Ipunosicenue k OOIl OO0 (@I'OC O00)
MAOY 2. Upkymcka COLL Ne69

MyHununajisHoe aBTOHOMHOe 00111e00pa30BaTe/ibHOE YUpeKIeHUue ropoaa
Hpkyrcka
cpeaHsisi 001eodpa3oBaTesbHas MIK0JIa Ne69

PabGouyas nporpamma y4e0HOIro npeamera
XUMUA
g 8-9 KjaccoB

CpPOK palin3daliiy IIpOorpaMMBbI: 2 roga

CocraBuTels:

Caituyk Enena [laBnoBHa,

YUUTEIb XUMUU

MAOY r. Upkyrcka COLI Ne69,
BbICIIIEH KBaJM()UKAIIMOHHON KaTeropuu

r. UpkyTtck, 2020 rox



Pabouas nmporpamma mno xumuu 171 8-9 kiaccoB pazpaboTaHa Ha OCHOBE TPEOOBaHUH K
IUIAHUPYEMBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTENbHON MpOrpamMMbl
ocHOBHOTO 001Ier0 00pazoBanust MAOY r.Mpkyrcka COLLL Ne69.
Mecro yueOHOro mnpenMera «XuMHUs» B Y4EeOHOM IUlaHe — oOs3aTelbHas 4YacTb
y4eOHOro IiaHa.
VYpoBeHb NOJITOTOBKHU yUYalIuxcsi — 0a30BbIi.
KonuyecTBo yueOHBIX 4acoB, HA KOTOpPbIE pacCyuTaHa MporpaMma — 2 yaca B HeJIeJio.
I[Inanupyembie pe3yibTaThl H3yUeHHUs] Y4eOHOT0 MpeaMeTa
BobinyCKkHUK Hayuumcea:

L OIMMCBIBAaTh CBOMCTBA TBECPAbIX, ) KUJIKHX, F33006p33HBIX BCIICCTB, BBIACIIAA
X CYIICCTBCHHBIC ITPHU3HAKH,
L XapaKTCpHU30BaTh BCIICCTBA II0 COCTaBy, CTPOCHHIO H CBOﬁCTBaM,

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBS3M MEXAY JTAHHBIMH XapaKTEPUCTUKAMHU
BCIIICCTBA,

° pacKpbIBaTh CMBICIT OCHOBHBIX XMMHWYECKUX TOHSTUN: aTOM, MOJIEKYIa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTD,
HCTIOJIB3YSI 3HAKOBYIO CHUCTEMY XUMUHU;

o n300paXkaTb COCTaB MPOCTEUINMX BEHIECTB C IMOMOIIBI0 XUMHUYECKUX
bopMyJT ¥ CYIITHOCTh XMMUYECKUX PEaKIUi C TOMOIIBI0O XUMUYECKUX YPaBHEHUI;

o BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
a TAK)K€ MacCOBYIO JIOJTK0 XUMHUUYECKOTO AJIEMEHTA B COCIUHEHUSIX;

o CpaBHUBATh 0 COCTABY OKCHUbI, OCHOBaHHUS, KUCJIOTHI, COJIU;

o KJIacCU(UIIMPOBATH OKCUJIBI U OCHOBAHMS IO CBOMCTBAaM, KUCJIOTHI U COJIU
— II0 COCTaBY;

o ONMUCBHIBATh COCTAaB, CBOWCTBA M 3HAUYEHHUE (B MPUPOJE U MPAKTUUECKOM
NEATEIbHOCTH YeJIOBEKa) MPOCTHIX BEUIECTB — KUCIOPOAa U BOAOPOAA;

o MOJIb30BaThHCS TA00PATOPHBIM 000PYAOBAaHUEM U XUMHUECKOHN TTOCYI0M;

o MPOBOAUTL HECIOXXHBIE XHUMHYECKUE ONBbITBI U  HAOMIOACHUS 3a

M3MEHEHHUEM CBOWCTB BEIIECTB B MPOIECCEe WX NpEeBpalieHuid; coOroaTh MpaBuia
TEXHUKHU O€30MaCHOCTHU MPHU MPOBEICHUH HAOIIOACHUN U OIBITOB;

° pa3inyath OAKCOEPUMEHTAIBHO KHUCJIOTHI UM  IIEJIOYH, TMOJb3YSCh
MHJIUKATOPaMH; OCO3HATh HEOOXOIWMOCTh COOJIIOACHUS Mep O€30IacHOCTH TIPH
oOpallleHUH ¢ KUCJIOTaMH U ICJIOYaMH.

o Knaccuduimposarb MHOrooOpa3ne XMMHUYECKUX PEAKIIHI

° N3yunt cBOMCTBA METAJIOB, HEMETAIUIOB U X COEAUHEHUMN

BoInycKHMK nOJIyYUm 603mM04CHOCHIb HAYUUMbCA.

° IrPaMOTHO 00paIIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

° OCO3HaBaTh HEOOXOAUMOCTh  COOJIFOJICHUS TPaBWI  AKOJOTMYECKU
0€30I1acHOTr0 MOBECHHUS B OKPY>KAIOIIEH IPUPOIHON Cpeie;

° MOHUMATh CMBICII ¥ HEOOXOAMMOCTh COOJIIOACHUS TPEANUCAHUM,

npemraracMblX B MHCTPYKIUAX 110 UCITOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOI XMMHH
1 Ip.;



o UCIIONIb30BaTh  MPUOOPETEHHBIE  KIIIOUEBBIE  KOMIIETEHTHOCTH  TPHU
BBITIOJTHEHUH HMCCIIEOBATEILCKAX MPOEKTOB IO HW3YYEHHUIO CBOMCTB, CIOCOOOB
IIOJIyYEHHMSI M PACTIO3HABAHUS BEIIECTB;

J pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJb3YSl CpEICTBA
YCTHOTO ¥ MMCbMEHHOI'O OOIIEHMS, IPOSABIATH TOTOBHOCTh K YB)XKEHUIO MHOM TOUYKHU
3peHus npu 00CyKIEHUH PE3yIbTaTOB BHIIOJIHEHHON pa0OTHI;

o OOBEKTHBHO OLICHMBaTh WH(OpPMALMIO O BEHIECTBAX M XUMHUYECKUX
mpoleccax,  KpPUTHYECKHM  OTHOCHUTBCA K  TICEBIOHAy4yHOW  WH(pOpMaIuHy,
HEe0OPOCOBECTHON pPeKjIaMe, Kacaroencs UCIIOIb30BaHUS PA3IMYHBIX BEIECTB.

[leproauyecknil 3aKOH U IEPUOANYECKAs CUCTEMA XMMHUYECKHUX 3J1eMeHTOB 1. 1.
MenneneeBa. CTpoeHHE BEILIECTBA.

