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Ils1anupyemble pe3yabTaThbl OCBOCHUSI Y4eOHOro npeaMeTa « XuMush»

JInuHOCTHBIE, MeTanpeIMeTHbIE H NPeIMeTHbIE Pe3yJIbTaThl H3yYeHHs
npeaMeTa XUMUH.

JlesTenbHOCTh 00Pa30BaTEIbHOIO YUPEXKACHUS 00IIero 0Opa3oBanusi B 00y4eHUH
XHMUHU JJOJDKHA OBITh HalpaBiieHa HAa JOCTHKEHHE 00YJYarOIIUMUCS CIIETYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB!

1) B IECHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO FOPJIOCTH 32 POCCUUCKYIO
XUMHYECKYIO HAYKY, TYMaHHU3M, OTHOIIIEHUE K TPY.y, LEICYCTPEMIICHHOCTb;
2) B TpyI0BO# chepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOpY JanmbHeHei
00pa3oBaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeNbHOMN (KOTHUTUBHOM, HHTEJIEKTYaJIbHOWN) chpepe — yMeHue
YIPaBISITH CBOEH TTO3HABATEILHOM e TEIbHOCTHIO.

JIMYHOCTHBIE Pe3yabTAThl 00y4YeHUs
Yyammuiics O KeH:

3Hamov U NOHUMAMb: OCHOBHBIE UCTOPUYECKHUE COOBITHSA, CBSI3aHHBIE C Pa3BUTHEM
XUMHHU U 00IECTBA; JOCTHXKEHUS B 00JIACTU XMMHUU M KYJIbTYpHbIE Tpaauluu (B
YaCTHOCTH, HAy4YHbIE TPAJUIMU) CBOEH CTpaHbl; OOLIEMUPOBBIE JOCTHXKEHUS B
00JaCTM XWMMHHU; OCHOBBI 3J0pPOBOro oOpa3a KHU3HHU; IpaBuia TMOBEICHUS B
YPE3BBIYANHBIX CUTYalUSX, CBSI3aHHBIX C BO3JCHCTBUEM pa3JIUYHBIX BELIECTB;
COLIMAJIbHYIO 3HAUMMOCTD U COJIepKaHue MpodecCuii, CBI3aHHBIX C XUMHEH;

OCHOBHBIE TIpaBa M OOSI3aHHOCTH TpaXJaHWHA (B TOM 4YHCJE YYallerocs),
CBSI3aHHbIE c JIMYHOCTHBIM, npodeccruoHaIbHBIM u KU3HECHHBIM
CaMOOIIPEICIICHUEM,;

ucnvlmvléamy: UYYBCTBO TOPAOCTH 338 POCCHMCKYK) XHMHUYECKYK) HAyKy U
YBAXKEHUE K UCTOPHUM €€ PA3BUTHS;, YBAXKCHUE U NPHUHATHE JOCTHKCHUN XUMHU B
MHUpPE; YBAKECHHE K OKPYKAIOIUM (ydaliumcs,

YUUTENSIM, POAUTENSIM U Jp.) — YMETh CHylIaTb W CJbIIIATh MapTHEpA,
MPU3HABATh MPABO KAXKJIOro Ha COOCTBEHHOE MHEHUE W MPUHUMATh PEUICHUS C
YYETOM MO3ULHN BCEX YYACTHUKOB; CAMOYBAXKEHHUE

1 SOMOIHNOHAJIBHO-IIOJIOXKXHUTCIIbHOC OTHOIMICHUC K 0666;

MPU3HABATh: IIEHHOCTh 3J0pPOBbA (CBOEr0 M APYrUX JtO/ei); HE0OXOIUMOCTb
CaMOBBIpa)XEHUs1, CaMOpeaanu3aliu, COIUaIbHOTO MPU3HAHUS;



OCO3HaBaTh: FOTOBHOCTh (MJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM MOCTYIIKaM H
JNEUCTBUSIM, TMPUHATHUIO OTBETCTBEHHOCTH 3a MXPE3YyJbTAaTbl; TOTOBHOCThH (WM
HErOTOBHOCTH) OTKPBITO BBIPAXKATh

M OTCTanBaTb CBOIO ITO3UIIUIO U KPUTUIHO OTHOCUTLECA K CBOMM IIOCTYIIKAM;

nposenams: 100POKENATEIbHOCTh, JIOBEPHUE U BHUMATEIBHOCTh K JIIOISM,
TOTOBHOCTh K COTPYJHUYECTBY U JAPYK0€, OKa3aHHUIO MOMOIIU HYKIAIOLIUMCS B
Hel; YCTONYMBBIA O3HABATEIbHBIN MHTEPEC, UHULIMATUBY U JII0O003HATEIBHOCTD B
U3YUYECHUU MHUpPa BELIECTB M PEAKLUMH; LIEJICYCTPEMICHHOCTh U HACTOWYMBOCTH B
JOCTHXKEHUU 1eJIeil, TOTOBHOCTh K MPEOAOJEHUI0 TPYAHOCTEH; yOexAeHHOCTh B
BO3MOXXHOCTH TMO3HAHUS MPUPOJbI, HEOOXOJAUMOCTH PAa3yMHOTO MCIOIb30BAHUS
JOCTUXKEHUN HAYKU U TEXHOJOTUH JJIsl pa3BUTHUS OOIIECTBA;

yMembyb: YCTAaHABIMBATh CBSA3b MEXKY IETIbI0 U3yYCHUS XUMUU U TEM, JIJISI YETO OHA
OCYILIECTBIACTCS (MOTHMBAMH); BBINOJHATh MPOTHOCTHYECKYIO CaMOOIICHKY,
PETYJIMPYIONIYI0 aKTUBHOCTh JIMYHOCTHU HA dTafe€ €€ BKJIIOYECHUS B HOBBIM BUJ
NeSATeNIbHOCTH, CBSA3aHHBIA C HA4YaJlOM HM3Yy4YEHHUS HOBOTO Y4eOHOro mpeamera —
XUMHUM; BBIIOJHATh KOPPUTHPYIOL[YIO CAMOOLIEHKY, 3aKJIFOYAIOLIYIOCS B KOHTPOJIE
3a TMPOIECCOM H3YUYEHUs] XUMUU M BHECEHUHU HEOOXOAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX OJTalmaM M CHocobdamM U3Y4YeHHs Kypca XHUMHHU; CTPOUTH
KU3HEHHbIE U MPOodeCcCUOHATbHBIE TUIAHBI C YYE€TOM KOHKPETHBIX COI[MAIbHO-
UCTOPUYECKUX, IIOJIMTUYECKUX UM OIKOHOMHUYECKUX YCIIOBHM; OCO3HaBaTh
COOCTBEHHBIE IIEHHOCTH U MX COOTBETCTBUE MPUHHUMAEMbBIM B XKU3HU PELICHUSIM;
BECTH JWAJIOr HAa OCHOBE PABHOIIPABHBIX OTHOLICHUW U B3aUMHOI'O YBAXKCHUS;
BBIJCJISITh HPABCTBEHHBIN aCIEKT MOBEACHUS U COOTHOCUTH IMOCTYNKHU (CBOU H
JIPYTHUX JIOJIEH) U COOBITUS C IPUHATHIMHU 3THYECKUMH HOPMaMU;

B IpeAenax CBOMX BO3MOXHOCTEW IMPOTHUBOJECHCTBOBATH JCHCTBUSAM U BIMSHHUIM,
MPEACTABIAIONINM YTIPO3y JKU3HH, 3J0POBBI0O W 0€30MacHOCTH JIMYHOCTH W
o01iecTna.

MeTtanpeaAMeTHBIMH Pe3yJabTATAMM OCBOCHHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI
[IPOrpaMMBbI o XUMUH SIBJISTFOTCA :
1) ucnonp3oBaHME YMEHMH M HABBIKOB PA3JUYHBIX BHUJOB I03HABATEIbHOM
NEATeNIbHOCTH, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHHUS  (CHUCTEMHO-
WH(OOPMAITMOHHBIA aHAN3, MOJCITUPOBAHUE) NIl M3YYCHUS Pa3IUYHBIX CTOPOH
OKpYyXaromen JNEUCTBUTEIIBHOCTH;
2) UCHOJIb30BAaHHE OCHOBHBIX HMHTEJUICKTYaJIbHBIX oOmepauuii: ¢hopmMynrpoBaHUE
TUIIOTE3, aHAIM3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTeMAaTU3allusl, BbISBICHUE
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MPUYUHHO-CJIE/ICTBEHHBIX CBsI3€i1,lTOUCK aHaJIOTOB;
3) yMeHue reHepupoBaTh UAEH U OINPEACNATh CPEICTBA, HEOOXOAUMBIE I UX
peanuzanuu;

4) ymeHue omnpenensaTh UEAM W 3aJayd JesTeNbHOCTH, BBIOMpATh CpeACTBa
peanuzanuu LEeNH u MPUMEHSTH ux Ha MPaKTHUKE;
5) WCHONB30BaHME PA3IUYHBIX MCTOYHUKOB JUJIA TMOJYYEHHS XUMHUYECKOU
uH(pOopMaIu.

IIpenMeTHBIMHM Pe3yJIbTATAMHM OCBOCHHUSI BBIMTYCKHUKAMU OCHOBHOM IIIKOJIBI
IPOTPaMMBbI 1o XUMUH SIBJISIFOTCA :
1. B no3HaBarebHOM chepe:

- JlaBaTh OMpeJIeNICHNUs] U3YYCHHBIX MOHITHH: BEIIECTBO (XUMUYECKUMN DJIEMEHT,
aToOM, MOH, MOJICKYJia, KpUCTAJTMYECKAs PEIIETKA, BEIIECTBO, IPOCTHIE U CIIOKHbBIC
BEIIECTBa, XUMHUYECKass popMyJsia, OTHOCUTEIbHASI aTOMHAs Macca, OTHOCUTEJIbHAS
MOJICKYJISIpHAs: Macca, BAJICHTHOCTh, OKCHUJIbI, KUCIIOThI, OCHOBAHUSI, COJIH,
aM(OoTepHOCTb, MHIUKATOP, IEPUOAUICCKUN 3aKOH, MIEPUOIUUECKAs CUCTEMA,
nepuoanydecKas TabauIa, U30TOIbI, XUMUYECKas CBSI3b, AJICKTPOOTPUIIATEIIHHOCTD,
CTeTNIeHb OKHUCIICHHS, DJIEKTPOJIUT); XUMHYECKask peakius (XMMUYECKOe YpaBHEHHE,
TE€HETUYECKAs CBA3b, OKUCIICHHE, BOCCTAHOBIICHUE, SJIEKTPOIUTUYECKAS
IUCCOLMALINS, CKOPOCTh XUMHYECKON PEAKIINN);

* OMHCBIBATh AEMOHCTPAIMOHHBIE U CAMOCTOSITEIILHO TPOBEACHHBIE
AKCIIEPUMEHTBI, UCTIOJB3YS JJIsl 9TOI0 €CTECTBEHHBIN (PYCCKUM, POAHON) A3BIK U
A3bIK XUMUH;

* OMKCBIBATh U Pa3auyaTh U3yUYECHHbBIE KJIIACCHIl HEOPraHUYECKUX COEITMHEHMUIA,
IIPOCTHIE U CII0KHBIEC BEIIECTBA, XUMUUECKUE PEAKIINY;

- KJIaccu(UIMpoBaTh U3y4CHHBIC OOBEKTHI U SBICHUS;

- HaOJI0JaTh AEMOHCTPUPYEMBIE U CAMOCTOATEIHLHO MPOBOJINMBIE OTIBITHI,
XUMHYECKUE PEAKINH, IPOTEKAIOIIHNE B PUPOJIC U B OBITY;

* IeTIaTh BBIBOJIBI M1 YMO3AKIIFOUCHHS U3 HAOMIOACHUHN, M3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEHN, MTPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BELIECTB MO
aHAJIOTUH CO CBOMCTBAMU U3YUYEHHBIX;

* CTPYKTYPUPOBATh U3YUYECHHBIN MaTepUal U XUMUYECKYI0 HH(POPMALIUIO,
MOJIYYEHHYIO U3 JPYTUX UCTOYHUKOB;

* MOJIEJIMPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB MEPBOT0 — TPETHET0 NEPUOAOB (B
pamMKax M3y4eHHBIX TOJOKEeHH Teopun  J. Pesepdopnaa), ctpoeHne mpocTerImmx
MOJIEKYI.

2. B IeHHOCTHO-OpUEHTAIIMOHHOM cepe:



aHAJM3UPOBATH U OLICHUBATH MOCIECTBUS sl OKPYXKAIOIIEH cpeibl OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBA3AHHOMN C IepepaboTKOM

BELLECTB; Pa3bsACHATH HA MpuMepax (IPUBOAUTH PUMEPHI TOATBEPKIAIOLINE)
MaTepuajJbHOE EIUHCTBO U B3aUMOCBS3b KOMIIOHEHTOB )KMBOM U HEXKUBOU

IMPpHUPOJALI 1 YCJIOBCKA, KaK BAXXHYIO YaCTb 3TOI'O0 CAWHCTBA,

*CTPOUTH CBOC MOBCACHNUEC B COOTBETCTBHUU C ITPUHIOUIIAMHA 6epe>I<Horo OTHOIIICHUA

K IPUPOJIC.

3. B tpynoBoii cdepe:

* INIAHUPOBATH U IPOBOJAUTDH XUMHUYECCKUM JOKCIICPUMCHT,

* UCIIOJIB30BATh BCIICCTBA B COOTBCTCTBUU C UX NIPCAHAZHAYCHHUCM U CBOI?ICTB&MPI,

OIMMCAHHBIMHU B HHCTPYKIUAX 11O IPUMCHCHUTO.

4. B cpepe 0e30MaCHOCTH KU3HEAEATETbHOCTH:

* OKAa3bIBATH IICPBYIO ITIOMOIIb IIPU OTPABJICHUAX, OKOTaX U APYIUX TpaBMaXx,

CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHHUEM.

Iliianupyembie pe3yabTaThl U3YyUYEHHS] XUMUU

ba30BbIi1 ypOBEHB pE3yJIBTATOB

I1oBBILLIEHHBIN YPOBEHD
pe3yIbTaTOB

OcHOBH
bI€
HNOHSATUSA
XUMUU
(ypoBeH
b
aTOMHO-
MOJIEKYT
SIPHBIX
npezacra
BIICHUIA )
Brimyck
HUK
Hay4UTC
a

BoInycKkHUK HayduTcs
* ONKCHIBATH CBOMCTBA TBEPABIX, KUIAKHUX,
ra3000pa3HbIX BEIIECTB, BBIACISS UX
CYILIECTBEHHBIE TPU3HAKY;
* XapaKTepHU30BaTh BEIIECTBA 10 COCTABY,
CTPOCHHMIO U CBOWMCTBAM, YCTaHABIIUBATh
IPUYUHHO-CIIEICTBEHHBIE CBA3U MEKY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
* pacKpbIBaTh CMBICI OCHOBHBIX
XUMUYECKUX MOHATHI «aTOM,
«MOJIEKYJIa», «XUMUYECKUMN IIEMEHT,
«IPOCTOE BELIECTBOY, «CIOKHOE
BEILIECTBOY, «BAJE€HTHOCTbY, UCIOJIb3Ys
3HAKOBYIO CUCTEMY XUMUHU;
* n300pakaTh COCTaB MPOCTEUIITUX
BEILECTB C MOMOIIbI0 XUMUYECKHUX
GbopMys U CYIIHOCTh XUMUYECKHUX
peaKkiuii ¢ TOMOIIbI0 XUMUUYECKUX

BBITTYyCKHUK MOJTYYIHUT
BO3MO>KHOCTb HayUUThCS:
* TPaMOTHO OOpaIiaThCs ¢
BEIlECTBAMU B
MMOBCEHEBHOM KU3HU;

* 0CO3HABAaTh
HEOOXOIUMOCTh
COOJTIOJICHUS TIPABUIT
9KOJOTUYECKHU
0e301acHOI0 MOBEICHHS B
OKpYKaoWIEH MPUPOJHOU
cpene;

* IOHUMATh CMBICIT B
HEO0OXOIUMOCTh
COOJIIOICHUS
MPEINUCAHUN,
npeJjiaraéMbiX B
HHCTPYKITUSX 11O




YPaBHEHUM;

* BBIYUCIIATH OTHOCUTEIIBHYIO
MOJIEKYISAPHYIO U MOJSIPHYIO MacChl
BEIIECTB, a TAKXKE MAaCCOBYIO 10O
XUMHUYECKOI0 JIEMEHTA B COCIUHEHUAX
IUIS1 OLICHKU UX NPAKTUYECKOU
3HAYUMOCTH;

* CPaBHMBATH 110 COCTaBY OKCHU/IBI,
OCHOBAaHM, KUCJIOThI, COJIU;

* KJIaCCU(PUIIUPOBATH OKCHUJIBI 1 OCHOBAHUS
110 CBOWCTBAM, KMCJIOTHI U COJIU I10
COCTaBY;

* ONKUCHIBATH COCTAaB, CBOMCTBA U 3HAUCHUE
(B mpHUpOIe ¥ IPAKTHUECKOMN JEATETbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB —
KHCJIOpOJia U BOJIOPOJA;

* 1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY
XUMUYECKUX 3JIEMEHTOB M BaXKHEUIIINX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB
HIEJIOYHBIX METAJUIOB U raJIOT€HOB;

* 10JIH30BATHCS J1TAOOPATOPHBIM
000pyI0BaHUEM U XUMUUYECKOM MOCYI0MH;
* IPOBOJUTDH HECIIOKHBIE XUMUYECKHE
OTIBITHI U HAOMIOACHUS 32 U3MEHEHUSIMU
CBOWCTB BEIIECTB B MPOLECCE UX
IpeBpalleHui; coOI0IaTh MpaBuia
TEXHUKW O€30MaCHOCTH NP MPOBEICHUN
HaOJIFOJICHUH U OIBITOB;

* pa3IMyYaTh SKCIEPUMEHTAIBHO KUCIOTHI U
IEN0YH, OJIb3YSCh UHIUKATOPAMU;
OCO3HaBaTh HEOOXOIUMOCTh COOITIOICHUS
Mep 0e30MacHOCTH TIPH 0OpAIEHUH C
KHUCJIOTAMHU U IEJI0YaMHU.

W CII0JIb30BaHUIO
JIEKapCTB, CPEJICTB
OBITOBOM XUMUH U JIP.;

* HCTIOJIb30BaTh
npUOOPETEHHDBIE
KITFOUEBBIE
KOMITETEHTHOCTH TIPH
BBITIOJTHEHUN
UCCIIEIOBATEILCKUX
MIPOCKTOB 10 U3YYCHHIO
CBOICTB, CITOCOOOB
TIOJTYYCHHSI U
pacro3HaBaHUs BEIIECTB;
* pa3BUBaTh
KOMMYHHUKAaTHBHYO
KOMITETEHTHOCTb,
UCIIONIB3Ys CPEJICTBA
YCTHOM Y MMCbMEHHOMN
KOMMYHUKAILIUH TTPU
pabote ¢ TekcTaMu
y4deOHMKA U
JOTIOJTHUTENIbHON
JIATEPATYPOH,
CIPaBOYHBIMHU
TaOJIUIIAMH, TIPOSIBIISITH
TOTOBHOCTH K YBaKCHHIO
VHOU TOYKH 3pEHUS IIPU
O0CYXKJIEHUU PE3yJIbTaTOB
BBITIOJTHEHHOM pa0OoTHI;

* 00BEKTUBHO OIICHUBATh
uH(GOPMAIIHIO O
BEIIECTBAX M XUMUYECKHUX
mporeccax, KpUTHIECKU
OTHOCHUTKCS K
MICEBAOHAYYHOU
uHpopManuu,
HEJI00POCOBECTHOU




peKIaMe, Kacarolencs
MCIIOJIb30BAHUS
Pa3JIMYHBIX BEIIECTB.

[Tepuon
HYCCKUU
3aKOH U
epuoan
yeckas
CHCTEMA
XAMHYEC
KHX
AJIEMEHT
o JI. 1.
Menpgen
eeBa.
Crpoenn
e
BEIIECTB
a

BrinyckHuK HayuuTes:

* KJIacCu(PUIMPOBATh XUMUUYECKUE
3JIEMEHTHI HAa METAJLIbI, HEMETAJIJIbI,
AJIEMEHTHI, OKCUJIBI U TUAPOKCHIBI
KOTOPBIX aM()OTEpPHBI, U HUHEPTHBIC
3JIEMEHTHI (Ta3bl) 1JIsI OCO3HAHUS BAXKHOCTH
yIOPSIOYEHHOCTH HaYYHBIX 3HAHUH;

* PacKpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa JI. 1. Menaeneena; ® onuchiBaTh U
XapaKTepU30BaTh TAOIHMYHYIO (HhOpMY
MEePUOINYECKON CUCTEMBI XUMUYECKHUX
3JIEMEHTOB, .
XapaKTEepU30BaTh COCTAB AaTOMHBIX SIJIEp U
pacnpeiesieHie Ynuciia 3JIEKTPOHOB MO
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKUX
3JIEMEHTOB MAJIBIX TIEPUOJIOB
MIEPUONYECKON CUCTEMBI, 4 TAKXKE Kalus U
KaJIbIINS; .
paznuyaTh BUALI XUMHUYECKOMN CBS3HU:
MOHHYI0, KOBaJICHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HETIOJIAPHYIO U
METALTUYECKYIO;

* N300pakaTh JICKTPOHHO-UOHHBIC
dbopMyIIBI BelecTB, 00pa30BaHHBIX
XUMHUYECKUMHU CBSI3SIMH Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB
OT CTPOCHUS UX KPUCTAIINYECKUX
peIEéTOK: MOHHBIX, ATOMHBIX,
MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTEepU30BaTh XUMHUYECKHUE AIIEMEHTBI
U WX COCJIMHEHUS Ha OCHOBE MOJIOKECHUS
3JIEMEHTOB B MEPUOAUYECKON CUCTEME U
OCOOEHHOCTEH CTPOEHHUS UX aTOMOB;

* OMKUCHIBAaTh OCHOBHBIC 3TAIbl OTKPBITHS

BBITTyCKHUK MOTY4IUT
BO3MOKHOCTb HAyUUThCS:
* 0CO3HABaTh 3HAUCHHE
TEOPETUUYECKUX 3HAHUMN
JUISL TPaAaKTUYECKOM
JeSITEILHOCTH YeJIOBEKa,
* ONUCHIBATH U3YUYEHHBIE
00BEKTHI KaK CUCTEMBI,
MIPUMEHSISI JIOTUKY
CHCTEMHOT'O aHaJIN3a;

* PUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSIX
MEPUOJNYECKON CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB
JU1s1 OOBSICHEHUS U
MIpEABUICHUS CBOMCTB
KOHKPETHBIX BeliecTs; 112
* pa3BUBATh
HH(pOpMaATMHHYIO
KOMITETCHTHOCTh
MIOCPEICTBOM yT1yOJICHHUSI
3HaHUN 00 UCTOPUHU
CTaHOBJICHUS
XUMUYECKOW HAaYKH, €€
OCHOBHBIX ITOHSTHUI,
MEPUOIUYECKOT0 3aKOHA
KaK OJTHOTO U3
BOKHEUIIINX 3aKOHOB
MIPUPOJIBI, a TAKXKE O
COBPEMEHHBIX
JTOCTHKEHUSX HAYKHU U
TEXHHUKH.




J. 1. MenneneeBpIM IEpUOIUYECKOTO
3aKOHA U MIEPUOIUYECKON CUCTEMBI
XUMHUYECKUX DJIEMEHTOB, )KU3Hb U
MHOT000pa3HyIO0 HaYYHYIO J1€ATeIbHOCTh
y4E€HOTO;

* XapaKTEepU30BaTh HAYYHOE U
MHUPOBO33PEHYECKOE 3HAUCHUE
IIEpPUOANYECKOTO 3aKOHA U IIEPUOIUYECKOU
CHUCTEMbI XMMHUUYECKUX 31eMeHTOB /[[. 1.
Menpeneena;

* OCO3HABaTh HAYYHbBIE OTKPBITHS KaK
pE3yNbTAT IIUTENbHBIX HAOIIOICHUH,
OIBITOB, HAYYHOU IMOJIEMUKH, IPEOJAOJICHUS
TPYAHOCTENH U COMHEHUM.

Mmuorau
e
XUMHUYEC
KHUX
peakuin

BrinmyckHuK Hay4uTes:

* O0BSACHITH CyTh XUMUYECKHUX MTPOIECCOB
U UX MPUHIUIHATBHOE OTINYNE OT
buznuecKux; * Ha3bIBaTh
NIPU3HAKU U YCIIOBUS MPOTEKAHUS
XUMHYECKUX PEaKIIHii;

* YCTaHABJIMBATH MPUHAIIICKHOCTD
XUMHYECKOW PEAKIINH K OTPECIEHHOMY
TUITY 110 OJTHOMY M3 KJIaCCU(DUKAITMOHHBIX
MPU3HAKOB: 1) IO YMCITy U COCTaBY
UCXOJHBIX BEUIECTB U MPOIYKTOB PEAKIIUU
(peakuuu coeMHEHUS, PA3IOKEHUS,
3aMelIeHns U 0OMeHa); 2) 1O BBIICJICHUIO
VI TIOTJIOIIEHUIO TETUIOTHI (peaKiuu
AK30TEPMHUYECKHE U SHAOTEpPMUYECKUE); 3)
0 U3MEHEHUIO CTEIEHEH OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB (peaKkuu
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIEC); 4) 1O
oOpaTtuMocTH Tporiecca (peakiuu
oOpaTUMBbIC U HEOOPATUMEIE); * Ha3bIBATh
(bakTopbI, BAUSIONINE HA CKOPOCTh
XUMHUYECKUX PEaKIU;

* Ha3bIBaTh (PAKTOPBI, BIMSIONINE HA

BBITTyCKHUK MOJTYIUT
BO3MO>KHOCTb HayUUThCS:
* COCTaBIISITh
MOJIEKYJISIPHBIE U TTOJHBIE
VWOHHBIE YPaBHEHUS 110
COKpaI€HHbIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI
peakuuu,
MOATBEPKIAIOIIUX
CYILIECTBOBAHUE
B3aUMOCBSI3U MEXIY
OCHOBHBIMH KJIaCCAMH
HEOPraHMYECKUX
BEILECTB; .
MPOTHO3UPOBATH
pe3yabTaThl BO3/IEHCTBUS
pasnTUYHBIX (PAKTOPOB HA
M3MEHEHUE CKOPOCTHU
XUMHUYECKOU PEaKInH;

* POrHO3UPOBATH
pe3yabTaThl BO3IEUCTBUA
pa3IMYHbIX (PAKTOPOB Ha
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CMEIIIEHNE XMMUYECKOTO PABHOBECHS,

* COCTaBJIATh YPaBHEHUS
BIEKTPOIUTHYECKON TUCCOLUAIIUN KUCTIOT,
LIEJI0YEH, COJIEN; TIOJTHBIE U COKPAIIEHHBIE
WOHHBIC YPABHEHUS peakiuii 0OMeHa;
YPaBHEHUS OKUCIUTEIIHHO-
BOCCTAHOBUTEIILHBIX PEAKIUI;
MPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX
peakiuii o ¢hopmysiam/Ha3BaHUSIM
HCXOJHBIX BEILECTB; ONPEIEIISITh
MCXOJ/IHBIE BEIIECTBA 1O
dbopmynaM/Ha3BaHUSAM MPOTYKTOB
peaKInu; * COCTaBJIATh
YpaBHEHUS PEAKILMI, COOTBETCTBYIOIIUX
MOCJIEIOBATEIIBHOCTH («IIETIOUKE))
MpEBpAICHU HEOPTaHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB,;

* BBISIBJISITH B MPOLIECCE IKCIIEPUMEHTA
NPU3HAKHU, CBUJIETEIIbCTBYIOLIUE O
NPOTEKAaHUHU XUMHUYECKON peaKklny;

* IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON
MAaCCOBOM J0JIE PACTBOPEHHOTO
BEILECTBA; .
ONPENENATh XapaKTep CPelbl BOAHBIX
PacTBOPOB KHUCIIOT U LIEJIOYEH MO
U3MEHEHUIO OKPAaCKH UHANKATOPOB;

* IPOBOJUTH KAYECTBEHHBIEC PEAKIIUH,
MIOATBEPIKIAIOIINE HATTUYUE B BOAHBIX
pacTBOpax BELIECTB OTAECIbHBIX KATUOHOB
Y aHHOHOB.

CMEIIEHUE XUMUUYECKOTO
paBHOBeECUS

MHoroo
Opasue
BEIICCTB

BrinyckHUK Hay4UuTCA:

* ONPEAENATh MPUHAAIEKHOCTD
HEOPraHWYECKUX BEIIECTB K OJHOMY U3
M3YYCHHBIX KJIACCOB/TPYIIT: METAJUIBI U
HEMETAJUIbl, OKCU/IbI, OCHOBAHUS, KUCIIOTHI,
COJH;

* COCTaBJISITH (DOPMYJIBI BEILIECTB MO UX

. BBITYCKHUK TTOTYy4YUT
BO3MOKHOCTbh HAYUHUTHCS
* IPOTHO3UPOBATH
XUMHUYECKHUE CBOMCTBA
BEIIECTB HA OCHOBE HX
COCTaBa M CTPOECHHS;

* IPOTHO3UPOBATH




Ha3BaHUSIM;
* ONPEAENATh BAJICHTHOCTh U CTEIICHb
OKHCJICHHUS DJICMECHTOB B BEIIICCTBAX;

* COCTaBJISITh (HOPMYJIBI HEOPTAHUYECKUX
COCJIMHECHMI 1O BAJICHTHOCTSIM U CTEIICHIM
OKHCJICHUS JIEMEHTOB, a TAKXKE 3apsaaM
HMOHOB, YKa3aHHBIM B Ta0JIHIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJIeH;

* O0BSACHITH 3aKOHOMEPHOCTH U3MEHEHUS
(bU3UYECKUX U XUMUYECKUX CBOMCTB
MPOCTHIX BEIIECTB (METAIJIOB U
HEMETAJIJIOB) M MX BBICIIINX OKCHUJIOB,
00pa3oBaHHBIX JIEMEHTaAMHU BTOPOTO U
TPETHETO MEPUO/IOB;

* Ha3bIBATh OOII[Me XMMHUYECKHE CBOMCTBA,
XapakTepHBIE JJIsl TPYII OKCHUJIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA,
XapakTepHBIE ISl KaXKI0TO U3 KJIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIIOT,
OCHOBAHHM, COJICH;

* IPUBOJUTH IPUMEPHI PEAKIINM,
MOATBEPIKIAOIINX XUMUYECKUE CBOMCTBA
HEOPraHWYECKHX BEIIECTB: OKCUIOB,
KHCJIOT, OCHOBAaHUM U COJICH;

* OIPEEIISITH BEMIECTBO-OKUCIUTENb U
BCILIECTBO-BOCCTAHOBUTEIb B
OKHCJIUTEJIbHO-BOCCTAaHOBUTEIILHBIX
peaKusix;

* COCTaBIISITh OKUCIIMTEIbHO-
BOCCTAaHOBUTEJIHLHBIN OanaHc (1114
W3YUYCHHBIX PEAKIINi) MO MPeI0KEHHBIM
CXeMaM peaKIui;

* IPOBOJIUTH J1TA0OPATOPHBIE OMBITHI,
MOJITBEPKIAOIINE XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX

CIIOCOOHOCTD BEIIECTBA
MPOSIBISTH
OKHUCJIUTEIbHBIC WIH
BOCCTAHOBUTEIJILHBIE
CBOMCTBA C YYETOM
CTEIIEHEN OKHUCIIEHUS
AJIEMEHTOB, BXOJISIINX B
€ro COCTaB;

* BBISIBJISITH
CYILIECTBOBaHUE
TEHETUYECKOU
B3aUMOCBSI3U MEXTY
BEILIECTBAMU B PANY:
MPOCTOE BEIIECTBO —
OKCHUJ — TUJIPOKCUJT —
COJIb; .
XapaKTepU30BaTh 0COObIE
CBOMCTBa
KOHLIEHTPUPOBAHHBIX
CEpHOM M a30THOMU
KHCJIOT;

* IPUBOJIUTH IPUMEPHI
YpPaBHECHUH pEaKIU,
JekKalIuX B OCHOBE
MIPOMBIIIJIEHHBIX
CrIoco0O0B MOTyYCHHS
aMMHaKa, CEpHOU
KHCJIOTBI, UyT'yHA U
CTaJH; .
OMHCHIBATH (pH3MYECKUE U
XUMHUYECKHUE TPOLIECCHI,
SBJISIIOLIMECS YaCThIO
KpPYroBOpOTa BEILIECTB B
MIPUPOJE;

* OPraHU30BbIBATH,
MPOBOJIUTH YYEHUUECKUE
MPOEKTHI 1O

10




BEIIIECTB; * IPOBOJANTD MCCIIEJIOBAHUIO CBOMCTB
1a00paTOPHBIE OMBITHI MO TOTYYCHHUIO U BEIIIECTB, UMEIOIINX
COOMPaHUIO Ta3000pa3HBIX BEIIECTB: Ba)KHOE MPAKTUYECKOE
BOJIOPO/Ia, KHCIIOPO/Ia, YIIIEKUCIIOTO Ta3a, | 3HAaYCHHE.

aMMHaKa; COCTaBJISITh YPAaBHCHHS
COOTBETCTBYIOIIUX PEAKIUH.

Coaep:xaHue 0CHOBHOr0 001Iero 00pa3oBaHusi 0 XMMHUHM.
OcHOBHBIE IOHATHA XUMHUHU (YPOBEHb ATOMHO-MOJI€KYJIAPHBI
NpeacTABJICHU )

[Ipeamer xumuu. MeToapl MO3HAHUA B XUMHH: HAOJIOJEHUE, SKCIECPUMEHT,
u3MepeHue. VCTOuyHUMKM XUMHUYECKOW HHGOpMAIlUU: XUMUYECKas JUTeparypa,
Nutepner. Yuctoie BemecTBa U cMecu. OuncTtka BemiecTB. [IpocTbie U CIIOKHbBIE
BellleCTBA. MeTallsibl U HEMETa/Ulbl. XHUMHUYECKUN DIJIEMEHT, aTOM, MOJIEKyJa.
3HaKM XUMHYECKUX JJEMEHTOB. Xumuueckas (opmymna. BajneHTHOCTH
xuMudeckux siemMeHToB. CoctaBieHue ¢GopMyn OWHAPHBIX COEIWHEHUU T10
BaJIEHTHOCTH AaTOMOB XHMHYECKHUX DJIEMEHTOB M ONPEACICHUE BAJICHTHOCTH
aTOMOB XMMHUYECKUX 3JIEMEHTOB 10 (opMysaM OMHAPHBIX COCAMHEHHI.

OtHocuTenpHasg aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBas
JOJIsI XUMHUYECKOrO0 3JIEMEHTa B CIIOXKHOM BemlecTBe. KoiaudyecTBO BelllecTBa.
Monb. MossipHas Macca U MOJISIPHBIN 00BEM.

dusnyuecKue SBICHUS U XUMUYECKHE peakuuu. [Ipu3Haky u ycioBUs IPOTEKAHUS
XUMUYECKUX pEaKUHil. 3aKOH COXpAaHEHUsS MAacChl BEIIECTB IMPU XHUMHYECKUX
peaknusax. Xumuueckue ypaBHeHHs. KoaddUIMEHTh B ypaBHEHUAX XUMUYECKUX
peakiuii, Kak OTHOIIEHUSI KOJWYECTB BEIECTB, BCTYMAIOMIUX U 00pa3yIOMUXCs B
pe3ysibTaTe XUMHYECKOW peakuuu. lIpocteiimime pacuersl MO ypaBHEHUSIM
XUMHUYECKUX PEAKLIUH.

OcHoBHBIC KJ1aCChI HEOPTraHUYECKUX COCUHCHUU. Homenknarypa
Heopranudeckux BemiecTB. Kucnopon. Bosayx. T'openue. Oxcuabl. Oxcuabl
MEeTaJJIOB U HeMetaioB. Bogopon. Bona. Ouuctka Boabl. Aspanus BOJBI.
BzaumopeiictBue BOABI C OKCHAAMH METAJNIOB M HemeTawioB. KHCIOTHI,
KJIaccuuKkaiys U CBOMCTBA: B3aUMOJICHCTBUE C METaJNIaMH, OKCHJIaMHU METaJIJIOB.
OcHoBaHusl, KiIaccuUKaUsi U CBOMCTBA: B3aMMOJACHCTBHE C OKCHIAMH
HEeMeTaJyIoB, KuciaoTamMu. AmdoTrepHOCTh. KHCIOTHO-OCHOBHBIE HWHIUKATOPHI.
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Comu. Cpennue conu. BzaumopeilcTBue coneld ¢ MeTaulaMU, KHUCJIOTAMHU,
menoyamu. CBsI3b MEXITY OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COCUHEHUM.

[lepBoHauanbHbIle TIPEACTABICHHUS O €CTECTBEHHBIX CeMelcTBax (rpymmnax)
XUMHUYECKHUX JIEMEHTOB: IIEJIOUYHBIE METAIIJIbI, TAJIOTCHBI.

Iepuoanuecknii 3aKOH U NEPUOAUYECKAS CUCTEMA XUMHUYECKUX JJIEMEHTOB
. U. MenpesieeBa. CTpoeHHe BelleCTBA.

Ilepnoanuecknii 3akoH. VICTOpHSI OTKPBITHS MEPUOAUYECKOIO 3aKOHA. 3HAUCHHE
NEPUOIMYECKOTO 3aKOHA JUIsl Pa3BUTHUS HAYKH.

[lepronuyeckas cucteMa Kak €CTECTBEHHOHAy4YHasl KIACCHU(PUKALUSI XUMHUYECKUX
aneMeHTOB. TabnuuHas QopMa MpeAcTaBiIeHHs KiIacCU(pUKAIMU XUMHUYECKUX
anemeHToB. CrTpykTypa Tabmuubl «llepuoanueckas cucreMa XUMHUYECKUX
sanemeHTtoB JI. 1. MenneneeBa». ®@uU3MUECKHI CMBICI MOPAIKOBOIO (aTOMHOTO)
HOMEpa, HOMEpA MePUoia U HOMEpa IPYIIbI (715 JJIEMEHTOB A-TpyIII).

CTpOGHI/Ie aroMa: sAApO0 MW IJICKTPOHHAA o0omouka. CocTaB aTOMHBIX AACp:
IMPOTOHBI H HGﬁTpOHLI. H30To1B5I. 3ap5m dTOMHOI'0 Ag14pa, MAaCCOBOC YHCIO H
OTHOCHUTCJIbHasA aTOMHas Macca. SHGKTPOHHEUI 000JI0UKa aToMa. 9H€KTpOHHBI€
CJION aTOMOB 3JICMCHTOB MAJIbIX IICPUOOOB.

XyUMHUYecKas CBS3b. SHGKTpOOTpI/IHaTeHBHOCTB atoMoB. KoBaneHTHas HCIIOJIAApHAsA
U IMOJIsIpHaA CBA3b. HMonnas cBs3b. BaJ'IGHTHOCTB, CTCIICHb OKHCJICHUA, 3apAa MOHA.

MHoroo0pa3ue XUMHYECKUX peaKIuid

Kiaccupukanys XUMHYECKUX pEaKIHMi: peakIuu COCAUHEHHUS, Pa3JI0KEHHS,
3aMeleHns, OOMEHa, JK30TePMHUYECKHE, DSHIOTEPMUUYECKHE, OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE, HEOOpATUMBIE, 0OpaTUMBIE.

CxopocTh XUMHUUYECKUX peakinii. DaKkTophl, BIUSIONIUNE HA CKOPOCTh XMMUUYECKUX
pEaKIUH.

PacTBophl. DieKTponuTHUYECKas AUCCOLUMAIUS. DJICKTPOJIUTHI U HEAICKTPOJIHUTHI.
Katnonsl n anuonbl. Jluccomumamus cojieu, KUCIOT W OCHOBAaHMH B BOJHBIX
pacTtBopax. Peakiiuu HOHHOTO 0OOMEHa B pacTBOPax JICKTPOIUTOB.

MHuoroo0pa3sue BelecTs.

EctecTBeHHBIE CEMENMCTBA XHMHYECKHX DJJIEMEHTOB METAJIOB UM HEMETAJIOB.
06111219[ XapaKTCPUCTUKAa HECMCTAIIIOB Ha OCHOBC MX ITIOJIOKCHHA B HepnonnquKoﬁ
CHUCTEMC. 33KOHOMepHOCTI/I HN3MCHCHMUA (1)H3H‘-I€CKI/IX U XUMHUYCCKHX CBOMCTB

HCEMCTAJUIOB — IIPOCTBIX BCHICCTB, HX BOAOPOAHBIX COGI[I/IHGHI/II‘/'I, BBICIITUX
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OKCUJOB M KHUCIOPOJCOAEpKAIIMX KHUCIOT Ha NpHUMEpPE 3JIEMEHTOB BTOPOTO M
TPETHETO MEPUOIOB.

