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PaGouasi nporpamma mo xumuu 11 kiace (iomamHee odoy4yeHue,
0,5 yaca B Hennesto Beero 17 yacos boaabipeB Muxani-11A)
CocraBuresb: Ymankoa Cseriana [leTpoBHa, yunTejb XMMHHU

IMosicunTeIbHAA 3anUCKA

Jannas paboyast mporpamMma no xumuu s 11 kiacca pazpaboTaHa Ha OCHOBE aBTOPCKOM MPOrpaMMbl
O.C. TaOpuensiHa, COOTBETCTBYIOLIEH (eneparbHOMy KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHIapTa
obmiero oOpa3oBaHusi (0a30BbIl ypOBEHb), YyTBepkIeHHOMY mpukazoM Ne 1312 MunucrepcTsa
obpazoBanusi P® ot 09.03.2004 r., u nomymienHoit MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit
®deneparii K UCTIOIB30BaHMUIO B 00pa3oBaTenbHbIX yupexaeHusx. (['adbpuensu O.C. Ilporpamma kypca
xumun 1t 8-11 kitaccoB o6meodpazoBaTenbHbIx yupexaenuit /O.C. [abpuensH. — 3-e u3/1., CTepeoTHIl.
u gom. — M.: llpoda, 2006).
N3ydyenne xumMuu Ha 0a30BOM ypPOBHe cpeaHero (IMOJIHOro) o01mero o0pa3oBaHusl HANMPABJIEHO HA
JAOCTUKEHH e CJIeTYIOIIUX 1eei:

. OCBOEHHME 3HAHUN O XHUMHYECKOW COCTAaBIAIOLICH €CTECTBEHHOHAYYHOH KapTUHBI MHpA,
BaXXHECUIIINX XUMHUUIECKUX IMOHATHAX, 3aKOHAX U TCOPUAX;
. OBJIa/IecHHEe YMEHHSIMH [PUMEHSTHh I[IOJIyU€HHbIE 3HAHHUS ISl OOBSICHEHHS pPa3HOOOpPa3HBIX

XUMUYECKUX SIBJIICHUM U CBOWCTB BELIECTB, OLICHKU POJIX XUMUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUU U
MOJIy4€HUH HOBBIX MaTEPHUAJIOB;

. pa3BUTHe TI03HABATEIbHBIX MHTEPECOB M WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Tmpolecce
CaMOCTOSATEJIBHOTO TMPHOOPETeHHs XUMHYECKUX 3HAHUM C HCIOJb30BAaHUEM PA3IMYHBIX HMCTOYHHKOB
WH(POPMAIINH, B TOM YHCJIE KOMIBIOTEPHBIX;

. BOCIUTAHUE YOCKIEHHOCTH B TMO3UTHBHOW POJM XUMHUHM B KU3HM COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIICHHSI K CBOEMY 37I0POBBIO M OKpY>KAIOIIEH Cpele;
. NpUMeHeHHe MOJYy4YeHHBIX 3HAHUI M yMeHHMH s 0e30MacHOr0 HCIMOJb30BAaHUS BEIIECTB U

MaTepuajgoB B OBITY, CEJIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEHICHMs MPAKTUUYECKUX 3alad B
MOBCEJHEBHOW KU3HM, TMPEAYNPEXKACHUS SBICHUM, HAHOCAIIMX BpPEd 3J0POBBIO 4YEJIOBEKa U
OKpYXarolleu cpeae.

Kypc oOmeit xumun 11 kiacca HampaBlieH Ha pellleHHe 3aJayd MHTErpalliy 3HAHWHA ydJaluxcs T0
HEOpPraHMYECKON U OPraHWYeCKOW XUMUU C 1eNIbI0 (OPMUPOBAHUS Y HUX €IUHOM XMMHUYECKON KapTHUHBI
Mupa. Beayias uiesi Kypca — €TMHCTBO HEOPTaHMUECKON M OPraHUYeCKOM XUMUHM Ha OCHOBE OOIIIHOCTH
UX MOHATHM, 3aKOHOB U TEOPHIA, a TAKKE Ha OCHOBE OOIIUX MOAX0/I0B K KJIaCCU(PUKALIUU OPTaHUYECKUX U
HEOPraHUYECKHUX BEILIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUSA XUMUYECKUX PEAKLUUNA MEKIYy HUMH.

3HAUUTEJIBHOE MECTO B COJEP)KAaHUU Kypca OTBOAMTCS XUMUYECKOMY SKcrepuMeHTY. OH OTKpbIBaeT
BO3MOXXHOCTh (POPMHpOBATH y ydalUXcsi YMEHHsS paboTaTh ¢ XMMHYECKUMHU BEIIECTBAMU, BBIIOJHATH
IPOCThIE XHWMHUYECKHE ONBITHI, YYUT UIKOJbHUKOB O€30MaCHOMY M DJKOJOTUYECKH TI'PAaMOTHOMY
00paIEHHIO C BEIIECTBAMHU B OBITY U Ha MPOU3BOACTBE.

Jloruka ¥ CTPYKTypHpOBaHHE Kypca IIO3BOJISIIOT B IIOJIHOM Mepe HCIOoNb30BaTh B OOy4YeHUU
JIOTUYECKHE ONEpalMKM MBIIUICHUSA: aHAJIW3 M CUHTE3, CPABHEHUE M aHAJOrHI0, CUCTEMAaTU3alUI0 U
00o01eHue.

Jannas pabGouass mporpamMmMa MOXET OBITh pealii30BaHa MpPH HUCHOJIb30BAaHUHM TPAAUIIMOHHON
TEXHOJIOTUM OOYYEHMs, a TaKKe D3JEMEHTOB JIPYrUX COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH,
nepesoBbIX (OpM M METONOB OOy4YeHHs, TaKMX Kak MpOOJEMHBI METOJ|, pa3BHBaroliee 0OydeHue,
KOMITBIOTEPHBIE TEXHOJIOTMH, TECTOBBIM KOHTPOJb 3HAHWW W JApP. B 3aBUCUMOCTH OT CKIIOHHOCTEM,
noTpeOHOCTEH, BO3MOXKHOCTEH U CIIOCOOHOCTEN KakI0T0 KOHKPETHOTO Kilacca B Mapasuiesu.

