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KomnuecTBo yueOHBIX YacoB
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Ilnanupyembie pe3yJbTaTbl OCBOCHUSI Y4eOHOIO0 MpeaMeTa

Pasnen nporpammsl | BelmyCKHUK HaydnuTCs BbInyCKHMK  MOJIyYUT  BO3MOKHOCTh
HAy4YUThCS:

OcHOBHbIE TIOHATHSA | -ONMCHIBATh CBOMCTBA TBEPAbIX, - IpaMOTHO  oOpamarbcs ¢

XUMHH (YpoBEHb | KUAKHX, ra3o00pa3HbIX | BELIECTBAMH B TOBCETHEBHOMN KU3HU;

aTOMHO- BELIECTB, BbIJIETISS ux - OCO3HaBaTb  HEOOXOJIUMOCTH

MOJIEKYJISIPHBIX CYLIECTBEHHBIE IIPU3HAKHY; COOJIIOJICHUsST  MPaBUI  HKOJIOTHYECKU

MIpe/ICTaBICHU) - XapaKTepu30BaTh BEUIECTBA 0 | O€30MaCHOrO MOBEJACHUS B OKpY KaroUei

COCTaBy, CTPOCHHIO U | IPUPOJHOI cpene;

CBOﬁCTBaM, YCTaHAaBJIMBATb - IIOHUMATh CMBICJI u
MPUYUHHO-CJICICTBCHHBIC CBSI3M | HEOOXOIMMOCTb COOIIOIeHUSI
MCXKIOY JaHHBIMHAU HpeﬂnHC&HHﬁ, npeainara€MbIx B
XapaKTePUCTHKAMU BEIIECTBRA, UHCTPYKIIUAX O  HCIOJIb30BAHHIO

- PacKpbIBaTh CMBICI OCHOBHBIX
XUMHUYECKUX MOHATUH — «aTOM,
«MOJIEKYIIaR, «XAMUYECKUHI
3JIEMEHTY, «IIPOCTOE BEUIECTBOY,
«CIIOXKHOE BEIIIECTBOY,
«BaJICHTHOCTH, UCIIONb3YS
3HAKOBYIO CUCTEMY XHMHUH;

- M300paxarhb COCTaB
MPOCTEUIIINX BEIIESCTB c
MTOMOIIIBI0 XUMUYECKUX (OpMYIT
u CYILLIHOCTh XUMHYECKHUX
peakuui C IIOMOILBIO
XUMHYECKUX YPABHECHUI;

- BBIUUCIATH OTHOCHUTEJIBHYIO
MOJIEKYJIIPHYIO U MOJISIPHYIO
MacChl  BEIECTB, a TaKXke

JIeKapCTB, CPEICTB OBITOBOM XUMHUU U
np-;
- WCMOJb30BaTh IMPHOOPETEHHBIE

KJIFOYCBBIC KOMIICTCHTHOCTH npu
BBITTOJIHEHUHN HUCCICIOBATCIBCKHUX
IIPOCKTOB 10 HU3YUCHUTIO CBOﬁCTB,

CHOCOOOB MOJYYEHHs] U PacrO3HABaHMS
BEILIECTB;

- pa3BHBaTh KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb, HCIOJIb3Ysl CpEICTBa
YCTHOM M THMCHbMEHHOW KOMMYHUKAIIMHU
mpu paboTe ¢ TEKCTaMH Y4eOHUKA U
JIOTTOJTHUTEIbHOM JIUTEPATYPOHd,
CIPAaBOYHBIMU TAOIHIIAMHU, TIPOSIBIISITH
TOTOBHOCTh K YBaXXEHHUIO WHOM TOYKHU
3peHusi MpH OOCYXKICHUU PE3YIbTaTOB




MacCOBYIO JOJII0 XHUMHUYECKOTO
JJIEeMEHTa B COCAUHECHHSIX IS
OIICHKU 1504 MPAaKTUYECKOU
3HAYUMOCTH;

- CpaBHUBaTh IO  COCTaBy
OKCHJIBI, OCHOBAHHS, KHCIIOTBI,
COJIH;

- KjIaccu(UIMPOBATH OKCHJIBI U
OCHOBaHUSI [0  CBOMCTBaM,
KHCIIOTHI ¥ COJIH — 110 COCTaRBY;

- OMKCHIBATh COCTaB, CBOMCTBA U
3HaueHue (B Ipupore u
MPAKTUYECKOH  JESITeNTbHOCTU
YEJIOBEKAa) MPOCTHIX BELIECTB —
KHCIIOpO/Ia U BOJIOPOA;

- JlaBaThb CPaBHUTEIILHYIO
XapaKTEPUCTUKY  XUMHUYECKUX
3JIEMCHTOB u BayKHEHIITMX
COeITMHEHHI €CTECTBEHHBIX

CEMEHCTB IEIOYHBIX METaJJIOB
M TaJIOTEHOB;

- TOJB30BaThCS J1A0OPATOPHBIM
000py/OBaHUEM U XHUMHUYECKOMN

MOCYAOM;
- MIPOBOUTH HECJI0KHbIE
XUMHUYCCKHUC OIIBITHI n

HAONIONEHUS 3a W3MEHEHHSIMU
CBOMCTB BEIIECTB B MPOIIECCE UX
MIpEBpaIICHHI; coOJII01aTh
MpaBHJIa TEXHUKU 0€30MacHOCTH
TP TIPOBEJICHUY HAOIIOICHUHN 1
OIIBITOB;

- pa3nu4ath IKCHEPUMEHTAIBHO
KHUCIIOTHI U IIEJIO0YH, MOIB3YICh

BBITIOJTHEHHOU paOOTHI;

- 00BEKTUBHO OIICHUBATh
nH(pOpMaIHIo 0 BEIIIECTBAX u
XUMHYECKHX IPOLeccaX, KPUTUICCKU
OTHOCHTBCS K TICEBJIOHAYYHOM
nHpopmanuu, HEZ00POCOBECTHOM
peKiaMe, Kacarollecss HUCIOIb30BaHUs
pPa3TUYHBIX BEIIECTB.

MHIUKATOpaMH; OCO3HaBaTh
HEOO0XOAUMOCTh  COOJIIOJICHUS
Mep 0€301MacHOCTH npu
oOpalleHuu ¢ KUCIOTaMU U
HIEJI0YaMHU.
[Tepunonnueckuit -Ki1accuuIupoBaTh -0CO3HAaBaTh 3HA4YeHUE
3aKOH U | XMMUUYECKHE  DJIEMEHTBl  Ha | TEOPETHYECKHUX 3HaHUU JUIS
nepuoandcCKas METaJJIBI, HEMETAJJIBI, HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
cUcTeMa JJIEMEHTHI, OKCH/JIbI " - ONHCHIBaTh HW3YyYEHHBIE OOBEKTHI
XUMHYECKHUX TUIPOKCHIBI KOTOPBIX | KAK ~ CHCTEMBI, IPUMEHSSA  JIOTHKY
DJIEMEHTOB amM(pOTepHBI, a WHEPTHBIE | CUCTEMHOI'O aHAIN3a,
J.M.Menneneesa. 9JIEMEHTHI (Ta3bl) A1 OCO3HAHUS - IIPUMEHSITh 3HAHUS 0
Crpoenue BeniecTsa | BaXXHOCTH YIIOPSIIOYEHHOCTH | 3aKOHOMEPHOCTSIX MePUOANYECKON
Hay4YHBIX 3HaHUN; CUCTEMBl XHMUYECKUX DIIEMEHTOB [UIS
- PpaCKprIBaTh CMBICII | OOBSICHEHUS U MNpECABUACHUA CBOMWCTB
MEPUOINYECKOTO 3aKOHA | KOHKPETHBIX BEILECTB;

J.N.MeHnneneena;
- OIIMCBhIBATh 1 xapaKTemeBaTL

TaOJIUIHYIO bopmy
MIEPUONYECKOMN CHCTEMBI
XUMHUYECKHUX HJIEMEHTOB;

- XapakTepu30oBaTb  COCTaB

aTOMHBIX SIJIEp U pacnpeesieHue

- pa3BuBaTh HMH(POPMAIOHHYIO
KOMITETEHTHOCTh HOCPEICTBOM
yrayojsieHuss 3HaHWM 00  HCTOpUH

CTAHOBJICHUSI XHUMHUYECKOU HAayKHu, ¢C¢
OCHOBHBIX TOHSTHH, TIEPHOIHMYECKOTO
3aKOHA KaKk OJHOTO W3 BaKHEHIINX
3aKOHOB  TPHPOJBI, a TaKKe O




qucia JJIEKTPOHOB 1o
ANEKTPOHHBIM  CJIOSIM  aTOMOB
XUMHMYECKHX DIIEMEHTOB MaJIbIX
[IEpUOJI0B IIEPUOINYECKON
CUCTEMBI, a TaKXKe Kalusi U
KaJIbLUs;

- pa3nuyaTh BHUJbBl XMMHYECKOU
CBSI3M: HOHHYIO, KOBAJIECHTHYIO
MIOJIIPHYIO, KOBaJICHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;
- n300paxkaTb  3JIEKTPOHHO-
WMOHHBIE  (OPMYIJIBI  BEILIECTB,
00pa30BaHHbIX  XMUMHUYECKHUMU
CBSI35IMM Pa3HOTO BUAQ;

- BBISBIIATH 3aBUCHUMOCTh
CBOMCTB BELIECTB OT CTPOCHMS
UX KPUCTAIUIMYECKHUX PEIIETOK:
HMOHHBIX, ATOMHBIX,
MOJIEKYJISIPHBIX,
METAIINYECKHX;

- XapaKTepHu30BaTb XUMUYECKUE
AJIEMEHTHl U UX COEAUHEHHUS Ha
OCHOBE I0JIO)KEHHUS DJIEMEHTOB B

MEpUOJINYECKON  CUCTEME U
OCOOCHHOCTEM  CTpPOEHHUS  UX
aTOMOB;

- OIIMCBhIBATh OCHOBHBLIC JTallbl

otkpbiTusa  JI.M.MenneneeBbiMm
[IEPUOIUYECKOTO0  3aKOHAa U
MIEPUOINYECKON CHUCTEMBI

XUMHUYECKHUX 3JEMEHTOB, *U3Hb
U MHOTOOOpa3HyI0 Hay4yHYIO
JESATeNbHOCTh YYEHOTO;

- XapaKkTepu30BaTh HAy4yHOE U

COBpPEMCHHBIX OOCTHXXCHUAX HAYKH H
TCXHHUKU.

