHJAMH,
OCHOBaHMAMHU MM cojisiMu. [lomydeHue cosell KapOOHOBBIX KUCJIOT LIEJOYHBIM T'HAPOIM30M
CJIOKHBIX 3(upoB. XHMMHUYECKHE CBOWCTBA COJIEH KapOOHOBBIX KUCIIOT: TUAPOJIN3 M0 KaTHOHY,
peaKkuuy MOHHOro 0OMEHa, MPOJIN3, NEKTPOIU3 BOJHBIX pacTBOpPoB. Mbuia. JKEcTKocTh BObI
U crocoObl e€ ycrpaneHus. [Ipumenenue coseil kapOOHOBBIX KUCIIOT.

Caoxnble 3¢pupbl. CTpoeHHe MOJEKYI, HOMEHKJIATypa W HM30MEpHs CIOXHBIX 3¢upoB. Mx
¢u3nueckue cBoicTBa. CrHocoObl MOJy4EHMs CIIOXKHBIX 3(QHUPOB: peakius 3Tepuduranuy,
B3aUMOJICICTBUE CIIMPTOB C AaHTUAPUJAMH WM TaJOrCHAHTUAPUIAMM KHCIOT peaKuuen
MIOJIMKOHJICHCALIMM HA IpHUMeEpe MOIydeHMs NOJMITHIIeHTepedTanata. XUMHUYECKUE CBOMCTBa
CJIO’KHBIX 3()MPOB: THAPOJIU3 U ropeHue. IIpumeHenne cioxkHbIX F3PUPOB.

Bocku u sxupbl. Bocku, ux crpoeHue, cBoCTBa U Kiaccu(UKALUs: paCTUTEIbHbIE U )KUBOTHBIE.
buonoruueckass posb. JKuppl, UX CTpOEHHE M CBONCTBA: OMBUICHHE, TUIPUPOBAHUE
pacTUTENBHBIX XUPOB. buonorumdeckas posib XKMPOB. 3aMEHA JKUPOB B TEXHHMKE HEIUILEBBIM
CBIPBEM.

Jemoncrpanuu. [apocrepxuessie u CTroapTa—Dbpurieda Moienu anbaeruios.

Oxucnenne OeH3anbJeruja KUCIOpoJoM Bo3ayxa. llomydenue ¢eHoapopmanbaeruIHOro
nomumepa.  lllapocTepkHeBble  MOJENM  MOJIEKYN — KapOOHOBBIX  kucioT.  TaGmuna
«Knaccudukanuss kapOOHOBBIX KHCIOT». Dusnyeckue CBONHCTBa 3TaHOJa, MpornaHoia-1,

Oyranona-1. IlomydeHue ykcyHomzoamuiaoBoro s¢upa. Komekuus opraHMYECKHX KHCIOT.



OTHOIIEHUE MPEeTbHBIX U HEMPEAeIbHBIX KUCIOT K OPOMHOM BOJIE U pacTBOPY NEepMaHTaHaTa
kanus. [lomyyenue mbuta U3 xupa. CpaBHEHHE MOIOLIUX CBOMCTB X03scTBEHHOro Mblia 1 CMC
B sk€cTkoil Boste. Komnekius cnoxubix 3¢upos. [llapocTepxHeBbIe MOACTH MOJIEKYI CIOKHBIX
3pHUPOB U HM30MEPHBIX MM KapOOHOBBIX KHCIOT. [loslydeHne MpHUATHO MAaXHYIIETO CIOXHOTO
s¢upa. OTHOIIEHUE CIMBOYHOTO, MOCOJHEYHOTO, MAIIMHHOTO Macell U MaprapuHa K BOJHBIM
pactBopam 6poma u KMnOa.
JlaGopaTopHble onbIThl. O3HAaKOMIICHHE ¢ PU3MYECKUMHU CBOMCTBAMHU HEKOTOPBIX MPEACTbHBIX
OJIHOOCHOBHBIX KUCJIOT: MypaBbUHOM, YKCYCHOU, MacisHOH. OTHOIIEHHE Pa3IMYHbIX KUCIOT K
BoJie. B3ammonelicTBue pactBopa YKCYCHOW KHCIOTHL: ¢ MetauioM (Mg wmm Zn); oxcuaom
metamta (CuO); ruapokcuaom Metamta (Cu(OH). uimu Fe(OH)s), conbro, (Na2COs u pactBopom
MbUIa). O3HaKOMIIEHHE ¢ 00pa3liaMu CJIOKHBIX 3(UpoB. OTHOIIIEHUE CIOKHBIX 2PUPOB K BOJIE U
OpraHMYecKUM BellecTBaM (KpacutesnsiM). BbiBeeHHe XKUPHOTO MSATHA C MOMOUIBIO CII0XKHOTO
s¢upa. PacTBOpUMOCTH JKUPOB B BOJIE U OPTaHUUYECKUX PACTBOPUTEIISIX.
IIpakTnueckas padora 5. VMccnenoBanue cBOMCTB KAPOOHOBBIX KUCIOT M UX MPOU3BOIHBIX.
TEMA 9. YIJIEBOJIBI (10 )
YraeBoabl. CocTaB MOJIEKyN yriieBoI0B U X cTpoenue. Kiaccudukaius yrieBoioB: MOHO- JH-
, ONUro- W TOJHUCAaXxapuabl; KETO3bl M  albJ03bl; TETPO3bl, TEHTO3bI, TEKCO3bI.
BoccranasnuBaromiye 1 HEBOCCTaHABJIMBAIOIIME YTIEBOAbI. bruonoruueckas poJyib yrieBoJIOB U
3HAYEHUE B JKU3HU YeIIOBEKa.
Momnocaxapuabl. CTpoeHHE MOJCKYJIbl W (PU3NYECKHE CBOWCTBA TIIIOKO3BI. [lukmmdeckue
(OpPMBI TIIIOKO3bI U UX OTPAXKEHHE C MOMOIIBI0 hopmya Xeyopca. [ TUKO3UIHBINA THAPOKCHIL. Q-
D-rmoko3a u f-D-rimroko3a. Tayromepus Kak pe3yinbTaT paBHOBECHS B PACTBOPE IITIOKO3BI.
[Tonyyenue riaroko3pl. POTOCHHTE3. XMMUYECKUE CBOMCTBA: PEAKUMU MO AIbJAECTUIHOW U IO
TUAPOKCUIIBHBIM rpynnaM. ConupToBO€, MOJIOYHOKUCIIOE U MACITHOKUCIIOE OPOXKEHUSI TITFOKO3BI.
OpyKTO3a Kak nu3oMep riaroko3bl. CTpykTypa U pu3HuecKre U XMMHUYECKHUe CBOMCTBA.
HMucaxapuapl. Crpoenue Monekyn aucaxapuaoB. Caxapo3a. Haxoxxnenue B mpupoe.
[TpousBoICTBO caxapo3bl M3 caxapHOW CBEKIBI. XMUMHYECKHE CBOMCTBa caxaposbl. JlakTosa u
MajbTO3a Kak U30Mephl caxaposbl. X cBOMCTBA 1 3HAUECHUE.
IHosmcaxapuabl. CrpoeHue Monekyn mnoaucaxapunoB. Kpaxman. CoctaB M CcTpoeHue €ro
MOJIEKYJd. AMMIIO3a U aMHJIONEKTUH. XUMHUYECKHE CBOMCTBA: THAPOIM3 U KaueCTBEHHas
peakuus. Haxoxnaenue B mpupoje, MojydeHHe Kpaxmala U ero npuMmeHeHue. buonornueckas
pOJIb Kpaxmana.
CtpoeHrie MoJIeKya LeJIroso3bl. CBOMCTBA HEJUTIONO3BL: 00pa3oBaHUE CIIOXKHBIX 3(PHPOB U
IPOJYKTOB ANKUIUpoBaHWs. HuTpaTel M ameratsl LEJUTIOJIO36l — OCHOBA IOJIyYEHHUs

B3PbIBUATHIX BCHICCTB U UCKYCCTBCHHBIX BOJIOKOH. Haxoxnenue B npupoac u eé Onojoruyeckas



poab. [IpuMeHEHNE HEITH0JIO3BI

Hemouncrpamun. OOpa3ipl yriieBoJOB W m3Aenuil u3 Hux. [loydeHue caxapara KaiblHs H
BBIJICJICHUE caxapo3bl M3 pacTBOpa caxapara Kajblusa. Peakums «cepeOpsHOTO 3epkaniay JUis
IUII0KO03bl. Peakiiny ¢ yKCHHCEpHUCTON KUCIIOTOM.

OTHoOlIEHHE PACTBOPOB caxapo3bl U MalbTO3bl K rumapokcuay menu(ll). Osnakomienue c
¢u3nvyeckuMu cBoiicTBamMu Kpaxmana. [lomydenne kpaxmanbHOTO Kieiictepa. O3HaKOMIICHHE C
(bU3NIEeCKUMHU CBOWCTBAMH IEILTIONO3BL. [loydeHne HUTPAaToOB EIUTIOI03bI.

JladopaTopuble onbITbl. O3HakOMJieHWE C  (QPU3UYECKMMH  CBOMCTBAMHU  TJIFOKO3BI.
BsaumopneiictBue rmoko3sl ¢ ruapokcugoM menu(ll) mpu koMHaTHONM TemmepaType U IpHU
HarpeBaHWW. KuciaoTHell ruaponu3 caxapos3bl. KauecTBeHHass peakuuss Ha  KpaxMall.
O3HaKOMJIEHHE C KOJUIEKIIUEN BOJIOKOH.

IIpakTuuyeckas padora 6. VccriemoBanue CBOMCTB yIiIeBOJIOB.

TEMA 10. ASOTCOAEP KAIIUE OPTAHUYECKHUE COEJIUHEHUNA (15 4)
Amunbl. [Torstue 06 amunax. Kiaccudukanus aMmHOB: TI0 YHCITY YTIJIEBOJOPOIHBIX PATUKAIOB
(mepBUYHBIEC, BTOPUYHbIE, TPETUYHbIE) U MO UX MpHUpoAe (anudaTuyecKkue, apoMaTHUYECKHE U
KUPHO-apOMATHIECKHUE).

DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aMHHOB. ['OMOJOrMYecKud psii,
M30MepHUsl U HOMEHKJIATypa MpeleibHBbIX anu@aTHUYecKuX aMUHOB. [oMoioruueckuil psn,
M30MEpPHs U HOMEHKJIaTypa apOMaTUYECKUX AMUHOB.

CriocoObl mosydeHus anupaTHUYEeCKHMX aMHUHOB: B3aUMOJICHCTBHEM aMMHaka CO CIHpTaMH,
B3aMMOJICIICTBUEM TaJION€HAIKAHOB C aMMHUAKOM, B3aUMOJICHCTBHEM COJIEM aKMJIAMMOHHUS CO
ménoyamu

CriocoObl  mMoOJIydyeHUST  apOMaTHYECKMX  aMHUHOB:  BOCCTAHOBJIGHMEM  apOMaTHYECKUX
HUTpOCOeNMHEHUN (peakuuss 3WHMHA), B3aUMOJCIHCTBHEM apoMaTHYeCKUX aMUHOB C
rajieHaJIKaHaMu.

[IporHo3 peaknHOHHON CHOCOOHOCTM AaMHMHOB Ha OCHOBE HX JJIEKTPOHHOTO CTPOCHHUS.
XUMUYECKHE CBOMCTBA aMUHOB, KaK OPraHUYECKUX OCHOBaHMH. Peakuuu sneKTpoQHuIbLHOTO
3aMeIleHUs apoOMaTHYeCKUX aMUHOB, Peakiuu okucieHus, ankuiupoBaHus. OOpa3oBaHue
amMu10B. B3anMmopnelicTBue aMMHOB € a30THCTOM KuciaoToi. IIpuMeHeHMEe aMMHOB Ha OCHOBE
CBONCTB.

AMuHOKHCA0THI. [loHsATHe 00 amuHOKucioTax. CTpoeHHe MOJEKyJd M HOMEHKJIarypa
aMUHOKHCIIOT.

CnocoObl  NOJYYEeHUS  aMUHOKHCIOT:  THAPOIU3  OENKOB, CHHTE3 Ha  OCHOBE
raJlOreHOMPOU3BOIHBIX KapOOHOBBIX KHUCIIOT, IIMAHTHJPUHHBIA CHHTE3, OMOTEXHOJIOTUYECKUH

croco0.



@dusnuecKkue CBONCTBA AMHUHOKUCIOT. AMHHOKHCIOTHI Kak aMmQOTepHbIe OpraHu4ecKue
COCJMHEHUS: B3aMMOJICHCTBHE C KHCIOTaMHU W IIeJoyamu, oOpa3oBaHHe OUIOJSPHOTO HOHA.
Peakiun srepuukanuy 1 KOHICHCALNH.

[lenTuaHas cBsI3p W NOJUIENTH]IBI. KauecTBeHHBIE peakIuM Ha AMHUHOKHCIOTHI:
HUHUTHJIPUHOBAS U KCAaHTONIPOTEMHOBaHUs. [IprMeHeHne aMHMHOKUCIOT U OMOJIOrM4ecKast pojib
MENTH/I0B.

Beakun. CrpykTypbl MOJIEKyNl OENKOB: IEpBHYHAs, BTOPHYHAsS, TPETUYHAS, YETBEPTHUYHAS.
Cunre3 OenkoB. CBoiicTBa O€nKOB: JeHATypalMs, TUAPOJIU3, KaueCTBEHHBIE peaKLUu.
buonornueckue QpyHKIMM OEIKOB.

HyxnennoBble kucaorsel. [lonstue 06 azotuctsix ocHoBaHuax. HyknenHosbsle kucnotel: PHK
nu JIHK. Hykneotunst m ux cocraB. CpaBaenwe [IHK w PHK u ux pons B mepemauun
HACJIE/ICTBEHHBIX MPU3HAKOB OPraHU3MOB M OMOCHHTE3€e OelKa.

JemoncTrpanun. ®usnueckue cBoiicTBa aHnianHa. OTHOLIEeHNe OeH30/1a U aHWJIMHA K OpOMHOM
Boje. Kosmnexkunss aHWIMHOBBIX Kpacurened. [opeHme wmetmnamuHa. BsaumopeiicTBue
METWJIIAMMHA M aHWIMHA C BOAOM M Kkuciotamu. OKpamuBaHHe TKaHEW aHWJIMHOBBIMU
kpacurensaMu. ['uaposnns 0esnkoB ¢ nomolusto nencuHa. O6HapyxeHne (pyHKIMOHAIBHBIX TPy
B MOJIEKYJIaX aMHHOKHUCIJIOT (Ha mpumepe rimiuHa). OOHapyKeHHe aMMHOKHUCIIOT C MOMOUIbIO
HUHTUOpUHA. PacTBopeHme u ocaxnenue OenkoB. Jlenarypamus OenkoB. KauecTBeHHBIS
peaknuu Ha 6enku. Moaemu JIHK u pazmuunsix Bunos PHK.

JlabopaTopHbie oOnbITHI. 3roTOBIEHHE IIAPOCTEPIKHEBBIX MOJEIEH MOJIEKYJ H30MEPHBIX
aMHMHOB. M3roTtoBieHue mojeneil mpocreiimmx nentuaoB. PacTtBopeHue OenkoB B BOAE U UX
koaryssus. O6HapyxeHue Oenka B KypuHOM sHIE U MOJIOKE.

IIpakTHyeckasi padora 7. AMUHBI. AMUHOKUCIIOTHI. benku.

IpakTHyeckasi padora 8. nenTudukaius opraHuIeCKuX COCTUHECHUN.

