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IHosicHUTEeALHAA3ZANUCKA

Hactosmass pabGouas mnporpamma  paspaboraHa Ha ocHOBe DenepalibHOTO
KOMIIOHEHTA TOCy/IapCTBEHHOTO CTaHapTa 0011ero oopa3oBaHusi, yTBEPKIACHHOTO
npukazoM MunucrepctBa obpazoBanusi PO No 1089 ot 05.03.2004, ITpumepHoit
IporpaMMbl CpPEeIHEro (IOJHOTO) 00pa3oBaHHs MO0 XUMHUM (0a30BBI YPOBEHbB),
aBropckoit mporpammel O.C. T'aOpuensiHa, cootBeTcTBytomieil denepanibHOMY
KOMITOHEHTY T'OCYJIapCTBEHHOI'O CTaHJapTa oOILIero oOpa3oBaHUsl U JOMYLIEHHOM
MunucTepcTBOM oOpa3oBaHus W Hayku Poccuiickont Deneparuu. (I"aGpuensH
O.C. Ilporpamma kypca xumuu jisi 8-11 kmaccoB o06mieo0pa3zoBaTeIbHBIX
yupexaenuit /O.C. I'abpuensin. — 2-e u3j., nepepad. u ngomn. — M.: lpoda, 2011.) u
B cootBercTBUuM ¢ YII MBOY «MBaHoBckasi cpemusst o0OiieoOpa3zoBaTeibHas
mkoJsia» Ha 2016-2017 yu.r.
MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE

®denepanbHblil  0a3UCHBIM y4eOHBIM IUJIaH JJi1  00pa3oBaTEIbHBIX
yupexaeHuil Poccuiickoit @eaepaunn otBoguT 140 4acoB 1j1si 0043aTENBHOTO
U3y4YeHUs y4eOHOro mpeaMeTa XMMHs Ha 3Tare CpeaHero (MoJHOro) oOero
oOpa3oBaHus Ha 0a30BOM ypoBHE, a UMeHHO B X M X| Kiaccax, u3 pacuera 2
yaca B HEIEIIO.

Pabouass mporpamma mpeaycmarpuBaer 136 yacoB 3a 2 roma oOyueHus
(Bpemsi peanuzalvy JAHHON MpOTrpaMMbl) U3 pacuera 2 yaca B Heaenlo 3a 34
yueOHbIx Henmenu B 10 u 11 kmaccax.

O0mas xapakTepucTUKA y4e0HOr0 npeamMera

OCHOBHBIMHU TpOOJIEeMAaMH XUMHUU SIBIIIIOTCST M3YYEHHE COCTaBa W CTPOEHUS
BEILECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHHUS, KOHCTPYHMPOBAHHE BELIECTB C
3aJlaHHBIMM  CBOMCTBaMHM, HCCIEAOBAHHE 3aKOHOMEPHOCTEH  XUMHUYECKUX
MpeBpallleHU ¥ MyTeW YNpaBJeHUS HMH B IENAX TMOJY4YEHUs] BEIIECTB,
MaTepuanoB, sHepruu. IloaTromy, kak Obl HU Pa3IMYATUCh ABTOPCKUE MPOrPaMMBbI
U y4eOHMKH TI0 TJyOMHE TPAKTOBKM M3Yy4aeMbIX BOMPOCOB, HUX YyueOHOE
COJIep>)KaHUE JIOJKHO 0a3upoBaThCsl Ha COJAEPKAHUM TMPUMEPHOU MPOTrpaMMBlI,
KOTOpPO€ CTPYKTYPUPOBAHO 1O TsATU OJiokam: MeToasl TMO3HAHUS B XUMUH;
TeopeTnueckue ocHOBBI XxuMuU; Heopranuueckass xumus;, OpraHudyeckas XUMHS;
Xumus 1 xku3Hb. Cofepikanne 3THX Y4eOHBIX OJOKOB B aBTOPCKHUX MpOrpaMmax
MOXET CTPYKTYPUPOBATHCS MO TEMaM U JETAJIU3UPOBATHCS C YUYETOM aBTOPCKUX
KOHIICTIIIUNA, HO JIOJKHO OBITh HAIPaBIECHO HAa JOCTHXKEHUE IIeJICH XUMHYECKOTO
oOpa30oBaHUs B CTAPIIICH MIKOJIE.
HMean
N3yueHnne xXuMuUM B CTapiied IIKojge Ha 0a30BOM YpOBHE HaIMpaBJICHO Ha
JOCTHXKEHHE CIEAYIOMIMX LEeei:
* OCBOCHME 3HAHUN O XMMUYECKOU COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpPA, BAXKHENIIINX XUMHUUECKUX OHATUAX, 3aKOHAX U TEOPHUSIX;
* OBJAJCHUE YMEHUSMH TPUMEHATH I[OJYYEHHbIE 3HAHUS MJi1 OOBSICHEHHUS
Pa3HOOOPa3HBIX XUMUYECKUX SIBIICHUN U CBOMCTB BEILIECTB, OLIEHKU POJIU XUMUU B
Pa3BUTUH COBPEMEHHBIX TEXHOJOTHUI U MOJYYEHUU HOBBIX MaTEPUAJIOB;



* pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB M HHTEIUICKTYaJbHBIX CIOCOOHOCTEH B
MpoLIeCCe  CaMOCTOSITENIBHOTO — MPUOOpETEeHUsT  XUMHUYECKHUX  3HAHUU ¢
UCIIOJIb30BAaHUEM  PA3jMYHBIX HCTOYHUKOB HH(OpMaANMM, B TOM YHCIE
KOMITbIOTEPHBIX;

* BOCIIUTaHUE YOEKJICHHOCTU B MO3UTHUBHON POJIM XUMUHU B )KM3HU COBPEMEHHOTO
oOIIecTBa, HEOOXOAMMOCTH XHMHUYECKHM TPaMOTHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M OKPYKAIOUIEN CPELE;

* IPUMEHEHHUE MOJIYYEHHBIX 3HAHUU M YMEHUU JJIsl 0€30MaCHOTO HCIIOIb30BAHUS
BEIIECTB M MaTepuajoB B OBITY, CEJIIbCKOM XO3fiWCTBE W Ha MPOU3BOICTBE,
pEelIeHUs] MPAKTUYECKUX 3aJad B IOBCEIHEBHOW KU3HH, NPEIyIPEKICHUS
SBJICHHUI, HAHOCSIIINX BPEJl 3/0POBBIO YETIOBEKA U OKPYIKAIOIIEH Cpee.

OO0ueyuyeOHbIe yMEHHS, HABBIKU M CIIOCOOBI 1eATEJIbHOCTH

PabGouass  mporpamma mnpeaycMmarpuBaeT (OPMHUPOBAHHE Y YyYalIUXCs
oO1IeyuyeOHbIX YMEHUM M HABBIKOB, YHHUBEPCAIBHBIX CIOCOOOB ACSATEIBHOCTU U
KJIFOUEBBIX KOMIETEHIMH. B 3TOM HampaBlieHMM NpUOpUTETAMU ISl Y4eOHOTO
npeamera «Xumusi» B 10, 11 xiaccax Ha 0a30BOM ypOBHE SIBIISIIOTCS: YMEHHUE
CaMOCTOSITEIbHO W MOTHMBHPOBAHHO OPTraHU30BBIBATH CBOK) I[103HABATEIIbHYIO
JEATEIbHOCTh (OT TIOCTAHOBKM II€JIM JIO TIOJYYEHHS U OICHKU pPe3yJbTaTa);
UCIIOJIb30BAHUE  DJIEMEHTOB  MPUYMHHO-CIEJACTBEHHOTO U CTPYKTYPHO-
(YyHKUHMOHAJIBHOTO — aHaJNM3a;  OMNPENEICHUE  CYIIHOCTHBIX  XapaKTEPUCTHK
U3y4aeMoro OOBEKTa; yYMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYKIEHHUSA, AaBaTh
OIpEJENIeHHMs], PUBOJUTH J0KA3aTEIbCTBA; OLIEHUBAHUE U KOPPEKTHUPOBKA CBOETO
MOBEJICHUS B OKPY>KaIOIIEH Cpejie, BHIMOJHEHUE B MPAKTUUECKOU JEATEIbHOCTH U
B TOBCEJHEBHOM JKM3HU ODKOJIOTHYECKUX TpeOOBaHWI;  HCIOJIb30BaHUE
MYJIBTUMEIUMHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTUH i1 00pabOTKH,
nepeaadr, CUCTeMaTu3aluu UHPOpMaluu, CO3JaHusl 0a3 JaHHBIX, NPE3ECHTAIlUU
pE3yIAbTAaTOB MMO3HABATEIIBHON U MPAKTUYECKON €SI TENbHOCTH.
IIporpamma HanpasjieHa Ha ¢GopMUpPOBaHNeE yUeOHO-YIIPABICHYECKUX YMEHUN
U HaBBIKOB, y4€OHO-KOMMYHHUKATHUBHBIX, Y4€OHO-MH(QOPMAIIMOHHBIX YMEHUH U
HABBIKOB, Pa3BUTHE JIOTMUECKOTO MBINIIEHUS HAa OCHOBE (DOPMUPOBAHHS YMEHUUN
CpaBHHUBaTh, KJIaCCHU(UIMPOBATh, 0000IIATh, AeNaTh BBIBOJBI, aHAJIHW3UPOBATh,
COIOCTABIISATh.