B aBTopckyro nporpammy O.C. I'abpuensna, kotopas paccuntaHa Ha | yac B Hemelnto, Bcero 34 daca
BHECEHbl M3MEHEHUS.B CBA3M C TEM YTO Ha JJOMallIHEE 00y4eHHe OTBOAUTCS 17 yacos.

YMeHblIeHO 4KCiIO 4YacoB Ha u3ydeHue Tem: «Ctpoenue aroma u llepuonuueckuid 3akon JI.U,
MenneneeBa»-2 yaca, «CTpoeHHE BELIECTBa» -5 4acoB, «XHUMHUYECKHE peanuu»SyacoB , «BemiecTBa u
WX CBOMCTBA -5 yacoBy. .MICKIIIOU€HBI KOHTPOJIbHBIE PaOOTHI



MeToanbl u popmbl 00yUeHMsI

[Ipu opranuzanuu yueOHOI0 mpoLecca UCIOJIb3yeTCs CIeIyoIas CUCTEMA YPOKOB:
Ypoxk — nekyusa - nznaraercs 3HaUMTENbHAS YACTh TEOPETUUECKOTO MaTEpHaia U3y4yaeMO TEMBI.
Komobunupoeannwtii ypok - ipenonaraet BbIlOJHEHHE pabOT U 3alaHuil pa3HOro BUJA.
Ypok — ucpa - Ha ocHOBE WUTIpOBOM NIEATEIBHOCTH y4yalMecs MO3HAIOT HOBOE, 3aKPEIUISIOT U3YUYEHHOE,
OTpabaThIBAIOT Pa3INYHbIC YICOHBIC HABBIKH.
Ypok pewenusa 3adau - BeIpabATHIBAIOTCS Y YYalIUXCS YMEHHS U HaBBIKM PEIICHUS 33/1ad HA YPOBHE
00s13aTEIBHON U BO3MOKHOM ITOATOTOBKE.
Ypox — mecm - TectupoBaHue MPOBOIUTCS C HENbIO TUATHOCTUKHU MPOOETIOB 3HAHUMN, KOHTPOJSI YPOBHS
00Yy4E€HHOCTH y4YalIuXcs, TPEHUPOBKU TEXHUKE TECTUPOBAHMUSI.
Ypok — camocmosamenvnas paboma - nipennararoTcsi pa3Hble BUJIbl CAMOCTOATENBHBIX PadoOT.
Ypok — konmponvnaa paboma - ypoxk npoBepKH, OLUEHKH U KOPPEKTHUPOBKU 3HaHui. [IpoBomutcs c
L[EJIbI0 KOHTPOJI 3HAHUM y4JallUXCs 110 NPOMACHHOU TeMe.
Ypok — nadopaTopHasi padbora - IPOBOAUTCS C LETbI0 KOMIUIEKCHOTO MPUMEHEHHS 3HAHUH.

TpeGoBaHus K YPOBHIO MOATOTOBKH

B pe3ynomame uzyuenus xumuu Ha 06a3080Mm ypPoeHe YUEHUK 00IHCEH 3HAMb/NOHUMAMDb
® gadicCHellue XUMUYECKUEe NOHAMUA. BEIIECTBO, XUMUYECKUM DSJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJSIpHAs MacChl, MOH, aJUIOTPOIHUS, M30TOIbI, XUMUYECKasl CBS3b,
ANEKTPOOTPUIATEIBHOCTh, BAJIECHTHOCTh, CTENEHb OKHUCJICHHS, MOJIb, MOJSIpHash Macca, MOJSPHBIN
00beM, BeEIIeCTBA MOJIGKYISIPHOTO ¥ HEMOJEKYJISAPHOTO CTPOCHHS, PACTBOPHI, DJIEKTPOJHUT H
HEAJIEKTPOJIUT, JJICKTPOIUTHYECKAS JUCCOIMAIUS, OKUCIUTEIb M BOCCTAHOBHUTEINb, OKUCIEHUE U
BOCCTaHOBJICHHUE, TEIJIOBOM 3P(DEKT peakinuu, CKOPOCTh XUMHUUYECKOW PEAKIMHU, KaTaln3, XUMUYECKOe
paBHOBECHE, YIIIEPOIHBIN CKeNleT, PyHKIIMOHATbHAS TPYIIA, U30MEPHs, TOMOJIOTHS;
® OCHOBHblE 3AKOHbI XUMUU. COXPAHECHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, MEPUOIUYECKUMN
3aKOH;
® OCHOBHbBlEe Meopuu XuMuu. XUMUYECKON CBSI3H, DJIECKTPOJUTHYECKOM AMCCOIMAlMU, CTPOCHUS
OPraHUYECKUX COCIMHEHUI;
® gadicHelluiue 6euieCmea U Mamepuaipl: OCHOBHbIE METAJIJIbI U CIUIaBbI; CEpHas, COJsHAs, a30THAs U
YKCYCHAsl KUCJIOTHI, IIEJIOYH, aMMHUaK, MUHEPAIbHbIC YIOOPECHHS, HCKYCCTBEHHBIC M CHUHTETUYCCKUE
BOJIOKHA, KaY4yKH, IIJIACTMACCHI;
yMeThb

® HA3bl6AMb U3YUEHHBIE BEIIECTBA M0 «TPUBUATILHOI UM MEXKIYHAPOIHOW HOMEHKIIATYPE;

e onpeodeniams. BAJICHTHOCTh U CTENECHb OKHCICHUS XUMUYECKUX AJIEMEHTOB, THUIl XUMHUYECKOW CBSI3H B
COCMHEHUSX, 3apsj WMOHA, XapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHUH,
OKHCJIUTEIb M BOCCTAHOBHUTEINb, MPHUHAIJIC)KHOCTh BEIIECTB K PA3JIMYHBIM KJIacCaM OpPraHUYECKUX
COCTMHCHUM;

e Xapaxkmepu3zoeamsy. >JIEMEHTbl MajbIX IMEPHOJIOB MO HMX IOJIOKEHHI0 B TEPUOJMYECKON CHUCTEME
JI..MenpeneeBa; oOIIMEe XHMHYECKHE CBONCTBA METAJJIOB, HEMETA/UIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTNHEHHUI;

