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IlosscHUTeJ/IbHAA 3aMMUCKa

PabGouass mporpamMma IO XWMHHU JUIss OCHOBHOWM mikoibl (8-9 kimacchn)
COCTaBJI€HA Ha OCHOBE (YHIAMEHTAJIBHOTO SiIpa COJIEpkKaHUs OO0IIero oopa3oBaHuUs
1 TpeOOBaHUM K pe3yJbTaTaM OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEJCTABICHHBIX B
denepanbHBIM TOCYIAPCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero o0pa3oBaHus
BTOpOoro mnokojeHus, O6pazoBarensHoit nporpamm OO0 MOV «KoponeBiuHcKas
COIl» B Hell yuyuTHIBAIOTCS OCHOBHBIC HJICU TOJOXKEHHUS MPOTrpaMMbl Pa3BUTHUS U
dbopMupOBaHUs YHUBEPCAIBHBIX YYEOHBIX JCHCTBHM JJIS OCHOBHOTO OOIIEro
oOpazoBaHus XHUMUs, KaK OJlHa U3 OCHOBOIIOJIATAIONIUX 00JacTell €CTECTBO3HAHUS,
SBJISIETCS. HEOTHEMJIEMOW YacThiO OO0pa3oBaHUsl IIKOJLHUKOB. KakIblii 4eloBek
KUBET B MHPE BEIECTB, MOITOMY OH JIOJDKEH MMETh OCHOBBI (PYyHIaMEHTATbHBIX
3HAHUW 1O XUMHUHU (XUMHUYECKass CUMBOJIUKA, XUMUYECKHE TOHSTHUS, (aKTHI,
OCHOBHBIE 3aKOHBI U TEOPHH ), TTO3BOJISIIONINE BHIPAOOTATh MPEACTABICHUS O COCTaBe
BEIIIECTB, UX CTPOCHUH, MPEBPAIICHUAX, MPAKTUIECCKOM HMCTIOJBb30BaHUH, a TaKXe 00
OTIACHOCTH, KOTOPYIO OHU MOTYT MPEICTaBIATh. 3ydast XumMuto, yyanigecs y3HatT O
MaTepuaJbHOM E€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO0 MHpPA, OO0YCIOBICHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH U MPEICKA3yeMOCTU
XUMHUYECKUX SBJICHUN. I3ydeHne CBOWCTB BEIIECTB W WX  NPEBpALICHUU
CrOCOOCTBYET pa3BUTUIO JIOTHYECKOTO MBINIJICHUS, a TMpaKTH4ecKas padoTa C
BeniecTBaMu  (1abOpaToOpHBIE  OMBITHI) —  TPYIAOJIOOUIO,  aKKypaTHOCTH U
coOpanHocTu. Ha mpuMepe XuMuu ydaiiuecs MoJdy4yaroT MpeACTaBIeHUs 0 METOJax
MO3HAHUS, XapaKTepHBIX [JII ECTECTBEHHBIX HAyK (DKCHEPUMEHTAIBHOM U
TeopeTuyeckoMm). Pabouass mporpamma y4eOHOro Kypca Mo XuMuu s 8 kiacca
paspaborana Ha ocHoBe ®I'OC BTOpOro mokosieHus, Ha 6aze MPOrpaMMbl OCHOBHOTO
obmero oOpazoBaHus 1Mo XuMUM (0a30BBIM ypoBEeHB) M aBTOpcKoi mporpammel O.C.
INabpuensna, A.B.Kymnmosoii. Ilporpamma ocHOBHOro o01mero ooOpa3oBaHHS 10
xumud. 8-9 kmaccel. M: Jlpoda. JlanHas mporpamma KOHKPETH3UPYET COJIEpIKaHUE
cTaHaapra, JnaéT pachpefeneHre y4eOHBIX YacoB IO  pasuenaM  Kypcea,
MOCITIEIOBATEIbHOCTh HM3YYCHHs] TEM M pa3liesioB C Y4ETOM MEKIPEAMETHBIX H
MPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO IIpollecca, BO3PACTHBIX OCOOCHHOCTEMH
yuamuxcs. [Iporpamma paccuntana Ha 68 yacoB (2 daca B Heleno) B 8 kiacce, 66
gacoB (2 Jaca B Hezelno) B 9 Kiiacce, B TOM YKCIIE Ha KOHTPOJIbHBIE paboThi- 4 Yaca,
mpakTudeckue paboTsl 4 gaca.

[Iporpamma opueHTHpOBaHa Ha uctoias3oBanue Y MK:

1. T'abpuensa O.C Xumus 8 knacc: yue6. s o6meoopa3zoBaTeIbHBIX

yapexaenunii /O.C. I'abpuensa- M.:/[poda 2020 r

2. T'abpuensa O.C. Xumus 8-9 knacc : merogndeckoe mocodbue : M: JIpoda 2018

r

3. T'abpuensu O.C. Xumus 8-9 kmacc : HACTOJNBHASI KHUTA JIJIs1 yauTessi- M.:
Hpoda, 2018 r

4. T'abpuensu O.C. Xumus 8-9 knaccel : XUMUS B TeCTax, 3aj1auax,
ynpaxueHusx- M.: [lpoda, 2018 r



5. l'abpuensn  O.C.  Xumms  8-9  kmacc:  DIEKTPOHHOE

MyJibTUMeMiHOenpuioxenue- M.: [Ipoda, 2018 r

6. ['aOpuens 0.C. Xumust 9 KJ1acc: yue0. s
obmeo6pazoBarenbubix yupexxaenuit /O.C. ['abpuensa- M.:[poda

2017

Conep:xxaHue mMporpaMMbl HalpaBICHO HAa OCBOCHHE YUYalIMMHCS 3HaHUH,
YMEHUI M HaBBIKOB Ha 0a30BOM YpOBHE, YTO COOTBETCTBYeT. OOpa3oBaTelbHOU
nporpamme mkoisl. Llenn u3yuenuss xumun B § Kimacce:

* OCBOCHHE BaXHEWINNX 3HAHWN 00 OCHOBHBIX MOHSATHUSAX U 3aKOHAX XUMHH,
XUMHUYECKON CUMBOJINKE;

* OBIAJCHHEC YMEHHUSMHU HAONIOAaTh XUMHUYECKHE SIBICHHS, TPOBOIUTH
XUMHAYECKUN IKCIIEPUMEHT, MTPOU3BOJUTH PACUEThl HA OCHOBE XMUMHUYECKHUX (HOPMYII
BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIUH;

* pa3BHUTHE IMO3HABATEIHHBIX HHTEPECOB W MHTEJUIEKTYAIBHBIX CIIOCOOHOCTEH
B TpollecCe€ TMPOBEACHUS XHUMHYECKOTO OKCIIEPUMEHTa, CaMOCTOATEIHHOTO
npuoOpeTeHUsT 3HAHWM B  COOTBETCTBUM C  BO3HHUKAIONIMMH  JKU3HEHHBIMU
OTPEeOHOCTAMU;

* BOCIIUTAaHUE OTHOIICHHWS K XMMHH KaK K OJHOMY M3 ()yHIaMEHTaIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHHSI M SJIEMEHTY OOIIEUEIIOBEYECKON KYIbTYPHI;

* TpUMEHEHWE TIOJyYeHHBIX 3HAaHUH W yMEHUW Uit Oe30macHoro
UCMOJIb30BaHUsI BELIECTB U MAaTE€pHaoB B OBITY, CEJIIbCKOM XO3SHCTBE U Ha
IPOU3BOJCTBE, pELICHUS MPaKTUYECKUMX 3a7ad B  IIOBCEJHEBHOW  KHU3HH,
HOpeayNpekIeHUs SIBICHUN, HAHOCSIIMX BPEJl 3/0POBBIO UEJIOBEKAa M OKpY Karolleu
cpene.

3amaun:
1.CpopmupoBaTh 3HaHHE OCHOBHBIX OHATUN U 3aKOHOB XUMMUU;
2.BocnuThiBaTh O0OLIEUYETOBEUECKYIO KYIbTYPY;

3. Yuuth HaOM0AaTh, IPUMEHSTH MOJTYYEHHBIC 3HAHUS HA MpPAaKTHKE. JIMYHOCTHBIMU
pe3yapTaTaMM HM3yueHus mpenMera «Xumus» B 8 Kiacce SBISIOTCA CIEAYIOLINE
YMEHUS:

® 0CO3HaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIETO MUPAa,

® BO3MOXXHOCTH €r0 IMO3HaBA€MOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTIIKCHHM
HAyKW; TIOCTETICHHO BHICTPAUBAaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE;
® 0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K CAaMOOOPA30BaHUIO, B TOM  YHUCJE U
B PaMKax CaMOCTOSITEJIbHOU JE€SATEIIbHOCTH BHE IIKOJIBI,
® OIICHUBATH KU3HCHHBIC CUTYAIlUU C TOYKU 3pEHUSI 0€30MacHOTO 00pasa KU3HU
Y COXPAHEHMUS 310POBbBS;
® OLICHUBATh KOJIOTHYECKHI PUCK B3AUMOOTHOIIEHNUI YEJIOBEKA U TPUPO/IBI;
e (dopMHpPOBaTH OSKOJOTUYECKOE MBINIJICHUE: YMEHUE OIICHWBATh CBOIO
JNEATENbHOCTh W TMOCTYNKHM JAPYTUX JIOAEH € TOYKH 3PEHHUS COXPaHCHUS
OKpY’KarolIel Cpejibl - rapaHTa KU3HHU U OJIaronoay4dust el Ha 3emMIe.



[l1raHupyemMbie pe3y/ibTaTbl 0OCBOEHHUSA y4€OHOro npegMeTa

[lo 3aBepiieHHIO Kypca XHMHHM Ha JTale OCHOBHOTO OOIIEro oO0pa3oBaHUs
BBIITYCKHUKH OCHOBHOM IIKOJIbI JOJKHBI OBJIAJIETh CIEAYIOUIUMU PE3YJIbTATAMM:
|. JluuHOCTHBIE pe3yabTaThI:
1) oco3HaHHMe CBOEW 3THUYECKOW MPHHAJUICKHOCTH, 3HAHHE HCTOPUU XUMHH U
BKJIaJIa POCCHIMCKOW XMMHYECKOW HAyKHM B MHPOBYIO XUMHIO; 2) (HhOpMHUpOBaHHE
OTBETCTBEHHOIO OTHOIICHHS K IIO3HAHWIO XUMHUHU; TOTOBHOCTH M CIOCOOHOCTHU
oOy4arommxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE U3YYEHHBIX (DaKTOB,
3aKOHOB M TEOpUU XHMHH; OCO3HAHHOTO BHIOOpA M MOCTPOCHHE HHAMBUAYaJTbHOU
oOpazoBaTebHOM TpaekTopuu; 3) GopMUPOBAHUE 1IETOCTHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, HEOTHEMJIEMOM 4YacThlO KOTOPOH SBISETCS XMMHUYECKas KapTHUHA
Mupa; 4) OBIaJC€HUE COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHUS
HayKd M OOINECTBCHHON MNPAaKTUKH, B TOM YHCJIC M XUMHUYECKHM; 5) OCBOCHHE
COLIMAJIBHBIX HOpPM, MPaBUJ TOBEJIEHHUS, pojieil W (QopM cOUMATBLHOM KU3HU B
COlIMyMe, TMPHUPOJE U YAaCTHOM >KM3HM HA OCHOBE JKOJOTMYECKON KYJIbTYphl H
0e30macHOro OOpalleHus C BEIIECTBAMU UM Marepuanamu; 6) ¢dopmupoBaHue
KOMMYHUKAaTUBHOW KOMIETEHTHOCTU B OOIIEHHH CO CBEPCTHUKAMH M B3POCIBIMU B
nporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIEI0BATEIbCKOMH,
TBOPUYECKON U APYTUX BUJIOB JACATEIHHOCTH, CBI3AHHBIX C XUMHEH.
Il. MertanpeameTHbIE PE3yJIbTATHI:

1) ompenencHue 1eneii COOCTBEHHOTO 00yUYEHHUS, TOCTAHOBKA U (hOPMYITUPOBAHHE
s ceOsi HOBBIX 3ajay; 2) IUIAHUPOBAHUE MyTEH TOCTHIKCHHUS KEIAeMOI0O
pesynbrata  OOy4eHHs] ~ XMMHUU  KakK  TEOPETHYECKOro,  Tak u
OKCIEPUMEHTAIBHOTO  XapakTepa; 3) COOTHECCHHWE CBOUX JICHCTBUH ¢
IUIAHUPYEMBIMH ~ pE3yJIbTaTaMH,  OCYIICCTBICHHE  KOHTPOJIS cBOCH
JESTENBHOCTH B TIPOLIECCE TOCTHKEHMS pe3ysbTaTa, Ompe/ereHre Croco0oB
JCUCTBUN TpU BBHITIOJHEHUU JIA0OPATOPHBIX M MPAKTUYECKHX paboT B
COOTBETCTBUHM C TIpaBWJIAMH TEXHUKM Oe3omacHocTH; 4) ompeneneHne
UCTOYHUKOB XMMMUYECKON HH(pOpMaluu, MOJIy4eHHE M aHalu3 €€, CO3/laHue
UHPOPMAITMOHHOTO TMPOJIYKTAa W €ro TMPe3CHTANHNs;, O) HCIOIb30BAHKE
OCHOBHBIX MHTEJUIEKTYaJIbHbIX ONEpallMii: aHajlu3a U CUHTE3a, CPABHEHUS W
CUCTeMaTH3aluy, OOOOIMICHUS W KOHKPETU3AllUH, BBISBICHUE MPUIMHHO-
CIIEICTBEHHBIX CBA3€d M TIOCTPOEHHE JIOTMYECKOI'O PpACCYXKACHUSI H
YMO3aKJIIOUeHUs (MHAYKTUBHOTO, JEAYKTUBHOTO U MO aHaJIOTMU) Ha
Marepuaje €CTECTBEHHO-HAydyHOTO COJIepKaHus; 0) yMeHHe cOo31aBarth,
MIPUMEHSITh U MPeoOpa30OBbIBATH 3HAKM M CHUMBOJIBI, MOJECIN W CXEMbl JJIis
pelieHrs y4eOHbIX M MO3HABaTeNbHBIX 3ajiay; 7) (OpMUPOBAHUE U PA3BUTHE
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUE MPUMEHATh €ro B MO3HABATEIbHOM,



KOMMYHHUKAaTUBHOW,  COLIMAJIBbHOW  IPAaKTUKE U npodeccuoHaNbHON
OpUEHTAlMU; 8) TeHepUpOBaHUE UJEH U OIpEAeSIEHUEe CPECTB, HEOOXOUMBIX
IUIA UX peau3alyi.