Opranuszanus o0y4yeHust

dopMbl OpraHu3anum o0ydeHusi: UHIUBHUIYyalbHasl, TapHas, TPynnoBas,
WHTEpPaKTUBHAS.
MeToabl 00y4eHusi:
[To ucTOYHUKY 3HAHUM: CIIOBECHBIC, HATJISAHBIC, PAKTUYECKUE;
[To ypoBHIO 1MO3HABATENIbHON AaKTUBHOCTH: MMPOOJIEMHBIHN, YaCTUYHO-TIOUCKOBBIH,
O00BSCHUTETHLHO-MILTIOCTPATUBHBIN;
TexHonorum o0y4eHusi: MHANBUyaIbHO-OPUEHTUPOBAHHAS, PA3HOYPOBHEBAS,
HUKT

Pe3yabTarsl 00yyeHust



dopMbI MPOBEPKHU U OIICHKU PE3YJIbTaTOB 00YUEHUSI:

((popMBI IPOMEKYTOYHOTO, UTOTOBOTO KOHTPOJISI, TOM YKCIIE TPE3EHTALIUH,
3alllMTa TBOPUYECKHUX, TPOCKTHBIX, UCCIIEIOBATEILCKUX PabOT)

Cnoco0bI NpOBEePKH U OLIEHKHU Pe3yJabTATOB 00Y4Y€eHUs: YCTHHIC 3a4YETHI,
MPOBEPOYHBIEC PAOOTHI, UHTEPAKTUBHBIC 33]/IaHUS, TECTOBBIM KOHTPOJIb,
MpaKTUYECKUE U JabopaTopHbIE padOTHI.

CpencrBa npoBepKH U OLEHKH Pe3yJIbTATOB 00y4YeHHUs:

Kitou k Tectam, 3a4€THBIE BOITPOCHI, PA3HOYPOBHEBBIC 3a/I1aHUs, TPAKTUUECKUE
padoTHL.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHHUKOB

B pe3yiabTarte n3dy4yeHusi Kypca XuMHuu Ha 0a30BoM ypoBHe yueHuk 10 kiacca
JOJIKEH::

1.Tpe0oBaHMS K YCBOCHHUIO TEOPETHYECKOI0 Y4eOHOI0 MaTepuaJia.

3HATH/TIOHUMATH:OCHOBHBIE TIOJOXKECHUS TEOPUHU XHMUYECKOTO CTPOCHUS
BEIIECTB,  TIOMOJIOTHIO,  CTPYKTYPHYIO  HM30MEpHIO,  Ba)KHEUIIHE
(yHKIMOHANBHBIE TPYNIBl OPraHUYECKUX  BEIIECTB, BHUIBI  CBs3EH
(omMHApHYIO, ABOHHYIO, apOMAaTHUECKYIO, BOJOPOIHYIO), HX DIIEKTPOHHYIO
TPAKTOBKY W BJIMSHAE HA CBOWCTBA BEIICCTB. 3HATh OCHOBHBIC MOHSITHS
XUMHU  BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHHIA:  MOHOMEp,  IOJHMED,
CTPYKTYpHOE 3BEHO, CTEIICHb TOJMMEPH3aINK JUHEHHAs, pa3BEeTBICHHAS U
NPOCTPAHCTBEHHBIC  CTPYKTYpBI, BJIMSHUE CTPOCHHS Ha  CBOWCTBA
TIOJIUMEPOB.

YMeThb: pa3bACHATh HA MPHUMEpax MPUUYUHBI MHOTOOOpA3Hs OpPraHMYECKUX
BEIIECTB, MaTepHAIbHOE EIMHCTBO OPraHWYeCKUX ¢ HEOPTraHMYECKHX
BEIIECTB, NPUYMHHO-CICJCTBEHHYI0 3aBUCUMOCTb MEXIY COCTaBOM,
CTPOCHUEM U CBOMCTBaMH BEIIECTB, PA3BUTHE MTO3HAHUS OT SBJICHHS KO BCE
0osee riryOOKOH CYIIIHOCTH.

2. TpeboBanusi K ycBoeHHIO (aKTOB.

3HATL CTpOEHHE, CBOWCTBa, NPAKTHUECKOE  3HAYCHHUE MpenebHbBIX,
HENPEJENbHBIX M apOMAaTUYECKUX YTJIEBOJAOPOJOB, OJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, albACTHUAOB, KapOOHOBBIX KHCIIOT, CJIOKHBIX
3¢pUpPOB, KUPOB, TIIOKO3BI U Caxapo3bl, KpaxMaia U MEJUTF0JI03b, aMUHOBH
aMUHOKHUCJIOT, OenKkoB. 3HaThb OCOOCHHOCTHM CTPOCHHMS, CBOMCTBA,
IIPUMEHECHUS  BAXKHEHIIMUX  IPEACTABUTENIEM  IUIACTMACC, Kay4dyKOB,
MIPOMBITIUICHHYIO TTepepaboTKy HedTH, TPUPOTHOTO rasa.

YMeTb M01b30BaThCSl CTPOCHUEM, aHAJIM30M M CUHTE30M, CHCTeMaTH3aIel
u 0000meHneM Ha y4yeOHOM Marepuaje OpPraHMYecKOd XHMHH;
BBICKA3bIBaTh CY>KJCHHUS O CBOWCTBAX BEIIECTBA HA OCHOBE UX CTPOCHHS U O
CTPOCHHMH BELIECTBA 110 UX CBOICTBAM.

3.TpeGoBaHus K YCBOEHHI) XMMUYECKOT0 SI3bIKA.



3HATh M YMeThb pPa3bACHITH CMBICT CTPYKTYPHBIX M DJIEKTPOHHBIX (opmys
OpraHUYeCKUX BEIIECTB U 0003HAYaTh PACHpPEICICHUE 3JIEKTPOHHOM MJIOTHOCTH B
MOJIEKYJIaX, Ha3bIBaTh BESIECTBA MO COBPEMEHHON HOMEHKJIATYpE, COCTABJISATH
YpPaBHEHUSI PEAKIM, XAPAKTEPU3YIOIMIMX CBOMCTBA OPraHUYECKUX BEIIECTB, MX
T€HETHUYECKYIO CBS3b.

4. TpeboBaHus K BBIIOJHECHUIO XUMHYECKOTO SKCIIEPUMEHTA.

3HaTh 1npaBuiga pabOThl € U3YYEHHBIMM OPraHMYECKMMM BEIIECTBAMH U
000OpyZOBaHUEM, TOKCHYHOCTH U TOXapHYI OMNAacHOCTh OPTraHUYECKUX
COCIUHCHUM.

YMeTh MNpPakTUYECKH OMNpPENEsTh HalWyue Yriepojaa, BOJOpOJa U Xjopa B
OpTraHUYECKUX BEIIECTBA; OMPEACNIATh MO0 XapaKTEPHbIM PEAKIUSM HENpeeIbHbIe
COCIMHEHUs, OJHOATOMHBIE W MHOTOATOMHBIE CHUPTHI, (PEHOJIBI, abJACTH]IBI,
KapOOHOBBIE KUCJIOTHI, YIJI€BObI, AMUHBI, aMUHOKHUCIIOTHI U OCJIKH.

B pe3yabTarte udyyeHusi XuMum Ha 0a30BoM ypoBHe yueHuk 11 kiacca
JA0JIKEeH

3HATH / IOHUMATDH

e GAJICHEU UG XUMUYECKUe NOHAMUA. BEIUICCTBO, XUMHYCCKHN 3JIEMEHT,
aToOM, MOJIEKYyJla, OTHOCHUTEJIbHbIC aTOMHasi W MOJEKYJsIpHas MacChl, HOH,
aJUIOTPONMS,  WU30TONBI,  XUMHYECKassh  CBSA3b,  DJIEKTPOOTPHUIATEIBHOCTb,
BaJICHTHOCTh, CTEIEHb OKHCJIEHHS, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00BEM,
BEILIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUSI, PACTBOPHI, DJICKTPOJIUT
U HEIJNIEKTPOJIMUT,  DIEKTPOJUTHUYECKas  JAUCCOIMAIMSA,  OKUCIUTEIb U
BOCCTAHOBUTEb, OKHCJICHHE M BOCCTAHOBJICHHE, TEIJIOBOM 3(PeKT peakiuu,
CKOPOCTh XMMUUYECKOM peaklnu, KaTajlu3, XUMUIECKOE PaBHOBECHE, YTJIEPOIHbBIN
CKeJleT, PYHKIMOHAIbHASI TPy, U30MEpHUsl, TOMOJIOTHS;

* OCHOGHblEe 3AKOHbl XUMUU. COXPAHCHUS MACChl BELIECTB, IMOCTOSHCTBA
COCTaBa, NEPUOJUUCCKUN 3aKOH;

° OCHOBHbIEe MeopUU XUMUU. XUMHYECKON CBSI3H, BJIECKTPOIUTHYECKOU
JIUCCOIMALINK, CTPOCHHUSI OPTaHUYECKUX COCIMHEHMUIA;

e BAIICHEIIWIUE BeUiecCmBa U MAmepuanvl. OCHOBHBIE METAJIbI U CILUIABBI;
CepHasi, COJIsIHAsA, a30THASI U YKCYyCHAs KUCJIOTBI, IIEJI0YH, aMMUAK, MUHEPAJIbHbIE
yInoOpeHus, MeTaH, dTWICH, alleTUJIeH, OCH30JI, dTAHOJI, KUPBI, MbUIA, TIIOKO34,
caxapo3a, Kpaxmaj, KJeT4aTrKa, OCJIKM, HCKYCCTBCHHbIE W CHHTCTHUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh

e  Ha3blgamb V3YUYCHHBIC BEIIECTBA MO «TPUBHAIBHON» WA MEXKIYHAPOIHOU
HOMEHKJIATYyPE;

e onpedenamp. BAICHTHOCTb U CTENEHb OKUCICHHUS XMMHYECKUX DJIEMEHTOB,
TUIl XUMUYECKOM CBSI3W B COCIMHEHMSIX, 3aps]l MOHA, XapaKTep Cpelbl B
BOAHBIX  pacTBOpax HEOPraHWYECKUX COCIWHEHUN, OKHUCIMUTEIb U
BOCCTAHOBUTENb, IPUHAUICKHOCTh BEIIECTB K pa3IM4YHBIM  Kjaccam
OpraHU4ECKUX COCIUHEHU;

e Xapaxmepu3oéamp. DJIEMEHTbl MaJbIX IEPUOJOB IO HX IOJOXKECHHUIO B
nepuoanueckoit cucreme Jl.M.MenneneeBa; o0mme XUMHYECKHE CBOICTBa