Ooman xumusg. 11 kiaace
TEMA 1. CTPOEHUE ATOMA. IEPUOJINYECKHUI 3AKOH U TEPUOJJUYECKASI

CUCTEMA XUMMYECKHUX 2JIEMEHTOB 1. 1. MEHJIEJIEEBA. (10 9).
Crpoenue aroma. ClioxkHOE CTpoeHMEe aroMa. JlokazareiabcTBa H3TOrO0: KaTOAHBIE U
pEHTreHOBCKUE JIyud, (GOTOIPPEKT, pagroaKTUBHOCTh. OTKpBITHE AIIEMEHTAPHBIX YaCTHIL:
JNIEKTPOHA M HYKJIOHOB (MPOTOHOB U HeWTpoHOB). Monenu Tomcona, Pesepdopma, bopa.
[Toctynatel bopa. CTpoeHue atoma B CBeT€ KBaHTOBO-MEXaHUUYECKUX MTPEICTABICHUM.
Hyxnonsl (mpoToHsl M HEUTpoHBI), HyKIuAbl. [lonstue o6 m3obapax u m3oromax. SmepHbie

PCaKIM U UX YpaBHCHU.



KopryckynsipHO-BOJIHOBOW — Jyanu3M  3JeKTpoHa. [loHSATHE SIEKTPOHHOH OpOUTamM U
AJIEKTPOHHOTO oObJnaka. S-, p-, d- u f-opouranu. KeantoBbie uymcia. CTpoCHHE BIEKTPOHHOU
000JI0YKH aToma.

[Topsimox 3amoJiHEHHST 3JEKTPOHAMHU aTOMHBIX OpOWTalied B COOTBETCTBUH C MPUHLHUIIOM
MHHMMyMa »3Hepruu, 3amnperoMm Ilaymn,  npaBuimom Xynzaa, mnpaBuiaoMm KiledkoBCKOTO.
DNeKTPOHHBIC (POPMYIIEI AaTOMOB ¥ HOHOB.

Mepuoanueckunii  3axkon  JI. U. MenneneeBa.  [Ipennocbuiku  OTKPBITHS:  PaOOTHI
MPEANIECTBEHHUKOB, PEIICHUSI MEXIYHAPOJHOTO Che3la XUMHUKOB B T. Kapicpy», TUYHOCTHBIE
kauectBa /. 1. Menneneena.

OTKpBITHE TIEPUOIMUECKOTO 3aKOoHA. MeHaeneeBckas popMyanpoBKa MEPUOIUYECKOTO 3aKOHA.
B3anMocBsI3b epuoinueckoro 3akoHa U Teopur cTpoeHus atroma. CoBpeMeHHasi GopMyITHMpOBKa
MEPUOIUYECKOT0 3aKOHA.

B3anmocBsI3b MepHOIMYECKOTO 3aKOHA U MEpUOoIMYecKkoil cuctemsl. [lepuoanyeckas cucrema u
cTpoenre aroMa. U3NUECKUN CMBICIT CUMBOJIMKH MTEPUOIUYECKON CUCTEMBI.

N3meneHnne CBOWCTB 2JEMEHTOB B TMEPHOJAX M TPYIIax, Kak (YHKIUS CTPOCHUS WX aTOMOB.
[TonsiTie 06 SHEPruu MOHU3ALMUN U CPOJICTBA K JIEKTPOHY.

[lepnoaYHOCTh MX W3MEHEHUS METAIMYECKUX M HEMETAUIMYECKMX CBOMCTB A3JIEMEHTOB B
IpyIIax v Nepuoaax, Kak GyHKIHs CTPOCHUS AIEKTPOHHBIX 000J0YEK aTOMOB.

3HayeHHUe NEPUOIMYECKOTO 3aKOHA U IEPUOANYECKO CUCTEMBI.

Hemoncrpanuu. dortodddexr. Kartogneie yuan (37AeKTpOHHO-ITyueBble TpyOKu). IlopTperb
Tomcona, Pesepdopma, bopa. Iloprperst MBanenko u ['amona; bepuemmyca, [ebepeiinepa,
Hrronennca, MenneneeBa. Moaenu opOutaneit paznuaHord Gopmbl. CIEKTpHI MOTJIOMICHUS U
UCIYCKaHUSI COCAMHEHMM XHUMHYECKHUX 3JIEMEHTOB (C MOMOUIBIO CHEKTpockomna). Pasmuunbie
BapUaHTBl TaONMIl NEPUOAMYECKON cucTteMbl Xxumudeckux asnemeHtoB [I. M. Menneneesa.
OOpa3ubl TPOCTHIX BEIIECTB, OKCHUIOB M THUAPOKCHAOB JJIEMEHTOB TPEThEro Imepuojaa u
JEMOHCTPALIMS UX CBOKCTB.

TEMA 2. XUMHNYECKAS CBS3b U CTPOEHUE BEHIECTBA (10 u)
Xumnueckas cBs3b. [loHATHE 0 XMMHUECKOU CB3U. OCHOBHBIE XapaKTEPUCTUKH XUMUUYECKOU
CBSI3U: SHEPTUS, JUIMHA, TUTIOIbHBIA MOMEHT.

HNonnas xumuydeckas CBA3b M MOHHBIE KPUCTAITMYECKHE PEIIETKU. 3aBUCUMOCTh (PU3UYECKHUX
CBOMCTB BEILIECTB OT TUNA KPUCTAINIMYECKON PEIIETKH.

Bo30Oyxnénnoe coctosnue atoma. [loHatue o koBasmeHTHOW cBa3H. OOMEHHBIH MEXaHU3M
o0pa3oBaHUsl KOBAJCHTHON CBS3U. DIEKTPOOTPUIIATENHHOCTh. HampaBlieHHOCTh KOBAJICHTHOM

CBs3H, et KpaTHOCTb. ©- HU T7- CBi3U. I[OHOpHO-aKHCHTOpHBIﬁ MCXaHU3M O6p&30BaHI/I}I



KOBQJICHTHOM CBSI3U. THIIBI KPUCTAJUIMYECKUX DPELIETOK C KOBAJICHTHOW CBS3bIO: aTOMHas U
MOJIEKYJISIPHASL.

3aBUCUMOCTD (PU3HUECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON PEIICTKH.

[Ipupona xumMu4eckoi cBA3M B MeTajulax M criaBax. O0mue ¢u3nyeckue cBOCTBa METAJUIOB!
TEIIO- U 3JIEKTPOTIPOBOJHOCTD, IMJIACTUYHOCTh, METAJNIMYECKUM OJIECK, MAarHUTHBIE CBOMCTBA.
Mertamnndeckas KpUCTaJUTHYECKass peméTka U € 0COOCHHOCTH, KaK (DYHKIIUS METAJUTHYECKON
CBSI3H.

Kommuiekcnsblie coenuHenusi. KomriekcooOpa3oBaHue U KOMIUIEKCHBIE coenHeHus1. CTpoeHue
KOMIUIEKCHBIX COEIUHEHUN: KOMIUIEKCOOOpa3oBareab M KOOPAMHAIIMOHHOE YUCIIO, JIUTaH/IbI,
BHYTPEHHSISI U BHEIIHSISI CEPHI.

Knaccudukanus  KOMIIJIEKCOB:  XenaThl, KAaTHOHHbIC, AHUOHHBIE U  HEWUTpaJbHBIC,
AKBaKOMILJIEKCHI, aMMHAKaThl, KapOOHWJIBI METAIIIOB. HomenknaTtypa KOMIUIEKCHBIX
COEIMHEHUH U UX CBOWCTBA. Jlucconuanusi KOMIUIEKCHBIX COEMHEHH. 3HaUeHUE KOMIIJIEKCHBIX
COEIMHEHUN W WX POJIb B MPUPOJIE.

ArperaTHble coCTOsIHUSI BellecTB M (ha3oBble nmepexoabl. 1'a3pl U ra3osble 3akoHbl (boins-
Mapuotra, llapns, I'eii-Jlroccaka). YpaBuenne MenmneeBa-Knaneiipona st uieaabHOTO rasa.
Kunkoctu. TekyuecTb, UCTIapEHHE, KPUCTATITU3ALIMS.

Teépapie BemecTBa. [InaBnenune. ®azoBwie mepexoanl. Cyonumarnus u aecyomumanus. Kuakue
kpuctauibl. [lnazma

MexmoJiekyasipable  B3aumoneiicrBusi. BojgopongHas cBi3b M €€ pa3HOBHUJIHOCTH:
MEKMOJIEKYJISIpHAsE U BHYTpUMOJEKYJsipHas. Du3nyeckue CBOKWCTBA BEIIECTB C BOJOPOJHOMU
cBs3bto. EE€ Omosornueckass pojib B OpraHU3allull CTPYKTYp OEIKOB U HYKJICHHOBBIX KHCIIOT.
BannepBaanbcoBo B3aMMOJEWCTBHE M €ro0 THUIIBI: OPUEHTALMOHHOE, HWHIYKIUOHHOE U
JUCIIEPCUOHHOE.

Hdemoncrpanun. Kosiekuus KpUCTAJUIMYECKUX BEUIECTB HOHHOTO CTPOCHHUS, aMOP(HBIX
BEILECTB U U3JEIUN U3 HUX. MoJenu KpUCTAUIMYECKUX PEIIETOK ¢ MOHHOM CBsA3bI0. Mogenu
MOJIEKYJl pa3JIMYHOM apXUTEKTypbl. MoJenu KpUCTaNIMYECKUX BEIIeCTB AaTOMHOM U
MOJIEKYJIAIPHOM CTpYKTypbl. KoJuleknus BemIeCTB aTOMHOTO M MOJIEKYJISIPHOTO CTPOEHHUS U
m3nenuii  u3 Hux. Iloprper Bephnepa. IlonyuyeHne KOMILJIEKCHBIX OpPraHUYECKUX U
HEOPraHMYeCKHX COE€IMHEHMH. JleMOHCTpauust CcyxXuX KpUCTALIOTMApPAToB. Mo aenu
KPUCTAJUIMYECKUX PEIETOK MeTalioB. Boja B pa3nMuYHBIX arperaTHbIX COCTOSIHUSIX U €€
¢dazoBbie mepexoAbl. Bo3ronka woma wim OeH30iHOUM kucnoThl. Jluarpamma «®Da3oBbie
nepexoanl BemecTs». Monenu monekyn JIHK u Genka.

JlaGopaTopHble onbIThl. B3anMonelicTBe MHOTOATOMHBIX CIIUPTOB U TIIFOKO3BI C (PETUMHTOBOM

KUIKOCThI0. KauecTBeHHBIE peaKkIIuu Ha HOHbI Fe?* u Fe*.



IpakTtuyeckass padora 1. IlosyuyeHne KOMIUIEKCHBIX OpPraHUYECKUX U HEOPraHUYECKUX
COEIMHEHUI U UCCIENOBAHUE UX CBOMCTB.
TEMA 3. JTUCIIEPCHBIE CUCTEMbI U PACTBOPBI (9 u)
JAucnepcHble cucTeMbl. XMMUYECKHE BEUIECTBA U CMECH. XMMHUUYECKasi CUCTEMA. [ OMOTEHHBIE
U rereporeHHele cMmecu. JlucrnepcHas cucTeMa: JUCHEPCHOHHAs cpefa M JAucIiepcHas ¢asa.
Knaccugukanus TucnepcHbIX CHCTEM.
Anspo3zosu. [Iponemnentsl. ImMynbcuu u smyasratopbl. Cycnen3uu. CenuMeHTalus.
Komnounueie  pactBopbl.  Oddexkr Tunmans. ITlomyuyeHue  KOJJIOMAHBIX  PAcCTBOPOB
JTUCTIEPCUOHHBIM, KOHJICHCAIIMOHHBIM U XUMUYECKUM crioco0amu. 307U U Koarymsiuus. ['enu u
cuHepe3uc. 3HaYCHUE KOJUIOUIHBIX CHCTEM.
PacTBopbl. PacTBOpHI Kak TOMOTEHHBIE CHCTEMBI M WX THUIIBI: MOJICKYJISIPHBIE, MOJICKYIISIPHO-
MOHHbIE, MOHHBIE. CrocOOBl BBIpa)KEHUSI KOHIIEHTpAIMM pacTBOpPOB: OOBbEMHAas, MaccoBas U
MOJIbHAS JIOJIU pacTBOPEHHOTO BellecTBa. MosipHas KOHIEHTpalUs PaCTBOPOB.
Jdemonctpanun. OOpasubl JUCIEPCHBIX CUCTEM M HUX XapaKTepHble mpu3Haku. OOpasibl
(KoymeKMu) OBITOBBIX U MPOMBIIUIEHHBIX a’p030Jiel, sMynbcuil u cycneH3ui. Ilpoxoxaenue
Jydya CBeTa 4Yepe3 KOJUIOWIHBIE M HWCTUHHBIE pacTBophl (3ddexkr Tunmans). 3aBUCUMOCTH
pacTBOPUMOCTH B BOJ€ TBEPABIX, JKUIKUX M Ta3000pa3HbIX BEIIECTB OT TEMIIEpaTyphI.
[lonmyueHue TeEpechHILIEHHOTO pacTBOpa THOCylb(ara HaTpusi U €ro  MIHOBEHHas
KpUCTaJUIM3aLUs.
JlabopaTopHble  ONBITHI. 3HAKOMCTBO C  KOJUIEKIIUSIMA  IHIIEBBIX, MEIULIHMHCKUX
1 OuoJIoruvecKux rejieit u 3oei. [lonydenue kommouaHoro pactBopa xiopuna xemnesa(lll).
IIpakTnueckas padora 2. PacTBOpUMOCTh BElIECTB B BOJAE U (DaKTOPHI €€ 3aBUCUMOCTU OT
pa3IuyYHbIX (PaKTOPOB.
IIpakTuyeckas padora 3. Ouncrka BO/IbI (buIpTpOBaHHEM, JTUCTUILTALIUEH
U MEePEKPUCTATUIN3ALUECH.
IIpakTnyeckas padora 4. [IpuroroBienrue pacTBOPOB Pa3INUHON
KOHIICHTPALIUH.
IIpakTnyeckas padora 5. OnpeneneHre KOHLIEHTPALUN KUCIOTHI TUTPOBAHUEM.
TEMA 4. 3AKOHOMEPHOCTH NPOTEKAHUSI XUMWYECKHX PEAKIIMI U ®U3UKO-
XUMHUYECKHUX IMMTPOLIECOB (9 4)
OCHOBBI XUMHY€ECKOH TEPMOAMHAMHUKHU. XUMUYECKasi TEPMOJIUHAMHUKA. TepMoAMHAMUYECKas
cucteMa. OTKpbITasA, 3aKpbITasi, MU30JUPOBAHHAS CHCTEMbl. BHYTpEHHS 3HEpPrusi CHCTEMBI.
DHTanbNus, WIK TEIIocoiepkaHue cucteMol. [lepBoe Havano tepmoanHamMuku. M30XopHbId 1

H306apHLIﬁ IMPOLECCChI. TCpMOXI/IMI/I‘-IGCKOC YpaBHCHHUC.



