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I[Inanupyemblie pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 nmpeaMeTa « XuMHs»

JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NIPeAMeTHbIE Pe3yJabTaThl H3Y4eHUsl
npeaMeTra XuMHH.

JlesiTeIbHOCTh 00PA30BATEIBHOTO YUPEKAEHUS 00111ero 00pa3oBaHus B 00y4eHUU
XUMUH J0DKHA ObITh HAIIPABJIEHA HA JJOCTHXKEHHE 00YYaAIOIIUMUCS CIETYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB!

1) B IEGHHOCTHO-OPUEHTAIIMOHHOMN c(hepe — TYBCTBO TOPIOCTH 32 POCCUNCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIICHHE K TPYAY, LIEIEyCTPEMICHHOCTD;
2) B TpyZ10BOM chepe — rOTOBHOCTbh K OCO3HAHHOMY BBIOOPY JlajbHEHIIEH
00pa30BaTEeNbHON TPACKTOPHH;

3) B mo3HaBaTeNIbHON (KOTHUTUBHOM, MHTEJUIEKTYalIbHOM) chepe — yMEHHE
yIPaBISATh CBOCH MO3HABATEIBHON J1€ATETHHOCTHIO.

JIMYHOCTHBIE pe3yabTAThl 00y4YeHUs
Yyamuiicss 1oKeH:

3Hamov U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3AHHBIE C PA3BUTHEM
XUMHUHU U OOIIECTBA; JOCTHXKEHHS B 00JaCTH XMMHH U KYJIbTYpHbBIE TpaJuLMH (B
YACTHOCTH, HAy4yHbIE TPaJWLMU) CBOEH CTpaHbl; OOLEMHUPOBBIE JOCTHKECHHS B
o0nacT XHMMHH; OCHOBBI 3JI0pOBOTO O0pa3a »U3HW; MpaBUiia IOBEICHUS B
YpE3BbIYANHBIX CHUTYAlUAX, CBA3AHHBIX C BO3JACHCTBUEM PA3JIMYHBIX BEILECTB;
COLIMAJIBHYIO 3HAUMMOCTb U COZIepaHue npodeccHil, CBI3aHHBIX C XUMUEH;

OCHOBHBIE TIpaBa M OOS3aHHOCTH TpakJaHWHA (B TOM 4YHCJE Y4Yallerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, npodeccruoHanbHbIM 151 KU3HEHHBIM
CaMOOIIPEICIICHUEM;

UCNbLIMBIBAMDb: YYBCTBO TOPAOCTH 32 POCCHUHCKYI0 XHMHUYECKYIO HAyKy U
YBaXKEHHUE K UCTOPUHU €€ Pa3BUTHS; YBAXKECHHE U NMPUHSATHUE TOCTUKEHHN XHUMUU B
MHUPE; YBAKECHHUE K OKPYKAIOIIKNM (ydaluMmcs,

VUUTENSIM, POAMUTENSIM W Jp.) — YMETh CIylIaTb M CIbIIATh MapTHEPA,
MpU3HaBaTh MPABO KaXKJIOr0 Ha COOCTBEHHOEC MHEHWE M MPUHUMATh PEIICHUS C
YYETOM IMO3ULHMHN BCEX YUACTHUKOB; CAMOYBaKECHUE

N OSOMOIIMOHAJIBHO-IIOJIOXKHUTCIIPHOC OTHOLICHHUC K ce6e;

MPU3HABAaTh: IICHHOCTH 3J0POBBS (CBOETO W APYTHX JHoJei); HE0OXOIUMOCTh
CaMOBBIPAXKEHHUSI, CAMOPEATN3ALINHU, COLMAJIBHOTO MPU3HAHUS,



OCO3HaBaTh: TOTOBHOCTh (MJIM HETOTOBHOCTB) K CAMOCTOSITEIBHBIM IMOCTYIIKaM H
NEUCTBUSAM, NPUHATUIO OTBETCTBEHHOCTH 32 UX PE3YJbTaThl; TOTOBHOCTH (WM
HErOTOBHOCTB) OTKPBITO BBIPAXaTh

M OTCTauBaATh CBOIO INO3UIUIO U KPUTUYIHO OTHOCHUTBCA K CBOUM ITOCTYIIKAM,

nposenAmys: J0OpPOKENATeNbHOCTh, JOBEPHE W BHUMATEIBHOCTh K JIIOJISIM,
TOTOBHOCTh K COTPYJIHHUYECTBY U JAPYKO€, OKA3aHHIO MOMOIIM HYXIAIOIIUMCS B
Hel; YCTONYMBBIN TO3HABATENbHBIN HHTEPEC, MHUIIMATUBY U JIFO0O03HATEIHLHOCTH B
W3YYEHUU MUpa BEUIECTB W PEaKLUii; 1eJeyCTPEMIEHHOCTh U HACTOMYMBOCTH B
JOCTHXKEHUH 11eJIed, TOTOBHOCTh K IMPEOJIOJICHUIO TPYAHOCTEH; YOSKIEHHOCTh B
BO3MOXXHOCTH MO3HAHUSI MPUPOJbI, HEOOXOJIUMOCTH Pa3yMHOTO HUCIIOIb30BaHUs
JOCTHKEHUM HayKHU U TEXHOJIOTUM JIJIsl pa3BUTHS 00IIIECTBa;

yMemb: YCTaHABIMBATH CBSA3b MEKY LEIbI0O U3YUEHU XUMHUHU U TEM, JUISl YETO OHA
OCYHIECTBJISIETCS (MOTHBAaMH); BBIINOJHATh MPOTHOCTUYECKYIO CaMOOIEHKY,
PEryJIMPYIOIIYI0 aKTUBHOCTh JIMYHOCTM Ha JTAalle €€ BKIIIOYEHUS B HOBBIA BH/I
JeSATEIbHOCTH, CBS3aHHBII C HAYaJOM M3Y4YE€HHUS HOBOrO y4eOHOIo mpeaMera —
XUMUU; BBITOJIHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aK/II0YAIOIIYIOCS B KOHTPOJIE
3a TIPOLECCOM H3YYEHHS XHMHHM U BHECEHHMM HEOOXOIMMBIX KOPPEKTUBOB,
COOTBETCTBYIOLLIMX 3TallaM M CHocobaM H3y4yeHUs Kypca XUMHUH; CTPOUTH
KU3HEHHbIE M TPO(PECCHOHANBHBIE IJIaHBI C YYETOM KOHKPETHBIX COLHMAIbHO-
UCTOPUYECKHUX, TOJUTHYECKUX M OKOHOMHMYECKHMX YCJIOBHW; OCO3HABAaTh
COOCTBEHHbIE LIEHHOCTU M MX COOTBETCTBUE MPUHUMAEMBIM B KU3HH PEILICHUSM;
BECTH JHAJIOr HAa OCHOBE DPABHOIPABHBIX OTHOLIEHWW W B3aMMHOTO YBA)KCHHS;
BBIJIEISITh HPABCTBEHHBIM aCHEKT MOBEIEHUS M COOTHOCUTH MOCTYNKU (CBOU U
JIPYTUX JIFOJIEN) U COOBITHS C MPUHATBIMU ATUYECKUMU HOPMAMH;

B IIpeiesiax CBOMX BO3MOXHOCTEW MPOTHUBOACUCTBOBATH JICUCTBUAM MU BIIMSHUSM,
MPEACTABIISIONIUM yIPO3y KU3HHU, 3JI0POBBI0O W OE30MACHOCTH JIMYHOCTH U
oO1ecTBa.

MeTtanpeaMeTHbIMH pPe3yJbTATAMM OCBOCHUS BBITYCKHUKAMUA OCHOBHOM IITKOJIBI
MPOrpaMMBbl 10 XUMHU SIBIISTFOTCSI:
1) ucnonp3oBaHME YMEHMH M HaBBIKOB pa3JIMYHBIX BHJOB TO3HABATEIHHOM
NEATeIbHOCTH, TPUMEHEHUE OCHOBHBIX METOJOB TIO3HAHUS (CUCTEMHO-
MH()OPMAITMOHHBIN aHaIU3, MOJICIUPOBAHUE) ISl U3YUYCHUS PAa3IUYHBIX CTOPOH
OKpYKarouen JNEUCTBUTENBHOCTH,
2) WCTOJB30BAaHME OCHOBHBIX HMHTEIUICKTYaJIbHBIX oOlepanuii: (hopmyanpoBaHue
TUIIOTE3, aHaJI3 M CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3allis, BBISBICHUE
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NPUYUHHO-CJIEICTBEHHBIX CBsI3€H, MOUCK aHAJIOTOB;
3) yMeHue TeHepupoBaTh UACU U ONPEACNATh CPEACTBA, HEOOXOAUMBIC UISI MX
peanuzanumy,

4) yMeHue ompeAensaTh LEIM W 3aJaydl JeATeNbHOCTH, BBIOMpATh CpeICTBa
peanu3anuu enu u IPUMEHSTD ux Ha PaKTHKE;
5) WCHONb30BaHWE PA3NUYHBIX HCTOYHUKOB JJISl TOMYYCHHS] XHMHYECKOU
uHbOpMaIUu.

IIpeaMeTHBIMH Ppe3yJbTATAMM OCBOCHHS BBITYCKHUKAMH OCHOBHOW HIKOJIBI
IPOTrPaMMBI o XUMUU SBJISTFOTCSI:
1. B no3naBarenbHO# cepe:

- 1aBaTh OIPEIEICHUS U3yUEHHBIX MOHATUI: BEIIECTBO (XUMUYECKH 3JIEMEHT,
aTOM, HOH, MOJIEKYJa, KPUCTAJUIMYECKAs PEIIETKA, BEIIECTBO, TPOCTHIE U CII0XKHBIE
BELIECTBa, XUMHUUECKas (popMyra, OTHOCUTENIbHAsA aTOMHAs Macca, OTHOCUTEIbHAS
MOJIEKYJIIpHAsi Macca, BaJIECHTHOCTb, OKCH/JIbI, KUCIOTbI, OCHOBAaHHUsA, COJIH,
aM(OTEPHOCTh, UHANKATOP, IEPUOINYECKUN 3aKOH, IEPUOANYECKAs] CUCTEMA,
nepuonyecKas Tadauna, H30TOIbl, XUMAYECKAasl CBSA3b, AJIEKTPOOTPULATEBHOCTb,
CTEIEHb OKUCJIEHHUS, JJIEKTPOJINT); XUMUYECKas peaklus (XMMUYECKOE YpaBHEHHUE,
TEeHETUYECKas CBSA3b, OKMCIIEHHE, BOCCTAHOBJIEHUE, SJIEKTPOJINTUYECKAS
JUCCOLMALMS, CKOPOCTh XMMUYECKOM PEaKIUN);

* OIKACHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSTENBHO MTPOBEACHHBIE
AKCIIEPUMEHTHI, UCTIONB3YS AJI 3TOTO €CTECTBEHHBIN (PYCCKUMA, POJHON) A3BIK U
SI3bIK XUMUU,

* ONKCHIBATh U PA3INYaTh U3yYEHHBIE KJIACChl HEOPTaHUYECKUX COCIMHEHUN,
IIPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLINN;

* KJIacCU(UIIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS,;

* HaOJII0AAaTh JEMOHCTPUPYEMbIE M CAMOCTOSITENILHO IMTPOBOAUMBIE OIIBITHI,
XUMHUYECKHUE PEAKIMH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

* IeNIaTh BBIBOJbI U YMO3AKJIIOUEHUS U3 HAOMIOJEHUMN, N3yYEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 110
aHaJIOTUHU CO CBOMCTBAMM M3yUYEHHBIX;

* CTPYKTYpHUpPOBATh U3YUYEHHBIN MaTepran i XUMUYECKYI0 HHPOPMALIUIO,
MOJIYYEHHYIO U3 APYTHX UCTOYHHUKOB;

* MOJIETIMPOBATh CTPOCHHUE ATOMOB JIEMEHTOB IIEPBOI0 — TPETHETO MEPHOJIOB (B
pamMKax U3y4eHHBIX TOJIOKEeHHM Teopun  J. Pezepdopnaa), ctpoeHne mpocTenmx
MOJIEKYI.

2. B 1IeHHOCTHO-OPMEHTAIIMOHHOM cepe:



aHaAJIM3UPOBATh U OIICHUBATh MOCIEACTBHS JIJIs1 OKPY’KaIOIIeH Cpe/ibl OBITOBON U

HpOHSBOI[CTBGHHOﬁ ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C Hepepa60TKOﬁ

BEIIIECTB; Pa3bACHITH Ha MpUMepax (IPUBOJAUTH MPUMEPHI MOATBEPKIAIOIINE)
MaTepHalbHOE €UHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KMBOM U HEXKUBOUN

IMPpHUPOJALI 1 YCIIOBCKA, KaK BA’)KHYIO HaCTh 3TOI'0 CANHCTBA,

*CTPOUTH CBOC IMOBCACHUC B COOTBCTCTBUHU C ITPUHIUIIAMUA GepemHoro OTHOLIICHUA

K MPUPOJIE.

3. B tpynosoii chepe:

* INIAaHWUPOBATb U IIPOBOAUTDH XUMHYECKUI OKCIICPUMCHT,

* UCITIOJIB30BaTh BCIICCTBA B COOTBCTCTBHU C UX IMMPCAHAZHAYCHHUCM U CBOﬁCTBaMH,

OIIMCAHHBIMU B MHCTPYKIHUAX 110 IIPUMCHCHUIO.

4. B cdepe 0e30maCHOCTH KU3HEAEATEILHOCTH:
* OKa3bIBaTh MEPBYIO TOMOIIb MIPU OTPABICHUSX, 0KOTaX U IPYTUX TPAaBMaX,

CBSI3aHHBIX C BEILIECTBAMU U JJaOOPaTOPHBIM 000PYI0BAHUEM.

I[lnanupyemblie pe3yabTaThl H3YUEeHUsS] XUMUM

ba3oBbIi1 ypOBEHBb pE3yJIbTATOB

IToBBILIEHHBI YPOBEHB
PE3YyIBTATOB

OcHOBH
BIE
MOHSTHUS
XUMUU
(ypoBeH
b
aTOMHO-
MOJIEKYJI
SPHBIX
npenacra
BJICHUI )
Brimyck
HUK
HAy4nuTC
A

BrinyckHUK HayuuTCA
* OIIMCBHIBATh CBOMCTBA TBEPBIX, XKUIKUX,
ra3000pa3HbIX BEIIECTB, BBIICISS UX
CYLECTBEHHBIEC ITPU3HAKH;
* XapakTepu30BaTh BEUIECTBA 10 COCTABY,
CTPOEHHUIO U CBOMCTBAM, YCTaHABIIUBATH
IIPUYUHHO-CJICACTBEHHBIE CBA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
* paCKpbIBaTh CMBICII OCHOBHBIX
XUMHUYECKUX MOHATHI «aTOM,
«MOJIEKYJIa», «XUMUYECKUHN DIIEMEHTY,
«IIPOCTOE BEILIECTBOY, «CI0KHOE
BEILIECTBO), «BAIICHTHOCTHY, UCTIIOJIb3Ys
3HAKOBYIO CUCTEMY XUMUMU;
* 1300paxaTh COCTAB MPOCTEHIIINX
BELIECTB C OMOIIBIO XUMUYECKUX
dbopMyJT U CYIITHOCTh XMMUYECKHUX
peakuii C TOMOIIBIO XUMHUYECKHUX

BBIMyCKHUK TOTyIUT
BO3MOXXHOCTh HAyUUThCSI:
* IPaMOTHO O00paIaThCs C
BEIIECTBAMHU B
MOBCEIHEBHOM JKU3HHU;

* OCO3HABAaTh
HEOOXOIMMOCTh
COOJTIO/ICHU S TTPaBUI
9KOJIOTHYECKH
0e30I1acHOTO ITOBEJICHUS B
OKpY’KaIOLIEH MPUPOTHOU
cpene;

* IOHUMATh CMBICI U
HEOOXOTMMOCTh
CcOOIIOACHMS
MpEANUCaHNM,
MpeIaracMbIX B
WHCTPYKITUSAX TIO




YPaBHCHUM;

* BBIYHUCIISITh OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl
BEILIECTB, a TAKKE MACCOBYIO JOJIIO
XMMHUYECKOT'0O 3JIEMEHTA B COCIMHECHUSX
JUISL OLICHKH MX MPAKTHYECKOU
3HAYUMOCTH;

* CPAaBHUBATh IO COCTABY OKCHUJIBI,
OCHOBAHUSI, KUCIIOTBI, COJIH;

* K1acCU(pUIMPOBATH OKCUIBI U OCHOBAHUS
10 CBOMCTBaM, KUCJIOThI U COJIU 10
COCTaBYy;

* OIHUCHIBATh COCTAB, CBOMCTBA M 3HAYCHUE
(B mpupoIe ¥ MPAKTHUECKOU ACATEITHHOCTH
YeJI0BEKa) MPOCTHIX BEUIECTB —
KHCJIOPOJIa M BOJIOPOIA;

* 1aBaTh CPAaBHUTEILHYIO XapaKTEPUCTHKY
XUMHYCCKHUX IJIEMECHTOB U BaKHEHIIIMX
COCIMHEHUH €CTECTBCHHBIX CEMEHCTB
IIEJIOYHBIX METAJIJIOB U raJIOr¢HOB;

* ITOJTL30BATHCS JTAOOPATOPHBIM
000pyI0BaHUEM U XUMHUYECKOMN TOCY10M;
* MPOBONTH HECIIOKHBIC XUMUICCKUC
ONBITHI U HAOJIIOACHUS 32 U3MEHCHHUSIMHU
CBOMCTB BEIIECTB B IIPOIIECCE UX
IpeBpalieHni; CoOJII01aTh MpaBUa
TEXHUKHU 0€30IaCHOCTHU MPHU MTPOBEICHUN
HaOIIOICHUM U OIBITOB;

* pa3IMyaTh YKCIIEPUMEHTATBLHO KUCIOTHI U
MEN0YH, MTOJIB3YSACh HHIUKATOPaAMU;
0CO3HaBaTh HEOOXOIMMOCTh COOJIIOIEHUS
Mep 6€30MacHOCTH TTPU OOpAIIeHUH C
KMCJIOTAaMH M IIIEJI0YaMU.

HCIIOJIb30BaHUIO
JIEKapCTB, CPEACTB
OBITOBOI XUMUHU U JP.;

* HCIOJIb30BATh
pUOOPETEHHBIE
KJTFOUEBbIE
KOMITIETEHTHOCTH MpHU
BBITIOJTHEHUHU
HCCIIEI0BATEIbCKUX
MIPOEKTOB 10 U3YYEHUIO
CBOMCTB, CTIOCOOOB
MOJIyYEHUS U
pacno3HaBaHMsI BEIIECTB;
* pa3BUBaTh
KOMMYHHUKATHUBHYIO
KOMIIETEHTHOCTB,
UCIIOJIBb3YsI CPENICTBA
YCTHOM U TUCbMEHHOU
KOMMYHUKAIIMU TPU
paboTe C TeKCTaMu
y4eOHUKA U
JIOTIOJIHUTEIbHOM
JIATEPATYPOH,
CIIPAaBOYHBIMU
TaOIUIIaAMH, TIPOSIBIISITH
TOTOBHOCTh K YBaKEHUIO
WHOW TOYKHU 3pEHUS IIPU
00CYXJIEHUH PE3yIbTaTOB
BBITIOJIHEHHON paOOThI;

* 00BEKTHUBHO OIICHUBATh
uH(MOpMAITHIO O
BEILIECTBAX U XUMUYECKUX
npoleccax, KpUTHIECKU
OTHOCUTBCH K
IICEBAOHAYYHOU
uHpopmanuu,
HEJI00POCOBECTHOM




PEKIaMCE, KacafomeﬁCH
HCIIOJIB30BaHUA
Pa3JINIHbIX BCIICCTB.

[Tepuon
WYECKHUHU
3aKOH U
MEPUOIH
yeckas
cucTeMa
XUMHYEC
KX
AJIEMEHT
oB /1. U.
Mennen
eeBa.
Crpoenu
e
BCILICCTB
a

BrInyCKHUK HAy4IUTCS:

* KJIacCU(PUIIIPOBATH XUMHUECKHE
3JIEMEHTHI Ha METaJIbl, HEMETAJLJIbI,
AJIEMEHTBI, OKCUJIBI U TUAPOKCHIbI
KOTOPBIX aM(pOTEPHBI, © UHEPTHBIC
3JIEMEHTHI (Ta3bl) 151 OCO3HAHHUS BaXKHOCTH
YHOPSA0YEHHOCTH HAYYHBIX 3HAHU;

* pacCKpbIBaTh CMBICJI IEPUOIUYECKOTO
3akoHa [[. 1. MeHaeneeBa; * onuchIBaTh U
XapaKTepHU30BaTh TAOIMUHYIO HOpPMY
MEPUOJUYECKON CUCTEMbI XUMUYECKUX
3JIEMEHTOB; .
XapaKTeprU30BaTh COCTAB ATOMHBIX SIJIEP U
pacnpeaeeHrue Ynciia 3JIEKTPOHOB 10
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX
3JIEMEHTOB MaJIbIX MEPHUOJIOB
MEPUOINYECKON CUCTEMBI, & TAK)KE KaJlus U
KaJIbIIHS; .
pasnyaTh BUJb XUMUYECKON CBSI3U:
HMOHHYI0, KOBAJICHTHYIO MOJISPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U
METAUIMYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIC
dbopMyIIbl BelecTB, 00pa30oBaHHBIX
XUMUYECKUMU CBSI3SIMU PA3HOTO BUJIA;

* BBISBJISITH 3aBUCHUMOCTD CBOMCTB BEIIIECTB
OT CTPOCHHUSI UX KPUCTATUNIMUECKUX
PeIIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAINTNYECKUX;

* XapaKTepU30BaTh XUMHUYECKUE FJICMECHTHI
Y UX COCIMHEHUS HAa OCHOBE TOJI0KEHUS
AJIEMEHTOB B MEPUOIUUECKON CUCTEME U
O0COOCHHOCTEH CTPOCHHUS X aTOMOB;

* OMKCHIBATh OCHOBHBIE ATAIbl OTKPBITHS

BpInyCKHUK MOJTYyYUT
BO3MOKHOCTh HAYYUTHCS:
* 0CO3HAaBaTh 3HAYCHUE
TEOPETUYECKUX 3HAHUU
JUTSL IPAKTHYECKOU
JIEeATEeIIbHOCTH YEJIOBEKa;
* OMUCHIBATh U3y4YCHHBIC
0OBEKThI KaK CUCTEMBHI,
MIPUMEHSS JIOTUKY
CUCTEMHOT0 aHaJIN3a;

* IPUMEHSATH 3HAHUS O
3aKOHOMEPHOCTSX
MEPUOIUYECKON CUCTEMBI
XUMHYECKUX DJIEMEHTOB
JUIs1 OOBSICHEHUSI
MIPE/IBUJCHUS CBOMCTB
KOHKPETHBIX BelecTs; 112
* pa3BUBaThH
UH(}OPMAIUHHYIO
KOMITETEHTHOCTD
MOCPEJICTBOM yTiyOIeHus
3HaHHUI 00 UCTOPUU
CTAHOBJICHUS
XHMUYECKOU HayKH, €€
OCHOBHBIX IMOHSTHUM,
MEePUOANYECKOrO 3aKOHA
KaK OJHOTO U3
BaKHEHIIINX 3aKOHOB
MIPUPOJIBI, a TAKXKE O
COBPEMEHHBIX
JIOCTUKEHUSIX HAYKH U
TEXHUKH.




. 1. MenaeneeBbIM NEPUOIUIECKOTO
3aKOHA U MIEPUOINUYECKON CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB, )KU3Hb U
MHOTO00Pa3HYI0 HAYYHYIO JACSITEIHHOCTD
YYEHOT0;

* XapaKTepU30BaTh HAYYHOE U
MHPOBO33PEHYECKOE 3HAUCHHE
MIEPUOINYECKOT0 3aKOHA U MEPUOINIECKOU
CHUCTEMbI XUMHYECKUX 3J1eMeHTOB JI. 1.
Menpeneena;

* 0CO3HABATh HAYYHBIE OTKPBITUS KaK
pe3yabTaT JJIUTEIbHBIX HAOIIOAECHUN,
ONBITOB, HAYYHOW MOJIEMUKH, TPEOJOJICHUS
TPYAHOCTEU U COMHEHUH.

MHuoraun
e
XAMHAYEC
KHX
peaKunit

BrinmyckHUK HAyduTCs:

* OOBACHATH CYyTh XUMUUYECKUX MPOLIECCOB
U UX IPUHIUIIAAIBHOE OTIINYHUE OT
busznueckux; * Ha3bIBATH
NPU3HAKU U YCIOBUS MPOTEKAHUS
XUMUYECKUX PEAKIIN;

* YCTaHABJIUBATh NPUHAJIC)KHOCTD
XUMHUYECKOUN pEaKIu K ONPEACTEHHOMY
TUITY 110 OJTHOMY U3 KJIaCCU(PUKAITMOHHBIX
IIPU3HAKOB: 1) 10 YKCITY U COCTaBy
MCXOJ/IHBIX BEIIECTB U MPOJYKTOB PEAKIIUH
(peakuuu COETUHEHUS, Pa3I0KEHUS,
3aMeIIeHHs 1 00MeHa); 2) 1O BBIJICJICHUIO
WJIU TIOTJIONIEHUIO TETUIOTHI (peaKiuu
AK30TEPMUYECKHUE U IHAOTEPMHUUECKUE); 3)
110 UBMEHEHUIO CTENEHEeW OKUCIICHUS
XUMUYECKUX IJIEMEHTOB (peaklnu
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC); 4) 1O
00paTUMOCTH TpoIiecca (peakiuu
oOpaTuMbIe 1 HEOOpATUMBbIE); * HA3bIBAThH
(dbakTOphI, BIUSIONINE HA CKOPOCTh
XUMHUYECKUX PEaKIIUM;

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA

BhIMyCKHUK TOJTy4IUT
BO3MOKHOCTbh HAYYUTHCA:
* COCTaBIISATh
MOJIEKYJISIPHBIE U TIOJIHBIE
MOHHBIE YPABHEHUS MO
COKpaIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

* IPUBOJAUTH TPUMEPHI
peaKkuuu,
MOATBEPAKAAOIINX
CYILIECTBOBAHUE
B3aUMOCBSI3H MEX]Y
OCHOBHBIMU KJIacCaMu
HEOPTraHUYECKUX
BEILECTB; .
MPOTHO3UPOBATh
pe3yabTaThl BO3IEUCTBUA
pa3nu4HbIX (aKTOPOB HA
U3MEHEHUE CKOPOCTH
XAMHUYECKOWN PEAKIINH;

* POTHO3UPOBATH
pPE3yabTaThl BO3JICUCTBUS
pa3nu4HbIX (AKTOPOB HA
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CMElIEHUE XUMHUYECKOTO0 PAaBHOBECHS,

* COCTaBIISATh YpaBHEHUS
ANEKTPOTUTUYECKOMN TUCCOIMALIUN KUCIIOT,
IETI0YEH, COJIEN; MOJIHBIE U COKPAILIEHHBIE
MOHHBIC YPaBHEHUS Peakinii 0OMeHa;
YpaBHEHUS OKACITUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKITUN;
IPOTHO3UPOBATH MPOAYKTHl XUMUUYECKUX
peakiuii o hopmysiam/Ha3BaHUSIM
UCXOJIHBIX BEILIECTB; OMPEACIIATh
UCXOJIHBIE BEIIECTBA 110
dbopmysiam/Ha3BaHUSIM TTPOTYKTOB
peaKkium; * COCTaBIISATh
YpaBHEHUS PEaKIUi, COOTBETCTBYIOIINX
MIOCJIEIOBATEIHLHOCTHU («IIETIOYKE))
pPEeBpAIlCHUN HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB;

* BBISIBJISITH B TIPOLIECCE IKCIIEPUMEHTA
MIPU3HAKH, CBUICTEIHCTBYIONINE O
MPOTEKAaHUU XUMHYECKOU PEaKIINH;

* IPUTOTOBIIATH PACTBOPHI C ONIPEACIEHHON
MAaCCOBOM JI0JI€W paCTBOPEHHOTO
BEIIECTBA; .
OTIPEIEIATh XapaKTep CPeIbl BOAHBIX
PacTBOPOB KHUCJIOT U IIEJIOYEH 110
W3MEHEHUIO OKPACKH WHIUKATOPOB;

* MPOBOJINTH KAUCCTBECHHBIC PEAKIIHH,
MTOATBEPIKIAIONINE HAJTMYHE B BOIHBIX
pacTBOpax BEIIECTB OTACIbHBIX KATHOHOB
Y aHUOHOB.

CMEIIEHUE XUMHYECKOTO
paBHOBECHS

Mnoroo
Opasue
BEII[ECTB

BrinyckHUK HayduTcs:

* OIIPENENATh IPUHAIIECKHOCTD
HEOPraHUYECKUX BEILECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIIIT: METAJLIbI U
HEMETAJLIbI, OKCUbI, OCHOBAHMUS, KUCIIOTHI,
COJIN;

* COCTaBJISATh (POPMYJIBI BEMIECTB MO UX

. BeIyCKHHK 1TOITyYuT
BO3MOKHOCTb HAyYHUThCS:
* IPOrHO3UPOBATH
XUMHYECKHE CBOKCTBA
BEILIECTB HA OCHOBE UX
COCTaBa U CTPOECHUS;

* IPOTHO3UPOBATH




Ha3BaHUSIM;
* ONPEACIATh BAJIEHTHOCTD U CTETICHb
OKHCJICHHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (DOPMYJITBI HEOPTAHMIECKHUX
COEJMHEHUH MO BAJIEHTHOCTSM U CTEIICHIM
OKHCJIEHUS 3JIEMEHTOB, a TAKXKE 3apsiaaM
HMOHOB, YKa3aHHBIM B TaOJuUIIE
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM 1
coJei;

* O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI
(bU3UYECKUX U XUMUUECKHUX CBONCTB
MPOCTHIX BEMIECTB (METAIIOB
HEMETAJIJIOB) U UX BBICIITUX OKCHJIOB,
00pa30BaHHBIX 2JIEMEHTAMU BTOPOTO U
TPETHETO MEPUOOB;

* Ha3bIBaTh OOIIME XUMHUUECKHE CBOMCTRA,
XapaKTepHBIE JJIsl TPYII OKCUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIHNE XMMUYECKHUE CBOMCTBA,
XapaKTEPHBIE ISl KaXKI0TO U3 KJIACCOB
HEOPraHMYE€CKUX BEIIECTB: KUCIIOT,
OCHOBAHUM, COJICH;

* IPUBOJIUTH NIPUMEPHI PEAKIIHHA,
MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCUIOB,
KHCJIOT, OCHOBAHMI M COJICH;

* ONPEAEHATH BEIIECTBO-OKUCIUTEID U
BEIIECTBO-BOCCTAHOBUTEIIh B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIMSX;

* COCTaBJISITh OKUCIUTEIIBHO-
BOCCTAaHOBHUTEIBHBIN OanaHc (s
W3YUYEHHBIX PEaKIIHii) MO MPeI0KEHHBIM
CXeMaM peakLuu;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI,
MOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX

CIIOCOOHOCTH BEIIECTBa
MIPOSIBIIATH
OKHUCIIUTEIIbHBIC WU
BOCCTAHOBUTEJILHBIE
CBOKCTBA C YU4ETOM
CTETIEHEW OKUCIICHUS
AJIEMEHTOB, BXOSIIUX B
€ro COCTaB;

* BBISIBIISITD
CYILIECTBOBAHHE
TEHETUYECKON
B3aMMOCBSI3H MEXTY
BEILIECTBAMU B PSIY:
MPOCTOE BEUIECTBO —
OKCHUJT — TUJIPOKCH]T —
COJIb; .
XapaKTepU30BaTh 0COOBIC
CBOWCTBA
KOHIICHTPUPOBAHHBIX
CEpPHOM U a30THOU
KHCJIOT;

* IPUBOAUTH TPUMEPHI
YPaBHEHUM peakiuu,
JIeXKAIUX B OCHOBE
MIPOMBIILIEHHBIX
CIIOCOOOB MOJTYYEHHUS
aMMHMaKa, CEpHOU
KHUCJIOTHI, YyT'yHa U
CTaJju; .
OMKCHIBATH (PUBNYECKUE U
XUMHUYECKHUE MPOLIECCHI,
SBJISIIOIIMECS YaCThIO
KpYroBOpOTa BEIIIECTB B
MIPUPO/IE;

* OPraHU30BBIBATh,
MPOBOAUTH YUCHUYECKUE
MPOEKTHI TIO




BEIIECTB; * IPOBOJUTH MCCIIEJOBAaHUIO CBOMCTB
71a00pATOPHBIE ONBITHI 110 MOJIYYEHHUIO U BELIECTB, UMEIOLIUX
COOMpPAHUIO ra3000pa3HBIX BEILIECTB: BaYKHOE MTPAKTUUECKOE
BOJOPOJA, KUCIOPOAA, YIIIEKUCIIOrO ra3a, | 3HaYEHHE.

aMMUaKa; COCTaBJIATh YpaBHEHUS
COOTBETCTBYIOILUX PEAKIIHM.

Conep:kanue 0CHOBHOTIO 0011er0o 00pa3oBaHMs 110 XUMMH.
OcHOBHbIE IOHATHUS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeaCcTABJICHNN)

[Ipeamer xumuu. MeTOoApl TMO3HAHHUS B XUMHUHU: HAONIOAEHHUE, SKCIEPUMEHT,
u3MepeHue. VICTOYHUKM XMMHYECKOW HWH(GOpMAIMK: XUMHUYECKas JIUTepaTypa,
HNurtepuer. Ynctele BeniecTtBa U cMecu. Ouncrka BemecTs. IIpocTeie U cinoxHbIE
BelecTsa. Merauibl 1 HEMETAJIbl. XHMMWYECKUH JJIEMEHT, aTOM, MOJIEKYJIA.
3HaKM XUMHYECKMX  DJIEMEHTOB. XuMudeckas ¢opmyna. BaieHTHOCTD
XUMHUYECKUX dJeMeHTOB. CocraBieHue (opmMya OMHApHBIX COEIUHEHHUM 10
BAJICHTHOCTH AaTOMOB XMMHWYECKUX OJJIEMEHTOB M OIPEAECICHUE BaJCHTHOCTU
aTOMOB XMMUYECKHUX JIEMEHTOB 0 (hopMysiaM OMHAPHBIX COETUHEHUI.

OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHASE MOJIEKYJIsipHas Macca. MaccoBas
Ol XMMUYECKOI0 JJIEMEHTAa B CIIOKHOM BeuwlectBe. KommyecTBo BemiecTna.
Mouib. MosnsipHas Macca 1 MOJISIPHBIN 00BEM.

PusnyecKkue ABICHUSA U XUMUYECKUE peaklunu. [Ipu3Haku U yCinoBus MIPOTEKAHU
XUMHYECKUX DPEAKIUM. 3aKOH COXPaHEHUs MacChl BELIECTB NPU XUMHUYECKHUX
peakuusix. Xumuueckue ypaBHeHus. KoraddUreHTsl B ypaBHEHHUSIX XUMUYECKHUX
peakinii, Kak OTHOILIEHUS KOJMYECTB BEIECTB, BCTYMAIOIINUX U 00pa3yIOlIUXCs B
pe3yJpTare XUMHYECKOM peakumu. IIpocreiimme pacuersl 1O ypaBHEHUSIM
XAMHUYECKUX PEaKIUH.

OcHoOBHBIE KJ1aCChI HEOPraHUYECKHUX COCJIMHEHMH. Howmenknatypa
Heopranndeckux BemiecTB. Kwucinopon. Bosmyx. T'openme. Oxcuabl. Oxcuabl
MeTa/uIoB U HemeTaioB. Bopopon. Boma. Ouunctka Bojabl. Adparus BOJBI.
BzaumopeiictBue BOALI C OKCHMJAMM METAIOB M HeMeTamaoB. KucCoTsl,
KJIaccu(UKaIMs U CBOMCTBA: B3aUMOJCHCTBHE ¢ METa/NIaMH, OKCHIAMH METAJLJIOB.
OcHoBaHus, KiaccuuKalUMsi W CBOMCTBA: B3aMMOJCHCTBHE C OKCHAAMU
HEMETaJUIOB, KuCJIOoTaMH. AMOTepHOCTh. KHCIOTHO-OCHOBHBIE HHAUKATOPHI.
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Comu. Cpennue conu. B3aumojnelcTBue cojeid ¢ MeTaulaMu, KUCIOTaMu,
mesrogamu. CBsI3b MEXKIy OCHOBHBIMH KJIaCCAaMHU HEOPTAHMYECKUX COSAMHEHUI.

[lepBoHauanbHbIE TMPEACTABICHUSI O €CTECTBEHHBIX ceMmeicTBax (rpyrmmax)
XUMHUYECKUX IJIEMEHTORB: IIEJIOUYHbIC METAILJIbI, TaJIOTCHBI.

Iepnoauyecknii 3aK0H U NEPUOANYECKAS CHCTEMAa XUMHYECKHUX 3JIEMEHTOB
. . MennesieeBa. CTpoeHue BelecTBa.

[lepuonnueckuii 3akoH. McTOpUsS OTKPBITHS NEPHUOJUYECKOTO 3aKOHA. 3HAYEHUE
NIEPUOINYECKOTO 3aKOHA JUUIS pPa3BUTHUS HAYKU.

[leproanueckas cucreMa Kak €CTECTBEHHOHAYYHAsl KJIACCHU(PHUKAIUS XUMHUYECKHX
anemMeHToB. TabnmuuHas ¢opma MpeACcTaBlICHUS KiIacCUDUKAIMM XUMUYECKUX
anemeHToB. Crpykrypa Tabmunbl «llepuoandeckass cucTteMa XUMHYECKHX
anemeHToB JI. 1. MenneneeBa». @U3NUECKHl CMBICT TOPSAIKOBOrO (aTOMHOTO)
HOMEpA, HOMEpPA MEPUOAa U HOMEpa IPYMIIbI (151 AJIEMEHTOB A-TPYIII).

CtpoeHnue aTtoma: sapO U DJIEKTpOHHas o00osiouka. CocTaB aTOMHBIX sJIEp:
MPOTOHBI M HEUTpOHBI. M30TOmBI. 3apsii aTOMHOTO SJpa, MAacCOBOE YUCJIO HU
OTHOCHUTENIbHAs aTOMHas Macca. DJEKTPOHHas 000JI0YKa aToMa. DJEKTPOHHBIE
CJIOM aTOMOB 3JIEMEHTOB MaJIbIX TIEPHUOJIOB.

XUMHUYECKAS CBA3b. DIEKTPOOTPHUIIATEIIBHOCTh aTOMOB. KOBanieHTHas1 HEMOJsApHAs
Y noJisipHas cBsi3b. MoHHAs CBA3b. BaJIEHTHOCTD, CTENEHb OKUCIICHHUS, 3apsi]l HOHA.

MHoroo0pa3ue XUMHYeCKHUX PeaKkni

Knaccupukanys XUMHUYSCKMX peaKIuid: peakiud COCIUHCHHS, Pa3IoKeHUs,
3aMenieHns, OOMEHa, DJK30TePMHUYECKUE, DHAOTCPMUUYECKUE, OKHCIUTEIHHO-
BOCCTaHOBUTEIbHbIE, HEOOpATUMBIE, OOpATHMBIE.

CkopocTh XuMHYECKUX peakinil. DakTophl, BIUAIOIINE HA CKOPOCTh XUMHUUECKHUX
pEaKIUu.

PacTBOpbl. DNEKTPOIUTUYECKAS JUCCOLMALIMS. DJIEKTPOJIUTHI U HEIJICKTPOJIMUTHI.
Karnonsl m aHumoHbl. JlHccomuanusi coJjied, KUCIOT M OCHOBAaHHMM B BOJHBIX
pactBopax. Peakiiuu HOHHOTO OOMEHA B pacTBOpPaX 3JEKTPOJUTOB.

MHoroo0pa3ue BeecTB.

EcrecTBeHHBIE CceMelCTBAa XMMHMYECKHX DJIEMEHTOB METAJJIOB M HEMETaJUIOB.
OO6mas xapakTepUCTHKA HEMETANIOB HA OCHOBE HUX MOJIOKCHHUS B TICPUOIHICCKOM
cUCTEeMe. 3aKOHOMEPHOCTH H3MEHCHHMS (HU3WYSCKUX M XUMHUUYCCKHUX CBOWCTB

HCMCTAJUIOB — IIPOCTBIX BCIICCTB, HNX BOAOPOAHBIX COGI[HHGHHﬁ, BBICIIIMX
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OKCHUJIOB M KHUCJIOPOACOJEPKAIIUX KHUCIOT Ha MPUMEPE JJIEMEHTOB BTOPOrO M
TPETHETO MEPHOJIOB.