MHPOBO33PEHUYECKOE  3HAYCHHUE

[IEPUOJMYECKOrO0  3aKOHA U

MIEPUOIUYECKON CUCTEMBI

XUMHYECKHUX 3JIEMEHTOB

J.N.MeHnneneena;

- OCO3HaBaTh Hay4yHbIE

OTKPBITHS KaK pe3ynbTaT

JUIATEIBHBIX HaOr01eHUH,

OTBITOB, HAYYHOH MOJEMUKH,

MIPEOJIOJICHUST  TPYAHOCTEU U

COMHEHUM.
Msoroo0pasue - OOBSICHATH CYTh XUMHUYECKHX | - COCTABISTH MOJIEKYJISAPHBIC U TOJIHbIE
XUMHYECKHX MIPOLIECCOB u UX | HOHHbIE ypaBHEHUS M0 COKpAIllEHHBIM
peakuuit MPUHLMIIMAIBHOE OTJIMYME OT | HIOHHBIM YPaBHEHUSIM;

(bu3nUeCcKuX;

- HA3bIBaTh MPU3HAKU U YCIOBHS
MPOTEKAHUS XHUMHUYECKHX
peaKLuii;

- yCTaHaBJIMBATh
MPUHAJICKHOCTh  XUMUYECKOU
peaKIuu K ONpeIeICHHOMY THITY
o OJTHOMY u3
KJIaCCU(PUKAITMOHHBIX

- TOpUBOOUTH TPHUMEPHl  peakiui,
MTOATBEP K AOLIUX CYLIECTBOBAHHE
B3aUMOCBSI3U MEXIY OCHOBHBIMH
KJIacCaMH HEOPraHUYECKUX BELECTB;

- MIPOTHO3UPOBATH pe3yabTaThl
BO3ICUCTBUSL PA3IMYHBIX (PAKTOPOB Ha
W3MEHEHHE  CKOPOCTHM  XHMHMYECKOU
peakuuu;

- MIPOTHO3UPOBATH pe3ynabTaThl




MPU3HAKOB: 1) TO 4YHCIy |
COCTaBY HCXOJHBIX BEIIECTB U
MPOAYKTOB pPEAKIHU (peaKIuu
COeMHEHUS, pa3noXKeHus,
3aMelIeHuss U oOMeHa); 2) 1o
BBICTICHUIO WJIM TIOTJIONIEHUIO

TEIUIOTHI (peakuuu
IK30TEPMHUYCCKHE u
SHJOTEPMHUUYECKHE); 3) 1o
HW3MEHEHUIO CTEIeHEN
OKHCJICHUS XUMHYECKUX
3JIEMEHTOB (peakuuu
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE); 4) 10
00paTuMOCTH nporecca
(peakiuu obpaTuMble u
HeoOpaTUMEbIe);

- Ha3bIBaTh (akTopsl,
BIUSIOLIUE Ha CKOPOCTh
XMMHYECKUX PEAKIIUI;

- Ha3bIBaTh (bakTopsl,

BIIHSIFOIIINIC Ha  CMEIICHuE
XMMHUYECKOI'O pPaBHOBECHUS;

- COCTABIIAATH! yYpaBHEHHUS
3JIEKTPOIUTUYECKOI
TMCCOIMAIIH KHUCIIOT, IIEeJI0ueH,
COJICH; TIOJIHBIE U COKpAIICHHBIC
WOHHBIE YpaBHEHMsI peaKIuii
oOMeHa; ypaBHEHHUS
OKHCIIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEaKIIii;

- NPOrHO3UPOBATh MPOAYKTHI
XUMHUYECKUX peakuui o
dbopmynam/ Ha3BaHUAM
MCXO/IHBIX BEIIECTB; OMPEACTIAThH
HCXO/IHBIE BEIleCTBa o
dhopmynam/ Ha3BaHUSIM
MIPOAYKTOB PEAKIINH;

- COCTaBIIATh YpaBHEHHS
peaxIuit, COOTBETCTBYIOILINX
MOCTIeIOBATEIIbHOCTH
(“nenouxe’) IIpEBpaLICHUM
HEOPTaHUYECKUX BEIIIECTB
Pa3UYHBIX KIJIACCOB;

- BBIIBIATH B TIpoIecce

IKCIIEPUMECHTA MIPU3HAKH,
CBHUJIETCIILCTBYIOIIHE 0
MPOTCKAHUU XUMHYECKOM
peaKIvu;

- TPUTOTOBIATH PAcCTBOPHI C
ONpPEACICHHON MacCOBOM J0Jieit
PacTBOPEHHOTO BEIIECTBA;

- OMpeneNsITh XapakTep Cpebl
BOJHBIX paCTBOpOB KUCJIOT U
menoJe 10 W3MEHEHHUIO
OKpacKU UHJIUKATOPOB;

- TPOBOJUTH  Ka4eCTBEHHBIE

BO3JICHCTBUSL PA3NUYHBIX (AKTOPOB Ha
CMEIIEHUE XUMUYECKOTO PABHOBECHSI.




peakiuu, MTOATBEPKIAIOIINE
HaJIW4Me B BOJHBIX pacTBOpax
BEIIECTB OTJENIbHBIX KATHOHOB U
AHUOHOB.

MHoroo6pasue
BEIIECTB

-OMpeNeNATh  MPUHAICKHOCTD
HEOPraHUYECKUX  BEIIECTB K
OJTHOMY u3 M3YUYCHHBIX
KJIACCOB/TPYIII:  METAUIBI U
HEMETAJLIbI, OKCH/IBI,

OCHOBaHHS, KUCJIOTHI, COJIM;

- COCTaBJIATH (HOPMYJIbI BEIIIECTB
110 UX Ha3BaHUAM,

- ONpenemsiTh BAJICHTHOCTH U
CTCIICHb OKHUCJICHHUSA 3J3JICMCHTOB
B BCIICCTBAX;

- COCTaBJIATh bopmybr
HEOPraHUYECKHX  COCAMHCHHUI
II0 BAJICHTHOCTSIM HW CTCIICHAM
OKHCIICHHUSI DJIEMEHTOB, a TaKKe
3apAaaaM HOHOB, YKAa3aHHBIM B
TabuIe PacTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH;

- OOBSACHATH 3aKOHOMEPHOCTH
N3MCHCHUA (1)I/I3I/I‘-IGCKI/IX nu
XUMHUYECKUX CBOMCTB MPOCTHIX

BEIIECTB (MeTamioB u
HEMETa/NIOB) M MX BBICIIUX
OKCH/IOB, 00pa3oBaHHBIX
2JIEMEHTaMU BTOPOTO U TPETHETO
MEpPHUOJIOB;

- HaspIBaTh OOIIME XMMUYECKHE
CBOMCTBA, XapakTEpHbIC  JUIS
TPyl  OKCUIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- HaspIBaTh OOIIME XMMUYECKHE

CBOMCTBA, XapakTEpHbIC  JUIS
Ka)KI0ro u3 KJIACCOB
HEOpPraHUYECKUX BEIIIECTB!

KHCJIOT; OCHOBAHMI; COJICH;

- PUBOJUTH TIPUMEPHI PEaAKITUH,
MOATBEPKJIAIOIMINX XUMHUECKUE
CBOMCTBA HEOPraHNYECKUX
BEIIESCTB.  OKCHJOB, KHCIIOT,
OCHOBAHMWI U COJIEH;

- OTIpeIETIATh BEIIECTBO-
OKHCJIUTEIb u BEIIECCTBO-
BOCCTAHOBUTEIb B
OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

- COCTaBJIATh OKHMCJIUTEIIBHO-
BOCCTaHOBUTEIIbHBIHN Oamanc
(nns W3y4yeHHBIX peakuuil) Io
MPEJI0KEHHBIM cxemMam
peaKLuii;

- TMPOBOAWTH  JAOOpATOpPHBIE
OIIBITEL, MOATBEPKIAIOIINE
XUMHUYECKHUE CBOICTBa

- IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA
BEIIECTB HAa OCHOBE HX COCTaBa H
CTPOECHHS;

- MPOrHO3UPOBATH CIIOCOOHOCTh
BEILIECTBA IMPOSIBIATh OKHUCIUTEIbHBIC
WA BOCCTAaHOBUTEIIbHBIE CBOMCTBA C
y4EeTOM cTeneHen OKHCIICHUS
3JIEMEHTOB, BXOJSIIIUX B €T0 COCTaB;

- BBISIBIIATD CyILIECTBOBAHUE
TEHETUYECKOM  B3aUMOCBSI3U  MEXKIY
BELIECTBAMU B PAIY: IPOCTOE BELIECTBO
— OKCHJ] — TUIPOKCHU]T — COJIb;

- XapaKTepu3oBaTh 0cOObIe CBOMCTBA
KOHIIEHTPUPOBAHHBIX CEPHOW M a30THOM
KHCJIOT;

- TOPUBOJIWTH MPUMEPHl ypPaBHEHUI
peaxkuuid, JIeXKAIINX B OCHOBE
MPOMBIIIUICHHBIX CIOCOOOB TMOJYYEHUS
aMMHaKa, CEpPHOWM KHUCJIOThI, YyryHa U
CTaJu;

- omnuchiBaTh  (PUINYECKUE U
XAMHYECKHUE TPOLIECCHI, SBIISIIOIINAECS
YaCTbI0  KpYroBOpOTa  BEIIECTB B
MIPUPOJIE;

- OpraHu30BbIBATh,
YYEHUYECKUE
HCCIIEIOBAHUIO
AMEIOIINX
3HAYEHUE.

MIPOBOJUTH

IIPOEKTHI 1o
CBOMCTB  BEIIECTB,
BAJKHOE IIPAKTUYECKOE




OCHOBHBIX KJIaCCOB
HEOPTaHMYECKUX BEIIECTB;

- TMPOBOAWTH  JAOOpPATOpPHBIE
OMBITBI MO  TMOJYYCHUIO U
coOupaHutIo ra3000pa3HbIX
BEIIECTB: BOJIOPOJIA, KUCIOPO/a,
VIJIGKHCIIOTO ra3a, aMMHaKa,
COCTaBJISITh ypaBHEHUS
COOTBETCTBYIOIIMX PEaKIUH.

Coaepixanue yueOHOro Kypca

Pasznean 1. OcHoBHble TNOHATHS XUMHUHU (YPOBe€Hb ATOMHO-MOJIEKYJSIPHBIX
NnpeacTaBJIeHUI)

[Ipenmer xumun. XuMHs KaKk 4acTh €CTECTBO3HAHUsA. BemlecTBa u ux corcTBa. Metobl
NMO3HAHUA B XUMUHU: HaOmrofeHue, 3KcrepuMeHT. [Ipuémbl Oe3omacHoOW paboOTHI €
obopynoBaHueM u BemiectBaMu. CTpoeHHUE TUIAMEHH.

Yuctoie BemiecTBa U cMecu. CriocoObl OYMCTKUA BEUIECTB: OTCTauBaHHUe, (GUILTPOBAHUE,
BbIIApUBAHUE, Kpucmaiiuzayus, oucmuiiayusl. dOusmdyeckne U XUMHYECKUE SBIICHHUS.
XUMHUUECKUE PEAKIIUU.

[Ipr3Hakn XUMHUYECKUX PEAKIMHA M YCJIOBUS BO3HUKHOBEHUS M TECUCHUS XHUMHUYECKUX
peaKuui.

ATOMBI, MOJIEKYJIBI U MOHBI. BemnectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSI.
Kpucrannuueckue u amopdHbIe BElleCcTBa.