[1l. IIpeameTHBIEC pE3yNbTATHI

Oo0yuaromuiicss HAyYUTCH:

* OIMCHIBATH CBOKCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIICIISAI UX
CYIIIECTBCHHBIC MTPU3HAKHY;

* XapaKTEPH30BaTh BEIIECTBA 1O COCTaBY, CTPOCHHUIO W CBOWCTBAaM, yCTaHABIIUBATH
IPUYUHHO-CIIC/ICTBCHHBIC CBS3U MEX/TY IaHHBIMU XapaKTePUCTUKAMH BEIICCTRA;

* pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECCKHUX IOHSATHH «aTOM», «MOJICKYIay,
«XUMHUYECKUH  DJIIEMEHT»,  «IPOCTOE  BEIIECTBO»,  «CJIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIIMX BEIICCTB C IMOMOIIBI0 XUMUYCCKUX (OpMyn H
CYITHOCTh XMMHYECKUX PEAKIIUNA C TTOMOIIBI0 XUMUYECKUX YPaBHCHUH;

* BBIUMC/ISATH OTHOCUTEIIBHYIO MOJICKY/ISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, a TAKIKE
MAacCOBYIO JIOJII0 XHMHYECKOTO DJJIEMEHTAa B COCJUHEHUSAX JUISI OICHKH HX
NPAKTHYCCKON 3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHS, KUCJIOTBI, COJIH;

* KJIacCU(HUIIMPOBATh OKCHJBI M OCHOBAaHHWS IO CBOWCTBAM, KHUCJIOTHI M COJIA TIO
COCTaBY;

* ONHUCBHIBATH COCTaB, CBOWCTBAa U 3HaueHHe (B MPUPOAE U TPAKTHUECCKOUH
NeATeTbHOCTH YeJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOJa U BOJIOPOJIA;

* JIaBaTh CPABHUTEIBHYIO XapaKTEPUCTHUKY XUMHYECKUX DJIEMEHTOB U BAXKHEHIITUX
COEIMHEHHI €CTECTBEHHBIX CEMENMCTB IIEJIOYHBIX METAJVIOB U TaJOIN€HOB;

* MIOJIL30BATHCA JJA00PATOPHBIM 000PYI0BAHMEM U XUMHUECKOM IMOCYI0H;

* MPOBOAUTH HECIOKHBIE XMUMHUYECKHE ONBITHI M HAOIIOJCHUS 32 W3MEHEHUSIMU
CBOMCTB BEIIECTB B IIPOIIECCE€ WX IPEBpAIlCHUM; COOJIONAaTh IpaBUjia TEXHUKHU
0€301acCHOCTH NP MPOBEJCHUN HAOIIOACHUN U OTIBITOB,;

* pa3auyYaTh IKCICPUMEHTATBHO KHCIIOTHI M MIEIOYH, TOJIb3YSICh WHIUKATOPAMHU;
0CO3HaBaTh HEOOXOJMMOCTH COOJIIOJCHUS Mep OC€30MacHOCTH IPU OOpaIeHuu ¢
KHCJIOTaMH H IeJI0YaMu. BBIMTYCKHUK TOJYIUT BO3MOKHOCTh HAYUHUTHCS:

* TPpaMOTHO OOpamaTbCs C BEIICCTBAMH B ITOBCEIHECBHOM J>KM3HHU, * OCO3HABaTh
HEOOXOJIUMOCTh COOJIFOZICHUS TIPAaBHJI IKOJOTHYECKH O€30MacHOTO IOBEJCHUS B
OKPY’KAIOIIEH NPUPOTHOU CPETIE;

* MIOHMMAaTh CMBICIT U HEOOXOAUMOCTD COOJIIOICHUS TPEANMCAHUI, TIPeIJIaraeMbIX B
WHCTPYKIHSAX 110 UCITOIB30BAaHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUH U JP.;

* HCIOJIb30BaTh MPHOOPETEHHBIE KIFOYEBbIE KOMIICTCHTHOCTH IIPU BBHIIOJHCHUHU
HCCIICIOBATEILCKUX TIPOSKTOB IO HM3YYCHUIO CBOMCTB, CIIOCOOOB TIOJNYUYCHUS H
pacIio3HaBaHUS BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIICTEHTHOCTb, MCIIOJIB3YS CPEJACTBA YCTHOM M
MMICbMEHHON KOMMYHHMKAIIMM TPH pab0Te ¢ TEKCTaMH y4eOHHMKA W JOTOJHHUTCIBHOM
JUTEPaTypOl, CIPAaBOYHBIMHU TaOJIMIIAMH, TIPOSIBISATH TOTOBHOCTD K YBa)KEHHUIO MHOM
TOYKH 3PECHUS IIPH 00CYKICHUH PE3yJIbTATOB BHIIIOJIHEHHON paOOTHI;



* OOBEKTUBHO OIICHMBATh MH(OpPMALUIO O BEHIECTBAX M XUMHUYECKHUX MpOIEccaXx,
KPUTUYECKH OTHOCUTHCS K TICEBIOHAY4YHOM wuHMOpManuu, HEA0OPOCOBECTHOM
peKIaMe, Kacarollelcsl NCII0JIb30BAaHUsl Pa3IMYHbIX BellecTB. [lepnoandecknii 3aKoH
U IepUoaHMYecKas cucremMa xumudeckux sneMeHTtoB [[. M. MenneneeBa. Ctpoenue
BEIllECTBA

Oo0yuaromuiicss HAYyYUTCH:

* KJacCUPUIUPOBATh XUMUUECKUE DJIEMEHTHI Ha METaJlIbl, HEMETAJIIbI, SJIEMEHTHI,
OKCHUJIbI U TUJIPOKCUJIBI KOTOPHIX aM(OTEpHBI, U UHEPTHBIC AJEMEHTHI (Ta3bl) s
OCO3HAHUS BaXKHOCTH YNOPSIAOYCHHOCTA HAYUYHBIX 3HAHUH;

* pacKpbIBaTh CMBICH nepuoauueckoro 3akona J[. 1. Menzaeneena;

* ONUCHIBATh W XapaKTEPU30BaTh TaOIUYHYIO (OpPMY MEPUOAUYECKON CUCTEMBI
XUMHUYECKHUX IIEMEHTOB;

* XapaKTEepHU30BaTh COCTAB ATOMHBIX SAEP U PACHPEAECICHUE YHCIIA BJIEKTPOHOB IO
AJEKTPOHHBIM  CJIOSIM  aTOMOB  XMMHWYECKHUX DJJIEMEHTOB MajblX [E€pPUOJIOB
NEPUONYECKON CUCTEMBI, a TAK)KE KaJIUsl U KaJIbLIUS;

* paznuyaTh BHUJBl XUMHUUYECKOW CBSI3M: HMOHHYIO, KOBAJIEHTHYI TOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJTMYECKYIO;

*  u300paxkaTh  DJIGKTPOHHO-MOHHBIE  (OPMYINIBI  BEHIECTB, OOpPa30BAHHBIX
XUMUYECKUMU CBA3SIMHU PA3HOTO BU/A;

* BBIBJISTH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTALIAYECKUX
PEMIETOK: NOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XUMUUYECKHUE JIEMEHThI U UX COEUHEHHS] HA OCHOBE TOJIOKEHUS
AJIEMEHTOB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTEW CTPOCHUS UX aTOMOB;

* ONHCHIBATH OCHOBHBIE 3Tanbl OTKpbITUA [. M. MeHaeneeBbIM NEpUOANYECKOTO
3aKOHA M TEPUOJAMYECKOM CHUCTEMBl XHMHUYECKUX DJIEMEHTOB, JKU3Hb U
MHOT000pa3HYI0 HaAYYHYIO JESITEIIbHOCTh YUEHOTO0;

* XapaKTEepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOTUYECKOTO
3aKOHa U MEPUOUYECKON CUCTEMBI XUMUYECKHX diieMeHToB [[. 1. Mennaeneena,;

* 0OCO3HABaTh HAYYHBIC OTKPBITHS KaK pe3yibTaT ATUTEIbHBIX HAOIIOICHUN, OTIBITOB,
HAaY4YHOU MOJIEMUKH, MPEOJOJICHUS] TPYJIHOCTEH U COMHEHUU.

OO0yuaromuiicst MOJY4UT BO3MOKHOCTh HAYUYUTHCH:

* OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUMU ISl MPAKTUUYECKOU IESITEIbHOCTH
YEJI0BEKa;

* OINKCHIBATHh U3YYCHHBIC OOBEKTHI KaK CHUCTEMBI, MPUMEHSS JOTUKY CHUCTEMHOTO
aHaJu3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOAUYECKON CUCTEMBl XMMHYECKUX
AIIEMEHTOB JUIsl OOBSICHEHUS U TIPEABUICHHS CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BuUBaTh MHGOPMAIMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YTIIyOJICHUS 3HAHUU
00 HWCTOpUM CTAaHOBJCHHUS XHMHYECKONW HayKu, €€ OCHOBHBIX IIOHSITHUH,
MIEPUOIUYECKOr0 3aKOHA KaK OJHOI'0 M3 BAXKHEWIIMX 3aKOHOB MPHUPOJIBI, a TAKKE O
COBPEMEHHBIX JOCTHUXKEHUAX HAyKd U TEXHUKU. MHorooOpasue XHUMHUYECKUX
peakiui

Oo0yyarmuiicss HAyYUTCH:



* OOBACHATH CYTh XMMHUYECKHX NPOLECCOB W HUX MPUHUUIIUAIBHOE OTIMYHUE OT
(pu3nUECKUX;

* Ha3bIBATh MMPU3HAKHU M YCIOBUS MPOTCKAHUS XUMHYCCKUX PEAKIIUN;

* YCTAHABIIMBATh MIPUHAJIEHKHOCTh XMMHUUECKON peaKuu K ONpPeAeTIEHHOMY TUITY 1O
OJTHOMY W3 KJIacCU(UKAIMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBY HCXOJHBIX
BEILECTB M MPOJAYKTOB peakUuH (PeakUuu COCIUHEHUS, Pa3JIOKEHUs, 3aMEIICHUS U
oOMeHa); 2) MO BBIIEIEHUIO WIH MOTJOIMEHHUIO TEIUIOTHI (PEaKIMU IK30TEPMUUYECKHUE
U DHIOTEPMHYECKHUE); 3) MO M3MCHEHHUIO CTENCHEeW OKUCICHUS XHUMHYCCKUX
9JIEMEHTOB (PEaKIMK OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC); 4) MO 00paTUMOCTH
npoiiecca (peakuuu oopaTUMbIe U HEOOPATUMBIE);

* Ha3bIBaTh (PAKTOPHI, BIUAIONINE Ha CKOPOCTh XUMUYECKUX PEaKIIHil;

* Ha3bIBaTh (DAKTOPHI, BIUSAIOIINE HA CMEIICHINE XUMUYECKOTO paBHOBECHS;

* COCTaBJIATh YpaBHEHHUS OHJIEKTPOIUTHYECKON JHUCCOLMAIMU KHUCIOT, IIEJI0YeH,
coJiedl; TIOJIHbIE M COKpaUIEHHbIE MOHHBIE YpaBHEHUS peakuuid oOMeHa; ypaBHEHUs
OKHUCJIMUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH;

* TPOTHO3UPOBATh NPOAYKTHl XHUMHUYECKHX peakuuid 1mo Qopmyrnam/Ha3BaHUSM
UCXOJHBIX BEIIECTB; OMNPEICNSITh HMCXOJHBIE BellecTBa MO (opmyiaamM/Ha3BaHUSIM
POJYKTOB pEaKIINH;

* COCTaBISITh YpaBHEHUS peakUui, COOTBETCTBYIOIIMX I[OCJIEI0BATEILHOCTH
(«uemnoukey) MpeBpalieHnii HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBIBIATH B TIPOIECCE OKCIEPUMEHTA TMPU3HAKH, CBUACTEIbCTBYIONIUE O
NPOTEKAHUHM XUMUYECKOU PEaKIInH;

* MPUTOTOBJISATH PACTBOPBHl C ONpPENENEHHON MAaccOBOM J0Jeil pacTBOPEHHOIO
BEIIECTBA;

* OIpeAeNATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIEJIOYEH TI0
M3MEHEHHIO OKPACKU WHINKATOPOB;

* TPOBOAUTH KAYECTBEHHBIC PEAKIMH, MOATBEPXKIAIONIUE HAIUYUE B BOJHBIX
pacTBOpax BEMIECTB OT/IEIbHBIX KATHOHOB U aHUOHOB.