OO6mias xapakTepUCTHKa METAUIOB HAa OCHOBE UX MOJOXKEHUS B MEPUOIAUYECKOU
cucTteMe. 3aKOHOMEPHOCTH HU3MEHEHUsS (U3UYECKUX M XUMHUYECKUX CBOMWCTB
METAJJIOB — TMPOCTHIX BEIIECTB, WX OKCUIOB U THAPOKCUIOB Ha IpUMEpe
AJIEMEHTOB BTOPOTO M TPETHErO MEepuoI0B. AMPOTEpHbIE COCAMHEHUS ATIOMUHUSI.
OO611ast XxapakTepUCTHKA KeJie3a, €ro OKCUAOB U TUAPOKCUIOB.

3KCHepI/IMeHTaJIbHaﬂ XUMUSA

Ha uzydeHue smoco paadeﬂa He Bbloensemcs KOHKpenmHoe epems, NOCKOJIbKY
XUMUYeCKUutl IKCnepumernm Aeiencs 0053ameNbHOU _ COCMABHOU __ YaCMblO

Kaxc0020 U3 DCB()e]ZOG npozpammasl. Paszoenenue ﬂa6opam0pnoeo IKCnepumernma

Ha Npakmuyeckue 3aHAMUL U J1a00OpamopHvie ONnblMmbl, U VMOUHEHUe UX
COO0epIHCaHUs NPOBOOSIMCA ABMOPAMU PADOUUX NPOSPAMM NO XUMUU OJisl OCHOBHOLU
WKobl. Bapuanm KOHKpemuzayuu XumMuiecko2o dKCnepuMeHma u pacnpeoenenus
€20 No y4eOHbIM memMam npueeoéx 8 NPUMEPHOM MeMaAmuyeckom NIaHUPOBAHUU.

OcHOBHBIE WIeH MpeAIaraeMoro Kypca:

* MaTEpUAIbHOE €MHCTBO BELIECTB €CTECTBEHHOTO MUPA, UX T€HETUYECKas CBS3b;
* MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXKAY COCTABOM, CTPOEHHEM, CBOMCTBaMH,
NOJIyYEHUEM U MIPUMEHEHUEM BEILECTB;
* [I03HABA€MOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHUX
peaKiuu;

* OOBsCHAWONMIAE W TMPOTHOZUPYIOMIAS POJb TEOPETUUYECKUX 3HAHUW IS
(aKTOJOTUYECKOTO MaTepHana XUMHUH SJIEMEHTOB;

* KOHKPETHOE€ XHMHYECKOE COEAMHEHHWE KaK 3BEHO B HENPEPHIBHOM LENH
MpEBpALIEHUN BEUIECTB, YYaCTBYIOIIEE B KPYrOBOPOTE XUMHUYECKHUX SJIEMEHTOB U
XUMHYECKOM 3BOJIIOINH;

* O0OBEKTUBHOCTh M TIO3HABAEMOCTb 3aKOHOB TNPHUPOJIbI; 3HAHHE 3aKOHOB XUMHH
MO3BOJIIET YHPaBISATh XUMHUYECKUMH MPEBPAICHUSIMU BEIIECTB, HAaXOAUTh
HKOJIOTHYECKH O€30mMacHble CIOCOOBI TMPOM3BOJACTBA M OXPaHbl OKPYKAIOIICH
Cpeabl OT 3arpsi3HEHUS;

* B3aMMOCBSI3aHHOCTh HAYKH W TPAKTUKH, TPEOOBAHWS MPAKTUKU — JBUKYIIAS
CWJIa PA3BUTHSI HAYKH, YCIIEXH MPAKTUKUA 00YCIOBIICHBI TOCTHKEHUSIMU HAYKU;

* pa3BUTHE XMMHUYECKOW HAYKM W XHUMH3ALMS HAPOJHOTO XO35UCTBA CIy’Kat
MHTEpecaM 4eJoBeKa U 00IIecTBa B IIEJIOM, UMEIOT TYMaHUCTHUYECKUN XapakTep U
MPU3BaHbl CIOCOOCTBOBATH PEUICHUIO TTI00ATBHBIX TPOOJIEM COBPEMEHHOCTH.
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OTH HJIEN PeaM3yIOTCS IIyTEM JTOCTUKEHUSI CIENYIOINX LEIICH:

(opMHUpOBaHHUE Y yUAIIUXCSA XUMUYECKON KapTUHBI MUpa KaK OpraHUYeCcKOi yacTu
€ro LEJI0CTHON €CTECTBEHHOHAaYYHOU KapTHUHBI,

pa3sBUTHE IIO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX MW TBOPYECKUX
CIIOCOOHOCTEW yyaluxcs B IMPOILECCe M3YyYEHUsS UMU XUMHYECKOW HAyKd U €€
BKJIaJ1a B COBPEMEHHBIN HaYyYHO-TEXHUYECKUH IPOrPECC;

(opMHUpOBaHUE BaXKHEMILIMX JIOTMYECKUX OIEpaluil MbIIUICHUs (aHaJIu3, CUHTE3,
0000111eHre, KOHKPETU3allMsl, CPAaBHEHUE U JIp.)

B IPOLIECCE IO3HAHUSA CUCTEMbl BAXKHEHIIMUX IIOHATUH, 3aKOHOB U TEOPUU O
COCTaBe, CTPOCHUHU U CBOMCTBAX XUMHUYECKUX BELIECTB;

BOCIUTaHUE YOEXKJICHHOCTH B TOM, YTO NPUMEHEHHE MOJYyYEHHBIX 3HAHUN U
YMEHUI MO XUMHUHU SIBISIETCS OOBEKTHBHON HEOOXOIHMMOCTBHIO 1Jisi Oe30MacHOM
paboThI C BellleCTBAaMHU M MaTeprajaMu B OBITY U Ha MPOU3BOJICTBE;

MPOCKTUPOBAHUE U peau3alus BbIMYCKHUKAMH OCHOBHOHW IIKOJbI JIUYHOMN
00pa3oBaTeIbHON TPACKTOPUH: BBIOOP Mpoduisi oOydeHHUs B CTapIIeH MIKOJIe WU
npodeccuoHaIbHOTO 00pa30BaTeILHOrO YUPEKICHUS;
OBJIaJICHUE KJIFOUE€BBIMU KOMIIETEHIUSMU (yueOHO-TI03HABATENbHBIMH,
UH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHKAaTHBHBIMU ).

3HaYNTETFHOE MECTO B  COJEpP)KaHUU Kypca OTBOAHUTCS XUMHUYECKOMY
skcriepuMeHTy. OH TO03BOJSET CHOPMUPOBATH Y yYAIIMXCS —CIEIUAIBHBIC
IpeIMETHBIE YMEHHUS pPaboTaTh C XUMUICCKUMU BEIIECTBAMU, BBIITOJHATH MTPOCTHIC
XAMHAYECKUE OMBITHI, HAYYUTh UX OC30MMACHOMY M DKOJIOTHUYCCKH TPaMOTHOMY
oOpallleHHIO C BellleCTBaMU B OBITY M Ha TIPOU3BOJICTBE.

[IpakTuueckue pabOTHI CrPYMIUPOBAHBI B OJOKM — XMMHYECKHE MPAKTUKYMBI,
KOTOPBIE CIY>KAT HE TOJBKO CPEACTBOM 3aKPEIUICHUS YMEHUW U HABBIKOB, HO U
KOHTPOJISI KauecTBa UX CHOPMHUPOBAHHOCTH.

[To cBOeMy yCMOTpEHHIO, a TAK)KE UCXOJI U3 BO3ZMOXKHOCTEH IMKOJILHOTO KaOWHEeTa
XUMHUM YUYUTEIb MOXKET U3MEHHUTh U CTPYKTYPY IPEIACTABICHHOIO B IPOrpamme
MpaKkTUKyMa, HalpuUMep YBEIUYUTh YHUCIO JA0OpaTOpPHBIX paboOT 3a cuer
COKpalleHusi AEMOHCTpalui. JTO BO3MOXHO MpU HEOOJBIION HAMOJIHIEMOCTH
KJIACCOB B CEIBCKUX IIKOJIAX, 0COOCHHO MaJIOKOMIUICKTHBIX.

Kypc xumun 8 kitacca nuydaercs B JBa 3Tarna.

IlepBpIil 3Tanm — XUMHS B CTATUKE, HA KOTOPOM pPACCMATPHUBAIOTCA COCTaB H

CTPOCHHC aTOMa M BCIICCTBA. Ero OCHOBY COCTaBJIAIKOT CBCACHHUA O XUMHYCCKOM
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aeMeHTe U (popmax €ro CymecTBOBaHMsS —aToMaX, M30TOMNaxX, MOHAX, MPOCTHIX
BELIECTBAX M MX BAXKHEWIIUMX COEOUHEHHUAX (OKCHAAX W APYrHX OMHApHBIX
COEIMHEHHUAX, KACIO0TaX, OCHOBAHUAX M COJISIX), CTPOCHUM BEUIECTBA (THUIIOJIOTUH
XUMHYECKUX CBSI3€W U BUJIAX KPUCTAINTMYECKUX PELIETOK).

Bropoii »Tan — XuMHs B JMHAMHKE, Ha KOTOPOM Yy4YaIIUECs 3HAKOMSATCA C
XUMHYECKUMHU PEeaKUUsIMH KaK (PyHKIUEH cOCTaBa W CTPOCHHUS YYacCTBYIOUIUX B
XUMHYECKUX MPEBPAILEHUAX BEIIECTB U MX Kiaccudukanuu. CBOICTBA KHUCIOT,
OCHOBAaHHU U COJIEY Cpa3y pacCMaTPHUBAIOTCSA B CBETE TEOPUHU JICKTPOJIUTHUECKOU
JUCCOLIMALINH.

KpOMC 9TOrO, CBOMCTBAa KHCJIOT M COJICH XapPaAKTCPUIYIOTCA TaAKKE B CBCTC
OKUCJIINTCIIBHO-BOCCTAHOBUTCIIbHBIX ITPOLICCCOB.

B kypce 9 knacca BHauane o0O0OIIAIOTCS 3HAHUS ydYalllUXCs MO Kypcy 8 Kiacca,
anogeo3oM KoToporo siBisiercs [lepuonuueckuii 3akoH u [lepronuueckas cucrema
xumuueckux sneMeHToB JI. . MenaeneeBa. Kpome Toro, o6001marorcs cBeaeHus
0 XMMHYECKMX PEaKIUAX M MX KiIaccupukamuum — 3HaHUS 00 YCIOBHSX, B
KOTOPBIX MPOSIBISIOTCS XUMUYECKHUE CBOWCTBA BEIIECTB, M CIIOCOOAX YIpaBIICHUS
XUMHYECKUMU TPOLIECCaMM. 3aTeM paccMaTpUBAIOTCS OOIHME CBOWCTBA METAJIIOB
u HemeTtayuioB. [IpuBOASTCS CBOMCTBA IIENOYHBIX U  IIETOYHO3EMEIIbHBIX
METAJJIOB M TaJlOTeHOB (TPOCTHIX BEIIECTB W COCJAMHEHHM TajoreHOB), Kak
HauboJee SPKUX MPEJCTABUTENCH ITUX KIACCOB AJIEMEHTOB, U UX CPAaBHUTEIbHAsS
XapakTepucTtuka. B Kypce  moapoOHO paccMaTpuBalOTCS COCTaB, CTPOCHHUE,
CBOICTBa, TOJy4YeHHE U TMPUMEHEHUE OTMACNbHBIX, BAXKHBIX B XO3AMCTBEHHOM
OTHOIIICHUH BEIIECTB, 00Pa30BaHHBIX JIEMEHTaMH 2—3T0 MEePUOIOB.

COILEPKAHMUE ITPOI'PAMMBI 8 KJIACC
(3 4 B Hexeur0, Beero 102 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)
Beenenue (8 u)

[Ipeamer xumun. MeTo bl MO3HAHUS B XUMUU: HAOJIIOICHUE, SKCTIEPUMEHT,
MojenupoBaHue. MICTOYHUKN XUMUYECKON HH(GOpMAIINH, €€ MOTyYeHUE, aHAIIA3
MPEJICTABIEHNUE €TO PE3YJIbTATOB.

[TonsiTEe O XUMHUUYECKOM 3JIeMEHTE U (hOpMax €ro CymieCTBOBaHUS: CBOOOIHBIX
aTOMax, MPOCTHIX U CI0KHBIX BEIIECTBAX.
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[IpeBpaienus BemiecTB. OTIMYNE XUMUYECKUX PEAKLUUNA OT (PU3UUECKUX SIBICHUM.
Ponb xuMuu B ku3HU yenoBeka. XeMopuinus u xemodoous. Kparkue cBenenus us
HCTOPUU BO3HUKHOBEHHUS M Pa3BUTHS XUMHUHU. PoOJIb OTEUECTBEHHBIX YUYEHBIX B
CTAaHOBJICHMM XHMMHUYECKOM Hayku — paborsl M. B. JlomonocoBa, A. M.
bytneposa, /1. 1. Menzaeneena.

XHAMHUYECKass CMMBOJIMKA. 3HAKM XUMHUYECKUX JJIEMEHTOB U MPOUCXOXKICHUE HX
Ha3BaHuil. Xumuueckue Gopmyinsl. Maaexkcel 1 koapdunnentsl. OTHOCUTENbHBIE
aTOMHAasl U MOJIEKYJISIpHAsi MaccChl.

IIpoBeneHne pacueToB MaccOBOM JOJIM XMMHUYECKOIO 3JEMEHTAa B BELIECTBE HA
OCHOBE €r0 (OpMyIIbI.

Ilepuonnueckas cucrema xumuueckux odiaemeHTtoB JI. WM. Menneneesa, ee
CTPYKTypa: Majble U OOJIbIIINE MEPHO/Ibl, TPYIIbI U noarpymnmsl. [leproauyeckas
CUCTEMa KakK CIPaBOYHOE MOCOOME /i TOJYYeHHsS] CBEACHHM O XMMHYECKHUX
JJIEMEHTAX.

Jemoncrpanuu. 1. Monenu (mapo-crepkHeBbie u  Ctroapra—bpurieba)
pa3sIUYHBIX TPOCTBIX M CIHOXHBIX BemecTtB. 2. Koinekuus CTeKIsTHHON
xuMudecko mocynabl. 3. Kosuiekiuss MaTepralioB U M3JEINi U3 HUX Ha OCHOBE
amomunus. 4. BzaumosencTere MpaMopa ¢ KUCIOTON U MOMYTHEHUE U3BECTKOBOM
BOJIBI.

JlaGopaTopHubie onbIThl. 1. CpaBHEHHME CBOWCTB TBEPABIX KPUCTATUIMYECKUX
BEIIECTB M pacTBOpPOB. 2.CpaBHEHHE CKOPOCTH HWCIAPEHUS BOJIbI, OJCKOJIOHA H
STUJIOBOTO CIUPTA ¢ (GHIBTPOBAIIBHOM Oymary.

IIpeameTHBIE pe3yibTATHI 00y4YeHUS
VYyamuiicst 101KEH YMETh:

WCIMOJIB30BaTh TP XapaKTEPUCTUKE BEIIESCTB IOHATHS: «ATOM»,«MOJIEKYJIa,
«XUMHMYECKUHM DJEMEHT», «XMMHYECKHW 3HAK, WJIM CHMBOJI», «BEIIECTBOY,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY,

«CBOKMCTBAa BEIICCTB», «XHMHYCCKHE SBICHUSA», «PUIHUCCKHE SIBICHUSY,
«K03P DHUITUCHTHI», CUHJICKCHI», «OTHOCUTEIbHAs aTOMHas Maccay,
«OTHOCHUTEJIbHAsI MOJICKYJISIpHAS Maccay, «MaccoBasi J0JIsI AJIEMEHTa,
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3HaTh: MNPEIMEThl H3YUYEHUS] €CTECTBEHHOHAYYHBIX JUCHUIUIMH, B TOM 4YHUCIE
xumun; xumudeckue cumBoiibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P,
S, Si, Zn, ux Ha3BaHUS U MPOU3HOIICHUE;

KHaCCI/I(bI/IHI/IpOBaTB BCIICCTBA 1O COCTaBy HAa IPOCTBIC U CII0JKHBIC,
pasiin4daTh: TCJIa U BCIICCTBA, XUMHUYECKUM DJIEMEHT U IMPOCTOC BCHICCTBO,

OMUCHIBAThH: (DOPMBI CYIIECTBOBAHUS XUMUUYECKUX 3JIEMEHTOB (CBOOO/IHBIE aTOMBI,
IPOCThIE BEIIECTBA, CJIOXKHBIE BellecTBa); Tabmuunyo ¢opmy llepuoanueckoit
CUCTEMbl XUMUYECKUX DJIEMECHTOB,;

nojioxkeHue osnemeHta B Tabmume J[. M. MeHnneneeBa, WCHOIB3YysS TMOHSATHUS
«IEePUOJ», «TPYIIAy, «TJaBHas MOATPYIa», «IMO000YHas MOATPYIIa»; CBOMCTBA
BEIECTB (TBEPBIX, )KUAKUX, Ta3000pa3HbIX);

OOBSICHAITh CYIIHOCTh XUMHYECKUX SBJICHUH (C TOYKM 3pEHHS aTOMHO-
MOJICKYJSIDHOTO YY€HHS) W HUX TMPUHUHUIHAIBHOE OTIWYHME OT (PU3MUECKUX
SIBJICHUM;

XapaKTepu30BaTh: OCHOBHBIE METOJbl M3yUYEHHS €CTECTBEHHBIX JTUCIUIUINH
(nabmrofieHne, SKCIEPUMEHT, MOJICIUPOBAHKE); BEIIECTBO IO €r0 XHUMHYECKOU
dopMyIie coriiacHO TUIaHy: KaueCTBEHHBIA COCTaB, TUI BellecTBa (MPOCTOE WU
CJIOHOE), KOJMYECTBEHHBIH COCTaB, OTHOCHUTENIbHAs MOJEKYJsIpHas Macca,
COOTHOIIIEHHE MAacC OJJIEMEHTOB B BEIIECTBE, MAacCOBBIC JIOJM JJIEMEHTOB B
BEIIECTBE (IJI1 CJOXKHBIX BEIIECTB); POJIb XUMHUHU (TIOJIOKUTEIBHYIO H
OTPUIIATEIBHYI0) B )KM3HU YEJIOBEKAa, apryMEHTHPOBATH CBOE OTHOIIECHUE K ITOM
npoobieme;

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO MACCy BCIICCTBA U MACCOBYIO JOJIO
XUMHYCCKOI'O 3JICMCHTAa B COCANHCHUAX,

MIPOBOJINTh HAOJIFOJACHUS CBOWCTB BEIIECTB M SIBJICHUN, IPOUCXOIAIIUX C
BEIIICCTBaMU,

coOmMI0aTh TpaBWjla TEXHUKW O€30MaCHOCTH TMPH MPOBEACHUHM HAOIIONCHUNA |
1a00paTOPHBIX OTBITOB.

Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (134)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB.
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OCHOBHBIE CBEACHHUS O CTPOCHUU aTOMOB. JlOKa3aTenbCTBa CIOKHOCTU CTPOCHUS
atomoB. OmnbiTel Pesepdopna. [lnanerapnas moxens crpoenus aroma. Cocras
aTOMHBIX fIep: NPOTOHBI, HEUTPOHBI. (OTHOCUTENBHAs AaTOMHAs  Macca.
B3anMoCBs3b NOHATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS aTOMHAs Maccay.
W3meHeHune 4uciia NpOTOHOB B siipe aToMa — 0Opa30BaHHE HOBBIX XUMHUYECKHX
aeMeHTOB. M3MeHeHue uvuciaa HEWTPOHOB B sAJpe aroma — oOpa3oBaHUE
n30TonoB. COBpEMEHHOE ONpENEIICHUE MOHATHUS «XMUMUYECKHM DIJIEMEHT.
N30TOmBI KaK pa3HOBUIHOCTH aTOMOB OJTHOT'O XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHUE BJIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX SJIEMEHTOB
MaJibix epuoaoB. [ToHsTHE 0 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xumuyeckux 3jeMeHToB /. M. MenaeneeBa u ctpoeHue
aTOMOB — (PU3UUECKUN CMBICT TIOPSIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIIbI,
HOMEpA NepUoa.

N3menenue uwncia QJICKTPOHOB Ha BHCHIHCM JJICKTPOHHOM YpPOBHC aToMa
XUMHUYCCKOIo OJJICMCHTA — 06pa3013aH1/Ie IMOJIOKUTCIIBHBIX MW OTPpULIATCIBHBIX
HOHOB. I/IOHI)I, O6pa30BaHHBIC aToOMaMH1 MCTaJllIOB

U HemeTawioB. IIpyUuMHBI W3MEHEHHS METAIIMYECKHMX M HEMETAJUNIMYECKUX
CBOICTB B nepuonax u rpynmnax. O0pazoBanue OMHapHBIX coequHeHui. [lonsTue
00 noHHOM cBsi3u. Cxembl 00pa3oBaHMs MOHHOU CBsi3U. B3ammopeiicTBue aToMOB
AJIIEMEHTOB HEMETAJNIOB MEXIy co00M — oOpa3oBaHUE BYXaTOMHBIX MOJIEKYI
IPOCTHIX BELIECTB.

KoBaneHTHasT HemoysipHAsh XUMHYECKas CBS3b. OJIEKTPOHHBIE W CTPYKTYPHBIC
dbopmynel. B3auMoelicTBiie aTOMOB HEMETAJIJIOB MEXIY co00il — oOpa3oBaHHE
OMHAPHBIX COCNMHEHWA HEMETANIOB. ODJEKTPOOTPUIIATEIbHOCTh. KoBaneHTHas
noJisipHasi cBs3b. [lOHATHE O BAJIEHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BHIBATH
KOBaJICHTHBIE XUMUYECKHUE CBSI3U.

Cocrapiieare ¢GopMysl OWHAPHBIX COCIWHCHUH IO BaJCHTHOCTH. HaxoxieHwme
BAJICHTHOCTU TI0 (opmysie OMHApHOTO coeauHEeHHUs. B3aumopaelcTBue aTOMOB
METaJJIOB MEXKYy CO00M — 00pa3zoBaHUE METATMYECKUX KpucTauioB. [loHsTHE O
METAJUTMYSCKOM CBSI3H.

JdeMoncTpamuu. Mojienm atoMOB XUMHYECKHX 3JI€MEHTOB. Ilepuonndeckas
cucrteMa xuMmuueckux anemeHToB JI. . Menpeneesa (paznuyunbie GOpMBI).
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JlabopaTopHbIe onbIThI. 3. MonennpoBaHue NPUHIUIIA JEUCTBUS CKAaHUPYIOLIETO
Mukpockona. 4. M3roroBieHue Mojenedl MoJIeKysl OWHApPHBIX COEJUHEHUM. 5.
N3roroBneHne MOIENIH, WIITFOCTPUPYIOLIEN CBOMCTBA METAUIMYECKON CBA3H.

IIpeameTHBIE pe3yIbTaTHI 00y4YeHUS
VYyamuiics 10IKEH YMETh:

WCMOJIb30BAaTh MPU XAPAKTEPUCTUKE ATOMOB IMOHATHUSA: «IPOTOH» ,KHEUTPOHM,
(QIEKTPOH», «XUMHUYECKUN  DIIEMEHT», «MACCOBOE  YHCIO»,  «U30TOI»,
<QIIEKTPOHHBIN CIION», «IHEPreTUUYECKUN YPOBEHBY,

«OIIEMEHTBI METAJUIb», «JIEMEHThI HEMETAJUIb»; MPU XapaKTEPUCTHKE BEIIECTB
MOHSITUSL «HUOHHAsl CBA3b», «HUOHBD», «KOBAJICHTHAS HEMOJSpPHAs CBS3bY,
«KOBAJICHTHAsI TIOJISIPHASL CBS3BY», «JIEKTPOOTPHUIIATEIIBHOCTDY, «BAJCHTHOCTHY,
«METaJUIMUeCKasi CBSI3bY»; OMHUCHIBATH COCTaB M CTPOCHHE aTOMOB 3JIEMEHTOB C
nopsiAkoBeiIMu  HOMepamu  1—20 B Ilepuoguueckoil cuUCTEME XUMHUYECKUX
anemeHToB J[. V1. MeHneneeBa; COCTaBIATh CXEMBbI pacIpeeieHus! JIEKTPOHOB 110
AJICKTPOHHBIM CJIOSIM B DJICKTPOHHOM OOOJIOYKE aTOMOB; CXEMbl OOpa30BaHMS
Pa3HBIX TUIIOB XUMHUUYECKOM CBSA3U (MOHHOM, KOBAJICHTHOU, METAINTUYECKOM );

00BACHATH 3dKOHOMCPHOCTH H3MCHCHUA CBOMCTB XMMHYECKHX DJIEMECHTOB
(3ap;111013 AACP aTOMOB, UHUCJIA 3JICKTPOHOB Ha BHCIIHEM 3JICKTPOHHOM CJIOC, YHUCIIO
3aIOJIHACMBIX JJICKTPOHHBIX CJIIOCB, paanycC

aToMa, 3JIEKTPOOTPUIIATEIBHOCTh, METAJUIMYECKUE U HEMETAJUIMYECKUE CBOMCTBA)
B mepuoiax W rpymnmnax (riaaBHbix mnoarpynnax) Ilepuoamdeckoit cucTeMbl
xumuueckux 3neMeHToB 1. 1. MenneneeBa

C TOYKH 3pCHUA TCOPUU CTPOCHUA aTOMaA,

CpaBHMBATh CBOMCTBA aTOMOB XHMHWYECKUX 3JIEMEHTOB, HAXOISIIUXCS B OJHOM
MepuoJie WIM TJaBHOM mnoarpynmne Ilepuoanyeckol CUCTEMBI XUMHUYECKHUX
snementoB J[. M. MenzaeneeBa (3apsaoB sii€p aTOMOB, 4MCla 3JIEKTPOHOB Ha
BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCJIO 3aNOJHSAEMBIX AJIEKTPOHHBIX CIIOEB, PaNyC
aToma, 3JIEKTPOOTPULIATETbHOCTh, METANTINYECKUE U HEMETAJTIMYECKHE CBOMCTRA);

JaBaTh XapAKTEPUCTUKY XHUMHUYECKUX OJJIEMEHTOB MO WX TMOJOXEHHUIO B
[Tepuoguueckoit cucreme xumuyeckux diaemeHtoB [l WM. Menzaeneesa
(XMMUYeCKUM 3HAK, TIOPSAAKOBBIH HOMEp, TMEpuoiA, Tpylma, MOArpymnma,
OTHOCHUTEJIbHAsA aTOMHAsl Macca, CTPOEHHUE aToOMa — 3apsij sapa, YUCIO MPOTOHOB
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U HEUTPOHOB B szpe, oOLIee YUCIO JIEKTPOHOB, PACHpPENEICHUE DJIEKTPOHOB IO
ANEKTPOHHBIM CIIOSIM);

OMPENEeNATh TUIl XUMUYECKOMN CBSI3U 1O (hOpMyJie BEIIECTBA;
MIPUBOJIUTH MIPUMEPHI BELIECTB C PA3HBIMU TUIIAMHU XUMUYECKOH CBSI3H;

XapaKTepU30BaTh MEXaHU3Mbl OOpa30BaHUS KOBAJICHTHOW CBsI3U (OOMEHHBIN),
WOHHOM CBSI3M, METAIJIMYECKOM CBA3H,

YCTAaHABJINBATH TIPHUYUHHO-CICACTBCHHLIC CBA3M: COCTAB BCOICCTBA — THII
XUMHYECKOU CBA3H,

COCTaBJIATH (POPMYIIbI OMHAPHBIX COCTMHEHUH 110 BaJICHTHOCTH;
HAXOJIUTh BAJICHTHOCTH AJIEMEHTOB 110 (hopMyIsie OMHAPHOTO COCTMHEHUSI.
Tema 2. IIpocTsie BemecTBa (9 1)

[Tonoxenue meramnoB U HeMeTawioB B Ileproanyeckoil cUCTEME XUMUUYECKHUX
anementoB JI. M. MenneneeBa. BaxkHeimue npocThle BEIIECTBA — METAJUIBI
(>kene3o0, aTIOMUHHM, KalbIMH, MarHuii, HaTpwi, kammii). OOmmue Qusznueckue
CBOICTBa METAJLJIOB.

Baxxneiiue npocThie BellecTBa HEMETAUTbl, 00pa30BaHHbIE AaTOMaMH KHCJIOPO/a,
BOJIOPO/Ia, a30Ta, Cepbl, pocdopa, yriepoaa.

Monekynsl TPOCTBHIX BEIIECTB HEMETALIOB — BOJIOPOJA, KHCIOPOJa, a30Ta,
rajoreHoB. OTHOCHTEIIbHASI MOJICKYJISIPHAs Macca.

CrnocoOHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB K OOpa30BaHUIO HECKOIBKUX
MPOCTHIX BEMIECTB — aJUIOTPONHUs. AJIOTPONHBIE MOIU(DHUKAIIMK KHCIOPOJa,
docdopa, onoBa. Mertammnyeckue W HEMETAJUIMYECKHE CBOWCTBA TPOCTHIX
BemiecTB. OTHOCUTEIBHOCTh ATOTO MOHSATHUSL.

Uucno Asoraapo. KomuuectBo BemiectBa. Moisb. Mossipas Macca. MossipHbIit
o0BeM Ta3000pa3HbIX BemiecTB. KpaTHble €AWMHUIBI W3MEPEHUs KOJIMYeCTBa
BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MAUJUIUMOJISIPHASA M KWJIOMOJISIPHAS MacChl
BEIECTBA, MUJUTUMOJISIPHBIN KIJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIIECTB.

PacyeTsl ¢ HCHONB30BAaHUEM TOHSATHM «KOJMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00BEM Ta30By», «UUCIO ABOTagpoO».
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JemoncTpanuu. I[lonydyenue ozona. O6pa3ipl O€I0ro U ceporo ojaoBa, O€I0ro u
KkpacHoro ¢ocdopa. HexoTopbie MeTalIbl B HEMETAIUTBI ¢ KOJTUYECTBOM BEIIECTBA
1 mosb. MonsipHbIil 00beM ra3000pa3HbIX BEIIECTB.

JlaGoparopHbie onbIThl. 6. O3HaKOMJIEHHME C KOJUIEKIUEHM METAUIOB. 7.
O3HaKOMIJIEHHE € KOJUIEKIIMEeH HEMETAILIIOB.

IIpeameTHbIe pe3yabTAaThI 00y4UeHUSs
Yuammuncs J10JKEH YMETh:

HCIIOJIB30BAaTh pu XapPaAKTCPUCTUKC BCIICCTB IIOHATHA: «MCETAJJIBI»,
CIUIACTUYHOCTB)», «TCIUIOIIPOBOIHOCTL), <«BJICKTPOIPOBOIHOCTL), «HCMCTAJIBI»,
«QJUIOTPOIIUSA», KAJIJIOTPOITHBIC BUAOU3MCHCHU, HITA MOJII/I(I)I/IKB,LII/II/I»;

OIMCHIBATh IIOJIOKEHHE DJIEMEHTOB METAJZIOB M DJIEMEHTOB HEMETAJUIOB B
[Tepuonuueckoit cucteMe xuMuiIeckux 3yieMeHToB /. 1. Menneneena;

KﬂaCCI/I(l)I/IIII/IpOBaTL IMPOCTHIC BCUICCTBA HA MCTAJIJIBI U HCMCTAJUJIbI, 3JICMCHTDI,

OoNIpCACIIATL IPUHAMJICKKHOCTh HCOPTAHNYCCKUX BCUICCTB K OTHOMY M3 U3YUCHHBIX
KJI1aCCOB — MCTAJIJIbl U HCMCTAJIJIbI,

AOKa3bIBATb OTHOCHUTCIIBHOCTb ACJICHHUA IIPOCTBIX BCHICCTB HA MCTAJUIBI H
HCMCTAJJIBI,

XapaKTepU30BaTh 001Ke (GU3NIECKUE CBOMCTBA METAIIJIOB;

YCTaHaBJIMBATh IMPHUYUHHO-CICACTBCHHBIC CBA3HM MCKAY CTPOCHHCM aTOMad H
XUMHYECKOM CBI3BIO B IMPOCTHIX BCHICCTBAX — MCTAJJIAX U HCMCTAJLJIAX,

O00BSCHATh MHOTOOOpa3e MPOCTHIX BEHIECTB TAKUM (PAKTOPOM, KaK aJlJIOTPOTIHS;

ONMUCHIBATh CBOMCTBA BEIIECTB (HAa MpUMEpax MPOCTHIX BEUIECTB —METAUIOB U
HEMETAJIJIOB);

coOmoaTh TpaBUjla TEXHUKW OE€30MaCHOCTH MPH MPOBEACHUHM HAOIIONCHUNA |
1a60paTOPHBIX OTBITOB;

HCTOJIB30BaTh MPHU PEIICHUH PACUETHBIX 3a7a4 MOHATHS : «KOJHUYECTBO BEIIECTBAY,
«MOJIbY, «TIOCTOSTHHAsT ABOTAJIpO», «MOJISPHAS Maccay, «MOJISPHBIM 00bEM Ta30By,
«HOPMAJIbHBIC YCIIOBHSY;
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IMPOBOJUTL PpacdYCThl C HCIOJb30BAHUCM MOHSATUM: «KOJMYECTBO BCIICCTBA»,
«MOJIApHAA Maccay, ((MOHHpHBIﬁ 00BeM ra3oB)», «IIOCTOAHHAasA ABoraz[po».

Tema 3. CoenHeHHsI XMMHYECKHX 3J1eMeHTOB (18 u)

Crerienp  okucieHus. CpaBHEHHWE CTCIIEHW OKHCJICHHS W BAJCHTHOCTH.
OmpenienieHue CTENEHW OKHUCJICHUS DSJIEMEHTOB B OWHApPHBIX COCIMHEHUSIX.
Cocrasnenue ¢hopmysl OMHAPHBIX COCTUHEHUHN,0011IMI CIOCO0 UX Ha3BaHUMU.

bunapnbie coeuHEHNS METAJIJIOB M HEMETAJJIOB: OKCHUJIBI, XJIOPUJIBI, CYIb(UABI 1
np. CocraBnenne ux ¢opmyn. buHapHBIE COCNMHEHUS HEMETAJIJIOB: OKCHJIbI,
JeTy4yue BOJOPOJHBIC COCAMHEHMSI, UX COCTaB M Ha3BaHud. llpencraBurtenu
OKCHJIOB: BOJA, YIVICKHCIJBIM ra3, HeramieHas u3BecTb. [IpencraBurenu nerydux
BOJAOPOAHBIX COEUHEHUI: XJIOPOBOJOPOI U AMMHAK.

OCHOBaHI/IH, X COCTaB MW Ha3BaHMHI. PaCTBOpI/IMOCTL OCHOBAaHUM B BOJC.
Hpe}ICTaBI/ITCJII/I IIICJIO‘ICfI: THAPOKCUAbI HATPpUA, KaJIUA WU KaJIbIH:A. ITonsartue o6
HHAWKATOPAX U KaYCCTBCHHBIX PCAKIIUAX.

KI/ICJIOTH, X COCTaB MW Ha3BaHMHA. KJ'IaCCI/I(I)I/IKaHI/I}I KHCJIOT. HpCI[CTaBI/ITeJ'II/I
KHCJIOT: CCpHas, COJIIHAA, a30THAA. [lonsTue o mIKaje KUCIOTHOCTHU (I]IKaJIa pH)
HN3meHeHue OKpPAaCKHU NHAUKATOPOB.

Conu kak TPOU3BOAHBIE KHUCIOT M OCHOBAaHMM, HMX COCTaB M Ha3BaHMUS.
PactBopumocTs coneii B Boje. [IpencraBurenu coneit: Ximopua HaTpus, KapOoHAT U
docdar kanbIus.

AMop(dHBIE U KpUCTATUIMYECKHE BEIIECTBA.

MexMOJIEKYIApHBIE  B3aUMOJCHCTBUS.  [HMBI  KPUCTAJUIMYECKUX  PELICTOK.
3aBUCHUMOCTb CBOICTB BEIIECTB OT TUMOB KPUCTAIIIMYECKUX PELIETOK.

YucTelie BemecTBa U cMecH. [IpuMepsl sKUIKUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CBolicTBa YMCTBIX BEIECTB U cMecel. Mx coctaB. MaccoBass U oObeEMHAs HOJIU
KOMIIOHEHTa cCMeCcH. PacueTsl, CBA3aHHBIE C UCIIOJIB30BAHUEM MMOHSITHUS «IOJS».

JemoncTpanuu. OOpa3mbl OKCHJIOB, KHCIOT, OCHOBaHMN W coneil. Mojaenn
KPUCTAJUTMYECKUX PEIICTOK XJIOopHuaa HaTpus, aimasa, okcunaa yriepona (IV).
KucnotHo-1enoynble MHAMKATOPHI, N3MEHEHUE UX OKPACKH B PA3JUYHBIX CpEax.
YHuBEpCaabHbId WHIMNKATOP W W3MEHEHHE €Tr0 OKPACKH B PA3JIMYHBIX Cpeaax.
[IIxana pH.
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JlabopaTopHbie onbIThl. 8. (O3HAaKOMIIEHHME C KOJUIEKIMEW OKCHAOB. 9.
O3nakomineHne co cBoWictBaMu ammuaka. 10. KadecTBeHHass peakuus Ha
yriekucnsiid ra3. 11. Onpenenenne pH pacTBOpOB KUCIOTHI, MIENOUA U BOABL. 12.
Onpenenenne pH nMMOHHOTO M g0JOYHOrO COKOB Ha Cpe3e  IUJI0JO0B.
13.03nakomiienne ¢ kosuiekuuend coisie. 14. O3HakomIIeHHME C KOJUIEKIHEH
BEILIECTB C Pa3HbIM TUIIOM KPHUCTAJUIMYECKOH pemeTku. M3rotoBieHue mojenei
KpUCTAJTUYECKUX penieTok. 15. O3HakoMieHrue ¢ 00pa3iioM ropHOU MOPOIbI.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI
Yyammuncs J10JKEH YMETh:

HNCTIOJIB30BATH IIPU XAPAKTCPUCTHUKC BCHICCTB TIOHATHUA: «CTCIICHb OKUCIICHUI,
«BAJICHTHOCTb», «KOKCHUIAbD», «KOCHOBAHUA», «ICIIOUN», «KKAUYCCTBCHHAA PCAKIUA,
CMHAUKATOP», KKHUCIIOTBID», «KKHCJIOPOACOACPKAIINC KUCIIOTHD, ((6CCKI/ICHOPOJIHBIG
KHCJIOTBI», «KHCJIOTHad Cpclaa», «IICJIOYHAsA Cpcaa», ((HeﬁTpaHBHaH cpeaar,
«IKaJjia pH», «COJIN», «aMOp(bHBIe BCHICCTBA», «KPHUCTANIMYCCKUC BCUICCTBA»,
CKPUCTATIIMYCCKAA PCHICTKA», «MOHHAA KPUCTAJUIMYCCKASA PCIICTKA», «aTOMHAaA
KpUCTaJULIMYCCKasd PCHICTKA», «MOJCKYJIIpHAA KpPUCTAJUIMYCCKAA  PCHICTKaA»,
CMCTAJNINYCCKAA KPUCTAIIMYICCKAA PCHICTKA», KCMCCH)),

KJ'IaCCI/I(I)I/IHI/IpOBaTL CJIOKHBIC HCOPTAHNYCCKHEC BCIUICCTBA 110 COCTABY HAa OKCHU/HI,
OCHOBAaHU:A, KHCJIOTBHI U COJIM; OCHOBAHHA, KUCJIIOTBI U COJIM IIO PpAaCTBOPHUMOCTH B
BOAC; KUCJIOTBI ITIO OCHOBHOCTH U COACPKAHHUIO KHUCJIOPO/J4a,

OTIPEICTISATh MIPUHAIC)KHOCTh HEOPTaHUIECKUX BEIIECTB K OJTHOMY M3 M3YYCHHBIX
KJ1accoB (OKCHJIBI, JIETy4He BOJOPOIHBIC COCTUHEHUS, OCHOBAHHMSI, KUCIIOTHI, COJIH )
o ¢opmysie;

OMUCHIBATh CBOMCTBA OTIENbHBIX MPEACTABUTENICH OKCUIIOB (Ha MpPUMEpPE BOJIBI,
YTJIEKUCIIOTO Ta3a, HerameHOW HM3BECTH), JIETYYHMX BOJOPOAHBIX COCAMHEHUU (Ha
IpuMepe XJOPOBOJOPOJAa M aMMHAaKa), OCHOBaHHMH (Ha MpUMEpEe THUAPOKCUAOB
HaTpusi, Kalaus U Kajablus),KHCIOT (Ha MPUMEpPE CEpPHOW KHUCIOTHI) U cojel (Ha
mpuMepe XJIOpHa HaTpusi, KapOoHaTa Kanblus, GocdaTta Kalblus); ompeneisiTh
BAJICHTHOCTh W CTENEHb OKHUCIEHUS DJEMEHTOB B BEIECTBaX; COCTaBIATh
(dbOopMyIIBI OKCHIOB, OCHOBAaHWH, KUCJIOT W COJICH MO BAJCHTHOCTSM W CTEIICHSIM
OKHCJICHHS DJIEMEHTOB, a TaKXKe 3apsJaMHUOHOB, VyKa3aHHbBIM B Talmule
pPacTBOPUMOCTH KHCIJIOT, OCHOBAaHUW M COJIEH; COCTaBISATh Ha3BaHUS OKCHUIOB,
OCHOBAHUM, KUCJIOT M COJIEH; CpaBHUBATH BaJIGHTHOCTb M CTEMEHb OKUCIICHUS,
OKCHUJIbI, OCHOBAaHHUS, KHUCJIOTHl W COJU IO COCTaBY; HCIOJb30BaTh TaOIUIY
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pPacTBOPUMOCTH [JIl ONPEACIICHUS PACTBOPUMOCTH BEILIECTB; YCTAHABIMBATH
IF€HETHUYECKYIO CBSI3b MEXAY OKCHUIOM M THAPOKCHUIOM M HA0OOpOT; MPUYUHHO-
CJIIEICTBEHHBIE CBS3U MEKIY CTPOCHHEM aTOMa, XMMHUYECKOW CBSA3BIO M THUIIOM
KPUCTALIMYECKOW  PEHIETKH  XUMHUYECKHMX  COCIMHEHMH;  XapaKTEepU30BaTh
ATOMHBIE, MOJIEKYJISPHBIE, NOHHBIE METAUINYECKUE KPUCTAIMYECKUE PELIETKH;
Cpeay pacTBopa C NOMOIIBIO INKajdel pH; NpUBOAWTH NpHUMEpPHI BELIECTB C
Pa3HBIMU TUIIAMU KPUCTAJUINYECKOMN PEIIETKY;

IPOBOJIUTH HAOJIOICHUS 32 CBOWCTBAMU BEILIECTB U SBJICHUSMHU, MPOUCXOSIIAMHU
C BEIIICCTBAMU;

coO0IaTh MpaBuia TEXHUKUM O€30MacHOCTH MpH NPOBEACHUM HAOJIIOJACHUA U
OMBITOB;

HCCJICAOBATDL CPEAY paCcTBOPA C IIOMOIIIBIO MHAWKATOPOB,
OKCIICPUMCHTAJIBHO Pa3JiIn4aTh KUCJIOTHI U ICIIOYH, ITOJIB3YSACh MHANKATOPAMMU

HCIIOJI30BATH IIPHU PCHICHUU PACUYCTHBIX 3aJa4 IIOHATHUA «MaACCOBaA OJIA
9JICMCHTA B BCHICCTBC)», «MACCOBasd OOJII paCTBOPCHHOI'O BCIICCTBA», «o0BbeMHas
JOJIA ra3006pa3H0r0 BCHICCTBA», ITPOBOAUTL PACUYCTBI C UCITIOJIB30BAHHUCM MIOHATHUI
«MacCoBass nO0JidI JJICMCHTA B BCHICCTBC», «MACCOBAA O0JII PACTBOPCHHOI'O
BCHICCTBA», «oOBbeMHas JOJIA ra3006pa3H0r0 BCHICCTBa».