Kpucrammueckue peméTkn: HOHHAs, aTOMHAsi U MOJIEKYJIApHAs. 3aBUCHMOCTb CBOMCTB
BEIIECTB OT THUIA KPUCTALINYECKOW PEmETKU. [IpocThie M CIOXKHBIE BENIECTBA.
XUMHAYECKHM 3JeMEHT. Mertauibl W HeMeTauibl. ATOMHAs €IWHWIA MAacChl.
OTHOcUTENbHAs aTOMHas macca. S3bIK XMUMHUHU. 3HAKM XMUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUUYECKHe (Hopmyibl. OTHOCUTENbHAST MOJICKYJIIpHas
Macca. KauecTBEHHBII ¥ KOJMYECTBEHHBIM COCTAB BELIECTBA. BpIYMCIECHHS 110
XuMudeckuM (popmynam. MaccoBasi 0711 XUMUYECKOTO 3JIEMEHTa B CJIOKHOM BEIIECTBE.

BaneHTHOCTP XUMHYECKHUX 3JIeMEHTOB. OmpenesieHUue BaJ€HTHOCTH 3JIEMEHTOB 10
dbopmyrne OunapHbIX coeauHeHU. CoOCTaBleHHE XUMUYECKUX (OpMyn OWHAPHBIX
COE€IMHEHUN O BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE Yy4Y€HHE. 3aKOH COXpaHEHUs Macchl BemecTB. JKu3Hb U
nesarenpHocth M. B. JlomoHocoBa. Xumuueckue ypaBHEHUA. THUIBI XMUMUYECKUX
pEaKiuu.

Kucnopon. Haxoxnenue B mnpupojae. I[lomydyeHue xuciopoma B jgabopaTopuul U
MPOMBIIIUIEHHOCTH. {PHU3WYECKME W XUMHUYECKHME CBOMCTBa Kuciaopoaa. [opeHwue.
Oxkcunpl. Ilpumenenue kuciopona. KpyroBopor kucinopoga B mnpupone. O30H,
altoTponus Kuciopona. Bo3ayx u ero cocrta. 3ammTta atMochepHOro BO3IyXa OT
3arpsizHeHuil. Bomopoa. Haxoxnenue B npupose. [lomyuenue Bogopoa B 1abopatopun
U NOpoMbIIUIeHHOCTH. Dusnueckue W XUMHYECKHE CBOWMCTBA Bojopoaa. Bomopon -
BOCCTAHOBUTENb. Mepbl 0e30macHOCTH Tpu  pabotre ¢ BogopomoMm. [IpumeneHue
BOJIOpOJA.

Bopa. Meroasl onpeneneHus cocraBa BOJbI-aHAIU3 U CUHTE3. DU3NYECKHE CBOKCTBA
BoAbl. Bosia B mpupose u cnocoObl €€ 0uucTKU. Aspanus BOAbl. XMMUYECKHE CBOWCTBA
Boabl. lIpumenenne Boawsl. Boma -pacTtBopuTens. PacTBOpHUMOCTH BELIECTB B BOJE.
MaccoBas 10J1s1 paCTBOPEHHOTO BELIECTBA.



KonnuectBennble oTtHOmeHus B xumuu. KosmuectBo BemectBa. Mosb. MonsipHas
Macca. 3akoH ABoraapo. MonsipHblii 00bEM Ta30B. OTHOCHUTENbHAS MIOTHOCTh T'a30B.
OOBbEMHBIE OTHOILIEHHUS Fa30B MPU XUMHUECKUX PEAKIIHSIX.

Baxneiiive kiacchl HEOPraHUYECKUX coequHeHnur. OKCUIBI: COCTaB, KiIaccuduKaIus.
OcHOBHbBIE U KUCIOTHBIE OKcHJIbl. HoMeHKIIaTypa okcu1oB. PU3HMUECKUE U XUMUYECKUE
CBOWCTBA, OJIyYEHUE U IPUMEHEHUE OKCHJIOB.

Iunpoxcunel. Knaccubukamus rtuapokcuaoB. OcHoBanmsi. Cocta. Ill&moun u
HEpacTBOpUMbIE OCHOBaHuA. HomeHkiarypa. ®Pu3nyeckue W XMMHUYECKHE CBOWCTBA
ocHoBaHmi. Peaknma HeWtpammsanuu. [lomydyeHne U NpUMEHEHHME OCHOBAHUMU.
AMdoTepHbIC OKCHUIBI U TUIPOKCHUIBI.

Kucnoter. CocraB. Knaccudukamus. Homenknatypa. ®usznyeckue U XUMHUYECKUE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN PSAJI METAJIIOB.

Comu. CoctaB. Knaccudukamus. Homenkinarypa. Pusndeckue CBOWCTBA COJIEH.
PactBopuMocTs coneit B Boje. Xumuueckue cBoicTBa coiieid. CrocoObl MOy4eHHS
cosielt. [IpumeHnenue comeu.

I'eneTnyeckas cBsI3b MEXKIY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCIUHECHUM.

Pazgen 2. Ilepuoamueckuili 3aKOH H TMEPHOAHYECKAS CHCTEMAa XHUMHYECKHX
ajemeHTOB /I. U. MenaeseeBa. CtpoeHue atoma

[lepBoHayanbHble MOMBITKA KIAaCCU(PUKAIIMM XUMHUYECKUX 3JeMEeHTOB. [loHsTHe 0
rpynnax CXOAHBIX 3JEMEHTOB. ECTECTBEHHbBIE CEMEHCTBA IIEJIOYHBIX METAJIOB U
rajioreHoB. biraropoansie ra3sl.

ITepunonnueckunt 3akoH /. 1. Menneneea. [lepuoanyeckas cucrema Kak €CTECTBEHHO-
Hay4yHas Kjaccu(UKalusi XUMUYECKUX 3eMeHToB. TaOnuynHas dopma npencTraBieHUs
Kiaccuukanmm XuMuyeckux anemeHToB. Crpykrypa Tabmunsl «llepmonnueckas
cuctema xumuueckux sneMeHtoB JI. M. MenpgeneeBa» (kopotkasi ¢gopma): A- u b-
rpyINnbl, Nepuoabl. PU3HMYECKHM CMBICT NOPSAKOBOIO JJIEMEHTA, HOMEpa MEPHOJA,
HOMEpA TPYIIIbI (7151 3JIEMEHTOB A-TpYIIIl).

Crtpoenue aToma: siApO U ANEKTpOHHAsA 00o0si0ouka. CocTaB aTOMHBIX siiep: MPOTOHBI U
HEUTPOHBI. M30TOMBI. 3apsa] aTOMHOTO SApa, MacCOBOE YHCIIO, OTHOCUTENIbHAsT aTOMHAas
macca. CoBpeMeHHasi pOpMYyJTUPOBKA MOHATHUS «XUMUUECKUM 2JIEMEHTY.

DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM
CJI0€), €ro €MKOCTU. 3arlOJHEHUE AJIEKTPOHHBIX CIOEB y ATOMOB 3JIEMEHTOB NEPBOrO-
TpeTbero nepuooB. CoBpeMeHHast POpMyITUPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHHe mepuoanyeckoro 3akoHa. Hayunsle poctwxkenus [JI. W. Menpaeneesa:
WCIIPABJIICHUE OTHOCUTENIBHBIX AaTOMHBIX Macc, IPEACKA3aHUE  CYIIECTBOBAHUS
HEOTKPBITBIX JJIEMEHTOB, IMEPECTAHOBKM XUMHYECKUX JJIEMEHTOB B NEPUOJAMYECKOMN
cucteMe. Kuznp u nesareabHocts [. M. MeHnaeneena.

Paznen 3. Ctpoenue BemecTsa
DIEKTPOOTPUIIATEILHOCTh XUMHUUYECKUX 3JeMEHTOB. (OCHOBHBIE BHJIbl XUMHUYECKOU
CBSI3U: KOBAJICHTHAsi HEMOJIIPHAsl, KOBAJICHTHAs TMOJspHas, HOHHas. BajaeHTHOCTH
AJIEMEHTOB B CBETE 3JIeKTpoHHOU Teopuu. CreneHb okucieHus. [IpaBuna onpeneneHus
CTENIEHU OKUCJICHUS 3JIEMEHTOB.
9kJiace

Pazgen 1. MHorooopasne XuUMHYECKHX peaKknuid

Knaccudpukanmss XUMUYECKHX peakUuid: peaklud COCAUHEHUs, pa3JIoXKeHHs,
3aMenieHusi, oOmeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb,



BOCCTAHOBUTENb, NPOLIECCHl OKUCIEHUS U BOCCTaHOBJIEHUA. COCTaBIEHHE YpPaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMHA C TMOMOLIBKD METOJA AJIEKTPOHHOTO
Oaanca.

TeroBble dQPEKTH XUMHUUECKUX PEAKIUN. DK30TEPMHUUYECKHUE U IHIOTEPMUUYECKHE
peakuuu. TepMoxumMuyeckue ypaBHeHus. Pacu€Tsl o TEpMOXUMUYECKUM YPaBHEHUSM.

CkopocTh XUMHUYECKHUX peakiuil. DakTophl, BIMSIOIINE HA CKOPOCTb XHUMHYECKHUX
peakuuii. [lepoHavanbHOE MpPEICTABICHUE O KaTaIu3e.

OOpatumbie peaknuu. [loHATHE 0 XUMHUYECKOM paBHOBECHH. XUMHUYECKHE PEAKINHU B
BOJIHBIX PACTBOpPAX. ODJIEKTPOJUTHI U HEIIEKTPOJIUThl. MoHbl. KaTHMOHBI W aHHOHBL.
l'uopamnas meopusi pacmeopog. DIEKTPOIUTHUECKAS TUCCOLUALMUS KUCIOT, OCHOBAHUN
u coneir. Cnabbie W CUITBbHBIC ANEKTPOIUTHL. CTENeHb qUcComMaui. Peaknuy MOHHOTO
oOMeHa. YCIOBHS TEUEHUS PeaKIuii HOHHOTO OOMEHa /10 KOHIa. XUMHYECKUE CBOWCTBA
OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX COCAMHEHUNW B CBETE MPEACTaBICHUM 00
AIEKTPOJIUTUYECKON JTUCCOLMALMM M OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUSAX.
Ilousamue o eudponuze conell.

Paznen 2. MHoroo0pasue BeliecTs

Hemeramnbl. Tanorensl. IlosoxkeHne B NEPUOAMYECKOM CHCTEME XUMHUYECKHUX
AJIEMEHTOB, CTPOEHHUE UX aTtoMOB. HaxoxneHnue B npupone. Pu3nyeckue U XMuMHUYECKUE
CcBOWCTBa rajmoreHoB. (CpaBHUTENIbHAs XapaKTEpUCTUKa rajoreHoB. IlonydeHuwe wu
NPUMEHEHUE TaloreHoB. Xiop. Dusznueckue u XUMHUUYECKHME CBOWMCTBA XJopa.
[Ipumenenue xiopa. Xnopopojaopon. Pusnueckue cpoiictBa. Ilomyuenue. ComnsiHas
KHCJoTa U €€ conu. KauecTBeHHas peakuus Ha XJIOPUA-UOHBL. PacriozHaBaHUE XJIOPUJIOB,
OpOMHJIOB, HOTUIOB.

