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IosicHUTeIbHAS 3aMUCKA

Pabouyas nmporpammMa cocTaBiieHa Ha OCHOBE:
- ®epepanpHOro 3akoHa «O0 0O6pazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 r. Ne273-03;
- ®eepanbHOTO TOCYIAPCTBEHHOTO 00pazoBaTenbHoro cranaapra OO0 COO;
- [IpuMepHO# OCHOBHOM 00pa30BaTEIBHOMN MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUS 10 XUMHH
(yriyOneHHbBINH yPOBEHBD ),
- OcHOBHOI1 00pa3oBarenpHO porpamMmmbl MBOY «AkcybaeBckas COIINe3» AkcybaeBckoro
MyH#AIHIaIsHOTO paiiona PT mus 10-11 xmaccoB @I'OC wa 2021-2022 r.r.;
- ABtopckoii nporpammbl O.C. 'abpuensiaa (IIpocsemenune, M.,2019 ron);
- Yue6noro uiana MBOY «Axcy6aesckast COLLL Ne3» na 2021-2022 y4yeOHBIiA TO/1.

YMK O. C. I'abpuensina, U. I. Octpoymos, A. H. JI€skuna, C. A. CrnagkoBa yriyOJI€HHOTO YpOBHS
(ITpocsemenne, M.,2019 rox).

[Iporpamma paccunrana Ha 345yacoB: 175 yacoB B 10 (ecTecTBEHHO-HAay4YHOM) KJIacce W3
pacuera - 5 yueOHbIX yaca B Heento, 170 yacoB B 11 (ecTecTBEeHHO-HAay4YHOM) KJlacce U3 pacyera 5
y4eOHBIX Yaca B HEJIEIIO.

CrtpykTypa u cofeprkanue paboueit mporpaMMbl COOTBETCTBYIOT TpeboBanmsaM denepanbHOTo
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPETHETO 00IIero 00pa3oBaHusI.

B manHO# iporpaMMe IpoCIIeKUBASTCS MPEEMCTBEHHOCTh MKy BUJIAMH JICATEIIHHOCTH
00y4aeMbIX, IPETYCMOTPEHHBIX MPOTPAMMON OCHOBHOTO 00IIIero 00pa3oBaHus U BUIAMH
NesITeNIbHOCTH, 00eCIeYnBalOIINX pealn3auio o0pa3oBaTebHOM TPAEKTOPUH, CBSI3aHHOMU C
yrayOn€HHBIM n3ydenneM xumun. Coaepikanue padodei mporpaMMbl YIUTHIBAET HE TOJBKO
MpeIMETHOE COAEPKaHNE U BO3PACTHBIE MICUXOJOTHYECKHE 0COOEHHOCTH 00y4aeMbIX, HO U
MpOQUIbHYIO MOJArOTOBKY K 00Y4YEHHUIO B BBICHICH IIKOJIE, B KOTOPOW XUMUS SBIISETCS
POGUITUPYIOIEH AUCITUTUTHHOMN.

Paboyas mporpamMma opueHTHPOBaHA HAa UCTIOJIb30BaHUE YICOHUKOB:
Xumus 10 xmacc. YrayOnieHHBIH ypoBEHb: YUYeOHUK I 00I1Ie00pa30BaTEIbHBIX YUPESKICHHMH.
INa6puensu O.C., JIsicos I'.I".- M.: JIpoda, 2014.
Xumus 11 xmacc. YriayOlleHHBIH ypoBeHb: YYEOHHMK Uil 0OIIeoOpa30BaTEIbHBIX YUPEIKICHUMN.
INa6puensu O.C., U.I.Octpoymos, C.A. Cnankos, A.H. JleBkun - M.: IIpocBemenue, 2021r.

Ha ocHoBanuu toro, uro pabouas mporpamma cocCTaBjiieHa Ha ocHOBe [IpuMmepHOIl OCHOBHOI
00pa3zoBaTeIbHON IPOrpaMMbl CPEIHEro OO0IIero o0pa3oBaHus MO XUMUH (YTIIyOJEeHHBIH YPOBEHB) U
aBTOPCKOM, ObUIM BHECEHBI CIEAYIOIINE H3MEHEHMsS: YBEIMYEHO KOJMYECTBO YAcCOB IO HEKOTOPHIM
paszfeniaM, 4To MO3BOJISIET PEealn30BaTh MIPUMEPHYIO U aBTOPCKYIO IPOTPaMMy.

CornacHo oOpa3oBaTebHOMY CTaHIAPTY IJIaBHBIC UelU cCpeoHezo (noiHo20) 0ouiezo
obpazoeanusa cocmoam:

- (opMUpOBaHHE LIETOCTHOTO MPEICTABJICHUS O MHUPE, OCHOBAHHOTO HAa MPUOOPETEHHBIX 3HAHMSIX,
YMEHHUSIX U CIoco0ax IesTeNIbHOCTH;

- MpuoOpeTEeHHE OMbITa PA3HOOOPA3HOMN AESITETFHOCTH, OTbITA TIO3HAHUS U CAMOTIO3HAHUS;

- MOATOTOBKE K OCYILECTBICHHIO OCO3HAHHOTO BHIOOpA WHAMBHUAYaIbHON 00pa3oBaTENbHOW WU

npoQecCHOHATBHOM TPACKTOPHUH.

W3ydenne XuMun Ha yriryOJI€HHOM YpOBHE BHOCHUT OOJIBIION BKJIA[] B JOCTHIKEHUE ITUX IIeIIei
cpeaHero (MoJHOro) o61ero o0pa3oBaHus U MPU3BAHO OOECTIEUHTD:
- (hopMHpoBaHKe HAYYHOH KapTHHBI MHPa HAa OCHOBE CHCTEMbI XUMUUECKHX 3HAHUH (XUMHUYIECKOM
KapTHUHBI MUpPa) KaK €€ HEOThEMIIEMOTO KOMIIOHEHTA;
- BEIpaOOTKE y 00YJarOIUXCsl TyMAaHHCTHYECKUX OTHOIIEHUH M DKOJIOTUYECKH IPaMOTHOTO MOBECHUS
B OBITY U TPY/IOBOH JIESATEIBHOCTH, HPABCTBEHHOTO COBEPIICHCTBOBAHMS M PA3BUTHSI TMYHOCTH
oOyuaronuxcs;
- MOHUMaHue OOIIECTBEHHOH MOTPEOHOCTH Y OOYUYArOIIUXCS B Pa3BUTHH XUMHU U XUMHYECKO
MPOMBIIUIEHHOCTH;



- popmMupoBaHue y 00y4JaIONTUXCsl OTHOIICHHS K XUMHUU KaK BO3MOXKHOH 00acTu ipodhecCHoHaIbHON
MOJTOTOBKH U MPAKTUYECKOU JIEATEIbHOCTH;
- (popMupoBaHKE YCHIEIIHOTO Y4aCTHS B ITyOJMYHOM MPEACTABICHUH PE3YIbTaTOB
SKCHEPUMEHTAIBHON U UCCIIEN0BATENBCKON IEATEIIBHOCTH,;
- y4acTHE B XMMUYECKUX OJIMMITUAIAX PA3IMYHBIX YPOBHEH B COOTBETCTBUH C KEITAEMbIMU
pe3ynbTaTaMu U aJIeKBaTHOW CaMOOIICHKON COOCTBEHHBIX BO3MOKHOCTEH;
- HCTIOJIb30BAHNE XUMHUUECKUX 3HAHUH [T 00BSICHEHUS] 0COOCHHOCTEH 0OBEKTOB H MPOIIECCOB OIHOM,
COLIMAIBHOM, KYJIbTYPHOH, TEXHUYECKOU CPENIbL;
- MIOHIIPUPUMAHUE [ICHHOCTH XMMHYECKOTO SI3bIKa, BRIPKCHHOTO B BepOaIbHON U 3HAKOBOU (popmax,
KaK COCTaBHOM YacCTH pPEYeBOU KYJIbTYPhl COBPEMEHHOIO CIEIUAINCTA BRICOKOH KBaTH(UKAIUH.
IInanupyemMble pe3yJbTaThl H3y4eHHs] Y4eOHOIO MpeaMeTa

Ilpeomemmnvimu pezyromamamu U3y4eHust XUMUU Ha YriayOJI€HHOM ypOBHE HA CTYIIEHU CPEIHETO
(momHOTO) 00I11IeT0 00pa30BaHUs ABISIOTCS:
- 3HaAHUe (NOHUMAHUeE) XAPAKMEPHHLIX NPUSHAKOE 6AXNCHEUMUX XUMUYECKUX NOHAMUIL: BEIIECTBO,
XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJla, OTHOCHUTEJIbHbIE aTOMHBbIE M MOJIEKYJISIPHBIE MaccChl, HOH,
M30TOIBI, XMUMHUYECKasi CBA3b (KOBAJCHTHAs TOJISIpHAS W HEMOJIApHAs, HOHHAs, MeTajuIMdecKas,
BOJIOPOJIHAS), AJIEKTPOOTPHUIATENBHOCTh, aJJIOTPOIUS, BAJIEHTHOCTb, CTENEHb OKUCIEHUS, MOJIb,
MOJISIpHAs Macca, MOJISIpHBIM 0O0BbeM, BellecTBa HOHHOTO, MOJIEKYJISPHOTO W HEMOJEKYISPHOTO
CTPOEHUS, PaCTBOPBI, SJIEKTPOIUTHI U HEANIEKTPOJIMUTHI, JIEKTPOJUTHUECKAs JTUCCOLMALINS, THAPOIIU3,
OKHUCJIUTETb U BOCCTAHOBUTEIb, OKUCIECHHUE U BOCCTAHOBIIEHUE, 3JIEKTPOJIN3, CKOPOCTh XUMHUYECKOM
peakiuu, KaTalu3aTopbl M KaTallu3, 0OpaTUMOCTh XMMHUYECKHX PEAKIUi, XUMUYECKOE pPaBHOBECHE,
CMEIlIEHHE PaBHOBECHS, TEIJIOBOM 3 (eKT peakiuu, yriepoIHblii ckeneT, (PyHKIMOHaJIbHAs TpyIIIa,
n3oMmepusi (CTPYKTypHasT W TIPOCTPAHCTBEHHAs) W TOMOJIOTHSI, OCHOBHBIC THITBI (COCIUHEHUS,
pasnoxkeHusi, 3aMeuieHusi, oOMeHa), BUIbl (THAPUPOBAHUS U JETUIPUPOBAHUS, TUApPATAUU U
NEeruapaTaluy, IMOJMMEpPU3alUu U ACTOJUMEPU3aluY, [OJMKOHACHCAIIMM W  HW30MEpHU3aLuH,
KaTaJUTHYECKUE U HEKAaTAIUTUYECKHE, TOMOTE€HHblE U TETEePOreHHble) U  PA3HOBHUIHOCTH
(bepmeHTaTUBHBIE, TOPEHUS, dTepUDUKAITIN, KPEKHUHTA, PU(GOPMUHTA) pPEaKIMil B HEOPTaHUICCKON U
OpraHMYeCcKON XUMUH, MOJIUMEPHI, OMOJIOTHYECKHU aKTUBHbBIE COCMHECHMUS,
- 6blAG/ICHUE 63AUMOCEA3U XUMUYECKUX HOHAMuUI i1 OOBSICHEHHs] COCTaBa, CTPOCHHUS, CBOWCTB
OTJIETIbHBIX XUMHUYECKHX OOBEKTOB U SIBICHUI;
- NPUMEHEHUEe OCHOGHBIX NOJIONHCEHUN XUMUYECKUX Meopuil: TEOPUN CTPOCHUS aTOMa U XUMUYECKON
CBA3M, IMEPUOAMYECKOTO  3aKOHA M NEPUOJUYECKOM  CHUCTEMBl  XMMHUYECKHUX  3JIEMEHTOB
1. 1. MenneneeBa, TEOpUU MEKTPOJUTUYECKON TUCCOIIUALMH, IPOTOHHON TEOPUH, TEOPUU CTPOCHHUS
OPraHWYECKUX COEIUHEHUN, 3aKOHOMEPHOCTEM XMMHYECKON KUHETMKM — JJIs aHajlin3a COCTaBa,
CTPOEHHMS U CBOMCTB BEIIECTB U NPOTEKAHUS XUMHUYECKUX PEAKLIU;
- yMeHue Knaccuguuyuposams HEOPraHMUECKUE U OPraHMYECKUE BEIIECTBAIO PA3JIMYHBIM
OCHOBaHUSIM;
- YCMAaHOoGIeHUe 63auMmMocesa3ell MEX]y COCTaBOM, CTPOCHUEM, CBOMCTBAMH, MPAKTUUYECKHUM
MIPUMEHEHHUEM U MOJTYYCHHEM BaKHEUIIUX BEIIECTB;
- 3HAHUE OCHO8 XUMUUECKOU HOMeHKIamypsl (TPUBHAIIBHON U MEXIYHAPOJAHON) U yMeHue HA3BATh
HEOPraHUYeCKUe U OPraHUYECKUe COSAUHEHUS 10 popMyre, 1 Ha0O0POT;
- onpedejieHue: BAIICHTHOCTH, CTEIIEHH OKUCJIEHUS XMMHUUYECKHX 3JIEMEHTOB, 3apsJ0B MOHOB; BUIOB
XUMHUYECKUX CBSI3€M B COEIMHEHHUSIX M THUIIOB KPUCTALIMYECKUX PEMIETOK; MPOCTPAHCTBEHHOTO
CTPOEHMSI MOJIEKYJ; TUIA TUAPOJIU3a W XapakTepa Cpelbl BOAHBIX PACTBOPOB COJIEH; OKHUCIUTENS
Y BOCCTAHOBUTENS; IMPOILIECCOB OKUCIEHUS W BOCCTAHOBJIEHUS, MPUHAIJICKHOCTH BEUIECTB K
pPa3IMYHBIM KJIACCAM HEOPTraHMYECKUX M OPTaHMYECKUX COEIMHEHUI; TOMOJIOTOB U U30MEPOB; TUIIOB,
BHJIOB U PA3HOBUJIHOCTEN XUMHYECKUX PEAKIIMM B HEOPraHUYECKON U OPraHUYECKON XUMUU;
- YMeHue XapaxKmepu3oeama:
- S-, p- 1 d-3IIEMEHTHI 110 WX MOJIOKEHHIO B nepuoaudeckoit cucteme J1. . Menpeneesa;
- 001IIMe XMMHYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB U HEMETAJUIOB;
- XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX COEIMHEHHH B IJIaHe
00I111er0, 0COOEHHOr0 U €MHUYHOIO;



- 00vACHEeHue:

- 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB M MX COCIAMHEHHH OT MOJIOKEHHUS DJIEMEHTa B

nepuoanudeckon cucreme /1. 1. Menneneesa;

- IPUPOJIbI XUMHUUYECKOH CBSI3U (MIOHHOM, KOBAaJIEHTHOM, METAJUIMUECKOM, BOJOPOIHOM);

- 3aBHCHMOCTHU CBOHCTB HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS;

- CYIIHOCTH M3YYCHHBIX BHJIOB XMMHUYECKHX PEAKIHI: AIEKTPOIUTUICCKON TUCCOIMALN, HOHHOTO

oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX;

- BIMSHHS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIHH M Ha CMEIIEHHE XUMUYECKOTO

paBHOBECHS;

- MEXaHU3MOB MPOTEKAHUS PEAKIINIA MEXTy OPTaHUIECKUMHU ¥ HEOPTaHWUYECKIMHU BEIIECTBAMH;

- YMeHue:

- COCTaBJIATh yPaBHEHUS OKHUCIMTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA C MMOMOIIBIO METoJa

AJIEKTPOHHOTO OanaHca;

- IPOBOJIUTH PACUETHI IO XUMUYECKUM (OPMYJIaM U YpPaBHEHHSIM;

- MPOBOJUTH XMMHYECKUNH AKCHEPUMEHT (JabopaTopHble U MPAKTHUUECKHUE pabOThI) ¢ COOJIIOJIEHUEM

TpeOOBaHMH K TMpaBWJIaM TEXHUKU O€30MacHOCTM Mpu paboTe B XMMHUYECKOM KaOHHETe

(;maboparopun).