BrInmycKkHUK Hayuumcs:

o KJIaCCU(PUIMPOBATh XUMUYECKUE DJIEMEHThl Ha METaJlIbl, HEMETaJUIbI,
AJIEMEHTBI, OKCHJIBI M THJIPOKCHIbI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE 3JIEMEHTHI (I'a3bl)
JUISI OCO3HAHUSI BAXKHOCTH YIIOPSIOYEHHOCTH HAy4YHBIX 3HAHUM;

o pPacKpbIBATh CMBICI Neproandeckoro 3akona J[.1. Menneneena;

o OMUCBHIBATh M XapaKTepU30BaTh TAOJWYHYIO (QOopMy MEepUOTUUYECKON
CHUCTEMbI XUMUUECKHUX IJIEMEHTOB;

o XapakTepu30BaTh COCTAB AaTOMHBIX SAEpP M pPACOpEleNICHHE YHcia

QJICKTPOHOB I10 JJICKTPOHHBIM CJIO0SAM daTOMOB XUMHYCCKHUX 3JICMCHTOB MAJIBIX IICPHOJ0B
HGpHOIIH‘IGCKOﬁ CHCTCMBI, 4 TAK)KC KaJIMA U KaJIbIIUA,

o pa3nuyaTh BUIbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJIECHTHYIO MOJSPHYIO,
KOBAJIEHTHYIO HETOJSIPHYIO U METAJUNINYECKYIO;

o U300pakaTh  DJIEKTPOHHBIE  (OPMYJIBI  BEHIECTB,  OOpa30BaHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJA;

o BBISIBIISITh  3aBUCMMOCTh ~ CBOMCTB  BEIIECTBA OT CTPOCHUS  €r0
KPUCTAJUNIMYECKON PEIIeTKH (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METaJUIMYECKOM );

o XapaKTEpU30BaTh XMMHUYECKUE DJIEMEHThl U UX COCAUMHEHHUS HAa OCHOBE

MOJIO’KEHUST AJIEMEHTOB B TEPUOAUYECKOM CHCTEME U OCOOCHHOCTEW CTPOEHUS HX
aTOMOB,;

° ONMCHIBAaTh OCHOBHBIE Mpeanochuiku OTKpbiTHs J[.MI. MenneneeBbim
IIEPUOJINYECKOr0 3aKOHA M TIEPUOJNYECKOM CHUCTEMBI XUMHUUYECKHUX DBJIEMEHTOB U
MHOTO00pa3HYI0 HAYYHYIO ACSITEIHHOCTh YUCHOTO;

. XapakTepu30BaTb  HAy4YHOE W MHUPOBO33PEHUYECKOE  3HAYCHUE
MIEPUOAUYECKOT0 3aKOHA U MEPUOJUYECKON CUCTEMBI XMMHUUYECKUX dneMeHToB JI.I.
Menpeneena;

. 0CO3HABaTh HAYYHBIC OTKPBITUS KaK PE3yJbTaT JJIUTEIHHBIX HAOIIOICHUM,
OIIBITOB, HAYYHOU MOJIEMUKH, IPEOJOJIEHUS TPYAHOCTEN U COMHEHUN.

BbINyCKHUK nOyUUm 603MO0MNCHOCHb HAYYUMbCA

° OCO3HAaBATh 3HAYCHUE TEOPETUYECKUX 3HAHUM JUISI MPAKTAUYECKOU
JEeSATEIbHOCTU YEJI0BEKA;

° OMUCBHIBATh H3YYEHHbICE OOBEKTHI KaK CHUCTEMbl, MPUMEHSS JOTUKY
CHUCTEMHOI'0O aHAJIN3a;

° NPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTIX TMEPUOJAUYECKON CHCTEMBI
XUMUYECKUX DJIEMEHTOB IS OOBSICHEHUS W TIPEIBHUICHHUS CBOWCTB KOHKPETHBIX
BELIECTB;



° pa3BuBaTh NHGOPMAIMOHHYIO KOMITIETEHTHOCTh IIOCPEACTBOM yTTyOJIeHUS
3HAHUN 00 WCTOPUH CTAHOBICHUS XUMHUYECKONM HAYKH, €€ OCHOBHBIX TOHSTHH,
MEPUOIMYECKOTO 3aKOHA KAK OJHOTO M3 BAXKHEUIIMX 3aKOHOB MPUPOJIBI, & TAKKE O
COBPEMEHHBIX JOCTHKCHUSAX HAYKU U TEXHUKHU.

MHuoroo6pa3ue XUMHUECKUX PEeaKIIUi.

BreintyckHUK Hayuumcs.

L OOBACHATH CYTb XUMHUYCCKUX ITPOUCCCOB,
L Ha3bIBATh IIPHU3HAKH 1 YCJIOBHA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
L YCTaHAaBJIMBATb NPUHAIJICKHOCTDb XUMHYECKOM pC€aKnuuu K OIIPCACIICHHOMY

THUITY TI0O OJHOMY U3 KJIACCH(PUITUPOBAHHBIX TIPU3HAKOB:

1) mo 4mMCIly U COCTaBy UCXOIHBIX BEIISCTB M MPOAYKTOB peakiuu (peaKiuu
COCIMHEHHUSI, PA3JIOKECHHUs, 3aMEIICHUS U1 OOMEHa);

2) MO BBIACICHUIO WIH MOMJIONIEHUIO TEIJIOTHl (PEaKiuy SK30TEPMUUYECKHUE U
SHIOTEPMHUYECKHUE);

3) 1O U3MEHEHUIO CTENEHEN OKUCIICHUS XUMUUECKUX DJIIEMEHTOB (OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUHN );

4) mo oOpaTUMOCTH MpoIiecca (peakiuy oopaTuMbie 1 HEOOpaTUMBIE);

. Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEAKIUi;
o Ha3bIBaTh (PAKTOPBI, BIUSIOLINE Ha CMEIIEHUE XUMUYECKOTO pPaBHOBECHS;
o COCTaBJIATb yYPAaBHEHUs JJICKTPOJIMTHYECKOM JUCCOLMALMU  KHUCIIOT,

IIeJI0ueH, COJell; MOJHBIE M COKpAIlEHHbIE MOHHBIE YpaBHEHUS peakiuil oOMeHa;
YPAaBHEHMS OKUCIIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIUM;

o MPOTHO3UPOBATh NPOJAYKTHl XMMHUYECKHX peakuuid mno ¢dopmynam /
Ha3BaHUSM HMCXOJHBIX BEIIECTB; OMNPENENATh MCXOJHBIE BeIllecTBA MO (QopMmynam /
HAa3BaHMAM ITPOJYKTOB PEAKIINH;

o COCTABJISITh YPABHEHUS PEAKIIMiI1, COOTBETCTBYIOIINX MOCIEA0BATEIbHOCTH
(«uenoukey») MpeBpaleHuii HEOPraHUYECKMX BEUIECTB Pa3IMUYHbBIX KJIACCOB;

o BBISIBJIATh B MPOLIECCE HKCIIEPUMEHTA NMPHU3HAKH, CBHUIETEIbCTBYIOLIUE O
MPOTEKaHUU XUMHYECKOW PeaKiny;

o TOTOBUTH PACTBOPBI C ONPEACIEHHOM MacCOBOM JOJIEW PAaCTBOPEHHOIO
BELIECTBA;

o ONPENENATh XapaKkTep Cpeabl BOIHBIX PACTBOPOB KUCJIOT M LIEJIOYEH IO
M3MEHEHUIO OKPACKH WUHIUKATOPOB;