Kucnopon u cepa. I[losoxenne B MEpUOAMYECKON CHUCTEME XUMHYECKHX 3JIEMEHTOB,
ctpoeHne ux atomoB. Cepa. Amnorponust cepbl. PU3NYECKUE U XUMUYECKUE CBOMCTBA.
Haxoxnenue B npupone. [Ipumenenue cepsl. CepoBonopoa. CepoBoaOpoIHAS KUCTOTA
u e€ conu. KauectBenHast peakuus Ha cyibdua-uonsl. Okcua cepoi(1V). dusnueckue nu
xuMuueckue cporctBa. [Ipumenenne. CepHucras kuciora u €€ conu. KauecTtBeHHas
peakuus Ha cynbdut-uonsl. Oxcup cepbl(VI). Cepnast kucinora. XUMHUUECKHE CBOMCTBA
pa30aBlieHHON M KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHL. KauecTBeHHas peakuus Ha
cynbdaT-uoHbl. XUMUYECKHUE PEaKIIUH, JICKAIINE B OCHOBE MOJIYYCHHS CEPHON KHUCIIOTHI
B IPOMBILUICHHOCTH. [I[pMeHeHne cepHON KUCIIOTHI.

A3oT u ¢ocdop. IlonoxkeHne B NEPUOJIUUCCKON CHCTEME XHMHUYCCKHX 3JIECMCHTOB,
CTPOCHHE HMX aTOMOB. A30T, (pu3WYecKHne W XUMUYECKHE CBOWCTBA, IMOJy4YeHUE W
npuMmeHenne. KpyroBopor azora B mpupoae. AMmuak. Ou3nMyeckue M XUMHYECKHUE
CBOICTBa aMMHMaKa, MoiydeHue, npuMeHeHue. Coau aMMOHUA. A30THAsl KHUCJIOTa U €€
cBorcTBa. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCHOTHIL. [lomydyeHue a30THOM KUCIOTHI B
Jabopatopun. XMMHUECKHE PEAKIUH, JISKAINE B OCHOBE MOJYYCHHUs a30THOM KUCIIOTHI
B MPOMBIIUICHHOCTU. [IpumMeHeHne a3oTHOM KHUCHOTHL. COJIM a30THOW KHCIOTBI U UX
NpuUMEHEeHHUE. A30THbBIC yA00pEHUs.

®docdop. Amnorponusi docdopa. dPuzmyeckrue U XUMUUYECKHE CcBoWcTBa (ocdopa.
Oxcun hochopa(V). Dochophuas kucnora u e€ conu. Dochopubie ynoopeHus.

Yraepon u kpemuuil. [loyioxxeHne B NEPUOINUECKON CUCTEME XUMHUYECKHUX 3JIEMEHTOB,
CTPOCHUE WX aTOMOB. Yrjiepon. Amorpomnus yriepona. Ouznueckue U XUMHUUYECKUE
CBOICTBa yriepona. AacopOuusi. YrapHblil ra3, CBOMCTBA U (PU3UOJIOTUYECKOE JCHCTBHE
Ha OPraHU3M. YTJICKUCIIBIM ra3. YToybHasg KACIOTA U €€ conu. KauecTBeHHas peakuus Ha
kapOoHat-uoHbel. KpyroBopor yriepoma B mpuponae. OpraHudecKue COCIUHCHUS
yriepoaa.



Kpemnuii. Oxcun kpemuus(IV). KpemuueBas kuciora u e€ conu. Cmekno. [lemenm.

Merannel. [lonoxeHne MeTamioB B NEPUOJAMYECKON CUCTEME XUMUYECKHUX DJIEMEHTOB,
CTpOEHHE HX aroMoB. Merainueckas cBsizb. PU3MUECKHE CBOMCTBA METAJUIOB. Psn
AKTUBHOCTU METAJIOB (RJIEKTPOXUMHUECKUHN Pl HAPSDKEHUM METauioB). XUMUYECKUE
CBOWCTBAa METAJIJIOB.

O61ume crocoObl nosydyeHust MeTayioB. CIulaBbl METAJIIOB.

[{erounpie MeTamsl. [lomokeHre WMIETOYHBIX METAUIOB B MEPUOJUYECKOU CUCTEME,
cTpoeHue ux aromoB. Haxoxnaenune B mpupone. @uU3NUEeCKne U XMMHUYECKUE CBOWCTBA
LIEJI0YHBIX METAUIOB. [I[puMeHeHre MEen0YHbIX METAJUIOB U UX COCINHEHUM.

[I{emoyno3emenbHble  MeTaIbl.  [lonoKeHME IIETOYHO3EMENIBHBIX METAUIOB B
IIEPUOANYECKOM CUCTEME, CTPOCHHME MX aroMoB. Haxoxnenue B npupoae. Marnuii u
KaJIbIIUH, UX BaXHEUIIUE coequHEeHUS. JKECTKOCTh BOJBI U CLIOCOOKI €€ YCTpaHEHUSI.

Amomunnii. [lomoxenne anmoMuHUSA B IEPUOJIUYECKON CUCTEME, CTPOEHUE €r0 aToMa.
Haxoxnenue B 1mpupome. DPusnueckne MW XUMHUYECKHME CBOMCTBA  AJFOMUHMUSL.
[Tpumenenue antoMuHusg. AMPOTEPHOCTh OKCHUIA U THAPOKCU]IA ATFOMUHUS.

XKenezo. IlonoxeHue xenesa B IEPUOAUYECKOM CHUCTEME, CTPOEHUE €ro aroMma.
Haxoxnenue B npupone. Pusnueckue U XUMUYECKHME CBOWCTBA Xeseza. Baxueuue
COCIMHEHMs Keye3a: OKCUIbl, ruapokcuabl u  comu keneza(ll) wm  xemeza(Ill).
KauectBennsle peakiuu Ha noHbl Fe2+ u Fe3+.

Paszgea 3. Kparkuii 0030p Ba)KHEHIIMX OPraHUYEeCKHUX BellecTB

IIpeamer opranmyeckod xuMuu. HeopraHudeckue W OpPraHUYECKUE COEAUHEHMS.
VYrnepox - ocHoBa xu3Hu Ha 3emuie. OCOOCHHOCTHM CTpPOCHHsI aToma yriepoja B
OpraHUYECKUX COCTUHEHUSX.

VYrneBogopoasl. IlpenenbHble (HACBIIEHHBIE) YTIEBOAOPOJbI. MeTaH, 3TaH, MHpOMNaH-
OpOCTEUIINE TMPEACTABUTENN TMPEACNbHBIX YIIEeBOAOPOoAOB. CTpyKTypHbIE (POPMYIIbI
YIJIEBOAOPOAOB. ['OMonormyeckuil psa NOPEAENbHBIX — yINIEBOAOPOAOB. ['omonorm.
duznyeckre U XMMHUYECKUE CBOMCTBA MpEEIbHBIX YIJIeBOAOPOJ0B. Peakuuu ropeHus u
3amelenus. HaxoxieHue B npupo/jie mpeaeabHbIX yrieBoaopoaos. [I[puMeHenne MeraHa.

HenpenenbHble (HEHACHILIEHHBIE) YIJIEBOAOPOIbl. OTUJICHOBBIM psA  HENpeneabHbIX
YIJIEBOAOPOAOB. OTwieH. Du3nueckue U XHMHUYECKHUE CBOMCTBAa JTWJIeHA. Peakuus
npucoeauHeHns. KauyecTBEHHbIE peakIUMu Ha OJTWIEH. Peakuus NOoJuMepUu3aiyi.
[Tonuatunen. [Ipumenenne aTuneHa.

ALIETHJIEHOBBIN pAJl HENMPENEIbHBIX YIJIEBOAOPOAOB. AnerwieH. CBOWCTBa alleTHIICHA.
[IpumeHeHue aneTuieHa.

[IpousBoansie  yrieBomopoaoB. Kpatkuii 0030p OpraHMY4EeCKUX  COEIMHEHMI:
OJIHOATOMHBIE CHUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CHUPTHI (ITUIIECHIIUKOJD,
IJIMLEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHAas, YKCyCHas), CIOXKHbIE 3(UPBI, KUPHI,
yriieBosibl (IJII0KO3a, caxaposa, Kpaxmaj, IeJUI003a), aMUHOKHUCIIOTHI, Oenku. Poiib
O€JIKOB B OpraHu3Me.

[lonsiTue O BBICOKOMOJEKYJSPHBIX BelecTBax. CTpyKTypa MOJMMEpPOB: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb nojauMmepusauuu. [lonusTuiieH, moJunponuieH,
NOJINBUHWIXJIOPU,.



TemaTnyeckoe NJIAHUPOBAHUE ¢ ONpee/ieHHEM OCHOBHBIX BH/I0B YUeOHOMH

NeSTeIbHOCTH
8 KIiacc
(2 u B HEAEIMIO, BCero 68 )

Ne| HanmenoBanu | Kosm | Xapakrepucruka OCHOBHBIX BUJI0B | BocnuTaTenbHbI NOTEHIHAAT
e YEeCTB | JEATEIbHOCTU Ydaluxcs (Ha ypOBHE Y4eOHBIX ypoKa

Il | pa3AcioB, TEM | O JEHCTBUI)

/ 4acoB (BuIBI/(OPMBI ACSATEIIHHOCTH)

1|

1. | Pazmen 1. OcHoBHbIe MNOHATHA XUMHH (YPOBEeHb AaTOMHO-

MOJICKYJISIPHBIX NpeJacTaBJeHnii) 52 yac.