Memanpeomemnvimu pe3yibmamamu OCBOCHHS BBITYCKHUKaMU CTYIEHU CpPeAHEro (TOJHOTO)
oOurero o6pa3oBaHus Kypca XUMUHU SBIISIOTCSA:

—  UCNONb306aHUe YMEHUIl M HABBIKOB pAa3jMYHBIX BHUIOB I[O3HABATEJIILHON JI€ATENBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHO-UH(POPMAIMOHHBIA aHAJIN3, HAOIIOICHUE,
U3MepeHue, MPOBeICHNE SKCIIEPUMEHTA, MOJIEIUPOBaHHE, UCCIIEA0BATEIbCKAS IEATEIbHOCTD) IS
W3YUYEHHsSI a3 IMYHBIX CTOPOH OKPYKAOIIEH IEHCTBUTEIBHOCTH;

— @laoeHue OCHOBHBIMU HHTEIUIEKTYyaJbHBIMHU ONeEpalusMH: (OPMYIHMPOBKA THMIIOTE3, aHAIU3 U
CHHTE3, CpPaBHEHHE M CUCTeMaTu3alus, oOOOIIeHHE U KOHKPeTH3allMs, BbISBICHHE MNPUYUHHO-
CJICZICTBEHHBIX CBA3€H U MOUCK aHAJIOTOB;

— nosxanue 0OBEKTOB OKPYKAIOIIIETO MUPa OT OOIIEro yepe3 0COOEHHOE K €TUHUIHOMY;

— yMeHue TE€HEPUPOBATh UJIEU U OIIPENIENIATh CPEACTBA, HEOOXOUMBIE Ul UX Pealn3alllu;

— yMenue ONPEAETATh LEIM M 33Ja4d JEATEIbHOCTH, BBIOMpATh CpPEACTBA peaju3allud LEId U
IIPUMEHSATh UX Ha IIPAKTUKE;

—  UCNONb306aHUe PABIMYHBIX UCTOYHUKOB Ul MOJYYEHUS XUMHUYECKOM MH(POpPMAaLUH, MTOHUMAHUE
3aBUCUMOCTH COJEp)KaHus M (OpMBbl IpeiacTaBiieHUs] MHGopManuu OT Leneidl KOMMYHUKALUU U
azpecarta;

— yMenue TPOAYKTUBHO OOIIATHCS W B3aUMOJECHCTBOBATh B IPOLIECCE COBMECTHOM IESTEIBHOCTH,
YUUTBIBATh MO3ULUH JIPYTUX YYACTHUKOB JEATENbHOCTH, 3()p(HEKTUBHO pa3periaTt KOH(PIUKTHI;

— 20mOBHOCMb U CIOCOOHOCTH K  CAMOCTOSTENbHOW — MH()OPMALMOHHO-IIO3HABATEIBHOM
NEATeNbHOCTH, BKJIIOYash YMEHUE OPUEHTHPOBATHCS B Pa3jIMUYHbIX HCTOYHUKAX HH(POpMaLUH,
KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBaTh HH(POPMAIMIO, MOJY4aeMyl U3 pa3IU4yHbIX
HCTOYHUKOB;

— yMenue UCIOJIb30BaTh CPeJICTBA MH(OPMAILIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOIUH (anee —
HKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOJII0IEHUEM
TpeOOBaHUN APrOHOMUKHU, TEXHUKH O€30MAaCHOCTH, TUTUEHBI, pecypcocOepex eHHs, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

— @laoeHue S3bIKOBBIMH CPEJICTBAMM, BKIIIOYAsl U SI3bIK XUMHM — YMEHHE SICHO, JIOTUYHO U TOYHO
u3JaraTh CBOIO TOYKY 3PEHMs, MCIOJb30BaTh a/IeKBAaTHbIE S3bIKOBBIE CPEJICTBA, B TOM 4YHCIE U
CHUMBOJIbHbIE (XUMUYECKUE 3HAKH, (POPMYJIBI U ypaBHEHUS).

JleaTenbHOCTh yuuTenss B OOYYeHHHM XMMHMHM B CpeaHei (IOJHOM) IIKoje JOJDKHAa ObITh

HarpaBjeHa Ha JOCTI)KEHUE 00yUJaloIUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3Ybmamog:.

— B IIEHHOCTHO-OPUEHTAIIMOHHOU chepe — oco3uanue POCCUUCKON TPakIaHCKONW HIACHTUYHOCTH,
NaTPUOTU3MA, YyBCTBA TOPJOCTH 32 POCCHICKYI0 XUMHUYECKYIO HAYKY;

— B TPYAOBOH cdepe — comosnocms K OCO3HAHHOMY BBIOOPY JHaibHeHmieil oOpa3oBaTeslbHOM
TPAaeKTOPUH B BBICIIEH LIKOJIE, I/1e XUMUS SIBIISETCS MPOQUINPYIOIIEeH AUCIUTUINHON;



— B TIO3HABATENbHOW (KOTHUTHBHOW, HWHTEIUICKTYaIbHON) cdepe — yMmeHue YIPaBISITh CBOECH
MO3HABATEIBHON JIEATETBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMbL K OOpa30BaHUIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha MPOTSHKCHUM BCEH YXU3HHU; CO3HATEIHHOE OTHOUICHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHONH MpOPECCHOHANBHONH ¥ OOIIECTBEHHOW AEATEIhHOCTH;
@opmuposanue HABBIKOB SKCIEPUMEHTAIBHON M UCCIEA0BATENLCKON NEATENBbHOCTH; yyacmue B
MyOJIMYHOM TPEJCTABICHUN PE3YJIbTaTOB CAMOCTOSITEILHON TO3HABATEILHOW JIESTEIHHOCTH,
yuacmue B TPOQHUIBHBIX OJUMITHANAX pPA3IMYHBIX YPOBHEH B COOTBETCTBUH C JKEIa€MBIMU
pe3ynbTaTaMu U aJIeKBaTHOW CaMOOIICHKON COOCTBEHHBIX BO3MOXKHOCTEH;

— B cepe 310poBbECOCPEIKEHUS — NpuHAmMUe U pedaru3ayus UEHHOCTEH 3JJ0pOBOro U 0€301macHOTo
o0pasa )XM3HH, Henpusmue BPEIHBIX MPUBBIUEK (KYpEHHS, YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTHKOB)
Onaromapsi 3HaHUIO CBOMCTB HAPKOJOTHUYECKUX W HAPKOTHYECKUX BEUIECTB; COONIOICHHUE MPaBUI
TEXHUKH O€30MacHOCTH B Ipolecce paboThl ¢ BElleCTBaMH, MaTepualaMu B yueOHOU (HayuHOM)
1abopaToOpUH U Ha MPOU3BO/ICTBE.

Coneprxanue y4eOHOro nmpeamera

Opranunyeckasi xumus. 10 kiace

Tema 1. HayanbHble MOHATHSA Opranuyveckoit xumun (18 4).
IIpeamer opranmyeckoit xumumn. Opranuveckue BemiecrBa. UTto M3ydaer opraHuyeckass XUMHSL.
Kpatkuii odepk pa3BuTHs OpraHndyeckod XuMuH. CpaBHEHHE HEOPraHMYEeCKUX W OpPraHUYeCKUX
BemecTB. CrOCOOHOCTh aTOMOB YIJIEpOJa COEOUHSATHCS B pasMyHble LEnu. YTIIEBOJAOPOIbl M HX
npou3BoHbIe. [IoHATHE O 3aMecTHTEIE.
Teopusi crpoeHusi opranudeckux coequHenuii A. M. bByriaeposa. [lonstue BanenTHOCTH. PaGoTHI
®. A. Kekyne. Posib A. M. BytiepoBa B co3aHUM T€OPUU CTPOCHUSI OPraHUYECKUX coequHeHui. E¢€
OCHOBHBI€ MTOJIOKEHUS.
[TpuumHBl MHOTOOOpA3Ust OPTAHUYECKUX COSIMHEHUI: 00pa30BaHNue OJMHAPHBIX, IBOWHBIX M TPOWHBIX
CBA3EH MexAy aromamu yriepona. M3omepus. OMmnupudeckas, MOJIEKYJIspHass U CTPYKTypHas
(hopMyJbl OPraHUYEeCKUX COeTUMHEHUH.
Konuenuus rudpuausanmum aToMHbIX opoOuTasneii. CTpoeHue aToma yriepojaa: S- U p-opOouTaiu,
TUnbl uX rubpugusanuu. OOpa3oBaHHWE KOBAJICHTHBIX CBs3€H. OJEKTPOHHAsT M AJIEKTPOHHO-
rpaduyeckas GopMylibl aTOMa yriiepoa.
Knaccupukanusa opraHumdeckux coeaumHeHuii. Kriaccupukamuss 1Mo 3J€MEHTHOMY COCTaBY:
YIJI€BOOPObL, TAIOTE€H-, a30T- U KUCIOPOACOAEPKAIINE OPraHUYECKUE COCAUHEHUSI.
Knaccudukanuss 1o CTpOEHHIO  YIVIEPOJHOTO  CKeJeTa: alMKIMYeCKue U IUKIMYECKHe
(kapOOIMKINYECKHUE U TeTePOLUKINYECKHUE) OpraHUYECKUe BEIIeCTBA.
Knaccudukanus yrieBogopoJoB: HpeeibHble (alKaHbl U IHUKIOAIKAHbBI), HEMpeaeabHble (aIKEHBI,
QJIKWHBI, QJIKa/IMCHBI), apEHBI.
Knaccudukamnus opraHnuecKkux COeIMHEHUN M0 HAMHUWIO0 (YHKIIMOHAIBHBIX TPy (THIPOKCHUIIbHAS,
KapOOHUJIbHAS, KapOOKCHIIbHAs, HHUTporpymnmna, amuHorpymnma). Couptel. Anbaeruabl. KeToHBI
Kap6onossie kucnotsl. Hurpocoenunenus. AMUHBIL.
IIpyHIUNBI HOMEHKJIATYPbl OPraHUYeCKUX coeAuHeHMi. [[oHATHE O XMMUYECKON HOMEHKJIAType.
Howmenknarypa TpuBnanbHas (MCTOpUUYECKasi) M pallioHaIbHAas.
MexnayHnapoanas HoMmeHkiatypa opranundeckux coeauHeHuid — [UPAC. IlpuHumnsl coctaBieHUs
Ha3BaHUs OPraHUYECcKoOro coequHenus no Homenknarype IUPAC.
Knaccupukanmsa peakumii B opranuyeckoii xumuu. Ilonstue o cyOcTpate M peareHre.
Knaccudukarust peakinuii mo CTpyKTYpHBIM HW3MEHEHHUSM BEIIeCTBAa: MPUCOCTUHEHHS (B TOM YHCIE
MOJIMMEPU3aINH, OTIIETIICHHS (2JIEeMEHUPOBAHMNSA ), 3aMEIICHUS U U30MEPU3ALIHH.
[TonsiTHE O TOMO- U reTEepPOJUTUYECKOM pa3pbhlBaX KOBAJIEHTHOW CBsI3W, DJIEKTpouiax Hu
HyKJIeoduiax.
Knaccudukarnuss peakiuii Mo THIY pPEAKIUOHHBIX YACTHUI: paJUKaIbHBIC, D3JIEKTpO(UIbHBIE U
HYKJI€O(pUIIbHBIE.
Knaccudukarus peakiuii mo n3MEeHEHHUIO CTeTIeHe OKUCIICHUS: OKUCIICHUS U BOCCTAHOBJICHHSI.



Knaccupukanuss peakumii 1Mo YacTHBIM TpU3HAKaM: TaJIOTEHUPOBAHWE M JETAJIOTEHHPOBAHUE,
TUAPUPOBAHUE U JECTHIPUPOBAHUE, TUApATallMM W JAETUApaTalud, T'UAPOrajoreHUpOBaHUE U
JETUPOraJloreHUPOBAHNE.
Jdemoncrpaumnu. Koyuieknus OpraHMYecKMX BELIECTB, MATEPUAIIOB W M3JICIUA U3 HUX.
[MlapocrepxkHeBbie U 00bEMHBIE Moaenu (monenu Crroapra—bpurieba) staHoNa U JUITUIOBOTO
sdupa, Oyrana um M3o0yraHa, METaHa, STWJICHA U alleTWIeHa. B3anmMmoaelcTBUE HATPHUS C 3TAHOJIOM;
OTCYTCTBHE B3aWMOJICHCTBHS C JUITHIOBBIM 3UpoM. Mozenb OTTalKHUBaHUS THOPUAHBIX OpOuTanei
(meMoHCTpalusi ¢ TOMOIIbIO BO3AYIIHBIX IIapoB). JlemMoHcTpauuoHHass Tabnauna «Pa3nuuHble
ruOpHUIHBIE COCTOSHHS aToMa yriepoay. OOpasibl OpraHnYecKuX COSIMHEHHUI Pa3IMYHBIX KIIACCOB.
Mojenu opraHHYeCKIX COSAUHEHHUH ¢ Pa3TUYHBIMU (PYHKIIMOHAIBHBIMH TpynnaMu. ['opeHne mMeTana
WIK [ponaH-OyTaHOBOM CMECH U3 Ta30BOM 3aXWrajikud. B3pblB cMecH MeTaHa € XJOpPOM.
ObecuBeunBanne OpOMHOM BOJbI ATUIIEHOM. JlenmonnMmepuszanus nonustuieHa. [loaydyeHue stuneHa
JeruapaTanyen 3TaHoa.
JlabopaTopHblii onbIT. M3rotoBnenne Mozeneil MOJEKyal — MpPEACTaBUTENEH Pa3InYHBIX KJIACCOB
OPraHNYeCKUX COCTMHECHUH.
IIpakTnueckas padora 1. KauecTBeHHbIN aHAIN3 OPraHUYECKUX COCAUHEHUN.

Tema 2. IlpenesabHblie yrieBoaopoas! (9 u)+3
AJIKaHbl. DJEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl MeTaHa. ['oMOJorn4ecKuil ps
alKaHOB M uX wu3oMmepus. IIpocTpaHCTBEeHHOE CTpOEHHE MOJEKYJd alKaHOB (B TOM YHCIE H
koH(popmepsrl). HoMeHkaTypa ankaHoB.
[IpomblInieHHbIE CITOCOOBI MOTYYEHUS aTKAaHOB: KPEKUHT HEPTENPOAYKTOB, PEAKIIMS aIKUIIMPOBAHNS,
MOJTy4eHUE CHHTETHYECKOTO OCH3MHA, HarpeBaHue yriiepojaa B atMocdepe Boaoposaa. JlaboparopHsie
CHocoObI MOJTyYeHHs aJIkaHOB: peakuus Bropiua, muponus cojieil kKapOOHOBBIX KHCIOT CO IIeJI0YaMH,
TUAPOJIN3 KapOuaa amfoMUHUSL.
®u3nueckue CBOMCTBA aJIKaHOB. B3amMHOe BIUsSHHE AaTOMOB B OPraHWYECKHX MOJIEKYJIAX.
[TonoxxuTenbHbl W OTPHUIATEIbHBIA WHAYKTUBHBIE 3 (deKThl. [IporHo3 peakimoHHOW CIIOCOOHOCTH
aJKaHOB. MexaHu3M peakIuid paJuKalbHOTO 3aMelleHUs. Peakuuu paaukaibHOrO 3aMEIICHUs:
raJIoreHUpOBaHNE U HUTpoBaHUe. Peakuuu nerunpuposanus. Peakium okucnenus. Jlpyrue peakiuu c
paspyuieHuem yraepoaHoi nenu. [[pumenenne aikaHoB Ha OCHOBE CBOMCTB.
Huxnoankanpl. ['oMoslornyeckuil psl U CTpOCHHE LUKIOAKIAHOB. X HOMeHKIaTtypa U U30Mepusl.
[Tonsitre o mpoctpancTBeHHOU n3oMepun. Kondopmeps! 1UKIOreKcana.
CriocoObl  MOJY4YEeHUS [HUKIOAIKAHOB: pPEKTHPHUKAIMS HeDTH, KaTAIUTUYECKOE AETHAPUPOBAHUE
apeHoB, BHYTPUMOJIEpyJIsipHas peakuus Bropua.
Ou3nyeckue U XUMHUYECKHE CBOMCTBA IMKIOAKAHOB (pEaKklUUU TMPUCOCTUHEHUS U 3aMEIICHHs).
[IpuMeHeHne HMKII0aKaHOB.
Jemoncrpanun. [lapocTepHeBble MOJENM MOJIEKY] QJIKAaHOB Js WJUTIOCTPAIMU CBOOOHOTO
BpamieHuss Bokpyr cBs3u C—C, a Takke 3acIIOHEHHOM U 3aTOPMOXKEHHOW KoHopMaiuil sTaHa.
[Tonyuenue MeTaHa u3 anerata HaTpus W rUAPOKCUAA HaTpus. ['opeHne MeraHa, mpomnaH-OyTaHOBOM
cMmecH, napadrHa B YCIOBHIX M30bITKA U HEJOCTaTKa KUCIOpoaa. B3phIB cMecu MeTaHa ¢ BO3IYXOM.
OTtHoleHue MeTaHa, MpomnaH-0yTaHOBOM cMecH, OeH3nHA K OpoMHOI Bojie u pacTBopy KMNOa.
JlabopaTopuble onbIThbl. M3rotoBneHue napaduHUPOBAHHONW Oymard, HCHbITaHHE €€ CBOWCTB
(oTHOIEHHE K BoJie U xkHpy). OOHapyKeHUe BOJIbI, Ca)XH, YIJIEKHCIOro ra3a B MPOIYKTaX FOPEeHHs
CBEYH.