OOmmasi xapakTepuCTHKa METaUIOB Ha OCHOBE HUX TOJIOXKEHHS B MEPUOIUUYECKOU
cucteMe. 3aKOHOMEPHOCTH HU3MEHEHHS (U3MYECKUX M XUMHUYECKHUX CBOMCTB
METAJJIOB — TMPOCTHIX BEIIECTB, HMX OKCHUJIOB U THUAPOKCUIIOB Ha MPUMEPE
AJIEMEHTOB BTOPOTO U TPETHETO MEPHO0B. AM(POTEPHBIC COSAMHCHUS ATFOMIHHUS.
OO61mast xapaKTepUCTHKa Keje3a, €ro OKCUAOB U TUAPOKCHUIIOB.

3KCHCpI/lMeHTaJH)HaH XUMUHA

Ha uzydeHue 23Inoco pasdeﬂa He 6bloensemcs KOHKpemHoe 6pemMsA, NOCKOJIbKY
XUMUYECKUL IKcnepumernm  AejAemcs 00s13amenbHOU_ COCMABHOU __ YaCMblO

Kaxco020 U3 DCZ3()€]ZO6 npozcpammal. Paszoenenue Jza60pam0pH020 aKcnepumernma
HA npakmudeckue 3aHAamus u ]ZCl60pCll’l’lOprl€ onblmbsl, U YMOYHEHUE UX

CO0EPHCAHUSL NPOBOOAMCIL ABMOPAMU PADOYUX NPOSPAMM NO XUMUU OJisl OCHOBHOU
WKoIbl. Bapuanm KoHKpemusayuu Xumuyecko2o dKCnepumMeHma u pacnpeoenenus
€20 No Yy4eOHbIM memMam npueeoer 8 NPUMEPHOM MeMamuiecKom NiaHupoOSaHuu.

OcHoBHBIE H/IEU npeajiaraemoro Kypca.

* MAaTEPUAIBHOE €IUHCTBO BEIIECTB €ECTECTBEHHOTO MUPA, UX T€HETUYECKAsl CBSI3b;
* IPUYMHHO-CJICACTBEHHBIE CBA3U MEKIY COCTABOM, CTPOCHHEM, CBOWCTBAMH,
MOJIYYEHUEM u MIPUMEHEHHEM BEILICCTB;
* [O03HAaBAa€MOCTh BEIIECTB M 3aKOHOMEPHOCTEM NPOTECKAHUS XUMHYECKUX
pEeaKUunii;

* OOBACHSAIONMIASE M TPOTHOZUPYIONIAS POJIb TEOPETUUECKUX 3HAHUM IS
(haKTOJIOTHYECKOT0 MaTepraia XUMUHU HJIEMEHTOB;

* KOHKPETHO€ XMMHYECKOE€ COCAMHECHHE KaK 3BE€HO B HENPEPHIBHOM IIENHU
MPEBPAICHAN BENIECTB, YUYACTBYIOIIEE B KPYTOBOPOTE XUMHYECKHUX 3JIEMEHTOB U
XHUMHUYECKOHN 3BOIIOINMY;

* 00BEKTUBHOCTh M MO3HABAEMOCTh 3aKOHOB IPHUPOJIbI; 3HAHHWE 3aKOHOB XUMHUH
MO3BOJISIET  YIPABISIT XUMHUYECKUMM IPEBPALICHUSIMA  BEIIECTB, HAXOJHUTh
HKOJIOTMYECKH O€30IacHbIe CIOCOOBI TMPOM3BOJACTBA W OXPaHbl OKpYKarouien
CpEbl OT 3arpsI3HECHMUS;

* B3aMMOCBSI3aHHOCTh HAyKW U MPAKTUKHU; TPEOOBAHUS MPAKTUKU — JABMKYIIAS
CuJia pa3BUTHS HAYKH, YCIIEXU MPAKTUKU 00YCIIOBIICHBI TOCTUKEHUSIMU HAYKH;

* pa3BUTHE XUMHYECKOW HAyKM WU XHMU3ALHS HAPOJHOIO XO3AMCTBA CIyXKaT
WHTEpecaM 4YeoBeKa M 00IecTBa B IEJI0M, UMEIOT TYMaHUCTUUECKUIN XapakTep U
MPU3BaHbI CIOCOOCTBOBATH PEIICHUIO TJIO0ATBHBIX MPOOJIEM COBPEMEHHOCTH.
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OTH UJIEH PEAUTU3YIOTCS yTEM JTOCTHKEHUS CICAYIOIIUX IIENIeH:

dbopMHpOBaHUE Y YUAITMXCSI XUMUUYECKON KapTUHBI MUPA KaK OPTaHUYECKON JacTH
€ro 1EJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHBI;

pa3BUTHE TIO3HABATEJILHBIX HMHTEPECOB, HWHTEIUICKTYAJIbHBIX W TBOPYECKHUX
CITOCOOHOCTEM ydYaluxcsi B MPOIECCe M3YyYCHUS UMHU XUMHUYECKOM HAyKu U ee
BKJIaJla B COBPEMEHHBIN HAYYHO-TEXHUYECKUI MPOTPECC;

dbopMHpOBaHNUE BAXHEHIINX JIOTHYECKUX OTMEpalliii MBIIIJICHUS (aHAIU3, CHHTE3,
00001eHrne, KOHKpETHU3aIlus, CpaBHEHHE | JIp.)

B MPOILECCE MO3HAHUSA CUCTEMbl BAXKHEHIINUX IOHSATHM, 3aKOHOB M TEOPUU O
COCTaBE, CTPOECHUH U CBOWCTBAX XMMHUYECKUX BEIIECTB;

BOCIIMUTaHUE YOEXKJICHHOCTH B TOM, YTO IPHMCHCHHE IOJYYEHHBIX 3HAHUN U
YMEHHUM TI0 XMMHUHU SBISETCS OOBEKTUBHOM HEOOXOIMMOCTBIO ISl O€30MMacHOM
paboTHI ¢ BElIECTBAMU U MaTepuaiaMu B ObITY U Ha MPOU3BOJCTBE;

MPOCKTUPOBAHUE M pealn3alisi BBITYCKHUKAMU OCHOBHOM IIIKOJIBI JIMYHOMN
o0pa3oBaTeIbHON TPAaCKTOPHUH: BHIOOP Tpodusisi 0Oy4eHHs B CTApIICH IIKOJIEC WU
1po(heCcCUOHATILHOTO 00pa3oBaTeIbLHOTO YUPEKICHHUS;
OBJIaJICHUE KIJIFOYEBBIMU KOMITETEHIUSAMU (yueOHO-TI03HaBaTEIbHBIMU,
UH(OPMAITMOHHBIMHU, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU ).

3HAaUUTEPHOE MECTO B  COJAEPKAHUU Kypca OTBOJUTCA XHUMHYECKOMY
skcriepuMeHTy. OH MO3BOJIAET CPOPMUPOBATH Y VYYALIUXCSA CHELHAIbHbBIE
IpeIMETHbIE YMEHUS pad0OTaTh C XUMUYECKUMH BEIIECTBAMH, BBIMOJIHATH TPOCTHIE
XUMUYECKUE OIbIThI, HAYYUTh MX OE€30MaCHOMY M SKOJOTMYECKH T'PaMOTHOMY
oOpaIIeHHIo C BEIIECTBAMU B OBITY U Ha POU3BOJICTBE.

[IpakTuueckue pabOThl CrPYNNHUPOBAHBI B OJIOKM — XUMHUYECKUE NMPAKTHUKYMBI,
KOTOPBIE CIIy’KaT HE TOJIBKO CPEACTBOM 3aKPEIUVICHUS YMEHMM U HAaBBIKOB, HO U
KOHTPOJISI KauecTBa UX COPMHUPOBAHHOCTH.

[To cBOEMY YCMOTpPEHUIO, a TAKKE UCXOS U3 BO3MOXKHOCTEN IIKOJIBLHOIO KaOMHEeTa
XAMHUHU YYUTEIIb MOXKET MU3MEHUTh U CTPYKTYPY IPEICTABICHHOTO B IIPOrpamMMe
MPaKTUKyMa, HalMpUMEp YBEIUYUTh YHUCIO JIA0OpAaTOPHBIX paboT 3a cuer
COKpAIIICHUsI JAEMOHCTpAIMid. DTO BO3MOXXHO MpU HEOOJBIIONW HAMOJHIEMOCTH
KJIACCOB B CEJILCKUX IIKOJIAX, 0COOCHHO MaJIOKOMIIJICKTHBIX.

Kypc xumnu 8 kitacca u3y4aercs B /iBa dTamna.

[lepBblii 3Tanm — XWMUSI B CTATUKE, Ha KOTOPOM pacCMaTPUBAIOTCA COCTAaB U

CTPOCHHUC aTOMa M BCHICCTBA. Ero OCHOBY COCTAaBJIAHOT CBCACHUA O XHUMHYCCKOM
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aeMeHTe u (opmMax ero CymecTBOBaHHS —aTOMaX, M30TOMaX, MOHAX, MPOCTHIX
BEIIECTBAX M MX BAXKHEWIIMX COEIUHEHUAX (OKCHAAX W APYrHMX OWHAPHBIX
COEJIMHEHHUSX, KHCIIOTaX, OCHOBAHUSAX U COJIAX), CTPOCHUU BELIECTBA (TUIIOJIOTHU
XUMHYCCKHX CBSI3CH U BUAAX KPUCTAIUTMUSCKUX PEIICTOK).

Bropoii stan — Xumusi B JMHAMUKE, Ha KOTOPOM YyYalllMecs 3HAKOMSTCSA C
XUMUYECKUMHU pEaKlIUsIMH Kak (yHKIMEH cOCTaBa M CTPOCHHUS YYACTBYIOIIMX B
XUMUYECKUX TPEBPAIICHUSIX BEIMIECTB M MX Kiaccudukamuu. CBOWCTBA KUCIOT,
OCHOBAHUU U COJIEW Cpa3y pacCMATPUBAIOTCA B CBETE TEOPUHU ANEKTPOJIUTHUECKOU
JUCCOITUAITIY.

KpoMe »3TOro, cBOWCTBa KHCIOT M COJIEM XapaKTEPU3YIOTCS TAKKE B CBETE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB.

B kypce 9 knacca BHauane o00OIIAIOTCS 3HAHUS yYalllMXcsl MO Kypcy 8 Kjacca,
anogeo3om koToporo sBusercs [lepuoanueckuii 3akon u [lepuoanueckas cucrema
xumuueckux snemeHToB JI. . MenneneeBa. Kpome Toro, 06001maroTcs cBeAcHuUs
0 XUMHYECKHX pEaKIHUsIX W UX KiIaccupuKamuu — 3HaHUS 00 YCJIOBHSIX, B
KOTOPBIX MPOSIBISIOTCS XUMUYECKUE CBOMCTBA BELECTB, U CIIOCO0AX YIpPaBJICHUS
XUMHUYECKUMHU MpOLEccaMu. 3aTeM paccMaTpUBAIOTCS OOIIME CBOMCTBA METAIIOB
u HeMerawioB. [IpuBonsATcs cBOWCTBAa IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX
METAJIJIOB WU TaJOT€HOB (MPOCTHIX BEIIECTB W COCAUHEHHH TaJIOT€HOB), Kak
HanOoJiee APKUX MPEJICTaBUTENIEH ITUX KJIACCOB AJIEMEHTOB, U UX CPaBHUTEIbHAsS
XapakTepucTuka. B Kypce moapoOHO paccMaTpuBarOTCS COCTaB, CTPOCHHUE,
CBOWCTBA, TOJNyYEeHUE W TMPUMEHEHHE OTIEIbHBIX, BAXKHBIX B XO3SHCTBEHHOM
OTHOUIEHUH BEUIECTB, 00Pa30BaHHBIX dJIEMEHTaMU 2—3T0 NEPHOJIOB.

COIAEPKXAHHUE NPOI'PAMMBI
8 KVIACC
(3 4 B Hepeutro, Beero 102 4, u3 HUX 6 4 — pe3epBHOE BpeMsl)
Beegenue (8 u)

Hpe,llMeT XUMHU. MGTOJIBI ITIO3HAHUA B XUMHUU: Ha6J'IIO)ICHI/IC, OKCIICPUMCHT,
MOACIUPOBAHUC. McTOYHUKHN XUMHYECKOM I/IH(I)OpMaLII/II/I, €C IIOJIYYCHHUC, AHAJIN3 U
NpEACTAaBJICHUC €TO PE3YJILTATOB.
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[TonsiTe 0 XUMUYECKOM 3JIEMEHTE U (popMax ero CyIecTBOBAHUS: CBOOOIHBIX
aToOMax, IPOCTBIX U CIOKHBIX BEIIECTBAX.

[IpeBparmenus BemecTs. OTIMYNE XUMUUECKUX PEAKIMA OT GU3NUECKUX SIBICHUU.
Ponb xumuu B )kU3HU yenoBeka. XeModunus u xemodoous. Kpatkue cBenenus us
VMCTOPUM BO3HUKHOBEHUS M PA3BUTHS XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B
CTAHOBJICHUM XUMHUYECKOoW Hayku — paboter M. B. Jlomonocora, A. M.
bytneposa, 1. 1. Menneneena.

XuMHuecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHX 3JIEMEHTOB U IMPOUCXOXKICHHE HX
Ha3BaHuM. Xumuyeckue Gopmyinbl. Maaexcel n koddduimrertsl. OTHOCUTENIbHbBIE
aTOMHAs U MOJIEKYJISIPHAsI MacCHhl.

[IpoBenenre pacyeToB MacCOBOM JOJU XUMHUYECKOTO DJIEMEHTa B BEIIECTBE Ha
OCHOBE €r0 (POPMYJIBI.

[lepuomuueckas cucrema xumuueckux osnemeHToB JI. WM. MenneneeBa, ee
CTPYKTypa: Majble M OOJIbIINE MEPHOIbI, TPYIIIBI U MOArpynmbl. [lepuogndeckast
CHUCTEMa KaK CIpPaBOYHOE IMOCOOME ISl MOJY4YEHHUS CBEACHUNH O XHUMHYECKUX
DJIEMEHTAaX.

HMemoncrpamuu. 1. Mogenu (mapo-crepxkHeBbie U  Ctroapta—bpurie6a)
Pa3IMYHBIX IIPOCTBIX M CJHOXKHBIX BemecTB. 2. Koymekuus CTeKIssHHOU
XUMHAYECKON mocyabl. 3. Koyekuuss MarepruanoB W W3ACIHM U3 HUX HAa OCHOBE
anmroMuHusA. 4. BzauMoencTBue MpaMopa ¢ KUCIOTOM U IOMYTHEHUE U3BECTKOBOMN
BOJIBI.

JlabopaTopHbie ombIThbl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTALIINYECKUX
BEILECTB M pacTBOPOB. 2.CpaBHEHUE CKOPOCTH HCIAPEHHUS BOABI, OJEKOJOHA U
ATUJIOBOTO CIUPTA C PUIBTPOBAIBLHON Oymaru.

IIpeameTHbIe pe3yJIbTATHI 00yUYEeHHUSA
Yuammics 10JKEH YMETh:

WCIIOJB30BaTh TIPU XapaKTEPUCTUKE BEIICCTB TMOHSATUS: «aTOM»,«MOJICKYJIa,
«XUMHYCCKHM DJJIEMCHT», «XUMHYCCKHM 3HAK, HJIM CHMBOJ», «BEIICCTBOY,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BEILIECTBOY,

«CBOMCTBA BEHIECTB», «XUMHYECKUE SBJICHUSY, «PUBUUYECKHUE SIBICHUS,
«K0d(hPUITUEHTHI», CUHJICKCBI», «OTHOCHTEIIbHAS aToOMHas Maccay,
«OTHOCHUTEJIbHASI MOJICKYJISIPHASI MAaccay, «MaccoBasi J0Ji SJIEMEHTAY;
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3HATh: TPEAMETHl HM3YyUYCHHsS] €CTECTBCHHOHAYYHBIX IUCIUIUIMH, B TOM YHCIIE
XUMHH;, XuMudeckue cumBoiibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P,
S, Si, Zn, nx Ha3BaHUS U IPOU3HOIICHNUE;

KJIACCU(PUIIMPOBATH BEIIECTBA MO COCTaBY Ha MPOCTHIE U CIOKHBIC,
pasnuyaTh: TeJa U BEIECTBA; XUMUYECKUM 3JIEMEHT U MPOCTOE BEIIECTBO;

OIMHMCHIBATH: (DOPMBI CYIIECTBOBAHMS XUMUYECKUX JIEMEHTOB (CBOOOIHBIC aTOMBI,
MIPOCTHIE BEIECTBA, CJOKHBIC BEIECTBAa); TaOnuuHyro ¢opmy [lepmomnueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB;

noyioxkeHue osnemeHta B Tabmune J[. M. MenpeneeBa, MCHONB3yS TOHSITHS
«MEPUOJI», «TPYIay, «TJIaBHAs MOATPYIINa», «M000YHAs MOATPYIa»; CBOWCTBA
BEILIECTB (TBEPABIX, KUIKHUX, TA3000pa3HBIX);

OOBSICHAITh CYIIHOCTh XUMHUYECKUX SIBICHUH (C TOYKM 3pEHHUS aTOMHO-
MOJICKYJIIDHOTO YYCHHS) WU HX IMPUHIMIHAIBHOE OTJIMYHME OT (PU3HUICCKUX
SIBIICHUI;

XapaKTepU30BaTh. OCHOBHBIC METOJBI M3y4EHHUS ECTCCTBCHHBIX JUCIUILUIAH
(HaOnroIeHne, SKCIIEPUMEHT, MOJCIHMPOBAaHKE); BEMIECTBO IO €r0 XHUMHYECKOH
dbopMyIie COracHO TUIaHy: Ka4eCTBEHHBIM COCTaB, THIT BelecTBa (IIPOCTOE WIIH
CIIO)KHOE), KOJIMYECTBEHHBIM COCTaB, OTHOCHTEIbHAS MOJCKYJspHAs Macca,
COOTHOIIIEHHUE MAacC D3JCMCHTOB B BEIECTBE, MACCOBBIC JIOJU DJIECMCHTOB B
BeIICCTBE (VI CIOKHBIX  BEIICCTB); POJb XUMHUHU (ITOJIOKHTEIBHYIO U
OTPHIIATEILHYI0) B KU3HU YeJIOBEKa, apr'yMEHTHPOBATh CBOE OTHOIIECHUE K 3TOMN
npo0ieme;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MaccCy BEIECTBA U MAaCCOBYIO JIOJIO
XUMHUUYECKOTO 3JIEMEHTA B COCIMHCHUSX;

MPOBOAUTL HAOIIOJIEHUS] CBOMCTB BEIIECTB U SBJICHUM, MPOUCXOMSIINX C
BCILIECTBAMU;

COOJTI0IaTh TpaBUjia TEXHUKHA OE30MAaCHOCTH TPH TMPOBEIACHUHM HAOIIONCHUN H
71a00paTOPHBIX OTBITOB.

Tema 1. ATOMBI XUMHY€eCKHX 3JIeMeHTOB (134)

ATOMBI Kak (popma CyIIECTBOBAHMSI XUMUYECKHUX AJIEMEHTOB.
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OCHOBHBIE CBEJEHUS O CTPOECHHUU aTOMOB. JlOKa3aTenbCTBA CI0KHOCTU CTPOCHUS
atoMoB. OmnbiTel Pesepdopna. Ilnanerapnas mozpens crpoenuss aroma. Cocrtas
aTOMHBIX sJ€p: IPOTOHBI, HEUTpPOHBl. OTHOCUTENBHAs aTOMHas Macca.
B3anuMocBsI3p NOHATUN «IIPOTOH», «HEUTPOH)», «OTHOCUTENbHAS aTOMHAsl Maccay.
M3meHeHue yucina OpoTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XWMHYECKHX
AJIeMEHTOB. M3MeHeHue uunciaa HEUTPOHOB B sAlpe aroMa — oOpa30BaHHE
n30TonoB. COBpEMEHHOE ONpENENCHUE TOHATHS «XUMHYECKHU 3JIEMEHTY.
M30TOMBI KaK pa3HOBUIHOCTH aTOMOB OJIHOI'O XUMHUYECKOTO 3JIEMEHTA.

OnextpoHsl. CTpOEHUE 3JEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKUX AJIEMEHTOB
MaJlbIX IIepUOA0B. IIoHATHE O 3aBEPIIEHHOM JJIEKTPOHHOM YPOBHE.

[lepnognueckas cucrema xumudeckux 3yeMeHToB J[. . Menneneesa u crpoenue
aTOMOB — (PU3WYECKUI CMBICH MOPSAKOBOTO HOMEpA AIIEMEHTA, HOMEpa IPYIIIbI,
HOMeEpa MepuoJa.

N3meHnenue uuncia QJICKTPOHOB Ha BHCHIHCM JJICKTPOHHOM YPOBHC aTOMa
XUMHUYCCKOTO JJIEMCHTA — O6pa3OBaHI/IC IMOJIOKUTCIIbHBIX M OTPHUIATCIbHBIX
HOHOB. I/IOHBI, O6pa3OBaHHBI€ aToOMaMH MCTaJ1IJIOB

U HeMeTawoB. [IpuymHBI HW3MEHEHUS METALIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB B nepuojaax u rpymnmnax. ObpazoBanue OMHApHBIX coeauHeHui. [lonsTue
00 noHHOM cBsi3u. Cxembl 00pa3oBaHUsI MOHHOW CBsi3U. B3anMojeiicTBue aToMOB
AJIEMEHTOB HEMETAVIOB MEXIy CO000i — 00pa3oBaHUE JBYXaTOMHBIX MOJIEKYJII
MPOCTHIX BEILIECTB.

KoBanienTHass HemoJisipHass XWMHUYECKasl CBSI3b. ODJIEKTPOHHBIE W CTPYKTYpPHBIE
dbopmybl. BzanmoieiicTBie aTOMOB HEMETAIJIOB MEXAY co00il — oOpa3oBaHue
OWHAPHBIX COCIMHCHHWA HEMETAUIOB. JIEKTPOOTPHIATEILHOCTh. KoBameHTHas
noJisipHasi CBs3b. [IOHSTHE O BAJICHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BBIBATh
KOBAJICHTHBIE XUMHUYECKHUE CBSI3H.

CocraBnenue ¢opmysl OMHAPHBIX COCIUHEHUN MO BajeHTHOCTH. Haxoxienwue
BaJICHTHOCTH TO (opmysie OWHapHOTO coeauHeHus. B3anmMojeicTBHE aTOMOB
METaJIOB MEXTYy CO00M — 00pa3oBaHUE METAUTMUYECKUX KpucTawioB. [ToHsaTre o
METAJJIMYECKOU CBS3H.

JemoncTpanuu. Mojaenn aToMOB XUMHUYECKHX 3JIEeMEHTOB. llepuoanueckas
cuctema xummudeckux snemenToB J[. . Menpaeneesa (paznudaabie Gopmbi).
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JlabopatopHble onbIThI. 3. MoenpoBaHre NPUHIMUIIA AEHCTBUS CKAaHUPYIOLIErO
MUKpockona. 4. V3rotoBineHue mojieneil MOJeKyn OWHApHBIX COCJUHEHUN. 5.
N3rotoBneHne MOAENM, WIUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.

IIpeameTHbIe pe3yJbTATHI 00yUEeHHUSA
Y4aamuiics 10JKEH YMETh:

WCIIOJIB30BaTh MPU XAPAKTEPUCTUKE ATOMOB TMOHSTHUS: «IPOTOH» ,«HEUTPOHY,
(QIIEKTPOH»,  «XUMHUYECKHUUA  DJIEMEHT», «MacCOBOE  YHUCIIO»,  «HU30TOID,
«QIEKTPOHHBIN CIIOI», «IHEPTETHUECKUN YPOBEHBY,

«AJIEMEHTBHI METAJUIbDY, «IJEMEHThl HEMETAJUIbl»; MPU XAPAKTEPUCTUKE BEILECTB
MOHSATUSI «HOHHAs CBSI3b», «HUOHBI», «KOBAJICHTHAs HEMOJIAPHAS CBSI3bY,
«KOBAJICHTHAsI TIOJISIPHAS CBS3bY, «IJICKTPOOTPHUIATEIBHOCTEY», «BAJCHTHOCTDHY,
«METAJUINYECKast CBSA3bY»; OMUCHIBATH COCTAB U CTPOEHUE AaTOMOB 3JIEMEHTOB C
nopsiaAkoBbiIMi  Homepamu 1—20 B Ilepuonnueckoil cucremMe XHUMUYECKHX
sanemeHToB J[. 1. MeHneneeBa; cOCTaBIsATh CXEMbI PACIPEICIICHUS AIEKTPOHOB 10
AJIIEKTPOHHBIM CJIOSIM B JJIEKTPOHHON O0OJIOUKE aTOMOB; CXEMbl 00pa3oBaHUs
Pa3HBIX TUIIOB XUMUYECKOMN CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUIMUECKOM );

OOBSICHATH 3dKOHOMCPHOCTH HU3MCHCHUA CBOMCTB XHMMHUCCKHMX DJICMCHTOB
(3apﬂz[013 AACPp aTOMOB, YHMCJIa 3JICKTPOHOB Ha BHCHIHEM 3JICKTPOHHOM CJIOC, YU CJIO
3AIIOJIHACMBIX JJICKTPOHHBIX CJIOCB, palnyC

aToMa, JIEKTPOOTPHUIIATEIIBHOCTh, METAUIMUECKHNE U HEMETAJUIMUECKHUE CBOMCTRA)
B mepuojax U rpynnax (TinaBHeIX mnoarpynmnax) Ileproguueckoil cuctembl
xuMudeckux saemeHToB 1. 1. MenneneeBa

C TOYKH 3pCHHUA TCOPHUU CTPOCHHUA aTOMaA,

CpaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHX D3JIEMEHTOB, HAXOASIIUXCS B OJHOM
nepuojic Wik TiaBHOM mnoarpynmne I[lepuoandyeckoil CUCTEMBI XUMHYECKHX
anementoB JI. M. MenzaeneeBa (3apsioB siiep aTOMOB, YHCIa SJIEKTPOHOB Ha
BHEIIIHEM 3JICKTPOHHOM CJIOE, YUCJIO 3aIlOJIHAEMBIX AJIEKTPOHHBIX CIIOEB, PAIHYC
aToMa, 3JIEKTPOOTPULIATEIbHOCTh, METANIMYECKUE U HEMETAJUTMYECKUE CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX DJIEMEHTOB MO UX MOJIOKCHUIO B
[lepuomnueckont cucreme xumuueckux onemeHtoB [l WM. Menaeneena
(XMMUYECKHI 3HAK, TMOPSAAKOBBIM HOMEp, MEpHOJ, Tpylnmna, MNOATpyMNna,
OTHOCHUTEJIbHAs aTOMHAsi Macca, CTPOCHUE aToMa — 3apsij spa, YUCIIO MPOTOHOB
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U HEHUTPOHOB B sJipe, OOIIee YMCIO 3JIEKTPOHOB, paclpeieieHHe 3JIEKTPOHOB IO
AIIEKTPOHHBIM CIIOSIM);

OIIPCACIIATH THUII XUMMYECKOM CBSI3HU MO q)OpMYJ'IC BCIICCTBA,
MMPUBOAUTDL IIPHUMCPLI BCHICCTB C PA3HBIMHU TUIIAMHU XUMHYECKOM CBA3U,

XapaKTEePU30BaTh MEXAHM3MbI O00pa30BaHUS KOBAJICHTHOW CBs3M (OOMEHHBIN),
WOHHOM CBSI3U, METANINYECKON CBA3H;

YCTaHaBJIMBATb TMPHYUHHO-CICACTBCHHBLIC CBs3M: COCTAaB BCIICCTBA — THII
XUMHUYECKOU CBi3H,

COCTaBIIATh (POPMYJIbI OMHAPHBIX COCAMHEHUN M0 BaJICHTHOCTH;
HaXOJUTh BaJICHTHOCTb JIEMEHTOB MO PopMysie OMHAPHOTO COCAUHEHUSI.
Tema 2. IIpocTbie BemecTa (9 4)

[lonoxxeHne MeTauioB M HEMETauloB B llepmoandeckod cucTeMe XMMHYECKHX
anemeHTtoB JI. M. MeHneneeBa. BaxHeunuine mnpocThi€ BEIIECTBA — METAJUIBI
(>kene30, adOMHHUHN, KaJbIUi, MarHui, HaTpui, kKaaui). OOmme Qusndeckue
CBOMCTBA METAJIJIOB.

Bakneiiime mpocThie BEIIECTBA HEMETAIUIbI, 00pa30BaHHBIE aTOMaMH KHCJIOPO/Ia,
BOJIOpOJIa, a30Ta, cephl, pocdopa, yrieposa.

MOHeKy.]'H)I IIPOCTBIX BCIICCTB HCMCTAJLUIOB — BOAOpOdA4, KHCIOPOJAd, a30Ta,
rajoreHoB. OTHOCHUTEIILHAS MOJICKYJIApHAsA Macca.

CnocoOHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB K OOpa30BaHUIO HECKOJIbKUX
MPOCTHIX BEHIECTB — aJUIOTPONHs. AJUIOTPOINHBIE MOIU(PHUKAIMUA KHUCIOPOJa,
docdopa, omoBa. Meraumueckue W HEMETALIUYECKHE CBOMCTBA MPOCTHIX
BemeCTB. OTHOCUTENBHOCTD 3TOTO TOHATHSL.

Uucno Asoragpo. KomnuectBo BemectBa. Monbs. MonsipHass macca. MosipHbIii
o0BeM Ta3000pa3HbIX BemecTB. KpaTHble eAMHUIBI W3MEPEHUS] KOJUYECTBA
BEIIECTBA — MWJUIAMOJIb U KUJIOMOJIb, MAJUIMMOJISIPHAS. U KUJIOMOJISIPHAST MACCHI
BEIIECTBA, MUJUTMMOJISIPHBINH KIJIOMOJISIPHBIN 00BEMbI Ta3000pa3HBIX BEIIECTB.

PacyeTsl ¢ HCHOIB30BAHMEM TIOHATHH «KOJHWYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPOY.
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HNemouncrpanuu. [lonydenne o3ona. OOpa3ipl 0€10ro U CEporo 0jioBa, OeIoro u
KpacHoro ¢ochopa. HekoTopbie MeTamTbl M HEMETAILIBI ¢ KOJTMYSCTBOM BEIIIECTBA
1 Mo, MonsipHBIN 00beM ra3000pa3HBIX BEIIECTB.

Jlabopatopubie onbIThl. 6. O3HaKOMJIEHHWE C KOJUIGKIIMEH MeTaioB. 7.
O3HaKOMIIEHHE C KOJUIEKIMENH HEMETAJUIOB.

IIpeameTHbIe pe3yJbTATHI 00yUEeHHUSA
Y4yanuiics 10JKEH YMETh:

HUCIIOJIB30BAaTh Inpu XapaKTCPHUCTUKE BCIICCTB IIOHATHUA: «MCETAaJlIIbD»,
«IUIACTUYIHOCTB», «TCIIOIIPOBOIHOCTL», «QJICKTPOIPOBOAHOCTDL), «HCMCTAJIIbD?,
«AJUIOTPOIIUA» , KAJIJIOTPOIIHBIC BUAONM3MCHCHUA, I MOIII/I(l)I/IKa]_II/II/I»;

OMMUCEIBATH TIOJIOKECHUE DJIEMEHTOB METAJUIOB W DJIEMEHTOB HEMETAIJIOB B
ITepuomuueckont cucreme xumuueckux 3mneMeHToB 1. . Mennaeneena;

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) IIPOCTBIC BCUICCTBA HA MCTAJIJIBI 1 HCMCTAJIJIBI, 9JICMCHTBI,

OIIpCACIIATE IIPUHAMIICKHOCTD HCOPTAHNYCCKUX BCIUICCTB K OTHOMY M3 N3YUCHHBIX
KJIaCCOB — MCTaJlJIbl U HCMCTAJLJIbI,

AOKa3bIBATh OTHOCHUTCIBHOCTL OCJICHUA IIPOCTBIX BCIOCCTB Ha MCTAMIIbBI H
HEMCTAJIJIbI,

XapakTepu3oBaTh 001IMe (PU3NIECKUE CBONCTBA METAIIIIOB;

YCTaHaBJIMBATh INPUYUHHO-CICACTBCHHBIC CBA3KM MCKAY CTPOCHHUCM aTOMa H
XUMHUYECKOM CBSI3BIO B IMPOCTBIX BCHICCTBAX — MCTAJJIaX U HCMCTAJIJIAX;

OOBSACHATH MHOTOOOpPA3ue MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KAK aJNTIOTPOIUS;

ONHMCHIBATh CBOMCTBA BEIIECTB (Ha MPUMEpPAX MPOCTHIX BEIIECTB —METAIJIOB U
HEMETAJIJIOB);

COOJTI0/IaTh TpaBUjia TEXHUKHA OE30MAacCHOCTH IPH TMPOBEIACHUHM HAOIIONCHUN H
Ja00pPaTOPHBIX OIBITOB;

HCIIOJBb30BATh IIPHU PCIICHUHN PACUCTHBIX 3aJa4 IMOHATHUA: «KOJINYCCTBO BCIICCTBA»,
«MOJIb», KIIOCTOSAHHAsA ABOFa)IpO», «KMOJISIpHas Maccay, «MOJ'ISIpHBIﬁ 00BEM ra3zoB»,
«HOPMAJIbHBIC YCJIOBHS),
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MNPOBOJANUTL PpPacCdHCTbl C HCIIOJIb30BAHUCM MOHSITHH: «KOJUYECTBO BCIICCTBA»,
«MOJISIpHAs Maccay, ((MOJI)IpHBIﬁ 00BeM ra30B», «IIOCTOSAHHAA ABoraz[po».

Tema 3. CoennHeHUs1 XUMHYECKHUX 3J1eMeHTOB (18 4)

Crenenb okucicHus. CpaBHEHHE CTEICHHM OKHCIICHHS U BaJICHTHOCTH.
OmnpenerneHre CTEICHW OKHUCIICHUS JJIEMEHTOB B OWHApPHBIX COCAMHCHHSX.
CocraBnenue ¢hopmya OMHAPHBIX COSAMHEHUH,00ITHI CIOCO0 MX HAa3BAaHUH.

bunapHble cOeIMHEHUSI METAJUIOB M HEMETAJUIOB: OKCHJIbI, XJIOPUIBI, CYIb()UABI U
np. CocraBiaenne ux ¢opmyi. buHapHbIE COCTUHEHHS HEMETaUIOB: OKCHJBI,
JeTy4yue BOJOPOJHbIE COEAMHEHMs, MX COCTaB W Ha3BaHus. l[IpencraBurenu
OKCHUJIOB: BOJa, YIVIEKHCIBIA Ta3, HerameHas u3BecTb. lIpencraBurenu neTydmx
BOJOPOJHBIX COETUHEHUI: XJIOPOBOJOPO U AaMMHAK.

OCHOBaHI/IH, X COCTaB M Ha3BaHMHI. PaCTBOpI/IMOCTL OCHOBaHUHN B BOJC.
HPGIICTaBI/ITCJIH HlGJIO‘IGfIZ T'HMAPOKCUABI HATPHA, KAl W KaJIbIHA. ITonstue 06
HHAUKaTOpax U KAYCCTBCHHBIX PCAKIMAX.

KI/ICJ'IOTBI, X COCTaB M Ha3BaHMII. KHaCCI/I(l)I/IKaHH}I KHCJIOT. HpeI[CTaBI/ITGJII/I
KHCJIOT: CCpHasA, COJIsIHAdA, a30THA. [IonsiTHE O MIKaJIE KUCIOTHOCTH (HIKEUIa pH)
N3meHeHue OKpPaCKu HHANUKATOPOB.

Conu Kak NpPOW3BOJIHBIE KUCIOT M OCHOBAaHUW, HMX COCTaB W Ha3BaHUS.
PactBopumocTs coneit B Boze. [IpeacraBurenu conei: XJIOpu HaTpusi, KapOoHAT U
dbocdar kampiuys.

AMOp(QHBIE ¥ KPUCTAIMYECKUE BELIECTBA.

MexXMOoNeKyIsapHble  B3aUMOACUCTBUSL. Wbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAUNIMYECKUX PEIIETOK.

UucTtsle BemecTBa U cMecu. [IpuMepbl KUAKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YMCTBHIX BelecTB U cMmeced. Mx coctaB. MaccoBasi u oObemMHasi J0TU
KOMITOHEHTa CMeCH. PacueTsl, CBA3aHHBIC C UCIIOJIBb30BAHUEM MOHATHUS «JI0JISD.

HMemoncTpamuu. OOpasmbl OKCHUIOB, KHUCJIOT, OCHOBaHHMM u coneil. Mopgenu
KPUCTAUIMYECKUX PEHIETOK XJIOpUJa HaTpus, aimasa, okcuaa yriepona (IV).
KucnoTHo-11€1049HbIE HHAUKATOPBI, U3MEHEHNE WX OKPACKH B Pa3JIMYHBIX CpeAax.
YHuBEpCcalbHbII MUHAUKATOP W HU3MEHEHHUE €ro OKPACKHM B PA3IMYHBIX Cpeaax.
[Txama pH.
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JlabopatopHbie onbIThl. 8. (O3HAKOMIIEHHE C KOJUIEKIIMEHM OKCHIOB. 9.
O3nakomieHne co cBoiicTBamMu amMmuaka. 10. KauvecTBeHHass peakuuss Ha
yriekucaelil ra3. 11. Onpeaenenue pH pacTBopoB KUCIOTHI, MIEIOYU U BOABL. 12.
Onpenenenne pH 1UMOHHOTO ©  s0JOYHOTO COKOB Ha cpe3e  IUIOJIOB.
13.03nakomiieHne ¢ Kosuiekuuen coseit. 14. O3HakoMJIEHHME C KOJUIEKIMEH
BEILIECTB C Pa3HbIM TUIIOM KPUCTANIMYECKOW pelieTku. M3rotoBiieHHe Mojelnen
KPUCTAJUIMUECKUX pemieTok. 15. O3HakoMiIeHHE ¢ 00pa3oM rOpHON TOPOIbI.

IIpenmeTHble pe3yJibTaThl 00y4eHUs
Yyanmiics T0MKEH YMETB:

UCIIOJIB30BaTh IPU XAapAKTEPUCTHKE BEIIECTB IOHATHS: «CTENEHb OKHMCIICHUSD,
«BAJIEHTHOCTBY», «OKCHUJIbD», «OCHOBAHUS», «ILEIOYN», «KAUECTBEHHAsl PEaKLMsD,
«UHJIUKATOP», «KUCITIOTBI», «KUCIOPOACOAEPKALIUE KUCIOTBI, «OECKUCIOPOIHbIE
KHCIIOTBD», «KHCJIOTHAs Cpefa», «IUeJIoYyHas cpelna», «HEUTpalbHas cpenay,
«wkana pH», «comm», «aMOp(HBbIE BEIIECTBA», «KPUCTAIUIMYECKUE BEILECTBAY,
CKPUCTAJUTMYECKAsl PEIIETKa», «UOHHAs KPUCTALUIMYECKas PEIIeTKa», «aTOMHas
KPUCTAJUIMUECKAsT PELIETKa», «MOJIEKYJISIpHAas KPUCTAJUIMYECKas PpELIeTKa,
«METAJUTMYECKasl KpUCTAJUIMUECKas PEeIIETKA», KCMECHY;

KJ'IaCCI/I(l)I/II_[I/IpOBaTB CJIOXKHBIC HCOPIraHMYCCKHUC BCIICCTBA 110 COCTAaBy Ha OKCHIBI,
OCHOBAaHM:A, KHCJIOTBI U COJIM; OCHOBAHHU, KHUCJIOTBEI U COJIM IIO PAaCTBOPHUMOCTH B
BOJAC; KMCJIOTHI ITO OCHOBHOCTH N COACPIKAHHUIO KUCIIOPOAA,

OTIPEIEIISTh TPUHAIIICKHOCTH HEOPTAaHUYECKUX BEIIECTB K OJJHOMY M3 M3yYEHHBIX
KJIACCOB (OKCHJIBI, JIETyYHEe BOJOPOAHBIC COSAMHEHMS, OCHOBAHMSI, KUCIIOTHI, COJIN)
o opmyiie;

OTKCHIBaTh CBOMCTBA OTAEJBHBIX MpPEJICTAaBUTENECH OKCUIOB (Ha MpUMEpPE BObI,
YIJIEKUCIIOrO Ta3a, HeralueHOW M3BECTH), JIETyUYUX BOJOPOJIHBIX COEAMHEHUN (Ha
npUMepe XJOpPOBOJOPOAAa U aMMHaKa), OCHOBAaHMU (Ha HpUMEpe TMIPOKCHUIOB
HATpUs, KaJdusl U KaJblLus),KUCIOT (Ha MPUMEpPE CEpHOM KHUCIOThI) U coyield (Ha
npuMepe XJiopuaa HaTpus, kapOoHaTa Kaiblus, GocdaTta Kaablius); ONpeaesTh
BAJICHTHOCTh W CTENEHb OKHUCJIEHUS JJEMEHTOB B BELIECTBAX; COCTABIAThH
(bopMyJibl OKCHIOB, OCHOBAHUM, KUCJIOT U COJIEH MO BAJEHTHOCTSIM U CTEHEHSIM
OKHCIIGHUSI DJIEMEHTOB, a TakKe 3apsJAaMHOHOB, YyKa3aHHbIM B TabiuIe
pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U COJICH; COCTaBISATh Ha3BaHUS OKCHUIOB,
OCHOBaHUI, KUCJIOT U COJEH; CpaBHMBATh BaJEHTHOCTh U CTENEHb OKUCJICHMS,
OKCHUJIbl, OCHOBAaHHS, KHCJIOTBI M COJU IO COCTaBy; HCIOJIb30BaTh TaOIUILy
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pPaCTBOPUMOCTH [UIl ONPEACIIEHUS PACTBOPUMOCTH BEILECTB; YCTAaHABJIMBATH
TEHETUYECKYIO CBSI3b MEXKIY OKCHUAOM M THJIPOKCHJIOM M HAaoOOpOT; MPUUYMHHO-
CJICICTBEHHBIE CBSI3H MEXJY CTPOCHMEM aToMa, XMUMHUYECKOH CBI3bI0 U TUIIOM
KPUCTAUIMYECKON  pElIeTKM XUMMYECKUX  COCIMHEHUM;  XapaKTepU30BaTh
aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAUIMYECKNE KPUCTALIMYECKUE PELIETKHU;
cpexay pacTBOpa C MOMOWIBIO IIKainbl pH; NmpuBOAWTE NpHUMEpPHI BEIIECTB C
pPa3HBIMU TUIIAMU KPUCTAJUIMYECKON PEIICTKH;

IMPOBOJUTH Ha6J'IIOI[eHI/I$I 3a CBOMCTBaMu BCUICCTB M ABJICHUAMHU, IPOUCXOAAIINMHA
C BCIIICCTBAMMU,

coOMI0IaTh TMpaBWiIa TEXHUKU OE30MACHOCTH MpU MPOBEACHUH HAOTIOACHUA U
OITIBITOB;

HCCIICOA0BATh CPCAY paCTBOpa C IOMOIIbIO HHANKATOPOB,
9KCIICPUMCHTAJILHO pa3jindaTb KUCJIOThI U MICJI0OYH, ITOJb3YACh HHAWKATOPAMU,

HCIIOJIB30BAaTh IIPpH PCIICHHHN PAaCUYCTHBIX 3adad IIOHATHA «MacCCOBad HdOJIA
9JICMCHTA B BCHICCTBC», «MACCOBaA AOJIAA paCTBOPCHHOI'O BCIICCTBA», «o0BeMHas
JOJIA ra3006pa3H0r0 BCIICCTBA»; IIPOBOJAUTL PACUYCThI C UCII0JIb30BAHUCM MIOHSTUI
«MaccoBass JOJiA JJICMCHTAa B BCHICCTBC», «MacCCOBad A0 PpPacCTBOPCHHOI'O
BCIICCTBA», «o0BeMHas JOJIA I’&3006p33H01“0 BCIICCTBA».