[TepBoHavasbHbl | 5 Paznuuare mpeameTsl M3ydeHHsl €CTeCTBEHHBIX [(O0oramaeTr mpeacTaBiIeHue 00
€ XUMHUYECKHE HayYK. OKpY>Karoleu
MMOHSTHS HaGnronaTts cBoiicTBa BEIIECTB M UX M3MEHEHHS |[NEHCTBUTEILHOCTH.
Ilpeomem B XOJ€ XUMHUYEeCKMX peakuuil. Yuutbcs (CocoOCcTByeT
xXumuu MPOBOJUTh XUMUYECKUMN SKCIIEPUMEHT. UHTEIJICKTyaIbHOMY
Co0bnroaTh mpaBuiia TEXHUKH 0€30MaCHOCTH. Pa3BUTHIO.
YMeTh oOKa3biBaThb MEPBYI MOMOIb MpH (OpraHu3anus ux paboThl ¢
OTpAaBJICHUSX, OKOTaX M TPaBMax, CBSI3AHHBIX C [[IOJIy4aeMOM Ha ypoKe
peaKkTUBaMu U J1a0OopaTOPHBIM 000PYAOBaHUEM. |COLMATIBHO 3HAYMMOU
3HaKOMUTHCA C JTAOOPATOPHBIM 000PYAOBAaHHEM. [MH(pOpMaHei —
W3yyarb  cTpoeHuMe  IJIaMEHHM,  BbIABUTas [MHULUUPOBAHUE €€
TUIIOTE3bI U MPOBEPSIS UX IKCIEPUMEHTATBHO. 00CyXKICHUSI.
VYmeTn pazaesTh cMecH METOJaMH
OTCTaWBaHUsA, (UILTPOBAHUS W BHITTAPUBAHUS.
Onpenenars Npu3HAKU XUMUYECKUX PEAKIUN.
[TepBonavanbhs! | 15 Paznuuate TOHATHS  «aTOM», «MOJIEKYJIay,
€ XUMHYECKHE «XUMHUYECKUHN DJIEMEHT, «HOHY,
MTOHSATHS. «3JIEMEHTapHble YacTULbD». Paznuyarh noHATHA
ATOMBI, «BEIIECTBA  MOJIEKYJIPHOTO  CTPOCHHS» U
MOJIEKYJIBI, «BEIIECTBA  HEMOJIEKYJIIPHOTO CTPOCHHUSI.
Oo6oraraeT npeacTaBieHue oo
MPOCTHIC H Ornpenenarsb MMOHATHE «KpUCTAJTUYECKas ok Atoweii
CIIOJKHEIC pemiéTka». Onpenenarb BaJ€HTHOCTbh aTOMOB B PY)K m
IeliCTBUTEIILHOCTH.
BeIecTBa OMHApHBIX coenuHeHMsIX. OmnpenensTh COCTaB
. N . CniocoOcTBYeET
XHUMHAYECKUMN MPOCTEUIINX COEAUHEHUN MO MX XUMHUYECKUM
N WHTEJUIEKTYaJIbHOMY
DJIEMEHT. dhopmynam. N3o0paxath MpocTeuIme ASBHTHIO
MeTtamisl H XUMHUYECKUE PEAKIUU C TTOMOUIBI0 XUMHUYECKUX P '
. Opranu3zanus ux padoTsl ¢
HEMETAJIBL. ypaBHEHUH. _
3Haku CocTaBaTh (OpMyIbl GMHAPHBIX coemuHeHuii [107TYTACMOH Ha yPOKE
XHMHYECKHUX 110 N3BECTHOM BaJIEHTHOCTH DJIIEMEHTOB. COIIMAJIBHO 3HAYMMOU
DJICMCHTOB. MopaenupoBaTh CTPOSHHE MOJIEKYJ MeTaHa, MHpopMmanuei —
3aKOHBI aMMUakKa, BOOOpoOaa, XJIOpoBOaOpPOaA. VMHALUUPOBAHUE €€
MMOCTOSIHCTBA PaccunThiBaTh OTHOCHUTENBHYIO MOJEKYISIPHYIO 06y KIEHNA.
cocTaBa Maccy BEIIECTBA o ero dhopmyie.
BEIIECTBA. PaccuntreiBaTh MacCCOBYIO [JOJIIO XUMHYCCKOI'O HpHBHequHe BHUMAaHUS
XuMuueckme JJIEMEHTAa B  COEOWHEHWHW. PaccuuThIBaTh [LIKONBHIKOB K LEHHOCTHOMY
(bopMyIIBI. MOJISIPHYIO MAacCy BEIIECTBA. Y CTaHABIMBATH
o ACIEKTY M3y4aeMbIX Ha ypoKax
MaccoBas nois npocrteimme GopMysbl BEIIECTB MO MAacCCOBBIM g
XHUMHYECKOT'0 JIOJISIM DJIEMEHTOB. BBUMCISTE 110 XuMuueckum |0 CHAH.
DJIEMEHTa B YpaBHEHUSM MAacCy WM KOJMYECTBO BEIIECTBA
COCIMHEHHH. 10 W3BECTHOM Macce WK KOJIMYECTBY OJHOTO U3

BCTYIIAaKOIIMUX B PCAKIUIO HIIM ITOJTYYArOIIUXCs
BCIICCTB.

Tlonp30BaTnCA u3

nHpopmarmen TPYTUX




HCTOYHUKOB TS
COOOIIIEHHI.
['0TOBUTH MPE3CHTAIINH 110 TEME.

IOATOTOBKHU KpaTKuXx

Kucnopon.
I'openue

HccnenoBaTh CBONMCTBA N3y4aEeMbIX BELIECTB.
Habmiogate  Qusuueckue ©u  XUMHYECKHE
IIPEBPALLICHUS U3y4aeMBbIX BEIIECTB.
Pacnio3HaBaTh ONBITHBIM ITYTEM KHCIOPOJ.
OnuceiBatb XUMHUYECKHE peakuuu,
HaOI0gaeMbple B XOJI€ JIEMOHCTPAIMOHHOTO U
1a00paTOPHOIO FKCIEPUMEHTA. JlenaTh BBIBObBI
U3 Ppe3ylbTaTOB IPOBEAEHHBIX XMMHUECKUX
OIIBITOB. VY4acTBoBaTh B COBMECTHOM
00CYKIICHUH PE3YIIbTATOB OIBITOB.

Oxa3bIBaTh NEPBYIO NOMOIIb IIPU OTPABJICHUSX,
0KOTax M TpaBMax, CBSI3aHHBIX C PEAKTUBAMHU U
1abopaTopHBIM 000PYIOBAHUEM.

CocrtaBisate (QOpMyIIBI OKCHUIOB IO H3BECTHOM
BaJICHTHOCTH JJIEMEHTOB. 3anuceIBaTh
IIPOCTEUIINE YPABHEHUS XUMUYECKUX PEAKLIUN.
ITonp3oBatbes  uHpOpManMe U3 Ipyrux
UCTOYHUKOB  JJIi  HOJATOTOBKU  KPaTKUX
COOOILIEHUH.

['oToBUTH Npe3eHTAIIMH 11O TEME.

OO6orarmiaeT npeacraBieHue 00

OKpYy>Karoleu
NCIICTBUTENBHOCTH.

CnocoOcTBYET
UHTEJUICKTYaIbHOMY
Pa3BUTHIO.

Opranuzanus ux paboTsl ¢
M0JTy4aeMOii Ha YpOKe
COILMAIEHO 3HAYMMOM
nHpopmaren —
WHUITUHIPOBAHUE €€
00CyXKICHUSI.

Bonopon

HccenenoBaTth CBOMCTBA N3Y4aeMBbIX BEIIECTB.
Habmogate  ¢usuueckne ©M  XUMHUYECKHE
MpEeBpaLIeHHs U3ydyaeMbIX BellecTB. ONMUChIBaTh
XMMUYECKHE peakIiH, HaOJltoJaeMble B XOJe
J€MOHCTPALIMOHHOTO u 1ab0paToOpHOTO
JKCIIEPUMEHTA. Pacro3HaBaTh OINBITHBIM ITYTEM
Bogopoa. CoOmromaTe  OpaBWiia  TEXHHUKHU
0€30MacCHOCTH.

JlenaTe BBIBOJBI U3 PE3yJIbTaTOB IPOBEAEHHBIX
XUMHYECKHX OIIBITOB.

YyacTBOoBaTh B COBMECTHOM  OOCYKIEHUU
PE3YJIBTaTOB ONBITOB. 3alMCBIBATh MPOCTEUIINE
YpaBHEHUSI XUMUYECKHUX PEAKIIUH.
[Tonp3oBatbess  uH(poOpMarue  u3
UCTOYHUKOB  JJI1  MOATOTOBKU
COOOIIeHUH.

['oTOBUTH Npe3eHTalNK MO TEME.

JPYTHX
KpaTKUX

OO6orammaeT npeacTaBieHue 00
OKpY’KaroILeH
NIEHCTBUTEIILHOCTH.
CrniocobcTByeT
WHTEIUIEKTYaJIbHOMY
Pa3BUTHIO.

Opranu3zanus ux padoTsl ¢
MOJy4aeMoi Ha ypoke
COIIMAILHO 3HAUNMOU
uHpopManuei —
WHUIIMUPOBAHUE €€
00CYyKIeHHUSI.

Bona pactBopsl

HccenenoBaTh CBOMCTBA N3Yy4aeMBbIX BEIIECTB.

Habmonate  Qusuueckue ©u  XUMHUYECKHE
MPEBPAILICHUST U3y4aeMbIX BemecTB. ONMUCHIBATH
XMMUYECKHE peakIuH, Ha0JoJlaeMble B XOJe

JEMOHCTPALMOHHOTO u 1ab0paToOpHOTO
JKCIIEpUMEHTA. JlenaTh BBIBOJBI M3 PE3YJIBTATOB
MIPOBEIEHHBIX XUMHYECKHX OTIBITOB.
VY4acTBOBaTh B  COBMECTHOM  OOCYXJICHUHU
PE3yJIBTaTOB OIBITOB.

3anuchIBaTh IpocTeime ypaBHEHUs

XUMHYECKUX PEaKIUM.

Bobluucisate MaccoByro 00 PacTBOPEHHOTO
BEIIIECTBA B PACTBOPE, MacCy pPacTBOPEHHOTO
BC€IICCTBA U BOAbI IJIsA HpI/IFOTOBJIeHI/ISI paCTBopa

OO6orarmiaeT npeacraBieHue 00
OKpYy>Karolen
TENCTBUTEILHOCTH.
CrniocobcTByeT
MHTEIUICKTYaIbHOMY
Pa3BUTHIO.

Opranu3zanus ux padboTsl ¢
[10Jy4a€MOM Ha YpPOKe
COIIMAIbHO 3HAYUMOU
nH(popManuein —
WHUILUUPOBAHUE €€
00CYyKICHHUS.
[IpuBieueHne BHUMaHUS

IIKOJIbHUKOB K ICHHOCTHOMY




onpeAeEHHON KOHIIEHTPAIUH.

I'oTOBUTH pacTBOpEI C ONPENEIEHHON MacCOBOM
Josieil pacTBOpEéHHOro BemiecTBa. [lonp3oBaTbes
uHpopManued W3 JAPYrUX HMCTOYHUKOB JUJIS
MMOATOTOBKH KPATKUX COOOIIECHUN.

ACIIEKTY M3Y4YaeMbIX Ha ypOKax
SIBJICHUN

KonuuectBenus! | 5 Hcnonp3oBaTh BHYTpU - U MexXIpenMeTHsle |[OOoraiaeT npeacraBieHue oo
€ OTHOLUCHHUS B CBSI3M. BBIUUCIATH MOISPHBIA O0BEM TAa30B, (OKpYXKAIOIICH
XUMHH OTHOCHUTENIbHYIO IIJIOTHOCTh Ta30B, OOBEMHBIE |1EHCTBUTENBHOCTH.
OTHOIIEHHUS ra30B P XUMUYECKUX peakuusax. |(CnocoOcTByeT
Hcnonb3oBath mnpuBeAEHHbIE B Y4YEOHUKAX U [MHTEIUIEKTYaJbHOMY
3aJJaYyHMKaX aJIrOPUTMBbI PEIICHUS 3a1a4. Pa3BUTHIO.
Opranu3zanus ux paboTsl ¢
[10Jy4a€MOM Ha YpPOKe
COLIMATILHO 3HAUYNMOM
uHpopManuei —
WHUIIUHIPOBAHUE €€
00CyXKICHUSI.
Baxneiinme 12 HccnenoBaTh CBOWCTBA N3y4aeMbIX BEIIECTB. Oo6oraraet npeacraBieHue oo
KJIaCChI HaGmromate  ¢u3udeckue W = XUMHYECKHE |OKPYXKArOIICH
HEOpPraHUYECKU MpeBpalIeHHs U3ydaeMbIX BelecTB. OMUCHIBATh |[MEHCTBUTENBHOCTH.
X COeIMHEHUN XMMHUYECKHUE peakuuu, Habmonaemble B Xoze [(CrocoOcTByeT
JE€MOHCTPALIMOHHOTO u 1ab0pPaTOPHOTO |[MHTEIUIEKTYAIbHOMY
skcniepuMmenTa. CoOroaTh MpaBWIa TEXHUKHU [Pa3BUTHUIO.

