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IHosicuuTeabHAA 3aNMCKA

Pabouas yuebnas mnporpamma mno xumuu ans 11 kmacca pa3paboTaHa Ha OCHOBE
MPUMEPHOM TMPOTPaMMBbI, YTBEpXACHHOWM MuHHCTEpCTBOM 00pa3oBaHus W Hayku P®D, mox
penakuueir aBrop O. C. I'abpuensa — M: [Ipoda, 2021. IIporpamma COOTBETCTBYET YYEOHUKY
«Xumusi» 11 xmace, aBropel O.C. INabpuensa — M: [Ipoda, 2021, KOTOpBI COOTBETCTBYET
00513aTeIbHOMY MHHHUMYMY COJIEp)KaHUSI CpelHEro oOpazoBaHus 1o xumuu, DenepaibHOMY
KOMIIOHEHTY FOCYAapCTBEHHOT0 CTaHJapTa U y4eOHOMY IUIaHY IIKOJIBI.

B nanHoif mporpamme mpociiexKUBAETCSI TPEEMCTBEHHOCTh MEX]y BHAAMH JI€ATEIbHOCTH
o0y4yaeMbIX, MPEIyCMOTPEHHBIX IMPOrPaMMON OCHOBHOTO 0OIIero oOpa3oBaHHs W BUAAMU
JeSITeIbHOCTH, O00ECIEUMBAIONINX peau3aliio 00pa30BaTENbHON TPACKTOPHH, CBSI3aHHOH C
yrayOnéHHbpM u3ydeHnueM xumuu. CopaepikaHue NaHHOW paboyeil mporpaMMbl yYUTHIBAE€T HE
TOJIKO MIPEIMETHOE COJIepPKaHre U BO3PACTHBIE IICUXOJOTHYECKIE OCOOEHHOCTH 00y4aeMBbIX, HO
U NpoUIBHYIO TMOATOTOBKY K OOYYEHHMIO B BBICHICH IIKOJE, B KOTOPOH XUMHS SIBISETCS
NpOPMIMPYIONIEH TUCIUTUTMHOM.

TeopeTnueckoe U JKCIHEPUMEHTAIbHOE COJEpKAHHUE Kypca H3y4yaeTcsi Ha OCHOBE
MO3HABATENILHON JIEATEIBHOCTH O0ydYaloluXcs: MPUMEHITh TEOPETUYECKHE 3HaHUs TOHATHUH,
3aKOHOB U TEOPUM XUMHUU YIIIyOJIEHHOTO YpOBHS Ul MPOTHO3UPOBAHUS CBOMCTB XUMHYECKHUX
O00BEKTOB M MOJATBEP)KJIEHUE S3TUX MPOrHO30B IPU BBINOIHEHUH XMMHUYECKOTO SKCIIEPHUMEHTA;
IUTAHUPOBATh U MPOBOJUTh XUMUYECKUN HKCIEPUMEHT U MHTEPIPETHPOBATh €r0 Pe3yibTaThl;
YMETh XapaKTepu30BaTh U KiIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, BEIIECTBA U MPOLECCHI;
MOJIHO U TOYHO BbIpaaTb W apryMEHTHUPOBATH CBOK TOYKY 3pEHUS; HaXOAUTh HCTOYHHKH,
M0JIy4aTh, MPEACTABIATh U COOOIIATh XMMHUECKYIO HH(OPMALIMIO B YCTHOW U MUCbMEHHON peun
u JIp.

JlaHHBIH Kypc MO3BOJISET MOATOTOBUTH O0YYAIOIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BbIOOPY PO ECCHOHATBHONW MOATOTOBKHM K MOCTYIJIEHUIO B BY3, B KOTOPOM XUMHUS SIBIISETCS
npoUIBbHON JUCHMIUIMHON, YCHENIHOMY 00Y4YeHHIO B HEM U BBIOODPY Hpodeccui.

Heas 1 3a1a4n U3ydeHHUs MpeaMeTa.
e  ®opmMupoBaHME LIETOCTHOTO MPEICTABICHHUS] O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesTeIbHOCTH;
e [IlpuoOpereHne ombiTa pa3HOOOpa3HOW  NEATENBHOCTH, ONbITA TO3HAaHUS U
CaMOIIO3HAHUS;
e [JlogrotoBka K  OCYIIECTBICHHIO  OCO3HAaHHOIO  BbhIOOpa  HMHIUBUAYAIbHON

o0pa3oBaTeNbHON WK POPECCHOHATBHON TPACKTOPUH;



boapmoi BKJIaJd B JOCTH)XCHHH TI'JIaBHBIX ueneﬁ BHOCHUT HU3Y4YCHHEC XHMHH, KOTOPOC ITPHU3BAHO

o0eceunTh;

dopMupoBaHUE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK KOMIIOHEHTAa €CTeCTBEHHOHAY4HOU
KapTUHBI MUDA;

PazButne nuuHOCTH OOydYamOImUXCA, HMX HMHTEIJICKTYAIbHOE W HPABCTBEHHOE
COBEPILICHCTBOBAaHME, (OPMHPOBAHMWE Yy HHUX TYMAaHUCTHYECKHMX OTHOUICHUH U
9KOJIOTHYECKH 11e7IECO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOU JEATEIBHOCTH;
BripaboTky y oOydarommxcss MOHUMaHUs OOIIECTBEHHOH MOTPEOHOCTH B Pa3BUTHH
XMMHUH KaK BO3MOXKHOU 00sacTu Oy/yIieii MpakTH4ecKon e TeIbHOCTH;
dopmupoBaHue yMEHHUI 0€30MacHOro OOpalleHHs C BEIIECTBAMH, HCIIOJIB3YEeMbIMH B

HOBCGHH@BHOﬁ JKHU3HU.

3amayu:

DopMHPOBaTH 3HAHUSI OCHOB HAyKH — BAKHEHIINX (DaKTOB, TOHSATHIA, 3aKOHOB U TECOPHH, SI3bIKA

HAyKH, JOCTYIIHBIX 0606IH6HHﬁ MHPOBO33PCHYCCKOI'O XapakKTepa, pa3BUBaTb YMCHUA Ha6J'IIOI[aTL

1 OOBICHITH XUMHUYECKHE SIBJICHHUA, CO6J'IIO,I[aTI> IIpaBuJia Thb.

Pa3BuBaTh no3HaBaTelbHbIE UHTEPECHl U MHTEUIEKTYaJIbHBIE CIIOCOOHOCTH B IIPOLIECCE
IPOBE/ICHUS] XUMHUUECKOT0 3KCIIEPUMEHTa, CaMOCTOSATENILHOTO TPUOOPETEHUs 3HAaHUN B
COOTBETCTBUU C BOZHUKAIOIIMMH COBPEMEHHBIMH MOTPEOHOCTSIMU.

BocnuTeiBaTh OTHOILIEHHE K XMMUU KaK K OJHOMY U3 KOMIIOHEHTOB €CTECTBO3HAHMS U
3JIEMEHTY O0IIEYEI0BEYECKON KYIbTYPHI.

HayuuTh npuMeHATh MoJydyeHHbIE 3HaHUS Ul 0€30MacHOr0 MCIOJIb30BaHUs BEIIECTB U
MaTepuaioB B ObITY, AJ pElIeHUs 3a/ad B MOBCEIHEBHOM >KHU3HH, MPERyNpPExIACHUS

SBJICHUH, HAHOCSIIUX BPEJl 3J0POBBIO YEJIOBEKA M OKpYIKarollel cpese.

I nasuwvie uejiu OCHO8H0O20 06114620 06pa306anuﬂ cocmosam 6.

OCBOCHHE 3HAHU O XMMHUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHOM KapTHUHBI MUPA,
BAKHENIIUX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;

OBJIaJICHUE YMEHUSMHU MIPUMEHSTh MMOJTYYSHHbIE 3HAHUS U1 OOBSICHEHUS Pa3HOOOpa3HbBIX
XAMHMYECKUX SBJICHUNA W CBOWCTB BEIIECTB, OLEHKHM pOJU XUMHUHU B PA3BUTHU
COBPEMEHHBIX TEXHOJOTHI U MOJIYYEHUH HOBBIX MAaTEPHUAJIOB;

BOCIIUTaHUE YOEXKJICHHOCTH B TO3UTUBHOMW POJIM XUMHUU B KH3HHU COBPEMEHHOTO
o01recTBa, HEOOXOUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO U

OKpYKarolleu cpee;

W3ydyeHne XWMHH Ha YIIYOJIGHHOM YpOBHE cCpenHero (moiHoro) oOmero ooOpazoBaHUs

HaIpaBJICHO HAa JOCTHUIKCHUC CIICAYIOIINUX ueﬂeﬁ:



OCBOEHHE 3HAHUI O XHWMHYECKOM COCTAaBJAIOLICH €CTECTBEHHOHAYYHOM KAapTHHBI MHpA,
BAKHEUIIINX XUMHUECKUX MOHATUSX, 3aKOHAX U TEOPHUSIX;
OBJIa/IeHMe YMEHMSIMH [PUMEHSTH IOJyYCHHbIC 3HAHUS JJs1 OOBSCHEHHS DPa3HOOOPA3HBIX
XUMHUYECKHX SIBJICHUA M CBOMCTB BEILECTB, OLEHKU POJIM XMUMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHIl U MOJIyYeHUU HOBBIX MaTE€PHAJIOB;
pa3BUTHe TII03HABATEIbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKMX 3HAHUM C HCIIOJIB30BAaHHEM Pa3ITUYHBIX
MCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMITBIOTEPHBIX;
BOCIIMTAHME YOEXKICHHOCTH B MO3UTHBHOW POJM XMMUU B KU3HM COBPEMEHHOI'O OOIECTBa,
HEOOXOUMOCTH XUMHUYECKH T'PAaMOTHOI'O OTHOLIEHMSI K CBOEMY 3J0POBBI0 U OKpY’KaroLIE
cpene;
NpUMeHeHHe MOJyYeHHbIX 3HAHWH M YMeHHUii J1s 0e30MacHOro MCHOJB30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SHICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MIOBCE/IHEBHOM JKM3HM, NPENYNpPEXICHUS SBJICHUIN, HAHOCSIIMX BpPEI 370POBbI0 4YEJIOBEKA U
OKpY>Karolleu cpere.
OcHoBHOe 00111ee 00pa3oBaHre — BTOpasi CTyMeHb 001ero oopasoanusi. OHON U3 BaKHEHIIINX
3aJa4 9TOro dTama sBISETCS MOArOTOBKAa OOYYaIONIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY JKM3HEHHOTO U mpodeccuoHampHOro mytd. OOydarompecss ODKHBI HAYYHUTHCS
CaMOCTOSITEJIBHO ~CTaBUTh LEIM U ONPEAENATh NyTH UX JOCTH)KEHHUS, HCIOJIb30BaTh
NPUOOPETEHHBI B IIKOJE OMBIT JAEATEILHOCTH B pEaTbHOW JXKU3HU, 32 paMKaMd Y4eOHOTro
nporecca.
O01mas xapakTepucTHKa Kypca
Copnepxanue yriayOl€HHOTO Kypca XUMHUU B cpelHed (TOJHOM) IIKOJIE CTPOMUTCS Ha
OCHOBE H3Y4YEHMsI COCTaBa M CTPOEHUS BEILECTB, 3aBUCHUMOCTH HX CBOMCTB OT CTPOEHUS,
NPaKTUYECKOI'0 3HAYEHHUsI 3TUX CBOMCTB, a TaKKe CIIOCOO0B J1a00PaTOPHOTO U MPOMBIIIIEHHOTO
MOJIyYEHUS] BaKHEUIIINX BEIIECTB, U3YUYEHUS 3aKOHOMEPHOCTEH XMMHUYECKUX MPOIIECCOB U MyTel
ynpasieHus: UMH. OCHOBHBIE COJIEpKaTENbHbBIE IMHUU pabouell IporpaMMbl:
e  «Bewecmeoy» — cuctema 3HaHUN O COCTaBE M CTPOEHUU BELIECTB, UX CBOWCTBAX
1 OMOJIOTHYECKOM 3HAUYCHUH;
o  «Xumuueckan peakuusn» — CUCTEMa 3HAHUA 00 YCIOBUSX MPOTEKAHUS
XUMHUYECKHX MPOLECCOB U CIIOCO0aX YIpaBICHUS UMU;
e  «llpumenenue eewjecme)» — CcUCTEMa 3HAHUI O MPAKTHUUYECKOM MPUMEHEHUU
BEIIIECTB Ha OCHOBE UX CBOMCTB M MX 3HAUEHUS B OBITOBOM M IMPOU3BOICTBEHHOM cepax;
e  «llonyuenue eeutecme» — cucreMa 3HaHUNH O XUMUYECKUX MPOU3BOJICTBEHHBIX

nmpouneccax;



o  «A3pIK Xumuu» — cucremMa 3HAHHH O HOMEHKJIAType HEOPraHUYECKUX O
OpPraHUYECKUX COCTUHEHUN U XMMHUYECKOH TEpMUHOJIOIHH, a TAKKE YMEHHME OTpaxaTb UX C
MOMOIIIBI0 XMMHYECKOW CHMBOJUKHM (3HAKOB, ()OPMYJI M YpaBHEHMIl); HaBBIKOB IEpEBOJA
UH(OPMALINH C A3bIKa XUMHUH Ha €CTECTBEHHBIN U 00paTHO

. «Konuuecmeennvle omuouieHua» — CACTEMA PaCUYETHBIX YMEHUHM U HAaBBIKOB
JUIS XapaKTEPUCTUKU B3aMMOCBSI3M KaYECTBEHHOW M KOJUYECTBEHHON CTOPOH XMMHUYECKHX
00BEKTOB (BEIIECTB, MATEPHUAIIOB U IIPOIIECCOB);

o  «Teopusa u npakmuka» — B3aUMOCBSI3b TEOPETUYECKUX 3HAHUH M XMMHUYECKOTO
9KCHEPUMEHTA KaK KPUTEPHsI HICTUHHOCTU M UCTOYHMKA [TO3HAHMUS.

MecTo npeamera B yueOHOM IJIaHe

@®enepalibHbIl  TOCYJapCTBEHHBIM  00pa30BaTelNbHBIM  CTAaHAAPT  IPELyCMAaTPUBAET
U3YyYEHHE Kypca XUMUHU B CpeAHEN (ITOJIHOM) IIKOJIE KaK COCTaBHOW YacTH IPEJMETHOM obnactu
«EcTecTBeHHO-Hay4HbIE TPEIMETHI».

JanHas pabouwast mporpamma IMpeAHa3HadeHa i OOy4aroIlMXcCs, KOTOpble BbIOpanu
XUMHIO JUIS U3y4eHHS Ha YTIyOIEHHOM YpOBHE.

OTa mnporpaMMa IO XUMHUU Ui cpeaHero (MOJIHOro) oOmero oOpa3oBaHus Ha
yriay0n€HHOM YpOBHE cocTaBiieHa u3 pacuéra 3 u B Henenmto (102 4 3a rog oOy4enHus).

LleHHOCTHBIE OPHMEHTHPBI CO/Iep:KaAHUsI y1eOHOI 0 mpeMeTa.

LleHHOCTHBIE OPUEHTHPHI COJACPKAHUSA Kypca B CPEIHEW MIKOJEe HE 3aBUCUT OT YPOBHS
U3YUCHHSI U OIPENENAIOTCS CIeUn(UKON XMMHUM Kak Haykd. [IOHSTHE «II€HHOCTB)» BKIIIOYAET
€IMHCTBO OOBEKTUBHOIO M CYOBEKTUBHOIO, MO3TOMY B KaueCTBE LIEHHOCTHBIX OPHEHTUPOB
XMMHUYECKOT0 00pa30BaHUS BBICTYMAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHHU, K KOTOPBIM Y
ydamuxcst (GOpMHpYeTCsl IIEHHOCTHOE OTHOoIIeHue. [Ipu 3TOM Benymiyr0 pojb HIParoT
MIO3HABATENBHBIE IIEHHOCTH, TaK KaK JaHHBIN y4eOHBIA MpeIMEeT BXOAWUT B TPYIILY MPEIMETOB
MO03HABATENBHOTO LIMKJIA, TJIaBHAsl LIeJIb KOTOPBIX 3aKII0YAETCs B U3YUEHUH MPUPOJIBI.

OcHOBY MO3HaBaTENbHBIX IEHHOCTEH COCTABISAIOT HAyYHbl€ 3HAHUS, HAyYHBIE METOJIbI
MO3HAHUS, a IEHHOCTHBIE OpUEHTAalWH, (GOPMHUPYEMBbIE Yy YUYaIIUXCs B MpoIlecce H3ydeHUs
XUMHH, TIPOSIBIISIOTCS:

®B TMPU3HAHWU [IEHHOCTM HAyYHOTO 3HAHUS, €ro MPaKTHYECKOW 3HAYMMOCTH,
JIOCTOBEPHOCTH;

® B [ICHHOCTH XHMHUYECKHX METOJIOB UCCIICAOBAHUS JKUBOW U HEKUBOU TTPUPOJIBI;

® B [TIOHUMaHUH CJIOXHOCTH U MPOTHBOPEYHH CaMOTo Ipoliecca MO3HAHUS KaK W3BEYHOTO

CTPEMIJICHHUA K UCTHUHC.



B kadecTBe 0OBEKTOB IIEHHOCTEH Tpya M ObITa BBICTYMAIOT TBOpUYECKas CO3UIATEIbHAs
JESITEIbHOCTD, 3I0POBBIM 00pa3 KU3HHU, a IEHHOCTHBIC OPUEHTAIIUU COJEPKAHUS Kypca XHUMHH
MOTYT paccMaTpUBaThLCS Kak (popMUpOBaHUE:

® YBA)KUTEJILHOIO OTHOILLICHHS K CO3UAATEIbHOM, TBOPUECKOU IEATEIIbHOCTH;

® IOHUMaHUK HEOOXOIMMOCTH 3JI0POBOTO 00pa3a KU3HH;

e MOTpeOHOCTH B 0€3yCIOBHOM BBINTOJTHEHUH IPaBUJl 0E30MAaCHOTO HCIOJIb30BAHUS
BCIIIECTB B OBCEIHEBHOM JKH3HH;

® CO3HATEJIBHOTO BBIOOpA OymyIieH mpodeccuoHaaIbHOM NI TEIbHOCTH.

Kypc xumum o0mamaeT BO3MOXHOCTAMHU Ui  (OPMUPOBAHHS KOMMYHUKATHBHBIX
IIEHHOCTEHN, OCHOBY KOTOPBIX COCTABJISIOT MPOIIECC OOIICHHUS U TPaMOTHAs PeUb.

IleHHOCTHBIC OpUEHTAIIMN Kypca HAMpaBJICHbl HA BOCITUTAHUE Y 00 yJarOIINXCS:

® [IPaBUJILHOTO MCITOJIb30BaHUS XUMUYECKOM TEPMUHOJIOTMU U CUMBOJIMKY;

¢ IOTPEOHOCTH BECTH JIMAJIOT, BBICIYIIMBATh W APTyMEHTUPOBAHHO OTCTaMBaTh CBOIO

TOYKY 3pCHU.

Pe3ysibTaThl 0CBOEHHS Kypca

JleaTenbHOCTh yuuTelnss B OOyUYeHHH XUMHH B CpelHEl (ITOJIHOM) MIKOJE TOJDKHA OBITH
HaIpaBlieHa Ha JOCTKEHUE O0YYAIOIIMMHUCS CIECAYIOIINX JIUYHOCHHBIX PE3YAbHaANmos.

1) B I[EHHOCTHO-OPUEHTAMOHHON cepe — oco3Hanue POCCUNUCKON TpaskJaHCKOM
UJICHTUYHOCTH, MATPUOTHU3MA, YyBCTBA TOPJIOCTH 32 POCCHICKYIO0 XUMUYECKYIO HAYKY;

2) B TpPYyIOBOH cdepe — ecomosHocmb K OCO3HaHHOMY BBIOOpPY HasibHEHIIEiH
00pa30oBaTeNbHOW TPAGKTOPUM B BBICIIEH IIKOJE, /1€ XUMHS SBISETCS NpOoQHIMpYyrolei
JUCLIUTLIMHOM;

3) B TIO3HABATEJHbHOW (KOTHUTUBHOW, WHTEIUICKTYalbHON) cdepe — ymeHue
YIPaBJIATh CBOEH TIO3HABATENFHOW  JEATENBHOCTBIO, 2OMOBHOCMb U CHOCOOHOCMb K
00pa30BaHUIO, B TOM 4YHCJIE CaMOOOpa30BaHHIO, Ha MPOTSXKEHUM BCEH KM3HM; CO3HATEIbHOE
OTHOILIEHHE K HENPEepHIBHOMY OOPa30BaHUIO KaK YCIOBMIO YCHEIIHOW MpoQecCHOHaNbHON U
00IIeCTBEHHOM NeSITeTbHOCTH; gopmuposarue HaBBIKOB IKCTIEPUMEHTATBHOM
U MCCIIEIOBATENIbCKON JEATENbHOCTH; yuacmue B IIyOJMYHOM TIPEICTABICHUH PE3yJIbTaTOB
CaMOCTOSITENIbHOW TMO3HABaTEIbHOM JESATEeIbHOCTH; Yyacmue B IPO(UIBHBIX OJMMIIHAIAX
Pa3IMYHBIX YPOBHEH B COOTBETCTBUU C KENAEMbIMH PE3yJIbTaTaMH M a/I€KBAaTHOM CaAMOOLIEHKON
COOCTBEHHBIX BO3MOIKHOCTEH;

4) B c(epe 310poBbecOEpeKEHUS] — npuHAmue u peanusayus NEHHOCTEN 3I0pOBOTO
u Oe3omacHOro oOpasza >KU3HU, Henpusmue BPEAHBIX TPHUBBIYEK (KYpeHHUs, ymnoTpeOieHus

AJIKOI'OJIA, HapKOTI/IKOB) onar oxapd 3HAaHWUIO CBOICTB HApKOJOIrMYCCKUX W HAPKOTHYCCKUX



BEIIIECTB; COONIOJICHUE TIPaBUJ TEXHHUKH OE30MacHOCTH B Tpoliecce pabOThI C BEIISCTBAMHU,
MaTepHajamMi B yueOHOM (Hay4HOIl) 1abopaTopuu U Ha MPOU3BOICTBE.

Memanpeomemuvimu pezyibmamamu OCBOCHUS BBEITYCKHUKAMU CTYIICHH CPEIHETO
(momHOTO) 00I1IET0 00pa30BaHMS KypCca XUMUH SIBIISIFOTCS

1) UCNONb306aHUEe YMEHUW ¥ HABBIKOB DPAa3JIMYHBIX BHJIOB I1O3HABATEIHHOMN
JESTEIIbHOCTH, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (CHCTEMHO-HH(OPMAIIMOHHBIH
aHaim3,  HAONMIOJIEHWE, UW3MEpPEHHe, TNPOBEACHHE  JKCIEPUMEHTa,  MOJCIUPOBaHUE,
UCCIICIOBATEIbCKAsl  JICATEIIBHOCTh) JIIl  HM3YYCHUs PA3JIMYHBIX CTOPOH  OKpYKaromien
JICHCTBUTEIILHOCTH;

2) 61a0eHue OCHOBHBIMH HWHTEJUICKTYAJIbHBIMH  OMNEpanusMu:  (GopMyIHpoBKa
TUIOTE3, aHalW3 W CHHTE3, CPaBHCHHE W CHUCTEMaTH3aIus, OO0OOIICHWE W KOHKPETHU3AIIHS,
BBISIBIICHHE TPUYMHHO-CJICICTBCHHBIX CBSI3€H M MOKUCK aHAJIOTOB;

3) no3Hanue OOBEKTOB OKPYXAIOIIETO MHUpa OT O00IIero uepe3 0coOeHHOe

K CAJMHUYIHOMY,

4) YMeHue TEHEPUPOBaTh HACH M OIPEACNATh CPEACTBA, HEOOXOAMMBIC JUISI HMX
peanu3aluu;
5) VMeHue ONpEAeNATh LeMM U 3aJayd JeATeIbHOCTH, BBIOMpATh CpEACTBA

peanu3anyy Lejy U IPUMEHATh UX Ha IPAKTUKE;

6) UCNONb306aHUe  PA3JIMYHBIX  MCTOYHUKOB  JUI  IIOJIYYEHMS  XUMHYECKOU
uH(pOpMaLKK, TOHUMaHUE 3aBUCUMOCTHU COJiepKaHUs U (OpMbI IIPeACTaBICHNs HHPOPMALIUU OT
LeJIeil KOMMYHUKALIUK U aJpecara;

7) YMeHue TIPOJYKTUBHO OOIIAThCA M B3aWMOJEWCTBOBATh B MPOILIECCE COBMECTHOM
JEeSTEIbHOCTH, YYUTHIBaTh IO3ULUU JIPYIMX YYacCTHHUKOB JESTEIbHOCTH, 3((HEKTHUBHO
paspenatb KOH()IUKTHI;

8) 20mMO6HOCMb W CHOCOOHOCTH K CaMOCTOSATENIBHOM  MH(OPMALMOHHO-
ITO3HABATEJIBHON JIEATEIbHOCTH, BKIIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3IIMYHBIX MCTOYHUKAX
uH(pOpMallii, KPUTUYECKH OIIEHMBATh W MHTEPIPETUPOBATH MH(POPMAIUIO, TMOIY4aeMYyI W3
Pa3IMYHBIX UCTOUYHUKOB;

9) YMeHue WCHOJb30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
texHojoruil (nanee — UKT) B periennn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpTraHU3allMOHHBIX
3aady ¢ COOMIOJIeHHEM TpeOOBaHWUW OSPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€3011acHOCTH;

10) 6nadenue S3bIKOBBIMU CPEACTBAMH, BKIIOYAs U S3bIK XMMUU — YMEHHUE SICHO,
JIOTUYHO Y TOYHO M3J1araTtb CBOKO TOUKY 3PEHUs, HCIIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA,

B TOM YHCJIC U CHMBOJIbHBIE (XUMUUYECKHE 3HAKH, POPMYJIIBI M YPAaBHEHHUS ).