Tema 4. U3MmeHeHus1, npoucxoasinue ¢ Bemecrsamu (15 v)

[TonsiTue HBJ’ICHHﬁ, CBA3aHHBIX C U3MCHCHUAMMH, IMPOUCXOAAINHNMHU C BCIICCTBOM.
HBJ’ICHI/IH, CBA3aHHBIC C U3BMCHCHUCM KPUCTAJIMYCCKOI'O CTPOCHHA BCIICCTBA IIPHU
IIOCTOAHHOM €TI0 COCTaBC, — (bI/IBI/I‘-IeCKI/Ie SBJICHUS.

duznyeckue SBICHUS B XUMHH: AUCTHILIISAIMSA, KPUCTAJUIN3AIIMS, BHITAPUBAHNUE U
BO3TOHKA BEIIECTB, (GUILTPOBAHUE U LICHTPUPYTUPOBAHHE.

SIBeHus, CBsI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XMMHUYECKUE PEAKIIUU.
[Ipu3Haky U yCJIOBUS NPOTEKAHUS XUMUYECKUX PEaKUUil. BelieleHue TeioTel U
cBeTa — peakinuu ropenus. [losTue 00 9K30 U SHAOTEPMUUYECKUX PEAKITUSIX.

3aKOH COXPAHEHUSI MACCHI BEMIECTB. XUMUYECKHE YPABHEHUSI.

3HadeHne WHAEKCOB M KoddduimentoB. CocTaBieHUE YPaBHCHUA XUMHUYECKUX
peaKiuu.
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Pacuerbl 1m0 XUMHYECKMM YpaBHEHUsIM. PelneHue 3agady Ha HaXOXKICHUE
KOJIMYECTBa, MAacChl WKW 00beMa MPOJYKTa PEaKIMH MO KOJWYECTBY, Macce WU
00bEMy HCXOJHOTO BellecTBa. PacyeThl ¢ HCMOMB30BAaHUEM IOHSTHS <JIOJISD»,
KOTJla MCXOJIHOE BEIIECTBO JIaHO B BHJIC PAacTBOpa C 3aJlaHHOM MaccoBOM jaoJiei
PaCTBOPEHHOTO BEIIECTBA WIIM COJICPKHUT OMPEACICHHYIO JOJII0 TPUMECEH.

Peakunn paznoxenud. IlpeacraBieHne O CKOPOCTH XUMHUYECKUX PEaKIUU.
Karamuzaropel. ®epmentsl. Peaknum coennnenus.  Karanuthdeckue
HEKATAIMTUYECKUE PEAKIMU, OOpaTMMble W HEoOpaTHUMbIC peakiuu. Peaxiuu
3aMelleHuss.  PAx akTMBHOCTM — METAJUIOB, €r0  MCIOJBb30BAHUE A
MMPOTHO3UPOBAHUSI BO3MOXXHOCTH TPOTEKAHUS PEAKIUMUA MEXIY METALIAMU H
KUCJIOTAMH, PEAKIIMH BHITECHEHUS

OJIHUX METAJIOB U3 PaCTBOPOB HX COJEH APYrMMH MeTainamu. Peakuun oOMeHa.
Peakuuu HelTpanuszanuu. Y cioBUs NMPOTEKAHUS PeaKkIuil oOMeHa B pacTBOpax J0
KOHIIa.

THUIIBI XUMUYECKHUX pPEAKINNA HA PUMEPE CBOMCTB BOABL. Peakuus pa3inoxeHus —
IIEKTPOJIU3 BOAbI. Peakuyu cOoeIMHEHUs — B3aMMOJEUCTBHE BOJBI C OKCUIAMU
METAJJIOB M HEMETAJUIOB. YCIOBHE B3aUMOJCUCTBUS OKCHUIOB METAILIOB U
HeMeTauloB ¢ Bojou. llonsatue «ruapoxkcuaep». Peakumm 3amMelneHus —
B3aMMOJIEICTBHE BOJBI C MeTaJUIaMU. Peakiinu oOMeHa — ruipoIin3 BELECTB.

HMemoncTpanuu. [Ipumepsl dusnueckux sBICHUN: a) TulaBieHue mnapaduHa; 0)
BO3TOHKA MOJ1a WK OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAIICHHBIX COJICH; T)
mudPy3us TyMHUCTHIX BEIMIECTB C TOPSAIICH JIAMIIOYKKA HakaimuBaHws. [Ipumepsr
XAMHWYECKUX SIBJICHUN:

a) ropeHue Maruus, ochopa; 6) B3aUMOAEHCTBUE COJSTHON KUCIOTHI C MPaMOPOM
WU MeJoM; B) mosydeHue ruapokcuaa meau (II); r) pacTBopeHue moy4eHHOTO
TUAPOKCHUIA B KUCIOTaX; /1) B3aumojiericteue okcuaa meau (I1) ¢ cepHoit kuciaoroi
IIPU HArpeBaHUU; €) Pa3JI0KEHUE IEpMaHTraHaTa Kajlusl; 5K) pa3oKeHHe MepoKCuIa
BOJIOpOJia C MOMOIIBIO0 TUOKCHAa MapraHiia u KaTajiasbl KapToQels WIi MOPKOBH;
3) B3aUMOJIEUCTBUE pPa30aBICHHBIX KUCIOT C METAJJIAMH.

JlaGopaTopHbie onbiThl.16. [IpokannBaHue Meau B IJIAMEHM CIHUPTOBKU. 17.
3amereHue Meau B pactBope xsopuaa meau (I1) xemnezom.

IIpeamMeTHBbIE pe3yabTaThl 00y4eHHsA

VYyamuiics 10MKEH yMETB:
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WCMOJIb30BaTh TMPHU  XAPAKTEPUCTUKE BEIIECTB MOHATUS:  «JIUCTUIUISLIUASY,
«TEPETOHKAY, «KPUCTALTU3ALMS, «BBITAPUBAHNUEY, «(DUIBTPOBAHUEY, «BO3TOHKA,
Wi cyOauManus», «OTCTAauBaHUE», «IEHTPUDPYTUPOBAHHUE», «XUMHUYECKas
peakuus», «XUMHYECKOE YpPABHEHHE», «PEAKIUU COCIUHECHUSN», «PEAKLIHUH
Pa3lIOKEHUS», «peakluu OOMEHa», «peaklMu 3aMelICHUs», «PeaKkiuu
HEUTpANIU3ALUN», «IK30TEPMUUYECKUAE PEAKLIUN», «IHIOTCPMHUUYECKUE pPEAKIIUN»,
«peaKmuy TOPEHUS», «KaTaTu3aTopbl», «(PEPMEHTHD, «OOpaTUMBIC pEaKIIUNy,
«HEOOpaTHMBIC PEAKIUN», «KATATUTUYECKHE PEaKINN», «HEKATATHUTHYCCKHUE
peaKuum», «psAl aKTUBHOCTU METAJUIOBY, «THUAPOJIN3)»; YCTAHABINBATH IPUUNHHO-
CJICJICTBEHHBIC CBSI3U MEXIY (U3HMUECKUMHU CBOMCTBAMM BEIIECTB U CIIOCOOOM
pas3aeneHust CMecen;

OOBSCHATh 3aKOH COXPAHEHHS MacChl BEIIECTB C TOYKM 3pPEHUS AaTOMHO-
MOJIEKYJISIPHOTO YUCHHUS;

COCTaBJIATh YpPAaBHCHHA XHNMHYCCKUX peaKHI/Iﬁ Ha OCHOBC 3aKOHa COXpPaHCHMHA
MacCChI BEIICCTB,

OIIMCBIBATb PCAKIIHUHU C IIOMOIIBIO CCTCCTBCHHOI'O (pYCCKOFO HnIm pOIIHOFO) A3bIKa 1
A3bIKA XUMUH,

KJIacCU(PUIIMPOBATh XUMHUYECKHME PEaKIMU IO YHUCIYy U COCTaBY MCXOIHBIX
BEII[ECTB U MPOAYKTOB PEAKIUU; TEIIIOBOMY 3P HEKTy; HAPABICHUIO MPOTEKAHMS
PEaKIMK; yYaCTHIO KaTaau3aTopa;

UCIIOJIb30BaTh TaOJMIly PACTBOPUMOCTH JJIsi  OMpPEAENICHHUS BO3MOXKHOCTHU
MpPOTEeKaHUsI  peakiuii  oOMeHa; DJIEKTPOXMMHUYECKHH  psii  HaIpsHKEHUUN
(aKTUBHOCTH) METAJUIOB JJIA ONpPENETICHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIIHid
MEXK1Yy METaJJIlaMHi U BOJHBIMU PACTBOPAMU KHUCJIOT U COJIEH;

HaOJII0/IaTh W OIKCHIBATH NMPHU3HAKH W YCIOBHUSI TEUCHUS XMMHUYECKHX PEaKIIHH,
JieJIaTh BBIBOJIBI HA OCHOBAHUM aHAJIN3a HAOIIOICHHM 33 SKCIIEPUMEHTOM;

IIPOBOJIUTH PACYETHI 110 XMMHUYECKUM YPAaBHEHHSIM Ha HAXOXICHHUE KOJMYECTBA,
Macchl WM 00beMa NPOJYKTA PEAKIUU IO KOJIMYECTBY, Macce WU 00beMy
HWCXOJIHOTO BENIECTBA, C MCIIOJL30BAHUEM MOHATHUS «JOJIs», KOTrJa HMCXOJHOC
BELIECTBO JAaHO B BHUJE PacTBOpa C 3aJaHHOM MAaCCOBOW JI0JIEW PACTBOPEHHOIO
BEIIECTBA UM COLAEPKUT ONPEICICHHYIO IO IPUMECEH.

Tema S. IlpakTukym 1.

IIpocreiiime onepanum ¢ BemecTrsoM (S 4)
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1. IlpaBmia TexHuku O€30MacHOCTH TpH paboTe B XUMHYECKOM KaOHHETe.
[Tpuembr oOpamieHus c 1a00OpaTOpHBIM OOOPYAOBAHWEM M HarpeBaTEIbHBIMU
npubopamu. 2. HaOmropeHus 3a W3MEHEHUSMH, MPOUCXOJAIIMMHM C TOpsLIEH
CBEYOM, U UX OINHUCAaHUE (JIOMAIIHUN SKCIEPUMEHT). 3. AHaJIU3 MOYBBI U BOJBI
(momamHuit  skcnepuMeHTt). 4. IIpu3HakKM  XUMHUYECKHMX  peakuumid. 5.
[TpuroroBneHue pacTBopa caxapa U pacyeT ero MacCoOBOM JJOJIU B pacTBOPE.

IIpenmeTHble pe3yJibTaThl 00y4eHUs
Yyanmiics T0KEH YMETB:

oOpamiarbcs ¢ J1abopaTopHBIM 00O0PYAOBAaHUEM U HarpeBaTeIbHBIMU MTPUOOpPaMU B
COOTBETCTBHHM C MpaBUIAMU TEXHUKU OE30MIaCHOCTH;

BBITIOJIHATh TPOCTEUIINE TPUEMBI pabOThl C J1A0OPATOPHBIM OO0OPYAOBAHUEM:
71a00paTOPHBIM ITATUBOM; CHUPTOBKOM;

HaOJII0/IaTh 3a CBOWCTBAMHU BEIIECTB U SBJICHUSIMH, MPOUCXOMSIIMMHU C
BCII[CCTBAMU,

OIMMCBIBATh XUMUYECKUM OKCIICPUMCHT C ITOMOIIBIO €CTCCTBCHHOTI'O (pYCCKOFO 500041
pOI[HOFO) A3bIKA U A3bIKAa XUMHU,

JIEJIaTh BBIBOJIBI M0 PE3YJIbTATAM MPOBEICHHOIO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPBI C OMPEEICHHON MAaCCOBOM J0JIEH PAaCTBOPEHHOIO BEIIECTBA;

INPUTrOTOBUTL PACTBOp MW paCCHHUTATL MACCOBYIO IOJIO PAaCTBOPCHHOI'0O B HEM
BCIICCTBA.

Tema 6. PacrBopenue. PacTtBopsbl.
CaoiicTBa pacTBOPOB 3J1eKTPOUTOB (31 4)

PactBopenue kak (Qusuko-xumudeckuid mpouecc. I[loHstue o rTHapatax u
Kpuctayuioruaparax. PactBopumocts. KpuBblE pacTBOpUMOCTHM Kak MOJEIb
3aBUCUMOCTH PACTBOPMMOCTH TBEPJIBIX BEIIECTB OT TeMmneparypsl. HaceleHHsle,
HEHACHIIIEHHBIC U MEPECHIIEHHBIC PACTBOPHI. 3HAYCHHE PACTBOPOB ISl IPUPOIBI
U ceiabckoro xoasiictBa. [loHsiTHE 00 2JIEKTPOJUTHYECKON JAMCCOIHAIWU.
DJIEKTPOJUTBl U HEANEKTPOJUTHI. MeEXaHW3M JUCCOLMALUA DJIEKTPOJUTOB C
pa3IUYHBIM XapakTepoM CBsi3U. CTENeHb JNEKTPOJUTHUYECKON IHCCOLUALINY.
CuibHBIC U CJTa0bIE JIEKTPOJIUTHI.
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OCHOBHbBIE TOJIOKEHUS TEOPUM DIICKTPOJIUTHUECKON auccouuanuu. HoHHbIE
ypaBHEHUS peakiuil. Peakiiuu oomMeHa, uayiiue /10 KOHIIA.

KJ'IaCCI/I(bI/IKaHI/I}I MOHOB U UX CBOMCTBA.

Kucnoter, nx knaccudukamnus. Jlucconmanusi KUCIOT W WX CBOWCTBA B CBETE
TEOPUH BJICKTPOJIMTUYECKON AUCCOUrAU. MONEKYIIApHbIE U MOHHBIE YPAaBHEHUS
peakuuii. B3aumoneicTBuUE KHUCIOT C MeETalUIaMH. DJIEKTPOXUMHUYECKUN P
HanpsDKEHUM  METayuloB. B3anMoaeicTBHME KHUCJIOT C€ OKCHJAAMU METaJUIOB.
B3auMopaelicTBUE KHUCIOT C OCHOBAaHUSIMH — pEAKUMS HEHUTpalu3aluH.
B3aumoneiicTBre KUCIOT ¢ cofisiMu. Vicronb3oBanue TaOJIMIbI pACTBOPUMOCTH JIJIsI
XapaKTEPUCTUKU XUMUYECKHUX CBOMCTB KHCJIIOT.

OcHoBanwus, ux kiaccudukanud. Jucconuanus OCHOBaHUN U UX CBOMCTBA B CBETE
TEOPUH BJEKTPOJMTUYECKON HCCONMALMU. B3anMonencTBUE OCHOBAaHUW C
coisiMi. Mcnonp3oBaHue TaOMUIBI PACTBOPUMOCTH JUISL  XAapaKTEPUCTUKH
XUMHYECKUX CBOWCTB OCHOBaHHMU. Bs3amMonencTBHe mienodyeil ¢ OKCHIAAMU
HEMETAJIJIOB.

Conm, uX JAWccoUMalMs M CBOWCTBA B CBETE TEOPUU AIIEKTPOIUTHUYECKOU
aucconuanuu. BzaumonencTsre cosiel ¢ MeTaajaaMu, 0COOEHHOCTH 3THX PEaKIIH.
B3aumopeiictBue coneil ¢ consmu.Mcnonp3oBanue TabIUIbl paCTBOPUMOCTH JIJIst
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O6oO0mmenne cBeaeHUd 00 OKCUIax, HX KilacCUUKAIUM U  CBOMCTBax.
['eneTnueckue psAapl MeTauIa U HeMeTauia. [ eHeTnueckas CBSI3b MEXIy KiacCaMH
HEOPTaHUYCCKUX BEIICCTB.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu.

OmnpeneneHre CTETMEHEH OKHCICHUS IS DJIEMEHTOB, O0pa3yIoIIUX BEIIeCTBa
pa3HbIX KjaccoB. Peakiium noHHOT0 0OMEHA M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC
peakiuuu. OKHUCIHTENb W BOCCTAHOBUTEIh, OKHCJICHHE U BOCCTAaHOBIICHUE.
CocraBneHue ypaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
AIIEKTPOHHOTO OajaHca.

CsoiicTBa IIPOCTBIX BCHICCTB — MCTAJIVIOB 1 HCMCTAJIJIOB, KMCJIOT U COJICH B CBETE
OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

JemoncTpanun. VcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJAHOCTD.
3aBUCHUMOCTh  AJIEKTPOIPOBOAHOCTH YKCYCHOW KHCIJIOTBI OT KOHIIEHTpAIUHU.

JIBHKEeHNE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM I0JIe. B3auMoaencTere nuHKa ¢
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cepoil, consiHOM kuciotoi, xjopupom Menu (II). Topenune maruwus.
B3anmoenicTBre XJIOPHOM U CEPOBOOPOIHON BOJIBI.

JlabopatopHsbie onbIThbl. 18. B3aumoneilicTBHe pacTBOPOB XJOpUAA HATpHUS WU
HuTparta cepedpa. 19.I1onyueHne HepaCTBOPUMOTO THIAPOKCH A U B3aUMOJICUCTBUE
ero ¢ kuciaoramu. 20.B3auMoneiCTBHEKUCIOT C  OCHOBaHuUAMH. 21.
BzaumojeiicTBUe KHCIOT ¢ OKCHIaMHM MeTauioB. 22.B3amMojeiicTBHEe KHCIIOT C
MeTauiaMu. 23. BzammopnelicTBue KHCIOT ¢ coisamu. 24.B3aumopeicTBre
meaouer ¢ kuciaotamu. 25. BzaumojeiicTBue 1eiaouedl ¢ OKCHIaMM
HeMeTauioB.26. B3aumonerictBue mienoyveit ¢ consimu. 27. Ilonyyenue u cBoMCTBa
HEpPAaCTBOPUMBIX OCHOBaHHMW. 28. B3auMOIEHCTBHE OCHOBHBIX OKCHIOB C
kuciaotamMu. 29. Bs3auMoaeHCTBHE OCHOBHBIX OKCHJIOB ¢  Bojou. 30.
BzaumopeiicTBe KHCIOTHBIX OKCHJIOB ¢ IenodamMu. 31. BsaumopuelicTBue
KHCJIOTHBIX OKCHJOB C BOJOH. 32. B3aummopmeilicTBHe coJielic KuciaoTaMu. 33.
BiaumopeiictBue coneit ¢ menodamu. 34. B3aumojeiicTBue coneil ¢ coasaMu. 35.
BzaumopericTBre pacTBOPOB COJIEH C METAJIAMHU.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
VYyanmiicsa T0MKEH YMETB:

WCITOJIB30BATh IIPHU XapaKTEPUCTUKE MTPEBPAILECHUN BEIIECTB MOHATHS: «PacTBOPY,
(QIEKTPOJINTUYECKAS] ~ JTUCCOLUMALUSD),  <«OIEKTPOJIMUTBD»,  «HEIIEKTPOJIUTHDY,
«CTENEHb JUCCOLMALUNY, «CUJIbHBIE 3JIEKTPOJUTH), «CIaOble 3JIEKTPOJIUTHDY,
«KaTUOHBI», «AaHUOHBI», «KUCIOTH», «OCHOBAHUS, «COJN», «MOHHBIC PEAKIIUN,
«HECcoJeo0pa3yIolue OKCUIbD), «COJeo0pa3ylolue OKCUAbDY, «OCHOBHBIE
OKCHUbI», «KUCJIOTHBIE OKCHUIBI», «CPEIHUE COJIM», KKUCIbIE COJIN», «OCHOBHBIE
COJIN», «TECHETHUYECKHH pAa», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN,
«OKHCIIUTEIBY, «BOCCTAHOBUTEID), KOKHCIEHUE», «BOCCTAHOBIICHUE); OIUCHIBAThH
pacTBOpEeHHE KaK (PU3UKO-XUMUYECKUI MTPOLIECC;

WUTIOCTPUPOBATH NMPUMEPAMH OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOTUTHIECKON
JMCCOLMAIINY; TE€HETUYECKYI0 B3aMMOCBS3b MEXIY BellecTBaMu (IIPOCTOE
BEIIIECTBO — OKCHJT — TUJIPOKCHUJ] — COJIb);

XapaKTEPU30BaTh 00INE XUMUIECKHNE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB,
KUCJIOT, OCHOBAaHMM M COJIEM C TO3UIUHA TEOPUU DIEKTPOIUTHUYECKOU
JUACCOLMALINY; CYIIHOCTh  DJIEKTPOJUTHYECKOW JHUCCOLMAlMM  BELIECTB C
KOBAJICHTHOM TIOJSIPHOM W  HMOHHOW  XUMHYECKOW  CBA3BK;  CYIIHOCTH
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLINM;
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IPUBOJIUTH TPUMEPBl PEAKIUM, MOATBEPKIAAIOINX XMUMHUYECKHE CBOWCTBA
KHUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHUN U COJIEH; CYLIECTBOBAaHUE
B3aMMOCBSI3M  MEXKJIY OCHOBHBIMH  KJIACCAMU  HEOPIaHUYECKHUX  BEILECTB;
KJIACCU(PUIIMPOBATh XMMHUECKHE PEAKIMU 110 «U3MEHEHUIO CTENEHEW OKHCIIECHUS
3JIEMEHTOB, 00PA3YIOLIUX PEarupyrolue BEIIECTBAY;

COCTaBJISITh YPABHEHUSI AJIEKTPOJIUTUUYECKON JHUCCOLMALMU KUCIOT, OCHOBAHUN U
COJIEH; MOJIEKYJISIpHBIE, TIOJIHBIE U COKpAIlCHHbIE NOHHBIE YPaBHEHHUS PEaKUUl C
YY4aCTHEM  3JIEKTPOJIUTOB;  YPaBHEHHS  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii, HCIONb3ys METOJA JJEKTPOHHOro OajaHca; ypaBHEHUS pPEaKLHid,
COOTBETCTBYIOILIUX NOCJIEIOBATEILHOCTH («uermouxe») MIpEBpAICHUI
HEOPTraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

ONpCACIIATL OKHCIIUTCIIb W BOCCTAHOBUTCIIb, OKHMCJICHHUC M BOCCTAHOBJICHHUC B
OKHCJIUTCIbHO-BOCCTAHOBUTCIILHBIX PCAKIIUAX

YCTaHaBJIMBATb NPUYWMHHO-CJICACTBCHHBIC CBA3HU: KJIACC BCIICCTBA — XHUMHYCCKHC
CBOMCTBA BCIICCTBA,

Ha6J'IIOIIaTB N OIIKMCBbIBATH PCAKIUKM MCKAY OJCKTPOJIUTAMHU C IIOMOIIBIO
CCTCCTBCHHOI'O (pYCCKOFO HnIn pOI[HOI‘O) A3bIKA U A3bIKa XMMHH,

IMPOBOJUTL OIIBITHI, IIOATBECPKAAIOIINC XUMHUYCCKHC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKHX BCIICCTB.

Tema 7. Ilpaktukym 2. CsoiicTBa pactBopoB 3nektponutroB (4 u)( 1 Ilpm
JIByX4acOBOM IUIaHUPOBAHUHU IIPOBOAUTCS TOJIBKO MpaKkTHyeckas padoTa 4.)

1. HNounbie peakuuu. 2. YCIOBUS TEUYEHUS XUMHUYECKUX PEAKUAN MEXIY
pacTBOpaMu JIEKTPOIUTOB 10 KOHIA. 3. CBOMCTBAa KUCIOT, OCHOBAHUW, OKCHUJIOB U
cosieil. 4. PellieHne sKCIIepUMEHTAJIBHBIX 3a]1a4.

IIpeaMeTHbIE pe3yabTATHI 00y4YeHUsA
Y4yamuiics 10JKEH YMETh:

oOparmiarbcs ¢ 1abopaTOpHBIM 00OPYAOBAaHUEM U HArpeBaTeIbLHBIMHU MTPUOOpPAMU B
COOTBETCTBHH C MMPaBUJIAMU TEXHUKHA OE30MTaCHOCTH;

BBHITIOJIHATH MPOCTEHUIIINE PUEMBbI OOpaIieHus ¢ J1abopaTopHbIM 000PYAOBAHUEM:
71a00paTOPHBIM IITATUBOM, CITUPTOBKOM;
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H36HIOI[3TB 3a CBOMCTBaMu BCIICCTB MW ABJICHHAMH, MPOUCXOANIMMH C

BCII[CCTBAMU,

OIMMCBIBATh XUMUYCCKHUM OKCIICPUMCHT C ITOMOIIBIO €CCTCCTBCHHOI'O (p}’CCKOFO 501041
pOI[HOFO) A3bIKA U A3bIKAa XMMHU,

JieaTh BBIBOJIBI 11O Pe3yJibTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
Tema 8. YueOnble 3xcKypcuu (24)

OKCKypCHHM: B MY3€HM MUHEPAJIOIMYECKUE, KpPAeBEIUYECKHE, XYJI0KECTBEHHBIE,;

naboparopuu y4eOHBIX 3aBEJICHUN,

9KOJIOITN4YCCKHUC,

arpOXMMHUYECKUE  JadOpaToOpuH,

CaAHUTAPHO-3IMUICMHUOJIOTUICCKUC, aIlTCKH, Ha

IMPOU3BOACTBCHHBIC OOBEKTHI (XI/IMI/I'-IGCKI/IC 3aBO/JIbl, BOAOOYHUCTHBIC COOPYIKCHUA U

JIPYTUe€ MECTHBIE XUMUYECKHE ITPOU3BOICTBA).

PesepBHoe Bpems — 3—6 .

KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Tema Conepxanue ypoka OCHOBHBIE BUJIbI YU€OHOM ACSITEILHOCTH
ypoKa
8 KJIACC (3 u B Heneqio, Beero 102 4, u3 HuX 6 4 — pe3epBHOE BpeMsi)
BBEJEHUE (8)
Ipeamer IMpeamer xumun. MeTo bl TTO3HAHUS B XUMHH: Omnpe/ienieHUs TIOHATHI «ATOMY, «MOJICKYJIIay,
XUMUH. HaOJII0/ICHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE. «XMMHUYECKHI TIEMEHT», «BEIIECTBOY, «IIPOCTOE
BemectBa | McTounuku Xumudeckoit nudopmanuu, ee BEILIECTBOY, «CJI0KHOE BEIIECTBOY, KCBOMCTBA
(€D)] MOJyYeHHe, aHAIM3 U MPECTABICHHE ero BeiecTB».Onucanme u CpaBHEHHE MPEIMETOB
PE3YJIBTATOB. TToHsiITHE O XUMHYECKOM DJIEMEHTE N3Yy4YCHUS €CTCCTBECHHOHAYYHBIX JUCIUILJINH, B
1 hopMax ero CyImecTBOBaHUS: CBOOOTHBIX TOM YMCJIE XUMUH.
aToOMax, IMPOCTBIX U CIIOXKHBIX BEILECTBAX. Knaccugukarus BeniecTs o cocTaBy (IIPOCThIe
JemMoHcTpanuu. Y CJIOKHBIE).
Mognenu (mapocrepxkHeBbie 1 CTroapTa— XapakTepucTHKa OCHOBHBIX METOZIOB
Bpurneba) pa3auIHbIX MPOCTHIX U CIOXKHBIX N3yYEeHUSIECTECTBEHHOHAYYHBIX AUCIUILINH.
BEIIIECTB. PaznuyeHwue Tena U BEIECTBA; XUMUYECKOTO
Kon 3JIeMEHTa U
MPOCTOrO BELIECTBA.
JICKIIUS CTEKJITHHOM XUMHYECKO# MOCY/IbI. Onucanue GopM CyIIeCTBOBAHUS XUMUYECKUX
Kosutekiust MaTepuanoB U U3AEIUi U3 HUX HA 9JIEMEHTOB; CBOWCTB BEIECTB. BhIMOMHEHHE
OCHOBE aJIFOMUHHSI. HEMOCPE/ICTBEHHBIX HAOIIOICHUIT 1 aHATTN3
JlaGopaTopHbIE OIBITHI. CBOWCTB BEIIECTB U SIBJIICHUN, TPOUCXOASIINX C
1. CpaBHEHHE CBOWCTB TBEPIBIX BEIIECTBAMH, C COOJTFIOICHUEM TIPABHIT TEXHUKH
KPHUCTAJUTMUECKHUX BEIIECTB H PACTBOPOB 6e3omnacHoCTH.
Odopmiienue oTvera, BKIIOYAIONIETO OMUCAHHE
HaOJIIOJICHUSI, €r0 Pe3yJIbTATOB, BHIBOJIOB.
Hcnonp3oBaHue pU3NIECKOT0 MOAEIUPOBAHUS
Ipespamen | [IpeBpamenns BemecTB. OTINIHE XUMUIECCKUX Omnpe/enieHus OHATHI «XUMHUUYECKHE SIBICHUSY,
ust peaximii oT GU3NIECKUX ABICHUN. Poib Xxumun | «(huU3HIECKHE STBICHUSN.
BEILIECTB. B )KM3HM YeJoBeka. XeMopmius u xemodoousi. OOBsCHEHHE CYIIIHOCTH XUMHYCCKUX SBICHUH (C
Ponp Kparkue cBenieHHst U3 HCTOPUH BOSHUKHOBEHHSI | TOYKHU 3PEHMSI aTOMHO-MOJICKYJISIPHOTO yUESHUS)
XMMUH B U pa3BUTHUSI XUMUH. POJIb OTEUECTBEHHBIX U UX OPUHIUIHAAIGHOTO OTJIHYHS OT (PU3HUECKUX
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JKHU3HU

YYCHbIX B CTAHOBJICHUH XHMHUYCCKOMN HayKHU —

SIBJICHUM.

YeJIOBEKA. paboTsI XapakTepuCTUKa PO XUMHUHU B )KU3HU
Kpatxue M. B. JlomoHocoBa, A. M. Bytneposa, 1. 1. YeJI0BEKa; POJIM OCHOBOIIOJIOKHUKOB

CBEJICHUS Mengeneesa. OTEUECTBEHHOU XUMUHU.

o ucropuu | JIeMOHCTpALUU. CocTtaBiieHHe CJIOKHOIO IIaHa TEeKCTA.
pa3BUTHUA B3aumoneiictBue MpaMopa ¢ KUCJIOTOU U [Monyuenne xuMu4ecKkold MHPOPMALIHN U3
XUMHH. MTOMYTHEHHE U3BECTKOBOM BOJBI. Pa3NUYHBIX HICTOYHUKOB

OcHoBomonr | JJabopaTOpHBIE OTBITHI.

OJKHUKHU 2. CpaBHEHHE CKOPOCTH HCTIAPEHUSI BOJIBI,

OTEYECTBEH | OJEKOJIOHA U

HOW XMMHUH | 3THJIOBOTO CIIHPTa C PUIBTPOBAIHHOM OyMaru

)

3HaKH XUMu4ecKast CHMBOJIMKA. 3HAKH XUMHYECKUX OmnpenencHus MOHATHH «XUMHUYCCKHUHN 3HAK, WIIH
(cUMBOJIBI) | PJIEMEHTOB U MPOUCXOXKJICHUE UX Ha3BaHUM. CHUMBOID, «KO((QHUIUECHTBD), AHICKCHI».
xumuuecku | Ilepuonuueckas cucreMa XUMHYECKUX Onucanune tabnananoi popmel [lepronuueckoit
X anemenToB J. . MeHneneesa, ee CTpyKTypa: CUCTEMBI XUMHUUYECKUX d1eMeHTOB 1. 1.
9JIEMEHTOB. | MaJble ¥ OOJIbIINE IEPUOBL, TPYIIIEL U Menpeneesa.

Tabnuua noarpynnsl. Ilepuoauueckas cucrema OnucaHue MoJI0KeHHs dJIEMEHTa B TaOJIuIe

. N. xumuueckux snemeHToB Jl. . MenneneeBa J. N. Menneneesa.

MeHzeneeB | Kak CIPaBOYHOE ITIOCOOME IS TOTYIEHHS Hcnonp3oBaHue 3HaKOBOTO MOJIEIUPOBAHUS
a(l) CBEICHUN 0 XUMHUYECKUX DJIEMEHTaX

Xnmnueckne | Xumudeckue Gopmyisl. HAEKCH 1 OmnpenencHus MOHATHH «XUMHUUYECKas GopMyIiar,
opmyubi. ko3 unreHTs. OTHOCUTEIBHBIC ATOMHAS «OTHOCHTEJIbHAsA aTOMHas Maccay,

OtHocHTETH

Has aTOMHasa
n

U MOJIEKYJIApHas Macchl. [IpoBeneHne
pacyeToB MaccoOBOI JOJIH XUMHUYECKOTO
9JIEMEHTa B BEIL[ECTBE Ha OCHOBE €ro (hOpMyJIbI

«OTHOCHUTEJIbHAsI MOJIEKYJIIpHAs Maccay,
«MaccoBas 0 JIEMEHTA.
Brluncnenne 0OTHOCUTENBHON MOJIEKYJISIPHOM

MOJIEKYJISIPH N
a5 MACCHL Macchl BEIECTBA U MACCOBOM JIOJIM XUMHYECKOTO
Maccosas JJIEMEHTA B
JO0JIs1 COCMHCHUAX
JJICMCHTA B
COCIMHCHUH
)
TEMA 1. ATOMbI XUMWUYECKUX DJIEMEHTOB (13)

OcHoBHBIE | ATOMBI Kak (hopMa CyIeCTBOBaHUsI XuMHUYeckux | OrpesieseHus NOHATHH «IIPOTOHY, KHEHTPOHY,
cBelieHUs1 0 | AneMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHU (QIIEKTPOH», «XUMHYECKUH IEMEHTY,
CTPOCHHH aToMoB. Jloka3arenscTBa «MaccoBOE YHCII0», «H30TOID.
aTOMOB. CJIO’KHOCTH CTPOCHUS aTOMOB. OMBITHI Omnucanne coctaBa aToMOB 51eMeHTOB Ne 1—20
CocraB Pesepdopna. B Tabimte J[. . MeHpeneesa.
ATOMHBIX [TnanerapHast MOEIb CTPOCHHUS aTOMa. [Monyuenne xuMu4ecKkol MHPOPMALIH U3
anep: CocTaB aTOMHBIX SIIep: IIPOTOHBI, HEUTPOHBHI. Pas3INYHBIX HCTOYHUKOB
npotoHsl 1 | OTHOCHTENbHAS aTOMHAsl Macca. B3aumocBs3b
HEUTPOHBI. | HMOHATUH «IIPOTOH», KHEUTPOHY,
N3oronst «OTHOCUTEJIbHASI aTOMHAs Maccay. I3meHeHue
2 YHCIIa MPOTOHOB B siipe aToMa — 00pa3oBaHue

HOBBIX XUMHWUYCCKUX JJIEMCHTOB.

M3MeHeHue uncna HEHTPOHOB B sizipe

aroma — oOpazoBanue H30TonoB. CoBpeMeHHOe

OTIpe/ieTICHUE TTOHATHS «XUMHUYECKHI 3JIEMEHT.

H30TOMBI KaK pa3sHOBHIHOCTH aTOMOB OJTHOTO

XMMHUYECKOTO 3JIeMeHTa. JleMoHcTpauy.

Monenu aToOMOB XMMHUYECKHX 3JIEMEHTOB.

JlabopaTopHbIe ONBITHI.