0C30ITacCHOCTH.

Jlenatp BBIBOABI M3 PE3YJIbTATOB MPOBEIEHHBIX
XAMHUYECKHUX OIIBITOB. VYdacTBOBaTh B
COBMECTHOM OOCYKJICHHH PE3YJIbTaTOB OIMBITOB.
KnaccudunupoBars u3yuaeMble BeIlIecTBa IO
coctaBy u cBoictBaM. CocTaBiiATh (OpPMYJIbI
OKCHUJO0B, KHCJIOT, OCHOBaHMH, COJICH.
XapakTepu3oBaTh COCTaB M CBOMCTBA BEILECTB

OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIUHEHUN.
3anuceIBaTh IIPOCTENIINE YpaBHEHUSA

XUMHYECKUX PEAKIIUH.

Opranuzanus ux paboTsI ¢
[10JIy4a€MOU Ha ypOKe
COLIMAJIbHO 3HAYNMOM
nH(popmanuen —
WHULIUUPOBAHUE €€
00CyXKICHUSI.

[IpuBneyenre BHUMaHUs
[TKOJbHUKOB K IIEHHOCTHOMY
ACIEKTY U3Y4aeMbIX Ha ypoKax
SIBJICHWI

Paznen 2. Ilepuoamueckmii

XUMHYECCKHX 3JICMECHTOB

3aKOH M TepUoJUYecKasl CHCTeMa
J. . MenpaesieeBa. CTpoenne atoma 8 yacoB

Iepuoouuec 8
Kuil 3aKOoH u
nepuoouueck
as cucmema
XUMUYECKUX
INNEMEHM 08
. u.
Menoeneesa.
Cmpoenue
amoma

KnaccudumupoBars u3ydeHHbIE XUMHUYECKHE

3JIEMEHTBI U UX COCIUHEHUS
CpaBHuBaTh CBOICTBa BENIECTB,
MPUHAJIECKALNAX K pa3HbIM KJIaccam;
XMMHYECKHE  JJIEMEHTBHl  Pa3HbIX  TPYIIIL.
VYcranaBnuBaTh BHYTPH- M MEXIPEAMETHBIE
CBSI3H.

®opMynupoBath nepuogudeckui 3axkon [ M.
MenpeneeBa 1 pacKpbIBaTh €ro CMBICIL.

OnuceiBaTh M XapaKTEepU30BaThb CTPYKTYPY
TaOJIH I «Ilepuonnueckas cucreMa
xumuueckux syemMeHToB J[. U. MeHuaeneeBa»
(kopotkast  ¢opma). Pazamuare  mepuonBl,

rpynmnsl, A - u b-rpynmnsl.

OnpenensaTh HNOHATHS «XUMHUYECKUI JIEMEHT»,
«TIOPSIIKOBBI  HOMEP», «MacCOBOE UHUCIIO»,
«U30TOI», «OTHOCUTENIbHAs aTOMHAas Maccay,
(QIIEKTPOHHAsT  000JIOUKa»,  «IJIEKTPOHHBIH

OO6orarmiaeT npeacraBieHue 00
OKpYy>Karolen
TENCTBUTEILHOCTH.
CriocobeTByer
MHTEIUICKTYaIbHOMY
Pa3BUTHIO.

Opranu3zanus ux padoTsl ¢
[10JTy4aeMoil Ha ypoke
COIIMAILHO 3HAYUMOU
nH(popManuei —
WHUIIMUPOBAHUE €€
00CYyKIeHHUS.

[IpuBieueHne BHUMaHUS
[IKOJIbHUKOB K IIEHHOCTHOMY
ACTEKTYy M3yYaeMbIX Ha ypOKax
SIBJICHUI




CIION».

OOBsACHATh (PU3MYECKHI CMBICI HOPSAKOBOTO
HOMEpa XUMHYECKOIO 3JIEMEHTa, HOMEpPOB
Ipynnsl W IHEpuoAa, K KOTOPBIM 3JEMEHT
MPUHAICKUAT B niepruoandeckor cucreme /. U.
MeHngeneeBa;  3aKOHOMEPHOCTH ~ M3MEHEHMS
CBOHCTB  3JIEMEHTOB B Ipejenax  MaibIX
IIEPUOJ0B U A-TpyIIIL.

OmnpenensATb 4YUCIO HPOTOHOB, HEHTPOHOB,
AJIEKTPOHOB Y aTOMOB XMMHUYECKUX 3JIEMEHTOB,
UCIOJIb3Ys IEPUOJUUECKYIO TaOIuUILy.
MopnenupoBaTb CTpPOEHHE aToMa, HCIOIb3Ys
KOMIIBIOTED.

CocTaBiTh CXEMBI CTPOEHUS aTOMOB IEpBbIX 20
3JIEMEHTOB NEPUOJINIECKOI CHCTEMBbI
2JIEMEHTOB.  XapaKTepu30BaTh  XHUMHUYECKUE
9JIEMEHTBl Ha OCHOBE MX IIOJIOKEHHUsS B
NEPUOJUYECKONH cHUCTeME U OCOOEHHOCTEl
CTPOEHUS UX aTOMOB.

Jlenate  yMO3aKJIIOYEHUs 0  Xapakrepe
U3MEHEHMsI CBOWCTB XMMMYECKHX 3JIEMEHTOB C
YBEJIMUEHUEM  3apsiioB  aTOMHBIX  s7ep.
HccnenoBaTh CBOICTBA N3yyaeMbIX BEIIECTB.
Habmromate  Qusmueckne ©W  XUMHUYECKHE
IpeBpalleHus] U3y4aeMblx BeriecTB. ONuChIBaTh
XUMHAYECKHE pEeaKIuH, HaOJoaeMble B XOJE
JKCIIEPUMEHTA

VY4acTBOBaTh B  COBMECTHOM  OOCYXIE€HUHU
pe3ysibTaToB  ONBITOB. JlemaTh BBIBOABI U3
pE3yJIBTaTOB IIPOBEIEHHBIX XUMHUYECKHX
OTIBITOB.

Pasnen 3. Crpoenune BemecTBa. XuMHUYeCKasi CBA3b. 8 yac

Ctpoenue
BelecTBa.
XnmMuueckas
CBSI3b.

8

KoHKpeTn3npoBarh  MOHATUS  «XUMHYECKas
CBSI3bY, «KPUCTAILUTHYECKAS PEIIETKAY.
OmnpenensiTh TIOHSITUS «KOBAJICHTHAsI
HETIOJISIPHAS.  CBS3bY», «KOBAJCHTHAsl MOJISpHAs
CBSI3b», KHOHHAS CBSI3bY, «CTEIICHb OKUCICHHSD.
MopnenupoBaTh CTpOCHHE BEIECTB c
KPUCTAJUIMIECKUMH PEUIETKaMH Pa3HOTO THIIA.
OmpenensTh  THI ~ XUMHYECKOW CBS3M B
COCNMHECHUSAX HAa OCHOBAHUM XUMHYECKOM
bopMyIbI.

OmnpenensaTh CTENEHb OKHCICHUS JJIEMCHTOB B
COE/IMHECHUSIX.

CocraBnsaTh (GOpMYJIbI BEIIECTB MO HW3BECTHBIM

CTEIEHAM OKHCIICHUS JJIEMEHTOB.
VYcraHaBnmuBaTh BHYTPU - M MEXKIIPEAMETHBIE
CBS3U. CocraBnArth CPaBHUTEIIbHBIC u

00o001IaroIe Ta0IHUIIEI, CXEMBI.

OO6orarmraeT npeacraBieHue 00
OKpY’KaroILeH
NIEHCTBUTEIILHOCTH.
CrniocobcTByeT
MHTEJJIEKTYaJIbHOMY
Pa3BUTHIO.

Opranu3zanus ux padoTsl ¢
[10JIy4aeMOil Ha ypoKe
COIIMAILHO 3HAYUMOU
nH(popManuei —
VHULUUPOBAHUE €€
00CYyKIeHHUS.




9 knacc
(2 u B HegeIm0, Beero 68 u)

Ne| HaumenoBanue KonunuectBo XapakTepucTuKa OCHOBHBIX | BocnurtarenbHbIN MOTEHIHAI
pas3aenos, TeM 4acoB BUJIOB JESTEIIbHOCTH ypoka

I y4aImxcs (Ha YpOBHE

/ y4eOHBIX JIeHCTBUI) (BUIBI/ POPMBI JESATETHHOCTH)

i

1. | Pa3nen 1. MHoroo6pa3ue XuMn4ecKuX peakmnuii 15 gyac

Knaccudukan | 6 KinaccudumupoBarh XUMHUYECKHE PEAKITHH. OO6orarmiaeT npeacraBieHue 00

ust [IpuBOOUTE IPUMEPHI PEAKLUN KAKIOTO TUIIA.  [OKPYKAroLIEH

XUMHYECKHX Pacnio3naBath OKHUCIIUTEIBHO- |[IEHCTBUTEIBHOCTH.

peaxiuii) BOCCTAHOBUTENIbHBIE PEAKIUU 10 YypaBHEHUSM [CHOCOOCTBYET
peaxiui. UHTEIJICKTyaIbHOMY
Onpenenstp o YPaBHEHHUIO peaKIyu [pa3BUTHIO.
OKUCJIUTENb, BOCCTaHOBUTEb, npouecc |[Opranuzaius ux padboTsl C
OKHCJICHUsI, BOCCTaHoBlIeHUs. HalmromaTe | [moixy4yaeMoil Ha ypoke
OMKCHIBATh XUMHUYECKUE PEAKIMH C IMOMOIIBIO [COLMATBHO 3HAUMMOM
€CTeCTBEHHOTO  s3bIKa M  S3bIKa XHMMHUU. [MHpOpManuei —
HccnenoBath ycnoBusi, BIUSIONINE HA CKOPOCTh [MHULIMMPOBAHUE €€
XUMHUYECKOHN peaKlnu. 00CyXIeHHUS.
OnuceiBaTh YCIIOBUS, BIUSIONIME HAa CKOpocTh ([IpuBiieyeHre BHUMAaHUS
XUMHAYECKON peakuuu. [IpoBOIUTH TPYNIOBHIE [MIKOJHHUKOB K IEHHOCTHOMY
HaOI0IeHUs BO BpeMsl MIPOBEJICHUS [aCTIEKTY U3y4aeMBbIX Ha YPOKax
71a00PATOPHBIX OIBITOB. SIBJICHUH.
VYdyacTBOBaTh B  OOCYXXAEGHUU  pe3yJbTaTOB
OTIBITOB.
CocTaBisTh  TEPMOXMMHUYECKHE  YpAaBHEHMS
peaKkuuid.
Bbruucnate  TemiaoBoil addexT peaknuu 1o
TEPMOXHUMHUYECKOMY YPABHEHHUIO