IIpeomemuvimu pe3ynrvmamamu U3y4eHrss XMMUAN Ha yryOaEHHOM YPOBHE Ha CTYTICHH
cpeaHero (MOoTHOT0) 00IIero 00pa3oBaHus SBISIOTCS:
1) 3uanue (noHumauue) XapaKmMepHvlX HPUSHAKOB BANCHEUWUX XUMUUECKUX NOHAMUL:
BEIIIECTBO, XUMHYECKHH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIbHBIC aTOMHBIC M MOJICKYJISIPHBIC
MaccChl, MOH, M30TOIIbI, XUMHYECKas CBs3b (KOBaJCHTHAs IOJSApHAS M HEMOJIApHAs, WOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs), JIEKTPOOTPULIATEIBHOCT, aJUIOTPONHUS, BaJE€HTHOCTh, CTEIEHb
OKHCJICHHS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, BelIeCTBA MOHHOTO, MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS, PACTBOPHI, DJICKTPOIHUTHI U HEIJIEKTPOJIUTHI, DJICKTPOIUTHICCKAS
JTUCCOIMAITNS, THAPOJIM3, OKHCIHMTENIb W BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBJICHHE,
AJIEKTPOJIU3, CKOPOCTh XUMHYECKOM pEakluu, KaTraju3aTopbl M KaTalau3, OOpaTUMOCTh
XUMHUYECKHX PEaKINi, XUMUYECKOE PaBHOBECHE, CMEIICHHWE PABHOBECHS, TEIIOBOH 3(deKT
peaklM¥, OCHOBHBIE THUIBI (COSAWMHEHUs, pPAa3JOKCHHs, 3aMelIeHus, OOMEHa), BHJIbI
(TuapupoBaHMWS W JACTUAPUPOBAHMS, TUApATAllMM M JCTHApaTalid, KaTaIuTHYCCKUE
Y HEKATAIUTHICCKUE, TOMOTCHHBIC M TETEPOTCHHBIC) M PA3HOBUAHOCTH ((EpMEHTATUBHBIC,
TOPEHHUsI) pPeaKluii B HEOPTAHMYECKOU XUMUU;
2) evlsisleHUe 83AUMOCEA3U XUMUYECKUX NOHAMUU ISl OOBSICHEHUSI COCTaBa, CTPOCHHUS, CBOMCTB
OT/ICJIbHBIX XUMHUUYECKUX OOBEKTOB U SIBJICHUM;
3) npumeneHue OCHOBHBIX NOJIONCEHUU XUMUYECKUX Meopuil: TEOPUU CTPOCHHS aToMa U
XUMUYECKOW CBSA3M, MEPUOAMYECKOTO 3aKOHA U MEPUOJAMYECKOM CHCTEMbl XHMHYECKHUX
anemenToB JI. . MeHaeneeBa, TEOpUHU AIMEKTPOJUTHYECKON JUCCOIMAIIMH, IIPOTOHHOW TEOPHH,
TEOPUU CTPOEHUSI OPTAaHUYECKUX COSTMHEHHI, 3aKOHOMEPHOCTEN XUMUYECKON KUHETHKU — JIS
aHaJIn3a COCTaBa, CTPOCHHUS U CBOWCTB BEILIECTB U MPOTEKAHUS XUMHUECKUX PEAKIIUH;
4) ymenue Knaccugpuyuposams HEOPraHMICCKHUE BEIIECTBA 110 Pa3IMYHBIM OCHOBAHUSM;
5) ycmanosnenue e3aumocesnzeil MeXIy COCTABOM, CTPOCHHEM, CBOWCTBAMH, MPAKTHYECKAM
MPUMEHEHUEM U MOJTyYeHHEeM BaKHEHIIINX BEIIECTB;
6) 3nanue ocno6é xumuueckou Homenkaamypvl (TPUBHAIBHON W MEKIYHAPOIHOW) u ymeHue
Ha3BaTh HEOPraHUYECKHUE COeTUHEHUS 10 (opMylie, 1 HA000pOoT;
7) onpedenenue: BaTEHTHOCTH, CTETICHH OKUCIICHHS XHMHYECKHUX DJIEMEHTOB, 3apsI0B HOHOB;
BUJIOB XWMHUYECKHUX CBSI3€ii B COCQUHEHHSX W THUMOB KPUCTALTUYECKHUX PEIIETOK;
MPOCTPAHCTBEHHOTO CTPOEHUS MOJICKYJI, THIA THUAPOJIM3a W XapakTepa Cpeapl BOIHBIX
PacTBOPOB COJIEH; OKHCIUTENSI W BOCCTAHOBUTEIIS; MPOIECCOB OKUCIEHUS U BOCCTAHOBIICHUS,
MPUHA]JISKHOCTH BEIIECTB K PA3TUYHBIM KJIacCaM HEOPTaHMUYECKUX COCIWHEHUH; TUIIOB, BUOB
Y Pa3HOBHUIHOCTEH XMMHUYECKUX PEAKIIMU B HEOPTAaHUYECKOW XMMHUH;
8) ymenue xapaxmepuzosamo:

— S-, p- u d-371€eMeHTHI TI0 MX MOJO0XKEHHUIO B Tiepuoarnueckoii cucreme /. 1. Menneneesa;



— 00I1I1e XMMHYECKHE CBOICTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;
— XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCJMHEHUH B IUIaHE OOILero,
0COOEHHOTO U €IMHUYHOIO;
9) obwscHenue:
— 3aBHCHMOCTH CBOMCTB XMMHMYECKUX DJIEMEHTOB U UX COCAMHEHUN OT MOJIOKEHHS dJIEMEHTa B
nepuoanueckou cucreme /1. 1. Menneneesa;
— IPUPOJIBI XUMUYECKOHN CBA3U (MOHHOM, KOBAJIEHTHOM, METAJLTMYECKOM, BOJIOPOIHOM);
— 3aBUCHMOCTH CBOMCTB HEOPraHWYECKUX BEILIECTB OT UX COCTAaBa U CTPOCHHUS;
— CYUIHOCTHM HU3YYEHHBIX BHUJOB XHMHUYECKUX PEAKIUM: 3JIEKTPOJUTUYECKON TUCCOLHUAINH,
MOHHOTO 00OMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX;
— BIMSHHUA pa3IM4YHBIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM peakUud U Ha CMEIleHHUe
XUMHYECKOTO PAaBHOBECHS;
— MEXaHU3MOB MIPOTEKAHUs PEAKINI MEX Iy HEOPraHMUECKUMHU BEIIeCTBAMU;
10) ymenue:
— COCTaBISTh YpPAaBHEHHSI OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIMHA C IIOMOLIBI0 METOJA
3IEKTPOHHOTO OallaHca;
— IPOBOJAUTH PACUYETHI IO XUMUUECKUM (DOPMYIIaM U ypaBHEHUSIM;
— TMPOBOAUTH XUMHYECKHH OKCHEPUMEHT (JabopaTopHbIE M MPAaKTHYECKHE pPadOThI) C
coOmoieHreM TpeOOBaHWK K IMpaBHJIaM TEXHUKH O€30MacHOCTH MpU paboTe B XUMHYECKOM
kabunere (;1abopaTopun).
Coaepxanue Kypca

Kypc 11 knacca wauvHaeTcs C PaCCMOTPEHHs CIOKHOTO CTPOSHHS aroMa Ha OCHOBE
KBaHTOBO-MEXaHHYECKMX MPEJCTABICHUNH O CTPOSHHH €ro siApa M DJIEKTPOHHOW 000JIOYKH, a
Takxke sAAepHbIX peakuuid. Takas TeopeTuueckass 0a3a MO3BOJIAET HA JPYIOM YPOBHE H3YYUTh
NEPUOIMYECKU 3aKOH M MEPUOIMYECKYI0 CUCTeMY XuMHuueckux snementoB JI. M. Menneneera
U emié pa3 OICHUTH €ro HAyYHBIH TOJBHUT, HA HECKOJBKO JECATHIICTHI ONEepPEINBIIETO HAYIHYIO
MBICITb.

3areM M3y4aeTcsi CTPOEHHUE BEIECTBA, OCHOBHBIC THUIIBI XMMHUYECKOM CBS3U. 3HaAHMA
yUaIIUXCsl «XMMHMHM B CTaTHKE» JOTOJIHAIOTCS CBEIACHUSMHU O KOMIUIEKCHBIX COEIMHEHMSAX WU
TIMCTIEPCHBIX cucTeMax. JIOTHYHO Jajiee pacCMaTpHUBAIOTCSl TaKHE TOMOTEHHBIE CHCTEMBI, Kak
PacTBOPHI U CIIOCOOBI BBIPKEHHSI KOHIICHTPAIINH B HUX.

N3yueHre OCHOB XMMHYECKOM TEpPMOJMHAMMKH, MOHATUN 00 SHTAIBIMM W DSHTPOIHH,
3akoHOB ['ecca, MO3BOJISIOT Ha GoJiee BHICOKOM YPOBHE M3YyYUTh 3aKOHOMEPHOCTH MPOTEKAHUS

XUMHUYECKHUX PEAKINH U (PU3NKO-XUMUYECKHUX IIPOIECCOB.



XVMMHYECKHE PEAKIMM B PACTBOPAX PACCMATPUBAIOTCA TAK)KE€ HAa HOBOM TEOPETHYECKOM
YPOBHE IOCIIE€ BBEJIEHUS IMOHATHS O BOJOPOJHOM IIOKAa3aTelle U M3Yy4eHHUS HMPOTOJUTHYECKON
TEOPHH KHUCIOT M OCHOBaHMH. O000IIalOTCS CBEIEHUS O HEOPraHMYECKUX W OPTaHUYeCKUX
KHCJIOTaX U OCHOBAaHUAX B CBETE IPOTOJUTHUYECKONM TEOPUU U TEOPUHU IIIEKTPOJIUTUYECKOU
JUCCOLMALINY, & TAKXKE COJIEH B CBETE TEOPHUM JIEKTPOIUTUYECKON TUCCOLMALIUN.

OtpenpHas TIJlaBa IOCBSLIEHA OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIpOLIECCaM, B TOM
Yyclieé METO/IaM COCTaBJICHUS YPaBHEHMH M AJIEKTPOJIM3Y, KOTOPHIE Ba)KHbBI JUISl YCHEIIHOMN
CIAauu HTOTOBOIO JK3aMeHa. bonblloe BHUMaHUE B JTOM TIJlaBe YAEICHO M XHMHUYECKUM
UCTOYHUKAM TOKa, 0€3 KOTOPBIX CJII0’KHO MPEJCTABUTH COBPEMEHHOE OOILECTBO.

XHUMHS HEMETAJUIOB M METAJUIOB, BAXKHEUIINX MPEACTABUTENEH 3TUX KJIACCOB BELIECTB U
UX COEIMHEHUN M3ydyaeTcsl B CUCTEME (COCTaB <> CTPOEHME <> CBOICTBA <> IPUMEHEHUE <>
HOJIy4eHUE <> HaXOXJEHHE B IPUPOJAE) U paccMaTpUBETCS B €AMHOI CBSI3U OPraHUYECKON U
Heopranumuecko xumuu. Takum oOpa3oM peaiusyercs IJaBHas Haes Kypca — €AMHCTBO
YKUBOT'O M HEKUBOT'O MaTEPHAJIbHOTO MHUPA, ONKUCHIBAEMOI'0 OOLIMMHU 3aKOHAMHU XUMUHU.

PackpeITb poJIb XMMHUYECKOM HAyKH, KakK IPOM3BOJUTEIBHOM CHJIBI COBPEMEHHOI'O
oO11ecTBa 1M03BOJISAET I1aBa 3aBeplaromas Kype 11 kiiacca «Xumus 1 00IECTBOY.

Oo0mas xumud. 11 kiaace

TEMA 1. CTPOEHME ATOMA. NEPAOUYECKHUM 3AKOH
N NNEPUOJIUYECKASA CUCTEMA XUMHUYECKUX IJIEMEHTOB
J. . MEHAEJIEEBA. (10 4).

Crpoenne aroma. Cllo)kKHOE CTpoeHHME aroma. JlokaszarenbcTBa 3TOrO: KATOAHBIE U
pPEHTIreHOBCKUE Jyud, (GoTodd(deKT, paguoakTUBHOCTh. OTKpBITHE 3JIEMEHTApHbIX YaCTHUILL:
AJIEKTPOHA U HYKJIOHOB (MPOTOHOB M HeWTpoHOB). Moaemu Tomcona, Pesepdopma, bopa.
[Tocrynatel bopa. CtpoeHue aroma B cBeT€ KBAHTOBO-MEXAHUYECKUX ITPEICTABICHHUMN.

HykinoHs! (IpOTOHBI U HEUTPOHBI), HyKIUABL [loHsTHE 00 M300apax u u3oronax. SnepHsle
peaKkuuy U UX ypaBHEHUSI.

KopnyckynspHo-BOJIHOBOW Jyanu3Mm djekTpoHa. [loHsATHE »JIEKTpOHHOW OpOUTaIM H
3IEKTPOHHOIO O0Onaka. S-, p-, d- u f-opouramu. KeanroBbie umcia. CTpoeHHE 3IIEKTPOHHOM
000JI0YKH aToMa.

[Topsimok 3amonHeHus 3JEKTPOHAMU aTOMHBIX OpOMTajeil B COOTBETCTBUU C MPUHIUIIOM
MUHMMYMa »JHepruu, 3anperoMm Ilaymu,  npaBunom XyHpaa, mnpaswioM KiedkoBCKOro.
OneKTpOoHHbIE (HOPMYJIIBI aTOMOB U HOHOB.

Ilepuoanueckuii 3axkon JI. U. MenpneneeBa. Ilpeanocbulki  OTKPBITHS:  PabOTHI
MPEIIECTBEHHUKOB, PEIICHUS MEXAYHAapOAHOrO che3/la XMMHUKOB B T. Kapicpys, nMuHOCTHBIE

kauectBa [[. 1. Menneneena.



OTKphITHE TEPUOIUYECKOr0 3akoHa. MeHzeneeBckas (HOpPMYIHPOBKA MEPUOIUYECKOTO
3aKOHAa. B3auMOCBS3b MEPUOIMYECKOTO 3aKOHA U TeOopuu cTpoeHus atoma. CoBpeMeHHas
(dopMyIHpOBKa MEPUOINIECKOTO 3aKOHA.

B3auMoCBA3p NEPUOIUYECKOIO 3aKOHA M NEpUOAMYECKOM cucteMsbl. l[lepuoanueckas
cucTeMa u cTpoeHue aromMa. GU3NYECKHUil CMBICI CUMBOJIMKHU [TEPUOIUYECKON CUCTEMBI.

M3MeHeHHne CBOWMCTB 3JIEMEHTOB B MEPHOAAX M TpyNNax, Kak (DyHKIHUS CTPOEHUS X
aTomoB. [lonsTHe 00 SHEPTUN MOHU3AIMH U CPOJICTBA K AJIEKTPOHY.

[lepnoIMYHOCTD UX U3MEHEHHUsI METANIMYECKUX M HEMETANINYECKUX CBOMCTB 3JIEMEHTOB
B IPYMIAax U Mepuoiax, Kak GyHKIHS CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHUe NEepUOINYECKOro 3aKOHa U MEPUOJUUECKON CUCTEMBI.

Nemoncrpanuu. @Dotordpdexr. Karomusie mydn (37MEKTPOHHO-JIyYeBbIE TPYOKH).
[Toptperst Tomcona, Pesepdopna, bopa. Iloptperst MBanenko u ['amona; bepuenmyca,
Hebepeitnepa, Horonennca, Menneneera. Monenu opOutaneid paznuuHoil Gopmbl. CHexTpbl
HOTJIOUIEHUS U UCIYCKaHUS COCTUHEHUN XMMHUECKUX 3JIEMEHTOB (C IOMOIIbIO CIIEKTPOCKOIIA).
Pasnuunbie  BapuaHTBl  TaOMWI] TNEPUOJUYECKOM  CHCTEMBI  XMMHYECKHMX  DJIEMEHTOB
. . MenneneeBa. OOpasiibl MPOCTHIX BEIIECTB, OKCHAOB U TUIPOKCUIOB JIEMEHTOB TPETHEro
Nepuoia U JEMOHCTPALIUS UX CBOMCTB.

TEMA 2. XUMHNYECKAS CBSA3b U CTPOEHUE BEHIECTBA (10 v)

Xumuyeckass cBs3b. [loHsatne o xumuueckoi cBsi3M. OCHOBHBIE XapaKTEPUCTUKU
XUMUYECKOU CBSA3U: SHEPTHUsl, JUIMHA, TUTIOIbHBIA MOMEHT.

HNonHass XuMHuecKas CBSI3b M HOHHBIE KPHUCTAUINYECKUE PEIIETKH. 3aBUCHMOCTD
(u3NYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAJUIMYECKOM PEIIETKH.

Bo30yxnénnoe cocrosinue atoma. [lonsiTie o koBasieHTHON CBs3U. OOMEHHBIN MEXaHU3M
00pa30BaHUsl KOBAIEHTHOM CBS3U. DIEKTPOOTpULATENbHOCTh. HampaBieHHOCTh KOBaJEHTHOM
CBsI3U, €€ KpaTHOCTb. G- M 7- CBS3U. JIOHOPHO-aKUENTOPHBIM MeXaHU3M o00pa3oBaHUs
KOBAJICHTHOM CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK C KOBAWICHTHOW CBS3bIO: aTOMHAas M
MOJIEKYJIIpHAs.

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOHN PEIIeTKH.

[Tpupoga xuMuyeckoil cBsi3M B MeTaulax W ciutaBax. OOmue ¢u3uyeckue cBOicTBa
METaJIJIOB: TEIUIO- U 3JIEKTPONPOBOJHOCTD, MJIACTUYHOCTh, METAIUIMUECKUNA OJIeCK, MarHUTHBIE
CBOMCTBA.

Mertamindyeckas KpuUCTaJuIMYeckass pemeérka ©u  e€ OCOOEHHOCTH, Kak (DyHKIHS

METAJNIMYECKOM CBS3U.



KommnuiekcHbie coeauneHusi. KomruiekcooOpazoBaHuE UM KOMILJIEKCHBIE COEIUHEHUS.
CtpoeHre KOMIUIEKCHBIX COSAMHECHHIA: KOMIIEKCOO0pa30BaTeilh M KOOPAWHALMOHHOE YHCIIO,
JIUTaH]Ibl, BHYTPEHHSS M BHEIIHSS C(HEphL.

Knaccudukanus KOMIUIEKCOB: XenaTbl, KaTUOHHbIE, AHHOHHBIE U HEHTpaibHbIE,
AKBAKOMILJICKChI, aMMHAKaThl, KapOOHWJIBI METaJUIOB. HomeHnkiatypa KOMIUIEKCHBIX
COCIMHEHUH M X CBOMCTBA. Jucconumanusi KOMIUIEKCHBIX COSUHEHUN. 3HaU€HNE KOMIIEKCHBIX
COEIMHEHUN W UX POJIb B IPUPOJE.

ArperatHbie COCTOSIHMSA BewiecTB M (a3oBble mepexoabl. ['a3el M Ta30BbIE 3aKOHBI
(boitns-Mapuotra, Iapms, Ieii-Jltoccaka). VYpaBaenume MeneeBa-Knaneiipona s
uaeanbHoro rasa. JXuakoctu. TekyuecTs, HClapeHUe, KPUCTATUIU3ALIMSL.

Teépnpie BemecTBa. IlmaBnenue. ®DazoBeie mepexonnl. CyOmumanuss u IecyOamMarms.
Kunkue kpucramisl. [lnazma

Me:xmoJieKkyasipable  B3auMoaeicTBus. BogopoaHas cBs3p U €€ pa3sHOBUIAHOCTHU:
MEKMOJICKYJISIpHAs U BHYTpPUMOJIEKYJsipHasd. Duznueckue CBOWCTBA BEIIECTB C BOJOPOIAHOM
cBs3pl0. EE€ Ouonornueckas pojb B OpraHU3allud CTPYKTYp OENKOB M HYKJICHMHOBBIX KHCIOT.
BannepBaanbcoBo B3aMMOJEHCTBHE W €ro THUIBI: OPUEHTAMOHHOE, HWHAYKIMOHHOE U
JUCIIEPCUOHHOE.

JemoncTrpanuu. Koynekius KpUCTaNIMYECKUX BEILECTB MOHHOTO CTPOEHUS, aMOP(HBIX
BEILIECTB M M3JCJIUN U3 HUX. MoJelin KpUCTAUIMYECKUX PEMIETOK C MOHHOW CBSA3bIO. Moaenu
MOJIEKYJl Ppa3JIMYHOM apXUTEKTypbl. Mojaenu KpUCTAUIMYECKUX BEIIECTB AaTOMHOM U
MOJIEKYJIAPHON CTPYKTYypbl. Komiekiusi BeUIeCTB aTOMHOIO U MOJIEKYJIIPHOTO CTPOEHHUS U
maenuit u3 Hux. Iloptper Bepnepa. IlonyuyeHne KOMIUIEKCHBIX OpPraHUYECKUX H
HEOPraHWYECKUX  COECNMHEHUH. JleMOHCTpamusi CyXuxX KpUCTALIOTHAPATOB. Monaenn
KPUCTAJUIMYECKUX PEIIETOK MeTaIoB. Bojga B pa3nMuUHBIX arperatHbiX COCTOSIHUSIX U €€
dazoBeie mepexoabl. Bosronka moga wim OeH30WHON KucioThl. Jluarpamma «®azoBbie
nepexo/ibl BeuecTB». Monenu monexkyn JJHK u 6enka.

Jlaboparopuble onbIThl. B3anMojeiicTBHe MHOTOATOMHBIX CHUPTOB U TJIFOKO3bI
¢ ¢penMHroBOM KHUAKOCTHI0. KauecTBeHHbBIE peaKIMi Ha MOHbI Fe?* u Fe*.

IIpakTuyeckas padora 1. [lonyyeHne KOMIUIEKCHBIX OPraHUYECKHX M HEOPTaHUYECKUX
COEIMHEHHUI U UCCIIEIOBAHUE UX CBOMCTB.

TEMA 3. JUCIHEPCHBIE CUCTEMBI U PACTBOPBI (9 u)

JAucnepcubie cucreMbl. XUMUYECKHME BELIECTBA M CMECH. XUMHUYECKas CHUCTEMa.
I'omorennsle U reTeporeHHsle cMmecu. JlucmepcHas cucrema: IJUCIIEPCHOHHAs cpena Hu
nucnepcHas ¢aza. Knaccuduxanus 1ucrnepcHbIX CUCTEM.

Anspozonu. [IponemienTsl. OMynbeuu U smynbraropsl. Cycnensuu. CequMeHTanus.



Komnounueie pactBopel. Oddexkr Tunmans. [loaydeHne KOJUIOMIHBIX PacTBOPOB
JUCTIEPCUOHHBIM, KOH/ICHCAIIMOHHBIM M XUMHUYECKUM criocobaMu. 301U U koarysaius. ['enu u
CUHEpE3HC. 3HAUEHUE KOJUIOUIHBIX CUCTEM.

PacTBopbl. PacTBOpBl Kak TOMOI€HHBIE CUCTEMBI W HX THUIBL:  MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-UOHHBIE, HOHHBIE. CrIocOOBbI BBIPAXKEHUs KOHLEHTPALUU PAacTBOPOB: 00BEMHAA,
MaccoBasi U MOJIbHAs JJOJIU pacTBOPEHHOIO BellecTBA. MoJIsipHas KOHLEHTpaLUs PaCTBOPOB.

JNemoncrpanuu. OOpasipl JUCIIEPCHBIX CUCTEM M UX XapakTepHble Mmpu3Haku. OOpasisl
(KosuteKI M) OBITOBBIX M MPOMBIIUIEHHBIX a’3p030Jei, 3Mylbcuil u cycnensuil. IIpoxoxneHue
Jdy4ya CBeTa uepe3 KOJUIOMJHBIE M MCTUHHbIE pacTBOpbl (3¢¢ext Tunpans). 3aBUCUMOCTb
pacTBOPUMOCTH B BOJI€ TBEPABIX, KHUIKUX M Ta3000pa3HBIX BEIIECTB OT TEMIIEPATYPHI.
[TonydyeHne TeEpechILIEHHOTO pacTBOpa THOCYylb(ara HATpus W €ro  MrHOBEHHas
KpUCTAJIN3aLUs.

JlabopaTopHbie ONBITBI. 3HAKOMCTBO C KOJUICKIMSAMM IHUINEBBIX, MEIMIMHCKHUX
1 OMOJIOTHYECKUX Tejel u 3oiei. [lomyuenue koimongHOro pactBopa xiaopuaa xemeza(lll).

IIpakTyeckas padora 2. PacTBOpUMOCTH BELIECTB B BOAE€ U (PAKTOPHI €€ 3aBUCHUMOCTH
OT Pa3JIMYHBIX (PaKTOPOB.

I[IpakTuyeckas  pa6ora 3. Ouncrtka BOoAbl  (QUIBTPOBAHHUEM,  JUCTHILISALUEH
U IIEPEKpUCTAIIA3ALUEH.

IIpakTuyeckas padora 4. [IpuroroBiieHue pacTBOPOB PA3IUYHON

KOHLIEHTPaLUH.

IIpakTnyeckas padora 5. OnpeneneHne KOHIEHTPAIMHM KUCIOTHl THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH IMTPOTEKAHUS XUMHUYECKHNX PEAKIIUA U
OU3NKO-XUMHNYECKUX ITPOLHECOB (9 u)

OcHoBBI XHMHYECKOH TePMOJIMHAMMKH. XuMmunyeckas TEPMOJNHAMHUKA.
TepmonnHamuueckass cucreMa. OTKphITasd, 3aKpbiTasi, W30JIMPOBAaHHAS CUCTEMBI. BHYTpeHHsI
SHEPTrUusi CHUCTEMBL. ODHTAIBIUS, WIM TEIUIOCOAEpX)aHue cucrtembl. [lepBoe Havaio
TepMOAMHAMUKU. M30X0pHBIN 1 1300apHBIN Mpouecchl. TepMoXuMUYeckoe ypaBHEHHUE.

Onranenus. CraHpaptHas SHranbnus. Pacd€r sHTamenum peakuuu. 3akoH ['ecca
U CIEeCTBUS M3 Hero. OHTponus. Bropoe um Tperbe Hawana TepMoguHaMuku. CBoOoaHas
sHeprus ['ub0ca.

Cxopoctb xXuMHnueckux peakuuii. [Toustue o ckopocTu peakuuu. JHEprusi akTUBALUU U
AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JAEHCTBYIOIMX Macc. KuHeTnueckoe ypaBHEHHE U

KOHCTAaHTa CKOpPOCTU XUMHUYECKOM pCaKknuu. HOpSI)IOK pCaKkmuu.



@akTOphl, BIMAIOIIME HA CKOPOCTh I'OMOIE€HHOM peaklMM: MNPUPOJa M KOHLEHTpauus
pearupyoomux BellecTB, Temreparypa. TemnepaTypHbiii kod¢¢duuument. VYpasuenue C.
Appenuyca.

@DakTOpHI, BIMUSIOLIME HA CKOPOCTh N'€TEPOr€HHON PeaklMK: KOHLIEHTPAlUsl pearupyromnux
BEILECTB U IJIOIIAb UX CONPUKOCHOBEHHUS

OcHOBHbBIE NOHSATHS KaTAIUTUYECKONW XMMMM: KaTalu3aToOpbl M KaTajli3, TOMOIECHHBIN U
TeTEPOreHHbIN KaTajau3, IPOMOTOPbI, KATAIUTUYECKUE bl U UHTUOMTOpBL. Mexanusm nencTBus
KaTaJn3aToOpoB.

OCHOBHBIE THUIIBl KaTalHu3a: KHUCIOTHO-OCHOBHOM, OKHCIMTEIbHO-BOCCTAaHOBUTEIBHBIM,
METAJUIOKOMIUIEKCHBI W KaTajau3 MeTaliamMu, (QepMeHTaTUBHBIA. DepMeHTh, Kak
OMoJIOTHYEeCKHEe KaTaIn3aTOPhl OEIKOBOI MPHPOIBL.

Xumuyeckoe paBHoBecue. Ilonstue 00 o0OpaTHMBIX XMMHYECKHUX MpOIECcCaXx.
XHUMHYECKOE pPAaBHOBECHE M KOHCTaHTa paBHOBecus. CMEIIEHHME XMMHYECKOTO pPaBHOBECHS
M3MEHEHUEM KOHLIEHTPAMHU BEIIECTB, U3MEHEHUEM JIABJIICHHS U TEMIIEPATYPBI.

JleMoHcTpanuu. DK30TEPMUYECKUE TPOLIECCHI HA IPUMEPE PACTBOPEHUSI CEPHOM KUCIIOTHI
B BOJE€. DHJOTEPMHUYECKUE IPOLECCHl HA NMPUMEPE PAacTBOPEHUs cojell aMMoHus. M3ydeHue
3aBUCUMOCTH CKOPOCTH XUMHUYECKOMW pEaKkUMH OT KOHLEHTpPAlUUU BELIECTB, TEMIIEpaTypbl
(B3auMmojielicTBUE THOCYNb(aTta HATPUS C CEPHON KHUCIIOTOM), TIOBEPXHOCTU COMPHUKOCHOBEHUS
BEUIECTB (B3aUMOJICHCTBUE COJIIHOM KHUCJIOTHI C TpaHyjJdaMH M IOPOLIKAMU AJIOMUHUSA WU
nuHka). [IpoBeneHne KaTaIUTUYECKUX PEAKIUil pa3ioKeHUs MEepOKCUAA BOAOPOJA, TOPEHUS
caxapa, B3aUMOJICHICTBUS HOJA U amoMuHusA. Koppo3us xkeie3a B BOIHOM Cpelie C ypOTPOITMHOM
u 6e3 Hero. HaOmroneHne cmernieHns xumudeckoro paBHoBecus B cuctemax: 2NO; <> NOy,
FeCl; + KSCN « Fe(SCN); + 3KCI.