3. MoaenupoBaHue PUHITUTIA TEHCTBUS

CKaHHMPYIOILEr0 MUKPOCKOTIA
OneKkTpoH. | DneKkTpoHbl. CTpOeHHUE IIEKTPOHHBIX Onpenenenns NOHATUN «3JIEKTPOHHBIN
Crpoenue | ypoBHEH aTOMOB XHMHYECKHUX DJIIEMEHTOB CIIOI», «IHEPTETUUECKUI YPOBEHDbY.
3JIEKTPOHH | MajbIx niepuoaoB. [lorsaTue o 3aBepmeHHOM | COCTaBIICHHE CXEM paclpeaeieHUs
BIX 3JIEKTPOHHOM YpPOBHE 3JIEKTPOHOB M0 3JIEKTPOHHBIM CJIOSIM B
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0005104€EK

BHGKTPOHHOﬁ 000JI0UYKE AaTOMOB

aTOMOB
3JIEMEHTOB
Ne 1-20 B
Tabune
. 1.
Mennenee
Ba (2)
Mertammue | Ilepuoguueckast cucTeMa XUMAYECKHUX Omnpenenenns NOHATHH«AIIEMEHTHI-
CKHE anemenToB J[. U.MenneneeBa u cTpoeHue METaJLIbLY, «3JIEMEHThI-HEMETAIIIIBI.
HEMCTAIIH | aToMOB: (pU3HYECKUN CMBICH MTOPSAKOBOTO OO0BsicHeHNE 3aKOHOMEPHOCTH U3MEHEHHS
Heckue HOMepa 3IIEMEHTa, HOMepa TPYIIIbI, HOMEPA | CBOMCTB XMMUYECKHX DIIEMEHTOB B
;igﬁ:{iﬁml epuona. MepUOAax M rpymmax (TJIaBHBIX
Vsmenerme | AeMOHCTpanuu. Ileprogudeckas cucrema MOATPYIIax) NEPUOJNUECKON CUCTEMBI C
CBOMCTE xumudeckux 31emMeHToB J[. M. Menneneesa | TOUKH 3peHUS TEOPUH CTPOEHUS aToMa.
xuMmgeckn | PA3MHYIHBIX GOopM BrlnonHeHye HEMOMHOrO0 OAHOIUHENHOTO,
X HEIOJIHOI'O KOMIIJIEKCHOT'O CPABHEHUS,
3JIEMEHTOB IIOJIHOTO OJTHOJIMHENHOTO
IO TpyInam CpaBHEHUS CBOMCTB aTOMOB XUMUYECKUX
1 3JIEMEHTOB, HAXOALIUXCS B OJHOM MEPUOAE
epuonam WM rJ1aBHOM noarpymnmne [lepuoanueckoit
@ CHCTEMBI.
CocraBiieHUE XapaKTePUCTUKA XUMUYECKUX
3JIEMEHTOB
1o ux noJyioxeHuro B [lepuoguueckoi
CHUCTEME XMMHUYECKUX JIEMEHTOB
JA.N.Menneneesa.
CocTaBlieHHE TE3HCOB TEKCTA
HNonnas W3meHeHune uncia 3IeKTpOHOB Ha BHENTHEM | OnpeneneHus MOHATHH «MOHHAs CBA3bY,
XUMHYCCKA | 3JeKTPOHHOM YPOBHE aTOMa XUMHUYECKOI'O «HOHBD).
aceashb (1) | ypemenTta — 06pa30BaHHE MONOKHTETHHBIX CocraBiieHre cxeM 00pa30BaHUs HOHHOMU CBA3H.
Y OTPHIATETLHBIX HOHOB. Hcnonp3oBaHue 3HAKOBOTO MO}Z[UeJ'II/IPOBaHI/I}I.
Nownsl, 00pazoBaHHBIE aTOMaMH METAIIJIOB OnpezeseHue THIA XUMHICCKOI CBASH 110
(dopmyIe BemecTna.
1 HeMeTauloB. [ IpyudnHbl U3MEHEHUS TIpHBSIICHEE IPUMEPOB BOIIECTE ¢ HOHHOA
METAJUIMYECKUX U HEMETAININYECKUX CBS3BIO.
CBOWCTB B IIEPHOJIAX U IPyIITIaX. XapakTeprCTHKa MeXaHH3Ma 00pa30BaHuMs
OO6pazoBaHue OMHAPHBIX COSAMHEHUH. HOHHOM CBSI3H.
[TonsiTue 00 HOHHOH cBA3U. CXeMBI YcTaHOBIEHUE IPUUUHHO-CIIEACTBEHHBIX
00pa3oBaHusl HOHHOU CBA3M CBsI3€H: COCTAB BEIIECTBA — THII
XUMHUYECKOU CBSI3U
KoBanentna B3auMoelicTBiie aTOMOB 3JIEMEHTOB- OrnpeneneHue MOHIATHS «KOBaJIEHTHAs
A HEMETAIJIOB MEKAY cO00i — oOpa3oBaHue | HEMOISPHAS CBS3bY.
:enoanHa JIByXaTOMHBIX MOJIEKYII IPOCTBIX BELECTB. COCTaBneHI:Ie cXeM 06pa%0BaHPI§[ KOBAJICHTHOH
KoBaneHnTHas HEMOIAPHAsS XMMUYECKas HCMOIAPHOM XHMHUICCKOH CBA3H.
XUMH4ECKa Hcnonb30BaHre 3HAKOBOTO MOJISTUPOBAHHMS.
51 CBA3b CBA3h. JNEKTPOHHHIC U CTPYKTYPHEIE OnpenesneHne TUTIa XAMAYECKOH CBS3H TI0
@ bopmyner (dhopmyIte BemecTna.
IIpuBeneHne NpUMEpPOB BEILECTB C KOBAJIEHTHOM
HCHOJ’ISIpHOfI CBA3bIO0.
XapaKTepI/ICTI/IKa MEXaHHU3Ma 06pa303aHI/m
KOBAaJICHTHOM CBSI3H.
VcranoBieHHne MNPUYUHHO-CJICACTBEHHbIX
CBsI3€H: cocTaB BCIICCTBA — THUIT XAMHAYCCKOH
CBsA3U
QHGKTPOOT BBaHMOHGﬁCTBHC aTOMOB HEMCTAJLJIOB OHpeHCHCHI/Iﬂ MOHATHUH «KOBaJICHTHAS noJigpHas
pHUIaTeNbH | MEXIY co00i — o0pa3oBaHHe OMHAPHBIX CBA3bY,
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OCTb.

COC,HI/IHCHI/Iﬁ HCMCTAJlJIOB.

«OJICKTPOOTPULATCILHOCTb», «BAJICHTHOCTD>.

KoBanentn | OnexrpoorpuuarensHocTs. KoBaneHTHas CocraBiieHHe cxeM 00pa30BaHUs KOBAJICHTHON
ast noJisipHas cBsi3b. [IoHATHE O BaJICHTHOCTH Kak HOJIIPHOM XUMHUYECKOH cBs3u. Mcnons3oBanue
HOJIsIpHAast CBOICTBE aTOMOB 00pa30BHIBATH KOBAJICHTHBIE 3HAaKOBOT'O MOJICTUPOBAHHUS.
XUMHUUYeCcKa | XxuMuueckue cBsizu. CocraBieHue Gopmyn OnpezeneHue TUIIA XUMHUECKOH CBA3U IO
| OMHapHBIX COCMHEHHH 110 BaJIEHTHOCTH. (dopmyne BemecTsa.
cBs3b (2) Haxosxnerne BaleHTHOCTH IO (hOopMyIIe [IpuBeneHre MPUMEPOB BEIIECTB C KOBAJICHTHOMH
OMHApPHOTO COEANHEHUS. MOJIIPHOM CBSI3BIO.
JlabopaTopubie onbIThL. 4. M3roToBiIeHNE XapakTepucTHKa MEXaHU3Ma 00Pa30BaHUS
MoJieNneit MOJIeKyJ OMHAPHBIX COSAMHEHHHA KOBaJIEHTHOH CBSI3H.
YcTaHOBIEHNE TPHYNHHO-CIIEICTBEHHBIX
CBSI3€H: COCTAB BEIIECTBA — THUII XUMHUYECKOH
CBSI3U.
Cocrasnenne GpopMyIbl OMHAPHBIX COSTMHEHUN
10 BaJIGHTHOCTH U HAaXOXI€HHE BaI€HTHOCTH
3JIEMEHTOB 110 (hopMyJie OMHAPHOTO COCIMHEHHSI.
Vcnonp3oBaHue pU3MIECKOr0 MOAEIUPOBAHUS
Merammuec | B3aumoneiicTBHE aTOMOB METAJIIOB MEXKTY OrnpeneneHne MOHITHS «METAITNUECKAast CBSI3bY.
Kasl €000 — 00pa3oBaHnE METALNTMYECKUX CocraBiieHne cxeM 00pa3oBaHus
XUMHICCKAT | gppcrammos. [IOHATHE 0 METAUTMIECKOM CBSA3H. | METAUTHUECKONH XMMHYIECKOM CBA3M.
83;32' JlabopaTtopHsle onbITHL 5. M3roToBneHune Hcnonbp30BaHUE 3HAKOBOTO MOJICITUPOBAHHS.
" OOMIEHNE 1 Monenn, WILTIOCTPUPYIOLIEH CBOIcTBa OmnpeneneHue TUA XUMHIECKOH CBSI3H MO
cucremariza | METAUIMIECKOH CBSA3H ¢dopmye BemecTna.
st [TpuBeneHne MpUMEpPOB BEIIECTB C
3HaHUU 00 MCTAJNIMYCCKOU CBA3BIO.
9JIEMEHTaX: XapakTepucTHKa MexaHu3Ma 00pazoBaHus
MeTaJuIax METaJJIN4ECKOU CBA3H.
" YcTaHoBIIEHHE TPUYHHHO-CIIEICTBEHHBIX
HEMETaILIax, CBSI3€i: COCTaB
O BHAAX BEIIIeCTBA — THUI XUMUYECKOH CBS3H.
XUMHYCCKOHN
cn3 (3) ITpencraBnenne nHGOpMAINH 1O TEME
«XUMHIECKas CBA3b)» B BHJE TaOIHII, CXEM,
OTIOPHOTO KOHCIEKTA, B TOM YHCIIE C
npuMenenueM cpencts KT
Konrponbna
s paboTa 1o
Teme
«ATOMBI
XUMHYCCKHUX
9IIEMEHTOBY
Q)
TEMA 2. ITPOCTBIE BEILIECTBA (9)
IIpocteie [onoxenue metainos B [lepuonnyeckoit Onpenenenus NOHATHH «METAILIbI»,
BEIleCTBA- | CHCTEMe XuMHdecKux anemeHToB [1.1. «TUTACTUYHOCTBY, «TEIIONPOBOAHOCTHY,
meramibi(1l) | Mengerneesa. BaxHelnue npocteie «@IEKTPOIPOBOAHOCTEY». ONUCaHUE MOI0KEHUS

BEIIIeCTBA_ METAJUIBL: JKeJle30, aTFOMUHUH,
KaJbIMIA, MarHUW, HATpUH, Kamuil. O0mue
(u3ndeckre CBONCTBAa METAJLIOB.

Jemoncrpammu. O6pasibl METaLIOB.

JlabopartopHsle onbITEL 6. O3HaKOMIICHHE C
KOJIJIEKIIMEH METaIIOB

AJIEMEHTOB-MeTaIUIOB B [lepuoamaeckoii cucreme
xumuueckux 3iemenToB 1. I.Menneneena.
Knaccugukanus mpocThIX BEMIECTB HA METAIIIIBI U
HEeMETaJLJIbI.

XapakTepHucTrka 00mux (pU3NdecKux CBOMCTB
METaJIJIOB.

YcraHOBIIeHHE IPUIMHHO-CIIC/ICTBEHHBIX CBS3EH
MEXAY CTPOECHHEM aToMa U XMMHUYECKOH CBSI3bIO B
MPOCTHIX BellecTBaX-MeTallIax.
CamMocTosATeNbHOE U3yUYEeHUE CBOICTB METAJIIOB
TIpH COOITIOICHUH TIPABWIT TEXHUKH 0€30MacHOCTH,
odopMIICHHE 0TYETa, BKIFOYAOIICTO OIICAHNE
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Ha6J’IIO,Z[€HI/IH, €ro pe3yJjibTaToB, BHIBOJOB.

[Monyuenne xumMuueckol HHGOPMAUU U3
Pa3IMYHBIX HCTOYHUKOB

IIpocTsie [Nonoxxenue HemeranioB B [lepuoanueckoit OnpenencHus TOHATHH «HEMETaJUIBI,
BEIlleCTBA- | cUcTeMe. BaxkHelnue npocTeie BeliecTBa- «QIIJIOTPOIIHSI», «aJJIOTPOITHBIE BUIOU3MEHEHUS,
HEMETaJIbl, | HeMeTaJuIbl, 00pa30BaHHbIE ATOMaMHU i Moxudukauny. Onrucanue NON0KEHUS
175: KHCJIOPOAa, BOJOPOIa, a30Ta, ceprl, hocdopa, 3JIEMEHTOB-HeMeTallIoB B [leproandeckoit
cpaBHeHHE | yriepona. MoJeKyIbl IPOCTHIX BEIIECTB- cucTeMe XUMHYecKuX 31emenToB . U.
c HEMETaJIOB: BOJIOPO/Ia, KICIOPOa, a30Ta, Memnneneena.
MeTaJulaMH. | TanoreHoB. OTHOCHTENbHAS MOJCKYIISIpHAs OmnpenerneHne NPUHAICKHOCTH HEOPTaHHIECKUX
Anmotpon | Macca. CriocoOHOCTE aTOMOB BEIIECTB K OJHOMY M3 U3yUCHHBIX KIIaCCOB:
51(2) XMMHYECKHX 3JIEMEHTOB K 00pa30BaHUIO METaJlJIbl U HEMETAJLIbL.
HECKOJIBKUX IPOCTHIX BELIECTB — ayutoTponusi. | Jloka3aTenbCTBO OTHOCUTEIBHOCTH AEICHUS
AmnorponHbie MOAU(PUKAINN KUCIOPOa, MIPOCTHIX BEIIECTB Ha METAJUIBI U HEMETAJIBI.
docdopa, onora. YcTaHOBIICHHE IPUYHHHO-CIICICTBEHHBIX CBS3CH
Mertamindeckue U HeMeTasIMuecKUe CBOMCTBa | MEXIy CTPOSHHEM aTOMa M XMMUYECKOil CBA3bIO B
MPOCTHIX BemecTB. OTHOCHTEIBHOCTD 3TOTO MIPOCTHIX BEIIECTBaX-HEMETaIlIax.
TTOHATHS. JdemoHCcTpanuu. OO0BsICHEHHE MHOTO00pa3Hs IIPOCTHIX BEIICCTB
[omyyerne o30Ha. OOpa3Ipl O€I0TO U CEPOro TakuM (QaKTOPOM, KaK aJJIOTPOIIHS.
oII0Ba, 6esoro u KpacHoro ¢ocdopa. CamocTosTeNbHOE H3YUEHUE CBOMICTB HEMETAIIOB
JlabopaTopHbie OBITHL. 7. O3HAKOMIICHHE C TIpH COOITIOICHUH TIPABUII TEXHUKH 0€301IacHOCTH,
KOJUICKIHEH HEMETaIIOB oopmileHre 0TYETa, BKIIOYAIOLIETO OMHCAHUE
HaOJIOIEHHS, €r0 Pe3yIbTaToOB, BEIBOJIOB.
BrImoHeHNe cpaBHEHUS 110 aHAIOTHHI
Komuuects | Uucno Asorazapo. KomugectBo BemecTsa. OmnpeneneHus TOHATHH «KOJIMYECTBO BEILIECTBAY,
o BewecTsa | Moub. MossipHas macca. «MOJIbY, «TIOCTOSIHHAsA ABOTAJIPOY, «MOJISIpHAsI
2 KpatHbie eqHAIIBI ©I3MEPEHUS KOTHYECTBA Maccay.
BEIIECTBAa — MUJIIUMOJb U KHJIOMOJb,
MHILTHMOJIPHAs M KWJIOMOJIAPHas MACCHI Pemrenne 3aaun ¢ UCMOIB30BAHNEM MTOHITHN
BemecTBa. PacyeTs ¢ ucmob30BanreM mousaTrii | (KOTMHICCTBO BCIIECTBAY, «MOJIApHAA Maccay,
«KOJINYECTBO BEILECTBA», «MOJSIPHAS Maccay, «TOCTOSHHAsA ABOTAIPO»
«mocTostHHAsT ABOTapoy. JleMoHCTpamy.
HexkoTtopbie MeTamIsl 1 HEMETAIUTEI C
KOJIMYECTBOM BeliecTBa 1Moib
MonsipHerid | MomsspHEIT 00beM ra3000pa3HBIX BEMIECTB. OmnpeneneHus TOHATHA «MOJIIPHBIH 00BeM
00BeM KpatHbie eTHHUIIBI H3MEPCHHUS — ra30By», KHOPMAJIbHBIC YCIOBUSD.
razoo0pa3H | MUJUIMMOJIIPHBIA U KAJIOMOJIIPHBIA 00BEMBI Pemenuie 3a7a4 ¢ UCTIOIB30BAHUEM TOHITHUI
BIX ra3o00pa3HbBIX BelecTB. Pacuersl ¢ «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
BEIIIECTB HCTIOb30BaHUEM MOHATHI «KOJIUYECTBO «MOJISIPHBI 00BbEM ra30B», KIOCTOSIHHAS
@ BEIIIECTBAY, «KMOJISIPHAS Maccay, «MOJISIPHBIN Asoranpoy». CocTaBiieHue KOHCIIEKTA TEKCTa
00BEM Ta30BY», CIIOCTOSTHHAS ABOTaIPO».
HemoHcTpanuu. MossipHbIil 00beM
ra3000pa3HBIX BEIIECTB
Pemenne Pacuers! ¢ ucnosb30BaHNEM TTOHATHH Pemenue 3aau ¢ Mcronbp30BaHUEM MTOHATHH
3a7a4 C «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS Macca, «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAS Maccay,
UCIIOJIBb30BA | «MOJISIPHBIA 0OBEM T'a30B», «IHCI0 ABOTaIpod «MOJISIPHBIA 00BEM ra30B», KIOCTOSIHHAS
HUEM ABoranpoy»
MOHSTUN
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«KOJIMYECTB
0
BEIIECTBAY,
«ITOCTOSIHH
ast
ABorazpoy,
«MOJIApHas
Maccay,
«MOJISIPHBII
00beM
razo»(1)

0O6006111eHH
en
CHCTEMAaTH3
anus
3HAHHUH 110
TeMe
«Ipoctsle
BEILICCTBAY

)

Brinmonnenue 3ananuii no teme «lIpocteie
BeIIEeCTBaY

[Nonyuenne xumMuueckol MHGOPMAUU U3
Pa3IMYHBIX HCTOYHUKOB. [IpencraBnenne
nHdopmanuu o Teme «IIpocTeie BemecTBay B
BHIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
ymcie ¢ npuMeHenueM cpeacts UKT

Kontpoisx
as pabota
0 TeMe
«Ipoctbie
BEIIIECTBA»

o))

TEMA 3. COEAMHEHNSA XUMHNYECKHNX 3JIEMEHTOB (18)

CreneHn
OKHCJICHHS.
OCHOBBI

HOMCHKJIATYPbI

OMHAPHBIX

coemuuenuii (1)

Crenenpb okucneHus. CpaBHEHHE CTEIICHU
OKHCIIeHHs U BaleHTHocTH. Otpenenenue
CTETIeHN OKUCIICHUS AIEMEHTOB B
OuHapHBIX coequHeHusAX. CocTaBeHuHe
(hopMyn OMHAPHBIX COCTMHEHUH, OOIIHI
CIoco0 UX Ha3BaHUH.

bunapHsie coelMHEHUST METAJJIOB U
HEMETAJIIOB: OKCHIIBI, XJIOPHIBI, CYIb(OUIBI
u p. CocraBneHne GopMysT OMHAPHBIX
COCIUHECHUM

Onpe,ueneHml MMOHATHH «CTEIECHb OKHCJICHUS,
«BAJICHTHOCTB».

CpaBHeHI/Ie BaJICHTHOCTH U CTCIICHU OKHCJICHUA

Oxcupt (2)

BuHapHBIE COeIMHEHUS HEMETAJUIOB!
OKCH/IBI, JISTYIHE BOJIOPOTHBIE
COCJMHEHUS, UX COCTAB M Ha3BAHMUS.
IIpencraBuTenu OKCHIOB: BOJIA,
YIJCKHUCIBIN Ta3, HerameHast H3BeCTh.
TIpencTaBuTENN JIETYYHX BOIOPOIHBIX
COEJIMHEHUI: XJIOPOBOJIOPO/ U aMMHUAK.
Jemonctpanuu. O0pa3sisl OKCHIIOB.

JlaGopartopuble onbITHL. 8. O3HAKOMIIEHUE C
KOJIIEKIIEHN OKcHIoB. 9. O3HaKOMIIEHHE CO

OnpeneneHue NOHATHSA «OKCUABD.
OnpezeneHre NpUHAICKHOCTH HEOPTaHUYECKHIX
BEIIIECTB K KJIACCy OKCHJIOB 110 (opmyre.
OnpezeneHre BaICHTHOCTU M CTENIEHU
OKHCJICHHS DJIEMEHTOB B OKCH/IaX.

Omnmcanue CBOMCTB OTACTBHBIX MPEICTaBUTENEH
OKCHJIOB.

Cocrasnenne GopMyJ U Ha3BaHUN OKCHJIOB.
[IpoBenenue HaOMOACHNUI (B TOM YHCIIE
OIIOCPEZIOBaHHBIX) CBOMCTB BEIIECTB U
MIPOUCXOAIINX C HUMU SIBICHUH, C
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cBoiictBamu ammuaka. 10. KauectBennas
peaKIys Ha YTIICKUCIBIN ra3

coOTIoICHIEM MTPABIIT TEXHUKH 0€30TIaCHOCTH;
odopmIICHHE OTYETa C ONTMCAHHEM
9KCIICPUMCHTA, €T0 PE3YJILTATOB U BEIBOJIOB

OcHoBanwus (2)

cHoBaHwus (2/2) OCHOBaHHSA, UX COCTAB U
Ha3BaHMA. PacTBOPUMOCTH OCHOBaHUM B
Boze. IIpencraBurenu mienodei:
THIPOKCHABI HATPUS, KaJTUs U KaJIbIUs.
Ionstue 06 MHAUKATOpPAX ¥ KAYSCTBEHHBIX
peakmusx. Jlemonctparuu. O0pasisi
OCHOBaHUHU.

KucnoTHo-11e109HbIe HHINKATOPHI H
M3MEHEHNE X OKPACKH B MIEJIOYHOH cpene

OmnpeneneHns MOHATHNA «OCHOBAHMSY, KIIEIOUM»,
«Ka4eCTBEHHAS PEaKIHA», «HHIUKATOPY.
Krnaccudukarus ocHOBaHHIA 1TO paCTBOPUMOCTH B
BOJIE.

OnpepeneHue NPUHAICKHOCTH HEOPTaHUYECKHIX
BEIIECTB K KJIacCy OCHOBaHHH 10 (opmyre.
OmnpeneneHue CTeNeHU OKUCICHUS JIEMEHTOB B
OCHOBAHMSIX.

OnucaHue CBOMCTB OTAEIBHBIX MPeCcTaBUTENEH
OCHOBAHUI.

CocraBiernne GopMyI 1 Ha3BaHUI OCHOBaHHM.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH IS
OIIPEAEIICHNs PACTBOPUMOCTH OCHOBAHHH.
YcTaHOBIEHHE TCHETHYECKOH CBSI3H MEXKIY
OKCH/IOM ¥ OCHOBaHHEM M Ha000pOT

Kuciotst (2)

Kucaotel, X cocTaB ¥ Ha3BaHMUS.
Knaccudukarus xucnor. [IpencraBurenn
KHUCJIOT: CEpHasi, COJISIHAs, a30THAS.
[TonsiTHe o mIKane KUCIOTHOCTH (IIKaJe

pH).

V3MeHeHne OKpacKl HHAUKATOPOB.
Jemonctparnuu. O0pasibl KUCIOT.
KucnoTHo-111e104HbIe MHIUKATOPBI U
U3MEHEHUE UX OKPACKU B HEUTPAJIBHOU U
KHUCJIOTHOH cpefax. Y HUBEpPCaJIbHBII
UHINKAaTOP U U3MEHEHUE €r0 OKPACKH B
pasnuuHblx cpenax. llkana pH

JlaGoparopusie onbiThl. 11. Onpenenenue
pH pacTBOpOB KHCIIOTHI, IIEIOYH H BOJBI.
12. Onpenenerne pH muMoHHOTO 1
S0JIOYHOTO COKOB Ha Cpe3e IJI0A0B

OnpeneneHus NOHATHH «KUCIOTHI», «KHCIOPOJI-
COJIepIKAIITIE KUCIOTBI, «OCCKICIOPOIHEIC
KHUCTIOTBI», «KUCIOTHAS Cpeliay, «IIeIouHas
cpela», KHEUTpallbHas cpeliay, «ikana pH».
Krnaccuukaius KHCIOT 10 OCHOBHOCTH H
COZIepKaHUIO KUCTIOpOa.

Onpenenenne MPUHAICKHOCTH HEOPTraHUUECKUX
BEIIECTB K KJIacCy KHUCIOT 1Mo popmyrie
OnpeneneHye CTENEHU OKUCIEHUSI 3JIEMEHTOB B
KHCIIOTaX.

Onucanue cBOMCTB OTAENBHBIX MIPEICTABUTENCH
KHUCIIOT.

CocraBjeHue pOpMyJT U Ha3BAHUH KHCIIOT.
Hcnosp30Banue TabIUIbl PACTBOPUMOCTH JIJISI
ompeieNieHUs] paCTBOPUMOCTH KHCIIOT
YcTaHOBIIEHUE TEHETHUECKON CBSA3H MEXKITY
OKCHJIOM M TUAPOKCHUIIOM U HA00OPOT.
[IpoBeneHne HAOMIOACHNUI (B TOM YHCIIE
OIIOCPETOBAaHHBIX) CBOICTB BEIIESCTB H
MIPOUCXOISAIINX C HAMU SBJICHUH C COOIOICHUEM
MIPaBHJI TEXHUKA 0€30IacHOCTH; 0(hOpMIICHUE
OTYeTa C ONMCAHUEM HKCIIEPUMEHTA, Er0
pe3ynbTaToB M BHIBOOB. McciemoBaHue cpembl
pacTBopa C MOMOIIBI0 HHANKATOPOB.
DKCTIepUMEHTATLHOE Pa3TUIeHNE KUCIOTHI U
LIEJIOYH C IOMOIIbIO HHJIUKATOPOB

Coun kak
MPOU3BOJHBIE
KHCJIOT U
OCHOBaHHii (2)

Conm KaK POU3BOIHBIE KUCIIOT U
ocHoBaHuUM. X cocTaB v Ha3BaHMUS.
PacTBopumocTh coneit B BOJIE.
IIpencraButeny conen: XJIOPHU HATPHS,
KapOoHat u ocdar KaIbIHs.

Omnpenenenne MOHIATHS «conu».OnpenencHue
HpI/IHal]He)KHOCTI/I HeOpFaHI/I‘IeCKHX BCIIIECTB K
KJaccy coseti o popmyne.OnpeneneHue
CTETICHH OKUCJICHHS SJIEMEHTOB B COJISIX.
Onucanue cBONCTB OTIENBHBIX MIPEICTaBUTENCH
COJICH.
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Hemonctpanuu. OOpasisl Coei.

JlabopaTopHsbie onbIThL. 13. O3HaAKOMIICHHE
C KOJUIEKILIUEN coNel

Cocrasnenne (HopMyI U Ha3BaHUN COJIEH.
Vcnone3oBaHue TaOIULBI PpACTBOPUMOCTH JUTS
OIIpeIeNICHNs PAaCTBOPUMOCTH COJICH.
[IpoBenenne HAOMIOACHNUI (B TOM YHCIIE
OIIOCPEIOBaHHBIX) CBOMCTB BELIESCTB U
MIPOUCXOJSIINX C HUMU SIBIICHUH, C
COOJIIO/ICHHEM ITPaBUJI TEXHUKH 0€3011aCHOCTH;
odopmileHHE OTYETa C OIMCAaHHEM
9KCIIEPHIMEHTA, €r0 Pe3yJIbTaTOB M BHIBOLOB

O6006111eHHE
3HAHUM O
KIaccupuKaIiu
CIIOXHBIX
BemiecTs (1)

Krnaccudukarus coHbIX BEMIECTB 110

cocraBy. CocraBieHue (opMyI i Ha3BaHUI
OKCHJIOB, OCHOBAHWH, KHCJIOT U COJICH.

Pemenne skcriepruMeHTaIbHBIX 33134 Ha
pacrio3HaBaHHE PACTBOPOB KUCIOT U
miejao4ei

Knaccudukariys CIoXHBIX HEOPTaHUIECKUX
BEIIECTB 10 COCTaBY HA OKCHJIbI, OCHOBAHHS,
KHCJIOTBI ¥ COJIM; OCHOBAHUS, KUCJIOTBI M COJIH TI0
PacTBOPUMOCTH B BOJIC; KHCJIOTBI [0 OCHOBHOCTH
U COJIEPXKAHHIO KUCIIOPO/A, C HCIOIb30BaHUEM
pa3nuuHbIX HOPM HPEICTABICHUS
knaccudukarnyu. CpaBHEHHE OKCHIIOB,
OCHOBAaHHMH, KACIIOT U COJIEH MO COCTAaBY.
Omnpeenenue MPUHAIEKHOCTH HEOPraHMIECKUX
BCHICCTB K OJHOMY M3 U3YUCHHBIX KJIaCCOB
COCIMHEHH 1Mo hopmyIie.

OmnpeneneHne BaICHTHOCTH U CTETIEHU
OKHCJIEHHS 3JIEMEHTOB B BEIIECTBAX.
OcyliecTBiICHHE HHAYKTHBHOTO U ACAYKTHBHOTO
00001eHus.

[MonyueHne XuMU4IeCKOl HHPOPMAUU 13
Pa3TUYHBIX HCTOYHUKOB.

[peacraBnenne nHGOPMAIINH 110 TEME
«OCHOBHBIE KJTACCHI HEOPTAaHUYECKHX
COEIMHEHHI» B BUJIE TaOJIHII, CXEM, OITOPHOTO
KOHCIICKTa, B TOM YHCJIC C IPUMCHEHUEM CPCIICTB

UKT

Amopo¢HBIE I
KPUCTAITHYECK
ue Bemecrna (1)

AMopdHBIE B KPUCTAJUTHYECKUE BEIIECTBA.
MexmonekyaspHble B3aUMOIEHCTBHUS.
Tunbl KPUCTAIIMUECKUX PEUIETOK.
3aBHUCUMOCTh CBOMCTB BCHICCTB OT THUIIOB
KPHCTAITIMYECKUX PEHIETOK.
JemoHcTpannu. Mojenn KpucTallmHdecKIX
pELIETOK XJIOpH/Ia HaTpHUs, aiMas3a, OKCHIa
yraepona (IV).

JlabopaTopHsie onbITHL. 14. O3HaKOMIICHHE
C KOJUIEKI[UEH BEIIECTB C pa3HbIM TUIIOM
KpPHCTaIINUECKON peneTku. M3rorosnenue
MoJieTIel KpUCTAINTMIECKUX PEIIECTOK

OmnpeneneHus MOHATHI «aMOp(HBIE BEIECTBAY,
«KPUCTAJNINYECKHUE BEIIECTBAY,
<<KpI/ICTaJ'IJ'H/I‘IeCKa$[ pemeTKa», «HUOHHAas
KpUCTaJUIMYECKas PEeIIeTKa», «aTOMHas
KpHUCTaJIM4YecKasi pelieTka, «MoJIeKyJsipHast
KpHUCTaJIM4YeCcKas pelieTkay, «MeTaiinyecKas
KpUCTAJJIMYECKAasl pelIeTKa». Y CTAaHOBJICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3EH Mexay
CTPOEHHEM aTOMa, XUMUUECKOU CBA3bIO U TUIIOM
KPUCTAJUTMYECKOM PelIeTKN XUMHUYECKUX
COCIUHCHUH.

XapaKTepI/ICTI/IKa ATOMHBIX, MOJ'IeKyJ'IﬂpHLIX,
NOHHBIX METAJININYCCKUX KpI/ICTaJ'IJ'II/I‘{eCKI/IX
PELIETOK; CPebl PACTBOPA C IOMOIIBIO HIKAJIBI
pH.

IIpuBeaeHue npuMepoB BELIECTB C Pa3HbIMU
TUTNIAMU KPUCTAJUTMYECKON PEIIETKHU.
[IpoBeneHue HAOMIOACHNUI (B TOM YHCIIE
OIOCPETIOBAHHBIX) CBOICTB BEIICCTB H
TIPOUCXOJIAIINX C HUMH SIBICHUH ¢ COOIOIEHUEM
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TPaBWJI TEXHUKH 0€301acHOCTH; oopmireHne
OTYeTa C OIMMCAaHNEM PKCIICPUMEHTA, €r0
pe3yIBTaTOB U BHIBOJIOB.

CocraBieHIE Ha OCHOBE TEKCTa TaOJIHIBL, B TOM
yycie ¢ npumeHenueM cpeacts UKT

Yuctele
BEIIECTBA U
CMECH.
MaccoBas u
o0BeMHAs 10U
KOMITOHEHTOB B
cmecu (1)

Uuctele BemecTBa U cMecu. [Ipumepsl
JKUJIKUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CBOICTBa YUCTBIX BEIIECTB U cMecei. Mx
coctaB. MaccoBast 1 00beMHas T0JIH
KOMIIOHEHTa cMecH. PacdeTsl, CBA3aHHBIC C
HCTIOJIb30BAHUEM TIOHSITHS «10JIS.
JlabopaTopHsbie onbIThL 15. O3HAKOMIICHHE
¢ 00pa3oM ropHO¥ MOPOIBI

OmnpeneneHus MOHATHHA «CMECH», «MaccoBas
JIOJISL PAaCTBOPEHHOTO BEIIECTBAY», «OOBEMHAS
JIOJISL BELIIECTBA B CMECH.

[IpoBenenue HabmoaeHNUH (B TOM YnCIe
OIIOCPEZIOBaHHBIX) CBOMCTB BEIIECTB U
MIPOUCXOJISIINX C HUIMU SBJICHUH ¢ COOM0eHUEM
MIPaBUJI TEXHUKHU OE€30TIaCHOCTH;
oopmileHHE OTYETa C ONHCAaHUEM
9KCIIEPUMEHTA, €TO PE3yIbTATOB U BBIBOJOB.
Pemenne 3amau ¢ MCTIONB30BaHUEM MTOHATHH
«MaccoBasi I0JIS IIEMEHTA B BEILIECTBEY,
«MaccoBasi 10JIs1 pACTBOPEHHOTO BEILIECTBAY,
«00BEMHas TOJIS Ta3000pa3HOTO BEIIECTBAY

Pacuersl,
CBSI3aHHBIE C
[TOHSATHEM
«IOJIS.
0O060061IeHnE U
CUCTEMATU3aLUs
3HAHWH 110 TEME
«Coennnenus
XUMHYECKUX
3IIEMEHTOB (3)

PaC‘ICTBI, CBsA3aHHBIC C UCIIOJIB30BAHUCM
MNOHATUA «OOJIA.

Brmmonnenune 3aganuii Mo TemMe
«CoeanHeHnsI XUMHYECKUX DJIEMEHTOBY

Pemenne 3aJa4 C UCITIOJIb30BaAHUEM TOHATHIA
«MaccoBasd O0J 3JIEMEHTA B BEIICCTBEY,

«MaccoBad O0Ji1 paCTBOPECHHOT'O BELICCTBAY,
«o0BeMHast JOJIA ra3006pa3H0r0 BCIICCTBA».

[IpencraBnenne nHPpOpMAINH 110 TEME
«CoennHeHsI XUMUYECKHUX 3JIEMEHTOB)» B BUJIE
Ta0NuI, cXeM, OOPHOTO KOHCIIEKTA, B TOM 4HCIIE
¢ npuMeHenuem cpeacts UKT

Konrponbnas
pabota 1o Teme
«CoeqrHeHus
XUMHUYECKUX
aneMeHToB» (1)

TEMA 4. I3MEHEHUS, TIPOUCXO/ISIIIUE C BEL[ECTBAMH (15)

duznueckue
SIBJICHHSL.
Pa3nenenue
cmeceit (1)

IlonsTre sBNEHMI KaK M3MEHEHUH,
MPOMCXOIAIINX C BEIIECTBOM. SIBIICHHS,
CBSI3aHHBIE C U3MEHEHHEM
KPHUCTAJUTMYECKOTO CTPOCHHUS BEIECTBA MIPU
MOCTOSIHHOM €r0 COCTaBe, — (hu3ndyeckue
sBiieHUs. OU3NUYECKue SIBJICHUS B XUMUH:
JTUCTWILISIUS, KPUCTAILTA3AIINS,
BBITIAPHMBAHNE U BO3TOHKA BEIIECTB,
(unpTpoBaHUE U HEHTPUPYTUPOBAHNE.
Hemonctpanuu. [IpuMeps! pu3ndecKux
SIBIICHUY: TUIABJICHUE MapaduHa; BOSTOHKA
roja Wi OEH30MHON KHCIIOTHI;
PacTBOpEHHUE OKPAIICHHBIX COJIEH;
JUQPY3Us TYIMIUCTHIX BEMIECTB C TOPSIIEH
JIAMIIOYKH HaKaJIMBaHMS

OnpeneneHAs TOHATHH «TUCTHIUIAI, WA
MEPErOHKaY, «KPUCTAILTU3AIII,
«BBIIApUBAHHEY, «(PUIBTPOBAHHUEY, BO3TOHKA,
WK CyOIMMAaIHs», «OTCTanBaHUC,
«UEHTPUDYTUPOBAHULY.

YcraHoBIEHHE IPUYHUHHO-CIIEICTBEHHBIX CBS3EH
MEXy (PU3NUECKUMHU CBOMCTBAMH BEIIECTB U
Croco00M pasziesieH st cMeceit
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XuMuaeckne
SIBJICHHSL.
VcnoBus u
TIPU3HAKA
MPOTEKAHUS
XUMHUYCCKUX
peaxktmii (1)

SIBieHUs, CBA3AHHBIE C U3MEHEHUEM
COCTaBa BEILECTBA, — XUMHUYECKUE
peakuuu. [Ipu3Haku U ycaoBUs NPOTEKaHUS
XUMUYECKUX peakuuil. Bergenenue
TEIUIOTH] U CBETA — PEAKLIUU TOPEHMSL.
[onsiTHe 00 AK30 M SHAOTEPMHUUYECKUX
peakuusx. lemoncrpauuu. [Ipumepst
XUMMYECKHX SIBIICHUI: TOPEHUE MarHus,
tdhocdopa; B3auMoeiicTBUE CONTHON
KHUCJIOTBI C MPaMOPOM UJIM MEJIOM

OmnpeneneHns MOHATHH «XUMHUYECKAs PEAKINN,
«PEAKIH TOPEHUSY, «IK30TEPMHUIECCKUE
PEAKINN», «IHAOTEPMHIECCKUE PEAKIHI.
Habmronenne u onrcanue MprU3HAKOB U yCIIOBUN
TCUCHNSI XUMUYECKUX PEAKINii, BBIBOJBI HA
OCHOBaHMH aHaJIu3a HaOII0IeHNH 32
9KCTIIEPUMEHTOM

3akoH
COXpaHEeHHUs
MacChl BEIIECTB.
XuMudeckne
ypaBuenus (1)

3aKOH COXpaHEHUs] MacChl BEILIECTB.
XuMHueckue ypaBHeHHs. 3HaUeHUe
nHIEKCOB U kK03 Purtnenton. CocTaBneHmne
YpaBHEHUM XUMHUYECKUX PEAKIIMI

OmnpeneneHue NOHATUS «XUMHYECKOE
ypaBHEHHE».

OOBsicHEHNE 3aKOHA COXPAHEHHUS MACChI BEIIECTB
C TOYKH 3PEHUS] aTOMHO-MOJIEKYIIAPHOTO yICHHUS.
CocraBieHne ypaBHEHUN XUMHYECKUX peaKLUi
Ha OCHOBE 3aKOHA COXPAHEHHS MacChl BELIECTB.
Knaccudukanus xuMudecknx peakiyi 1mo
TEIUIOBOMY 3P PEKTY

Pacuetsl o
XUMHYECKHM
ypaBHeHHsM (3)

PacdeTsl Mo XUMHUYECKAM YpaBHECHUSM.
Pemienne 3agau Ha HAX0XKICHHE
KOJIMYECTBA, MACChI HJIH 00beMa MPOAYKTa
PeaKuuu Mo KOJIMYECTBY, Macce WIn
00BeMy UCXOHOTO BelecTBa. PacueTs ¢
HCIIOJIb30BAHMEM TIOHATHS «J10JI5», KOraa
HCXOJHOE BEIIECTBO JaHO B BUJE pacTBopa
C 3aJJaHHOII MacCOBOH HoneH
PacTBOPEHHOTO BEIIECTBA I COICPIKUAT
ONpPEeENICHHYIO JI0JII0 IIPUMECEH.

BrInonHeHNE pacyeToB M0 XUMHYECKUM
YpaBHEHHSM Ha HaXOXKICHUE KOJIMYECTBA, MacChl
wIn 06beMa NMPOayKTa peakIiy [0 KOJIUIECTBY,
Macce WiIM 00beMy UCXOITHOTO BEIECTBA; C
HCIIOJIB30BAHUECM IIOHATUSA «O0JIsI», KOT'da
HCXOJHOE BELIECTBO JAaHO B BUJIE PAacCTBOpa C
3alaHHOM MacCOBOM JOJIEH paCTBOPEHHOIO
BEIIECTBA WM COAEPKHUT ONPEACICHHYIO 00
npuMecen

Peaxun Peaxuuu paznoxxenus. [Ipeacrabnenue o Onpenenenus NOHATHH «peaKkMU COEIUHEHUS»,
Pa3IOKEHUSL. CKOPOCTH XUMHUYECKUX PEaKLul. «KaTaIH3aToOPbD», «PEPMEHTHI».
Ionsartue o Karanuzatopsl. DepMeHTEHI. Knaccudukanus XuMu4ecknx peakiyi 1mo Iuciy
CKOPOCTH U COCTaBY MCXOJIHBIX BEUIECTB U MPOIYKTOB
XUMHYECKOIL Hemoncrpanuu. [Tonyuenue rugpokcua peaKuun.
peakiuu u ey (I1); pasioxkenue nepManrasara HaburoieHue 1 onrcaHue IPpU3HAKOB U YCIIOBHI
karanusaropax | KT, PA3OKCHUE MEPOKCHIA BONOPOIA € | teyenns XMMMYECKUX PEAKIUH, BEIBOBI HA
(8] TIOMOTIBIO TMOKCH/Ia MApTaHIla U KaTalaskl | ocyopanum aHanusa HaGIIOAEHMI 32
KapTodelst Ui MOPKOBH SKCTIEPUMEHTOM.
CocTaBlIcHHE HA OCHOBE TEKCTa CXEMEI, B TOM
ymcie ¢ npuMeHenuem cpeacts MKT
Peakmun Peaknuu coequnenns. Karanutunaeckue u OrnpeneneHus MOHATHH «peaKIMU COSANHEHHSY,
COCJIMHECHMUS. HEKATATUTHICCKHUE PEaKIUH, 00paTUMBIE H «peaKIvK PasJokKEeHHs», «0OPaTUMbIE PEAKIIUI,
HCHO‘IKI/I HeO6paTI/IMBIe peaKHI/H/I. <(HeO6paTI/IMLIe peaKkuny, «KaTaJIUTHICCKUEC

nepexomnos (1)

JlaGoparopubie onbITHL. 16. OKHcIeHUE
MEIM B INIAaMCHU CITUPTOBKU WA T'OPEIIKHA

peaxknumy, «HeKaTAIUTUYECKUE PEaKIum.
Krnaccnduxarnms XUMUYeCKHX peaknui o JHCiIy 1
COCTaBY HCXOJHBIX BEIECTB U MPOAYKTOB PEaKIUH;
HAalpaBJICHUIO IPOTEKAHUS PEaKIUU; YYACTHIO
KaTaJIn3aTopa. Hab6monenue
U ONMCaHKE NPU3HAKOB U YCIOBUH TEUEHUS

XUMHYCCKUX peaKHHﬁ, BbIBOJIbI HA OCHOBAaHHMHU aHAJIM3a
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Ha6JIIO,HeHHﬁ 3a OKCIICPUMEHTOM

Peakmun
3aMeIICHUS.
Psn akTuBHOCTH
meTtanios (1)

Peaxnuu 3amenienns. P akTuBHOCTH
METAaJIJIOB, €r0 UCTIOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH
MPOTEKAHUS PEAKINI MEX Ay MeTalllIaMH U
KHCIIOTaMU, PEaKINi BHITECHEHUS OJHUX
METAJIJIOB U3 PaCTBOPOB UX COJIEH APYyTUMU
MeTaamu. JleMoHcTpanuu.
BsanmopeticTBre pa30aBICHHBIX KHCIIOT C
MeTayuiamMu. JlabopaTtopHsIe OIBITHL. 17.
3aMelIeHne MeIH B pacTBOPE XJIOpUAa
menu (I1) xenezom

OmnpeneneHns MOHATHH «PEaKIMU 3aMEIIECHU»,
«psi aKTUBHOCTH METAJUIOBY.