Xumuueckue |9 OO6o0miate 3HaHus o pactBopax. IlpoBoguTh

peaxyuu 6 HaOMIOJIeHUsT 3a TMoBedeHHMeM BemlecTB B |OOoraimaer npejcTaBieHue oo

600HbIX pacTBopax, 3a XUMHMYECKUMM  pEaKIHsIMHU, [OKPYXKAIOLIEH

pacmeopax MPOTEKAIOIINMH B PACTBOPAX. NIeiCTBUTEITEHOCTH.
JlaBaTh oIpeleNeHus] MOHATHHA «3JIEKTPOJIUT», |(CIIocOOCTBYET
HEDJIEKTPOIIUTY, «QIIEKTPOJUTUYECKAS [MHTEIUIEKTYyaTbHOMY
JICCOLIMALIUS. Pa3BUTHIO.
KonkperusupoBaTh moHsTHE «MOH». O000MATH Opranuzanus ux
IIOHATHUA «KATHOH», «aHHOH)). I/ICCHCI[OBaTB paGOTBI C HonyqaeMof/'I Ha
CBOWCTBA PaCTBOPOB JIEKTPOJIUTOB. YpOKe CONMATBHO 3HATHMOi
OnwuceiBaTh  CBOWCTBAa  BEWIECTB B  XOJE .

nHpopmanuen —

JIEMOHCTPAIIMOHHOTO " 71a00paTOpPHOTO
SKCTIEPHMEHT. WHUIIMHPOBAHUE €€
Co0J1r01aTh MPaBUIIa TEXHUKH OE30MaCHOCTH. 00CyK/ICHHL.
XapakTepu3oBaTh YCIOBUS TE€UCHHsI pEakluil B
pacTBopax AJIEKTPOIUTOB hi (6] KOHIIA. llpuBnesenne BHIMAHNA
OmnpenensTh BO3MOKHOCTB POTeKaHusl peakiuii [IIKOJIBHAKOB K ICHHOCTHOMY
HOHHOTO oOMeHa. [IpoBoaWTh TpymIoOBBIE [ACTICKTY M3y4aeMbIX Ha ypOKax
HaOIIoACHUS BO BpeMs NPOBEICHUS |IBICHUIL

J1a00paTOPHBIX OIBITOB.

Cobmro1aTh MpaBuiia TEXHUKUA OE30MMaCHOCTH.
OOcyxaarh B TpyHmax pe3yibTaThl OIBITOB.
OOBSCHATH  CYIIHOCTh  PEAKIUi  HOHHOTO
oOMeHa.

Pacrio3naBath peakiiui HMOHHOTO OOMEHa II0




ypaBHeHUAM peakiuid. COCTaBJIsITh HOHHBIE
ypaBHeHus peakiuil. CoCTaBIsATh COKpAIIEHHbBIE
VOHHBIE YPaBHEHHUSI PEAKIIU.

Paznen 2. Muorooopasue BemectB 43 yac

I'anorensl 5 OOBSCHATH 3aKOHOMEPHOCTHU u3MeHeHus |Oboramaer npeacTaBieHue oo
CBOWCTB HEMETAJUIOB B IMEpUOJax W A-TpyIIax. |OKpyKaroleu
XapakTepru3oBaTh TajJOr€Hbl HAa OCHOBE HX |[I€HCTBUTEIBHOCTH.
nonoxkeHuss B nepuoanueckor cucreme J[. M. |CrocobcTByer
MeHneneeBa MW OCOOCHHOCTEH CTPOCHUS WX [MHTEIUIEKTYaJbHOMY
aToMOB.  OOBACHATH 3aKOHOMEPHOCTH [Pa3BUTHIO.
M3MEHEHHSI CBOICTB rajloTeHOB MO nepuoay u B |Opranuzanus uX paboThI C
A-rpynnax. OnucbiBaTh CBOWMCTBA B  XOJI€ [TOJy4aeMOM Ha ypOKe
JEMOHCTPALIUOHHOTO u 71a00paTOPHOTO (COLMANBHO 3HAYMMOMN
JKCIEPUMEHTA. Cobmonath TEeXHHUKY [MH(pOopManuen —
0€30IMacCHOCTH. WHUITUHPOBAHUE €€
Pacrio3naBaTh  ONBITHBIM TYTEM  COJISIHYIO |0OCY>KICHHS.
Kucmory u e€ comm, Opommubl, wuomuabl. |[IpuBiiedcHC BHUMAHUS
Hcnonb3oBath  mpuoOOpeTEHHbIE 3HAHUA U [IIKOJIBHUKOB K IIGHHOCTHOMY
YMEHHUSI B IPAKTHUECKON JEATENIbHOCTH U [aCHEKTY M3y4yaeMbIX Ha YpOKax
MOBCEIHEBHON U3HU C IENbI0 OE30MacHOrO [ABICHUH.
oOpareHus
c BEIIECTBAMHU u MaTepuanaMu u
9KOJIOTMYECKH  IPaMOTHOIO  IIOBEJIECHUS B
OKpY>Karollei cpene.
BprunciisiTh MaccoByr JOJIFO PacTBOPEHHOIO
BELIECTBA B pACTBOPE BELIECTB
Kuciaoponx wu |8 XapaktepuszoBaTh  dnemMeHThl [VA rtpynmer (O0oramaer nmpeacTaBieHne oo
cepa (moarpynmel  KUCIOpPOAA) Ha OCHOBE HX |[OKPYXKAOLIEH
MOJIOKEHUs B nepuoaumyeckon cucreme /[[. M. |[neicTBUTENBHOCTH.
MenneneeBa M ocobeHHocTel cTpoeHuss ux |[CHocoOCTByeT
aTOMOB. MHTEJJIEKTYaJIbHOMY
OOBACHATD 3aKOHOMEPHOCTH WU3MEHEHUS [Pa3BUTHIO.
CBOMCTB 3JIEMEHTOB IVA- rpynnel no | Opranuszanust ux padboTsl ¢

nepuoay u B A-rpymnnax.

XapakTepu30BaTh AJIOTPONMIO KHUCIOpoAa U
ceppl Kak OJHY M3 TMPUYUH MHOrooOpasus
BEIIIECTB.

OnuceIBaTh CBOMCTBa BEIIECTB B XOJE
J€MOHCTPALIMOHHOTO u 1abopaToOpHOTO
JKCIEPUMEHTA.

Co0mro1aTh TEXHUKY 0€30MMacHOCTH.
Oka3bIBaTh MEPBYIO TOMOIIb MPU OTPABICHUSX,

OKOTaX  CBS3aHHBIX C  pEakTHBAMH M|
71a00paTOPHBIM 000PYIOBAaHHEM.

OnpenensTh  NPUHAMISKHOCTH  BEMIECTB K
OIpeIeIEHHOMY KIIacCy COeIMHEHHH.
ConocTaBisiTh  CBOMCTBa  pa30aBlIeHHON U

KOHLICHTPUPOBAHHOM CEPHOMN KUCIIOTBHI.
3anuceiBaTh YpaBHEHUSA peakuuii B
JJICKTPOHHO-MOHHOM  Buzae.  PacnosHaBaTh
OIBITHBIM MYTEM PAcCTBOPBI KHUCIOT, CYIb(QUIBI,
Cynb(UTHI, CyTb(ATHI.

Hcnonb3oBare  NpUOOpPETEHHBIE 3HAHUSA U
YMEHUS B IPAKTUYECKOU IEATEIbHOCTH U
MIOBCEJJTHEBHON JKU3HU C 1EJbl0 0€30IacHOro
oOpalleHusi ¢ BEUIECTBAMU M MaTepualaMud U

MOJIy4aeMOU Ha ypOKe
COIIMAILHO 3HAUUMOU
uHpopmanuei —
WHUIIMMPOBAHUE €€
o0CYyKIeHHUSI.

[IpuBnedyeHne BHUMAHUS
LIKOJIBHUKOB K [IEHHOCTHOMY
aCIMeKTy U3yJaeMbIX Ha ypOKax
SIBIICHUI




9KOJIOTUYECKH  TIpPaMOTHOIO  IIOBEJIEHHUS B
OKpYy>Karolen cperne. Brruuciars o
XUMHUYECKUM YpaBHEHMSIM Maccy, OO0BbEM H
KOJIMYECTBO BEILECTBA OJHOIO M3 IPOAYKTOB
peakuuu 1O Macce MCXOOHOrO BELIECTBA,
00BEMY WIIn KOJINYECTBY BEILIECTBA,
COJZIepKAalLero ONpeaeI€HHYI0 A0 MPUMECEH.
I'oToBUTH KOMIIBKOTCPHBIC TMPE3CHTAlUU 110
TEME.

A3o0T

$ocop

XapakTepus3oBaTh 3JIEMEHTBI VA-rpynrbl
(moarpymiiel a3oTa) Ha OCHOBE MX IOJIOKEHHUS B
NEPUOIMYECKON cHcTeMe U OCOOEHHOCTEH
CTPOEHUsA 170:¢ aTOMOB. OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
anemeHTOB  VA-rpynnbl.  XapakTepu3oBaTh
aimorpornio  pochopa Kak OTHY W3 MPUIHH
MHOT000pa3usi BEIIECTB.
OnuceiBaTh  CBOMCTBA
JE€MOHCTPALIMOHHOTO u
AKCIIEPUMEHTOB.
CoOnronate TeXHUKY Oe3omacHOCTH. OKa3bIBaTh
MIEPBYIO MOMOUIb MPU OTPABICHUSX, OXKOrax M
TpaBMax, CBSI3aHHBIX C  PEAKTUBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM.
VYcraHaBnuBaTh INPUHAMIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIACCy COEAMHEHHIA.
ComnocTaBnsiTh  CBOMCTBa  pa30aBICHHOH W
KOHIIEHTPUPOBAaHHOU a30THOMN KHUCJIOTBI.
CocraBiAaTh YPaBHEHHUs  CTYIEHYaTOU
JUCCOLIUAIIUI HAa  TIpuMepe MOJIEKYJIbI
¢dochopHOI KMCTOTHI. 3aUCHIBaTh  YPAaBHEHMS
peakuuii B DJIEKTPOHHO-MOHHOM  BHJE.
PacrozHaBate  ONBITHBIM ~ IyTEM  aMMHAK,
pacTBOpbl KUCJIOT, HUTpAT - U (ocdaT-HuOHBI,
MOH aMMoOHMs. Mcmonp3oBaTh NpuoOpeTEHHBIE
3HAHMUA M yYMEHUS B IPAKTHUYECKOM
JEATEIBHOCTH U NOBCEAHEBHON KU3HU C LENBIO
0e30macHOTO 0OpalleHusl ¢ BEIIECTBAMU U MaTte
puaJlaMid M DJKOJOTMYECKH  I'PaMOTHOTO
MOBEICHUS B OKpYyXkarolieil cpene. Burauciars
MacCOBYIO JOJK PAacTBOPEHHOTO BEILECTBA B
pactBope. Ilonp3oBaThecsi HHpOpManuel u3
JOPYTUX UCTOYHHUKOB JJIsi IOJATOTOBKH KPATKHUX
COOOIIeHUH.