Oobyyawmuiicsi HOJTYYUT BO3MOKHOCTh HAYUMTHCS:

* COCTaBJISITh MOJICKYJISIPHBIC U MOJHbIC MOHHBIC YPABHEHHS MO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

* TPUBOJUTH MPUMEPHI PEAKIINH, TTOITBEPKAAIOIINX CYIIIECTBOBAaHNE B3aUMOCBSI3U
MeX/1y OCHOBHBIMH KJIACCaMU HEOPTaHMUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3JACHCTBUS Pa3IWYHBIX (AKTOPOB HA M3MEHEHHE
CKOPOCTH XMMHUYECKOMN PEAKIINY;

* MPOTHO3UPOBATH PE3YNIBTATHI BO3/ICUCTBHSI PA3IMYHBIX (DaKTOPOB HA CMEIICHHE
XHUMUYECKOT0 paBHOBecUsl. MHOroobpasue BeliecTs

Oo0yyaromuiicss HAyYUTCH:

* ONpEeIeNsITh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY U3 M3YUYEHHBIX
KJIACCOB/TPYIII: METAJIBI 1 HEMETAILTBI, OKCHU/IBbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (OPMYIIBI BEIIECTB 110 X Ha3BAHUSM;

* ONPEIENATh BAJICHTHOCTh U CTETIEHb OKHCIICHHUS JIEMEHTOB B BEIIECTBAX;



* COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH M0 BaJCHTHOCTSIM U CTETICHSIM
OKHUCJICHHMsSI DJIEMEHTOB, a TakKe 3apsA/laM HOHOB, YKa3aHHbIM B TalOuuile
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHUS (PUBMUECKUX M XUMHUYECKUX CBOUCTB
MPOCTHIX BEHIECTB (METAUIOB U HEMETAJUIOB) U MX BBICHIUX OKCHIOB, 00pa30BaHHbBIX
3JIEMEHTAaMH BTOPOTO U TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIIME XHWMHYECKHE CBOMCTBA, XapaKTEpPHBbIE [JIsi TPYII OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX; * Ha3bIBaTh OOIIME XMUMHUYECKHUE CBOMCTBA,
XapakTEepHbIE JUISI KaXKJIOr0 M3 KIACCOB HEOPraHMYECKHUX BEIIECTB: KHUCIOT,
OCHOBaHHUM, COJIEH;

* TPUBOAUTHL TPUMEPHI PEAKIUN, TMOATBEPKIAIMMNX XUMUUYECKHE CBOWCTBA
HEOPraHUYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAHUM U COJIEH;

* ONpPENENATh BELIECTBO-OKUCINUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKHCIUTEIIBHO-
BOCCTAHOBUTEIILHBIX PEAKIIUAX;

* COCTaBJISITh OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIN OanaHC (IJ1s1 U3yUYEHHBIX PEAKITU)
10 MPEJIOKEHHBIM CXeMaM PEaKIIUii;

* TPOBOJUTH JIAOOPATOPHBIC OMBITHI, MOATBEPKIAAIOIMINE XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIIECTB;

* MPOBOJUTH JIAOOPATOPHBIE OMBITHI IO TMOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX
BEILECTB: BOJOPOJA, KHUCIOPOJA, YIVIEKUCIOrO Ta3a, aMMHAKa; COCTaBIISTh
YPaBHEHHUS COOTBETCTBYIOIIMNX PEAKIIUH.

Oobyyawmuiicsi HOJTYYUT BO3MOKHOCTh HAYUYMTHCS:

* MPOrHO3UPOBATh XWMHUYECKHE CBOMCTBA BEUIECTB HA OCHOBE HMX COCTaBa M
CTPOCHHUS;

* IMPOTHO3MPOBATH CIOCOOHOCTh BEIECTBA TMPOSIBIATH OKUCIUTENbHBIE WIIU
BOCCTAHOBHTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEW OKHUCIIEHUS 3JIEMEHTOB, BXOIAIINX
B €r0 COCTaB;

* BBISBISATH CYIIECTBOBAHHE T'€HETHUYECKON B3aUMOCBSA3U MEXKY BEIIECTBAMHU B
pAY: IPOCTOE BEIIECTBO — OKCUJ — TUIPOKCUI — COJIb;

* XapaKTepH30BaTh 0COOBIC CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOW W a30THOMH
KHUCJIOT;

* NPUBOJIUTH MPUMEPHI YPABHEHUHN pEaKIUi, JeKalIUX B OCHOBE MPOMBIILICHHBIX
CIIOCOOOB MOJTYyYEHUsI aMMHAaKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJIH;

* ONHWCHIBaTh (PHU3MYECKUE ¥ XUMHYECKHE TMPOIECCHI, SBISIIONINECS YaCThIO
KpPYroOBOpOTa BELIECTB B PUPO/IE;

* OPraHu30BbIBATH, IPOBOJIUTh YUCHUYECKUE MPOEKTHI M0 UCCICIOBAHUIO CBOMCTB

BEIIECTB, UMEIOIINX BAXKHOE MPAKTUUYECKOE 3HAUYCHUE.
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CoaepxaHue nNporpaMmsl

Beenenue (4 4)

[Ipeamer xumuu, MeToapl TO3HAHWS B XUMHUM: HAOJIOACHUE, DSKCIIEPUMEHT,
MojenupoBanue. McTOUYHUKN XuMUUYecKol HHGOpMAIMU, €€ TMOJydeHUe, aHalIu3 U
MIpe/ICTaBlIEHUE €ro pe3yabTaToB. [IoHATHE 0 XMMHUYECKOM 3ieMeHTe U (opmax ero
CYILIECTBOBAHMUSI: CBOOOJIHBIX aTOMax, MPOCTHIX U CIOXKHBIX BemlecTBa [IpeBpatieHus
BemiecTB. OTIMUME XMMUYECKUX peakiuil oT ¢pusudeckux sipieHuil. Poab xumuu B
KU3HM uelioBeka. Xemodwius u xemodoOus. KpaTkue cBeiaeHuss uU3 HCTOPUH
BO3HMKHOBEeHUsI M pa3Butusi xumuu. [lepuon amxumuu. Ilonstue o ¢unocodckom
kamHe. Xumus B XVI B. Pazsutne xumuu Ha Pycu. Poinb OT€UECTBEHHBIX YUYEHBIX B
CTaHOBJICHUM XMMUYECKON Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, /.
N. MenneneeBa. XuMuyeckas CHUMBOJIMKA. 3HAKM XHMHUYECKUX DOJIEMEHTOB U
IPOUCXOXKACHUE UX Ha3BaHWi. Xumudeckue Gopmynsl. UHIEKCH U KOADPUITUCHTHI.
OTHOCUTENBPHBIE AaTOMHAsT W MOJEKYJsipHas Maccbl. Pacuer maccoBodl 1o
XUMHYECKOTO dJIeMeHTa 1o ¢opmysie BemlecTBa. [lepuoguyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa, ee CTpyKTypa: Mayible U OOJbIIHE
NepUOIbl, TPYIILI U MOArpymmbl (TaBHas W mobouHas). [lepuoguueckas cucrema
KaK CIpPaBOYHOE MOCOOME MJisi TOJYyYEHUS CBEIEHUUW O XMMHYECKUX JJIeMEHTax.
Pacuetnble 3agaun. 1. HaxoxaeHne OTHOCUTENbHONW MOJIEKYJIIPHOM MAacChl BEIIECTBA
o ero xumudeckod ¢opmyrne. 2. BpluncieHne MaccoOBOM [IOJIM XUMHUYECKOTO
JJieMeHTa B BemecTBe 1o ero  Qopmyne. Jemonctpanuu. 1.Moxmemu  (
mapoctepkHeBble W Ctroapra bpurneba) pasiuuHbIX MPOCTBIX U CIOMXKHBIX
BemecTB.2. Komnekuus crekistHHON xuMuyeckoi nocyzsl.3. Komnekius Marepuanon
U U3JeUui Ha OCHOBe amomMuHusa.4. BzaumojmeiicTBue Mpamopa € KHUCJIOTOM U
NIOMYTHEHUE HW3BECTKOBON Bojbl. JlabopaTopHble onbIThL. 1.CpaBHEHHE CBOWCTB
TBEPABIX KPUCTANIMYECKUX BELIECTB U PacTBOpPOB.2.CpaHEHUE CKOPOCTH HCHApEHUs
BOJIbI, OJICKOJIOHA M ATHJIOBOTO CIIUPTa C GUIBTPOBAIBLHON OyMaroi. CBE4OM.

Tema 1. AToMBI XHMHYeCKHX 3J1eMeHTOB (9 1)

ATOMBI Kak popMa CYIIECTBOBAHUS XUMHUUYECKHUX 3J1eMeHTOB. OCHOBHBIE CBEJICHUS O
CTPOCHHHM aToMOB. JloKa3aTenbCTBAa CIOXKHOCTH CTPOEHUS aTOMOB. OIBITHI
Pezepdopna. Ilmamerapnass momens crtpoeHuss atoma. CocTaB aTOMHBIX SEp:
MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASI aTOMHas Macca. B3auMOCBsA3b MOHITUI
«IIPOTOH», «HEUTPOH», «OTHOCHUTENIbHAs aTOMHas Maccay». I3MmeHeHne uwucna
MPOTOHOB B sIpe aToMa - 00pa30BaHNWE HOBBIX XUMHUYECKHX AJIEMEHTOB. M3MeHeHnE
yyciaa HEUTpPOHOB B sApe artoma - oOpa3oBaHue u30TONOB. COBpEMEHHOE
ONPEAEICHUE TMOHATUSI «XHUMUYECKHUA »HiaeMeHT». M30Tombl Kak pa3sHOBHUIHOCTH
aTOMOB OJHOTO XHMHYECKOrOo »JJIeMEHTa. OJEKTPOHbl. CTpOEHHE HIEKTPOHHBIX
YPOBHEM AaTOMOB XHMHYECKUX 3JJIEMEHTOB MAaJlbIX MEPUOAOB IMEPUOIUYECKOU
cucrembl J[. W. MenneneeBa. lloHsiTHe O 3aBEpIIEHHOM M HE3aBEPUICHHOM
ANEKTPOHHOM  cjoe  (3HepreTudyeckoM  ypoBHe). llepumonmueckas — cucrema
XUMHU4YECKHX deMeHToB J[. 1. MenaeneeBa u CTpoeHHE aTOMOB: (DU3NYECKUM CMBICI
MOPSIKOBOTO HOMEpA AJIEMEHTa, HOMEpa IpyIIibl, Homepa nepuoaa. smenenue
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YHUCIIa 3JEKTPOHOB HA BHENITHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTA
- oOpa3oBaHUE TMOJOXKUTEIBHBIX U OTPUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMu METAJUIOB W HeMmeTawioB. [IpuunHBl H3MEHEHHS METAUIMYECKHX U
HEMETANTMYECKUX CBOUCTB B mepuogax u rpynmax. OOpa3oBaHue OWHapHBIX
coenuHeHuid. Ilonsitue 00 MOHHOM cBsi3u. CxeMbl 00pa30BaHMSI HOHHOW CBSI3H.
B3aumopelicTBue aTOMOB XHMHYECKHUX JJIEMEHTOB-HEMETANIOB MEXAy co0oil -
o0Opa3oBaHue JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHas HemonspHas
XUMUYECKasi CBSI3b. OJIEKTPOHHBIE W CTPYKTypHbIe (Qopmyisl. BzaumopeiicTBue
aTOMOB XMMHUYECKHX JJEMEHTOB-HEMETAJUIOB MeXAy co0oil - oOpa3oBaHue
OMHApPHBIX COCAMHEHUW HEMETAIJIOB. OJIEKTPOOTPHUIATEIbHOCTh. [loHSTHE O
KOBQJICHTHOW TNOJSIpHON CBsI3U. [IOHSATHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa3oBBIBaTh KOBAJEHTHbIE xuMHuueckue cBsizu. CocraBieHue (Gopmysn OMHAPHBIX
COCIMHCHMI II0 BaJCHTHOCTU. B3amMojeliCTBHE aTOMOB XHMHUUYECKHX DJIEMEHTOB-
METaJUIOB MEXAy co00#l - oO0pa3oBaHHE METAUIMYECKUX KpucTauioB. [loHsatue o
METAJUINYECKON CBs3U. JleMoHcTpaiuu. Mojenu aTtoMOB XMMHUYECKUX JJIEMEHTOB.
Ilepuonnueckass cucrema xumuueckux odnemeHroB [ U Menneneesna.
JlaGoparopHbie OmnbITEL. 3.MojenupoBaHue MPUHIKMNA JEUCTBUH CKOHUPYIOIIETO
MUKpockomna.4. M3rotoBiieHre Mozeneil OWHaApHBIX coeauHeHui.S.M3roroBnenue
MOJIEJIN, WILTFOCTPUPYIOILIEH CBOMCTBA METAJIJIMUECKOU CBSI3H.

Tema 2. IIpocTbie BemecTBa (6 1)

[TonoxeHne METAIJIOB M HEMETAUIOB B NEPUOJUYECKON CHCTEME XHUMHUUYECKUX
anemeHToB 1. 1. MenaeneeBa. BaxkHenine npocThie BEIIECTBA - METAILIBL: KEJIE30,
QTIOMUHWM, KaJbIIUH, MarHuii, HaTpui, kamuil. OOmme Qu3ndecKkue CBOIMCTBA
MeTauIoB. BakHeline mpocThie BElIecTBa - HEMETaJUIbl, 00pa3oBaHHbIE aTOMaMU
KHUCIIOpPOJia, BOJOPOJAA, aszora, cepbl, (ocdopa, yriepoga.Mosekylbl MPOCTHIX

BEIIIECTB-HEMETAIIIIOB-BOI0PO/Ia,KUCIIOPO/1a,a30Ta,M'AJIOTEHOB. OtHocHuTEeNIbHAS
MosieKyisipHass Macca. CnocoOHOCTh aTOMOB — XMMHYECKHX  JJIEMEHTOB K
00pa30BaHUIO HECKOJBKUX TMPOCTHIX BEIIECTB - QUIOTPONHSA. AJUIOTPOITHBIC

MoauduKanuu Kuciaopoaa, Gocdopa u ongoa. Meraimyeckue ¥ HEMETALTNYECKUE
CBOMCTBa MpPOCTHIX BewecTB. OTHOCHUTENBHOCTh [IE€JIEHUS MPOCTHIX BEIIECTB Ha
MeTaiuibl U1 HeMeTaiuibl. Yucno Asoraapo. KommuectBo Bemecta. Monb. MonsipHas
Macca. MomsapHbiii 00beM ra3000pa3HbIX BemecTB. KpaTHble €IUHUIIBI KOJTUYECTBA
BEIIECTBA — MWUIMMOJIb U KWJIOMOJb, MWUIMMOJISIPHA W KUJIOMOJSIPHAsT MacChl
BEIECTBA, MWUIMMOJISIPHBIA W KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.
PacdeTsl ¢ ncnosib30BaHMEM MOHITUNA «KOJIMYECTBO BEILIECTBAY», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IMOCTOSHHAas ABoranpo». Pacuetneie 3amaum. 1.
Berunciienne MoJsipHOM MacChl BEMIECTB MO XUMUYEeCKuM (popmynam. 2. Pacuersi ¢
WCMOJIb30BAHUEM TOHSITUNA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IOCTOsSIHHAs ABorajpo». [lemonctpauuu. I[lomyyenue
o3oHa. OOpasmpl 6emoro U ceporo oyoBa, 6enoro u kpacuoro pochopa Hekoropsie
METaJTbl 1 HEMETAJUJIhl KOJIMYECTBOM BemecTBa 1 Monb. Mopens MossipHOro o0beMa
razoo0pa3HbiXx BemiecTB. JlabopatopHbie ombIThl. 6.O3HAKOMIICHHE C KOJUJICKIUSIMHU
MeTaJIoB. /. O3HAaKOMJIEHHUE C KOJUICKIIUSIMHU HEMETAJIIOB.