. IPOBOJUTH KaU€CTBEHHBIE PEAKIINH, TIOJITBEPKIAIOIINE HATUYKE B BOJHBIX

pacTBOpax BCUICCTB OTACIIbHBIX KATUOHOB U aHHUOHOB.
BbIlIyCKHI/IK ROJIyuum 603MOMCHOCIMb HAYUUMBCA.

o COCTaBJIATH MOJIEKYJSIDHBIE M IIOJHBIE HOHHBIE YpaBHEHUSA IIO
COKpPAILICHHBIM HOHHBIM YPABHEHUSM;

o IIPUBOJUTH TIPUMEPHI PEAKLUM, NOATBEPKAAKOIIMX CYIIECTBOBAHUE
B3aUMOCBSI3HM MEXy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX BEICCTB;

o IPOrHO3UPOBATh PE3YJbTAaThl BO3JEUCTBHUS PA3IUYHbIX (PAKTOPOB Ha
CKOPOCTb XMMHUYECKON PEAKLINH;

o MPOTHO3UPOBATh PE3yNbTAaThl BO3ACHCTBHUS Pa3IUYHBIX (PAKTOPOB Ha

CMEUIEHUE XUMHYECKOTO PAaBHOBECHSI.
Mmuoroo0Opasue BemecTB.
BbInycKHUK Hayuumca:



) OTPENEIIATh NMPUHAUICKHOCTh HEOPTAaHWMUYECKUX BEIIECTB K OJIHOMY W3
W3YYCHHBIX KJIACCOB/TPYIIT: METaUIbl B HEMETAJUIbI, OKCUIBI, OCHOBAHHS, KUCIIOTHI,
COJIH;

o COCTaBJISITH (POPMYJIbI BEILIECTB [0 UX HAa3BAHUSIM;
o OIPENEIATh BAJICHTHOCTh U CTEIICHb OKUCIIEHUS JIEMEHTOB B BEIIECTBAX;
o COCTaBJISITH ()OPMYIIBI HEOPTAHUUYECKUX COCAMHEHHM MO BAJICHTHOCTSIM U

CTENEHSIM OKHUCIICHHSI AJIEMEHTOB, a TAaKXKE 3apsaM HOHOB, YKa3aHHbIM B TaOauIe
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

. OOBSACHATh 3aKOHOMEPHOCTU HM3MEHEHUS (PU3NYECKUX U XUMHUECKHUX
CBOMCTB MPOCTHIX BEHIECTB U HMX BBICHIUX OKCHJIOB, OOpa30BaHHBIX 3JIEMEHTaMH
BTOPOT'O U TPETHETO MEPUO/IOB;

o Ha3blBaThb OONIME XHMHUYECKHME CBOWCTBA, XapakTEpHbIC IJs TPyl
OKCHJIOB: KUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

o Ha3blBaThb OOLIME XMMHUYECKHME CBOMCTBA, XapaKTEpHbIE I KaxXJI0ro
KJIacca BEUIECTB;

o IIPUBOJUTH IPUMEPBI PEAKLIUM, TOATBEPKAAIOIINX XUMUIECKHUE CBONCTBA
HEOPIraHUYECKUX BEILIECTB: OKCHUIIOB, KUCIIOT, OCHOBAHUM U COJIEH;

o ONPENEIIATh BEIIECTBO — OKHUCIIHATENb M BEIIECTBO — BOCCTAHOBUTEID B
OKHCIIUTEIIBHO — BOCCTAHOBUTENBHBIX PEAKIUAX;

o COCTABJISITh 3JIEKTPOHHBIN OajgaHC MO MPEAIOKEHHBIM CXEMaM PeaKLnii;

o IPOBOJUTH JIaDOPATOPHBIE OMBITHI, IOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

o MPOBOJUTH JIA0OPATOPHBIE OMNBITHl MO MOJYYEHUIO U COOUpPAHHIO

ra3000pa3HBIX BEIIECTB: BOJOPOJA, KHCIOPOJa, VIIASKHUCIOTO Tra3a, aMMHaka;
COCTaBJISITh YPAaBHCHUS COOTBETCTBYIOIIUX PEAKITHM.

BbINyCKHUK MOJIYYUT 603MONHCHOCHb HAYUUMbCA .

* TPaMOTHO 0OpaIaThCs C BEIICCTBAMHU B ITOBCECTHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOJAUMOCTh COOJIIOJICHUSI TTPABHIT IKOJIOTUYECKH 0€301MacHOTO
MOBEACHUS B OKPYXKAIOLIECH NPUPOIHON CPEE;

* T[IOHUMAaTh CMBICI W HEOOXOJUMOCTh COOIIOACHHUS  TPEANMCAHUMN,
IpeIaraéMbIX B HHCTPYKITHSX TI0 MCIIOJIB30BaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMUH
U ap.;

* HCIIOJIB30BaTh MPHOOPETEHHBIC KIIOUECBBIC KOMIICTCHTHOCTH MPH BBITTOJIHECHUN
MCCJIEIOBATENIbCKUX TIPOCKTOB M0 HW3YYEHHUIO CBOKMCTB, CIIOCOOOB TIOJNYYCHHUS U
pacIio3HaBaHHMs BEIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YS CPEIICTBA YCTHOU
¥ MUCHbMEHHOW KOMMYHHUKAIIMH TIPH PaboTe ¢ TEKCTaMU YICOHMKA W JOTIOTHUTCIIBHON
JUTEPATYPOH, CIIPABOYHBIMHU TaOIUIAMH, MPOSBIIATH TOTOBHOCTh K YBaKCHHUIO WHOM
TOYKH 3PEHUS TIPH 0OCYKICHUHN PE3yJIbTaTOB BBHITTOJIHCHHON PabOTHI,

* 00BCKTHBHO OIICHUBATH HH(OPMAITUIO O BEIIECTBAX U XUMUUICCKUX TPOIIECccax,
KPUTHYICCKHA OTHOCUTHCS K IICEBIOHAYYHOH HH(pOpMAIIUK, HeTOOPOCOBECTHOM peKIame,
KaCaroIIeCs UCTIOJb30BaHMS Pa3IMYHbIX BEIIECTB.

* OCO3HABATh 3HAUCHHUE TCOPETUICCKUX 3SHAHUM IS IPAKTUIECKOU ACATEIHPHOCTH
YyeJIOBEKa;

* OMHUCHIBATHh U3YUYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOTO
aHaIu3a;



* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOIUYECKON CUCTEMbI XUMHYECKUX
AJIEMEHTOB JIJIs1 00BbSICHEHUSI ¥ IPEJIBUACHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HMH(POPMAIMOHHYIO KOMIIETCHTHOCTh IOCPEICTBOM YTIyOJIeHUS
3HAHUN 00 WCTOPUH CTAHOBICHUS XUMHUYECKONW HAyKH, €€ OCHOBHBIX TOHSTHH,
MEPUOIMYECKOT0 3aKOHA KAK OJHOIO M3 BAXXHEUIIMX 3aKOHOB MPUPOJBI, & TAKKE O
COBPEMEHHBIX JOCTHXKCHUSAX HAYKU U TEXHUKHU.