Tema 4. U3MeHeHus1, mpoucxoasinue ¢ Bemecrsamu (15 4u)

IlonsTue ﬂBﬂeHHﬁ, CBA3aHHBIX C M3MCHCHUAMMH, IMPOUCXOAAINIMMH C BCIICCTBOM.
}IBHGHI/IH, CBA3aHHBIC ¢ UBMCHCHHUCM KPHCTAJUIMYCCKOI'O CTPOCHHUSA BCIICCTBA IIPU
ITIOCTOAHHOM €T0 COCTaBC, — (1)I/I3I/ILI€CKI/I€ ABJICHMUA.

duznyeckue SIBICHUS B XUMUH: AUCTHUISAINSA, KPUCTAJUTH3AIMS, BhIMIApUBAHUE U
BO3TOHKA BEIIECTB, (UIBTPOBAHKE U IEHTPU(YTUPOBAHUE.

SIBiIeHMs, CBSI3aHHBIE C U3MEHEHUEM COCTAaBA BEIIECTBA, — XUMHUUYECKHUE PEAKLIMHU.
[Ipr3Haky U ycliOBUSI NPOTEKaHUSI XUMUUYECKUX peakUuuil. Belenenue TemioTsl u
cBeTa — peakuuu ropeHust. [lonsaTue 06 7K30 U IHAOTEPMHUUECKUX PEAKIIUSIX.

3aKoH COXpaHCHHA MAaCChl BCIICCTB. XUMHYECKHE YPaBHCHUA.

3naueHne WHACKCOB M K0dPdunmeHToB. CocTaBieHHEe YpaBHEHUH XHUMHYECKUX
pEeaKHnii.
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PacueTrsi 10 XMMuYeCKMM ypaBHEHUsIM. PemeHune 3agay Ha HaxXO0XICHUE
KOJMYECTBa, MacChl WK 00beMa MPOAYKTa PEAKUUU MO KOJIMYECTBY, Macce WU
00bEeMy HCXOJHOTO BellecTBa. PacyeThl € HCMHOJBb30BAHUEM TMOHSTHUS <10,
KOT'Jla MCXOJHOE€ BEIIECTBO JAHO B BHUJE PacTBOpa C 3aJaHHOW MAacCOBOW JOJIEM
PACTBOPEHHOIO BEIIECTBA UIIN COAEPIKUT ONPEAETIEHHYIO IO TPUMECEN.

Peaxuuu pasnoxenusa. IlpencraBieHue O CKOPOCTH XUMHUYECKHX PEaKLUMN.
Karanuzaropsl. @epmentbl. Peakuuu coenuHenus. Karanmutuueckue U
HEKaTaJIUTUYECKUE peaklMu, oOpaTHUMble U HeOoOpaTMMble peakuuu. Peakuuu
3amenieHua. P akTMBHOCTM — METaUIOB,  €r0  KCIOJIb30BaHUE  JUIA
IPOTHO3UPOBAHUS BO3MOKHOCTH NPOTEKAHUS PEAKIMU MEXIy METallaMu |
KHUCJIOTAMH, PEAKIUI BBITECHEHUS

OJIHUX METAJIJIOB M3 PACTBOPOB MX COJIEH APYrMMH MeTajuiamu. Peakuuu oOmeHa.
Peakiiuu Helitpanuzaiuu. YClIoBUS MPOTEKaHUs peakiuii oOMeHa B pacTBOpax Jio
KOHIIA.

THUIbl XMMUUYECKUX pEeaKIMi Ha IIPUMEpPE CBOMCTB BOJABL. Peakuus pasimoxeHus —
JJIIEKTPOJIA3 BOABL. Peakuuu coenvHEHUs — B3aMMOJEUCTBUE BOIBI C OKCUIAMHU
METAJUIOB M HEMETAIUIOB. YCJIOBUE B3aMMOJEHUCTBUSA OKCHIOB METAJLUIOB W
HEeMeTaIoB ¢ Bojoul. llomsatme «ruapoxcunabl». Peaknuu 3amemieHus —
B3aMMO/IEUCTBHE BOJIBI C MEeTaJUIaMU. Peakiinu oOMeHa — ruipoJin3 BELIECTB.

JemoncTpanuu. Ilpumepsl du3nyeckux sBICHHI: a) IaBjieHue mnapaduHa; 0)
BO3TOHKA MOJa WM OCH30MHOM KHCIIOTHI; B) pACTBOPEHHUE OKPAIICHHBIX COJICH; T)
muddy3ust TYyMIUCTHIX BEIIECTB C TOPSIICH JaMIOYKH HakanuBaHus. [IpumMepsr
XUMHUYECKUX SIBJICHUM:

a) ropeHue maraus, pocdopa; 6) B3auMOEHCTBUE COMSTHOM KUCIOTHI C MPaMOPOM
WU MEJOM; B) moisiyueHue ruapokcuna menu (II); r) pactBopeHue Moay4eHHOTO
TUJPOKCHIA B KUCIIOTaX; 1) B3aumoaelcTerue okcuaa meau (1) ¢ cepHoit kucioroi
[IpU HArPEBAHUH; €) Pa3IOKEHHE IEpMaHTraHaTa Kallus; 5K) pa3JIoKEHHUE MepoKcuaa
BOJIOPO/Ia C MOMOIIBIO TUOKCH/IA MapraHila M KaTajaasbl KapTodens WiIh MOPKOBH;
3) B3aUMO/JICCTBUE Pa30aBICHHBIX KUCIOT C METAJIJIAMHU.

JlaGoparopHbie onbIThbl.16. IIpokamnBaHue meau B IUIaMEHM COUPTOBKH. 17.
3amenienue Menu B pactBope xiopuaa meau (II) sxenezom.

IIpeameTHBIE pe3yabTATHI 00y4eHUSs

VYyamuiicst T0MKEH YMETh:
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HUCIIOJBb30BAThL IIPH  XAPAKTCPHUCTUKEC  BCHICCTB  ITOHATHUA! COUCTHUILIIAITHA,
«IIEPCroHKa», «KKpUCTAIIIIN3alHA», «BbIIIAPUBAHUC)), «(I)I/IJIBTpOBaHI/Ie», «BO3T'OHKa,
501041 CY6J'H/IM3.I_II/I$I>>, «OTCTauBAHHUCEC», «L[GHTpI/I(I)yTI/IpOBaHI/IC», «XHUMHWYCCKas1
peakuusa», «XUMHYCCKOC YpPaBHCHHC», «PCAKIUU COCAUMHCHUA»), «PCAKIHUH
PA3JI0KCHU A, «pCaKu 06M€Ha>>, «pCaKIrun 3aMCIICHUA», «pCaKIIMn
HCI‘/’ITpaJII/I3aHI/II/I», «OK30TCPMHUUCCKUC PCAKIUN», <«OHAOTCPMHUUCCKUC PCAKIHN),
«pCaKOHUU TOPCHHA», «KATAIHU3ATOPLI», «(l)epMeHTbI», ((O6paTI/IMBI€ pE€aKunmn,
«HGO6paTI/IMBIe p€akunmn», «KATAIUTHYCCKHUEC PCAKIUU», «HCKATAIUTHUUYCCKUC
peakuumn», «pAad aKTUBHOCTU MCTAJIJIOBY», «KTHAPOJINU3»,YCTAHABIMBATL NPUYHUHHO-
CICACTBCHHBIC CBIA3U MCKIY (1)I/I3I/I‘IGCKI/IMI/I CBOMCTBaAMU BCIICCTB U CIIocoooM
PasaciICHUA CMCCCﬁ;

OOBSACHATh 3aKOH COXPAaHEHHMSI MAacChl BELIECTB C TOYKHA 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHHS;

COCTABJITH YpPAaBHCHHA XHUMHUUYCCKUX peaKIII/Iﬁ Ha OCHOBC 3aKOHa COXpPAaHCHUA
MacCChbl BCHIICCTB,

OIINCBIBATDb PCAKIHHU C ITOMOINBIO CCTCCTBCHHOTO (pYCCKOFO nIn pOI[HOFO) SA3bIKa U
A3bIKAa XUMHUH,

KJacCU(UIUPOBATh XMMHUYECKHE pEaKIUu 10 YUCIY U COCTaBy HCXOJIHBIX
BEIIECTB U MPOJYKTOB PEAKIMHU; TEIUIOBOMY 3(PGEKTy; HAPABICHUIO MPOTEKAHUS
peakiuy; Y4acTHIO KaTaau3aTopa;

UCIIONIb30BaTh TaONMUIly PACTBOPUMOCTH [UIsl  OMPENEICHUS BO3MOMXHOCTH
OPOTeKaHUsI  peakuui  oOMeHa; JJICKTPOXUMHUYECKHU  psAJ  HaNpsHKCHHI
(aKTUBHOCTH) METAJUIOB JJI OIPEIETICHUS BO3MOXKHOCTH NPOTEKAHUS pPEAKLIUM
MEXK1y METAJUIAMU U BOJAHBIMU PACTBOPAMH KUCIIOT U COJIEH;

HaGHIOI[aTB N OIIKMCBIBATH IIPHU3HAKKW M YCJIOBHA TCUCHHA XHUMHYCCKUX peaKuHﬁ,
ACJaThb BBIBOJAbI HA OCHOBAHHNH aHaJIN3a HEl6J'HOI[€HHfI 3a OKCIICPUMCHTOM;,

NPOBOJUTh PACUeThl N0 XUMHUYECKUM YPABHEHUSIM Ha HAXOXICHUE KOJIWYECTBA,
Macchl WM OObeMa MPOJYKTa PEAKIUU IO KOJIMYECTBY, Macce WU 00BbeMy
WCXOJHOTO BEIIECTBA, C HCHOJB30BAHMEM IIOHATHSA <JI0JIs», KOTJa HMCXOJTHOE
BEIIECTBO JAHO B BHUJE PacTBOpa C 3aJaHHOM MacCOBOW J0JEW PacTBOPEHHOIO
BEIIECTBA WJIM COJICPIKUT OMPEACICHHYIO JIOJI0 MPUMECEH.

Tema S. IIpakTukym 1.

IIpocTreiimue onepauuu ¢ BemecTsoM (5 4)
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1. TlpaBuna TexHMKM O€30MACHOCTH NpH paboTe B XUMHYECKOM KaOMHETe.
[Ipuembl oOpamieHus ¢ Ja0OpPAaTOPHBIM O0OpPYIOBAaHWEM U HArpeBaTEIbHBIMU
npubopamu. 2. HaOmroneHus 3a M3MEHEHHMSIMH, NPOUCXOIAIIMMU C Topsuiei
CBEYOW, M UX OMHCAHHE (JIOMAlIHUN SKCHEPUMEHT). 3. AHAIU3 MOYBHI U BOJbI
(momamHuit  skcnepuMent). 4.  IIpu3HakM  XUMHYECKUMX  peakuuid. 5.
[IpuroroBieHue pacTBopa caxapa U pacyeT ero MacCOBOM JJOJU B pacTBOPE.

IIpeameTHbIe pe3yabTATHI 00y4eHUSs
Yyammuncs J10JKEH YMETh:

oOpaiatbes ¢ 1abopaTopHbBIM 000PY/IOBaHMEM M HarpeBaTeIbHBIMU MTPUOOpPaMH B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH OC30TIaCHOCTH;

BBITIOJIHSITH TPOCTEUININE TPUEMBI PabOThI C JIA0OPATOPHBIM O0OPYIOBAHUEM:
71a00PaTOPHBIM IITATUBOM; CITUPTOBKOM;

Ha6JIIO}IaTI) 3a CBOMCTBaMH BCHICCTB M ABJIICHUAMMH, [MPOUCXOAAIINMMU C
BCIICCTBAMU,

OIMChIBATh XUMUYECKUU 9KCIICPUMCHT C IMTOMOIIBIO €CTCCTBCHHOTI'O (pYCCKOFO NN
pO,ZIHOFO) SA3bIKa U A3bIKAa XUMHH,

JenaTh BBIBOBI MO pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA;
TOTOBHUTH PACTBOPHI C ONPECIICHHOW MAaCCOBOM J10JIEM PACTBOPEHHOTO BEILIECTBA;

IPUTOTOBUTH PACTBOP M PacCUYUTaTh MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM
BEIIECTRA.

Tema 6. PactBopenne. PacTBopsbl.
CaoiicTBa pacTBOpPOB 3J1eKTPOJUTOB (31 1)

PactBopenmne kak ¢Gusuko-xumMudeckuii mporecc. llonste o ruaparax u
Kpuctajuioruaparax. PactBopumoctb. KpuBbie pacTBOPUMOCTH KakK MOJIENb
3aBUCHUMOCTH PACTBOPUMOCTH TBEPJBIX BEUIECTB OT TeMmIiepaTyphl. HackileHHbIE,
HEHACHIIIEHHBIC U TIEPECHIIIEHHBIC PACTBOPHI. 3HAUCHUE PACTBOPOB ISl IPUPOIBI
U CeabCKoro xo3siictBa. IloHATHE 00 SJIEKTPOIUTHYSCKOW JHUCCOIHMAIINH.
ONEeKTPONUTBI M HEDJICKTPOIUTHL. MexaHu3M JUCCOIUAIUN DIICKTPOJIUTOB C
pa3IMYHBIM XapakTepoM CBA3U. CTENeHb JJIEKTPOJTUTUUYECKON JIHUCCOIMAIIUH.
CunbHbIE U cl1a0ble SJICKTPOJIUTHI.
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OCHOBHBIE TMOJIOKEHUSI TEOPUU DIICKTPOIUTUUECKOM auccouuanuu. oHHbIE
ypaBHeHHUs peakuuil. Peakiiuu oOMeHa, uayiuye 10 KOHIA.

Kinaccudukanys MOHOB U UX CBOMCTBA.

Kucnotsl, ux kmaccudukauus. Jluccouuanuss KHCIOT M HUX CBOWCTBA B CBETE
TEOPHUH IJIEKTPOIUTUUECKON AUCCOMAH. MOJEKYISIPHbIE U NOHHBIE YPABHEHUS
peakiuii. B3aummoneicTBHE KHCIOT C METAUIAMU. OJEKTPOXUMUYECKUH P
HalpsDKEHUW MeETajuloB. B3auMoOIeucTBUE KHUCIOT C OKCHIaMU METaJlIOoB.
B3anmopgelcTBue KUCIOT C€ OCHOBAHMSIMM — PEAKIUs HEUTpaln3aluu.
BsaumoneiictBue kucior ¢ consimMu. VMcnonb3oBaHue TabauIbl paCTBOPUMOCTH TS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudpukanus. Jluccorumanys OCHOBaHUN M UX CBOWCTBA B CBETE
TEOPHUM  DJIEKTPOJMTUYECKOM AucCcOolMalvu. B3anmMoaencTBUE OCHOBaHHUM C
coisiMu.  Mcnonb3oBaHue TaONMIIBI  PACTBOPUMOCTH  JUISI  XapaKTEPUCTUKHU
XUMHYECKUX CBOMCTB OCHOBaHMN. B3amMojeiicTBHe mIeJodYer ¢ OKCHIaMH
HEMETaJIJIOB.

COJII/I, ux agucconuanuss H CBOMCTBA B CBETE TCOPpHUHN BHCKTPOHHTH‘{GCKOﬁ
AUCConuanum. B3aI/IMO,Z[CI>JICTBI/I€ CoJIeH ¢ MCTaJllIaMH, OCOOCHHOCTH ITHX peaKuHﬁ.
BSaHMOHGﬁCTBHG cojier ¢ coasaMu.lcnoab30BaHuE Ta6JII/IIII>I PaCTBOPUMOCTHU OJIA
XAPAKTCPUCTUKH XUMHUYCCKUX CBOMCTB COJICH.

O6oOmenne cBeaeHU 00 OKCHIax, HX KiIacCUpUKAIMU W CBOMCTBAXx.
['eHeTHUECKHE PSJIBI METANIa U HeMeTallIa. [ eHeTHUecKas CB3b MEXIY KJIacCaMu
HEOPraHUYECKUX BEIICCTB.

OXHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PCaKIHNH.

OrnpenenieHue CTENEHEW OKHUCICHUS [JI1 3JIEMEHTOB, OO0pa3ymolIMX BeEIIeCTBa
pa3HBIX Ki1accoB. Peakiinm MOHHOTO OOMEHA U OKHCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIC
peakiiuu. OKHUCIUTENIh W BOCCTAHOBUTEIb, OKHCIECHHE W BOCCTAHOBJICHHUE.
CocTtaBieHne ypaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METO0M
3JIEKTPOHHOTO OajaHca.

CsoiicTBa IMPOCTBIX BCUICCTB — MCTAJJIOB M HCMCTAJIJIOB, KUCJIOT U COJICH B CBETE
OKHCIHNTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ.

I[CMOHCTpaIII/II/I. HcneiTanue BCIICCTB U UX PACTBOPOB Ha JJICKTPOIIPOBOJHOCTD.
3aBUCUMOCTh QJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTBI OT KOHICHTpPAIUH.

JIBUeHuEe OKpalIeHHBIX HOHOB B 3JIEKTPUYECKOM TT0JI€. B3anmoaencTBue UHKaA C
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cepoif, consHoM kucimoroi, xmopumom wmeau (II). Topenme maruwms.
B3aumonencTBrue XJIOpHON U CEPOBOTOPOIHOUN BOJIBI.

JlabopaTopHbie ombIThl. 18. B3anmMonelcTBuE pacTBOPOB XJIOpUZA HATPUS U
HuTpara cepedpa. 19.1lonyueHune HepaCTBOPUMOIO TUAPOKCHIA U B3aUMOICHCTBHE
ero ¢ kuciortamu. 20.B3amMopeicTBHEKHCIOT ¢ OcHoBaHusimu. 21.
BzauMopeiicTBue KHCIIOT ¢ OKCHAAMHM MeETaUIoB. 22.B3amMoaeicTBHE KHUCIOT C
MeTamiaMu. 23. BsaumMmopeicTBHe KHCIOT ¢ coiisiMu. 24.B3aumojeiicTBue
mIeJIouer ¢ KucjoramMu. 25. BsaumopaelcTsue 1IIeJI0OUed C  OKCUJaMU
HeMeTaloB.26. B3aumoaeicteue nienouen ¢ consimu. 27. IlonydyeHue u cBoicTBa
HEpPACTBOPUMBIX OCHOBaHUW. 28. B3auMoneiicTBHE OCHOBHBIX OKCHJIOB C
kuciioramMmu. 29. BzauMojaelcTBHE OCHOBHBIX OKcHAOB ¢  Bomoi. 30.
B3anMopeiicTBe KHCIOTHBIX OKCHIOB ¢ Ineinodamu. 31. BsaumojelicTBue
KHUCJIOTHBIX OKCHAOB C BOAoH. 32. B3amMomelcTBHE COJIEUC KHCIOTaMHU. 33.
BzanmopneiictBue coneit ¢ nieioyamu. 34. BzaumoaencTBrue cojied ¢ coiisiMu. 35.
B3aumopelicTBrue pacTBOPOB COJIEH ¢ METAJIIIAMH.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI
Yyamuics J10JKEH YMETh:

UCIIOJIb30BaTh MPU XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHSATHUS: «PACTBOPY,
(QIEKTPOJIUTUYECKAS  JHUCCOLMUALU»,  <OJICKTPOJIUTHI»,  «HEIICKTPOIHUTHIY,
«CTETIeHb JMCCOIHMAIMNY, «CHUIbHBIE SJICKTPOJIUTHI, «CIadble 3IIEKTPOIHTHIY,
«KATHUOHBI», «AaHHUOHBI», «KUCJOTBI», «OCHOBAHUS», «COJIN», «MOHHBIC PEaKIUn»,
«HECOIeO0pa3yIoNue OKCHABDY, «COJeo0pa3ylolue OKCHUIBDY, «OCHOBHBIC
OKCHUJIBI», «KUCIIOTHBIE OKCHJIBI», «CPEIHHUE COJM», «KUCIBIE COJIN», «OCHOBHBIC
COJINY», «TEHETUYECKUM PsI», «OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUN,
«OKHUCIHUTENBY», «BOCCTAHOBUTENBY, «OKUCICHHE», «BOCCTAHOBIEHUE); ONUCHIBATh
pacTBOpeHHE Kak (HU3UKO-XUMHUYECKUH TIPOIIECC;

WJUTIOCTPUPOBATh NMPUMEPAMH OCHOBHBIE MOJOKEHUSI TEOPHUU IIIEKTPOIUTUUECKON
JUCCOLMALINM; TEHETUYECKYI0 B3aMMOCBSI3b MEXIYy BelecTBaMu (IPOCTOE
BEILIECTBO — OKCHUJl — TUJIPOKCUJT — COJIb);

XapaKTepU30BaTh 00IINE XUMUYECKHE CBOMCTBA KUCIOTHBIX 1 OCHOBHBIX OKCHJIOB,
KUCJIOT, OCHOBAaHMW M COJEA C TO3ULIHUA TEOPUH  DJIEKTPOJIUTHYECKON
OUCCOLMALAN; CYIIHOCTb  JJIEKTPOJIUMTHYECKOW JUCCOLMALMHM  BEUIECTB C
KOBAJEHTHOW TOJSAPHOM M  HOHHOM  XUMHYECKOW  CBSI3bIO;  CYIIHOCTH
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKINN;
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IIPUBOAUTH TPUMEPBl PEAKLIMM, MOATBEPKAAOMNX XHUMHYECKHE CBOWCTBA
KHUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHUI M COJIEM; CYILECTBOBAaHUE
B3aMMOCBSI3M  MEXKJAY OCHOBHBIMH  KJIIACCAMH HEOPraHWYECKHX  BEIIECTB;
KJ1acCU(UIIMPOBATh XUMHUYECKHE PEaKUUU MO «U3MEHEHHUIO CTENEeHEH OKHCIICHUS
AJIIEMEHTOB, 00Pa3YIOIINX PEArUPYIOIINE BEIIECTBAY;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKOW AMCCOLMALNUA KHUCIOT, OCHOBAaHUU U
coJiei; MOJIEKYJISIpHbIE, TIOJIHbIE U COKpAILlEHHbIE MOHHBIE YPABHEHUS PEaKIUi C
y4yacTHEM  DJIEKTPOJUTOB;  YpaBHEHUS  OKUCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakuuid, HCMONb3ysl METOJ JJIEKTPOHHOro OajlaHCa; YpaBHEHUS peaklu,
COOTBETCTBYIOLIUX MOCJIEI0BATEIbHOCTH («uenoyke») peBpalleHH
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB;

OoNpCACIT OKUCIIUTCIIb M BOCCTAHOBHUTCIIb, OKHCJICHHUC H BOCCTAHOBJICHHC B
OKUCJIINTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIIUAX,

YCTaHAaBJINBATH MMPUYIHNHHO-CIICACTBCHHBIC CBA3U: KJIACC BCUICCTBA — XMMHUUYCCKHUC
CBOMCTBA BCIICCTBA,

Ha6JIIO,IIaTI> N OIHUCBIBATH pPCAKIUHU MCKAY OSJICKTPOIUTAMH C IIOMOIIbIO
CCTCCTBCHHOI'O (pYCCKOFO NN pO,I[HOFO) SA3bIKa U A3bIKa XUMHWH,

IMPOBOAUTL OIIBITHI, IMOATBCPKAAOINUC XUMHUUYCCKHC CBOMCTBAa OCHOBHBIX KJIACCOB
HCOPTaHUYCCKUX BCUICCTB.

Tema 7. Ilpaktukym 2. CBoiictBa pacTtBOpoB 3ekTpoiautoB (4 u)( 1 Ilpu
JIByX4YaCOBOM TJIAHUPOBAHUU TIPOBOJUTCS TOJIBKO MpaKkTUYecKas padoTta 4.)

1. Hounble peaknuu. 2. YCIOBUS TEUYCHUA XUMHUUYECKUX PEAKIUNA MEKIY
pacTBOpaMu 3JEKTPOIUTOB /10 KoHIA. 3. CBOMCTBAa KHCIIOT, OCHOBAHHM, OKCUJOB U
cousiell. 4. PellieHue sKCIIepMMEHTAIbHBIX 3a/1a4.

IIpeameTHBIE pe3yibTATHI 00y4eHUSs
VYyamuiicss 10IKEH YMETh:

oOpamiarbcsi ¢ 1abOpaTOPHBIM 00OPYIOBAaHUEM W HATPEBATEIBHBIMU MPUOOPAMH B
COOTBETCTBHH C NMPABUJIAMHU TEXHUKH O€30TIaCHOCTH;

BBITIOJIHATH MPOCTEHIINE MTPUEMBbl 00paIleHus ¢ J1abopaTOPHBIM O0OPYIOBAaHUEM:
71a00paTOPHBIM IITATUBOM, CITUPTOBKOM;
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HaOII0/aTh 32 CBOMCTBAMHM BEIIECTB U  SIBICHUSMH, MPOUCXOASIIUMU C
BCII[CCTBAMU;

OINKCHIBAaTh XUMHYECCKUN 9KCIICPUMCHT C IMMOMOIIbIO €CCTECTBCHHOI'O (pYCCKOFO HnIIN
pOI[HOFO) SA3BbIKAa U A3bIKAa XUMHUH,

JIeNaTh BBIBOJBI 10 pe3yJIbTaTaM MPOBEIECHHOIO SKCIIEPUMEHTA.
Tema 8. YueOHbIe 3kcKypcun (24)

OKCKYpCHH: B My3€d MHUHEPAJOTHYECKHe, KpaeBEeIUeCKHe, Xy0KeCTBEHHBIC,
nabopaTopun  Y4eOHBIX  3aBeACHUIA, arpoxuMuyeckue  JabopaTopuu,
HKOJIOTHYECKUE, CaHUTAPHO-IHIEMHUOJIOTUYECKHE; anTeKH; Ha
MIPOU3BOICTBCHHBIE OOBEKTHI (XMMHUECKHE 3aBOJIBI, BOJJOOYHCTHBIE COOPYKEHUS U
Apyrrue MECTHBIE XUMUYECKUE TIPOU3BOJICTBA).

PesepBHoe Bpemss — 3—6 u.

KAJIEHAAPHO - TEMATUYECKOE IINTAHUPOBAHUE

Tema ConepxaHue ypoka OcCHOBHBIC BUIBI yUCOHOH JEITETEHOCTH
ypoKa

8 KJIACC (3 u B Hennesio, Beero 102 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

BBEJIEHIIE (8)

IIpenmer IIpenmer xumun. MeToapl NO3HaAHUS B XUMUHU: OnpeneneHus MOHATHH «aTOM», «MOJIEKYIIay,
XUMUH. HaOII0IEHHUE, YKCIIEPUMEHT, MOJICIIUPOBAHUE. «XUMUYECKHUH 3JIEMEHT, «BEILECTBOY», (IIPOCTOE
BemectBa Hcrounnku xumudeckoi HHGOpMALIUH, ee BEILIECTBOY, «CI0KHOE BEIIECTBOY, «CBOMCTBA
(1) MIOJTy4eHHE, aHAIIU3 U IIPE/ICTABIEHHUE €ro BelecTB».Onucanue U cpaBHEHHE IPEIMETOB
pe3ynbTaToB. [IoHATHE 0 XUMUUECKOM 3JIEMEHTE | W3Y4EHUs €CTECTBEHHOHAYUYHbIX AUCLUUILINH, B
1 opmax ero CyImecTBOBaHUS: CBOOOTHBIX TOM YHUCIIE XUMUH.
aTOMax, IPOCTBIX U CJIOXKHBIX BEIIECTBAX. Kiraccudukanust BemecTs o cocTaBy (IPOCTHIE
JemoHcTpanuu. 1 CIIOKHBIE).
Mopenu (mapocrepxHeBbie 1 CTroapTa— XapakTepuCcTHKa OCHOBHBIX METOZ0B
Bpurneda) pa3muuHBIX TPOCTHIX U CIOKHBIX N3y4IEHUSIECTECTBEHHOHAYIHBIX UCIIUILINH.
BEIIIECTB. Pazniuenne Tena u BEUIECTBA; XMMHYECKOTO
Kon 3JIEMEHTA U
MPOCTOTO BEIIECTBA.
JIEKIUS CTEKJITHHOM XMMHYECKOH TIOCY/IBL. Omnmcanne Gopm CyIecTBOBaHNUSA XUMHIECKIX
Komnekuust MmaTepuainoB U U3AeIUi U3 HUX Ha 3JIEMEHTOB; CBOICTB BeIIeCTB. BrimonmHeHne
OCHOBE aJTFOMUHHSI. HETIOCPEICTBECHHBIX HAOMIOCHUI U aHAIIN3
JlabopaTopHBI€ OIBITHI. CBOICTB BEIIECTB U SIBJICHUNA, IPOUCXOISAIINX C
1. CpaBHEHHE CBOWCTB TBEPIBIX BEIIIECTBAMH, C COOIOICHUEM TIPABIII TEXHUKH
KPHCTAJUINYECKHUX BEIIECTB U PACTBOPOB 6e3omacHOCTH.
OdopmiteHre 0T4eTa, BKIIOYAOIIETO OMUCAHNE
HaOIONICHNS, €TO PE3yIbTATOB, BHIBOIOB.
Hcnonp3oBanne GU3MIECKOTO0 MOAEINPOBAHUS
[Ipespammen | IIpeBpamenus BemecTB. OTnH4ne XUMUIECKHX OmnpeneneHus MOHATHH «XUMHYECKHE SIBICHUS,
ust peaknuii ot pu3ndecKux sABieHNH. Poib XuMnu | «(pU3HUIECKHUE SBICHUD).
BEIIECTB. B )KHM3HU UYesoBeKa. XeMomins u xemopoous. OOBsicCHEHNE CYNIHOCTH XUMHYECKHX SBICHHUH (C
Pons Kpatkue cBeneHnst 13 HCTOPHY BOSHUKHOBEHHSI | TOYKH 3PEHHS aTOMHO-MOJICKYJISIPHOTO YUCHHS)
XHMHU B Y pa3BUTUS XUMUH. POJIb OT€UECTBEHHBIX Y MX MIPUHINIAAIBHOTO OTINYHS OT (PU3HYECKUX
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KHU3HU

YYC€HBIX B CTAHOBJICHHUU XAMHYICCKOMN HAayKH —

SIBIICHUH.

YeioBeKa. paboTsI XapaKTepuCTUKa POJIU XUMUU B KU3IHU
Kpatkue M. B. Jlomonocosa, A. M. byrneposa, [I. 1. YEJI0BEKA; POJIU OCHOBOIIOJIOXKHHUKOB

CBEICHUS MenpeneeBa. OTEUECTBEHHOU XUMHUH.

o uctopuu | JleMOHCTpaIuu. CocraBieHue CI0XKHOr0 IJIaHa TEKCTA.
pa3BUTHA BsaumoneiictBue MpaMopa ¢ KUCJIOTOH U [Monyyenne XMMHUYECKOH HHPOPMAIIUU U3
XUMUH. TIOMYTHEHHUE U3BECTKOBOW BOJIBI. Pa3INYHBIX UCTOYHUKOB

OcHoBoron | JlabopaTOpHBIE OIBITHI.

OYKHUKHU 2. CpaBHEHHE CKOPOCTHU HCTIAPEHUS BOJBI,

OTE€YECTBEH | OJEKOJIOHA U

HOHM XMMUH | STHJIOBOTO CIIUPTa ¢ QUIBTPOBAILHON OyMaru

)

3Haku XuMuyeckasi CAMBOJIUKA. 3HAKU XUMHYECKUX Ornpenenenus MOHITHN «XUMHUYECKUN 3HAK, WU
(CMMBOJIBI) | AJIEMEHTOB M POUCXOXK/ICHHE X Ha3BaHUH. CHMBOJI», «KOI(PHUIIUCHTBD), KUHIEKCBD).
xumuuecku | Ilepuomudeckast cucreMa XMMHUYECKUX Onucanue tabnuanoi popmer [leprogmueckoit
X anemenToB J[. 1. Menneneesa, ee CTpykTypa: CHUCTEMBbI XUMHUUECKUX dieMeHToB [1. W.
9JIEMEHTOB. | Majble U OONbIINE IEPUOABL, TPYIIIBI U MenpeneeBa.

Tabnuna noarpynnsl. Ilepronndeckas cucrema OnucaHue MoNOKEHHs dJIEeMEHTa B Ta0JUIIe

. . xumuueckux anemenToB J. 1. Menzeneesa . Y. Menneneesa.

MeHzerneeB | Kak CpaBOYHOE TOCOOME IS TTOTyYECHUS Vcnionp30BaHne 3HaKOBOT'O MOJIETUPOBAHUS
a(l) CBEJICHHUI 0 XUMHUYECKHX DJIEMEHTaX

Xumnyeckne | Xumudeckue Gopmyisl. MHAEKCH 1 OrmnpejeneHus MOHATHI «XUMHUUYECKash popMyInay,
opmyner. k03 punmeHTsI. OTHOCHTEIBHBIC ATOMHAS «OTHOCHUTEIIbHAsI aTOMHAs Maccay,

OTtHocuTens

Has aTOMHas
u

U MoJiekyJspHas macchel. [IpoBenenue
pacueToB MacCoOBOM JOJIU XUMUYECKOTO
9JIEMEHTA B BEIECTBE HA OCHOBE €ro (popMyIIbI

«OTHOCHTEINBbHASI MOJIEKYIIApHAst Maccay,
«MaccoBas O JIEMEHTay.
Beruncienre OTHOCUTENBHON MOJIEKYIISIPHON

MOJIEKYISIPH .,
a5 MACCHL Macchl BEIECTBA U MACCOBOH JI0JIM XUMHYECKOTO
Maccopas 3JIEMEHTa B
OIS COCAMHCHUAX
OJICMCHTA B
COCIUHCHUUN
@
TEMA 1. ATOMbI XUMWYECKNX 3JIEMEHTOB (13)

OcHoBHBIE | ATOMBI KaK (hopMa CyIIeCTBOBAHUSA XUMHYECKHX | OmnpeneneHust HOHATHH «IIPOTOH», HEHTPOHY,
cBelIeHUs O | 31eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU «IEKTPOHY», «XUMHUUECKUI 3IEMEHT»,
CTPOEHUU aToMoB. Jloka3aTenbcTBa «MacCcOBOE YHCIIO», KH30TOID».
aTOMOB. CIIOKHOCTH CTPOEHHS aTOMOB. OTIBITHI Onucanue coctaBa aToMoB 3eMeHToB Ne 1—20
Cocras Pesepdopna. B Tabimue /1. . Menneneesa.
ATOMHBIX [InanerapHas MOJENb CTPOEHUS aTOMa. [Monyyenne XMMUYECKON HHPOPMAIIMU U3
saep: CocTaB aTOMHBIX sIIEp: IPOTOHBI, HEUTPOHBI. pa3NINYHBIX HICTOYHUKOB
nporoHsl B | OTHOCUTENbHAs aTOMHast Macca. B3aumocBsi3b
HEUTPOHBI. | MOHATHH «IPOTOH», KHEUTPOHY,
H3oTons! «OTHOCHTEIIbHASI aTOMHas Maccay. VI3MeHeHne
(2 YHCIIa POTOHOB B SIIPE aTOMa — 0Opa3oBaHUe

HOBBIX XMMUYECKHUX 3JIEMEHTOB.

M3meHeHne urcna HEUTPOHOB B e

aToma — oOpa3oBaHue n30TOmoB. COBpeMEHHOE

OMPECIICHHE TIOHATHS «XUMHIECKUH HIIEMEHT».

W30T0mBI KaK pa3HOBUIHOCTH aTOMOB OJJHOTO

XMMHYECKOT0 JIeMeHTa. JleMOHCTpaIuy.

Mopenu aToMOB XUMHUYECKHUX JIEMEHTOB.

JlabopaTopHBI€ OIBITHI.