METAJJIOB,  HEMETAJUIOB, OCHOBHBIX  KJAaCCOB  HEOPTaHUYECKHX U
OpTraHWYECKUX COEIMHEHUI; CTPOCHHE U XMMHUUYECKUE CBOKCTBA M3YYEHHBIX
OpraHUYECKUX COECTMHEHUM;

e  00BACHAmMb. 3aBHUCUMOCTb CBOWICTB BEUIECTB OT MX COCTaBa U CTPOCHMS;
NPUPOJY XUMHUYECKON CBSI3M (MOHHOM, KOBAJICHTHOM, METaUTMYECKOM),
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKLIHUHA U TOJIOKEHUS XUMHUYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

e GbINOIHAMb XUMUYECKUU IKCHEPpUMEHm TIO PACIIO3HABAHUIO BAXKHEWIINX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

e  NP06OOUmMb CAMOCTOSITCIBHBIA IMOWUCK XWUMHUYECKOH WHGOpPMAIUU C
UCITOJIb30BAaHUEM PA3JINYHBIX HCTOYHUKOB (HAYYHO-IOIMYJSIPHBIX HW3IaHUM,
KOMIIBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB HHTepHETa); UCHOJIb30BATh
KOMITBIOTEPHBIE TEXHOJOTUU i1 OOpadOTKM M MepeJaud XUMUYECKOH
uH(OpMAIUH U €€ MPEJICTABICHUS B Pa3IUYHBIX (OpMax;

HCNOJIb30BATh NPHOOPETEHHbIe 3HAHUSI W YMEHHSI B NPAKTHYECKOI

JAeATEJbHOCTH H NOBCEAHEBHOM KU3HU JUIA:

e  OOBSICHEHUS XUMHYCCKUX SIBJICHHI, MPOUCXOSIINX B MPUPOJC, OBITY U Ha
IPOM3BOICTBE;

e  OMNpEIeNeHUsT BO3MOXKHOCTH TIPOTEKAHUS XHMHYECKHX IpPEeBpaIleHUuil B
Pa3IMYHBIX YCIOBUSAX M OIICHKH X MOCIIEICTBUI;

e  DKOJOIMYECKH IPaMOTHOIO MOBEACHUS B OKpYXKalolIeH cpene;

e  OILEHKM BIUSHHUS XHMHUYECKOTO 3arps3HEHUS OKpY)Kalmeld cpeasl Ha
OpTaHU3M YeJOBEKa U IPYTHe )KUBBIE OPTaHU3MBbI;

e  0Oe3omacHOro oOpalieHus C TOPIOYMMHU M TOKCUYHBIMU BEILECTBaMH,
71a00paTOPHBIM 000PYI0BAHUEM;

e  TPUTOTOBJIICHHWS PACTBOPOB 3aJaHHON KOHIICHTpAlMM B OBITY W Ha
IPOM3BOICTBE;

e  KPHUTHYECCKOW  OIIGHKH  JIOCTOBEPHOCTH  XHMHUYECKOH  WH(pOpMAIINH,
MOCTYNAIOMIeH U3 Pa3HbIX HCTOYHUKOB;

e  TMOHHMMAHMS B3aMMOCBSI3U y4€OHOTO MpeIMETa ¢ OCOOEHHOCTSMU IpodeccHii
U TpoeCCUOHATBHON AESITeTFHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHMS IO
JaHHOMY Y4eOHOMY IpeIMETY.



Conepxxkanue yueOHOro nmpeamera
10 knace
Beeoenue(luac)

[Ipenmer opranmyecko xumuu. CpaBHEHHE OPTraHUYECKUX COCAUHEHUM C
HeopraHndecKuMH. IIpupoaHbIe, HICKYCCTBEHHBIC U CHHTETUICCKHE OPTraHUYCCKUC
COCTMHCHHSI.

Temal.Teopus cmpoenusn opzanuueckux coeounenui(7uacos)

BanenTHOCTh. XHWMHYECKOE CTPOCHHE KaK TMOPSAOK COSAMHEHUS aTOMOB B
MOJICKYJIE COIJIACHO WX BaJICHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHS OpPraHWYEeCKUX coenuHeHuid. [loHATHE O TOMOJOTHMH U
TOMOJIOTaX, M30MEPHUH U U30Mepax. XUMHUECKHE (POPMYIBI U MOJEITH MOJICKYJ B
OpraHUYEeCKOMN XAMUU.
. Mojenu MoJieKys TOMOJIOTOB U M30MEPOB OPraHUYECKUX COCTUHEHUH.

Tema2. Yeneeo000poowt u ux npupoousie ucmounuku (16uacoe)

[Ipuponnsiii ra3. Ankasnsl. [lpupomHsiii Ta3 kak TtomimBo. IIpenmyiiecTBa
MPUPOIHOrO rasza IMepel APYrMMU BHUJaMH ToruBa. CocTaB HPUPOJHOTO Trasa.

A 1 K a H bl: TOMOJIOTHYECKUNA Psi, U30MEPUS M HOMEHKJIATypa alKaHOB.
XUMHUYECKHE CBOWMCTBA ajKaHOB (HAa MpUMEpe MeTaHa M JTaHa): TOpPEHHUE,
3aMeIleHUE, PA3N0KEHUE U ACruapupoBaHue. [[puMeHeHrne ankaHOB HAa OCHOBE
CBOICTB.

A 1 K € H bl OTWIEH, ero IMoJy4yeHHue (JeruapupoBaHUEM »dTaHAa U
Jeruapartanued  dTaHoja). XHUMHYECKHME  CBOMCTBA  JTWIIEHA: TOPEHHUE,
KaueCTBEHHbIC peakiuu (oOeciiBeynBaHUE OpOMHOW BOABI W  pacTBoOpa
MepMaHraHara Kajius), rujparanus, noaumepusamnus. [lomusTuiaeH, ero cBoicTBa
51 IIPUMEHECHHUE. IIpumenenue ATUJICHA Ha OCHOBE CBOWCTB.

AnkaagueHbl U KayudyK u. [loastue 06 aikaarieHax Kak yriieBoJI0poOaax
C IBYMS JBOMHBIMH CBSI3SIMH. XMMHYCCKHE CBOMCTBa OyTaaueHa-1,3 u m3ompeHa:
oOecliBeunBaHre OpOMHON BOABI U TMOJUMEpH3alMid B Kaydyku. Pesuna.

A 11 K ¥ H bl. AICTHICH, €r0 MOJy4YeHHWEe MHUPOIN30M METaHa U KapOUTHBIM
cocoboM. XUMHUYECKHE CBOMCTBA aleTUJIEHA: TOPEHHE, OOEeCIBEUNBAHHE
OpOMHOW BOJIbI, TPUCOEIUHEHUE XJIOPOBOJAOPOJA WM THapaTanus. llpuMmeneHue
alleTUJICHA Ha OCHOBE CBOMCTB. Peakius moJUMepU3alMi BUHWIXJIOPUA.
[TonmuBUHWIXTIOPU 151 €ro MIPUMEHEHHE.
b e 1 3 0 1. [lonydyeHue O6eH30/1a U3 reKcaHa M aleTHIeHa. XUMUYECKUE CBOMCTBA
OcH30J1a: TOpeHUe, rajoreHupoBaHue, HUTpoBaHue. [IpuMeHeHuwe OeH3o0Jla Ha

OCHOBE CBOWCTB.
H e ¢ 1 b. CocraB u nepepabotka Hedptu. Hedprenpoaykrsl. beH3un u nousrue
00 OKTaHOBOM qHCIIe.

J. Topenne wmerana, sTuieHa, auerwieHa. OTHOLIEHHWE METaHA, ATHIEHA,
arleTuyieHa W OeH305la K pacTBOpPY I€pMaHraHata Kaius U OpOMHOHN BoJe.
[lonyueHne HSTuieHa peakued Ieruaparauuy dSTaHOJa W JENOJMMEpU3alun
MOJIMATHIICHA, alleTUieHa KapOugHBIM crocoOoM. PasnokeHue kaydyka mpu
HarpeBaHNWM, UCIIBITAHNE MPOAYKTOB PA3JI0KEHUA HA HENpeAenbHOCTh. Komnekus



o0pasioB He(TH " HE(TEPOTYKTOB.
JI. 1. Ompenenenurie 53JI€MEHTHOIO COCTaBa OPraHUYECKUX COCAMHEHHWM. 2.
W3rotoBnenne  Mmonened  MoJekyn  yrieBoaopojoB. 3. OOHapyxeHUe
HEMpeNeNbHbIX COeAUHEHUN B KUAKUX HepTenponaykrax. 4. Ilomyuenue wu
cBoiicTBa aneruieHa. 5. O3HakomieHue ¢ Kosuiekiueil «HedTh U mpoaykThl ee
nepepadoTKM.

Tema 3. Kucaopoocooeprcawyue  coeOuHeHuss U UX  HPUPOOHbBLE
ucmounuxu(20uacos)

C m u p 1 bl [lonydyeHue sTaHona OpoKEHHEM TIIIOKO3bI M THUIApATallUEH
sTuieHa. [mapokcwnbHas rpynma kak ¢yHkiuoHanbHas. [IpeacraBnenue o
BOJOPOJHOM CBA3U. XMMHUYECKME CBOMCTBA ATAHOJIA: TOPEHUE, B3aUMOJECHCTBUE C
HaTpUeM, 0Opa30BaHUE MPOCTBIX U CIOXKHBIX 3(PUPOB, OKUCICHHE B aJbICTH/I.
[IpumeHeHne 3TaHOJa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 IOCIEACTBUSA M
IIPENYIPEXICHUE.

[TonsiTHE O MpPENENBHBIX MHOTOATOMHBIX CIIUPTAaX. [ TUIEPUH KaK MTPEACTABUTEIND
MHOTOAaTOMHBIX cnupTOB. KauecTBeHHass peakiuss Ha MHOTOAaTOMHBIE CIUPTBHI.
[Ipumenenue [JIMLEPHHA.