* COCTaBJISAITh MOJICKYJISIPHBIE M TOJHBIE MOHHBIC YPaBHEHUS MO COKPAIIEHHBIM
MOHHBIM YPaBHCHUSIM;

* [PUBOJUTH TPUMEPHl PEAKLMM, TOATBEPKIAIOIIUX CYIIECTBOBAHUE
B3aUMOCBSI3H MEXy OCHOBHBIMH KJIaCCaMH HEOPraHWYECKUX BEIIECTB;

* TIPOTHO3MPOBATH PE3yIbTaThl BO3JCUCTBUS Ppa3IUYHBIX (PAKTOPOB Ha
U3MEHEHUE CKOPOCTH XUMHYECKON peaKIuu;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3JCHCTBHS Pa3IMYHBIX ()aKTOPOB HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.

* MPOTHO3UPOBATH XMUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHHUS;

* IIPOTHO3UPOBATH CIIOCOOHOCThH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIC WIIN
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEN OKUCIICHUS AJIEMEHTOB, BXOJSIINX B
€ro COCTaB;

* BBISIBIISATH CYIIECTBOBAHME M€HETUUYECKOM B3aMMOCBS3M MEXK/y BEIIECTBAMU B
psAy: MIPOCTOE BEMIECTBO — OKCHUJT — TUJIPOKCHJ — COJIb;

* OpraHU30BbIBaTh, IPOBOJUTH YUYCHUYECKUE IPOEKTHI IO HCCICAOBAHUIO
CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

BhINyCKHUK MOJYYUT BO3MOKHOCTb HAYUUTHCS:

* rpaMOTHO 0OpaIaThCs C BEIIECTBAaMHU B IIOBCEIHEBHON KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTD COOJIIOICHHSI TTPABHII YKOJIOTHUYECKH 0€301MacHOTO
MOBEACHUS B OKPYXKAIOLIECH NPUPOIHON CPEE;

* T[OHMMaTh CMBICT U HEOOXOJUMOCTb COONIOJIEHUS] MPEANHCAHUH,
MpeiaraéMbIX B MHCTPYKIIUSIX TIO UCTIONIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU
u Jp.;

* HCIOJB30BaTh NPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH MPU BHITIOTHEHUN
HCCIIEIOBATENIbCKUX TMPOEKTOB MO HW3YYEHUIO CBOMCTB, CHOCOOOB TMOJYyYEHHS W
pacrno3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIOJIb3Ys CPEJICTBA YCTHOM
Y MUChbMEHHOW KOMMYHUKAIIMH TIPH paboTe ¢ TEKCTaMU YICOHUKA W JOTIOTHUTEIBHON
JUTEPATYPOM, CIIPABOYHBIMHU TaOIHUIIAMU, TPOSIBIISITH TOTOBHOCTh K YBOXKCHHIO WHOU
TOYKH 3PEHUS TIPH 0OCYKICHUHU PE3yJIbTaTOB BHITIOJIHEHHON PabOTHI;

* 00BEKTUBHO OIICHUBATh HH(DOPMAIIHMIO O BEIISCTBAX M XUMHYECKUX ITpoIieccax,
KPUTUYECKHA OTHOCUTKCS K NICEBIOHAYYHON HH(POpMAIIUU, HETOOPOCOBECTHOM peKIame,
KaCaroUIEHCs MCIIOIb30BAHUS PA3JIMYHBIX BEILIECTB.

* OCO3HABATh 3HAYCHHUE TEOPETUUECKUX 3HAHUM JJIs1 IPAKTUYECKOU JEATEIbHOCTH
YyeJI0BEKa;

* OITUCHIBATh U3YyUYECHHBIE 0OBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO
aHau3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOIUUECKON CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JIJIs 00BbSICHEHUSI ¥ TIPEJIBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;



* pa3BuUBaThb WH(GOPMAIMOHHYIO KOMIIETEHTHOCTH IOCPEACTBOM YIriyOieHus
3HaHUU 00 UCTOPHUH

CTAaHOBJICHHUS] XUMHYECKOW HAayKH, €¢ OCHOBHBIX MOHSTHUN, MEPUOIUYECKOTO
3aKOHa KaK OJIHOTO M3 BaXHEHIIMX 3aKOHOB MPHUPOJIBI, a TAKKE€ O COBPEMEHHBIX
JOCTUKECHHUSIX HAYKH U TEXHUKH.

* TPUBOAWTH TPUMEPHl pEAKUUH, MOATBEPKIAIOMUX CYIICCTBOBAHHE
B3aMMOCBSI3U MEKy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILIECTB;

* BBISIBJIATH CYIIECTBOBAHHME TEHETHUYECKOW B3aMMOCBS3H MEXKIy BEIIECTBAMU B
psy: IPOCTOE BEIIECTBO - OKCHUJI - THIPOKCHUL - COJIb;

* OpraHu30BbIBaTh, MPOBOAMTH YUYEHUYECKHE IPOEKTHI IO HCCIEIOBAHHIO
CBOWCTB BEILIECTB, UMEIONINX BaXKHOE MPAKTUYECKOE 3HAUCHUE.

Conepsxkanue Kypca xXuMum 8 KJacc.

Paszgen 1. OcHOBHbIe MOHATUA XMMHUHM  (YPOBEHb AaTOMHO-
MOJIEKYJISPHBIX NpeacTaB/jieHuit) (544)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHMs. BellecTBa u ux CBOMCTBA.
Mertobl TO3HaHUS B XUMUU: HAOII0IeHuE, SKcriepuMeHT. [IpueMbl 6e3onacHoi paboThI
¢ obopyaoBaHueM U BeniecTBaMu. CTpoeHHE IIaMEHU

Yuctele BemecTtBa M cMecd. (CrnocoObl OYMCTKM BELIECTB: OTCTaMBAaHUE,
(uiabTpOBaHME, BBIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DOuU3NYecKue u
XMMHUYECKUE SBIICHUS. XHUMHUYECKUE peakuuu. [Ipru3Haku XUMHUYECKHX pPEakuud U
YCJIOBHUSI BO3HUKHOBEHUS U TEYEHUSI XUMAYECKUX PEAKLIUM.

ATOMBI , MOJIEKYJIBI U MOHBI. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenusa. Kpucrammueckue u amopdHbie BemecTBa. KpucTalimuyeckue pemeTku:
WOHHAsA, aTOMHasi W MOJIEKYyJIsipHass. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON pemeTku. [IpocTeie u CiloHbIE BelleCcTBA. XUMUYECKUNU JJIEMEHT.
Metamibl 1 HeMETAIITbl. ATOMHAsI €IUuHUIA MacCchl. OTHOCHUTENbHAST aTOMHAasi Macca.
SA3bIK  XMMHM. 3HAKM XUMHYECKMX DJJEMEHTOB.  3aKOH IIOCTOSHCTBA COCTaBa
BelecTBa. XuMuueckue  GopMynbl. OTHOCUTENbHAs — MOJIEKYJISIpHAs Mmacca.
KauecTBeHHBIN U KOJUYECTBEHHBIN COCTAaB BENIECTBA. BhIUMCIEHHE MO XMMUYECKUM
dopmynam. MaccoBast 107151 XUMHUUYECKHX 3JIEMEHTOB B CIIOKHOM BEIIECTBE

BajleHTHOCTP XMMHMUYECKUX 3JIEMEHTOB. OIpenesieHne BAICHTHOCTH JJIEMEHTOB
no Qopmynam OuHapHbBIX coeauHeHHi. CocTaBieHHE XUMHUYECKHX (HOPMYI TIO
BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPAaHEHHs Macchl BenlecTB. KHU3Hb U
neareabHOCTbM.B.  JlomoHOCOBa. XuMHYeCKHE YypaBHEHUSA. THIBI XUMHYECKHX
peakiui

IIpakTnueckne padoThbi:

o [IpaBuna TexHuku O€30MaCHOCTH NpU pabOTe B XUMHUYECKOM

KabuHeTe. 3HAKOMCTBO € JJA00paTOPHBIM 000PY0BAaHUEM.