Knaccudukarms XuMH4eckux peakiyi 1Mo Yucity
U COCTaBY UCXOJHBIX BEIECTB U MPOAYKTOB
peakiyu. Mcnonp3oBaHue 37IEKTPOXUMUUECKOTO
psaa HanpsDKeHUH (aKTUBHOCTH) METAJIOB AJIS
OTIPEAEICHNSI BO3MOXKHOCTH IPOTCKAHUS
pEaKIii MEX Ty METAIIIaMU U BOIHBIMHU
pacTBOpaMH KHCJIOT u cojieir. Habmonenne n
OIIMCaHNE IPU3HAKOB U YCIIOBHH TCUCHUS
XMMHYECKHUX PEaKIMH, BHIBOABI HA OCHOBAaHUN
aHanM3a HaOJIOACHUH 3a SKCIIEPUMEHTOM

Peaxuu
oOMeHa.
IIpaBuno
Beprone (1)

Peakumm oOMena. Peakiun HeliTpanu3anim.

YcnoBus MpoTeKkaHus peakuii oOMeHa B
pacTBOpax A0 KOHIA.

HemoncTpannu. PacTBoperne ruapoxcuia
menu (IT) B kuciaoTax; B3anMoaeHCTBIE
okcuna meau (II) ¢ cepHoit kucnoToit npu
HarpeBaHUU

OmnpeneneHns TOHATHH «PEaKkIui OOMEHa,
«peaKIUK HeUTpaTU3aIun».

Knaccudukarus XuMHUYECKUX PEaKIMH 110 YHCITY
1 COCTaBYy MCXOJHBIX BCHICCTB U IPOAYKTOB
peakiyu. Vcmnons30BaHue TaOIUIIBI
PACTBOPUMOCTH ISl OTIPEICIICHUS] BO3MOXKHOCTHU
mpoTeKaHus peakiuii oomena. Habmonenue u
OIUCaHKEe TPU3HAKOB U YCIIOBHUH TEUCHHUS
XHUMHUYECKHUX PEAKIHii, BBIBOIBI HA OCHOBAHHUU
aHau3a HaOJIFOICHUH 3@ IKCIIEPUMEHTOM

Tumsr
XAMHUYICCKUX
peakuui Ha
npuMepe
CBOMCTB BOJIHI.
[lonsarue o
rugponmse (1)

Tunel XUMUUYECKUX peakluil Ha IpuMepe
CBOMCTB BOJIbl. Peakuus pa3ioxeHus —
3JIEKTPONIN3 BOJBL. Peakunu coennHeHuss —
B3aMMOJCHCTBUE BOJIBI C OKCHUIAMHK
METaJVIOB M HEMETAJIOB. Y CIIOBHE
B3211/IMOI[€I>1CTBI/I$[ OKCHUIOB METAJIJIOB U
HEMETaJI0B ¢ Bojou. Ilonsatue
((FI/II[pOKCI/IJlI:I». PeaKHI/II/I 3aMCIICHUS —
B3aMMOJICHCTBHE BOJBI C METaJIJIaMU.
Peaxmuu oOMeHa — TUAPOIIU3 BELIECTB

OHpe}IeHeHI/Ie TIOHATUSA «KTUAPOJIU3»

O06o01IeHHE 1
cHCTEMAaTH3aI1
s1 3HAHUH 110
TeMe
«H3meHenus,
TIPOUCXOISIINE
C BEIICCTBAMU»

©)

Brinonsenue 3aganuii no reme
«3MeHeHus, IPOUCXOIALIUE C
BELIECTBAMI

Hcnonp30BaHue 3HAKOBOTO MOJENUPOBAHUS.
[Monyuenne xumuueckol HHGOPMAIUU U3
pa3IMYHBIX HICTOYHUKOB.

[IpencraBnenne nHGpOpMAINH 110 TEME
«M3MeHeHMs, IPOUCXOSIIUE C BEIIECTBAMU» B
BHUJIE TaOJINII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yyciie ¢ npuMeHenueM cpeacts UKT

KonTtponsnas
paborta o Teme
«3meHenus,
IIPOUCXOAAIIIUE
C BE€IICCTBAMM»

@
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TEMA 5. [IPAKTUKYM 1. «(ITIPOCTEMIIUE OIEPALIMHU C BEILECTBOM» (5)

IpaBuiia TeXHUKH
6e3omacHOCTH
npu padote B
XUMHYIECKOM
KabuHeTe.
IIpuemst
oOpareHus ¢
1a00paTOpHBIM
000pyIOBaHHUEM U
HarpeBaTeIbHbIM
u npuGopamu (1)

[IpaBuiia TeXHUKH 0€30MACHOCTH MTPH
pabote B xummueckoM kabuHete. [Ipremsbr
oOpamierHns ¢ 1abopaTOpPHEIM
000pyIOBaHHEM U HarpeBaTeIbHBIMU
npudopamu

Pabota c 1abopaTopHBIM 000PYIOBaHUEM U
HarpeBaTeIbHBIME IPUOOPAaMHU B COOTBETCTBUH C
MpaBHIaMH TEXHUKU 6E30MaCHOCTH.

BrinonHeHne npocTednX TpUeMoB 00palleHus
¢ 7a00paTOPHBIM 000PYIOBAHUEM: C
71a00PaTOPHBIM IITATHBOM, CO CITUPTOBKON

Hab6nronenus 3a
W3MEHCHUSIMH,
TIPOMCXOSIINM
U C ropsuiei
CBEYOM, U uX
OTUCaHKE
(momarnHwmii
JKcrepuMeHT/ 1)

Ha6nromennst 3a u3MEeHEHUSIMH,
MIPOUCXOISAIINMH C TOPSILEN CBEYOH, U UX
OIMHCaHue

Pabora ¢ mabopaTtopHBIM 000pyIOBaHHEM H
HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBUH C
NPaBHJIAMH TEXHHKU OE30IIaCHOCTH.
HabGnroneHue 3a cBOiicTBaMH BELIECTB U
ABJICHUSAMU, IPOUCXOAAIINUMHU C BEIICCTBAMU.
Onucanne XMMHUYECKOTO HKCIIEPHMEHTA C
HOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 HIH
POIHOTO) SI3bIKA U SI3bIKA XUMHH.

CocraBiieHue BBIBOAOB 10 pe3yibTaTaM
NPOBEAEHHOT0 YKCIIEPUMEHTA

AHanau3 I0YBEI
U BOJIBI
(momManrHwmi
aKcrepuMenT/ 1)

AHanau3 IoYBH U BOJIBI

Pabota c 1abopaTopHbIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMH IPUOOPAMHU B COOTBETCTBUH C
TIpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
BrImoHeHNE TPOCTEUIIHX IPUEMOB O0OpaIIeHIS
¢ mabopaTOpHBEIM 000PYIOBaHUEM: C BOPOHKOM, C
(GUIBTPOM, CO CITUPTOBKOM.

Habmronenue 3a cBoicTBaMH BELIECTB U
ABJICHUSAMU, TPOUCXOAAIINMHU C BEIIECTBAMU.
Onucanne XMMUYECKOTO SKCIIEPUMEHTA C
HOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIU
POJIHOTO) sI3bIKA U s3bIKa XUMHH. COCTaBJICHNE
BEIBOJIOB IO Pe3yJIbTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA

ITpusnaku
XUMHUYECKUX
peaxkimii (1)

IIpu3Haku XMMHUUYECKUX peaKLIUi

Pabota ¢ 1abopaTopHbIM 000PYIOBaHUEM U
HarpeBaTeJIbHBIMU MPUOOPAMH B COOTBETCTBHH C
NpaBHIAMH TEXHHKU OE30IIaCHOCTH.
BEInonHeHNe NpoCTeHINX MPUEMOB 00paIleHUs
¢ 1a0opaTOPHBIM 000PYAOBAHHEM: C
71a00paTOPHBIM IITATHBOM, CO CITUPTOBKOI.
HaOmroneHne 3a cBOMCTBAaMH BEIECTB U
ABJICHUAMH, TPOUCXOAAININMHU C BEIICCTBAMMU.
Omnrcanre XUMHIECKOTO IKCIIEPHUMEHTA C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH
pOl]HOFO) SI3bIKA U A3bIKA XUMHUHU.

CocraBiieHHE BBIBOJIOB TI0 pe3ybTaTam
MPOBEICHHOTO YKCIICPUMEHTA
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IIpuroroBnenue
pacTBopa
caxapa u
oTIpenieieHue
MacCOBOH JOJIH
€ro B
pactBope(1)

[IpuroroBieHne pacTBopa caxapa u
orpeiesieHHe MacCOBO IO €ro B
pacTBope

PaboTa ¢ mabopaTopHbIM 000pyAOBaHUEM U
HarpeBaTeIbHBIMU IPUOOPAaMH B COOTBETCTBUH C
MIpaBUJIaMU TEXHUKH O€30I1aCHOCTH.
BrImoHeHNE TPOCTEUIINX IPUEMOB O0paIIeHUs
¢ m1abopaTOpPHEIM 000PYIOBAHHUEM: C MEPHBIM
LUINHAPOM, C BECaMH.

HabmtoneHue 3a cBoiicTBaMH BELIECTB U
SIBIICHUSIMHU, TIPOUCXOMSAIIMMHU C BELIECTBAMH.
OnucaHue SKCIEPUMEHTA C TOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJJHOTO) SI3bIKA U
SI3BIKA XMMHH.

CocraBneHne BEIBOJIOB 0 PE3yIbTaTaM
MIPOBEJCHHOTO SKCIIEPHMEHTA.

[IpuroToBneHue pacTBOPOB C ONPENEICHHON
MacCOBOM J10JI€ll paCTBOPEHHOTO BEILIECTBA.
[IpurorosneHue pacTBOpa U pacyeT MacCoBOH
JIOJT paCTBOPEHHOTO B HEM BEILIECTBA

TEMA 6. PACTBOPEHUE. PACTBOPBI. CBOMCTB

A PACTBOPOB DJIEKTPOJIUTOB (31)

PactBopenue
KakK (hHU3HKO-
XUMHWYECKUN
IpoIiecc.
PactBopumocTs.
Turbt
pactBopos (1)

PacTBopenne kak PU3NKO-XUMHUICCKAN
npouecc. [TonsiTue 0 rugparax u
Kpuctajuioruaparax. PactBopuMocTs.
KpuBbie pacTBOpUMOCTH KaK MOJIEINb
3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX
BCLICCTB OT TeMnepaTypm. HaCLIH_[eHHLIe,
HCHACBIIICHHBIC 1 nepecmmeHHHe
PacTBOPBHL.

3HaueHue pacTBOPOB AJISl IPUPOJIBI U
CEIbCKOT0 X03sIMCTBA

OmpeneneHus MOHATHH «PACTBOPY, «THAPATY,
«KPHCTAIIOTUIPAT», KHACHIILIEHHBII PacTBOPY,
«HEHACHIIIEHHBIH PacTBOPY, «II€PECHIIICHHBIN
pacTBOp», «PaCTBOPUMOCTBY.

OrnpeneneHne pacTBOPUMOCTH BEILECTB C
HCTIONb30BAHUEM KPHBBIX PACTBOPHMOCTH.
XapakTepuCTHKa PaCTBOPEHHS C TOUKH 3PECHHS
aTOMHO-MOJIEKYJISIPHOTO YUCHUSL.
Hcnonp30Banue TaOIHIBI PACTBOPUMOCTH IS
OIIpE/IeNICHUs PACTBOPHMOCTH BEIIECTB B BOJIE.
CocraBiieHHE Ha OCHOBE TEKCTa T'PaHIKOB, B TOM
yucine ¢ npuMmeHenuem cpencts MKT

Onexrponutnde | [loHATHE 00 AMEKTPOIUTHUSCKON OnpeneneHAs TOHATHH «3JIEKTPOIUTHICCKAS
cKast JIUCCOIIMAITUH. DIEKTPOIHUTH U JIVICCOIIHAITUS, «AJIEKTPOUTE»,
JIACCOIUAIUS HEAJICKTPOIUTHL. MeXaHU3M TUCCOIHAIIII «HEDIJIEKTPOJIUTH». BRITIOTHEHHE TIOMETOK,
(8] AJIEKTPOJIUTOB C PA3IUUHBIM XapaKTEPOM BBIINMCOK M MUTHPOBaHUS TEKCTa

cBs3H. CTENeHb IEKTPOIUTHIECKON

nucconuanuu. CUIbHBIC U Cl1a0bIe

9NeKTpOJIUTEL. JleMoHcTpauuu. McnbiTanue

BEIIECTB U UX PACTBOPOB Ha

AIEKTPOTPOBOTHOCTD
OCHOBHEBIE OCHOBHBIE TIOJIOKEHUST TEOPUH OnpeneneHus MOHATHH «CTETeHb TUCCOIUALIANY,
MTOJIOXKCHUS ANEKTPOJIUTHIECKON JTUCCOITUAITUH. «CHJTbHBIC DJIEKTPOJIUTHI», «C1alble
Teopuu Honnsble ypaBHeHus peakiuil. Peakuuu SJIEKTPOJIUTHY, KKATHOHBD», «AHUOHBIY,
JNEKTPONHUTHYE | 0OMEHa, UAyIIUe 10 KOHIIA. «KHCJIOTBI», «OCHOBAHHAY», «COJI».COoCTaBIICHUE
CKOI1 Krnaccudukarus HOHOB ¥ UX CBOMCTBA. YpaBHEHUH AJIEKTPOJIUTUUECKON JUCCOUALTT
JIUCCOLIMALIN Jemonctpanuu. 3aBUCUMOCTb KHUCIIOT, OCHOBAHHUI U COJICH. Nnmoctpanus
Q) 3JIEKTPONPOBOJAHOCTH YKCYCHOM KHUCIOTHI NIpUMEPaMU OCHOBHBIX MOJIOKEHUHN TeOpUH

OT KOHICHTpAaIHH. JIBI/I)KCHI/IG OKpalI€HHBIX
HOHOB B 3JICKTPUYECCKOM I10JIC

JJIEKTPOIMTHIECKON THUCCOIMAIIH;
TeHETHUYECKON B3aUMOCBSI3U MEXITY BEHNICCTBAMU
(TIpocTOe BeIecTBO — OKCHUJI — THIPOKCHIT —

collb). PaznmueHne KOMIIOHEHTOB
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JTIOKA3aTeNbCTBA (TE3UCOB, APTYMEHTOB U (hOPMBI
JI0Ka3aTeIbCTBA)

Honnsie MonekymspHble U HOHHBIE YPABHEHUS OmnpenerneHre TOHATHS «HOHHEIC
YpaBHEHHUS peaxmuii. JlJabopaTopHsie OnBITHL. 18. peaxmuny. CocTaBIeHIE MOJICKYIISIPHBIX, TIOJTHBIX
peaxkimii(1) BsaumMopelicTBre pacTBOPOB XJIOpHIA U COKpPAILEHHBIX MOHHBIX YPaBHEHUM peakuuii ¢
HATpHS U HUTpaTa cepedpa Y4aCTHEM DJIEKTPOJIUTOB.
Habmronenune u onmcanne peakuii Mexry
3JIEKTPOJINTAMU C IOMOLIBI0 €CTECTBEHHOTO
(pyccKoTo WM POAHOTO) S3bIKA U S3bIKa XHMUHU
Kucnotsr: Kucnotsr, nx knaccuukanus. ucconnanust CocraBneHne XapakTEpPUCTUKH OOIINX
kinaccupukarus | KACIOT M UX CBOHCTBA B CBETE TEOPUN XUMHUYECKUX CBOMCTB KUCJIOT C MO3UIUI TEOPUU
U CBOMCTBA B 3ﬂeKTp°HHumqe°K°ﬁ Ancconnanni. JNIEKTPOTUTHYECKON TUCCOIUALIAH.
ceere TO/I (3) Bsanmonercrane KHCIOT € MCTaJLIaMH. CocTaBieHne MOJEKYJISIPHBIX, TOJIHBIX U
9J'IeKTpOXI/IMI/I'I€CKI/II/I PO HAIIPSIKEHU U o o
METaJI0B. B3anMoaelcTBUE KUCIOT C OKCUIAMU COKPAIICHHBIX MOHHBIX yPABHCHIH PCAKIHIH C
MeTa10B, B3anMoelicTBIe KHCIOT ¢ yuacTueM Kucyiot. HabroieHue u onrcanue
OCHOBaHUAMU — pEaKIUsd HeﬁTpaﬂI/IBaHI/IH. peaKHHP‘I c y‘laCTI/IeM KHCJIOT € IIOMOIIBIO
B3auMoeficTBIE KHCIOT C COAMH. €CTECTBEHHOTO (PYCCKOT'O HIIH POIHOTO) SI3BIKA U
Hcnonp3oBanue TabIMIBI PACTBOPUMOCTH IS SI3bIKA XUMUU.
XapaKTCPUCTUKN XUMHUYCCKUX CBOMCTB KHCJIOT. HpOBCI[eHI/IC OIIBITOB, HOHTBGPX{Z{&}OH_[I/IX
JIabopaTOpHBIE OMBITHL. XMMHYECKHE CBOMCTBA KHCJIOT, C COOIIOIEHUEM
19. Ilomy4eHne HEPaCTBOPUMOTO THIPOKCU A U IPABUJI TEXHHKH 6E30MaCHOCTH
B3aMMO/ICHCTBHUE ero ¢ kucioramu. 20.
BsanMmoeiicTBie KUCIIOT ¢ OCHOBaHHUSIMH. 21.
BzanmopeiicTBre KUCIOT ¢ OKCUaMHU METAJLIOB.
22. B3auMoeicTBIE KUCIOT ¢ MeTauIaMu. 23.
BzanmopeiicTBrE KUCTOT € CONSIMH
OcHOBaHUA: OcHoBanus, ux Kaccupukanus. Jucconuanus OnpeneneHne NOHITHS «OCHOBAHUS.
KIacCH(UKays | OCHOBAHMH U HX CBOHCTBA B CBETE TEOPHHU CocTaByieHHe XapaKTEPUCTUKHU OOLIUX

M CBOMCTBA B

JIEKTPOIIUTHIECKON AUCCOIHALINH.
BzaumopeiicTBre OCHOBAHHH C COJIIMU.

XUMHUYECKUX CBOMCTB OCHOBaHHMH (Ieso4ueit 1

csere TO/I (3) HEpacTBOPHMBIX OCHOBAHHH) C ITO3ULIUH TEOPUH
HVcnonb3oBanne TabIHUIIBI PACTBOPHMOCTH IS .
. AIEKTPOIUTUICCKON JIFCCOIIAAITIH.
XapakKTECPUCTUKU XUMHUYCCKUX CBOMCTB C
OCHOBaHUH. B3anmozneiictue menouei ¢ OCTABJICHUC MONICKYIIAPHBIX, TMOTHBIX 1
OKCHIAMH HEMETAILIIOB. COKpAIIICHHBIX HOHHBIX YPaBHECHHUI peakIuii ¢
JlaGoparopHbie onbIThl. 24.B3anmoielicTBue yJactuem ocHoBanuii.Habnronenue u onucanue
menouei ¢ kucaoramu. 25. Baanmoneiicreue peaxkuuii OCHOBaHUM C IOMOILbIO €CTECTBEHHOTO
menoyeif ¢ OKCUIaMi HEMETAJIIOB. (pyccKOTo MM POIHOTO) SA3bIKA U A3bIKA XUMHH.
26.B3anmoneiicTBre menouei ¢ consmu. 27. ITpoBe/IeHHE OMBITOB, MOATBEPHKIAFOIINX
Ilony4erue 1 cBoHCTBA HEPACTBOPUMBIX XHMHMYECKHUE CBONCTBA OCHOBAHUH, C
OCHOBaHUM
COOJTIO/ICHIEM TIPABIIT TEXHUKH O€30MTACHOCTH.
CocraBieHne TOKIaa Mo TeMe, ONpeIeIICHHOMH
yauTenem
OKcHUbL: O06o0meHre cBeieHu 00 OKCHIaxX, UX Omnpenenenns NOHATHH «HeCONE00OpasyroIIe
KiaccuPUKams | KIacCH(UKAIHMH i CBOMCTBAX. OKCHJIBI», «COJIC0OPAa3yOLIHe OKCH/IBD), «OCHOBHBIE

u cBoiicTBa (2)

JlabopaTOpHBIE OIIBITHI.
28.B3aumoelicTBe OCHOBHBIX OKCHJIOB C
kuciaoTaMu. 29. B3anmopelicTeue
OCH_OBHBIX OKCHJIOB ¢ Bogou. 30.
BzanmoieiicTBe KMCIOTHBIX OKCHIOB C
meaoyamu. 31. Bsanmoneiicteue

OKCHJIBI», KKUCIOTHBIE OKcHuab». CocTaBieHne
XapaKTEPUCTUKHU OOIINX XMMHYECKUX CBOMCTB
€0JIe00Pa3YIOINX OKCUIOB (KUCIOTHBIX M OCHOBHBIX)
C TIO3ULIUI TEOPUHU AIIEKTPOIUTUUECKOHN TUCCOLUAIIH.
CocraBiieHHE MOJIEKYJISPHBIX, TIOTHBIX U
COKpAIIEeHHbIX HOHHBIX YPaBHEHUHN peakuuil ¢
y4acTHEM OKCHUJIOB. Ha6monenue u

OIIMCaHUC peaKHI/Iﬁ OKCHIO0B C MOMOIIBIO
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KHCJIOTHBIX OKCHUJOB C BOﬂOﬁ

€CTECTBEHHOT'0 (PYCCKOTO I POJHOTIO) SI3bIKA U
si3pIKa XuMuH. [IpoBeneHne OmbITOB,
MOATBEPKAAIOLINX XUMHYECKHE CBOHCTBA OKCHJIOB, C
COOJTIOZICHIEM IIPABHII TEXHUKH 0E30ITaCHOCTH.
CocrapieHue 10K1a/1a 0 TeMe, ONpeIeIeHHOI

CaMOCTOATCIIBHO
Commn: Conn, MX IUCCOIMALIMS 1 CBOICTBA B CBETE OmnpeneneHns NOHATHI «CPEAHUE COTMY», «KUCIbIE
KIaccu(UKaus | TEOPHH dIEKTPOIUTHICCKON TUCCOMUAIAN. | COMH», KOCHOBHLIC COJIID). Cocrasnenue
" CBOﬁCTBa B B3aHMO)IeI7[CTBHe Coneﬁ ¢ MeTaJlJlaMH, XapaKTCPUCTUKH 06H_II/IX XHMHYECKHX CBOMCTB COJICH ¢
cBeTe Tgﬂ (2) OCO6CHHOCTI/I 3THX peaKL[PIﬁ. TIO3UIUH TEOPUHU DJIEKTPOIUTHUICCKOU JUCCOIIHALINH.
“ o CocraBieHne MOJICKYJIAPHBIX, TOJHBIX U
B3aumozeHCTBHE CONeH ¢ CONAMH. COKpAIIEHHBIX HOHHBIX YPAaBHEHUHN peakLuil ¢
Hcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH yuacTHEM coreil, HaGmonerie 1
AL XapaKTepHCTHKH XUMHYICCKHX CBOﬁCTB OIIMCaHUC peaKHI/Iﬁ COJIEH ¢ IIOMOIIBIO €CCTCCTBCHHOI'O
coneii. (PYCCKOTO MIIH POJTHOTO) SI3bIKA U A3BIKA XHMHH.
Ha60paT0pHLIe OIIBITHI. HpOBeZ[eHI/Ie OIIBITOB, NOATBEPKAAIOINX XUMHUYICCKUE
32.B3aumonericTBue cojeil ¢ KUCIOTaMU. CBOHCTBa CoJeH, ¢ COONIOICHNEM MTPABUI TEXHUKU
33.BzanMoieiicTBrE cOJeil ¢ METOYaMH. 0€301MacHOCTH. CocraBieHHe JOKIIa/a 1o
34.B3auMoeliCTBHE COJIEH C COAMH. TeMe, ONPE/ICIICHHOM CAMOCTOATENBHO
35.B3anmopeiicTBie pacTBOPOB coJIeit ¢
METaNIaMU
I'eneTnueckas I'enetnyeckue psAapl MeTaia M HeMeTaa. | OmnpeneneHUe MOHATHS «T€HETUYECKUN

CBSI3b MEXIY
KJ1accamMu
HEOpraHHYECKU
x Bemects (1)

I'eneTnueckas cBSI3b MCXKIY KllacCaMu
HCOPraHN4YCCKHUX BCHICCTB

psam». MmmoctpupoBaTh: a) IpUMepaMHu OCHOBHBIE
MOJIOKEHUS TEOPUH TEKTPOIUTUIECKOI
JMCCOLMAINK; 0) TeHETHYECKYI0 B3aUMOCBSI3b
MEKy BellleCTBaMH (IIPOCTOE BEMECTBO —
OKCHUJI — THIPOKCHI — COJIb).

CocraBneHne MOJIEKYJISIPHBIX, TIOJIHBIX U
COKpAIIIEHHbIX HOHHBIX yPaBHEHHUH peaknuii ¢
ydJacTHeM 3JeKTposuToB. CocTaBieHne
YpaBHEHHI peakunii, COOTBETCTBYIOIINX
MOCJIEIOBATEIEHOCTH («IIETIOYKe)) PEeBpaIIeHU I
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB.

Brimoaenne IpAMOro UHAYKTUBHOI'O
JOKa3aTeiIbCTBa

O06001EeHNE 1
CHCTEMAaTH3aI!
s1 3HAHUH T10
teme«PacTBope
Hue. PactBopsl.
CaoiicTBa
pacTBOpOB
3JIEKTPOJIUTOBY

O]

[MomyyeHne XUMUIECKOH HHPOPMALIUH K3
Pa3IM4YHbBIX HCTOYHUKOB.

[Ipencrapnenue npopmammu o TeMe
«PactBopenue. PactBopsl. CBolicTBa pacTBOPOB
3JIEKTPOJIUTOBY B BHJIE TaOIUII, CXEM, OIIOPHOTO
KOHCIICKTa, B TOM YHCJIC C IPUMCHEHUEM CPCIICTB

UKT

Konrponbnas
pabota 1o Teme
«PactBopeHue.
PactBopsL.
CaoiicTBa
pacTBOpoB
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BJICKTPOJIUTOB»

o))

Knaccudpukarmm
ST XUMHYECKHUX
peakuui.
OKHCIUTENBHO-
BOCCTaHOBHTENb
HBIC PCaKIUH

O]

OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIC
peaxmuuu.

OmnpenerneHne cTeNeHeH OKUCICHUS IS
3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA Pa3HBIX
KJ1accoB. Peakiiun HMOHHOr0 0OMEHa U
OKHCJIUTEIbHO-BOCCTAHOBUTEILHEIC
peakuuu. OKUCIUTENb U BOCCTAHOBUTED,
OKHCJICHUE U BOCCTAHOBJICHUE.
CocraBieHne ypaBHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTEJBHBIX PEaKIUi METOJJOM
3JIeKTPOHHOTO Oananca. JleMoHCTpanuy.
B3aumonelicTBue UHKA C CEPOH, COISTHON
kucinoToi, xmopunom Meau (II). F'openne
Maruus. BzaumonencTBue XJI0pHOH U
CEpOBOIOPOIHOM BOABI

OmnpeneneHns MOHATHNA «OKUCIUTEIBHO-
BOCCTaHOBHTEIIBHBIC PEAKIINNY, OKUCIUTENbY,
«BOCCTaHOBHTEIbY, KOKHUCICHHUEY,
«BoccTaHoBneHNe». Knaccudukarms
XMMHUYECKHUX PEAKIMH 110 IPU3HAKY «M3MCHEHHE
CTETIeHEeH OKUCIICHUS AJIEMEHTOBY.
OnpeneneHye OKUCIUTENS U BOCCTAHOBUTEIS,
OKHCIICHHS U BOCCTAHOBIICHHUS.

Vcionp30BaHNE 3HAKOBOTO MOJICTMPOBAHUS

CBolicTBa
W3Y4YEHHBIX
KJIACCOB
BEIICCTB B
CBETE
OKHCJIUTEILHO-
BOCCTaHOBMTEb
HBIX peaKIuil

o))

CBoiicTBa IPOCTHIX BEIIECTB — METAJIIOB U
HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuit

CocraBiieHHe ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-
BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ, HCIOJIb3Yyd MCTOJ
DJICKTPOHHOI'O Oamanca. Or{pez[eneHI/Ie
OKHUCJINTCJIA U BOCCTAHOBHUTCIIA, OKUCIICHUSA U
BOCCTAaHOBJICHUSA

O06o01IeHHE 1
CHCTEMAaTH3aLN
s1 3HAHUH 110
TeMe«OKUCTIUTE
JILHO-
BOCCTAHOBHTEIIb
HBIE PEAKITUNY

)

CocTaBieHne ypaBHEHHH OKHCIUTEIHHO-
BOCCTaHOBHTEINILHBIX PEAKIUH, UCIIOIB3YSI METOJ
JIEKTPOHHOTO OajaHca.

OmnpeneneHne OKUCIUTENS U BOCCTAHOBUTEIS,
OKHCJICHHS ¥ BoccTaHoBleHus. [IpencTaBnenue
nHdopmannu 1o teme «OKUCINTETHHO-
BOCCTaHOBUTEIIBHBIC PEAKIMU» B BUIE TaOIHIL,
CXEeM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpencts UKT

TEMA 7. IPAKTUKYM 2. «CBOMCTBA PACTBOPOB JIEKTPOJIUTOB» (4)

J400):1:13 (6]
peakiun (1)

Honnsle peaknyu

Obparmenwne ¢ 1abopaTOPHEIM 000PYIOBAHHEM H
HarpeBarebHBIMHU IPUOOpPaMHU B COOTBETCTBUH C
TIpaBUIIAMH TEXHHKH 0€30ITaCHOCTH.
HaGmroieHne CBOMCTB 3JIEKTPOIUTOB U
MIPOUCXOJISIINX C HUMH SIBJICHUI

Onucanne XMMUYECKOT0 SKCIIEPUMEHTA C
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJHOTO) SI3bIKA U SI3bIKA XMMUH.
dopmynupoBaHue BBIBOJIOB MO pe3yJIbTaTaM
MIPOBEJCHHOT0 IKCIIEPHUMEHTA

Vcnosus
TeUYEeHUs

VcnoBus TedeHUsT XUMUISCKUX peaKHI/Iﬁ
MCIKIAY paCTBOPAMU BJICKTPOJIUTOB 10

Oo0parueHue ¢ 1ab0paTOpHBIM 000pPYIOBaHUEM U
HarpeBaTeJIbHBIMI NPUOOpaMU B COOTBETCTBUH C
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XUMHYECKIX
peaKiuii Mexmy
pacTBopamMu
3JIEKTPOIUTOB
10 kontia (1)

KOHIIa

TIpaBUJIAMH TEXHUKH 0€30MacHOCTH
HaGmroneHne CBOMCTB 3JIEKTPOIUTOB U
MIPOUCXOIAMINX CHUMH SIBJICHHH.

Omnncanue XHMAYIECKOTO SKCIIEPUMEHTa C
ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POITHOTO) SI3BIKA U SI3BIKA XUMUH.
DopMynUpOBaHUE BHIBOJOB MO Pe3yIbTaTaM
MIPOBEACHHOTO IKCIIEPIMEHTA

CaoiicTBa CBolicTBa KUCIOT, OCHOBaHU, OKCUJIOB U OoparneHre ¢ 1a00paTOPHBEIM 000PYIOBAHUEM H

KHCJIOT, coneit HArpeBaTeIbHBIMH IPUOOPAMHU B COOTBETCTBUH C

OCHOBAaHUH, MpaBUJIAMH TEXHUKHU O0€30IMaCHOCTH.

OKCHJIOB U Hab6nroneHre cBOMCTB KUCIIOT, OCHOBAHU,

coueii (1) OKCH/JIOB U COJIEH, a TaKKe NPOUCXOASAIIUX C
HUMU sBIeHUA. OMMcaHue XUMHUIECKOTO
SKCIIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOTO
(pyccKOTO WM POIHOTO) SI3bIKA U S3bIKA XUMHUH.
DopMyIUpPOBaHUE BBIBOJOB 10 PE3yIbTaTaM
MIPOBEIEHHOT0 SKCIIEPUMEHTA

Pewenue Pemenne skcriepuMeHTaNbHBIX 33724 Ob6pamenwne ¢ 1abopaTOPHBEIM 000PYIOBAHUEM H

SKCIIEPUMEHTAI HarpeBaTeIbHBIMH IPUOOPAMHU B COOTBETCTBUH C

bHBIX 3a1a4 (1)

NpaBUJIaMH TEXHUKH OE€30I1aCHOCTH.
Pacno3naBanue HEKOTOPBLIX aHUOHOB Y KATUOHOB.
HabmroneHue cBOICTB BEIIECTB M MIPOUCXOIAIINX
C HUMU SIBJICHUM.

Onucanne XMMHUYECKOTO HKCIIEPHMEHTA C
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) SI3bIKA U SI3bIKA XUMHH.
dopmynupoBaHuE BBIBOJIOB MO Pe3yIbTaTaM
MPOBEIEHHOT0 3KCIIEPUMEHTa

TEMA 8. YYEBHBIE ODKCKYPCUH (2)

DKCKYpCHHU B My3€H: MHHEPAJIOTHICCKHE,
KpaeBeIIecKre, XyJ0KEeCTBEHHBIC,
nabopaTtopuu (yaeOHBIX 3aBSICHUH,
arpoXMMUYECKHE, SKOJIOTHIECKHE,
CaHUTAPHO-3MHIEMHOJIOTUICCKHE; alTEeKHU;
POM3BOJICTBEHHBIE OOBEKTHI (XUMHUUECKHE
3aBOJIbI, BOJOOYHCTHBIC COOPYKEHHS U
JIPYTHE MECTHBIC XUMHUYECKUEC
MIPOM3BOJICTBA)

Pednexcus (pe3eps) 6 uyacos
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9 KUIACC

(34 B Henemo, Bcero 102 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

Beenenue. OOmiasi XapakTEepUCTUKA XUMHUYECKUX JJIEMEHTOB U XHUMHYECKUX
peakunii. llepmognueckuii 3axkoH u Ilepuoamyeckas cuCTEMAa XUMUYECKUX
anemenToB [I. . Menneneena (144)

XapakTepuCTUKa BJEMEHTa IO €ro ImojoxeHuto B llepmogmueckor cucreme
xumudeckux anementoB J[. M. MennaeneeBa. CBoiicTBa OKCHIOB, KHCIOT,
OCHOBAaHUW W COJEH B CBETE€ TEOPUU DJIEKTPOJUTHYECKON HTUCCOLMALUN H
OKHCJICHUA-BOCCTAHOBJICHUS.

[lonsiTue o0 mnepexoAHbIX diemMeHTax. AmdorepHocTb. ['eHeTHUecKUil psf
NIEPEXOAHOTO DJIEMEHTA.

[lepnonnueckunit 3akoH U llepuonnueckas cucrema XuMu4eckux memeHToB /1. .
Meunneneena.

XuMUYeCKass OpPraHU3alMs XUBOW M HEKHBOU NPUPOIBI. XUMHUYECKHUH COCTaB
A1pa, MAaHTHM WM 3€MHOM KOpbl. XUMHYECKHE DJJIEMEHTHI B KIIETKaX JKHBBIX
OpraHn3MoB. MakpO 1 MHUKPOJJIEMEHTHI.

O06o00uIeHne cBeICHU 0 XMMHUYECKHX peakuusax. Kiaccudukanuus XuMuU4ecKux
peakuuil MO PAa3IUYHBIM TNPU3HAKAM: «UHUCIO M COCTaB pEarupyrolmx Hu
00pa3yIoMXCcsi BEIIECTBY», «TETUIOBOM 3(P(HEKT», «HANpPaBICHUE», «U3MEHEHUE
CTETIEHEH OKUCJICHHUSI JJIEMEHTOB, OOpPa3yIOLIUX pearupyrouiie BeLIeCTBay,
«(paza», «MCIONB30BAHUE KATAIN3ATOPA.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. DakTophl, BAUAIOLIAE HA CKOPOCTH
XuMudeckux peakiuil. Katanuzaropsl u katanu3.MHrMOMTOpbl. AHTHOKCUIAHTBI.