Tema 3. HenpeneabHblie yriaesogopoast (22 4).
AJIKeHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI 3TUJIEHA. ['oMoorndeckuil psg u
M30Mepus aJIKEHOB (YIJIEPOJHOIO CKelleTa, TeoMeTpudecKas WIN yuc-mpanc-u3oMepusi, NOJ0KEeHUs
JBOMHOM CBs3U, MEXKJIaccoBast). HomeHknaTypa alnkeHoB.
[TpomblinieHHBIE CHOCOOBI TOTYYEHHUS aJKEHOB: KPEKHHI aJKaHOB, BXOJSIIMX B COCTaB HEPTU U
MOIYTHOTO HE(TAHOTO ra3a, AeruIPUPOBAHUE MIPENIEIBbHBIX YTIIEBOIOPOJIOB.
JIaGopaTopHble cHnocoOBbl MOJYYEHUsl AIKEHOB: PEaKUUH SIMMHUHUPOBaHMS (JeraJoreHHMpPOBAHUE),
JeTupaTanus CIMPTOB U JIEraIOT€HNPOBAHNE JUTaJIOT€HAIKAHOB, a TAKXKE JIETHIPOraJlor€HUpPOBaHNe
raJIor€HOIPOU3BOAHBIX NIPEAEIBHBIX YTIeBOA0POI0B. [IpaBuio 3aiinesa.



@uU3MYECKUE CBOMCTBA aJIKEHOB.

B3auMHoe BiHsiHEE aTOMOB B OPraHUYECKUX MOJIEKYyIaX. Me3oMepHBbIid AP QeKT.

[IporHo3  peaknMOHHOW  CHOCOOHOCTH  allKeHOB. MEXaHW3M  PEaKIuil  3JIEKTPO(UIBLHOTO
MPUCOECAUHECHHUSL.

Peaknuun mpucoenMHEHUs] aJKEHOB: TaJOT€HUPOBAHUE, THAPUPOBAHUE, TUIPOrajIOreHUPOBaHHUE,
ruapatauusi, nogumepusanus. [lpaBuno MapkoBHukoBa. Peakuuu okxucienus ankeHoB KMnOg
(peaxmust Barnepa) B BogHOMU U cepHOKuUCON cpeze. [I[puMeHeHne ankeHoB Ha OCHOBE CBOMCTB.
Broicokomosiekyasipabie coeauHenus. CTpoeHUE TOJMMEPOB: MOHOMED, MOJIMMEP, IJIEMEHTAPHOE
3BEHO, CTEIICHb MOJIMMEPU3ALUH.

Jluneiinble, pa3BeTBIEHHBIE W  ceTyarblie (cmuThie) moiuMmepbl.  CTepeoperyisipHble U
HECTEPEOPETYJISIPHBIE MOJIUMEPHI.

OTHOIIEHUE TOTUMEPOB K HArPEBaHUIO: TEPMOTUIACTUYHBIE U TEPMOPEAKTUBHBIC MTOJIMMEDPHI.
[Tommmepsl Ha OCHOBE STUIIEHOBBIX YIIE€BOIOPOIOB u ux
MIPOU3BOIHBIX: TMOJUAITUIICH, TTOJIUIIPOTTHIICH, TOJUTETPAYTOPITHIICH

Y TIOJTUBUHUIIXIIOPHU/I.

Aakanuenbl. Knaccuduxanus TueHOBBIX YIIIEBOJOPOJOB: HW30JUPOBAHHBIC, KyMYJHUPOBAHHBIE
u conpspk€HHble. HomeHkiarypa ©  u30MepHsl JIUEHOBBIX  YIVIEBOJOPOJIOB  (MEXKKIIACCOBAs,
YTJIEPOTHOTO CKEJIeTa, B3aWMHOTO TTOJIOKEHUST KPAaTHBIX CBSI3€H, TeOMETpHUUIECcKasi).

CrtpoeHnue conpsoKEHHBIX alTKaIueHOB.

Crioco6s1 MOJTyYEHHUS aJKaJUEHOB: JETUAPUPOBAHUE AITKaHOB,
peakmus JlebeneBa, AeruaporaJoreHUPOBAHUE IUTAOTCHAIKAHOB.

®uU3NYECKUE CBOMCTBA JUEHOBBIX YIJIE€BOIOPOJA0B. XUMHUYECKHE CBOMCTBA TUEHOBBIX YIJIEBOJOPOIOB:
peakuy TPHUCOCTUHEHUS, OKHCICHHUS W TIOJUMEPU3AMd — W OCOOCHHOCTH WX TMPOTEKAHUS.
HaxosxieHne B npupo/ie 1 IpUMEHEHUE alKaaueHOB. TepreHsl.

Dnacromepsl. HaTypanbHbId KaydyK, Kak MPOAYKT MOJHUMEPHU3ANUK Hu3onpeHa. CHHTETHYECKHE
kayuyku: OyramueHoBblld kaydyk (CBK), MMBUHUIOBBIA, M30MPEHOBBIHN, XJIOPOIIPEHOBKIH, OyTaaueH-
CTUPOJIbHBIN. BynkaHu3aius kaydykoB: pe3uHbl U 500HUT.

AJIKMHBI. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI all€TUJICHA.

['omonoruueckuit psi;i ¥ U30MEpHsT ATKUHOB (YIJIEPOJHOTO CKeJIeTa, TOJIOKCHHUS TPOWHOM CBSI3H,
MexKkiaccoBas). HomenknaTypa aakuHOB.

CriocoObl MOJy4YeHHsS QJIKHMHOB: IHUPOJIM3 MeTaHa (B TOM YHCJIE€ M OKHCIUTEIbHBIA MUPOIN3
MPUPOJHOTO  Tasza), KapOWOHBIA  METOJ,  JETHAPOraJOreHUpPOBaHUE  JIUTAIOT€HAJIKaHOB,
B3aUMO/ICHCTBUE COJIeH alleTUIICHOBBIX YTIIEBOAOPOIOB (ALETUICHUIOB) C TajJoreHaIKaHAMHU.
®du3nyeckue CBOMCTBA  AllETUJICHOBBIX  YIVIEBOJOPOJOB. XUMHUYECKHME CBOWCTBA. Peaknuu
npucoequHeHust  (TUAPUpPOBAaHME,  TAJIOT€HUPOBAHME, TUAPOTAJIOTCHUPOBAHWE,  THUIpaTallys,
TpuMmepusanus aneruieHa). Peakuus KyuepoBa u mpaBuino DnbTekoBa. KucinotHeie cBocCTBa
aNKUHOB. AueruneHupl. OKUCIIeHHe aKUHOB: pactBopoM KMnO4 u ropenue.

Ob6nacTy mMpuUMEHEHHUs aleTUjeHa Ha OCHOBE €ro CBOWMCTB. [IpuMeHeHHe TOMOJIOTOB aleTHIICHA.
[Tonumepsl HAa OCHOBE alleTHIIeHa. BuHWnanerusiex.

Jdemoncrpanun. OO0bEMHBIE MOJAETH yuc-, MpaHc-U30MEpPOB ankeHoB. llomydeHuwe »TuieHA U3
3TaHOJA U JIOKA3aTEeJbCTBO €r0 HEMPEAeIbHOro CTPOCHHs (peakuuu ¢ OpOMHOM BOJION U pacTBOpOM
KMnOg). ObecriBeunBanue STUICHOM OpPOMHOI BOJABI M PacTBOpa MepMaHraHata kKamus. ['opeHue
JTUJICHA. B3auMoJelcTBUE AJIKAHOB U QJIKEHOB C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM. Momenu
MOJIEKYJl aJKaJIMEHOB C M30JIMPOBAHHBIMHU, KyMYJUPOBAHHBIMU U CONPSHKEHHBIMH  JIBOMHBIMU
cBs3sMU. Koarynsiius MIIEYHOTO COKa KaydyyKOHOCOB (MoJiouasi, OJyBaHUMKa WU (uKyca).
JenonuMepusanusi Kaydyyka M JOKa3aTeIbCTBO HANMYUS JABOMHBIX CBS3€M B MOJIEKYJIaX MOHOMEPOB
(peakuuu ¢ OpomHON Bomoi u pactBopoM KMnOjs). O3nakomienue ¢ kosuiekuuen «Kayuyku u
pesunbl». llomydenune amneruwnena w3 kapbupa kKanbiuss. OOBEMHBIE MOJENH  aTKWHOB.
BsaumoneiicTBue anerusieHa ¢ 6poMHOI Bojoil. B3zaumopeiicTBue areruineHa ¢ pactsopom KMnOa.
l'openue anerunena.

JlaGopaTopubie onbIThl. O3HAKOMJIEHHE C KOJUJICKIMEH TOTUMEpPHBIX OOpa3IoB IUIACTMACC H
BOJIOKOH.



IIpakTnueckas padora 2. [lonydeHre MeTaHa U 3TUJIEHA U UCCIIEIOBAHUE UX CBOMCTB.

Tema 4. ApomaTudeckue yriaepoaopoabi(12y).
Apenbl. [lepBbie cBefeHnss 00 apoMaTHUECKUX coeanHeHusX. CTpoeHne MOJIEKyNbl OCH30 a: eAnHas
7-3JIEKTPOHHAs CUCTEMA, WM apPOMaTUYECKUM CEKCTET.
I'omonoruueckuii psia. M3omepust B3aMMHOIO pacriojiokKEHUs] 3aMEeCTUTENel B OEH30JIbHOM KOJIbLIE.
Homenknarypa apenos. Kcuiossl.
[IpomblnuieHHbIE €cIIOCOOBI MMOJy4eHHs O€H30Ja M €ro TIOMOJIOTOB: apoMaTu3alys ajlKaHOB U
LUKJIOATKAHOB, TPUMEPHU3aLMs alleTUIeHa (peakiys 3eIMHCKOTO0).
JIaGopaTtopHble CHOCOOBI TOJy4EHHS AapeHOB: AJKWJIMpOBaHHWE O€H3071a, THPOJHM3  COJIeH
apoOMaTUYECKUX KUCIOT.
dusnyeckue CBoWcTBa apeHOB. [IpOrHo3  peakMOHHOW  CIOCOOHOCTH  apeHOB. Peakuu
ANEKTPOQUIBHOTO 3aMELIEHUsT M HUX MEXaHU3M: TaJoreHUpOBaHHE, AaJKWIMpOBaHUE (peakuus
Opunens—Kpadtca), HUTpoBaHUE, CYyIb(PUPOBAHHE.
Peakuuu npucoequHeHus: THAPUPOBAHKE, paJUKalIbHOE TaJloreHupoBaHue. Peakiuu okuciaeHus..
Tomyoun, xak romonor 6eHzona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB alKUIOEH30J70B. OpHUEHTaHTbI
MEpBOro M BTOPOro poia. B3auMHOe BiMsSHHME aTOMOB B MOJIEKyJaxX aJKHIOEH30J0B Ha IMpUMeEpe
peakuuu 3aMmenieHus. Peakunn okucnenus. [IpumeHenre apeHOB Ha OCHOBE MX CBOMCTB.
Jdemonctpanuu. lllapoctepkHeBbie 1 00BEMHBIE MOJIETN OC€H30J1a U €r0 TOMOJIOTOB. PacTBOpeHue B
OeH30Jie pa3IMYHBIX OPraHUYECKUX U HEOPraHMYECKUX BEIIeCTB (HalpuUMeEp, Cepbl, HOJa).
O3HakoMjieHHEe C (U3NYECKUMU CBOMCTBaMU OeH3oia (pacTBOPUMOCTH B BOJE, IUIOTHOCTH,
TeMIlepaTrypa IJIaBJICHHS — BBIIEPKUBAHUE 3alasHHON aMmmynbl ¢ OeH30JI0M B 0aHE CO JIBAOM).
l'openne OeHzona Ha crekIsiHHOW manmovke. OTHomeHWe OeH307a K OpOMHOM BOJIE W PacTBOPY
KMnOs4. HutpoBanmne Oensosia. OTHOIIEHHE TOJIyoJa K Boje. PacTBOpeHHE B TOIYyoJI€ Pa3TMIHBIX
OpraHMYECKUX W HEOPraHWYEeCKUX BelIecTB (Hampumep, cepbl, noja). ObeclBeUMBAHUE TOIYOJIOM
pactBopa KMnO4 u 6pomMHO# BOJIBI.

Tema 5. IIpupoaHbie HCTOYHUKH YIJI€BOA0POA0B (8 u).
IIpupoaubiii ra3 U nonyTHblii HedTsAHOM ra3. [lpupoansli raz m ero cocrtas. [IpoMelieHHOE
HCI0JIb30BaHKE U MepepadoTKa MPUPOIHOTO rasa.
[TonytHbele HedTsHBIE Ta3bl W UX HepepaboTka. Dpakiuu MOMYTHOrO HEPTIHOrO Trasza: Ta30BbId
O€H3MH, MpoIaH-0yTaHOBasi CMECh U CYXOH ras.
Hed1b. HedTh, Kak MpupoIHBII HCTOYHUK YTIIEBOJOPOIOB, €€ cOCTaB U (DU3NIYECKHUE CBOKCTBA.
VYrneBogopopl Kak MpeAMET MEKIyHApOIHOTO COTPYIHHYECTBA U BaKHEWIash OTPacib AIKOHOMUKHU
Poccun.
[Ipombimnennas nepepadoTka HedTu. Pekrudukanus (ppaknuonnas neperonka). Opakuuu HeTH:
OCH3MHOBasl, JIMTPOMHOBAsA, KEPOCHHOBAsA, Ira3oilib, mMa3yT. CosspoBeie Macia. Bazenun. Ilapadumn.
I'yapon. KpekuHr HeTenpoayKTOB: TEPMHUYECKUM, KaTAIUTUYECKUH, TUIPOKPEKUHT. PudopmuHr.
Huknuzanusa. Apomatuzanus. JleroHanmoHHas CTORKOCTh OeH3nHa. OKTaHOBOE YHCIIO.
Kamennblii yroas. IlpombinuienHas nepepadoTka kaMeHHOro yrisi. HaxoxaeHuwe B mpupoje u
COCTaB yrjieil: KAMEHHBIN yroJib, aHTPALIUT, OYPBIA YTroJb.
KokcoBanue u ero mpoayKThl: KOKC, KAMEHHOYTOJbHAsI CMOJa, HaJCMOJbHAs BOJa, KOKCOBBIN Tras3.
lNazudukanus yrus. BonsHoit ra3. Katanutnyeckoe ruipupoBaHue yris.

Tema 6. I'uapoxcuiiconep:amue oprannveckue pemecrna ( 20 ).