° OuucTka 3arpsi3HEHHON OBAPEHHOM COJIH.

PacuerHble 3axayu. BpruncieHME OTHOCHUTENBHOM MOJIEKYJISIPHOW MAacChI
BeliecTBa 1Mo Qopmyse. BeiuncieHne MaccoBOW IO 3JIEMEHTa B XUMHUYECKOM
COEMHEHUH. Y CTaHOBJICHHE MpOCTelieil (GopMybl BEIIeCTBA 1O MACCOBBIM JOJSIM
3JIEMEHTOB. BBIUMCIEHHS N0 XMMUYECKMM YPaBHEHHSIM MAcChl WJIM KOJIMYECTBA
BEIIECTBA IO M3BECTHOM MacCe€ WJIM KOJWYECTBY OJIHOTO W3 BCTYIAIOIIAX WU
ITOJTYYaOIINXCS B PEAKIUHU BEILIECTB.



Kucnopon. Haxoxaenue B npupoje. [lonydenue kuciopoja B 1abopaTopuu u
MPOMBIIIJICHHOCTH. PU3NYECKHME U XMMHYECKUE CBOWCTBA Kuciopoaa.. [Ipumenenune
kuciopoaa. Kpyroopor kuciopoga B npupoge. O30H , alJIOTPONHs KHUCIOPOJA.
Boznayx u ero cocraB. 3ammuTa aTMOC(EpPHOTO BO3yXa OT 3arps3HEHUH.

Bonopon. Haxoxnaenue B npupoae. Ilomydenue Bomopona B jiabopaTopuu u
MPOMBINIICHHOCTH. Du3ndeckue W XMMHYECKME CBOMCTBAa BoAoponaa. Bomopony —
BOCCTAaHOBUTENh. Mepbl Oe3omacHOCTH Tpu padoTe ¢ BojaopoaoM. [IpumeneHue
BOJOpPOJA.

Bona . Merozs! onpenenenus coctaBa BOAbl — aHaIU3 U CUHTE3. PU3NYECKHE U
XUMHUYECKHE CBOMCTBA BOJIbl. Bosia B mpupoie u crocoObl €e OYUCTKU. Adpaiusi BObI.
XuMuyeckue CcBoucTBa BOAbl. [Ipumenenue Boubl. Boma — pacTBopUTEIb.
PactBopumocTe BemecTB B Boje. OmnpenesneHME MacCOBOM JI0JM PaCTBOPEHHOTO
BEILIECTBA.

KonnuecTBeHHbIE OTHOWIEHUMA B XuMud. KoiandecTBo BemectBa. Mouib.
Monsipnass macca. 3akoH ABoragpo. Mousipablii 00beM Ta30B. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. OOBEMHbBIC OTHOIICHUS Ta30B MPU XUMUUECKUX PEaKIIHIX.

BaxHeimme Knacchl HEOPTraHMYECKUX COeauHEHUH. OKCUIBL:  COCTaB,
kinaccupuxanus. OCHOBHbIE U KHUCJIOTHbIE OKCHIbl. HoMeHKiaTypa OKCHIIOB.
DU3NYECKHE U XUMUYECKHUE CBOMCTBA, MTOJYYEHUE, IPUMEHEHNUE OKCUJIOB.

I'uapokcuast . Knaccudukanus ruapokcuaoB. OcnoBanusi. Coctas. lllenoun u
HepacTBOpUMbIE OCHOBaHUA. HomeHknarypa. dusnueckue U XMMHUYECKUE CBOKCTBA
ocHoBaHuil. Peakuust Hedtpanuzanuu. Ilomyuenue. Ilpumenenue. AmdorepHbie
OKCH/JIbI Yl TUIPOKCH/IbI

Kucnote: cocraB,  knaccudukamuss U HOMEHKjIaTypa. Dusnyueckue W
XAMUYECKUE CBOMCTBA KUCJIOT. BHITECHUTENBHBIN PSIJI METAJJIOB

Conu.: coctaB, kiaccupukanus U HOMEHKIATypa. OU3NUECKe U XUMHUUYECKHUE
CBOMCTBa coJiel. PacTBopUMOCTh coJjielt B Bojie. XUMUYECKHUE CBOMCTBA COJIEH CIIOCOOBI
noixydenus cosen. [Ipumenenne conen

['eHeTndeckass CBA3b MEXIY OCHOBHBIMH  KJACCaMU  HEOPTraHUYECKUX
COCIMHECHUM.

Pazgean 2. Ilepuoauyveckuii 3aKOH M NMEPUHOAUYECKAA CHCTEMAa XMMHYECKHX
j1eMeHTOB /I.U.MenpneneeBa. Crpoenne atoma (74)

[TepBbie MOMBITKH KJIaCCU(PUKALMN XUMUYECKUX dJ1IeMeHTOB. [loHATHe 0 rpymnmax
CXOJIHBIX DJIEMEHTOB. ECTECTBEHHBIE CEMEMCTBA IIEJIOYHBIX METAIUIOB U TaJIOT€HOB.
bnaroponusle rassi.

[Tepuonnueckunn 3akoH J[. W. MenneneeBa. Ilepuomnueckas cucremMa Kak
€CTECTBEHHO-Hay4YHasl Kiaccu(UKaIMs XUMHUYECKUX dJeMeHTOB. Tabmuunas ¢opma
Npe/CcTaBiICHUs KiacCUpUKalUsi XUMHUYECKUX JeleMEHTOB. CTpyKTypa TaOIHIIbI
«Ilepuoanueckas cucrema xumudeckux snemeHToB [I. . MenneneeBa» (kopoTkas
dopma): A- u b- rpynmel, nepuosbl. OU3NYECKUN CMBICT TOPSAKOBOIO 3JIEMEHTA,
HOMEpa Mepuo/ia, HoMepa rpymIbl (115 3IEMEHTOB A-TpyIi).

CtpoeHue atroMma: siApO U JJIEKTpOHHass 00oJsiouka. CocTaB aTOMHBIX sIIEp:
OPOTOHBI WU HEUTPOHBL. HM30TOmBI. 3apsAx AaTOMHOrO fA1pa, MAacCOBOE YHCIO,
OTHOCUTEJIbHAsl aToMHasi Macca. CoBpeMeHHasi (GOpMYITUPOBKA MOHATUS «XUMUYECKUI
AIEMEHT.