HMemoncTpanuu. Paznuunsie dopmer tabmuier [, M. MenneneeBa.Mopaenu
aTOMOB 3JeMEHTOB 1—3ro mepuogoB. Mojenb CTpPOCHHS 3E€MHOTO IIapa
(momepeuHsbIi pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuU OT MPUPOIbI
pearupyromux BelIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peakuud OT
KOHLIEHTpPAlMU pPEarupyromux BEHIECTB. 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKON
peakuuy OT IO CONPUKOCHOBEHMSI PEATUPYIOIIMX BEIIECTB («KUTISIIAN
CJOi»). 3aBUCUMOCTh CKOPOCTHM XHUMHYECKOM pEakuuu OT TeMIepaTypbl
pearupyrommux  BemecTB. [OMOreHHbI M TE€TEPOreHHBIM  KaTalU3bl.
®depmeHTaTUBHBIN KaTanu3. IHruOupoBanue.
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JlabopatopHblie onbIThI. 1. [ToyueHne ruIpoKcHua UMHKA U HCCIIEJOBAHUE €r0
CBOMCTB. 2.MonemupoBaHue NMOCTpOeHUs [lepnonuyeckoli CUCTEMBI XMMUYECKUX
anemeHToB J[. M. MenaeneeBa. 3. 3aMellleHHE JKEIE30M MEIU B PacTBOpE
cyiabdpata meau (II). 4. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pPEAKIIUUA OT IPUPOIbI
pearupyronmx BELIECTB HA NPHUMEPE B3aUMOJCHCTBHS KHUCIOT C METajulaMH. 5.
3aBUCUMOCTh CKOPOCTH XWMHUYECKOW PEAKIMU OT KOHIIEHTPALMH PEarupyromnx
BEIIECTB HA NMPUMEPE B3aUMOJCHCTBUS LIMHKA C COJITHOM KHUCIOTOW Pa3IMYHOU
KOHLEHTpauuu. 6. 3aBUCHUMOCTh CKOPOCTH XMUMHUYECKON pEaKUUu OT IUIOLIAAH
COIPUKOCHOBEHHUSI pEarupyrolux BeulecTB. 7. MoIenImpoBaHUE «KUIIALIETO CIIOS.
8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT TEMIEPATYPHI PEArMPYOIINX
BELIECTB Ha Ipumepe B3aumojnencTBus okcuga menu (I) ¢ pactBopom cepHoi
KHMCJIOTBl Pa3IMYHOM TemmepaTypbl. 9. PasnoxkeHue mnepokcuaa BoAopona ¢
nomompo okcuna mapranua (IV) m karanasel. 10.00HapykeHHe Karajasbl B
HEKOTOPBIX MUIIEBbIX poaykTax. 11. MHruOupoBanue B3aMMOJEHCTBHS KUCIOT C
MeETaJUIaMH YPOTPOIIHHOM.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUSA
Yyammics 10JKEH YMETh:

UCIIOJB30BaTh MpPU  XapaKTEPUCTUKE  MPEBPAIICHUNA  BEIIECTB  MOHSATHS:
«XUMHUYECKAsl PEaKUUs», «PEaKIUu COCAUHEHUS», «PEAKIUH Pa3I0oKEHUsD,
«peakiuu OOMEHa», «peaKklUu 3aMEUICHUs», «PEaKIUH HEUTpaIu3alumy,
(OK30TEPMHUUYECKHE PpEaKIUN», <«OHIOTEPMHUUECKUE pEeaKIun», «OoOpaTUMBbIe
peakiuu», «HEOOpaTUMBbIE pEaAKIUU», «OKUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC
pEeaKIun», «KTOMOTEHHBIE PEAKIIUNY, «KT€TEPOTE€HHBIE PEAKLIUY, «KATATUTHUYECKUE
peakium», «HEKATATUTUYECKUE PEAKIUN», «TEIUIOBOM A(MPEeKT XuMuueckon
pEeaKIun», «CKOPOCTh XUMHUUYECKON pPEaKIUn», «KaTaau3aTop»;XapaKkTepu3oBaTh
XUMHUUYECKUE DJIEMEHThI 1—3ro mepuojoB Mo ux MnojoxeHuto B Ilepuogmueckoi
cucteMe xumuuyeckux osieMmeHToB JI. M. MeHaeneeBa: XUMMYECKHM 3HAK,
MOPSAIKOBBIA HOMED, MTEPUO/I, TPYMIIA, OATPYIIIA, OTHOCUTEIbHAS aTOMHas Macca,
CTpPOCHHE aToMa (3apsij sapa, YUCIO MPOTOHOB U HEUTPOHOB B siApe, 00IIee YHCIIOo
AJIEKTPOHOB, PACHPENECICHHUE DIJIEKTPOHOB IO JJIEKTPOHHBIM CJIOAM, MPOCTOE
BEIECTBO, (hopMysia, HA3BAaHUE W THUIT BBICIIETO OKCHAA W THUAPOKCHIIA, JIETYUYEro
BOJIOPOJTHOTO COSTMHEHMUS (1711 HEMETAIIOB));

XapaKTEepPU30BaTh OOMIME XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIOB U
TUAPOKCHUJIOB,;
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IPUBOJAUTH TIPUMEPBl PEAKIMM, MOATBEPKIAAIOMNX XHUMHUYECKHE CBOWCTBA
aM(OTEPHBIX OKCUIOB U TUAPOKCH]IOB;

JlaBaTh XapaKTEPUCTHKY XMMHUYECKUX PEAKIUIl MO YHMCIy M COCTaBY HMCXOJHBIX
BEIIECTB U MPOIYKTOB PEAKIMU; TEIIIOBOMY dPQEKTy;

HaIpaBJICHUTIO MMPOTCKaHUA  PCAKIHHU, HU3MCHCHHIO CTEIICHEH OKHCJICHUA
QJICMCHTOB, arperaTHoMy COCTOSHHIO HCXOAHBIX BCIICCTB, Y4aCTHUIO
KaTajiu3arTropa,

OOBSICHATH M TMPUBOAUTH MPUMEPHI BIHUAHUA HEKOTOPHIX (HaKTOpoB (Tpupoja
pearupyromux BeEIIEeCTB, KOHIICHTpALUsA BEIIECTB, [aBJICHHE, TeMIIepaTypa,
KAaTaJIn3aTop, NOBEPXHOCTHh CONPUKOCHOBEHUS

pearupyroumx BeIeCTB) Ha CKOPOCTh XUMUYECKHUX PEaKIU;

HaOJII0/1aTh W ONUCHIBATh YPABHEHUS PEAKIUM MEXAY BEIIECTBAMHU C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UJIM POJIHOIO) SI3bIKA U SI3bIKA XUMMUH;

IPOBOJUTH OIBITHl, MOATBEPKAAIOIIUE XHWMHUYECKHE CBOMCTBA aM(OTEpHBIX
OKCUJOB M THAPOKCHUIOB; 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEaKUUu OT
pa3nuYHbIX (PAKTOPOB (IIPUPOJA PEATUPYIOIINX

BEIIECTB, KOHIECHTpPAIMA BEIIECTB, JABICHUE, TEMIIEpATypa, KaTaau3aTop,
MOBEPXHOCTh COMPUKOCHOBEHUS PEArupyroIInX BEIIECTB).

Tewma 1. Metamnsl (23 4)

[lonoxxenune meramioB B llepuoandeckon cucreme XUMUYECKUX 3ieMeHToB [l. U.
MenpaeneeBa. Metaumyeckass KpPUCTAUIMYECKAS PEIIETKA W METaIMYeCKast
XxuMuueckas cBsizb. OOmme dusnueckue cBoiicTBa MeTtayioB. CruiaBbl, HX
CBOMCTBA U 3HAUCHHE. XMMHUUYCCKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJCH, a
TaK)X€ B CBETE€ MX TOJOXKEHUS B DJICKTPOXUMUUYECKOM POy HaNpsHKEHUN
METAaJIJIOB.

Kopposust MetanminoB u cmocodsl 60psObl ¢ Hell. Metael B mpupoje. Ooimue
CHOCOOBI UX TOJTYYEHHUS.

OOmiast xapakTepUCTHKA IMICIIOYHBIX MeTaioB. Metamiel B mpupoze. OOrmiue
crocoOwsl ux momydeHus. Ctpoenue atomoB. lllemounple MeTayyibl — MPOCTHIC
BelleCTBa. BaxHelmue COCAWHEHUA WIEJIOYHBIX METaUIOB —  OKCHUJBI,
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TUAPOKCHUBI U CONU (XJIOPHIIBI, KapOOHATHI, CyIb(aTsl, HUTPAThl), UX CBONCTBA U
IPUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHble yno0peHus.

OO1asi xapakTepucTuka 3JIeMEeHTOB TiaBHOM noarpynmnsl II rpymmer. Ctpoenue
atomoB. lllenoyHo3emenbHble MeETAIbI — MPOCThIE BellecTBa. BakHewiue
COCJIMHEHUS IIEIOYHO-3EMEJIbHBIXMETAINIOB — OKCHJbl, TUIPOKCHABl U COJU
(xsmopuapl, KapOOHaThl, HUTpaAThl, CcyiabdaTel, docdaTel), UX CBOWCTBA U
MPUMEHEHUE B HAPOTHOM XO3SIMCTBE.

Amomunuii. CTpoeHHe aToma, (PU3HYECKHEe W XUMHUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. COEMHEHUS] AIFOMHUHUSI — OKCHJ M THIPOKCHI, MX aM(OTEpHBIN
xapakTep. BaxxHeime coyiu amoMUuHUS.

[IpumeHeHne amOMUHUS U €70 COETUHEHUM.

Kenezo. Ctpoenue aroma, (U3MYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTOTO
BemlecTBa. l'eHetmueckue psaapl Fe2+ u Fe3+. Baxuelimine conm kelnesa.
3HaYCHUE KEJE3a U €r0 COEAUHEHUN JJIs1 PUPOJIBI U HAPOJHOTO XO35KUCTBA.

JemoncTpamuu. O6pa3ipl MEIOUYHBIX U IIEIOYHO3EMEIbHBIX MeTaioB. OOpasIisl
CIUIaBOB. B3anmopencTBue HATpus, JIMTUS U Kajblud ¢ BOJoW. B3aumopaerncTeue
HATpHUsl U MarHusi C KHUCJIOPOJIOM. B3amMmonencTBHE METAIIOB C HEMETAIIAMU.
[Tonyuenne runpokrcuon xenesa (I11) u (111).

JlabopaTopHbie omnbiThbl. 12. B3aumoneicTBHe pacTBOPOB KHUCIOT U COJIEM €
Metauiamu. 13.03HakoMiieHHE ¢ pyaamu kenesa. 14. OkpaliMBaHue IIAMEHH
COJIMHM MICJIOYHBIX MeTauioB. 15.B3amMopmeiicTBue KaimpOusi C BOaoH. 16.
[lonyueHne rugpokcua KanbLus M UCcieAoBaHue ero cBoucTB. 17. Ilomydyenune
TUJIPOKCHAA QIIOMUHUS M MCCIEIOBaHUE €ro CcBOWMCTB. 18. B3aumopeiicTBue
xene3a ¢ consiHoit kucnmotoi. 19. Tlomyuenne rumpokcuaos sxeneza (I1) u (1) u
M3y4YE€HUE UX CBOMCTB.

IIpeameTHbIe pe3yJIbTATHI 00yYEeHUSA
VYyammuiics 101KEH yMETh:

UCIIOJIB30BaTh MPHU XapaKTEPUCTHUKE METAJIOB M HMX COCAUHEHUM TIOHATHS:
«METaJUIbl»,  «PsAJl ~ AKTUBHOCTH  META/UIOB»,  «IIEJIOYHBIE  METaJLIbDY,
«IIIEJIOYHO3EMENIbHBIE  METaJIb», HCMHO0JIb30BaTh MX TMPU  XapaKTEPUCTHUKE
METAaJJIOB;
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JlaBaTh XapaKTEPUCTUKY XUMUYECKHUX JIEMEHTOB METAI0B (IIEJIOYHBIX METAJUIOB,
MarHusi, KaJIbLMs, aJlOMUHUS, jKeje3a) Mo MX MoJiokeHHto B Ilepuoamdeckoit
cucreMe xumuyeckux odnemeHTtoB J[.M. MengeneeBa (XMUMHYECKHH 3HAK,
MOPSAJIKOBBIA HOMEP, TIEPUO/I, TPYMIIa, MOArPYyIIa, OTHOCUTEIbHAS aTOMHas Macca,
CTpPOCHHE aToMa (3apsij sapa, YUCIO IPOTOHOB U HEUTPOHOB B siAApE, 0OIIEee YUCIIO
AJIEKTPOHOB, PACHPEACIICHUE 3JIEKTPOHOB MO BJIEKTPOHHBIM CJIOSIM), IIPOCTOE
BEILIECTBO, (JopMyJia, HA3BAHUE U THUI BBICIIIETO OKCHUJIA U THIPOKCHIA);

Ha3bIBATh COCIMHCHUA MCTAJJIOB U COCTAaBJIAITh UX (I)OpMy.TII)I I10 Ha3BaHHIO,

XapaKTCPHU30BaThb CTPOCHHUC, 06I[II/I€ (i)I/ISI/I‘ICCKI/IC U XHUMHYECKHE CBOMCTBA
IMPOCTBIX BCIICCTBMCTAJIIIOB,

OOBSICHATh 3aBUCUMOCTb CBOMCTB (MJIM MPEJCKa3bIBaTh CBOMCTBA) XMMHUYECKUX
AIIEMEHTOBMETAIIOB  (paaWyC,  METaJUIMYEeCKHME  CBOMCTBA  3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX HMHU
COEJIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THAPOKCHIIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT MoJiokeHUs! B lleproanyeckoit
CHUCTEME XMMHUUYECKHUX 3J1eMeHTOB J[. 1. Meneneena;

OMUCHIBATH OOINME XUMHUUYECKHUE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOIO
(pyCcCKOTO MJIM POJTHOTO) S3bIKA U S3bIKA XUMUU,

COCTaBJISATh MOJIEKYJIIPHBIE YPABHEHHS PEAKLINM, XapaKTEPU3YIOIINX XUMUYECKUE
CBOMCTBAa METAUIOB W HUX COCIMHEHUM, a TAaKXE€ OJIJIEKTPOHHBIE YPaBHEHUS
IIPOLIECCOB OKUCIICHUSA-BOCCTAHOBIICHMUS;

YpaBHCHUA BHGKTPOHHTHHGCKOﬁ aucconranuv; MOJICKYJISIPHBIC, IIOJIHBIC H
COKpPAalICHHBIC NOHHLIC YPABHCHU peaKI_[I/Iﬁ C Y4aCTHUEM JJICKTPOJINTOB,

YCTAHABIUBATh TPUYUHHO-CIICICTBEHHBIE CBA3M MEXKAY CTPOCHUEM aTOMa,
XAMUYECKOW CBSA3bIO, THUIIOM KPUCTAUIMYECKOW PEIICTKH METaUIOB M HX
COCIMHEHUH, UX OOIKUMH (PU3UIECKUMU U XUMUYECKIUMU CBOMCTBAMU,

OMUCHIBATh XUMUUYECKHE CBOMCTBA IIEJIOYHBIX U HIETOYHO3EMEIBHBIX METAIIOB, a
TAK)K€ AJIOMUHHUS M JKEJIE€3a W UX COCAUHEHUM C IOMOIIBI0 €CTECTBEHHOIO
(pyCCKOTO MJIU POJTHOTO) SI3bIKA U S3bIKA XUMUU,

BBIITIOJIHATD, Ha6J'IIOI[aTB n OITKMCBhIBATh XUMHUYCCKUM OKCIICPUMCHT 10
pacino3HaBaHHIO Ba)XXHCUIIIMX KaTHOHOB MCTAJIJIOB, THAPOKCUI-NOHOB,
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9KCIICPUMCHTAJIbHO HCCJIICA0OBATDH CBOMCTBA METAJIOB U HX COGHHHCHHﬁ, pemarb
SKCIICPUMCHTAJILHBIC 3aJla4X 110 TCMC «MeTaJIJIBI»;

OIMMCBIBATh XUMUYCCKHUM OKCIICPUMCHT C ITOMOIIBIO €CCTCCTBCHHOI'O (pYCCKOFO 50041
pOI[HOFO) A3bIKA U A3bIKAa XMMHU,

OPOBOAUTH pAacueThl MO XUMHUYECKUM (QopMyJaM M YpaBHEHHSIM pEaKIuH,
IIPOTEKAIONINX C YYACTUEM METAJUIOB M UX COCIUHEHUM.

Tema 2. Ilpaktukym 1. CpoiictBa MeTtasioB U ux coeauHenuit (2 u)( Ilpm
JIBYyX4aCOBOM IUTAHUPOBAHUU MTPOBOJIUTCS TOJIHLKO MpaKkTHUeckas padbora 3.)

I. OCYHICCTBHGHI/IC OCIIOYKHM XMMHNYCCKHUX HpCBpaIHeHI/IfI.

2. IlomyyeHnme w®  CBOMCTBAa COCOWHEHMM  MeTauioB. 3.  Pemenwne
HKCIIEPUMEHTAJIBHBIX 3a/Jad Ha pacrno3HaBaHME M TOJYyYEHHE COEIUHEHUU
METaJIOB.

IIpeamMeTHBbIE pe3yabTaThI 00y4eHHA
VYyanmiics TOJKEH YMETB:

06pamaT5051 C J'Ia60paTOpHI>IM O60py,ZIOBaHI/I€M U HAarpCBaTCJIbHbIMU HpI/I60paMI/I B
COOTBCTCTBHUHU C IMPpaBUJIaMH TCXHUKHU 6630HaCHOCTI/I;

Ha6.]'IIOI[aTI) 3a CBOMCTBAMHM METAIJIOB U HX COCI[I/IHCHI/Iﬁ n ABJICHHIMU,
MMPpOUCXOAAIIUMHU C HUMMU,

OMUCHIBATh XMMUYECKHI1 SKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

JIeaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.
Tema 3. Hemetamisr (30 )

OO6mrast xapakTepucTUKa HEMETaUIoB: moJioxkeHue B Ilepuoauyeckoil cucreme
xuMHudeckux 3jaemMeHToB [l. 1. Menaeneena,

OCOOCHHOCTH CTPOEHHUS aTOMOB, »JJIeKTpooTpuiareabHocth (D0) kak Mepa
«HEeMeTauMYHOCTW», psag D0. Kpucraummueckoe CTpOCHUE HEMETaloB —
MPOCTBIX  BemlecTB.  Aimorponus. @PuU3MYECKHE CBOMCTBA  HEMETAJUIOB.
OTHOCHUTENIBHOCTh MOHATHI «METAIL» U «HEMETAILD.
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Bonopon. Ilonoxenume Bomopona B Ilepuogmueckon cucteMe XUMHYECKUX
sanemenToB [[. . MenneneeBa. CtpoeHue atromMa W MOJEKYJbl. DU3NUECKUE U
XAMHUYECKUE CBOMCTBA BOJOPO/IA, €TO MOJYYEHUE U TPUMEHEHHUE.

Bonma. Crpoenne Monekynsl. BopoponHas xumuueckas cBsa3b.Dusnyeckue
CBOMCTBAa BOJbl. AHOMaJIWU CBOMCTB BOABL. ['uapoduibHble U TUIAPODHOOHBIE
BEIleCTBA. XMMHYECKHME CBOWCTBA BOAbl. KpyroBopor BOABl B INPUPOJE.
Bogoounctka. Aospauuss Bonbl. bpiToBbie (QuIbTpel. MuHEpanbHbIE BO/IBI
JluctuiumnpoBaHHas BOJAA, €€ MOJIy4eHUE U IIPUMEHEHHUE.

O6mast xapaktepuctuka rainoreHoB. Ctpoenue atomoB. I[IpocTbie BemecTBa u
OCHOBHBIC COCIMHCHHS TaJIOTCHOB, WX CBoMcTBa.KpaTkme cBeaeHus o XJjope,
opome, ¢rope u mozae. IlpuMeHeHHEe TaJlOr€HOB M UX COCAMHEHUU B HApOIHOM
XO3MCTBE.

Cepa. CtpoeHue aroma, ajjIOTPOIHUS, CBOMCTBA W NMPUMEHEHUE POMOUUYECKOM
cepsl. Oxcunpl cepol (IV) u (VI), ux nonydenue, cBorictBa u npuMenenue. CepHas
KHCJIOTa U €€ COJIM, UX MPUMEHEHUE B HapoJHOM Xo3shctBe. [Ipou3BOACTBO
CEpPHOM KUCIIOTHI.

A3otr. CTpoeHre aTtomMa W MOJIEKYJbI, CBOMCTBA MPOCTOrO BEIIECTBAa. AMMMUAK,
CTPOEHHE, CBOMCTBA, MOJy4YeHUE U NpuMeHeHne. CoIMaMMOHHUS, UX CBOWMCTBA U
npuMenenue. Oxkcuapt azota (II) u (IV).

A3OTHasl KHMCIIOTa, €€ CBOWCTBA W mpuMeHeHue. Hutpatsl U HUTPUTHI, TpolieMa
UX COJIEP’KAaHHMS B CEIBCKOXO35IMCTBEHHON MPOIYKIIMH.

ABOTHBIE yJI0OpEHUSI.

®docdop. CtpoeHue aroma, auIOTPONUs, CBOMCTBA Oesoro u KpacHoro (ocdopa,
ux npumenenue. OcHoBHbIE coeauHeHus: okcul hocdopa (V) u oprodocdopnas
kuciora, pocdatel. DochopHbie ynoOpeHus.

VYrnepon. CtpoeHue aroma, aqloTpOIus, CBOMCTBa Moau(UKaIMii, MpUMEHEHNE.
Oxkcuasl yraepoaa (II) u (IV), ux cBoiictBa u npuMeHeHue. KapOoHaThl: KaabIIUT,
cojia, MOTalll, UX 3HaYE€HHUE B MPUPOJIE U KU3HHU YEJIOBEKA.

Kpemnuii. CrpoeHue aroMa, KpPUCTAJUIMYECKUM KpPEMHHH, €ro CBOWCTBA U
npuMenenue. Okcupn kpemuus (IV), ero npupoansie pasHOBUIHOCTU. CUIUKATBHI.
3HauCHUE COCIUHEHUM KpEeMHHUS B >KUBOW M HEXUBOM mpupoje. Ilonsrue o
CUJIMKATHOW MPOMBIILICHHOCTH.
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HNemoncTrpanuu. OOpa3ipl raloreHoB — MPOCThIX BeleCTB. B3aumopeiicTBue
raJJoOr€HOB C HAaTpPHUEM, C AIIOMUHHMEM. BpITecHeHue xjiopoM OpoMa WM Moja U3
pacTBOPOB UX coyier. B3aumoaencTBre cepsl

¢ MCTaJLulaMHt, BOAOPOAOM M KHCJIOPOJOM. BSaHMOHGﬁCTBHC KOHHGHTpHpOBaHHOﬁ
a30THOM KHCJIOTBI C MCABIO. HOFHOHIGHI/IG YIJICEM PACTBOPCHHBIX BCHICCTB HJIIN
ra3zoB. BoccTranoBienue MEOHU U3 €€ OKCHJa

yrineM. OOpa3ubl MPUPOIHBIX COEAMHEHUH Xiopa, cepsl, (ocdopa, yriepona,
kpemHus. OOpa3ibl BaKHEHIINX JIJTsI HAPOJHOTO X03scTBa Cylb()aToB, HUTPATOB,
KapboHaToB, pocaToB. OOpa3Ibl CTEKIa, KEPAMUKHU, [IEMEHTA.

JlabopaTopubie onbiTbl. 20. Ilomyduenue u pacno3HaBanue Boaopoaa. 21.
HccnenoBanre  MOBEPXHOCTHOTO — HAaTsKeHUsT  Boael. 22.  PacTBOpeHue
IIEpMaHraHara Kalusi WIA METHOro Kymopoca B Boxe. 23. ['maopartanus
o0e3BokeHHOrO cynbdara meau (I1). 24. M3roroBineHue rurncoBoro oTmneyarka. 25.
O3HakoMJIeHHE ¢ KOJUIEKIUEH ObITOBBIX(UIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEPaIbHOU BOJIBI.

27. KaduecTBeHHas peakius Ha rajJoreHu1-uonsl. 28. [loyyeHne u pacno3HaBaHue
kuciaopona. 29.'openne cepsl Ha Bo3ayxe u B kuciopoge. 30. CpoucTBa
paz0OaBiieHHON cepHOM  KkucHOTHL. 31.M3yueHue cBoOMcTB ammuaka. 32.
PacnioznaBanue conerr ammonus. 33. CBoiicTBa pa30aBlIeHHON a30THOM KHUCIIOTHI.
34. B3auMojeicTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C Menblo. 35.
['openue pocdopa Ha Bozmyxe u B kucinopoje. 36. PacrioznaBanue docdaros. 37.
['openne yrns B kucnopoze. 38.IlomydeHue yroapHOW KHCIOTBI M U3YYEHHE €€
ceorictB. 39. Ilepexom xkapOoHaToB B ruiapokapOoHatel. 40. Paznoxenue
ruapokapoonara Hatpus. 41. IlomydyeHne KpeMHEBOM KHUCIOTHI M HM3yYEHUE €€
CBOMCTB.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHUSA
Yuammics 10JKEH YMETh:

HUCIIOJIB30BATh IIPH XAPAKTCPHUCTHUKES MCTAJIOB H HX COCI[I/IHeHI/Iﬁ ITIOHATHA:
CKHEMCETAJIbD», «T'aJIOTCHbI», «KAJIJIOTPOITHBIC BUAOU3MCHCHUA, <GKECCTKOCTL BOJALIY,
«BpPEMCHHAA KCCTKOCTL BOAbID», «IIOCTOSIHHasA JXCCTKOCTb BOJIbIDY, ((061_[[8,5[
KCCTKOCTDb BOAbBD?»,

AaBaTb XapaKTCPUCTUKY XUMHUYCCKHUX 3JICMCHTOBHCMCTAJIJIIOB
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(Bozmopoja, raJoreHoB, KUCIOpoaa, cephl, a30T1a, hochopa, yriaepoaa, KpEMHHUS ) 10
ux nosioxkenuto B Ilepuommyeckor cucreme XMMHYECKUX diemeHToB J[. .
MeHnneneeBa (XUMHYECKMM 3HAK, TOPSAJKOBBI HOMEp, TMEPHOJ, TPYIIa,
MOATPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTpOeHHUE atoMa (3apsj sapa, Yuciio
MPOTOHOB W HEWUTPOHOB B siape, oOIee YHMCIIO SJEKTPOHOB, paclpeneicHue
AJIEKTPOHOB TI0 AJIEKTPOHHBIM CJIOSIM), TPOCTOE BEIMIECTBO, (hopMmysa, Ha3BaHUE U
THII BBICIIIETO OKCHJIA U THAPOKCHIA, (POpPMYJIa U XapaKTep JIETy4ero BOJAOPOIHOTO
COC/TMHEHUA);

Ha3bIBaTh COCAMHCHUA HCMCTAJIJIOB 1 COCTABJIATH UX (1)OpMy.TIBI I10 Ha3BaHHIO,

XapaKTepu30BaTh CTPOCHHE, OO0mmMe (U3NUEeCKUe W XHUMUYECKHE CBOWMCTBA
IPOCTBIX BEIIECTBHEMETAIIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (MJIM TpEACKAa3bIBaTh CBOMCTBA) XUMHYECKUX
AIIEMEHTOBHEMETAIIOB ~ (paguyc, HEMETaJUIMYEeCKHE CBOWMCTBA  3JIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

AJIEMEHTOB) M 00pa3yeMbIX UMM COCAMHEHUU (KHUCIOTHO-OCHOBHBIE CBOMCTBa
BBICIIMX OKCHUJIOB UM THUAPOKCHAOB, JIETYYUX BOJOPOAHBIX COCIMHEHUM,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT

nonoxkennss B llepumonnueckon cucreme xummyeckux odnementoB  [J[. N
Menpaeneena;

OTIMCHIBATh O0IEe XUMHUYECKHE CBOMCTBA HEMETAJIJIOB C TTIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO MJIM POJTHOTO) SI3bIKA U SA3bIKa XUMUH,

COCTABJISATh MOJIEKYJIIPHBIE YPABHEHHMS PEAKLINN, XapaKTEPU3YIOIINX XUMUYECKUE
CBOMCTBAa HEMETAUVIOB M WX COEOUHEHHM, a TaKXe JJIEKTPOHHBIE YPaBHECHMS
IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHMUS;

YPaBHEHHUSI 3JEKTPOJUTHYECKON JUCCOLMALMM; MOJICKYJISIPHbIC, TMOJIHBIE U
COKpAILICHHBIEC NOHHBIE YPABHECHUS PEAKIINN C YUACTUEM JIIEKTPOJIUTOB;

YCTAHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKAY CTPOCHHUEM aTOMa,
XMMHUYECKON CBSI3bIO, TUIOM KPUCTALUIMYECKOW PEMIETKM HEMETAUIOB W HX
COCIMHEHUI, X OOIMMHU (PU3MUECKUMU U XUMHUYECKIMU CBONCTBAMU;

OTMCHIBAaTh XMMUUYECKHE CBOMCTBA BOJOPOA, TaJOTEHOB, KUCIOPOAA, CEPHI, a30Ta,
dbochopa, rpadura, anmaza, KpPEeMHHS U UX COEJUHEHHM C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MUJIM POJHOTO) SI3bIKA U SI3bIKA XUMUWU;
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OMMKCHIBATh  CIOCOOBI  YCTPAHEHHWS  JKECTKOCTH  BOABI ¥ BBITIOJHSTH
COOTBETCTBYIOIIUN UM XUMHUYECKUMN IKCIEPUMEHT;

BBIIIOJIHATD, Ha6JII-0I[aTB 1 OIIMCBIBATh XUMMYECKUI OKCIICPUMCHT

10 PAacIlO3HaBaHWIO MOHOB BOJIOPOJA M aMMOHHS, Cyib(ar, KapOOHAT, CHUIIMKAT,
dbocdar, xaopu, 6pOMUA, HOTUTUOHOB;

9KCIICPUMCHTAJIbHO HCCJIICA0OBATDH CBOMCTBA METAJIJIOB U HMX COCI[PIH@HI/IIZ, pemarb
OKCIICPUMCHTAJIBHBIC 3aJa4H 110 TCMC «HGMCT&J’IJ’IBI»;

OIMMCBIBATh XUMUYCCKUM OKCIICPUMCHT C ITOMOIIBIO €CCTCCTBCHHOI'O (pYCCKOFO 501041
pOI[HOFO) A3bIKa U A3bIKa XUMHUH,

IPOBOJUTH pacyeTbl MO XHUMHUYECKHMM (QOopMylaM U YpPaBHEHHSIM pPEaKLUH,
IIPOTEKAIOIIUX C YYACTUEM HEMETAIUIOB U UX COCIMHEHUN.

Tema 4. IIpaktukym 2. CBoiicTBa COeAUHEHU HEMeTalioB (5 4)

1. Pemenue skcnepuMeHTaNbHBIX 3aAad mo teme «lloarpymnma ramoreHoB». 2.
Peumienne »skcnepumeHTanbHbIX 3amad 1o Tteme«lloarpynma kucnopoma». 3.
Pemienne skcriepuMeHTabHBIX 3a1a4d 1o teme «lloarpynmna azora». 4. Pemenue
DKCIIEPUMEHTANIBHBIX 3a1ad 1o teme «lloarpynma yrieponma». S. Ilomydenwue,
coOMpaHue U pacrio3HaBaHUE Ta30B.

IIpeameTHbIe pe3yJIbTATHI 00yUYEeHHUSA
VYyanmiica T0MKEH YMETB:

oOpamathbcst ¢ J1abopaTOpHBIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU MTPUOOpaMU B
COOTBETCTBHH C MPaBUJIAMU TEXHUKHA O€30MTaCHOCTH;

HAOJIIOJaTh 3a CBOMCTBAMH HEMETAJUIOB M MX COCAWHECHUM W SBJICHUSIMH,
MPOUCXOSAIIUMU C HUMU;

OMUCHIBATh XUMUYECKHUI IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO MIIN
POJIHOTO) SI3bIKA U SA3bIKA XUMHH;

ACJIaTh BBIBOJIBI IO PE3YJIbTATaM IIPOBCACHHOI'O SKCIICPUMCHTA.

Tewma 5. O0001IeHNE 3HAHM 1T0 XMMHUH 33 KypC OCHOBHOM 1Kok, [loaroroBka
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K TOCYIapCTBEHHON UTOroBoM aTTectanuu (or3) (20 u)

[lepnonnueckuit 3akoH U llepuonnueckas cucrema XumMudeckux emeHToB /. .
MenpneneeBa. PU3NUECKUN CMBICI MOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEDPOB
IepUoJla W TPyHnbl. 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB JJIEMEHTOB U HX
COCIMHEHHH B NEpHUOAAaxX M IPYIIAX B CBETE NPEIACTABICHUN O CTPOCHUH aTOMOB
JJIEMEHTOB.

3HauYeHHE MTEPUOIUYECKOrO 3aKOHA.
Buapl XuMHueckux CBSA3€W U TUIBI KPUCTAIUIMUECKUX PELIETOK.
B3anMocBsI3b CTPOEHUS U CBOICTB BEILIECTB.

Knaccudukanmsa XUMHUECKMX pEakUUil MO pa3Ju4yHbIM MpU3HAKaM (YHUCIO U
COCTaB PEarupyromux 1 o0pa3yroluXcsl BEUIECTB; HaJMYle rpaHullbl paszaena ¢as;
TEIJIOBOM 3PQEKT; M3MEHEHHE CTENEHEH OKHUCIEHUS aTOMOB; HCIOJIb30BAHHE
KaTajau3aTopa; HampaBieHHe MpoTekaHus). CKOpOCTbh XUMHUYECKMX PpEaKkUUid U
¢dakTopel, BausAtoue Ha Hee. OOPaTUMOCTh XMMUYECKUX PEAKIHUN U CIOCOOBI
CMENIEHUS] XUMHYECKOTO PAaBHOBECHS.

[IpocThie U cioXkHBIE BellecTBa. MeTaiipl U HEMETAUIbL. [ €HeTUYEeCKUE psibl
MeTallla, HEMeTalula M nepexogHoro wmetamwia. OKcuabl W THAPOKCUIBI
(ocHOBaHHUSA,  KHUCJIOTHI, aM(OTEepHBIE TUAPOKCHIBI),comu. WX  cocras,
Kiaccupukanys W o0lMe XWMHYECKHE CBOMCTBA B  CBETE€ TEOPUU
AIEKTPOJIUTUYECKON TUCCOLUALUN.

INPUMEPHOE TEMATHYECKOE IINTAHUPOBAHHUE

Tema ypoka | ConepxaHue ypoka | OcHOBHBIC BH/IBI YUEOHOM AEATEIHHOCTH

9 KJIACC (3u B Heemo, Beero 102 4, u3 Hux 8 4 — pe3epBHoe BpeMmsi)

BBEJIEHME. OBIIASL XAPAKTEPUCTHUKA XUMWYECKHX SJIEMEHTOB 1 XUMHWYECKHX PEAKIUIA.
HNEPUOJUYECKUU 3AKOH U TIEPUOAMNYECKA I CUCTEMA XUMHWYECKUX SJIEMEHTOB A. U.

MEH/IEJIEEBA (14)

XapaktepucT | XapaKTEpHCTHKA DIIEMEHTA IO €ro XapakTepucTHKa XUMUIECKHX 3JIEMEHTOB 1—
HKa nosjoxxeHuto B [lepuoanueckoil cucreme 3ro mepruoIoB MO UX MOJIOKCHHUIO B
XUMHMCECKOTO | xiMIYeCKUX DJICMEHTOB [Mepronueckoil cucTeMe XUMHUYECKHX
JMIEMCHTA HA | T1 11 MenpeneeBa. anemenToB J[. . MeHieneeBa; XUMHUYECKHUX
OCHOBAaHUU < v -

CBolicTBa OKCH/IOB, KUCJIOT, OCHOBaHUH M | CBOMCTB aM()OTEPHBIX OKCHUIIOB U
ero .

COJIel B CBETE TEOPHH rupokcu1oB. COCTaBIIEHNE MOJICKYIISIPHBIX,
IIOJIOXKCHUSA B . .
Meprommueck | F1CKTPOTHTHUECKOH MCCOLMALIMN 1 TIOJIHBIX ¥ COKPAIIEHHBIX NOHHBIX YPaBHEHUH
ol CHCTEME OKHCICHUA-BOCCTAHOBICHUS. peaxiuit
1. U HemoncTpauuu. Monenu atoMoB

Mengeneesa | AJIEMEHTOB 1—3T0 EpUOAOB
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®)

AmdoTtepHbie

Ilonsarue o MEPEXOJHBIX DJICMCHTaxX.

Ormpenenenne MOHATHS «aM(oTepHBIe

OKCHIIBI 1 AmMdoTtepHOCTD. [ eHETHIECKII s coenuHEeHMY. Halbronenre u onrcanme
TUAPOKCHABL | fepexoaHOro 31eMenTa. JlabopatopHble | peakiuii MEX/1y BEIIECTBAMU C TIOMOIIBIO
@ ombITHL. 1. [lonmydenne ruapokcuaa MMHKA | €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO)

1 MICCIIEIOBAaHUE €TO CBOICTB A3bIKA U s13bIKa XUMHUU. [IpoBeieH1e OnbITOB,
MOATBEPKIAIOIINX XUMUIECKHE CBOMCTBA
aM(pOTEPHBIX OKCHIOB U THIPOKCHUIOB

[epuomuueck | [lepuommdeckuii 3akon u [lepromndeckas | OnpeneneHre BUIOB KiIacCUPUKAIIIN:
Wi 3aKOH 1 cucTeMa XMMHYeCKuX 31eMeHToB 1. 1. €CTECTBEHHOH U UCKYCCTBEHHOU. BhITTONIHEHHE
Hepuonnieck | Meppeneesa.

as cucrema /Jl.
n.

Jemonctpanun. Paznmuuasie Gopmer
Ta0JIUI] IEPUOTUICCKON CUCTEMBI

MPSIMOTO JIETYKTUBHOTO JJOKA3aTeIbCTRA.
Co3panue MOJEIEH ¢ BEIAEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA H

Menneneena

B CBETE JlaGopaTopHbI€ OMBITHI. MIpEeJICTaBIEHUEM UX B IPOCTPAHCTBEHHO-
VaeHHS 0 2. MozenupoBaHue NoCTPOEHHUS rpadUyecKoil WK 3HAKOBO-CUMBOIMYECKOI
CTpOCHUH Ilepuonnueckoit cuctemsl JI. M. bopme

aroma (2) Menneneesa

Xumuyeckas | XUMAYECKasi OpraHU3aLysl XKHBOU H XapakTeprCTUKA POJIM XUMHUYECKHX
OpraHmsalivi | geKMBOU NPUPOJIbl. XUMHUYECKUHA COCTaB | DJIEMEHTOB B KUBOHM U HEKUBOU IIPUPOJE.
FRHBOH s7Ipa, MAHTUN U 36MHOM KOPBL. CocrapneHue aHHOTALMU K TEKCTY.

HEXUBOU

npupoas! (1)

XUMHUYECKHE JIEMEHTHI B KIETKAX KHUBbIX
OpraHu3MoB. Makpo 1 MUKPO3JIEMEHTHI.

HemoncTpanuu. Mojnens cTpoeHus
3€MHOTO I1apa B IIONEPEUYHOM paspese

Omnpenenenne meny ya4eOHOH JesTENFHOCTH C
MMOMOMIBIO YUHUTEIA U CAMOCTOATCIIBHO, ITIOUCK
CPEJICTB €€ OCYIIECTBICHHUS M0 IIJIaHy, CBEpss
CBOM JIeCcTBUA ¢ Lenbto. Y mpu
HEOO0XOIMMOCTH UCTIPABIISIS OIINOKH C
MTOMOIIIBIO YUHUTENS U CAMOCTOSTEIBHO.

Knaccuduxka
Hst
XAMHYECKHUX
peakuuii no
pa3IUYHBIM
OCHOBAHHAM

@)

O060011IeHNE CBENEHUN 0 XUMUYECKAX
peaxmusx. Knaccndukanus XuMuaecKux
peaxiuii Mo pa3IuuHbIM OCHOBAHHSIM:
COCTaBY M YHCITy PEarupyroux 1
00pa3yromuxcs BEMIECTB, TEITIOBOMY
a¢dexTy, HanpaBIeHUIO, I3MEHEHUTO
CTEeTICHEeW OKUCIICHUS 3JIEMEHTOB,
00pa3yIoIunX pearupyromiye BemecTsa,
(haze, UCIIOIB30BaHUIO KaTAIN3aTOPA.
JlaGoparopHbie OMBITHL. 3. 3aMelIeHne
’KeJIe30M MeJIH B pacTBOpe cyibdara
mean (1)

OnpeneneHus MOHATHI «XUMHUYECKasT PEAKITH,
«PEaKINH COCIMHEHU, «PEAKIIUU Pa3I0KECHUIY,
«peaxi 00MeHay, «PeaKIliy 3aMEIICHUS,
«pEaKIy HeUTpamu3ainmy, «IK30TePMUICCKUE
PeaKIHmy, «YHIOTCPMUUCCKUE PEAKIHI»,
«oOpaTHMBIE peaKInun, KHEOOPaTHMEIC
PeaKInn», «OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
pPEeaKInn», KTOMOTEHHBIE PEAKITUI,
«TETEPOTCHHBIE PEAKIINNY», KKATATUTHIECKHE
PEeaKInn», KHEKATATUTUIECKUE PEaAKIIUN»,
«TeTIoBOM 3 (HEKT XMMHUUECKON PEeaKIIumy.
XapakTepucTUKa XUMHUUECKUX PEaKIHi Mo
paznuuHbIM npusHakaMm. CocTaBieHHe
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAILIEHHBIX HOHHBIX
ypaBHeHU peakuuil. OnpeneneHue OKUCIUTENS U
BOCCTaHOBUTEJSI, OKUCIIEHUS U BOCCTAHOBJICHHUS.
HaGimronenne u onucanue peakinuii Mex Iy
BEIIECTBAMH C ITOMOIIBIO ECTECTBEHHOTO
(pycCKOTO WM POIHOTO) SI3bIKA U SI3bIKA XUMUH.
[IpencraBnenne nHGOPMAIIH IO TEME
«Knaccuduxaruss XaMUIECKUX PEaKIUil» B BUIE
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Ta0NHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE
¢ npumenenueM cpeacts UKT

[Tonsitue o
CKOPOCTH
XUMHYSCKOM
peakuuu (1)

TTonsTHE O CKOPOCTH XMMHUECKOH PEAKLIUU.
DaKTOpHl, BIUIONNE HA CKOPOCTh XMMUYECKUX
peakunii. JlemoHcTpanuu. 3aBUCKMOCTb CKOPOCTH
XUMUYECKOH peakIUu OT NPUPOJbI pEarupyroIuxX
BEIECTB. 3aBUCHMOCTb CKOPOCTH XUMHUECKOM
peaKuuy OT KOHIEHTPALUU pearupyroIux
BEILECTB. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKON
pEaKIMH OT IUIOIAIH COMPHUKOCHOBEHHUS
pearupyromux BEIIeCTB ((«KUISIIHN CITOW»).
3aBHCUMOCTb CKOPOCTH XUMHUYECKOI peakIuy OT
TEMIIEPaTyphl pearupyoOLIUX BEIIECTB.
JlaGopaTopHbIe ONEITHL. 4. 3aBHCHMOCTH CKOPOCTH
XUMHYECKON PEaKIUU OT IPHPOABI PEarupyroLInX
BEILECTB Ha IPUMEPE B3aUMOJCHCTBHS KUCIIOT C
MeTa/ulaMu. 5. 3aBUCHMOCTb CKOPOCTH
XUMUYECKOH peaKkIUy OT KOHIICHTPAIU
pearupyroIux BEIecTB Ha IpUMepe
B3aUMOJCUCTBHS LIUHKA C COJIIHOM KUCIOTOM
Pa3IMYHOM KOHIIEHTpalMU. 6. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOH PeaKkuy OT IUIONaH
COIIPUKOCHOBEHUS

pearupyromuxseniecTs. 7.MoaenupoBanue
KHUIISIIETO Cos». 8. 3aBHCHMOCTh CKOPOCTH
XUMUYECKOH peakIuu OT TeMIIepaTyphl
pearupyroIux BEIEecTB Ha IpUMepe
B3anMoJeicTeus okcuna meau (II) ¢ pacrBopom
CEpHOH KHCIIOTHI pa3InuHON TeMIepaTypsl

OmnpeeneHre MOHATUS «CKOPOCTh
XUMHUYECKOH peakiumy. OObsICHEHHUE C
MPHUBEICHUEM IPUMEPOB BIUSHUS HEKOTOPHIX
(haKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIINH.
HaGmroieHue 1 onrcanue peakiuii Mexmay
BEIICCTBAMH C ITOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wiy pOAHOTO) SI3BIKA U S3BIKA
xumun [IpoBesieHre OnbITOB,
MOJITBEP K JAFOIIUX 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON PeaKIiu OT Pa3InIHbIX
(dhakTOpOB

Karanuzaro
pui (1)

Karanuzatopsl u katanu3. MTHrubuTops.