Cnuptsl. [lonatue o cniuprax, ucropus ux nzydeHus. OyHKIHMOHATbHAS THIPOKCUIbHAS TPYIITA.
Knaccugukanuss cnupToB: MO TUIY YIJIEBOJOPOJHOTO pajukaia (MpelaesbHble, HENpeeibHbIE,
apoMaTH4ecKHe), 0 YUCITY THAPOKCUIIBHBIX TPYMIN B MOJIEKyje (OJHO- U MHOTOATOMHBIE), TI0 THUITY
YTJIEPOHOTO aTOMa, CBA3aHHOIO C THAPOKCUIBHOM Irpymnioii (epBUYHbIC, BTOPUYHBIE, TPETHUUHBIE).
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYII CIIUPTOB. 1'OMOJIOTHYECKUI psiJl PEEIbHBIX
OJIHOATOMHBIX crupToB. M3omepus (monokeHus: (QyHKIMOHAJIBHOW TPYMIbI, YIIEPOJHOTO CKeleTa,
ME)XKJIACCOBasl) © HOMEHKJIaTypa aJKaHOJIOB.
OOmue crmocoObl MOMYyYeHHsI aJKaHOJOB: THApATalUs ajlKEeHOB, THAPOJM3 TaJOTr€HAIKaHOB,
BOCCTAHOBJICHHE KapOOHWIBHBIX coequHeHuil. CrnocoObl TMOMydeHHs HEKOTOPBIX aAJIKaHOJIOB:
METHJIOBOTO CIIUPTAa — pEaKUUEN IIEJOYHOr0 THAPOJIN3a XJIOPMETaHa U U3 CUHTE3-Ta3a; ATHJIOBOTO



CnUpTra — CIUPTOBBIM OpOKEHHWEM TIIFOKO3Bl W THIpaTalded dTHIIeHa; mpornaHoia-1—
BOCCTAaHOBJICHHEM TPOMHOHOBOTO  QJIBJIETH/A; IMPOIMAHONA-2 — TUJAPUPOBAHUEM  alleTOHa |
ruApaTanyrey nponuicHa.
dusnueckue cBoiicTBa crnupToB. Bomopomnas cBs3b. [IporHo3 peakmuoHHON —crocoOHOCTH
MpeAeSIbHBIX OJHOATOMHBIX CIIUPTOB U €ro MOJATBEPKIACHUE MPU PACCMOTPEHUN XUMUYECKUX CBOMCTB
CIIUPTOB: KHCIOTHBIC CBOWCTBA, PEAKIMH HYKJICO(DHIHLHOTO 3aMENICHUS C TallOreHOBOJIOPOJIaMH,
MEXMOJICKYJISIPHAs] U BHYTPUMOJICKYJISIpHAS AeTUApaTaIus (oJydeHrue MPOCThIX 3(PUPOB U aIKEHOB),
peaKIuu ACTUAPUPOBAHUS, OKUCIICHUS U STEPUPUKAIUH.
Huszmme wu Boicime (kupHbie) crnupthl. CunTeTHueckue wmoromue cpeactsa (CMC). OGnactu
MPUMEHEHMUSI METaHOJa Ha OCHOBE €ro CBOWCTB. TokcumuHOCTh MeTaHoJsia. OOMacTH NMPUMEHEHHS
STWJIOBOTO CIIMpPTAa HAa OCHOBE €ro CBOWCTB. AJIKOIOJU3M KaK COLMAJIbHOE SIBJIEHHE M €ro
npoQuiIaKkTUKa.
MHuoroaroMubie cIMPThI. ATOMHOCTh CIUPTOB. [ TMKOIM U riutepuHbl. 3oMepusi, HOMEHKIIaTypa 1
MOJTy4YeHHUE MHOTOATOMHBIX CIUPTOB. (OCOOEHHOCTH XUMUUYECKHX CBOMCTB MHOTOATOMHBIX CIUPTOB.
KauectBennas peaxiys Ha MHOTOATOMHBIE CITUPTHI.
OTUJICHTJINKOJIb U TJIMIIEPUH, KaK TPEICTaBUTEIM MHOTOATOMHBIX CIUPTOB. VX MpuMeHeHue.
®enoabl. CocTaB M CTPOCHHE MOJIEKYIbl (eHona. ATOMHOCTH (eHosioB. ['omonmoruueckuii psi,
M30Mepusi U HOMEHKJIaTypa (PeHOJIoB.
CriocoObl nostydeHus peHosa: U3 KaMEHHOYTOJIbHOM CMOJIbI, KYMOJIBHBIH CIIOC00, U3 raJIor€HapeHoB U
METO/IOM ILIE€JIOYHOIO IJIaBa.
®dusnueckue cBorcTBa (HeHOIOB. XUMHUYECKHE CBOMCTBA (PeHOJIA: KUCIOTHBIE CBOWCTBA, OKUCIICHUE,
peaKkIuu IEKTPO(GUILHOTO 3aMeIIeH s (TaIOTeHUPOBaHUE, HUTPOBAHUE), TIOJIMKOHACHCAIIHS.
KauectBennsie peakmuu Ha ¢GeHon: ¢ OpoMHOW Bojoi u pactBopoMm xjopuma xenesa(lll).
[Ipumenenue GpeHOIIOB.
Jemonctrpanumn. IllapocTtepkHeBble MOAETU MOJEKYA OJHOATOMHBIX W MHOTOATOMHBIX CHHUPTOB.
dusnyeckre CBOMCTBa dTaHOJIA, Iporanoia-1, oyranona-1. B3aumoseiictBue HaTpusi €O CIIUPTOM.
B3anmopeiictBue cnupTa ¢ paCTBOPOM JUXpoMara Kajius B cepHOM kuciote. [losydenue cinoxHOro
a¢upa. [lonydenue sTriieHa u3 3TaHojia. CpaBHEHHE pPEaKIUi TOPEHHUS 3TUIIOBOTO U MPOMHIOBOTO
cnuptoB. OOHapy)XeHHE STHJIOBOTO CHHpPTa B PA3UYHBIX IMPOJIYKTaX € MOMOIIbIO HOI0(POpMHON
npoObl. BzammoneiictBue rmimnepuHa co cBexxeocaxkaeHHbIM CU(OH)2. Pacno3naBanme BOJIHBIX
pPacTBOpOB IIHIIEpHHA U 3TaHoJa. OTHOILIEHUE STHJICHTJIMKOJSA U TIUMIEPUHA K BOJIE M OpPraHMYeCKUM
pactBoputensM. PacTBopuMOCTh (eHoda B BOJE MpU OOBIYHON M MOBBIIIEHHOW TeMmIeparypax.
BritecHenne ¢enona u3 QeHossTa HaTpUsl yroyibHOW Kuciotoil. KadecTBenHble peakuuu Ha (EHON:
obecnBeunBane OpoMHo# Bojbl 1 ¢ pactBopoM FeCls. ObecupeunBanne henona pactBopom KMnOa.
IpakTuyeckas padora Ne 3. MccnenoBanue CBOMCTB CIIMPTOB.

Tema 7. Aabaeruabl u KeToHbI (10 1).+1
AJabaeruabl. AnbAeruabl Kak KapOOHWIIbHBIE opraHnuyeckue coeauHeHus. CocTraB MX MOJEKYNI U
ANIEKTPOHHOE cTpoeHue. ['oMonoruueckuit psj, H30Mepusi 1 HOMEHKIIATypa ajabJAeTUIOB.
CriocoObl MOTy4eHUs: OKUCICHHE COOTBETCTBYIOIIMX CIHPTOB, OKHCIEHHE YrieBoaopoaoB (Bakep-
MpolLecc), TUApaTalus aJlKUHOB, MUPOJIU3 KApOOHOBBIX KUCIOT WM MX COJICH, IIETOYHON THUAPOIIU3
JIUTaJIOT€HAIKAHOB.
duznyeckue CBOICTBa anbIeruoB. [IporHO3 peakIMOHHON CIOCOOHOCTH albAETHA0B. XUMUYECKHE
CBOMCTBA: peakIMy MpUcOoeanHEeHus (IIMaHOBOJOPO/Ia, THIPOCYab(hUTa HATPUS, peakTuBa [ puHBApa,
TUAPUPOBAHUE), PEeaKIMN OKucieHus (cepeOpsHoro 3epkana u komiuiekcamu menu(Il)), peakiuu
KOHJeHCAlluU (aJbJ0JIbHAsE M KPOTOHOBAas, C Aa30THCTHIMH OCHOBAaHUSIMHU U IMOJMKOHACHCAIIWN),
peaklMK 3aMEIEHHUs 10 O-YTIIEPOAHOMY aTOMY.
Ketonbl. KeTons! kak kapOoHMIBbHBIE coequHeHMs. OCOOEHHOCTH COCTaBa U AIIEKTPOHHOTO CTPOCHUS
UX MOJIEKYJI.
I'omonornueckuit psizi, M30Mepusi U HOMEHKIaTypa KeTOHOB. CrIOCcOObI IOMy4YeHHsI KETOHOB.
duznyeckue cBoiicTBa KeTOHOB. [IpOrHO3 peakImoHHOM COCOOHOCTH KETOHOB.



XUMUYECKHE CBOWMCTBA: peaKIUH MPHCOSAWHEHUs (IIMAaHOBOJOPOJa, THUAPOCYIb(UTA HATPHUA,
peakTuBa ['puHbspa, TUAPUPOBAHUE), PEAKLIUN OKUCIIEHMS, PEAKIIMH 3aMEIIECHUS 10 O-YTJIEPOJHOMY
aToMy.
Jemoncrpanuu. IllapocrepxueBsie u Crioapra—bpurineba mozenu anpiaerunoB. OKucieHue
OeH3aIIbJIeTH Ia KUCIOPOoIoM Bo3ayxa. [lomydenue ¢peronbpopmMarbaeruIHOTo NoJuMepa.
JlabopaTopHble onbIThl. [loslyueHNEe yKCYCHOTO —alibJerujia OKUCIEHUEM 3TaHoJa. O3HaKOMJIEHHE C
(GU3NYECKUMHU CBOMCTBaMH albACTHIOB (ameTaabAeruia W BOJHOTO pacTBopa (opManbaeruia).
Peakmus «cepebpsiHoro 3epkanay. Peaknust ¢ ruapokcugom meau(ll) mpu nHarpeBanuu. OTHOIIEHHE
alleTOHA K BoJe. AIIETOH KaK OpraHu4eCKHil pacCTBOPUTEID.
IIpakTnueckas padora 4. lccnenoBanue cBOMCTB aabAETrUA0B U KETOHOB.

Tema 8. KapOoHOBbIe KHCJI0THI U MX MPOU3BOAHBIE(20 ).
KapGonoBbie kuciaorsbl. [lonstiue o kapOboHOBBIX KucioTax. Kimaccudukanus kapOOHOBBIX KHUCIOT:
[0 TPUPOJE YIJIEBOJOPOJHOTO pajguKana, IO YHCIy KapOOKCHIBHBIX TpyHm. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE KapOOKCUIbHOU Ipynibl. KapOOHOBbBIE KUCIOTHI B TPUPOIE.
['omonornueckuit psii npeebHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. M30Mepusi 1 HOMEHKIaTypa.
[TonyueHnue kKapOOHOBBIX KUCIOT OKUCIEHUEM aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB U aJbAETHIOB,
a TaKKe TUAPOJIN30M (TPUTaJIOTe€HAIKAaHOB, HUTPUJIOB).
[Tonmyuenne MypaBbUHON KHMCIIOTHI B3aMMOJEWCTBUEM THAPOKCUIA HaTpus ¢ okcujom yriaepona (1I),
YKCYCHOM — KapOOHMJIMPOBAaHMEM METHJIOBOTO CIUpPTa U OpPOKEHHMEM 3TaHOJa, MPOMUOHOBON —
KapOOHUIIMPOBAHUEM ITUJICHA.
duznyeckne cBOKWCTBAa KapOOHOBBIX KHCIIOT, 00YCIIOBICHHBIE MOJIIPHBIMU MaccaMH U BOJIOPOIHBIMU
cBs3siMU. [IporHo3 xumuyecknx cBOMCTB KapOOHOBBIX KucaoT. Obme cBoiicTBa kuciaot. Peakuuu no
YIIIEBOJIOPOHOMY — pamukamy.  OOpa3oBaHue  (QYHKIMOHAJIBHBIX  MPOW3BOJAHBIX.  Peakims
srepudukannun. OOpa3oBaHue raJlOreHaHrUAPHUIOB, AaHTUIPUAOB, AMUJIOB, HUTPUJIOB.
MypaBbiHass M YKCYCHasi KHUCJIOTBI, KaK IPEICTaBUTENIN IpPeIelbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOThL. [lanbMUTHHOBas M CTeapuHOBAass KHUCJIOTHI, KaK MPEACTAaBUTENN BBICIIUX IPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHMCJIOT. AKpUJIOBas M METAKpWJIOBas KUCIOTBI, KAaK MpeACTaBUTEIH
HeNpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. OJeMHOBas, JIMHOJIEBAs W JMHOJIEHOBAs, Kak
IIPEJCTaBUTENIN BBICHINX HeTpeienbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT.
beH3oiiHast n canmuiuioBas, Kak IpeACcTaBUTENN apOMaTHUECKUX KapOOHOBBIX KMCIIOT. JByXOCHOBHBIE
KapOOHOBBIE KMCIIOTHI Ha ITpUMepe 11aBeneBoi. [IpuMeHenne n 3HaueHrue KapOOHOBBIX KUCIIOT.
Coau kap0oHOBBIX KHCJI0T. Mbliaa. Tlomyuenne cosneli kapOOHOBBIX KHCJIOT HAa OCHOBE OOIIUX
CBOMCTB KHUCJIOT: B3aUMOJICHCTBHEM C aKTUBHBIMU METaJIJIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSAMU
wi consmu. [losnyueHue cosieli KapOOHOBBIX KHUCIOT LIEIOYHBIM T'MIPOJIM30M CIOKHBIX 3(HUPOB.
XUMHUECKUE CBOMCTBA coJiel KapOOHOBBIX KMCIIOT: THPOJIN3 [0 KATUOHY, pEaKMM HOHHOTO 0OMEHa,
IIUPOJIN3, IEKTPOJIU3 BOJIHBIX pacTBOpoB. Mbuta. JKEcTkocTh BOJABI U CHOCOOBI €€ yCTpaHEHUS.
[Ipumenenue cosueil kKapOOHOBBIX KHCIIOT.
Caoxnble 3¢pupbl. CTpoeHHE MOJEKYJ, HOMEHKIATypa M H30Mepus CIOXHBIX 3¢pupoB. Hx
¢u3nueckue cBoiictBa. CrocoObl TOMyYeHHMs CIOXKHBIX 3(UpoB: peakuus sTepudukanuy,
B3aMMOJICHCTBHE CIHUPTOB C AHTMIAPUIAMU MM TaJlOr€HAaHTUIPUAAMU  KHUCIOT peakuuein
MIOJIMKOHJICHCALIMM HA [pUMepe TMOJIydeHHUs NoJudTWiIeHTepedTanata. XHUMHYECKHE CBOICTBa
CJIO’KHBIX 3()MPOB: THAPOJIU3 U ropeHHe. [IpuMeHeHne caoxKHbIX H3PUPOB.
Bocku u xupbl. Bocku, ux ctpoeHue, cBOWCTBA M KiIacCU(UKALM: PAacCTUTENIbHbIE M JKUBOTHBIC.
buonoruueckass ponb. JKupbl, UX CTPOEHHE M CBOWCTBA: OMBUICHUE, THAPUPOBAHHE PACTUTEIIBHBIX
XKUPOB. bruoslornueckas posib )KUPOB. 3aMEHA )KUPOB B TEXHUKE HEMUILEBBIM CHIPHEM.
Jemoncrpanuu. apocrepxuessie u CTroapTa—Dbpurieda Moienu anbaeruios.
Oxwucnenune OeH3albAETHAa KUCIOPOAOM Bo3nyxa. [lonydenue eHoapopmManbaeruHOTO MoJumMepa.
[lapocTepkHeBbIe MOJETU MOJIEKYJ KapOOHOBBIX kuciaoT. Tabmuma «Knaccudukanus kapOOHOBBIX
kucinot».  dusnmyeckue  CBOMCTBa  3TaHOja,  mpomaHoia-1,  Oyranosa-1.  Ilomydyenue
yKkcyHouzoammiioBoro 3¢upa. Komnekuus opranumueckux KuciaoT. OTHOIIEHHE NpeAeTbHBIX U
HenpeAeIbHBIX KUCIOT K OPOMHOM BOJIE U pacTBOPY NepMaHraHata kanus. [loiydeHne Mpuia u3 sxupa.
CpaBHEeHHE MOIOLIUX CBOMCTB X03sicTBEHHOTO Mbula 1 CMC B xk€cTkoi Bozae. Koynekus cioKHbIX



s¢upoB. IlapocTepkHEeBbIe MOAETH MOJEKYT CIOXHBIX 3()UPOB M H30MEPHBIX MM KapOOHOBBIX
kucinoT. llodydeHwe TpUATHO MAXHYHIEro CIOXKHOrO 3¢upa. OTHOIIEHHWE CIHWBOYHOTO,
M0JICOJTHEYHOT'O, MALTMHHOTO Macell ¥ MaprapruHa K BOJHBIM pactBopaM 6poma 1 KMnOa.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE C (U3NYECKUMHU CBOWCTBAMHM HEKOTOPBIX IPEIEIbHBIX
OJIHOOCHOBHBIX KHCIJIOT: MYPaBbUHOM, YKCYCHOU, MacissHON. OTHOIIEHHE Pa3IUYHBIX KUCIOT K BOJE.
B3aumopeiicTBre pactBopa YKCYCHOM KHCIOTHI: ¢ MetaiuioM (Mg mwiu Zn); okcugom metamia (CuO);
rugpokcugom  Metamuta  (Cu(OH)2 wmm Fe(OH)s), combio, (NaxCO3z wu  pacTBOpoM  MbLiIa).
OsznakomiieHne ¢ oOpasuamu CIOXKHBIX 3(upoB. OTHOIIEHHWE CIIOXHBIX 3(QUPOB K BOJAEC U
OpraHUYecKUM BelecTBaM (KpacuTessiM). BeiBeneHue )KUPHOTO MMATHA C TIOMOIIBIO CJIOKHOTO dupa.
PacTBOpUMOCTB KHPOB B BOJIE U OPraHUYECKUX PACTBOPUTEISX.
IIpakTuyeckas padora S. MccnenoBanue cBOCTB KapOOHOBBIX KHCIOT U UX MPOU3BOIHBIX.