Kamenub i yroas. @ eHo a Kokcoxumuueckoe Npou3BOJICTBO U €r0
npoaykuus. IlomyueHue QeHona KOKCOBaHMEM KaMEHHOro yris. Bsaumnoe
BJIMSIHUE aTOMOB B MOJIEKYJie ()eHOJIa: B3aUMOJICHCTBUE C THAPOKCUIOM HATPUS U
a3oTHOM  kucnotrod. Ilonmukonaencauuss ¢enona ¢ dopmanbaeruoM B
dbenonodopmanbaeruanyo cMmoiy. lIpuMeHenue ¢QeHosla Ha OCHOBE CBOMCTB.

A npneru bl [lonmydeHue anpbaeruioB OKUCIEHUEM COOTBETCTBYIOUIUX
COUPTOB. XUMHUYECKHUE CBOMCTBA AJIbJIETHIOB: OKHUCIEHUE B COOTBETCTBYIOIIYIO
KHCJIOTY M BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMK cnupT. [Ipumenenue
dopManbaeruia u aleTanbieruja Ha OCHOBE CBOMCTB.

Kap6oHoBbie KucaoT bl [lonmyueHne kapOOHOBBIX KUCIOT OKUCICHUEM
aNbJACTHIOB. XHWMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTBI: OOINHME CBOMCTBA C
HEOPraHWYECKUMHU KUCJIOTaMU U peakuus sTepudukanuu. [Ilpumenenue ykcycHon
KHCJIOTBI Ha OCHOBE CBOWCTB. BpICIIME KUpHBIE KHUCJIOTBI Ha MpUMEpe
MATbMUTHHOBOU u CTEapHUHOBOMU.

CnoxHbBe PUpB U X HUDp bL [lomydyeHne CIOKHBIX YPUPOB peakiuent
srepudukannu. CioxHble >QUpbl B MNpupoje, WX 3HadeHue. [IpuMeHeHue
CJIOKHBIX 3¢upoB Ha OCHOBE CBOMCTB.
Kupel kak cioxsble 3Qupbl. XUMHUYECKHE CBOMCTBA KHUPOB: TUIAPOIU3
(OMbUIEHHE) W TUAPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHue >XKUpOB HA OCHOBE
CBOWCTB.

Y roaeB o bl YIeBOABL, UX KiIacCHU(pUKAIIUI: MOHOCaXxapuabl (TJIFOKO3a),
aucaxapuipl (caxaposa) W Mmojucaxapuibl (Kpaxmanal U IeJUII0I03a). 3HAYEHUe
YIJIEBOOB B AKUBOU IpUPOJE U B KU3HH YeJIOBEKa.

['moko3a - BemECTBO C JABOMCTBEHHOW (YHKIMEH - abJAETUIOCIHPT.
XHWMHUYECKHE CBOMCTBAa IJIFOKO3bl: OKHCIIEHHE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COpOUT, OpokeHHe (MOJIOUHOKUCIOE U  CIUPTOBOE).
[Ipumenenue TJIFOKO3bI Ha OCHOBE CBOMCTB.



Hucaxapuapl u mnonucaxapujipl. [loHsATHE O peakuusX MOJIUKOHJAEHCAIMU U
TUAPOJIM3a Ha TMPUMEpPE B3aUMOIIPEBPAICHUM: TJIOK03a <= MOJucaxapui.
J. Oxucienue cnupra B aiubjaerujl. KauecTBeHHas peakiys Ha MHOTOATOMHBIC
cnuptbl. Komnekuust «KaMmeHHBIH yroib W TPOAYKTHI €ro mepepadoTKu».
PactBopuMoOCTh (peHONIa B BOJE MpPH OOBIYHOM TeMmIrepaTrype W IpH HarpeBaHUU.
KauectBennble peakiuu Ha ¢eHoi. Peakius «cepeOpsHOro 3epkaiay aibAeTU0B
U I0KOo3bl. OKHUCIEHWE ajbJACTU0B U TJIOKO3bl B KHUCJIOTHI C IOMOIIBIO
ruapokcuga meau (I1). TlomydeHne ykCyCHO-3TUIIOBOTO U YKCYCHO-M30aMHUJIOBOTO
sapupoB. Komnmekuuss >gupHbix Macen. KadecTBeHHass peakuuss Ha Kpaxmall.
JI. 6. CaoiictBa stunoBoro cnuprta. 7. CpoicrBa rimnepuHa. 8. CBoilcTBa
dbopmanbaerumga. 9. CroiictBa ykcycHoW kuciotel. 10. CpoiicTBa >kmpoB. 11.
CpaBHEHHME CBOWMCTB PacTBOPOB MbLIAa M CTUPAIBHOTO mopomka. 12. ColcTBa
rtoK03bl. 13. CBoMCTBa Kpaxmarna.
Tema 4. Azomcooeporcanjue coeOUHEHUA U UX HAXOHCOCHUE 8 HCUBOTL
npupooe(9 uacos)

A M u H bl [lonsiTue 06 amunax. [lomydeHne apoMaTHUeCKOTr0 aMUHa - AaHWJIMHA
- U3 HUTPOOEH30J1a. AHWINMH KaK OpraHu4ecKoe OCHOBaHue. B3anMHoe BiusiHue
aTOMOB B MOJIEKYJI€ aHWJIMHA: 0CJIa0JIEHuE OCHOBHBIX CBOWCTB U B3aUMOJCHUCTBUE
¢ OpoMHoI BojioM. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.
AMUHOKUCIOT BL [lodydeHre aMUHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U
TUIPOJIN30M OeIKOB. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTepHBIX
OpPraHWYECKUX COCIMHEHUM: B3aUMOIECUCTBHUE CO IIEII0YaMHU, KUCIIOTAMH U APYT C
apyrom (peakuus noiavkoHaeHcaun). [lentuanas cBsi3b ¥ MOJIUNETITHIBI.
[IpruMeHeHEe aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonydyeHue 6eIKOB peakiuen MOIMKOHICHCAIIMH aMUHOKHUCIIOT.
[lepBruyHasi, BTOpUYyHasi U TPETUYHASL CTPYKTYPhI OETKOB. XMMUYECKHE CBOWCTBA
OEJIKOB: TOpPEeHHE, IEHATYpalltsl, TUAPOIN3 U IBETHBIE peakuu. buoxumuueckue

(GyHKUIMN OENKOB.
['eHeTnueckas CBsA3b MEXKIY KIaCCAMU OPTAHUYECKUX COCIMHEHUN.
HyxnenHnoBbie kucnotbl. CHHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE U3
HyKs1eoTHA0B. OO11uil miaH cTpoeHus Hykiaeotuaa. CpaBHEHUE CTPOSHUS U
dbynkuuit PHK n JIHK. Posb HyKJIEMHOBBIX KUCJIOT B XpaHEHHUH U TIepeaade
HacieacTBeHHOM nHbopManun. [loHsTHE 0 OMOTEXHOIOTUH U T€HHON WHKCHEPHH.
J1. B3aumopencTBEe aMMHUaKa U aHUJIMHA C COJISIHOM KUCIOTOW. Peakuus aHuInHa
¢ OpomHOIt BoJ0#1. Jloka3aTenbcTBO HaMU4Ks GyHKIMOHAIBHBIX TPYII B
pacTBopax aMUHOKUCIOT. PacTBopeHue u ocaxkienue 6enkoB. L{BeTHbIE peakiuu
OEJIKOB: KCAaHTONPOTEMHOBAsA U OMypeToBasi. 'opeHre NTUYbero nepa u
mepcTsaHor HuTu. Moaens moiekyibl JIHK. Tlepexonsr: aTaHOoNT — 3THIIEH
ATUJICHTIUKOIb — 3THIIEHTTUKOMIST Menu (I1); aTanon — sTanans — aTaHOBas
KHCJIOTA.
JI.14.CBoiicTBa0OEIKOB.
IIpakTuyeckas padora Nel. nentudukanus opraHMueCKUX COSIMHEHN.



Tema 5. Buonozuuecku akmugHsle opzanuueckue coeounenus(8uacoes)

®epw™MeHT b. OepMeHTH KaKk OMOJIOTHYECKHE KaTaau3aToOpbl OEIKOBOU
npupoasl. OcobenHoct GyHKUUOHUpOBaHUS ¢depmeHToB. Poib ¢depmeHTOB B
KU3HENEATECIbHOCTA  KUBBIX  OPraHWU3MOB W HAapOJAHOM  XO3SICTBE.

B utawmuH bl [lonstue o ButamuHax. Hapymenus, cBA3aHHbIE C BATAMUHAMM:
aBUTAMUHO3bI, THIOBUTAMHHO3bl M THUIEpBUTAaMUHO3bl. Butamun C Kkak
MPEACTABUTENb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KakK NpPEICTaBUTEIb
KHUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [loHATHE O TOPMOHAX KakK TyMOPaJIbHBIX PETYISATOpax
KUBHEJEATCNIbHOCTA JKUBBIX OpraHu3mMoB. WHCynIMH ¥ aJpeHaluH Kak
npecTaBUTENM TOPMOHOB. [IpodunakTrka caxapHoro auadeTa.

JlexapcTB a. JlekapcTBeHHAass XUMHUSA: OT UATPOXUMHUHU 10 XUMHUOTEPAIHH.
AcnupuH.  AHTHOMOTMKM U JucOaktepuo3. HapkoTtuueckue  BelecTsa.
Hapkomanus, 6oprba c HEl u MpOoQHIIaKTHKA.
J. Pa3znoxkeHue mepoKcHIAa BOAOPOAA KaTajlia3oil ChIPOrO Msica MU CBIPOTO
kaprodens. Komnexkuus CMC, conepskaiux sH3uMBL. VcnibiTaHue Cpelibl pacTBopa
CMC wunpukatopHoit Oymaroit. Mmmoctpammu ¢ ¢ororpadusiMu >KUBOTHBIX C
paznuyHbiMH  opMaMH aBUTaMUHO30B. KoJleKiusi BUTAaMHUHHBIX MpENapaToB.
HcnbiTanue cpeapl pacTBopa acKOpOMHOBOM KHCIOTHI MHIUKATOPHON Oymaromu.
HcnibITanne anTevyHoro npemnapara MHCyJIuHa Ha Oenok. JlomariHss, tadboparopHast
" aBTOMOOUJIbHAS arTeuka.