Tema 3. CoennHeHnsi XuMHYeCKHX 3JieMeHTOB (14 yacoB)
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Crenenb okucnenusi. CpaBHEHHE CTEIIEHU OKUCIICHUS W BAIIEHTHOCTHU. OnpeneneHue
CTEMEHU OKHUCJICHUS DJIEMEHTOB [0 XUMHUYECKOW  ¢opmylie  COEIUHEHUS.
Cocrapniennie ¢Gopmysl OUHAPHBIX COCIUHEHUHM, OOUMN CrMOCOO0 HMX Ha3bIBaAHUSA.
bunaphbie coeuHEHUs] METAJUIOB U HEMETAJUIOB: OKCHJIbI, XJIOPUAbL, CYJIb(PUILI U
np. CoctaBnenue ux popmys. buHapHbie COeTMHEHUSI HEMETAJIOB: OKCHU/IBI, JIETYUHe
BOJIOPOJIHBIE COE€IMHEHHUs], UX cOcTaB. IIpencraBurenyu OKCUAOB: BOJA, YIIIEKUCIIBIN
ra3 M HerameHas H3BecTh. [IpencraBuTeny JETy4UMX BOJOPOIAHBIX COCIUHEHMMN:
XJIOpoBoJIopoA M amMuak. OCHOBaHHUs, UX COCTaB W Ha3BaHUs. PacTBOpUMOCTH
OCHOBaHUW B Bojie. Tabnuiia pacTBOPUMOCTH THUIPOKCHAOB M COJIEH B BOJE.
[IpencraBurenu mienoyen: TUAPOKCHUABI HATpus, Kaaus W Kainbuus. llonstue o
KAUeCTBEHHBbIX peakuusx. Haaukatopbl. M3MeHEHUE OKpacKM MHIUKATOPOB B
miesnouHoit cpene. Kucnorel, ux coctaB u Ha3Banus. Kiaccudukaius Kucior.
[IpencraBurenu KUCIOT: cepHasi, CosiHas U a30THas. [IoHATHE O 1IKane KUCIOTHOCTH
—mkana-pH. M3MeHeHune oOKpackM HMHAMKATOPOB B KHUCIOTHOW cpene. Conm Kak
POU3BOJIHBIE KUCIOT U OCHOBaHUM. X cocTaB u Ha3BaHus. PacTBOpUMOCTSH coJieil B
Boae. IlpenacraButenu coseit: xjopuja HaTpus, kapboHat u Qocdar Kaablus.
AMoOpbHBIE M KPUCTAJUTMYECKUE BeliecTBa. MeEXMOICKYISIPHBIC B3aUMOJICHCTBUS.
Tunbl KpUCTAUIMYECKUX  PEIIETOK: HMOHHAsA, aTOMHas, MOJEKYyJsIpHas U
MEeTaJUINYeCcKasi. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIOB KPUCTAIMYECKUX
peuietok. BelnectBa MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHMS. 3aKOH
MOCTOSIHCTBA COCTaBa ISl BELIECTB MOJICKYJISIPHOTO CTpOeHUsl. YUCThIE BENIECTBA U
cmecu. [lpumepbl KUIKUX, TBEPIbIX M ra3z000pa3HbiX cMmeceid. CBOMCTBA YHCTBHIX
BenlecTB U cMmecer. MIx cocraB. MaccoBast 1 oObeMHast JOIM KOMIIOHEHTa CMECH.
Pacuertnl, cBsI3aHHBIE C HMCHOJB30BAaHHMEM ITOHATHUS noasd. Pacdernele 3amaum. 1.
Pacuer MaccoBoii 1 0OBEMHOMN [10JI€Hf KOMIIOHEHTOB CMECH BEIIECTB. 2. Brruncienue
MacCOBOM JIOJIM BEIIECTBA B PaCTBOPE MO M3BECTHOM Macce pacTBOPEHHOI'O BEIIECTBA
U Macce pacTBopurelia. 3. BeluncieHHe Macchl pPacTBOPSIEMOIO BEIIECTBA H
pacTBOPHUTENS, HEOOXOAMMBIX JJISI TPUTOTOBJICHUS OIPEIEICHHON MacChl pacTBOpa ¢
M3BECTHON MacCOBOM J0Jiell pacTBOpeHHOro BemiecTBa. JleMoncTparuu. OOpasifsl
OKCHUJIOB, KUCJIOT, OCHOBAHUW U COJiel. MoJeln KpUCTAINIMYECKUX PEIIETOK XJIOPHUIa
HaTpus, ainmasza, okcuma yriepoaa (V). KucimoTHO-IIeIoOYHbIE HMHIUKATOPBI,
W3MEHECHUE OKPACKU B PA3JIMYHBIX CPElaX YHUBEPCAJIbHBIA WHIAWKATOP U U3MEHECHUE
€ro OKpacKh B pas3MYHBIX cpenax. JlabopartopHbie ombITEl. O3HAKOMIICHHE C
KOJUIEKIIUAMU  OKcHUJIoB. 9. o3HakomJIeHME cO cBoMcTBamMu ammuaka. 10.
KauecTtBennble peakiuu Ha yriaekuchabld ras.l1.0mnpenenenue pH pacTBOpoB
KHCJIOTHI e04u U Boasl. 12.0mnpenenenrne pH pacTBOpOB TUMOHHOTO U SIOJIOYHOTO
COKOB Ha cpese mi1o0B. 13.0O3HakoMiIeHHE ¢ KOJUIEKIUAMU cojield. 14 O3HakomiieHne
C KOJUIEKIIUEHN BEIIECTB C PA3HBIM THUIIOM KPHUCTAJIMYECKOMN pemieTku. M3rotoBieHue
MoOJieel, KpUCTAIUIMYECKUX pemerok.15. O3HakomiieHne ¢ oOpa3laMu TOpHOM
MOPOJIBI.

Tema 4. U3menenusi, npoucxoasmme ¢ Bemecrsamu (13u4)

[lonsiTe sBIEHWI Kak W3MEHEHUM, MNPOUCXOISIIMX C BellecTBaMu. SBieHUs,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAULIMYECKOTO CTPOCHUS BEIIECTBA MPHU MOCTOSIHHOM
ero cocrame, ¢pusnueckue sBiaeHus. Ouzndeckue SBICHUS B XUMHUH: JTUCTHUILISAINS,
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KpUCTAJITU3alUs, BBIMAPUBAHUE UM BO3TOHKA BEMIECTB, ILEHTPU(PYTHUPOBAHUE.
SBrieHMs, CBSI3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, - XUMHYECKHE PEAKIIUH.
[Ipyu3Haku U yCIOBHS NPOTEKaHUS XUMHUYECKUX peakuuid. Ilonste 00 3k30- H
JHIOTEPMHUUYECKUX  peakuusax. Peakuuu ropeHMss Kak  4YacTHBIM  clyyau
AK30TEPMHUYECKUX PEAKIUM, MPOTEKAIOIINX C BBIICICHUEM CBETA. 3aKOH COXPAHEHUS
Macchl BEIIECTB. XUMUYECKUE YPaBHEHHS. 3HAUE€HUE WHJIEKCOB M KOI(P(DUIIMEHTOB.
CocTaBneHne YypaBHEHMH XHUMHUYECKHMX peakiuid. PacdyeTsl MO XUMHYECKUM
ypaBHEHUsAM. PenieHue 3ajad Ha HaXOXKJIEHUE KOJMWYECTBA BEIIECTBA, MACChl WU
o0beMa MpoyKTa peaKiy M0 KOJIMYECTBY BEIIECTBA, MACCE WK 00BEMY UCXOAHOTO
BellecTBa. PacueTsl ¢ HCHOIB30BAaHUEM MOHITHS «JO0JIS1», KOTAa HCXOJHOE BEIIECTBO
JAHO B BHJIE PAacTBOpPA C 3aJaHHON MAacCOBOM J0JIEW PaCTBOPEHHOTO BEUIECTBA WIIM
COIEPKUT ONPEACICHHYIO J0JII0 mnpumeceid. Peakumm pasnoxenus. Ilonstue o
CKOpOCTHU XUMHUUeCKUX peakuuil. Katanuzaropel. @epMeHThl. Peakuinm coeTUHEHNUS.
Karanutnueckue u Hekaramutuueckue peakiuu. OOpatumbie U HeoOpaTUMbIE
peakuuu. Peakuuu 3amenieHusi. DNEKTPOXUMHUUYECKUN PSSl HANPSIKECHUNW METAIIOB,
€ro HCIOJIb30BAaHUE JIsI MPOTHO3UPOBAHUA BO3MOKHOCTH MPOTEKAHUSI peakiui
MEXKly METaJylaMU U pacTBOPaAMM KUCIIOT. Peakiuu BHITECHEHUS] OJTHUX METAJLJIOB U3
pacTBOpOB UX cojJed ApyruMH  MeTayiaMu. Peaknuu  oOmena.  Peakuun
HEUTpanu3aluu. YCIOBUA MPOTEKaHUS peakluid oOMeHa B pacTBOpax J0 KOHIIA.
Tumnel XUMUYECKUX peakluil (MO0 MPU3HAKY «YHMCIO U COCTAB MCXOJHBIX BEIIECTB U
OPOJYKTOB pEaKkuu») Ha MpPUMEpPEe CBOWCTB BOJBI. Peakius pa3ioxeHus -
AJIEKTPOJU3 BOABL. Peaknuu coeauHeHHs - B3aMMOJECMCTBUE BOJIBI C OKCHIAMU
METAUIOB U HeMmeTawioB. IloHsaTue «ruapokcuasDy. Peakumuu 3amMerieHus -
B3aMMOJICMCTBUE BOJBI C LIEJIOYHBIMU U LIECJIOYHO3EMEIbHBIMU MeTailIaMU. Peaknuu
oOMeHa (Ha mpuMmepe TuApoiH3a cyibpuaa aTlOMUHUS M KapOuga KalbLuA).
Pacuernbie 3amaun. 1. BplunciieHME NO XUMHUYECKUM YpPaBHEHUSIM MAacChl WIH
KOJIMYECTBA BELIECTBA 110 M3BECTHOM MACCe€ WJIM KOJIMYECTBY BEILIECTBA OJHOIO U3
BCTYNAIOIINX B PEAKLHIO BEIIECTB WM HNPOJYKTOB peakuuu. 2. BeraucieHue maccol
(konmMuecTBa BEIIECTBAa, 00bEMa) TMPOAYKTa pEaKIMH, €Cld H3BECTHA Macca
MCXOIHOTO BEIIECTBa, COACPIKAIIETO OMNPEACICHHYI0 JOJII0 TpuMecen. 3.
Breruncienne macchl (KOJIMYECTBa BEIIECTBA, 00bEeMa) MPOAYKTAa PEAKIMH, €CIIH
M3BECTHA Macca pacTBOpa H  MaccoBasg JOJISI PACTBOPEHHOIO  BEIIECTBA.
Hemonctpanuu. [lpumepst  ¢usmdeckux sBiaeHuil. 1.[lnaBnenme mnapaduna.2.
Bosronka #ona wiam OeH30MHON KHCIOTHL. 3.PacTBOpeHHE OKpaIIeHHBIX COJICH.
4. JInddy3us AyMHUCTHIX BEIIECTB C TOPSAIICH JIAMIOYKH HakamuBaHus. [Ipumepsr
XUMHUYECKUX SBJICHHI: a) TOpEHUE MarHus; 0) B3aUMOJICHCTBHE COJSHON KUCIOTHI C
MpaMoOpoM WM MeJioM; B) moiydeHue ruapokcuma memu (l); r) pacrBopenme
MOJIyYEHHOTO THJPOKCHIA B KHCJIOTax; 1) B3amMojeiictBue okcuma memu (I1) ¢
CEpHOM KHCIOTOM NpU HArpeBaHWM; €) pa3lioKEHUE IEepMaHTraHaTa Kalus; XK)
B3aMMOJICCTBHE pa30aBICHHBIX KHUCJIOT C MeTaulaMd. Pa3lioxeHue TNepoKcuaa
BOJIOPOJIa TOMOIIIBIO JUOKCHIA MapraHila M KaTama3bl KapTodenis WId MOPKOBH.
Jlaboparopusie onbiThl. 16.IIpokanuBanue Meau B TMUIAMEHU CHOUPTOBKU WU
ropenku. 17. 3amenienne Meau B pactBope xiopuaa meau (11) sxemesom.