Tema 9. Yraesoasbi(13 v).
Yraesoabl. CoctaB MOJIEKYa YriaeBoJOB U MX cTpoeHue. Kinaccuduxamus yrieBoJoB: MOHO- JH-,
OJIUTO- U TOJIMCaXapu/ibl; KETO3bl U albJI03bl; TETPO3bl, MEHTO3bI, FeKCO3bl. BoccTaHaBnuBaronue u
HEBOCCTAaHABIIMBAIOIIKE YIIIEBObl. brosiornyeckas posb yriaieBo 0B U 3HaUE€HUE B )KM3HU YEIOBEKa.
Momnocaxapuabl. CTpoeHre MOJIEKYIbl U (PU3NUYECKHE CBOWCTBA TIIOKO3bL Llukimueckue ¢Gopmbl
TIIIOKO3bl U UX OTpa)K€HHE ¢ MoMOouIbo Gpopmyn Xeyopca. ['uko3uaHelid rugpokcui. a-D-riatoko3a u
[-D-rmoko3a. Tayromepus Kak pe3ylbTaT paBHOBECHUS B PACTBOPE IITFOKO3BI.
[Tomydyenne rr0K03bl. POTOCHMHTE3. XUMHUYECKHE CBOMCTBA: PEAKIUHM MO albACTHAHOM W TIO
TUAPOKCHIIBHBIM rpynnaMm. ConupToBoe, MOJIOYHOKUCIIOE M MACJITHOKHUCIIOE OpO)KEHUSI TITFOKO3BI.
®pykTOo3a Kak n3oMep riroko3bl. CTpyKTypa U pu3HuecKrue U XMMHUYECKHUe CBOMCTBA.
Jucaxapuabl. Ctpoenne moliekyn aucaxapunoB. Caxapo3a. Haxoxnenue B mpupoae. [IponsBoactso
caxapo3bl U3 caxapHOU CBEKJIBL. XMMUYECKHE CBOMCTBA caxapos3bl. JIakTo3a M MalbTO3a KaK U30MEPBI
caxapo3bl. X CBOWCTBA U 3HAUYCHUE.
MMommcaxapuabl. Ctpoenue MoJiekyn nosaucaxapuaoB. Kpaxman. CocTtaB U CTpOEHUE €r0 MOJEKYI.
AMWII03a U aMWIONEKTHH. XUMUYECKUE CBOMCTBA: TUAPOJINU3 M KauyecTBeHHas peakuus. Haxoxnenue
B IpHUpOJIE, MOJTYYSHHE KpaxMaia U ero npuMeHeHue. buonorudeckas poJib kpaxmania.
CrpoeHue MoJieKyI 11eutiosio3bl. CBOMCTBA 1IEIITI0I03bI: 00pa30BaHKE CIOKHBIX 3(UPOB U MPOTYKTOB
ankwiMpoBanus. HUTpaTel U ameraThl LIEJUTIOJNIO3bI — OCHOBA MOJYYEHHs] B3pPbIBYATHIX BEILECTB U
UCKYCCTBEHHBIX BOJIOKOH. Haxoxnenue B mpupoie u e€ Ouojoruueckas poib. llpumeHeHue
LEJUTIONI03bI
JemoncTpanun. O6pasiibl yrieBoa0B U u3aenuil u3 Hux. [lomyueHnue caxapara Kaabusi U BblIEJICHHE
caxapo3bl U3 pacTBOpa caxapara Kanblus. Peakuus «cepeOpsiHOro 3epkaiia» A TII0K03bl. Peakiuu ¢
(hYKCHHCEpHUCTON KHCIIOTOM.
OTtHoleHHE pacTBOPOB caxapo3bl W ManbTo3bl K ruapokcuay wenu(ll). Osznakomienue ¢
¢dbusznueckuMu cBoiicTBamu Kpaxmana. [lomydeHue kpaxmanbHOro Kieictepa. O3HaKOMIIEHHE C
(bu3nuecKuMU CBOIMCTBaMHU L1eJUTI0N03bL. [loydeHue HUTPATOB LIEIUTIONIO3BI.
JlabopaTopuble onbIThbl. O3HaKOMIIEHHE C (DU3MUECKUMU CBOWCTBAMU TIIIOKO3BL. B3aumopeiicTue
K036l ¢ TuapokcuaoM menu(ll) mpum komHaTHOW Temmeparype W NMpu HarpeBaHuu. KuCIOTHBIM
ruposu3 caxapo3sl. KauecTBeHHas peakius Ha Kpaxmasl. O3HaKOMIIEHHE C KOJUIEKIIMEH BOJIOKOH.
IIpakTHyeckas padora 6. MccienoBaHue CBOMCTB yIiieBOIOB.

Tema 10. A3oTcoaep:kamme oprannyecKue coefnHeHus (25 v).

Amunbl. [lonstue 06 amuuax. Krnaccudukainus aMUHOB: MO YHCTYy YIIEBOJOPOIHBIX PaJUKAIOB
(mepBUYHBIC, BTOPUYHBIE, TPETUYHBIC) U MO UX MpuUpoje (amudaTHueckue, apoMaTUUECKUe U KUPHO-
apoOMaTUYECKHE).
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aMHUHOB. ['OMOJIOTHUYECKUI psif, U30MEpUs U
HOMEHKJIATypa TMpeAeNbHBIX alu(aTuuecKux aMHHOB. [OMolloTMuYecKUd psn, U30OMepus U
HOMEHKJIaTypa apOMaTUYECKUX aMUHOB.
CrocoObl  mosyueHus: anu(aTUYEeCKUX aMHHOB: B3aUMOJICHCTBHEM aMMHaka CO CIOUPTaMH,
B3aMMOJICIICTBUEM TaJIOTEHAJIKAHOB C aMMHUAKOM, B3aUMOJECHCTBHEM COJIEH aJIKWIAMMOHHMS CO
ETOYaMHU.
CriocoObl TOTyYeHHUs] apOMaTHYECKUX aMUHOB: BOCCTAHOBJICHHEM apOMaTHUYECKUX HUTPOCOEAUHEHUN



(peakiusi 3UHMHA), B3aUMOJICHCTBUEM apOMATUUYECKUX AMUHOB C rajieHAIKaHAMU.
[Iporuo3 peakuMOHHON CHOCOOHOCTH aMHUHOB Ha OCHOBE UX 3JIEKTPOHHOIO CTPOCHHS. XUMHYECKUE
CBOMCTBA aMHHOB, KaK OPraHMYEeCKHX OCHOBaHMU. Peakuuu 3neKTpo(UIBHOTO 3aMEIeHHS
apoOMaTHYeCKNX AaMHHOB, Peakmuu OKUCIEHUs, ankuwiupoBaHus. (OOpazoBaHUE  aMHUIOB.
B3anmoneiicTBue aMMHOB C @30TUCTOM KUCA0TOM. [I[pMeHeHrne aMHUHOB HA OCHOBE CBOWCTB.
AMHHOKHCTIO0THI. [ToHsATHE 00 amMmuHOKKCIOTaX. CTpOEHHE MOJIEKY)T U HOMEHKJIATypa aMUHOKHUCIIOT.
CriocoObl MOJTy4eHHUsT aMHHOKHUCIIOT: THIPOJIM3 OEJNKOB, CHHTE3 Ha OCHOBE TaJIOT€HONPOM3BOIHBIX
KapOOHOBBIX KUCIIOT, IIHAHTHIPUHHBIA CUHTE3, OMOTEXHOJIOTUYECKHUN CIOCO0.
du3nYecKue CBOMCTBA AMUHOKUCIOT. AMHUHOKHCIOTHI Kak aM(OTepHBIE OPraHUYECKUE COCTUHEHHS:
B3aMMOJICHCTBHE C KUCIOTaMH M IIelioyamMu, oOpa3oBaHHe OHWMOJSIPHOTO WOHA. Peakuum
3Tepu(UKAIMK U KOHIACHCAIINU.
[lentunnas cBs3p U nojuMNenTUAb. KadecTBEHHbIE peaKIIMu HAa aMUHOKUCIOTHI: HUHUTUIPUHOBAS U
KCAaHTOMPOTEeHHOBaHUs. [[puMeHeHne aMUHOKHUCIIOT ¥ OMOJIOTHYECKast POJIb TIENTHIOB.
Beaku. CtpykTypsl MOJIeKyll OEJNKOB: TEpBUYHAsl, BTOpWUYHAs, TpETWUHAas, yeTBepThuHas. CUHTE3
O0enkoB. CBoiicTBa O€NKOB: JEHATypalus, THUAPOJHN3, KAYECTBEHHBIE peakluuu. buojgorudyeckue
(GyHKIMH OENKOB.
HyxneunnoBble kuciaorbl. [lonarue o6 asotucteix ocHoBaHusx. Hykneumnoswie kuciotel: PHK n
JIHK. Hyxneotnaer u ux cocraB. CpaBHenue JIHK u PHK n ux posp B nepenaum HaciaeacTBEHHBIX
MIPU3HAKOB OPraHU3MOB U OMOCHHTE3€e OenKa.
JdemoncTpanuu. ®usnueckne cBoiicTBa aHminHa. OTHOIIEHHE OEH30/1a W aHWJIMHA K OPOMHOMN BOJE.
Komnekuust aHunmHOBBIX Kpacurtenei. ['opeHne metunamuHa. B3amMmoneldcTBHEe MeETWJIaMHUHA U
aHWJIMHA C BOJOM M KuciaoTaMH. OKpallMBaHWE TKaHEW aHWIMHOBBIMU KpacuTelsiMU. ['maponus
0enKoB ¢ MOMOIIIbI0 NericuHa. OOHapy)eHue PYHKIIMOHATBHBIX TPYII B MOJIEKYJIaX AMUHOKHCIIOT (Ha
npuMmepe rimnuHa). OOHapy)KeHHe aMHMHOKUCIOT C TOMOIIbI0  HUHTHUIpHHA. PacTBopenue u
ocaxxaenune OenkoB. [lenatyparus OenkoB. KauectBenuwbie peakumm Ha Oenku. Momemu JIHK u
paznunuHbiX BuaoB PHK.
JlaGopaTropHble ONbIThI. V3roTOBJICHHE MIAPOCTEPKHEBBIX MOJEJIEH MOJIEKYJI U30MEPHBIX AMUHOB.
N3roroBnenne momenedt mpocTEUIUX MenTHAOB. PacTBopeHne OenKOB B BOJAE M MX KOATYJISIHS.
O6napyxeHue 6enka B KypuHOM SIHIE U MOJIOKE.
IIpakTuyeckas padora 7. AMuHbI. AMUHOKUCIOTHI. benku.
IpakTHyeckasi padora 8. Unentuduxaius opraHn4ecKux COCTMHCHUM.

IHoBTOpenue(8 4)
Hrorosas koHTposIbHAsA padoTa.
3amura npoekra.

Ooman xumusg. 11 xiaacce
Tema 1. Ctpoenue atoma. [lepuonnyeckuii 3aKoH U MepuOIMYECKasT CHCTEMa XUMHYECKHX
ssaemenToB .. MenaeseeBa (15 u).
Crtpoenne aroma. CioxHoe cTpoeHue aTtoma. J(okKa3zaTeiabCTBa 3TOr0: KaTOJIHBIE U PEHTT€HOBCKHUE
ayud, $HoTodhdeKT, paaroakTUBHOCTh. OTKPBITHE SJIEMEHTAPHBIX YACTHUIL: DJEKTPOHA U HYKIOHOB
(mpoTtoHOB U HeWTpoHOB). Moaenu Tomcona, Pezepdopaa, bopa. [loctynarst bopa. Ctpoenue atoma B
CBETE KBAaHTOBO-MEXaHUUYECKUX ITPEACTABICHUMN.
Hyknons! (mpoToHBI U HEUTPOHBI), HYKIHIBL. [ToHsTHE 00 M300apax u u30TONAX. SEepHbIe peakuu U
UX YpaBHEHHUS.
KopnyckynspHO-BOJIHOBOH yanu3M 3jeKTpoHa. [loHsATHE 31EeKTPOHHON OpOUTANU U 3IIEKTPOHHOIO
obnaka. S-, p-, d- u f-opouranu. Ksanrossie uncna. CTpoeHHE IEKTPOHHON 000JIOYKU aToMa.
ITopsinok 3amosiHeHHs 3JIEKTPOHAMU aTOMHBIX OpOMTaje B COOTBETCTBUM C NMPUHLUIIOM MUHUMYMa
sHepruu, 3anperoMm Ilaynu, mnpaBuiom XyHna, npaBuiioM KieukoBCKOro. DNeKTpOHHBIE (OPMYIIbI
aTOMOB U MOHOB.
Ilepuoanueckuii 3axon 1. . MenaeneeBa. [Ipennocbuiku OTKPBITHS: pabOTHI MPEALIECTBEHHUKOB,
pelIeHns MEXIyHapoAHOro cbe3ga XuMukoB B TI. Kapncpys, nmunHoctHele kauectBa [JI. U.
Menpeneesa.



OTKpbITHE TEPHOANYECKOTO 3aKoHa. MeHaeneeBckas (HOpPMyIHMpPOBKA TMEPHOIMUYECKOTO 3aKOHA.
B3aumocBs3b MepHOIUYEeCcKOro 3aKOHa W TeopuH cTpoeHus aroma. CoBpeMeHHas (GopMyIHpOBKa
IIEPUOANYECKOTO 3aKOHA.
B3anmoCBsI3b NEPUOAMYECKOIO 3aKOHA M NEPUOAMYECKOW cucTeMbl. [lepuonnueckas cucrema u
cTpoeHre aroMa. GU3NUECKUi CMBICII CHMBOJIMKHU NEPUOAUUYECKON CUCTEMBI.
N3menenne CBOMCTB 31€MEHTOB B IIEPHOIAX U Tpymnax, Kak (GyHKIUsS CTPOCHUs X aToMOB. [loHsiTHe
00 PHEpruv HOHU3AIUU U CPOJICTBA K MICKTPOHY.
[TeproIMYHOCTh X U3MEHEHHSI METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPYNIIaX U
neprojax, Kak GyHKIUS CTPOSHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.
3HavYeHUE MEPUOTUICCKOTO 3aKOHA U TIEPUOTUIECKON CUCTEMBI.
Hdemouncrpamun. ®otosrddexr. Karogusie myun (37eKTpOHHO-ITyueBbIe TpyOKn). [lopTperst TomMcoHa,
Pesepdopna, bopa. Iloprperst MBanenko u Iamona; bepuenuyca, JleGepeiinepa, Heronennuca,
MenneneeBa. Mopenu opOutaneir pasnuuHod ¢opmbl. CHeKTpel MOTJOMIEHUS W HCIyCKaHUs
COCIMHCHUN XUMHUUYECKHX DJIEMEHTOB (C MOMOIIBIO CHEKTpOCcKoma). Pa3nuunple BapuaHThI TaOIIHUIL
MEePUOINYECKON cucTeMbl XxumMuueckux aiemeHtoB Jl. . MenneneeBa. OOpa3ibl IPOCTHIX BELIECTB,
OKCHJIOB ¥ THIPOKCHUOB 3JIEMEHTOB TPETHETO MEPUOJA U AEMOHCTPALIUS KX CBOMCTB.