Onranbnus. CranaapTHas SHTaNbNUA. Pacuér sHTanenuu peakuuu. 3akoH ['ecca u ciencTBus us3
Hero. DHTponus. Bropoe u Tpetbe Hauana TepmoauHaMuku. CBoOoaHas sueprus ['mboca.
Cxopoctb xummuyeckux peakunuii. [loHsTne 0 CKOpPOCTM peakuMu. DHEpPrusi aKTUBALUU U
aKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JeWcTByromux wmacc. Kunernueckoe ypaBHEHUE U
KOHCTAaHTa CKOPOCTH XMMHUYECKOU peakuui. [lopsaaok peakuuu.
@axkToppl, BIMIIOIIME HA CKOPOCTb TOMOTE€HHOM peakiuuu: MNpuUpoAa W KOHILIEHTpaIUs
pearupyromux BellecTB, Temmeparypa. TemmepaTypHblii kod¢p¢unuent. Ypasnenue C.
Appennyca.
@daxTophl, BIUSIOLIME HAa CKOPOCTh TE€TEPOTCHHOIN peakluu: KOHIEHTpALUsl pearupyromux
BEIIECTB U IJIONIAb UX COPUKOCHOBEHUS
OcHOBHbIE MOHATHS KaTAIUTUYECKOM XHMMHHU: KaTajau3aTopbl M KaTaliu3, TOMOTE€HHBIH H
reTepOreHHbIN KaTaau3, IPOMOTOPbI, KaTAIUTUYECKHE Al U HHTUOUTOPBI. MexaHu3M JIeHCTBUS
KaTaJanu3aTopoB.
OcHOBHBIE  THUIIBI  KaTaju3a: KHUCIOTHO-OCHOBHOM,  OKHMCIUTEIbHO-BOCCTAHOBHUTEIbHBIMH,
METAJNIOKOMIUIEKCHBINT M KaTaiu3  MeTaulaMu, (epMeHTaTuBHbIM. DepMeHThl, Kak
OMOJIOTUUECKHE KAaTaIN3aTOPbl OCIIKOBOM MPUPO/IBI.
Xumnueckoe paBHoBecue. [loHsTHe 00 0OpaTUMBIX XHMHUYECKHX IMpOIECcCaX. XUMHUUYECKOE
paBHOBECHME M KOHCTaHTa paBHOBecHsA. (CMEIEHHME XUMUYECKOTO PaBHOBECUS H3MEHEHHEM
KOHLIEHTPALIUU BELIECTB, N3MEHEHUEM JABIICHUS U TEMIIEPATyPBI.
JeMoHcTpanuu. DK30T€PMHUYECKHE INPOLIECCH HA IPUMEPE PACTBOPEHHUS CEPHOM KUCIIOTHI B
BOJE. OHIOTEPMHYECKHE IIPOLECCHl Ha IPUMEPE PACTBOPEHMs coJied aMMOHuA. M3ydenue
3aBUCHUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUM OT KOHILICHTPAlMM BEIIECTB, TEMIIEPaTyphl
(B3aumojeiicTBue THOCYIb(hATa HATPUS C CEPHON KHUCIOTOM), MOBEPXHOCTH CONPHUKOCHOBEHHUS
BElIECTB (B3aMMOJEHCTBUE COJSHOM KHUCJIOTHI C TpaHyJaMH M IMOPOIIKAMU AIIOMHUHUS WIN
nuHKa). IlpoBeneHne KaTaJIUTHUECKUX pEaKIUil pas3iioKeHUs MEepoKCHAa BOJOPOJ]a, TOPEHUS
caxapa, B3aMMOJEHCTBHA HoJa U altoMuHUA. Koppo3us kene3a B BOJHOU Cpelle ¢ ypOTPOIIMHOM
u 6e3 Hero. HaOmoneHue cmemenus xuMmudeckoro papHoBecus B cuctemax: 2NO2 < N2Og,
FeCls + KSCN < Fe(SCN)3 + 3KCI.
JlabopaTopHblii onbIT. 3HakoMCTBO ¢ Kosekuueit CMC, conepskammx 3H3UMBIL.
IIpakTnuyeckas padora 6. M3ydeHue BIUSHUS pa3IMyHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkuuu.

TEMA 5. XUMHWYECKHUE PEAKIIUU B BOJHbIX

PACTBOPAX (12 4)

CpoiicTBa pacTBOpPoOB 3J1eKTPOJIUTOB. Boma — cnalbiii snexTponut. KatnoH ruipokcoHMsL.

HNonnoe mnpowusBenenue Boabl. HelrtpanbHas, kucnoTHas uU wienouyHas cpensl. [lonstue pH.



Bonoponusni nokasarens. Muaukaropsl. Posns pH cpenbl B npupoie M KU3HM YEIOBEKA.
WonHble peakuyy U ycI0BHUS UX IPOTEKAHUS.

PanHue npencraBieHHsl O KMCIOTax U OCHOBaHUAX. KHCIOTBI M OCHOBaHMS C MO3ULIMU TEOPUU
NEKTPOJUTHYECKOH aucconmanuu. Teopuss KUCIOT W OCHOBaHuM bpencrena—Iloypu.
ComnpsikEHHBIE KUCIOTH M OCHOBaHHS. AM(OIHTHL

Knaccupukamuss kucinotr u crmocoObl  ux mnodydeHus. OOmme XuMHUYECKHe CBOICTBa
OpPraHMYECKUX U HEOPTaHMUYECKUX KUCIIOT: PEaKUK C METAJUIAMH, C OKCUJAMU U THIPOKCHIaMU
METaJJIOB, C COJSIMH, CO cnupTaMu. OKHCIUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOU U
A30THOM KHCIIOT.

Knaccugukanuss ocHoBaHuidl U crnocoObl ux mnoiydeHus. OOmKe XUMUYECKHE CBOMCTBA
LIeJIOUEH: peaKu C KUCIOTaMU, KUCJIOTHBIMH U aMOTEPHBIMU OKCHIAMHU, COJIIMU, HEKOTOPBIMU
MeTaJJlaMd W HEMeTaJylaMH, C OpraHMYeCKUMHU BellecTBaMH (TaJOUAO0NPOU3BOTHBIMU
YTIEBOAOPOJOB, (EHOJOM, >KHpaMHu). XUMHYECKHE CBOICTBA HEPACTBOPHMBIX OCHOBAaHUM:
peakuuu ¢ KHUCIOTaMH, PpEeaKIMHM pa3JIoKEHUS U KOMILIEKCOOOpa3oBaHMs. XHUMHUYECKHE
CBOMCTBA OECKHCIOPOJHBIX OCHOBAaHWU (aMMHaKka M aMHHOB): B3aWMOJICHCTBHE C BOJIOM H
KHCIIOTAMH.

Knaccudukanus comeli opraHuueckwii ¥ HEOpraHMYecKuX KuciaoT. OCHOBHBIE CITIOCOOBI
MOJlydeHHUs]  cojied. XHMMHYECKHE CBOMCTBA COJICH: pa3JIOKEHHE TpPU  HarpeBaHUU,
B3aMMO/ICHCTBHE C KUCIOTAMU U ILEI0YaMH, JIPYyruMu coasiMU. JKECTKOCTH BOJBI U CLIOCOOBI €€
yCTpaHEHHUS.

I'mapoaus. Ilonarue rumponusa. I'maponus coneit u ero kimaccudukanus: oOpaTUMBIH U
HEoOpaTUMBIH, [0 aHHOHY U 110 KaTUOHY, CTYIEHUYaThli. YCUIIEHHE U NOJaBlieHHe 00paTuMOro
ruzpoinsa. HeoOpaTumblil ruiponus GMHAPHBIX COETUHEHUH.

Jdemoncrpanun. CpaBHEHHE 3JIEKTPOIIPOBOAHOCTH PAaCTBOPOB MIEKTPOJIMTOB. (CMmelieHue
paBHOBECHUS TUCCOLMALMU cIa0bIX KUCIOT. MHAMKATOpPBl U U3MEHEHUE UX OKPAaCKU B Pa3HbIX
cpenax. BzaumMmopelcTBHE KOHLEHTPUPOBAHHBIX Aa30THOM U CEPHOM KHCIOT, a Takke
pa30aBIeHHON a30THOW KHUCJIOTHI ¢ Meapto. Peakius «cepeOpsHOro 3epkana» Ajas MypaBbUHOM
KHCIOTHI. B3anmoeiicTBue aMmMHuaKka 1 METHJIaMUHA € XJIOPOBOAOPOAOM U BoJOH. [lonyuenue n
CBOMCTBa pacTBOpa I'mapokcujaa Hatpud. [losyueHue MpuIa M M3ydeHHE Cpebl €ro pacTBopa
uHAMKaTopamu. ['uaponns kapOoHaTOB, CyIb()aTOB U CUIMKATOB IIEJOYHBIX METAIJIOB, HUTpaTa
ceuHua(ll) unu nrHKa, XJI0pUIa AMMOHHS.

JlaGopaTopHsble onbIThbl. Peakiuy, uaymnme ¢ oOpa3oBaHMEM OCaJKa, Ta3a WIM BOJBI, JUIA
OpPraHMYeCKUX U HEOPraHUYECKUX AIEKTPOoIUTOB. CBONCTBA COJIIHOW, pa30aBlIeHHON CepHON U
YKCYCHOH KuCJIOT. B3aumoneiicTBue rujapokcuaa Hatpus ¢ coismu: cyiabdarom menu(ll) u

xsopuoM ammonusl. [lonyuenue u cBoiictBa ruapokcuna meau(Il). CroiictBa pacTBOpoB coseit



cynbata Memu u xnopumma xkene3a(lll). HccrmemoBanme cpeasl pacTBOPOB € MOMOIIBIO
WH/IUKATOPHOW OyMarm.

IIpakTnuyeckas padora /. lccienoBanue cBOMCTB MUHEPAJIbHBIX U OPraHUUYECKUX KUCIIOT.
IIpakTuyeckas paodora 8. [lomydenue comeil pazaMuHBIMEH crocoOaMH U MCCIEIOBAaHUE WX
CBONCTB.

IIpakTuyeckas padora 9. ['uaponm3 opraHnYecKUX U HEOPTaHNYECKUX COCTMHEHUI.

TEMA 6. OKUCJIUTEJBbHO-BOCCTAHOBUTEJBHBIE ITPOITECCHI (9 4)
OKuUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakumu. [Tonstue 00 OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBbHBIX peakuuax. CreneHb okuciaeHus. [Ipouecchl OKUCIEHUS U BOCCTaHOBIICHUS.
Bakneiiye OKMCIUTENN U BOCCTAHOBUTEIH. MeTo 3JI€KTPOHHOro OajaHca JIjsl COCTAaBIECHUS
YpaBHEHUW OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuid. MeToapl HMOHHO-JIEKTPOHHOTO
Oanmanca (MeTos momypeakiuii). OKUCIUTETHPHO-BOCCTAHOBUTEIbHBIE TIOTCHITUAIBI.
JduekTpoim3. lloHATue »>JeKTpoiM3a Kak OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO Ipoliecca,
MIPOTEKAIOILIETO Ha 3JIEKTPOaX. DJIEKTPOIU3 PaCIUIaBOB JIEKTPOIUTOB.

DNEeKTPOIN3 PacTBOPOB DJIEKTPOJUTOB C HHEPTHBIMU 3JIEKTPOAaMHU. DJIEKTPOJIU3 PACTBOPOB
JNEKTPOJUTOB C M AKTHUBHBIM  aHOAOM. [IpakThueckoe 3HAYE€HHE  BIEKTPOJIM3A:
ANEKTPOXUMUYECKOE TIOJYyYCHHE BEIIECTB, JJICKTPOXMMHUYECKas O4YMCTKa (padUHHpPOBAHHE)
METaJUIOB, TaJIbBAHOTEXHHUKA, TajJbBaHOIUIACTHKA, TAJIbBAHU3ALIHSL.

XuMUYeCcKHe HCTOYHHUKHM TOKA. [‘ampBaHuWueckue 3yieMeHThl. CTaHAapTHBIM BOJOPOIHBIN
anekTpoa. CraHmapTHbIE AMMEKTPOJAHbIE NOTeHIMANbl. COBPEMEHHBIE XUMUYECKHE HCTOYHHKHU
TOKa: OaTapeiku U aKKyMYJISITOPBI.

Koppo3usi meTassioB n cnoco0bl 3ammMThl 0T He€. [lonsTue o koppo3uu. Buasl koppo3uu no
XapaKTepy OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB: XUMHUYECKAsI U ANEKTPOXUMUYECKASL.
CriocoOBbl 3alIUThl METAJUIOB OT KOPPO3UU: MPUMEHEHHE JIETUPOBAHHBIX CIIJIABOB, HAHECCHHE
3aIIUTHBIX  TOKPBITHM, M3MEHEHHE COCTaBa WM CBOHCTB  KOPPO3MOHHOM  Cpenbl,
ANEKTPOXUMUYECKUE METOIbI 3aIHTHI.

Jemouncrpanun. Boccranosnenue okcuma meau(ll) yrmem u Bomopomom. BoccranoBienue
IUXpoMaTa Kalusl STUIOBBIM CHUPTOM. OKHUCIUTENbHBIE CBOMCTBA JAMXpoMara Kajus.
Oxwucrnenne anperuia B KapOOHOBYIO KHCIOTY (peakiius «cepeOpsHOTo 3epKajiay WM peaKius
¢ ruapokcunom wmeau(Il). Onextponu3 pactBopa cynbdara memu(Il). CocraBrnenue
rajqbBaHUYECKUX AJIEeMEHTOB. Koppo3us MeTanioB B pa3iIMYHbIX YCIOBUSAX U METOJbI 3aIIUTHI OT
HeE.

JlabopaTopHble onbIThl. B3aumoelicTBUE METAIJIOB ¢ HEMETANIAMHU, a TaKXe C pacTBOpaMu

colieit u KuCI0T. B3aumopeiicTtBue KOHICHTPUPOBAHHBIX cepH0171 1 a30THOM KHCIOT C MEIbIO.



OxucnutenpHble CBOICTBA IE€pMaHraHaTra Kaius B pa3MuHbIX cpenax. O3HakoMIEHHE C

KOJUIEKIIMEeH XMMUYECKUX UCTOUYHHKOB TOKa (O6aTapeiiku, CBUHIIOBBIE aKKYMYJISTOPHI U T. 11.).
TEMA 7. HEMETAJLJIbI (23 4)

Bonopoa. /IBOMCTBEHHOE TOJIOKEHHE BOJIOPOJA B IEPUOJUYECKON CHUCTEME XHUMHUYECKUX

aneMeHToB: B |-A u VII-A rpynnax. 3otons! Bogoposa.

Haxoxnenne B mpupoae. CTpoeHre MOJIEKYIbl, (U3NYECKHE CBOMCTBA. XMMUYECKHE CBOMCTBA

BOJIOPO/JIa: BOCCTAHOBUTENbHBIE (C 00Jiee AEKTPOOTPULIATEIbHBIMU HEMETAUIAMH, C OKCHJIaMU

METaJUJIOB, THAPUPOBAHNE OPraHUYECKUX BEIIECTB) U OKUCTUTENbHBIC (¢ MeTaiiamu I-A u 11-A

rpynn). [lonyuenue Bomopona: B yiabopaTopuu (B3aMMOJIEHCTBUEM KHUCJIOT C METaUlaMH) U

MIPOMBIIITIEHHOCTH (KoHBepcuel). IIpuMenenune Boopoaa.

I'anorennl. DnemenTsl VIIA-Tpymnibl — rajoreHbl: CTPOEHHE aTOMOB M MOJIEKYJI, TaJOT€HbI-

MIPOCTHIE BELIECTBA, COEAMHEHUS: CPABHUTEIbHAS XapaKTePUCTHKA.

lanorensl B mpupoae. 3aKOHOMEPHOCTH HM3MEHEHUsS (PU3MYECKUX M XUMHUYECKHX CBOICTB B

VIIA-rpynmne: B3auMOJEICTBHE TajJlOTEHOB C MeTallaMM, HEMEeTa/llaMH, CO CJIOXKHBIMU

HEOPraHMYECKUMHU U OpraHUYeCKUMU BellecTBaMu. [lonydyenne u npuMeHeHne rajoreHoB.

Ctpoenne MoJieKyln W (PU3NYECKHE CBOWCTBA TaJIOT€HOBOJOPOJOB. XHMMHYECKHE CBOMCTBA

raJOr€HOBOJOPOJHBIX ~ KHCIJIOT: KHCJIOTHBIE CBOMCTBA, BOCCTAHOBHUTEIIbHBIE CBOMCTBA,

B3aMMOJICIICTBHE  C OpraHMYEeCKMMHU  BemecTBamMu.  [lomydeHue  rajsoreHoBOJOPOJOB.

lNanorennapl. KauecTBeHHBIE pEAKIMK HA TAIIOT€HUA-UOHBI.

Oxkcupael xnopa. Kucnopoaconepskamye KACIOTh Xjiopa. Cojid KUCIOPOACOACPKAIMUX KUCIOT

xJiopa. [lomyuenue n npuMeHeHne BaXKHEUIIUX KUCIOPOAHBIX COEAUHEHUH XJI0pa.

Kucaopoa. OOmias xapakTepucTuka 3J1IeMeHTOB VIA-TpyIIib.

Kucnopoa: HaxoxxaeHue B npupoje, noisydeHue (1a0opaTopHble U MPOMBIIIICHHBIE CIOCOObI) U

(buznueckue cBOMCTBRA.