JladopaTropHblii onbIT. 3HaKOMCTBO ¢ Kosutekiueit CMC, coaepkaiux 3H3UMBI.

IIpakTnyeckasi padora 6. l3ydeHue BIAMSIHUSA pPA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKOW PEaKIUH.

TEMA 5. XUMHWUYECKUE PEAKIIUU B BOAHBIX PACTBOPAX (12 v)

CpoiicTBa pacTBOpPOB 3JIeKTPOJMTOB. Boma — cnaleiii  snextposnut. Katuon
ruapokconus. MonHoe mpousBeneHue Bonbl. HelTpaibHas, KUCIOTHAs W INEIOYHAs CPEIBI.
[Tousitue pH. Bopoponusiii nokazarens. Munukatopsl. Pons pH cpensl B npupose u KU3HU
yenoBeka. MloHHbIe peakiyu U yCIOBUS UX POTEKAHUS.

PanHue mpencraBiaeHMsI O KMCIOTax M OCHOBaHUAX. KHCIOTBI M OCHOBaHUSA C NO3ULUU
TEOPUH IJICKTPOJUTUYECKON nucconuanuu. Teopus KuUciaoT U ocHoBaHuM bpencrena—IJloypu.

Conpsixk€HHBIE KUCIIOTHI M OCHOBaHUS. AM(OIUTHI.



Knaccudukanust kucinor m cmocodsl  ux monydeHus. OOmuye XUMHYECKHE CBOMCTBA
OpPraHMYECKUX U HEOPraHMUYECKUX KUCIIOT: PEaKLUU ¢ METAJlJIaMH, C OKCUJIAaMHU U THIPOKCUIaMU
METAJIJIOB, C COJISIMM, CO cnupTaMu. OKHUCIUTENbHBIE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM U
A30THOM KHCJIIOT.

Knaccugukanus ocHoBaHuMi M cniocoObl ux nosydeHus. OOmue XMMHUYECKHE CBOWMCTBA
LIEJIOUEH: PEaKIMK ¢ KUCI0TaMHU, KUCIOTHBIMU U aMOTEPHBIMU OKCHIAMHU, COJIIMU, HEKOTOPBIMU
MeTaJlylaMM M HEMETAJUIaMHM, C OpPraHM4eCKMMM BEIIeCTBaMHU (TajJOMUIONPOU3BOJHBIMU
yIJIEBOAOPOAOB, (heHoJOoM, >KupamMu). XHMHUYECKHE CBOICTBA HEPaCTBOPUMBIX OCHOBAHMIMA:
peakuUMHU C KHUCIOTaMM, PEAKLHMU pa3IoKEHUs M KOMILIEKCOOOpa3oBaHUs. XHMHUYECKHE
CBOMCTBa OECKHUCIIOPOAHBIX OCHOBAaHWU (aMMHaKka M aMHHOB). B3aUMOJICHCTBHE C BOJOW U
KHCJIOTaMHU.

Knaccugukanus cosieil opraHn4eckuii U HeOpraHuueckux KHciaoT. OCHOBHBIE CIIOCOOBI
nojlyueHus: cosied. XMMHMYECKHE CBOMCTBA COJICH: pa3JIOKEHUE IIpM  HarpeBaHuUW,
B3aMMO/ICHCTBHE C KUCIIOTAMH U IIEJIOYaMH, JPYTUMH COMIMHU. JKECTKOCTH BOJBI U CLIOCOOBI €&
yCTpaHEHHUS.

I'uaposms. [lonsatue ruaponusa. I'maponus coneil u ero kiaccuukanus: oOpaTUMbIA U
HEOOpaTUMBbIi, IO aHUMOHY U 10 KaTHOHY, CTYIEHUYaTbli. Y CUIIEHHE U M0J1aBJIeHne 00paTUMOTro
runponnsa. HeoOpaTumeblil ruponn3 OMHAPHBIX COSTMHEHUH.

JemoncTpanuu. CpaBHEHUE JIEKTPOIPOBOIHOCTH PACTBOPOB EKTPOIUTOB. CMelleHne
pPaBHOBECHsI AMCCOLMALUM CIIAa0bIX KUCIOT. MIHIUKATOpBl U M3MEHEHUE UX OKPAaCKU B Pa3HBIX
cpenax. BzamMopelicTBHE KOHLEHTPUPOBAHHBIX Aa30THOM U CEPHOM KHCIOT, a TakKke
pa30aBiIeHHON a30THOW KHCIOTHI C Me/blo. Peakius «cepeOpsiHOro 3epkajay JUisi MypaBbUHOM
KHUCIIOThI. B3auMopelicTBue aMMuaka U METUJIaMHHA C XJIOPOBOJIOPOAOM U Boou. [lonyuenue u
CBOICTBa pacTBOpa I'MIpoKcHuaa HaTpud. IlosydeHne Mplia U M3ydeHUE Cpelbl €ro pacTBopa
uHAnKaropamu. ['uaponns kapOoOHATOB, CyIb()ATOB U CHIIMKATOB IIEIOYHBIX METAJUIOB, HUTpaTa
ceuHua(ll) unu nuHKa, XI0pHIa AaMMOHHSL.

JlabopaTopHsble onbIThl. Peakiyy, uayume ¢ 00pa3oBaHueM 0OCajiKa, ra3a WIA BOJBIL, [T
OpPraHUYECKHUX U HEOPraHMYECKUX EKTPoIuTOB. CBONCTBA CONIIHOW, pa30aBlIeHHON CepHON U
YKCYCHOH KucnoT. B3aumopelicTBue rujapokcuaa HaTpus c coisimu: cyibdarom menu(Il) u
xaopugom ammoHus. [lomyuenue u cBoiictBa ruapokcuaa meau(Il). CoiicTBa pacTBOpOB cofeit
cynbpata Menu u xinopuma kenesa(lll). MccmemoBanme cpeapl pacTBOPOB C  MOMOIIBIO
UH/IUKaTOPHON OyMar.

IIpakTnyeckas padora 7. MccnenoBanue CBOMCTB ~ MHUHEpPANbHBIX M OPraHUYECKUX

KHUCJIOT.



IIpakTuyeckas padora 8. [lonmydeHue coseil pa3nMIHBIMU CIIOCOOAMH U HUCCIICIOBAHHUE
MX CBOWCTB.

IIpakTnyeckas padora 9. ['maposnn3 opraHnYecKux U HEOPraHMUECKUX COCAMHEHUI.

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI (9 4)

OKuCIANTE/]LHO-BOCCTAHOBUTE/IbHbIEe  peakuuu. [lonstue 00  OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX peakuuax. CreneHb okuciaeHus. [Ipouecchl OKUCIEHUS 1 BOCCTAaHOBIJICHUS.
Baxwneiinye OKUCIUTENN U BOCCTAHOBUTENIU. METO/ 3JIEKTPOHHOTO OajlaHca il COCTABICHUS
YPABHEHUN OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. Meroasl HOHHO-3JEKTPOHHOIO
Oananca (Meron nosypeakiuii). OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TTOTEHI[UAIIBI.

AuiekTpom3. [loHATHE AIIEKTPOSIN3a KAK OKHCIMTEIbHO-BOCCTAHOBUTENILHOTO IIpoLiecca,
IIPOTEKAIOIEr0 Ha 3JIEKTPOJaX. DIEKTPOIU3 PACIUIABOB 3JIEKTPOIUTOB.

ODJIEKTPOIN3 PACTBOPOB 3JIEKTPOJUTOB C HMHEPTHBIMU BJIEKTPOJAMH. IIEKTPOJIU3
PacTBOPOB 3JIEKTPOJIUTOB C M AKTUBHBIM aHOAOM. [IpakThueckoe 3HaY€HUE >IEKTPOJIM3a:
AIIEKTPOXMMHUYECKOE IOJIyYCHHE BEIIECTB, JJIEKTPOXUMHUYECKAsi OYMCTKA (pauHHpPOBAHUE)
METaJIJIOB, T'aJbBAHOTEXHUKA, TajbBAaHOIUIACTHKA, FAJIbBaHU3ALUS.

XuMH4ecKHe HCTOYHMKH TOKA. ["anbBaHnveckue 31nemMeHThl. CTaHJapTHBIA BOJIOPOIHBII
anekTpoa. CraHnapTHbIE 3JEKTPOJAHbIE NOTeHUHANbl. COBPEMEHHBIE XMMUYECKUE HCTOYHUKHU
TOKa: OaTapelku U aKKyMYJISTOPBI.

Koppo3usi mMetrasuioB m cmoco0bl 3ammTbl OoT Heé. [loHsatue o kopposuu. Bumbl
KOPpPO3UM 10 XapakTepy OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB: XHMHUYECKas
U 3nekTpoxumuueckas. CriocoObl 3allUThl METAJUIOB OT KOPPO3UH: MPUMEHEHHUE JIETUPOBAHHBIX
CIUIAaBOB, HAaHECEHHE 3alIUTHBIX MOKPBITUHA, W3MEHEHHE COCTaBa WJIM CBOMCTB KOPPO3MOHHOMN
CpeJIbl, AIEKTPOXUMHUYECKUE METOIbI 3AIUTHI.

Jemoncrpanuu. Boccranosnenne oxcuma meau(Ill) yrmem uw Bomopoaowm.
BoccranoBnenue aquxpomara Kajlus 3THIOBBIM CIUPTOM. OKHCIUTENBHBIE CBOWCTBA IUXpOMaTa
kanusg. OKHCIIEHHE anbJeruja B KapOOHOBYIO KUCIIOTY (peakiusi «CepeOpsiHOTO 3epKajia» WIIu
peakmust ¢ runpokcugom meau(ll). Dnexrponus pactBopa cynbdara menu(ll). CocraBrnenue
raJIbBAHUUYECKUX 3JIEMEHTOB. Koppo3us MeTauloB B pa3iIn4HbIX YCIOBUSAX U METOJBI 3AIIUTHI OT
HEE.

JlaGopaTtopHble onbIThbl. B3auMozaelcTBue MeETalIOB C HEMETAIaMH, a TakKXKe
C pacCTBOpaMH COJIEH M KHCIOT. B3ammMonelcTBHE KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOU
KHCIOT ¢ Melapto. OKHUCIUTENbHBIE CBOMICTBA IE€pMaHraHaTa Kallds B pa3jiM4YHBIX Cpelax.
O3HakOMJIEHHE C KOJUIEKIIMEH XMMHUYECKMX HWCTOYHMKOB ToKa (OaTapeilku, CBUHIIOBBIE
AKKyMYJISTODPBI U T. 11.).

TEMA 7. HEMETAJLJIBI (23 u)



Bonopoa. /[BoiicTBEHHOE MOJIOKEHHE BOJAOPOJIa B MEPUOIAYECKON CUCTEME XMMHYECKHUX
aneMeHTOB: B |-A u VII-A rpynnax. M3orons! Bonopoaa.

Haxoxnenne B mpuponae. CtpoeHue MOJIEKYbl, (U3NYECKHE CBOWCTBA. XHUMHUYECKHE
CBOWCTBAa BOJIOPO/A: BOCCTAHOBUTENbHBIE (C 00Jiee 3JIEKTPOOTPHULIATEIbHBIMU HEMETAJIaMH, C
OKCHJIaMH METAJUIOB, THAPUPOBAHME OPraHUYECKUX BEILIECTB) M OKUCIUTENIbHBIE (C MeTaJulaMu
I-A u IlI-A rpynn). I[lonydenue Bomopona: B naboparopuu (B3aUMOACHCTBHEM KHCIOT C
MeTaJlIaMH) U IPOMBILIIEHHOCTH (KOHBepcueit). [Ipumenenue Bogopoa.

I'ajgorenpl. Dnementsl VIIA-Tpynmbel — TaloOreHbl: CTPOCHHE aTOMOB M MOJIEKYII,
rajloreHbI-IPOCThIE BEILECTBA, COCAMHEHUS: CPAaBHUTEIbHAS XapaKTEPUCTHKA.

["anorens! B mpupojie. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKUX CBOMCTB B
VIIA-rpynne: B3auMOJEHCTBHE TaJlOTEHOB C MeETalllaMH, HEMETalllaMHM, CO CIOXHBIMU
HEOPraHMYeCKUMH U OPraHUYeCKUMHU BelecTBaMu. [lonyueHue u npuMeHeHne rajloreHoB.

Crpoenne MojIeKyl U (pU3HUecKue CBOMCTBA rajloreéHOBOA0POI0B. XUMHUUECKUE CBOMCTBA
raJIOT€HOBOJIOPOAHBIX ~ KHUCJIOT: KHCJIOTHBIE CBOWCTBA, BOCCTAHOBHUTEIBHBIE CBOWCTBA,
B3aMMOJICICTBHE  C OpraHMYeCKMMM  BemiecTBaMu.  [losyueHue — rajmoreHoBOJOPOJIOB.
I"anorenuapl. KauecTBeHHbIE peakLUy HA TaJIOT€HU-UOHBI.

Oxkcunpl xnopa. Kucnopoaconepskamue Kucinorel xjopa. Cosn KUCIOpOACOAEpkKaIIUX
KHUCIOT XJiopa. [lomyueHue u npumMeHeHne BaKHENIINX KUCIOPOAHBIX COEAMHEHUH XJI0pa.

Kucaopoa. OOGmias xapakrepucTuka 3J1eMeHTOB VIA-Tpynibl.

Kucnopoa: HaxoxaeHue B IpHpojie, MHOJydeHHE (1a0OpaTOpHble U MPOMBIIUICHHBIE
croco6bl) 1 (pu3nvecKre CBONCTRA.

XVUMHYECKHE CBOMCTBA KHUCIOPOAA: OKHUCIUTENbHBIE  (C MPOCTHIMH BELIECTBAMHU, C
HU3IIUMH ~ OKCHJAMH, C OpraHMYeCKMMHM U  HEOPraHMYeCKHMMH  BELeCTBAaMH) U
BOCCTaHOBUTEINBHBIE (¢ pTOpoM). O6IACTH TPUMEHEHHUS.

O3z0H. Haxoxnaenue B npupoae. dusmueckne M XUMHUYECKHE CBOMCTBa 030HA. Ero
MOJIy4eHHUE U IpUMEHEeHHUE. Poiib 030Ha B KUBOM NIPUPOJE.

CtpoeHue MoJeKysbl MEpPOKCHAa BOAOPOAA, €ro (U3NYeCKue M XUMHUYECKHE CBOMCTBa
(oxucnUTENbHBIE M BOCCTAHOBUTENbHBIE). [loMydueHne u npruMeHeHne nepokcuia BoAopoaa.

Cepa. HaxoxneHue cepel B mnpupoje. BaneHTHble BO3MOKHOCTH aTOMOB CEpBI.
Amnnotponust ceppl. @u3nyeckue CBONCTBA poMOUYECKOi cepbl. XMMHUECKHE CBOMCTBA CEpBbI:
OKHCIHTEIbHBIE (C MeTaulaMH, C BOJOPOAOM U C MEHee DJIEKTPOOTPUILIATEIbHBIMU
HEMeTallJIlaMM) ¥ BOCCTaHOBUTENbHBIE (C KHUCIOPOJOM, KHCIOTAMHU-OKHUCIUTEISIMU), PEaKIHH

AUCTIPONIOPIHUOHUPOBAHUA (CO IJ_[CJ'IO‘{aMI/I). HOJ'Iy‘ICHI/IC CCPBbI U o0iactu NNPpHUMCHCHUS.



CrpoeHre MOJEKYIbl W CBOICTBa CepoBOAOpOAA: (HU3MYecKue, (PU3MOJOTHYECKUE U
xumuyeckre. CepoBOAOPOA, KaK BOCCTAHOBHUTENb, €ro MoixyueHue u npuMeHenne. Cynbuasl u
WX XUMHUYECKHe CBOMCTBA. Pacro3HaBanue Cyab(uI-HOHOB.

CepHucThlii Ta3, ero (U3MYecKue CBOWCTBA, IMOJyYEHHE W IpUMEHEHHe. XHUMUYECKHe
cBorictBa okcuma cepoi(IV): BoccTtaHOBUTENBHBIE (C  KHCIOPOJIOM, OpOMHON  BOJOH,
[IEPMAHraHaTOM Kajusl U CEPOBOJOPOAOM) M CBOMCTBA KHUCIOTHBIX OKCHJOB CO HIEJIOYaMHU.
CepHucras KuciaoTa u e€ cojiu.

CepHblil aHruapu, ero GU3M4ecKue CBOWCTBA, MOIYy4YEHUE M NMpUMEHEeHHe. XUMUYEeCKHUe
cBoiictBa okcuzaa cepbl(VI), Kak OKHMCIMTENS W TUIUYHOIO KUCIOTHOro okcuzpa. CepHas
KHCJIOTa: CTPOCHHE M (PU3MUECKHE CBOMCTBA. XMMHYECKHE CBOMCTBA pa30aBIEHHOW CepHOU
KHCJIOTBI: OKHUCJIHMTEIbHBIE M OOMEHHBIE M OKHCIUTEIbHBIC CBOIMCTBa KOHIIEHTPUPOBAHHOM.
[TonydyeHue cepHON KUCIOTHI B NMPOMBINUIEHHOCTH. OO01acTH NPUMEHEHUs CEpHOW KUCIIOTHI.
Cynbgatsl, B TOM yHcie U Kynopochl. ['uapocyiabdatsl. dusnueckue U XMMUYECKHE CBOICTBA
coJiei cepHoii KUCIOThL. Pacrio3sHaBanue cynbdar-aHHOHOB.

A3or. OOmas xapakTepucTuka »3jeMeHTOB VA-rpymnmbl. A3zor. CrpoeHue aToma.
Haxoxnenne B mnpupone. ®dusnueckue cpoiicTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa. [lomyueHue u npuMeHeHue a3ora.

CrpoeHne  MOJEKyJdbl aMMuaka, ero (¢usnyeckue cBoiictBa.  OOpa3zoBaHme
MEXMOJIEKYJIIPHON BOJOPOAHON CBSI3M. XUMUYECKHE CBOMCTBA aMMHAKa KaK BOCCTAaHOBHUTEIIS.
OcHOBHBIE CBOWCTBAa aMMHaka Kak 3JIeKTOHOJoHopa. KomiuiekcooOpazoBaHue € ydacTuem
ammuaka. BzanMopelicTBue aMMHaka ¢ OpraHM4eCKMMM BELIECTBAMM U C YIJIEKUCIBIM Ta30M.
[Tonyuenne m npumeHeHue ammuaka. Conu aMMOHMS: CTPOCHHE MOJEKYJ, (U3NYECKue U
XUMHYECKHE CBONCTBA, IPUMEHEHHE.

Coneobpasyromue (N2Oz, NO,, N2Os) u Heconeobpasyromme (N2O, NO) okcunbsl. Ux
CTpoeHue, pu3nyeckre 1 XUMUIECKUe CBOMCTBA.

A3zoTucTtas KHUCIIOTa U €€ OKHCIUTEIbHO-BOCCTAHOBUTENIbHASA JABOWCTBEHHOCTh. Conn
A30TUCTOM KHUCIOTBI — HUTpUTHL. CTpoeHue MOJeKyJabl W (U3NYECKHUEe CBOWCTBAa a30THOM
KHCIO0Thl. E€ XuMuueckue CBOMCTBA: KMCIOTHBIE U OKUCIIUTENbHBIE B PEAKLIUAX C METAJTIAMU U
HEMETAJUIAaMM, PEaKLUUU CO OPTaHWYECKMMHU W HEOPraHMYECKUMHU coennHeHusMu. Ilomyuenue
A30THOW KHUCIJIOTHI B MPOMBIIUIEHHOCTH M J1abopaTopuu U e€ mpumeHenue. Hurtpatsl (B ToM
YHUClIe W CEIUTPhI), UX (U3NYECKHEe W XUMHUYECKHE CBOMCTBA. TepMuueckoe paziokKeHHe
HUTpPaToB. [[puMeHenne HUTpaToB.

®ocdop. Ctpoenue aroma u ayutotponus Gocdopa. Guznueckre CBONCTBA aIIOTPOMHBIX
MoaudUKaIMi U UX B3aUMOIIEPEXOJbl. XHMHYECKHEe cBOMcTBa (pocdopa: oxucoutenpHbIE (C

MeTaJlJlaMH),  BOCCTAHOBHUTENbHBIE (C  OoJiee  ANEKTPOOTPHUIATENbHBIMU  HEMETAJUIAMU,



KHCJIOTAMU-OKUCITUTEISIMU, OEPTOJIECTOBOM COJIBIO) M JUCITPOIIOPIIMOHUPOBAHUS (CO MIET0UYaMH).
Haxoxnenne B npupoze u ero noinydenue. @ocuH, ero cTpoeHue u CBOicTBa.

Oxcuapt pocdopa(lll) u (V). DochopHble KUCHAOTH, UX (PUINUECKUE U XUMUYECKHE
cBorictBa. [lomyuenne u mpumenenue optodochopHoit kucioTel. Comm oprodochopHOi
KHCJIOTBHI U UX IIPUMEHCHHUE.

Yraepoa. Yriaepon — anemeHT [VA-rpynmsl. AmioTponHble MOAU(UKALNY yriIepoaa, ux
NOJIy4eHue U cBoiicTBa. CpaBHEHHUE CBOMCTB anMasa u rpadura.

XUMHUYECKHE CBOWMCTBA yIJepoJa: BOCCTAHOBUTENbHbIE (C TrajJloréHaMH, KHCIOPOJOM,
cepoid, azoroM, BoJoH, okcuaoM Meau(ll), KMcIOTaMH-OKUCINUTENAMU) U OKUCIUTENIbHBIE (C
MeTaJlJIaMH, BOAOPOJOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETANIaMu ). YTJIEPO/ B IPUPOJIE.

Oxcup yriepona(ll): crpoenre MoiieKybl, CBOMCTBA, OJyUYEHUE U IPUMEHEHHE.

Oxcup yrnepoga(lV): ctpoeHne MoIeKyibl, CBOMCTBA, MOJy4eHUE U IPUMEHEHUE.

VYronbHas kucioTa v €€ Comu: KapOOHAThl U MIPOKApOOHATHI, — UX MPEACTABUTEIN U
IIPUMEHEHUE.

Kpemnunii. Kpemunii B npupoze. Ilonydenue n npumeHenue kpemHus. Pusndeckue u
XMMHUYECKHE CBONCTBA KpPUCTAJUIMYECKOIO KPEMHHMS: BOCCTAHOBHUTEJIbHBIE (C TajloreHaMH,
KHCJIOPO/IOM, paCTBOPAMU LIEJIOYEH U IMJIaBUKOBON KHMCIOThI) U OKHCIUTEIbHBIE (C METALIIAMHU).
Oxcun kpemuus(lV), ero cpoiictBa. KpemuueBas xkucnora u e€ conu. CunukarHas
IPOMBIIITIEHHOCTb.

JMemoncTrpanun. Ilonydyenne Bomopoga u ero cpoiictBa. Komnmekuus «['anorensr —
mpocTele BeniecTBa». [lomydeHue xyopa B3aMMOIECHCTBHEM IE€pMaHraHaTa Kallus C COJITHOM
kucinotoi. [lonyuenue constHON KUCIIOTHI U €€ cBoMCTBA. OKHUCIUTENbHbIE CBOMCTBA XJIOPHOM
Bobl. OtOenuBaroniee IeHCTBUE jkaBeneBOM BoAbl. ['opeHue crnuuku. B3peiB merapabl wim
nucToHoB. [lonydeHune kuciaopona pas3lIoKEHHEM IIEpMaHraHara Kajausl M HUTpara HaTpus.
[ToryueHne OKCHAOB W3 MPOCTBIX MU CJIOXKHBIX BemiecTB. OKHCIEHHE aMMHaka C IOMOIIBIO
UHAMKaTOpa W 0e3 Hero. PasiokeHue mepokcuaa BOJIOPOJA, €ro OKHUCIUTENbHbIE CBOMCTBA
B peakiuu ¢ ruapokcunom xenesa(ll) u BoccraHoBUTENbHBIE CBOWCTBA C KUCIBIM PacTBOPOM
nepMaHraHara kanus. ['opeHue cepsl. BzanMopelicTBue cepbl ¢ METalUlaMHU: AIIOMHHHEM,
LIMHKOM, Xene3oM. [lomydyeHune cepoBomopona M CEpOBONOPOAHON KHUCIOTHL. JloKazarenbCTBO
Hanuuus cynb@ua-uoHa B pactBope. KauecTBeHHble peakiuu Ha CyiabGuT-aHHOHBI. CBOMCTBa
cepHoil kucnoThl. KadecTBeHHble peakiuu Ha CynbhuT- U cyiabdaT-aHuoHb.. (Cxema
NPOMBIIIJICHHON YCTaHOBKM (PaKIMOHHOM MeperoHku Bo3ayxa. [lomyueHwe W pasnoxkeHHe
xyiopuia aMmMoHus. KadecTBeHHas peakiust Ha WoH amMMoHMs. [lomyuyenue okxcupaa azota(IV)
peakuuei B3auMOJICUCTBUA MEIU C KOHIIEHTPUPOBAHHOW a30THOM KUCIOTON. B3anmmoneiictBre

okcuaa azora(IV) c Bonoil. Paznoxxenue HuTpara HaTpusi, TopeHrne 4€pHoOro mnopoxa. I'openue



docdopa, pacrBopenue okcuaa pochopa(V) B Boge. KauectBennas peakius Ha GocdaT-aHHOH.
Komnexknust MuHepanbHbIX ynoOpeHuid. Kosuiekuusi NpUpONHBIX COSIUHEHHUH Yriepona.
Kpucrannuueckue pemérku anMasa u rpadura. Ancopouus oxcuna azora(lV) akTHBUpOBaHHBIM
yrieM. BoccranoBnenune okcuma meau(Il) yrimem. O3HakomileHHE C KOJIJICKIIMEH MPHUPOTHBIX
CWJIMKAaTOB W NPOAYKLUUEH CHIMKATHOM NMPOMBIINIIEHHOCTH. [lonydeHne KpeMHUEBOW KHCIIOTHI
B3aUMOJICVICTBUEM PACTBOpA CWJIMKATa HATPUs C CUIIBHOM KUCIIOTOH, pAaCTBOPEHUE KPEMHUEBOM
KHCJIOTHI B IIENOYH, Pa3I0kKEHUE [IPU HArPEBAHUH.

JlabopaTopHblie onbIThbl. KauecTBEHHBIE PEAKIIMY HA TaJIOT€HU-UOHBI. O3HAKOMIICHHUE C
KOJUIEKIIMEH MNPUPOJHBIX coequHEeHu cepbl. KadecTBeHHas peakuuss Ha Cyiab(haT-aHUOH.
ITomy4yenue yriaekuciioro rasa, B3auMOJAEHCTBHE MpaMopa ¢ COJIIHOM KUCIIOTOW U MCCIIEJOBAaHUE
ero cBoiicTB. KauecTBeHHas peakiius Ha KapOOHAT-aHHUOH.

IIpakTnyeckas paGora 10. IlomyueHue OKCHMIOB HEMETAUIOB M HCCIEIOBAaHUE HX
CBOWCTB.

IIpakTuyeckas padora 11. [lomyueHue razoB u uccie0BaHNE UX CBOMCTB.