OnexTpoHHas 000J0YKa aroma: HMOHATHE 00 JHEPreTUYECKOM YPOBHE , €ro
€MKOCTHU. 3aIlOJIHEHHE JIEKTPOHHBIX CIOEB y aTOMa 3JIEMEHTOB MEPBOIO — TPETHETO
nepuoaoB. CoBpeMeHHas GOpPMYIHPOBKA MEPUOJUYECKOTO 3aKOHA.

3HaueHHe nepuoauyeckoro 3akona. Hayunsle noctskenus J.M.Menneneesa :
WCIIPABJIECHUE OTHOCHUTEJIbHBIX aTOMHBIX MAcC, IEPECTAHOBKM XUMHUYECKUX HJIEMEHTOB
B Iepuoanyeckou cucreme. JKusnp u nearensHocts . . Menneneesa.

Crpoenue atoma. CocraB aTOMHBIX sifep. IDaekTpoHsl. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 3JIEMEHTOB Nepuoanyeckoil cuctemsl /. 1.
Menngeneesna.

JlabopaTtopHbIe onbIThl. B3anMozaelicTBUE THAPOKCHIA IMHKA C paCTBOPaMu
KHCJIOT U IIEI0YE.

Pa3nen 3 Crpoenue Bemects (7 )

DJIEKTPOOTPULATEIIBHOCTh ~ XUMHUYECKUX  3JEMEHTOB. (OCHOBHBIE  BHUJBI
XMMHUYECKOW CBSI3M: KOBAJEHTHAs HEMOJIApHAs, KOBAJCHTHAs MOJISIpHAs, WOHHAS.
BaneHTHOCTB 371EMEHTOB B CBETE JIEKTPOHHOM Teopuu. Ctenenb okucieHus. [Ipasuia
ONPEAECITICHNS CTETIEHN OKUCIICHUS SJIEMEHTOB.

Cooepircanue 9 knacca

Pasnen 1. MHoroo6pasue xumuueckux peakuui (1749)

Knaccudukanus XuMHUYECKUX peaklUni: peakiui COeTUHEHNS,

pasioXkeHus, 3amelleHus, obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuu. OKHCIATENb, BOCCTAHOBHUTEIb, MPOLECCHl OKHUCIEHHUS W BOCCTAaHOBIJICHHS.
CocraBiieHue ypaBHEHHH OKHCIIHMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMA C ITOMOIIBIO
METO/1a 3JIEKTPOHHOTO OajaHca.

TeroBble  3(QGdeKTbl  XUMHUYECKUX  peaknuil.  DK30TEPMHYECKHE U
DHIAOTEPMUYECKHE  pEaKUMU. TepMOXMMHUYECKHE  ypaBHeHMs. Pacué€rel 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XMMHUYECKMX peakuuid. @DakToppl, BIMAKOIIME HA CKOPOCTbH
XUMHAYECKUX peakunid. [leppoHadaibHOE MPEICTABICHUE O KaTalu3e.

OOparumblie peakuuu. [IoHsITHE O XUMUYECKOM PABHOBECHUHU.

XHWMHUYECKHE PEAKIIMN B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HE DJIEKTPOJIHTHI.
Wownrbl. Katronsl v aHuoHbL. [ uopamuas meopus

pacmeopos. DIEKTPOIUTHIECKAs AUCCOLHUALINS KUCIOT, OCHOBAHMIM

u cojeil. Cnabble U CUIIbHBIE ANEeKTPOIUTHL. CTeneHb AUCCOIUAIIIH.

Peakiuu nonHoro oomMeHa. Y clioBusi TEUCHUS PEaKIIUii HOHHOTO

oOMeHa JI0 KOHIa. XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCAMHEHUH B CBETE NPEACTABICHUM OO0 SJISKTPOJUTHYSCKOM IHCCOIHUAIA H
OKHCIIUTEJIBHO- BOCCTAHOBUTEIBHBIX PEAKLUAX.

Ilouamue o euoponuse coneu.

JdeMoHCTpanuu:

IIpumepsl 5K30- M DHAOTEPMHUUYECKUX peakuuil. B3aumopnencTBue LUHKA C
COJITHOM M YKCYCHOM KHUCIOTOM. B3auMopnelcTBHe TIpaHyJIMPOBAaHHOIO LIMHKA U
IIMHKOBOM TBUIM C COJITHOW KucloToi. B3aumoneiictBue okcuaa meau (I1) ¢ cepHoi
KUCJIOTOM pa3HOW KOHLIEHTPALUU [PU Pa3HBIX TEMIIEpaTypax.



['openne yrinsg B KOHUEHTPUPOBAHHOM Aa30THOM KHUCJHOTE. ['OpeHue cepbl B
pacIuIaBIIeHHOW cemuTpe. VcnblTaHue pacTBOPOB BEUIECTB HA  JIEKTPUYECKYIO
IIPOBOAUMOCTb. JIBHKEHHE MOHOB B DJIIEKTPUYECKOM IOJIE.

IpakTnueckune padoThbi:

N3ydeHue BIUSAHUS YCIOBUAN MMPOBEICHNS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.

Pemenue skcrnepuMeHTaNbHBIX 33Aad 1Mo TeMe «CBOWCTBa KUCIOT, COJEH H
OCHOBAHHM KaK JJIEKTPOJUTOB)

JlabopatopHble onbIThI: Peakiinu oOMeHa MeXy pacTBOpaMH JIEKTPOJIUTOB

PacuerHble 3agqaun: BerancieHus: 1o TEpPMOXUMUYECKUM YPABHEHUSIM PEAKIIUIA.

Pa3znen 2. MHorooOpasue BemiecTs (434)

Hemetamnbl. ["anorensl. [lonoxkeHne B MEPHOJUYECKON CUCTEME XMUMHUYECKHUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxneHue

B nnpupoje. duznueckre 1 XUuMUYECKUE CBOMCTBA TAJIOTEHOB.

CpaBHuUTENPHAsA XapAKTEPUCTHKA TajoreHoB. llomydeHne u mnpuUMeEHEHHe
rajoreHoB. Xiyop. @u3nuecKkue U XUMHUYECKHE CBOMCTBA XJopa. [IpuMmenenue xmnopa.
XnopoBonopon. @usnueckue cporctBa. [lomydyenue. ConsiHas KHCIOTa U €€ COJM.
KauecTBeHHass peakuusi Ha XJIOPUA-HOHBI. Pacro3HaBaHue XJIOpPUAOB, OpOMUJIOB,
MOJUOB.

Kucmopon u cepa. IlonoxkeHue B NEPUOAMYECKON CHUCTEME XHUMHYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. Cepa. AJIIOTPOIHS CEPBI.

dusnueckrue U XuMHueckue corcTBa. Haxoxnaenue B npupone. Ilpumenenue
cepsl. CepoBonopoa. CepoBoIOpOAHAS KHCIOTA U €€ COJIH.

KauectBennas peakuusi Ha cyiabbua-uonsl. Oxcun cepui(1V). dusnveckue u
xuMuueckue cporctna. [Ipumenenne. CepHucTtast KUcioTa u

e¢ conu. KauectBennas peakius Ha cynbput-uonsl. Oxcun cepoi(VI).