Tema 6. Hckyccmeennvle u cunmemuueckue noaumepsl (7uacoe)

NckyccTBeHHBIE MOJUM e P bl. [lonydeHne uckycCTBEHHbIX MOJUMEPOB,
KaK TPOAYKTOB XMMHYECKOW MOIU(UKAIUU TPUPOAHOTO IMOJIUMEPHOTO CHIPHSI.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIM IIENK, BHCKO3a), HX CBOWCTBA U
IIPUMEHEHUE.

CuHTETHUYECKUE NOJHUM e P bl [lonydeHHEe CUHTETUYECKUX TOJIUMEPOB
peakuusMH [MOJUMEpU3alud W NoJMKoHAeHcauuu. CTpykTypa NOJMMEpPOB
JMHENHAas, pa3BETBICHHAs U NPOCTpPaHCTBEHHAasA. [IpencTaBuTeny CHHTETHYECKHUX
IUIACTMAcCC: TMOJIM3TUJIEH HHU3KOIO M BBICOKOIO JABJECHUS, IOJMIPONWIEH U
noJMBUHWIXJIOpU. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KalpoH.
J. Komnekuusa mmactmacc W u3fenuid u3 HUX. KoJIEKIIMM MCKYCCTBEHHBIX U
CUHTETUYECKM BOJOKOH U W3Aenud U3 HUX. Pacrio3HaBaHue BOJIOKOH 10
OTHOUIEHUIO K HarpeBaHUIO u XUMUYECKU peaKkTHUBaM.
JI. 15. O3nakomienue ¢ oOpa3uaMyd IUIACTMAcC, BOJOKOH W Kay4dyKOB.
IIpakTnueckas padora Ne2. Pacno3zHaBaHue IacTMacC U BOJIOKOH.

11 kaacc
Tema 1. Cmpoenue amoma (6uacos)

AtoMm —  crioxHas  yactuma.  CTpoeHue  JJIEKTPOHHBIX  000JI0YEK
atomoB.Ilepuoanueckuii  3akoH u [lepmonnueckas cucTeMa XUMHUYECKUX



anemeHToB JI.MI. MeHneneeBa M CTpOEHME aTroMa. 3HAYEHUE MEPUOIUYECKOrO
3akoHa J[.11. Menneneena.

. Paznuunbie opMBI MEPHOIUYECKON CHCTEMbl XUMHYECKHX 3yemeHToB JI.I.
Menneneena

JI. KoHctpyrpoBaHue nepuoinueckoi TabJIUIIbl C HCTIOJIb30BAHUEM KapTOUYEK
Tema 2. Cmpoenue sewiecmea (24 uaca)

NonHas xumuyeckas cBs3b. KoBaneHTHass XUuMU4eckasi CBA3b. Metammyeckas
XUMHYECKas CBs3b. BogopoaHas xuMuueckas CBs3b.

[Tonmumepsl. [1nacTMacchl: TEPMOIIACTBI U PEAKTOILIACTHI, UX MPEACTABUTEIN U
npuMeHeHue. BonokHa: npupoHbie (pacTUTENbHBIE U KUBOTHBIC) U XUMUUYECKUE
(UCKYCCTBEHHBIE M CHUHTETUYECKHE), WX TMPEJACTABUTEIM U MNPUMEHEHUE.
Heoprannyeckue nojmMepsl. ["a3000pa3Hoe cocrosiHue BelecTsa. Tpu
arperaTHbIX COCTOSIHUSI BOJIbl. OCOOEHHOCTH CTpOEHUs Ira3oB. MoJsIpHBIA 00beM
razoo0pasHbix BemiecTB. [IpeacraBurenu T1a3000pa3HBIX BELIECTB: BOJOPOL,
KHUCIIOPOJl, AaMMHaK, VrIEKUCIbI Ta3, JTuieH. [lpumepbl ra3000pa3HbIX
OPUPOIHBIX CMECE: BO3IyX, NPHUPOAHBIA Ta3. 3arpsisHEHHE aTMochepbl
(KUCIIOTHBIE IO IH, MTAPHUKOBBIN 3 PekT) u 0oprda ¢ HUM.

Bonopon, kuciopon, yriekucibli ra3. AMMUAK, 3THIICH.

Pacuetsl mo xumMuyeckum (GopmyiaM M ypaBHEHUSIM peakiuii. Beraucnenus c
UCIIOJIb30BaHUEM  (PU3WYECKUX BENUYMH (KOJMYECTBO BEIECTBA, MOJSPHBIN
00beM raza, OTHOCUTEJIbHAS TIJIOTHOCTH T'a3a).

Kunkoe cocrosiHue BemiecTBa. Boga, ee 6uosiorudeckas poib. [IpumeHenue
BOJIbI. JKeCTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHeHus. MuHepalibHbIe BOJABI, HX
UCIIOJIB30BaHUE B CTOJIOBBIX U JieueOHbIX I1esax. JKuakue KPUCTALIBI U HX
MIPUMEHEHHUE.

TBepnoe cocrosiHue BeniecTBa. AMOp(HBIE TBEp/bIC BELIECTBA B MPUPOJIEC U
JKW3HU 4YEJIOBEKa, uX 3HAUYCHHE MW MpuUMeHeHue.Kpucrainmyeckoe CTpOeHHE
BEILECTBA.

Hucnepcusie cuctemsl. [lonsiTue o aucnepcHbix cucreMax. [lucnepcHas ¢asa
U jaucnepcuoHHas cpeaa. Kiaccudukanuss OUCTIEPCHBIX IO  arperaTHOMY
COCTOSIHUIO | TI0 pa3Mepy 4acTull ¢aspl. [')pyboaucnepcHble CUCTEMBI: SMYJIbCHUH,
CyCHEH3UH, a3p030iiu. TOHKOAMCIIEPCHBIE CUCTEMBI: Teiu U 30iu. Koarynsauus u
CHUHEpE3HuC.

CoctaB BemtectBa. Cwmecn. KauecTBEHHBII M KOJMYECTBECHHBIN COCTaB
BelllecTBa. BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYJIPHOTO CTpoeHHs. Yucrtbie
BelecTBa U cmecu. CriocoObl pa3feneHus cMeceid U MX HKCIOJIb30BaHUE. 3aKOH
MOCTOSTHCTBA COCTaBa BelecTB. MoekysipHas ¢popmyna (popMyinbHas €UHULIA).
MaccoBasi 1 00beMHas J10J1s1 KOMIIOHEHTa B CMECH.

MaccoBast 1011 paCTBOPEHHOI0 BemecTBa. MaccoBas 0151 IPUMECEN.
MaccoBast 0Jis BBIXOJ]a TPOJIYKTA PEAKIIUH.

J. Mozenb KpuCTaJIUIMUECKON peleTky xjopuaa Hatpus. OOpas3ibl MUHEPAIOB C

MOHHOM  KPUCTAUIMYECKOM  PEIIETKOM:  KaubuuTa, ramura.  Moxaenn
KPUCTAIUTMUECKUX PEIIETOK «CyXOro Jjbaa» (WM hoja), anMasa, rpaura (uiu
KBapLa). Mopens MOJIEKYJIBI JIHK. O6pa3ibl IIJIACTMACC

(penonodopmanpaeruaapie,  MONUWypeTaH,  HOJUATUIEH,  MOJUMIPOIHIIEH,



NOJUBUHWIXJIOPUA) U u3faenus u3 HuX.O0pas3ibl BOJOKOH (WIEPCTh, IIEIK,
alleTaTHOE BOJIOKHO, KalpoH, JaBCaH, HEIIOH) W u3aenus u3 Hux. OOpasisl
HEOPTraHWYECKUX TMOJUMEPOB (cepa IUIaCTUYECKas, KBapll, OKCHJ aJIFOMUHUS,
OPUPOAHBIE  ATIOMOCWIMKATHI). Monens MoliipHOTO o0OBeMa Ta3oB. Tpu
arperaTHbIX COCTOSIHUA BOJbl. OOpa3lbl HAKWUNKM B 4YailHUKe # TpyOax
HEHTPAIBHOTO OTOMIeHUs. JKeCTKOCTh BOJIBI U CIIOCOOKI ee ycTpanenus. [Ipubopsr
Ha XKUAKUX Kpucrtamwiax. OOpas3ipl pa3IMYHBIX TUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
cycrmeH3uii, a’po3oiieii, remeid u 3omeil. Koarymsmus. Cunepesuc. Dddext
Tunpans.

JI. 2. Onpenenenue Tuna KpUCTAUIMYECKOM PEIISTKU BEIIECTBA M OMUCAHUE €0
CBOMCTB. 3. O3HaKOMIIEHHE C KOJUIEKIMEH MOJIMMEPOB: IJIACTMACC M BOJIOKOH H
m3aenusa u3 Hux. 4. McnbpiTaHue BOABI HA KECTKOCTh. Y CTPAHEHHUE MKECTKOCTH
BOJBI. 5. (O3HakOMJIEHHE C MHHEPaIbHBIMH BoaamMu. 6. (O3HaKOMIICHHE C
JUCIIEPCHBIMUA CHCTEMAMHM.