Tema 2. XuMuueckas cBsizb M cTpoeHue Bemectna (14 4).
Xumuveckas cBs3b. [loHATHE 0 XUMUYECKOU CBsI3U. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOUN CBSI3H:
SHEPTHsI, NJIUHA, TUTOJIBHBIIT MOMEHT.
HNonnas xumuueckasi CBsA3b M HOHHBIC KPUCTAJUTMYECKHUE PEIIETKH. 3aBUCUMOCTh (PU3HMYECKIX CBOMCTB
BEIIECTB OT TUIA KPHUCTAJUIMYECKOW PEIIETKH.
Bo30yxnéaHnoe cocrtosaue aroma. [loHatne o KoBajgeHTHOW cBs3u. (OOMEHHBIH MEXaHU3M
00pa3oBaHuUsl KOBAJICHTHOW CBSI3U. DJIEKTPOOTPHUIATEIILHOCTh. HampaBieHHOCTh KOBAJCHTHOW CBSI3H,
e€ KpaTHOCTb. G- U T- CBSI3U. JIOHOPHO-aKUENTOPHBIM MEXaHW3M 00pa30BaHUSl KOBAJIEHTHOW CBS3U.
THUIbI KPUCTAINIMYECKUX PEIIETOK C KOBAJICHTHOM CBA3BIO: ATOMHAsl U MOJIEKYJISIPHASL.
3aBUCUMOCTD (PU3NYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITUMYCCKON PEIIETKH.
[Ipupona xuMuyecKkol CBSI3M B MeTaJUIax U criaBax. O0mue Gpu3nvecKue CBOMCTBA METAJIOB: TETUIO-
Y DJIEKTPOTPOBOIHOCTD, INTACTUYHOCTh, METAJUTMUECKUI OJIECK, MarHUTHbIE CBOMCTBA.
Mertannnueckas KpucTainyeckas pemérka u €€ 0coOOeHHOCTH, KaK (DYHKIIUS METAJUTMUECKOH CBSI3H.
Kommnuexkcubie coeamnenusi. KomriuiekcooOpazoBaHue M KOMIUIEKCHbIE coenuHeHus. CtpoeHue
KOMILJIEKCHBIX ~ COCAMHEHUI: KOMILJIEKCOOOpa3oBaTesib U KOOPAMHALIMOHHOE YMCJIO, JIMTaH/BbI,
BHYTPEHHSISI U BHELIHSISI CPephl.
Knaccudukanuss KOMIUIEKCOB: XenaTbl, KATUOHHbIC, aHUOHHbIE W HEUTpaJbHbIC, AKBAKOMILJICKCHI,
aMMUaKaThl, KapOOHWJIBI MeTauioB. HoMeHKIaTypa KOMIUIEKCHBIX COEIUHEHHM M WX CBOMCTBA.
Jucconmanusi KOMIUIEKCHBIX COEIMHEHHMH. 3HAU€HHE KOMIUIEKCHBIX COCAMHEHUH U HUX pPOjb B
MIPUPO/IE.
ArperatHble cOCTOsIHMSI BemecTB M (a3oBble mnepexoabl. ['a3el u ra3oBble 3akoHbl (Boiims-
Mapuotra, [Mapns, [eit-Jlroccaka). YpaBuenue MenaneeBa-Knaneiipona s uaeanbHOro rasa.
Kunkocru. TekydyecTb, UCIapeHUE, KPUCTAILTU3ZALIMS.
TBépnbpie BemectBa. [InaBienue. PazoBbie mepexoabl. Cydonmumarus u necyonumanus. Kuakue
kpuctauibl. [1nazma
MexmoJiekyasipable B3aumMoaeiicTBusi. BogopoaHast cBsi3b U €€ pa3HOBUIHOCTH: MEXMOJIEKYISIpHAs
U BHYTpUMOJIEKYJIsipHas. DU3NUecKue CBOMCTBA BELIECTB ¢ BOJAOPOAHON cBs3bio. E€ Guosnornueckas
POJIb B OPTaHU3AlUU CTPYKTYp OEIKOB M HYKIIEMHOBBIX KHCIOT. BaHnepBaanbcoBO B3aUMOJCHCTBHE U
€ro THUIIbl: OPUEHTALIMOHHOE, MHAYKIIMOHHOE U AUCIIEPCUOHHOE.
Jemouncrpanun. Kolmekius KpUCTAIMYECKUX BEIIECTB HOHHOTO CTPOEHHUS, aMOP(HBIX BEIIECTB U
U3ENUM M3 HUX. MoJenu KpUCTAUIMYECKUX PEIIETOK C MOHHOW CBA3bIO. MoJenu MOJEKyn
pa3IUYHOMN apXUTEKTYpbl. MOJENN KPUCTANTIMYECKUX BEIIECTB AaTOMHOM M MOJIEKYJISIPHOU CTPYKTYPHI.
Komnnekuus BelecTs aTOMHOTO M MOJIEKYJISIPHOTO cTpoeHusl U u3nenuil u3 Hux. [loptper Bepnepa.
[TonyyeHne KOMIUIEKCHBIX OPraHMYECKMX M HEOPraHMYECKUX COeAMHEHUH. JleMOHCTpauus Cyxux
KPUCTAJUIOTUAPATOB. Moienu KPUCTAINTMYECKUX PEIETOK METauioB. BoJa B pa3nuyHbIX arperaTHbix



cocrosiHUsAX U e€ (aszoBble mepexoapl. Bosronka woma wim OeH30HWHOW KUCIOTHL Jluarpamma
«®Da3oBrIe nepexo il BemecTB». Moaenu monekyn JJHK u 6enka.
JlaGopaTopHble onbIThl. B3aumojeiicTBue MHOTOATOMHBIX CIUPTOB M TJIIOKO3BI C (PETMHIOBOM
KUIKOCTHIO. KauecTBeHHbIe peakiuyu Ha MoHb! Fe2* i Fe3*,
IIpakTnueckas padora 1. [lonyueHre KOMIUIEKCHBIX OPraHUYECKUX U HEOPraHUYECKUX COEIMHEHUN
U UCCIEA0BAaHUE UX CBOWCTB.
Tema 3. lucnepcHble cucTeMbl U pacTBopbI (12 u).
JAucnepcHble cucTeMbl. XMMHUYECKME BEUIECTBA M CMECH. XHMHUYECKass cucrema. ['OMOreHHble U
rereporeHHple cMecu. JlucmepcHas cucrema: JUCHEPCHOHHAs cpeJa M aucnepcHas — (¢asa.
Knaccugukamus TucepcHbIX CHCTEM.
Anspo3zonu. [IponemienTsl. OMynbcun U smynbratopsl. Cycnensuu. CeauMeHTanus.
Komnounnsie pactBopsl. Opdext Tunmansa. [lomyuyeHue KOUIOMAHBIX PAacTBOPOB AWCIEPCHOHHBIM,
KOHJICHCAIIMOHHBIM M XHMHMUYECKHM criocoO0amu. 301 u koarymsuus. ['enu u cuHepe3uc. 3HaueHue
KOJUIOUJAHBIX CUCTEM.
PacTBopsl. PacTBOpbI Kak rOMOT€HHBIE CUCTEMBI U UX TUIIBI: MOJIEKYJSPHBIE, MOJIEKYJISIPHO -HOHHBIE,
noHHble. CrOCOObI BBIPaKEHUSI KOHIIEHTpAIMM PacTBOPOB: OOBEMHAs, MaccoBasi U MOJIbHAs JI0JIU
pacTBOpEHHOrO BellecTBa. MossipHas KOHIIEHTPALUs PaCTBOPOB.
Jemoncrpanun. O6pa3ipl TMCHEPCHBIX CUCTEM U UX XapaKTepHble Mpu3Haku. O0pa3ibl (KOJIIEKIUH)
OBITOBBIX M TIPOMBIIIJICHHBIX a3p030JIeH, dMyIbCcHil U cycrien3uid. [IpoxokaeHne Jyda cBeTa depes
KOJUIOMJHbIE U HCTHHHBIE pacTBOpbl (3pdext Tunnmans). 3aBUCUMOCTb pPACTBOPUMOCTH B BOJE
TBEPABIX, )KUJKHUX U Tra3000pa3HbIX BEIIECTB OT TeMIepaTypsl. [logydyeHne nepecheHHOro pacTBopa
THOCY/Ib(aTa HaTPHsI U €r0 MTHOBEHHAs! KpUCTAJLIIM3ALIHS.
JlabopaTopHble ONbITHI. 3HAKOMCTBO C KOJUICKIIMSMH MHILEBbIX, MEAUIIMHCKUX U OMOJOrHYECKUX
reneit u 3onei. [loydenne kosmonaHOoro pactBopa xiopuaa sxemneza(lll).
IIpakTHyeckasi pa6ora 2. PacTBopuMOCTh BemieCTB B BoJe W (aKTOpPhl €€ 3aBUCHUMOCTH OT
pa3IUYHBIX (HaKTOPOB.
IIpakTHyeckasi padora 3. OuucTtka BOJbI PHIIBTPOBAHUEM, JUCTHIUIALNUCH U MEPEKPUCTATUTH3AIIUCH.
IIpakTHyeckasi padora 4. [IpurotoBieHne pacTBOPOB PA3TUIHON
KOHILICHTPALIAH.
IIpakTnueckas padora 5. OnpenencHre KOHIIEHTPALUU KUCIOTh TUTPOBAHHUEM.
Tema 4. 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeakiuid 1 GU3NKO-XUMHYECKHX
npoueccon (14 4).
OcCHOBbI XMMHMYECKONl TepMOAMHAMMKHM. XHMHYECKas TEepMOIAUMHAMUKA. TepMoaMHAMHYECKas
cucteMa. OTKpbITas, 3aKpbITasg, W30JUPOBAHHAS CHUCTEMbl. BHYTpEHHss 5SHEpPrusi CHUCTEMBI.
OHTanpNusl, WIM TeIlocoJepkanue cucreMbl. llepBoe Hauano tepmoanHamuku. M30XopHBIT 1
M300apHBIii porecchl. TepMOXUMHUUYECKOE YpaBHEHHUE.
Onranenus. CtanaapTHas SHTainbnua. Pacuér sHranbnuu peakiuu. 3akoH ['ecca u cienctBus u3
Hero. DuTponus. Bropoe u Tperse Hauana repmoauHamMuku. CBo6ogHas sHeprus ['1b6ca.
Ckopocts xumuyeckux peaknuil. [loHsiTHE O CKOpOCTM peakUuMu. ODHEprus akTUBALMH U
AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JEWUCTBYIOIIMX Macc. KuHeTmyeckoe ypaBHEHHE M KOHCTaHTa
CKOpPOCTH XUMHUYECKOU peakuuu. [lopsaok peakuuu.
@DaxTOopBl, BIMAIOIINAE HA CKOPOCTh TOMOT€HHON PEAaKLMH: IMPUPOJA U KOHLEHTpALUs pearupyroniux
BElIeCTB, TeMiieparypa. TemneparypHsliit ko3ddunuent. YpasHenue C. AppeHuyca.
@DaxTOpBIl, BIUSIOIINE HA CKOPOCTb FETEPOT€HHON pEeaKLUN: KOHIIEHTPALMs PEarupyroliux BEIECTB U
IJIOLIA/Ib UX COITPUKOCHOBEHUS
OcHOBHBIE NOHSTHSI KAaTAIMTUYECKON XUMHH: KaTaJIN3aTOPbl U KaTajlu3, TOMOTE€HHBIN U FE€TEpOT€HHBIN
KaTaJlu3, IPOMOTOPHI, KAaTATUTUYECKHE SA7Ibl © MHTUOUTOPBI. MexaHn3M JecTBUS KaTaJln3aToOpOB.
OcHoBHbIE THUIIBI KaTajausa: KHCJIOTHO-OCHOBHOH, OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIN,
METAJUIOKOMITJIEKCHBI M KaTajdu3 MeTaljaamH, (pepMeHTaTHUBHBbINH. DepMEeHThbI, Kak OHOJIOTHYECKUE
KaTaJIn3aTopbl OETKOBOW MPUPOIBI.



Xumuuyeckoe paBHoBecue. [loHsTne 00 0OpaTUMBIX XHMHUYECKHX Mpoleccax. XHUMHUYECKOe
paBHOBECHME M KOHCTaHTa paBHOBecHs. C(CMeUIEHME XUMHUYECKOIO paBHOBECHUS H3MEHEHHEM
KOHIICHTPALIMK BEIIECTB, U3MEHEHUEM JIaBIICHUS U TEMIIEPATYPBHI.
JemMoHcTpanun. DK30TEPMUUYECKUE IPOLECCHl HA MPUMEPE PACTBOPEHUS CEPHOM KHUCIIOTHI B BOJE.
OHJI0TEpMUYECKHE IIPOLECCHl Ha MPUMEPE PacTBOPEHMs coyied aMMOHHUA. 3ydeHue 3aBHCHUMOCTH
CKOPOCTM XUMHUYECKOW pEaKIUu OT KOHIEHTpallMM BEILIECTB, TEeMIIepaTypbl (B3auMOJEHCTBUE
THOCYynb(aTa  HATPUS  C CEPHOM  KHCIOTOW), MOBEPXHOCTH  CONPUKOCHOBEHHS  BEIIECTB
(B3auMoeNCTBHE COJITHOM KUCIIOTHI C TPaHy/IaMU U MOPOIIKaMHU aJIFOMUHUSI UM LIMHKA). [IpoBenenue
KATAJIMTUYECKUX PEaKIUN pa3iloKeHUs MIEPOKCUIA BOIOPOIa, TOPEHHUs caxapa, B3auMOJCUCTBUA HoJa
u amomuHus. Koppo3sus xene3a B BOJHOM cpesie ¢ ypoTponuHOM U 0e3 Hero. Habmonenue cmeneHus
xumuueckoro paBHoBecus B cucteMax: 2NO2 «» N204, FeCls + KSCN « Fe(SCN)s + 3KCl.
JladopaTopHblii onbIT. 3HaKOMCTBO ¢ KoJutekimen CMC, copepxkaimx SH3UMBI.
IIpakTuueckas padora 6. M3yueHue BIMAHUS PA3NAYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKON
peakuuu.

Tema 5. XumMnueckne peakiiuu B BOJAHbIX pacTBopax (21 4).
CBoiicTBa pacTBOPOB JIeKTPOJIMTOB. Bona — cnalwriit anexrponut. Katnon runpokconus. Monnoe
npousBeneHue BoAbl. HeWrpanbHas, kucnotHas u mienodHas cpeabl. [lonarne pH. Bomoponnsrii
nokazarens. Muaukaropsl. Pons pH cpensl B mpupoae u ku3HH 4enoBeka. VOHHBIE peakiuu U
YCIIOBUS UX MIPOTEKAHHUSL.
Pannune mnpencraBieHUss O KUCIOTaX M OCHOBaHUAX. KHCIOTBI M OCHOBaHHs C IO3WLIHMHA TEOPUU
ANEKTPOJUTHYECKON Iucconmannn. Teopus KUCIOT 1 ocHoBaHUM bpencrena—IJloypu. Conpsix€HHbIE
KHUCITIOTBI M OCHOBaHUs. AM(OIUTEI.
Knaccudukanus kucinot u cnocodbl ux nosydeHus. OOIme XMMUYECKHE CBONCTBA OPTaHUIECKUX U
HEOPraHUYECKNX KHUCIIOT: PEaKUUU C METANIAMM, C OKCHJIAMU U THJIPOKCUIAMHU METAJIOB, C COJISIMH,
co criuptamMu. OKHCIUTENbHBIE CBONCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT.
Knaccudukanus ocHoBaHMA W cHOCOOBI WX modydeHHs. OOmue XMMHYECKHE CBOMCTBA IIEIOYCH:
peakuyu C KACIOTaMH, KACIOTHBIMA U aMOTEpPHBIMU OKCHUJAMH, COJIIMH, HEKOTOPBIMH METAJIAMU U
HEMeTaJlJIaMH, C OPraHMYeCKUMHU BelleCTBaMU (TaJlOMIONPOU3BOAHBIMU YIJIEBOJOPOAOB, (PEHOIIOM,
KUpaMH). XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMU: PEAKIUMU C KUCIOTaMH, peakluu
pasjoKeHusT M KOMIUIEKCOOOpa3oBaHUSl. XHUMHUYECKHME CBOWCTBA OECKHUCIOPOJHBIX OCHOBAHHIMA
(aMMMaKa 1 aMUHOB): B3aUMOJICHCTBUE C BOJOW U KUCIOTaMHU.
Knaccudukanus coneit opraHuyecKuil 1 HEOPraHUYeCKUx KHUCIOT. OCHOBHBIE CIOCOOBI MOTYYCHHS
cosieil. XMMUYECKHUE CBOMCTBA COJIEH: pa3loKEHUE IIPU HAarpeBaHUU, B3aUMOJCHCTBUE C KUCIOTAMH U
iesIoyaMu, JAPYruMH coisiMu. JKECTKOCTH BOJBI M CIOCOOBI €€ yCTpaHEHHUS.
I'maponus. Ilonarue ruaponusa. [maponus conedi u  ero kiaccudukanus: oOpaTUMBIA U
HeoOpaTHMbIH, MO0 AaHHOHY W IO KAaTUOHY, CTYNEHUYAThli. YCUJICHHE U TMOJaBleHHUE OOpaTHUMOro
ruaposmza. HeoOpatumelil ruposin3 OMHAPHBIX COETUHEHUI.
JdemoncTpanuu. CpaBHEHUE AIIEKTPONPOBOJIHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIIEHUE PAaBHOBECHUS
JIUCCOLMAMU  CNa0bIX KUCIOT. WHAMKATOpel W H3MEHEHHE WX OKpacku B Pa3HBIX cpeaax.
B3aumoneiicTBue KOHIIEHTPUPOBAHHBIX a30THOM M CEPHON KHUCIOT, a Takke pa30aBICHHOMN a30THOM
KHUCTIOTBI ¢ Meaplo. Peakius «cepeOpsHOro 3epkaia» Ui MypaBbHHOW KHUCIOTHL. BzaumonelicTBue
aMMHUakKa ¥ METWJIaMUHA C XJIOPOBOJOPOAOM U BoAou. IlomyueHnne u cBoicTBa pacTBOpa TMIPOKCHIA
HaTpus. [logydyeHne MbUIa U W3ydeHHE Cpellbl €ro pacTBOpa MHAMKATOpaMu. I maponu3 kapOOHATOB,
Cynb(}aToB M CUIMKATOB LIEIOYHBIX METaJI0B, HUTpaTa cBuHUA(I]) niam nuHKa, Xjopuaa aMMOHHUS.
JlaGopatopusble onbIThl. Peakiuu, uxymue c oOpa3oBaHMEM OCaJka, ra3a WM BOJBL, Ui
OpraHMYeCKUX M HEOPraHWYEeCKUX 53JIeKTposnToB. CBONCTBA CONSIHOM, pa30aBIeHHON CcepHOH U
YKCYCHOH KHMCIOT. B3auMoneiicTBue rupokcua HaTpus ¢ cossiMu: cyabpatom Meau(Il) n xmopuaom
ammonwsl. [lomydenue u coiictBa ruapokcuaa Meau(1l). ColicTBa pacTBOpoB coeil cynbdara Meau
u xnopuna xeneza(lll). MccnenoBanue cpesl pacTBOPOB € MOMOIIBIO HHIUKATOPHOM Oymaru.
IIpakTuuyeckas padora 7. MccnenoBanue cBOMCTB MUHEPATIBHBIX U OPIraHUYECKUX KHCIIOT.
IIpakTuuyeckas padora 8. [losrydeHue coseil pa3nuYHbBIME CIOCOOAMH U UCCIIEOBAaHUE UX CBOMCTB.
IIpakTuyeckas padora 9. ['uaponn3 opraHMYecKUX U HEOPTaHUYECKUX COCTUHEHUH.