XUMUYECKHE CBOMCTBA KUCIOPOJA: OKUCIHUTEIbHBIE (C MPOCTHIMH BEIIECTBAMHU, C HU3IIUMU

OKCHJaMH, C OPraHMYECKMUMU W HEOPraHMYECKMMHU BELIECTBAMH) M BOCCTAHOBHUTEIbHBIE (C

¢dbTopom). OGnacTu NpUMEHEHUs!.

O30H. Haxoxnaenue B npupoae. Pusndyeckue 1 XMMUYECKHUE CBOMCTBA 030HA. Ero momyuyenue u

IIpuMeHeHHe. PoJib 030Ha B KUBOW IPUPOJE.

CtpoeHre MOJEKYylIbl MEpPOKCHAA BOJOpOJa, €ro (HU3MYEeCKUe M XHUMUYECKHE CBOWCTBA

(okMcAMTENbHBIE U BOCCTAaHOBUTENBHBIE). [loydeHne u mpuMeHeHne NepoKkcuia BOJOPoa.

Cepa. Haxoxnenue cepsl B npupojJe. BaneHTHble BO3MOYKHOCTH aTOMOB CEPBL. AJIOTPOIHS

cepbl. PU3MUECKUE CBOMCTBA pOMOMUYECKON cepbl. XMMUYECKHE CBOMCTBA CEpPhl: OKUCIUTENbHBIE

(C MCTaJUIaMH, C BOJAOPOAOM H C MCHCC OJCKTPOOTPHULATCIBHBIMU HeMeTaJIJIaMI/I) u



BOCCTaHOBUTEIIbHBIE (c KHUCJIOPOJIOM, KHCIIOTAMU-OKUCIIUTEISIMU), peakuuu
JMCTIPOTNIOPIOHUpOBaHus (co menouamu). Ilomyuenue cepsl 1 001aCTH TPUMEHEHUSL.

CrtpoeHne MOJIEKyIbl M CBOHCTBa cepoBojopoja: (usznyeckue, (HU3MOJIOTHYECKUE U
xumuueckue. CepoBoJ0poJ], KAk BOCCTAHOBUTENb, €r0 MolydyeHrue U npuMeHenue. CynbQuusl u
WX XUMHUYECKHE CBOMCTBA. Pacio3HaBanue Cyab(uI-HOHOB.

CepHHCTBIN ra3, ero pU3NYecKUe CBOMCTBA, MOJIYYEHUE U PUMEHEHHE. XUMUYECKHE CBOMCTBA
okcuaa ceprl(IV): BoccTaHOBUTENBHBIC (C KHCIOPOIOM, OPOMHO# BOJION, IEPMaHTaHATOM KaJTHS
U CEpOBOJIOPOJIOM) U CBOMCTBA KUCIOTHBIX OKCHJIOB €O Ienoyamu. CepHHUCTasl KUCIOTa U €€
COJIH.

CepHblii aHruapua, €ro (U3UYECKHE CBOICTBA, TMOJyYeHHWE W TNPUMEHEHHE. XHMHYECKUE
cBoiictBa okcuaa cepbl(VI), kak OKHCIUTENsT W TUINMYHOTO KHUCIOTHOrO okcuja. CepHas
KHCJIOTA: CTpOEHHE M (U3MYECKUEe CBOMCTBA. XUMHUYECKHE CBOWCTBA pa30aBIIEHHOW CcepHOMU
KHUCJIOTBI: OKHCIIUTEIbHbIE M OOMEHHbIE M OKHUCIMTEIbHBIE CBOMCTBAa KOHIIEHTPHUPOBAHHOM.
[Tonydyenue cepHOU KUCIOTHI B MPOMBINIIEHHOCTH. OOIacTH MPUMEHEHUS] CEPHON KHUCIOTHI.
Cynbdatel, B TOM uucie U Kynopockl. ['mapocynshatel. OU3ndeckne u XUMAYECKUE CBOMCTBA
COJIeH cepHOM KuCIoThl. Pacrio3HaBaHue Cynb(aT-aHHOHOB.

A3ot. O0mas xapakTepucTuka 3eMeHToB VA-rpynmsl. A3ot. CtpoeHue atoma. Haxoxaenue B
npupoje. Puzndeckre cBocTBa. OKUCINUTENIBHBIE K BOCCTAHOBUTEbHBIE CBOMCTRA. [loyueHue
Y IPUMEHEHHUE a30Ta.

CrpoeHue MoJieKyllbl aMMHuaka, ero ¢usnueckue cBoiictBa. OOpa3oBaHHE MEXMOJICKYISIPHOM
BOJIOPOJHOM CBsA3U. XMMHUUYECKHE CBOMCTBA aMMHUaKa Kak BoccTaHOBUTENsA. OCHOBHBIE CBOMCTBA
aMMuaka Kak  dJekToHojoHopa. KowmmuekcooOpa3oBaHue ¢ ydacTHeM  aMMHaka.
B3anmopelicTBue aMmMuaka ¢ OpraHi4eCKUMH BEIECTBAMHU U C YIJIEKUCIBIM TrazoMm. [lomydyenue
U npuMeHeHue amMuaka. Coyii aMMOHHUA: CTPOCHHE MOJIEKYN, (QHU3NYECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

Coneo6pazytomue (N203, NO2, N2Os) u neconeo6pasyromiue (N20, NO) okcunsl. Ux ctpoenue,
¢buznueckue 1 XuMUYeCcKre CBONCTBA.

A3oTHCTast KUCJIOTA U €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHASL ABOMCTBEHHOCTh. COJIM a30TUCTOM
KUCTOTBl — HUTPUTHL. CTpoeHHe MOJEKYIbl U (U3NYECKUE CBOWCTBA a30THOW KHUCIOTHL EE
XUMUYECKHE CBOMCTBA: KUCIOTHBIE U OKUCIUTENBbHBIE B PEAKLUIX C METAUIAMHU U HEMETAJJIAMH,
peaKlMK CO OPraHMYEeCKUMHU U HEOPraHUYECKUMHU coequHeHusAMU. [lonydyenne a30THOM KUCIOTHI
B MIPOMBIIIUICHHOCTH U Jabopatopuu U € npuMeHeHne. Hurpatsl (B TOM YHCIIE U CETUTPHI), UX
¢u3nyeckne M XUMHUYECKHE CBOMWCTBA. TepMuyeckoe paslokeHue HUTpaToB. llpumeHneHue

HUTPATOB.



®ochop. Crpoenue aroma u amiotponus ¢ochopa. Du3Myeckre CBONUCTBA AIOTPOIHBIX
MOAM(UKAIMN U WX B3aUMOMEpexoibl. XHUMHUECKHEe CBoicTBa (ocdopa: okuciaurenpHbIe (C
MeTaJUlaMH),  BOCCTAaHOBHTEJbHBIC (¢ 0ojiee  AIEKTPOOTPHIATEIbHBIMUA  HEMETaIaMH,
KHCIIOTAMH-OKUCITUTEIISIMU, OEPTOJICTOBOM COJIBIO) U IUCITPOIIOPIIMOHUPOBAHUS (CO MIETIOYAMH).
Haxosxnenue B mpupoae u ero nonydenue. @ocuH, ero cTpoeHne u CBOWCTBA.

Oxcuner pocdopa(lll) u (V). docdopHbie KHCTOTH, UX (PU3HUECKHE U XUMHUUECKHAE CBOKCTBA.
[Toyuenue u npumenenue oprodochoproit kuciotel. Cosm opTodocHOpHON KHUCIOTHI U UX
pUMEHEHHE.

Yraepoa. Yriepon — snemeHT [VA-rpymnmbl. AnjoTponHble MOAM(PHUKAMHU Yriepoaa, HX
noyiyueHue 1 cporictsa. CpaBHEHHE CBOMCTB ajiMasa U rpadura.

XUMHUYECKHE CBOMCTBA YIJIEpOJa: BOCCTAHOBHUTEIBHBIE (C TAJOTEHAMH, KHCIOPOJIOM, CEpOi,
a3oToM, BojoH, oxcugoM wmeau(Il), KucAOTaMU-OKUCIUTENSIMH) U OKHCIUTENbHbIE (C
MeTaJUTaMH, BOJIOPOJOM M MEHEE AIEKTPOOTPHUIIATEIbHBIMA HEMETAIIaMH). YTIIEPOI B IPUPOJIC.
Oxcup yrnepona(ll): crpoenne MosieKynbl, CBOMCTBA, NOJTYyYEHHE U IPUMEHEHHUE.

Oxcup yrnepoaa(lV): ctpoeHre MOIeKyIbl, CBOMCTBA, MOJy4YE€HUE U IPUMEHEHHE.

VYronpHast kucinora u e€ Coyid: KapOOHAThl M TUAPOKApOOHATHI, — HX MPEICTABUTENU U
MIPUMEHEHHE.

Kpemumnii. Kpemuuii B npuposne. Ilomydenne u npumeHeHue kpeMHHs. Dusznyeckue u
XMMHYECKHE CBOMCTBA KPHUCTAUIMYECKOTO KPEMHHS: BOCCTAHOBUTENbHBIE (C TalloreHaMmu,
KHCIIOPO/IOM, PACTBOPAMH ILI€JI0Yeil U MJIaBUKOBOM KUCIOThI) U OKHCIUTENbHBIE (C METaIlJIaMHt).
Okcun xpemuusa(lV), ero cpoiictBa. KpemnmeBas xkuciaora u e€ conu. CuimkaTHas
MIPOMBIIITICHHOCTb.

Hemoncrpaumnu. Ilonydenne Bojgopona u ero cBoicrBa. Kosutekuust «l'anorensl — mpocTbie
BemecTBay. [loyuenue xjopa B3aUMOJICHCTBHEM NEpMaHraHata Kallds C COJISIHOM KHCIIOTOM.
[Tonmyuenue constHOM KHCIOTHI U €€ cBolcTBAa. OKHCIUTENbHBIE CBOWCTBA XJOPHOM BOJBI.
OTtbenuBaroniee IeiCTBUE KaBeaeBO BoAbl. ['opeHune cnuyuku. B3pbiB meTapapl Wik MUCTOHOB.
[Tomyuenue kuciaopoaa pas3ioxKeHHEM IMepMaHTaHaTa Kaius M HUTpaTa Hatpus. llomyuyenue
OKCHJIOB U3 MPOCTHIX U CIOKHBIX BerlecTB. OKUCIIeHNE aMMHUaKa ¢ MOMOIIBI0 HHIUKAaTOpa U 0e3
Hero. PasnoxeHue mepokcuaa BOJOPOJA, €ro OKUCIHUTENIbHBIE CBOMCTBA B pEaKkIMU C
ruzpokcuaoM xkenesza(ll) u BocctaHOBUTENbHBIE CBOMCTBA ¢ KUCJIBIM PACTBOPOM IE€pMaHraHaTa
kanus. 'openue cepsl. BzaumogeiicTBue cepbl ¢ MeTallaMU: aTIOMHUHUEM, IIUHKOM, YKEJIE30M.
[TonmydeHne cepoBOJOpOJia M CEPOBOJAOPOAHON KHCIOTHL. [loka3aTeabCTBO HalWuus CyIbQu-
noHa B pacTBope. KadecTBeHHBIE peakiuy Ha Cylb(UT-aHMOHBI. CBOWCTBA CEpHON KHUCIIOTHI.
KagecTBeHHbIE peakuuu Ha CyabGUT- U Cylb(ar-aHHOHBL. CXema MPOMBIIIJIEHHON YCTaHOBKU

(I)paKHHOHHOﬁ NEpErOHKNU  BO3AyXa. HOJ'Iy‘{eHI/IC U Ppa3jIoKCHUC XJIOopuaa aMMOHWUA.



KauectBennass peakuuss Ha wuoH ammonus. [lomyuenume okcupa azora(lV) peaknueit
B3aUMOJICMCTBUA MEIU C KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOW. B3ammozeicTBue oxkcuia
azota(IV) c Bojoit. Pasnoxxenne HuTpara HaTpus, ropeHue 4€pHoro nopoxa. ['openue gocdopa,
pactBopenue okcuaa Qochopa(V) BBome. KauectBennas peakmus Ha (ocdaT-aHHOH.
Konnexuust muHepanbHbix ynoOpenuid. Kosiekius NOpUpPOIHBIX COEIMHEHUN yriepoja.
Kpucrannuueckue pemérku anmasa u rpadura. Anpcopobuns oxcunaa azora(lV) akTHBHpOBaHHBIM
yrieM. BoccranoBnenue okcuaa memu(ll) yrmem. O3HakomiieHHE € KOJUICKIIMEH MPUPOTHBIX
CUJIMKATOB M TMPOAYKIMEH CHJIMKATHOW MPOMBINUIEHHOCTH. [loslydeHre KpEeMHHEBOW KHUCIOTHI
B3aMMOJICIICTBHEM PacTBOPA CHUIIMKATA HATPHUS C CHIBHOM KHCIOTOW, PACTBOPEHUE KPEMHUEBOU
KHUCJIOTHI B IIENI0OUH, pa3yIoKEHUE MPU HarpeBaHUH.
JlabopaTopHbie onbIThbl. KauecTBeHHBbIE peaklMu Ha TaJOreHUA-HOHBL. (O3HaKOMIIEHUE C
KOJUIEKIIMEeW TPUPOAHBIX coequHeHuid ceppl. KauecTBeHHass peakuuss Ha CyiabpaT-aHUOH.
[Tony4yenue yriaekuciioro rasa, B3auMOJIEUCTBUE MPAMOPA C COJISTHOM KHMCIIOTOM M UCCIIEI0BAHNE
ero cBoiictB. KauecTBeHHas peakiiys Ha kKapOOHAT-aHUOH.
Ipakruyeckas padora 10. [ToaydeHne OKCHIOB HEMETAIIIOB U MCCIIEIOBAHNE HX CBONCTB.
IIpakTHyeckasi padora 11. [TomyueHnue ra3oB U ucciae0BaHUE UX CBOMCTB.

TEMA 8. METAJLJIBI (16 4)
lenouynbie Mmerauibl. llosokeHHE IIETOYHBIX METALUIOB B MEPUOJUYECKON CUCTEME
snemeHtoB JI. I. MenneneeBa ©W CTpOEHHME HMX AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
(bu3NYecKuX U XMMHYECKUX CBOMCTB B 3aBUCHUMOCTH OT aTOMHOTO HOMepa MeTaia (M3MeHEeHUe
IUIOTHOCTH, TEMIIEpATyp IUJIaBJICHUS U KUIICHUS, peakiuil ¢ Boaoi). Enunndynoe, ocobeHHoe u
oOliee B peaklusax ¢ KUCIOPOAOM, IPYTUMH HEMETAIIaMU, KUJKUM aMMHUAKOM, OpraHU4eCKUMHU
1 HEOPraHWYECKUMH KHCIOTaMHU U JIp. coequHEeHusAMU. HaxoxaeHue B npupoe, ux Mory4eHue
Y IPUMEHEHHUE.
Oxkcunpl, uxX noixydeHue u cBoicrra. [l[€nouun, nux cBoiicTBa U NPUMEHEHHE.
Conu 1menoYHbIX METAJUIOB, UX MPEACTABUTEIN U 3HAUCHUE.
Metanisl IB-rpynnsei: meab u cepedpo. CTpoeHre aToMOB Meu U cepedpa.
®u3nuecKkue 1 XMMUYECKHE CBOMCTBA 3TUX METAJUIOB, UX MOJIyY€HHE M NpuMeHeHue. Meap u
cepeOpo B IpUpoe.
CpoiicTBa U mpuMeHeHne BaxkHenmux coenunenuii: okcunoB meau(l) u (1), cepedpa(l); coneit
meau(ll) (xmopuaa u cynedara) u cepedpa (propuaa, HUTpaTa, XpoMara U arerara).
Bepunimii, Maraumii ¥ méao4yHo3eMeabHbIe MeTaabl. llookeHne B mepUOIMYECKOI
cucreme osnemeHToB [I. . MenaeneeBa U CTpoeHHs aToMOB MeTauioB  |IA-rpymrmsl.