TEMA 8. METAJLJIBI (16 u)

Ilesounbie MeTawabl. [lono)keHHE IIETOUHBIX METAJUIOB B INEPUOJUYECKON CUCTEME
anemeHtoB JI. . MenneneeBa M CTpO€HHE UX AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS
($u3NYECKUX U XMMHUYECKHUX CBOMCTB B 3aBUCMMOCTH OT aTOMHOI'O HOMEpa MeTajula (U3MEHEHHE
IUIOTHOCTH, TEMIEPATyp IJIABJICHUSI U KUIIEHUs, peakuuil ¢ Boaoi). Enunnynoe, ocobeHHoe u
o011ee B peakusax ¢ KUCIOPOJIOM, IPYTMMHU HEMETallJIaMU, )KUJIKUM aMMUAKOM, OPraHU4YeCKUMU
Y HEOPraHM4YEeCKMMH KHMCIOTaMU M Jp. coequHEeHUsIMU. HaxoxneHne B Ipupoae, UX MOTydeHHE
U TIPUMEHEHHUE.

Oxkcupl, ux nmojay4deHue u ceorcrra. Ll€moun, ux cBoiicTBa M MpUMEHEHNE.

Conu mEeNnoYHbIX METAJIIOB, UX MPEACTABUTEIN U 3HAUCHUE.

Metanisl IB-rpynnsi: Meab u cepedpo. CTpoeHre aToMOB Meiu U cepedpa.

®uznyeckue U XUMHYECKHE CBOMCTBA 3TUX METAJIOB, WX MOJY4YEHHE W NPUMEHEHHE.
Menp u cepedbpo B IpUpoOJIE.

CaoiicTBa ¥ MpUMeHeHHe BakHenmx coenunenuit: okcumo meau(l) u (I), cepedpa(l);
coneit meau(ll) (xopuna u cynedara) u cepedpa (pTopuia, HUTpaTa, Xpomara U arerara).

Bepuiuii, Marauii 1 méa049HO3emMelIbHbIe MeTalIbl. [lon0KeHne B MeproanvecKoin
cucteme oaneMeHToB [I. I. MenneneeBa u cTpoeHuss aromoB MeTtawsioB ||A-rpynmbl
Haxoxnenne B mpupoje, MoidydyeHue, (pu3nyeckue W XHUMHYECKHE CBOWCTBA, MpPHUMEHEHHE
HIETIOYHO3EMENBHBIX METAUIOB M UX BAXHEWIIUX COEJUHEHMM (OKCHIOB, THJIPOKCHIOB U

coJIei).



Bpemennas u noctosiHHas KECTKOCTh BOJABI U CIOCOOBI yCTpaHEHHs Ka)KIOro M3 THUIIOB.
Nonutsl.

Huuk. Ilonoxenne B nepuoandeckor cucreme aementoB 1. . MeHneneeBa u CTpoeHuUs
aToMOB 1IMHKa. Ero dusmnueckue un xumuueckue cporictBa. HaxoxxaeHue B npupoje, noaydyeHue
Y IPUMEHEHUE [IUHKA.

Oxcup, THAPOKCU U COJIM LIMHKA: UX CBOMCTBA U IPUMEHEHHE.

Amomunuii. Ilonoxkenue B mepuoaudeckoil cucreme sieMeHToB [[. M. MenneneeBa u
cTpoeHus atroMoB amomunus. Ero ¢usnueckue m xumuueckue cpoiictBa. Haxoxxaenue B
MIPUPOJE, MOJYUYEHUE U TPUMEHEHUE ATTFOMUHUSL.

Oxcup, TUAPOKCU U COJIM aTIOMUHUS (B KOTOPHIX aJIIOMMHUI HAXOIUTCS B BUJE KaTHOHA
Y QJIFOMMHATHI): UX CBOWCTBA U puMeHeHue. OpraHuyecKue COeAMHEHMS] aTFOMUHUS.

Xpom. [lonoxxenue B nepuoandeckor cucreme snementoB J[. . MenneneeBa u cTpoeHust
aToMoB xpoMa. Ero ¢gusndeckue n xumuieckue cBoiictea. Haxoxaenue B mpupoje, morydyeHue
Y IPUMEHEHUE XpOoMa.

CBolicTBa, MONY4YEHHE W TPUMEHEHUE BAXKHEHIIMX COECJUHEHHS XpOMa: OKCHJIOB H
TUAPOKCUIOB XPOMa, TUXPOMATOB U XpPOMATOB IIETOYHBIX METAILIOB.

3aBUCUMOCTbh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHUIOB XpOMa OT CTEHEHU
€ro OKHCIIeHUs. XpOoMaThl U JUXPOMAThI, UX B3aMMOIIEPEXO0/Ibl U OKUCIUTEIbHbBIE CBOMCTBA.

Mapranen. Ilonoxenune B nepuoamyeckon cucreme sineMmeHtoB [l M. MenpaeneeBa u
CTpoeHHs aToMOB MapraHina. Ero ¢usmyeckume u xumuyeckue cBoiicTBa. HaxoxxnaeHue B
IIPUPOJE, MOIYyUYEHNE U IPUMEHEHNE MapraHIa.

[Tony4yenue, cBOWCTBA M NPUMEHEHUE BAXHEHIIMX COCAMHEHUN MapraHua: OKCHJIOB U
THJIPOKCHUIIOB, COJIeH MapraHima B pasnuuHod crenenn okuciaenus. Comm wmapranna(VII),
3aBUCHMOCTD UX OKHCIIMTEIBHBIX CBOWCTB OT CPEABbI PACTBOPA.

Keaezo. Ilonoxkenne B mnepuogmueckon cucreme snemeHTtoB [I. . MenneneeBa u
CTpoeHHs aToMOB ene3a. Ero ¢pusnueckue u xummueckue cBoiictBa. Haxoxaenue B mpupoje,
nojiyueHue (4yryHa M CTajld) U NpUMeHeHue skene3a. [lomydeHue, cBOWCTBAa U NpUMEHEHUE
BaxHeimux coenuHenuit sxkenesa(ll) u (Il1): oxcumos, ruapoxcuaos, coneil. KomrmiekcHbie
COCIMHEHUS XKelle3a.

JemoncTpanuu. OOpa3Ipl MEI0YHBIX METAIOB. B3anMoaeiicTBUE MIETOYHBIX METAJIOB
¢ BoJol. Peaknusi okpammBaHMs TJIAMEHU COJISIMHU ILIEJIOYHBIX MeTayioB. OOpa3ibl METalIoB
IlA-rpynnel.  B3aumoneiictBue kanblusg ¢ Bojgoi. ['opeHume MarHus B BOAE U TBEPIAOM
yriekuciaoM raze. KadecTBeHHBblE peakiMiy Ha KaTHOHBI MarHus, Kajublus, Oapus. Peakuun
OKpamuMBaHus 1iuameHu coiasmMu MeTtamioB IlA-rpynmel. [lomydyenue >x€cTkoit BoAbl U

ycrpaHeHue >k€ctkoctu. I[lomyuenne u wuccnenoBanue cBoilctB rujpokcuna xpoma(lll).



OkucnurenpHble CBOMCTBA quXpoMara Kanusa. OKUCIUTENbHbIE CBOMCTBA IIEPMaHraHaTa Kajusl.
JlaGopaTopHble onbIThI. KayecTBeHHBIE peakIMy HAa KATHOHBI MU U cepedpa

ITony4yeHnue u uccienoBaHue CBOMCTB I'MAPOKCHIA IMHKA. B3aumonencTBue altOMUHHUS C
pacTBOpaMM KHCIOT M Iienoudeld. [lomyueHue m m3ydyeHue CBOMCTB TMIAPOKCHAA ATFOMUHUSL.
Komnekuus xeme3oconepkamux pyd, 4YyryHa U craind. [lomydeHue HepacTBOPUMBIX
TUAPOKCHUIOB XKeJle3a U U3y4YEeHUE UX CBOMCTB. [lonydeHre KOMIIJIEKCHBIX COEIMHEHUM Kee3a.

IIpakTnyeckas padora 12. Pemenue sxcnepuMeHTanbHbIX 3a7a4 1o teme «llomyuenue
COEIMHEHUI METAJVIOB U UCCIIEIOBAHUE UX CBOMCTBY.

IIpakTnyeckas padora 13. PemieHne sKkCepuMeHTaNIBHBIX 3a7a4 10 TeMaM: «MeTasuibi»

n «HemeTtannby.

YyeOHO-TEeMAaTHYECCKUH IIJIAH
(11 kacc) yriay0/aeHHbII

Ne | TEMA KOJMYECTBO | B TOM UHUCJIE
n/n YACOB

YPOKHU | IIPAKTHUYECKHUE | KOHTPOJILHBIE
PABOTBI PABOTBI

1 CTPOEHHUE ATOMA U |10 9 - 1
[NEPUOJUYECKHUIA 3AKOH
u [IEPUOIUYECKAS
CHUCTEMA XHUMMYECKHX
DJIEMEHTOB HN.
MEHJIEJIEEBA

2 XUMHYECKAS CBsa3b U | 10 8 1 1
CTPOEHUE BEIIECTBA

3 JIUCTIEPCHBIE CUCTEMBI | 9 6 2 1
1 PACTBOPBI

4 3AKOHOMEPHOCTH 9 8 1 -
[IPOTEKAHUSI
XUMHWNYECKUX PEAKIIUIA
U ®U3UKO-
XUMMWYECKHX
[IPOLIECCOB

5 XUMWYECKHUE PEAKIIMH | 12 8 3 1
B BOJIHBIX PACTBOPAX

6 OKUCJIUTEJIBHO- 9 8 - 1
BOCCTAHOBUTEJILHBIE
[TPOLIECCBI

8 HEMETAJUIBI 23 20 2 1




9 METAJIBI 16 12 2
10 | PE3EPBHOE BPEMSI 4 - -
BCEro: 102 79 11




KanennapHo-temaTnyeckoe nJiaHHPOBaHNe

KanennapHo-TeMaTHuecKkoe IUIaHUPOBaHKUE Kypca 0011el XMMHUU COCTABIIEHO U3 pacuéra 3 4 B HeJemo, T. €. Ha 102 u B rox.

Oo0mas xumus. 11 kiaacce

34 JATA Tema ypoka Jdomamnee 3aganue
IJIAH \ paxr
10 TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHN 3AKOH U TEPUHOIUYECKASI CHCTEMA XUMHYECKHUX
QJIEMEHTOB /1. U. MEHJEJIEEBA
1 Crpoenue atoma §1, ynp. 5-7
1 Ctpoenue aTromHoro siapa. M3otonsl. AnepHbie peakuuun §2, yop. 6-11
1 CocTosiHUE 3JIEKTPOHOB B aTOME. §3, ymp. 5-10
2 DJIeKTPOHHBIE KOH(PHUTypaIlMA aTOMOB §4, Bomp. 7-16
1 Crpoenue atoma 1 nepuoanudeckuit 3akod /. 1. Menneneesa §35, ymp. 4-6
1 Crpoenue atoma u nepuoanyeckas cucrema 1. I. Menneneena. §6, ymp. 6-8
1 [TonoxeHnus sy1eMeHTa B IEPUOJUUECKOM CUCTEME U €r0 CBOMCTBA. 3HaUeHUE §6, ymp. 9-12
NEePUONYECKOT0 3aKOHA
1 O6o01enne u cuctemaru3anys 3HaHui no reme «Ctpoenue atoma. [lepuoanyeckuii 3akoH | §1-6 noBTOpUTH
U TIEPUOINYECKAsl CUCTEMA XUMHUYECKHUX JJIEMEHTOB
. . MenaeneeBa»
1 Kontpossras pabora 1 mo Teme «Ctpoenue atoma. [leproanuecknii 3aK0H U IEPHOIUYCCKAs CHCTEMa X MMUYECKHX
snemeHToB JI. 1. Menneneera»
10 TEMA 2. XUMHNYECKAS CBA3b U CTPOEHUE BELHIECTBA
1 HNonHas xumuyeckas CBsI3b §7, Bomp. 5-9
1 KoBasneHTHass XUMHUECKas CBsA3b U MEXAHU3MbI €€ 00pa3oBaHMUsI §8, ymp. 6-13
1 KoMIiekCHbIE COETUHEHMS §9, ynp. 5-7
1 Knaccugukanus 1 HOMEHKIIATypa KOMIUIEKCHBIX COCIMHEHHWH, mauccommanuss ux B | §9, ymp. 8-10
pacTBopax. 3HaY€HUE KOMIUIEKCHBIX COEIMHEHUI
1 Mertamndeckasi XUMUYECKast CBSI3b §10, ymp. 5-8
1 ArperaTHble COCTOSIHUSI BELIECTB U (pa30Bble MEPEX0Ibl §11, ynp. 7-9
1 MexMoIIeKyIsIpHble B3auMOIeHcTBHs. BonopoiHas cBs3b §12, ynp. 5-7
1 [TpakTtuyeckas pabora 1 NOBTOPUTL
1 O06o0menre 1 cucTeMaTr3aIs 3HaHUH 110 TeMe «XHUMHUYECKast CBSI3b U CTPOCHHE §7-12 moBTOpPUTH

BCIICCTBa»




‘ KourpoapHas pabora 2 mo Treme «XUMHUUYECKAsI CBSI3b U CTPOEHIE BeIecTBa»

TEMA 3. JMCIIEPCHBIE CUCTEMbI U PACTBOPBI

JlucriepcHbie CUCTEMBI M X KIIaCCH(UKAIUS §13, ymp. 4-8
I'pyboaucniepcHbIe CUCTEMBI §14, ynp. 4-8
TOHKOAMCTIEPCHBIEC CUCTEMBI §15, ynp. 5-8
PactBopsl. KoHnieHTpanus pacTBOpoB U criocoObl €€ BEIpaKEHUS §16, ymp. 4-9
[IpakTuueckas pabora 2 NoBTOPUTb
[IpakTnueckass pabora 3 NoBTOPUTb

O606H.[€HI/I6 Hn CUCTCMaTHu3alusa 3HAHWM 10 TEME «III/ICHepCHBIe CHUCTEMBI U PaCTBOPBI»

§13-16 MOBTOPHUTH

KourpoapHas pabora 3 mo teme «/lmciiepcHble CCTEMBI I PACTBOPED)

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHWS XUMHWUYECKHNX PEAKIIMA U ®U3UKO-XUMHUYECKHUX IMPOIIECCOB

RlRlOolRr|RP R RN PP ko~

OCHOBBI XUMHYECKOMN TepMoArHAMUKH. [loHATHE 00 SHTAIBINK §17, ymp. 6-10
Omnpenenenue TEIUIOBBIX AP(HEKTOB XUMUUYECKUX PEaKIIU. §18, ymp. 5-10
3akoH ['ecca

1 HanpaBnenue nporekanust Xumuueckux peakuuil. Ilonstue 06 sHTponuu §19, ynp. 5-9

1 CKOpPOCTh XUMUYECKUX PEAKIUI §20, ymp. 6-11

1 @DaKTOpPBI, BIUAIOMINE HA CKOPOCTh TOMOT'€HHBIX U T€TEPOT€HHBIX PEaKIUU §21, ymp. 6-12

1 Karanus u kaTanu3atopsl §22, ynp. 4-7

1 XHWMHYECKOE PABHOBECHE §23, ymnp. 4-11

1 [TpakTuyeckas pabora 4 IOBTOPUTH

12 TEMA 5. XUMNYECKHUE PEAKIIMHU B BOJAHBIX PACTBOPAX

1 Bona kak cnaOwlii  snexTponut. Bonoponanslii mokazatens. CoiicTBa pacTBOpoB | §24, ymp. 4-6
AIIEKTPOJINTOB

1 Kucnots! 1 0CHOBaHHMSI C MO3UIIMM Pa3HBIX IPEACTABICHUN U Teopuil. [IpoTonnTrueckas §25, ymp. 4-6
TEOpHsI

1 Heopranunueckue n oprannueckre KUCIOThI B CBETE TEOPUU DIIEKTPOIUTHUECKOMN §26, ymp. 5-8
JIMCCOIMALIMU U TPOTOJIUTHYECKOM TeOpHH

1 [IpakTuueckas pabora 5 ITOBTOPHTH

1 Heopranuueckue u opraHuyeckre OCHOBaHHS B CBETE TEOPHUHU AIIEKTPOIUTUUECKOM §27, ynp. 6-9
JIUCCOLIMAIIMU U IPOTOJIUTUYECKON TeOpUun

1 Conu B CBETE TEOPUH DIEKTPOJUTUYECKON AUCCOLMAIIIHT §28, ymp. 5-6

1 [IpakTudeckas pabora 6 MIOBTOPHTH




2 ['uaponn3 HeOpraHWYECKUX COCTUHCHHM §29, ymp. 5-9

1 [TpakTuyeckas padora 7 NOBTOPUTb

1 O060011eHe U cucTeMaTU3alus 3HAaHUH 110 TeMaM «3aKOHOMEPHOCTH MPOTEKaHHS §24-29 noBTOpUTH
XUMHYECKHX PEaKIUil 1 (PU3NKO-XUMHUECKUX MIPOIIECCOBY H
«XHUMHUYECKHE PEAKIIMU B BOJHBIX PACTBOPAX)»

1 KonTponpHas padora 4 1o TeMam «3aKOHOMEPHOCTH MPOTEKAHUS XUMUIECKUX PEAKIHHA U (PU3HKO-XMMUIECKUX
POIECCOBY M «XMMHUYECKUE PEAKIIMH B BOJHBIX PACTBOPAX»

9 TEMA 6. OKUCJIMTEJIbHO-BOCCTAHOBUTEJIBHBIE ITPOLECCBHI

3 OKHCIUTENIbHO-BOCCTAHOBUTEJIHLHBIE PEAKIIMM U METOIbl COCTaBJICHUS UX YPAaBHEHUM §30, ymop. 4-8

2 DIIEKTPOIIHN3 §31, ynp. 5-7

1 XHUMHYECKUE UCTOUHUKHU TOKA §32, ymp. 5-7

1 Koppo3ust MeTamioB U criocoObl 3alTUThI OT HeE §33, ymp. 5-9

1 O06o006menne U cucTeMaTu3aus 3HaHu| 10 TeMe «OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC §30-33 moBTOPUTH
TIPOIIECChI»

1 KourpoapHas padora 5 mo treme «OKHCINTEIHLHO-BOCCTAHOBUTEJILHEIE IIPOIIECCHD

23 TEMA 7. HEMETAJLJIbI

1 Bonopon §34, ymp. 5-8

1 ["asiorensl §35, ynp. 7,10

1 ["aioreHoBO10PO/1bI U raJIOT€HOBOIOPOAHBIE KUCIOTHL. ['amoreHuip §36, ymp. 4-6, 10

1 KucnopoiHble coelMHEHUs XJIopa §37, ymp. 4-8

1 Kucnopon u 030H §38, ymp. 6-8

1 ITepoxcu Bomopoia §38, ymp. 11

1 Cepa §39, ynp. 4-6

1 CepoBo10pOJT ¥ CYITBOUIBI §40, yoip. 5-6, 9

1 Oxkcup cepsl (IV), cepHucTas kucnora u e€ conu §41, ymp. 5-8

1 Oxcup cepbl(VI). CepHast Kuciora u e€ coiu §42, ynip. 5-6, 8

1 A3zor §43, yop. 5-6, 8

1 Ammuak. Conm aMMOHUS §44, ynip. 5-6, 8

1 Oxcuzpl a3ota. A30THCTasi KUCJIO0TA M HUTPUTHI §45, ynp. 5-11

1 A30THas KUCJIOTa U HUTPAThI §46, ymp. 5-9, 12

2 ®dochop u ero coeTMHEHUS §47, ynp. 4-8

2 YTIIepo v ero CoeIMHEHUS §48, ymp. 5-9




KpemHunii u ero coequHeHus §49, ymp. 5-9
[IpakTuyeckas pabora 8 MoBTOPUTH
[IpakTuueckas padora 9 NOBTOPUTb

00001eHue U cucreMarTu3anus 3Hannil no reme «Hemerauibny

§34-49, NOBTOPUTH

KonTtponpHas pabora 6 mo treme «Hemeramibi»

H
T

O060011IeHNE U cCUCTEMATU3aIUs 3HaHUI 10 TeMe «MeTaib»

Kontponbnas padorta 7 no reme «MeTamuib»

O060011eHMe U cUCTeMaTU3alUs 3HAaHUH 10 Kypcy oOmiel XUMUu

Wrorosast kKoHTpoJIbHAs padoTa 1o Kypcy 001Iell XuMuu

PesepBHOe Bpems

[EEN
N

8. METAJLJIBI
1 [{eounble METAILITBI §50, ymp. 7-8, 11-13
1 Metamibl Ib-rpynmsl: Mmenp u cepedpo §51, ynp. 3-6
1 Bepunnuii, Maruuii 1 mén09HO3EMENbHBIC METAJLIBI §52, ymip. 6-7
1 JKecTkocTh BOJIBI M CIOCOOBI €€ YCTPaHESHHS §52, ynp. 10-11
1 uak §53, ymp. 3-5
1 AJIOMUHUH ¥ €T0 COCTUHEHUS §54, yop. 5-6, 9
1 XpOM H €r0 COCTUHCHHS §55, ymp. 4-6
1 Mapranery §56, ymp. 4-6
1 JKeneso u ero coequHeHUs §57, ymp. 9-11
1 [TpakTnyeckas padora 10 IOBTOPHTH
1 ITpakTrueckas padora 11 MTOBTOPHUTH
1
1
1
1
4
0




TemMaTnuyeckoe NIIAHNPOBaHUE

Temarnueckoe TUIAaHUPOBAaHHUE Kypca OOIIEH XMMHH COCTaBJICHO W3 pacdyéra 3 4 B Heaemio, T. €. Ha 102 4 B roa. TpeThsi KOJOHKA COACPKUT
NPUMEPHBII [IepeUeHb JEMOHCTPAIMI U JEMOHCTPAIIMOHHBIX SKciepuMeHTOB (/.), a Takxke 1abopaTopHbix onbIToB (JL.).

Oo0wmas xumug. 11 kiace

34 Tema ypoka HN3yyaemblie BONIPOCHI Buabl gesiTeJIbHOCTH 00y4aKOIIMXCS
10 TEMA 1. CTPOEHUE ATOMA. TEPHOJJUYECKHWHA 3AKOH U TEPUOJINYECKASI CACTEMA XUMHWYECKHX 3JJEMEHTOB
JA. U. MEHJIEJIEEBA
1 Crpoenue aToma CnoxHoe cTpoeHue atoma. JlokazarenbCcTBa 3TOTO: KaTOIHbBIE U ApryMEeHTHpPOBATH CI0KHOE CTPOCHUE aToMa
pEHTreHOBCKUE J1yuH, GoTorddeKT, pannoakTUBHOCTh. OTKpBITHE 1 COCTOATENILHOCTD Pa3IM4HbIX MOJIETIEH,
AJIEMEHTAPHBIX YaCTHIL: SJIEKTPOHA U HYKJIOHOB (IIPOTOHOB U OTpakaroIIKUX 3TO CTPOCHHUE.
HeliTpoHoB). Moaenu Tomcona, Pesepdopna, bopa. [locrynatet bopa. | ®opmynupoBats moctynaTtsl bopa.
CtpoeHue aToMa B CBETE KBAHTOBO-MEXaHUUECKUX MPEACTABICHUH. XapakTepu30BaTh KOPIYCKYISIPHO-BOJTHOBOM
. ®otorddext. Karoansie myun (3ME€KTPOHHO-TTyUEBbIE TPYOKH). JyaqTu3M 4acTUIl MUKPOMHpPA
Buneodparments! u cnaiiapl mo reme ypoka. [Toprperst Tomcona,
Pezepdopna, bopa
1 CtpoeHue aTOMHOTO HyxoHbI (ITpoTOHBI M HEUTPOHBI), HYyKJIKUBL. [ToHsTHE 00 N306apax XapakTepru3oBaTh COCTaB aTOMHOI'O sJ1pa.
anpa. M3oTomnsr. Y U30TONAax. SliepHble peakiuu U UX ypaBHEHUSI. Pa3znuyath HyKJIOHBI U HYKJIH]IBI, H300apbl U
S nepHblie peakuuun . Buneodparmentsl u ciaiiipl mo teme ypoka. [loprperst IBaHEeHKO | M30TOMBI
u ["anona DopMyIMpPOBaTh COBPEMEHHOE ONPEICIICHNE
MOHSTHUS «XUMHUUYECKHUH DIIEMEHT).
3anuceIBaTh YPAaBHEHMS SIACPHBIX pPEaKINil
1 Cocrosnue 1ekTpoHOB | KopnycKynsipHO-BOJHOBOM yajau3M JIEKTPOHA. OnuceIBaTh COCTOSTHUE JIEKTPOHA B aTOME.
B aTOME. [TonsiTHe 1EKTPOHHON OPOUTANIN U BJIEKTPOHHOTO 00JIaKa. Paznuyarh NOHATHS «OpOUTANIB» U «3JIEKTPOHHOE
S-, p-, d- u f-opouTanu. KBantoBbie unca. 001aKO».
CtpoeHue JIeKTPOHHOM 000JI0UKH aToMa. Knaccudunuposats opoUTaIn U ONUCHIBATH UX.
1. BuneodparMeHTsI U ciaiiipl o TeMe ypoka. Mojaenu opouraeit VYcraHaBnMBaTh B3aMMOCBSI3U MEKy KBAaHTOBBIMU
paznuuHoi GOopMBI YUCJIAMH M CTPOCHUEM JIEKTPOHHON 000JI0YKH
aToma.
Ocyl1ecTBIATh BHYTPUIIPEAMETHBIE CBSI3U
C KypCOM OCHOBHOM IIKOJIBI U KypCOM
OpraHUYeCKON XUMUU
2 DJIEKTPOHHBIE [Topsimok 3amoHEeHus IIEKTPOHAMU aTOMHBIX OpOHUTael B OnuchIBaTh CTPOCHUE IEKTPOHHBIX 000JI0UYEK




KOH(HUTypamuy aTOMOB

COOTBETCTBUU C MPUHIIUIIOM MUHUMYMa 3Hepru, 3anperom [laynu,
npaswioM XyHaAa, npaBuiioM KieukoBckoro.

DneKTpOHHbIE (POPMYIIBI aTOMOB ¥ HOHOB.

. CriekTpbl NOTJIOIMIEHHS U UCITYCKaHUSI COCIMHEHUN XUMHUYECKUX
9JIEMEHTOB (C MOMOIIBIO0 CHEKTPOCKOIA)

aTOMOB.

3anuchIBaTh 3JIEKTPOHHBIE U AIEKTPOHHO-
rpaduyeckue GopMyibl aTOMOB XUMUYECKIX
AJIEMEHTOB.

Crpoenue aToma u
NePUOANYECKUN 3aKOH
. . MenneneeBa

[TpenmochUIKU OTKPBITHS: PaOOTHI IPEIIIICCTBEHHUKOB, PEIICHUS
MEXIYHAPOJHOIO Che3a XUMUKOB B T Kapiicpya, TMYHOCTHBIE
kauectBa /. 1. MeHeneena.

OTkpBITHE TEPUOANYECKOTO 3aKOHA. MeHeneeBckas popMyIupoBKa
MEPUOJNYECKOr0 3aKOHA. B3aMMOCBS3b EPUOJNYECKOTO 3aKOHA U
Teopuu cTpoeHus aroma. CoBpeMeHHast opMyIupOBKa
MEPUOJNYECKOT0 3aKOHA.

. TToptpetst bepuenuyca, [lebepeitnepa, Hetonennca, Menneneena.
Paznuunbie BapuaHThl TAOIUI IEPUOINYECKON CUCTEMBI XUMUUECKUX
sneMenToB [. 1. MenneneeBa

OnuceiBaTh NPEINOCHUIKH OTKPBITHS
MEePUOINYECKOr0 3aKOHa.

AprymeHTHpoBaTh posib audHoctH [. 1.
MenzeneeBa B OTKPBITUH IEPUOIUIECKOTO
3aKOHa.

dopMyIHpoBaTh NEPUOAUYECKUN 3aKOH B
cooTBeTCTBUU ¢ Bo33peHusimu . . Menneneena
Y COBPEMEHHBIMU MPE/ICTABICHUSIMU

Crpoenue aToma u
nepuoauyecKas
cucTreMa

J. . MeHaeneena.

B3anmocCBs3b EpHOIMYECKOTO 3aKOHA U IEPUOIUYECKON CUCTEMBI.
[lepuoauueckas cucrema u crpoeHue aroma. uznueckuii CMbICI
CHMBOJIMKH IEPUOIUYECKON CUCTEMBI.