Cepnas kucnora. XuMUYECKHUE CBOMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHON
cepHoi kuciaoTbl. KauecTBeHHast peakuus Ha cylb(aT MOHbI. XUMHUYECKUE PEAKIIHH,
JIeXalye B OCHOBE IOJYYEHHS] CEPHOW KHCIJIOTHI B ITPOMBINUICHHOCTH. [IpuMeHenune
CEpPHOM KHUCIIOTHI.

Azor u docdhop. IlonoxeHue B MNEPUOTUYECKOM CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHUE HMX aTOMOB. A30T, (U3MYECKHE M XHUMHYECKHUE CBOWCTBA,
roy4deHue u npumeHenne. Kpyrosopor azora B

npupoze. AMmuak. uznueckue 1 XUMUYECKUE CBOMCTBA aMMHUAKa,

noiyyenue, npuMmeHeHue. Conu aMMoHMs. A30THAsI KUCIIOTa U €€

cBoiicTBa. OKHCIUTENBHBIE CBOKMCTBA a30THOM KUCIOTHL. [lomyuenue

a30THOM KUCJIOTHI B JIA0OpaTOpHH. XUMHUECKUE PEAKITUH, JICIKAIIIE

B OCHOBE MOJIYYCHMS A30THOW KHCJIOTBHI B MPOMBILUIEHHOCTU. [IpuMeneHune
a30THOM KUCIOTHL. COMM a30THOM KUCIOTHI U UX PUMEHEHHUE. A30THBIE y100pEHusl.

dochop. Ammorponus dhochopa. PuzndecKkre U XUMHICCKHEC

cBorictBa dochopa. Oxcun dpocdopa(V). DochopHas kucioTa u e€

cosii. PocopHbie yaoOpeHusl.

Yraepon u kxpemuui. [1osoxkeHne B NEPUOIUIECKON CUCTEME

XUMHUYECKUX JIEMEHTOB, CTPOCHHUE UX ATOMOB. YTJIEPOI. AJIIOTPOINHUA

yraepojga. Pusznueckue U XUMHUYECKHME CBOWCTBa yriaepoja. AncopOuus.
VYraphslii ra3, CBONCTBA U (PU3HOJIOTHYECKOE ACHCTBUE HAa OpraHu3M. YTIJIEKUCIIBIN ras.
VYronpHas kucnoTa u e€ conu. KauectBeHHas peakius Ha kapOoHat-uoHbl. Kpyrosopor

yIJIepoAa B IPUPOJE.



Opranuyeckne COeIUHEHUS yTiIepoaa.

Kpemunii. Oxcupn kpemuusas(IV). KpemnueBas kucinora u e€ comu. Cmexio.
Llemenm.

Meramnel. 1lonokeHne MeETaIOB B NEPUOAMYECKOM CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOEHHE HMX AaroMoB. Mertammueckas CBs3b. (DHU3MYECKUE CBOWCTBA
METaJuIOB. PSJ aKTMBHOCTM METAUIOB (JIEKTPOXUMHUYECKUN pAJl HaNpsKEHUN
METAIIOB). XUMHUYECKHE CBOMCTBA METAIIOB. OO0IIKe CIOCOOBI MOTYYEHHS] METAJLIIOB.
CmuiaBel METANIOB.

[{enouynbie MeTamibl. llooXkeHHE IIETOYHBIX METAJUIOB B MEPHOIAYECKOU
CUCTEME, CTPOEHHE UX aTOMOB. HaxoxkaeHue B npupoe.

Ou3znueckue W XUMHUYECKHE CBOMCTBA MIEJIOYHBIX MeTauioB. I[IpuMeHeHue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHHU.

[{enouHo3emenbHble MeTaLIbl. [10N0KEeHNE IMIEIO0YHO3EMENBHBIX METAJUIOB B
IIEpUOANYECKON CHCTEME, CTPOEHUE NX artoMoB. Haxoxnenue B npupoae. Maruuii u
KaJIbI[UH, UX BaXKHEUIIUE coeTMHEeHUS. JKECTKOCTH BOJIBI M CLIOCOOKI €€ YyCTpaHECHUSI.

AnmroMmuHui. [lonoxeHne afOMUHUA B TIEPUOIUYECKON CUCTEME, CTPOCHUE €TO
aroma. Haxoxnenne B npupone. OPU3NYECKME U XMMHYECKHE CBOMCTBA aJFOMHUHHSL.
[Ipumenenune amoMuHus. AMPOTEPHOCTh OKCUAA U TUAPOKCH 1A aTFOMUHHS.

Keneso. [lonoxenue xene3a B IEPUOINIECKON CUCTEME, CTPOEHUE €r0 aTOMA.
Haxoxnenue B npupoae. Gusnueckue 1 XMMUYECKUE CBOMCTBA Kele3a. BakHelme
COCIMHEHMS >KeJe3a: OKcubl, ruapokcunbl u comu xkenesa(ll) wu xemesa(Ill).
KauecTBennbie peakiuu Ha noHbl Fe2+ u Fe3+ .

JdeMoHCTpaum:

DU3UYECKUE CBOMCTBA raJIoreHoB. [lolyyeHue XJiopoBoAOpoOaa U PaCTBOPEHUE
€ro B Bojie. AJUIOTpornHbIe MoAudUKaIK cepbl. OOpa3Ibl MPUPOIHBIX CYIb(UIOB U
cyabdartoB. [lomydyeHne amMMuaka U €ro pactBopeHue B Boje. O3HaKOMIIEHHE C
oOpa3laMu NpUPOIHBIX HUTPATOB, pocdaToB

Mopnenu KpHUCTAIUIMYECKUX PEIIETOK anMa3a W rpadura. 3HAKOMCTBO C
oOpa3liaMd TNPUPOAHBIX KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C 0Opa3laMu
BOKHEUIINX COCIMHEHUN HATpUsl, KaJlusl, MPUPOIHBIX COCAUHEHUN KaJbLIUs, PYyJIaMU
KeJe3a, COeIMHEHUAMU alIFOMUHUA. B3anMOIeliCTBUE IETOYHBIX, [IETOYHO3EMEIIBHBIX
METaJIOB U alfOMUHMS ¢ BOIOW. CKUTaHUE KeJe3a B KUCIOPOIE U XJIOPE.

IIpakTnyeckune padoThbI:

[lony4yeHne COITHON KUCIIOTBI U U3y4YEHUE €€ CBOMCTB.

Peuienne sxcriepuMeHTaNbHBIX 3aAa4 1o TeMe «Kuciaopon u cepa»

IlonyyeHne aMMuaKa U U3y4E€HHUE €r0 CBOWCTB.

[Tonyuenne oxcuna yriepona (IV) u uzyueHue ero cBoicTB. Pacrno3HaBanue
KapOOHATOB.

Pelienne 3xcriepuMeHTaNbHBIX 3a7a4 Mo TeMe «MeTallbl U UX COCTUHEHUS».

JlaGopaTopHbIe ONbITHI:

BrITecHEHME ranoreHaMu ApyT Ipyra U3 pacTBOPOB UX COCTMHEHUM.

KauecTBeHHbI€ peakiuu cyibpu-, CyIbPuT- U CylbdaT- HOHOB B paCTBOpE.