Tema 5. IlpakTtukym 1. IIpocTeiinue onepamum ¢ BenecTBoM- 3 (4aca)
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[Ipaktuueckas pabora Ne 1 IlpaBuna TexHuku Oe30macHOCTH NpU paboTe B
xuMuyeckoM Kkabunete. JlabopatopHoe oOopyaoBaHMEe U OOpallleHHME C HUM.
[Ipaktuueckas padora Ne 2IIpu3HaKku XMMUYECKUX pPEaKUUd M MX Kiaccu(UKalus.
[Ipaktuueckas padora Ne 3 IlpuroroBieHue pacTBopa caxapa ¢ 3aJaHHON MaccOBOM
noJen

Tema 6. Teopusi 3JIEKTPOJUTHYECKOH JAUCCOUMAIMM M CBOMCTBA KJIAaCCOB
HeopraHu4yeckux coequHennii (18 u)

PactBopenne kak ¢usnko-xumuueckuii mpouecc. llonstue o ruaparax u
Kpuctamioruaparax. PactBopumocTs. KpuBble pacTBOpUMOCTH Kak MOJIEIb
3aBUCUMOCTH PAacTBOPUMOCTH TBEPJbIX BEILIECTB OT TeMmepaTypbl.. HachlllleHHBIE,
HEHACBIIIEHHBIE U TIEPECHIIICHHBIE PACTBOPHI. 3JHAYEHUE PACTBOPOB I MPUPOIABI U
celabckoro  xo3siicTBa. IloHsiTme 00  DJIGKTPOJUTUYUECKOM  JTUCCOLMAIIUU.
DJIEKTPOJIUTBI M HEAJIEKTPOJUTHL.. MexaHu3M JUCCOLMALUM  DJIEKTPOJIUTOB C
Pa3IMYHBIM THUIIOM XUMHUYECKOUN CBA3U. CTENEHb AIEKTPOIUTUIYECKON TUCCOIUALINU.
CuiibHble U citabble 2JIEKTPOJUTHI. [loHSATHE 00 PNEKTPONUTHUYECKON AUCCOIHAIUU.
OJIEKTPOJIMTBI M HEIJIEKTPOJUTHL. MexaHu3M JUCCOLMALUM  DJIEKTPOJIUTOB C
Pa3IMYHBIM THUIIOM XUMHUYECKOUN CBsI3U. CTENEHb JEKTPOJIUTUYECKON AUCCOLMAIUH.
CunbHple W ciabble  27MeKTpPOJauThbl.  OCHOBHBIE  TIOJIOKEHUS  TCOPUH
BJICKTPOJIUTHYECKOM auccouuanuu. FoHHbIE ypaBHEHUs peakiuid. Y CJIOBHSA
MPOTEKAHUsI peakiuu oOMeHa MEXAy AJICKTPOJIMTaMU J0 KOHIIA B CBETE HMOHHBIX
npeactaBienuid. Knaccudukamuss wuMOHOB W uMX  cBoiicTBa. KuHCIOTBI, uX
kinaccudukanusa. Jucconmumanuss KACIOT M WX CBOMCTBA B CBETE€ TEOPUHU
ANEKTPOJIUTHYECKON auccouranuu. MoJIeKyJIsIpHble U MOHHBIE YPaBHEHHS pEAKLUN
KHUCIIOT. B3aumopaeicTBHe KHUCIOT € MeTaulaMU. OJEKTPOXUMUYECKUU  psif
HaIpSDKEHU MeTayuioB. B3anMoJelcTBHE KUCIOT C METANIaMH M OKCHJIAMU
METauI0B. B3auMoAelCTBHE KHUCIOT C OCHOBAHUSAMHU - PEAKIUA HEUTpaTU3alHU.
B3anmMopelicTBue KUCIOT ¢ coiisiMH. Mcmosib30BaHKME TaOIUIIBI PACTBOPUMOCTH JIJIs
XapaKTepUCTUKH XUMUYECKHX CBOUCTB KHCIOT. OCHOBaHMS, WX KJIaCCHU(PUKAIIMS.
Jluccounanusi OCHOBAaHMM W WX CBOMCTBA B CBETE€ TEOPUHU BJICKTPOIUTHUYECKOU
nucconuanuu. B3aumMoaencTBue OCHOBaHUM C KHUCJIOTaMH, KUCJIOTHBIMU OKCHIaMHU U
comsiMu.  Mcmonp3oBaHue  TaOMUIBI  PACTBOPUMOCTH IS XapaKTEPUCTUKU
XUMHUYECKHX CBOMCTB OCHOBaHUW. Pa3nokeHne HEpacTBOPUMBIX OCHOBAaHUM IpHU
HarpeBanun. Conu, UxX Kiaccupukanus u auccormaius B ceete TOJ[. pazmuaHbIX
TUTOB coJieil. CBOMCTBa CoOJIe B CBETE TEOPUHU AJIEKTPOJUTHYECKON MUCCOIMAIUY.
B3aumoperictBue coned € MeTaulaMM, YCJIOBUSL TPOTEKAaHUS JTHUX PEaKLHUM.
BzaumopeiicTBue cojied ¢ KHCJIOTaMH, OCHOBAHMSIMU U COJISIMH. lcronb3oBaHue
TAOJUIBl PACTBOPUMOCTH JJISI XapAaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJEH.
O06o001enne ceeaeHu 00 OKCUIAX, UX KJIacCU(PUKAIMU U XUMHYECKUX CBONCTBAX.
['eHeTnyeckue psAabl METAJUIOB U HEMETAJUIOB. [ eHeTUeCKas CBA3b MEXAY KilacCaMHU
HEOPraHUYECKUX BEILIECTB OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKunm.
OrnpeneneHue CTeNeHU OKHUCICHUS ISl 3JIEMEHTOB, 00pa3yroNIUX BEIIECTBA Pa3HBIX
knaccoB. Peaxknmu wmonHoro ooOmena u OBP. OkwucianTens W BOCCTaHOBHUTEND,
OKHCJICHHE U BOCCTaHOBJEHHE. Peakiuu HMOHHOrO OOMEHa U OKHUCIUTEIbHO-
BOCCTaHOBHUTENbHBIE peakun. COCTaBIECHUE YPAaBHEHUN OKHUCIHTEIBHO-
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BOCCTaHOBUTEJIbHBIX PEAKIUN METOJO0M 3JIEKTPOHHOro OanaHca. CBOMCTBAa MPOCTHIX
BEILIECTB - METAJUIOB M HEMETAJIOB, KUCIOT M COJIEW B CBETE NPEICTaBICHUN 00
OKHCIIMTEIBbHO-BOCCTAHOBUTENBHBIX — INpoueccax. JlemoncTpamuu.  Mcnbltanne
BEIIECTB M  MX  pacTBOPOB  HAa  DJIEKTPOIPOBOAHOCTb.  3aBUCUMOCTH
3JIEKTPOIIPOBOJAHOCTH YKCYCHOW KHCJIOTBI OT KOHUEHTpauuu. Bsaumopencrue
IIMHKA C CepoH, cojsHou kucioTor, xmopuaom wmeau (I1). Topenue wmaruws.
Jlaboparopusbie onbIThl. 18. Peakuuu, xapakTepHble sl paCTBOPOB KUCIOT (COISTHOM
uin cepHoit). 19. IlonydeHue U CBOMCTBa HEPACTBOPUMOIO OCHOBAHHUSA, HaIpUMEP
ruapokcuaa menu (II). 20.B3aumonericTBuepacTBOPOB XJIOpUJA HATpUsS M HUTpaTa
cepebpa. 21. Peakiuu, xapakTepHbie JUIsl paCTBOPOB Ieouei (TUIPOKCUIOB HATPHUS
win Kanusi). 22. Peakuuu, xapakTepHble IJii pacTBOPOB cojiel (Hampumep, aJis
xsopuna meau (I1)). 23. Peakuun, xapakrepHble JIsi OCHOBHBIX OKCHJIOB (HAaIpuMep,
st okcunpa Kanbuus). 23. Peakuuu, XapakTepHble [JIsi KUCJIOTHBIX OKCHJIOB
(HanpumMmep, Ui YTJIEKUCIIOrO rasa).

Tema. IIpakTukym 2. CBOICTBA PACTBOPOB JIEKTPOJHUTOB. ( 14ac)
[Ipaktuueckas padbora Ne 4 Pemenne DxcnepumeHTasibHOe 3a1a4 1o TOI».

Tema. UTorosoe nosropenue (2 yaca)

BocnuraTebHBIE 3aa4UN:

YCTAHOBJICHHWE  JIOBEPUTENIbHBIX  OTHOIICHUM  MEXAy  y4UTeJIeM U ero
0Oy4YaromMUMHCS, CIOCOOCTBYIOIIUX TO3UTUBHOMY BOCHPHITHIO OOYYaIOIIUMHUCS
TpeOOBaHUN M TPOCHO YUYHUTENsl, MPUBJICUCHUIO WX BHUMAaHUA K OOCYXJIaeMOl Ha
ypoke uH(popMaIuu, akTUBU3AIMU WX NTO3HABATEIILHON JESTEIbHOCTH;

noOyxaeHue oOydJaromuxcs CcoONogaTh Ha YPOKE OOIIENPUHATHIE  HOPMBI
TIOBEJICHUS, MIpaBWJIa OOIICHUS CO CTApPIIMMHU W CBEPCTHUKAMH (00yUYaIOIIMMHUCS),
NPUHITUTBI YIeOHOW JUCIMIUTMHBI B CAMOOPTaHU3AIINN;

NpUBJICYCHNE BHUMAHUSA OOYYArONIMXCS K IIEHHOCTHOMY AacHeKTy HM3ydaeMbIX Ha
ypOKax XUMHUHU, OpraHu3aius HuX padoThl C TOJy4yaeMON Ha YpPOKE COIMAIBHO
3HAUMMON WHpOpMaNKe — WHUIMUPOBAHUE €€ OOCYXICHHS, BBICKA3bIBAHUS
OoOydJaromMMHCS CBOEr0 MHEHHUS 10 €€ IMOBOAY, BBIPAOOTKM CBOETO K HEH
OTHOILICHUS,

HCIIOIb30BaHUE BOCITUTATEIILHBIX BO3MOXKHOCTEH COJepKaHUS y4eOHOTO TpeaMeTa
gepe3 JIEMOHCTPAlUI0 OOYYarOIIMMCS MPHUMEPOB OTBETCTBEHHOTO, TI'PaXKIaHCKOIO
MOBEJICHUSI, IIPOSIBJICHUS YEIIOBEKOIIOOUS W JIOOPOCEpACYHOCTH, dYepe3 Toa00p
COOTBETCTBYIOIIMX TEKCTOB JUISI UTSHHUS, 3aJad JJIsd PCIICHHS, MPOOJIEMHBIX
cUTyarui 1t 00CYKIeHHS B KJIacce;

MPUMEHEHUE Ha YPOKE XMMHH HMHTEPAKTUBHBIX (hOpM pPadbOThl C OOyYarOIIUMUCS:
WHTEJUIEKTYaJbHbIX  UTP, CTUMYJUPYIOIIUX  [O3HABATEIbHYI)  MOTHBALIMIO
oOyyJaromuxcs; JIUIAKTHYECKOro TeaTpa, [Je IOJYy4YeHHbIE Ha YpOKE 3HaHUs
OOBITPBIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; TUCKYCCUH, KOTOPHIE AAtOT
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oOy4JaromuMcsi BO3MOXHOCTb MNPUOOPECTH ONBIT BEAECHHUS  KOHCTPYKTHBHOIO
Juanora; TpynrnoBoi padoThl WK padOThI

B Mapax, KOTOpble y4yaT 00y4alollMXCsi KOMaHAHOW paboTe U B3aUMOJACIHCTBHUIO C
IPYTMMH 00y4YaroIUMHUCS;

BKIIFOYCHHE B YPOK HWIPOBBIX MPOIEAYP, KOTOPBIE IOMOTAIOT IOAJAEpkKaTh
MOTHBAIIMIO OOYYAIOIIUXCSA K TOJYyYCHUIO 3HAHWW, HaJQKUBAHUIO TTO3MTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWA B KJjacce, MIOMOTAOT  YCTaHOBJICHHIO
no0poxkenaTebHOM aTMOCc(hephbl BO BpeMsl YpOKa,

opraHmn3anusd H.IC(i)CTBa MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX O6yanOIJ_[I/IXC$I Haa HUX
HCYCIICBAOIINMU OJHOKJIaCCHHUKaMU, Aaromero 06yanOH_[I/IMC${ CcouaJIbHO
3HAUYMMBIM ONBIT COTPpYAHUYICCTBA U B3aUMHOU ITIOMOIIIH,

WHUIIUUPOBAHKUE W TOJJICPKKA HCCIEOBATEIbCKON NEATEIHPHOCTH O0YyJaromUXCcs B
paMKax peanu3anyd HWMH WHIUBUIYAIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX
MPOEKTOB, YTO JAacT OOydYalIIMMCS  BO3MOXXHOCTb  NIPHOOPECTH  HABBIK
CaMOCTOSITEJILHOTO PEIICHUSI TEOPETUUECKOW TPOOJIEMbI, HaBBIK T€HEPUPOBAHUS M
odopMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBAXXUTEIHHOTO OTHOIICHUS K YYXKUM
uaesM, oQopMiIeHHbIM B paboTax APYrHX HCcCieaoBaresied, HaBbIK MyOJIUYHOTO
BBICTYIUJICHUS TIepe]l ayauTOpUel, apryMeHTUPOBAHUS U OTCTAaWBAaHHS CBOEH TOUYKH
3pEeHUS.