1. BuneodparMeHThI U ClaliIpl 110 TEME ypoKa

PackpeiBath pu3nueckuii CMbICI OPSAIKOBOTO
HOMeEpa 3JIEMEHTA, HOMEpPa IEPUOAA U I'PYIIIHI.
OOBSCHITH IEPUOTNICCKOE N3MEHEHHE CBOWCTB
XUMUYECKHX 3JIEMEHTOB OCOOCHHOCTAMU
CTPOEHHMSI NX aTOMOB

[TonoxeHus sneMeHTa
B MEPHOIUYECKON
CHUCTEME U €r0
CBOMCTBA. 3HAUCHHE
MEePUOIUYECKOTO
3aKOHa

M3MeHeHne CBOMCTB 3JI€MEHTOB B EPUOJIaX U TPyMIax, Kak pyHKIUSA
CcTpoeHHs ux aToMOB. [IoHsATHE 00 3HEPrUM HOHU3ALMH U CPOJICTBA K
DIIEKTPOHY.

[TeproaAYHOCTD UX U3MEHEHHS METAJUIMYECKUX U HEMETATMUECKUX
CBOWCTB 3JIEMEHTOB B IpyIIax U Nepuoax, Kak GyHKIUs CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHHUE NEPUOJINYECKOr0 3aKOHA U MIEPUOJNIECKON CUCTEMBI.

J1. OOpa31ipl MPOCTHIX BEIIECTB, OKCUA0B U THIPOKCHUIOB 3JIEMEHTOB
TPETHETO NEPHOJA U IEMOHCTPALIUS UX CBOMCTB

VYcraHaBnuMBaTh NEPUOAUYHOCTD U3MEHEHUS
paZinycoB aTOMOB, AJIEKTPOOTPULIATEILHOCTH
AJIEMEHTOB, UX SHEPTUU NOHU3ALMHI U SHEPTUU
CPOJCTBA K 3JIEKTPOHY B 3aBUCUMOCTHU

OT MOJIOKEHHSI JIEMEHTOB B IIEPUOANYECKOM
CUCTEME.

OnuceiBaTh CBOICTBA AJIEMEHTOB M 00pa30BaHHBIX
MMH BEIIIECTB HA OCHOBAHUHU UX TIOJIOKECHHS B
MEPUOIUYECKON CUCTEME.

XapakTepru30BaTh 3HAUCHUE MTEPUOTUIECKOTO
3aKOHA M MEPUOJUIYECKON CUCTEMbI

O06001IeHne 1
CUCTEMATU3ALU

BrinosiHeHNE TECTOBBIX 33/IaHUI HA 3HAHWE CTPOEHUS aToOMa
¥ 3aKOHOMEPHOCTH U3MEHEHHs CBOICTB 2JIEMEHTOB U 00pa30BaHHBIX

BEBIMOIHATE TECTH B YIIPAXXHCHUSA, pCIIATh 3a1a4n
1 YIIPpA)KHCHUA 110 TCMC.




3HAHWH 10 TEME
«CtpoeHue aToma.
[Tepuoauueckuii 3aKoH
Y TIepUOInYEeCcKast
CHCTEMA XMMHYECKHX
3JICMCHTOB

H. . MenneneeBay

VMU BEIIECTB B 3aBUCUMOCTH OT IOJIO’KEHUS B IEPUOAUYECKOM
CUCTEME.
[ToaroToBKa K KOHTPOJIBHOM paboTe

[TpoBOIUTH OIIEHKY COOCTBEHHBIX TOCTHKCHHI
B yCBOeHI/II/I TCMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUH
C HHaHI/IpyeMBIM pe3y.HBTaTOM

1 Konrponsnas padora 1 no Teme «Ctpoenue aroma. [leproauueckuii 3aKoH U meproandeckas CuCTeMa XuMuieckux anemenToB J[. Y. MenneneeBay»
10 TEMA 2. XUMHNYECKASA CBA3b U CTPOEHUE BEIHIECTBA
1 HonHas xumudeckas [TonsiTrie 0 xuMU4ecKkou cBsA3U. OCHOBHBIE XapaKTEPUCTHKU ApryMeHTHpoBaTh 00pa30BaHUE XUMUUYECKON
CBS3b XUMUYECKOMU CBSA3U: SHEPTHUs, JUIMHA, TATIOIbHBIA MOMEHT. CBSI3U KaK Pe3yJIbTaTa B3auMOJCHCTBUS aTOMOB,
HonHast XuMu4ecKast CBsI3b U MOHHBIE KPUCTAJNINYECKUE PEIIETKH. IpUBOAsIIEee K 00pa30BaHUIO HOHOB, MOJIEKYJ U
3aBUCUMOCTD (PU3MYECKUX CBOMCTB BEIIECTB OT TUIIA paauKaoB.
KPUCTAJJINYECKON PEIIETKH. JlaBaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOU
. Kotekus KpucTauInueCKUX BEIIECTB HOHHOTO CTPOCHHS], CBSI3U.
aMOp(HBIX BEIIECTB U U3Jenuil u3 HUX. Mojenu PackpbIBaTh MexaHHU3M 00pa30BaHUSI HOHHOM
KPUCTAUTHIECKUX PEIMIETOK C HOHHOH CBS3bI0. BumeopparMeHTsI XUMHUYECKOH CBSA3H.
U CJIAiBI IO TEME YPOKa VYcTaHaBIMBATh 3aBUCUMOCTD (PU3MUECKUX
CBOMCTB BEILIECTB OT TUIIA KPUCTAJUIMYECKOU
pELIeTKU
1 KoBanenrnas Bo30yxnénnoe cocrosinue aroMa. [IoHsATHE O KOBAaJIEHTHOM CBS3H. OnuceiBaTh KOBAJEHTHYIO CBS3b.

XHUMHUYECKAsT CBSI3b U
MEXaHU3MBEI €€
o0Opa3oBaHus

OOMeHHBII MexaHU3M 00pa30BaHUsl KOBAJICHTHOM CBS3H.
DneKTpooTpULaTEIbHOCTh. HampaBieHHOCTh KOBaJIEHTHON CBA3H, €€
KpPaTHOCTb. G- U Tt~ CBA3H. JIOHOPHO-aKIENTOPHBIN MEXAHU3M
00pa30BaHMs KOBAJIEHTHOM CBSI3U. THIIBI KPUCTANIMYECKUX PEIIETOK C
KOBaJICHTHOM CBSI3bI0: aTOMHAsi U MOJIEKYJISIpHASL.

3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJTIMYECKON PEIETKU

. Moaenu Monexkysa pa3auyHON apXuTeKTypbl. Moaenu
KPUCTAJJIMYECKUX BEIIECTB AaTOMHON M MOJIEKYJIIPHON CTPYKTYpHI.
Konnekuus BemecTB aTOMHOTO U MOJIEKYJISIPHOTO CTPOEHHUS

Y U3IEIUN U3 HUX

XapakTepHu30BaTh €€ 0COOEHHOCTU U MEXaHU3MBI
o0pa3zoBaHwusl.

KnaccugunupoBaTh KOBaJIGHTHYIO CBSI3b IO
AIIEKTPOOTPHULIATEILHOCTH, KPATHOCTH U CIIOCOOY
NepeKpbIBaHUS OpOUTANIeH.

VYcraHaBnuBaTh 3aBUCUMOCTD (PU3HUECKUX
CBOICTB BEILIECTB OT TUIA KPUCTAJUINYECKOU
pelIeTKH




KommnekcHrie
COCINHCHUA

Komriekcoobpa3oBanue u KOMILIEKCHBIE coeuHeHus. CTpoeHue
KOMIUIEKCHBIX COEAMHEHUI: KOMIUIEKCOO0pa3oBareib U
KOOPJMHAIIMOHHOE YHCIIO, JTUTaHIbl, BHYTPEHHSISI U BHEIIHSS ChepBhl.
. Toptpet Bepuepa. BuneodparmMeHTs! U cliaiipl IO TeMe

ypoka. [lonydyeHrne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTraHUYECKUX
COeIMHEHUH. JIeMOHCTpanus CyXUX KpUCTaJUIOTUAPATOB

XapakTepru30BaTh KOMIUIEKCHBIE COSTUHEHUS
U UX CTPOEHUE Ha OCHOBE Teopuu BepHepa

Knaccudukanus n
HOMEHKJIaTypa
KOMILIEKCHBIX
COCIUHCHHI,
JICCOIMALIUS MX B
pactBopax. 3HaUCHHUE

Krnaccudukanmsi KOMIUIEKCOB: XeJlaThl, KATHOHHBIC, aHHOHHBIC U
HEUTpabHbIE, AKBAKOMILJIEKCHI, aMMHAKAThI, KAPOOHMUIIBI METAILJIOB.
Homenkiatypa KOMIUIEKCHBIX COSAMHEHUHN M MX CBOWCTBA.
Juccoumaryst KOMIJIEKCHBIX COCTMHEHUN. 3HAYE€HNE KOMITJIEKCHBIX
COCIMHCHUH M MX POJIb B IPUPOJIE.

JI. B3anmopenicTBre MHOTOATOMHBIX CIIMPTOB U IIFOKO3BI €

(b eTMHTOBOM KUIKOCTHI0. KauecTBeHHBIC peakIy Ha HOHBI Fe?

KrnaccudunupoBaTs KOMIUIEKCHBIE COSAMHEHUS
Ha3piBath 3T coeiMHEHUSI B COOTBETCTBUU

¢ mpaBuiamu HomeHkaaTypsl [UPAC.
3anuceiBaTh YPAaBHEHUS PEAKIIU JUCCOLMAIIIHI
KOMILJIEKCHBIX CO€IMHEHUM.

PackpeiBath poib KOMIIEKCHBIX COEIMHEHUI

KOMIUIEKCHBIX B XMMHYECKOM aHalln3€e, IPOMBILIUICHHOCTH,
o 3+

COCMHEHUI u Fe pupoae

Merannuueckas [Tpupona xuMHuUeCcKoil cBsI3U B MeTalljIax U cruiaBax. O0miue OnuchIBaTh METAJUIMYECKYIO XUMUYECKYIO CBA3b.

XUMHNYECKaA CBA3b

(u3nyecKkue CBOMCTBAa METAJJIOB: TEIJIO- U 3JIEKTPOIIPOBOJHOCTb,
IUIACTUYHOCTh, METAJUTMYECKUN OJIeCK, MAarHUTHBIE CBOMCTBA.
Mertamudeckasi KpHCTaUIMYECKast pemeéTka U €€ 0COOCHHOCTH, KaK
GYHKIMS METaJUIMYECKOM CBSI3U.

J. Monenu KpuCTaJUIMYECKUX PEIIETOK METAJIJIOB

XapakTepu3oBaTh o0mmue Gpu3nvecKue CBONCTBA
METAJIJIOB.

YcraHaBIMBaTh 3aBUCUMOCTb MEXY BUJIOM
XMMHYECKOH CBSI3U, TUIIOM KPUCTAIUIMUECKOMN
PEMIETKN U CBOMCTBAMM METAJIJIOB

ArperatHble COCTOSIHUS
BEIECTB U (Da30BBIC

I"a3b1 1 ra3oBble 3akoHb! (boins-Mapuotra, [lapis, I'eit-Jlroccaka).
VYpaBuenue MenneeBa-KnanelpoHna 115 ueanbHOro rasa.

XapakTepru3oBaTh arperaTHbIe COCTOSHUS BEILECTB
KakK (QYHKIIMIO YCITIOBUN WX HAXOXKICHHS B

NIEPEXOIbI Kunnxoctu. TexyuecTs, HcTIapeHHE, KPUCTAIIIN3ALUS. OKpYXarollen cpele.
TBépnpie BemiecTna. [InaBnenue. @a3zossie nepexoapl. Cyonumanusa u | OnucsBaTh B3aMMOCBA3b (Pa30BBIX MEPEX0/I0B
necyOnumanius. BEILIECTB.
Kunkue KpucTamibl. PackpriBaTh poiib (ha30BbIX EPEXOJIOB BEIIECTB
[Tna3ma. B IIPUPOJIE U UICKYCCTBEHHOM cpezie
J1. BuneodparMeHThl U ciaiiipl 110 TeMe ypoka. Bosa B pa3nuuHbix
arperaTHbIX COCTOSIHUAX U €€ (a30BbIe TEPEXO/IbI.
Bosronka noja wim 6eH30iHON KUCIIOTHL. [{uarpamMmma «®a3oBbie
NIEPEX0/IbI BELLIECTBY
MexMonexynspHble Bopopoanas cBsi3b 1 €€ pa3HOBUIHOCTU: MEXMOJIEKYIISIpHAS U OnuceiBaTh BOJAOPOIHYIO CBSI3b U pa3inyaTh €€
B3aMMOJEHCTBHSI. BHYTpUMOJIEKYIsipHas. Du3ndecKre CBONCTBA BEIIECTB C BOJOPOAHON | pa3HOBUIHOCTH.




Bonoponnas cBs3b

cBs3bl0. E€ Ouonornyeckas poiib B OpraHU3allui CTPYKTYp O€JNKOB U
HYKJIEMHOBBIX KHCIIOT.

BannepBaanbcoBo B3aMMOJIEHCTBIE U €r0 THUIIBI: OPUEHTAIIIOHHOE,
WHIYKIIMOHHOE U TUCIIEPCUOHHOE.

. BuneodparMeHThl U Claiapl o TeMe ypoka. Moenu MoJieKyIl
JHK u Genka

XapakTepu3oBaTh 3HAYEHHE BOJIOPOJIHBIX CBI3EH
JJIA OIIKMCaHUsA (1)I/I3I/I‘-IGCKI/IX CBOMCTB BCIIICCTB

Y OpraHU3allH CTPYKTYpPbl OMOIOIUMEPOB.
Paznuyate TUIBI MEKXMOJIEKYIISIPHOTO
B3aMMOJICICTBHS BEILIECTB.

[IpakTuueckas
pabora 1

HOJIyquI/Ie KOMIIJICKCHBIX OPTaHUYC€CKHUX U HECOPIraHNUYCCKUX
COCIUHEHMI U UCCIICIOBAaHUE UX CBONCTB

Cobmro1aTh MpaBuiia TEXHUKU O€30MIACHOCTH MPH
pabote ¢ m1abopaTopHBIM 000PYIOBAHUEM,
HarpeBaTeJIbHBIMU MPUOOPaMH, XUMHUYECKHUMHU
peakTuBaMu. DKOHOMHO M 3KOJIOTHYECKH
IPaMOTHO 00paIaThCsi C HUMH.

HccenenoBaTh CBOMCTBA KOMILIEKCHBIX
COCTUHEHUN.

Habumoate xumMuueckue siBJICHUS U (PUKCUPOBATH
pe3ynbTaThl HabmoIeHui. DopMyIUpOBaTh
BBIBOJIBI HA UX OCHOBE

O0006111EH1E U
CHCTEMAaTHU3aLUs
3HAHWH 10 TEME
«XUMudecKkas CBA3b U
CTPOEHHUE BEILIECTBA»

BeinosiHeHNE TECTOBBIX 3a/IaHUi Ha 3HAHKE BUOB XUMHUYECKOM
CBs3U, TUIIOB KPUCTAJUNIMICCKUX pCHIéTOK, MCKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS U (ha30BbIX MEPEXOI0B.

[ToaroToBka K KOHTPOJIBHOM paboTe

BbINOMHATE TECTHI M YIPa)KHEHUS, pEIaTh 3a/1a4u
II0 TEME.

[IpoBOANTH OlIEHKY COOCTBEHHBIX TOCTUKEHUI

B YCBOEHUU TEMBHI.

KoppektupoBaTk cCBOM 3HaHUS B COOTBETCTBUH

C TUTAHUPYEMBIM PE3yJIbTaTOM

KOHTpOJ’IBHaﬂ pa60Ta 2 10 TeMe «XHMUUYeCKas CBS3b U CTPOCHUC BCIICCTBA»

TEMA 3. JUCIIEPCHBIE CUCTEMbI U PACTBOPBI

JlucniepcHele  cHCTEMBI
U MX KJIacCU(pUKaus

XUMHUYECKUE BEUIECTBA U CMECU. XUMHUUYECKas cucrema. ['omoreHnsie
Y reTeporeHHbIe cMecH. JlucnepcHas cucrteMa: JUCIIEPCUOHHAs cpeaa
u aucrnepcHas daza. Krnaccudukanus TucepCcHbIX CHCTEM.
. BuneopparMeHTsl W CclHaiael MO TEME  ypoKa.
JIACTIEPCHBIX CUCTEM U UX XapAKTEPHbIE ITPU3HAKH.

O06pa3zist

OnuceiBaTh XUMHUYECKUE CHCTEMBI M JIUCIIEPCHBIE
B YAaCTHOCTH.

Pa3nuuate rOMOT€HHbIE U TE€TEPOTE€HHBIE CMECH,
JUCIIEPCUOHHYIO Cpelly U TUCIEPCHYIO (a3y.
Krnaccuduiupoats aucrepcHble CHCTEMbI

['pyOonucnepcHbie
CHCTEMBI

Abspozonu. [Iponemientsl. OMynbeun U 3Mynbratopsl. CycneH3uu.
CenumenTanus.

J. BuneobparMenTsl u crnalpl MO TeMe O06pas31ibl

ypoKa.

XapakTepru3oBaTh TPyOOUCTIEPCHBIC CHCTEMEI.
OnuceiBaTh  poJib a’po30JIeH, AMYJIbCUI
Y CyCTICH3W B TPHUPOAE, HA MPOU3BOJICTBE




(koymeknuu) OBITOBBIX W TPOMBINUICHHBIX a’pO30JieH, AMYJIbCUN | B B OBITY
Y CYCIICH3UU
ToHkoaucnepcHble Komnnounueie pactBopsl. Dddext Tunnana. [lonyuenue komtouansix | ONUCHBaTh  TOHKOAMCIIEPCHBIE  CHCTEMBI U
CHCTEMBI pPacTBOPOB UCIEPCHOHHBIM, KOHACHCAIIMOHHBIM M XHMHYECKHUM | CLIOCOOBI UX MOTYYCHHUS.
CIoCco0aMHu. Pa3nuyatsb 3071 U renu.
3o U koarynsauus. ['enu u cuHepesuc. XapakTepHu30BaTh KOATYJISIHUIO U CHHEPE3HC.
3HaueHUE KOJIJIOUTHBIX CHCTEM. PackpeiBaTh poiib KOJIOMIHBIX CUCTEM B IPUPO/IE,
. BuneodparmeHTsl U cnaiiiel mo teme ypoka. IlpoxokaeHue iayda | Ha MPOU3BOACTBE, B MEAUIIMHE U OBITY.
CBeTa 4epe3 KOJUIOUIHBIC U UCTUHHBIC pacTBOpHI (3 dext Tunmamns).
JI.  3HAaKOMCTBO ¢ KOJJICKIMSMHM  THIIEBBIX, MEAULIUHCKUX
u Ouonornueckux renei u 3omueil. [lomyueHne KoIouIHOTO pacTBOpa
xjnopuza xenesa(1ll)
PactBopbI. PacTBOpbI Kak TOMOTEHHBIE CHCTEMbI M UX THIIBI: MOJEKYJspHbIE, | XapakTepu30BaTh pPacTBOpP KaK TOMOTECHHYIO
Konnenrpanus MOJIEKYJISIPHO-NOHHBIE, HOHHBIE. CHCTEMY.
pacTBopoB U criocoObl | CrmocoObl  BBIpAXKEHMsI  KOHIEHTPAllMU  PacTBOPOB:  00BbEMHasl, | Mcronb3oBaTh KOJMYECTBEHHBIE XapaKTEPUCTUKU

€€ BBIpAKECHUSA

MaccoBas M MOJIbHAas JOJM PACTBOPEHHOIO BemecTsa. MossipHas
KOHLIEHTpaLusl pacTBOPOB.

J. BuzpeopparMeHTh M CHaibl TO TEME YpOKa. 3aBUCHMOCTbH
pPacTBOPUMOCTH B BOJI€ TBEPIBIX, )KUJIKUX M ra3000pa3HbIX BEIIECTB
or TteMmmeparypbl. TaOnuma  pacTBOPUMOCTH. [Tonyuenue
HEPECHIIIEHHOTO0 PacTBOpa THOCYJIb(paTa HATPHUs U €r0 MIHOBEHHas
KpUCTAJIIIN3alus

COJIepKaHUsI PaCTBOPEHHOTO BELIECTBA B PACTBOPE
IIPU PEIICHUN PACYETHBIX 3a/1a4

[MpakTuyeckas [TpuroToBiieHHE PACTBOPOB PA3IMIHON KOHIIEHTPAIIUU
pabora 2

[MpakTuyeckas OnpezencHre KOHIIGHTPAIIMH KHCIOTHI TATPOBAHUEM
pabora 3

CO6J’II-OI[8.TB IMpaBuJjia TCXHUKHU 0e30ITacCHOCTH npu

pabore ¢  mabopaTOpHBIM  00OPYIOBaHUEM,
HarpeBaTeNbHBIMU  TPUOOpAMHU, XUMHUYECKUMU
PCaKTHUBaMHU. DKOHOMHO u OKOJIOTUYECCKN

rpaMOTHO 00paIIaThCsi C HUMHU.

Habmtonate XxuMuyeckue sBjieHUs U (PUKCUPOBATh
pesyibTartel  HaOmrogeHuidl.  PopMmynupoBaTh
BBIBOJIbI HA UX OCHOBE

O0600111EHE U
cucTeMaTu3als
3HAHUH IO TEME

BrinosiHeHME TECTOBBIX 3aJaHU HA 3HAHHUE TUCIIEPCHBIX CUCTEM,
PacTBOPUMOCTH, CITIOCOOOB BBIpAKEHUS KOHIIEHTPAIIUH PACTBOPOB.
Pemenue pacu€rHbix 3a1ay.

BEIIOIHATE TECTHI U YIIpa)KHCHUS, pCIIATh 3a1a4n
10 TEMCE.
HpOBO)II/ITB OLICHKY COOCTBEHHBIX JOCTHKEHMH




«JlucnepcHble CUCTEMBI
U pacTBOPbI»

[ToaroToBka K KOHTPOJIBHOM paboTe

B YCBOCHHUU TEMBI.
KoppekTupoBaTh CBOM 3HAaHUS B COOTBETCTBUU
C IUIAHUPYEMBIM PE3yJIbTaTOM

1 KouTtposrHas pabora 3 1o Teme «JlucrepcHbie CHCTEMBI M PACTBOPHD
9 TEMA 4. 3AKOHOMEPHOCTHU MPOTEKAHUSI XUMHWYECKNX PEAKIIUN Y ®U3UKO-XUMHUUYECKHUX IMTPOIIECCOB
1 OcHoBbl  XxuMH4eckol | XuMuueckas TEpMOAMHAMHUKA. XapakTepru3oBaTh TEPMOJUHAMUYECKYIO CUCTEMY.
TEPMOJTMHAMUKH. Tepmonnnamuueckas cuctema. OTKpbITast, 3aKpbITasi, U30JIMPOBaHHAs | Pa3inyaTe OTKPBITYIO, 3aKPBITYIO,
[Tonsatue 06 SHTANBNNH | CUCTEMBI. BHYTpEHHSISI SHEPTHS CUCTEMBI. M30JIMPOBaHHYIO TEPMOANHAMHUYECKUE CUCTEMBI.
OHTaNbNMs, WM Temlocoaepkanue cucremsl. Ilepoe Hauano | Mcnonb3oBath MOHSATHE SHTAIBIIUU JUTSL
TEPMOJMHAMUKHU. N3oxopHbIit U n300apHBIii IIPOLIECCHI. | XapAKTEPUCTUKH TEIJIOCOAEPIKAHNS CUCTEMBI.
TepmMoxuMHUuecKoe ypaBHEHUE. ®opMyIHpPOBaATh MIEPBOE HAYATIO TEPMOJUHAMUKH.
. BuneodparMeHThl U Claiiipl 0 TEME ypoKa OrnuchIBaTh M30XOPHBIN M 1300apHBIN TPOLIECCHI
1 Onpenenenue Onranbnus. CtaHgapTHas SHTaubNUs. Pacu€r sHTanenuu peakuuu. | Pa3nmuuaTe XMMUYECKHE pEaKUHMH 10 TEIUIOBOMY

TerioBbiX  3ddexToB | 3akoH ['ecca u cleACTBHSI U3 HETO. addekry.

XUMUYECKUX peakuui. | . DK30TepMHUECKHE NPOLECChl Ha IPUMEPE PACTBOPEHUS CEpHOU | XapaKTEepU30BaTh SHTAJIBIIUIO.

3akoH ['ecca KHUCJIOTBI B BOJE. OHJOTepMHUYeckue mporecchl Ha mnpumepe | DopmynupoBarh 3akoH l'ecca u cienctBus u3

pPacTBOPEHUS COJIe aMMOHUS HETO.
ITpon3BoIUTh pacy€T SHTAIBIINU PEAKIIUH
1 Hanpagnenue Outponusa. Bropoe u Tperbe Hauanma TepMmoauHamuku. CBoOoaHas | XapakTepu3oBaTh SHTPOIIUIO.

POTEKaHUS sHeprus ['nb0oca. @opMynHMpoBaTh BTOPOE M TPEeThE Haydaja

xuMuyeckux peakuuit. | . BuneopparmMeHTsl U caaiiipl Mo TeMe ypoka TEPMOJUHAMUKH.

[Tonsatue 06 sHTpOTIHI ApryMeHTHpOBaTh BO3MOKHOCTb
CaMOIIPOM3BOJIBHOTO  IPOTEKAHUS XMUMHUYECKHUX
peaxkiui ¥ MOATBEPKAATh UX pacuéTaMu

1 Ckopocts xumuyeckux | [IoHsATHE O CKOPOCTH peaKLUU. XapakTepHu30BaTh CKOPOCTb XMMHUYECKON peaKuu
peakuui OHeprus akTUBallMM U  aKTUBHUPOBAHHBI  KOMIUIEKC. 3aKOH | M Mpeasarath eJUHUIIbI €€ H3MEePEHUsl.
neicTByromux Macc. KuHeTmdyeckoe ypaBHEHHME U KOHcTaHTa | DOpMyIMpOBaTh 3aKOH AEHCTBYIOLIMX MAacc
CKOPOCTH XuMudeckon peakiuu. [lopsiok peakiuu. U OTIpEeIEIIATh TPAHUIIBI €r0 MPUMEHUMOCTHU
J1. BuneogparMeHThI U Cllaiiibl 110 TEME YpoKa
1 ®axrtopel, Baustone | GakTopsl, BIUMIOMINE HA CKOPOCTh TOMOTEHHOM peakiuu: npupoja u | Paznuuath romMo- M TeTEpOreHHbIE IMPOLECCH U

Ha CKOpPOCTb KOHLEHTpaLus pearupyrommx BELIECTB, Temreparypa. | pakTopbl,  BIMSIOLNIME Ha  CKOPOCTh  HX

TOMOT€HHBIX U TemnepatypHslii koaddunnent. Ypasuenue C. AppeHuyca. [IPOTEKAHUS.