3. MogenupoBaHUe MPUHITATIA IEHCTBUSL

CKaHMPYFOLIEr0 MUKPOCKOIA
OnekTpoH. | DneKkTpoHbl. CTpOoEHUE IIEKTPOHHBIX OnpeneneHus NOHATHI «3JIEKTPOHHBIN
CrpoeHue | ypOBHEH aTOMOB XMMHYECKHUX AJIEMEHTOB CJION», «QHEPTETUUYECKUN YPOBEHBY.
SJIEKTPOHH | Majbix nepuonoB. [lonstue o 3aBeprieHHoM | CocTaBiieHUE CXEM pacipeneaeHus
BIX 3JIEKTPOHHOM YPOBHE 3JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSM B
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000J104eK

3JICKTPOHHOM 000JIOUKE aTOMOB

aTOMOB
3JIEMEHTOB
No 1-20 B
TabnuIe
. .
Mengpenee
Ba (2)
Merannmuue | [leppomudeckasi CHCTEMa XMMHYCCKUX OrnpeneneHus: MOHITHH«IIEMEHTHI-
CKHUC U anemenToB Jl. U.MeHnneneeBa u ctpoeHue METAJUIBD), «3JIEMEHTBI-HEMETAIIIBI».
HEMCTAIUI | a70MOB: (PU3MUECKUN CMBICT TIOPSAKOBOTO OOBsicHEHNE 3aKOHOMEPHOCTH U3MEHEHUS
Heckie HOMeEpa 3JIEMEHTa, HOMepa TPyIIibl, HOMEPA | CBOMCTB XMMHUUYECKUX 3JIEMEHTOB B
gigﬁgﬂi& IepHoJIa. MePHOJaX U TPYIIax (TIaBHBIX
VsMenenme Hdemouncrpanuu. [lepuoanueckas cucrema MOATPYITIAX ) MEPUOTUIECKON CHCTEMBI C
CBOHCTB xumuyeckux aaemenToB . M. MeHzeneeBa | TOUKM 3pEHHUsI TEOPUU CTPOEHUS aToMa.
XpMuuecks | PA3THUYHBIX GOpM BrlinosgHeHne HermoaHOro OHOJIMHENHOTr O,
X HETOJIHOT0 KOMILIEKCHOTO CPaBHEHU S,
JJIEMEHTOB IIOJIHOTO OJIHOJIMHEHHOT O
TI0 TPyIIIam CpaBHEHUS CBOMCTB aTOMOB XMMHUYECKHUX
" 3JIEMEHTOB, HAXOJSIIUXCS B OJHOM TIEPUO/IE
Tiepnonam WJIM TJIaBHOW monrpymie lepuonnyeckoit
(2) CHUCTEMBI.
CocraBneHue XapaKTePUCTHKNA XUMUIECKIX
3JIEMEHTOB
0 UX nojoxxkeHuto B [lepronnyeckoit
CHUCTEME XUMHYECKUX JIEMEHTOB
JI.M1.Menneneena.
CocraBiieHHE TE3UCOB TEKCTa
HNonnas M3meHeHne nca 3JIeKTPOHOB Ha BHEIITHEM OnpeneneHus TOHATHHA «MOHHAS CBSI3bY,
XMMHYCCKA | 3jeKTPOHHOM YPOBHE aTOMa XUMHUYECKOT O «HOHBIY.
aceasb (1) | yremenra — 00pa30BaHHE TOIOKHTEITBHBIX CocraBieHue cxeM o0pa30BaHUS HOHHOM CBA3ZH.
¥ OTPHIATENBHEIX HOHOB. Hcnosp30BaHue 3HAKOBOI'O MOJICTTHPOBAHHS.
Wonsl, 06pazoBaHHBIE aTOMaMH METAIIJIOB Ompezeneime THIA XUMHIECKOl CBA3H 110
(dhopmyne BeriecTsa.
1 HeMeTaiuloB. 1IpuurHbl U3MEHEHUS I .
pHBEIEHNE PUMEPOB BEILECTB C HOHHON
METAJUIMYECKUX U HEMETAJUTMYECKUX CBSIZBIO.
CBOMCTB B NEPHOJAX U IPYMIIAX. XapakTepUCTHKA MEXaHH3Ma 00pa30BaHHUSI
O6pazoBanmne OMHAPHBIX COSTMHEHHIA. HOHHOI! CBSI3H.
[MonsaTrEe 06 HOHHOM cBA3H. CXEMBI YcraHOBIEHUE NIPUIUHHO-CIEICTBEHHBIX
00pa30BaHusl HOHHOMN CBA3H CBSI3€Hi: COCTAB BEIIECTBA — THII
XUMHUYECKOU CBSI3U
Kopanentna | BzaumopelicTBUE aTOMOB 3JIEMEHTOB- Omnpenenenre TOHATHS «KOBaJCHTHAS
A HEMETaJUIOB MEXTy co00ii — oOpa3oBanme | HCMOMSIPHAS CBA3BY. 5
:eHOHﬂPHa JIBYXAaTOMHBIX MOJIEKYII TIPOCTHIX BEIICCTB. COCTaBHCHIEC cXeM o6pa§OBaH1/m KOBAJICHTHOH
KoBaneHnTHast HEMOMApHAS XMMHIECKas] HCIHOPHOM XHMUICCKOH CBA3H.
XUMHUYCCKa Hcnonp3oBaHne 3HAKOBOTO MOJICITHPOBAHMSL.
s CBA3b CBA3. JNEKTPOHHEIE H CTPYKTYPHBIE Ormnpe/ienieHne TUMA XUMHYECKOW CBSI3H 0
1) bopmysst (hopmyre BeriecTBa.
IIpuBeneHue NpuMepPOB BELIECTB ¢ KOBAJIEHTHOM
HENOJISIPHOM CBSI3bIO.
XapakTeprcTHKa MEeXaHH3Ma 00pa30BaHMs
KOBAJIEHTHOM CBSI3U.
YcranoBiieHre TPUYINHHO-CJIEICTBEHHBIX
CBsI3CH: cocTaB BCIICCTBA — THII XUMHYECKOH
CBA3HU
QHGKTPOOT BBaHMOHGﬁCTBHG aTOMOB HEMCTAJIJIOB OHpe):[CJ'IeHI/Iﬂ MOHSTHH «KOBaJCHTHAS nosApHas
pHLATeNIbH | Mexay coboif — obpa3oBaHKe OMHAPHBIX CBA3bY,
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OCTb.

COGZ[I/IHGHI/Iﬁ HCMCTAJIJIOB.

«QJICKTPOOTPULATCIIBHOCTH» ,«KBAJICHTHOCTD) .

KoBanentn | OnexrpoorpuuarensHocTs. KoBaneHTHas CocraBneHne cxeM 00pa30BaHUs KOBaJICHTHOM
ast nossipHast cBsA3b. [I0HATHE O BaJICHTHOCTH Kak HOJSIPHON XMUMUYECKOH cBs3U. Mcnons3oBanue
TIOJISIpHAS CBOICTBE aTOMOB 00pa30BBIBATH KOBAJICHTHBIE 3HAKOBOT'O MOJICTUPOBAHMUS.
XUMHUUYecKa | xumuieckue cBs3u. CoctaBieHue GopMyn Onpezenenre TUIIA XUMUYECKOH CBSI3U IO
S OMHApHBIX COEMHEHUH 110 BaJIEHTHOCTH. (hopmyne BeriecTsa.
CBs3b (2) Haxoxnenne BaeHTHOCTH 110 (hopMyIe IIpuBeneHne npuMepoB BEIIECTB C KOBAJIEHTHOM
OMHApHOTO COENHEHUSL. HOJSIPHOM CBSI3BIO.
JlabopaTopHsle onbIThL. 4. M3roToBneHne XapakTeprcTHKa MexaHn3Ma 00pa3oBaHUs
MoOJIeIIeH MOJICKYJT OMHAPHBIX COSTUHCHHUN KOBaJICHTHOM CBSI3U.
YcTaHoBleHHE IPUIMHHO-CIEACTBEHHBIX
CBsI3€l: COCTaB BEIECTBA — TUI XUMHUUYECKON
CBSI3H.
CocrasieHue GOpMYITbl OMHAPHBIX COCTUHCHHMA
10 BaJICHTHOCTH U HAXOX/I€HHE BaJICHTHOCTH
3JIEMEHTOB 110 (hopMyJie OMHAPHOTO COSANHEHNSI.
Hcrionp3oBaHue GpU3NIECKOro MOJIETUPOBAHHMS
Mertammiec | B3auMojelicTBHE aTOMOB METAILIOB MEXIY OnpeneneHre NOHATHS «METaJIJIMYecKast CBA3bY.
Kas co00if — 00pa3oBaHME METAJUTNYECKUX CocraBneHue cxeM 00pa3oBaHuUs
XAMIICCKAT | gppcramios. [IoHATHE O METAJUIMYECKOM CBS3U. | METAJUTHYECKOW XMMHYECKOM CBSI3H.
ggsg;ﬂeme JlabopatopHbie ombITEL. 5. M3rotoBiieHue Hcnonbs3oBaHre 3HaKOBOT'O MOJIETTUPOBAHUS.
" MOZIEJIH, UJUTIOCTPUPYIOLIEH CBOWCTBA Ornpenenenne TuIa XUMUYECKOH CBS3H TI0
cucremariza | METAUIMUICCKOMN CBSI3H (hopmyne BeriecTsa.
st IIpuBeneHne npUMepoB BEILLECTB C
3HaHUU 00 MCTAJUIMYCCKOM CBA3BIO.
3JIEMEHTax: XapaKkTepuCTHKa MEXaHU3Ma 00pa30BaHUs
MeTasiax METAJIJTNYECKOM CBA3H.
H YcTaHoBlieHHE IPUIMHHO-CIIECTBEHHBIX
HeMeTaax, CBsI3€l: COCTaB
oBpiax BELIECTBA — THUIT XMMHYECKOM CBA3M.
XUMHYCCKOU
cnu (3) [Mpencrasienue nudopmamu mno Teme
«Xumu4eckas CBs3b» B BUJIE TaOJIHII, CXEM,
OIIOPHOT'0 KOHCIIEKTa, B TOM YHCTIE C
npumenenuem cpencts MKT
Kontponbsha
st pabora 1o
TEMEC
«ATOMBI
XUMHYCCKUX
OJICMCHTOB»
()
TEMA 2. ITTPOCTBIE BEILIECTBA (9)
IIpoctrie ITonoxenue meraioB B Ilepuonnueckoi OmnpeneneHns TOHATHNA «METAIITBD),
BEIIECTBAa- | CHCTeMe XMMHYecKHuX 31eMeHToB J[.1. «IJIACTUYHOCTBY, «TEIUIOTPOBOIAHOCTEY,
meramwiei(1) | Menneneesa. Baxxueiime pocTeie «ATEKTPOIIPOBOTHOCTEY. OTHCaHIe TOJI0KEHHUS

BEIIIECTBA_ METAJUIBI: JKeNe30, ATFOMUHHH,
KaJbIMIA, MaTHAUN, HATPHiA, Kanuit. O0mue
(u3nUecKkre CBONCTBAa METAJLIOB.

Hemonctpanuu. O0pa3mbl METaJLIOB.

JlabopatopHsbIe OIBITEL. 6. O3HAKOMIICHHE C
KOJJIEKIIUEN METAIIIIOB

3JIEMEHTOB-METAIIOB B [lepuoauueckoii cucreme
xuMuueckux 3iemenToB J1. .Menpaeneesa.
Kitaccuurkaris mpocThIX BEIIeCTB Ha METAIUIBI 1
HEMETaJLJIbI.

XapakTeprucTiKa O0Immx (PIU3UIECKUX CBOWCTB
METAIJIOB.

YcraHoBlieHHE IPUIMHHO-CIIEICTBEHHBIX CBSI3EH
MEX]Ty CTPOCHHEM aTOMa U XUMHYECKOH CBS3BIO B
MPOCTHIX BEMIECTBAX-MeTalIax.
CaMocTosATeNbHOE N3YUEHHIE CBOWCTB METAJIOB
TIPY COOJIOCHUH TIPABWIT TEXHUKH O€30MacHOCTH,
oopmMIIeHHE 0TYeTa, BKIIFOYAIOIIETO OCAHIE
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HaGJ’IIOHeHI/IH, €ro pe3yjibTaTOB, BBIBOJOB.

[Nonyuenne xummudeckoi MHGOPMAIIK 13
pa3IMYHBIX HCTOUHUKOB

IIpocteie ITonoxenue HemeTayioB B [lepuogmyaeckoit OnpenencHus TOHATHHA «HEMETaJUTBD»,
BellleCTBa- cucreMe. BaxkHele mpocThie BElecTBa- «aIUTOTPOITUS», «aJUIOTPOIHEIC BUION3MEHCHHUS,
HEMETaJUTbl, | HEMETaJLIbl, 00pa30BaHHBIC aTOMAMHU Wi Mojudukanumy. OnucaHue MOT0KCHUSA
Hx KHCJIOPOJIa, BOJIOPOa, a30Ta, cepbl, pocdopa, 3JIEMEHTOB-HEMETAIUTOB B Ileproanueckoit
CpaBHEHHE | yriiepoaa. MOJNEKyIIbl MPOCTHIX BEIICCTB- CHUCTEME XUMUYECKHX dy1eMeHToB /1. 1.
c HEMETaJIOB: BOJOPOJIA, KUCIOPOa, a30Ta, Memnpeneena.
MeTaJIaMH. | TajoreHoB. OTHOCUTENbHAS MOJICKYIISIpHAS OnpenencHre TPUHAIICHKHOCTH HEOPTaHHYESCKIX
Asmotporn | Macca. Croco0HOCTh aTOMOB BEIIIECTB K OJTHOMY W3 M3y4YCHHBIX KJIACCOB!
51(2) XMUMHYECKHX JJIEMEHTOB K 00pa30BaHUIO METaJUIbl ¥ HEMETaIJIbL.
HECKOJIBKHMX MPOCTBIX BEIIECTB — auIoTporus. | Jloka3aTelbCTBO OTHOCHTEIBHOCTH JCICHUS
AJmoTponHbie MOTUGUKAIMH KACIOPO/Ia, MPOCTHIX BEIECTB HA METAJUTbI U HEMETAJUTBL.
¢docdopa, onosa. Y cTaHOBJICHHUE PUYUHHO-CIICACTBEHHBIX CBS3CH
MeTtannnyeckie U HeMETATTHYEeCKHE CBONCTBA MEXKIy CTPOCHHUEM aTOMa U XUMHUYCCKOH CBS3bIO B
TPOCTHIX BellecTB. OTHOCUTEIBHOCTh 3TOTO MPOCTHIX BEIIECTBAX-HEMETAJIIAX.
IOHATHSL. JlemoHcTpamm. OO0OBsICHEHHE MHOT000pa3us MPOCTHIX BEIIECTB
[Mony4yenune o3oHa. OOpa3ibl OENOro U CEPOro TakuM (aKTOPOM, KaK ajTOTPOIIHS.
0J10Ba, Oenoro u kpacHoro docdopa. CamocTosTellbHOE U3Y4eHNEe CBOWCTB HEMETAILIOB
JlaGopaTopHble onbIThl. 7. O3HAKOMIICHHE C NP COOJTIOICHUH TIPaBUIT TEXHUKH 0E30M1acHOCTH,
KOJIJIEKIIMEH HEMETAIIJIOB oopmMIIeHHE OTYETa, BKIIFOYAIOIIETO OMMCAHHE
HaOJIOACHNS, €ro Pe3yIbTaToOB, BEIBOJIOB.
BeimonHenne cpaBHEHHS MO0 aHAIOTHH
Komugects | Yucno ABoraapo. KomuuecTBo BemiecTsa. OnpeneneHns MOHATHHA «KOJMYECTBO BEIIECTBAY,
o BemiectBa | Monb. MonsapHas macca. «MOIbY, «TIOCTOSIHHAsA ABOTaIpo», «MOJIAPHAS
2 KpatHbie eMHAIBI H3MEPEHUS KOIHYECTBA Maccay.
BEILIECTBA — MUJUITUMOJIb U KHJIOMOJIb,
MIJUTHMOIISPHAs, 1 KHIIOMOJIPHAst MAcChl Pewenue 3agauu ¢ UCTIONIB30BAHUEM MTOHSTUN
BelllecTBa. PacyeTsl ¢ UCII0Ib30BaHueM MoHATHi | «KOIHHUCCTBO BEHICCTBA», «(MOJIIpHAA Maccay,
«KOIIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «IIOCTOSIHHAs ABOTAZPO»
«TocTostHHAs ABoraipoy. JleMoHCTpaIiy.
Hexkotopsie MeTauIbl 1 HEMETAILIBI C
KOJIMYECTBOM BellecTBa 1MoJjb
Mossipusiii | MomsapHbIii 06beM ra3000pa3HBIX BEIIECTB. OmnpeneneHns MOHATHIA «MOJISIPHBIN 00beM
00BeM KpaTHble equHUIBI H3MEepeHHsT — ra30B», KHOPMAIBHBIE YCIOBUD.
ra3o00pa3H | MHUJDIAMOJISIPHBIA U KHIOMOJISIPHBIA 00HEMBI Pewienue 3aga4 ¢ UCNOIB30BAHUEM MTOHATUN
BIX ra3000pa3HBIX BeMIeCcTB. Pacuersl ¢ «KOJMYECTBO BEIIECTBAY, «KMOJIIPHAS Maccay,
BCIIIECTB HCIIOIb30BAHUEM TIOHATHI «KOJIIMYECTBO «MOISAPHBIN 00BEM Ta30B», KIIOCTOSTHHAS
Q) BEIIECTBA, «MOJISIPHAS Maccay, «MOJISPHBIH ABoraapo». CocTaBieHHe KOHCIIEKTa TEKCTa
00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».
Hemonctpanun. MossipHBIH 00beM
ra3000pa3HBIX BEIIECTB
Pemenue Pacuersl ¢ ucmonb30BaHUEM ITOHATHH Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM TTOHATUN
3a7a4 C «KOJIMYIECTBO BEIECTBAY, «MOIISIPHAS Maccay, «KOJMYECTBO BEIIECTBAY, «KMOJIIPHAS Macca,
HCTIONB30Ba | «MOIISIPHEIN 00BEM Ta30BY», «IHCIO ABOTAAPOY «MOJSPHBIN 00BEM Ta30B», KIIOCTOSTHHAS
HUEM ABoranpo»
TIOHSTHI
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«KOJIMYECTB
o
BELIECTBAY,
«TIOCTOSTHH
ast
ABorazipo»,
«MOJIApHas
Maccay,
«MOJIIPHBIN
00BbeM
razoe»(1)

0O060061meHn
eu
cHUCTEeMaTH3
anuys
3HAHUI T10
TeMe
«IIpocteie
BEILICCTBAY

@)

Boinonnenue 3aganuii mo teme «IIpocteie
BEIIIECTBAY

[Monyyenne XMMUYECKON MHPOPMAIIUU U3
pa3anuHbIX UCTOUHUKOB. [IpeacraBienne
nndopmanuu o Teme «IIpocTeie BemecTBa» B
BUJIE TabJIHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
qucie ¢ npuMmenenneM cpeacts UKT

KonTtponsx
as pabota
TI0 TeME
«IIpocteie
BEILIECTBA

@)

TEMA 3. COEAVMHEHN S XUMWYECKUX 3JIEMEHTOB (18)

CreneHp
OKHCJIEHHS.
OCHOBBI

HOMEHKJIATypbl

OUMHApHBIX

coenunenuii (1)

Crenenp okucienus. CpaBHEHHE CTEIICHH
OKHCJIEHMS 1 BaJleHTHOCTU. Onpeznenenue
CTETIeHH OKHCIICHHS JIEMEHTOB B
OuHapHBIX coenuHeHUsAX. CoCTaBlIeHHE
(dhopMyn OMHAPHBIX COEIMHEHH, OOLIHI
croco0 UX Ha3BaHUM.

BuHapHbIe cOeTMHEHNSI METAIIOB U
HEMETAJUIOB: OKCHABI, XJIOPHUABL, CYIb(OHUIBI
u 1ip. Coctasnenue GopmMy OMHAPHBIX
COEIUHEHUI

OnpeﬂeneHI/m MOHSTHUH «CTETCHb OKHCIICHHA,
«BaJICHTHOCTB).

CpaBHCHI/Ie BAJICHTHOCTH M CTCIICHU OKHCJICHHSA

Oxcuppr (2)

BuHapHbIe coeTMHEHHs HEMETAJLIIOB:
OKCH/IBI, JIETY4HE BOJOPOIHBIC
COEMHEHHS, MX COCTaB U Ha3BaHU.
[peacTaBuUTETN OKCUIOB: BOJA,
YIIIEKUCTIBII ra3, HerallleHas! U3BeCTb.
[peacTaBUTEH JETYIUX BOJOPOIHBIX
COEIMHEHUIA: XJIOPOBOIOPO/ U AMMHUAK.
Hemoncrpanun. OO0pa3mbl OKCHIOB.

JlaGopaTopHble onbIThL. 8. O3HaKOMIJIEHHE C
KOJUTEKIMen OKcHaoB. 9. O3HaKOMIIEHHE CO

Omnpenenenre TOHATHS «OKCHIBD.
Onpenenenre IPUHAICKHOCTH HEOPTaHHYECKIX
BEIIIECTB K KJIACCy OKCHIOB IO (hOPMYIIE.
Omnpenenenre BaICHTHOCTH M CTETIICHA
OKHCJICHHUS DJICMEHTOB B OKCHJIAX.

OmnricaHne CBOMCTB OTACTBHBIX MPEICTaBUTENCH
OKCHJIOB.

CocraBieHnne GOpMyI U Ha3BaHUN OKCHIOB.
IIpoBeneHne HaOMOCHNH (B TOM YHCTIE
OITOCPEIOBAHHBIX ) CBOMCTB BEIICCTB U
MIPOUCXOIAIINX C HUMU SIBJICHUM, C
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cBoiictBamu ammuaka. 10. KauectBenHas
peaKkuys Ha YrIIeKUCIIbIA ra3

COOJTIO/IEHUEM TTPABUII TEXHUKHU O€30MaCHOCTH;
o(hopMIICHHE OTYETa C OIHCAHHEM
IKCIEPUMEHTA, €r0 PEe3yJbTATOB U BHIBOJIOB

OcHoBanus (2)

cHoBaHus (2/2) OcHOBaHMS, UX COCTaB U
Ha3BaHUA. PacTBOPUMOCTH OCHOBaHUI B
Boze. [IpencraBuren menovei:
THIIPOKCHUJIBI HATPUS, KAJTUAS ¥ KaJIBIIHSL.
[ToHsATHE 00 MHAUKATOPAX U KAUCCTBEHHBIX
peakusx. JlemoncTparuu. OOpasisl
OCHOBAHUII.

KucnorHo-1menouHsie WHAUKATOPhI U
N3MCHCHUEC UX OKPACKHU B IEI0YHOMN cpeac

OnpenencHus TOHATHHA «OCHOBAHUSD», «IICTOYM,
«KAYeCTBCHHAS PEAKIHSD», AHIUKATOPY.
Knaccudukarys ocHOBaHHH TI0 paCTBOPUMOCTH B
BOJIE.

Ornpenenenye NPUHAIISSKHOCTH HEOPraHUUIECKUX
BEIIIECTB K KJIACCY OCHOBAHUH 1O GopMyIie.
OrnpeienieHne CTENEHN OKUCICHHSI SJIEMEHTOB B
OCHOBaHHUSX.

OrnucaHuie CBONCTB OT/ENBbHBIX MpeicTaBUTENeH
OCHOBaHUH.

CocrasieHue GopMyJT U Ha3BaHUN OCHOBaHH.
Hcrionp3oBaHue TabIMIBI PACTBOPUMOCTH LIS
omnpejieNieHus] paCTBOPUMOCTH OCHOBAHHM.
VYcraHoBNeHHE TEHETUYECKOM CBSI3U MEXKIY
OKCHJIOM W OCHOBaHHEM U Hao0OpOT

Kucnorsr (2)

Kucnorsl, ux cocTaB U Ha3BaHUS.
Knaccuduxkarms kucnot. [IpencraBurenu
KHUCJIOT: CE€pHasi, COJsiHasl, a30THAsI.
[TousiTHE O HIKaIe KACIOTHOCTH (IIKajie

pH).

V3MeHeHne OKpacKu HHANKATOPOB.
Hemoncrpanun. OOpasiibl KUCIIOT.
KucnorHo-111e1104HbIE UHANKATOPBI U
WU3MEHEHUE UX OKPACKU B HEUTPaJILHOU U
KHUCJIOTHOM cpeiax. Y HUBEpCaJIbHbII
MHIIUKAaTOp U U3MEHEHUE €r0 OKPacKH B
pa3nmnunbIX cpenax. lkana pH

Jlabopatopusie onbIThL. 11. Onpexnenenue
pH pacTBOpOB KHCIIOTHI, IIEJI0YH M BOABL.
12. Onpenenenne pH quMoHHOTO U
SIOJIOYHOTO COKOB Ha Cpe3e III0J0B

Ornpenenenus MOHITHH «KHUCIOThD», «KKHUCIOPOI-
COJICPIKAIINE KUCIOTBI», «OSCKHCIOPOIHbIC
KHCIIOTBI», «KUCIIOTHASI CPEIAY, «ILETOTHAS
cpenay, «HelTpagbHas cpeaay, «ikaina pH».
Knaccudukaims KMCIOT M0 OCHOBHOCTH U
COJICP KAHUIO KUCITOpPO/a.

OnpeneneHre NPUHAICKHOCTH HEOPTaHUYECKUX
BEILIECTB K KJIACCY KUCIIOT 110 (hopmyIie
OmnpeneneHre CTENeHN OKUCICHUS JIEMEHTOB B
KHCIIOTaX.

OmnrcaHne CBOMCTB OTACIBHBIX MPEICTaBUTENEH
KHCIIOT.

CocraBnenue GpopmyI U Ha3BaHHUN KHCIIOT.
Hcnonp3oBanue TabIUIbI pAaCTBOPUMOCTH IS
OIIpeIeNIeHNs] PACTBOPUMOCTH KHCIIOT
YcTaHOBIIEHUE TEHETUUECKOM CBSA3H MEXKIY
OKCHJIOM U THUAPOKCHUAOM M HA00OPOT.
IIpoBenenune HaOmoaeHNH (B TOM YHCTIE
OITOCPEIOBAHHBIX) CBOMCTB BEIIECTB U
MIPOUCXOAIINX C HIMU SIBICHUH C COOIOACHNEM
MIPaBHJI TEXHUKU 0€30MacHOCTH; 0 OpPMIICHHE
OTYeTa C OMHCAaHUEM SKCIIEPIMEHTA, €T0
PE3yABTATOB U BHIBOAOB. McciienoBanme cpeas
pacTBopa C IIOMOIIBI0 HHIUKATOPOB.
DKCIeprMEeHTaIbHOE Pa3IMdeHIe KUCIOTH U
IEJI0YH C TIOMOIIBI0 HHANKATOPOB

Comu xak
[POM3BOIHBIC
KHUCIIOT U
OCHOBaHHH (2)

Conu KaK IPOU3BOAHBIE KHACIOT U
ocHoBaHHMi. MIX cocTaB 1 Ha3BaHU.
PactBopuMoOCTS coineil B BOJE.
IIpencraBurenu conei: XJI0puj HATpus,
kapOoHat u (ocdar KaapIus.

Onpenenenne NOHATHS «commy.OnpenencHne
MIPUHAITISKHOCTH HEOPTaHUIECKHX BEIIECTB K
KJaccy coneit mo opmyne.OmnpeneneHue
CTCTICHH OKHCJICHHS DJICMEHTOB B COJISX.
OmnricaHue CBOMCTB OTACTBHBIX MPEICTaBUTEINCH
CoJeH.
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Hemonctpanuu. OOpasibl Coei.

JlabopatopHbie ombITEL 13. O3HaKOMIICHHE
C KOJUIEKIIMEH coneit

CocraBieHre GOpMYIT U Ha3BaHUH COJCH.
Hcnonp3oBanme TaOIUIBI PACTBOPUMOCTH LIS
OIpeIeNeHNs PACTBOPUMOCTH COJIEH.
[IpoBenenue HabmoaeHUI (B TOM YnCIie
OITOCPEZOBaHHBIX ) CBOMCTB BEUIECTB U
MIPOUCXOJISIIINX C HUMU SIBIICHUH, C
COOJTIO/ICHHUEM TTPABUII TEXHUKU O€30MacHOCTH;
ohopMIleHHE OTYETa C OIHCAaHHEM
9KCIIEPUMEHTA, €r0 Pe3yJIbTaTOB U BHIBOJIOB

O060061meHne
3HAHUI O
KJ1accuUKaIIH
CIIOJKHBIX
Berects (1)

Knaccmbmcaum{ CJIOKHBIX BEHICCTB I10

coctaBy. CocraBiienue GopMys1 U Ha3BaHUIA
OKCHJIOB, OCHOBaHHH, KUCJIOT U COJICH.

Pemenue skciepuMeHTANIBHBIX 3a/1a4 Ha
pacro3HaBaHUE PACTBOPOB KUCIOT U
() (71

Knaccugukanus cI0KHBIX HEOPTaHUIECKUX
BEIIIECTB MO COCTaBY Ha OKCHIbI, OCHOBAHUS,
KHCJIOTBI M COJIM;, OCHOBAHMUSI, KUCJIOTHI U COJIH IO
PacTBOPUMOCTH B BOJIC; KUCIIOTHI 10 OCHOBHOCTH
U COZICPKaHUI0 KHCIOPOa, C HCIOIh30BAHUEM
pa3ayHbIX (HOPM MPEICTABICHHS
knaccudukarmu. CpaBHEHHUE OKCHJIOB,
OCHOBAHUH, KUCIIOT U COJIEH MO COCTAaBY.
OnpenenceHre MPUHAICKHOCTH HEOPraHHYSCKIX
BEILIECTB K OIHOMY M3 M3YYEHHBIX KIIACCOB
COeIMHEHUI 1o hopMmyIie.

OnpenencHre BAJICHTHOCTH M CTCIICHH
OKHCJICHHS DJIEMCHTOB B BEII[CCTBAX.
OCYLHCCTBHCHI/IC PIH}IyKTI/IBHOFO n JlellyKTI/IBHOFO
0000I11IeHHS.

[Monyyenne XMMU4ECKOH MHPOPMAIIMU U3
Pa3IMYHBIX UCTOYHUKOB.

[Mpencrasienue nudopmaiyu o Teme
«OcHOBHBIE KJIaCChl HEOPTaHMYECKUX
COCIMHEHUI» B BUIE TaONHUII, CXEM, OLIOPHOTO
KOHCIIEKTa, B TOM YHCJIe C IPUMEHEHHEM CPEICTB
UKT

AwmopdHble 1
KPUCTAIUTHYECK
ue Bemectsa (1)

AMOpQHBIE U KPUCTAIIIMYECKHE BEIECTBA.
MexMmoneKkysipHble B3aUMOJEUCTBYSIL.
THITBI KPUCTAIITMYECKUX PEILICTOK.
3aBUCHMOCTb CBOWCTB BEILIECTB OT TUIIOB
KPHCTAJUIMYECKHUX PELIETOK.
HemoncTpaumu. Moaenu KpucTain4ecKux
PEILIETOK XJIOpUAA HaTpus, ajaMa3a, OKCHIa
yriepona (IV).

Jlabopatopusie onbITHL. 14. O3HaKOMIIEHHE
C KOJUIEKLIMEH BEIIECTB C PA3HBIM THUIIOM
KpUcCTalinyeckon pewmerku. M3roroBnenue
MoJeel KPUCTAIIMIECKNX PEIIETOK

OmnpejeneHusi MOHATHI «aMOp(HBIE BEIIECTBAY,
KKPUCTAJUINIECKHE BEIIECCTBAY,
CKPUCTAJUIMYECKAs PEIIeTKa», K HOHHAS
KpHUCTaJUTNUECKas perieTKay, «aToOMHas
KpHUCTAJUTNYECKas PElIeTKay, «MOJIEKYIIIpHas
KpHUCTAJTMYECKas PelIeTKay, «MeTaJuTndecKast
KpHUCTaJUTHYECKas PeIIeTKay. Y CTAaHOBJIICHHE
MPUIHHHO-CIIEACTBEHHBIX CBA3EH MEXKIY
CTPOECHHEM aTOMa, XUMHYECKON CBS3BI0 U TUIIOM
KPHUCTAUTNYECKON PEIIETKH XUMUIECKIX
COEIMHEHHUI.

XapakTeprcTHKa aTOMHBIX, MOJICKYIISPHBIX,
HMOHHBIX METAJUTMYECKIX KPUCTAIUTHYECKIX
PEIIETOK; CPeabl pacTBOPa € TIOMOIIBIO TITKAITBI
pH.

[IpuBenenne mpuMepOB BEMIECTB C pa3HBIMHU
TUTIAMH KPUCTAITNYECKON PEIeTKH.
IIpoBeneHne HaOMOCHNH (B TOM YHCTIE
OITOCPEIOBAHHBIX ) CBOMCTB BEIICCTB U
MIPOUCXOJIAIINX C HIMU SIBIICHUHA C COOTIOICHUEM
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MIPaBWJI TEXHUKH 0€3011acCHOCTH; O OpMIIEHHE
0T4eTa C OMMCaHUEM HKCIIEPHMEHTA, €ro
Pe3yJIbTaTOB U BHIBOJIOB.

CocraBneHne Ha OCHOBE TEKCTa TaOJIUIIBI, B TOM
yycie ¢ npumenenueM cpeacts KT

Yucrteie
BeIllECTBA U
CcMecH.
MaccoBas u
o0beMHas JONH
KOMIIOHEHTOB B
cmecu (1)

UucThle BemecTBa U cMecH. [Ipumepst
JKUJIKUAX, TBEPBIX U Ta3000pa3HBIX CMECEH.
CBOlCTBa YHCTHIX BEIIECTB U cMecel. Mx
coctaB. MaccoBast 1 00beMHast JOJIH
KOMITOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C
WCTIOJb30BAHUEM TIOHSTHUS «TOJISD».
JlabopatopHbie ombIThL 15. O3HaKOMIICHHE
¢ 00pa3IoM TOPHOU TTOPOIBI

Omnpe/iesieHUs TOHATHH «CMECH», «MacCoBast
JIOJIS PACTBOPEHHOI'O BEIIECTBAY, «00beMHasI
JIOJISI BELIECTBA B CMECHY.

[TpoBenenue HaOmOACHNH (B TOM YnCIIe
OIOCPE0BAHHBIX ) CBOMCTB BEIIECTB U
MPOUCXOIAIINX ¢ HUMU SIBIICHUH C COONIOIEHHEM
MPABUIT TEXHUKH 0€30MACHOCTH;
o(hopMIIEHHE OTYETA C OITHCAHUEM
HKCIIEPUMEHTA, €0 PE3YIbTaTOB U BBIBOJIOB.
Penienue 3a1a4 ¢ UCIIOAL30BAHUEM IIOHATHI
«MaccoBas J0JIs DJIEMEHTA B BEILIECTBEY,
«MaccoBast JI0JIs1 PACTBOPEHHOI'O BEIIECTBAY,
«00BeMHast 011 ra3000pa3HOro BEIICCTBAY

Pacuetsl,
CBSI3aHHBIE C
MTOHSATHEM
«TOJISD».
O6o001EeHne 1
CUCTEMAaTH3aIIHs
3HAHUH 10 TeMe
«CoeTMHEeHHS
XUMHYECKUX
251eMeHTOBY (3)

PaC‘IeTLI, CBs3aHHBIC C UCITIOJIb30BAHUEM
MOHATHUA «O0JI5D).

BrinmonHenue 3agaHui 1Mo TeMe
«CoeanHEHNST XUMUYECKUX DJIEMEHTOB)

Pemenne 3a1a4d ¢ UCMOIL30BaHUEM MTOHATUH
«mMaccoBas J0JIs DJIEMEHTA B BEILECTBEY,

«MaccoBast JI0JIs1 PACTBOPEHHOT'O BEIIECTBAY,
«00BeMHast 10715 Ta3000Pa3HOro BEIIECCTBAY.

I[IpencraBieHne HHPOPMALIUH 110 TEME
«CoennHeHHs. XUMUUYECKUX 3JIEMEHTOB) B BUIIE
Ta0JINL, CXEM, OTIOPHOI'O KOHCIIEKTAa, B TOM YHCIIE
¢ npumenenuneMm cpeacts UKT

KontpomnsHas
pabora o Teme
«CoenvHeHHs
XUMHUYECKHX
aeMeHToBY (1)

TEMA 4. UISMEHEHUI, ITPOUCXOSIINE C BEILIECTBAMU (15)

duznyeckue
SIBJICHUSL.
Paznenenne
cmeceii (1)

IlonsaTre sSBIIEHNH KaK U3MCHCHUI,
MIPOUCXOIAIINX C BEIIECTBOM. SIBiIEHM,
CBsI3aHHBIE C U3MEHEHNEM
KPHCTAJUIMYECKOTO CTPOEHHMS BEIIECTBA MIPU
MIOCTOSTHHOM €T0 COCTaBe, — (H3HUECKUE
siBIICHUSL. PU3UYECKHE SBICHUS B XUMUU:
JVCTHIISIINS, KPUCTAJUTN3AIHS,
BBITAPHMBAHNE W BO3TOHKA BEIIIECTB,
(unpTpoBaHUE M IEHTPUPYTHPOBAHUE.
Hemoncrpanuu. [IpuMeps! GU3HIecKux
SIBIICHUI: TUIaBJIEHHE MapadHa; BO3TOHKA
Hoza WK OCH30MHON KUCIIOTHI,
pacTBOpEHHE OKPAIIeHHBIX COJIEH;

T y3ust IYMIICTHIX BEIIECTB C TOPSIIEH
JaMITOYKH HaKaJIMBaHWS

OrmpeneneHus NOHATHH «IUCTHIUISIUS, YIIH
HEPErOHKaY, «KPUCTATTH3ALINSY,
«BBINIApHBaHKE», «(QUIBTPOBaHHE», «BOTOHKA,
W CYOTMManusy, OTCTauBaHHE,
«UIEeHTPUPYTHPOBAHUE.

YcraHoBlieHHE PUYMHHO-CIIEICTBEHHBIX CBS3EH
MEeXITy (GU3NIECKAMHU CBOHCTBAMH BEIIECTB U
Croco0OM pa3ereHus cMece
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XuMHudecKne
SIBJICHUSL.
VcnoBus u
TIPU3HAKH
MIPOTCKAHUS
XUMHYECKHUX
peakimii (1)

SIBieHUs, CBSI3aHHBIC C H3MCHECHUEM
COCTaBa BEIECTBA, — XUMHUYCCKHC
peaxiw. [IpU3HAKK U YCITOBUS MPOTEKAHUS
XUMUYECKUX peakiuuid. Beinenenue
TEIUTOTHI U CBETa — PEAKITUH TOPCHUSL.
[ToHsTHE 00 K30 U FIHIAOTCPMHUICCKHUX
peakiusax. Jemoncrpauuu. IIpumepst
XUMHWYECKHX SIBIICHHUIA: TOPEHUE MArHUS,
(dochopa; B3auMOICHCTBUE COMTHON
KHCJIOTBI C MPaMOPOM HIJIH MEJIOM

OnpeneneHus NOHATUH «XUMHUYECKAs PEAKLIUY,
«peaKIH TOPEHUsD, «IK30TEPMHUUYECKHE
PEAKIMNY, «IHIOTEPMHUECKUE PEAKIIUN.
HaOmronenue n onvcanye MpU3HAKOB U YCIOBUH
TEYEHUs] XUMHUECKUX PEaKLUil, BEIBOJBI HA
OCHOBaHMU aHaJM3a HaOmoaeHui 3a
SKCIEPUMEHTOM

3akoH
COXpaHEeHUS
Macchl BEIIIECTB.
XuMHUECKHe
ypaBHenus (1)

3aKOH COXpaHEeHUsI MacChl BEIIECTB.
XUMHUYECKUE ypaBHEHUS. 3HAUCHUE
UHJEeKCcoB U KoddduimenToB. CocraBieHne
YpaBHEHUH XUMHUYECKUX peaKIui

Ornpenienenne MOHITHI «XUMHUYECKOe
ypaBHEHHE.

OOBsCHEHUE 3aKOHA COXPAHECHUS MacChl BEIICCTB
C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
CocTtaBiieHre ypaBHEHUN XUMHUYECKUX PEAKITU
Ha OCHOBE 3aKOHA COXPAHEHHsI MacChl BEIIECTB.
Knaccudukanus XUMHISCKHX PEaKIHA 10
TeI10BoMY 3(pexTy

Pacuersl 1o
XUMHIECKUM
ypaBHeHUsM (3)

PaC‘IeTI)I 10 XUMHUYECCKUM y'paBHCHI/IHM.
Pelienue 3aa4y Ha HaXOXEHUE
KOJIMYECTBA, MAcChl MM 00beMa IPOIyKTa
peaKInu 10 KOJIUYECTBY, MacCe WIN
00bEeMy HCXOIHOTO BemiecTBa. Pacuers ¢
HCIIOJIb30BAHMEM TIOHSITHS «JIOJIS, KOraa
HCXOJIHOE BEIIECTBO JaHO B BHJE PacTBoOpa
C 3aJIaHHON MacCOBOH JoNeH
PACTBOPEHHOTO BEIIECTBA I COACPIKUT
OIPEACIECHHYIO JIOJII0 IPUMECEH.

BI)I]'IOJ'[HGHI/IG paC‘ICTOB 10 XUMHUYCCKUM
ypaBHeHI/ISIM Ha HaXOXKJICHHUEC KOJINYCCTBA, MaCChI
WM 00beMa MPOAYKTa PEaKIH 10 KOJIHYECTRY,
Macce WK 00beMY HCXOJJHOTO BEIIECTBA; C
HCII0JIb30BAHMEM TIOHSTHS «JI0JIS», KOoraa
HCXOJIHOE BEILIECTBO JaHO B BUIE PacTBOpa C
3aJJaHHOM MAacCOBOM J10JIEM paCTBOPEHHOT O
BEIIIECTBA WM COJCPKHUT OIPeIeIEHHYIO JOMII0
puMecen

Peakiiun Peaxuuu paznoxxenus. Ilpencrasienue o OnpeneneHus TOHATHIA «PEaKINK COSIUHEHISD,
Ppa3IOXKEHUsI. CKOpPOCTH XUMHYECKIX PEaKIIUi. «KaTanu3aTopbh), «(HepMeHTHI».
[TonsiTre o Karammsaropsr. @epMeHTHI. Knaccudukalims XuMHIECKUX peakiui Mo YUCITy
CKOpPOCTH U COCTaBY HCXOIHBIX BEIIECTB U MPOIYKTOB
XUMHYECKOil Hemoncrpauuu. [Tonyuenue rugpokcuaa peaKLym.
peaxuuu u me (IT); pasnoxkenne nepManranara Ha6uroieHue 1 oIMcaHue NPU3HAKOB M YCIOBHIA
KarajamsaTopax | KW, pasjIOKEHUE NIEPOKCHAA BONOPOIA € | reqenns XMMHYECKHX PEAKIMI, BHIBOIEI HA
(1) HIOMOIIBIO AMOKCHIA MAPIaHIA U KaTalasbl | ocpopaHMM aHANW3a HAOMIOACHHH 32
KapTodens Ui MOPKOBH SKCIIEPHMEHTOM.
CocraBlIeHHE Ha OCHOBE TEKCTa CXEMBI, B TOM
yuciie ¢ npuMenenuem cpeacts UKT
Peakmuu Peakmuu coennnenus. Kataautuaeckue u Ornpenienienys MOHATHH «PEAKIMY COEAUHEHUY,
COCIMHECHUS. HEKaTAIMTHYECKIE PeaKInu, 00paTuMbIe U «PEAKIMY PASTIOKEHHSY, «OOPATUMBIE PEAKITHID,
HCHO‘IKI/I HeO6paTI/IMBIe peaKL[I/H/I. «HeO6paTI/IMBIe peaKun», «KaTaJIUTUYCCKUC

nepexomos (1)

Jlabopatopusie ombITEL 16. OKucIeHNE
MeIH B IUIAMEHH CITUPTOBKHU MIJIU TOPEITKH

PEaKIHI), «HEKATATUTHICCKHE PEAKIIUM».
Kraccudukanus XAMHIECKHX PEAKIHil IO YHCITY 1
COCTaBY MCXO/HBIX BEIECTB U MPOLYKTOB PEAKIIHH;
HAaTPAaBJICHUIO POTEKAHUS PEAKIIIH; YIACTHIO
KaTaan3aTropa. Ha6monenue
Y ONHCAaHWe MPU3HAKOB M YCIOBUI TEUESHMUSI
XAMHYECKUX PEaKIINii, BHIBOJBI HA OCHOBAHHH aHAJN3a
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Ha6HIOZ[eHI/H71 3a OKCIIEPUMEHTOM

Peakiuu
3aMelIeHUs.
Pan aktuBHOCTH
MeTtaios (1)

Peaxuymu 3amerenust. Psg aktuBHOCTH
METaJUIOB, €T0 UCIIONIb30BAHME IS
TIPOTHO3UPOBAHUS BO3SMOXKHOCTH
MIPOTEKaHUs PEaKIui MEXIY METalIaMH U
KHCIJIOTaMH, PEaKIUil BEITECHEHUS OIHUX
METaJJIOB U3 PACTBOPOB HX COJICH APyruMu
MeTautaMH. JleMoHCTpanuy.
BzanmopeiicTBue pa30aBIeHHBIX KHCIIOT C
Metasutamu. JlabopaTopHble OIBITHL. 17.
3amMeleHre Mey B pacTBOPE XJI0pUIa
memu (IT) xenezom

OmnpeneneHus MOHATHH «PEAKIMN 3aMELICHIS,
«psil aKTHBHOCTH METAJLIOBY.