HaxoxnaeHnue B npupoae, IOJyUCHHUC, (I)PBPI‘ICCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MNPHUMCHCHUC



IET0YHO3EMENbHBIX METAUIOB M HUX BAXKHEUIIMX COEAMHEHUM (OKCHIOB, THUIPOKCHUAOB U
coJiei).

Bpemennass u mocrosiHHas JKECTKOCTh BOJBI M CIIOCOOBI YCTpAaHEHUS KaXKIOTO W3 THIIOB.
HNonHutsl.

uuk. [lonoxenue B mnepuoguyeckoil cucreme anemeHtoB [l M. MenneneeBa u cTpoeHus
aTomoB 1MHKA. Ero ¢usnueckue u xumudeckue cBoiicTBa. HaxoxaeHue B mpupoe, morydeHue
Y IPUMEHEHHUE [IUHKA.

Oxkcu, TUAPOKCU]T U COJIM IIMHKA: UX CBOWCTBA U PUMEHEHHE.

Amomunuii. [Tonoxenue B nepuoanyeckoit cucreme aementoB 1. M. MeneneeBa u ctpoeHus
atomMoB amtoMuHus. Ero ¢usmyeckne u xumuueckue cBoicTBa. HaxokaeHwe B mpupoje,
MOJIyY€HHUE U TPUMEHEHUE ATFOMUHHSL.

Oxkcua, TUAPOKCHUIT U COJIA ATIOMHUHHS (B KOTOPBIX ATIOMUHHUM HAXOJWUTCS B BUJIE KaTHOHA M
QITFOMUHATHI): X CBOWCTBA U MpUMeHEeHne. OpraHnuecKre COCTMHEHUS ATFOMUHUSI.

Xpom. Ilonoxenue B mepuoandeckor cucreme annemeHToB /[[. M. MenaeneeBa u cTtpoeHus
aTomMoB xpoMa. Ero ¢usnueckne n xumnuueckne cBoicTBa. HaxoxaeHue B mpupoe, MmoTydeHne
Y IPUMEHEHNE XpoMa.

CBoiiCcTBa, ITOJIy4€HHE U IPUMEHEHNE BAXKHENILINX COSAMHEHUS XpOMa: OKCUIOB M THIPOKCUIOB
XpOMa, TUXPOMAaTOB U XPOMATOB IIEJOYHBIX METAIIIIOB.

3aBUCHMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB XpPOMa OT CTENEHU €ro
OKHCJIEHUsA. XpOMaThl U AUXPOMAThI, UX B3aUMOIIEPEXObl U OKUCIUTEIbHBIE CBOMCTBA.
Mapranen. [lonoxenne B nepuoandeckoit cucreme aiemeHtoB . M. MenaeneeBa u crpoeHus
aToMOB MapraHia. Ero ¢usmueckne u xumudeckue cBoicTBa. HaxoxkaeHue B mpupoe,
MOJIYy4YEHUE U TPUMEHEHUE Maprauia.

[lonyyenue, cBOWCTBAa W NPUMEHEHUE BAKHEUIIMX COCAVMHEHWH MapraHia: OKCUIOB U
THIPOKCHIIOB, COJIed MapraHiia B pasnuuHoi crterneHu okucieHus. Comu wmapranma(VIl),
3aBUCHUMOCTb UX OKHCIIUTEIIbHBIX CBOMCTB OT CpeJibl PaCTBOPA.

Kenezo. Ilonoxenne B nepuoanyeckoi cucreme sinemeHToB Jl. . MenaeneeBa u cTpoeHHs
aToMoB xeine3a. Ero pusnueckue u xummudeckue cBoicTBa. Haxoxxienue B mpupojie, oaydeHue
(dyryHa ¥ cTanu) U IpUMEHeHue xkenes3a. [lomydeHue, CBOMCTBA M MPUMEHEHHE BasKHEHIINX
coenunenuit xenesa(ll) u (I11): oxcumos, ruapokcumos, coneil. KommiekcHble coeTuHEHHS
Keresa.

Jemoncrpanun. OOpasibl HIEIOYHBIX METaUIOB. B3amMmoJeicTBUE MIETOYHBIX METAIOB C
BOJIOW. Peakiius okpamvBaHus MIaMEeHH COJISIMH IIEIOYHBIX MeTauioB. O0pasubl metamios |1A-
rpymmnsl. B3aumoencTBrue Kanplus ¢ BOJOW. ['opeHrne Maraus B BOJE€ U TBEPAOM YIJIIEKHCIOM

raze. KauecTtBeHHbIe pPCaKkliun Ha KAaTUOHLI MarHus, KaJbIUf, 6ap1/151. Peaknuu OKpallnBaHHUA



I1aMeHu cojiiMu MeTauioB || A-rpymnmsl. [lonydyenne x€CTKON BOJIBI M YCTPAHEHUE KECTKOCTH.
Ilonyuenue u wucciaenoBanue cpoiicTB rujpokcuga xpoma(lll). OxucnurensHble CBOWCTBA
auxpoMara Kanus. OKHCIUTENbHBIE CBOMCTBA NepMaHraHara kainus. JlabopaTopHbie ONBITHI.
KauecTBeHHBIE peakIMi Ha KATHOHBI MEAU U cepedpa

[lonyyenue M wuccienoBaHWE CBOMCTB THJIPOKCHAA LMHKA. B3auMozaencTBue altOMHHHS C
pacTBOpaMu KHCJIOT M Iuenodei. [lomydeHue M M3ydeHUE CBOWCTB THIPOKCUAA AIFOMUHUSL.
Komnexuus xenmesocomepkamux pyn, 4YyryHa u  craud. llomydeHne HepacTBOPUMBIX
TUAPOKCHUJIOB KeEJe3a U U3Yy4eHHE UX CBOUCTB. [loydeHne KOMIUIEKCHBIX COEIMHEHUM JKeme3a.
IIpakTuueckas padGora 12. PemeHune sKcrepuMEHTANBHBIX 3ama4 1o Teme «llomydenue
COEIMHEHUH METAJUIOB U UCCIIEIOBAHUE UX CBOMCTBY.

IIpakTnyeckas padora 13. PemieHne SKCIIEpUMEHTAIBHBIX 33aMad MO TeMaM: «MeTaibl»y U

«HemeTtamiey.



OcHaleHue y4e0HOI0 npouecca
YMK «Xumus. 10 knace. Yriay0JéHHbIH YPOBEHD)
1. T'abpuensu O. C. Xumusa. 10 xmacc: yde0. mocobue s oOmeoOpa3oBar. OpraHu3alyii: yriyo.
ypoBeHb / O. C. 'adbpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocemenue, 2020.
2. Tl'abpuensu O. C. Meroauueckoe nmocodue k yaeonuky O. C. I'abpuensaa u ap. «Xumus. 10 kmacc.
Yrnyonéunsiit ypoenby / O. C. I'abpuensu, . I'. Octpoymos, C. A. CnagkoB. — M.: IIpocemienue,
2020.
YMK «Xumus. 11 knace. Yriy0JéHHbINH YPOBEHb)
1. Tabpuensu O. C. Xumus. 11 kmacc: yue6. mocoOue st oOrieoOpa3oBar. opraHu3aluii: yriyo.
ypoBenb / O. C. I'abpuensn, U. I'. Octpoymos, A. H. JI€kun, C. A. CnankoB. — M.: [IpocBemienue,
2020.
2. Tabpuensu O. C. Meroandeckoe mocobue k yueOHHKy O. C.Tabpumensna «Xummms. 11 xmace.
Yrnyonéunsiit yposenby / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBenienue,
2020.
Hugpopmayuonnwie cpeocmea
Humepnem-pecypcol Ha pyccKkom A3viKe

1. http://www.alhimik.ru. IIpeacraBiaeHbI CIEAyIOIIME PYOPUKH: COBETHI AOMTYPHEHTY, YYHTEIIO

XUMUH, CIIPABOYHHUK (OUeHBb OOJIbINAs MoA00pKa TaOIUIl U CIIPABOYHBIX MATEPUAJIOB), BecEnasi XUMUs,
HOBOCTH, OJIUMITHAIbI, KYyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUH ).

2. http://www.hij.ru/. XKypuan «XuMus 1 )KU3Hb» MMOHATHO M 3aHMMATEIILHO paccKa3biBaeT 000 BCeEM

HHTCPECHOM, YTO MMPOUCXOANT B HAYKC U B MUPE, B KOTOPOM MEI JKHUBEM.

3. http://chemistry-chemists.com/index.html. DiexTpoHHbI#i KypHAT «XUMHKH W XHMHS», B KOTOPOM

npeaACTaBJICHO MHOXKCCTBO OIIBITOB II0 XMMUU, 3aHUMAaTEeILHOMI I/IH(l)OpMaI_[I/II/I, HOSBOHHI-OIHGﬁ YBJICYb
YYCHHUKOB BKCHCpHMCHTaHBHOﬁ YaCTbIO IIpEaAMCETA.

4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa Mo XuMHH.

5. http://1september.ru/. XKypuan ast yunutenei u He TOJIBbKO. BoJbIlioe KOJIMYECTBO pabOT YyICHUKOB, B

TOM YHUCJIC 1 UCCIICAOBATCIbCKOT'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IMIKOJIBHBIA MOPTall CO CCHUIKAMH Ha

O6paSOBaTeJ'ILHI>Ie CalThI IO XUMHUH.

7. www.periodictable.ru. COopHuk crateifi 0 XHUMHYECKHX OIJIEMEHTAX, HJUTFOCTPUPOBAHHBIN

9KCIEPUMEHTOM.
B pamkax HaumoHanmpHOro mpoekta «OoOpasoBanue» ¢ 1 centsOps 2021rona 8 MBOYCOII Ne 11
HaunHaeT (QyHkIMOHUpoBaTh LleHTp o0Opa3oBaHMs €CTECTBEHHO-HAyYHOW U TEXHOJOTMUYECKON

HaHpaBHCHHOCTCﬁ «Touka pocTa». OCHaI_I_[CHI/Ie IIKOJIBHOIO KaOWHETa XUMHUU COBpPCMCHHBIMU
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npubopamMu ¥ 00OpPYAOBAaHUEM IIO3BOJUT KAayeCTBEHHO W3MEHHUTh mpoliecc OOy4YeHHs XHUMUHU.
KonnyecTBeHHBIE HKCIIEPUMEHTHI MO3BOJIAT MOJMyYaTh JOCTOBEPHYIO HH(POPMALUIO O MPOTEKAHUN TEX
WO HHBIX XUMHYECKHX IIpoleccax, O CBOWCTBax BewmectB. Ha OCHOBe IOIy4eHHBIX
SKCIEPUMEHTAJIbHBIX JaHHBIX OOy4aeMble CMOIYT CaMOCTOSITENIbHO JielaTh BBIBOJBI, 0000IIaTh
pe3ybTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CrnocoOCTBOBATH IOBBIIICHUIO
MOTHBALMM OOy4YeHHS MIKOJBHHUKOB. VICIob30BaHNE COBPEMEHHOTO 00OpYIOBAaHUS HA YPOKAX XUMHUHU
MO3BOJIUT Pa3BUBaTh Yy OOy4aIOLIUMXCA €CTECTBEHHO-HAY4YHYIO, MaTeMaTHYECKYI0, HWH(OPMAIMOHHYIO
IrPaMOTHOCTb, (POPMHUPOBATH KPUTUYECKOE U KPEATHBHOE MBIIUIEHHWE, COBEPILIEHCTBOBATh HABBIKU
€CTECTBEHHO-HAYy4YHON HAINpaBJICHHOCTH, a TaKXKe€ MPaKTHUYEeCKOW OTpabOTKK yueOHOro maTtepuaia 1o

y4eOHOMY NpPEaMETY «XUMHUSD».

Onucanue MaTepuaibHO-TEXHHYECKOH 0a3bl HEHTpa
«Touka pocray, Hcnmonb3yemMoro s peaiu3anunodpa3oBaTe/bHbIX IPOrPaMM B paMKax
npenogaBaHus XuMHHU
Hudposas (komnviomepnas) nadopamopus (II), nporpaMMHO-aNmapaTHbIi KOMILIEKC, JTAaTYAKOBas
CUCTEMa — KOMILIEKT y4eOHOro 000py0BaHUS, BKIIOYAOIINN U3- MEPUTENbHBIH OJIOK, HHTepq)eHc KOTOPOTO

MO3BOJISIET 00ECTeYnBaTh CBsI3b C MEPCO- HATBHBIM KOMIBIOTEPOM, M HAaOOp JaTYMKOB™, PETHCTPUPYIOIIUX
3HAYEHHS PA3TUYHBIX (PU3NUECKUX BEIUYHUH.

Jamuuxk memnepamypol niamuno6vlii — TPOCTOW M HAASKHBIN MATYMK, TPEAHA- 3HAYCH IS
M3MEPEHHS TEMIIEPATYPhI B BOXHBIX PACTBOPaX M B ra3oBbIX cpezax. Mmeer

_ pasmuuHblil jguanazon wu3mepeHuid or —40 mo +180 °C. Tex- Huyeckue
XapaKTEPUCTHKU JaTUNKA YKA3aHbl B HHCTPYKIUH TI0 AKCILTyaTaIiy.

Hamuux memnﬁpam Pl MEpMOnApHbLil TIPEJHA3HAYCH IS H3MEPEHHS
temmneparyp 10 900 Wcnonb3yercs Tpy BBIMOTHEHAN paboT, CBI3AHHBIX C
M3MEpEeHNEM TEMIIEPATyp TIAMEHH, TUIABJICHHUS 1 PA3JI0KEHHUS BELIECTB.

Jlamuuk onmuueckoii niomnocmu (KOJOPUMETp) — MpeAHA3HAYEH IS
M3MEPEHUS  ONTHYECKOM IUIOTHOCTH OKPAIIEHHBIX pacTBOpoB  (puc. 1).
Ucnons3yercst mpu u3ydeHun TeM «PactBopby, «CKOPOCTh XMMHYECKHX
PeaKIiiy, ONpe/IeIeHAH KOHIICHTPAIMA OKPAIICHHBIX HOHOB HIIH CO- CANHCHHUIL.
B komnnekT BXOAAT A4dTUYUKKM C pa3nw4H017| ﬂ,ﬂVIHOVI BOJIH
NONyNpPOBOLHUKOBbLIX WCTOYHMKOB cBeTa: 465 u 525 HM. O6b ém
KloBeTbl cocTaBnqeTr 4 MA, AJINHA ONTUYECKOro nytn —

Puc. 1. JlaTunk onTHYeC KO MIOTHOCTH
1 —THE3/10 I KIOBETHI;

2 —KroBeTa i HCCIICAYEMOro BE€IECTBA



Jamyuk pH npepHasHayeH Ans M3MepeHUs BOAOPOAHOro nokaszatenda (pH). B HacToa- wee
BPEMS B WKOJY MOCTYNaloT KOMOMHUPOBAHHbIE AATYMKMW, COBMELLAOLWME B CEOECTEKNSAHHbIN
3N1eKTPOL, C 3N1eKTPOLOM CpaBHEHMS, YTO fenaeT paboTy MO W3MepeHWt BOAOPOLHOrO
nokasartens bonee komdopTHoW. Aunana3oH uamepeHuin pH ot 0—14. Ucnonblyetcs ans
N3MepeHua BOLOPOLHOrO nokasaTens BOAHbIX PAaCTBOPOB B Pa3/iMi- HbIX WCCNeA0BAHMAX
00BbEKTOB OKPYXAKOLWEN CPebl.

Jdamyuk 3nekmponposoOHOCMuU nNpeAHa3HayeH A7 W3MEPeHuA YAeNbHOW 31eKTpo-
NPOBOAHOCTM XWAKOCTEW, B TOM YMCAe M BOLHbIX PACTBOPOB BeleCTB. [MpuMeHAeTCS npu
N3y4YeHUM TEOPUU INEKTPONTUYECKOW ANCCOLMALLMMN, XaPAKTEPUCTUK BOAHbIX PACTBOPOB.