TeTEPOreHHBIX @akTophl, BIMIIOIIME HA CKOPOCTh TreTreporeHHo peakuuu. | DopmynupoBars MIPaBUIIO Bant-T'odda




peakuuu KOHIEHTpAllUsi ~ pearupymoliux  BEWECTB W  IUIOMAAb  HUX | M ONPENessITh IPAHULIBI €T0 IPUMEHHUMOCTH.
CONPUKOCHOBEHHSI. XapakTepu30BaTh 0COOCHHOCTH KHHETUKHU
J. W3ydeHue 3aBUCHUMOCTHM CKOPOCTHM XHMMHMYECKOM peakIHH OT | FeTepOTreHHBIX XUMUYECKUX peaKiuit
KOHIICHTpalUU BEILIECTB, TeMIIepaTypbl (B3aumojieiicTBHE
THOCylb(aTa HATpUs C CEPHOM  KHUCIOTOH), IOBEPXHOCTH
CONPUKOCHOBEHMSI BEIIECTB (B3aMMOJCICTBUE COJSHOM KHCIOTHI
C TpaHyJamMH U MOPOIIKaMH aTIOMUHUS WIH IUHKA)
Karanus n OCHOBHbBIE TOHATUS KATAIUTUYECKOM XUMHUHU: KaTalu3aTopbl U | XapakTepU30BaTh KaTallu3 W KaTaau3aTopbl Kak
KaTaJIn3aTophI Karajin3, TOMOTEHHBIH M TeTEPOTeHHBbIM KaTaau3, MPOMOTOPHI, | PaKTOPhl YIPaBICHUS CKOPOCTHIO XUMHUYECKOU
KATAJIMTUYECKHE SIIbI U UHTUOUTOPBI. peaxkuuu.
MexaHu3M IeCTBUS KaTaau3aTopoB. OnuceiBaTh MEXaHU3Mbl TOMO-, TE€TEPOr€HHOTO
OCHOBHBIC THIIBI KaTaiu3a: KHCIOTHO-OCHOBHOHM, OKHCIMTENHHO- | M (PEPMEHTATHBHOTO KaTaJIH30B.
BOCCTaHOBUTEJIbHBIN, METAJNIOKOMIUIEKCHBIN W KaTanu3 Mertamwiamy, | [[poBoauTs, HaOM01aTh, OMUCHIBATH XUMHUYECKUN
dbepmenTaTuBHbIA. DepMeHTHI, KaKk OHMOJOTMYECKHE KATaTU3aTOPhI | SKCIIEPUMEHT U JIeJIaTh BHIBOJBI HA €r0 OCHOBE
0eNKOBOI MPUPOIBL.
J. IIpoBeneHue KaTATUTUYECKHX PEAKLMN PaA3JIOKEHHS IMEPOKCUIA
BOJIOpPOJIa, TOPEHHUsl caxapa, B3aMMOJICHCTBHS HOJIAa W ATIOMUHUS.
Koppo3zus xene3a B BOAHOU cpefie ¢ ypOTPOIMHOM U 0€3 HETo.
JI. 3nakomMcTBO ¢ Kosuiekuueit CMC, coaepkaniux 3H3UMbI
XUMHYECKOe [TonsitTue 00 0OpaTUMBIX XHUMHYECKHX TIpoleccax. Xumudeckoe | OmuceiBaTh  XMMHUYECKOE  paBHOBECHE,  Kak
paBHOBecCHE pPaBHOBECHE U KOHCTAHTA PAaBHOBECHSI. JTUHAMHUYECKOE COCTOSIHUE XUMHYECKOW CUCTEMBI.
CwmernieHre XMMHYECKOTO pPAaBHOBECHS WM3MEHEHHWEM KoHieHTpauuu | @opmymupoBate npunnun Jle Illatense wu
BEILECTB, U3MEHEHUEM JaBJICHUS U TEMIIEPATYPHI. npeniaratb CrmocoObl CMEIICHHsS PaBHOBECHS
J1. HaGnronenue cMeleHnss XMMU4eCKOro paBHOBECHS B CUCTEMAX: 00paTUMBIX XUMUYECKUX PEAKIIMI Ha €r0 OCHOBE.
2NO, <> N0y, FeCl; + KSCN « Fe(SCN); + 3KCl
[IpakTrueckas N3yuenue BIMSHUSA Pa3NUYHBIX (DAKTOPOB HA CKOPOCTh XuMuueckoi | CoOmogaTh mpaBuiia TEXHUKH O€30MacHOCTH MPH
pabora 4 peakuuu pabore ¢  1abopaTOpHBIM  00OpPYIOBaHUEM,

HarpeBaTeNbHBIMU  IpUOOpaMHU, XHMUYECKUMU
peakTuBaMu.  ODKOHOMHO M DKOJIOTUYECKHU
rpaMOTHO 0OpamaThCsi C HUMH.

HaGnronate XumMuueckue siBJeHUs U (PUKCUPOBAThH
pe3ynbTaThl  HaONIOJECHUU. PopMyIHpOBATH
BBIBOJIbI HA UX OCHOBE
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TEMA 5. XUMMYECKHE PEAKIIMU B BOJAHbBIX PACTBOPAX

1 Bopna kak cinaGbiit Bogna — cnabsiit anexrponut. Katnon rugpokconus. MonHoe XapakTepu30BaTh BOLY KaK CIa0bIH 3JEKTPOIUT U
3JIEKTPOJIUT. npousBesieHne BoAbl. HelTpanbHas, KUCIOTHAS U IIEJTOYHAS CPEbI. BOJIOPOJHBIN [TOKA3aTelb, KAK KOJUYECTBEHHYIO
Bonopoausrit ITonstue pH. Bonoponusii nokasarens. Muaukaropsl. Pons pH XapaKTEPUCTUKY €€ TUCCOLUALUN U CPEMBI
nokasatenb. CBOMCTBA | Cpelibl B IPUPOIE U )KU3HU YesioBeKa. IOHHbBIE peakuuu U yCIoBUs UX | pacTBOpa.
pacTBOpOB IIPOTEKAHUS. PackpsIBaTh CyIIHOCTB peakUil B paCTBOPAX
3JIEKTPOJIUTOB /. CpaBHEHHE 3JEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB. AIEKTPOJIMTOB KAaK pPe3yJbTaT B3aUMOIEHCTBUS

CwMmeleHne paBHOBECHS IUCCOLMALIMY C1a0bIX KUCIOT. IHAMKATOpPBl | MOHOB.

Y U3MEHEHHUE UX OKPACKH B Pa3HBIX Cpelax. OTpaxxaTh 3TO C NIOMOUIBIO HOHHBIX YPABHEHUM.
JI. Peakumu, uaymme ¢ oOpa3oBaHUEM OCaJiKa, ra3a WK BOJBI, IS

OPraHUYECKUX U HEOPraHUYECKUX SIJIEKTPOJIMTOB

1 Kucnors! u ocHoBanus | PanHMe npencTaBiaeHus 0 KUCIOTaX U OCHOBAHMSIX. XapakTepru3oBaTh KACIOTHI, KAK COCIMHEHHS],

C IO3ULIUHU Pa3HbIX KucioTel 1 0CHOBaHUA € O3ULIUUA TEOPHUH IEKTPOIUTHUECKOU pa3IM4HbIE 110 COCTaBY, TUITY 00pa3yIOIINXCS MPH
IIPEACTABICHUI JUCCOLUALINN. ANEKTPOJUTUYECKON AUCCOLUALMY HOHOB, a TaKKe
Y TEOPUH. Teopus kucnot u ocHoBanuii bpencrenga—Jloypu. Conpsixk€HHble C O3ULIUNA TPOTOHHOM TEOPUHU.
[IpoTonuTnyeckas KHCJIOTHI M1 OCHOBAHUSI. AM(OIHTEHI. YcraHaBiuBaTh CONPSKEHHOCTD KUCIIOT
TEOpHUs 1. BuneodparMeHThI U CaliIpl IO TEME ypoKa 1 OCHOBaHUH.

OmnuceiBaTh aM(OJINTHI

1 Heoprannueckue Knaccudukanus KUCIOT U cIOCOObI WX MOTYYECHHUS. XapakTepu30BaTh KJIacCU(PUKALIUIO OPTaHUIECKUX
Y OpPTraHUYECKHE OO01re XMMUYECKHE CBOMCTBA OpraHMYEeCKUX U HEOPraHUYECKUX Y HEOPTaHWYECKUX KHUCIIOT, OCHOBHBIE CITIOCOOBI UX
KHCJIOTBI B CBETE KHCJIOT: PEaKLUU ¢ METaNIaMH, ¢ OKCHUJAMHU U TUIPOKCUIAMU MOJTyYeHUs ¥ 00IIMe XMMHUECKHE CBOMCTBA B
TEOPUHU METaJUIOB, C COJIAIMM, CO CIUPTaMH. CBETE TEOPHH DJIEKTPOJIMTHYECKON TUCCOLUALIIN
3JIEKTPOJINTUYECKON OxucauTeNnbHbIE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM U a30THOM U IIPOTOJIUTUYECKOU TEOPUH.

JHCCOLMAIAN KHUCIIOT. Bb1iensiTe 0cOOEHHOCTH peakluii CepHO
Y NIPOTOJIMTUYECKOU . B3anmoneicTBre KOHUEHTPUPOBAHHBIX A30THOM U CEPHOM KHUCIIOT, | U A30THOM KHUCJIOT
TEOpUU a Tak)Ke pa3z0aBICHHON a30THOM KUCJIOTHI C MeIbl0. Peakimst

«cepedpsHOTO 3epKaiay A MypaBbUHOUM KUCIIOTHI.

JI. CBoiicTBa coyistHOM, pa30aBIeHHON CEPHON U YKCYCHOU KUCJIOT

1 [IpakTuueckas HccnenoBanue CBOMCTB MUHEPAIbHBIX U OPTaHUYECKUX KUCIOT CobmroaTh mpaBuia TEXHUKU O€30MIaCHOCTH MIPH
pabora 5 pabote ¢ 1abopaTopHBIM 000PYAOBAHHEM,

HarpeBaTCJIbHbIMU an6opaMH, XUMHUYCCKUMU
PCaKTHUBaMHU. OKOHOMHO M 3KOJIOTHYECKH
rpaMOTHO O6paH_IaTLCSI C HUMHU.




Ha6nronaTe xumMuveckue siBIeHUs U (PUKCHPOBATH
pe3ynbTaTel HabmoAeHni. PopMyIHpOBaThH
BBIBOJIbI HA UX OCHOBE

Heoprannueckue

Y OpraHUYeCcKHe
OCHOBAHHUS B CBETE
TEOPHH DIIEKTPO-
JIUTAYECKON
JUCCOLMaln

Y IIPOTOJIMTUYECKOU
TEOPUH

Knaccugukaius ocHOBaHUI U CIOCOOBI MX TOJTYYEHUSI.

OO01re xMMUYECKHEe CBOMCTBA IeN0Yei: peakLuu C KUCIOTaMH,
KHUCJIOTHBIMU U aMOTEPHBIMU OKCUJAMM, COJIIMU, HEKOTOPBIMU
MeTaJlJIaMi 1 HEMETaJJIaMH, C OpraHM4ECKUMHU BEIECTBAMU
(ra;oMIOTIPOU3BOHBIMHE YTIIEBOAOPOAOB, (PEHOIIOM, JKUPAMH).
XVMHYECKUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHUN: PEAKLIUU C
KHCJIOTaMHU, PEaKIMU PA3JIOKEHHs U KOMILIEKCOOOpa30BaHusl.
XuMHUECKUe CBOMCTBA OECKUCIOPOAHBIX OCHOBAaHUN (aMMHUaKka
aMHUHOB): B3aUMOJICIICTBUE C BOAON U KUCIOTaMHU.

. BzauMonelicTBre aMmmMuaka 1 METHIIaMUHA C XJIOPOBOJIOPOAOM
u Bogou. IlomydyeHue u cBOMCTBA pacTBOpa IMAPOKCHIA HATPUS.
JI. B3aumopeiicTBrue rufipokcujia HaTpUs ¢ COJIIMU: Cylb(aTom
meau(Il) u xnmopunom ammonust. Ilomyuenue u cBoicTBa rupOKCHUIA
meau (1)

KnaccugunupoBars opranndeckue

Y HEOPTaHUYECKUE OCHOBAHMSL.
XapakTepu30BaTh CIIOCOOBI OTYUEHUS U
CBOIICTBa 1IEJI0YEH, HEPACTBOPUMBIX U
OECKHCIIOPOAHBIX OCHOBAHUH B CBETE TEOPUHU
AIEKTPOIIUTUYECKON TUCCOLIMAIIUU

U IIPOTOJIUTUYECKON TEOPUU

Comu B cBeTe TCOPUU

Knaccudukanus coneit opraHn4ecKuil 1 HEOPraHUYECKUX KHUCIIOT.

XapakTepu30BaTh KJIacCU(PUKALIUIO CONeH

JIEKTPOJINTUYECKON OCHOBHBIE CIIOCOOBI MOTYYEHHSI COTICH. OPraHNYEeCKUX U HEOPraHUYECKUX KUCIIOT,
JUCCOLMAIU XHUMHUYECKUE CBOMCTBA COJICH: pa3JIOKEHUE IIPU HATPEBAHUU, OCHOBHBIE CITOCOOBI UX MOJIYYEHUS U 001IHe
B3aUMOJICVCTBUE C KUCIOTAMM M IIEJI0YaMHU, APYTMMH COJISIMH. XUMHYECKHE CBOWCTBA COJIEN B CBETE TEOPUH
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHMS. JJEKTPOJIUTUYECKON AUCCOLUALINH.
. Ilonydyenue Mblia M U3y4eHHE CPEbl €r0 pacTBOpa UHANKATOPAMM.
JI. CBoiicTBa pacTBOpOB coJeil cynbaTta Meau u xaopuaa xenesa(lll)
IIpakTnyeckas [Tony4yeHnue conell pa3IUUHBIMU CIIOCOOAMHU U MCCIIEIOBAHNE MX CoOuronath npaBuila TEXHUKH 0€30M1aCHOCTH MPH
paborta 6 CBONCTB pabote ¢ 1a00paTOPHBIM 000PYIOBaHUEM,

HarpeBaTCJIbHBIMU HpI/I60paMI/I, XUMHUYCCKUMU
peaKkTUBaMu. JKOHOMHO U 9KOJIOTHYECKH
rpaMOTHO 0OpamaThCsi C HUMH.

HaGnronate XuMudeckue siBIeHUs U (pUKCHPOBaTh
pe3ynbTaThl HabmoeHni. opmynupoBarthb
BBIBOJIbI HA UX OCHOBE




2 I'maponuz [TonsiTe ruapoIU3a. OmnuceIBaTh THAPOJIH3 KaKk OOMEHHBIN TIPOIIecc.
HEOPraHUYECKUX ['maponus coneii u ero kinaccudukanus: oOpaTUMbIN 1 HeoOpaTuMbIi, | OTpakaTh €ro ¢ MIOMOUIBIO YPaBHEHHIH.
COEIMHEHU I 10 AHUOHY U 110 KaTUOHY, CTYIIEHYAThIN. Pa3nuuate TUIbI THIPOIU3A.

Ycunenue u nogasieHre 00paTUMOro THIPOIIH3A. IIpencka3plBaTh peakUIO CPEabl BOAHBIX
HeoOpatumeplii Trapon3 OMHAPHBIX COSIUHEHUH. pacTBOPOB cojie

. Tuaponus kapOOHATOB, CYNIb(ATOB U CHIIMKATOB IIETOYHBIX

MeTaisioB, HuTpara cBuHua(ll) umm nuHKa, XI0pHUIa aMMOHUS.

JI. MccnenoBanue cpeibl paCTBOPOB € MOMOIIBIO MHIUKATOPHOMN

Oymaru

1 [IpakTuueckas ['uponu3 opraHMYecKUX U HEOPraHMYECKUX COCIUHEHUM Co0roaTh nmpaBuiia TEXHUKH 0€30MaCHOCTH MPH

pabora 7 pabote ¢ 1abopaTopHBIM 000PYyIOBaHUEM,
HarpeBaTeIbHBIMHA PUOOPAMU, XUMUIECKUMHU
peakTuBaMu. DKOHOMHO U 9KOJIOTHYECKU
IPaMOTHO OOpaIaThCsi C HUMHU.
Habmronate XxumMuyeckue siBjaeHus U (GPUKCUPOBATh
pe3ynbTaThel HabmoaeHni. GopmMynHpoBaTh
BBIBOJIbl HA X OCHOBE

1 O6o06menne u BolnonHeHue TeCTOBBIX 3aJjaHUI Ha 3HAHWE TEPMOJANHAMUKH, BbINONHATE TECTHI M yIPaXXHEHUS, peIlIaTh 3aJa4u
cucTreMaru3anus CKOPOCTH XMMHUYECKHUX PEaKLUi, XUMUYECKOTO PAaBHOBECHS, 10 TEME.
3HaHUH 10 TEMaM XUMHYECKHUX CBOMCTB U CIIOCOOOB IMOJIy4Y€HUsI KUCIIOT, OCHOBAaHUH U [TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTUKEHHI B
«3aKOHOMEPHOCTH coseil. Pacuér sHTanmenum peakuuu u 3Heprus ['uodoca. YCBOCHHUH TEMBI.

POTEKaHUs [TonroroBka Kk KOHTPOJIBHOU paboTe KoppektupoBath cBOM 3HaHUS B COOTBETCTBHHU C
XUMHUYECKHUX PEaKIMN U IUTAHUPYEMBIM PE3yIbTaTOM
(UBUKO-XUMHYECKUX

IIPOLIECCOB» U

«XUMHYECKHE PEAKITHHI

B BOJIHBIX pacTBOpax»

1 KonTposnbHas padota 4 o remam «3aKOHOMEPHOCTU IIPOTEKAHUS XUMUYECKUX peakuil U PU3UKO-XUMUYECKUX MPOLIECCOB» U «XUMHUECKUE
pEaKIUy B BOJHBIX PACTBOPAX»

9 TEMA 6. OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE NIPOLHECCHI

3 OxucnuTenpHo- [TonsiTHe 00 OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiusax. CteneHb | ONMUCHIBATE  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
BOCCTaHOBUTEJIbHbIE okucienusd. [Iporeccrl OKUCIEHNS U BOCCTaHOBJICHHUS. peakiuu. OTIUYaTh UX OT peakuuil oOMeHa.

pCaKknunmn n MCETOJABbI

3amuceIBaTh YPpaBHCHU A OKHCJIHUTCIBHO-




COCTaBJICHUS ux | BaxHeWme OKUCINTENN U BOCCTAHOBUTEIH. BOCCTAHOBUTENIBHBIX  PEAKIMK C  IOMOUIBIO
ypaBHEHUH Metox anekTpoHHOro ©OajaHca i COCTaBICHHS YpPaBHEHMH | METOAOB JIEKTPOHHOTO OanaHca U MOJTyPEeaKIIHid.
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH. XapakTepHu30BaTh OKACIUTEIBHO-
Mertonpl MOHHO-3JIGKTPOHHOrO OanaHca (METOJ IOJYpeaKIHii). | BOCCTAHOBHUTEIILHBIC TOTCHIIHAIIBI
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE TOTCHIIAAIBL.
J. Boccranosnenune okcupa wmeau(ll) yriem u  Bogoponmom.
BoccranoBnenue — auxpoMara — Kauus ~ OTWIOBBIM  CIUPTOM.
OxucnuTenbHble CBOWCTBA auxpomaTa Kaiaus. OKuciIeHue anpieruaa
B KapOOHOBYIO KHUCJIOTY (peakLus «CepeOpsHOro 3epkajay WiH
peakuus ¢ rugpokcuioM meau(Il)).
JI. BsaumogeilicTBue METaJZIOB €  HEMETAUIaMH, a  TaKXke
C pacTBOpaMu coJieit 51 KHUCIIOT. B3anmoneiicteue
KOHLEHTPUPOBAHHBIX CEPHOM ¥ a@30THOM KHUCIOT C  MENBIO.
OxucauTeNbHbIE CBOMCTBA IEPMAHIaHaTa KalKsl B pa3IMYHbIX Cpeax
DneKTpoaun3 [TonsiTne aneKkTposM3a KaK  OKHMCIUTEIBHO-BOCCTAHOBUTENBHOIO | OMMCHIBATh  DJIEKTPOJIU3 KAK  OKHUCIUTEIBHO-
npoliecca, MIPOTEKAIOIIEro Ha AIEKTPoIax. BOCCTAHOBUTEJIbHBIN IIPOIIECC.
DNEKTPOIN3 PACIIABOB JIEKTPOIUTOB. OOBACHATH KaTOAHbIE M aHOJHBIE IPOLECCHI
DJEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C UHEPTHBIMU JIEKTPOIAMHU. C MHEPTHBIMU U aKTUBHBIMU 3JIEKTPOIAMH.
DJIEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB C U AKTUBHBIM aHOOM. 3anuchIBaTh CXEMbI U YPABHEHUS JJIEKTPOJIA3a
[IpakTueckoe  3HaYeHWE  DJEKTPOJU3a:  AJIEKTPOXMMHMUYECKOE | pacIuIaBOB U PACTBOPOB 3JIEKTPOJIUTOB.
NOJy4EeHHE BELIECTB, dJIEKTPOXUMHUUECKash OuncTKa (paduHupoBaHue) | XapakTepu3oBaTh IIPAKTHYECKOE 3HAUEHUE
METaJIJIOB, T'aJbBAHOTEXHUKA, T'aJbBaHOIIACTUKA, FabBaHU3ALUA. AIIEKTPOJIN3a U €r0 OCHOBHBIE HAaIIPABIICHUS
J1. DnexTponu3s pactBopa cyiabdpata Meau(ll)
XHUMHYECKHE ["anpBannyeckue aneMeHThl. CTaHAAPTHBIA BOJOPOIHBIM 3JEKTPOJ. | XapaKTepu3oBaTb TajJbBaHUYECKHE  DJIEMEHTHI
VCTOYHHUKHU TOKA CraHgapTHBIE 21EKTPOAHBIE IOTEHIUAIIBI. U IpyTrue€ XUMUYECKUE NCTOYHUKH TOKA.
CoBpeMeHHbIE XMMHYECKME MCTOYHMKM ToKa: Oarapeiiku u | OnuchBaTh MIPOLIECCHI Ha AIIEKTpOIaxX
AKKyMYJIATODBI. B TaJIbBAHUYECKOM JJIEMEHTE.

J. CocraBneHne ralbBaHUYECKUX JIEMEHTOB.
JI. O3HakomileHME C KOJUIEKLMEeH XWMHUYECKUX MCTOYHHKOB TOKa
(OaTapeliku, CBUHIIOBbIE aKKyMYJISITOPBI U T. 11.)

PaCKpI)IBaTI) POJIb XUMHUYCCKUX HMCTOYHHMKOB TOKa
JJI Hp0H3BOHCTBeHHOI>’I 151 HOBCCEHCBHOﬁ KHU3HU
YCJIOBEKa

Kopposust meramnoB u
CcHocoObl  3aIUTBI  OT
Hee

[TonsiTie 0 kKOoppo3uu. Buabl KOppo3un 1o XapakTepy OKHCIUTENbHO-
BOCCTAHOBUTENBHBIX MPOIIECCOB: XUMUYECKAsI U JIEKTPOXUMUYECKAS.
CriocoObl  3aIlIMTHl  METAJUIOB  OT KOpPpO3UHU: NPUMEHEHHE

XapakTepu3oBaTb  KOPPO3HMIO  METAIUIOB
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLIECC.
PaznnuaTh TUIIBI KOPPO3UH.

Kak




JIETUPOBAHHBIX  CIUIABOB,  HAHECEHUE
W3MEHEHHE CcOCTaBa MM  CBOMWCTB
3JIEKTPOXUMHUYECKUE METO/IbI 3aIIUTHI.

. Koppo3usi METauI0B B Pa3jIMYHbIX YCIOBUSAX U METOJbI 3aLIUTHI OT
Heé

3AIIUTHBIX  TOKPBITUH,
KOPPO3UOHHOM  CpEAb,

[Ipemyarate cmocoObl  3aIUTBl  METAIOB  OT
KOPPO3HH.
YcraHaBnMBaTh 3aBUCHMOCTh MEXKIY KOppo3uei

METAJIJIOB U YCIIOBUSIMU OKPY>KAIOILEN CPe/Ibl

1 Ob6o06menne u BoinonHenue TeCTOBBIX 3aJaHUN  HA 3HAHME OKHUCIIMTEIbHO- | BBINOIHATH TECTHI U yIIpaKHEHUS, pELIaTh 3a1aun
cucreMaTu3anus BOCCTaHOBUTEIIbHBIX peaKIuid, JIEKTPOIIN3A, XUMHYECKHX | IO TEME.
3HaHUU 110 TEME MCTOYHUKOB TOKAa U KOPPO3UU METAILIOB. [TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHKEHUI
«OKHCIUTENBHO- [ToaroroBka Kk KOHTPOJIBHOM paboTe B YCBOEHUU TEMBI.
BOCCTaHOBUTEJIbHbIE KoppektupoBarb cBOM 3HaHUSI B COOTBETCTBUU
IPOLIECCHD C IJIAHUPYEMBIM PE3YJIbTaTOM
1 KouTpossaast pabora 5 mo teme «OKHUCIUTETIHFHO-BOCCTAHOBUTEJIFHBIE IIPOIIECCHD
23 TEMA 7. HEMETAJLJbI
1 Bonopon JIBOMCTBEHHOE MOJIOXEHUE BOJOpPOJa B IEPUOJUYECKON cucTeMe | ApryMEHTHPOBAaTh  JBOMCTBEHHOE  IIOJIOXKEHHE
XUMHYECKHX 3J1eMeHTOB: B |-A u VII-A rpynnax. M3otons! Bojopoaa | BoJopoJia B NEPUOIUYECKON CCTEME XUMUYECKUX
Haxoxnenne B mnpupone. CrpoeHue MOJIEKYbl, (QHU3UUYECKUE | DIEMEHTOB.
CBOIICTBa. CpaBHUBaTh CBOICTBa BOJOPOAA CO IIETOYHBIMU
XHUMHUUYECKHE CBOWCTBAa BOAOPOJA: BOCCTaHOBHTENbHBIC (C OoJiee | METaJIaMHU U rajlOreHAMHU.
AJIEKTPOOTPULIATEIbHBIMA HEMETAJUIAMHU, C OKCHUJAaMH METaloB, | XapaKkTepu30BaTh M30TOIIbI BOJIOpOJa,
THIPUPOBAHUE OPTraHUYECKUX BEIIECTB) M OKHCIUTENbHbIE (C | HAXOXKACHHE B MPUPOJE, CTPOCHHE MOJICKYJIbI,
metamuiamu |-A u |1-A rpymm). (¢u3MYecCKue CBOWCTBA, BOCCTAHOBUTEIBHBIE U
[Tony4yenue Bojopoza: B abopatopuu (B3aMMOJEHCTBHEM KHUCIIOT C | OKMCIHMTEIbHbIE CBOMCTBA.
MeTaJUIaMH) U IPOMBIIIIIEHHOCTH (KOHBEPCHEH ). OmnuceIBaTh MOJyYEHHE BOJIOPOJA B JIaDOpaTOpPHHU
[Tpumenenne Bonopoaa. Y TIPOMBILUIEHHOCTH U €r0 IPUMEHEHNE
J1. [Tonydenue BOgopoJia v €ro CBOMCTBA
1 l"anorensr OnemenTtsl VIIA-rpynmbel — rajoreHsl: CTpo€HUE aTOMOB M MoJieKyl, | Xapakrepu3oBaTb VIIA-rpynny ranoreHoB B
TaJIOTEHBI-IPOCTBIE  BEIECTBA,  COCAMHEHUSA:  CPABHUTENbHAS | IUIAHE  CPAaBHEHUs  CTPOCHMS  aTOMOB U
XapaKTepUCTHKA. KpPUCTAJIJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

I"anorens! B npupoze.

3aKOHOMEPHOCTH M3MCHECHHS (DM3MUECKUX W XUMHUYCCKUX CBOWCTB B
VIIA-rpynne:  B3auMOJEiCTBHE  TajoOreHOB €  MeTaJllaMH,
HEMETAJIAMH, CO CJIOKHBIMH HEOPTAaHWYSCKHUMU W OPraHUICCKUMH
BEIICCTBAMH.