IIpakTnyeckas padora Nel «[lonydyeHue, coOupanue u pacro3HaBaHUE Ta30B»

Tema 3. Xumuueckue peaxuyuu (16 uacos)

Knaccudukanusa XUMHUYECKHUX pEaKIUid B HEOPTaHUYECKOW M OpraHuYeCcKOn
xumud. [loHsTHE O XMMHYecKoM peakumu. Peaknum, unymue 0e3 HU3MEHEHUS
COCTaBa BEIIECTB: AJUIOTponUs W AJUIOTPONHbIE BUAOW3MEHEHUs. [IpuynHBI
AJJTOTPONIUU Ha mpuMepe Moaudukanuii Kkuciopoaa, yriaepoja u gocdopa. O30H,
ero Owuosnormyeckas poiib. .M3omepsl u uzomepus. I[lpuurHbl MHOrooOpasus
BelecTB. Peakuuu, uaynime ¢ M3MEHEHHEM COCTaBa BEIIECTB: COSAUHEHUs (Ha
pUMEpPE MPOU3BOJICTBA CEPHOM KHCIIOTHI), PA3OKEHHUS, 3aMELIEHUsI U OOMeHa.
TennoBoit >PHEeKT XUMHUYECKON peakiuu. DK30- U SHIOTEPMUUYECKUE PEAKIIUHU.
TepMoxuMuyeckre ypaBHEHUSI.

Ckopocte xumuueckoil peakuuu. IloHarne o ckopoctu peakuuu. CKOpOCTh
rOMO- U T€TEPOrE€HHON peakuuu.. PaKTOPbI, BIUSIOIMIME HA CKOPOCTh XUMUYECKOU
peakiuu: MpUpO/Ia pearupyrolnux BelecTB, TemiepaTtypa (3akodH Baut-I'odda),
KOHIICHTPAIIMHU, KaTadu3aTopbl M KaTaldu3.. 3aBUCHUMOCTb CKOPOCTHU PEAKLHil OT
MOBEPXHOCTU COINPUKOCHOBEHUSI pearupyromux BeniecTB. DepMeHThl Kak
OMOJOTUYECKUE KaTAIU3aTOPbI, 0COOCHHOCTH UX (PYHKITMOHUPOBAHUS.

OOpaTUMOCTh XUMUYECKUX peakimii. XuMuueckoe paBHoBecue. Heobpatumbie
u oOpaTuMble XUMHUYECKHE peakiuu. [loHsATHE O XUMHUYECKOM pPaBHOBECHUHU.
CrocoObl cMelIeHus XUMUYECKOr0 PaBHOBECHUS Ha NMPUMEpPE CHHTE3a aMMHakKa.
[TonsiTue 00 OCHOBHBIX MPUHIIMIAX MTPOU3BOACTBA HA MPUMEPE CUHTE3a aMMHAaKa U
CEPHOU KUCJIOTHI.

Ponb BOIbI B XMMHUYECKHX peakiusx. Poiab BoAbl B MPEBpAIEHUSX BEIIECTB.
Hctunuble pacTBOpbl. PacTBOpUMOCTh M KiacCU(UKALMA BEHIECTB MO ATOMY
npu3Haky: PacTBopuMble, MajlOpacTBOPUMBIE U TMPAKTUYECKH HEPACTBOPUMBIC
BemectBa  PacTBopeHne Kak — (PU3MKO-XUMHUYECKHWN  Mporiecc.  SIBimeHus,
IPOUCXOMSIINE NPU PACTBOPEHHHM BEIIECTB - Pa3pyLICHHE KPUCTAJUIMYECKOU
pemeTku, AMPPy3usi, TUCCOLUALUS U TUAPATALHUS.

DNEeKTpOoNIUTHYECKAasT  JUCCOLMAlUsA.  ODJEKTPOJHUTBI M HEDJIEKTPOJIUTHI.
OnexTposuTryeckas auccounanus. KHCIIOTBI, COIM, OCHOBaHHS B CBETE TEOPHUHU



ANEKTPONUTHYECKON aucconranuu. CTeneHb 3JIEKTPOIUTHYECKONW AUCCOIMAIUU,
CWJIbHBIE U c1a0ble JIEKTPOIUTHI. Peakiiny HOHHOTO 0OMEeHa.

XHUMUYECKUE CBOMCTBA BOJAbI. B3anmojeicTBUEe C MeTallaMH, OCHOBHBIMH U
KHUCIIOTHBIMH OKCHUJAaMH, DPa3l0KE€HUE BOJbI, 00pa3oBaHWE KPUCTAJIIOTHUAPATOB.
Peakuuu rupaTaliii B OpraHu4eCKON XUMUHU.

['maponu3 opraHUYECKUX U HEOPraHUYECKUX coennHeHui. [IoHsTHe ruapoinunsa.
['Maponu3 OpraHMYEeCcKUX BEIIECTB U €r0 MPAKTUYECKOE 3HAYEHUE ISl MOJIyYEHUS
TUJPOJIM3HOTO CIUPTa U MbuUIa. buonorudeckas poias THAPOIN3a B MIACTHYECKOM
U DHEPreTMYeckoM OOMEHE BeIeCTB ©W OJHEpruu B KieTke. [ umaponms
HEOPraHWYEeCKUX BelecTB. Tpu ciydas ruaponu3a coneil.Cpega BOJHBIX
pacTBOpOB: KHUCTasA, HEUTpalibHasi, wienouyHas. Booopoowuwii nokazamens (pH)
pacmeopa. HeoOpatumblii ruaposus. [Ipaktuueckoe mpuMEHEHHE THIPOJIN3A.
OKUCIUTETbHO-BOCCTAHOBUTEINIbHBIE peakiuu. CTeneHb OKUCICHHS 3JIEMEHTOB.
OnpeneneHue CTENEHU OKHUCIEHUS 10 ¢opMyne coeauHeHus. [lonstue 006
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKUCIEHWE U BOCCTaHOBJICHUE.
OKuUCIUTEND U BOCCTAHOBUTEIIb.

DOneKTpoan3. DIEKTPOJN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBbHBIA ITPOIIECC.
DNEeKTPoJIU3 pacIlyiaBOB; paCTBOPOB (Ha mpuMepe xyopuaa Hatpus). [Ipaktudeckoe
MIPUMEHEHUE AIIEKTPOJIN3a. DIEKTPOIUTUUECKOE MOTYUCHUE aTFOMUHUS.

. TlpeBpamienue kpacHoro ¢ocdopa B Oemnbrit. O3oHatop. Mojenu MONEKynl H-

OyTaHa ¥ M300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMHU OT MPUPOJIbI BELIECTB Ha
npUMeEpe  B3aUMOJEHCTBUA  pPACTBOPOB  PA3NIMUYHBIX  KHUCJIOT  OJMHAKOBOM
KOHIICHTpAIlMM C OJMHAKOBHIMM TpaHyJlaMd IIMHKA U B3aUMOJCHCTBUS
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, >Keje3a) C COJSHON
KUCJIOTOM. B3anmomencTBue pacTBOPOB CEPHOM KHUCIOTBI C PacTBOpPaMHU
THOCYJb(aTa HATPUs Ppa3IWYHOM KOHIIGHTpPAIMM | TeMIiiepaTypbl. Mojenb
KHIISIIIEro ciiosi. PasnojkeHue Iepokcuia BOJOPOJA C MOMOULIBIO KaTaln3aTopa
(okcuaa mapranua (IV)) u karanasbl ChIpOro Msica u cbiporo kaprodens. [Ipumepst
HEOOpaTUMBIX peakIui, UIYIHX ¢ o0pa3oBaHMEM OCaJKa, rasa WIK BOJBI.
B3aumopeiictBue nmutus u Hatpusa ¢ Bojaou. Ilomyuenune oxcuma gocdopa (V) u
pacTBOpPEHHE €ro B BOJIE; UCIIBITAHUE MOJIyUEHHOTO pacTBOpa JakMycoM. OOpasiibl
KpUCTALTOTUAPATOB. VcbITaHNE pacTBOPOB 3JIEKTPOJIUTOB U HEIJIEKTPOIUTOB Ha
IPEAMET JUCCOLMALMH. 3aBUCUMOCTD CTEIIEHH AJIEKTPOJIUTHUECKON TUCCOLMAlN
YKCYCHOM KHCJIOTBI OT pa30aBieHHUs pacTBoOpa. [ Waponu3 kapOwma KambIlus.
['uaponu3 kapOOHATOB MIETIOYHBIX METANIOB U HUTPATOB LMHKA WK cBuHIA (I1).
[Tonyyenne wmbta. [lpocreiillive OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUU;
B3aMMOJICHCTBUE IIMHKA C COJISTHOW KHCJIOTOM M Keje3a C pacTBOPOM cCyJbdara
Menu (II). Mogens snekTponuzepa. Mopaenb dIEKTPOIU3HOW BaHHBI IS
MOJTYYEHHUS AITFOMUHUS.
JI. 7. Peakuusi 3aMmelnieHusi MEIU >KEJe30M B PAacTBOPE MEIHOIO Kyropoca. 8.
Peaknuu, wuaymme c oOpa3oBaHmeM ocajaka, raza u Boael. 9. Ilomydenue



KHCIIOpPOJa Pa3IOKEHUEM NEPOKCHAA BOJAOpPOAA C IMOMOIIBI OKCHAA MapraHua
(IV) u katana3ssl ceiporo kaprodens. 10. [ToaydeHrne Bogopoaa B3auMOACHCTBUEM
KHUCIIOTHI ¢ TMHKOM. 11. Pa3nuunble cirydan rufjposian3a coJieu.

Tema 4. Bewecmea u ux ceoiicmea (18uacos)

Knaccudukanus HeopraHmyeckux coenuHeHuil. [IpocTbie ©W  CIOXKHBIE
BEILIECTBA.

Oxcunpl, HUX KiIaccuuKaus; TUIPOKCUIbI (OCHOBAHUS, KUCIOPOIHBIE KUCIIOTHI,
amoTepHbIe); Kiaccudukanus KUCIOT U ocHOBaHMM. CoJiM CpelHHEe, KHUCIbIE,
OCHOBHBIE.