Jdamyuk xn0puduoHos VUCMONb3yeTCa ANA KOAUYECTBEHHOrO ONpeAesieHna COAep— XaHus
WOHOB XNIOpA B BOAHbIX PAcTBOPAxX, MOYBE, NPOAYKTaX NUTaHMA. K paTyMKy nog- kawovaerca
noHocenekTuUBHbIA 3nekTpoa (MCI) (pabounin 3nekTpon), NOTEHLMAN KOTO- POrO 3aBUCUT OT
KOHLEHTpaLUN ONpeaensiemMoro MoHa, B AAHHOM C/yyae OT KOHLEHTpa- uun aHuoHos Cl.
MoteHuman WCD onpefenstoT OTHOCUTENbHO 31€KTPOAA CPaBHEHMA, KakK MpaBuio,
xnopcepebpsHoro.

Ha pucyHke 2 nokasaHa obwan cxema ucnonb3oBaHua UC3 4na KOMYECTBEHHOrO OnpeseneHUs KOHLEHTpaLmuu
(aKkTMBHOCTM) pa3nnuHbix MoHos: Cl, NO, NH’, Ca”. OCHOBHOI KOMNOHEHT Ato6oro UCI — MembpaHa, KoTopas
pa3fenseT BHYTPEHHWIA PacTBOP C MOCTOAHHOW KOHLIEHTPALMEN onpeLensieMoro MoHa M UCCAeLyeMblil pacTBOp, a TaKKe
CNYMUT CPEACTBOM I/IEKTPONMUTUYECKOTO KOHTAKTa MeXay HUMK. MembpaHa 061a43eT MIOHOOOMEHHbBIMM CBOMNCTBAMM,

NPUYEM NMPOHMLLAEMOCTb €€ K MOHAM Pa3HOro TMMa Pa3NnyHa.
TER Puc. 2. YcraHoska gns onpepenenna
iatcs: KOHLLEHTPaLMK (aKTUBHOCTM) X10puna-
noHoB B pactsope. A: 1 —Kkopnyc
Jatunka ana onpegenenus Cl-noHos; 2
— pa3bém Micro USBana nogkatoueHns
K KomnbloTepy; 3 — pasvém BNC gns
NOAKNI0YEHMs paboyero anektpoda; 4 —
pa3bém ANA NOAKNOYEHNA INEKTPOAA
CpaBHeHuA. B: 1 —MOHOCENEKTUBHbIM
anekTpog, (pabounit anektpoga); 2 —
3/1EKTPOS, CpaBHEHUS (xnopcepebpsaHbiii
3/1eKTPOA);3 — MarHuTHaA Melwanka; 4
— AKOPb MarHUTHOM MeLLasKu

3anpelaetca TporaTb membpaHy 3neKTpoga nanbLami M NPUBOAUTL €€ B COMPUKOCHOBEHME C TBEPAbIMMU
nosepxHocTamu. Mpu XpaHeHun WCD uyBCTBUTENbHAA YacTb JaTyMKka (MembpaHa) fomkHA ObiTb 3alMlleHa
cneLmanbHbiM Konmaykom. He AoOMyCKAeTcs WMCNo/ib30BaTb INEKTPOAbI C MOAMMEPHO MembpaHoi B cpepdax,
COZlepHKalLMX NeTyune BELeCTBa MAM OpraHMdYeckue pacTsoputenu. He cneayet ucnonb3oBatb MC3 B CMAbHBIX
oKucauTensx. AantenpHoe HaxoxaeHne MC3 B pacTBOpax KPEMKMX KACAOT MW LWENoYeit NPUBOANUT K PE3KOMY M He-
06paTMMOMY COKpPALLLEHHMIO CPOKA CNYKbbl 31eKTpOAa.

Adamyuk Humpam-uoHo8 npeaHasHayeH ANA KONMYECTBEHHOTO ONPEAENEHUA HUTPATOB B Pa3/IMYHbIX 0BbEKTAX
OKpY*KaloLLel cpeabl: BOAE, 0BOWaX, GpyKTax, KONBACHbIX UAENMAX UT. 4,

Mukpockon yugposol npeaHasHayeH A1 U3ydeHns GOPMbl KPUCTANN0B U HABIOAEHUA 33POCTOM KPUCTa//I0B.

Annapam 0218 nposedeHuUs xumuyvecKux pe- akyuli (AlTXP) npeaHasHaueH 419 NONYYEHUSM AEMOHCTPaLMM
CBOWMCTB TOKCMUHbIX NapoB W ra3os. ITU BELLECTBA NOAYYAlOTCA B KoNbe- peakTope, M Npu HarpesaHuu (v 6e3 Harpesa-
HMA) ra3006pasHble BEILECTBA NPOXOAAT Yepe3 Norn0TUTENbHbIE EMKOCTH (HacafKki) C pacTBOPamMM peareHToB, BCTYNakT C
HAMM B peaKkumio (pUC. 3). U36bITOK rasa NOrNOWAeTCsA KUAKUMUM TBEPABIMA PEAreHTaMy, a TaKKe aKTMBMPOBaHHbIM
yrném. Annapar Yallle BCero UCMoNb3yioT ANs NOJYYEHNsS U AEMOHCTPaLMK CBOIMCTB XN10pa, CEPOBOAOPOAA.

Puc. 3. Annapar ana npoBeaeHNs XMMUYECKUX peaKLimil
(AMNXP): 1 — pByropnas Konba-peakTop;



2 — [enuTesbHana BOPOHKA ANA PaboTbl C TOKCUYHBIMM
BELL,ECTBAMM, NO3BONAET A06aBAATL HEOOXOAUMOE
KOJIMYECTBO KMIKOTO peareHTa B PeaKLMOHHYI0 CMech, He
[IOMyCcKan pasrepmeTusaumu npubopa; 3 — EmKocTu
(Hacafikn) ons MuUAKMX peareHTos(nornotuteneit); 4 —
KO/INaKM; 5 — éMKOCTb (HacaaKa) ANA CbiNyymux peareHTos

Mpu npaBuAbHOM 3KCMayaTauMu nNpubopa AEMOHCTpALMA CTaHOBUTCA yAoOHOM W BesonacHoil. Ha nposeaeHue
OMbITOB TPATUTCA OKOJO 3—6 MMH. XOpoLas BU3Ya/bHOCTb ABIAETCA MPEUMYLLECTBOM 3TOTO npubopa. Tak Kak npw
[EMOHCTPALIMM OHOBPEMEHHO MPOXOAAT HECKO/IbKO PEAKLMI, BaXKHO NPaBM/IbHO OPraHM30BaTh HabNKAEHUA yYaLLMMUCA
3a npoTeKatoLLMmMu npolieccamu. LlenecoobpasHo 3anucatb Ha LOCKE Ha3BaHUA UM GOPMY/Ibl PEAreHTOB, HAXOAALLMXCA B
NOTNOTUTENbHBIX CKAAHKAX. MO OKOHYaHMM OMbITA HYKHO CPABHWUTL WCXOAHbIE PACTBOPbI BELECTB W Pe3ynbTaTbl WX
NpeBpaLLEHuH.

ANXP MOMHO NMPUMEHATb Ha pPasHbIX 3Tanax ObOyyeHUA — NPU WM3yYeHUW HOBOTO MaTepuana, NOBTOPEHUU U
3aKpenneHuun, 060bLEHNM 1 cMCTEMATM3ALMM 3HaHWI yJaLmxca. B 3aBucumocti ot npoduna obyyaemblx, Leneil ypoKa,
YPOBHSA 3HaHWA YYaLLMXCA BO3MOKHbI Pa3/IMiHbIE BAPUaHTbI NOCTAHOBKM SKCMEPUMEHTA U BbIGOpa pearpyloLLyX BeLLEeCTB.
OAHaKO NpyW U3y4eHUM CBOMCTB BELLECTB HE CledyeT OrPaHNYMBATLCA TONbKO IKCMEPUMEHTOM C Mcnonb3oBaHuem AMXP.
MHorve auaakTUieckue Leam moryt BbiTb AOCTUTHYTbI TObKO A@MOHCTPALeN OnbITOB BTPAAULMOHHON dopme.



MpumeHeHne AMNXP He oOrpaHWMYMBAETCA BbILEONUCAHHBIM 3KCMepUMeHTOM. [pnbop yaoBHO NPUMEHATb Npu
JIEMOHCTPaLIMK CBOICTB AMoKcuaa asoTa (IV), meTunamuHa, bpoma, npu GPaKLMOHHOM NeperoHKM HedpT. B uensx
9KOHOMMM BPEMEHW €r0 MOMHO MCMOAb30BATb MPU W3YYEeHWM CBOWCTB yraekucnoro rasa. AMXP noaxogut pns
nonyyeHus 6e3BoAHOM a30THOWKNUCIOTbI, BpombeH30/1a, HUTPODEH30Ma M APYTX COEANHEHWIA.

Mpnbop COCTOUT U3 NOACTaBKM, HA KOTOPOIA 3aKpeneHbl ABe MaHOMETPUYECKME TPYOKM, KOTOPbIE COEAMHAIOTCA C COCYAaMM
JlaHAONbTA C MOMOLBIO MAACTMKOBOM TPyBKM € Mpobkamu (puc. 5). Mexay MaHOMETpUYecKMMM TpyBKamW Ha naHeau
HaHEeCeHa WKana ans HabAloAEHNA YPOBHA MUAKOCTU B TPYOKax. OKpalLeHHOM KUAKOCTbIO MOXET DbITb pacTBop Ntoboro

KpacuTena s Boae.

Mpubop 0Ona OemMoHCMpaAyuu 3ABUCUMOCMU CKOPOCMU XUMUYEeCKUX peakyul om
pasiudHbIX GaKMOpPOB UCMONb3YIOT NPU U3ydeHUn Tembl «CKOPOCTb XMMMYECKOH peaKkuuu» U Tenaosoro
adPeKTa XUMUYECKUX PeaKLIUA.

Mpnbop AaET BO3MOKHOCTb IKCNEPUMEHTANBHO UCCNEL0-BATb BAUAHME HA CKOPOCTb XMMUYECKUX peakLuii creayto-
WuXx $aKTOPOB: MPUPOAbI PEArMPYIOLLMX BELLECTB, KOH- LEHTPALMW pearMpyrowmx BEWECTs, NAoWaau rpaHuLpb
pasaena ¢pa3 B reTeporeHHbIX CUCTEMaX (MOBEPXHOCTU CO-NPUKOCHOBEHUA MEKAY pearvpyoymm BeLLecTBamu),
TEMNepaTypbl, KaTannsaTopa, MHrIMbuTopa.

Puc. 4. Npubop Ans AeMOHCTPaLMN 3aBUCUMOCTM CKOPOCTU XMMMUYECKMX PeaKLLMit OT pa3aindHbix GakTopos: 1 — noacTas-
Ka; 2 — cocyapl JlaHAobTa; 3 — MAHOMETPUYECKUE TPYOKM

Munemka-do3amop — npucnocobnenne, Ucnosb- 3yemoe B 1abopatopun Ans OTMEPUBAHWA onpede- NEHHOTo
06bEMA HKMAKOCTU. TIMNETKM BbIMYCKAKOTCA NEPEMEHHOrO M MOCTOAHHOTO 06bEMa. B Komnaek- Tbl 060pya0BaHMA 4a
MELMLMHCKMX KNACCOB BXO- AAT YA06HbIE NMUNETKU-03aTOPbl OAHOKaHa/bHbIE, NO3BONAOLME HACTPOUTL HEOOXOAMMbIN
06bEM OT- BUPAEMOIl MIUAKOCTM B TPEX PasNMYHbIX AManaso- Hax (PUC. 6). cnonb3oBaHue COBPEMEHHbIX TEXHO- N0TUi
W LLBETOBOM KOAMPOBKM AManasoHa A03MPO- BaHMsA AAET BO3MOMHOCTb KaueCTBEHHO, TOYHO, 6E30MACHO BLINOAHATL
nuneTMpoBaHue. MUNETKU MMEIOT CMEHHbIE NNACTUKOBbIE HAKOHEUHUKM.

Puc. 5. NMunetkn posatopsl
OAHOKaHaNbHble NePEMEHHOro 0bbéma: 1
— 110 mn; 2 — 100—1000 mKkn; 3 —
10—100 mKn.




baHa KombuHuposaHHas npefHa3HayeHa AAf HarpeBa CTEKNAHHbIX U (GaphopoBbIX
COCyZA0B, Koraa TpebyeTcs co34aTh BOKPYr HarpeBaeMoro cocyzia paBHOMEpHOe TeMnepa-TypHoe
none, n3bexartb UCMNO/b30BAHNA OTKPLITOr0 NAaMeHN U PackanéHHOW 3NeKTpUYe-CKOoW Cnupanm
(puc. 7). Kopnyc KOMOWHMPOBAHHOM 6GaHM caenaH U3 anoMuHUA. XUA- KOCTHAs 4acTb
KOMOMHMPOBAHHON BaHM 3aKPbIBAETCA KOMbLLAMI PA3/INYHOMO AUaMETpa.

Puc. 6. baHs koMbuHMpOBaHHAA nabopaTopHas. A — BoasHas baHs. b — necyaHas baHs

[Ona HarpeBaHusa cocygos Ao 100 °C B KauyecTBe TENJIOHOCUTENSA WUCMO/Bb3YIOT BOAY, Korda Tpe- byetca co3gaTb bonee
BbICOKYIO TEMMepaTypy NPUMEHAIOT CONEBble PACcTBOPbI. Ten0HOCUTENEM MOXKET BbiTb FuuepuH. OH obecneunBaet
uHTEpBan Temnepatyp ot 60 go 180 °C. Bbiwe 3Toi TemnepaTypbl FMLEPUH HAYMHAET pasnarathCAd W AbIMUTb. [ns
HarpeBaHuA A0 Bonee BbICOKMX TeMnepaTyp WCMOAb3YIOT LWAMHAPOBOE MACA0 WAW CuAMKOHOBOe. bonee 6esonacHo
MCMNONb30- BaTb AR HAMONHEHMA OaHb CYXOW MeNKO3epPHUCTbIA necok. OfHako necouHble 6aHM nporpesa- HOTCA
HepaBHOMEpHO. B cocTas KomnaeKkTa BXOAUT CUTO /1A NPOCEMBAHUA PEYHOTO NecKa.

McToYHMKOM Tenna gns KOM6MHMpOBaHHOV1 6aHu aBnAoTCA 3N1EKTPMUYECKMNE NINTKN C 3a- KprTOVI cnupanbio.

Mpu6op dn1 nonyyeHus 2a308 UCMONb3YeTCS ANS NONYYeHN HEOOMbLWNX KONNYECTBra30s:
BOAOPOAA, KUCNopoaa (M3 NnepoKkCuAa BOLOPOAA), YIIEKUCIOro rasa.