Krnaccudukanms XuMHYeCKUX Peakyi 110 YHCITy
Y COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB
peakuud. Mcnonb30BaHue IEKTPOXUMUYECKOTO
psina HanpsDKEHUH (AKTHBHOCTH) METAJUIOB ISt
olpeieieH st BO3SMOXKHOCTH TIPOTEKAHUS
peakIuii MeX 1y MeTajlaMy ¥ BOJHBIMU
pacTBOpaMu KHCIIOT H coieil. Habmoaenue u
OITMCaHNe PU3HAKOB M YCIIOBUH TEUEHHS
XMMHUUYECKUX PEaKIMi, BEIBO/IBI HA OCHOBAaHUU
aHaJ3a HaOJIIoIeHHUH 32 SKCIIEPUMEHTOM

Peakiun
oOMeHa.
[IpaBusno
Bepromne (1)

Peakiun oOMeHa. Peakiuu HelTpamu3aium.
YcnoBus mpoTrekaHus peakuuii oOMeHa B
pacTBOpax 10 KOHILA.

JemoHcTpau. PacTBopeHue ruipokcuaa
menu (II) B kucnorax; B3auMoaeicTBre
okcuna meau (II) ¢ cepHoit kucnorol npu
HarpeBaHuu

OmnpejeneHus MOHATHI «peakui 0OMeHa,
«peaKLnK HeUTpaIN3aIHN».

Knaccudukanms XuMH4ecknx peakiyi 1mo Yuciy
1 COCTaBy UCXOJHBIX BEIICCTB U MPOAYKTOB
peakiuu. Vcrnonap3oBaHue TaOIUIBI
PacTBOPUMOCTH JUISI OTIPE/IIIEHHS BO3SMOKHOCTH
MPOTEKaHUs peakiuii ooMeHa. Habmronenue u
OIMMCAaHNE TPU3HAKOB U yCJ'IOBI/[ﬁ TCUCHUA
XUMHNYCCKHUX peakum‘/'l, BBIBO/JIbI HA OCHOBAHUU
aHayn3a HaOMIoIeHUH 3a HKCIIEPUMEHTOM

Tunsr
XUMHYECKHUX
peakuuii Ha
npuMepe
CBOMCTB BOJBI.
IlonsiTue o
ruapomnuse (1)

Tunel XUMUYECKUX peakLUi Ha IpUMepe
CBOWCTB BOJbl. Peakuys paznoxeHust —
3JIEKTPONN3 BOABI. Peakiuu coequHeHus —
B3aMMOJIEHCTBHE BOABI C OKCUIAMHU
METAJIJIOB 1 HEMETAJIIOB. Y CIIOBUE
B3aMMOAEHCTBUS OKCHIOB METAIIOB U
HEMETaJuIoB ¢ BOIOoM. IlonsaTue
«THAPOKCUBD». Peakuuu 3aMereHns —
B3aMMOJEICTBUE BOJBI C METAJIIIAMU.
Peaxnu oOMeHa — rUIpOIN3 BEIIECTB

Onpenenenre TOHITHS «KTHIPOITH3Y

O060061enue u
CHCTEMAaTH3aIN
s1 3HAHUH 110
TeMe
«H3meHenus,
MIPOUCXOIAIINE
C BEILIECTBAMUY

3

BrimosiHeHUE 3agaHUN 110 TEME
«3MeHeHsI, IPOUCXOSIINE C
BEIIECTBAMM

Hcronp3oBaHNE 3HAKOBOTO MOJETUPOBAHMUS.
[Tomyyenne xuMUIeCKO# HHPOPMATIUH 13
Pa3NIUYHBIX HCTOYHUKOB.

IIpencraBnenne nHPpOpPMAIHH 110 TEME
«M3MeHeHNs, TPONCXOASIINE C BEIIECTBAMM) B
BHU/IE TAa0JIHII, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM
yuciie ¢ npuMenenuemM cpeacts UKT

KouTponbHas
pabora o Teme
«3menenus,
TIPOUCXOIAIINE
C BEIIECTBAMM

(1)
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TEMA 5. [IPAKTUKYM 1. «[TIPOCTEHILME OIEPALMU C BEILIECTBOM» (5)

ITpaBuiia TEXHUKA
6e30macHOCTH
mpu pabote B
XUMHYECKOM
KaOuHeTe.
IIpuemsr
obparieHus ¢
nabopaTOpHBIM
00opyIOBaHHEM U
HarpeBaTesIbHbIM
u npubopamu (1)

[paBuia TeXHUKH 6€30MACHOCTH MPH
pabote B xumudeckoM kabunere. [Ipuembl
o0palneHus ¢ 1a00paTOpHBIM
000pyI0BaHHEM U HATPEBATEIBHBIMH
npudopamu

Pabora c 1abopaTopHBIM 000pYAOBaHHEM U
HarpeBaTeNbHBIMU MPUOOPAMH B COOTBETCTBUH C
MpaBHJIaAMH TEXHHKH OE30MaCHOCTH.

BeinosiHeHHE MPOCTENIINX TPHEMOB 00paIleHUs
C JIaOOpaTOPHBEIM 000PYIOBAHUEM: C
71a00pPaTOPHBIM IITATHBOM, CO CITUPTOBKOM

Habnronenus 3a
U3MEHCHUSAMU,
TIPOUCXOISAIINAM
U C ropseit
CBEUOH, U UX
OMHUCaHKe
(momanrHuit
sKcriepuMeHT/ 1)

HaGmronenus 3a M3MEHEHUSIMH,
MIPOUCXOJISIIIMMU C TOPALIEH CBEUOH, U UX
onucaHue

PaGora ¢ maGopaTopHbIM 000pYIOBaHHEM U
HarpeBaTeNbHBIMU MPUOOPAMH B COOTBETCTBUH C
MpaBHIaMH TEXHUKH 0€30MaCHOCTH.
HaGimonenne 3a CBOMCTBaMU BELIECTB U
SIBJICHUSIMH, TIPOUCXOJISIIIIMMHE C BEIIECTBAMHU.
Omnucanne XUMIYECKOT0 IKCIICPUMEHTA C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
pO}IHOFO) SI3bIKA U A3bIKa XUMHH.

CocraBiieHHe BBIBOJIOB TI0 Pe3yabTaTam
MPOBEICHHOTO 3KCIIEPUMEHTA

AHanu3 MoYBbI
1 BOJBI
(momanrHui
sKcriepuMenT/1)

AHau3 MoYBEI U BOIBI

PaGota ¢ tabopaTtopHbIM 000pyJOBAaHHEM U
HarpeBaTelbHBIMU IIPUOOPAMU B COOTBETCTBUH C
MpaBUJIaMH TEXHUKH O€30I1aCHOCTH.
Bemmonnenne nmpocTelmux npueMoB o0palieHus
¢ 1abopaTOpHBIM 000pPYIOBAHHEM: C BOPOHKOIA, €
(uIBTPOM, CO CIIUPTOBKOI.

HaGmronenne 3a cBOMCTBAMHU BEIIECTB U
SBIICHUSIMU, TIPOUCXOJSIIIMIMHU C BEILIECTBAMH.
OmnucaHue XMMHUYECKOro 3KCIIEpUMEHTa ¢
MIOMOILBIO €CTECTBEHHOTO (PYCCKOT0 MIIN
POIHOTO) s3bIKa U s3bIKa XUMUH. CocTaBIeHHE
BBIBOJIOB TI0 PE3yJIbTaTaM MPOBEJEHHOTO
JKCIEpUMEHTa

[Ipuznaku
XMMHUYECKUX
peakrmii (1)

IIpu3HaKy XUMUYECKUX pEeaKLUl

Pabora ¢ mabopaTtopHBIM 000pyIOBaHHEM U
HarpeBaTelNbHBIMH IIPUOOPaAMH B COOTBETCTBUH C
MpaBWJIaMH TEXHUKH O€30I1aCHOCTH.
BrimonaeHne npocTeRuX IPHUEMOB 0OpaIeHust
¢ 1ab0paTOPHBIM 000PYIOBAHUEM: C
71a00paTOPHBIM IITATHBOM, CO CITUPTOBKOH.
HaOmroneHue 3a cBOMCTBAaMH BEIECTB U
SIBJICHUSIMH, TTPOUCXOJISIIIMIMHU C BEIIECTBAMH.
Omnncanne XMMHUYECKOr0 SKCIIEPUMEHTa C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
PORHOTO) S3bIKA U SI3BIKA XMMUH.

CocraBneHne BEIBOIOB IO PE3yabTaTaM
MPOBEAEHHOT O YKCIIEPUMEHTA
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[Ipurorosnenue
pacTBopa
caxapau
OlpeieNIeHue
MAacCOBOH JTOJTH
€ro B
pacteope(1)

[IpuroroBieHue pacTBOpa caxapa u
omnpeJeseHIe MacCOBOM JIONHU €ro B
pactBope

Pabora c 1abopaTopHBIM 000pYHOBaHHUEM U
HarpeBaTelbHBIMH MPUOOPAMHU B COOTBETCTBUH C
MpaBUJIaMH TEXHUKH O€30TaCHOCTH.
BeinonHeHHe MPOCTEHINNX TPUEMOB 00palleHUs
¢ J1abOpaTOPHBEIM 000PYIOBAHUEM: C MEPHBIM
[IJTMHAPOM, C BECAMH.

HaOnronenue 3a cBoOMCTBaMU BEIIECTB U
SIBJICHUSIMU, TIPOMCX OISIIIIUMH C BEIIECTBAMH.
OnucaHue SKCIepUMEHTa C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'0 WIIA POTHOTO) SI3BIKA U
SI3BIKA XHUMUH.

CocraBnieHne BBIBO/IOB IO PE3yIbTaTaM
MPOBEIEHHOT 0 HKCIIEPUMEHTA.

[TpuroroieHne pacTBOPOB C ONpe/eNICHHON
MaccOBOM JIONel PaCTBOPEHHOTO BEIECTRA.
[TpurorosieHue pacTBopa 1 paciyeT MacCoBOH
JIOJIN PaCTBOPEHHOT'O B HEM BEIllECTBA

TEMA 6. PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB (31)

PactBopenue
KaK (pU3HKO-
XUMHUYECKHUI
IpoLecc.

PactBopumMocCTs.

Turnel
pactBopos (1)

PactBopeHue Kak (PU3HKO-XUMHUYCCKHIT
npouecc. [lonarue o ruaparax u
KpUcTaJIoruapaTax. PactBopuMocTsb.
KpuBble pacTBOpUMOCTH Kak MOJETH
3aBHCUMOCTH PaCTBOPUMOCTH TBEPIBIX
BEIIIECTB OT TeMuepaTypsl. HackimeHnsle,
HEHACBIIICHHBIC U TIEPECHIII[CHHBIE
PacTBOpHL.

3HaueHHe PacTBOPOB AJIS MPUPOIBI U
CEIIbCKOI'0 X035 CTBa

OrnipenienieHus IOHATHIT «PacTBOP», «THUIPAT,
«KPHCTAIJIOTUIPAT», «HACHIILEHHBIN PacTBOP»,
«HEHACBILIEHHBIH PaCTBOP», «TIEPECHIIICHHBIN
pacTBOP», «PaCTBOPUMOCTB.

Omnpenenenne pacTBOPUMOCTH BEIECTB C
UCIOJIb30BAHUEM KPHBBIX PACTBOPUMOCTH.
XapaKTepuCTHKa PaCTBOPEHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOIO Y4EHHSI.
Hcnonp3oBaHue TabIMIIbl PACTBOPUMOCTH JULS
onpe/ieieHns] PACTBOPMMOCTH BEIIECTB B BOJIE.
CocTaBieHHE Ha OCHOBE TEKCTa Ipa(uKoB, B TOM
yucine ¢ npuMeHenueM cpencts UKT

Onextporutude | [loHATHE 00 AMEKTPOTUTHYECKON OmnpeneneHns TOHATHH «3JIEKTPOIUTHIECKAs
cKast JIUCCOIMAIINH. DJIEKTPOIHUTHI U JIUCCOITHALINS, «AIEKTPOIUTED),
JIACCOIUAIINS HEDJIEKTPOIUTHL. MeXaHu3M AUCCOIHALNit «HEDJIEKTPOIUTHD). BEITIOTHEHNE TTOMETOK,
Q) 3JIEKTPOIIUTOB C PA3IUYHBIM XapaKTEPOM BBIIMMCOK U ITUTHPOBAHUS TEKCTa

cBs3u. CTeneHb 3JIeKTPOIUTHIECKOM

mucconranyi. CHIBHBIE U c1a0bIe

3JeKTpoNuThl. JleMoncTpauu. Vcneitanue

BEIIECTB M X PAaCTBOPOB HA

AJIEKTPOIPOBOIHOCTD
OCHOBHEIC OCHOBHBIE TTOJIOKEHUS TEOPHH OmnpeneneHns MOHATHHA «CTENEeHb AUCCOLUAIAN,
MTOJIOXKEHHUS AJIEKTPOIUTUIECKON JUCCONUAITIT. «CHJIBHBIE AIIEKTPOIIUTED), «cIabbIe
TEOpUH WonHbIe ypaBHEHUS peakiyid. Peakmm SJIEKTPOIUTHD», KKATHOHBD), «AaHUOHBD),
ANEKTpPONUTHYE | oOMeHa, HWAYIIHe 10 KOHIIA. «KHCIIOTBD», «OCHOBaHHS, «coiim».CocTaBiaecHue
CKOM Knaccudukaris HOHOB M UX CBOMCTBA. YpaBHEHUH JIEKTPOTUTUUECKON AUCCOLUALIMHI
JUCCOLIMAIIUNA JemoHcTpanmy. 3aBUCEIMOCTh KHCJIOT, OCHOBAHHM U COJICH. Nnnroctpanust
Q) AIEKTPOTIPOBOJHOCTH YKCYCHON KHUCIIOTHI MIpUMEpaMy OCHOBHBIX MTOJIOKEHHUN TEOPHUH

OT KOHIICHTPAINH. I[BI/I)KCHI/IC OKpAaI€HHBIX
HMOHOB B JJICKTPUYCCKOM HOJIC

SIEKTPOIUTHICCKON JIFICCOIAAITIT,
TEHETHUYECKOI B3aMOCBSI3H MEXKIY BEIIECTBAMHU
(TIpocToe BEmecTBO — OKCHA — THIPOKCH] —

COJ'IL) . Pasnmmaenne koMIIOHEHTOB
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JIOKa3aTenbCTBA (TE3UCOB, apTYMEHTOB U (DOPMBI
JTIOKa3aTebCTBA)

Wonnnie MonekynsipHble U HOHHBIE YPaBHEHUS Ornpenienenye MNOHITHS «AOHHBIE
YpaBHEHHUS peaxwii. JlabopaTopHEIE OMBITHL. 18. peakuun».CocTaBieHHE MOJIEKYIISIPHBIX, TTOTHBIX
peakimii(1) BsaumoneiicTBue pacTBOpOB XJIOpUaa Y COKpAIICHHBIX HOHHBIX YPaBHEHUN PEaKIil C
HATpUs ¥ HUTpaTa cepedpa Y4acTHUEM DIIEKTPOIUTOB.
HaOnroeHue 1 onmucanue peakiuii MexK Ty
3JIEKTPOJIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTo HITH POIHOTO) SI3bIKA U SI3bIKA XUMUHU
Kucnorer: Kucnorsl, ux kinaccupukanus. Jucconmanus CocraBJcHHE XapaKTEPUCTHKH OOIITIX
knaccupukaius | KUCIOT U ux CBOWCTBA B CBETE TEOPHH XUMHUYECKHUX CBOWCTB KHUCIIOT C MO3UIIUNA TEOPUHU
U CBOWCTBA B STICKTPONHUTITCCKON IMCCOLMALIIH. DIIEKTPOIIUTHYECKOM JUCCOIHUALIIHH.
BzaunmopelicTBre KUCIOT C METaJIJIaMH.
cere TO/I (3) A N o CocraBieHne MONEKYJIIPHBIX, TONHBIX U
aﬂeKTPOXI/IMI/I‘IeCKI/H/I PAA HANTPSIKEHU A o o
. COKpAIIIEHHBIX HOHHBIX YPaBHEHUH peaKiuii ¢
METaJI0B. B3aumoeiicTBIE KUCIIOT C OKCHAaMHU
N yJacTHeM KucloT. HabmoieHre 1 onmicanme
METaJI0B. B3auMoeiicTBIEe KUCIOT C
OCHOBAaHUAMHU — pCaKIUsL HeﬁTpanmauI/m. peaKHHH ¢ y‘[aCTI/IeM KHCJIOT C TIOMOIIBIO
BiamMoneiicTBHE KHCIOT ¢ COMSIMIL €CTECTBEHHOTO (PYCCKOT0 MIIM POJJHOTO) SI3bIKA U
Hcnonk3oBaHne TabIMIIBI PACTBOPUMOCTH IS SI3bIKA XMMUH.
XapaKTEPUCTHKN XMMUUYECKUX CBOMCTB KHCIIOT. IIpoBeneHne ONBITOB, MOATBEPKAAIOIINX
JlabopaTopHbIE OTBITHL. XUMHYECKHE CBOMCTBA KHUCJIOT, C COOJIIOEHHEM
19. INomy4yenne HEPACTBOPUMOTO THAPOKCHIA U TPABIJI TEXHUKH GE30MaCHOCTH
B3aUMOJEHCTBHE €ro ¢ KuciaoraMu. 20.
BsauMoeicTBre KUCIOT ¢ OCHOBaHUSMH. 21.
BsanMozeiicTBie KUCIIOT ¢ OKCUIaMU METALIOB.
22. B3aumozeiicTBre KHCIOT ¢ MEeTaulaMu. 23.
BzanmopeiicTBHE KUCIIOT C COJISIMH
OcHoOBaHMS: OcHoBaHus, ux K1accuukauus. Jucconnarms OnpeneneHre TOHATHS KOCHOBAHMY.
Kinaccu(uKanys | OCHOBAHHIA M MX CBOHCTBA B CBETE TEOPUH CocraBieHne XapaKTePUCTHKH OOLTIX
U CBOMCTBA B SJIEKTPOTIHTUIECKON TUCCOLMALIAH. XMMHUYECKHMX CBOMCTB OCHOBaHMH (ILEI04eii 1
ceete TOJ[ (3) | B3auMOACHCTBUC OCHOBAHMU C COMMH. HEPACTBOPHMBIX OCHOBAHMIT) C TO3UIMIT TEOPHH
Hcnosnp3oBanue TabIHIBI PACTBOPUMOCTH IS .
N JJIEKTPOIINTUIECKON JUCCOLUALMH.
XapaKl"epl/lCTl/IKl/I XUMHUYCCKHUX CBOUCTB
N N N CocraBieHnEe MONEKYIIAPHBIX, TIONHBIX 1
OCHOBaHHI. B3auMoeicTBue 1IeI04€eii ¢
OKCHIAMH HEMETALIOB. COKPAILEHHBIX MOHHBIX YPaBHEHUH peaKkLuii ¢
JlaGopaTopHble onbIThl. 24.B3auMoneiicrue ydactueM ocHoBanuil. Habmronenne u onucanue
mienoveit ¢ kucinoramu. 25. Bzaumoneiicreue peakLuuii OCHOBaHMIl € MOMOLIbIO ECTECTBEHHOT O
LIET0YEN C OKCHIAMU HEMETAIIIOB. (pyccKoro Wil pOAHOTO) SI3BIKA H S3BIKA XUMHUH.
26.B3aHMOﬂeﬁCTBH6 ].LI6J]O‘-I€I71 ¢ consamu. 27. HpOBeHeHI/IC OIIBITOB, HOZ[TBCP)KZ[a}OH.[I/IX
[lonyuenne n cBOHCTBa HEPACTBOPHMBIX XMMHUYECKHE CBOMCTBA OCHOBAHUH, C
OCHOBaHHI
COOITIO/ICHIEM TIPABWII TEXHUKU 0€301IacHOCTH.
CocraBieHre TOKIaga 10 TeME, OIpeIeIeHHON
YUUTEIEM
Oxcupl: O06001IeHre CBEACHUH 00 OKCHIaX, X OnpeeneHus MOHATHI «HEeCoIe00pasyome
K.HaCCI/I(l)I/IKaL[I/Iﬂ KHaCCI/Iq)I/IKaI_[I/II/I 1 CBOMCTBAaXx. OKCHUIBI», «coneo6pa3y}omne OKCHUBI», «OCHOBHBIE

M cBO¥cTBa (2)

JlabopaTopHBIE OIBITHL.
28.B3anmoneiicTBEe OCHOBHBIX OKCHIIOB C
kucioraMmu. 29. Bzaumopeticrsue
OCH_OBHBIX OKCHJIOB ¢ BOmOi. 30.
BsanmopelicTBre KUCIOTHBIX OKCUIOB C
menouamu. 31. B3anmoselicTere

OKCHJIBI», «KUCIIOTHBIE OKCHIBI». CocTaBieHHe
XapaKTEePUCTHKU OOMINX XUMUYECKUX CBOKNCTB
coneoOpas3yroMx OKCHIOB (KUCIOTHBIX U OCHOBHBIX)
C TIO3ULUI TEOPUHU AIIEKTPOIUTUYECKON IUCCOLUALINH.
CocTraBieHHe MOJIEKYIAPHBIX, MOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUN peakluii ¢
y4acTHeM OKCHJIOB. Habmronenue n

OIMMCAHNE PEAKIUI OKCHUIOB C TOMOIIBIO

44




KHUCJIOTHBIX OKCHUIOB C BOZ[Oﬁ

€CTECTBEHHOT'0 (PYCCKOTO MII POAHOTO0) SI3bIKA 1
s3b1ka Xxumuu. [IpoBeieHye onbITOB,
HNOATBEPKIAIOIIMX XUMUYECKUE CBOMCTBA OKCUJIOB, C
coOmoIeHIeM NPaBIII TEXHUKN OE30IIaCHOCTH.
CocraBieHne AOKIaa 10 TeMe, OIpeIeNIeHHOM

CaMOCTOATCIBHO
Comu: Conu, ux auccolyalys 1 cBoMcTBa B cBere | OmnpeneneHus HOHATHI «CPEIHUE COUY», KKUCIbIC
KIacCu(UKAIUSA | TCOPUH ICKTPOITUTUUCCKOM TUCCOIMAITUM, | COMIH, «OCHOBHBIC COIMY. Cocrapnenne
1 CBOHCTBA B B3aumonelicTBue conell ¢ MeTaIaMmy, XapAKTEPHUCTHKY OOIX XHMITIECKIIX CBOHCTB coreli ¢
o ITO3UIIAN TEOPHH 3JIEKTPOITUTUIECKON TH HaLWH.
ceere TOJ/] (2) | 0COOEHHOCTH ITHX PEaKIUIA. O3HIUH TCOPHH SICKTPOIMTHHICCKOM JIMCCONHALL
o o CocraBiieHHe MOJIEKYJISIPHBIX, ITONHBIX 1
BzaumopneiicTBre coneli ¢ ComsaMu. . .
COKpall€HHbIX NOHHBIX YPaBHCHUHN PEAKIIUU C
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH .
. y4acTueM COJICH. HaGJ’IIO)IeHHe n
AJIA XapaKTEPUCTUKHM XUMUYICCKUX CBOUCTB OITHCAaHUC peaKLH/Iﬁ coleii ¢ TIIOMOIIBIO €CTCCTBCHHOI'O
coen. (PYCCKOro HITH POJTHOTO) A3BIKA U S3bIKa XUMHH.
Ha60paT0pHLIe OIIBITHI. IIpoBeneHue ONbITOB, MOATBEPKIAAIOIINX XUMHUUECKUE
32.B3aumoseiicTBre conell ¢ KUCIOTaMHu. CBOICTBA CoTIel, ¢ COOIIOIEHHEM TIPABIIT TEXHUKA
33.B3aHMOﬂeﬁCTBHe Coﬂeﬁ C HIeJI04YaMHU. 0€30I1aCHOCTH. CocraBiienue JOKJ1aaa 11o
34.B3auMozeicTBIE COTIEH C COMAMMU. TeMe, OMPE/IeIEHHOH CaMOCTOATENbHO
35.B3aumozericTBHE pacTBOPOB COJICH ¢
MeTaJTaMu
I'enetnueckas I'eneTnueckue pAAbBI METAJJIa U HEMETAJlIaA. OnpeneneHI/Ie MOHSATHS «T€HETHUYSCKUI

CBSI3b MEXAY
KJ1accamMmu
HEOPraHUYECKH
x Berntects (1)

I'eneTnueckas cBsI3b MEXOY KilacCaMu
HECOPTaHUYCCKUX BECUICCTB

psn». nmoctpupoBaTh: a) IpuMepaMy OCHOBHBIE
TIOJIO’KEHHUST TEOPHH 3JIEKTPOITUTUY ECKON
JIUCCOIMALIN;, 0) TCHETHUECKYIO B3aUMOCBSI3b
MEKIY BellleCTBaMH (IIPOCTOE BEIECTBO —
OKCHJ] — THUIPOKCHJI — COJIb).

CocTaBieHUE MOJIEKYJISIPHBIX, MOJIHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUH peakLui ¢
ydacTHeM 3JeKTposiuToB. CocTaBiieHHe
YpaBHEHUI pPEaKIii, COOTBETCTBYIOILIHX
MOCIIEI0BATEIEHOCTH («IIETIOYKe) ) TPEBPALCHU I
HEOPraHMYECKUX BEIECTB Pa3IMIHBIX KIIACCOB.

Brimonnenne MpsIMOI0 HHAYKTUBHOI'O
J10Ka3aTCiIbCTBa

O600mieHne 1
cHCTEMaTH3aIx
s1 3HAHUH 10
teMe«PacTBope
Hue. PacTBoOpBL.
CaoiicTBa
pacTBOpoB
JJIEKTPOIINTOBY

)

[Tomyyenne XuMUIeCKO# HHPOPMATIUHT 13
Pa3NIUYHBIX HCTOYHUKOB.

IIpencraBnenne nHPpOpPMAIH 110 TEME
«PactBopernne. PactBoprl. CBOWCTBa pacTBOPOB
3JIEKTPOIMTOBY» B BUAE TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHUEM CPE/ICTB
UKT

KounTponbHas
pabora o Teme
«PactBopeHue.
PactBopbI.
CaoiicTBa
pacTBOpoB
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DJICKTPOJIUTOB»

)

Knaccudukanm
ST XUMHYECKUX
peakuui.
OxucnuTensHo-
BOCCTaHOBUTEJb
HBIE peaKiN

)

OKHCIHUTENTFHO-BOCCTAHOBUTENBHEIC
peaxnum.

Omnpenenenye cTeneHe OKUCIeHUs st
9JIEMEHTOB, 00pa3yIOUIUX BEIIECTBA Pa3HBIX
KJjaccoB. Peakiun noHHOro oOMeHa u
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuy. OKHCINTENh U BOCCTAHOBHUTEb,
OKHCIICHHE W BOCCTAHOBJICHHE.
CocraBneHue ypaBHEHHI OKUCIUTENBEHO-
BOCCT@HOBUTENBHBIX PEAKIMH METOIOM
AJIEKTPOHHOTr 0 Oananca. JleMoHcTpamy.
BsaumMoneiicTBue 1iMHKaA ¢ cepoid, CONsHON
kuciotoi, xiopuaom meau (11). F'openue
MarHus. BzaumoneiicTBue XaopHo# u
CEPOBOJIOPOAHOMN BOJIBI

Onpez[eneHI/m MMOHSATUH «OKHCIUTEIBLHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUN», «OKUCIUTECIIb,
«BOCCTAaHOBHUTCIIb», KOKHUCJICHUC),
«BOCCTAHOBJICHHC)). Knaccmbmcaunﬂ
XHUMHUYCCKUX peaKuHﬁ 110 MPU3HAKY KU3MECHCHUC
CTEINEeHEH OKHUCIICHUS 3JIEMECHTOBY.
OnpeneﬂeHI/Ie OKHCIIMTEIIA U BOCCTAHOBUTCIIA,
OKHCJICHHA 1 BOCCTAHOBJICHHUA.

Hcnonbs3oBaHUEe 3HAKOBOTO MOAECIUPOBaAHUA

CaoiicTBa
HU3YYEHHBIX
KJIaCCOB
BEIIIECTB B
cBeTe
OKHCJIUTEIBHO-
BOCCTaHOBUTEJb
HBIX peakuui

@)

CBo¥icTBa IPOCTHIX BEIIECTB — METAJIOB U
HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakiuit

CocraBnieHne ypaBHEHHI OKHUCIUTEIBHO-
BOCCTAHOBUTECIIbHBIX peaKuHﬁ, HCIIOJIB3Ys METO
ANIEKTPOHHOr0 Oananca. OnpeneneHue
OKHCIIUTENSI U BOCCTAHOBUTEIS, OKUCIICHHS
BOCCTaHOBJICHUSI

O060061enue u
CHCTEMAaTH3aIIN
s1 3HAHUM 110
TeMe«OKUCIuTE
JIBHO-
BOCCTAHOBHTEIIb
HBIE PEAKLIUIDY

)

CocTaBiieHuEe ypaBHEHUH OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIMH, UCIIONIB3YS METOL
3JIEKTPOHHOTO OajaHca.

OmnpeneneHue OKUCIUTENS U BOCCTAHOBUTENS,
OKHCJIeHHs ¥ BoccTaHoBJeHu. [IpencraBienue
uHpopManuy 1o TeMe « OKUCIUTENBHO-
BOCCTaHOBHUTEJIFHBIE PEaKIM» B BUAE TaOuIL,
CXeM, OITOPHOI'0 KOHCIIEKTA, B TOM YHCIIE C
npuMmenenueM cpeacts UKT

TEMA 7. [IPAKTUKYM 2. «CBOMICTBA PACTBOPOB RJIEKTPOJIUTOB» (4)

Honnsie
peakrmu (1)

Honnsle peakuuu

Ob6parenre ¢ 1a60paTOPHEIM 000PYIOBAHUEM 1
HarpeBaTelNbHBIMH ITPUOOPaAMH B COOTBETCTBUH C
MpaBWJIaMH TEXHUKH O€30ITacHOCTH.
HabmtoneHne cBOICTB AIEKTPOIUTOB U
MPOUCXOIIINX C HUIMH SIBIICHUH

Omnncanne XMMHUYECKOr0 SKCIIEPUMEHTa C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO TN
PORHOTO) S3bIKA U SI3BIKA XUMUH.
DopMynHpOBaHNE BBHIBOIOB MO PE3yabTaTaM
MPOBEAEHHOT O YKCIIEPUMEHTA

VYcaoBus
TeYEHUs

VcnoBus TedeHUSI XUMHUICCKUX peaKHI/Iﬁ
MCKAY paCTBOPaMH SJICKTPOJIUTOB 10

O6pamienne ¢ 1a00paTOpHBIM 000pYAOBaHUEM U
HarpeBaTelbHBIMU IPUOOPaMH B COOTBETCTBUH C
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XUMHYECKHUX
peakuui Mexny
pacTBopaMu
3JIEKTPOJIUTOB
10 konma (1)

KOHIIa

MpaBWJIaMH TEXHUKH O€30I1acHOCTH
HaOmronenue CBOMCTB AIIEKTPOIIUTOB
MPOUCXOJISIIINX CHUMH SIBJICHUH.

Onrcanne XMMHUIECKOT0 IKCIIEPUMEHTa C
HOMOLIBIO €CTECTBEHHOT'O (PYCCKOr0 HIH
POZHOTO) sI3bIKA U SI3bIKA XUMUH.
®dopmynrupoBaHKE BEIBOIOB MO PE3YIbTaTaM
MPOBEIEHHOT 0 YKCIIEPUMEHTA

CaoiicTBa CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCHJIOB U O6pamienre ¢ 1a00paTOpHBIM 000PYAOBAaHUEM U

KHCJIOT, coineit HarpeBaTelbHBIMH MIPUOOPaMU B COOTBETCTBUH C

OCHOBaHHH, NpaBUJIaMH TEXHUKH O€30I1aCHOCTH.

OKCHUJIOB U HabmromeHue cBOWCTB KHCIOT, OCHOBAHUH,

comeii (1) OKCHJIOB U COJICH, a TAKXKe MPOUCXOISIIUX C
HUMU siBIeHUA. OnrcaHre XUMHUYeCKOTro
HKCTIEPUMEHTA C TIOMOILIBIO €CTECTBEHHOTO
(pyccKoro Wi poHOro) S3bIKa U S3bIKa XUMHH.
®dopmynrpoBaHUE BHIBOIOB IO Pe3yJabTaTaM
MPOBECHHOr 0 HKCIIEPUMEHTA

Pemenue Perienue sKcriepUMEHTaIbHBIX 33124 OOparieHue ¢ 1a00paTOpHBIM 000PYAOBAHUEM U

OKCIICpUMEHTAJI HarpeBaTCiIbHBIMU l'IpI/I60paMI/I B COOTBETCTBHMU C

pHBIX 33124 (1)

MpaBUJIAMH TEXHUKH O€30MaCHOCTH.
PaCHO3HaBaHHC HCKOTOprX AHHUOHOB U KAaTHOHOB.
HabGnronenue cBOMCTB BEIIECTB U MPOUCX OISIINX
C HUMU SIBJICHUM.

Onmcanne XUMHYECKOT 0 3KCIIEPUMEHTa C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 WIIH
POIHOTO0) S3BIKA U SI3BIKA XUMHH.
DopMyIHpOBaHHE BBIBOAOB IO PE3yJIbTaTaM
MIPOBEIEHHOT O 3KCIIepUMEHTa

TEMA 8. YUEBHBIE DKCKYPCUH (2)

DKCKypCHH B My3eH: MUHEPAJIOrHUECKHe,
KpaeBeIuecKue, Xy10KeCTBEHHbIE,
nabopatopuu (y4eOHBIX 3aBEJCHHI,
arpoXUMHYECKHE, YKOJIIOTHUECKUE,
CaHUTAPHO-3MUAEMHOIIOT HUECKUE; AlITeKH;
POM3BOACTBEHHBIE OOBEKTHI (XUMUIECKIE
3aBOJIbl, BOJIOOYUCTHBIE COOPYKECHUS U
JPYyrue MECTHbIC XUMHIECKUE
TIPOM3BOJICTBA)

Pednekcus (pe3epB) 6 gacos
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9 KITACC

(34 B Hememto, Bcero 102 v, u3 HUX 4 4 — pe3epBHOE BpeMsi)

Beegenue. OOmiasi XapakTepUCTHKAa XHUMUYECKUX JJIEMEHTOB M XUMHUYECKUX
peakuuu. llepuomnueckuii 3akoH u Ilepuommnueckas cucreMa XUMHUYECKHX
sanemenToB [. . Menneneena (144)

XapakTepucTUKa 3JIEMEHTa II0 €ero noyiokeHuro B llepuoamueckon cucreme
xumudeckux aneMmeHToB JI. M. MenngenceBa. CBoiicTBa OKCHAOB, KHCIIOT,
OCHOBaHMW M COJIEd B CBETE TEOPUU OIJIEKTPOJIUTHUYECKOM JUCCOIMALUU U
OKHUCJIEHUA-BOCCTAHOBJIEHUS.

[lonsiTue o mnepexonHbIXx odneMeHTax. AmdorepHocTb. ['eHeTnueckuid psia
IIEPEXOTHOTO JIEMEHTA.

ITepuonnueckuit 3akoH u [leprnognueckas cucreMa XMMAYECKUX dneMeHToB Jl. U.
Menpesneena.

XuUMHYECKass OpPraHu3aluvs >KUBOM M HEXKHUBOM NPUPOABI. XHUMHUYECKHUH COCTAB
sapa, MaHTUM WU 3€MHOW KOpbl. XUMHYECKHE DJJIEMEHTHI B KIETKaX KHUBBIX
OpraHu3MoB. Makpo U MUKpPODIJIEMEHTHI.

O0o001IeHne cBeIeHUH 0 XMMHYECKHX peaknusx. Kiaccupukanus XUMHUYECKHX
peaKuii 1O pa3IuYHBIM TPU3HAKAM: «UYUCIO W COCTaB pPEarupymolux Hu
00pa3yroIIuXcs BEIIECTBY, «TEIIOBOM 3¢ (deKT», «HampaBIeHUE», «HU3MEHCHHE
CTCTICHEH OKHCJICHHS DSJIEMEHTOB, OOpa3yIOIUX pearupyrolife BeIIecTBay,
«(hazay, «MCIOJIb30BaHNE KaTaIn3aTopay.

[TonsiTHE O CKOPOCTHM XUMHUYECKOW peakuuu. PakToOphl, BIHUSIOIIAE HA CKOPOCTh
xuMudeckux peaknuii. Katammzatopsr u katanu3. THrHOUTOPHI. AHTHOKCUIAHTHI.