Knaccudukanuss oOpraHMYecKUX COCOUHEHUH. YTIIEBOIOPOABI:  AJIKaHBI,
aJKEHbl U JUEHBI, AIKAHBI, apeHbl. Kuciopoacoaepxamme COeAUHEHUS: OJHO- U
MHOTOaTOMHBIE  CIUPTHI, (PEHOJ, albAETUIIbl, OJHOOCHOBHBIE KapOOHOBBIC
KHUCJIOTBI, CIOXHBIE 3(QUPHI, KUPBI, YIIEBOALI. A30TCOJAEpKAIIUE COCTUHCHHUS:
aMUHbI, aMUHOKHUCJIOTHI U OEJIKHU.

Metamnsl. [lonoxxeHne MeTamnoB B MEPUOJUYECKOM CUCTEME M CTPOCHHUE HX
atomoB. [Ipoctbie BemecTBa — Metayuibl: OO0mme Qu3nyeckue W XUMHYECKHE
CBOIMCTBAa METAJJIOB: B3aUMOJICMCTBHE C HeMeTaulaMu (KUCIOPOJOM, XJIOPOM
cepoit), ¢ BOJNOH. DOIEKTPOXMMHYECKUW psAJl HANPSHKEHUH  METAJIOB.
B3auMopeiicTBue MeTayuioB C pacTBOpaMH KUCIOT U cosieir. OOmue crnocoObl
MOJYYEHHS] METAJIOB. B3auMopeiicTBue Hatpus ¢ 3TaHOJIOM U (PEHOJIOM.
3HayeHuEe METAIJIOB B MPHUPOJAE W KU3HU OpPraHu3MoB. Kopposus memannos.
Ilonamue kopposuu. Xumuueckas KOppo3us. IDIEeKMPOXUMUYECKAS KOPPO3USL.
Crnocobvl 3auyumuvl Memaiilos om KOppo3Uuu.

Hewmerammnel. [lomoxeHne HEMETAINIOB B MEPUOJAUYECKON CHUCTEME, CTPOCHUE
MX aTOMOB. OJEKTPOOTPULATEIBLHOCTh.  Hemeramnsl — mpocThie BeENIECTBA.
ATOMHOE UM MOJIEKYJSIpHOE CTpoeHne ux. CpaBHHUTEIbHAS XaAPAKTEPUCTUKA
rajJloreHoB ~ Kak  HauOojee  TUMUYHBIX  TMpPEACTaBUTENEH  HEMETaJUIOB.
OxkucnauTenbHbIE CBOWCTBA HEMETAUIOB (B3aUMOJCHCTBHE C METAUIAaMH U
BOJIOpOJIoM). BoccTaHOBUTEIBHBIE CBOWCTBA HEMETALIOB (B3aWMOJICUCTBHE C
0onee DIEKTPOOTPUIIATEIILHBIMA HEMETAJJIaMH U CIIO)KHBIMU ~ BEIICCTBAMU-
OKucIuTeNsIMH). biaropoiHbie rassl.

Kucnoter HEOPTraHUYECKUE 51 OpPraHUYECKUE. Knaccudukanus
HEOPTaHWYECKUX U OpPraHWYEeCKUX KHCJIOT. OOmme CBOWCTBA  KHUCIOT:
B3aMMO/ICHCTBUE C METAJJIAaMU, OKCUJaMU METAJJIOB, TUAPOKCUAAMU METAILIOB, C
colisiMu, criuptamu (peakiusi stepudukanuu). Ocodvie ceolicmea a30mMHOU U
KOHYEHMPUPOBAHHOU CEPHOU KUCTOM.

OcHoBaHMs HEOpraHWYeCcKHe U opranudeckue. Kraccudukaius OCHOBaHHM.
XUMHYECKHE CBOWCTBA OCHOBAHUM: B3aUMOJICUCTBUE C KUCIOTaMH, KUCIOTHBIMU
OKCHJIAMU U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukanus coiieil: cpeiHHe, Kuciavle U OCHOBHble. XUMUYECKUE
CBOMCTBA COJICH: B3aMMOJCHCTBUE C KHUCIOTaMH, WIEJIOYaMH, METAUIaMU |
cossimu. IlpencraBurenu cosiel MU WX 3HAYEHUE. XJIOpHUJ HATpUsA, KapOOHAT
Kanmbius, Gocdar kampnus (CpeaHUE COJHN); TUAPOKAPOOHATHI HATPUS U AMMOHHUS
(xucapie comm); tHApokcokapobonar memu (II) — mamaxuT (OCHOBHAs COJIb).



KauecTBeHHble peaknuu Ha XJOpUI-, CyJdbdar- u KapOOHAT-aHUOHBI, KATHOH
aMMOHUsI, KaTuoHbI xxene3a (I1) u ().

I'eneTnueckass CBSI3b MEXKY KJIacCaMU HEOPraHUYECKUX M OPTraHHUYECKHUX
coenuHeHur. IloHATHE O TEHETHYECKON CBA3M U TEHETUYECKHX psAOax B
HEOPraHUYECKOW M OpPraHMYecKOM XUMHUM. [ eHeThueckul psaa MeTasuia.
['enernueckuit  pan Hemeramwia. (OcCoOOEHHOCTM TEHETHMUECKOro  psga B
OpTraHUYECKON XHUMUHU.

. Konnexmus o6pas3oB MeTamuioB. BzanMoeiicTBre HaTpusi U CypbMBI C XJIOPOM,
kKerne3a ¢ cepor. ['opeHne mMarHusa U aIIOMHUHUA B KUCIOpojae. B3aumonernicTBue
LIEJI0YHO3EMENBHBIX METAJUIOB C BOJMOM. B3amMoaencTBHE HATpUsS C ITAHOJIOM,
IIMHKAa C YKCYCHOM KHCIOTOM. AJIIOMHHOTEpMHs. B3aummoneucrtsue menu ¢
KOHIICHTPUPOBAHHOW Aa30THOW KHCJIOTOW. Pe3ynbraTbl KOppO3MM METAIOB B
3aBUCUMOCTH OT YCJOBUU ee mporekaHus. Kosiekuuss oO0pa3lioB HEMETAIIOB.
BzaumopeiicTBue XJOpHOM BOABI C pacTBOpoM Opomuia (MOAMAA) Kajusl.
Komnexuus MPUPOJIHBIX OPraHUYECKUX KHUCJIOT. Pazb6asnenue
KOHICHTPUPOBAHHOW CEPHOM KUCIOTBL. B3aumopnencTBre KOHLUEHTPUPOBAHHOU
CEpHOM KHCIOTBHI C Caxapom, IEUII0JI030M M Menbto. OOpasibl MPUPOTHBIX
MUHEPAJIOB, COJIEPKAIIUX XJIOPUJ HATpusi, KapOoHAT Kanbius, Gocdar Kanpiusa u
ruapokcokapoonar menu (II). OOpas3ipl NHUIIEBBIX TPOIYKTOB, COJAEPIKAIIUX
TUAPOKApOOHAThl HATPUSi M aMMOHHUSA, MX CHOCOOHOCTh K Pa3JIOKECHHUIO MpU
HarpeBaHuu. [‘ameHue coapl ykcycoM. KauecTBEHHBIE peakiuM HAa KaTHOHBI U
AHUOHBI.

JI. 12. HcnblTaHne pacTBOPOB KUCIOT, OCHOBAaHWW W COJEW MHIAMKaTOpamu. 13.
B3anMopnencTBre CONSTHONW KUCIOThI M pACTBOPA YKCYCHOM KHUCJIOTHI C METAJIJIAMH.
14. B3auMoneucTBUE COJSHOM KHCIOTBI M pPacTBOpAa YKCYCHOM KHCIOTBI C
OCHOBaHUsAMH. 15. B3auMopnencTBHE CONMSAHON KHUCJIOTHI M PACTBOpPA YKCYCHOM
KHUCJOTHI ¢ colsiMu. 16. [lonyueHne u cBOWCTBA HEPACTBOPUMBIX OCHOBaHMIL. 17.
['uaponu3 XJOPUIOB M AalETATOB WIEJOYHBIX MeTaioB. 18. O3HaKoMIIEHHE C
KOJUICKITUSIMU: a) METaJUIOB; 0) HEMEeTayuloB, B) KHCIJOT; T) OCHOBAaHHM; )
MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAJIOB, COACPIKAIINX HEKOTOPHIE COJIH.
IIpakTnueckass padora Ne2 «PelreHne SKCIEPUMEHTAIBHBIX 3aJad  Ha
UJCHTU(DUKAIINIO OPTAHUYECKUX M HEOPTAHUYECKUX COSTMHEHU

Tema 6. Xumus u sncusnnv(4 uaca)

Xumus u 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIC
BoJbl. [IpoOneMbl, CBsSI3aHHBICE € TMPUMEHEHHUEM JICKAPCTBEHHBIX IpPEIapaToB.
Xumuss u numa. KanopuitHOCTh KUpOB, O€NKOB U YIJIEBOJAOB. XHUMHUS B
MOBCEIHEBHOM XU3HU. Morolue u yuctsamme cpenacrna. [IpaBuna 6e3omacHoi
paboThI co CpeacTBaMHU OBITOBOI XUMHH.
XUMHUYECKHE BEIIECTBA KAK CTPOUTEIIBHBIC U MOJAEIOYHbIC MaTepralibl. BemecTna,
WCIIOJIb3yeMble B TONUTpa(uu, KUBOIMUCH, CKYJIBINType, apxutekrype. OOmue
MIPEICTABIICHUS] O MPOMBIIUICHHBIX CIIOCO0AaX TMOMYyYEHUS XMUMHYECKUX BEIECTB
(Ha TpuMepe TMPOU3BOJACTBA CEPHOM KHUCIOThI). XHUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOUIEN CPENIbl U €r0 MOCIEACTBUA. bbITOBAasI XMMHAUYECKAsI TPAMOTHOCTb.