Puc. 7. Mpnbop ana nonyyeHus u cobupaHus rasos






TemaTudeckoe nnaHu poBaHne

No Tema Conep:xxanue Ile1eBast yctanoBka ypoka | KoJua-Bo| Ilinanupyemble pedyabrarel| Mcmoan3oBanue
n/n 4acoB obopyaoBanus
1. Meroabl HAYy4YHOI0 MO3HAHUSA
1. Xumnueckoe JlabGopaTOpHBIH OIBIT 3HATH METOBI HAYIHOTO 1 YMETh dhopmynupoBaTh/labopaTopHbie

[T03HAHUE U €T0 «OKCIIepUMEHTaIIbHAS [MO3HAHUS. TUITOTE3y, pa3padarbiBaTh IUIAH[BECHI,
METO/IBI. [IpOBEpPKA THIIOTE3HL. IIoHuMaTh B3aMMOCBSI3b eé JKCIIEPUMEHTAIIbHOM[HATPEBATEIbHAS
JKCIIEpUMEHT — Onpeznenenre conep>KaHus  [METOJ0B HAyYHOT'O MO3HAHMS. [IPOBEPKH. MTTKA
BELYILUNA METOJ KapOOHaTa KaJIbIus B 'YMeTh pa3inudarth 'YMeTh WHTEPIPETHPOBATH
HAYYHOTO TTO3HAHUS  |[Pa3IMYHBIX 00BEKTaX» TEOPETUYECKUE U [pe3yJIbTaThI
OKpYXaIOIEro Mupa SKCIIEPUMEHTAIbHbBIE METO/IbI SKCIIEPUMEHTAIBHOT O

MCCIIEIOBAHMS vcclieIoBaHNs, (OPMYIHPOBATH

BBIBObI
2. [KauecTBeHHOE IIpakTHueckoe 3aHsATHE 'YMeTh pa3inyaTh 1 'YMETb 3KCIIEPUMEHTAIBHO JlaTunk

OIIpECIICHUE «Ormpenenenue TEOPETUYECKUE U JTOKa3bIBAaTh AJIEMEHTHBIN COCTAB|TEMIIEPATYPHI
yrieposa, BOIOpOJa |[KaueCTBEHHOIO COCTaBa SKCIIEPUMEHTATIbHBIE METO/IbI MCCIENYEMOrO BEIIECTBA Ha TEPMOIIAPHBIH,
1 XJI0pa B OpraHUYECKOro BEIIECTBA»  [MCCIECIOBAHUSL OCHOBAHUM Ka4ECTBEHHBIX CIIUPTOBKA
OPraHu4eCKUX 'YMeTh peaiu30BbIBaTh IIAH [peaKIui
BCIECTBAX PKCIIEPUMEHTATbHON

MPOBEPKU THIIOTE3BI,

HHTEPIPETUPOBATH

[PEe3yNIbTaThI

HKCIIEPUMEHTAIBHOIO

HCCIICIOBAHUS

2. Oprannyeckasi XuMus
3. [Tonyuyenue stuneHa/labopaTopHBIN OMBIT 3HATH CBOMCTBA 3THJICHA. 1 'YMeETh MOJTy4aTh 3THIICH JlaTank pH,

n  usydeHue  eroj«B3anMoznelicTBe 3THIIECHA C (BBISIBIIATH YUEOHYIO neruapaTanueil aranona, CIIMPTOBKA
CBOICTB [pacTBOPOM IIEpMAHTaHATA MpobnemMy, mpeaaraTh e SKCIIEPUMEHTAIBHO JOKA3bIBATh

KaJIUs

BO3MOXHOC 06’I>$ICHCHI/IG, npo
BCPATH BBIIBUHYTOC
MPCAIIOJIOXKCHNUC
OKCIICPUMCHTAJIIbHO

[IPUHAJJICKHOCTDb 3THJICHA K
HCIPCACIIbHBIM COCAUHCHUAM




[Tonyuenue
ALETUIICHA U
M3y4YEHUE €Tr0

JlaGopaTopHBIi OIBIT
«BzanmopeiicTBue aleTuiieHa
C pacTBOpPOM MEpMaHTraHaTa

3HAThL CBOMCTBA alleTHIIEHA

'YMeTh monyJaTh areTuieH
KapOUTHBIM CIIOCOOOM,
OKCIICPUMECHTAJILHO JOKAa3bIBATh

JlaTunk pH

CBOWCTB KaJIns» MPUHAJIEKHOCTH alleTUIIEHA K

HenpeaeabHbIM COSUHEHUIM
MccenenoBanue OnwiT «CpaBHEHUE 3HaTh PU3NYECKUE CBOWCTBA Hayuurtbscs onpenensith JlaTunku
(bu3HuecKux TeMIIepaTypbl KUTIEHH MPEIETbHBIX OJHOATOMHBIX TEeMIIEpaTypbl KUIIEHUS CIIUPTOB, [TEMITEPATYPHI

CBOICTBa CIIUPTOB

OJTHOATOMHBIX CITHPTOBY.
OneiT «CpaBHEHUE
TeMIIepaTyp KUIEHUs

CIIUPTOB.
'VMETB BBIABIISATH U 00BACHATH
3aBUCUMOCTEL CBOMCTB

MPUHAIISKAIINX K OTHOMY
TOMOJIOTHYIECKOMY PSIITY.
OOBSICHITH 3aBUCUMOCTD

(TepMOpPE3UCTOPHBII
1 TEpMOTIApHBIH),
OaHst

M30MCPOB». CITUPTOB OT UX XUMUUYCCKOI'O TEMIICPATYPhbI KUTICHUA CIIMPTOB KOM6I/IHI/IpOBaHHa$I
OnbiT «M3ydyeHne ucnapeHus [CTpOSHHs OT YMCIIa aTOMOB yTiiepoJa B |[mabopaTopHas
OpPraHUYECKHUX BEIIECTBY MOJIEKYJIE, OT CTPOCHUS
YIJIEPOHOTO CKeleTa JUIs
M30MEPOB.
OOBACHATH U3MEHEHUE
TEeMIIepaTypsl P HCHapEeHUN
crupra, 3dupa u KUIKOro
aTKaHa
[Tomyuenne JlabopaTOpHBIi OIBIT 3HATH CIIOCOOBI TTOTyYEHUS Hay4uthcs onpenensiTs [Tpubop mst
QJTbICTUIO0B «TermoBoit YpPEeKT peaku  |aabIeruaos Ter1oBoi A PEeKT peakn OKUCJICHUS CIUPTA
OKHICTICHFIS] 3TaHOJIa» OKHCJICHUS 3TaHOJIa HaJ] MEIHBIM
KHICJIOPOAOM BO3/IyXa KaTaan3aTopoM,
BBICOKOTEMITEPATYP
HBII TaTYUK
(Tepmomnapa)
XuMuueckue JlaGopaTOPHBIHA OIBIT 3HATh XUMUYECKHE CBOMCTBA Hayuntbest sxcrepuMenTanpao  aTiuK pH

cBolicTBa (heHOTA

«BrusiHEE HUTpPOTrpyII HA
KHCJIOTHBIE CBOMCTBA
heHoma»

(eHona. YMerb CpaBHUBATD
KUCJIOTHBIE CBOMCTBA
CIIMPTOB, (PEHOIOB U UX
[IPOU3BOAHBIX

CpaBHUBATb KUCJIOTHBIC
CBOMCTBa BCIICCTB 1 OOBSICHATE
Ha6J'IIO,I[aeMLI€ pasiniusa




Mp

No Tema Conep:xxanue Ile1eBast yctanoBka ypoka | KoJua-Bo| Ilinanupyemsble pedyabrarel| Mcmoan3oBanue
n/n 4acoB obopyaoBanus
8. |®usmueckue JIabopaTopHBIil OMBIT 3HaTh PU3NYECKUE CBOWCTBA 1 Hayunrtbcs axkciepuMeHTanbHo |[JlaTunk

CBOICTBA «CpaBHEHHUE TEMIIEpaTyp KapOOHOBBIX KHCJIOT. CpaBHUBATH TEMIIEPATYPHI TeMIIepaTypsl
KapOOHOBBIX KHCJIOT |[UIABJICHUS YUC- U MPAHC- OOBICHSITH 3aBUCUMOCTh [J1aBJICHUS] KapOOHOBBIX KUCIIOT |(TEPMOPE3UCTOPHBIN
30MEPOBY. TEMIIEPATYP [IABJICHUS 1 00BSICHATH HaOIOaeMble
JlabopaTOpHBIN OIBIT KapOOHOBBIX KHCIIOT OT MX pasznuuns. OnpenenuTh
«OmpeneneHre TeMIIepaTyphl [XUMUYIECKOT'O CTPOCHUS TeMIIepaTyphl IIABICHUS
[JIaBJICHUS] CTEAPUHOBOM U CT€apHHOBOM U MaJIbMUTUHOBOMN
[MaTbMATHHOBOUW KUCIIOTY KICJIOT; YCTAHOBUTH, MOYKHO JIN
MCITIONB30BaTh JaHHBIN
MOKa3aTenb (TeMneparypy
TIJIABJICHIS ) JIJIS
UACHTU(OUKAITUY STUX KACIOT
9. [Xumuueckue JIaGopaTOpHBIA OIBIT 3HATH XUMHYECKHE CBOMCTBA 1 MuaTepniperupoBath pe3ynbraThl [[laTuuk pH, natuug
CBOMCTBa «Ompenenenue KapOOHOBBIX KHCIIOT. n3mepeHuid pH u PJIEKTPOIPOBOHOCT
KapOOHOBBIX KHCITIOT PiekTpornpoBogaocTd u pH  |OOBSACHATH 3aBUCHMOCTD PIIEKTPOIIPOBOHOCTH 151
[pacTBOpa YKCyCHOU KUCJIOTHBIX CBOWCTB PacTBOPOB, AEIaTh BEIBOJBI O
KHCTIOTBD». JlJabopaTopHBIid  [KapOOHOBBIX KHCIIOT OT MX CUJIE UCCIIEAYEMBIX
onbIT «/3ydeHue cuibl XUMUYECKOT O CTPOCHHUS PJIEKTPOJIUTOB, B YACTHOCTH O
OTHOOCHOBHBIX KapOOHOBBIX crte KapOOHOBBIX KHCIIOT
KHUCIIOT»
10.  |Otnmensubie JlabGopaTOpHBIi OIBIT 3HATH CBOMCTBA OTACITHHBIX 1 3mepnuth pH BBITaHHBIX JlaTunk pH
[IpEeICTaBUTEIN «PacriozHaBaHuE paCTBOPOB  [IpeACTaBHTENEH KapOOHOBBIX [PACTBOPOB OPraHUYECKUX
KapOOHOBBIX KHCIIOT |[OPTAaHUYECKUX KHUCIIOT» krcnoT. OOBSICHITH KHCJIOT, HA OCHOBAHUU
3aBUCUMOCTb X CBOMCTB OT [MOJIyYEHHBIX PE3YyIbTATOB
XUMUYECKOTO CTPOCHUS UICHTUDUITUPOBATH OEH30MHYTO,
CaJTMLUIOBYIO U IIABEJIEBYIO
KHCIJIOThI
11. |CpoiicTBa coxmbIX 3HATh CBOWMCTBA CIOKHBIX 1 JlaTunk pH

phupos

JlaGopaTopHBIil ONBIT
«LLlenounoit ruxponn3 3TIIIA-
LeTaTa»

AupoB. OOBACHATD
HAPABICHHOCTh PEAKI[Uit
CHIPOJTU3a CIIOMKHBIX dPUPOB

[Toay4YnuTh 3KCIIEPUMEHTATBHBIC
nMaHHbIC 0 3aBUcKMOCTH pH
pacTBopa IIeI04H OT BPEMEHH B
npolecce TuapoIn3a




B KHCJIOHN U IIENOYHOU cpenax

ciioxHOro 3pupa. OOBSICHUTH
[OJTyYEHHBIE PE3yIbTATHI

12. CpoiicTa JIabopaTOpHBIi OMBIT 3HATH CBOWCTBA IPEAETBHBIX 3yunth OCHOBHBIE cBOMicTBa  plaT4uK pH
MpeaenbHbIX aMUHOB |[«CpaBHEHHE OCHOBHBIX AMUHOB. Y METh CPaBHHUBATh MpeeTbHBIX aMUHOB. Y METh
CBOMCTB aMMHaKa U CBOICTBAa aMHUHOB CO OOBSCHATH PE3YNbTATHI
METHJIAMUHA CBOICTBAMU aMMHaKa n3mepenus pH pactBopos
aMMHaKa 1 MpeebHbIX aMHUHOB
13. |CaoiictBa JTaGopaTOpHBIH OIBIT 3HATH CBOMCTBA M3y4nTh OCHOBHBIE CBOMCTBA Jatank pH
ApOMaTHYECKUX «M3y1eHre 0CHOBHBIX ApOMATHYECKUX aMUHOB. AHIITUHA. Y METh OOBSCHSTD
AMHUHOB CBOICTB aHUJIMHAY 'YMeTh CpaBHUBATh CBOMCTBA pe3ynbTarel u3MepeHus: pH
ApOMATHYECKUX U [PacTBOPOB COJIE aMMOHHA,
MpeeTbHBIX aMHUHOB CO MPENETbHBIX U ApOMAaTHIECKIX
CBOWCTBaMH aMMHaKa AMUHOB
14, |CoiicrBa JlaGopaTOpHBIA OIBIT 3HATH CBOMCTBA DKCIIEpUMEHTAILHO onpenenuTh |Jlatunk pH, matuwmk
AMUHOKHUCIIOT «Ormpenenenue cpenbl AMHUHOKHUCIIOT. Y METh pH pacTBOpOB aMUHOKHCIIOT.  [3JIEKTPOIPOBOIHOCT
[PACTBOPOB aMHUHOKHCIIOT».  |00BACHSATH 3aBHCHMOCTD MccnenoBath B3aUMOACUCTBUE |1
JlaGopaTOpHBIA OIBIT CBOMCTB aMUHOKHCJIOT OT UX a-aMHUHOKHUCIIOT C
«KucnorHeie cBOIMCTBa CTPOCHUS COEIMHEHUSMU MEIU U LUHKA.
AMUHOKHUCIIOT Ha ocHOBaHMM NOTYYEHHBIX
SKCIIEPUMEHTAIbHBIX JAHHBIX
YCTAaHOBHUTH 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOWCTB
AMHUHOKHUCJIOT OT UX
XUMUYECKOT O CTPOCHHUS
15, Mccnenosanne JIaGopaTOpHBIA OIBIT 3HATh COCTaB, CTPOCHUE U HayuuTtbcs skcniepuMedTanbHo  |JlaTumk
cBOMCTB TuiactMacc  [«OmnpenencHue TeMIepaTyp |[CBOMCTBA CHHTETHUECKUX OIIPENENSITh KOJTHYECTBEHHBIE  ([TEMIIEPaTyphI
pa3MAryeHus MOJIMMEPOB»  [OJIMMEPOB XapaKTEPUCTUKH TTOTUMEPOB,  |(TEPMOMapHBIi)

XapaKTEPU3YIOMIUX UX
HKCILTyaTalliOHHBIE CBOMCTBA, B
YACTHOCTH TEMIIEPATYPbI
pasMsr4eHust