Jemonctpanuu. Pazmuunaeie ¢opmbr Tabmuner JI. WM. MenneneeBa.Monenu
aTOMOB 13JeMeHTOB 1—3ro mnepuogoB. Mogenb CTPOCHHS 3EMHOrO IIapa
(momepeuHbIii pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKIIUU OT MPUPOIBI
pearupymrommx BeIIeCTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMW peakluu OT
KOHIICHTPAIIMM PEArupyrolinuX BelIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH
peaKkiuy OT IUIONIAJd CONMPUKOCHOBEHUS PEArHPYIOIIUX BEIICCTB («KUTSIUAN
CJOi»). 3aBUCUMOCTh CKOPOCTHM XHMHYECKOM peakUuuu OT TeMIepaTypbl
pearupyrommx  BEmIECTB.  ['OMOT€HHBII M TETEPOr€HHBIM  KaTaJu3bl.
depmeHTaTUBHBIN KaTanu3. Hrubuposanue.
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JlaGoparopHblie onbiThl. 1. [lonyueHne rugpokcuaa HMHKA U UCCIEAOBAHUE €r0
CBOWCTB. 2.MopaenupoBanue noctpoeHus llepmoguueckoil cucTteMbl XUMUYECKUX
anementoB [[. . MenneneeBa. 3. 3amenieHue Keae30M MEAU B PacTBOpE
cynabdara meau (II). 4. 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakluu OT MPUPOIbI
pearupyommx BEIIECTB HA MPUMEPE B3aUMOJCUCTBUSI KUCIOT C METaIaMH. .
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT KOHIUEHTPALUU PEearupyrommx
BELIECTB HA IIPUMEPE B3aUMOJECUCTBUSA LIMHKA C COJITHOW KHCIIOTOM Pa3jIndHON
KOHIIEHTpaluu. 6. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW pEaKkiuy OT ILUIONIaau
CONPHUKOCHOBEHHUSI pEarupyoIINX BeMEeCTB. 7. MoIenIMpoBaHNUE «KUIISILIETO CIIOS».
8. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMu OT TEMIIEPATYPbl pEArupPYIOMIUX
BEIIECTB Ha mpuMepe B3aumozeicTBus okcuaa meau (II) ¢ pactBopoM cepHoit
KHUCJIOTBl pPAa3aW4yHOM Temmeparypel. 9. PasnoxeHne mnepokcuaa BOJIOpOJA C
nomoitblo okcupa mapranna (IV) um karamasel. 10.00HapyxeHHe Kartajasbl B
HEKOTOPBIX MUIIEBHIX NMpoaykTax. 11. MHrubupoBanre B3auMOJICUCTBUS KUCIIOT C
MeTaJJIaMU YPOTPOITUHOM.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI
Yyamuics J10JKEH YMETh:

UCIIOJIb30BaTh MPU  XapaKTEPUCTUKE  MPEBpPALCHUN  BEHIECTB  MMOHSTHUS:
«XMMUYECKasg PpEaKius», «PeaklUuu COCIUHEHUA», «PEaKIUH Pa3IOKECHUS,
«peakiu oOMeHa», «peaKkIuu 3aMelIeHUs», «PeaKIuu HeUTpaau3aIuny,
(OK30TEPMUUYECKUE PEaKIIUU», <(OHIOTEPMUUYECKHE PEAKIHH», «0OpaTUMbIC
peakiuu», «HEOOpaTHUMBbIC  PpEaKIunu», «OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIC
pEeaKIUN», «KFOMOTE€HHBIC PEAKIIUNY», «KTETEPOTCHHBIE PEAKIIUNY, «KATATUTUUYECCKUE
peaKIun», «HEKATATUTHYCCKHE pPEaKIuu», «TEIIoBOM 3PGEeKT XUMHUYECKOU
pEaKIUN», «CKOPOCTh XMMHUECKOW pPEaKIUu», «KaTalu3aTop»;XapaKTepU30BaTh
XUMUYECKHE 3JIeMEHThl |—3r0 nepruofoB mo ux mnojoxeHuto B [lepuoamueckoi
cucteMe xuMuyeckux osiemMeHToB Jl. WM. MenaeneeBa: XMMHYECKHM 3HAK,
MOPSAAKOBBIA HOMED, IEPUOA, IPYyINIA, IOATPYIIa, OTHOCUTEIbHAS aTOMHAsl Macca,
CTpoeHue atoma (3apsij sjpa, YUciIo MPOTOHOB U HEUTPOHOB B SApE, OOIIEE YHCIIO
3JIEKTPOHOB, PACHPEAECICHUE BJIECKTPOHOB MO DJIEKTPOHHBIM CJIOSIM, MPOCTOE
BellecTBO, (GopMyJia, HA3BaHUE W THUIl BBICIIETO OKCHAA U TUIPOKCUJIA, JIETY4Ero
BOJIOPOJTHOTO COEIMHEHUS (/1711 HEMETAJJIOB));

XapaKTepu30BaTh OOMMEe XWMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB W
TUAPOKCHUJIOB,;
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IIPUBOAUTH TPUMEPBl PEAKLIMM, MOATBEPKAAOMNX XHUMHYECKHE CBOWCTBA
aM(OTEPHBIX OKCUJIOB U THAPOKCUJIOB;

JaBaTh XapaKTEPUCTHUKY XMMUYECKHX PEAKIMil MO0 YUCIYy U COCTAaBYy HMCXOJHBIX
BEILECTB U MPOJYKTOB PEAKIUU; TEIUIOBOMY 3P (DEKTY;

HaIrpaBJICHHUIO IMPOTCKAaHUSA PC€aKInm; HU3MCHCHUIO CTeNeHe! OKHCJICHUA
DJIEMCHTOB, arperaTHoOmMy COCTOAHHUIO HCXOOHBIX BCIICCTB, Y4aCTHUIO
KaTaju3aTopa,

OOBSICHATH H NPpUBOAUTL IIPUMCPBI BIIMAHUA HCKOTOPBIX (I)aKTOpOB (HpI/IpOI[a
pearupyromumux BCUICCTB, KOHICHTpaluA BCIICCTB, MHOABJICHUC, TCMIICPATYypa,
KaTaJIn3aTop, IOBEPXHOCTh COIIPUKOCHOBCHUA

pearupyronmx BemecTB) Ha CKOPOCTh XUMUYECKUX PEaKIUH;

Ha6JIIO}IaTI) N OIIHNCBIBATH YPABHCHUA peaKum”I MCXKAY BCHICCTBAMH C IMOMOIIBIO
C€CTCCTBCHHOT'O (pYCCKOFO NI pO)IHOFO) A3bIKa U A3bIKa XUMUH,

IPOBOJIUTHh ONBITHI, TOJATBEPKIAIOIINE XUMHYECKUE CBOMCTBA aM(OTEPHBIX
OKCUZIOB M THAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIuu OT
pasTUYHBIX (GaKTOPOB (MIPUPOA PearupyroIIrX

BCHICCTB, KOHOCHTpPAIMWA BCHICCTB, MHAaBJICHUC, TCMIICPATypad, KaTaJlnu3aTop,
IMOBCPXHOCTDH COIIPUKOCHOBCHUA PCATNPYIOITUX BGI_HGCTB).

Tema 1. Metamist (23 u)

[Tonmoxxenne meramnoB B Ilepuognueckoi cucteMe XUMHYECKUX diieMeHToB /[l. .
MenpeneeBa. MeTauMyeckass KpUCTANIMUECKash pEIIETKA W MeTajlinyecKas
xuMudeckas cBsa3p. OOmme duzudeckue cBoictBa MeTtawioB. CIUiaBel, HX
CBOMCTBA U 3HAUCHHUE. XMMHUUYECKHE CBOMCTBA METAJIOB KaK BOCCTAaHOBUTEIICH, a
TaK’)K€ B CBETE€ MX IIOJIOKEHUS B DICKTPOXHUMHUYECKOM PsAy HANPSHKECHUN
METAaJIJIOB.

Kopposust MetamioB u crocoOsl 60psObl ¢ Held. Mertamnsl B mpupone. Obmue
CcrocoObl UX MOJYYEHUSI.

OO6mass xapakTEepUCTHKA IMEJIIOYHBIX MeTauioB. Mertamisl B mpupojae. OOmime
criocoObl ux mnonydeHus. Ctpoenue atomoB. lllemounbie MeTamabl — MOPOCTHIC
BellecTBa. BakHeHlmnne coeqWHEHHS IIEIOYHBIX METANIOB —  OKCHJEL,
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TUAPOKCUIBI U CONU (XJIOPUABL, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOICTBA U
MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHble ynoOpeHus.

OOmast xapakTepucTuKa 3JIeMEeHTOB raaBHOM noarpymmsl Il rpynmel. Ctpoenue
atoMoB. lllemouyHo3eMenbHBIE METAUIBI — IIPOCTBIE BelleCTBA. BakHenmue
COEMHEHUS WIEIOYHO-3€MEIbHBIXMETAINIOB — OKCHUJbI, THAPOKCUABI U COJHU
(xaopuabl, KapOOHAThl, HUTpPaThl, Ccyiabdarel, ¢Gocdarbl), MX CBOHCTBA H
IIPUMEHEHHUE B HAPOJHOM XO35MCTBE.

Amomunuii. Ctpoenue aroma, (U3MYECKHE U XMMHUYECKHE CBOMCTBA MPOCTOTrO
BeniecTBa. COENMHEHMSI aTIOMHUHUS — OKCHUJ M THAPOKCUI, MX aM(pOTEpHBIH
xapakrtep. BaxkHeime coyim amoMUHUSA.

HpI/IMeHeHI/Ie AJIIOMHWHHA U €T0 COGI[HHGHHﬁ.

XKenezo. Crpoenue aroma, (PU3MUECKME M XUMHUYECKHE CBOHCTBA IPOCTOrO
BemlecTBa. ['eHernueckue psasl Fe2+ u Fe3+. Baxneimmue conm xenesa.
3HaueHue Keye3a U ero COeIMHEHUN JJIsl IPUPOJIbl M HAPOJAHOTO XO35HCTBA.

JemoncTpamuu. OOpa3ibl METOYHBIX U IIEJIOYHO3EMEIbHBIX MeTAIIIOB. O0pasiibl
CIUIaBOB. B3ammopelncTBre HaTpus, JIUTUA U KaldblUsA C BOAOM. B3amMonencrue
HAaTpUs M MarHusg C KHUCIOpoAOM. B3aumojaeicTBUE METAINIOB C HEMETalIaMU.
[Tonyuyenue runpokcunos xkenesza (1) u (I11).

JlaGoparopHubie onbIThbl. 12. B3aumopeiicTBue pacTBOPOB KHUCIOT M COJIEH C
metauiamu. 13.03HakomiieHue ¢ pynamu xenesa. 14. OkpaminBaHue IJIaMEHU
COJIIMH IIEJIOYHBIX MeTaIoB. 15.B3auMoneilictBue Kajaplusi C BOIOM. 16.
[Tonydyenue rugpokcuaa Kajlblldd U UCCie0BaHUE ero cBoucTB. 17. Ilomydenue
TUJIPOKCHIA aTIOMUHUS M HCCIEJOBaHME ero cBoicTB. 18. B3aumoneiictBue
xenesa ¢ consiHoi kucnoto. 19. Iomyuenue runpokcunos xene3a (II) u (III) u
M3y4YEHUE UX CBOMCTB.

IIpeaMeTHBIE pe3yabTATHI 00y4eHUS
VYyamuiicst 101KEH YMETh:

WCTOJIb30BaTh TIPU XapaKTEPUCTUKE META/UIOB M WX COCJAMHEHHM TOHSATHS:
«METAJUTB»,  «PSAJ ~ AaKTUBHOCTH  METALIOB»,  «IIEJTOYHBIC  METaJUIBI»,
«IIIEJIOYHO3EMENIbHBIE  METAJIIbI», HCMOJIb30BaTh MX TMPU  XapaKTEPUCTHUKE
METAJIJIOB;
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JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB METAJIOB (ILIETIOYHBIX METAJIJIOB,
MarHusi, KaJbLUs, aJIOMUHUS, jKejie3a) Mo MX mnojiokeHuto B Ilepumomnueckoit
cuctreMe xumudeckux dnemeHtoB J[.M. MengeneeBa (XUMUYECKUN 3HAK,
MOPAAKOBBIN HOMEDP, NEPUO, TPYIINA, IOATPYIINA, OTHOCUTENIbHAS aTOMHAs Macca,
CTpoeHue aroma (3apsj a/pa, YMCJI0 MPOTOHOB U HEUTPOHOB B speE, OOLIEE YHCIIO
AIIEKTPOHOB, PACIPEACIICHUE AJIEKTPOHOB MO 3JIEKTPOHHBIM CIOSIM), MPOCTOE
BEIleCTBO, (popMyJia, HA3BAHWE U THUII BBICIIIETO OKCUJIA U TUPOKCUIA);

Ha3bIBATbh COCAMHCHUA MCTAJIJIIOB U COCTABJIATH UX q)OpMyJIBI I1I0 Ha3BaHHIO,

XapaKTepu3oBaTh CTpoeHUe, oOmme ¢Gu3nueckue ¢ XUMUYECKHE CBOMCTBa
IPOCTHIX BEUIECTBMETAIIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (WJIM MPEJACKa3bIBaTh CBOMCTBA) XUMHUYECKHX
2JIEMEHTOBMETAJIJIOB (panuyc, METaIINYSCKUE CBOMCTBA 2JIEMEHTOB,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE CBOWCTBA JJIEMEHTOB) M 0Opa3yeMbIX HMH
COCTMHEHUN (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHIOB M THIPOKCHIIOB,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT mojioxkeHus B llepuomuueckoit
cUCTEME XMMHUUYECKUX 3jieMeHTOB [[. M. MeHnpeneena;

ONMKCHIBATh OOIME XMMUYECKUE CBOWCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO WIJIM POHOTO) SI3bIKA U SI3bIKA XUMUWU;

COCTaBJISITh MOJICKYJISIDHBIE YPaBHEHUsI pPEaKLUi, XapaKTEPU3YIOIUX XUMUYECKUE
CBOWMCTBA METAJUIOB M HX COCAWHEHUN, a TAaKXKE DJJECKTPOHHBIE YpaBHECHUS
IIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUSI;

YPAaBHEHUS DJIEKTPOJIUTUYECKONW JUCCOLUMALMU; MOJIEKYJIIPHBIE, TIOJHBIE U
COKpAILICHHBIE NOHHBIEC YPABHEHHUS PEAKIMU C YYACTUEM BJIEKTPOJIUTOB;

YCTaHABIMBATh IMPUYMHHO-CIEACTBEHHBIE CBA3M MEXIYy CTPOCHUEM aToMa,
XUMHYECKOW CBA3bIKO, THUIIOM KPUCTAJUIMYECKOM PEMETKM METauIOB U HX
COCIMHEHUM, X OOMMMH (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

ONMCHIBATH XMMHUYECKHE CBOMCTBA LIEJIOYHBIX U LIEJTOYHO3EMENIBHBIX METAJIJIOB, a
TaKXE QIIOMUHHS M JKelle3a M HUX COCIUHEHHU C IOMOIIBI E€CTECTBEHHOTO
(pyccKOro miM poJHOTO) SI3bIKA U A3bIKA XUMUH,

BBIIIOJIHATS, Ha6J'IIOI[aTI> u OIINCBhIBATDH XUMHUYECKUM OKCIICPUMCHT 10
pacCiio3HaBaHHUIO Ba)KHEHMIIINX KAaTHOHOB MCTAJJIOB, THAPOKCHUA-NOHOB,
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OKCIICPUMCHTAJIBHO HCCIICA0BATH CBOMCTBA METAJJIOB U HX COGI[HHGHHP'I, pemarb
OKCIICPUMCHTAJIBHBIC 3a/la4X 110 TEMC «MCT&J’IJ’IBI»;

OINKCHIBAaTh XUMHYECCKUN 9KCIICPUMCHT C IMMOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO niin
pOI[HOFO) SA3BbIKAa U A3bIKAa XUMHUH,

MPOBOJAUTH pacueTbl MO XUMUYECKMM (OpMylIaM M YpPaBHEHUSAM pEaKIUil,
IIPOTEKAIOIINX C YYACTUEM METAJUIOB U UX COECIMHECHHI.

Tema 2. Ilpaktuxym 1. CpoiicTBa MeTauioB u ux coenuneHuit (2 4)( Ilpu
JIBYyX4aCOBOM TUIAHUPOBAHUU MTPOBOAUTCS TOJIBKO MpaKkTHUecKas paboTa 3.)

1. OcyiiecTBieHNE NEMOYKN XUMUUYECKUX TIPEBPALICHUH.

2. llomyuyeHne W  CBOMCTBAa CO€IUWHEHUW  MeTauioB. 3.  Pemenue
JKCIIEPMMEHTAJbHBIX 3aJlay Ha paclo3HaBaHUE U TOJIYyYCHUE COCAUHECHUM
METaJIOB.

IIpenmeTHbIE pe3yabTaThl 00 y4eHUsI
Yyammuics J10JKEH YMETh:

oOpariarbcest ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM M HArpeBaTEIbHBIMU MPUOOpaMH B
COOTBETCTBHH C MPABUJIAMU TEXHUKU O€30MaCHOCTH;

Ha6JIIO,ZIaTI> 3a CBOHCTBAaMH METAIOB M HX COGI[I/IHCHI/Iﬁ n ABJICHUAMH,
IMPOUCXOAANINMHA C HUMU,

OMUCHIBATh XUMUYECKUN HKCIIEPUMEHT C MTOMOIIBI €CTECTBEHHOTO (PYCCKOTO WIIH
POIHOTO) SI3bIKA U SI3bIKA XUMHHU;

JienaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEICHHOTO HKCIIEPUMEHTA.
Tewma 3. Hemeramisl (30 u)

OO6mass XapakTepUCTUKA HEMETAUIOB: mMoJjiokeHue B Ilepmogmdeckoil cucreme
xumuueckux 3neMeHToB 1. 1. Menaeneena,

OCOOCHHOCTH CTPOEHHUS AaTOMOB, JJeKTpooTpuiaTenbHocTh (D0) Kak Mepa
«HemeTaumuHocthy, psaa 0. Kpucramimyeckoe CTpOCHHUE HEMETaUIOB —
MpOCTBIX  BemlecTB.  AsmjoTpornus. @Du3MUECKUE  CBOIICTBA  HEMETAJJIOB.
OTHOCUTENBHOCTD MOHATUN «METAID» U «HEMETAILID).
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Bopopon. Ilonoxenue Bomopona B llepuoanyeckor cUCTEME XUMUYECKUX
anementoB JI. . MenneneeBa. CtpoeHne aromMa W MoJieKyibl. dusnueckue u
XUMHUYECKUE CBOMCTBA BOAOPOAA, €TO MOIYUYECHHE U IPUMEHEHNE.

Boma. Crpoenne ™omekynsl. Bojmopoanas xumuueckas CBsi3b.Duznyeckue
CBOMCTBa BOJbl. AHOMaauU CBOMCTB BOABL. ['uiapodunbHbie U TUAPOGOOHBIC
BellecTBa. XMUMHUYECKHE CBOWCTBAa BOAbl. KpyroBopor BOABI B NPHUPOIE.
Bonoounctka. Aspauus Boxabl. bbiToBble (QuabTpbl. MuHepagbHble BOJBIL.
JluctriuinpoBaHHas BOJA, €€ MOJIy4YEHUE U IPUMEHEHHUE.

O6mas xapaktepucTuka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa u
OCHOBHBIC COCJAMHEHMUSI TaJIOT€HOB, WX CBoiicTBa.KpaTtkue cBeneHus o XJope,
opome, drope u uoze. [IpuMeHeHHe TalOreHOB M UX COCJAMHEHUW B HAPOJIHOM
XO3SIMCTBE.

Cepa. CtpoeHne aTtoma, ajlJIOTPOIHs, CBOMCTBA W NPUMEHEHHE pPOMOUYECKOU
cepbl. Okcunbl cepsol (IV) u (VI), ux nonyuenue, cBorcta U npumenenue. CepHast
KHCJIOTa M €€ COJM, MX NPUMEHEHHE B HApOAHOM Xo3siicTBe. [Ipom3BoncTBO
CEPHOM KHUCIIOTBHI.

Azor. CtpoeHune atomMa M MOJIEKYJIbl, CBOMCTBAa MPOCTOTO BEIIECTBA. AMMUAK,
CTpOEHUE, CBOMCTBA, MOJyuyeHue U npumeHeHue. CollMaMMOHHUSA, UX CBOWCTBA H
npumeHenue. Okcuasl azora (II) u (IV).

A30THas KUCJI0Ta, €€ CBOWMCTBA W NMpUMeHeHWe. Hutpatbl m HUTPUTHI, Mpoldiiema
WX COJEPKAHUS B CEIbCKOXO35IUCTBEHHON MTPOAYKIIUH.

A3oTHBIC ya0OpeHus.

®ochop. CtpoeHne aToma, alIOTPOMNHS, CBOMCTBAa Oeoro u KpacHoro ¢ocdopa,
ux npuMeHnenue. OcHOBHBIE coenuHenus: okcun (hochopa (V) u oprodochopras
kuciora, hocharer. DochopHbie y10OpeHUSI.

Yrnepon. CtpoeHue aToma, allIOTPONHsS, CBOKMCTBA MOAU(UKAINK, MPUMEHEHHUE.
Oxcunpl yraepoaa (II) u (IV), ux cBoiicTtBa u npuMmeHenne. KapOoHaThl: KalabIIUT,
coja, MoTalll, UX 3HaYEHUE B IIPUPOJIEC U KU3HU YETIOBEKA.

Kpemuuii. Crtpoenue aroMa, KpUCTAUIMYECKUA KPEMHHM, €ro CBOWCTBa U
npumenenune. Okcup kpemuus (IV), ero npupoansie pa3sHOBUAHOCTH. CHUIMKATEHI.
3HauYeHUE COCIMHEHWN KpPEMHHUS B >KMBOM W HEXHBOW mpupojae. IloHstue o
CUJIMKATHOU MPOMBIIIEHHOCTH.
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Jemonctpamuu. OOpasibl rajJloreHoB — MPOCTBIX BellecTB. B3aumoneiicTBue
raJIOTEHOB C HAaTpPUEM, C AIIOMUHUEM. BhITeCHEHHE XJIOpOoM Opoma WM HOJa U3
pacTBOPOB UX coJiel. B3anmoaencTsue cepol

C METAJUIaMM, BOJAOPOJOM M KHCIOpOAOM. B3anmonelicTBue KOHIIEHTPUPOBAHHOM
a30THOM KHUCIOTHI ¢ Menbto. llornomnieHue yriem pacTBOPEHHBIX BEUIECTB WM
ra3oB. BocctaHoBneHue Meu U3 ee okcuaa

yraeM. OOpasibsl NPUPOAHBIX COCIMHEHUN XJiopa, cepbl, docdopa, yrieposa,
kpemHuus. OOpasibl BAXKHEUIITUX ISl HAPOIHOTO XO35HCTBA CYIb()aTOB, HUTPATOB,
kapOoHaToB, hochaToB. OOpa3iibl CTEKIIA, KEpAMHUKHU, [IEMEHTA.

JlaGoparopusbie omnbiThbl. 20. Ilonmyyenue u pacno3HaBaHue Bogopoaa. 21.
UccnenoBanne  MOBEPXHOCTHOIO  HATSKEHUST  BOAbl. 22,  PacTtBopeHue
nepMaHraHata Kajlus WM METHOTO Kymopoca B Bojge. 23. ['mapararus
o6e3BoxeHHoro cynbdara meau (I1). 24. M3roTorieHue rurncoBoro ornevaTka. 25.
O3HakoMJIEHHE C KOJUUIEKIIMEH ObITOBBIX(PUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEPaTbHON BOJIBI.

27. KauecTBeHHasl peakiusl Ha rajloreHuA-uoHsl. 28. [lonmyyeHne u pacno3HaBaHue
kuciopona. 29.'openne cepsl Ha Bo3ayxe u B kuciopoae. 30. CpolicTtBa
pazbaBneHHOM cepHOM  KuchnoThl. 31.M3ydyeHue cBoicTB ammmaka. 32.
Pacno3naBanue coneit ammonusi. 33. CBolicTBa pa30aBIeHHOW a30THON KHUCIIOTHI.
34. BsaumojeicTBUE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeAbto. 35.
I'openne docdopa Ha Bo3ayxe u B kucimopoae. 36. PacnosnaBanue docdaron. 37.
I'openue yris B kucinopoje. 38.IlonydyeHue yroiabHONW KHUCIOTHI M HU3YyYEHHUE €€
ceorictB. 39. Ilepexom xkapOoHaToB B THApokapOoHaTel. 40. PaznoxxeHue
ruapokapoonara Hatpus. 41. IlomyuyeHue KpeMHEBOM KHCIOTHI M H3y4€HUE €€
CBOMCTB.

IIpeameTHBIE pe3yibTATHI 00y4eHUSs
VYyamuiicss 10IKEH YMETh:

HCIIOJIB30BATh IIPHU XAPAKTCPHUCTHKEC MCTAJIOB M HX COGI[I/IHGHI/Iﬁ IIOHATHA .
CHEMCTAJIbD», «KIraJIOICHbI», «AJJIOTPOIIHBIC BUAOU3MCHCHMA), <GKCCTKOCTH BOALLY,
«BpEMCHHAA KCCTKOCTb BOJAbI», «IIOCTOAHHAA KCCTKOCTH BOIBI», «061112151
KCCTKOCTDb BOAbI»,

AaBaTb XapaKTCPUCTUKY XUMHUYCCKUX JJICMCHTOBHCMCTAJIIIOB
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(Bomopojia, raJloTeHoB, KUCIOpOa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs) 1O
uxX nonoxeHuro B llepuommueckod cucreMe Xumuyeckux osnemMeHtosB J[. .
MenneneeBa (XMMHMYECKUWA 3HAK, TMOPSAJIKOBBIM HOMEp, TMEpUOJ, TpyImia,
MOATPYIINa, OTHOCUTEIbHASL aTOMHAsi Macca, CTPOCHUE atoMma (3apsij siapa, YHCIIo
IIPOTOHOB M HEWTPOHOB B sApe, 0OIlee 4YHUCIO S3JIEKTPOHOB, paclpeleieHue
ANEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHUE U
THUI BBICIIETO OKCUJA U THAPOKCUIA, (hOpMya U XapakTep JETYy4ero BOJOPOIHOTO
COCIMHCHUA);

Ha3bIBATh COCAMHCHHUA HCEMCTAJJIOB U COCTABJIATH UX q)OpMyJIBI 10 Ha3BaHUIO,

XapaKTepu3oBaTh CTpOoeHUe, oOmme ¢Gu3nueckue ¢ XUMUYECKHE CBOMCTBa
IPOCTHIX BELIECTBHEMETAIIOB,;

OOBSICHSTH 3aBUCHMOCTH CBOWMCTB (I/IJ'II/I MpcacCKa3biBaThb CBOﬁCTBa) XUMHYCCKHNX
SJIEMCHTOBHCMCTAJIIIOB (pazmyc, HEMCTAINIMYCCKUC CBOMCTBA OJICMCHTOB,
OKHCJIMTEJILHO-BOCCTAHOBUTEIbHBIC CBOMCTBA

AJIEMEHTOB) M 00pa3yeMbIX WMH COCAWMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIUX OKCUJAOB M TUAPOKCHUIOB, JIETYYUX BOJOPOIHBIX COCIUHEHUU,
OKHUCJIMUTEbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT

nonoxenuss B llepmoguueckor cucreMe xumuuyeckux diaemeHtoB . .
Menpeneena;

OIMKCHIBATH OOIINE XUMUYECKHUE CBOWCTBA HEMETAIIJIOB C TTIOMOIIBI0 €CTECTBEHHOTO
(pyccKoro Wi poJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

COCTaBJISITh MOJICKYJISIDHBIE YPAaBHEHUs PEaKLUM, XapaKTEPU3YIOIUX XUMUYECKUE
CBOWMCTBA HEMETAUIOB M HMX COCIAUHEHHUH, a TaKXe DJICKTPOHHBIC YpaBHECHUS
MPOLIECCOB OKUCIIEHUA-BOCCTAHOBJICHUS;

YPaBHEHUs DJJIEKTPOJIUTHYECKOW JUCCOLMALMM; MOJIEKYJISPHBIE, IIOJHBIE U
COKpAILICHHbIE NOHHBIE YPABHEHHUS PEAKIMUA C YYACTHUEM 3JIEKTPOJIUTOB;

YCTaHaBJIIMBATh IIPUYUHHO-CIICACTBCHHBIC CBA3KM MCXKIAY CTPOCHHCM aTOMa,
XUMHYECKOMN CBA3bKO, THIIOM KpHCT&JIJIPI‘-I@CKOﬁ PCHICTKN HCMCTAJIIOB M HX
COGHHHCHHﬁ, nux 06II_II/IMI/I (bPISI/I‘IeCKI/IMI/I n XUMHWYCCKHUMH CBOP'ICTBaMH;

OMHUCHIBaTh XUMUYECKHE CBOMCTBA BOJOPO/1a, TAJOTE€HOB, KUCIOPO/aa, CEpPhl, a30Ta,
dochopa, rpaduTta, aimaza, KpPEeMHHS M HX COCAUHEHUH C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKa U SA3bIKA XUMUHU;
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OMHUCHIBATH  CIOCOOBI  YCTpaHEHWs]  JKECTKOCTM  BOJBI U BBINOJHSATH
COOTBETCTBYIOIIMN UM XUMUAYECKUN IKCIIEPUMEHT;

BBIIIOJIHATS, Ha6J'IIOI[aTI> 1 OIKCHIBAaTh XUMUYECKUMN OKCIICPUMCHT

[0 Pacro3HABAHUIO MOHOB BOJOPOJA M aMMOHUS, Cyib(dar, kapOOHAT, CUIIMKAT,
docdar, xnopua, OpoMul, UOTUIUOHOB,;

OKCIICPUMCHTAJIBHO HCCIICIOBATH CBOMCTBA METAJJIOB U HX COCHHHeHHﬁ, peumarb
OKCIICPUMCHTAJIBHBIC 3a1d9U 110 TCMC ((HGMCT&HJ'IBI»;

OINKMCHIBAaTh XUMHUYECCKHUU SKCIICPUMCHT C IMMOMOIIBIO €CTCCTBCHHOT'O (pYCCKOFO 150041
pOIIHOFO) SA3bIKAa U A3bIKAa XUMHUH,

MpoOBOAUTL PACUCTBI 110 XUMHUYCCKUM (I)OpMy.IIaM U  YpaBHCHUAM peaKuHﬁ,
IMMPOTCKAOIINX C Y4ACTHUCM HECMCTAJIJIOB U UX COG}IHHCHHﬁ.

Tewma 4. Ilpaktukym 2. CBOHCTBA COCTUHEHUN HeMeTaylyioB (5 4)

1. Pemenue skcnepuMeHTalnbHbIX 3adad no teme «lloarpynma rajioreHoB». 2.
Pemenne »skcnepuMmeHTanbHbIX 3amay no teme«lloarpynma kwucioponma». 3.
Pemrenne skcniepuMeHTanbHbIX 3a1a4d 1o teme «lloarpymnma asora». 4. Pemenue
SKCIEpUMEHTANIBHBIX 3anad no teme «lloarpynma yriepoma». 5. IlomydeHnue,
coOupaHue U paclo3HaBaHUE Ta30B.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS
VYyamuiicst 101KEH YMETh:

oOpamiarbest ¢ 1ab0paTOpHBIM 00OPYIOBAaHUEM M HArpeBaTeIbHBIMH MPUOOpaMH B
COOTBETCTBHH C MPABUJIAMHU TEXHUKU O€30MaCHOCTH;

HaGJ'IIOI[aTB 3a CBOMCTBAMHM HEMETAUIOB M UX COC,Z[I/IHCHI/Iﬁ n SABJICHHSIMU,
MMPOUCXOAAIINMHU C HUMHU,

OMUCHIBATh XUMUYECKUI IKCIIEPUMEHT C TOMOILbIO €CTECTBEHHOIO (PYCCKOTO HIIH
POHOTO) SI3bIKA U SI3bIKa XUMUU;

ACJaTb BbIBOJLI IIO PE3yJIbTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA.

Tema 5. O600111eHE 3HaHUI IO XUMUHU 32 KypC OCHOBHOM 1iKouibl. [logroroska
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K FOCYIapCTBEHHOW UTOroBoM arrectanuu (or3) (20 q)

Ilepuonnueckuii 3axkoH u llepuonuueckas cucreMa XUMUYECKUX djieMeHToB /[[. .
MenneneeBa. DU3UYECKUI CMBICI INOPSAAKOBOIO HOMEpa 3JIEMEHTa, HOMEDPOB
Iepuoia W TPYIIbl. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB D3JIEMEHTOB M HUX
COCMHEHUN B IIEpUOJAX U IPyIIax B CBETE IPEACTABICHUN O CTPOCHUU ATOMOB
JJIEMEHTOB.

3HaYeHUE NEPUOANYECKOTO 3aKOHA.
Buapl XuMrUUeCcKUX CBSI3€M U TUIBI KPUCTAIUIMYECKUX PEIIETOK.
B3anMoCBs3b CTpOEHUS U CBOMCTB BELIECTB.

Knaccudukanus XUMUYECKMX PEaKIHMi IO pa3Iu4HbIM MpU3HAKaM (YUCIO U
COCTaB pearupyromux 1 o0pa3youuxcs BEIIECTB; HAIMYUE TPAHUIIBI pa3aena ¢as;
TETIOBOM A((PEeKT, M3MEHEHHE CTENEeHEH OKHCICHHUS aTOMOB; HCIIOJIb30BaHUE
KaTaJau3aTopa; HampasieHUe NpoTekaHusd). CKOpOCTh XMUMHUUYECKUX PEaKUHUil u
dakTopsl, Biusomue Ha Hee. OOpaTUMOCTh XUMHUUYECKUX PEAKIUA U CIIOCOOBI
CMEILEHUSI XUMUYECKOT0 PABHOBECHUSL.

[IpocTeie U clOXHBIC BemecTBa. MeTaibl U HeMeTaulbl. | eHeTHYecKue psbl
MeTallla, HeMeTaJyla H TMepexoJHoro wmetauia. OKCHABI W  THIPOKCHIIBI
(ocHOBaHWSI,  KHCIOTBI, aMmQoOTepHBbIE THAPOKCHABI),comd. MWX  cocras,
Kraccupukamuss ©U  o0IMe  XUMHUYECKHME CBOHMCTBA B CBETE  TCOPUH
DIIEKTPOIUTHICCKON JTHCCOIHAIIHH.

HNPUMEPHOE TEMATHYECKOE IINTAHUPOBAHUE

Tema ypoxka | ConeprxaHre ypoka | OcHOBHEBIE BHJIBI YU€OHOU NIESITENTFHOCTH

9 KJIACC (34 B Hemento, Beero 102 4, n3 Hux 8 4 — pe3epBHOE BpeMsi)

BBEJIEHUE. OBLIASI XAPAKTEPUCTHUKA XUMWYECKUX SJIEMEHTOB U XUMUYECKHUX PEAKIIWM.
MNEPMOJNYECKNH 3AKOH N ITEPUOANYECKAA CUCTEMA XUMNYECKINX 2JIEMEHTOB /1. 1.

MEH/IEJIEEBA (14)

Xapakrepuct | XapaKTepHUCTUKA 3IIEMEHTA T10 €ro XapaKTepuCcTUKa XUMUYECKUX 3JIEMEHTOB 1—
HKa nonoxenuto B [lepuognueckoii cucreme 310 NepuoAOB MO UX MONOKEHUIO B
XHUMHIECKOTO | x pyvprgecKUX AJIEMEHTOB [TeproanuecKol cucTEME XUMHUYECKUX
JJIeMEHTa Ha

J.1.Menneneena. aneMmeHToB J[. 1I. MeHeneeBa; XMMHYECKUX
OCHOBAHUH o o o

CBo¥iCTBa OKCHIOB, KUCIIOT, OCHOBAaHUM U | CBOWCTB aM()OTEPHBIX OKCHJIOB U
ero .

COJIEel B CBETE TEOPUHU ruapokcu1oB. COCTaBIEHUE MONEKYISIPHBIX,
IIOJIOKCHUS B o .
Teprommueck AIEKTPOIUTHUECKON JUCCOIMAIIAN U TIOJTHBIX ¥ COKPAIIEeHHBIX NOHHBIX YpaBHEHHUN
oif cHCTeMe OKHUCIIEHUSI-BOCCTAHOBJICHHUS. peakuuii
I W Hemoncrpanuu. Moaenu aToMoB

Mengeneea | 3JIEMEHTOB 1—3Tr0 NEpHOA0B
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AmdotepHbIe

Ilonsrue o NEePEXOAHBIX 3JICMCHTAX.

OHpCIlCJ'ICHI/IC TIOHATHA ((aM(l)OTepHI)Ie

OKCHIIBI 1 AmdorepHocTb. ['eHeTHUeCKUit psig coenuHenus». Habnronenue u onvcanue
THAPOKCHABL | mrepexomHOro 3aemMeHTa. JlabopaTopHble | peakiuii MeX/y BEIIECTBAMHE C TOMOIIBIO
2) onbITHl. 1. [lonmydenue ruapokcuia MUHKA | €CTECTBEHHOIO (PYCCKOT'0 MIIM POJHOIO)

M UCCIIEAOBaHUE €0 CBOMCTB SI3bIKA U s13bIKa XUMUU. [IpoBeneHue onbITOB,
MOATBEPKAAIOIINX XUMUYECKHE CBOUCTBA
aM(pOTEPHBIX OKCUIOB M THAPOKCHIIOB

ITepuonuueck | INepumogmueckuii 3axoH u [leproanueckas | OnpeaeneHue BUIOB KilacCUPUKAIINN:
Ml 3aKOH 1 cucTeMa XuMudeckux anemeHToB . U. €CTECTBEHHOUN M MCKYCCTBEHHO!.BhIllonHeHne
Ilepuonnieck | Meppeneesa.

as cucrema /.
.

Hemonctpanun. Paznuunbie GopMel
TaOJIHII IEPHOANIECKON CHCTEMBI

MPSIMOT'O JISJyKTUBHOT'O JI0Ka3aTe/IbCTRA.
Co3manue Mojellel ¢ BBIIEIIEHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U

MenneneeBa

5 cBeTe JIabopaTopHBIE OIBITHI. MIpEJCTaBIEHUEM X B POCTPAHCTBEHHO-

VaCHHA O 2. MopnenvupoBaHre OCTPOEHHUS rpadruecKoi UM 3HAKOBO-CHUMBOJIMYECKON

CTpoeHHH [epuonnueckoii cucremsr [1. U. dopme

atoma (2) MenpaeneeBa

Xumuyeckass | XuMHUYECKasi OpraHU3aIUs JKUBOH 1 XapaKTepUCTUKA POJIU XUMHUECKUX

OpraHu3aliud | geKkMBOW NPUPOABL. XUMHUYECKUNM COCTAB | 3JIEMEHTOB B )KUBOW U HEKUBOW IIPUPOZE.

KHUBOH " S7pa, MAHTHU B 3eMHOM KODBI. CocraBiieHre aHHOTAIIUHU K TEKCTY.

HOAKHBOH XUMHUECKUE 3JIEMEHTHI B KJIETKaX >KUBBIX | OmnpezneneHue Lenu yueOHOH NesTelNbHOCTH ¢

mpupozst (1) OpPTaHU3MOB. MaKkpo U MUKPOIJIEMEHTBHI. ITOMOLLBIO YUATENS U CAMOCTOSITENBHO, IOUCK
CPEICTB €€ OCYILECTBICHHUS I10 IIaHy, CBEpsis

HemoHncTpanuu. Mojienb CTpoeHus CBOM fieficTBuS ¢ 1enbio. U mpn
3CMHOT'0 I11apa B MOTCPCTHOM paspese HEO0OXOMMOCTH UCTIPABIISIS OMINOKH C

MTOMOILBIO YUUTEI U CAMOCTOSITENBHO.

Kaccudmka | O0oOmieHrne cBeIeHN 0 XUMAYECKHX OnpezieneHus NOHATHI «XUMHYECKAS! PEAKLIHSD,

st peakumsix. Knaccudukamms xuMudeckux | «PCAKIMH COSAMHEHNS, PEAKINH PAIOKEHIS,

XMMHYECKUX | PEaKLUH [0 Pa3IMYHBIM OCHOBAHMSM: «peaKuun OOMeHay, «PEaKIIH 3aMELCHHD,

pEaKIHii 0 | COCTABY H HHCITY PEATHPYIOMIHX H «peaKlUUn HeHTpanu3alnm», «3K30TepMUYECKUe

PasTUYHBIM | 00pa3yIOUIMXCS BEIIECTB, TEIIIIOBOMY PCAICHIID, (GHIOTCPMUTECITE PEAKLUIH,
«0OpaTHMBbIE peaKIUm», KHEOOpaTHUMBIE

OCHOBaHUAM | 3(pdeKTy, HarpaBIeHUIO, H3MEHEHUTO

)

CTEIeHEH OKHCIICHUS 3JIEMEHTOB,
00pa3yoIX pearupyroue BeecTna,
(aze, NCHONB30BAHUIO KaTaJIN3aTOPA.
JlabopaTopHbIe OMBITHL. 3. 3aMeleHe
KeJIe30M MEM B pacTBOpe Cynbdara
memu (1)

PEaKINN», «OKUCINTEIbHO-BOCCTAHOBUTEIHHBIC
peaKim», «KTOMOT€HHbIE PEaKINN,
«TETEPOTeHHBIC PEAKIINI», «KAaTATUTHIECKUE
peaKimn», «HEKaTATUTHIECKUE PEAKIIII,
«TeruIoBoH 3PPEKT XUMUIECKOIN PEaKIhm.
XapaKTepuCTUKa XUMUYECKUX PEAKIMM 10
pa3nu4HBIM npu3HakaM. CocTaBieHne
MOJIEKYIISIPHBIX, TIOJTHBIX ¥ COKPAIIEHHBIX HOHHBIX
ypaBHeHHH peakiuii. OnpeneneHne OKUCIUTENS U
BOCCTAHOBHUTEIS, OKUCIICHUS 1 BOCCTAHOBIICHHUSL.
Habmtonenune u onmcanme peakuii MexIy
BEIIIECTBAMH C ITOMOIIIBIO €CTECTBEHHOTO
(pyccKoro Wi POTHOTO) SI3bIKA U SI3bIKa XUMHH.
[IpencraBnenne nHGpOpPMAIMH TI0 TEME
«Knaccudukarms XuMIYECKUX peakuii» B BUIE
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TabJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIe
¢ npumenenneM cpeacts UKT

Ilonsrue o
CKOPOCTH
XHUMHYCCKOM
peaxuu (1)

[TonsTHE O CKOPOCTH XMMHUUYECKON PEaKIIUH.
@DakTopbl, BAUAIOMNE HA CKOPOCTH XUMHUIECKHX
peakmmii. JleMoHcTpanyu. 3aBUCHMOCTh CKOPOCTH
XMMHYECKOH PEeaKIiK OT IPUPOJIBI pearupyromunx
BEIIECTB. 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
PEaKIN OT KOHIEHTPALMH pearupyoInx
BEIIECTB. 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
PEaKIHU OT IUIOIIAIN COIPHUKOCHOBEHHUS
PEarupyroNyX BEIIECTB («KHUITIIIUHA CII0H»).
3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEeaKIiy OT
TEMITepaTypbl pearupyroniX BEIIECTB.
JlaGopaTopHbIe OMBITHL 4. 3aBHCHMOCTH CKOPOCTH
XMMHYECKOH PeaKIiy OT IPHPOJIBI pearupyromnx
BEIIIECTB Ha ITPUMepe B3aNMOJICHCTBHS KHCIIOT C
MeTajulaMy. 5. 3aBUCUMOCTb CKOPOCTH
XMMHYECKOH PeaKIy OT KOHIIEHTPAIIN
pearupyrommx BemecTB Ha pruMepe
B3aUMOJICHCTBHS IMHKA C COJISTHON KHCIIOTOM
Ppa3IMyYHOM KOHLEHTpauuu. 6. 3aBUCHMOCTb
CKOPOCTH XMMHYECKOH PeaKIiy OT IUIOMaIN
CONPUKOCHOBEHHS
pearupyromuxseniecTs.7.MozenupoBaHue
KHUIISILIETO c1os». 8. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaky OT TeMIepaTypbl
pearupyromyx BeLecTB Ha IpUMepe
B3aumoneiicTus okcuna menu (1) ¢ pacrBopom
CEPHOI KUCIOTHI Pa3IMYHON TeMIIepaTyphl

OrmnpezeneHne MOHATHS «CKOPOCTh
XMMHUYECKOW peakuun». OObsICHEHUE ¢
IMPUBCACHUEM IMTPUMCPOB BIIUAHNA HCKOTOPBIX
(haKTOpOB HAa CKOPOCTh XUMHUYECKUX PEAKIIUH.
HaGumroeHue u onicaHue peakiuii Mexry
BEIIIECTBAMU C IIOMOIIBIO €CTECTBEHHOT'O
(PYCCKOTrO MJIM POIHOTO) SI3bIKA M S3bIKA
XUMHHU HpOBCIlCHI/IC OIIBITOB,
MO/ITBEPIK/IAIOIINX 3aBUCUMOCTh CKOPOCTH
XUMHYECKOU PEaKLIUK OT Pa3InUHbIX
(hakTopoB

Kartanu3zaro
pst (1)

Kartammu3zaTtops! 1 karanus. UHTHOUTOpPEI.