AHTHOKCHIIAHTHI. [leMOoHCTpauuu.
['oMOreHHBIN U T€TePOreHHbIN KaTalnu3bl.
DepMEHTATUBHBINA KaTaJIU3.
WNurubuposanmue.

JlaboparopHsie onbIThL. 9. Pa3noxenue
MepoKCHIa BOAOPOA C IOMOIIBIO OKCH/IA
mapranna (IV) u xartanasbl.
10.00Hapyx)eHHe KaTala3bl B HEKOTOPBIX
MUIIEeBHIX TpoAykTax. 11.Marnouposanme
B3aUMOJICUCTBHSI KUCIIOT C METAJIJIaMHU
YPOTPOIIHHOM

OnpenesneHne MOHATHUS «KaTaJIH3aToOP».
Habnronenue u onvicanne peakiuuii Mexy
BEIIECTBAMH C ITIOMOILBI0 €CTECTBEHHOTO
(pPyccKOro Wi poJHOrO) sI3bIKa U SI3bIKA
xumuH. [IpoBeeHne omneITOB,
MOATBEP)KJAIOIINX BINSHUE KaTaIN3aTOPOB
Ha CKOPOCTh XUMHUYECKON peaKun

O0600611eHEe U
CHCTEeMaTH3all
WS 3HAHUHU 110
TeMe
«BBenenue.
OO6mmas
XapaKTePUCTH
Ka
XAMUYECKUXD
JIEMCHTOB 1

[Ipencrasnenne nHDOPMAIHH 11O TEME
«BBenenune. O0miast xapakTepuCcTHKA
XUMUYECKUX JIEMEHTOB U XUMUYECKUX
peaxuuid. [Tepuoauyeckuii 3aKoH 1
[leproanueckas cucreMa XUMHYECKHUX
anemenToB JI. 1. MenneneeBa» B Bujie
TabJIUI, CXEM, OLIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenuem cpeacts UKT

59




XUMHYECKUX
peaKkiuii.
Ilepuonuueck
Wi 3aKOH U
TICXD 1. N.
MeHaeneen»

O]

KonTponbHa
g paboTa 1o
teme«BBene
Hue. Oomas
XapaKTEePHUCT
HKa
XUMHYECKHUX
3JIEMEHTOB H
XUMHUYCCKUX
peaKuuu.
Ilepuonuuec
KUM 3aKOH U
I[ICX5 1. U.
Menpeneena

» (1)

TEMA 1. METAJIJIBI (23)

[Tomoxenue
3JIEMEHTOB-
METAJIJIOB B
I[ICXD5 1. U.
Mengeneena
u
0COOEHHOCT
U CTPOCHUS

[Tomoxenune metamnos B IICXD JI. W.
MenneneeBa. MeTtamimdeckas
KpUCTaJUTMUECKAas PEIIeTKA 1
MeTallInYecKass XHMUYSCKas CBS3b.

OO6mue Gpu3nyecKre CBOMNCTBa METAJIIIOB.

CruraBel, MX CBOMCTBA U 3HAUCHHE.
HemoHncTpanuu. OOpasis CIIaBOB

Onpezaenenne NOHATUS
«metamib».CocTapieHne XapakTepUCTUKH
XUMHNYECKHUX JIEMEHTOB METAJIJIOB I10 UX
nosnoxeHuto B [lepronuueckoit cucreme
xuMudeckux anemeHToB [. 1. Menneneena.
XapaKkTepuCTHKa CTPOCHUS U O0IUX
(U3NUECKUX CBONCTB MPOCTHIX BEIECTB
MeTamioB. OOBsICHEHUE 3aBUCIMOCTH

HX aTOMOB. CBOICTB (WM TIpeICKa3aHNe CBONCTB)

dusnueckue XUMHYECKHX 3JIEMEHTOB METAJIJIOB OT

CBOMCTBaA nonoxeHus B [lepuoguueckoit cucreme

METaJIIOB. xuMudeckux aaeMmeHToB [. . MeHnneneena.

Crutassl (3) YcTaHOBJIEHHE IPUYNHHO-CIIEICTBEHHBIX
CBSI3€H MEXTy CTPOCHUEM aToMa,
XUMHYECKOH CBA3ELI0, TUIIOM
KPUCTAIUTHYECKOW PEIIESTKH METAJUIOB U UX
COCIMHEHUH, UX 00IMMH (HU3HUYECKUMU
CBOMCTBaMM

Xumudeckn | XUMHYECKHE CBOMCTBA METAIJIOB KaK OrnpezieneHne NOHATHA «PsiJl AKTUBHOCTH

€ CBOMCTBA | BOCCTAaHOBMTEJIEH, a TAKIKE B CBETE UX MeTajuIoB». XapaKTePUCTHKA XUMHYCCKUX CBOKCTB

METaJUIOB TOJIOKEHHS B SICKTPOXMMHIUYECKOM psigy | IPOCTBIX BEIIECTB MeTayuioB. ObbacHeHne

®)

HaIPSDKEHUI METAIIIIOB.

3aBHCHMOCTH CBOICTB (WJIM TIpe/ICKa3aHue
CBOMCTB) XMMHYECKHX 3JIEMEHTOB METAJJIOB OT
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HemoncTpauuu. Bzaumoneiictaue
METAJJIOB ¢ HEMETaJJIAMH.
JlaGopaTopHble OBITHI.
12.B3anMoaeiicTBIE pacTBOPOB KHCIIOT U
COJIeH ¢ METaJlNIaMu

nosioxkenusd B [lepuoaudeckoit cucrteme
xuMmudeckux amemenToB /. V1. Menneneena.
CocraBieHre MOJICKYISAPHBIX yPaBHEHUH
peaKImii, XapaKTepPU3YIOMINX XUMIICCKIE
CBOWMCTBA METAJNIOB M UX COSTUHEHUM:
9MIEKTPOHHBIX YPaBHEHHI MPOLIECCOB OKUCTICHUSI-
BOCCTAHOBJICHUS; YPaBHEHUI 2JIEKTPOIUTHYECKOM
JIUCCOLIMALINMY; MOJIEKYJISIPHBIX, TIOJTHBIX U
COKpAIllEHHBIX HOHHBIX YPaBHEHUH peakiuii ¢
Y4acTHEM DIIEKTPOJIUTOB. Y CTAHOBIICHUE
MIPUIHHHO-CJICICTBEHHBIX CBA3CH MEXIY
CTPOCHHEM aTOMa, XUMHYECKON CBS3BI0, TUTIOM
KPUCTAJUTMYECKON PEIIETKH METAJNIOB U FX
COEJIMHEHUH, UX XUMUYECKIUMHU CBOHCTBAMH.
HaGmroneHre 1 onmucaHne XUMHUIECKOTO
skcnepumenTa. [Ipencrapnenue uadopmaiu B
BUjIe TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM
yucne ¢ npuMenenueM cpenacts KT

Mertaiisl B
npupoze.
O6mue
CIIOCOOBI MX
MOJTyYEHUS

M)

Mertasubl B mpupoje. OO1ue crnocoob! ux

nomydeHus. JlabopaTopHbIE OTIBITHI.
13.03HakoMIeHHUE C PyIaMU Kee3a.
14.OkpamuBanue miaMeHu COISIMU
IIEJIOYHBIX METaJIOB

CocTaBiieHUE MOJIEKYJISIPHBIX YpaBHEHUI
peaKLyii U 3IEKTPOHHBIX YPABHEHHUN
MPOLIECCOB OKHUCIICHUS! BOCCTAHOBJICHNS,
XapaKTEPU3YIONIUX CIIOCOOBI MOTYYCHHUS
MeTaiioB. [Tonoop (¢ TOMOIIBIO yUUTEs)
CJI0Bapel, SHUUKJIIONEIUN, CIPABOYHUKOB,
SJICKTPOHHBIX JUCKOB U APYIrUX UCTOYHUKOB
nH(pOpMAITUH, HEOOXOAMMBIX JUIS PEIICHUS
yuebOHbIX 3a1a4. ComocTaBieHue
WHPOPMAITUH, TIOTYYEHHOH U3 Pa3ITUIHBIX
UCTOYHUKOB

Iloustue o
KOPpPO3HHU
METaJlJIOB

M)

Koppo3ust meTasuioB u criocoObl 00phOBI €
Hel

OnpeeseHUs OHITHH «KOPPO3HSD»,
«XUMHYECKass KOPPO3HUsI»,
«AIEKTPOXUMUYECKAsT KOPPO3UI».
Wnnroctpauus NOHATUH «KOPPO3USI»,
«XUMHYECKas KOPPO3HUsI»,
«QIEKTPOXUMHUYECKasi KOPPO3Us» MpUMEpamMu
MPOLIECCOB, NPOUCXOAAINX C PA3IHYHBIMU
MeTaJuIaMH. XapaKTepHCTHKa CII0OcO00B
3aIlIUTHl METAJUIOB OT KOPPO3UU

Ob6mas
XapaKTepuCT
uKa
3JIEMEHTOB
IA rpynmnst.
Coenunenus
IIEJTOYHBIX
METaJJIOB

OO6mras xapaKTepUCTHKA IEIIOTHBIX
MeTalioB. Metasmiel B ipupoje. Oorime
croco0sbl ux nonyueHus. CTpoenue
aTtoMoB. lllenouHbIe METAMIIBI — MPOCTHIE
BellecTBa. BaxkHelme coequHeHus
IIEJIOYHBIX METAIOB — OKCHJIBI,
TUAPOKCHJIBI U COIHU (XJIOPHUJIBI,
KapOOHATBI, CyIb(aTbl, HUTPATHI), X
CBOICTBA M PUMEHEHHE B HAPOJIHOM

OnpeneneHye NOHATHS «ILEIOYHbIE METAIUIBD.
CocTraBneHne XapaKTePUCTUKHU METOUHBIX
METaJIJIOB 110 UX 10JI0’keHHUI0 B [lepuonuueckoi
cucTeMe XuMu4Iecknx snementos 1. 1.
MenpeneeBa. XapakTepUCTHKA CTPOCHUS U OOIIHX
(GU3NIECKNX U XUMHYECKUX CBOUCTB IISTOYHBIX
METaJUIOB. XapaKTePUCTHKA (PU3MUECKIX H
XMMUYECKHUX CBOICTB OKCHJIOB U THAPOKCH]IOB
IIETOYHBIX MeTa/uioB. OObSICHEHNE 3aBUCHMOCTH
CBOMCTB (WJIM TIpe/ICKa3aHue CBOWCTB) MIEIOYHBIX
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@)

xozsaiicTe. Kanuiiasie ynoOpenust.
Jemonctpanun. OOpa3Ifsl MEIOTHBIX U
1eJI0YHO3EMENbHBIX METAJJIOB.

BzaumoneiictBue HaTpusi, IUTUS C BOAOM.

BiaunMmonerictue HaTpuid C KUCJIO0pOAOM

METaJJIOB OT MosioxkeHud B [leproguueckoit
cucTeMe XUMuIeckux 3yemenToB J1. U.
MenneneeBa. CocTaBIeHHE MOJIEKYIIAPHBIX
YpaBHEHUH peakUuil, XapaKTepU3YOIINX
XHMHYECKHE CBOMCTBA IICIIOYHBIX METAJIIIOB M HX
COeIMHEHUN: 2JIEKTPOHHBIX YpaBHEHUH MPOIECCOB
OKHUCJICHUS BOCCTAHOBJICHUS; YpaBHEHUIT
ANEKTPOJIUTUIECKON JUCCOLIUAINH;
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAIIEHHBIX

MOHHBIX YpPaBHEHUN PEaKIHil ¢ yuacTHEM
ANIEKTPONUTOB. Y CTAHOBJICHHE TIPUIHHHO-
CIICZICTBEHHBIX CBS3EH MEXIY CTPOCHHEM aToMa,
XUMUYECKOU CBSA3bI0, TUIIOM KPUCTAININYECKOU
PEIIETKH IIETTOYHBIX METAJUIOB M UX COSAMHEHHH,
HX XUMHYECKHUMHU CBOMCTBaMHU. BhrauciaeHus mo
XUMHUYECKHM (OpMYJIaM U YpaBHEHHUSM PEaKLUi,
HpOTeKaIOI_HI/IX C y‘IaCTI/IeM IICJIOYHBIX MCTAJIJIOB U
HUX COeIUHEHUN

[lemounoze
MCJIBHBIC
METaJLTHL.
CoenuHeHUs
IEJT0YHO3EM
CIBHBIX
METAJLJIOB

@)

OO0m1ast xapakTepUCTUKA 3JIEMEHTOB
riaBHOU noArpymnmnsl Il rpynmel.
Crpoenue atoMoB. [lenouHo3emenbHbIE
MeTaJlJIbl — MPOCThIE BELIECTRA.
Baxneime coeiuHEeHUS
IIEJTIOYHO3EMEIBHBIX METAIIIOB —
OKCH/IbI, THAPOKCH/IBI U CONH (XIJIOPHUIBI,
KapOOHATHI, HUTPATHI, CyTb(aTHI,
¢docdatsr), nx cBOICTBA M IPUMEHEHHUE B
HapOJIHOM XO03HCTBE.

HemoHncTpauuu. Bzaumoneiicteue
KaJblUs ¢ BoJgou. B3anMmoenicteue
MarHus ¢ KUCJIOpOIOM.

JlaboparopHsie OmBITHL. 15.
B3aunMmoelicTBre KaIbIUsg ¢ BOJOM.
16.ITony4yenue rugpokcuaa Kajablus U
HCCJIEJIOBAHNE €T0 CBONCTB

Onpez[eneHI/Ie IOHATHA KIICJTIOYHO3CMCIIbHBIC
MCTaJIJIbD).

CocTaBlieHUE XapaKTEPUCTUKU
HIeI0YHO3EMENbHBIX METAJIOB 110 X
nonoxeHuto B [lepuonnyeckoil cucreme
xuMudeckux sneMmeHToB /. . MeHneneena.
XapakTeprucTHKa CTPOCHUS M OOIIINX
(pU3UYECKUX U XUMHUIECKIX CBOWCTB
LIEJIOYHO3EMENBHBIX METAJIIIOB.
XapakTeprucTiKa PU3NIECKUX H XUMHUYECKUX
CBOICTB OKCHOB U THAPOKCHIOB
LIETI0YHO3EMENbHBIX MeTaIoB. OObsICHEHHE
3aBHCHMOCTH CBOMCTB (WM TIpe/ICKa3aHNe
CBOIICTB) IIETTOYHO3EMEIbHBIX METAIJIOB OT
nonoxeHus B [lepuoguueckoit cucreme
xuMmuyeckux snemenToB J[.M.Mennaeneena.
CocTraBrieHne MOJIEKYJISIPHBIX ypaBHEHHH
peaKkLuii, XapaKTepU3YyIOIIUX XUMUYECKHE
CBOIICTBA IIEIOYHO3EMENIBHBIX METAJUIOB U UX
COEIMHEHUI: 3JIEKTPOHHBIX YPABHEHUI
IIPOLIECCOB OKUCIIEHUS] BOCCTAHOBIIEHUS;
YpPaBHEHUH 3JIEKTPOJIUTUUECKON
JIMCCOLMAIINH; MOJIEKYJISIPHBIX, TTOJIHBIX U
COKpAIllCHHBIX MOHHBIX YPaBHEHUH peakiui ¢
Y4acTHEM 3JIEKTPOJIUTOB. Y CTAHOBJIEHHE
MIPUYUHHO-CIICJICTBEHHBIX CBA3EH MEXTY
CTPOEHHEM aTOMa, XUMHUYIECKON CBS3BIO,
TUTIOM KPUCTAJUIMYECKON peIeTKN
[IeT0YHO3EMENTFHBIX METAJIOB U UX
COEJIMHEHU, UX XMMUYECKIMH CBOMCTBAMH.
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Habmronenue 1 omucanue XUMHIECKOTO
AKCIIEpUMEHTA. BEIIHUCIICHUS TI0 XUMUYIECKUM
(dhopMyJiaM ¥ ypaBHEHUSAM PEaKIIHi,
MPOTEKAIOIINX C YIaCTHEM
IEJTOYHO3EMETBHBIX METAJUIOB M X
COCIMHCHUI

AnroMuunii
U €ro
COEINHEHUS

@)

Crpoenue atroma, pU3MUECKHE U
XMUMHYECKHE CBOHCTBA AIIOMUHUS KaK
npoctoro BemecTBa. CoequHEeHHS
AMIOMUHUSI — OKCHUJ U TUAPOKCUJ, X
aMmdoTepHBIl XapakTep. Baxueiinme
conu amoMuHus. [lpumenenne
AIIOMUHMSI U €TO COSANHEHUH.
Jlaboparopusie ombITel. 17. Ilomyduenne
TUIIPOKCHU/IA aJTFOMHHUS M UCCIICIOBaHNE
€ro CBOWCTB

CocraBneHre XapaKTepUCTUKU aTFOMUHHUS 110
€ro noJiokeHuro B [lepuoanueckoi cucreme
xuMmudeckux djemenToB /. 1. Menneneena.
XapakTepucTHKa CTPOCHUS, PUINICSCKUX H
XUMUYECKHUX CBOMCTB AIFOMUHMUSL.
XapakTeprucTiKa GU3NIECKUX U XUMHIECKUX
CBOMCTB OKCHJIA ¥ TUAPOKCU]IA ATFOMUHUSL.
OO0BsICHEHNE 3aBUCHMOCTH CBOMCTB (WITH
MpeJICKa3aHue CBOWCTB) aIFOMUHUS OT
nonoxeHus B Ilepuoguueckoil cucreme
xuMudeckux demenToB . 1. Menneneena.
CocrapneHre MOJICKYJISIPHBIX YpaBHEHUH
peaKkLuii, XapaKTepU3YIOIIUX XUMHUUYECKUE
CBOMCTBA aJTIOMUHUSA U €r0 COCTUHCHUIA:
AJIEKTPOHHBIX YpaBHEHHI MPOIIECCOB
OKHCJICHUSI BOCCTAHOBJICHHUS; YPABHEHUI
AIEKTPOTUTHICCKON JTUCCOIMAIINH;
MOJIEKYJIIPHBIX, OJHBIX U COKPAILICHHBIX
VMOHHBIX YPABHEHHUU PEaKLUi C y4aCTUEM
AJIEKTPOIUTOB. Y CTAHOBJICHHIE PUIMHHO-
CJICICTBEHHBIX CBSI3€H MEXKIY CTPOCHUEM
aToMa, XUMUYECKOH CBS3BIO, TUIIOM
KPUCTAJUIMYECKON PEIIETKH aTIOMUHHUS U €r0
COEIMHEHUM, ero XUMHUYECKUMU CBOMCTBaMU.
HaGuroieHue 1 onrucaHue XMMHYECKOTO
SKCIIEpUMEHTA. BhIUKCIeHUs: 10 XUMUYECKUM
(dbopMyJiaM ¥ ypaBHEHHUSAM PEaKIIHi,
MPOTEKAIOUIUX C YYaCTUEM aTIOMUHUA U €ro
COEJIMHEHUI

Keneson
€ro
COEIMHEHUSA

®)

CrpoeHnue aroma, (GPU3UUYECKUE U
XHMHYECKHE CBOMCTBA Keje3a Kak
MPOCTOrO BellecTBa. [ eHeTUYECKUE PsIbl
Fe2+ u Fe3+. Baxueliue conu xeesa.
3HaueHue Kejie3a M €ro COSAUHESHUH TS
MIPUPOJIBI ¥ HAPOJIHOTO XO3SHCTBA.
HemoncTpauuu. Bzaumoneiicteue
MeTaJUIoB ¢ HeMeTauiaMu. [lomydenne
ruapokcuoB xkenesa (I11) u (110).
JlaGoparopHbie OMbITHI. 18.
BzaumoneiicTBue xKene3a ¢ CoIsTHOM

CocTaBiieHUE XapaKTEPUCTUKHU Keje3a 0 €ro
nonoxeHuto B [lepuonnyeckoil cucreme
xuMudeckux 3aeMmenToB . . Menneneena.
XapakTepucTHKa CTPOCHUS, PU3NIESCKUX H
XUMHUUYECKUX CBOMCTB JKeJie3a.
XapakTepucTiKa GU3NICCKUX U XUMHUECKUX
CBOMCTB OKCHJIOB U TUIPOKCUJIOB JKeJe3a.
OO0pbsicHeHNE 3aBUCUMOCTH CBOMCTB (MJIH
MpeJICKa3aHue CBOWCTB) JKene3a OT
nojoxxeHus B [leproanueckoit cucrteme
xuMudeckux 3aemeHToB J[. . Menneneena.
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kucaoroil. 19. [lonydyeHne rugpokcuaoB
xenesa (1) u (1) u u3yueHue ux CBONUCTB

CocraBjieHHE MOJICKYISPHBIX YpaBHEHUH
pEaKIHii, XapaKTePU3YIOIINX XUMHIESCKUE
CBOMCTBA JKeJie3a U €ro COCANHCHUIA:
AJICKTPOHHBIX YPaBHEHHI TPOIIECCOB
OKHCJICHHSI BOCCTAHOBIICHUS; YPAaBHEHUI
AIIEKTPOIIUTHYCCKOMN TUCCOIHAIIHH;
MOJIEKYJISIPHBIX, TOJHBIX U COKPAICHHBIX
HOHHBIX YPaBHEHUH peakiuii ¢ ydacTueM
AIICKTPOJIUTOB. Y CTAHOBIICHUE TPUINHHO-
CJIC/ICTBEHHBIX CBSI3€H MEXITY CTPOCHHEM
aToMa, XMMHUYIECKOH CBA3BIO, TUIIOM
KPHUCTAJUTMUYECKOM PEIICTKHU JKeie3a U ero
COCJIMHEHHH, €r0 XUMHUYECKUMH CBOWCTBAMHU.
HabmromeHue 1 onrcaHne XUMHUYECKOTO
IKCIIEPUMEHTA. BBIYUCICHUSI 10 XUMUYIECKUM
(dhopMyJiaM ¥ YpaBHEHHUSAM PEaKIIHi,
MPOTEKAMOMIMX C YYACTHEM JKeJie3a U ero

COCTMHEHUI

0O0606menne Brrancnenns mo XxuMmudeckuM GopMyam u

3HAHWUM 110 YPABHEHUSAM PEAKLUHN, IIPOTEKAIOIIUX C

Teme«Meran Y4aCTHEM METAJIIOB M UX COECIUHEHUN.

761 (2) [IpencraBnenue nHGOPMALUH IO TEME
«MerTamsl» B BUe TaOIHIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
cpenctB MKT. [lonnmanue MpU4uH CBOETO
Heycrexa 1 Hax0XJIeHHe CIIOCO00B BBIXO/1a
W3 3TOH CUTyaluu

KontponsHa

s paboTa 1o
TEME
«MeTasl»

@)

TEMA 2. [IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJIMHEHWI» (3)

OcymiecTiie
HUE
HENOYKH
XUMUYIECKHUX
MpeBpalleHU
7}
ITonyuenune
Y CBOMCTBa
COEIMHEHUI

MCTAJJIOB

@)

Ocy1ecTBIEHUE IETTOYKH XUMUYECKUX
npeBpaiuenuii [lonyyeHnue u cBoricTBa
COEIMHEHUI METAIIIIOB

Pabota ¢ mabopaTopHbIM 000PYIOBAaHHEM H
HarpeBaTelIbHBIMHU MPUOOPAMU B
COOTBETCTBUU C IMpaBUJIaMU TEXHUKHU
6e3omacHoctr. Habmronenre cBOWCTB
METAJIJIOB ¥ UX COCTUHCHUN U SIBIICHUH,
MpOUCXOSIMUX ¢ HuMH. Onrcanne
XUMHYECKOTO SKCIIEPUMEHTA C TOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WIIA POJTHOTO)
SI3bIKA U s13bIKa xuMuu. @opmynupoBaHue
BEIBOJIOB I10 pE3YJIbTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA
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Pabota ¢ nabopaTopHEIM 000PYAOBaHHEM H
HarpeBaTebHBIMU IPHOOPAMH B
COOTBETCTBUH C TIPABUJIAMH TEXHUKH
Oe3omacHocTd. HaOnroqeHre CBOMCTB
METAIVIOB M X COCIUHECHUM U SIBIICHUM,
MPOUCXOAAIUX ¢ HUMH. OnucaHue
XAMHYECKOTO IKCIIEPUMEHTA C ITOMOIIIHIO
€CTECTBEHHOTO (PYCCKOTO UM POJTHOTO)
SI3BIKA U SI3bIKa XUMUHN. DOpMyIHpOBaHHE
BEIBOJIOB TI0 PE3yJIbTaTaM IMPOBEIEHHOTO
JKCIIEpUMEHTA

«
Ilonyyenue
Y CBOWCTBA

COCIMHECHU I

METaJIOB)»

@

Pemienne Peuienne skcriepuMeHTaNbHBIX 33724 Ha DKCIEPUMEHTAIIBHOE UCCIIEOBAHUE CBOICTB

JKCIICPUMEH | paclo3HaBaHUE U MOJIYYCHHE METAJIJIOB U UX COCIUHCHUM, PEIIICHUE

TaJTbHBIX COCIMHEHHI METaJIIOB SKCIIEPUMEHTATBHBIX 3a71ad 110 TeMe

3a/1a4 Ha «Mertamib». PaboTa ¢ mabopaTopHbIM

pacro3HaBa 000py/I0BaHUEM U HATPEBATEIbLHBIMU

HHE U MprOOpaMHu B COOTBETCTBUU C MPABHIIAMHU

MOJTy4eHHUe TexHuKHU Oe3zomacHocT. Habmoaenue

COeIMHEHHUI CBOMCTB METAJVIOB M UX COSAUHCHUMN 1

METaJIOB SIBJICHUH, TPOUCXOAsIuX ¢ HuMu. Onrcanue

D XMMHYECKOTO HKCIIEPHMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIH POJTHOTO)
sI3bIKA U S13bIKa XUMUHU. DopMysIpoBaHHe
BBIBOJIOB I10 PE3yJIbTaTaM IMPOBEICHHOTO
skcriepuMenTa. OnpeneneHue (UCX0Is 13
y4eOHOM 3a71a91) HEOOXOTUMOCTH
HCITOJIB30BAHUS HAOIIIOIEHUS NN
JKCIIEPUMEHTA

TEMA 3. HEMETAJLJIBI (32)

O6mas OO01mas XxapakTeprUCTHKA HEMETAJLIOB! OmnpeneneHns MOHATUH «HEMETAIUTBD,

XapakTepucT | nojoxeHue B [lepuoanueckoii cucreme «raJIOTeHbI», «AJIJIOTPOITHBIC

nKa XUMHUYECKUX 351eMeHToB /1. U. BUJIOM3MEHEHUS». X apaKTEPUCTHKA

HEeMeTaUIOB | MeHjeneeBa, 0COOCHHOCTH CTPOSHUS XUMHUYECKUX 3JICMECHTOB HEMETAJIIIOB:

1) aTOMOB, 3JICKTpoOoTpHLaTeIbHOCTh (D0) | cTpoeHue, (U3NUSCKUE CBOHCTRA

KaK Mepa «HEMETANINIHOCTI, psa D0.
Kpucramnueckoe crpoeHue
HEMETAIUIOB— IIPOCTBIX BEHIECTB.

HeMeTtauioB. CocTaBlIeHUE Ha3BaHUN
COCIMHEHUH HEMETAUIOB 110 (OPMYJIC U UX
¢dbopmyi 1o HazBaHUIO. OOBACHEHHE
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Annotponust. @u3nvecKue CBOMCTBa
HeMeTay10B. OTHOCUTEIBHOCTh IOHATUI
«METaD» U «HEMETAIII»

3aBHCHMOCTH CBOMCTB (WJIH TPEICKA3bIBAaHUE
CBOICTB) XMMHUYECKHUX AIIEMEHTOB
HEMETAJUIOB OT MOJIOXKEHHUS B
[Tepuoauueckoil cucTeMe XUMHUYECKUX
aneMmenToB /1. 1.MennaeneeBa. Y craHoBIeHHE
MIPUYUHHO-CIICICTBEHHBIX CBSI3EH MEXKIY
CTpPOEHHEM aToMa, XUMUYIECKON CBSI3BIO,
TUIIOM KPUCTAJLUTUYECKOMN pEIIeTKH
HEMETAIJIOB U X COSAMHEHUH, HX
¢bm3udecKkuMu cBoMcTBaMu. B nmuasore ¢
YYUTEJIEM BhIPa0OTKa KPUTCPUEB OLICHKU U
oTpezieNieHNe CTETIeHH yCIIEITHOCTH
BBITIOJTHEHUS CBOCH pabOTHI U pabOTHI BCEX,
KCXOJI U3 UMEIOIINXCS KPUTEPUEB,
COBEPIICHCTBOBAHNE KPUTEPHEB OIIEHKH U X
WCTIONIb30BaHME B XOZI€ OIIEHKH W CAMOOIICHKHI

O6mue
XUMHYCCKUE
CBOICTBa
HEMETAILIOB.
HewmeTamisl
B IIPUPOJE U
CIIOCOOBI MX
MOy YCHUS

)

OO011e XUMUYECKHE CBOMCTBA
HEMETAJUIOB.

XapaKTepuCcTUKa XUMUYECKUX SJIEMEHTOB
HEMETAJJIOB: CTPOCHUE, (PU3UICCKUE
cBolicTBa HemMeTa1oB. CocTaBiIeHHIE
Ha3BaHUM COEIMHEHHUN HEMETAJJIOB 110
dopmyiie ¥ ux GOPMYIT IO HA3BAHHUIO.
CocTaBiieHUE MOJIEKYJISIPHBIX YpaBHEHUN
peaKIuii, XapaKTepU3yIOIMUX XUMUUCCKHIE
CBOMCTBA HEMETAIIJIOB ¥ X COCTMHCHUH,
3JIEKTPOHHBIX YPABHEHUH POLIECCOB
OKHCJICHHUSI BOCCTAHOBJICHUS. Y CTAHOBJICHUE
MIPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H MEXIY
CTPOCHHEM aTOMa, XUMHUUYECKOH CBS3BIO,
THUIIOM KPUCTAJUIMYECKOHN pereTKu
HEMETAIUIOB U UX COSAUHCHUM, HX
XUMHUYECKUMHU CBOMCTBaMU. BEIMToOIHEHNE
pacydeToB 1Mo XUMUIECKHM (HopMyliaM U
YpaBHEHUSM PEAKITUH, TIPOTEKAOIINX C
Y4aCTUEM HEMECTAJIJIOB U UX COCILI/IHCHI/Iﬁ

Bonopon (1)

ITonoxenue Boxopoaa B
[lepuonuueckoil cucTeMe XUMHUYECKUX
sanemenToB /. U.Menneneena. CTpoeHue
aroMa U MoJieKyJibl. dusnueckue u
XUMHUYECKHE CBOWCTBA BOJIOPOJIA, €TO
MOJTy4eHNe U IPUMEHEHHE.
JlaGoparopusie onbiThl. 20. [lonydenue u
pacro3HaBaHue BOJIOPOJIA

XapakTepHucTHKa BOJOPO/Ia: CTPOCHHE,
¢u3nUecKue 1 XuMHUYECKHE CBOHCTBA,
nosrydyeHue u npuMeHenue. CocraBieHue
Ha3BaHWI COEJIMHEHHUH BOJIOPO/Ia TI0 popmylie
u ux Gopmyn no HazBaHuio. OObsICHEHNE
3aBHCHMOCTH CBOMCTB (MJIH TPECKa3bIBAaHHE
CBOWCTB) BOJIOPOJA OT MOJIOKEHUS B
[leproanueckoil cucTeMe XMMHYECKUX
anemenTtoB J|. U.Menneneea. CocTaBlieHHE
MOJIEKYJISIPHBIX YPAaBHEHUN pEeaKIHi,
XapaKTepHU3YIOINX XUMHYECKHE CBOHCTBA
BOJIOPO/1A, MIIEKTPOHHBIX YPABHEHUN
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MPOIIECCOB OKKUCIICHUS! BOCCTaHOBIICHHUS;
MOJIEKYJISIPHBIX, TTOJTHBIX M COKPAIIEHHBIX
WOHHBIX YPaBHEHUH peakIMii C yuacTheM
AJIEKTPOITUTOB. Y CTAHOBIIEHUE TPUINHHO-
CJIEJICTBEHHBIX CBA3EH MEXITy CTPOSHUEM
aToMa, XMMUYECKOH CBA3BIO, TUIIOM
KPUCTAIUTMYECKON PEIIeTKH BOIOPOIa, €TO
(PU3NUECKUMH U XUMHYECKHMHU CBOHCTBAMHU.
Habmonenne u onrcanne XUMHYECKOTO
SKCIIEPUMEHTA 110 PACIIO3HABAHUIO BOAOPOAA.
BrimonHeHne pacueToB O XUMHUECKUM
(dhopMynam U ypaBHEHHUSM PEaKIIHi,
MPOTEKAIOLIUX C YYaCTUEM BOJOPOJIA U €r0

COCTMHEHUI

Boma (1) Crpoenue monekyibl. Bogopoanas XapakTepuCTHKA BOJIBI: COCTaB, (PU3NICCKUEC
XUMHYECKas CBsI3b. PU3NUECKHE Y XUMHYECKHE CBOHUCTBA, HAXOXKICHHUE B
CBOICTBa BOJIBI. AHOMAJIUU CBOHCTB npupoze u npuMeHeHue. CoctaBieHue
BoJIbL. ['uapodunbHbe 1 THAPOPOOHBIE MOJIEKYJISIPHBIX YPaBHEHUHN peaklni,
BEILLECTBA. XMUMUYECKUE CBOMCTBA BOABL. | XapaKTEPHU3YIOIIHNX XUMUUYECKHE CBOMCTBA
KpyroBopoT Boabl B ipupoe. BOJIbI, DJIEKTPOHHBIX YPaBHEHUH MPOIECCOB
Bonmoouncrka. Aspanus BoJbl. BEITOBEIE | OKHCIICHHS BOCCTAHOBIICHHSA. Y CTAHOBJICHHUE
¢bubTpel. MUHEpaIbHBIE BOABI. MPUYIMHHO-CIICACTBEHHBIX CBA3EH MEXKAY
JuctunnupoBaHHas BOJa, €€ MOJNyYeHHE | XUMHUYECKOH CBA3BIO, TUIIOM
U IPUMEHEHHE. KPHUCTAIIMYECKON PEILIETKH BOJBI, €€
Jlaboparopusie onbIThl. 21.Mccnenopanue | GU3NISCKUMU U XUMUYECKUMHU CBOMCTBAMHU.
MOBEPXHOCTHOTO HATSDKEHHS BOJBI. 22. BeimonHeHre pac4eToB O XUMHUECKUM
PacTBOpeHue nepMaHraHata Kajusi Wi (dbopMynaMm 1 ypaBHEHUSIM PEaKLINH,
MEIHOT0 KyIopoca B BOJIE. MPOTEKAIOLINX C yYaCTUEM BOJIBI
23.I'mapararus 00e3BOKEHHOTO
cynetara memu (II). 24. Usrorosnenue
THIICOBOTO OoTrneyaTka. 25. O3HakomiieHne
C KOJUIEKIHEeH OBITOBBIX (DUIHTPOB. 26.
O3HaKOMJIEHHE C COCTaBOM MHHEPAJIbHOM
BOJIBI

l"anorenst OO6mras xapaKTepUCTHKA TaIOTCHOB: XapakTepucTUKa raJlor€HOB: CTPOEHHUE,

1) CTPOEHHUE aTOMOB; IIPOCTHIE BEILIECTBA U ¢u3nUecKue 1 XuMHUYECKHE CBOHCTBA,

OCHOBHBIE COSIMHEHUS TATIOTEHOB, UX
cBolicTBa. KpaTkue cBesieHus o Xjope,
opome, prope u noze. Ilpumenenne
raJIOTeHOB M UX COEJIMHEHHUH B HAPOJHOM
xo3siictBe. JlemoncTpammu. OOpasis!
raJoreHOB — IPOCTHIX BEIIECTB.
B3aumoieiicTBrE raloTeHOB ¢ HATPHEM,
IOMHHUEM. BeITecHeHHe XJI0poM Opoma
WY M0JIa U3 PACTBOPOB UX COJICH

nojy4eHue u npumeneHue. CocraBieHue
Ha3BaHUM COEIMHEHHI raJOreHoB I10
¢dopmyie 1 ux GopMyI Mo Ha3BaHHUIO.
OO0pbsicHeHNE 3aBUCUIMOCTH CBOMCTB (MJIH
npeAcKa3bIBaHHE CBONCTB) TaOr€HOB OT
nosiokeHus B Ilepuonuueckoit cucreme
xuMudeckux 3aeMmenToB . . Menneneena.
CocraBiieHne MOJNEKYISPHBIX YpaBHEHUH
peaxiuii, XapakTepu3yOINX XUMHYECKHE
CBOICTBA raJIO€HOB, AIEKTPOHHBIX
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YpaBHEHUI NPOIECCOB OKUCICHUS
BOCCTAHOBJICHHUS. Y CTAHOBIIEHUE IPUIUHHO-
CJICZICTBEHHBIX CBSI3€HM MEXKIY CTPOCHUEM
aToMa, XUMHUYECKON CBSI3bI0, TUTIOM
KPUCTAIUTMYECKON PEIIETKH TaJIOT€HOB, €T0
(PUBUYECKUMH U XUMUYECKUMH CBOMCTBaMH.
BrmonHerne pacyeToB M0 XHUMHYECKUM
(dhopMyJiaM ¥ ypaBHEHUSAM PEaKIIHi,
MPOTEKAIOIIUX C yUYaCTUEM T'aJIOTCHOB

Coenunenus
rajJlIoreHOB

)

OCHOBHBIE COETMHEHUS TaJOr€HOB:
rajJoreHOBOJOPOABI, COIH
rajJoreHOBOJOPOAHBIX KHCIIOT.
Hemoncrparun. OOpa3ubl IPUPOAHBIX
COEIMHEHMH XJopa.

JlaGopaTopHbIe OMBITHI.
277.KadecTBeHHas peakLysl Ha raloreHua-
HOHBbI

XapakTepruCTHKa COeANHEHUH raJIoreHOB:
cocTaB, (PU3NYECKHE U XUMUUECKHUE
CBOICTBA, IOIyYEHHUE U IIPUMEHEHHE.
CocraBieHne Ha3BaHUM COeTMHEHUN
TaJIOTEHOB 110 opMyJe U uX (HopMyIT o
Ha3BaHH10. CocTaBIeHNE MOJIEKYJIAPHBIX
YpaBHEHUH peakuuil, XapaKTepU3yOILINX
XUMUYECKHAE CBOMCTBA COCTUHEHUI
raJIOr€HOB, AIEKTPOHHBIX YPaBHEHUI
MIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHUS;
YpPaBHEHUH JIEKTPOIUTUUECKON
JUCCOLMALMH; MOJIEKYIIAPHBIX, ITOJHBIX U
COKpAICHHBIX HOHHBIX YPaBHEHHUN peakui
C Y4acTHEM DJIEKTPOJIUTOB. Y CTAHOBIIEHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBA3EH MEXTY
XUMHUYECKON CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEIIETKU COEUHEHUIN
raJIOTeHOB, UX GU3NUECKUMH U
XUMHAYECKUMU cBocTBamu. HaOmronenue u
ONMCAaHNE XUMUYECKOI0 SKCIIEPUMEHTA ITO
pacro3HaBaHUIO XJI0puA, OpPOMUIL, HOANA-
HOHOB. BrINosiHeHNE pacueToB 1o
XUMHAYECKUM (OpMyJIaM U YpaBHEHHSIM
peaxiuii, MPOTEKAOUINX C Y4aCTHEM
COEMHEHU raJoreHOB

Kucnopon

M)

CtpoeHue aToma 1 aloTpOIHs
KHCJIOPOJIa; CBOMCTBA M IPUMEHEHHE €T0
AIJOTPOIHBIX MOTUDUKAIIHH.
Jlaboparophsie onbIThl. 28. [ToaydyeHue u
pacrio3HaBaHue KHCIOpOIa

XapakTepucTHKa KUCIIOPO/Ia: CTPOCHHE,
ajoTponus, PU3NIECKIE U XUMUIECKIE
CBOICTBA, IONyYeHHE U IPUMEHEHHE
aJUTOTPOMNHBIX Moaubukaiuii. CocTaBiieHnue
Ha3BaHU COCIUHEHHUI KHUCIOPOA 10
dopmyJie ¥ ux GOPMYIT IO HA3BAHHUIO.
OO0BsiCHeHHE 3aBUCUMOCTH CBOHCTB (MM
MpeJICKa3bIBAHUE CBOHCTB) KHCIOPO/a OT
nojoxxeHus B [leproanueckoit cucrteme
xuMuueckux aemenToB M. M. Menjaeneena
CocTaBiieHre MOJICKYJISIPHBIX YPaBHEHHMA
peakiui, XapakTepU3yONUX XUMHYSCKUE
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CBOMCTBa KUCIIOPOJA, SJICKTPOHHBIX
YpaBHEHUH MPOIIECCOB OKUCIICHHS
BOCCTAHOBJICHUS. Y CTAHOBJICHUE MPUIUHHO-
CJIEJICTBEHHBIX CBA3EH MEXITy CTPOSHUEM
aToMa, XUMHUYECKON CBS3bI0, THTIOM
KPUCTAJUIMYECKON PEIIeTKH KUCIOPO/a, ero
(M3MYIECKUMH U XUMUYECKIMH CBOMCTBAMH.
Brlinonnenue pacueToB Mo XUMUYECKUM
(hopMynam U ypaBHEHHUSM PEaKIIHi,
MPOTEKAIOUIUX C yUYaCTUEM KHUCIOpOaa

Cepa, ece
bu3ugeckme
"
XUMHUYCCKHE
cBoticTBa (1)

CrpoeHue aTomMa U ajlIOTPOIHS CEPBI;
CBOICTBA ¥ IPUMECHEHHE POMOMIECKOM
CEpBI.