CBOICTB.

BbISBISATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
rajJjoreHoB B TPYIIIIE.

OnuceiBaTh CHOCOOBI  MOJy4YeHUs W 00JacTH
MIPUMEHEHUSI TAJIOT€HOB U UX COEAMHEHHUI.




[Tony4yeHue u npuMEHEHUE rajJOreHOB.
. Komnekuus «I"amorensl — npoctsie BemectBay. [lonyuenne xmnopa
B3aMMOJICHICTBUEM NIEPMAHTAHATA KAJIMSI C COJISTHOM KHUCIOTOM

l"asiorenoBo1OpO B
Y TaJIOT€HOBOIOPOAHBIE
KHUCIOTHL. I'amoreHuanl

Crpoennie MoJekya U (U3NYECKHE CBOWCTBA TaJIOTEHOBOIOPOJIOB.
XHUMHYECKUE CBOMICTBA TaJIOT€HOBOJOPOAHBIX KHUCJIOT: KHUCJIOTHBIE
CBOMCTBA, BOCCTaHOBUTEIILHEIC CBOMMCTBA, B3anMMO/ICHCTBHE
C OpraHM4ecKMMH BeulecTBaMu. [lomydeHHe TamoreHoBOJOPOAOB.
["anorennapl. KauecTBeHHBIE PEAKIIMU HA TAJIOTC€HUI-UOHBI.

. ITonydeHue costHON KUCIOTHI U €€ CBOMCTRBA.

JI. KauecTBeHHbIE pEaKIIMU HA FaJlOre€HU-UOHBI

XapakTepu3oBaTb CTPOCHHE MOJIEKYJ, CBONCTBA

raJJOr€HOBOJIOPOJHBIX ~ KHUCIOT W CIIOCOOBI
IIOJTyYECHHUS.

VYcTaHaBiIMBaTh 3aBUCHMOCTb KMCIIOTHBIX CBOMCTB
9TUX COCAMHEHUH OT BEIUYUHBI  CTEICHU
OKHCIIEHU U paJiiyca aToMa rajoreHa.

W nenTudunmupoBats rajioreHu1-noOHbI.
IIpoBoauTs, Ha0I01aTh u OIIUCBIBATH

XUMHYECKHI OKCIICPUMCHT

Kucnopoaubie
COCIMHEHUS XJIOpa

Oxkcunpl  xjopa. Kucnopoaconepxaiiyge KuaciaoTel xjopa. Comnm
KUCJIOPOACOAEPKAIMX KHUCIOT XJopa. [lonydyeHne um npuMeHEeHHe
BOKHEHIITNX KUCIOPOAHBIX COSTMHEHUH XJIOpa.

J. OxucnurensHble CBOMCTBAa XJOpHOM Boabl. OtOenuBaroiee
JICVICTBUE >KaBeJIeBOM BOAbI. [ opeHue cnuuku. B3peIB merapapl uin
IFCTOHOB

XapaKTepI/ISOBaTB OKCHABI, KUCIIOPOACOACPIKAIIIUC
KHCJIOTBI XJIOpa U UX COJIU: CBOfICTBa, IMMOJIYYCHHC
U IIPUMCHCHUC.

Kucnopon u o30H

OO01mas xapakTepucThKa 3JeMeHTOB VIA-rpymnmnsl.

Kucnopon: HaxoxneHue B TpHUpOJE, MONydeHHE (J1abopaTopHbIE U
MPOMBIIIICHHBIE CTIOCOOBI) U (PU3UUYECKHE CBOMCTRA.

XUMHYECKHE CBOWMCTBA KHCIOPOJA: OKUCIUTEIbHBIE (C MPOCTBIMU
BEIIECTBAMM, C HHU3UIMMU  OKCHUJAMH, C OPTaHUYECKHUMH U
HEOPraHMYECKUMH BEIIECTBAMH) U BOCCTaHOBHUTEIbHBIE (C (pTOpOM).
Ob6nacTu NpUMEHEeHHU.

O30H. Haxoxpaenue B npupoyie. Pu3ndeckne U XUMUYECKHE CBOWCTBA
o30Ha. Ero nonyuenue u npumenenue. Poiab 030Ha B )KUBOU MPUpPO/IE.
. 1. TlomydyeHue KucCIopoja pas3ioKEeHUEM NEPMaHraHaTa KaJlus
¥ HUTpaTa HAaTpHsl.

2. [TomyyeHne OKCUI0B U3 IPOCTHIX U CIIOKHBIX BEIIECTB.

3. OkucneHre aMMraka ¢ TOMOIIbIO0 UHAUKATOpa U 03 Hero

JlaBaTh O0IIYIO0 XapaKTEPUCTHKY XaJIbKOTEHOB.
CpaBHHMBaTh CTpPOEHHE aTOMOB M KPHUCTAJLJIOB,

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
XaJbKOI'€HOB.

YcraHaBIMBaTh  3aKOHOMEPHOCTH — M3MEHEHUS
CBOMCTB XaJIbKOI'€HOB B TPYIIIIE.

XapakTepu3oBaTb  AUIOTPOIMUI0  KHUCIOPOAA,

HaxXOXICHUC B IMpPUPOAC, CTPOCHUC MOJICKYII
KHCJIIOpOda W  O30Ha4, (I)I/I3I/I‘-ICCKI/IG CBOﬁCTBa,
BOCCTAaHOBHUTEIbHEIC W OKHCIUTCIBHBIC CBOMCTBA
KHcCJIopoJa.

OnuceiBaTh TMOJIYYEHHE KHUCIOpOAa M  O30HA

B JIa0OpaTOpUM ¥  TNPOMBIIUIEHHOCTH M HUX
MIPUMEHEHHUE.
Habmonate U OIMCHIBATh XUMUYECKUN




HKCIIEPUMEHT

IIepokcun Bogopona

CtpoeHue MOJEKyJIbl IEpPOKCHIA BOJIOPOAA, €ro (U3MUECKue Hu
XMMHUYECKHE CBOMCTBA (OKHUCIUTENbHbIE M BOCCTAHOBHUTEIBHBIC).
[TosryueHue u npuMeHEeHUEe NEPOKCUAA BOAOPOIA.

J. PaznoxeHue nepokcuaa BOJOpPOJa, €ro OKHCIUTEIbHbIE CBOMCTBA
B peakiuu ¢ rugpokcuaoM kene3a(ll) um  BoccTaHOBUTENBHBIE
CBOWCTBA B PEAKIMH C KUCIIBIM PACTBOPOM IIEpMaHIaHaTa KaJHsl

XapakTepu30BaTh CTPOCHUE MOJIEKYJIbI IEPOKCHIA
BOJIOpOJIA u ero OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHYIO JBOMCTBEHHOCTD.
OnuceiBaTh 00JaCTH NMPUMEHEHHs] U IOJIyuyeHHE
HEPOKCHIAa BOJOPOJA

Cepa

Haxoxnenue cepsl B mpupoze. BameHTHbIE BO3MOXXHOCTH aTOMOB
cepbl. AimoTtponius cepbl. u3nyeckue cBONCTBa pOMOUYECKON CEephI.
XVUMHYECKUE CBOICTBA CEpbl: OKHUCIUTENIbHBIE (C MeTaljlaMu, C
BOJIOPOJIOM M C MEHEeEe SJIEKTPOOTPUIATEIbHBIMU HEMETaJUIaMU) |
BOCCTAHOBUTEJIbHBIE (C KHUCIOPOJIOM, KHCIOTAMHU-OKUCIUTEISIMU),
peaKkuu AUCTIPONIOPIHOHUPOBaHUs (co menoyamu). [lomydenue cepbl
¥ 00J1aCTH IPUMEHEHUSI.

. T'openue cepbl. BzanmoelicTBre cepbl C METaNIAMU: ATFOMUHUEM,
LIUHKOM, JKE€JIE30M

XapakTtepu3oBaThb CTPOEHHUE aToOMa U CTENEHU
OKHUCJICHHS cepbl KaK (PYHKIIMIO €r0 HOPMAaJbHOTO
1 BO30YXIEHHOTO COCTOSTHUH.

OnuceiBaTh aIOTPONHBIE MOAU(GUKALIMUA CEPbl U
UX CTPOCHHE.

OOBACHATh  OKUCIHUTEIHbHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA Cepbl M  KOHKPETHU3UPOBATh  HX
XUMUYECKUMH PEAKIUSIMHU.

PackpeiBaTh HaxoXIEHHE Cepbl B MPUPOAE, €€
MOJIy4YeHUE U IPUMEHEHUE

CepoBonopon u CrpoeHre MOJIEKYJAbl W CBOWCTBa cepoBomopona: ¢usndeckue, | XapakTepru3oBarhb CTpOCHHE MOJIEKYJIbI
CyIb(UIBI (buU3M0IOrMUecKue U XMMUYECKHE. CepoBOAOPOAA u IIPOTHO3UPOBATh
CepoBo10po/1, KaK BOCCTAHOBUTEb, €T0 MTOJIyY€HHE U IPUMEHEHUE. BOCCTaHOBUTENbHBIE CBOMCTBa. [loaTBEpXKAaTh UX
Cynphuasl 1 UX XUMHYECKUe cBoiicTBa. Pacrno3HaBaHue cynb(ui- | ypaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHH.
MOHOB. OnwuceiBath MOJIy4YeHue u pUMEHEHHE
J. IlomydyeHue cepoBOIOpOAa M  CEPOBOJOPOJHOM  KHCIOTHI. | CEPOBOJOPOAA W CBOMCTBA  CEPOBOAOPOIHOM
JlokazaTenbCcTBO HAIMYMS CyNb(QUA-UOHA B paCTBOpE KHUCJIOTHI U CYJIb(UIOB.
W nenTudunmpoBats Cynb(pu-MOHbI
Oxkcup cepsi (IV), CepHuctoii 123, ero ¢u3MUecKkue CBOICTBA, moiyueHue u | OnuceiBaTh cBoiicTBa okcuga cepei(lV) wu
CEpHHUCTAs KUCII0Ta U IIPUMEHEHHE. CEPHHUCTOM  KHMCIOTBI, WX  IOJNYy4YEeHUE U
eé comu Xumuueckue cBoicTBa okcuga cepbl(IV): BoccraHoBUTENbHBIE (C | IPUMEHEHUE.
KHACIOpO/OM, OpOMHOM  BOJOM, mepMaHraHaroM Kainusg ¥ | XapakTepu30BaTb BOCCTAHOBMTENbHBIE CBOMCTBa

CEpOBOJIOPOAOM) M CBOMCTBA KUCIOTHBIX OKCHIOB CO LIEIOUYaMHU.
CepHucras KUcioTa u e€ coju.

. BuneodpparmMeHThl W crnaiael 1Mo Teme ypoka. KadecTBeHHBbIE
peaKIuu Ha CyNb(pUT-aHUOHBI

okcuaa ceppi(IV) wu
YPaBHEHUSMHU pEAKLUH.
OmuceIBaTh IMOJIYYCHHUEC U NPUMCHCHHUEC AWOKCHUOA
Cepbl, CEpHUCTOM KHCIOTHI U CYJIb(UTOB.

KOHKPETU3UPOBATE HUX




Pacnio3naBath Cynb(GUT-HOHBI.

Oxkcuna cepoi(VI).
CepHas kucioTa u eé
COJH

CepHblii aHTUAPUA, €ro (U3NYECKHUE CBOICTBA,
IIPUMEHEHUE.

Xumuueckue cBoictBa okcuga cepbl(VI),
TUMHYHOTO KUCIOTHOTO OKCHUJA.

CepHast KHCIIOTa: CTpOSHHE U (PU3UUECKHE CBOMCTBA.

MOJIydeHUEe u

KakK OKHUCIIUTCIIA H

XUMHYECKHE  CBOMCTBA  pa30aBICHHOM  CEpHOH  KHUCJIOTHI:
OKHCITUTENbHBIE ¥  OOMEHHBIE M  OKHCIUTEIbHBIE CBOWCTBA
KOHLICHTPUPOBAHHOM.

Ilonmydenue cepHOM KHUCIOTBI B IIPOMBIIUICHHOCTH. Obnactu

MIPUMEHEHHUS CEPHOU KHUCIOTHI.

Cynbdatsl, B TOM Yncie U Kynopochkl. [ uapocynbharel. Ousndeckue
1 XUMHWYECKHE CBOMCTBA COJIEN CEPHOMN KUCIIOTHI.

Pacno3naBanue cynbdar-aHHOHOB.

J1. CBoiicTBa cepHOl KuCIOTHL. KauecTBeHHbIE peakIi Ha CYIb(UT-
U cynb(haT-aHuOHBI.

JI. O3HakomJieHHE C KOJUIEKIMEH MPUPOJHBIX COCIUHEHUN CEpBhI.
KauecTBennas peakius Ha CyJb(aT-aHHOHBI

XapaxTepusosatb okcu cepsl (V1) u cepuyro
KHCJIOTY KaK KUCIIOTHBIE COCAMHCHHUS.
[IporHo3upoBaTh  OKHCIHUTEIbHbIC
okcuga cepbl( V1) u cepHON KHCITOTHI.
OnuceIBaTh MOMydYeHUE U MPUMEHEHHE TPHOKCUAA
Cepbl, CEpHON KUCIIOTHI U CyIb(aToB.

WnentudunupoBars Cynb(ar-uOHBI.

CBOMCTBA

A30T

OO011ast XapakTepUCTHKA 3JIEMEHTOB VA-Tpymibl.

A3zor. Ctpoenune aroma. Haxoxnenue B mnpupoge. DPusnyeckue
cBoiictBa. OKHUCIUTENBHBIE W  BOCCTAHOBHUTEIbHBIE  CBOMCTBA.
[Tony4yenue u npuMeHEHHUE a30Ta.

J. Cxema NpOMBINUIEHHOW YCTAaHOBKM (PPAaKIMOHHONW MNEpEeroHK:
BO3/yXa

JlaBaTh 00I1YI0 XapaKTePUCTUKY MTHUKTOT€HOB.
CpaBHHMBaTh CTpPOEHHE aTOMOB M KPHCTAJLJIOB,

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIC CBOMCTBaA
ITHUKTOI'CHOB.
YcTanaBiauBarTh 3aKOHOMEPHOCTHU HU3MCHCHHA

CBOMCTB ITHUKTOT€HOB B I'PYIIIIE.
XapakTepu30BaTh HAXOXJIEHUE a30Ta B MPUPOJE,
CTPOEHHE MOJIEKYINBI, €ro (U3MUECKHe CBOWCTBA,
BOCCTAHOBUTEJIbHBIE U OKUCIIUTENIbHBIE CBOMCTBA.
OnuceiBaTh MOJIyueHUE a30Ta B JlabOpaTopuu
Y IIPOMBIIUIEHHOCTH M €r0 IPUMEHEHUE

Ammuak. Conu
aMMOHUS

Ctpoenune MOJIeKyJIbl aMMHuaKa, ero (u3nuecKre CBOMCTRa.

OO6pa3zoBaHre MEXMOJEKYISIPHOM BOJOPOIHON CBSI3U. XUMHUYECKUE
CBOMCTBA aMMHakKa KakK BoccraHoButeias. (OCHOBHBIE CBOMCTBa
aMMHUaKa Kak 3JeKTOHoJoHopa. KomMmnekcooOpa3oBaHue ¢ ydacTHueM

XapakTepu3oBaTb (QU3NYECKHE M XUMHUYECKUE
CBOIICTBa aMMHaKa Ha OCHOBE COCTaBa U CTPOCHUS
MOJIEKYJIBI.

OnuceiBaTh J1AOOPATOPHBIA M MPOMBIIIICHHBIH




amMmuaka. B3aumonencTsue aMMuaka ¢ OpraHM4eCKUMHU BELIECTBAMMU
U C YTIIEKHACIIBIM T'a30M.

ITosrydyeHne U NpUMEHEHNE aMMHAKa.
Cosnn aMMOHUS: CTPOCHHE MOJIEKYIL,
CBOICTBa, IPUMECHEHHUE.

JA. IlonyueHune u pasinoxeHue xjopuga aMMoHHs. KauecTBeHHas
peaxkuusi Ha MOH aMMOHUS

¢usnyeckue U XUMHYECKHE

CIIOCOOBI TIOJTYYCHHS] aMMHUaKa.

Pacrmo3naBaTe KaTHOH aMMOHHS.
Xapaktepu3oBaTh (PHU3MYECKUE €M XUMHUYCCKHE
CBOMCTBA COJICH aMMOHHMS M UX IIPUMEHEHUE.

Oxcumasl a3ora.

A3oTHCcTas KHUCIIoTa U

HUTPUTHI

Coneobpasyronue (N2O3, NOy, N2Os) u HeconeoOpazyromue (N0,
NO) okcunpl. IX cTpoenue, puznueckre 1 XUMHUECKHE CBOMCTBA.
Azotucrag kumcinora H €€ OKHCIMTEIbHO-BOCCTAaHOBUTECIBHAS
JIBOMCTBEHHOCTb.

Comnu a30TUCTOM KUCTOTHI — HUTPHUTHL.

. Tlonyuenue oxcuaa azota(lV) peakuuell B3auMOAEWCTBUS MEAH

Krnaccudumnuposats OKCHJIBI a3ora.
XapaxkTepru3oBaTh CTpOCHUE MOJIEKYJI,
bu3MYeCKUe U XMMHYECKHE CBOWCTBA OKCHIOB
asora.
OnuceiBaTh CBOMCTBA Aa30THUCTOM KHCJIOTHI U €€
COJIeH.

C KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTOW. B3ammopeiictBue oxkcuna | KoHkpernsuposarsb OKHCIIUTEIIBHO-
azota(IV) c Bonoi BOCCTAaHOBUTEJIbHBIE CBOIICTBa HUTPUTOB
YPaBHEHUSIMH PEaKLINI
A30THas KuCI0Ta U Crpoenne MoJieKylbl U (pU3MUECKUe CBOMCTBa a30THOM kucioTel. E€ | XapakTepuzoBarb CTpOCHHE MOJIEKYJIBI,

HUTPAThI

XUMHYECKHE CBOMCTBA: KHUCJIOTHBIC M OKHCIHTEILHELIC B pCakuusax ¢
MeTaJlJIaMM ¥ HEMETaJlllaMHM, pEakIMd CO OpPraHu4eCKMMH H
HEOPTaHNUYCCKUMU COCAUHCHUAMMU.

[Tony4yeHue a30THOW KUCIIOTHI B MIPOMBIIIIEHHOCTH U JTaOOpaTOpHU U
€€ IpUMEHEHHUE.

Hutpatsl (B TOM 4YuClie M CETUTPHI), UX (U3NUYECKUE U XUMHUECKUE
cBocTBa. Tepmuueckoe pasnokeHHe HUTpaToB. [IpuMeHeHue
HUTPATOB.

J1. PaznoxeHne HUTpara HaTpusl, TOPEHUE YEPHOTO NOpoxa

¢u3znyeckue M XHUMHUYECKHME CBOMCTBA a30THOM
KHMCJIOTBI KaK KMCJIOTBl M CUJIBHOTO OKHCIIUTENS, €€
MIOJIy4eHUE U IPUMEHEHUE.

YcraHaBiIMBaTh 3aBUCHMOCTb MEXKIY CBOWCTBAMU
HUTPATOB U X IPUMEHEHHUEM

docdop U
COCIIMHEHUS

€ro

Crtpoenue atoma u amiorpomnus ¢ocdopa. Dusznueckue CBOICTBa
QUTOTPOITHBIX MOJAH(HUKAINI 1 X B3aUMOIICPEXOJIbI.

Xumuyeckue cBoicTBa ¢ocdopa: OKHCIUTENbHBIE (C MeTajlaMu),
BOCCTaHOBUTEIbHBIC (C Oonee ANEKTPOOTPHUIIATESIIEHBIMH
HEMETaJJIaMH, KHCIOTAaMH-OKUCIUTEISAMHU, OEPTOJICTOBOM COJIbIO) U
JTUCTIPOTIOPITMOHUPOBAHHS (CO IIETOYAMH ).

HaxosaeHne B IpUpoie U €ro mojaydeHue.

XapakTepHu30BaTh AIIOTPOIHIO ¢docdopa,
CTpOEHUE MOJIEKYJT MOAU(UKALIHH, 170:¢
¢usnyeckue  CBOWCTBA,  BOCCTAaHOBMTEJbHBIC
1 OKUCITUTEIHHBIC CBOICTBa docdopa,
HaXOXJEHWe B  MpHpOJE, TMOIyYeHHEe H
IpUMEHEHHE.

CpaBHHBATh CBOWCTBaA QJJIOTPOIHBIX




®docduH, ero CTPOCHUE U CBONCTBA.

Oxcunl ocdopa(lll) u (V).

dochopHbIe KUCIOTHI, X (PU3NYECKHE U XUMHUYECKUE CBOICTBA.
[Tomyuenne u mnpumeHeHHE OPTOGHOCHOPHONM  KHCIOTHI.
opTo(ocOpHOIT KHCIOTHI U UX IPUMECHEHUE.

I. Topenne ¢ocdopa, pacrBopenue oxcuaa docdopa(V) B BoIe.
KavectBennas peakuust Ha pocdaT-annoH. Komiekius MuUHepaIbHbIX
yno0peHuit

Comn

MoauUKaIHi.
YcraHaBIMBaTh B3aMMOCBSI3M MEXAY OKCHIAMU
docdopa, dhochopHBIME KHCIIOTaMHU

u pocdaTamu.

XapakTepu30BaTh UX CBOMCTBA M IPUMECHEHHE.
Wnentudunmposars GpochaT-aHuOH.
HaGmonate u OIMCHIBATH
HKCHEPUMEHT

XUMHUYECKUU

Yrnepon u ero | Yriuepong — »snemeHT I[VA-rpynmel. AsmtorponHsle Moaudukanuu | JlaBaTh 001y XapaKTEPUCTHKY 3JIEMEHTOB
COCAUHEHU yriaepoja, Ux IoyiyueHue u cpoiictBa. CpaBHeHHUE CBOMCTB anMasa u | I[IVA-rpynmsl.
rpagura. CpaBHuBaTh AJJIOTPOIIHBIE MOUpUKAIMN
XvUMHYECKHME ~ CBOMCTBAa  yIJepoja:  BOCCTaHOBUTENbHBIE  (C | yriepoja 1o CTPOEHHIO, cBOiicTBaM
rajJJoreHaMu, KUCJIOpOJOM, Cepoi, a30ToM, BoJoH, okcuaoM meau(Il), | u npumeHenuo.
KUCJIOTAMU-OKUCIIUTEISIMM) W OKUCIUTEIbHbIE (C MeTaiamu, | XapakTepu30BaTh OKHCIUTENIBHO-
BOJIOPOJIOM U MEHEE JIEKTPOOTPULIATEIbHBIMU HEMETAIIAMH). BOCCTAaHOBUTEJIbHBIE CBOMCTBA YIJIEPOa.
VYrnepon B npupose. OnuceiBaTh  CTPOCHHE  MOJEKYJ, CBOMCTBA,
Oxcun yranepona(ll): ctpoeHue MoJieKylbl, CBOMCTBA, MOJIyY€HHE M | IOJyYEHHE U IPUMEHEHHUE yrapHOTo U
[IPUMEHEHUE. YIJIEKUCIIOTO T'a30B.
Oxcun yrnepona(lV): cTtpoeHne Monekyinbl, CBOMCTBA, MOJNydyeHHE U | XapakTepu3oBaTb  CBOMCTBa  KapOOHAaTOB MU
[IPUMEHEHHUE. I'UJIpOKapOOHATOB. [IpuBonuTh IIPUMEPBI
VYronbHas KUCIIOTa U €€ COIM: KapOOHATHI U THAPOKAapOOHAThl, — UX | BXKHEHIIMX MpejacTateiaed  coieil  yroibHOM
IPEJICTaBUTENIN U IPUMEHEHUE. KHMCIIOTHI M UX 3HAUYEHHUE.
J. Komtekuust npupoaHbIX coequHenui yriepona. Kpucrammmyeckue
pemérkn anmaza u rpadura. Agcopbuus oxcuma azota(lV)
aKTUBUPOBaHHBIM yrieM. BoccranoBnenue okcuga Meau(Il) yrioem.
JI. IlonyueHne yriaekucioro Trasa  B3aWMMOJCHCTBHEM — MpaMmopa
C COJISTHOM KHCIIOTOM M HCCIIEZJOBaHHME €ro cBOMCTB. KadecTBeHHas
peakuys Ha KapOoHaT-aHHOH
Kpemuuit u ero | Kpemuuii B npupoze. Ilonydenue u npuMeHeHHE KPEMHUS. OnwucsiBathb BOCCTAaHOBUTEJIbHbBIE u
COEIMHEHUS Ou3nyeckue U XUMUYECKHE CBOMCTBA KPUCTAIIIMYECKOTO KPEMHHMSI: | OKHCIUTENIbHbIE  CBOWCTBA  KPEMHHs,  €ro
BOCCTAQHOBUTENIbHBIE (C TaJlor€éHamMH, KHCJIOPOAOM, pacTBOpPaMH | HAXOXKACHUE B TNPHUPOJE, MOIY4YeHHE M OO0JIACTH
niesouel M MIaBUKOBOM KUCIIOTHI) M OKUCIUTENbHBIE (C METa/lIaMu). | IPUMEHEHUSI.
Oxcun kpemuusi(lV), ero cBolicTaa. YcTaHaBiIMBaTh B3aMMOCBSI3M MEXAY OKCHIAMU




Kpemuuenas kucnora u €€ conu. CunukaTHasi IPOMBIIIIIEHHOCTb.

. OsHakomyieHME C KOJUIGKIMEW NPUPOJHBIX CHJIMKATOB U
NPOAYKIMEH CUJIMKATHOM MpoMbIUIeHHOCTH. [lonyuenue
KPEMHHEBOM KHUCIIOTHI B3aMMOJICHCTBUEM pAacTBOpA CUJIMKATA HATPUS
C CWJIBHOHM KHUCIIOTOW, pacTBOpEHHUE KPEMHHEBOW KHUCIIOTHI B IIEIOYH,
pa3iioKeHHUE MPU HarpeBaHUU

KpEMHU, KpPpEMHHEBBIMU KHUCJI0TaMH
" CHJIMKaTaMH.

OnuceIBaTh IMPOAYKIIUIO CHIIMKATHOU
MPOMBIIIJICHHOCTH.

1 [TpakTuyeckas [Tony4yeHne OKCHIOB HEMETAIJIOB U UCCIIEI0BAaHUE UX CBOMCTB CoO:roate mpaBuiia TEXHUKH O€30IaCHOCTU IPH
pabora 8 pabore ¢  mabopaTOpHBIM  OOOPYIOBAHHEM,
1 [TpakTuyeckas [Tony4yeHnue ra3oB 1 UCCIIEIOBAaHUE UX CBOICTB HarpeBaTelbHbBIMU ~ IPUOOpPAMHU, XUMHUYECKUMHU
pabora 9 peakTuBaMu.  ODKOHOMHO U JKOJOTHYECKHU
IpaMOTHO 00paIIaThCsi C HUMHU.
HaGnronate Xxumuueckue siBIeHUS U (PUKCHPOBATH
pesyabTatel  HaOmopeHud.  PopMynupoBaTh
BBIBOJIBI HA UX OCHOBE
1 Ob6o061eHne u BeinmonHeHne  TeCTOBBIX  3aJjaHMi  Ha  3HaHME  (uU3MUYECKUX | BBIMOMHATH TECTHI M yIpaKHEHUs, pelaTh 3a1a4un
cHCTEeMaTH3aIus U XUMHYECKUX CBOWCTB, CHOCOOOB ToONydyeHHs M oOjacrell | mo teme.
3HaHUM 110 Teme NPUMEHEHHS HEMETAJJIOB U UX COECAMHEHUI. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JJOCTHXKEHUI
«Hemeramib» [ToaroroBka Kk KOHTPOJILHOU padboTe B YCBOCHUU TEMBL.
KoppekTrpoBath cCBOU 3HaHHsI B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YIIbTaTOM
1 KonTtposnbHas pabora 6 no teme «Hemeramibi»
16 TEMA 8. METAJLJIbI
1 [IenouHble METAIIIBI [TonoxeHne MIENOYHBIX METAIOB B mHepuoauueckoil cucreme | OOBICHATH 3aKOHOMEPHOCTHU U3MEHEeHHUs

anemeHToB J[. 1. MenaeneeBa u CTpoOeHUE UX aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX M XUMHUYECKUX CBOWCTB B
3aBUCHUMOCTH OT aTOMHOI'0 HOMEpa MeTaia (M3MEHEHHUe IUIOTHOCTH,
TeMIeparyp IUIaBJICHUS U KUTIEHUs, peaKuil ¢ BOJIOM).