AHTHOKCHIAHTHI. JleMoHCTpaIum.
T'omMoreHHbIN ¥ reTepOreHHbIN KaTaau3bl.
®epMeHTAaTUBHBIN KaTaJIu3.
HNarnbuposanue.

JlaGopaTopHbIe ONBITHL. 9. Pazmoxkenue
MIEPOKCHIa BOJOPOAA C TIOMOIIBIO OKCHIA
maprania (IV) u xatanassr.
10.06Hapyx)eHne KaTana3bl B HEKOTOPBIX
MUIIEeBHIX poAykTax. 11.Marnéuposanme
B3aUMOJICHCTBUS KHCIOT C METaJIAMH
YPOTPOITHHOM

OnpezneneHne MOHITHS «KaTaIU3aTOP.
Hab6monenue u onrcanne peakmii Mex Iy
BEIIECTBAMH C TIOMOIIIBIO €CTECTBEHHOTO
(pyccKoro Wi pOAHOTO) SA3BIKA U S3BIKA
xumun. [IpoBenenne onsIToB,
TTOJITBEPKAAFOIINX BIUSHUE KaTaIH3aTOPOB
Ha CKOPOCTh XUMUYECKOH peakiinu

O0001IeHne
cHCTeMaTH3aIlL
WSl 3HAHUH 110
TeME
«BBenenue.
Oomas
XapaKTepUCTH
Ka
XUMHYECKHXD
JIEMEHTOB U

[IpencraBnenne nHPOPMALIUN TIO TEME
«BBenenue. OOmIast xapaKTeprUCTHKA
XUMHUYECKUX DJIEMEHTOB U XUMHYECKUX
peakuuid. [lepuoauueckuii 3aKoH u
[lepronudeckas cucreMa XUMHUYECKUX
anemeHToB Jl. 1. MenneneeBa» B Bujie
TabJIUI, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM
ymcie ¢ npumeHenueM cpencts KT
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XAMIYECKUX
peakuu.
ITepnognueck
WM 3aKO0H U
TICXD 1I. W.
MenneneeBy»

)

Kontponrsha
s paborta 1o
TeMe«Baene
Hue. O0mas
XapaKTepucCT
nKa
XAUMUYECKUX
3JIEMEHTOB U

XUMHNYCCKUX

peaKIui.

ITepuognuec

KUH 3aKOH 1

I[ICX5 1. W.

Menneneera

» (1)

TEMA 1. METAJUIHI (23)

[Tonoxenune | [lomoxkerune meramios B [ICXD /1. M. OrnpeneneHne IOHATHS

aneMeHToB- | MenzaeneeBa. MeTtammaeckas «mMetauTel». CocTaBICHHE XapaKTePUCTHKU

METAJUIOB B | KPUCTAJUTNYECKas pelieTka u XUMHYECKUX 3JIEMEHTOB METAIIJIOB MO UX

[ICX3 1. K. | MeTayutnyeckass XAMUYIECKas CBA3b. nosnoxenuro B [lepuoguyeckoit cucreme

MenpneneeBa | O0mme pu3ndecKrne CBOMCTBA METAIJIOB. | XUMHYeckuX daeMmenToB /. M. MeHneneesa.

u CriaBel, X CBOMCTBA M 3HAYEHUE. XapaKTepuCTHKa CTPOSHHS 1 OOIIIX

ocobennoct | Jlemonctpanuu. OOpasimpl CIIaBOB (OU3UIECKUX CBOMCTB IIPOCTHIX BEIIECTB

Y CTPOCHHUSA MeraiuioB. OOBsICHEHE 3aBHCHMOCTH

X aTOMOB. CBOMCTB (WM TIpeICcKa3aHUe CBOMCTR)

dusnveckue XUMHYECKUX 3JIEMEHTOB METAIJIOB OT

CBOIICTBa nonoxxenus B [lepuoanueckoit cucreme

METaJIOB. xuMu4deckux 3aeMmenToB /1. 1. MenpaeneeBa.

Cmutassi (3) YcraHOBIEHUE NIPUUNHHO-CIIEICTBEHHBIX
CBSI3€ MEXly CTPOCHHEM aTOMa,
XUMHYECKOU CBS3BIO, THIIOM
KPUCTAJUTHYECKON PEIIETKH METAIIOB U UX
COEIMHEHNN, NX O0IMMH (HPU3HIECKIMHU
CBOMCTBaMHU

Xumuuecku | XUMHYECKHE CBOMCTBA METAIJIOB KaK Onpenenenne MOHATUS «PsI AKTHBHOCTH

€ CBOIiCcTBa
METaIIOB

©)

BOCCTaHOBHTeJ’Ieﬁ, a TaK)K€ B CBETC UX
MOJIOXKCHHS B DJICKTPOXUMHUYCCKOM DAY
HaHpSI)KeHI/If/i MCETaJIJIOB.

METaJIOB. XapaKTEPUCTUKA XUMUUECKUX CBOWCTB
MPOCTHIX BelecTB MeTayuioB. OOBsICHEHNE
3aBHCHMOCTH CBOMCTB (WJIM MIpEACKa3aHue
CBOICTB) XMIMUYECKHX 3JIEMEHTOB METaJUIOB OT
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HemoHncTpaunu. Bzaumonericteue
METaJJIOB C HEMETaJlJIaMHU.
JlaGopaTOpHBIE OIBITHI.
12.B3aumMoneiicTBUE PAaCTBOPOB KUCIIOT U
COJIEH C MeTaIaMu

nonoxxkenus B [lepuoanueckoit cucreme
xuMu4ueckux 3aemenToB [1. . Menneneesa.
CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH
peakuuni, XapakTepu3yoImX XUMHUUECKHE
CBOMCTBA METAJNIOB W WX COSAMHEHUM:
9JIEKTPOHHBIX YpaBHEHHI MPOLIECCOB OKUCIEHUS -
BOCCTAHOBJICHUSI; YPAaBHEHHN 3JIEKTPOIUTUIECKOM
JIUCCOLIMAIINH; MOJIEKYJIIPHBIX, TIOJHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUH peakiui ¢
Y4aCTHUEM DJIEKTPOJUTOB. Y CTAHOBJIEHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3EH MEXKIY
CTPOEHHEM aToMa, XUMUYECKON CBS3BIO, TUTIOM
KPUCTAITTUYECKON PEIIETKH METAIJIOB U UX
COCIMHEHUH, UX XUMHUYECKUMHU CBOHCTBAMHU.
HaGmromeHue v onmucaHne XUMUIECKOT0
sKcrnepuMeHnTa. [Ipencrapnenue nHGOpMAIUK B
BHJIC TaOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM
qucie ¢ npumenenneM cpeacts UKT

Mertamisl B
TIPUPOJIE.
OO6mrue
CITOCOOBI UX
TIOJTY9ICHHUS

@)

Mertamne B mpupoze. O0mme criocoos! X

nony4eHus. JIabopaTopHbIE OIBITHI.
13.03HaKkoMITeHHE C pyAaMH JKeje3a.
14.OkpamuBaHye TIJIAMEHH COJISIME
LIETTOYHBIX METAJIIOB

CocraBiieHIEe MOJIEKYJIAPHBIX YpaBHEHUN
peakUni U ANEKTPOHHBIX YPaBHEHUM
MIPOIIECCOB OKHUCIICHHSI BOCCTAHOBIICHHUA,
XapaKTEePU3YIOIMIUX CITOCOOBI TTOTYICHHS
merauioB. [logbop (¢ moMOIIbIO yauTENs)
CJIOBapel, SHIMKIIONEANH, CIIPABOYHUKOB,
3JIEKTPOHHBIX JUCKOB U APYTUX HCTOYHHKOB
WHpOPMAIHH, HEOOXOTUMBIX JUIS PEIICHHS
yaeOHBIX 3a7a4. ComocTaBiicHIE
WH(pOPMAITHH, TIOTyYSHHON U3 Pa3THYHBIX
HMCTOYHHUKOB

IlonsTie o
KOPpO3UH
METAJLIOB

@)

Koppo3sust MeramioB u crroco0sr 00pBOEI ¢
Hel

OnpeneneHus MOHATHI «KOPPO3HD»,
«XUMHUYECKas KOpPO3Hs»,
«OQIEKTPOXUMUIECKAST KOPPOSHS».
MnmocTpalius NoHATHIA «KOPPO3UD»,
«XUMHUYECKasT KOPPO3HSD»,
«OIEKTPOXUMHUIECKAS] KOPPO3HUSD» IPUMEPAMH
MIPOIIECCOB, TPOUCXOAIINX C PA3THIHBIMU
MeTajuTaMH. XapaKTepUCTHKa CIIOCO00B
3aIUTHI METAJIOB OT KOPPO3UHU

OOmas
XapaKTepPHUCT
HKa
3JIEMEHTOB
IA rpynmnstl.
CoenuHeHUs
IIEITOYHBIX
METaJJIOB

OO01as XxapaKTepUCTHKA MIETOYHBIX
MeTaiuioB. Meramnsl B ipupose. Oomue
crocoObI ux momydeHusi. CTpoeHue
atoMoB. ll[emounpIe MeTaIIBI — MPOCTHIS
BellecTBa. BaxkHenme coeIuHeHus
[IETOYHBIX METAJIOB — OKCHJIBL,
THUAPOKCUIIBI U COH (XIJIOPHJIBI,
KapOOHATHI, Cynb(aThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHUE B HAPOJHOM

Omnpenenenre TOHATHS IIETOYHbIC METAJUIBD.
CocraBieHIE XapaKTEPUCTHKH MIETOTHBIX
METaJJIOB IO UX MOJIOKEHUIO B Ilepuognueckoit
cHUCTeMe XMMHUYeCKHX 3iemeHToB 1. 1.
MenneneeBa. XapakTeprCcTHKa CTPOSHHS U OOIIIUX
(DM3MIECKUX M XUMUIECKAX CBOWCTB IIEIOYHBIX
METaJUIOB. XapaKTePUCTHKA (PU3UIECKIX U
XUMUYECKHUX CBOMCTB OKCHUIOB U THMIPOKCHUIOB
MIETTOYHBIX MeTamoB. OObICHEHNE 3aBUCHMOCTH
CBOWCTB (WM TIpeICcKa3aHue CBONCTB) MIETOTHBIX
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)

xo3siictBe. Kanuitable ynoOpeHus.
Hemonctparuu. OOpasiibl MEIOYHBIX U
LIETOYHO3EMETBHBIX METAIJIOB.

BzaumoneiictBue HaTpusl, JIUTUS C BOJOM.

B3aumonelictBue HaTpusl C KUCIOPOAOM

METAJUIOB OT nojoxenus B Ilepuoguueckoi
cHCTeME XUMHUECKHX 31eMeHToB [1. 1.
MenneneeBa. CocTaBiieHHE MOJIEKYISIPHBIX
YpaBHEHMI peaklUil, XapaKTepU3YIOIUX
XUMHMUYECKHE CBOMCTBA IIETOYHBIX METAJUIOB U UX
COEZMHEHUIL: 2JEKTPOHHBIX YPaBHEHUH IPOLIECCOB
OKHCJICHHSI BOCCTAHOBJICHUS; YpaBHEHUM
3JEKTPONUTHYECKOM HCCOLMAIUM;
MOJIEKYIISIPHBIX, TIOJTHBIX U COKPAILIEHHBIX

HOHHBIX YpaBHEHMH peakiuil ¢ ydacTueM
3JIEKTPOIUTOB. Y CTAHOBIICHUE IPUYUHHO-
CIIEZICTBEHHBIX CBS3EH MEXIY CTPOEHHEM aToMa,
XUMHYECKOH CBA3BIO, TUTIOM KPUCTAJUIMYECKOM
PELIETKH LIEIOYHBIX METAJUIOB U UX COEANHEHUH,
MX XUMHYECKUMH CBOMCTBaMH. Beruncienus mo
XMMHUUYECKUM QopMyiiaM U ypaBHEHUSIM PEaKLUi,
MPOTEKAIONINX C YIaCTHEM LIETIOYHBIX METAJIOB U
UX COEIMHEHUI

[Iemounoze
MCIJIBHBIC
METaJIIbI.
CoenrHEHUS
IIEJI0YHO3EM
CITbHBIX
METaJJIOB

®3)

OO6mrast XapaKTepPUCTHKA DIIEMEHTOB
rIaBHOW noarpynisl II rpynmsl.
Crpoenne atomos. [lenmounozemensHbIE
METaJUTBl — TIPOCTHIC BEIIECTRA.
Baxkneimme coeqnHeHnsS
IETOYHO3EMETFHBIX METAJIOB —
OKCH/IBI, THIPOKCHIBI M CONN (XIJIOPHIBL,
KapOOHATHI, HUTPATHI, CyIb(aThI,
(hocdaTsr), UX CBOWCTBA M IPUMEHEHHE B
HapOJHOM XO3SIICTBE.

HemoncTpauuu. Bzaumonerictaue
KaJbLMs ¢ BoAoW. Bzaumonelicteue
MarHusl ¢ KHCIIOPOIOM.

JlaGopaTopHBIE OBITHL. 15.
B3anmMopelicTBre Kanblys ¢ BOJOMU.
16.ITony4ueHre THIPOKCHAA KATBITUS 1
HCCIIEIOBAaHUE €r0 CBOMCTB

OnpeﬂeneHHe TIOHATHA «KIICITIOYHO3EMEIIBHBIC
MCETaJIJIBI».

CocraBiieHIE XapaKTePUCTUKH
MIeTI0OYHO3EMETFHBIX METAJUIOB 110 MX
nosnoxenuto B [lepuoguyeckoit cucreme
xumu4deckux 3yeMmeHToB /1. 1. Mennaeneea.
XapaKkTepuCTHKa CTPOSHHS 1 OOIIHIX
(U3NYECKUX ¥ XUMUYESCKUX CBOWCTB
IIeTIOYHO3EMETBFHBIX METAJIIOB.
XapakTepucTrka QU3NIECKIX U XUMHUYIECKIX
CBOWMCTB OKCHJIOB M THIPOKCH/IOB
MIeTIOYHO3eMEbHBIX MeTautoB. OObsICHEHNE
3aBUCHMOCTH CBOWCTB (WM TIPEACKa3aHUe
CBOICTB) IIETOYHO3EMENBHBIX METAIIIIOB OT
nosnoxenus B [lepuoandeckoit cucreme
xuMu4deckux 3aeMeHToB J[.11.Menneneera.
CocraBieHue MOJIEKYJIPHBIX YpaBHEHUI
peaKIuii, XapaKTeprU3yIOIINX XUMAYECKHE
CBOICTBA MIEJTOYHO3EMETHHBIX METAIJIOB U UX
COEIMHEHUN: 3JIEKTPOHHBIX YpaBHEHUI
MIPOIIECCOB OKHCIICHSI BOCCTAHOBJICHHUS,
YpaBHEHUH 3JIEKTPOIUTUYECKOM
JTUCCOITMAIINH;, MOJIEKYJISIPHBIX, TTOTHBIX U
COKpAIIeHHBIX NOHHBIX YPaBHEHHUN PeaKIni ¢
y4acTHEM 3JIEKTPOIUTOB. Y CTAHOBJICHUE
MPUYUHHO-CIIEACTBEHHBIX CBS3EH MEXIY
CTPOGHHEM aTOMa, XUMUYECKOH CBSI3bIO,
TUIIOM KPUCTAJITMYECKON PELIETKH
HIETOYHO3EMETBHBIX METAJIJIOB U UX
COEMHEHNH, NX XHMUYECKMMH CBOMCTBAMU.
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Habmrofenue u onucanne XUMHYECKOTO
9KCIIEPUMEHTA. BpIuncCiieHHs IO XUMUYECKUM
(dbopMynaM U ypaBHESHUSIM pEaKIui,
MPOTEKAIOIIUX C YYACTUEM
ESJIIOYHO3EMECIIBHBIX METAJIJIOB U UX
COCIUHCHUM

AnroMuHUI
U ero
COEIMHEHUS

®3)

Crpoenue atoma, pusndecKue u
XUMHYECKHE CBOMCTBA aJIFOMUHUS KaK
npoctoro BemiecTBa. CoeTMHEHUS
ATIOMHHUS — OKCHUJI ¥ TUAPOKCUI, X
amdoTepHbIi xapakTep. Baxnelmme
conu amoMuHus. [Ipumenenue
AIIOMHHHS Y €r0 COeIUHECHUM.
JlabopaTtopHsie onbiThl. 17. Tlonydenue
THAPOKCHIA AJTFOMUHUS M HUCCIIEOBaHNE
€ro CBOMCTB

CocraBneHue XapakKTepUCTUKU aTIOMUHUS 110
ero nonoxxenuto B [lepuoanueckoii cucreme
xuMuueckux snemenToB /. 1. Menneneena.
XapakTepucTHKa CTPOCHHS, PU3UICCKUX U
XUMUYECKUX CBOMCTB aJIIOMUHMUS.
XapakTepucTrkKa PU3NIECKUX U XUMHUYECKHX
CBOWMCTB OKCHJIAa U TUAPOKCHUAA aTIOMUHUSL.
OO0BbsacHeHre 3aBUCIMOCTH CBOMCTB (MK
MIpeJcKa3aHre CBOMCTB) aTIOMUHUS OT
nosnoxenus B [lepuoandeckoil cucreme
xumu4deckux dyemenToB /. 1. Mennaeneera.
CocraBiieHIEe MOJIEKYJIAPHBIX YPaBHEHUN
peakuuii, XapaKTEPU3YIOLIMX XUMUYECKUE
CBOMCTBa QJIIOMHUHUS U €0 COSINHEHU
3JIEKTPOHHBIX YPaBHEHUI MPOLIECCOB
OKHCJIEHUS] BOCCTAHOBJICHUS; YpaBHEHUI
3JIEKTPOJIUTUUECKON TUCCOIUALINY;
MOJIEKYJISIPHBIX, TOJHBIX U COKpaIllEHHBIX
HWOHHBIX YpPaBHEHUHN peaklnil C yyacTheM
3JIEKTPOJIIUTOB. Y CTAHOBJIEHUE PUUYUHHO-
CJIEZICTBEHHBIX CBSI3€H MEX]ly CTPOCHUEM
aToMa, XUMHUYECKON CBS3bI0, TUTIOM
KPUCTAJNIMYECKOM PEIIETKU aTlOMUHUS U €ro
COEJMHEHUM, €r0 XUMUYECKUMH CBOMCTBAMHU.
Hab6monenune u onncanne XMMHIECKOTO
3KCrepUMeHTa. BeIUMCIEHNS IO XUMUYECKUM
(dbopMyIaM U ypaBHEHUSIM peaKIni,
MPOTEKAIOIINX C YYACTUEM ATFOMUHUS U €TO
COeMHEHU

Kenezon
€ro
COEIMHEHUS

®3)

Crpoenne atoma, hu3nUecKue u
XHMHYECKHE CBOMCTBA Kelle3a Kak
MIPOCTOTO BelIecTBa. | eHeTnaecKue psiabl
Fe2+ u Fe3+. Baxknelimmue coiu >kenes3a.
3HaueHHe JKeae3a ¥ €ro COCAMHEHNUH s
MIPUPOJIBI U HAPOIHOTO XO3SICTBA.
Hemoncrpauuu. Bzaumoneiictaue
MeTaJIoB ¢ HeMeTaimamu. [lomyuenne
ruapokcuos xkenesa (1) u (11I).
JlaGoparopHble ombITHL. 18.
BzaumonelicTBue xene3a ¢ CONsTHON

CocraBiieHre XapaKTePUCTUKHU XKeJe3a 1o ero
nonokenuto B [lepuoanueckoit cucreme
xuMu4deckux 3aeMmenToB /. 1. MenneneeBa.
XapaKkTepucTHKa CTPOSHUS, PU3NICCKUX U
XHMHUYECKUX CBOMCTB JKele3a.
XapakTepucTrka QU3NIECKUX U XUMHUYECKIX
CBOICTB OKCHJIOB ¥ THAPOKCHJIOB JKEIIe3a.
OOBsCHEHHE 3aBUCHMOCTH CBOMCTB (TN
MpeJICKa3aHrue CBOMCTB) JKele3a OT
nonoxkenus B [lepuoanueckoit cucreme
xuMuueckux 3jaeMmeHToB /. 1. MenneneeBa.
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kucnoroi. 19. [Tonydenue rupoKCHI0B
xenesa (II) u (1) u u3yueHue ux CBONUCTB

CocraBieHue MOJIEKYISIPHBIX YpaBHECHUI
peaKkui, XapakTEPU3YIOIHNX XUMUYECKUE
CBOMCTBA XK€EJE3a U €ro COCANHEHUM:
3JIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB
OKHCJIEHHS] BOCCTAHOBJICHHUS; YPaBHEHU
3JIEKTPOIUTUYECKON TUCCOLMALINY;
MOJIEKYJISIPHBIX, TIOJHBIX U COKPAILlEHHBIX
VOHHBIX YPABHEHUN PEAKLUI C y4aCTUEM
3JIEKTPOJIMTOB. Y CTAHOBJIEHUE PUYUHHO-
CJIEZICTBEHHBIX CBSI3€W MEXK]y CTPOCHUEM
aToMa, XUMHUYECKOU CBSI3bIO, TUTIOM
KPUCTAJUIMYECKOW PELIETKH KEeJle3a U €ro
COEJMHEHUN, €r0 XUMUYECKUMU CBONCTBAMU.
HaGnronenne u onmucanmne XUMHIECKOTO
9KCIEPUMEHTA. BhIunCiIeHNs IO XUMUYECKUM
(dbopMysiaM U ypaBHEHHUSIM peaKIui,
MPOTEKAIOIINX C YHAaCTHEM KeJle3a U €ro

COCTMHEHUN

O06o01eHne Brruncnenust mo XuMu4aeckuM GopMmyiiaM u

3HaHUH Mo YpaBHEHUSM PeakLui, IPOTEKAIOUX C

Teme«MeTan Y9aCTHEM METaJUIOB U UX COSTMHECHIUH.

b1y (2) IIpencrarnenne nHGOPMAITUH IO TEME
«Meramisly B BUIIE TAOIHUIT, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeactB UKT. [Tonnmanue Opu4uH CBOETO
HEeycIexa U HaXOXKJCHHE CIIOCO00B BBIXOa
W3 3TOU CUTyalUKu

KonTtponbHa

st pabota 1o

TeME

«Meramibny

)

TEMA 2. IPAKTUKYM 1. «CBOUCTBA METAJIJIOB 1 UX COEJUHEHU» (3)

Ocymectene | OcyIiecTBIeHNE IETTOYKH XUMUIECKUX Pabora ¢ mabopatopHbiM 000pyIOBaHHEM U

HHE npespatieHuid [lonyuenue u cBoiicTBa HarpeBaTeNbHBIMA TPUOOPaMH B

LIETTOYKH COEMHEHNH METAIJIOB COOTBETCTBHH C TIPABUIIAMU TEXHUKH

XUMHYECKUX Oe3omacHocTH. HabnroeHue cBoiicTB

MpeBpaIieHu METAJIJIOB U UX COEIUHECHHUH U SIBIICHUM,

" MPOUCXOIAIUX ¢ HUMU. Onucanue

[omyuenue XUMHYECKOTO SKCIIEPUMEHTA C TIOMOIIIBIO

U CBOMCTBA €CTECTBEHHOT'0 (PYCCKOT'0 MJIH POJTHOTO)

COCAVUHEHUH S3bIKA U S13bIKa XUMUHU. DOpMyHUpoBaHe

METaJIJIOB BBIBOZIOB I10 pe3yJbTaTaM IPOBEACHHOIO

(1) 9KCIIEpPUMEHTa
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Pabora ¢ naGopaTopHBIM 000pYIOBaHHEM H
HarpeBaTebHBIMU PHOOpaMH B
COOTBETCTBHU C TIPABUIAMH TEXHUKU
6ezonacHoctd. Habmonenue cBoiicTB
METAJJIOB U UX COCTUHEHUM U SIBJICHUH,
MpOUCXOAMX ¢ HUMH. Omnrcanue
XAMHYECKOTr0 KCIIEPUMEHTA C TIOMOLIBIO
€CTECTBEHHOI'0 (PYCCKOT'0 MJIM POJHOIO)
sI3bIKa U s13bIKa XuMuu. OopMmynupoBaHue
BBIBOJIOB I10 PE3yJIbTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA

«

ITonyuenne

U CBOMCTBaA

COEMHEHU

METaJIJIOB)

1)

Perrenue PerieHre sKCIIEpUMEHTAIBHBIX 3a/1a4 HA | DKCIIEPUMEHTAIbHOE UCCIIEIOBAHUE CBOMCTB

3KCIIEPUMEH | paclio3HaBaHME U MOIyUECHUE METaJIJIOB U UX COCAUHEHUH, pellleHue

TAJIBHBIX COG}II/IHCHI/Iﬁ METAJIJIOB OKCIICPUMEHTAJIBHBIX 3a1a4 110 TEME

3a/1a4 Ha «Meramie». Pabota ¢ mabopaTopHbIM

pacmo3HaBa 000pyIOBaHNEM W HaTrpeBaTEIbHBIMHU

HUE U npuOopaMu B COOTBETCTBHH C MPAaBHIAMHU

ToNTy4eHue TeXHUKH Oe3onacHocTd. Habmonenne

COEMHEHUN CBOMCTB METAJIOB U UX COCUHEHUMN U

METaJLIOB SIBIICHUH, TPOUCXOIAINX ¢ HUMHU. Omrcanue

@ XHMHYECKOTO DKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT'0 MJIH POJHOTO)
S3BIKA U SI3bIKa XUMUHU. DOpMynHpOBaHIe
BEIBOJIOB I10 pe3yJbTaTaM MPOBEIECHHOTO
skcniepuMenTa. OnpeneneHne (UCXOAT U3
y4eOHOH 3a7a91) HeOOXOMMOCTH
WCTIOJIH30BAHMSI HAOIOICHHST HITH
SKCIIEpUMEHTA

TEMA 3. HEMETAJUIHI (32)

Ob6mas OO01mmas XxapakTepruCTHKa HEMETAIUIOB: OnpeneneHus MOHATHN «HEMETAILTBI»,

xapakrepucT | nonoxenue B [lepnomuaeckoit cucreme «TaJIOT€HBI», «AJJIOTPOITHBIC

vKa XUMHYECKuX dnemenToB /1. 1. BHJIOM3MEH EHU». XapaKTepHCTHKA

HeMeTauioB | MeHzeneeBa, OCOOEHHOCTH CTPOSHHSI XUMHYECKUX 3JIEMEHTOB HEMETAILIOB:

Q) aTOMOB, 3JIEKTPOOTpULIaTENEHOCTH (D0) CTpoeHune, GU3NYeCKue CBOMCTBA

KaK Mepa «HEMETAJUIMYHOCTHY, pan 0.
Kpucramueckoe ctpoeHne
HEMETAJUIOB— IPOCTHIX BEIIECTB.

HemerasuioB. CocTaBeHHe Ha3BaHUH
COCJIMHEHU HEMETAJIOB 110 GOPMYJIE U UX
¢dopmyn no HazBanuto. OOBsICHEHUE
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Annotponus. @u3nyeckue cBOCTBa
HeMeTa/uioB. OTHOCUTENBHOCTh MOHATHI
«METAJII» U «HEMETAILID»

3aBUCHMOCTH CBOMCTB (MJIM IpefcKa3bIBaHUE
CBOWCTB) XUMHUYECKUX 3JIEMEHTOB
HEMETAJUIOB OT MOJOXKEHHS B
Ilepuonuyeckoii cucteMe XUMUYECKUX
anemenToB JI. I.MeHeneeBa. Y cTaHOBIEHHUE
MIPUYHUHHO-CIIEICTBEHHBIX CBS3EH MEXIY
CTPOEHUEM aTOMA, XUMUYECKOU CBS3bIO,
THIIOM KPUCTAJUIMYECKON PEIIETKH
HEMETAJIJIOB U UX COCAMHEHUH, UX
¢u3nveckuMu cBolicTBaMu. B nuanore ¢
yUYUTEIEeM BbIPaOOTKa KPUTEPUEB OIIEHKHU U
OIPEIEIIEHAE CTEIIEHU YCIIEIHOCTH
BBITTOJTHEHUS CBOEW pabOTHI M pabOTHI BCeEX,
MCXO/IS U3 UMEIOIINXCS KpUTEPUEB,
COBEpILIEHCTBOBAHNE KPUTEPHEB OI[EHKH U UX
HCIIOJIB30BAHUE B XOZE OLIEHKU U CAMOOLEHKH

OO6mrue
XUMHNYCCKUEC
CBOICTBa
HEMETAJLJIOB.
Hemeramsr
B IIPUPOJIE U
CITOCOOBI UX
TTOJTY9ICHHS

)

OO01re XUMAYECKE CBOMCTBA
HEMETAJIJIOB.

XapaKTepI/ICTI/IKa XUMHUYCCKHUX 3JICMCHTOB
HEMETAaJIOB: CTPOCHUE, PU3NIECKHE
cBoiicTBa HeMeTalioB. CocTaBlIeHHE
Ha3BaHWH COCIMHEHUI HEMETAJIJIOB T10
dopmysie 1 ux GopMyII 10 Ha3BAHHUIO.
CocraBieHHE MOJIEKYIIIPHBIX YpaBHEHUI
pEaKIIniA, XapaKTePU3YIONTINX XUMUUICCKIE
CBOICTBA HEMETAJJIOB M UX COCAMHCHHM,
3JICKTPOHHBIX YPaBHEHHUH ITPOIIECCOB
OKHCIICHHS BOCCTAHOBJICHHS. Y CTAHOBJICHHE
MIPUIMHHO-CIICICTBEHHBIX CBSI3EH MEXITY
CTPOCHHEM aTOMa, XUMHUIECKOU CBS3BIO,
THIIOM KPUCTAJUTHICCKOU PEIICTKH
HEMETAIJIOB U UX COCIMHCHUM, UX
XHUMHUYECKUMH CBOMCTBaMH. BEITIoIHEeHNE
pacdeToB M0 XUMHUYECKUM (HOpMYITaM H
YpaBHEHUSIM PeaKIni, MPOTEKAOIIHIX C
ydacTHeM HEMETAJUIOB U UX COCAMHEHUHN

Bomopoxn (1)

[Tonoxenue Bomopona B
Ilepuonnyeckoil cucrteMe XUMHUYECKHX
snementoB /. U.Menneneea. CTpoeHue
aToma U Monekyisl. duzndeckue u
XMUMHYECKHE CBOWCTBA BOAOPOA, Er0
MOJy4EHHE U IPUMEH CHHE.
Jlabopatopusie onbIThl. 20. [lonydenue u
pacro3HaBaHuE BOOpOJa

XapaKkTepuCTHKa BOAOPOa: CTPOSHHE,
(u3nyecKkne 1 XMMAYEeCKHe CBOWCTBA,
nony4denne u nmpuMeHerne. CocTaBleHHE
Ha3BaHWU COEAWHEHUI BOJOPOAA 1O GopMyIie
u ux hopmyn no HazBaHuto. OOBsICHEHNE
3aBUCHMOCTH CBOMCTB (WJIH TIPEJICKa3bIBaHHE
CBOIICTB) BOJIOPO/Ia OT TIOJIOKEHUS B
[lepronuyeckoli cucteMe XUMUYECKIX
anemeHToB J[. I.Menneneera. CocraBieHue
MOJIEKYJISIPHBIX YPAaBHEHUN peakiui,
XapaKTEepU3YyIIIUX XUMUYECKHE CBOMCTBA
BOAOPOJIA, AIEKTPOHHBIX YPABHEHUM
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IIPOLIECCOB OKUCJIEHHSI BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, IIOJHBIX U COKPALIEHHBIX
VOHHBIX YPABHEHUN PEAKLUI C y4aCTUEM
3JIEKTPOJIUTOB. Y CTAaHOBJIEHUE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€H MEXY CTPOECHUEM
aToMa, XUMUYECKOU CBSI3bI0, THIIOM
KPUCTAJUIMYECKON PELIETKU BOAOPOJA, Er0
(U3NUECKUMU U XUMAYECKUMH CBOWCTBAMH.
Habmronenne u onucanre XMMHUYECKOTO
JKCIIEPUMEHTA 110 PaCllO3HABaHUIO BOJIOPOAA.
BelIIo/IHEHHE pacyeToB 110 XUMUYECKUM
dbopMysiaM B ypaBHEHHUSIM peaKIui,
MIPOTEKAIOIIMX C y4ACTUEM BOJIOPOAA U €TO

COEAMHEHUN

Boga (1) Crpoenne MoneKkyibl. Bomopomanas XapaKTepuCTHKA BOJBI: COCTAB, (PU3UUCCKUE
XUMUYECKas CBs3h. OU3NIECKIe Y XHMHYECKHE CBOHCTBA, HAXOXKIICHHE B
CBOICTBA BOIBI. AHOMAJTUU CBOMCTB npupoze u npuMeHerne. CocraBiieHue
Bonbl. ['mapodunbHbie u ruipodoOHbIe MOJIEKYJISIPHBIX YPABHEHUI peakUui,
BelllecTBa. XUMUYECKHNE CBOMCTBA BO/IbI. XapaKTEPU3YIOUIUX XUMUYECKUE CBOMCTBA
KpyroBopoT Boab!l B Ipupoze. BOJIBI, 3JIEKTPOHHBIX YPaBHEHHH MTPOIECCOB
BomnoouncTka. Asparnms Bozbl. BeITOBBIE | OKHCIIEHUS BOCCTAHOBJICHHS. Y CTAHOBJIEHUE
(bunpTpEl. MUHEpATBHBIE BOIBI. MPUYUHHO-CIIEICTBEHHBIX CBS3EH MEXIY
JuctunnrpoBaHHas BoJa, €€ MOy9eHnEe | XUMHYECKOW CBS3BIO, THIIOM
Y IPUMEHEHHE. KPUCTAJUTMYECKON PEIIeTKH BOJBI, €€
JlabopaTtopHsie onbIThI. 21.MccnenoBanue | GU3NISCKUMU U XUMHYECKUMH CBOHCTBAMHU.
[TOBEPXHOCTHOTO HATSKEHUS BOJBL. 22. BrimonHeHne pacyeToB M0 XUMHYECKHM
PactBopenme nmepmanraHaTa Kajusi HITU dbopMynam 1 ypaBHEHHSIM PeaKIni,
MEIHOTO KyIlopoca B BOJIE. MPOTEKAIOMINX C YIaCTHEM BOJBI
23.I'mapararis 06e3B0OKEHHOTO
cynbdata memu (11). 24. UsroroBnenune
TUTICOBOTO OTmedaTka. 25. O3HaKoMIIeHHe
C KOJIEKITHEH OBITOBBIX (PHIIBTPOB. 26.
O3HaKOMIIEHHE C COCTABOM MHHEPaITEHON
BOJIBI

l'anorenst OO01as XxapakTepUCTHKA TaJIOT€HOB: XapaKTepuCTUKA rajloreHoB: CTPOCHUE,

(1) CTpOEHHE aTOMOB; TIPOCTHIE BEIIECTBA U (u3nyecKkne 1 XMMAYEeCKHe CBOWCTBA,

OCHOBHBIE COEITMHEHUSI TaJIOT€HOB, UX
cBoiicTBa. KpaTkue cBeaeHus o xJjope,
opome, dTope u nose. [lpumenenune
raJloreHOB U MX COEUHEHUH B HAPOIHOM
xozsiictBe. JlemoncTpanuu. OOpasib
rajloreHOB — IPOCTHIX BEIIECTB.
B3aumoneiicTBue rajoreHoB ¢ HaTPHEM,
amoMuHueM. BeitecHeHune xinopoM 6poma
WJIM HOJia U3 PacTBOPOB HX COJIEN

nony4deHne U mpuMeHenne. CocTaBieHe
Ha3BaHWUM COCIWHECHUH TaJOT€HOB 110
dopmyne 1 ux GopMyIl IO HA3BAHHUIO.
OOBsCHEHHE 3aBUCHMOCTH CBOMCTB (TN
MPEJCKa3bIBAHUE CBOMCTB) TAIOTEHOB OT
nonoxenwus B [lepuoanueckoii cucreme
xumu4ueckux deMmerToB /. 1. MenneneeBa.
CocraBiieHUE MOJIEKYJISIPHBIX YPaBHEHHH
PeaKIuii, XapaKTepU3YIOIINX XUMAYECKHE
CBOICTBA r'aJIOr€HOB, JIEKTPOHHBIX
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YpaBHEHHUH MPOIECCOB OKUCICHUS
BOCCTAHOBJICHHS. Y CTAHOBJICHUE TPUYMHHO-
CIIEJICTBEHHBIX CBSI3eH MEXIY CTPOCHUEM
aToMa, XMMHYECKOH CBSI3bI0, THIIOM
KPUCTAITIMYECKOM PEIIETKH TaJOr€HOB, €ro
(U3UIECKUMH 1 XUMHYECKUMH CBOMCTBAMH.
BeimosHeHne pacyeToB Mo XHMHYECKAM
(dopMysaM U ypaBHEHUSIM peaKIui,
HPOTEKAIOIINX C YYACTHEM TaJIore€HOB

CoennHeHus
rajloreHoB

()

OCHOBHBIEC COCTMHEHHUSI TAJIOTEHOB:
raJoreHOBOAOPOIbI, CONH
raJ0reHOBOIOPOIHBIX KHCIIOT.
Hemonctparuu. O0pasmsl IPUPOAHBIX
COEMHEHUH XJI0pa.

JlaGopaTOpHBIE OIBITHI.
27.KadecTBeHHAs peaKIlus Ha TaJIOTCHHI-
HOHBI

XapakTepucTUKa COeTMHEHNUN TaIOT€HOB:
cocraB, (U3NYECKUE U XUMUYECCKUC
CBOICTBA, IOTyYE€HUE U TIPUMCHEHUE.
CocraBneHue Ha3BaHUA COSTMHEHUMA
raJIoreHoB 1o GopMylie U ux GopMyII 1o
Ha3BaHH10. CocTaBieHNE MOJIEKYIISIPHBIX
YpaBHEHUH PEaKIuil, XapaKTEepU3YOLIUX
XUMHWYECKHE CBOMCTBA COSANHEHHNI
raJiOreHOB, AJEKTPOHHBIX YPaBHEHUN
MPOIIECCOB OKHUCIICHHS-BOCCTAHOBJICHUS;
YPaBHEHUH 3JIEKTPOJUTUYECKOM
JTIACCOIMAITIH; MOJICKYJISIPHBIX,, TIOJTHBIX H
COKpAIILIEHHBIX HOHHBIX YPaBHEHUI peakiinii
C y4aCTHEM DJIEKTPOJIUTOB. Y CTAHOBJICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3EH MEXIY
XUMHUYECKOU CBSI3bIO, TUIIOM
KPUCTAJNIMYECKOM PEIIETKU COeTMHEHU N
TaJoreHoB, X (PU3MUECKUMH U
XUMHYECKUMU cBoMcTBaMu. Habmonenne u
OMHUCaHUE XUMUYECKOr 0 SKCIIEPUMEHTA 10
pacrmo3HaBaHUIO XJIOPHI, OPOMUT, NOTU-
MOHOB. BrINlONIHEHNE pacy€eTOB 1O
XUMHYECKUM (HOpMYIIaM U YpaBHEHHUSIM
peakuuii, MPOTEKAIINX C YIaCTHEM
COEIMHEHUI rajoreHoB

Kucnopon

@)

CrpoeHue aTomMa U aJJIOTPOIHS
KHCJIOpOJa; CBOMCTBA U IPUMEHEHHE €ro
AJJIOTPOITHBIX MOIU(pHUKALINH.
JlabopaTopaslie onbIThL. 28. [lonydenue u
pacrosHaBaHue KHCIOpOoaa

XapaKTepUCTHKa KUCIIOPOAA: CTPOCHHE,
aIoTponus, GU3NIECKue U XUMHUYECKHE
CBOWCTBA, IIOJIy4Y€HHUE U IPUMEHEHUE
aJIOTPONHBIX Moaudukaruii. CocTaBieHue
Ha3BaHWH COEIMHEHUH KUCI0poaa Mo
¢dopmyne 1 ux GopMyIl IO HA3BAHHUIO.
OOnbsicHEHHE 3aBUCUMOCTH CBOMCTB (MJIH
IPEACKa3bIBAaHUE CBOMCTB) KHCIOPOAA OT
nojoxeHus B [lepuoauueckoii cucreme
xuMmu4ueckux 3aeMmeHToB J[. 1. MenneneeBa
CocraBieHre MOJIEKYJISIPHBIX YpaBHEHUH
peakLui, XapaKTepU3yIOIUX XUMAIECKUE
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CBOMCTBA KHCJIOPO/Ia, SIEKTPOHHBIX
YpaBHEHHUH MPOIECCOB OKUCICHUS
BOCCTAHOBJICHHS. Y CTAHOBJICHUE TPUIMHHO-
CIIEJICTBEHHBIX CBSI3eH MEXIY CTPOCHUEM
aToMa, XMMHYECKOH CBSI3BI0, THIIOM
KPUCTAJUTHUECKON PEIIETKU KHCIOPOa, ero
(U3UIECKUMU U XUMUYECKUMH CBOMCTBAMH.
BeImonHeHne pacyeToB Mo XUMHYECKAM
(dopMysaM U ypaBHEHHUSIM pEaKIui,
NPOTEKAOIINX C YYaCTHEM KHCIOpPO/Ia

Cepa, ce
¢duznieckue
u
XUMHNYECKUEC
cpoiictsa (1)

CtpoeHne aToMa 1 alIoTPOIHS CEPHI;
CBOICTBAa U MPUMEHEHNE pOMOYecKon
CEpBl.