® 00bACHAMb. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; MPUPOAY XUMUUYECKON CBS3U
(MOHHOM, KOBaJCHTHOMW, METAJUTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW PEaKIUU U TTOJIOKCHUS
XUMHUYECKOT'O PABHOBECHS OT Pa3IMYHBIX (DaKTOPOB;

GbINOJIHAMb XUMUYECKUN IKCHEPpUMEHm TI0 PACIO3HABAHUIO BAXKHEUIIMX HEOPraHUYECKUX U

OPraHUYECKUX BEUIECTB;
npoOOUMb CaAMOCTOSITEIILHBIA TOWCK XUMHYECKOW HH(OpPMAIIMK C HCIOJB30BAHUEM Pa3INIHBIX
HMCTOYHUKOB (HAYYHO-TIONMYJSPHBIX W3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
WCIIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJOTHUHU ISl 00paOOTKU U Tepeadyn XUMUYECKONH MHPOpMAITIN U €
MIPEACTABICHUS B PA3IUYHBIX (pOpMax;

HCIO0Jb30BATH NPUOOPEeTeHHbIE 3HAHUS U YMEHHSI B IPAKTHYECKOM 1eITeJIbHOCTH U MOBCEIHEBHOM
JKH3HHU JJIA:

00BSACHEHUS] XUMUYECKUX SBIICHUH, MPOUCXOAIIUX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

onpeaeIeHrs BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX U OLICHKU
X TI0CJIEICTBHM;



HKOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYXKAIOILEH CPELIE;

OLICHKH BIIUSHUS XUMUYECKOIO 3arpsA3HEHMUs OKPYXKAIOLIEH Cpelbl Ha OPraHM3M YeJOBEKAa U APYIHe
JKUBBIE OPraHU3MBI;

6e30macHOro oOpalleHus ¢ FrOprOYMMHU U TOKCUYHBIMH BELIECTBaMU, Ja00paTOPHBIM 000PYI0BaHUEM;
IPUTOTOBJIEHUS PACTBOPOB 3a/laHHOM KOHLEHTPALUK B ObITY U Ha IPOU3BOJCTBE;

KPUTHUYECKOM OLEHKU JIOCTOBEPHOCTH XHUMHUYECKOM HWHGPOpMaluU, MOCTyNaroIe U3 pa3HbIX
HUCTOYHUKOB.

CoaepixaHue nmporpaMmbl y4eGHOro Kypca

Tema 1. CTpoenune aToma u nepuoauveckuii 3axon /I. U. Menaeneena (2 1)

OCHOBHBIE CBEJEHUSA O CTPOEHUHU aTOMa. Sapo: NpoTOHBI U HEUTPOHBI. 30TONBI.
DNeKTPOHbI. DJIEKTPOHHAS 000JI0YKa. DHepreTnyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI04EeK aTOMOB 3JEMEHTOB 4-ro W 5-ro mepuojoB mnepuoauyeckoil cucremsl J[. M. Menneneesa
(mepexoaHbIx 35eMeHTOB). [loHsATHE 00 OpOWTANAX. S- U P-OpOUTAIN. DIIEKTPOHHBIE KOH(PUTYpAIUU
aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[Tepuoanmueckuii 3akoH .M. MenngeneeBa B CBETE YUEHHUST O CTPOEHHUHU a
T 0 M a. OTtkpbiTHE . n. MeneneeBbM [IEPUOAUYECKOTO 3aKOHA.

[lepuoanueckasi cucrema xumudeckux snemeHtoB J[. M. MenneneeBa - rpaduueckoe oroOpaxkeHue
MEPUOIUYECKOr0 3aKoHa. PU3MUYECKUIl CMBICI IMOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa Iepuoaa u
HOMepa rpymnmnbl. BaneHtHble 31eKTpoHbl. [IpuynHBI M3MEHEHHsT CBONCTB AJIEMEHTOB B IEpUOJAX U
rpyrmmnax (rmaBHBIX MOArpyNMax).

IlonoxxeHne BoOOOpOAAa B IMEPUOAMYECKOM CHUCTEME. 3HAYEHHME NEPUOJANYECKOTO 3aKOHA U
MEPUOIUYECKON CHCTEMBbl XUMUYecKUX eMeHToB J[. . MenneneeBa 11t pa3BUTHS HAYKU U TIOHUMAHUS
XUMHUYECKOU KapTUHBI Mupa.

JemoncTpanuu. Paznuusble (GOpMbl NEPUOAMYECKON CHUCTEMBl XUMHUYecKHX a3seMmeHtoB /JI. W
Meneneesa.

JlaGopaTopHsblii onbIT. 1. KoHCcTpynpoBaHue nepruoaudeckoi TabIUIbl 2IEMEHTOB C HCIIOIb30BAaHUEM
KapTOYeK.

Tema 2. Ctpoenne Bemectna (5 1)

Moununas xuMuueckas ¢ B3 b Karnonsl u anmonsl. Knaccudukamus nonos. Monnbie
KpucCTaJIMuyeckue pemerkd. CBOHCTBA BEIIECTB C€ 3TUM THUIOM KPUCTAJUIMUECKHX PELIETOK.

KoBaneHTHasg XuMuueckas B33 b. DIEKTpooTpulaTeabHoCTh. [lonsipHas u HenossspHast
KOBaJIeHTHbIE CBs3H. Jumomb. [TomsIpHOCT CBA3WM M TOJSAPHOCTH MOJEKysibl. OOMEHHBIH M JJOHOPHO-
aKLENTOPHBIM  MeXaHuW3Mbl 00pa3oBaHMsI KOBAJIEHTHOM CBSI3M. MOJEKylnspHblE U  aTOMHBIE
KpUCTaJIM4eckre pemeTku. CBONCTBAa BELIECTB € OSTUMU TUIAMH KPUCTAINIMYECKUX PELIETOK.

MeTannuueckass XUMHUUYecKasa cBs3b OCOOEHHOCTH CTPOCHUS aTOMOB METAJIJIOB.
Mertamnueckass XUMUYECKasl CBSI3b U METAJUIMYECKass KpUcTauindeckas penietka. CBOWCTBa BEIIECTB C
3TUM THUIIOM CBA3H.