Enunnunoe, ocobeHHoe 1 00111ee B PEaKIUsIX ¢ KUCIOPOIOM, JPYTUMU
HEMETAJUIAMH, KUIKUM aMMHUaKOM, OpraHMYECKUMHU u
HEOPraHMYECKUMHU KHUCJIOTaMU U JIp. COeAMHEHUSMHU.

Haxoxzaenue B mpupoae, UX MOJydeHUE U IPUMEHEHHE.

Oxkcuipl, UX MOJy4E€HUE U CBOWCTBA.

[I[€104n, UX CBOMCTBA U IPUMEHEHUE.

(1)I/ISI/I‘ICCKI/IX U XUMHNUYCCKHX CBOI71CTB IICJIOYHBIX
METAJZIOB B 3aBUCHMOCTH OT HX aTOMHOIO
HOMEDA.

XapakTepu30BaTh  HAXOXKJICHHE B  TMPUPOJIE,
HOJ'IyLIeHI/IC nu HpI/IMCHCHI/IC IICJIOYHBIX MCTAJIJIOB
B CBETE 00111er0, 0COOEHHOT0 U €IMHUYHOTO.
OnuceiBaTh OMHAPHBIE KUCIOPOIHBIE COCTUHEHUS
HIET0YHBIX METAJIJIOB u yCTaHaBJIMBATh
FeHeTI/I‘-IeCKYIO CBA3b Me>1<11y COCOANHCHUAMMU.
XapakTepu30BaTh CBOWCTBA METAJUIOB, OKCHJIOB,




Coun EOYHBIX METAJUIOB, UX MPECTABUTENN U 3HAYCHHE.

J. OOpa3upl ILIEIOYHBIX METAUIOB. B3aumojeicTBHE IMIETOYHBIX
METAJUIOB C BOAOH. Peakums oxkpammBaHUs IUIAMEHH COJISIMHU
HIEJIOYHBIX METAIIJIOB

TUAPOKCHJIOB M COJICH IMIEIOYHBIX METAIOB U MX

MIPUMEHEHUE.
NnentudummpoBarh  COCIMHEHHS  MIEIOYHBIX
METAaJIJIOB.

HaGnronats u OITNCBLIBATH XAMUYECKHI
AKCIIEPUMEHT

Mertannel [b-rpynnbi:
Meab 1 cepedpo

CtpoeHue aTOMOB Me/IU U cepedpa.

Pu3nyecKue U1 XMMUYECKUE CBOMCTBA 3TUX METAJUIOB, UX IOJIYyYECHHE
U IIpUMEHEHHUE.

Menp u cepedpo B IpUpOJIE.

CBoiicTBa U MPUMEHEHHE BaKHEHUIIMX coeauHeHHu: okcumoB Meau(l)
u (I), cepedpa(l); comeit meau(ll) (xnopuna u cynbdara) u cepedpa
(¢pTopuna, HUTpaTa, XpoMara u arerara).

JI. KauecTBeHHBIC peaKIy Ha KATHOHBI MEJIM U cepedpa

XapakTepu3oBaTh CTPOSCHUE aTOMOB, (U3HUYECKUE
U XUMHUYECKHE CBOMCTBA MeIN U cepelpa.

UX COCOUHEHHI.

OnuceiBaTh CBOWCTBA U MPUMEHEHHE OKCHIOB H
BOKHEUIINX coJiel cepebpa u Meau.

Pacnio3naBaTh KaTHOHBI MeJIU U cepedpa.

bepunnuii, marauii u
MIEITOYHO3EMEIbHBIE
MeETaIbl

[Tonoxenue B nepuoanyeckoi cucreme 3neMeHToB JI. 1. Menaeneena
U CTPOEHMSI aTOMOB MeTasuioB || A-rpymnmnsl.

Haxoxnenue B mpupoje, moiyueHue, (GU3MYEeCKHe U XUMUYECKUE
CBOWCTBA, NPUMEHEHHUE IIEJIOYHO3EMENBHBIX METAUIOB U  UX
BOKHEUIIINX COCTMHCHUH (OKCHUIOB, THIPOKCHUIOB U COJIEH ).

. O6pazupr  metawioB  |IA-rpynmnel.  B3aumoneiicTBue  KallbIust
¢ Bogou. ['opeHne marHuss B BOJE€ M TBEPAOM YIJIEKUCIOM Trase.
KauecTBeHHBIE peaknuy Ha KAaTHOHBI MarHusi, Kajbllus, Oapws.
Peakuuu oxpammBanus iaMeHu coisiMu MeTaiioB || A-rpymnms

JlaBaTb 00I1yI0 XapaKTEPUCTUKY 3JI€MEHTOB
IIA-rpynnel  Ha  OCHOBE  MX  IOJOXKEHUS
B IIEPUOIUYECKOM cucreme 3JIEMEHTOB
. . MenneneeBa u CTpOCHUS aTOMOB.

VYcraHaBiMBaTh  3aKOHOMEPHOCTH  M3MEHEHUS
cBoiicts B [IA-rpynme.
XapakTepu3oBaTb  HaxO0XJIEHHE B  IPHUPOAE,

MOJydeHHEe W TMPUMEHEHHE IET0YHO3EMENTbHBIX
METAaIOB B  CBeTe  OOIIero, OCOOEHHOIrO
U €TUHUYHOTO.

OnwuchiBaTh OMHAPHBIE KUCIOPOTHBIC COCTUHEHHUSI
IETOYHO3EMENTBHBIX METAJUIOB U yCTaHABIUBATH
TCHETHYECKYIO CBSI3b MEXKIYy UX COCTUHCHUSIMHU.
XapakTepru3oBaTh CBOWCTBA METAIIOB, OKCHIOB,
THJIPOKCHUJIOB U COJICH IICTOYHBIX METAJIOB U UX
PUMEHCHHE.

W neHTudunupoBats COSAMHEHUS MarHHs,
KaJIbIIHs, Oapusi.

HaOnronath ¥ OnuchIBaTh XUMHYCCKHIA




HKCIIEPUMEHT

KectkocTh BOIBI U
CIIOCOOEI €€

BpemenHnas u noctosiHHas KECTKOCTb BOABI U CIIOCOOBI yCTPaHEHUS
Ka)KI0ro U3 TUIOB. MIOHUTBHL.

XapakTepu3oBaTb BPEMEHHYI0 U IOCTOSHHYIO
KECTKOCTb BOJIBI.

YCTpaHEHHUS M. Ilonydenue xE€CTKOM BOJBI U YCTPAHEHHUE KECTKOCTH VYcraHaBiIMBaTh B3aUMOCBSA3b MEXIY NPUYUHAMU
KECTKOCTHU U crioco0aMu e€ yCTpaHEHHUSI.
OnuceIBaTh Bpe )KECTKOM BOJIBI.
Habmonate u ONUCHIBATh XUMUYECKUN
AKCIIEPUMEHT

[Hunk [Tonoxxenue B mepuoanveckoi cucreme 3neMenToB /. M. MenaeneeBa | OnucbiBaTh  CTpOCHHE  aToma,  (PU3HYECKHE

U CTPOEHUS aTOMOB LIMHKA. Ero ¢u3nyeckue u XuMu4yeckue CBOMCTBA.
HaxoxeHue B npupoe, noJIy4eHUe U IPUMEHEHHUE LIMHKA.
Oxcup, TUAPOKCU U COJIM IMHKA: UX CBOMCTBA U IPUMEHEHHUE.

XMMHUYECKHUE CBOMCTBA, MOJIYyYEHUE U TIPUMEHEHUE
LIUHKA.
ApryMeHTHpOBaTh aM(pOTEpHbIE CBOICTBAa OKCHIA

JI. Ilosydenue u uccinenoBaHne CBOMCTB T’UAPOKCUAA LIMHKA " THJIPOKCHUIA LIMHKa XUMHUYECKUM
JKCIIEPUMEHTOM.
XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHHE  Ha
IIPUMEpPE [IUHKATOB.
Amomuauit  u  ero | [lonoxenue B nepuoanyeckoit cucreme anementos JI. . Menzaeneea | OnucslBaTh ~ CTpOEHHE — aToma,  (U3UYECKUe

COCIUHCHHUS U CTPOCHHS aTOMOB amoMuHUA. Ero Qusnmueckne u XUMHUECKHE | XUMHUYECKHE CBOMCTBA, MOJyYE€HUE U TIPUMEHEHHUE
cBoiictBa. Haxoxnenue B mpupozae, MOJYYEHHUE U NPUMEHEHUE | AIFOMUHMUS.
AJTFOMUHUSL. ApryMeHTHpoBaTh aM(pOTEpHBIE CBONCTBA OKCH/IA
Oxkcun, THAPOKCHA UM COIMU aJlOMUHUS (B KOTOPBIX ANTIOMHUHHM | U TUAPOKCHIA ATFOMHHUS XUMHUUYECKUM
HAaXOJUTCA B BHJIE KaTHUOHA U AJIOMHHATBHI). WX CBOWCTBA U | DKCIIEPUMEHTOM.
IIPUMEHEHUE. XapakTepu3oBaTh  KOMILJIEKCOOOpa3oBaHHE  Ha
OpranndecKkue COeTMHEHUS ATFOMUHUSL. MPUMEPE ATTFOMUHATOB.
JI. BzaumonencTeue amoOMUHHUS C PaCTBOPAMHU KHUCJIOT U IIEJIOYEN.
ITonydyenune u n3ydeHrne CBOMCTB THAPOKCUIA ATFOMUHUS
XpoM u ero ITonoxxenue B nepuoandeckon cucreme aneMeHToB 1. 1. Menneneesa | Xapakrtepu3oBaTb XpOM IO €r0  IOJOKEHUIO
COETMHEHNS U CTPOCHHMS aTOMOB Xpoma. Ero du3ndeckue u XUuMUIECKHe CBOWCTBA. | B IEPUOIUUECKON CHCTEME 9JIEMEHTOB
Haxoxnenue B mpupoe, NoJydeHue U MPUMEHEHHUE XPOMa. J1. 1. MenneneeBa u CTPOEHHUIO aTOMOB,

CBolicTBa, MOJYYEHUE M NPUMEHEHHE BAXHEUIIUX COEAUHEHHUS
XpoMa: OKCHUJOB M THAPOKCHUIOB XpOMa, ITUXPOMATOB M XPOMAaTOB

¢busnyeckue U XMMHUYECKHUE CBOICTBA, MOTYYEHHE
U npuMeHeHne xpoma. [IporaosupoBats cBoiCTBa




HIEJIOYHBIX METAJIJIOB.

3aBUCUMOCTH KUCJIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB U THJPOKCHIOB
XpOMa OT CTETIEHU €ro OKHCIICHUSI.

XpomaTel M AUXPOMATHI, MX B3aHUMOIEPEXOJIbl M OKHUCIUTEIbHBIE
CBOMCTBA.

J. Ilomydyenue u wuccinegoBaHue CBOMCTB rujpokcuga xpoma(lll).
OxkucauTeNbHbIe CBONCTBA IUXpOMaTa KaJlus

BaKHEUIIINX COCTUHEHUN (oxcumoB
nu FI/IIIpOKCI/I,Z[OB XpOMa) B 3aBUCHUMOCTH OT CTCIICHHU
okucieHus xpoma. IIpoBoauTh, HaOIIOIATH

U OITMCBHIBATh XUMHYCCKUH OKCIICPUMCHT

Mapranen

ITonoxenue B nepuoandeckon cucreme sneMeHToB /1. . Menneneesa
U CTpPOEHMs aToMOB MapraHua. Ero ¢usnyeckue M XUMHYECKUE
cBoiictBa. HaxoxneHue B mpupoje, IOIY4EHHE MU I[PUMEHEHHE
Maprasua.

ITonyuyenue, CBOWCTBA W NPUMEHEHUE BaXXHEUIIMX COEAUHECHHI
Maprasia: OKCHUIOB M TMIPOKCHJIIOB, COJIE MapraHia B pa3iIu4HON
CTENEHU OKUCIICHHUS.

Conu mapranua (VII), 3aBHCUMOCTh MX OKHCIUTEIBHBIX CBOMCTB OT
Cpenbl pacTBopa.

J. OxuciurenbHble CBOWCTBA IEPMAHraHaTa Kajlus

XapakTepu3oBaTh MapraHell M0 €ro IMOJIOKEHUIO
B IIEPUOIMYECKOM CHCTEME 2JIEMEHTOB
. . MenneneeBa W CTPOCHHUIO  aTOMOB,
¢busznuecKkue U XMMHUYECKHUE CBOICTBA, MOTYYCHHE
Y IpUMEHEHHE MapraHiia.

[Iporuo3upoBarh CBOIiCcTBa BaYKHEHIITNX
COCIMHEHUN (OKCHJIOB, THAPOKCHUIIOB U COJeH
Maprasiia) B 3aBUCUMOCTH OT CTEIIEHU OKHUCIICHUS
Maprasiia

Kemeso u
COEIMHEHUSI

€ro

ITonoxenue B nepuoandeckon cucreme 3neMeHToB /1. . Menneneesa
U CTPOCHHUS aTOMOB Jkelie3a. Ero Qusnueckne W XUMHUYECKHE
cBoiicTBa. HaxoxneHue B mpupojie, noiydyeHue (4yryHa U CTaju) U
MIPUMEHEHHUE Kene3a.

[Tonydyenune, CBOWCTBA W NPUMEHEHHE BaXXHEUIIMX COEAUHECHHI
xene3a(ll) u (I1): oxcumoB, rUAPOKCHIOB, coieit. KoMruiekcHbIe
COCTMHEHUS JKelie3a.

JI. Komteknust sxene3ocoaepxamux pya, 4yryna u ctanu. [lonydyenue
HEpPaCTBOPUMBIX THIAPOKCHIOB jKelie3a W H3YYCHHE WX CBOWCTB.
[TonyyeHue KOMIIJIEKCHBIX COEIMHEHUH JKeme3a

XapakTepu3oBaTh JKEJI€30 IO €ro IMOJOKEHUIO
B [IEPUOANYECKOU cucreme 3JIEMEHTOB
. . MenneneeBa W CTPOEHHUIO  aTOMOB,
busznyecKkue U XMMHUYECKHUE CBOICTBA, MOTYYCHHE
(uyryHa W cTaqu) U NPUMEHEHHE Kelle3a U €ro
CILJIaBOB.

[Iporno3upoBarb CBOICTBA BOKHENIINX
COEMHEHUN (OKCUIOB M THAPOKCHUIOB IXKee3a)
B 3aBHCHMOCTH OT CTETIEHU OKHUCJICHHUS JKee3a.
PacniosnaBath katuonsl sxene3a(ll) u (111)

IIpakTrueckas
pabora 10

Pemenne OKCIICPUMCHTAJIBHBIX  3aaa4 10 TEMC
COCI[I/IHCHI/Iﬁ MCTAJIJIOB U UCCIICIOBAHUC UX CBOMCTBY

«Ilomyuenne

OKCrepuMEHTAJIbHO OJIy4aTh HauOosee
pacrpocTpaHEHHBIE COCIMHEHUSA METaJUIOB
Y U3y4aTh UX CBOWCTBA

[IpakTrueckas
pabora 11

Pemienne OKCIICPUMCHTAJIbHBIX «MeTamnib»

u «Hemeramnsl»

3aga4d II0 TEMaM

BBICTpaI/IBaTL IJIaH  aHajJIu3a Kad4CCTBCHHOIO
cocCTraBa COG)II/IHeHI/Iﬁ METAIJIOB 1 HEMETAJIJIOB

O060061IEHNE U

BrinonHeHne TECTOBBIX 3aJaHMl Ha 3HAHUE CTPOCHUA, (I)I/IBI/I‘-IGCKI/IX

BEIIOIHATE TECTHI U YIIPpaKHCHUS, PCIIATh 3a1a4n




CHUCTEMAaTU3aIU
3HAHUH 110 TEME
«MeTamib»y

U XUMHUYECKUX CBOMCTB, MOJTYYEHHE M NPUMEHEHHE METaNIOB U UX
COCIMHEHU.
[ToaroToBka K KOHTPOJIBHOM paboTe

10 TEME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHIM
B YCBOCHUU TEMBI.

KoppektupoBate cBOM 3HAaHMS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIbTaTOM

KonTponpHas padora 7 mo teme «MeTauibhy

O06o001IeHre U cucTeMaTH3aIsl 3HAaHUH 10 Kypcy OOIIeH XUMUH

Wroroas kKoHTpoJbHAA paboTa Mo Kypcy o0IIel XUMUU

N N O

PesepBHOe Bpems

102

Hroro
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HuTepHeT-pecypehl HA PYCCKOM sI3bIKe
1. http://www.alhimik.ru. TIpeacrasieHsl ciaeayronme pyoOpUKH: COBEThI AOUTYPUCHTY, YIUTEITIO
XHUMUH, CIIPABOYHUK (OUY€HB OOJIbIIast TOA00PKa TAOJIHUII M CIIPABOYHBIX MATEPHAIIOB), BeCEmas
XHMMHSI, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYCCKUAX CBEICHHIA).
2. http://www.hij.ru/. XKypuan «Xumus U )KU3Hb» MOHATHO ¥ 3aHUMATEIBLHO pPacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOIHUT B HAYKE M B MUPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIi KypHaT «XUMHUKA U XUMHUSN, B
KOTOPOM MPEICTABICHO MHOYKECTBO OIBITOB IT0 XUMHH, 3aHUMATEILHOM HH()OPMAIIHH,
HO3BOJISIFOLICH YBIICYb YYCHHUKOB IKCIIEPUMEHTAIBHON YacThIO IIPEIMETA.
4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa Mo XUMHH.
5. http://1september.ru/. XKypnan mis yuntesneit u He ToIbKo. boblioe KomrmuecTBO paboT
YYEHHKOB, B TOM YHCJIC ¥ UCCIIEI0BATEILCKOTO XapakTepa.
6. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii IKOIBHBII MOPTAT CO CChLIKAMU
Ha 00pa30BaTelIbHbIe CANTHI 10 XMMHH.
7. www.periodictable.ru. CoopHUK cTaTeil 0 XUMHUYECKHUX DIIEMEHTaX, HILTFOCTPHUPOBAHHBII
9KCIIEPUMEHTOM.
HMHuTepHeT-pecypc Ha aHIIHICKOM A3BIKe
http://webelementes.com. Comep>KUT UCTOPHIO OTKPBITHS U OMIMCAHKUE CBOMCTB BCEX
XMMHYECKUX JIEMEHTOB. By/ieT mones3eH [uisi COBepLUICHCTBOBAHHSI HHOCTPAHHOTO S3bIKa
00y4arommMxcsl, TaK KaK COACPKUT HA3BAHMUS DIIEMEHTOB U BEIIECTB HA Pa3HbIX SI3BIKAX.
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I[InanupyemMble pe3ybTaThl

H3y4eHHUs1 y4eOHOro npeamMera « XuMusi» Ha YPOBHe cpeiHero o0mero od0pa3oBaHust
BuinyckHuk na y2ny0néHHom ypoéHe Hayuumc:

3HATL/IIOHUMATDH

BaKHEHIIIME XHMHYCCKHE ITOHSATHA: BCIIIECTBO, XAMHAYECKHUM OJIEMCHT, aToOM, MOJICKYJIa,

XUMHUYCCKasA CBsA3b, BAJICHTHOCTb, CTCIICHb OKMCJICHUA, yrHCpOI[HLIﬁ CKCIJICT, (I)YHKI_II/IOHaHBHaSI

Ipynia, HU30MCEpuss, IOMOJIOTHA; OCHOBHBLIC TCOPUU XHUMHHU: XUMHUUYECKOH CBA3U, CTPOCHUA

OpraHU4Y€CKUX BCHICCTB; BaKHEHIIIME BeEIIeCTBA U MaT€pualibl: YKCyCHas KHCJIOTa, MCTaH,

STWJIEH, alleTHJICH, OCH30JI, TaHOJI, JKMPbI, MbUIa, TJIFOKO3a, caxapo3a, KpaxMmaj, KJIeTdaTka,

6CJIKI/I, HNCKYCCTBCHHBIC U CHHTCTUYCCKUC BOJIOKHA, KAYYYKH, IJIACTMACChI

yMeTh

v

Ha3bIBaTh  W3YYEHHBIE BEUIECTBA IO  «TPUBUAIBHON» WM  MEXKIyHApOTHOM
HOMEHKJIAType;

ONpENENATh: BaJCHTHOCTh W  CTENEHb  OKHUCJICHUS  XUMHUYECKHX  JJIEMEHTOB,
MPUHAJICKHOCTh BEUIECTB K PA3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCTUMHCHHUIA;
XapaKTepU30BaTh: 3aBUCUMOCTh CBOMCTB BEIECTB OT MX COCTaBa U CTPOSHUS, IPUPOITY
XUMHYECKON CBSI3U, 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKIUH U TOJO0XKEHUS
XUMHYECKOT'O PABHOBECHUS OT PA3IMYHBIX (PAKTOPOB;

BBITIOJIHSITh XUMHUUYECKHIH SKCIEPUMEHT MO PACMO3HABAHUIO BAXKHEHIIIMX OPTraHUYECKUX
BEIIIECTB;

MPOBOAMUTH CAMOCTOSITENIFHBIM TIOUCK XMMHYECKON WH(GOpPMALUKU C HUCHOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX W3/IaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeETa); HUCMOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTHHU JIsI 00pabOTKH U
nepeaayd XuMU4eckoi HHGOPMAIUH U €€ TIPECTABICHUS B Pa3IMUHBIX opMax.
COCTaBISITh CTPYKTYpHbIE (DOPMYJIBI OPraHMYECKHX BEIIECTB M3YyYEHHBIX KIIACCOB,
pacro3HaTh M30MEPHI MO CTPYKTYPHBIM (opMysiaM, YpaBHEHHUS] XUMHUYECKUX PEaKIIHil,
MOATBEPKIAIOIIUX CBOMCTBA M3YUYECHHBIX OPraHMYECKHX BEIIECTB, MX TCHETHYECKYIO
CBsI3b, BXKHEWIIINE CIIOCOOBI MONY4YEHHUS ; OOBSCHATH CBOMCTBA BEIIECTB Ha OCHOBE UX
XUMHUYECKOTO CTPOCHHS.

pPa3bACHATHL HaA TMpUMEpax TMPUYMHBI MHOTOOOpa3usi OPraHMYECKHX  BEIIECTB,
B3aUMOCBSI3b OPTaHUYECKUX U HEOPTAaHUIECKUX COCTUHEHHM, MPUYUHHO - CJICJCTBEHHYIO
3aBUCUMOCTh  MEXJy COCTaBOM, CTPOCHHMEM, CBOHCTBAMM U  IPAKTHYECKUM
HCIIOJIb30BAHNUEM BEILIECTB.

BBITIOJIHSTh ~MPOCTEUININE OMNBITHI C OPraHMYEeCKUMHU  BEIIeCTBAMH, pPaclo3HaTh

COCOIMHCHUA U TOJUMECPHBIC MaTCpUajibl IO U3BECCTHBIM ITPHU3HAKAM.



IPOBOJUTH pAcyeThl IO XHMHYECKAM (QopMylaM U YpaBHEHHSM C y4acTHEM
OpPraHUYECKHX BEIICCTB.

HUCII0JIBb30BAaTh HpI/IO6peTCHHBIe 3HaHUA W YMCHUSA B HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH H
IOBCEJHEBHOM JKU3HH JUIs: OOBSCHEHHS XUMHYCCKHUX SIBICHHH, IPOUCXOASAIINX B
npupoae, OBITY ¥ Ha IPOU3BOACTBE; OIPEACICHUS BO3MOXHOCTH MPOTEKAHUSI
XUMHUYCCKUX HpeBpaH.[eHI/If/'I B PA3JIMYHBIX YCJIOBUAX U OLICHKHU UX HOCHGHCTBHﬁ;
HKOJIOTHYECKHU I'PAaMOTHOT'O IOBE/ICHUS B OKPY)KAIOILEH Cpene;

OLCHKU BIHMSHHS XUMHYECKOTO 3arpsi3HEHHs OKpYXKaloolled cpeibl Ha OpraHusm
YeJI0BeKa M IPYTUE )KUBBIC OPraHU3MBI;

0e301macHoro oOpamieHuss €  TOPIOYUMH W TOKCHUYHBIMH  BEIIECTBAMH,
1abopaTOpHBIM 000pYIOBAHUEM;

IPUTOTOBJICHUS] PACTBOPOB 33/IaHHOW KOHIICHTPAIMK B OBITY U Ha IIPOU3BO/ICTBE;
KPUTHYCCKON OIICHKH JIOCTOBEPHOCTH XHMHYECKOW HH(OpMALUM, MOCTYMAIOIICH H3

Pa3HbIX HCTOYHHUKOB.



Y4eOHO-MeTOANYECKOE M MATEPHAIbHO-TEXHHYECKOe oOecredeHue 00pa3oBaTeIbHOI0

npouecca

HaumenoBanue 0ObEKTOB U CpEACTB MAaTCPUAIIBHO-TEXHUYECCKOT'O obecreyeHus

YyeOHuku

«Xumus 11 knacey, aBropsl O.C. I'abpuensia, B, @. H. Mackaes, C.

1O. ITonomapes, B. 1. Tepernnn — M: Jlpocda, 2021

Paboune Terpanu

O. C. Tabpuensia, A. B. AmykoBa «Xumusi. Pabodas teTpans» K

yaeOnuky O.C. I'abpuensa «Xumus 11 kmace» M. — Jlpoda, 2021

MeTtoauueckue O. C. T'abpuensn, U. I'. OctpoymoB HactonbHas KHHra yduTens
mocoous «Xumust», 11xnace. M. — Ilpoda, 2020.

[Toypounble M. 1O. T'opkoBenko. «lloypounsie pazpaboTku» 1o xumuu (11
pa3paboTku kiacc) k yueonukam O. C. 'abpuensHa. M. — «Bako», 2021
JleMOHCTpaliOHHbIE Konnexkunu HehTenpoayKkToB, yriieBOAOPOI0B

MaTepuaibl

Kommnsrorephsie u | [Ipe3eHTanuu K KaXJ104 TEME ypOKa.

MH(POPMAIIMOHHO-

KOMMYHHUKATHBHbBIC

CpeacTBa

TexHuueckue cpeacTBa

oOyueHus

IIpoexTop, 1OCKa, KOMIBIOTED.

9KpaHHO'3BYKOBBIC

mocoous

HpOCKTOp, AO0CKa, KOMIIBIOTEP.

ObopynoBanue Kiacca

Hactennble n0CKM JUIsi WJUTFOCTPATUBHOTO MaTepuala, JAepiKaTeian
JUTSE Tabnuil, Kagbl 1S XpaHEeHUs AUIaKTUYECKUX MaTepHaloB.

Ta6J’II/II_U>IZ HepI/IOI[I/ILICCKaSI CuCreéMa XHMHUYCCKUX JJICMCHTOB,

Ta6J'II/IIIa pPacTBOPUMOCTH, pan HaITps>KCHUA MCTalJIOB u

SJICKTPOOTPULATCIIBHOCTHU 3JICMCHTOB.