O3HakomileHHE ¢ 00pa3lamMu cepbl U €€ MPUPOIHBIMU COCTUHEHUSIMH.

B3aumopeiicTtBue cojiell aMMOHHUS CO IIIEJI0YaMU.

KauecTBeHHble peakliuy Ha KapOOHAT- U CUIIMKAT- UOHBI.

KauecTBeHHas peakuys Ha yIrIEKUCHbINA ra3.

N3ydenne 00pa3ioB MeTamioB. BzanmoaeiicTBiE METANIIIOB C paCTBOPAMHU COJIEH.



O3HakOMJIEGHME CO CBOMCTBaMM M  MpeBpalleHUs MU  KapOOHAaTOB U
THIPOKapOOHATOB.

[lonyueHne TUAPOKCUAA ATIOMMHHUS W B3aUMOJCUCTBHE €Tr0 C KHUCIOTaMU H
menoyamu. KauectBeHHble peakiuu Ha HOHBI Fe2+ u Fe3+

PacuerHble 3a1a4u:

Bbluncienyss Mo XMMHYECKUMM YPaBHEHHUSAM MaccChl, 00bEMa WM KOJIMYECTBA
BEILIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMH 0 MAacCe UCXOTHOTO BELIECTBA, 00BEMY WIIH
KOJIMYECTBY BEILIECTBA, COACPIKAILIETO OINPEACTEHHYIO TOII0 IPUMECEN.

Paznen 3. Kparkuit 0030p BaxkHEHIINX OpraHUYECKUX BelIecTB(84)

[Ipenmer oprannueckoi xumuu. Heopranmdaeckne U OpraHMuecKue COCIUHEHHS.
VYrinepon — ocHoBa xu3Hu Ha 3emuie. OCOOCHHOCTH CTPOEHHUSI aTroMa yriepojaa B
OpraHUYECKUX COCTUHEHUSX.

VYrneBonopoasl. [lpenenbHble (HaChILIEHHBIE) YTIIEBOJOPOIBI.

MertaH, 3TaH, MPONaH — MPOCTEHIINE MPEACTABUTENH MPEAETbHBIX

yraeBoaopoaoB. CTpyKTypHbIe (pOpMyYJIbI yTIE€BOAOPOAOB. [ 'oMoIOrnuecKuil psij
MPEICNIBHBIX YIIIEBOOPOAOB. ['omosiorn. dusnueckue u

XUMUYECKUE CBOMICTBA MpEAENbHBIX YIJIEBOAOPOAOB. Peakuuu ropeHus Hu
3amenieHns. HaxoxaeHne B NpUpoOAE NPEAENbHBIX YIJIEBOAOPOAOB. [IpuMeHnenue
METaHa.

HenpenenbHble (HEHACBIILIEHHBIE) YTIIEBOJOPOAbl. DTUIICHOBBIM

P HENpEeNeNbHBbIX YIJIEBOAOPOAOB. OTWICH. DU3NUECKHE U XUMHYECKUE
CBOMCTBA dTWJEHA. Peakius npucoenuuenns. KauecTBeHHbIE

peakunu Ha 3TuieH. Peakums nomumepusauuu. llomuwstunen. [lpumenenue
ATUJICHA.

ALETHIEHOBBIN P HENPEIETbHBIX YIIEBOAOPOI0B. ALIETUIIEH.

CaoiicTBa anetwiena. [Ipumenenue aneTuieHa.

[IpousBoaHbie yriaeBoaopo10B. KpaTkuii 0030p opraHnyecKkux

COCIMHEHUI: OJJHOATOMHBIEC CIIUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CITUPTHI
(3TWJICHTJIMKOJIb, TIUIEPUH ), KAPOOHOBBIE KUCIOTHI

(MypaBbHMHas, YKCYyCHasi), CIIOXKHBIE DS(QHUpbI, XKUPbI, YIIEBOAbl (TJIHOKO3a,
caxapo3sa, Kpaxmal, [eJUII0JI03a), aMUHOKHUCIIOTHI, Oesku. Poib

OEJIKOB B OpraHU3Me.

[loHaTHE O BBICOKOMOJEKYJSPHBIX BemiecTBax. CTpykTypa NOJIMMEPOB:
MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNnonumepusanuu. llommsTunen,
MOJIUIPOIHIICH, TOJTUBUHUIXJIOPU,.

JdeMoHCcTpanum:

Mogenn MOJIEKyJl OpPraHWYeCKHX COCIUHEHUW. ['opeHue yriieBogopoJIoB U
oOHapykeHHe MPOAYKTOB X ropenus. KauectBennas peakius Ha dTriieH. [lonyyenue
sTuieHa. PacTBopeHne 3TWIIOBOrO crupTa B Boje. PacTBopeHue riuuepuHa B BOJE.
[Tonmydyenne u CBOMCTBA YKCYCHOM KHUCIOTBI. MccnemoBaHne CBOMCTB KHUPOB:
pPacTBOPUMOCTb B BOJIE U OPraHMYECKUX pacTBopuTensix. KauecTBeHHbIE peakluuu Ha
III0OKO3y U Kpaxman. O3HakomiieHHE C 00pa3lamMu M3AeUid M3 MOJUATHIICHA,
NOJIMIPOIHIICHA, TOJUBUHWIXJIOPHUIA.

[IpakTuueckue pabOThl CTPYNNUPOBAHBI B OJIOKK — XUMUYECKUE MPAKTUKYMBbI,
KOTOPBIE CIIY’KaT HE TOJBKO CPEACTBOM 3aKPEILICHUSI YMEHHI U HABBIKOB, HO TAKXKE U
CPEICTBOM KOHTPOJIS 32 KAYECTBOM MX (DOPCUPOBAHHOCTH.



TEMATHUYECKOE IINTAHUMPOBAHUE

8 KJ1acc
Ne n/m Paznennbl nporpaMmmabl KouauuyecTBo KouauuecTBo KouauuyecTBo
4acoB KOHTPOJIbHBIX NPaKTHYEeCKHX
pador padoT
1 OcHoBHble TOHATHA XuMuK (ypoBeHb | 54 (51 + 3 waca 5 6
ATOMHO — MOJIEKYJIIPHBIX pe3epBHOTO
MIPEICTaBIIEHII) BpEMEHH)
2 Ilepnoanueckuit 3aKOH u 7 - -
NEPUOJNYUECKasl CUCTEMa XUMHUYECKHX
3JIEMEHTOB J.N. Menneneena.
Crpoenue atoma
3 Crpoenue BemiecTBa. XHUMHUYECKast 7 1 -
CBSI3b
UTOTO 68 6 6
9 kiace
Ne | Pazgesnbl nporpaMmmsl KoumuecTBo KoumuecTBo KoumnuecTBo
n/m 4acoB KOHTPOJIBHBIX NPaKTHYEeCKHX
padoT pador
1 MHoroo6pasrue XUMUYEeCKUX peaKIui 17 2 2
2 MHoroo6pasue BeIecTB 43 3 5
3 Kpatkuit 0030p BaXHEHUIITNX 8 1
OpPra’HnvycCKUX BCHICCTB
UTOTO 68 6 7