Bonopoanas xumMmuueckas cBS3b. MexmonekylsipHas U BHYTPUMOJIEKYISIpHas
BOJIOPOJIHASI CBSI3b. 3HAYCHHE BOJOPOAHOM CBSI3M Ui OpPraHM3alMd CTPYKTYp OHOIMOIMMEpOB.

Naz3oo0Opa3Hoe coOCTOsIHUE BellecTB a TpHu arperaTHbIX COCTOSIHUS BOJIBL.
OcoOeHHOCTH CTPOEHHUS ra3os. Momnsipablii o0BeM razo00pa3HbIX BEILIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, MPUPOJHBIN Ta3. 3arps3HeHue aTtMmochepbl
(KHCTIOTHBIE 10K, TAPHUKOBBIN 3P PexT) u 6oprda ¢ HUM.

[IpencraBuTenn ra3o00pa3HbIX BEIIECTB: BOJIOPOJI, KUCIOPOJ, YIICKUCIBIA ra3, aMMHaK, 3TwieH. Mx
MOJIyYEHHUE, cobupanue u pacro3HaBaHHE.

Kunkoe coctossHue BeugecTB a. Bona. [lorpeGienne Boibl B ObITY U Ha IMIPOU3BO/ICTBE.
KecrtkocTh BOJIbI u CIOCOOBI ee yCTpaHEeHHS.

MunepanbHbie BOJIbI, UX  HCIIOJIb30BAaHUE B CTOJIOBBIX MU J€4eOHBIX LEJISIX.



Kunkue KpHUCTAJJIBI u ux IIPUMEHEHHE.
TBepnoe cocTossHUE BellecCTBa. AMophHBIE TBEpbIe BEIIECTBA B IPUPOE U B KUZHU
4yeloBeKa, MX  3HaueHWe M npuMeHeHue.  Kpucramimdyeckoe — CTpOeHME  BELIECTBA.
HucnepcHb e cucrte M bl [lorstue o gucnepcHsix cuctemax. ucnepcHas ¢asza u
nucnepcuoHHas cpena. Kinaccudukanus TucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUSA

JACIIEPCHOMN cpensl u JUCIIEpPCUOHHON (ha3bl.
I'pyboaucnepcHbie CUCTEMBI: OMYJIbCHH, CYCIICH3MH, a’3pO30JIH.
TorkogucnepcHele CUCTEMBI: rey u 3014.

CocTtaB BemecTBa U cM e c e i BemectBa MONEKyISIpPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUS.
3aKoH MIOCTOSTHCTBA cocTaBa BEIIECTB.
[lonsTue «10as» U ee pa3sHOBUJHOCTU: MaccoBas (0151 3JIEMEHTOB B COEJUHEHHH, J10JI1 KOMIIOHEHTA B
CMecH - J0Js NpHUMeced, J0Js1 pacTBOPEHHOI'O BelIecTBA B pacTBope) M oObemHas. [lons BbIxona
MPOIYKTa peakuuu oT TEOPETUIECKHU BO3MOYKHOTO.
JdemoncTpanmuu. Mojens KpHUCTAIMYECKON pereTkd xjopuaa Hatpus. OOpas3isl MUHEpaIoB C
MOHHOW KPUCTAJUIMYECKON PEIIETKOW: KaJIbIUTA, raauta. MoJenn KpUCTAUIMYECKUX PEIIETOK «CyXOro
apma» (MM Woja), anmasa, rpaduta (wnm kBapma). Mogens Monekynbl JIHK. OOpasubl mmactmace
(penonodopmanbaeruiHbie, NOIMYPETaH, MOIUITHIICH, TOJIUIIPONIICH, TOTMBUHIWIXJIOPUI) U U3AEITH
u3 HUX. OOpa3Ibl BOJOKOH (LIEPCTh, LIENK, alleTATHOE BOJIOKHO, KAlpOH, JIABCAH, HEHJIOH) U U3/AENUs U3
Hux. OOpa3ibl HEOpraHMYECKUX MOJIUMEPOB (cepa IuIacTUyecKkas, KBapll, OKCHJI allOMUHUS, IPUPOIHBIE
ajroMocuiuKatel). Mojenb MoisipHOro odbema razoB. Tpu arperatHelXx cocTOsSHHSL Bozbl. OOpasiibl
HAKUMNH B YallHUKE M TpyOaX LEHTPaIbHOTIO OTOIUIEHUs. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.
[TpuGops! Ha xuUAKUX KpucTamax. OOpasipl pa3IuYHBIX JUCHEPCHBIX CHCTEM: dMYIbCHMA, CYCIEH3UMH,
a’po30Je, reneu u 30JICH. Koarynsuus. Cunepesuc. Dddekt Tunnans.
JlabGopaTopHble onbIThI. 2. OnpeesieHre TUIIA KPUCTATNYECKON PEMIETKH BEIIECTBA U OMKMCAHUE €TO
cBOMCTB. 3. O3HaKOMJICHHWE C KOJUJICKIIMEW TMOJMMEPOB: IJIACTMACC M BOJIOKOH U M3JEIUS W3 HUX. 4.
HcnbiTaHue BOJBI HAa YKECTKOCTb. YCTPAaHEHHUE >KECTKOCTH BOJbL. 5. O3HaAKOMIIEHHE C MHUHEpaIbHBIMU
BOJaMH. 6. O3zHakoMIIeHHE c JTUCTIEPCHBIMU CHUCTEMaMH.

IIpakTuyeckasi padora Nel. [lonyyenue, coOupanue u pacrno3HaBaHUE Ta30B.

Tema 3. Xumunueckue peakuuu (54)

Peaxkxunwuu, upymue 6e3 U3MEHEHHST COCTaBa BeEUeCTB. AINIOTPONUS H
AIJIOTPONHbBIE BUIOM3MEHEHUs. [I[puunHbl auioTponuu Ha npuMepe MoK KUCIOpoaa, yriepoaa
U docopa. O30H, ero Ouosiornueckas pOJIb.

Nzomeprt u U30MEPHS.