Tema 6. OxkucJINTETbHO-BOCCTAHOBUTEIbHBIE Npouecchl (13 ).
OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE peakiuu. [loHsTHE 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusx. Crenenb okucieHus. [Iporeccel OKMCIEHUST U BOCCTaHOBIICHUS. BaxHelme okuciuTenu
U BOCCTAaHOBHUTENU. METOJ SJIEKTPOHHOrO OallaHca il COCTABJICHHS YpaBHEHUH OKHCIHTEILHO-
BOCCTAaHOBHUTEIBHBIX peakuuidi. MeToIpl HOHHO-3JEKTpOHHOrO OamaHca (METON TMOJIypeaKiuid).
OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC TOTEHITUAIBI.

Juexkrpoim3. [lonarue onekTposn3a Kak  OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHOTO  IpoIlecca,
MIPOTEKAIOIIETO HA 3JIEKTPOAax. DICKTPOJIU3 PACIIaBOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACTBOPOB DJIEKTPOJUTOB C HMHEPTHBIMU JJIEKTPOJAMH. OJEKTPOJIU3 PACTBOPOB
AJIEKTPOJIUTOB C U AaKTHBHBIM aHOJOM. [IpakTuyeckoe 3HaUEHUE FIEKTPOJIM3A: DIIEKTPOXUMHUYECKOE
MOJIyYEHHUE BEIIECTB, AICKTPOXUMHUYECKAss OUnCTKa (pauHUpOBaHKME) METAUIOB, TaJIbBAHOTEXHUKA,
rajbBaHOTUTACTHKA, TaJIbBAHU3AIIHS.

XuMHn4yecKue MCTOYHUKM TOKA. ['anpBannueckue 3eMeHThl. CTaHIapTHBIM BOJOPOIHBIA AJIEKTPO/I.
CrannapTHBIC AJIEKTPOJIHbIE MOTeHIIMa bl. COBpEMEHHbIE XUMUYECKHE UCTOUHUKHU TOKA: OaTaperku u
AKKyMYJISITOPBI.

Koppo3usi meranioB u cnocodbl 3ammThl oT Heé. [lonstue o koppos3uu. Bumsl xoppo3uu 1o
XapaKTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TMPOIECCOB: XHUMHUYECKash | DJIEKTPOXHUMHUYECKasl.
Croco0Opl 3amuThl METAUIOB OT  KOPPO3HWH: MPUMEHEHHE JIETUPOBAHHBIX CIUJIABOB, HAHECCHHE
3aIUTHBIX TIOKPBITUN, U3MEHEHUE COCTaBa WJIM CBOWCTB KOPPO3UOHHOM CPEIIbI, SJIEKTPOXUMHUECKHE
METO/IbI 3aIUTHI.

JdemoncTrpanuu. Boccranonenne oxcuga wMenu(ll) yrmem u  Bomopomom. BoccranoBnenue
TUXpoMaTra Kajius STUJIOBBIM crupToM. OKHUCITUTENbHBIE CBOMCTBA auxpomara Kamws. OKucIeHue
anpJeTua B KapOOHOBYIO KHCIOTY (peakKiusi «CepeOpsHOTO 3epKajiay WU PEaKIUsl ¢ THIPOKCUIOM
menu(Il). Dnexrponus pactBopa cynbdara memau(ll). CocraBieHre TalbBaHUYECKUX AIEMEHTOB.
Koppo3zus MeTanoB B pa3IU4HbIX YCIOBUSIX U METOIbI 3aIIUTHI OT HEE.

JlaGopaTopHblie onbIThL. B3anmoaeiicTBHE METANIOB C HEMETAJJIAMH, & TAKXKE C PACTBOPAMH COJIEH
U KHCJIOT. B3aumoaeicTBuE€ KOHUEHTPUPOBAHHBIX CEPHOM W a30THOM KHUCJIOT C  MEbIO.
OxkuciuTenpHBIE CBOMCTBA NIEPMAHTaHaTa KalKs B pa3audHbIX cpenax. O3HAaKOMIIEHHE C KOJUIEKIUEN
XMUMHYECKUX UCTOYHUKOB TOKa (OaTapelKu, CBUHIIOBBIE aKKyMYIIATOPHI U T. [I.).

Tema 7. Hemerauisbl ( 40 4)
Bopopoa. /[BoiicTBeHHOE MON0KEHHE BOAOPOIA B MEPHOJUUECKON CHCTEME XUMUYECKUX AJIEMEHTOB:
B I-A u VII-A rpynnax. M3oTons! Bogoposa.
Haxoxnenue B mpupoae. CTpoeHHe MOJICKY/bl, (DU3MYECKHE CBOMCTBA. XHMMHYECKHE CBOWCTBA
BOJIOPOJIa: BOCCTAHOBUTENbHBIE (C 00Jiee 3NEKTPOOTPULIATEIBHBIMU HEMETAJIaMU, C OKCHUAAMHU
METaJUIOB, THAPUPOBAHHE OPraHUYECKHX BEIIECTB) W OKHCIUTEIbHBIE (C Meramutamu |-A u |I-A
rpynmn). Ilomydenne Bomopona: B nabopaTopuu (B3aMMOJEWCTBHEM KHUCIOT C MeETaljlaMH) U
MIPOMBIIITIEHHOCTH (KoHBepcueil). [lpuMenenue Bomopoaa.
I'anorennl. Dnements! VIIA-rpymmbl — rajaoreHsl: CTpO€HHUE aTOMOB U MOJIEKYJI, TalOT€HBI-IIPOCTHIE
BEII[ECTBA, COCAUHEHUS: CPABHUTENIbHAS XapaKTePUCTHUKA.
lanmorensr B mpupoje. 3aKOHOMEPHOCTH U3MEHEHHUs (PU3MUeCKUX M XUMHUYECKUX cBOMCTB B VIIA-
TpyIIe: B3aUMOJICHCTBHE TaJOTEHOB C METallJIaMH, HEMETAJIJIaMH, CO CJIOKHBIMU HEOPTaHMYECKUMU U
opraHnuecKkuMu BemiectBamu. [loyueHue u mpuMeHeHHe rajloreHOB.
CrtpoeHne Monekyal M (puU3MUECKHe CBOMCTBa TalloT€HOBOAOPOJOB. XHUMHUYECKHE CBOWCTBA
raJIOT€HOBOIOPOAHBIX KUCIIOT: KUCIOTHBIE CBOMCTBA, BOCCTAHOBUTEIbHBIE CBONCTBA, B3aMMO/ICHCTBHE
c oprannyeckumMu BemiectBamu. [lomyuenue ramoreHoBogoponoB. [amoreHuapl. KauecTBeHHBIE
pEaKIuu Ha raJloTeHH/I-UOHBI.
Oxcunpl xopa. Kucnoponaconepxamue KuciaoTsl xjaopa. Cosin KUCIOPOACOAEPIKAIIMX KUCIOT XJIopa.
[Tonyuenue u mpuMeHeHNe BaXKHEUIITUX KUCIOPOIHBIX COSTUHEHUHN XJI0pa.
Kucaopoa. O6mias xapakrepucTika 31eMeHToB VIA-rpynsl.
Kucnopon: HaxoxxaeHue B TpHpoje, MoiydeHUe (J1abopaTOpHBbIE M MPOMBIIUIEHHBIE CIIOCOOBI) U
¢bu3nyeckrue CBOUCTBA.



XUMHUYECKHE CBOWCTBA KHUCJIOPOJA: OKUCIUTENbHBIE  (C MPOCTHIMM BEIIECTBAMM, C HU3LIUMH
OKCHJIaMH, C OPIraHUYEeCKUMHU U HEOPraHWYECKHMMHU BELIECTBAMH) M BOCCTAHOBHTEJBHBIE (C (hTOPOM).
O6nactu npuUMEHEHUsI.

O3z0n. Haxoxnenue B mpupoje. Puznueckue M XUMHUYECKHE CBOMCTBAa 030HA. Ero moisiyuenue u
npuMeHeHue. PoJib 030Ha B KUBOH IIPUPOJIE.

CrpoeHue MOJEKY/Ibl IEpPOKCHAAa BOJOpOJAa, €ro (U3MYeCKMe UM XUMHUYECKHE CBOMCTBA
(OKHMCIUTENbHBIE U BOCCTaHOBUTENbHBIE). [loTyueHre u npuMeHeHne EpOKCHIa BOAOPOa.

Cepa. Haxoxnenue cepbl B npupojie. BameHTHbIe BO3MOXXHOCTH aTOMOB CE€pbl. AJUIOTPOTIHSI CEPHI.
duznyeckue CBOIICTBA pPOMOMYECKON cepbl. XHMMHMUYECKHE CBOWCTBA CEpbl: OKHUCIUTENbHBIE (C
MeTaJlJlaMH, C BOJIOPOJOM U C MEHEE 3JIEKTPOOTPULATEIbHBIMU HEMETAJJIaMH) U BOCCTAHOBUTEJIbHBIE
(c KHMCIOpPOIOM, KHCIOTAMU-OKHCIUTENSIMH), pEaKIUU TUCHPONOPLUUOHHUPOBAHMS (CO IIEI0YaMH).
[Tonmy4yenue cepbl 1 006J1aCTH TPUMEHEHUS.

CrpoeHne MoJIeKyJlbl M CBOWCTBA CEpoBOJOPOJa: (pu3Mueckue, (PU3HOJIOTMUYECKUEe U XUMHYECKHUE.
CepoBoJ10po/I, KaK BOCCTAHOBUTEIb, €ro NojiydeHue u npumeHenue. Cynbuapl U UX XUMHYECKHE
cBoiicTBa. Pacro3naBanue cyiab(uI-uoHOB.

CepHucTbIil Ta3, ero (u3nyeckue CBOICTBA, NMOJYYEHHE U NpPUMEHEHHE. XHMMHMUYECKHUE CBONCTBa
okcuna cepri(IV): BoccTaHOBUTEIBHBIE (C KUCIOPOAOM, OPOMHON BOJIOHM, MEPMAHTAHATOM KaJHsl U
CEpOBOIOPOOM) M CBOMCTBA KUCIOTHBIX OKCHJIOB cO IienoyamMu. CepHuUcCTas KUCIOTa U €€ COJIU.
CepHblii aHTHApPHUI, €r0 (PU3WYECKHUE CBOWCTBA, MOJyYeHHE M MPUMEHEHHE. XUMUYECKHE CBOMCTBA
okcuza cepbl(VI), Kak OKUCIUTENS U TUIUYHOTO KUCIOTHOrO okcuaa. CepHasl KHCIIOTa: CTPOEHUE U
¢uznyeckue CBOMCTBA. XMMHUYECKHE CBOWCTBA pa30aBIIEHHON CEPHON KHUCIOTHI: OKHCIUTENbHbIE U
OOMEHHBIE M OKHCIIUTEIbHbIE CBOMCTBAa KOHIIEHTpUpOBaHHOHW. I[lomyyeHune cepHON KHUCIOTHI B
MpoMbIIIIeHHOCTH. O61acTy npuMeHeHus: cepHoi KUcnoThl. Cynb(haThl, B TOM YUCIE U KYHMOPOCHI.
IMuapocynsdarel. dusznueckne W XMMHUYECKHE CBOMCTBA COJIEH CEpHOM KHCIOTHL. Pacro3HaBaHue
cynb(daT-aHNOHOB.

A3ot. OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. A30T. Ctpoenue aroma. HaxoxnmeHue B
npupoae. dusnyeckue cBoiicTBa. OKUCIUTENbHBIE M BOCCTAHOBUTENbHbIE CBOMCTBA. [losmydenue u
IIPUMEHEHHE a30Ta.

CtpoeHune MOJIEKYJIbl aMMHUaka, ero ¢usndeckue cBoicTBa. (OOpa3oBaHHE MEKMOJICKYISPHOM
BOJIOPOJHOM CBSI3U. XHMMHUYECKHE CBOWCTBA aMMHMaka KaKk BOCCTaHOBHUTENs. OCHOBHBIE CBOMCTBa
aMMuaka Kak 3JeKToHoJoHopa. KommiexkcooOpa3oBanue c ydactueM ammuaka. B3aumoneiictBue
aMMHaKa C OPraHMYECKMMHU BEUIECTBAMHM U C YIUVIEKMCHBbIM ra3oM. llomyueHune um npumeHeHue
ammuaka. CoJii aMMOHHUS: CTPOCHUE MOJIEKYJ, (PU3NYECKUE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.
Coneobpazyronue (N2Os, NO2, N2Os) u HeconeoOpasyronue (N2O, NO) oxcumsl. X cTpoeHwue,
¢buznyecKkue 1 XuMU4eckre CBONCTBa.

A3zoTHCTass KHCIIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBHUTENIbHAS JBONCTBEHHOCTh. COJIM a30THCTOU
KUCTIOTBl — HUTpUTHL. CTpoeHHEe MOJIeKYNIbl U (U3NYECKHUE CBOMCTBA a30THOM KHCIOTHL. Eé&
XUMUYECKHUE CBOMCTBA: KUCIOTHBIE U OKUCIUTENIbHBIE B PEAKUUAX C METaUlaMUd M HEMETaJlJlaMH,
peakuuy CO OPraHMYECKMMHU M HEOPraHWYECKUMU coequHeHusAMH. [lomyyeHue a30THON KHCIIOTHI B
MIPOMBIIIJICHHOCTH U Jlabopatopuu U e€ mnpuMeHeHue. HuTparbl (B TOM 4YHCIIE U CEIUTPHI), UX
¢buznueckue U XuMu4eckue cBoiicta. Tepmudeckoe pa3ioxkeHne HUTPaToB. [IpuMeHnenne HUTPaTOB.
®ocdop. Crpoenue aroma u amioTponus Qochopa. dPusznyeckue CBOKWCTBA aAJUIOTPOIHBIX
Moau(puUKaMil M MX B3auMomnepexoabl. XHMMUYECKHe CBOHCTBa (ocdopa: OKUCIUTETbHBIE (C
MeTajulaMHi), BOCCTaHOBUTENbHBIE (C 00Jiee 3JIEKTPOOTPHLATEILHBIMU HEMETaJUIaMH, KHUCIOTaMH-
OKHCITUTENSIMH, OEpTOJIETOBOM COJbIO) M JUCHPONIOPLUUOHUPOBaHU (co menoyamu). HaxoxnaeHnue B
npupojie u ero nouydenue. ocduH, ero crpoeHue 1 cBOiCTBA.

Oxcuast pochopa(lll) u (V). DochopHbie KUCTOTH, UX (PHUIUUECKHE M XUMUYECKHE CBOMCTBA.
[Tonmydenne u mnpumenenue optodocdopnoit kuciaotsl. Comau opTOoPOCPOpPHON KHCIOTBI U HX
IIPUMEHEHHE.

Yraepoa. Yraepon — snemeHT [VA-rpynmnel. AnNnoTponHbie MOAUGUKAIIMK YIIepoJia, UX MOJTydeHue
u cBoiicTBa. CpaBHEHHE CBOMCTB ajMasa U rpadura.