['0TOBUTH KOMITBIOTEPHBIE U IPE3EHTALINN

BEIIECTB B  XOJIE
71a00paTOPHOTO

OO6orarmaeT npeacTaBieHue 00
OKpYy>Karoleu
IEHCTBUTEIbHOCTH.
CniocoOcTBYET
WHTEJUICKTYaIbHOMY
Pa3BUTHIO.

Opranuzanus ux paboThl ¢
MOJTy4aeMoii Ha ypOKe
COLMAJIbHO 3HAYUMOM
uHpopmaren —
WHUITUHIPOBAHUE €€
00CYyKIeHHUSI.

[IpuBicueHNE BHUMAHUS
MIKOJILHUKOB K IEGHHOCTHOMY
ACTICKTY M3Y9aeMbIX Ha YPOKax
SIBJICHUI

Yraepon
KpeMHHUil

U

XapakTtepuszoBath  aneMeHThl  |VA-rpymnmbl
(moarpynmel  yriepoga) Ha  OCHOBE — HX
MOJIOKEHUS B NEPUOAMYECKON cucreme H
0COOCHHOCTEH cTpoeHus: ux aToMoB. OOBICHSTH
3aKOHOMEPHOCTH W3MEHCHUS CBOICTB
anemeHToB  |VA-rpynnsl.  XapakTtepu3oBaTh
AUIOTPONMIO YIiepoja Kak OJHY U3 NPUUYUH
MHOT000pa3usl BELIECTB.

OnucelBaTh  CBOMCTBA  BEHIECTB B XOJe
JEMOHCTPALIMOHHOTO u 1abopaTopHOTO
IKCIICPUMEHTA.

Co0roaTh TEXHUKY 0€300aCHOCTH.

OO6orarmraeT npeacraBieHue 00
OKpYy>Karolen
TENCTBUTEILHOCTH.
CriocobcTByeT
WHTEIUICKTYaIbHOMY
Pa3BUTHIO.

Opranu3anus ux paboTsl ¢
[10Jy4aeMOM Ha YpPOKe
COIIMAIbHO 3HAYUMOU
nHpopManuein —
WHUILUUPOBAaHUE €€

00CYKICHHUS.




ComnocTtaBisiTh CBOMCTBA OKCHUIOB yriepoaa |
KpeMHUS1, OOBSICHITH MPUIUHY UX PA3TAYUSL.
VYcranaBnmuBaTh 1O XUMHUYECKOW (opmyre
MPUHAJUIC)KHOCTh BEIHIECTB K OINPEACIEHHOMY
Kiaccy coeauHeHuil. Jloka3piBaTh KHCJIOTHBIN
XapakTep BBICHIMX OKCHAOB yrjiepoia u
KpeMHUs. 3alluchiBaTh YpPAaBHEHUSI PEAKIUM B
3JEKTPOHHO-MOHHOM  Bujie.  OCYLIECTBIATH
B3aUMOIPEBPAICHHUS KapOOHATOB n
ruapokapoonaroB. Pacrno3HaBaTh  ONBITHBIM
nyTEM YTIIIEKHUCIbIN Ta3, KapOOHAT - U CHUJIUKAT-
noHsbl. Vcronb3oBaTh NpuoOpeTEHHBIC 3HAHUS U
YMEHHUSI B MPAKTUYECKON JICSITEIBHOCTH U
IMOBCEHEBHOM JKM3HU C I€IbI0 0€30IacHOro
oOpamieHusi ¢ BeIIeCTBAMHU M MaTepHalaMH U
9KOJIOTUYECKH  TPaMOTHOTO  TIOBEJICHUS B
OKpY’Karollen cpeae .

Bbruucisate 1Mo XUMHUYECKMM  YpaBHEHHSIM
Maccy, O0bEM WM KOJMYECTBO OJHOTO W3
MPOAYKTOB  PEAKIMA TI0 Macce HCXOJHOTO
BElIECTBa, O0BEMY MM KOJIMYECTBY BEIIECTBA,
COZIEPIKAILETO OnpeAcIEHHYIO JIOJTIO
npumecein

MeTaibl
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XapakTepu3oBaTh MeETaUlbl HAa OCHOBE WX
MOJIOKEHUS B IMEPUOAMYECKON CHCTEME W
O0COOCHHOCTEH cTpoeHUsI ux aToMoB. OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHUs CBOICTB METAJIOB
10 IEPUOY U B A-TrpyIax.

HccnenoBaTh CBOMCTBA U3YyYaEMBbIX BEILIECTB.
OOBSACHATH 3aBUCUMOCTh (DHU3MUECKUX CBOMCTB
METAJUIOB OT BUJA XUMUYECKOM CBSI3U MEXIY UX
atomamu. HabmronaTh 1 ONUCHIBATh XUMUYECKHE
peaKku C TOMOIIBI €CTECTBEHHOIO SI3bIKa U
si3bIka Xxumuu. HabmonaTe JeMOHCTpUpyeMble U
CaMOCTOSTENIbHO MIPOBOJIUMBIE OTIBITHI.
OnuchIBaTh CBOMCTBA M3y4YaeMbIX BEIIECTB Ha
OCHOBE HaOJIOJICHHH 32 UX MPEeBPAIICHUSIMU.
Jloka3piBaTh aM(OTEpHBIN XapakTep OKCHAOB U
TUAPOKCHUJIOB aJTIOMUHHUS U JKeJe3a.

CpaBHHBaATh OTHOIIIEHHE N3YYaEMbIX METAJIOB U
OKCHJIOB METAJJIOB K BOJIE.

CpaBHHBaATh OTHOIICHUE THAPOKCHIOB HATPHS U
QITIOMUHHUS K PACTBOPAM KHUCIIOT U IIEJIOYEH.
Pacnio3HaBaTh ONBITHBIM MYTEM THUIPOKCUI-
noHbl, WoHbI Fe2+ u Fe3+. CobmronaTh TEXHUKY
0€30MacHOCTH, TPaBUIBHO  OOpamaTbCs ¢
XUMHUYECKONM  mocyno U j1abopaToOpHBIM
o0opynoBaHueM. 3aluChIBaTh ypaBHEHUS
peaknuii B DJIGKTPOHHO-UOHHOM  BHJIE.
O6o00mare 3HaHUS W JeNaTh BBIBOABI O
3aKOHOMEPHOCTSIX W3MEHEHUH CBOICTB
METaJJIOB B nepuoiax u rpymnmnax.
[Iporno3upoBars CBOICTBa HEU3Y4YEHHBIX
3JIEMEHTOB M X COCAUHEHUI HAa OCHOBE 3HAHUUI
0 TepuoauMYecKoM 3akoHe. Mcmonws3oBarth
npuoOpeTéHHBIE  3HAaHWS W yMEHUA B
MPAKTUYECKON NIESITEIbHOCTH W TOBCEIHEBHOMN

OO6oramaeT npeacTaBieHue 00
OKpY’KaroIeu
IEHCTBUTEIbHOCTH.
CrniocobcTByeT
MHTEIUICKTYaAIbHOMY
Pa3BUTHIO.

Opranu3zanus ux padoTsl ¢
MOJTy4aeMoii Ha ypOKe
COIIMAILHO 3HAUNMOU
uHpopManuei —
WHUIUUPOBAHUE €€
00CYyKIeHHUS.

[IpuBicueHNE BHUMAHUS
[IKOJIEHUKOB K IEHHOCTHOMY
ACIEKTY U3Y4aeMbIX Ha YpOKax
SIBJICHUM.




KU3HH C Telbl0 0€30MacHOTrO O0O0paIIeHus ¢
BCIICCTBAMH M MaTCpUalaMU W ISKOJOTMYCCKU
IPaMOTHOTO NIOBEJICHHUS B OKPYKaloIlel cpefie

BuIauciisTh 10 XUMHYECKUM YpaBHCHHAM MaAcCCy,
00BEM WM KOJUYECTBO BEIECTBA OIHOIO U3
MPOJYKTOB pEaKIMU [0 Macce MCXOAHOTO
BelIecTBa, 00bEMY MM KOJMYECTBY BELIECTBA,
COZIEPIKAILETO OIPEACIEHHYIO JOJII0 MPUMECEH.

[lonb3oBatbess  uHGpOpManueid U3 APYrux
HWCTOYHUKOB  JUII  TOATOTOBKU  KPaTKUX
COOOILIEHUH.
Pa3zpen 3.
Kparkuii
0030p
BaYKHEH M X
OPraHuYecKH
X BellecTB
OO6orarmiaeT npeacraBieHue 00
Hcnons3oBarh BHYTPU- M MEXIPEIMETHBIE [OKPYKArOLIEH
10 CBSA3HU. CocraBnsaTh MOJIEKYJISIPHbIE U |1€CTBUTEIBHOCTH.
CTPYKTYpHBIE (hopMyITBI yrieBoopoaoB. (CIOCOOCTBYET
Onpenenarb NPUHALJIECKHOCTh BEIIECTBA K [MHTEJJIEKTYaJIbHOMY
onpeneIEHHOMY KJIaccy OpraHUYEeCKHUX [Pa3BHUTHIO.

COECIUHEHM. 3alKUChIBaTh 3aMEILEHUS Y4aCTHEM
OpPraHUYECKUX BEIIIECTB. Habnronats
JEMOHCTPUPYEMBIE OIBITHI

OnuceiBaTh CBOMCTBA N3Y4a€MbIX OTPAHUYECKUX

BEIlleCTa VYyacTBOBaTb B  COBMECTHOM
00CYX/IEHUH PE3yJIbTaTOB OIBITOB. [IpOBOIUTH
KayeCTBEHHBIC  pEaKklIMd  HAa  HEKOTOpbIE
OpraHUYeCKHe BEIIECTBA.

[Tonmp3oBatbess  WHpOpPMaIUed W3 IPYrUx
NCTOYHHUKOB JUIA IIOATOTOBKHN KpaTKI/IX
COOOIIECHUIA.

TI'oToBUTH KOMITBIOTCPHBIC MTPE3CHTAIUU 110 TCME

Opranu3zanus ux paboTsl ¢
[10JIy4a€MOU Ha ypOKe
COLMAJIbHO 3HAYUMOU
nH(popmanuen —
WHULIUUPOBAHUE €€
00CyXKICHUSI.