Peaknuu, unymue c MBMEHEHHEM CcOCTaBa BellecTB. Peakuuu coequHeHus,
pa3ioKeHus, 3aMelIeHUs] U OOMEHa B HEOPraHMYECKONM M OpraHMyYeckod xumuu. Peakmuum 3k30- u
sHoTepMHuueckue. TemnoBoil 3dexkT XuMuueckoi peakiuy U TepMOXUMHUUYECKUE ypaBHEHUs. Peakiuu
ropeHus, Kak YaCTHBIN cirydai HK30TEPMHUUECKUX
peaKiui.

CKOopoCTh XUMMHUUYECKOHN peaKkIluu.

CkopocTh XMMHYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTM XHMHMUYECKOM peakUud OT HPUPOJbI
pearupyrommx BeELIECTB, KOHLEHTpAIMKM, TEMIEPATYPHI, IUIOLIAJAA IMOBEPXHOCTU CONPUKOCHOBEHMS U
Katanu3atopa. Peakiun romo- u rereporenssie. [lonstue o kartanuze u karanuzaropax. GepMeHTHI Kak
OMOJIOTHYECKUE KaTaJn3aTophl, 0COOCHHOCTH 170'¢ (b YHKIIMOHUPOBAHUSA.

Obpamumocmv Xumuyeckux peacxyu i HeobpatuMmble n 0OpaTUMble XMMUYECKHE
peakiu. COCTOSIHME XMMHUYECKOTO DPAaBHOBECHS Ui OOpATUMBIX XUMHUYECKUX peakiuid. CrocoObl
CMEILEHUs] XUMUYECKOTO PaBHOBECHSI Ha IpUMeEpe cuHTe3a amMMmuaka. I[ToHsTHe 00 OCHOBHBIX HAy4YHBIX
NpPUHLIMIAX  TPOU3BOACTBA HA  IpUMEpe  CHHTE3a aMMUaka WM CEPHOM  KHUCJIOTHI.

Ponb 6006 6 xumuuecrxotu peacxuyuu Victuaaele pactBopsl. PacTBopuMocTs 1
KJIaccu(UKanusl BEIIECTB IO STOMY IMPH3HAKY: PAaCTBOPHMEBIC, MAJOPACTBOPHUMBIE M HEPACTBOPHMEIC



BELIECTBA.
DIEKTPOIUTHl U HEAIEKTPOIUTHL. DIAEKTPOJUTHYECKAs qucconuanus. Kucinorel, OCHOBaHMS U COJU C
TOYKHU 3pEeHUs TEOpUn ANEKTPOIIUTUYECKOI JUCCOLMALINY.
XHWMHUYECKUE CBOMCTBA BOJBI; B3aUMOJACICTBUE C METAJJIaMU, OCHOBHBIMU M KHCJIOTHBIMU OKCHIAMH,
pasjoxkeHue M 00pa3oBaHUE KPHUCTAJUIOTUAPATOB. Peakiuu ruapataliud B OPraHUYecKOM XUMHH.
lF'uoponrusz opecanuvueckux u HeopearHudieckKkux coeouHenu . HeoOpaTumsrii
TUAPOIIU3. OobpatumsIit TUAPOIIN3 COJICH.
'maponu3 opraHMYecKUX COEAMHEHUN U €ro MPAKTUYECKOE 3HAYEHUE IS MOJIYYEHUs THAPOIM3HOTO
crupTa U MblIa. buonoruyeckas poib THAPOIKM3a B IUIACTUYECKOM M SHEPTeTUYECKOM 0OMEHE BEIIECTB U
SHEPTHH B KJIETKE.
OkucanumenvHo-6occmanoseumenvuble peacktyuu CTeneHb OKUCICHUS.
OmnpeneneHue CTeNeHH OKUCIEHUs 10 ¢opmyne coeauHeHus. llonstue 00 OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakiusax. OKHUCIIEHHE M BOCCTAHOBJICHHE, OKHUCIMTENIb W BOCCTAHOBUTEINb.
Onekmp onu 3 DASKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPOLECC. DIIEKTPOJIH3
pacIulaBOB M pacTBOPOB Ha mpuMmepe xsopujaa HaTpus. [IpakTuueckoe NPUMEHEHHE 3JIEKTPOJIM3A.
DNEKTPOIUTHUECKOE MOJIy4YEHHUE AIFOMUHMSL.
Jemouncrpanuu. [IpeBpamenue kpacuoro docdopa B 6enbrit. O3onarop. Moaenu Moiekyn #-Oyrana u
n300yTaHa. 3aBUCHMOCTb CKOPOCTH PEAaKIUU OT MPHUPOJAbI BEUIECTB HAa MpPUMEPE B3aUMOJEHUCTBUS
pPacTBOPOB PA3IUYHBIX KHCJIOT OJAMHAKOBOM KOHIIEHTPALIMM C OJWHAKOBBIMU TpaHyllaMM LWHKa W
B3aMMOJICHCTBUSL OJMHAKOBBIX KYCOYKOB pa3HbIX METa/NIOB (MarHus, LUHKA, >Kejie3a) C COJSIHOM
KUCIIOTON. B3aumoseiicTBre pacTBOPOB CEPHOI KUCIIOTHI C paCTBOPAMHU THOCYJIb(aTa HATPUs Pa3TUIHON
KOHIICHTpAllMu U TemIepaTypsl. Moaens kumsiero cios. Pa3noxenne nepokcuaa BOJOpOAa C IOMOILIBIO
karanmuzaTopa (okcuma mapranina (IV)) m katamasel ceiporo Msica W cbiporo kaprodens. I[Tpumepst
HeoOpaTUMbIX peakluil, WIyIMX ¢ 00pa30BaHMEM OCaJlKa, Ta3a WM BOAbl. B3anmopeiicTBue nutus u
HaTpus ¢ Bojoil. [lomyuenne okcuaa dochopa (V) U pacTBOpEeHHE €ro B BOJIC; UCIIBITAHUE TTOJTYYEHHOTO
pactBopa JsakmycoMm. OOpasibl KpPHUCTAUIOTUAPATOB. VIcmbITaHHME pPAacTBOPOB 3JEKTPOIUTOB U
HE?JIEKTPOJIUTOB HA MPEAMET IUCCOLUALMU. 3aBUCUMOCTh CTENEHHU 3JIEKTPOJIUTHUYECKOW TUCCOLMALUN
YKCYCHOM KHCJIOTHI OT pa3baBiieHusi pactBopa. ['muponu3 kapbuna kanpuusa. ['maponu3 xkapOoHATOB
HIEJIOYHBIX MeTaJuloB W HuTpaToB IwHKa wuiau cBuHOa (II). Ilomyuenme wmbima. Ilpocteiimue
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIMU; B3aUMOJECHCTBAE IMHKA C COJITHOM KUCIIOTOHM M Kelle3a C
pactBopoM cynbdata meau (I11). Monens snexkrposnuzepa. Mojeab 3JEKTPOIU3HON BaHHBI JJIS1 OJTY4YEHUS
AJTIOMHUHMUSL.