Y4yeO6HO-TeMaTH4YeCKOe IJIAaHUPOBAHHE

Ne i/m Ha3zBanue paszgenos KommuecTBo yacos
1 BBenenue 4
2 ATOMBI XUMHYECKHUX 9

9JI€MEHTOB
3 [IpocTeie BeliecTBa 6
4 CoenuHeHnsT XUMHUYECKUX 14
9JIEMEHTOB
5 N3meHneHms, 12
MIPOUCXOSIINE C
BEIICCTBAMU
6 [IpakTrueckast XuMus 3
7 Teopus 17
AIEKTPOJTUTHYECKON
nuccoruanuu. CBoiicTBa
KJIAaCCOB HEOPTaHUYECKUX
BEIICCTB
8 [TpakTuueckass XumMus 1
9 Hrorosoe noBropexue 2
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KaJjieHaapHO - TeMaTH4YeCKOe IJIaHMPOBaHHe (8 kiacc)

Tema, Bua/TUN ypoka

JlaTa 1o
IJIaHy

Jata
(dakTHuec
KU

IIpumeyanue

2

3

4

5

XuMHS — HAyKa O
BCIIECTBA, X CBOMCTBAX
Y MIPEBPALLIEHUSIX
(BBOJIHBII)

IIpeBpanieHus BemecTs.
Ponp xumuu B )Ku3HU
yenoBeka ( M3yveHue
HOBOT'O MaTepuaa)

[Iepnonnueckas cucrema
XUMHYECKUX DJIEMEHTOB.
3HAaKU XUMHYECKUX
JJIEMEHTOB
(KOMOMHHUPOBAHHBII)

Xumuueckue GopmyIbl.
OTtHocHTeNbHAsS ATOMHAS
U MOJIEKYJIsIpHast
macca(yCcBOeHUe
HABBIKOB 1 YMEHUIA)

MaccoBasg gonus
DJIEMEHTA B COEIMHEHUU
(IpOTYKTUBHBII)

[TpakTrdeckas pabora
Nel. 3nakomcTBO €
1a00paTOPHBIM
000pyTI0BaHHEM.
[TpaBuiia
Tb(uccnenoBanue u
pedaekcus)

OcCHOBHBIE CBEJICHUS O
CTPOCHHH aTOMOB
(M3y4eHHE HOBOTO
Marepuana)

N3oTonsl kak
Pa3HOBUAHOCTH aTOMOB
XUMHUYECKOTO
anemMeHTa(ycBOEHUE
HaBBIKOB U YMEHHU )

DnekTpoHbl. CTpoeHue
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AIEKTPOHHBIX 000JI0UEK
aTOMOB XUMHUYECKUX
AJIEMEHTOB
(KOMOMHHUPOBAHHBIIN)

10

ITepnonnueckas cucrema
XUMHAYECKUX PIIEMEHTOB
U CTPOSHHE aTOMOB (
HCCIIEJIOBAaHUE U
pediekcus)

11

Nonnas xumuueckas
CBsI3b (YPOK MPAKTUKYM)

12

KoBanenrHas
HETOoJIsIpHAst XUMHUYECKast
CBsI3b (M3yU€HHE HOBOTO
Marepuaa)

13

KoBanenTtHas nosnsipHas
XUMHYECKasi CBSI3b
(MPOYKTUBHBI)

14

Meramumueckas CBs3b
(KOMOMHHUPOBAHHBII)

15

O0o001IeHne u
CHCTeMaTH3aIus 3HaHUH
110 TemMe “ATOMBI
XUMHYECKHUX DJIEMEHTOB”
(YpOK MPAKTUKYM )

16

KonTtponpsnas padora Nel
o TeMe “ATOMBI
XUMHUYECKHUX AJIEMEHTOR’
(KOHTpOJIb, OIIEHKA 1
KOPPEKITUs 3HAHU)

bl

17

[IpocTeie BemecTBa —
HEMETAJUIbI (YCBOCHUE
HABBIKOB U YMEHMUIN)

18

[IpocTeie BemecTBa —
HEMETAJUIbI (YCBOCHUE
HaBBIKOB U YMEHUM )

19

KomnuecTBo BeniecTna.
Monb. MossipHas
Macca(KOMOMHUPOBAHHBI
i)

20

MomnsipHbiit 00BeM
ra3000pa3HbIX BEIIECTB
(MpOAYKTHUBHBIN)

21

Pemenue 3agau mo
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dbopmyne (uccieoBaHue
U peduiexcus)

22

O60061enune u
CHCTEMAaTU3alNs 3HAHUHI
no teme “IIpocTeie
BemecTa’” (ypok-

IPAKTUKYM)

23

KonTponbsnas padota No
2 o Teme “IIpocTsie
BemecTa" (KOHTPOJIb,
OLICHKA M KOPPEKIUs
3HAHUN)

24

CrerneHb OKUCTIEHUS.
bunapubie coennHeHus
(M3y4eHue HOBOT'O
Marepuaa)

25

Oxkcupsl. Jletyune
BOJIOPOJIHBIE

coeMHeHus (MPOTYKTUBH
bIi)

26

OcHoBaHUA(KOMOMHUPOB
AHHBII)

27

Kucnorsr
(IpOTyKTUBHBIN )

28

Conu KaK MpOU3BOJIHBIE
KHUCJIOT U OCHOBaHUM
(KOMOMHUPOBAHHBIH )

29

Counu Kak npou3BOIHBIC
KHUCJIOT U OCHOBAHUU

(YpOK — IPaKTUKYM)

30

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX

BEILECTB (M3yYeHUE
HOBOT'O MaTepuaa)

31

AmopdHbIE U
KPUCTAJUTNYECKUE
BEIIECTBA
(KOMOWHUPOBAHHBIN

)

32

YucTteie BemecTa u
cMecH (TPOTYKTUBHBIMN )

33

Paznenenune cmeceii.
O4uCTKA BELIECTB
(YycBOEHHE HAaBBIKOB U
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YMEHHI)

34

[Ipaktuueckas padora Ne
2 “Ounctka
3arpsA3HEHHOU
MIOBAPEHHOM COJN”

(YpOK-IPaKTHKYM)

35

MaccoBas u 00beMHas
JI0JIsI KOMITIOHEHTORB
cMecH (TTPOTyKTUBHBIH )

36

[Ipaktuueckas paborta
Ne3 “IIpurotoBnenue
pacTBopa ¢ 3aJaHHOM
MacCOBOM H0JIel
PacTBOPEHHOTO
BelecTa’” (Ypok-
IPAKTHUKYM)

37

KonTtponbsnas padota Ne3
o teme “CoequHEHNE
XUMHYECKUX

AJIEMEHTOB” (KOHTPOJIb,
OLIEHKA U KOPPEKIIHS
3HAHUM)

38

duznueckue IBJICHU.
Paznenenune cmecei
(M3y4yeHue HOBOTO
Marepuasa)

39

3aKOH COXpaHEHUs
MaccChl BEILIECTB.
XUMHYECKUE YPABHEHUS
(YycBOEHHE HaBBIKOB U
YMEHUI)

40

CocraBiieHre ypaBHEHUI
XUMHYECKUX
peaknuii(KOMOMHUPOBaH
HBI)

41

PacdeTsl Mo XuMHU4ecKumM
ypaBHEHUSM(HUCCIIEI0BAH
ue u pediexcusn)

42

Peakuuu paznoxenus.
[TonsaTHE 0 cKOpOCTH
XUMUYECKOU PEAKIINU U
KaTajau3aTopax
(MpOAYKTUBHBIN)

43

Peaxnnu coequHeHus.
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Ilenouku nepexonos
(KOMOMHHMPOBAHHBIN)

44

Peakuum 3amemnieHus.
Psin aktuBHOCTH
METaJIJIOB (MCCIeIOBaHUE
u pediekcus)

45

Peakniuu o6MeHa.
IIpaBuno beproiue
(M3y4eHHE HOBOT'O
Marepuasa)

46

Tunel XUMUYECKHUX
peaKIuil Ha IpuMepe
CBOICTB BO/JIbI (YCBOEHHE
HABBIKOB U YMEHHI)

47

O06o0611eHne 1
CHCTEeMaTH3alus 3HaHUH
10 TeMe “KJIacChl
HEOPTraHUYECKUX
BellecTB. THUIBI
XP”(komrmnexkcHoe
NPUMEHEHUE 3HAHU,
YMEHHH, HABBIKOB)

48

Kontponbnas pabora Ned
1o Teme “M3MeHeHus,
IPOUCXOSAIINE C
BellleCTBaMu~ (KOHTPOJIb,
OLICHKA U KOPPEKLUA
3HAHUM )

49

PactBopenue kak
(M3UKO-XUMUIECCKUMA
poLecC.
PactBopuMoCTh(HM3yUeHH
€ HOBOT'O MaTepuasa)

50

DNEKTPOIUTHI U
HEDJIEKTPOJIUTHI
(YyCBOEHHE HABBIKOB U
YMEHUI)

o1

OCHOBHbBIE MIOJIOKEHUS
Teopun ]
(KOMOMHHUPOBAHHBIH )

52

HNounbie ypaBHEHUA
(MpOAYKTHUBHBIM)

54

KuciaoTel B cBeTe
TO/l,ux xnaccupukanus,
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CBOMCTBA (MCCIIeIOBaHUE
U peduiexcus)

55

OcHoBanus B cBete TO/I.
Nx xknaccudukanus,
CBOMCTBa (M3y4YeHUE
HOBOT'O MaTepuaa)

56

OcHoBanus B cBete TO/I.
Nx xnaccuduxanus,
cBoiicTBa (YpOK-
PAKTUKYM)

57

Oxcuapl, ux
KJaccuuKarms,
CBOMCTBA
(MPOIYKTUBHBIH)

58

Conu B cBete TO/, ux
CBOICTBA (M3yUYeHUE
HOBOTO MaTepHasa)

59

['eneTnyeckast cBs3b
MEX1y KjaccaMu
HEOPTraHUYECKUX
(KOMOMHUPOBAHHBIN )

60

[TpakTudeckas padora Ne
4. BbINIOJTHEHNE OTIBITOB,
JEMOHCTPUPYIOIIUX
TE€HETUYECKYIO CBS3b
MEXy OCHOBHBIMU
KJ1acCaMu
HEOPraHUYECKUX
coelMHeHuM (YypoK —

MPaAKTUKYM)

61

OBP peakuuu (u3yuenue
HOBOT'O Matepuana)

62

YnpaxxHeHus B
coctaBieHuu OBP

(YpOK-TIDAaKTHKYM )

63

CaoiicTBa MPOCTHIX
BEIIECTB — METAJIOB U
HEMETAJJIOB, KUCTIOT,
coseii B ceere OBP
(KOMOMHHUPOBAHHBIH )

64

CBolicTBa MPOCTHIX
BEILECTB-METAIJIOB U
HEMETAJJIOB, KUCJIOT,
COJIEN B CBETE
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OBP(u3yuenue HOBOTro
MaTepuaia

65

O60061enune u
CHCTE€MATH3alus 3HAHUN
1o Kypcy 8 kiacca,
pelieHrne pacyeTHhIX
3a/1a4 (YpOK-TIPaKTUKYM)

66

O06o06menne u
cucTeMaTu3alus 3HaHu!
1o Kypcy 8 kiacca,
pelieHrne pacyeTHBIX
3a7a4 (KOMILUIEKCHOE
PUMEHEHHE 3HAHUM,
YMEHU, HABBIKOB)

67-
68

Nrorosast KOHTpOIbHASA
pabora u e€ aHanu3
(KOHTpPOJIb, OIICHKA U
KOPPEKLHsI 3HAHUI )
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9 K/IACC

CoaepxxaHue Kypca XMMHUHU B 9 Kj1acce

Tema 1.001mas xapakTepUCTHKA XUMHYECKHUX JIEMEHTOB U XUMHUYECKHX
peakumin

Ilepnonnueckuit 3akoH u Ilepuonndeckas cucreMa XUMHUYECKUX diaeMeHToB J[.I.
MenzeneeBa B CBETE€ YYEHHUS O CTPOCHHM aTOMa,MX 3HAYEHUE. XapAKTEPUCTUKA
3JIEMEHTA MO €ro MOJIOKEHUIO B [lepronveckoil CUCTEME XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CBOMCTBAa OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUHU
AIEKTPOTUTHYECKON TUCCOIMALIMU U MPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHUS.

I'enerndeckne pAabl METAIa M HEMETAIAa. XapaKTEPUCTHKA XUMHUYECKOTO
9JIEMEHTA M0 KUCJIOTHO-OCHOBHBIM CBOMCTBAM 00pa3yeMbIX COSTUHECHU.

[lonsiTue o0 mepexoaHbIXx »diaeMeHTaXx. AmddorepHocTh. ['eHeTHUECKMIT s
NepexoqHOro djeMeHTa. AmM@oTepHble OKCUABI W THUIPOKCHUIBI. XHUMHYECKas
opraHuzaius NpupoAbl. XuUMUUeckue peakuuu. CKOpOCTh XMMHUYECKON peakivu,
KaTaJu3aTopbl U KaTalus.

JlaGopaTopHbIe ONBITHI.

1. TTonyyeHue ruipokcuaa IMHKA U UCCIIEAOBAHUE €r0 CBOMCTB. 2. MojaenupoBaHue
noctpoenust llepuoanueckoit cucremsl [[.M.MenneneeBa. 3. 3amelieHue Keae3oM
Menu B pactBope cyinbdara meau(ll). 4. 3aBHCMMOCTH CKOPOCTH XHUMHUUYECKOM
peaKIuu OT IPUPOJbl PEATUPYIOMINX BEIIECTB HA MPUMEPE B3aUMOJCUCTBUS KHUCIIOT
C MeTaJylaMH. 5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKkIuu OT KOHIEHTpaluuu
pearupyrommx BEMIECTB HA MPUMEpPE B3aUMOJECUCTBUS LUHKA C COJITHOW KUCIOTOM
pa3TUYHON KOHIIEHTpaluu. 6. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH pPEaKIuu OT
IUIOLIAA CONPUKOCHOBEHUS PEArHpYyIOLIUX BellecTB. /. MoaenupoBaHUe
«KUIIAILIETO CH0s». 8. 3aBUCUMOCTh CKOPOCTU XUMHUUYECKOW peaklMK OT TEMIIEpPaTypbl
pearupyrommx BeIIeCTB Ha puMmepe B3auMoierctBus okcuaa meau (II) ¢ pacrsopom
CEepHOM KHCJIOTHI pa3IMuHON Temmeparypbl. 9. PaznoxkeHue nepokcujaa BoaOpoAa C
nomonipto okcuaa wapranna(IV) 10. OOnapyxenuwe KaTanazbl B IHUIIEBBIX
nponaykrax. 11. HMaruOupoBaHue B3aMMOJEHCTBUS KHUCIOT C  MeTaUlaMu
YPOTPOIIMHOM.