HemoncTpanuu. Bzaumoneiicteue cepsl C
MeTaJlJIaMH, BOIOPOJIOM U KHCIIOPOZOM.
JlaGopaTopubie onbITHL. 29. ['operne
Cephl Ha BO3AyX€ U B KUCIOPOJIE

XapaKTepUCTHKa CEepbl: CTPOEHUE,
AJIIOTPOITUS, PU3HYECKNE H XUMUYECKHE
CBOﬁCTBa, IMMOJIYUYCHHEC U ITPUMECHCHUE.
CocraBiieHle Ha3BaHUN COESMHEHUIN CephbI
no ¢popmyiie u ux GopMyI 1Mo Ha3BAHHIO.
OO0bsacHeHre 3aBUCIMOCTH CBOMCTB (MK
MIpeJICKa3bIBAHUE CBOMCTB) CEPHI OT
nonoxenus B [lepuoandeckoit cucreme
xumu4deckux 3jaeMerToB J[. I.Menneneera.
CocraBiieHIEe MOJIEKYJIAPHBIX YPaBHEHUN
peakuuii, XapaKTEPU3YIOLIMX XUMUYECKUE
CBOMCTBA CEpPbI, JIEKTPOHHBIX YpaBHEHUMN
IIPOLIECCOB OKUCIIEHHSI BOCCTAHOBJIECHUS

Y craHOBJIEHUE NIPUIUHHO-CIEICTBEHHBIX
CBsI3eH MEXYy CTPOCHHEM aToMa,
XUMHUYECKOU CBS3bIO, TUIIOM
KPHUCTaJUIMYECKOM PELIETKHU CEPBI, €€
($U3HYECKUMH 1 XUMUYECKIMHU CBOWCTBAMU.
BrinonHeHue pacueToB 0 XUMHYECKUM
(dbopMyIaM 1 ypaBHEHHSIM pEaKIuii,
MPOTEKAOIINX C yYACTUEM CEPBI

CoennHenus
cepsr (1)

Oxcugpt cepsl (IV) u (VI); ux momydenmue,
CBOIICTBA U IPUMEHEHUE

XapakTepucTruka COeIMHEHUH Cephl: COCTaB,
¢bu3nUecKre U XUMHYECKHE CBOMCTBA,
nojiydeHue u npumeHenne. CocraBieHue
Ha3BaHUU COENWHEHUH cephl o (hopMyIe U
ux (opmyi no Ha3BaHuto. CocTaBieHue
MOJIEKYJISIPHBIX YPABHEHU peakiui,
XapaKTEpU3YIOIINX XUMUYECKUE CBOMCTBA
COEIMHEHUH Cepbl, SJIEKTPOHHBIX YpaBHEHUN
MPOLIECCOB OKUCJIEHHS] BOCCTAaHOBJICHUS;
YpaBHEHUH 3JIEKTPOIUTUYECKOM

M CCOLUALINN; MOJIEKYJISIPHBIX, ITOJHBIX U
COKpAILlCHHBIX HOHHBIX YPaBHEHUH peaKyui
C YYaCTHEM 3JIEKTPOJIUTOB. Y CTAHOBJIEHNE
MIPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXAY
XUMHUYECKON CBSA3BI0, THIIOM
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KPUCTAJUIMYECKOW PELIETKU COCIUHEHU N
CepBbI, UX PU3NICCKUMHU ¥ XUMHUCCKIMHU
CBOIICTBAMHU

Cepnas
KHCJIOTa KaK

CepHas[ KHCJIOTAa KaK 3JICKTPOJIMT U €€
COJIM, UX IMMPUMCHCHHEC B HAPOJHOM

XapaKTepuCTHKa CEPHOI KUCIIOTHI: COCTaB,
¢du3nUecKre U XUMHUYECKHE CBOMCTBA KaK

3MEKTPOIUT | XO3SHCTBE. anekTponuTa. CocTaBiieHHE MOJIEKYJIIPHBIX
U ee CoNu Hemoncrpanun. O6pa3ubl MPUPOAHBIX ypaBHEHHUH pEaKIIhii, XapaKTEePU3YIOIIUX
@ coequHeHUH cepbl. OOpasibl BAKHEHUIITUX | XMMHUYECKHE CBOMCTBA CEPHOM KUCIIOTHI,
JUISL HAPOAHOTO X03s1icTBa Cynb(aToB. 3JIEKTPOHHBIX YpaBHEHUI MPOIECCOB
JlabopaTtopnsie onbiThl. 30. CBolicTBa OKUCJICHHS] BOCCTAHOBJICHUS;
pa30aBIeHHOW CEPHOM KHUCIIOTHI MOJIEKYJISIPHBIX, ITOIHBIX U COKPAILIEHHBIX
VOHHBIX YPABHEHUN PEAKLUI C yJaCTUEM
3JIEKTPOJUTOB. Y CTAHOBJIEHUE IPUIUHHO-
CJIEZICTBEHHBIX CBSI3€M MEXK]y XMMUYECKON
CBSI3BI0, TUIIOM KPHUCTAJIMIECKON PelIeTKA
CEpHOI KHUCIIOTHI, €€ (PU3NIEeCKUMHU U
XUMHUYECKMMU cBoMcTBamu. Habironenue u
OIMMCaHNEC XUMHNYECKOI'0 SKCIICPUMEHTA 110
pacrno3HaBaHuIO CyIb(paT-HOHOB
Cepnas CepHast KHCITOTa KaK OKHCITUTENb. CocraBieHrE MOJIEKYIISIPHBIX YpaBHEHUH
Kuciora kak | [Ipou3BOACTBO CEPHOM KUCIOTHI U €€ peaKIui, XapakTepU3yIOIMNX XUMUYECKHE
OKHCITUTEND. | IPUMEHEHHUE CBOICTBA CEPHOH KHCIIOTHI KAK OKUCIUTEIS,
ITonyuenue 3JIEKTPOHHBIX YpPaBHEHUHN MPOILIECCOB
u OKHCJIEHHS] BOCCTAaHOBJICHUSI.
[IpUMEHEHHUE XapaKTepuCTUKA MTOJIYYEHUS U IPUMEHEHUS
cepHoi CEpHOU KHUCIIOTHI. BhINIOIHEHNE pacyeToB MO

KucioTHl (1)

XUMHYECKUM (hOpMyJIaM B YpaBHEHUSIM
peakuuid, MPOTEKAIINX C YJACTHEM CEPHOU
KHACJIOTHI

A30T 1 ero
cBoiicTBa (1)

CTpOGHI/IC aToMa M MOJICKYJIbI a30Ta,
CBOMCTBa a30Ta Kak IIPOCTOr'0 BEILICCTBA

XapaKkTepuCTUKa a30Ta: CTPOCHUE,
¢bu3nuecKre U XUMHYECKHE CBOMCTBA,
noiydeHue u npumeHenne. CoctaBiieHne
HAa3BaHWU COENWHEHUH a30Ta 1o GpopMmyne U
ux Gopmyr o Ha3BaHUIO. OOBACHEHHE
3aBHCHUMOCTH CBOMCTB (MJIM MpeCKa3bIBaHUE
CBOICTB) a30Ta OT IOJIOKEHUS B
[lepuoguueckoil cucreMe XMMHUYECKIX
anemeHToB J[. I.Menneneera. CocraBieHnue
MOJIEKYJISIPHBIX YPaBHEHUH peakiuii,
XapaKTepU3YIOIINX XUMHUYECKHUE CBOMCTBA
a30Ta, 3JIEKTPOHHBIX YPaBHEHUH IPOLIECCOB
OKHCIJIEHHUS] BOCCTAHOBJICHUS. Y CTAHOBJICHUE
NPUYMHHO-CIIEICTBEHHBIX CBS3EH MEXIY
CTPOEHHEM aTOMa, XUMHUYECKOH CBSI3bIO,
TUIIOM KPUCTAJUIMYECKOH PEIIETKH a30Ta,
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ero GU3NYECKUMU U XUMUYCCKUMU
CBOMCTBaMHU. BpINosTHEHHE pacyeToB IO
XUMHUYECKUM (HOpMYJIaM U YpaBHEHUSIM
peakui, MPOTEKAOIINX C YYACTUEM a30Ta

AmMuak u
ero
CBOMCTBA.
ConnaMMOH
us (2)

AMMUaK, CTpOEHHE, CBOICTBA,
nosy4yeHue u npumenenue. Conu
AMMOHUS, UX CBOICTBa U IIPUMCHCHUC.
JlabopaTopubie onbIThl. 31. 3yueHue
cBOMCTB aMMHaka. 32. Pacno3HaBanue
coJyieit aMMOHHUS

XapakTepucTUKa aMMHaKa: COCTaB,
¢u3nUecKre U XUMHYECKHE CBOMCTBA,
nony4deHue u npuMeHenne. CoctaBieHue
Ha3BaHMM COJIe aMMOHUS 110 POpMyJIe U X
¢dopmyn no nazBanuto. CocraBieHue
MOJIEKYJISIPHBIX YPABHEHUN peaKLUi,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA
aMMMAKa U COJIEW aMMOHUSL, SJIEKTPOHHBIX
YpaBHEHUH NPOLIECCOB OKUCIECHUS
BOCCTAHOBJIEHUSI; YPaBHEHUI
3JIEKTPOIUTHYECKON UCCOLUALINY;
MOJIEKYJISIPHBIX, IIOJIHBIX U COKPALIEHHBIX
VOHHBIX YPAaBHEHUN PEAKLUI C yHaCTUEM
3JIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH MEXAY XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJIIMYECKOM PELIEeTKN
aMMHMaKa ¥ COJIC aMMOHUS, UX
(GU3UYECKIMU ¥ XUMUYECKHMH CBOHCTBAMH.
Hab6mtonenue u onucanne XUMHUYECKOTO
JKCIIEPUMEHTA 110 PaCIIO3HABAHHUIO HOHOB
aMMOHUs. BBINIOIHEHNE PacyeToB 110
XUMHYECKUM (hopMyIaM U ypaBHEHHAM
PEaKINii, MIPOTEKAOIIUX C yIaCTHEM
aMMHaKa

Oxcuasl
asora

@)

Oxcungl azora (II) u (IV)

XapaKTepHCcTHKa OKCHIOB a30Ta: COCTaB,
(r3HYecKre U XMMUYECKIE CBOMCTBA, MIOTyIeHHE
u npuMeneHne. CocTaBlieHnEe Ha3BaHUN OKCHJIOB
azora 1o ¢opmysie U ux GopMyl 1Mo HaA3BaAHHMIO.
CocTaBneHne MOJIEKYIJSIPHBIX YPaBHEHUN
peaKiuii, XapaKTepU3YIOIIX XUMUIECKHE
CBOICTBA OKCHJIOB a30Ta, HJICKTPOHHBIX
YpaBHEHUI NPOLIECCOB OKUCIEHUS
BOCCTAHOBJICHHST; MOJIEKYJISIPHBIX, TIOJTHBIX
COKpAILEHHBIX HOHHBIX YPaBHEHUH peakLUuii ¢
YJacTHEM BJIEKTPOJIUTOB. Y CTAHOBJICHHE
MPUYHUHHO-CIIEICTBEHHBIX CBSI3EH MEXIy
XUMHYECKOH CBSI3BI0, THIIOM KPHCTAIITMYECKON
PELIETKH OKCHIOB a30Ta, €r0 (PU3NIECKUMHU 1
XHUMHUYECKHIMHU CBOMCTBAMU

AsornHas
KHCJIOTa KaK
3JIEKTPOJIHUT,
ee

A3oTHas KuCja0oTa Kak QJICKTPOJIHUT, €€

CBOICTBa U mpuMeHeHue. JleMOHCTpalu.
OO0pa3ibl BAKHEHIINX TSl HAPOJTHOTO

XapaKTepuCTHKA a30THON KUCIIOTHI: COCTaB,
¢u3nUecKre 1 XUMHUYECKHE CBOMCTBA KaK
3JIEKTPONNTA, IpUMeHeHHe. CocTaBIeHNE
MOJIEKYJISIPHBIX YPaBHEHUH peakiuii,
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MIPUMCHCHUC

@)

XO035ICTBA HUTPATOB.
JlabopaTopnsie onbiThl. 33. CBOiCTBa
pa30aBICHHOM a30THON KUCIIOTHI

XapaKTEePU3YIOIINUX XUMUYECKHE CBOMCTBA
A30THOI KHUCIIOTHI, 3JIEKTPOHHBIX YpaBHEHUI
IIPOLIECCOB OKUCJIEHHSI BOCCTAHOBIICHUS;
MOJIEKYJISPHBIX, MTOJHBIX U COKpAIIEHHBIX
VMOHHBIX YPABHEHUM PEAKLUN C y4aCTUEM
3JIEKTPOJIUTOB. Y CTAaHOBJICHUE IPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M MEXKY XUMUUYECKON
CBSI3bI0, TUIIOM KPUCTAJIIMYECKON PELIETKU
A30THOW KUCIIOTHI, €€ GU3NICCKIMH U
XUMHYECKUMU CBOHCTBaMHU

A3zotHas
KHCJI0Ta KaK
OKHCIIUTEND,
ee
MoJTy4eHHe

)

A3OTHasI KHCIIOTa KaK OKUCIIHUTENb.
HutpaTsl 1 HUTpUTBL, TpoOIIeMa UX
COZIEpKaHUS B CENIbCKOX03SMICTBEHHOU
MIPOAYKIHU. A30THBIE y100OpEHHUS.
HemoHncTpauuu. Bzaumoneiicreue
KOHLIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C
MEJIBIO.

JlaGopaTopHBIE OTIBITHI.
34.B3anMoaeicTBIE
KOHLIEHTPUPOBAHHOM a30THOM KHMCJIOTHI C
MEJIBIO

CocraBiieHre MOJIEKYJIAPHBIX YpaBHEHUN
peaKIuii, XapakTepu3yIoUX XUMUYECKHEe
CBOICTBA a30THOM KHCIIOTHI KaK OKHCIUTENS,
3JIEKTPOHHBIX YPaBHEHU IPOLIECCOB
OKHCIIEHUS] BOCCTAHOBJICHMS.
XapakTepucTuKa MoJIy4eHus a30THOU
KHUCJIOTHI. BBITIOJIHEHME PACYETOB 110
XUMHYECKUM QOpMyJIaM U YpaBHEHHSIM
PEaKIyii, MPOTEKAIOIINX C YYaCTHEM
A30THOM KUCIIOTBI

Docdop.
Coenunenns
dhocdopa.
[TonsiTue o
hocdopHbIX
yI0OpeHmsIX

)

CtpoeHue aToMa 1 ajiorponus gpocdopa,
cBOlicTBa OeI0ro u KpacHoro gocdopa,
ux npuMenenre. OCHOBHBIE COCIMHEHUS:
okcun pochopa (V) u oprodochopHas
kuciorta, ¢pocharsl. DochopHbIe
yIOOpeHus.

Hemonctparun. O0pa3msl TPUPOITHBIX
coenmuHeHn pocopa. OOpasIsl
BaXKHEHIIMX JJI1 HAPOJHOTO XO35IMCTBa
dhocdaros.

JlaGopaTopHsbie onbITHL. 35. ['opeHue
thochopa Ha Bo3myxe u B KuCIopose.36.
PacrioznaBanme dhocdaror

XapakrepucTtuka pocdopa: cTpoeHue,
(y3HYecKre U XMMUYECKHE CBOMCTBA, MIOIy4eHHE
u npumenenne CocTaBieHIE Ha3BaHUI
coenuHeHuit pocdopa o Gopmyse u ux hopmys
1o HazBaHui. OOBSICHEHNE 3aBUCUMOCTH
CBOWCTB (WIH MPEICKa3bIBAaHUE CBOMCTB)
docdopa ot nmonoxenus B [lepuoguueckoit
CHCTEME XUMHUYECKHX 371eMEHTOB JI.
U.MenneneeBa. CocTaBiIeHHE MOJIEKYIISIPHBIX
YpaBHEHUI peakLuil, XapaKTepU3yIOLINX
XHMHUYEcKHe cBoicTBa (ochopa u ero
COCIMHEHUI, 2JIEKTPOHHBIX YPABHEHUN
MPOLIECCOB OKHUCIIEHUSI BOCCTAHOBJICHHS;
YPaBHEHUI IEKTPOIUTUYECKON JUCCOLUALY;
MOJIEKYISIPHBIX, TIOTHBIX M COKPAIIEHHbIX
HMOHHBIX YPaBHEHUH pEaKLMi ¢ yHaCTHEM
3JIEKTPOIHUTOB. Y CTAHOBJIEHHE IPUIUHHO-
CJICICTBEHHBIX CBA3EH MEXIy CTPOCHHEM aToMa,
XUMHMYECKOH CBS3BI0, THIIOM KPHCTAIIIMYECKON
pemerku pocdopa 1 ero CoeAMHEHMIA, eTo
(pU3MUECKUMHU ¥ XUMUYECKUMH CBOMCTBaMH.
HaOmronenue u onrcanne XMMHUYECKOTo
SKCIIEPUMEHTA TI0 pacro3HaBaHUIO pocdat-
VOHOB

Vrepon (1)

CtpoeHne aToMa 1 aJIOTPOIHS
yriaeposia, CBOMCTBA ero MomupUKaui u
WX IpuMeHeHue. [leMoHCcTpauu.
[Tornomenue yriem pacTBOPEHHBIX
BEIIECTB MJIM Ta30B. BoccTtaHOBIEHME

XapakTepuCcTHKa YTIIepo/ia: CTPOCHHUE,
ajuotTponus, GU3NIECKre U XUMUIECKHEe
CBOIACTBA, TIOJY4YCHUE U TIPUMEHEHUE.
CocraBiicHUE Ha3BaHUI COSIUHCHUN
yriepoaa no ¢popmyiie u ux GopmyI1 no
Ha3BaHu10. OOBICHEHUE 3aBUCUMOCTHU
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MeZIU U3 €€ OKCHUJIA YITIEM.
Jlabopartopusle onbITH. 37. ['openue yris
B KHCJIOPOZE

CBOMCTB (WJIM TIpeCKa3bIBaHNE CBOMCTB)
yriepoja or nosioxeHus B Ilepuonnueckoit
CUCTEME XUMHUYECKUX JIEMEHTOB /1.
N.MenneneeBa. CocraBieHue
MOJIEKYJISIPHBIX YPaBHEHUH peakiuii,
XapaKTEPU3YIOIUX XUMHUECKUE CBOICTBA
YTIIEPOJA, JIEKTPOHHBIX YPaBHEHUN
IIPOLIECCOB OKUCIIEHUSI BOCCTAHOBIICHMUSL.
YcraHoBieHue MNPUYUHHO-CICACTBCHHBIX
CBSI3€ MEXly CTPOCHUEM aTOMa,
XMMHUYECKOUN CBS3BIO, TUIIOM
KPUCTAJUIMYECKOM PELIETKHU YIIIepoaa, €ro
(l)I/ISI/I‘-IeCKI/IMI/I U XUMHYECKMMH CBOMCTBaAMU

Oxcuabl
yriepona (1)

Oxcuap! yriuepoaa (I11) u (IV), ux
CBOICTBA U IPUMEHEHUE

XapaKkTepuCTUKa OKCUJOB YIJIEpOJa: COCTaB,
(du3nUecKre U XUMHYECKHE CBOMCTBA,
noiy4deHue u npuMeHenne. CoctaBieHne
MOJIEKYJISIPHBIX YPABHEHUN peakLui,
XapaKTEPU3YIOIINUX XUMUYECKHE CBOMCTBA
OKCHUJIOB YIJIEPOJA, JIEKTPOHHBIX YPABHEHUI
IIPOLIECCOB OKUCIJIEHHSI BOCCTAHOBJIECHUS;
MOJIEKYJISIPHBIX, IIOJIHBIX U COKPALIEHHBIX
VOHHBIX YPAaBHEHUN PEAKLUI C yHaCTUEM
3JIEKTPOJIUTOB. Y CTAaHOBJICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH MEXAY XUMUYECKON
CBA3bI0, THUIIOM KPUCTAJUINYECKON PEIIETKH
OKCHJIOB yIiepoja, ux (pu3N4eCKUMU U
XUMHYECKUMH CBOMCTBAMHU

VYronbHas YroneHas kucinora. Coiu yroibHON OrnpeneneHus MOHATHI «BpeMeHHas
KHCJIOTa | KHUCJIOTBI: KaJIbI[UT, COJa, TOTAI, X KECTKOCTH BOZBI», «IIOCTOSTHHAS )KECTKOCTh
ee COlTu. 3HAYEHHE W PUPOE 1 KU3HH YEJTOBEKA. | BOZBI», «0OIIas )KECTKOCTH BOBIY.
JKectkocTs | XKecTKOCTh BOIBI M CLIOCOOBI €€ XapaKTepuUCTUKA YTOJIBHON KUCIIOTHI U €€
BOJBI U yCTpaHEeHHS. CoJIeii: cocTaB, (DU3MYECKNE U XHMHIECKIE
crtoco0bl ee | JlemoncTparuu. OOpasitbl MPUPOTHEIX CBOIACTBA, IOJTy4YCHNE U TIPUMEHEHHE.
yCTpaHeHHs | COeAMHEHWH yriiepoma. OOpasimbl CocraBiieHre Ha3BaHUN COJIEW YTOIbHON
2) BKHEHWIITUX T HAPOIHOTO XO35ICTBa KHACJIOTHI TI0 (hopMyIie U ux GhopMyI 1o
KapOOHATOB. Ha3BaHN10. CocTaBIeHIE MOJIEKYIISIPHBIX
Jlabopatopusie onsIThl. 38. [lomyuenue YpaBHEHUH peakinii, XapaKTepPHU3YIOIIIX
YTOJIbHOM KUCIOTHI U U3YUCHHE €€ XUMUYECKUE CBOMCTBA YrOJbHON KUCIOTHI U
cBoiicTB. 39. Ilepexon kapOoOHATOB B ee coJiell, ypaBHEHUH AIIEKTPOIUTUYECKON
ruapokap6onatsl. 40. Paznoxenne JUCCOLMAINY; MOJIEKYJIIPHBIX, TOJHBIX U
ruapokapOoHaTa HaTpus COKpAIIeHHBIX NOHHBIX YPaBHEHHUN peaKIui
C y4actueMm 31eKTponutoB. Onrcanue
CrIoco0O0B YCTpaHEHUS )KECTKOCTH BOJIBI U
BEITIOJTHEHHE COOTBETCTBYFOIIETr O
XUMHYECKOT0 dKcriepuMenTa. HabnroneHue u
OIMMHICaHNE XUMHUIECKOTO SKCIIEPHUMEHTA 110
pacro3HaBaHUIO KapOOHAT HOHOB.
BrimonHeHne pacyeToB 0 XUMHYECKHM
(dbopMyaM 1 ypaBHEHHSIM pEaKIuii,
MIPOTEKAIONINX C YIaCTHEM COETUHEHUH
yriepona
Kpemnuii CrpoeHue aToMa KpeMHHUS; XapaKTEepUCTHKA KPEMHHUSI: CTPOCHHUS,
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@)

KPUCTAJUIMYECKUNA KPEMHUM, €r0
CBOICTBA U IPUMEHEHUE

(U3NUECKUX U XUMUYECKHX CBOMCTB,
MONy4eHUs U puMeHeHust. CocTaBiieHUE
Ha3BaHMI COENUHEHUI KpeMHUs 10 popMyie
1 uX QopMyn o HazBaHUI0. OObsICHEHNE
3aBUCHMOCTH CBOMCTB (MJIM IIpefCcKa3bIBaHUE
CBOICTB) KPEMHHUS OT IOJIOKEHUS B
Ilepuonuyeckoi cucreMe XUMUYECKUX
anemenToB J[. U.MenneneeBa. CocTaBiieHHe
MOJIEKYJISIPHBIX YPAaBHEHUN PeakLui,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA
KpPEMHUSI, SJIEKTPOHHBIX YpaBHEHUN
MIPOLIECCOB OKUCIIEHHSI BOCCTAHOBIIEHUSI.
YcraHoBNIeHHE TPUYHUHHO-CIIEACTBEHHBIX
CBSI3€M MEXly CTPOECHHEM aTOMa,
XUMHUYECKOM CBSI3BIO, TUIIOM
KPUCTAJUTMUECKON PELIeTKH KPEMHHUS, €ro
(U3BNIECKIMU U XUMUYECKUMH CBOMCTBAMH

Oxcup xpemuus (IV), ero mpupoansie
pazHoBuaHOCTH. CHIIMKATHL. 3HAUCHUE
COCIMHEHUI KPEMHUS B )KUBOU U HEXU
BOW MPUPOJIE.

Hemoncrparnun. O0pa3isl IPUPOIHBIX
COEMHEHUN KPEMHUA.

JlaGopatopubie onbITHL. 41. [Tonyduerne
KPEMHEBOH KHCIOTHl U U3y4YeHHE ee

CBOICTB

XapakTepucTruka COeIMHEHUN KPEMHUS:
cocraB, (U3NIECKUE U XUMUYECKUE
CBOﬁCTBa, MOJIYYCHUEC U IIPUMCHCHUC.
CocraBneHre Ha3BaHWA COSTUHEHUN
KpeMHUs 110 GopMmyrie U ux GopMyI 1Mo
Ha3BaHN10. CocTaBieHNE MOJIEKYIISPHBIX
YpaBHEHUH PEaKIil, XapaKTEepU3YOLIUX
XUMUYECKUE CBOMCTBA COCAVHEHUI
KPEMHUSI, JIEKTPOHHBIX ypaBHEHUN
MIPOIIECCOB OKHUCIICHHSI BOCCTAHOBJICHHUS,
YpaBHEHUH 3JIEKTPOTUTUYECKOU
JUCCOITMAITIN; MOJIEKYJISIPHBIX, TTOTHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUI peakiinii
C YJaCTHEM 3JIEKTPOJIIUTOB. Y CTAaHOBJICHUE
MPHYUHHO-CIIEZICTBEHHBIX CBS3EH MEXIY
XUMHYECKOU CBS3BIO, THIIOM
KPUCTAJUIMYECKOM PEIIEeTKU COeTUHEHU N
KpPEMHHSI, ero GU3NIECKUMU U XUMHUIECKUMHU
cBoiictBamu. Habronenue n onmcanne
XUMHYECKOT0 SKCIIEPUMEHTA TI0
pacro3HaBaHUIO CHIINKAT HOHOB.
BrimonHeHne pacyeToB 0 XUMHYECKHM
(dhopMyaM 1 ypaBHEHHSIM pEaKIuii,
MPOTEKAIONINX C YIaCTHEM COETUHEHHH
KpEMHHS

CwmukatHas | IloHsiTHE O CHIIMKATHOM XapaKTepucTUKa CUIMKATHON
MPOMBIIUIEH | MPOMBIIIIEHHOCTH. CTEKII0, IEMEHT, MPOMBIIUIEHHOCTH
HOCTH (2) kepamuka. JJemonctpanuu. O0pasusl

CTEeKJIa, KePAaMHKH, [IEMEHTa
O06001mmenue Breruncnenus mo XuMudeckuM GopMyiiaMm u
0 TeMe YPaBHEHHMSIM PEAKIHi, TPOTEKAIONIHX C
«Hemerann y4acTHEM HEMETAJUIOB ¥ UX COSTHMHEHUH.
bD» (3) [Ipencrasnenne nHpoOpMaIUH IO TEME

«Hemeramien B BUC Ta6J'II/ILI, CXEM,
OIIOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C
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npumenenneM cpeacts MKT. OrcranBanue
CBOEH TOUYKH 3pEHUS, ee apryMEeHTalus 1
noaTeepxkaeHue pakramu. CocTaBiieHne
pedepata o onpeneneHHoR Gpopme

Kontponsnas
pabota 1o
TEME
«Hemerabt

> (1)

TEMA 4. [IPAKTUKYM 2. «CBOIICTBA COEJUHEHNII HEMETAJIJIOB» (3)

Pemenue Pemenre sxcriepuMeHTaNbHBIX 33/1a4 10 | DKCIIEPUMEHTAJILHOE HCCIEI0BAaHUE CBOICTB

skcriepuMen | Teme «lloarpynma ramsoreHos» HEMETAJUIOB M UX COEIMHEHH, peleHne

TaJbHBIX 3KCIIEPUMEHTANBHBIX 3a/1a4 110 TEME

3a1a4 1o «[loxrpymnma ranorenoBy». Padora ¢

TemMe nabopaTOpHBIM 000PYIOBaHUEM U

«[lonrpynma HarpeBaTelbHBIMHU IPUOOPaMU B

TaJIOT€HOB» COOTBETCTBHH C MPABUIAMHU TEXHUKH

1) 6e3omacHocTr. HabumoieHne 3a CBOMCTBaMU
rajoreHoB, UX COSTUHEHUN U SIBIICHHUSIMH,
MPOUCXOIAIINMHE ¢ HUMH. Onucanne
XUMHYECKOTO SKCIIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT'0 MJIH POJHOTO)
SA3BIKA U S3bIKa XUMUHU. POpMyNIHpOBaHHE
BBIBOZIOB I10 PE3YJIbTATaM IIPOBEIEHHOIO
sKkcriepuMenTa. Opranuzanus yaeOHOTo
B3aMMO/JICHCTBUS B TpyIIIe

Pemenue Pemienne sxcriepuMeHTaIbHBIX 33124 [0 | DKCIIEPUMEHTAJIbHOE HCCIEJOBAHUE CBONCTB

skcriepuMeHn | Teme «Iloarpynma xuciopoga» HEMETAJUIOB ¥ MX COSMHEHH, PellIeHIe

TaJIbHBIX 3KCIEPUMEHTAJIBHBIX 33724 [10 TeMe

3a7a4 1o «loarpymnma xucmopomay. Padora c

TEMeE 1a60paTOPHBIM 000PYIOBaHUEM U

«[logrpynna HarpeBaTeIbHbIMU IPUOOpaMU B

KHCIIOpOJa» COOTBETCTBUH C IIPABUIAMHU TEXHUKU

@ 6e3omacuocti. Habimonerue 3a cBOCTBaAMHI
KHCJIOPOJA, CEPbl, X COCAMHEHUH 1
SBJICHUSIMH, IPOUCXOISAIINMHI C HUMH.
Onucanne XMMUYECKOTI0 3KCIIEPUMEHTA C
MIOMOLIBIO ECTECTBEHHOTO (PyCCKOro Miln
POAHOrO) SI3bIKA U SI3bIKA XUMHH.
DopMynHpoBaHUE BHIBOAOB 110 Pe3yIbTaTaM
MPOBENEHHOr0 HKcrepuMenTa. OpraHuzanus
y4eOHOr0 B3aMOJCHCTBHS B IPyIIIE

Pemenne Pemenne sxciepuMeHTaIbHBIX 33724 10 | DKCIEPUMEHTAIBHOE HCCIIEI0BAHHE CBOWCTB

skcniepuMen | Teme «lloarpynna azora» Pemienue HEMETAJIIOB U HX COCAMHCHHUIL, PeIICHIEe

TaIBHBIX 9KCIEPUMEHTAITBHBIX 337124 [0 TeMe OKCIIEPUMCHTAJIBHBIX 3a/1a4 110 TEME «Ho;[rpynna

327144 110 «TToArpyIna yriepoiay» azora». Pabora c mabopaTopHBIM 000pyHOBaHHEM

TeMe 1 HarpeBaTCIbHbIMA HpI/I60paMI/I B COOTBCTCTBHUH
C IpaBWJIaMH TEXHUKHA 0€30IMacHOCTH.

«Hom"pyrma Ha6HIOZ[€HI/Ie 3a CBOMCTBAMH HEMETAIIJIOB M UX

a30Tan (l) COC,Z[I/IHCHI/Iﬁ U SBJICHUAMMU, IPOUCXOAAIIUMHU C

«IToarpynma HuME. OmicaHue XUMHAYECKOr0 SKCIIEPUMEHTA C

IIOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO NI
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yriaepona»

1

pOﬂHOFO) SA3bIKA U A3bIKa XUMHUU.
CDOpMy.TII/IpOBaHI/Ie BBIBO/JIOB IO pE3YyJIbTaTaM
IMMPOBEACHHOI'O 3KCIICPUMCEHTA. OpFaHI/I3aHI/Iﬂ
yueOHOT0 B3aUMOJICHCTBYS B
rpynneDKCIepUMEHTAILHOE HCCIIEA0BAaHIE
CBOWMCTB HEMETAJJIOB U UX COCIMHEHUH,
PpeUICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110
teme «[loarpymnma yraepoaay». Padora ¢
nabopaTopHBIM 000pyI0OBaHHEM U
HarpeBaTelbHBIMU IPUOOPaMU B
COOTBCTCTBUMU C IMpaBUIaMU TEXHUKN
0ezonacHocti. Habmoaenue 3a cBoiictBaMu
HEMETAJIJIOB U UX COGZ[I/IHCHI/IfI " SABJICHUSIMH,
MpoUCXOoAIMHU ¢ HUMU. Onrcanue
XUMHYECKOTO IKCTIEPHMEHTA C TIOMOIIIBIO
€CTECTBEHHOT'0 (PYCCKOT'0 MJIM POJTHOTO)
SI3bIKA U S13bIKAa XUMUU. DOpMyJIHpOBaHHE
BBIBOJIOB T10 Pe3YJIbTaTaM MPOBEIEHHOTO
skcnepuMenTa. Opranuzanus y4eOHOro
B3aUMOJICHCTBUS B TPYIIIE

[Tonyuenue,
coOupanue u
pacrnosHasa
HUE ra3oB

)

[Monyuenue, coOMpaHue U pacro3HaBaHKUE
ra3oB.

Pabora ¢ mabopatopHsIM 000pyIOBaHHEM U
HarpeBaTeNbHBIMA IPUOOpPaMH B
COOTBECTCTBUMU C IIpaBUIaMU TEXHUKU
6e3omacHoctu. HaOnronenue 3a cBoiictBamMu
HEMETAJUIOB ¥ UX COSTUHEHH U SBJICHUSAMU,
MPOUCXOIAIIMHE ¢ HUMH. Onucanne
XUMHYECKOTO SKCIIEPUMEHTA C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'0 HIIA POTHOTO)
S3BIKA U S3bIKa XUMUH. POpMyIHpOBaHIE
BBIBOJIOB I10 pe3yabTaTaM MPOBEICHHOT O
skcnepuMenTa. Opranuzanms ya4eOHOro
B3aUMOJICHCTBUS B TPYIIIIE

ITonroToBKa K rocygapcTBEHHOW HMTOroBou arrtectanuu OI'D

20u

[Tepuommyec | 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTBA TIpumepbl TECTOBBIX 3aJlaHUU

Kast 3JIEMEHTOB U UX COCIMHEHNE CamocrosiTensHasi pabdoTa ydYaluxcsl 1o

cucrema CBOWMCTBAM XHMHYECKMX JIJIEMEHTOB

JUM 14

Onektpootp | Crenenp okucnenuss CTpoeHue OnpeneneHue TUIOB XUMHUYECKUX CBSI3€i

HIAaTeThbHOC | BelmlecTBAa THUIBI XMMHUYECKHUX CBS3EH WOHHAs KaBaJeTHas MEeTaJTHYecKas

T (1) KaBasieHTHas MoJsipHasi KaBOJEHTHAS HE
TIOJISIPHAS

Knaccudmka | Xumuueckue peaxiuu Mo YUCITy Tunel XuMU4ecKkux peaxiuu Tur

s peareHToB 1 MPOAYKTOB II0 TEIIABOMY coequHeHus Tum pasnmoxenus Tum

XUMHYECKUX | 3 deKry 3amenieHns Tum oOmeHa J3atepMHUYecKHe

.(2) U DHIOTEPMHUYECKHE PEAKI[HH

CkopocThb daxTopu BIUSIONIAE HAa CKOPOCTH Uro Takoe Karaau3aTOpbl M KaK OHHU

XUMHUYECKUX | XUMUYECKOU peakuuu BIUSIIOT HA CKOPOCTh PEAKIUH

peakimn. (1)

Jucconuamu

SHCKTPOHI/ITI/I‘ICCKEUI JUcCConanu

IToBTOPUT MONEKYJISIPHBII HOHHBIN
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sanekTpoHo | Katuonsl anmonbl CuiibHBIE W Clla0ble | COKPALIEHHBIM ypaBHEHHE peakIuu

B BOJHBIX anekTponuTsl VoHHBIE ypaBHEHUE

pactBopax. | HepacTBoprMbIE OCHOBaHHE YeM OTIMYAIOTCS pPacTBOPUMBIE OCHOBaHUE

Honnsie OT HEPaCTBOPHUMBIX CHIIbHBIC HCNAObIE

ypaBHEHUS SJIEKTPOIUTHI

peaknum(3)

OKHCIUTEND OKHUCIUTEND BeIIeCTBa HpI/IHI/IMaIOHlI/II‘/'I OKHUCIIUTENEHO—BOCTOHOBUTEILHEIE

HO — 3JIEKTPOHBI CaMO BOCTaHOBIIMBAETCA peaKkIy 3TO peakUuu KOTOopbIe

BOCTOHOBHUT BocroHoBuTenb BCIIIECTBA OTI[a}OHII/II‘/'I IMPOTEKAOThL C U3MCHCHUEM CTCIICHU

eNbHBIC 3JEKTPOHBI CaMO OKHCIISIOTCS okucneHus: Hayuut pacraBniars

peakiuu 3) KaOQUIMHTEI B YpaBHEHHUSAX PEaKIUH
Krnacudukanuss HeopraHUIeCKHX Otnnuest GMHAPHBIX COETUHEHHH OT

Heopranuue | Bemecte Knacugukanus ocHOBaHU KHUCJIOT COJIEW U OCHOBAaHUM

CKHE KHUCIIOT Caled U OKCHJIOB Knaccugukanus KUCIOT cojell OCHOBaHHE

BeIlleCTBa U OKCHJOB

Hux

HaMeKJIaTyp

a(2)

Knaccuduka | Hecomeobpasyerpe OKCHIBI Kiaccudukamus canell cpemHbie CONU

IHst Coneobpa3yrorme KHCIIBIE COJIM OCHOBHBIC COJIM JIBAWHBIC

Heoprannue | okcuasiKmacedukanms kucmor conelt m | conmn HameHkiatypa canen

CKHX OCHOBAaHHE

BermecTsa(2)

Xumuueckd | XapaKTepHble XMMHUYECKHE CBOMCTBA Xumudeckne cBoiicTBa KucioT CreneHu

€ CBOWCTBAa | KHACJIOT COJeH OKHCJIEHHUS] KUCJIOT U UX OKCHJIOB

HEopraHuye

CKHX

Bemecraa(l)

[Tepuomuyec | 3aKOHOBEPHOCTH HW3MCHEHHS CBOWCTBA

Kast 3JIEMEHTOB U UX COEIUHEHUU

cucrema /I

)41

MengeneeBa

2)

Crpoenue Buabl KpuCTaINIMYECKUX PELIETO K

BeIllecTBa TUINBl XUMHUYECKUX CBSI3€i

Cremnenb

okucienus 1

Koutponrna
st paboTa «
ITo
HeopraHuye
CKOM
xumun» (1)

[IpuMepsl TECTOBBIX 3aJaHUN MO TeMe
Heoprannueckoit xumuu
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