JlaGopaTtopHble onbIThbl. 7. Peakuus 3aMelieHuss MeIU KEJIE30M B pacTBOPEe MEAHOTO Kyrmopoca. 8.
Peakuu, uaymme ¢ oOpa3oBaHmeM ocajika, raza u Bonabl. 9. IlomyueHue KucCiIoOpona passioKEHUEM
MepOKCHUIa BOJOPO/Ia ¢ momoIibio okcuaa mapranna (IV) u katanasel ceiporo kaprodesns. 10. [Tonyuenue
BOJOPOJA B3aUMOJEWUCTBUEM KHUCJIOTBI ¢ LMHKOM. 11. Pasnmusble cilyyanm rugponusa CoJeil.

Tema 4. BemecrBa u ux cBoiicra (54)

M e m a n 1 . B3aumojeiicTBie METalJIOB ¢ HEMETaUIaMU (XJIOPOM, CEpO M KHCIOPOAOM).
B3aumojeiicTBue IETOYHBIX M IIEIOYHO3EMENIbHBIX METAIJIOB C BOJOW. DJIEKTPOXUMHMYECKUU DSl
HaIpsHKEHUH METaJIoB. B3aumoieiicTBe METauIOB C PAaCTBOPAMU KHUCJIOT U COJieH. AJTIOMUHOTEPMUSL.
BzaunmoneiictBue HaTpus C 3TaHOJIOM Hu dbeHomom.

Kopposus meramioB. [loHaTre 0 XUMUYECKOH U 3JIEKTPOXMUMHUYECKON KOppo3uu MeTamnoB. CrocoObl
3AILUATHI METaJIJIOB oT KOpPPO3HH.

H e m e m a n 1 v. CpaBHUTENbHAs XapaKTEPUCTHKA TaJIOTCHOB KaK HaMOOJee THUIIUYHBIX
npejacraBuTesne HemeTaaoB. OKUCIUTENbHBIE CBOMICTBA HEMETAJUIOB (B3aUMOJICHCTBUE C METaJLIaMHU U
BOJIOpOJIOM).  BoccTaHoBuUTenbHBIE ~— CBOMCTBA ~ HEMETA/UIOB  (B3auMMoOjeWcTBHME ¢ Ooree
3JEKTPOOTPULATEIbHBIMU HEMETAJIIaMU u CJI0’)KHBIMU BELIECTBAMU-OKUCIUTEISIMU ).

Kucnomov neopecanuuveckue u opeanuuecku e Kiaccupukauus Kucior.
XVUMUYECKHE CBOWCTBA KHUCIOT: B3aUMOJEHCTBUE C METAJUIAMM, OKCHJIaMU METaJUIOB, THAPOKCUAAMHU



METaJUIOB, COJSIMHM, cnupramu  (peakuus otepudukamun). OcoOble CcBoOWCTBA  a30THOM |
KOHILIEHTPUPOBAHHOM CEepHOU KHUCJIOTHL.
OcHo6aHus HeopeanuuecKkue u opeaHnuueckue OCHOBaHUS, UX KIacCU(UKALUS.
XHUMHYECKUE CBOMCTBA OCHOBAHUM: B3aMMOJEHCTBHE C KUCIOTAMH, KUCIOTHBIMUA OKCUAAMHU U COJISIMH.
Paznoxxenue HEpPaCTBOPHUMBIX OCHOBaHHII.
C o 71 u. Knaccuduxanus coneil: cpeiHue, KHUCIble U OCHOBHbIE. XMMHYECKHE CBOMCTBa cCOJjeil:
B3aMMOJICHCTBUE C KUCIOTaMH, LIEI0YaMU, MeTallaMu U coiisiMu. [IpencraBuTenu coseld U X 3Ha4ECHHUE.
Xnopua Hatpus, kapOoHAT Kanmbius, ¢ocdar kampius (CpeaHHE COJIM); THIPOKAPOOHATHI HATPHS H
aMMoHus  (KUCJBle coiii); TuapokcokapooHat wmeau (II) - mamaxut (OCHOBHAs  COJb).
KauecTBeHnHble peakuuu Ha XJIOpUI-, cylb(dar-, ¥ KapOOHAT-aHHOHBI, KATUOH aMMOHMSI, KaTHOHBI
Kesesa (In u (II0).
lenemuuyeckas ca3b Mmexwdy KiaccamMu HeOp2aAHUYEeCKUX U OpeaHUuUdec
Kux coeouHetuu. lloHaTue o reHETUYECKOI CBSI3U U TEHETUYECKUX psinax. ['eHeTHueckuit psin
MeTtata. ['enetndyeckuid psg Hemetauia. OCOOEHHOCTH T€HETHUYECKOTO ps/la B OPTaHUYECKOW XUMUHU.
JMemoncrpanun. Komnekuus oOpa3noB MerauioB. BzaumopeilcTBue HaTpusi U CYpbMbI C XJIOPOM,
kKene3a ¢ cepoil. ['opeHne mMarHus M aalOMUHUS B KHCIOpojae. B3aumonelicTBuE I1E€I0YHO3EMENBHBIX
METAJUIOB C BOJOM. B3aumoneicTtsue HaTpus C ITAHOJOM, LIMHKA C YKCYCHOM KHUCJIOTOM.
AmomuHoTepMusi. B3auMoneicTBUEe MeIM € KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTOW. Pe3ynbTaThl
KOpPpO3UU METAJJIOB B 3aBUCHUMOCTU OT ycloBHM ee mpoTekanus. Komnekuus oOpa3noB HEMETallJIOB.
B3aumoneiictBue XJI0pHOW BOAbI C pacTBopoM Opomuna (uoauna) kanus. Komnmekuus npupoaHbIX
OpraHWYecKHX KHUcIoT. Pa30aBneHne KOHIIEHTPUPOBAHHOW CepHOW KHUCIOTHL. B3aumoneiictBue
KOHIIEHTPUPOBAaHHOM CEPHOM KHUCIIOTHI € CaxapoM, LEJUIINI030M U Menapto. OOpasipl NMPUPOIHBIX
MUHEPAJIOB, COAEPKAIIUX XJIOPHJ HATpusi, KapOoHAT Kanublus, Gocdar Kamblus U THAPOKCOKApOOHAT
menu (II). OOpasmpl MUIIEBBIX MPOAYKTOB, COACPKANIUX THAPOKAPOOHATHI HATPUS M aMMOHUSA, X
CIOCOOHOCTh K Pa3JIOKEHUIO MpU HarpeBaHuu. l'ameHue coipl ykcycoM. KauecTBeHHBIE peakuuu Ha
KaTHOHBI u AQHUOHBI.
JlaGopaTtopHblie onbIThl. 12. McnbiTaHue pacTBOPOB KHUCIIOT, OCHOBAaHUN M COJel MHIMKaTOopaMu. 13.
B3anmoneiicTBre COMIHOM KUCIOTHI M pacTBOpa YKCYCHOUM KHCIIOTHI ¢ MeTajuiamu. 14. BaumojencTaue
COJITHOM KHCJIOTBI M PAacTBOpa YKCYCHOW KHCJIOTBI C OCHOBaHUSMH. 15. B3aumopeicTBue COJSTHOU
KHCJIOTBI U PAcTBOpa YKCYCHOM KHCIOTHI ¢ coisiMd. 16. TlomyueHue W CBOMCTBA HEPACTBOPUMBIX
ocHoBaHui. 17. I'maponus XJIOpHIOB M AalETaTOB ILIEJIOYHBIX MeTauioB. 18. O3HakoMieHHE C
KOJUIEKIIUSAMHU: a) METAIJIOB; 0) HEMETAIIJIOB; B) KUCIIOT; ) OCHOBAHUM; J1) MHHEPAIOB U OMOJIOTHYECKHIX
MaTepuasoB, COAEPKAIIUX HEKOTOPBIE COIH.