Tema 2. MeTanibl

[Tonoxenne wetamoB B llepuognueckol cuUCTEME XUMHUYECKHX JJIEMEHTOB
AN .MenneneeBa. Meramnuueckass KpHUCTaJUIMYECKas peHIETKA U METaJUIM4ecKas
xumudeckas cBsa3b. O0mue gusnyeckue cBoiicTBa MeTamioB.CriaBbl, UX CBONCTBA H
3HaYeHHE. XMMUYECKNE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJIEH , & TAKXKE B CBETE
UX TIOJIOKEHHUS B DJIEKTPOXHUMHUYECKOM Py HaNpsKeHu MetaiuioB. Kopposus
METAJJIOB U CIocoObl 00OpbObI ¢ Hell. Meramnel B npupone. O6mme cnocoObl Ux
MOJTYYECHUSL.

OO6u1as xapakTepUCTUKA IIEI0YHBIX METAIIIOB.

Mertannet B mpupoge. OO6mme cnocoObl ux mnonaydyeHus. CTpoeHuE aTOMOB.
[I{esrouHbIE METAIIBI - NPOCTHIE BEIIECTBA. BaXHEWIIME COCIMHEHUS MIETOYHBIX
METAJJIOB — OKCHJBLTUIAPOKCUABI U  CONU(XJIOPUABI, KapOOHAThl, CyJb(aThl,
HUTPUTHI), UX CBOWCTBA U IPUMEHEHHUE B HAPOJHOM XO3SIUCTBE.
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Kanuiineie ynoopenus.

OO61ast xapakTepUCTHKA 3JIEMEHTOB TJIaBHOW noaArpynisl |l rpymnsl.

Crpoenne artomoB. lllenouHo3emenbHBIE MeETalIbl — MPOCTHIE BELIECTBA.
Baxxnelimme coeuHEHUs IIENIOYHO3EMENIbHBIX METaUIOB — OKCHJABI, TUIPOKCHUBI,
coi (XJOpUJbl, KapOOHAThl, HUTPATHl ,Cyiab(arbl, ¢GocdaTel) , UX CBOICTBA U
IIPUMEHEHHUE B HAPOJIHOM XO35MCTBE.

ATIOMUHU.
Crpoenne atoma, (U3MYECKME M XUMHUYECKUE CBOMCTBA MPOCTOrO BEILIECTBA.
CoenuHeHus: ajdlOMUHUA — OKCHUJ M THAPOKCUJ, HMX aM(OTepHBId Xapakrep.

Baxuenmue comu anmtomuaus. [I[pumMeHeHrne alrOMUHUS U €T0 COEAUHEHUM.

Keneso.

Crpoenue aroma, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enetnueckue psapl Fe(+2) u Fe(+3). Baxneimue conu sxene3a. 3HaueHUE xeles3a u
€ro COeAMHEHUN 1Sl MPUPOJIbI U HAPOJHOTO XO3SMCTBA.

JlemoHcTpanuu.

OO6pa3upl MICJIOYHBIX W IMIEJIOYHO3EMENbHBIX MeTauioB. (OOpasibl CIJIaBOB.
B3aumonencrBue HaTpus, JIUTUA U KajblUs C BOAOW. B3anmoaeicTBUE HATpUs U
MarHusi ¢ KHUCJIOpoJoM. B3aumojeiicTBue MeTasioB ¢ Hemetamamu. [lomyueHue
ruapokcuaoB xenesa (II) u (III).

JlabopaTtopHble onbiThL.12. B3anMopeiicTBue pacTBOpPOB KHCIOT M COJiel C
metamuiamu. 13. O3nakomiieHwe ¢ pyaamu kenesza. 14. OxpanivBaHue IUIaMEHU
COJISIMM TIEJIOYHBIX MeTaIoB. 15. TlonyueHue rugpokcuaa Kaiablidsl U UCCIIEI0BAHUE
ero cBoictB. 16. [lomydeHne rugpokcuia aJlOMUHUS U UCCIICIOBaHUS €r0 CBOMCTB.
17. B3aumoneiicTBue xeneza ¢ COIssHOM kucinoToil. 18. IlonydeHue THAPOKCHUIOB
xene3a (1) u (I11) 1 u3ydyeHune ux CBOKCTB.

Tema 3.IIpakTukym 1. CBolicTBa MeTA/JIOB U UX COeINHEHUH
1. OcymiecTBieHHe IEMOYKH XUMHYECKUX TmpeBpamieHuid. 2. Ilomyduenue u
CBOMCTBA COCAMHEHUM MeETAUIOB. 3. DOKCIEpUMEHTAJIbHBIE 3a7a4ydl 10
pacrno3HaBaHUIO U MOJYYEHUIO COCTMHEHUN METAJITIOB.
Tema 4. HemeTtasuibl
OO6mias xapakTepruCTHKAa HEMETAIUIOB: MOJ0KEHUE B mepuoandeckoin cucrteme [1. U.
MenneneeBa, 0COOEHHOCTH CTPOCHHUSI aTOMOB, DJIEKTPOOTPHUIIATEIHLHOCTh KaK Mepa
CHEMETAJUIMYHOCTHY, PsA JJIEKTPOOTPULATEIBHOCTU. Kpucrammmyeckoe cTpoeHue
HEMETAIJIOB — TMPOCThIX BemecTB. Asuorponusa. Dusznueckue  CBOMCTBA
HeMeTaJJI0B. OTHOCUTENIbHOCTh OHATUN «METAILT», «HEMETAJLID.
Bonopon. IlomoxeHue B NEPUOAUYECKON CUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. U. MengeneeBa. CtpoeHue aromMa M MOJEKyJbl. PU3NUECKHE U XUMHUYECKHUE
CBOWCTBA BOAOPO/IA, €r0 MOJYYEHUE U TPUMEHEHHE.
Bona.

Ctpoenne Mmosekyiasl. Bomopomgnas xumudeckas cBsizb. Dusnyeckue CBOMCTBa
BOABl. AHOManMu CBOWCTB BOHBI. [wapodunbHbie W THAPOPOOHBIE BEIIECTBA.
Xumuyeckre cBoOMcTBa BoAbl. KpyroBopoT Boasl B npupojie. Bogoouncrtka. Aspanus
BOJbl. bBbITOBBIE (QuUAbTphl. MuHepanbHble BoAbl. JlucTUIIMpOBaHHAs BOJA, €€
MOJy4YEHUE U IPUMEHEHUE.
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OO6mass xapakKTepHUCTHKA TaJIOTCHOB.

Crpoenue atomoB. [IpocTeie BemecTBa, UX GU3NUECKUE U XUMUUECKUE CBOMCTRA.
Kparkue cBenenust o xjope, 6pome, ptope u ione. IlpumeHeHrne rajaoreHoB U UX
COCIVMHEHUN B HAPOJAHOM XO3SMCTBE.

Cepa.

Crpoenue aroma, ajulOTPOIUs, CBOMCTBA U MPUMEHEHUE POMOMYECKON CEephI.
Oxcuasl cepol (IV) u (VI), ux nonydyenue, cBoictBa u npuMeHeHue. CepHasi KUCIOTa
U €€ COJIM, X MPUMEHEHUE B HAPOAHOM XO035KUCTBE. [IpON3BOACTBO CEPHOU KUCIOTHI.
A3orT.

CrtpoeHue aToMa U MOJICKYJIbI, CBOMCTBA MPOCTOTO BElIeCTBA. AMMUAK, CTPOEHUE,
CBOMCTBa, mojiyueHue u npuMeHeHue. Coan aMMOHMS, UX CBOMCTBA M MIPUMEHEHHE.
Oxcuast azota (II) u (IV). A3oTHas kucnoTa, ee CBOMCTBa U MpuMeHeHune. Hutpatsl u
HUTPUTHI, TpoOJieMa WX COJEPXKaHUA B CEIbCKOXO3SIMCTBEHHOM MPOMYKIUU.
A3OTHBIC YI0OpEHMUS.
docdop.

Crpoenue aroma, ajuIOTpOMNHs, CBOMCTBa Oemoro u KpacHoro docdopa, ux
npuMenenue. OcHoBHBbIe coeauHeHus: okcua ¢ochopa (V), oprodochopHas
kuciota u pocdatel. DocdopHbie yaoOpeHus
Yraepon.

Crpoenue aroma, aJyiOTpOIus, CBOMCTBa Moaudukanuii, npumeHeHue. OKCHUIIBI
yraepona (II) u (IV), ux cBoiictBa u nmpumeHnenue. KapOoHaThl : KaJbIUT, COJA,
NOTalll, UX 3HAYEHUE B MPUPOJIE U KU3HH YEIIOBEKA.

Kpemnuii.

CrpoeHue aTtoma, KpPUCTAIMYECKUI KPEMHHUMN, €ro CBOWCTBA M NPUMEHEHHE.
Oxcun kpemuus (IV), ero mnpupomnbie pa3sHOBUAHOCTH. CHIMKAThl 3HAYCHHUE
COCIMHCHUM KPEMHHS B JKMBOM MU HEKUBOW mpuponae. [loHdaTne o CHIMKaTHOU
IPOMBIIIJIEHHOCTH.

JlemoncTpamuu. OOpa3ibl TaJOreHOB — IMPOCTHIX BemIeCTB. B3anMmojeiicTBue
TaJIOTeHOB C HATpUEM, allOMUHUEM. BbITecHeHue XiopoM OpomMa WM Hoja u3
pacTBOpOB HUX cojel. BzaumopencTBHE cepbl C MeETalllaMd, BOJOPOAOM U
KUCJIOpOJIOM. B3anMonencTBue KOHLUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEJBIO.
[Tornomienue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTraHoBieHue meau u3
ee okcuma yriaem. OOpasmbl TPHUPOAHBIX COEAWHEHUUN Xjopa, cepbl, (ocdopa,
yraepoaa, kpemuus. OOpasiibl BaKHEHIINX 11 HAPOJHOTO XO3SHCTBa CyIbh(aTOB,
HUTPATOB, KapOoHaTOB, PochaTtoB. OOpa3Ibl CTEKIA, KEPAMUKH ,[IEMEHTA.

Jlabopatopubie omnbiThbl. 19. Tlomyuenue wu pacno3naBanue Bomopona. 20.
HccnenoBanrne moBEpXHOCTHOrO HATsKEHUsA BOIbL. 21. PacTBOpeHue nmepmanranara
Kallisl WM MEIHOTO Kymopoca B Bojae. 22. I'maparammsi 00€3BOKEHHOTO CyJb(dara
meau (I1). 23. UsroroBienwe ruriicoBoro otmedatka. 24. O3HaKOMIIGHHE C
KOJUICKITMEH OBITOBBIX (GUIbTpoB. 25. O3HAKOMIIEHHE C COCTAaBOM MHUHEPAIBHOU
Boabel. 26. KavecTBeHHass peakmuss Ha rajloreHuA-wWOHBL. 27. IlomydeHue w
pacno3HaBaHue Kucijopoma. 28. ['opeHuwe cepsl Ha BO3AyXe W B Kuciopome. 29.
CaoiicTBa paszbaBineHHO cepHOil kmcioThl. 30. M3ydeHume cBoiicTB ammuaka. 31.
PacrioznaBanme comneit amMmonust. 32. CBoiicTBa pa30aBICHHONW a30THOU KUCIIOTHI. 33.
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B3anmopaelicTBue KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI ¢ Menbto. 34.1'opeHue
docdopa Ha Bo3ayxe U B kuciopoze. 35. PacnoznaBanue docdarton. 36. 'openue
yria B kucinopoae. 37. [lonydeHne yroinbHOM KHCIOTHI M M3YYEHHE €€ CBOMCTB. 38.
[Tepexon kapbonaToB B ruapokapOoHathl. 39. PaznoxeHnue ruipokapOoHaTa HaTpUs.
40. [lony4yeHne KpeMHEBOM KUCIOTHI U U3YUEHHUE €€ CBOUCTB.

Tema 5. IlpakTukym 2. CBolicTBa coeJUHEHN HEMETAJLJIOB

Pemenue skcnepuMeHTalbHBIX 3adad 1o Teme «lloarpynma ranaoreHoB». 2.
Pemenue skcnepuMeHTanbHbIX 3a1a4 o teme «lloarpynna kucnopoaa». 3. Pemenue
JKCIIEpUMEHTaNbHBIX 3amady  no Teme «lloarpynmma asora». 4. Pemenue
JKCIIEpUMEHTaNbHBIX  3agad 1o  teme  «llogrpynma  yraepomga». 5.
[lonyyenue,cobupanue u pacro3HaBaHUE Ta30B.

Tema 6. O0001IeHHE 3HAHUI 10 XUMMH 32 KYPC OCHOBHO# mKoJbl. [Toaroroska
K rocyaapcreeHHoil uroropoii arrecranuu(I'MA)

[Tepuonnueckuit 3axkoH u Ilepuomguueckass cucremMa XUMHUYECKUX dneMeHTOB JI.H.
MenneneeBa. PU3WYECKU CMBICT TOPAJKOBOIO HOMEpa JJIEeMEHTa, HOMEPOB
nepuojia U TPYyNMbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB aTOMOB 3JEMEHTOB.
3HaueHUE NEPUOIUYECKOTO 3aKOHA.

Bunpl XxuMudeckux CBsI3eM W THUIBI KPHUCTAUNIMUECKUX pelIeToK. B3anMocBs3b

CTPOEHUS U CBOMCTB BEUIECTB.
Krnaccudukanuss XuMU4YecKUX peakiui Mo pa3iuyHbIM IMpHU3HAKaM (YKCJIO U COCTaB
pearupyronmx © oOpa3yloluXcsl BEIIECTB; HaJIW4Yue TpaHUIbl pazfena ¢as;
TEIUIOBOM A} PEeKT; H3MEHEHHE CTENEeHEeH OKHUCICHHs aTOMOB; HCIOJIb30BaHUE
KaTajln3aTopa; HampaBieHue MNpoTeKaHus).CKOpOCTh XUMUUYECKUX peakuuid u
dakTopsl, BhuspmMe Ha Hee. OOpPAaTUMOCTh XMMHUYECKHX PEAKIMA M CIOCOOBI
CMEILEHHS] XUMUYECKOT'O PABHOBECHSI.