XUMHUYECKHE CBOMCTBA YIJIEpoJa: BOCCTAHOBUTENbHbBIE (C rajJoreHaMM, KMCIOpOAOM, CEPOil, a30ToM,
BOJI0#, okcuaoM Menu(ll), KucnoTaMu-OKUCIUTENAMHI) U OKUCIUTENIbHBIE (C METaJIaMU, BOJAOPOIOM U
MEHe€ JIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMHU). YTJIEPOJI B IIPUPOJIE.
Oxcup yrnepoga(ll): crpoenne MosieKyibl, CBOWCTBA, OJIYYEHUE U IPUMEHEHHUE.
Oxcup yraepoga(lV): ctpoeHue MoeKyIbl, CBOMCTBA, OJy4YEHUE U IPUMEHEHHE.
VYronbHas KucioTa u e€ Cou: KapOOHAThl M THAPOKApOOHATHI, — UX MPEJCTABUTENN U IPUMEHEHHE.
Kpemumnii. Kpemuunii B npupoge. [losnyuenne u npumenenne kpeMHus. PU3NYECKUE U XUMHYECKUE
CBOMCTBAa KPHUCTAJUIMYECKOTO KPEMHHS: BOCCTAHOBUTENIbHbIE (C TajJoreHamH, KHCIOpPOJAOM,
pacTBopaMu IIeJOYe U IJaBUKOBOM KHCIOTHI) W OKUCIMTENbHbIE (¢ MeTauiamu). Oxcun
kpemHus(1V), ero coiictBa. Kpemuuenas kucnora u €€ coynu. CuimkaTHas IPpOMBIIIIIEHHOCTb.
Jemoncrpaumnu. Ilomydyenne Boaopona u ero cBoiictBa. Komnekuusi «l'anoreHsl — MpocThie
BemiecTBay. I[lomydeHue xiopa B3aMMOJEHCTBHEM II€pPMaHraHaTa Kajlus C COJSTHOM KHCIIOTOM.
[Tonyuenue consHOM KHUCIOTBI W €€ cBoMcTBA. OKMCIUTENbHBIE CBOMCTBA XJIOPHOM BOJBI.
OtbenuBatomiee neiicTBue >kaBeneBol Bojbl. ['opeHue crnuuku. B3pbIB merapabl WM MHUCTOHOB.
[Tonyuenue kuciaoposa pa3inoxkeHUEM MEepMaHIraHaTa Kajius U HuTpara HaTpus. [lomydeHue okcuaos
U3 TPOCTBIX M CIOXKHBIX BemiecTB. OKHCIIEHHME aMMMaka C TMOMOIIbIO HHAWKATOpa U 0e3 Hero.
PasznoxxeHne mnepokcuaa BOJOpPOJA, €r0 OKHUCIMTEIbHBIE CBOWMCTBA B PEAKIMHM C THUIPOKCHUIOM
xene3a(ll) m BoccTaHOBUTEIBHBIE CBOMCTBA C KHCIBIM pPacTBOPOM IepMmaHraHata kanus. ['opeHue
cepsl. BsaumopneilicTBue cepbl € METAIaMU: AJIIOMHUHHMEM, IIMHKOM, kene3oM. [lomydyenue
CEPOBOJIOPOJIA U CEPOBOJAOPOHON KHUCIOTHI. J[oKa3zaTenbCcTBO HamWuus Cyab()UI-HOHA B PACTBOPE.
KauectBennsie peakuu Ha CynbGUT-aHHOHBI. CBOMCTBA CEpHOM KUCIOTH. KauecTBEHHbBIE PeakIuy Ha
cynbGUT- U cynabhaT-aHuoHbl. CxeMa MPOMBINUIEHHON YCTaHOBKU (DPAaKIIMOHHOMN MEPEroHKH BO3IyXa.
[Tonyuenue u pasnoxenue xjaopujaa ammonusi. KauectBeHHas peakuus Ha noH amMoHus. [lomyuenue
okcuma azota(lV) peakumeid B3aMMOIEHCTBHS MEIU C KOHIICHTPUPOBAHHOM a30THOM KHCIIOTOM.
B3aunmonetictBue okcuaa azota(IV) ¢ Bomoit. Pasnoskenune HuTpaTa HaTpusi, TOpeHUE YEPHOTO MOPOXa.
I'openne docdopa, pactBopenue okcuma docdopa(V) B Bome. KauecrBennas peaknus Ha (ocdar-
annoH. Kosutekmuss MuHepalbHBIX yaoOpeHui. Kosutekiusi mpuUpOaHBIX COETUHEHUH yriepoja.
Kpucrannmaeckue pemérku anmmaza u rpadura. Amcopoumst okcuma azota(lV) akTUBHpOBaHHBIM
yrieM. BoccranoBnenne oxcuma wmemu(Il) yrmem. O3nHakomiieHHE € KOJUIGKIIUEH TIPUPOTHBIX
CHWIMKAaTOB M MNPOAYKIHMEH CUJIMKATHOW IPOMBINUICHHOCTU. lloslyueHne KpeMHHEBOM KHCIOTHI
B3aMMOJICIICTBUEM pacTBOpa CHJIMKaTa HATPHUsl C CHJIBHOM KHUCJIOTOM, PacTBOPEHHE KPEMHHUEBOM
KHCJIOTHI B IIEJIOYH, PA3JIOKEHHE IIPU HaIPEBaHUHU.
JlabopaTopHble onbIThl. KauecTBEHHBIE peaKkIIMKM HAa TAIOTEHU1-HOHBI. O3HAKOMIIEHHE C KOJUJIEKLIUEN
MIPUPOIHBIX coequHeHui cepbl. KauecTBeHHas peakuus Ha cynbdar-aHuoH. [lomyyeHue yriekucioro
rasa, B3aMMOJIEHCTBHUE MpaMopa € COJISTHOM KUCJIOTOM M MCCIelI0BaHHE ero cBOoWCTB. KauecTBeHHas
peakiusi Ha KapOOHAT-aHUOH.
IIpakTuyeckas padora 10. [losyueHne okcH10B HEMETAJUIOB U UCCIIEOBAaHUE UX CBOMCTB.
IIpakTHyeckasi padora 11. [losyueHue razoB u ucciae10BaHUE UX CBOUCTB.

Tema 8. Metaswisl (33 u).
lenounbie Mera/uibl. [lonoKeHHE IMIETOYHBIX METAJJIOB B NEPUOJUYECKON CUCTEME 3JIEMEHTOB
. 1. MenneneeBa U CTpOGHUE UX aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX U XUMHUYECKUX
CBOWCTB B 3aBHCHUMOCTH OT aTOMHOTO HOMepa MeTauia (M3MEHEHHE IUIOTHOCTH, TeMIepaTyp
IUIAaBJICHUS W KHUIEHHS, peakiuii ¢ Bomoi). EnuHuuHOe, ocoOeHHOe M o00Iee B peakiusix C
KHCIIOPOJIOM, JPYrUMU HEMETaUlaMH, XUJIKUM aMMHAKOM, OPraHMYECKUMH M HEOPraHUYeCKHUMU
KHCIIOTaMH U Ap. coeAnHeHUsIMU. HaxoxaeHue B mpupoje, UX MOJIydeHUE U IPUMEHEHHE.
Oxkcunpl, uxX noixydeHue u cBorcrna. [l[énouun, nux cBoiicTBa U NPUMEHEHHE.
Conu menoYHbIX METAJUIOB, UX MPEACTABUTEIN U 3HAUCHHE.
Meraisl IB-rpynnei: meab u cepedpo. CTpoeHre aTOMOB MeIM U cepedpa.
du3nyecKkue 1 XUMUYIECKHEe CBOWCTBA ATHX METAJLIOB, X MOJyYeHHe U MpUuMeHeHue. Mep u cepedpo
B IIPUPOJE.
CpoiicTBa u TmpuMeHeHHe BakHeWmmx coeauHeHuid: okcumoB menu(l) u (Il), cepebpa(l); comeit
meau(ll) (xmopuna u cynedara) u cepedpa (propuaa, HUTpaTa, XpoMara U arerara).



bepuiuii, Mmaruuii ¥ meéao4YHo3eMelbHbIe MeTa/uIbl. [lojlokeHHEe B MEPHOIUYECKON CHCTEME
aneMeHToB /[I. 1. MenneneeBa u crpoenus aromoB metauioB |l A-rpynnel. HaxoxneHnue B npupoe,
noytyueHue, GU3NYECKUe U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE METOYHO3EMENBHBIX METAIOB B UX
BOKHEUIIIUX COCTUHEHUH (OKCUIOB, TUIPOKCUIOB U COJICH).

BpemenHas u mocTosiHHAsE KECTKOCTH BOJBI M CIIOCOOBI YCTPAHCHHSI KXKIOTO M3 TUIOB. IOHUTHI.
uuk. Ilonoxenne B mepuoanueckoil cucreme sneMeHToB /. M. MenaeneeBa u cTpoeHus aTOMOB
nuHka. Ero ¢usnyeckue W XWMHYECKHE CBOWcTBa. HaxoxkaeHuwe B TpuUpOJle, TOJIYYCHUE U
MIPUMEHEHHE [IMHKA.

Oxcu, TUAPOKCU]T U COJIM LIMHKA: UX CBOWCTBA U PUMEHEHHE.

Anwomunuii. [lonoxenue B nepuoanueckod cucreme anemeHtoB [l M. MenaeneeBa u CTpOeHHs
aTomoB antoMunus. Ero ¢pusndeckue u xumuueckue cBoiictBa. Haxoxienue B mpupoe, mojyuyeHue u
MIPUMEHEHUE ATIOMUHHUSL.

Okcua, TUAPOKCHI M COJMU aTOMHUHHS (B KOTOPBIX QIIOMUHUN HaxXOJUTCS B BHJIE KAaTHOHA U
QIFOMUHATHI): UX CBOWCTBA U MpUMeHeHne. OpraHnyecKre COCTMHEHUS ATFOMUHUSI.

Xpom. [lonoxenue B nepuoauyeckoil cucreme sneMeHtoB [l M. MenzeneeBa u CTpoeHUs aTOMOB
xpoma. Ero ¢usmyeckue u xumudeckue cBoWcTBa. HaxokneHuwe B mpupoje, TMOJy4YeHHE U
MIPUMEHEHHE XpOMa.

CBoiicTBa, TOJIyUeHHE W TPUMEHEHHE BAKHEUIINX COCIMHEHHSI XpOMa: OKCHUIIOB U THIAPOKCHIOB
XpoMa, TUXPOMATOB U XPOMATOB IIEJTOYHBIX METAIIJIOB.

3aBUCUMOCTh KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB W THIPOKCHIOB XpoMa OT CTENEeHH €ro
OKHCIIEHUS. XPOMATHl U AUXPOMATHI, UX B3aUMOIIEPEXOIbl U OKHCIUTEIbHBIE CBOMCTRA.

Mapranen. Ilonoxenne B mnepuoamveckod cucrteme snemeHTtoB JI. . MeHneneeBa U CTpoeHUS
atomoB Mapranna. Ero ¢usnyeckne u xummuueckue cBoiictBa. Haxoxxenrue B mpupoe, MoJIydeHue u
MIPUMEHEHHE MapraHiia.

[Tosnydenue, CBOMCTBA M TPUMEHEHUE BAXKHEHIIIMX COCAMHEHUN MapraHia: OKCUJI0B M TMAPOKCHJOB,
coyieii mapraniia B paznmuuHoil crteneHu okwucieHus. Comm  mapranna(VIl), 3aBucuMocts ux
OKHCIIUTENBHBIX CBOMCTB OT CPEbl pacTBOPA.

Keaeso. [lonoxxenue B nepuoguyeckon cucreme snemeHToB /. M. MenaeneeBa u cTpoeHus aToMOB
xene3a. Ero ¢usnueckue u xumudeckue cBoiictBa. HaxoxkaeHnue B mpupojie, mojgydeHue (4yryHa u
CTali) M TNpuMeHeHHue dkenes3a. [lomyueHue, cBOWCTBA W NPUMEHEHHE BAXKHEUIIUX COEIMHEHUI
xenesa(ll) u (111): oxkcumoB, ruAPOKCUAOB, coseil. KoMIuiekcHbIE COeTMHEHNS Kene3a.
JemoncTpamuu. OOpa3ibl IMIEIOYHBIX META/UIOB. B3anMoelcTBHE MIETOYHBIX METAJIOB C BOJOM.
Peakuust okpamvBaHus IJIaMEHU COJIIMHU ILIEJIOYHBIX MeTamioB. OOpasisl MetamioB || A-rpymibl.
B3aunmopeiictBue kanbiuss ¢ BOJOOM. l'opeHne MarHuss B BOJE W TBEPAOM YIVIEKUCIOM Tase.
KauecTBeHHbIE peakIMy Ha KaTHOHBI MarHus, Kaiupliusg, Oapus. Peakuuu oxpalimBaHus IUIAMEHU
consiMu MetaiuioB || A-rpymmel. [lonydenue sx€ctkoit BoAbl U ycTpaHeHue xéctkoctu. [lomyuenue u
uccinenoBanue cpoiictB runapokcuna xpoma(lll). OxucnurenbHble CBOHCTBA IUXpOMAaTa KalMs.
OxkucinuTenpHbIE CBOMCTBA MepMaHraHara kanus. JlabopatopHsbie onbIThl. KauecTBEHHbIE peakMU
Ha KaTHOHBI MeIM U cepedpa

[lony4yenue u uccienoBaHue CBOMCTB 'MIPOKCUAA IMHKA. B3aumonelicTBue aqtOMUHMS C pacTBOpaMHu
KucioT u 1menoveil. llonydeHne w wu3ydeHue CBOMCTB TUApOKcHAa amoMuHus. Kosutekius
KeNe30coAepKalMX pya, uyryHa U cranu. [lonydeHue HepacTBOPUMBIX THUJIPOKCHUIOB Kejae3a U
n3y4yeHue ux cBoMCTB. [loyueHne KOMIUIEKCHBIX COEAMHEHUH JKele3a.

IpakTHyeckas padora 12. Penienne skcriepuMeHTaIbHbIX 3371a4 110 TeMme «llomyuenue coeanHeHui
METAJJIOB M HCCIIEJOBAHUE UX CBOMCTBY.

IIpakTuyeckass padora 13. PemeHue 5KCHEpUMEHTAIBHBIX 3a1ad MO TemaM: «MeTtamnel» u
«Hemeranmne».

IloBTOpenue(8 4) +6

Hmoeosas konmponvHas paboma.

3awuma uccredosamenvckux pabom u npoeKmos.



TemaTn4eckoe IJIAHUPOBAaHHE.

Konuuectso
Ne i/m HaumenoBanue pa3zenos 4acoB
10 kaacc. Opranuyeckasi XuMus
1 |HayasibHble NOHATUS OPraHUYECKON XUMUU 18
2 [IpenenbHBIE YIIEBOIOPOIBI 9+3
3 |HempepnenbHbIC YTIEBOAOPOIBI 22
4 |ApomaTHyuecKH€ yrieBoI0pOabl 12
5 [[pupoHbIC HCTOYHUKH YTIEBOJOPOIOB 8
6 |[[mapoxcuicoaepk aline OpraHnIecKre BEIIecTBa 20
7 |Agpaeruabl U KETOHBI 10+1
8 |KapOoHOBBIE KHCIOTHI M X TIPOU3BOTHBIE 20
9  |VraeBoubt 13
10 |A3oTcoepsKkaniyie OpraHuvIecKue COSTMHCHUS 25
11 [[loBTopenue u 06001I€HNE N3YYEHHOTO 8
12 |Peseps. BeimoaHeHMe HCCIeI0OBATEIBCKIX Pa0OT U IPOSKTOB. 6
Htoro 175
11 kaace. Oomiasg xumMus
1 |Crpoenue aroma. [leproauuecknii 3aKoH U eprHoOANYECKast 15
cucTeMa xumMudeckux ayemenToB J[.M1. MenaeneeBa
2 [ Xwmudeckas CBSI3b M CTPOCHHE BEIIECTBA 14
3 |lucmepcHble CUCTEMBI U PaCTBOPBI 12
4 3aKkOHOMEPHOCTH MPOTEKAHUS XMMUUYECKUX PEaKIuil U (U3UKO- 14
XUMHUYECKUX TporieccoB (14 ).
5 [XuMuueckue peakiiuu B BOJHBIX PACTBOPAxX 21
6 |OKHCIUTETbHO-BOCCTAHOBUTEILHBIC MPOIECCHI 13
7  |Hemerasibl 40
8 [Meramibl 33
9 [[loBTOpeHHE M 0000IIEHNE U3YICHHOTO 3
10 |Pe3eps. BrimonHeHHE BcciieI0BaTEIbLCKUX PAOOT U MPOEKTOB. 5
HToro 170
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