JlpakTuyeckasi padora Ne2. Pemienue 3KCIepUMEHTAIBHBIX 33/1ad Ha MICHTU(DHUKAIIUIO OPTaHUIECKUX
U HCOPraHUYCCKHUX COGHHHCHHﬁ.

YyeOHublii nj1an

Ne | HammenoBanme pazznenos, | Kon-Bo Komn-Bo wacos B Tom uncie
/T | TeM 4acoB 1O | 1m0 paboueit Visyaerne | Konr | Tpaxtd
nmporpamme nporpamme
MaTtepuana | poJb yecKkas
4acThb
1. CrtpoeHue aToMa u 3 2 2
nepuoandeckuit 3akox /1. M.
Menneneena

2. CrpoeHue BelecTna 11 5 4 1
3. XHUMHYECKUE PEAKITUN 9 5 5
4, BemrecTBa 1 ux cBoiicTBa 11 5 4 1

Hroro 34 17 15 2




1 yeTBepTH

2 4yeTBEPTh

3 yeTBepThH

W o~ 01

4 yeTBEpTH

TpedoBanus K yPOBHIO NOATOTOBKH

B pe3ynvmame usyuenus xumuu na 6a3080m yposHe y4eHUK O0IHCEH

3HATH/MOHUMATH

saycHellue XumuyecKkue NOHAMUA. BEIIECTBO, XUMHUYECKHH D3JIEMEHT, aToM, MOJIEKYIa,
OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISipHasi MacChl, UOH, aJUIOTPOIIHSI, U30TOIbI, XUMUYECKAs CBSI3b,
ANEKTPOOTPHUIIATETLHOCT, BaJICHTHOCTh, CTENEHb OKHCIIEHHUS, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
0o0BEM, BelIeCTBA MOJIEKYIIPHOTO W HEMOJEKYJISPHOTO CTPOCHHUS, PACTBOPHI, JIIEKTPOIUT U
HERJIEKTPOJIUT, DJIEKTPOTUTHUECKAsI TUCCOLMALINS, OKUCIUTEIh U BOCCTAHOBHUTEINb, OKUCIICHUE U
BOCCTAQHOBJICHHE, TEIJIOBOM 3¢ (EeKT peakiuu, CKOPOCTh XUMHUYECKOW pPEaKIMu, KaTajus,
XUMHUYECKOEe paBHOBECHE, YTIIEPOIHBIN CKeNeT, QyHKINOHAIbHAS TPYIIa, H30MEPHSI, TOMOJIOTHS;
OCHOGHble 3AKOHbl XUMUW. COXPAHEHMs] MAcChl BEUIECTB, IIOCTOSTHCTBA COCTaBa, NEPUOANUYECKUN
3aKOH;

OCHOGHble Meopuu XUMuu. XUMUYECKOW CBSI3U, 3JIEKTPOJMTUYECKON IHCCOLMALMU, CTPOCHUs
OpPraHUYECKUX COCAMHEHUI;

sajicHellue 6euecmea U Mamepuaivl. OCHOBHbIE METAJUIbI U CILJIaBbl; CEpHAas, COJIsIHAsA, a30THAs
M YKCYCHas KHUCJIOTBI; IIEJOYd, aMMHaK, MHHEpaJbHble YyIOOpeHus, MCKYCCTBEHHBIE U
CHUHTETUYECKUE BOJIOKHA, KaydyKH, IJIaCTMACCHI;

yMeThb

Ha3bl6amp N3YYCHHBIC BEIIECTBA 110 KTPUBUAIIBHONY WM MEKAYHAPOIHOW HOMEHKIIATYPE;
onpedensams. BAJICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB, THIl XUMUYECKOU CBSI3U
B COCIMHEHUSX, 3aps] MOHA, XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHMH,
OKHCJIUTENIb U BOCCTAaHOBUTEJb, IPUHAJJIEKHOCTD BEILIECTB K PA3JIMYHBIM KJIacCaM OpPraHMYECKUX
COCIUHCHMI;