HemoHncTpauuu. Bzaumonelicteue cepsl ¢
MeTaJlJIaMH, BOJIOPO/IOM U KHCIIOPOJIOM.
JlaboparopHsie ombITH. 29. I'openne
Cepbl Ha BO3yX€ U B KUCIOPOE

XapaKTepucTUKa CEphl: CTPOCHHUE,
ajmoTponus, GU3NIECKIE U XUMUIECKIIE
CBOIICTBa, OIyYEHNE U IPUMEHEHHE.
CocraBiieHUE HAa3BaHUI COEAUHEHUI cephl
o ¢opmyIe u ux GopMyI MO Ha3BAHHUIO.
OO0BsICHEHNE 3aBUCHMOCTH CBOMCTB (WK
MpeICKa3bIBAHUE CBOMCTB) CEPHI OT
nojoxkeHus B [lepuoanueckoit cucrteme
xuMudeckux diemeHToB 1. M. Menpaeneena.
CocTaBiieHre MOJEKYJISPHBIX YpaBHEHUH
peaxuuii, XxapakTepu3yoInX XUMUYECKHE
CBOICTBA CEPbl, IEKTPOHHBIX YPABHEHUI
MIPOLIECCOB OKUCIJIEHUSI BOCCTAHOBIIECHUS
YcTaHoBIEHUE TPUUUHHO-CIEACTBEHHBIX
CBsI3€d MEXY CTPOEHUEM aTOMa,
XUMHUYECKON CBSI3bI0, TUIIOM
KPUCTaJUIMYECKON PELIETKU CEPBl, €€
(1)I/I3I/I‘ICCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.
BrlinonHenue pacueToB 10 XUMUYECKUM
(dhopMyInaM ¥ ypaBHEHUSM PEaKIIHi,
MPOTEKAIOUIUX C yYACTUEM CEPBI

CoenuHeHus
cepsl (1)

Oxcunsl cepsl (IV) u (VI); ux nmonyuenue,
CBOWCTBA U IPUMEHEHHE

XapaKkTepucTUKa COEAMHEHUN CEephl: COCTaB,
(u3nUecKue 1 XMMHUYECKHIE CBOWCTBA,
MoJTydyeHue 1 npuMeHeHue. CocTaBlieHUe
Ha3BaHUU COCIUHEHUN Cepbl 10 popmyIie u
ux (opmyn no HazBauuto. CocTaBieHne
MOJIEKYJISIDHBIX YPAaBHEHUI peaKLni,
XapaAKTEPU3YIOIIHNX XUMUYECKUE CBOMCTBA
COEJIMHEHU CEPBI, IEKTPOHHBIX YpaBHEHUN
[IPOLIECCOB OKUCJIEHUS] BOCCTAHOBJICHUS;
YpaBHEHUH 3IEKTPOIUTHIECKON
JIMCCOLIMAIINH; MOJIEKYJISIPHBIX, TTOJIHBIX U
COKpAIllCHHBIX HOHHBIX YPaBHEHUN peakui
C YYaCTHEM DJIEKTPOIUTOB. Y CTAHOBIICHUE
[IPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEXIY
XUMHUYECKOH CBS3bI0, TUIIOM
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KPUCTAJUIMYECKON PELICTKH COCANHEHUI
cephl, UX PU3NICCKUMU U XUMHISCKIME
CBOIICTBaMU

CepHas
KHCJIOTa KaK

CepHast KUCIIOTa KaK 3JIEKTPOIIUT U e
COJIM, UX IPUMEHEHUE B HAPOTHOM

XapakTepucTuKa CEpHOM KUCIOTHI: COCTAB,
(u3UYEeCKUE U XMMUYECKUE CBONCTBA KaK

AIIEKTPOIUT | XO3SICTBE. anekrponuTa. CoCTaBIIEHHUE MOJIEKYIISIPHBIX
U ee CoNu Hemoncrpanun. OOpasubl IPUPOAHBIX YpaBHEHUN peakIuil, XapaKTePU3yIOIIIX
1) coeaHeHM cepbl. O0pasipl BAKHEHIINX | XMMHUYECKHUE CBOHCTBA CEPHOM KUCIIOTHI,
JUTSL HAPOJHOTO XO3HCTBA CYyIb(aToB. AJIEKTPOHHBIX YpaBHEHHH MIPOIECCOB
Jlaboparopusie onbiTel. 30. CBoiicTBa OKHCJIEHUS BOCCTAHOBIICHUS;
pa30aBICHHON CEPHOI KHCIOTHI MOJIEKYJISIPHBIX, TTOTHBIX M COKPAIEHHBIX
VOHHBIX YPABHEHHUU PEaKLU C y4aCTUEM
JIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUUNHHO-
CJICACTBEHHBIX CBS3EH MEXKIY XUMUYECKON
CBA3bI0, TUTIOM KPUCTAJUIMYECKON PEIIeTKU
CEPHOU KUCIIOTHI, €€ GU3NIESCKIMH U
XUMHYECKHMH CBoWicTBaMu. HaOmroneHue u
ONMCaHNE XUMUYECKOI0 IKCIIEpUMEHTA I10
pacro3HaBaHUIO CyNb(aT-HOHOB
Cepnas CepHast KUCIIOTa KaK OKHUCIIUTENb. CocTaBrieHre MOJEKYJISPHBIX YpaBHEHUH
KucnoTa Kak | [Ipon3BOJCTBO CEpHOIT KMUCIOTHI U e peaxiuii, XapaKTepu3yOIIuX XHMHIECKUE
OKHUCIJIUTENb. | MPUMEHEHHE CBOICTBA CEPHOI KMCIOTHI KaK OKHCITUTETI,
[Tonyuenue 3JIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
u OKHCJICHUSI BOCCTAHOBIICHHUSI.
IIpUMEHEHNE XapaKkTepuCTUKA ITOIYyYEHUS] U IPUMEHEHHUS
CepHOit CEpHOU KUCIOTHI. BRITIOTHEHNE pacueToB 1o

KHUCIIOTHI (1)

XAMUYECKAM (popMyJiaM U ypaBHEHHSIM
peaKkIuii, IPOTEKAKLUX C yYACTUEM CEPHOU
KHUCJIOTBI

A3o0T 1 ero
cBoiictna (1)

CTpOCHI/Ie aToMa 1 MOJICKYJIbI a30Ta,
CBOMCTBA a30Ta Kak IIPOCTOr0 BEUICCTBA

XapakTepucTuka a3oTa; CTpOCHHUE,
(u3nYecKue U XUMHYECKUE CBONCTBA,
nosydeHue u npumenenue. CocTaBieHue
Ha3BaHWH COENMHEHUH a30Ta 1o hopMyIe u
ux popmyn o Hazpauuw. OObICHEHUE
3aBHCHMOCTH CBOMCTB (MJIM IpeCKa3bIBaHHE
CBOIICTB) a30Ta OT ITOJIOKEHUS B
[Tepuoauueckoil cucTeMe XUMHUYECKUX
snemenToB JI. U.MenneneeBa. CocraBicHue
MOJIEKYJISIPHBIX YPaBHEHUMN pEaKIni,
XapaKTepU3yIOUIUX XUMUYECKUE CBONCTBA
a30Ta, 3JIEKTPOHHBIX YPAaBHEHUM MPOLIECCOB
OKHCIICHUS BOCCTAHOBIJICHHSA. Y CTAHOBJICHHE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3€H MEXKIY
CTPOCHHUEM aTOMa, XUMUYECKOH CBS3BIO,
THUIIOM KPUCTAJUIMYECKOMN PELIETKH a30Ta,
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ero GU3NIECKUMH U XUMUYCCKIMH
cBoiicTBaMU. BhINoJIHEHHE pacyeToOB MO
XUMHYECKUM (POpMYyJIaM U yPaBHCHHSIM
peaxuuii, MPOTEKAIOUINX C Y9aCTUEM a30Ta

AMMuak u
ero
CBOICTBA.
ConunaMMoH
us (2)

AMMHax, CTpoeHue, CBOMCTBA,
nosrydeHue u npuMeHeHue. Conn
aMMOHHS, X CBOWCTBA U IIPUMCHCHHE.
Jlaboparophsbie onbIThL. 31. M3yueHue
CBOMCTB aMMHaKka. 32. Pacrio3HaBaHue
coJjie aMMOHMUS

XapakTepucTuka aMMHaKa: COCTaB,
(m3nUecKue U XUMHYIECKUE CBOHCTBA,
nosydyeHue u npumenenue. CoctaBieHue
Ha3BaHUH COJICH aMMOHHMS 110 (POPMYJIC U HX
¢dbopmyn o Ha3zBaHui0. CocTaBieHHe
MOJICKYJIIPHBIX YPABHEHUM PEaKIIUA,
XapaKTepU3yUINX XUMUYECKUE CBOICTBA
aMMHaKa ¥ COJEe aMMOHUS, DIIEKTPOHHBIX
YpaBHEHUI NPOIECCOB OKUCICHUS
BOCCTaHOBJICHMUS]; YPABHCHUI
AIEKTPOTUTHICCKON JTUCCOIMAIINH;
MOJIEKYJIIPHBIX, OJHBIX U COKPAILICHHBIX
VWOHHBIX YPAaBHEHUU peakLUi ¢ y4aCTUEM
AJIEKTPOIUTOB. Y CTAHOBJICHHE IPUIUHHO-
CJICACTBEHHBIX CBSI3EH MEKIY XUMUYECKON
CBSI3bI0, TUTIOM KPUCTAITUYECKOM PEIICTKH
aMMHaKa M CoJIiel aMMOHUSI, UX
(PUBUIECKUMH 1 XUMUYECKIMH CBOMCTBAMH.
HaGmroneHue 1 onvucaHue XMMHYECKOTO
SKCIIEPUMEHTA [0 PACIIO3HABAHUIO HOHOB
aMMOHMS. BBINIOJTHEHHE PAcYETOB MO
XHUMUYECKUM (opMyJiaM U ypaBHEHHSIM
peaKkLuii, MPOTEKAIOUX C y4aCTUEM
aMMHaKa

Oxcuabl
a3oTa

M)

Oxcunst azota (II) u (IV)

XapakTepuCTHKa OKCUJIOB a30Ta: COCTaB,
¢u3uUecKre U XMMUYEeCKHe CBOUCTBA, OTyIEeHHE
u npuMeHeHne. CocraBieHHe Ha3BaHUI OKCHIOB
azora 1o ¢popmyiie U ux (HopMyII 10 HA3BAHHUIO.
CocraBneHne MONEKYIAPHBIX ypaBHEHUI
peaKIyii, XapaKTepU3YIOIIUX XUMHUYECKHUE
CBOMCTBA OKCUIOB a30Ta, IEKTPOHHBIX
YPaBHEHHH MPOLIECCOB OKUCIEHHUS
BOCCTAHOBIIEHHUSI; MOJEKYJISIPHBIX, HOIHBIX U
COKpAILEHHBIX MOHHBIX YPAaBHEHUH pEaKLUi ¢
Y4aCTHUEM DJIEKTPOJINTOB. Y CTAHOBJICHHE
MIPUIMHHO-CJIEICTBEHHBIX CBA3EH MEXIY
XMMHYECKOH CBA3BIO, TUIIOM KPHUCTAJUINIECKOI
PEIIeTKH OKCUIOB a30Ta, er0 (PU3MIECKIMH U
XMMHUYECKHMHU CBOHCTBAMHU

A3zoTHas
KHCJIOTa KaK
3JIEKTPOJIUT,
ee

A30THas KHCJIOTa KaK OJICKTPOJIUT, €€

CBOICTBa U ITpUMEHEHUE. JleMOHCTpaluu.
O0pa3ibl BAKHEHIINX IS HAPOAHOTO

XapakTepHUCTHKa a30THOM KHCIIOTHI: COCTaB,
¢du3nUecKue 1 XUMHUYECKHE CBOHCTBA KaK
aNeKTponuTa, mpuMeHeHue. CocTaBieHue
MOJIEKYJISIPHBIX YPaBHEHUH peakuui,
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MMPUMCHCHUC

M)

XO03SMICTBa HUTPATOB.
JlaGopaTtopHsie oneITH. 33. CBO¥CTBA
pa30aBIeHHOI a30THON KUCIIOTHI

XapaKTePU3YIOIINX XUMUUECKIE CBOMCTBA
a30THOM KHCIIOTHI, 3JIEKTPOHHBIX YpaBHEHUH
MIPOIIECCOB OKUCJICHUSI BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, TTOJTHBIX M COKPAIEHHBIX
VOHHBIX YPAaBHEHHUU PEaKLUi C y4aCTUEM
AIEKTPOIUTOB. Y CTAHOBJICHUE MPUIUHHO-
CJICICTBEHHBIX CBSI3€M MEKIY XUMUYECKON
CBSI3bI0, TUTIOM KPUCTALTUYECKOM PEIIETKH
A30THOM KUCIIOTHI, €€ (YH3HIECKUMH H
XUMUYECKUMU CBONCTBAMU

A3zoTrHas
KHCJIOTa KaK

A3BOTHas KUCIIOTa KaK OKHCITHTEh.
Hutpater u HUTpUTHL, TipobIeMa ux

CocTaBieHue MOJIEKYJISIPHBIX YpaBHEHUI
peaxnuii, XapaKTepU3yOLUINX XUMUIECKHE

OKHCIIMTEINb, | COAEPkKAHUS B CENbCKOXO3IUCTBEHHON CBOICTBa a30THOM KUCJIOTBI KaK OKUCIIUTENS,
ee MPOAYKIHA. A3OTHBIE yIOOPEHMSL. 3NIEKTPOHHBIX YPABHEHUI NPOIIECCOB
MOJIyYEHHUE Hemonctpauuu. Bzaumoneiicteue OKHCJICHHUSI BOCCTAaHOBIICHUS.

(D) KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ | XapaKTEpUCTUKA MOIYUCHHS a30THOU
MEJBIO. KHUCJIOTHL. BBINIONIHEHHE pacueToB 1o
JlaGopaTopHbIe OMBITHI. XUMHYECKUM (POopMyJIaM U YPaBHEHHSIM
34.B3aumopaeiictBue peaKkLuii, MPOTEKAOUX C yYaCTUEM
KOHLICHTPUPOBAHHOM a30THOM KHMCJIOTBI C | a30THOM KUCIOTHI
MEJBI0

dochop. CtpoeHnue aroma u ajutorponus pocdopa, | Xapakrepuctaka pocdopa: CTpOCHHE,

CoeuHeHus! CBOICTBaA 0eJIoro u KpacHOTO (I)OC(bopa, ¢u3NYecKre U XHMUYECKHE CBOHCTBA, TIOTyICHHE

bocdopa ux npuMeHenue. OCHOBHbIE coelHeHus: | ¥ TPMMCHCHHC Cocrapnenue HazBaHui
okeuz pocdopa (V) 1 oprodocdopHas coemuHeHU pocdopa mo hopmyre u ux Gopmy

HOHSITI/IC (6] 1o Ha3Bauuio. OObsICHEHNE 3aBUCUMOCTH
kuciora, Gocdarsl. DochopHbie - .

dochopHbIX P CBOWCTB (MJIM MPEICKa3bIBAHHE CBONCTB)

y10GpEeHHsIX yAo0p ’ 6 dochopa ot mosoxkeHus B [leproguueckoit
I[eMOHCTpaHHH' O pa,?)]_[LI HpHpO’HHLIX CHUCTEME XMMUYCCKHUX DJICMECHTOB I[

) coenunennit gpocdopa. O6pasupl N.Menneneesa. CocTaBlieHHE MOJIEKYIIIPHBIX
BAXHCUIIHNX I HAPOAHOT'O XO3AUCTBA ypaBHCHI/Iﬁ peaKHHﬁ, XapaKTEepU3YIOLIUX
¢docdaros. XUMHYECKIe CBOWCTBa pocdopa u ero
JlaboparopHsie onbITh. 35. ['opeHue COE/IMHEHHUH, DTIEKTPOHHBIX YPABHEHUH
q)oc(i)opa Ha BO3JYyX€ U B KHCHOpOI[e.36. MMpO1ECCOB OKUCIICHUSA BOCCTAaHOBJICHU S,
PaCHO3HaBaHI/Ie q)OC(i)aTOB ypaBHGHI/Iﬁ BHSKTPOHHTHHSCKOﬁ Jucconuanuu,

MOJICKYJIAPHBIX, MMOJIHBIX U COKPAIICHHBIX
HMOHHBIX YPaBHEHUM PEAKIMI C yUaCTUEM
QJICKTPOJIUTOB. YcranoBieHue MMPUYUHHO-
CJIICACTBCHHbIX CBsI3eH MEXKIY CTPOCHHUEM aTOMa,
XUMUYECKON CBSI3bI0, TUTIOM KPUCTAIIIMYECKON
pewetkn Gocdopa u ero coeqUHEHNI, ero
q)HSI/I‘IeCKI/IMI/I M XUMHYECKHUMHU CBONCTBAMHU.
Ha6J’IIOI[CHI/IG U OIIMCAHHUEC XUMHUYCCKOT'O
HKCIIEPUMEHTA 0 Pacro3HaBaHUIO pocdart-
HOHOB

VYraepon (1) | CrpoeHne aTomMa U ajioTPOTIHS XapaKkTepucTHKa yIriepoaa: CTPOeHHE,

yriepoja, CBOMCTBa ero Mogu(pHUKaLuil 1
WX IpUMEHEHUeE. JleMoHCTpaluu.
[Tornomenue yriem pacTBOPEHHBIX
BEIIEeCTB WM ra3oB. BoccTaHnoBnenne

ajuoTponus, PU3NIECKIE U XUMUICCKIE
CBOfICTBa, HOJ'Iy‘IeHI/Ie nu HpI/IMeHeHI/Ie.
CocraBiieHre Ha3BaHWUHM COSIMHEHUH
yraepoja o Gopmylie U ux GopMyII 1Mo
Ha3BaHuio. OObsICHEHNE 3aBUCUMOCTHU
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MEJIH U3 €€ OKCHJIA YTJIEM.
JlaGopaTtopusie omneITEl. 37. ["'openune yris
B KUCIIOpOJIC

CBOHCTB (WM TIPECKa3bIBAHUE CBOWCTB)
yriepoja oT nojioxkeHud B [lepuoanueckoit
CHCTEMEe XMMHUYECKHUX 3IeMeHTOB /1.
N.MenneneeBa. CocrapieHue
MOJIEKYJIIPHBIX YPaBHEHUI PEaKLIUM,
XapaKTepU3yIOINX XUMHUECKHE CBOWCTBA
YIIIEpO/ia, DIEKTPOHHBIX YPABHEHUM
MIPOIIECCOB OKUCICHUS BOCCTAHOBIICHUSI.
YcraHoBIEeHNE TPUYNHHO-CIIEICTBEHHBIX
CBsI3€ MEXKIYy CTPOECHUEM aToMa,
XUMUYECKOH CBS3bI0, TUIIOM
KPUCTAJUTMYECKOW PEIIETKH YIIepoaa, ero
(PUBUYCCKUMH U XUMHYSCKUMH CBOHCTBAMHU

Oxcunel
yraepoza (1)

Oxcupst yrnepoaa (II) u (IV), ux
CBOICTBA U IPUMEHEHUE

XapakTepHuCTHKa OKCHIOB yIJIepoia: COCTaB,
¢bu3nuecKkue 1 XUMHYECKHE CBONCTBA,
nosydeHue u npumenenue. CocTaBicHue
MOJIEKYJIIPHBIX YPAaBHEHUM PEaKLIUM,
XapaKTePU3YIOINX XUMHUECKHE CBOWCTBA
OKCHUJOB YTJIEpOJa, dIEKTPOHHBIX YpaBHEHUN
MIPOLIECCOB OKUCIIEHUS] BOCCTAHOBJICHHUS;
MOJIEKYJIIPHBIX, ITOJTHBIX ¥ COKPAEHHBIX
VMOHHBIX YPAaBHEHUU pEakLUUi ¢ y4aCTUEM
JIEKTPOJIUTOB. Y CTAaHOBIIEHUE TPUUNHHO-
CIIEJICTBEHHBIX CBS3EM MEXIY XUMHUUYECKON
CBA3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
OKCHJIOB yTJIepoAa, UX (pU3NIECKUMH H
XUMHUYECKHMHU CBOWCTBAMHU

VYronnHas
KHCJIOTa U
€€ COJIH.
KecTrkocTh
BOJIBI U
CITIOCOORI €€
yCTpaHEeHHS
2)

VYronbHas kucnota. Colld yroiabHOU
KHCJIOTHI: KaJIbIIUT, COJIA, MOTAIIl, HX
3HAa4YCHUE U IPUPOJIE U ’KU3HU YEJIOBEKA.
KectkocTb BOZIBI M cIIOCOOHI €€
YCTpaHEHHS.

Hemoncrparun. OOpa3ubl MPUPOAHBIX
coenuHeHM yriepoaa. OOpasibl
BaXHEHIINX AJIS1 HAPOJHOTO X035HCTBa
KapOOHATOB.

Jlaboparopusbie onbIThl. 38. [lonydyenne
YrOJIHOM KHCIIOTHI M U3yUEHHE €€
cBoiicTB. 39. [lepexox kapOOHATOB B
rugpokapooHatel. 40. Paznoxenue
THIpOKapOOHaTa HATPHS

OnpezaeneHus NOHATUN «BPEMEHHAs
KECTKOCTB BOJIBD», «TIOCTOSIHHAS KECTKOCTh
BOJIBI», «00IIast ’KECTKOCTH BOABD.
XapaKTepuCTHKa YTrOJbHOM KUCIIOTHI U €€
coJieii: cocTas, (PU3NIECKUE U XUMHUECKHUE
CBOIICTBA, IOJy4YeHNE U TIPUMEHEHHE.
CocraBiieHHE Ha3BaHUH COJIEH yTONBHON
KHCJIOTHI 110 hopMyIie U ux Hhopmyd 1Mo
Ha3BaHW10. CocTaBIeHNE MOJIEKYJIIPHBIX
YpaBHEHUH peaKLyii, XapaKTepU3yIOLINX
XUMHAYECKHE CBOMCTBA YTOJILHOW KUCIIOTHI U
€€ COJIEH, YPaBHEHUI IEKTPOIUTHYECKON
JIUCCOLIMAIINH;, MOJIEKYJISIPHBIX, TIOJIHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUH peakuuit
C y4acTHeM 3JIEKTpoIuToB. OnucaHue
Croco00B yCTpaHEHHS )KECTKOCTH BOABI U
BBITIOJTHEHHE COOTBETCTBYIOIIETO
XMMHUYECKOTro sKcrnepuMenTa. Habmonenue n
OTHCaHNE XUMHUYIECKOT0 IKCTIEpUMEHTA T10
pacro3HaBaHUIO KapOOHAT HOHOB.
BrinonHenne pacyeToB N0 XMMHYECKUM
(dopMyIiaM 1 ypaBHEHUSIM PEaKIIni,
MPOTEKAIOUINX C YIaCTHEM COETUHEHUI
yriepozaa

KpemHunii

CtpoeHune atoma KpeMHUS;

XapakTepUCTUKA KPEMHUS: CTPOCHUS,
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M)

KpUCTAJUIMYECKUI KPEMHUI, €ro
CBOICTBA U IPUMEHEHNE

(PU3UYECKUX U XUMUIECKHUX CBOWCTB,
nmosrydeHus u mpuMeneHus. CocraBieHne
HA3BaHUH COCIUHCHUN KPEeMHUs 110 hopMyJie
u ux Gopmyn no HazBaHUI0. OOBsICHEHNE
3aBHCHMOCTH CBOMCTB (MIJIH TIpECKa3bIBaHIE
CBOIICTB) KPEMHHS OT TTOJIOKEHUS B
[Tepuonuueckoit CuCTEME XUMUYECKUX
anemenToB J{. U.Menneneea. CocTaBlicHHE
MOJIEKYJIIPHBIX YPaBHEHHUI PEaKLIi,
XapaKTEPU3YIOIINX XUMUUECKIE CBOMCTBA
KPEMHHSI, SJICKTPOHHBIX YPaBHEHUI
MPOIIECCOB OKUCIIEHUS BOCCTAHOBIICHHSL.
YcraHoBNeHNE TPUYNHHO-CIIEICTBEHHBIX
CBsI3e MKy CTPOCHUEM aToMa,
XUMHYECKOH CBS3BIO, THIIOM
KPUCTAIUTMYECKON PEIIETKH KPEMHUS, €T0
(PM3UYECKUMH U XUMHYECKUMH CBOHCTBAMH

Oxcup xkpemuus (IV), ero npupoansie
pa3HOBUIHOCTH. CUIIMKAThl. 3HAYCHUE
COEIMHEHUI KPEMHMSI B )KMBOW U HEXU
BOU MPUPOJE.

HemoncTparuu. O6pa3ibl MPUPOTHBIX
COEIMHEHUM KPEMHHSL.

Jlaboparopusie ombIThL. 41. [lonydenne
KPEMHEBOW KHCJIOTHI U U3YyUEHHE €€

CBOICTB

XapaKkTepucTUKa COEAUHEHU KPEMHHSL:
cocCTaB, (PU3NYECKUE U XUMHUUECKHUE
CBOIICTBa, OJy4YeHNE U IPUMEHEHHE.
CocraBiieHHE Ha3BaHUI COETUHEHUH
KpeMHHUS 110 popMyIie U uxX GopMyI o
Ha3BaHU10. CocTaBIeHNE MOJIEKYJIAPHBIX
YPAaBHEHUH peakuuil, XapaKTEpU3yOLINX
XUMHYECKHAE CBOWCTBA COEAMHEHUI
KpEMHHUSI, SIIEKTPOHHBIX ypaBHEHUH
MIPOLIECCOB OKUCIIEHUS] BOCCTAHOBJICHHUS;
YPaBHEHUH 3JIEKTPOIUTHYECKON
JIMCCOLNAIINH; MOJIEKYJISIPHBIX, TIOJIHBIX U
COKpAIllCHHBIX MOHHBIX YPABHEHUN peaKIuii
C YYaCTHEM DIIEKTPOIUTOB. Y CTAHOBIICHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBA3EH MEXTY
XUMHUYECKON CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEIIETKU COEUHEHUIN
KPEMHHUS, ero GU3HUECKUMU U XMMUYECKUMHU
cBoiicTBamu. HabmoeHue u onucanue
XUMHYECKOTO SKCIIEPUMEHTA 110
pacro3HaBaHUIO CHIIMKAT HOHOB.
BeinonHeHne pacyeToB N0 XMMHYECKUM
(dbopMyJiaM ¥ YpaBHEHHUSAM PEaKIIHi,
MPOTEKAIOLINX C Y4aCTUEM COETUHEHUI
KpeMHUS

CunukatHas | [lonsiTHe o cumukaTHON XapakTepUCTUKA CUITUKATHOU
MIPOMBIIIUIEH | MPOMBIIIIEHHOCTH. CTEKII0, IIEMEHT, MPOMBIIIIEHHOCTH
HOCTb (2) kepamuka. Jlemoncrpanun. OOpasisl

CTEKJa, KEPaMHKH, IEMEHTA
O06o6meHue Brruucnenus no XuMuueckum GopmyiaaM u
o TemMe YpaBHEHUSM peaKIni, MPOTEKAIONIUX C
«Hewmerann y49acTHEM HEMETAIJIOB U UX COETUHEHUH.
sD» (3) [IpencraBienue nHGOPMALUH IO TEME

«Hemeraiuiely B Buae TaOJINL], CXEM,
OTNIOPHOTO KOHCIIEKTA, B TOM YHUCJIE C
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npuMmeneHueM cpencts UKT. OrcranBanue
CBOEH TOYKM 3pEHUS, €€ apryMEHTalUs U
noaTBepkaeHne Gakramu. CocTaBieHne
pedepara o onpeneneHHON hopme

Kontponbnas
pabota o
TeMe
«Hemeraibl

» (1)

TEMA 4. TIPAKTUKYM 2. «CBOMCTBA COEJJMHEHUI HEMETAJIJIOB» (3)

Pemenue Pemmenue sxcriepuMEHTANTBHBIX 33124 10 | DKCIEPUMEHTAIILHOE UCCIIE0BAHUE CBOWCTB

skcnepuMeH | Teme «Iloarpyrmma raioreHoB» HEMETAIJIOB M X COCAMHEHHH, pellieHIe

TaJTbHBIX SKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe

3a/a4 1o «Togrpymma ranorernoB». Pabora c

TeMe nabopaTopHBIM 000PYIOBaHUEM U

«IToarpymma HarpeBaTeNbHBIMH TPHOOPaMH B

TaJIOT€HOBY COOTBETCTBHUH C MPABUIAMHU TEXHUKA

D 0e3omacuoctu. HaGmonenue 3a cBoiicTBAMH
raJIOreHOB, X COCIIMHCHUI U SBJICHUSIMH,
MPOUCXOASIIUME ¢ HUMH. Onucanme
XHUMHYECKOTO HKCTIEPUMEHTA C TIOMOMIBIO
€CTECTBEHHOTO (PYCCKOTO MU POJTHOTO)
SI3BIKA U S13bIKa XUMUHU. DopMyIHpoBaHHe
BEIBOJIOB T10 PE3YJIbTATaM IMPOBEIEHHOTO
skcnepuMenTa. Opranuzanus y4eOHOro
B3aUMOJICUCTBHUS B IPYIIIIE

Pemenue Penrenne sxcneprMeHTaIbHBIX 33/1a4 [0 | DKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE CBOICTB

akcniepuMeH | Teme «Iloarpyrmnma KHCIopoaa HEMETAIJIOB M X COCJAMHEHHH, pellleHHe

TaJTbHBIX SKCIIEPUMEHTABHBIX 3a7ad 110 TeMe

3a/1a4 1o «[Toarpymma xucnopoaa». Pabora ¢

TeMe nabopaTopHBIM 000PYIOBAHUEM U

«Toarpymma HarpeBaTelbHBIMH TPHOOPaMHU B

KHCIIOPOJIay COOTBETCTBHH C TIPABUIIAMH TEXHUKH

D 0esonacuoctu. HaGmonenue 3a cBoiicTBaMu
KHUCJIOpO/a, CEPbI, UX COCAMHEHUN 1
SIBIICHUSIMH, TTPOUCXOISIIIAMHI C HUMH.
OrnucaHre XMMHYECKOTO SKCIICPUMEHTA C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJTHOTO) SI3bIKA U S3bIKA XHUMUU.
DopmynupoBaHe BEIBOJIOB 110 Pe3yJIbTaTaM
MPOBENEHHOTO dKcniepuMenTa. Opranu3anus
y4eOHOr0 B3aMMOJCHCTBUS B TPYIIIIES

Pemenue Pelienne 9KCriepUMEHTAIBHBIX 3aa4 [0 | DKCIepHUMEHTaIbHOE HCCIIe/OBAHNE CBOHCTB

skcriepuMen | teme «lloarpynna azora» Pemienue HEMETAIIOB U MX COC/IMHEHHIT, peIIeHHe

TaJIbHBIX 3KCHepHMeHTaﬂBHBIX 3a7a4 10 TEME IKCIICPUMEHTAJIbHBIX 3aJla4 110 TEME «Hompyrma

3a71a4 110 «TTOArpyTIa Yriepoaa» azora». Pabota c maGopaTopHbIM 000pyIOBaHUEM

TeMe 1 Harpe€BaTCJIbHbIMU l'IpI/I60paMI/I B COOTBETCTBUU
C TIpaBWJIaMH TEXHUKH 0€30TIaCHOCTH.

«Toarpynmna HaGuronenue 3a CBOMCTBAMH HEMETAIIOB B UX

azora» (1) COC}II/IHGHI/Iﬁ 1 ABJICHUAMMU, TPOUCXOAAIINUMHU C

«Ioarpymnra HuME. OnrcaHne XUMHYECKOTO SKCIIEPUMEHTA C

MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO MIIN
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yriepoza»

1

pOI[HOFO) SA3bIKAa U A3bIKa XUMHHU.
®0pMyanOBaHMe BBIBOJIOB 11O pE3yJibTaTaM
MMPOBEACHHOI'O SKCIICPUMCECHTA. Opramxmauna
y4eOHOT0 B3aUMOJICHCTBUS B
rpynneDKCIePUMEHTATFHOE UCCIIEIOBaHNE
CBOICTB HEMETAIIJIOB U UX COCIMHCHUM,
pelIeHre 3KCIIEPUMEHTAIBHBIX 33]1a4 10
teme «llonrpymma yriaeponay. Pabora ¢
nmabopaTopHBIM 000PYIOBAHUEM U
HarpeBaTelIbHBIMH TPHOOPaMHU B
COOTBETCTBHH C TIPABUIIAMH TEXHUKH
6e3omacHocTu. Habmonenne 3a cBoiicTBaMu
HEMETAJVIOB U MX COCJAMHCHUH U SBICHHUSIMH,
MPOUCXOASIIIUMY ¢ HUMU. OnucaHue
XUMHYECKOTO IKCIIEPIMEHTA C TIOMOIITHIO
€CTECTBEHHOTO (PYCCKOTO MU POJTHOTO)
SA3bIKA U A3bIKa XUMHU. q)OpMy.]]I/IpOBaHI/Ie
BEIBOJIOB TI0 PE3yJIbTAaTaM IMPOBEIEHHOTO
sKkcriepuMenTa. Opranuzamus y9e0HOTro
B3aMMOJICHUCTBUS B TPYIIIIE

[Tonyuenue,
coOupaHue u
pacro3Hasa
HHE ra30B

M)

[Tonyuenue, cobupanue 1 paclo3HaBaHHE
rasos.

Pabora c mabopaTtopHsIM 000pyTOBaHHEM U
HarpeBaTelIbHBIMHU TPUOOPaMU B
COOTBCTCTBUU C MMpaBUJIaMU TEXHUKH
6e3onacHoctu. Habmronenue 3a cBoiicTBaMu
HEMETAJJIOB M UX COCIMHEHUH U SBICHUSIMHU,
MpoUuCXoasuMu ¢ HuMu. Onrcanue
XMMHYECKOTO IKCIIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIH POJTHOTO)
SA3bIKA U A3bIKa XUMHU. q)OpMy.HI/IpOBaHI/Ie
BBIBOJIOB I10 pe3yJIbTaTaM MPOBEICHHOTO
sKcnepuMenTa. Opranuzanus y4eGHOro
B3aMMOJICHCTBHS B TPyIIIE

[TonroroBka k rocymapcTBeHHOW HTOroBoil arrectarmu OI'D 209

ITepuoanyec | 3aKOHOMEPHOCTH M3MEHEHHs cBoicTBa | [IpuMepsl TECTOBBIX 3aaHUU

Kast SIIEMEHTOB U HX COEIMHEHHE CamocrosrensHas paboTa ydamuxcs I0

cucreMa CBOMCTBaM XMMHUYECKMX 3JIEMEHTOB

JIAM 14

Onextpoorp | Crenenp oxucnenus CrpoeHue OrmpesiesieHne TUIOB XMMHYECKHX CBS3eH

UIATEIbHOC | BemiecTBa THIBI XUMHUYECKHX CBS3ed MOHHAsl KaBAJICTHasl MeTaJuIMuecKas

T (1) KaBaneHTHass mossipHasi KaBOJICHTHAs He
HOJISIpHAs

Knaccuduka | Xumnuueckne peakiuu IO YHUCITY Tunsl xuMuueckux peakuun Tun

st pEareHToB U MPOJYKTOB II0 TEIIaBOMY | coenuHeHust Tum pasnoxenuss Tun

XUMUYECKUX | 3 dekTy 3ameiieHust Tun oOMmeHa D3aTepMuyecKHe

.(2) U SHIOTEPMUYECKHE PEaKLIUU

CkopocTb dakTOpH BIMAIONIME Ha CKOPOCTH Yo Takoe KaTanu3aTopbl M Kak OHH

XUMHYECKHX | XUMHUUYECKOH peaKnuu BJIUSIIOT HAa CKOPOCTb PEaKIUH

peaxkiun.(1)

Jucconumanu

DJIEKTPOIMTHYECKAST AVICCOITUAIINS

IToBTOpPUT MOJIEKYJISIPHBIH MOHHBIN
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sanektpoHo | Katuonwsr annonsl CuiibHble M ciaOble | COKpANICHHBIM ypaBHEHHE pPEaKIu

B BOJHBIX 3NEeKTpoUTH VIOHHBIE ypaBHEHHE

pacTBopax. | HepacTBopuMble OCHOBaHHE UeMm OTIAMYAIOTCS PaCTBOPUMEIE OCHOBaHHUE

Nonnbie OT HEPAaCTBOPUMBIX CHUJIbHBIC HCIA0BIC

ypaBHEHUS ANEKTPOITUTHI

peaxmn(3)

Oxucnutens | OKUCIUTENb BEIIECTBA NMpUHUMAOMUN | OKHUCIUTEIbHO—BOCTOHOBUTEILHBIC

HO — 3JIEKTPOHBI CAMO BOCTAHOBIIMBACTCA peakIuu 3TO Peaklud KOTOpHIC

BOCTOHOBHUT | BocTOHOBHTEND BemIecTBa OTIAIOIIHIA MPOTEKAIOTh C U3MEHEHHEM CTETeHU

€JIbHBIC 3MIEKTPOHBI CaMO OKUCIISIOTCS okucieHuss Haydut pacTtaBisiTh

peakmmu 3) KaO(QUIIMHTE B ypaBHEHHUSIX pPEaKIUU
Kiacudukanus HeopraHUIeCKUX Otandess OMHAPHBIX COCAMHEHHHA OT

Heopranuye | BemectB Kitacudukaius ocHOBaHUI KHUCJIOT COJIE W OCHOBAaHUU

CKHe KHCIIOT callei W OKCHIOB Knaccudukanms KHCIOT cojieil OCHOBaHHE

BelIecTBa U OKCHUJOB

ux

HaMeKJIaTyp

a(2)

Knaccuduka | HeconeoOpa3syeniie OKCHIbI Krnaccudukamnus caneii cpemHble COJU

s Coneobpa3yromue KHCJIBIE COJIM OCHOBHBIE COJIM JIBaliHBIE

Heopranuye | oxcunbsiKnacepukanus kucnor coneil u | conu Hamenknarypa caneit

CKHX OCHOBaHUE

BemecTsa(2)

Xumuuecku | XapaKTepHble XMMHUYECKUE CBOWCTBA Xumuueckue cBoicTBa Kuciaotr CreneHu

€ CBOMICTBa | KHCIOT coJied OKHCJICHUSI KHCIIOT M UX OKCHIOB

HEOpraHuye

CKHX

BemecTsa(l)

[lepuoamuec | 3aKOHOBEPHOCTH W3MEHEHUS! CBOHCTBA

Kas JJIEMCHTOB U UX COGJII/IHGHI/Iﬁ

cucrtema /I

nu

MenneneeBa

2)

Crpoenue Bunbl KpuCTaIUTMYECKUX PEIIETO K

BelIecTBa TUIBI XUMHUYECKHX CBSI3CH

Crenenn

okncienns 1

KontpospHa
s paboTa «
Ilo
HEOpraHuye
CKOMU
xumun» (1)

IIpuMepsl TECTOBBIX 3aJaHUM MO TEME
Heoprannueckoit xumun
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