No Tema Conep:xxanue Ile1eBast yctanoBka ypoka | KoJua-Bo| Ilinanupyemsble pedyabrarel| Mcmoan3oBanue
n/n 4acoB o0opynoBaHus
3. O0masa xumus
16.  [3aBucumocts JKCIIepUMEHTAIbHOE 3HATH 3aBUCHMOCTh CKOPOCTH 1 'YMeTh IToJIydaTh KUHETHYeCKHe [MarnutHast
CKOPOCTHU PCaKIIUU OT [OIIPCACICHNUEC MOPAAKOB|PCAKINHN OT KOHIICHTPAIlun JaHHBIC U UHTCPHIPETUPOBATH UX MCIIAJIKa
KOHIIEHTpaILuU CKOpPOCTH XUMUYECKOW|pearupyrolmux BeecTB JUISL OIIPENIEIIEHUS [IOPSIKOB
[pearupyonmx peakinun CKOPOCTH PEaKIIUU
17, Basucumocts JKCIIEpUMEHTAILHOE 3HATH 3aBHCHMOCTh CKOPOCTH 1 'YMerh noyyaTh KuHeTndeckue [T epMope3ucTopHbIi
CKOPOCTH PEaKIUH OT |ONPEAEIECHNE pEeaKIuu OT TEMIIEPATYPEI. JIaHHbBIE X HHTEPIIPETUPOBATD UX [TATUYNK
TEMITEPATYpPhI TEMIIEPATYPHOro 'YMeETh NPUMEHSTh st pacuéra kodddunmenrta TEMIIEPATYPHI,
Kod(hpuImenTa ckopocTr PMITHPUIECKOE TTPABUIIO Baut-I'odda u sHeprun MarHuTHas
peakuun (Kod¢dummenTa Baut-T'odda u ypaBHEeHHE AKTHBAITAN MeTanka, Oans
Bant-I'odpda) u sHeprIm AppeHnyca TSl OITpeIeICHIS KOMOHWHHPOBaHHAs
AKTHUBAIIII CKOPOCTH XHMHYECKON mabopaTopHas
peaKIuu MPHU pa3InyHON
TeMIiepaType
18. PactBoperHme kak[abopaTOpHBIi OIBIT 3HATh, KAKHE TTPOIECCHI 1 'YMeThb dKCIIepUMEHTATBHO 'TepMOpe3nCTOPHBII
(usuko-xumuueckuii [« TermtoBoil addext MPOTEKAIOT MPH PACTBOPEHUU OTIPEIEITUTD TEII0BOH d(h(PEeKT |IaT4uK
[porecc [PaCTBOPEHHUS BEILIECTB B BEILIECTB. [PACTBOPEHUSI HEOPTAHUYECKAX (TEMIICPATypPhl
BOZIC» 'YMeTh 0OBSACHATH TEIJIOBBIE BEIIECTB: CEPHOU KHUCIIOTHI,
A (HEKTHI, COMTPOBOXKTAIOIITHIE TUAPOKCHIA HATPHUS U HUTpATA
PacTBOpEHHUE BEIIECTB AMMOHUS
19. PactBopsl, JIaGopaTOpHBII ONBIT 'YMETh HCITONIb30BaTh 1 'YMETb 9KCIIEPUMEHTAIBHO 'TepMOpe3nCTOpHBIN
PaCTBOPHIMOCTH «3y4eHne 3aBUCUMOCTH MMOHATHE «PACTBOPUMOCTBY OIpeNeNsITh 3aBUCHMOCTh TATINK
[PACTBOPUMOCTH BEIIECTBA OT |IJIs OIpeeNeHIs PaCTBOPUMOCTH TeMIIepaTypBhl,
TeMITEpaTyPhI» HACBIICHHBIX U HEOPraHWYEeCKHUX BEIIECTB OT  [PJIEKTPOILTUTKA U3
HEHACHIIIIEHHBIX PACTBOPOB. TEeMITepaTypPhl KOMILIIEKTa
'YMeTh OOBSICHATH BIIHSIHUAC KOMOWHUPOBaHHOM

[PA3JIMYIHBIX (baKTOpOB Ha
[PACTBOPHUMOCTL BCIICCTB

nabopaTtopHOi 6aHU




20.  |@orokomopume- OKCIIEPUMEHTAIBHOS [ToBTOPUTH U 00OOIIUTH 'YMeTh onpeensiTh JlaTauku
TPUYECKOE OIIpENIeICHNE KOHIICHTPAIMK [3HAHUS O PaCTBOpax, KOHIICHTPAIIMIO OKPAIICHHBIX  |ONTHYCCKOM
OIIpELICIICHNE HMOHOB M€IM B BBIJJAHHOM crioco0ax BBIPOKEHUS MX HMOHOB IIOTHOCTH 525 HM U
KOHIICHTPAIHH [pacTBoOpe cocTaBa, MOJISIPHOM (hOTOKOJIOPUMETPUUCCKUM 470 HM™,
PACTBOPEHHOT O KOHIICHTPAIUH METOI0M CIIEKTPOQOTOMETD,
BeIICCTBA [PACTBOPEHHOTO BEIIECTBA BEChI

11a00paTOpPHBIC,
Oroperka,
ABTOMaTHYECKasI
MUKPOITMIIETKA
[epeMEHHOr0
00néMma Ha 100 —
1000 Mk

21.  Kpucramwrornapa JlabopaTOpHBIi OIBIT 3HATH CBOWCTBA Hayuutscs onpenensits 'TepMOope3nCcTOpHBII

ThI «OnpezieneHue TeMIOBOro  [KPUCTAUIOTHIPATOB, Ter1oBor 3 (eKT peakiuu JTATYUK
b dexra oOpa3oBaHus 0COOEHHOCTH UX 00pa30oBaHM 00pa3zoBaHUs TeMIIepaTyphl,
KPUCTAJIOTHIPATOB U3 KPUCTAJUIOTUIPATOB U3 MarHUTHAs
0E3BOHBIX COJICH» 0€3BOJIHBIX COJIEH Mellaiaka,
nmabopaTOpPHBIC BECHI

22.  [[Ipomecc JIaGopaTOpHBIA OIBIT 'YMeTh 00BICHATD OmpeneauTs N3MEHEHNE JlaTunk
PIEKTPOTUTHYECKONW |[«3aBUCHMOCTH (DHU3MKOXMMHYECKHE OCHOBBI DIIEKTPOITPOBOAHOCTH IIPH HIIEKTPOITPOBOTHOCT
IICCOIMATIAN PIIEKTPOITPOBOAHOCTH [IPOLIECCOB, IIPOTEKAFOIINX PacTBOpPEHUH Ta3000pa3HOTrO 151

[pacTBopa OT PaCTBOPUTENIS»  [MPU TUCCOLUAIIH XJIOPOBOJIOPO/IA B PA3IUIHBIX
PIEKTPOIUTOB PaCTBOPHTEISX,
WHTEPIPETUPOBATH MTONTYIEHHBIC
pE3yIBTATHI

23.  |Cremenb JlaGopaTOPHBINA OIBIT PasBuTh npeacTaBiIeHUs O Ha ocHoBaHuu JlaTunk
hiekTponuTrdeckor |«CubHBIC U cradble CTETIeH! AJIEKTPOIUTHIECKON HKCIIEPUMEHTAIEHOTO HIIEKTPOITPOBOTHOCT
FICCOIMATINN. DIIEKTPOJIUTHD) muccornuaryn. [loBTopuTh 1 M3MEpeHUs 151
CurnpHbIE U cra0ble 00OOIIUTH 3HAHUS O CHITBHBIX HIIEKTPOIIPOBOHOCTH PACTBOPOB
PIEKTPOIUTHI 1 CIIa0BIX JIEKTPOIUTAX OIIpENENHTD, SBISIOTCS TN

BbIJAHHBIC BEIICCTBA CUJIbHBIMHA
UK Ca0BIMU QJICKTPOJIUTAaMU




No Tema Conep:xxanue Ile1eBast yctanoBka ypoka | KoJua-Bo| Ilinanupyemnble pedyabrarel| Mcmoan3oBanue
n/n 4acoB obopyaoBanus
24.  Wouuoe JlabopaTopHBIN OIBIT 3HATH OHATHE «MOHHOE 1 'YMeTh cpaBHUBATh U OOBSICHSTH Jatank pH

[MPOU3BEACHIE BOJBL. [«3aBUCUMOCTH KOHIICHTPAIIUM [TPOU3BEICHUE BOAB». Y METh 3aBucMMOCTh pH pactBopa ot
Bonoponnbiii MOHOB BOJIOPO/A OT CTENEHH [00BSCHATH BIUSTHHUE KOHIICHTpAIMK CJ1abol 1
[oKa3aTellb PacTBoOpa [pa30aBeHUs CHIIBHOTO U [Pa3IUYHBIX (haKTOPOB Ha CHUJIBHOU KUCIIOT
pH CJ1a00r0 AJIEKTPOITUTAY BOJOPOJIHBIN TTOKA3aTEeNb
[pacTBOpa
25. KoHTyKkTOMETpHUYEeCK |IKCIIEPUMEHTATHHOE IToBTOPUTH M 00OOITUTE 2 'YMETh OnpeensiTh Jlatuuk pH, natunx
oc U oTpezieNieHe KOHIICHTPAITUHN [3HAHUSI 00 SJICKTPOINTAX, KOHITCHTPAITUIO CITA0BIX KHCIIOT [DIEKTPOIPOBOIHOCT
[TOTCHITNOMETPUIECK |[MIOHOB MEIH B BHIJIAHHOM PIIEKTPOTUTHICCKOM B OKpAIIICHHBIX PacTBOPax 1, MAaTHUTHAS
0€ TUTPOBAHUE [pacTBope IACCOLIUALNY, PEAKLUAX METOIaMHU MeIranka, Oroperka,
MOHHOTO 0OMeEHa, KOHIYKTOMETPUYECKOT0 U aBTOMaTHUYECKas
BOZOPOJHOM MOKa3aTene [MOTEHIIMOMETPUUECKOTO MUKpPOIUITIETKA
TUTPOBAHUS [IEPEMEHHOTO
00Bpéma Ha 100—
1000 Mk
26. Konaykromerprdeck [JIlabopaTopHBIHA OMBIT [loBTOPHUTH M 000OIINTH 1 IIpuMeHUTH METOI IPSIMOU JlaTunk
1 METONT «IIpssimoe 3HAHUA O (PHU3HKO- KOHIYKTOMETPUH IS PIIEKTPOIPOBOJHOCT
OIpeAeIeHUs KOHJIYKTOMETPUYECKOE XUMHUYECKUX OCHOBAX OIpPEIEIICHNS KOHLICHTPALUU M
KOHLIEHTpaLuu OINpee/IeHNEe KOHLEHTPALUHN |[IPOLECCOB, NPOTEKAIOLINX XJOpPUAA HATPUS B BOAHOM
BEILECTBA COJIU B PaCTBOPE» MpU AUCCOLUALUN pacTBope
HIIEKTPOJIUTOB
27.  Komtonamsle JlaGopaTOPHBINA OMIBIT 3HATh MMOHATHE KOJIJIOUIHbIEC 1 VccnenoBaTh ONTHYECKHE Typoumumerp
[pacTBOPBI «Onruyeckne CBOMCTBa [pacTBOPbI». 3HATH CBOMCTBA CBOICTBA KOJJTOMIHBIX (TaTYMK ONTHYECKON
KOJUIOUHBIX PACTBOPOB) KOJUTOMJHBIX PACTBOPOB. PacTBOPOB. YMETh OOBSICHIATE  [MYTHOCTH)

TeopemuquKoe 66edenue

'YMETh CpaBHUBATh CBOMCTBA
KOJIJIOMIHBIX ¥ MCTUHHBIX
[PacTBOPOB, KOIJIOUIHBIX
[pacTBOPOB U
rpyOOAMCIIEPCHBIX CHCTEM

Ha0IIrI0gaeMoe
cBeTopaccenBaHue, 3pdexrt
Dapages— T unpans




28.  Koarymsuwsi. JIabopaTopHBIil OMBIT 3HATh MOHATHE M3y4nTh KOarynupyroree TypOuaumerp
Koarynupytomiee «Koarynupyromiee AeiiCTBHE |«KOATYIISLIUS. nelicTBUE Pa3TUYHBIX HOHOB Ha |(JaTYMK ONTHUYECKON
neiicTBue [Pa3TUYHBIX HOHOB)» [ToBTOPUTH U 060OIINTH TUAPO30JIb THAPOKCHIA JKele3a [MYTHOCTH),
DIIEKTPOJIUTOB 3HAHWSI O TUCIICPCHBIX (nr DIIEKTpUYECKast

CHCTEMax, KOJJIOUIHBIX MTKa (13

[pacTBopax, UX arperaTuBHOM KOMILJIEKTa

YCTOWYHBOCTH nabopaTopHOH
OaHu), OrOpeTKH

29.  |OxucnurensHo- JIabopaTOpHBIil OMBIT [ToBTOPUTH U 06OOIINTH Ha ocHOoBaHMM aHaM3a Jarunk pH
BoccTaHOBHUTENbHEIE |«M3MeHeHue pH B xone 3HaHUS 00 OKHUCIUTENHHO- n3MeHeHus: pH ycraHOBUTH
peaknuu OKHCIIUTENBHO- BOCCTaHOBHTEIBHBIX HAIPaBJICHHOCTh POTEKAHHS

BOCCTAaHOBHUTEIBHBIX [PEaKIUSX, BAKHEHIIINX M3y4aeMbIX OKUCIUTEIBHO-
[peaknuiiy OKHCIIUTEISX U BOCCTaHOBHUTEIBHBIX MPOIIECCOB
BOCCTAHOBHTENSX. Y METh
MpEe/ICKa3bIBaTh COCTAB
[IPOJYKTOB OKHCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIIUi

30.  [Xumnueckue JlaGopaTopHBIii OTIBIT|3HATH MPUHITUIIEI PAOOTHI M3yuuTs miportecc paboThl JlaTamk
CTOUYHUKY TOKA. «Pabota CBHHIIOBOT'O[XUMHUYECKIX UCTOYHUKOB CBUHIIOBOT'O aKKyMYJIATOpA, HaIpsOKEHUS,
AKKYMYJISITOPBI AKKYMYJIITOPa» TOKa. YMETh OOBSICHATh [MOHUMAaTb, KAKHE PEAKLUH VMCTOYHHUK MUTaHUSA

[IPOLIECCHI, POTEKAIOLIHE IPU [IPOTEKAIOT IIPH €r0 3apsaKke U |[1abopaTOpHBIN
3apsiiKe U pa3psaiKe paspsake
AKKYyMYJIITOPOB

4. Heopranun4yeckasi XuMus

31l.  [FamorenoBomopossl. |JIaGopaTOpHEIil OIBIT IToBTOPUTH M 00OOITUTE [IpoBectu JlaTunk
Conn «CpaBHHUTEIBHOE 3HAaHUS O KOHIYKTOMETPHUIECKUE JIEKTPONPOBOIHOCT
raoreHoBOIOPOIHBIX|OMpEIeeHUE PACTBOPUMOCTH [FAJIONEHOBOIOPOIAX, O CONAX M3MEPEHNS U Ha OCHOBAaHUH 1, MAarHUTHAS
KHCIIOT raJoreHu10B cepedpar raJIoreHOBOIOPOIHBIX KHUCIIOT [OJTy4EHHBIX JaHHBIX CPABHUTH |[MEIIajKa

PacTBOPUMOCTD XJIOpH/A,
2 =

32. CepHas kucnora u e€JlabopaTopHbIil OIBIT [loBTOPUTH N 0600IINTE VccrenoBaTh 0COOEHHOCTH JlaTunk

conu «B3aumoneiicrBue 3HaHUS O CBOMCTBAX CEPHOM [IPOTEKAHUS PEaKLIUU DJIEKTPONPOBOIHOCT

rUIpoKcHIa Oapusi ¢ CEpHOM
KHCIIOTOM»

KM CJIOTHI, e€ comsax

HEUTpaIu3alii MEXIY
pacTBOpaMM CEpPHOW KHCIIOTHI U
pacTBOpamMM THAPOKCUAa Oapust

1, MAarHUTHAS
Melanka, OropeTka




No Koa-Bo Hcnonv3oBanue
Tema Copaep:xxanme IlesieBast yCTAaHOBKA yPOKa ILnanupyemble pe3y/ibTaThl
n/n JacoB 000py10BaHUS
33. PKeneso, ero JlaGopaTOpHBIN OIBIT [ToBTOPUTH U 00OOIIUTH 1 VccenoBath mporiecc JlaTuuk naBieHUs,
CBOMCTBa «OKHCIIeHne xefe3a BO 3HaHUS O CBOMCTBAX jKene3a

BJIA’KHOM BO31yXE»

3JIEKTPOXUMHUYECKON KOPpO3UHU
PKEJIe3a Ha BO3IyXe

MATYMK KHCIOpOoa

5. PoJIb XMMHHU B ’KM3HH YeJI0BEKA

34.

XnMus B
MOBCEIHEBHOM
’KU3HU. Moromiie u
UUCTAIINE CPEJICTBA

JlaGopaTOpHBI OIBIT
«ccneqoBanue pacTBOPOB
XO3SIMCTBEHHOT'O U
TYyaJICTHOTO MBLIA,
CHUHTETUYECKUX MOOIINX
CPEICTBY»

[ToBTOPUTH U 00OOIINUTH
3HAHMS O CBOMCTBAX
MMOBEPXHOCTHO-aKTUBHBIX
BerecTB (IIAB). Ymers

ITAB

00BICHITHL MOIOILIEE JEHCTBUE

Ha ocHOBaHNM aHaIM3a
pe3ysbTaTtoB u3smepenus pH
PacTBOPOB Pa3IUYHBIX MOIOIIUX
CPEICTB C/IENIaTh BBIBOJ] 00 UX
PKCITyaTallMOHHBIX CBOMCTBAX

Jatunk pH
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