Xapakmepu306ams. dJIEMEHTbl MAJIBIX IIEPUOJIOB II0 UX IOJIOKECHHUIO B IIEPUOJUYECKON CHUCTEME
JH.N.MenneneeBa; o0imue XMMHUYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJAacCOB
HEOPraHUYECKUX COEAUHEHMII;

00bACHAMY. 3aBUCHUMOCTb CBOWMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; NPUPOAY XMMHUYECKON
CBS3M (MOHHOM, KOBaJIEHTHOM, METAJUIMUECKOM), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkluu U
MOJIOKEHUS XMMUYECKOI'O PAaBHOBECHS OT PA3IMUHBIX (PAKTOPOB;

6bINONIHAMb XUMUYECKUU IKCHEpUMEeHm 110 PACIO3HABAHMIO BAXXHEHIIMX HEOPraHUYECKHX U
OpPraHMYECKHX BEILECTB;

npo6ooumsp CaMOCTOSITEIIbHBIN MOMCK XUMHUYECKON MH(OpPMALUK C MCIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHUKOB (HAay4HO-TIONYJISIPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHeTa);
MCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JJIsi 00padOTKU M Mepesadyn XUMHYECKONH HHpOopMaIuu
U €€ MIPEJCTABICHHS B Pa3JINYHbIX (pOpMaXx;

HCIOJIb30BATh npnoﬁpeTeHHHe 3HAHUA U YMCHUSA B HpaKTI/I‘leCKOﬁ JesiTeJIbHOCTH U MMOBCETHEBHOI

AKU3HUA )i

OO0BSICHEHUS] XUMUYECKUX SBICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;
OIpEaACIICHUA BO3MOXHOCTHU HNPOTCKAHUA XUMHYCCKUX HpeBpaHIeHI/Iﬁ B PAa3JIMYHBIX YCJIOBUAX U
OLIGHKH UX TOCJEICTBUM;

HKOJIOTUYECKH TPAMOTHOTO TTOBE/ICHUS B OKPYKAOIIEH cpene;

OLICHKH BIIMSIHUS XUMHUYECKOTO 3arpsi3HEHUs] OKPYXKAIOIIEeH cpeibl HA OPraHU3M YeJIOBEeKa U IPyrue
JKUBBIC OPraHHU3MBbI;

0e30macHOTO OOpamieHUs C TOPIOYMMH M TOKCHYHBIMU  BEIIECTBaMH, JabOpPaTOpPHBIM
o0opyIoBaHUEM;

MPUTOTOBJICHHS PACTBOPOB 3aJJaHHON KOHIICHTPAIMH B OBITY M Ha IPOU3BOJICTBE;

KPUTHYECKONW OLIEHKH JOCTOBEPHOCTH XHUMHUYECKOW HHQOpMAIMH, MOCTyHAarolmled U3 pasHbIX
HUCTOYHUKOB.




Temaruyeckoe muanupoanne 11 kaace
Jdomamnee o0ydenue (0,5 yac B Hemesro, Bcero 17 4.)

No Cpoxku omamiHee | Koppektu
P Tema ypoka A pp
/T | U3YYCHUS 3a/1aHne pOBKa
Tema 1. Ctpoenue atoma. [lepunoguveckuii 3axon /I. U. MenaesieeBa (2 4.)
1 . 6-8
1/1 OcHOBHBIC CBEJICHUS O CTPOSHUHU aTOMa $1, ymp
(MMCBMEHHO)
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema §2, ynp. 2,4
2/2 xumudeckux emeHToB /. 1. MenneneeBa u crpoeHue ynp.7
aToma (MTMCBMEHHO)
Tema 2. Ctpoenne BemecrBa (54.)
HNonHas xumuueckas cBsi3b, KOBaJIeHTHAs XUMHUYECKaAsI
1/3 § 3, ynp. 4,5
CBSI3b
2/4 Meramnuueckasi, BOJAOPOJIHA XUMHUYECKasi CBSI3b. § 5, ynp 4,5




3/5

F33006p83H06 COCTOsIHUEC BCHICCTBA. H(I/II[KOG

§ 8, ymp

COCTOSIHHE BeIeCTBa 3,4,6,12
4/6 [lonsaTue «105s» ¥ €€ Pa3HOBUIHOCTH 312, 1};? p6-
5/7 [Tpaktrueckas padora Ne 1 «Ilonyuenue, cobupanue u TosTop §12
pacro3HaBaHUE Ta30BY.
Tema 3. Xumnueckue peakuuu (5 4)
1/8 Knaccudukanus XuMHU4eCKuX peakiuit §13
2/9 CKOpoCTh XMMUYECKOM pEeaKLuu § 15, ynp 11
3/10 OOpaTUMOCTh XUMHUYECKHUX PEAKIHA :§J, é66’ yip
411 IM'uaponus OpraHNYeCKUX u Heoprannueckux | §18, 3an B
COCIMHEHUM. TeTpagu
5/12 DIeKTpoIn3 §19, ynp 7,8
Tema 4. BemuecTBa M ux cBoiicTBa (54.)
1/13 Mertasmner Koppo3ust meTamioB §20, ynp 5
2/14 HewmeTtamst § 21, ynp 6,7
3/15 Kucnorsr, OCHOBaHHSA HEOpraHMYEeCKue " §22. ymp 5
opranuueckue. Conu
4116 I'eneTnueckas cBsI3b MEXKy KlaccaMu HeopraHnuudeckux | § 25, ymp 3-
U OPraHUYECKUX COCAUHEHUU 7
[IpakTyeckas pabora No2 «Pemenue | [ToBTOpuTh
5/17 AKCIIEPUMEHTAIBHBIX  3ajau Ha pacrio3HaBaHHUE | MPOIIEHHBIN
OpPraHMYECKUX M HEOPraHUYECKUX COEIUHEHUI» MaTepuan