TemaTnyeckui mJiaH

10 xnace
Ne Tema KoanuyecTBo | Buanl nesiTe IbHOCTH DopMbl
4acoB KOHTPOJIs
1 BBenenue 1 HaGnronenue, ananus YcTHBIN onpoc
2 Teopus crpoenus 7 CpaBHUTENbHBIN aHANIU3 | 3a4ET, TECT
OPraHUYeCKUX COCIUHEHUUN
3 VYrieBo1opoasl U UX 16 [IpakTnueckas pabora, | 3auer,
MPUPOJTHBIC HCTOYHUKH XUMUAYECKUN KOHTPOJIbHAS
HKCIIEPUMEHT pabora, Tect
5 Kucnopoaconepxkammue 20 [IpakTuyeckas padora, | 3auer,
OpraHMYECKUEe COCTUHEHUS XUMHYECKUN KOHTPOJIbHAS
Y UX MPUPOTHBIE AKCIIEPUMEHT pabora, Tect
HUCTOYHUKHU
6 A3zoTconepikaliue 9 [IpakTuueckas pabora, | 3ayer, TeCT
COCTMHEHHS U UX XUMHYECKUN
HAXO0XXJICHHUE B )KUBOU HKCIIEPUMEHT
IpUpoJie
7 buonornuecku akTuBHbBIE 8 [TpakTuaeckast paborta, | 3a4er, TecT
OpraHMYEeCKUEe COCTUHEHUS XUMHYECKUN
HKCIEPUMEHT
8 HckyccTBeHHBIE U 7 [TpakTuyeckas pabora, | 3auer, Tect
CHHTETHYECKHUE TTOIMMEPHI XUMUYECKHHA
HKCIEPUMEHT
HTtoro 68
11 kaace
Ne Tema Konu4yectBo | Buabl nesreqbHOCTH DopMbl
4acoB KOHTPOJIS
1 CrpoeHne aToMa u 6 HaGnronenue, ananus YcTHBI o1poc,
nepuoanyeckuit 3akox [1.1. SIBJICHUS IIpOBEPOYHAas
MeHieneeBa pabota
2 CrtpoeHue BerecTBa 24 CpaBHHTENbHBIN aHATU3 | 3a4er,
CTPOCHUS U CBOMCTB KOHTPOJIbHAS
pabora, Tect
3 XUMHYECKUE PEAKITUN 16 HaGnronenue, anaaus 3auer,
KOHTPOJIbHAS
pabora, Tect
4 BemecTBa 1 ux cBoiicTsa 18 [TpakTuyeckas pabora, | 3auer,
XUMHUYECKHHA KOHTPOJIbHAS
HKCHEPUMEHT paboTa,Tect
5 XHMHS U )KU3HB. 4 [IpakTnueckas pabora, | 3auer, TecT
XUMHUYECKUN
HKCIIEPUMEHT
Hroro 68
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KasiengapHo-reMaTuyeckoe mjiaHupoBaHue no xumuu, 11 kiaacc (2 4/H.; Bcero 684)

Hara Ne Ne Tema ypoka [Tpumeuanue
ypoKa | ypoka 3HaueHue [Tepuoauueckoro 3aKoHa J.H.
/1 B Menneneena.
IInan daxr. TeMe
Crtpoenue atoma u nepuoanyeckuii 3axkon I.U. MennesneeBa (6 yacon)
1 1 ATOM — CcI0KHAs YaCTHIIA.
2 2 CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB.
3 3 CrtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB.
4 4 [Tepuonuueckuii 3akoH u [lepuoanydeckas cuctema
xuMHu4eckux sieMeHnToB .M. Menaeneesa u ctpoeHue
aroma.
5 5 [lepnonnueckut 3akoH u llepuogmyeckas cucrema
xumuueckux sneMmeHToB .M. MeHnneneeBa u crpoeHue
aroma.
6 6 3nauenue [lepuoanueckoro 3akona /[.M. Menaeneesa. IIpos. pao.

Crtpoenue BemecTBa (24 yaca)

7 1 HNonnas xumMuueckas CBs3b.

8 2 KoBanenTHast xummdeckast CBsI3b.

9 3 KoBanenTHast xumuueckasi CBs3b.

10 4 Merammueckass XUMUYECKas CBA3b.

11 5 Bopopoanas xummudeckast CBSI3b.

12 6 [Tomumepsr. ITnactmaccsl. BonokHa.

13 7 ["a3000pa3Hoe cocTosiHIE BELECTBA.

14 8 MossipHblii 00BeM ra3000pa3HbIX BEIIECTB.
15 9 Bonopon, kuciaopon, yrieKucIibii ras.




16 10 | AMMuak, STUJICH.

17 11 IpakTnyeckas padora Nel«llomyuenue, cobupanue wu | IIpakrt. paé.
pacro3HaBaHKE Tra30B»

18 12 Pacuertsl mo xumuueckum popmymnam.

19 13 PacueTrsl o ypaBHEHUSM peakLUid.

20 14 JKunkoe cocrosiaue BemecTsa. Bona.

21 15 XecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

22 16 | TBepmoe cocTosiHME BELIECTBA.

23 17 JucnepcHbie cucteMbl. Knmaccudukanus qucnepcHbIxX
CHCTEM.

24 18 I'pyboaucnepcusie cucteMbl. TOHKOAUCTIEPCHBIE CHCTEMBI.

25 19 CocraB BemecTBa. Cmecu.

26 20 . 3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTB.

27 21 MaccoBast 1 00beMHas J0JII KOMIIOHEHTa B CMECH.

28 22 | MaccoBast 107151 paCTBOPEHHOTO BemecTBa. MaccoBast 10JIs
IIpUMeECEN.

29 23 MaccoBast 107151 BEIXO/a IPOYKTa PEaKiuu.

30 24 | 3auer mo Teme «CTpoeHHe BelIeCTBA» 3auer

Xumuyeckue peakuun(16 yacos)

31 1 . Peakmmm, naymme 6e3 M3MEHEHUs COCTaBa BEIIECTRA.

32 2 Peakuuu, naymue ¢ ”3MEHEHUEM COCTaBa BELIECTBA.

33 3 Tennosou apdexT XUMHUYECKOU peaKLuu.
TepMoxumuueckue ypaBHEHUS.

34 4 CKOpOCTh XUMHYECKON peaKInu.

35 5 3aBUCHUMOCTb ~ CKOPOCTH  PEAaKIMH OT IOBEPXHOCTU
CONIPUKOCHOBEHHUSI pearupyromux Bemects. @epMeHThI Kak
OMOJIOTHYECKHE KaTaJIn3aTOPhI.

36 6 OOpaTUMOCTh XUMHUYECKHUX PEAKLIUH.

37 7 Ponb BOJbI B XMMHUECKUX PEAKLUAX. DIEKTPOIUTHYECKAS
JUCCOLALUS.




38 8 IMuponu3 opraHMYecKUX ¥ HEOPraHMIECKUX COCTUHCHHM.

39 9 Tpu cityuas rugponu3a coneit. HeoOpatumblii ruaposus.

40 10 | buosorudeckass poJjib TUAPOJIW3A B IUIACTHYECKOM U
YHEPreTUIECKOM OOMEHE BEIECTB U DHEPTUU B KIICTKE.

41 11 OKHCIUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH.

42 12 | Okucnenue W BoccraHoBiieHue.  OKHUCIUTENh U
BOCCTAHOBHUTEII.

43 13 | Dnekrponus.

44 14 | DnekTposu3 paciyiaBoB; PacTBOPOB (Ha MPUMEpE XJIOpHUIa
HaTpUs).

45 15 [IpakTHyeckoe NPUMEHEHUE IEKTPOIIN3A.

46 16 | 3ader nmo Teme «XMMHUYECKHE PeaAKIUH» 3aver

BemecTBa n ux cBoiicrBa (18 yacos)

47 1 Knaccudukanus HeOpraHM4ecKux COeINHEHHM.

48 2 Krnaccudukanus opraHMYeCKUX COSAMHEHUN.

49 3 OOmue ¢u3ndeckue ¥ XUMHYECKHE CBOMCTBAa METAJUIOB:
B3aMMOJICHCTBHE C HEMETAJUTAMHU.

50 4 B3anMopeincTere METauioB ¢ paCTBOPAMU KUCIIOT U COJIEH.

o1 5 Kopposusa memannos.

52 6 Hemerasmisi.

53 7 OxuCIUTENHHBIC CBOICTBa HEMETAJIJIOB.
BoccranoBuTenbHbBIE CBOMCTBA HEMETAILIOB.

o4 8 KucioTsl HeopraHuueckie u OpraHu4ecKue.

55 9 OO6mue cBoiictBa kuciaot.Ocobvle ceolicmea a3omHou u
KOHYEHMPUPOBAHHOU CEPHOLL KUCTIOM.

56 10 | OcHOBaHUS HEOPTAaHUYECKHE U OPTaHUUECKUE.

o7 11 | Xumuyeckue CBOMCTBA OCHOBAHUM.

58 12 Comu. Knaccudukarus coneit: cpeHue, Kucivle u
OCHOBHbLE.

59 13 | XuMudeckne CBOHCTBA COJIEH.

60 14 | 'eneruueckas CBsI3b MEXIY KiIaccaMi HEOPraHUYECKUX U




OPraHUYEeCKUX COCIUHEHUMU.

61 15 I'eneTnueckuii psa Metaiia. ['eHeTHYecKuil psi HeMeTaa.

62 16 | OcoOEHHOCTH IreHETUYECKOrO Psijia B OPraHUYECKON XUMHUHU.

63 17 IIpakTH4eckas padora Ne2 «Pemenue | IlpakT.pad
AKCIEPUMEHTAIbHBIX 3a/1a4 Ha UICHTH(PUKAITUIO
OpPraHWYECKHUX U HEOPraHUYECKUX COCTMHEHUI

64 18 3ader no Teme «BelecTBa u UX CBOHCTBA)

XuMus U Ku3Hb (4 yaca)

65 1 XUMHS ¥ 370pOBBE.

66 2 XuMUA B TOBCETHEBHOM KU3HM.

67 3 XUMHYECKHUE BEIIECTBA KaK CTPOUTEIbHBIC U MOCIOYHBIC
MaTepuabl.

68 4 brITOBas XuMHUecKas r(paMOTHOCTb.