IIpocTeie U cnoxHbIE BewiecTBa. MeTtauiel M HemeTaluibl. ['eHeTndeckue psibl
MeTajula, HeMeTallla U MepexoaHoro meramia. OKcuabl U THAPOKCHIBI (OCHOBAHUS,
KHUCIIOTHI, aM(pOTEpHBIC THAPOKCHUBI), coyi. MX cocraB, kinaccudukamus u oOIme
XUMHUYECKHE CBOMCTBA.

BocnurartebHBIC 3aa4UN:

YCTAHOBJIEHHUE JTOBEPUTEIBHBIX OTHOLICHUN MEXAY YUYUTEIIEM U €TO
00yYarOIIMMHUCS, CIOCOOCTBYIOMINX MO3UTUBHOMY BOCIIPHUATHIO 00YUarOITUMUCS
TpeOOBaHU 1 TPOCHO YUUTENS, MPUBICUCHHUIO MX BHUMAHUS K 00CYKIaeMOil Ha
ypoke uH(popMalnu, aKTUBU3aLUN WX TTO3HABATEIILHON JESTEIHHOCTH;

noOyxkaeHne 00yJaromuxcsi COOI0aTh Ha YPOKE OOMIETPUHATHIE HOPMBI
MOBECHMS, TIPAaBHUJIa OOIIEHUS CO CTAPIIUMHU U CBEPCTHUKAMU (00yJaromuMuUcs),
MPUHITUIEI Y9eOHON AUCIIMIUTMHBI 1 CAMOOPTaHU3aIINH;

MPUBJICYECHNE BHUMAHHUS 00yYaIOIIUXCs K IEHHOCTHOMY aCIEeKTy M3y4yaeMbIX Ha
ypOKax XUMHUH, OpraHu3aius ux padoThl ¢ MOJTy4YaeMON Ha YPOKE COIMATIbHO
3HAYMMOU UHpOpMaIuel — THULIMUPOBAHUE €€ O0CY X IACHUS, BbICKa3bIBAaHUS
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00Oy4YaromMMHCS CBOETO MHEHUS TI0 €€ TOBOJY, BBIPAOOTKH CBOETO K HEMl
OTHOLIECHMUS;

MCTIOJIb30BaHUE BOCITUTATENIFHBIX BO3MOXKHOCTEH COZiepKaHusl y4eOHOTO MpeiMeTa
gyepe3 JEMOHCTPALNI0 00YJaroIUMCs IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MOBEJICHMUSI, TIPOSBICHUS YEJIOBEKOIIO0US U TOOPOCEPICUHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIIUX TEKCTOB /ISl YTCHUS, 337249 JUISI PELICHHs, TPOOIEMHBIX
CUTYyalUi Juist 00CYKJIEHUS B KJIacCe;

MIPUMEHEHUE Ha YPOKE XUMUU UHTEPAKTUBHBIX (POPM pabOThI ¢ 00yUYaIOIIUMHUCS :
UHTEJJIEKTYaIbHBIX UTP, CTUMYJIUPYIOIINX TO3HABATEIbHYIO MOTHUBALIMIO
o0yJaroumxcs; JUIaKTHUECKOT 0 TeaTpa, 1€ MOTyYEHHbIE Ha YPOKE 3HAHUS
OOBITPBHIBAIOTCA B T€ATPAIBHBIX OCTAHOBKAX; INCKYCCUN, KOTOPBIE AA0T
oOy4aromumMcsi BO3MOXXKHOCTb IPUOOPECTH ONBIT BEACHUSI KOHCTPYKTHBHOTO
Juanora; TpynmnoBoi padoThl WM padOThI

B IIapax, KOTOPbIEC y4yaT 00y4arouXxcsi KOMaHIHOM paboTe U B3aUMOJIEHCTBHIO C
IPYTUMH 00y4YaroIUMHUCS;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIC IIOMOTAIOT MOJEPKaTh
MOTHBAITUIO 00YYAIOIINXCA K MOTYYEHUIO 3HAHUH, HAJTAXKUBAHUIO TIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUH B KJIACCE, TOMOTalOT YCTAHOBIIEHUIO
no0poskenaTebHON aTMOC(ephl BO BpEMsI YPOKa;

opraHmu3anu:d HIG(l)CTBa MOTHBHPOBAHHBIX U 3PYAUPOBAHHBIX 06yqa}0m1/1xc;1 Hald nx
HCYCIICBAIOIIMMH OJHOKIIACCHUKAMM, JAOMICTO 06y‘IaIOIIII/IMCSI COIIMaJIbHO
3HAYHUMBIM OIBIT COTPYAHUYICCTBA U B3aUMHOU ITIOMOIIIH,

MHUIIMUPOBAHKE U TIOJJICPIKKA UCCIIEA0BATEIHCKON ACSITETLHOCTA 00YUJaIONTUXCS B
paMKax peasu3aliyd MU WHIHBHYAJIBHBIX U TPYIIIOBBIX UCCIIEI0BATEIBCKUX
IIPOEKTOB, YTO JIACT OOYYAFOITUMCS BO3MOKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO PEIIEHUS TEOPETUUECKON MPOOIEMBbI, HABBIK TEHEPUPOBAHUS U
odopmieHUsT COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K TYKUM
uaesM, ohOpMIICHHBIM B pab0Tax APYTUX MCCIIEIOBATENCH, HABBIK IMTyOJIUYHOTO
BBICTYIUICHUS TIEPET ayAUTOPHEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKHU
3peHMUsL.
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Y4e6GHO-TeMaTUY€eCKOe IVIAHUPOBAaHUE

Ne n/m HasBanue pasnenos KonnuecTBo yacos
1 [loBTOpEHNE N3YUEHHOTO B 10
8 kiacce
2 Meraibl 17
3 Hemeranbr 28
4 [IpakTuueckas XuMus 3
5 [loBTOpEHME N3YUEHHOTO B 8

9 kiacce

KaaeHaapHo-TeMaTH4YecKoe IJIAaHUPOBaHUE (9 kaacc)
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Neni/nt

Tema ypoka

(Tun ypoka)

Jara no miany

Jara ¢aktuyecku

IIpumeyanue

2

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA 110 €ro
IIOJIOKEHHUIO B
[Tepnoanueckoit
cucTeMe(BBOIHBIN)

XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA 110 €T0
IIOJIOKEHHUIO B
[Tepuonnueckon
CUCTEME

CBolicTBa OKCHJIOB,
KHCJIOT, OCHOBaHMI,
couteit B ceete TO/I

I'enernueckue psabl
METaJJIOB U
HEMETAJIOB

XuMuueckas
OpraHu3aIus KUBOU
1 HE)XKUBOW TTPUPOIBI

Knaccudukanms
XUMHYECKUX
peakuuii mo
Pa3IUYHBIM
OCHOBaHUSM

[TonsiTue o ckopocTu
XUMHUYECKOUN
peakuuu

Kartanuzatopsl

O06o001enue u
CHCTEMAaTU3alHs
3HaHHUH 110 TEME
«O0masn
XapaKTePUCTHKA
XUMHYECKUX
9JIEMEHTOB U
XUMHYECKUX
peaxkuuin»

10

KonTtponsHas paborta
Nel mo Teme «O0mas
XapaKTepUCTUKa
XUMHUYECKUX
3JIEMEHTOB U
XUMHUYECKUX
peaxkuuin»

11

Ilomosxenue
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metamioB B IICXD.
Oo6mue pusznueckue
CBOMCTBAa METAJIIOB

12

CotaBbl

13

XUMHYECKHUE
CBOMCTBa METAJJIOB

14

XUMHYECKHUE
CBOMICTBA METAJIIOB
(pomoinKeHue).

15

Meramisl B npupoe,
oOurue crocoOsl
IIOJIYYCHHA MCTAJIJIOB

16

OO01me moHATHS O
KOPpPO3UHU METAIIIIOB

17

IllenounbIie METAIIBI

18

Coenuaennsa
IICJIOYHBIX MECTAJIJIOB

19

O6mas
XapaKTEPUCTHKA
9JIEMEHTOB TJIABHOMU
MOJIPTPYIIIbI, 2
TPYIIIbI

20

Baxwueitmme
COEIMHEHHS
IEJIOYHO3EMETBHBIX
METAJIJIOB

21

AroMuHUR

22

CoenuaeHusa
AITFOMUHUS

23

Keneso, ero
CTPOCHHE,
(dbuzuveckue u
XUMHYECKHE
CBOICTBA

24

I'eHeTHueckue psiibl
xenesa (II) u xenesa
(11). Baxkneiimue
COJIH JKele3a

25

IIpakTrueckas
pabota No
"Ilonyuenne
COEIMHEHUI
METAJIOB u
H3y4yeHue ux
cBOMCTB"
(uccnenoBanue u
pednexcus).
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26

O6o06uienue u
cUCTeMaTU3alus
3HaHUM MO TEME
"Meramibr"
(koMILIEKCHOE
MPUMEHEHUE 3HAHUMH,
YMEHHH, HABbIKOB)

27

KontponsHas pabora
Ne2 o Teme
"mMeTamib"
(KOHTpPOJIB, OLICHKA U
KOPPEKIIUS 3HAHHI)

28

Hewmeramibl: aroMbl
Y TIPOCTHIE
BelecTna. Bo3ayx.
Kucnopon.
O30H(u31y4eHne
HOBOTO MaTepHaa).

29

Bopaopon. Bona
(ycBOEHHE HAaBBIKOB
U YMEHHI)

30

31

l"anorensi(koMOUHUD
OBaHHBIN)
COeIMHEHUSs
rajoreHoB(TIPOAYKTH
BHBII)

32

[Tonyuenne
rajIoreHoOB.
buonoruueckoe
3HAYEeHUE U
MIPUMEHCHHE
raJJIoreHoOB U UX
COEeqUHEHUN

33

Kucnopon (u3yuenue
HOBOT'O MaTepuana).

34

CocraB Bo3iyxa
(ypok urpa)

35

Cepau ee
COCITMHCHUS

36

CepHas Kuciora.
OxucnurenpHele
CBOMCTBA CEPHOM

37

Pemenue 3agay u
YIPAKHEHUM.
O06o06mIeHNEe 1
CHCTEMaTHU3aIus
3HAHUM 110 TEME
«Hemetamnmbi»
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38

AzoT

39

AmMMuak

40

Coi aMMOHUSA

41

Kucnoponusie
COCAUHCHMS a30Ta.
A30THAs KHCJIOTa B
€e coln

42

OKHUCIINTEIBLHBIE
CBOYICTBA a30THOU
KUCJIOTHI

43

®dochop u ero
COCIMHCHUA

44

Pemenue 3amay u
YIPAKHEHUM.
O06o06meHne u
CHUCTeMaTH3aIHs
3HAHHH 110 TEME
«Ilonrpynna azora»

45

Yraepona

46

Kucnoponusie
COEIUHEHUS
yriiepoa

47

Yraepoa-ocHoBa
BCeH JKUBOM
MIPUPOIBI

48

[IpakTuueckas
pabota Ne2
«ITonyyenue
,cobupanue u
pacro3HaBaHUE
ra3oB»

49

Kpemuuii u ero
COeIMHEHUS

50

CunukaTtHas
MIPOMBIIIIICHHOCTh

51

Pemenue 3amau n
YIPaKHEHU I
O06o06mIeHNEe 1
CHCTEeMaTHU3alus
3HaHMUH IO TEME
«loxarpynma
yIJIEpOJay
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52

[IpakTnueckas
pabota Ne3
«Ilomyuenne
COCAVMHEHUN
HEMETAJUIOB U
H3y4YEHUE UX
CBOMCTB»

53

Pemenue 3agau

54

O0o00611eHNE U
CHCTEMAaTHU3aLUs
3HAHUM 110 TEME
«HemeTamibe»

55

KonTtponsHas pabora
Ne 3 «Hemaramisny

56

XUMHUSA 1 MeIUIIHA

57

MuHepanbHble
yaoOpeHust

58

MusnepaiibHbIe
ynoOpeHust

59

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cuctema JI.U,
Meunpeneena B cBeTe
TEOPHUH CTPOCHUS
aToOMOB

60

[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
cuctema .U,
MeHzeneeBa B CBETE
TEOPUU CTPOECHUS
aTOMOB

61

Buapr xuMuuecknx
CBSI3€H M THUIIBI
KPUCTAJUTMYECKUX
pELIETOK.
Bzaumocss3b
CTPOEHUS U CBOWCTB
BEIIIECTB

62

Knaccudukarms
XUMHYECKUX
peaxkuuii mo
Pa3TUYHBIM
MpU3HAKaM ,
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CxkopocTb
XUMHYECKOUN
peakuuu

63 Knaccudukanus u
CBOMCTBA
HEOPraHUYEeCKUX U
OpraHUYeCcKuX
BEILECTB

64 Krnaccudukanus u
CBOMCTBA
HEOPraHUYECKUX
BEILECTB

65 I'eneTnueckue psbl
MeTajia, HeMeTajia
U TIEPEXOJTHOTO
MeTajia

66 Hrorosas
KOHTpOJIbHas paboTa
3a KypC OCHOBHOM
IIKOJIBI B popmare
TUA

BoinmycKHMK HAYYHTCSH:

® XapaKTepu30BaTh OCHOBHBIE METO/bl I[IO3HAHUA: HaOJIO/IEHUe, HW3MEpEeHue,
HKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBA TBEPABIX, KUIAKUX, Ta3000pa3HBIX BEIIECTB, BB UX
CYIIIECTBEHHBIE MTPU3HAKHY;

® PpAaCKpbIBATh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHH «aTOM», «MOJEKYJay,
«XUMUYECKUM  DJIEMEHT»,  «IIPOCTOE  BEHIECTBO»,  «CJOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», «XUMHUECKAs PEAKIIUS», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUH;

® PacCKpbIBaTh CMBICII 3aKOHOB COXPAHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOM TEOPHUH;

® pa3nuyaTh XUMHUYECKHUE U (HU3UIECKUE SBJICHUS;

® Ha3bIBATh XUMHUYECKHUE DIIEMEHTHI; ® OTPEIEIISITh COCTaB BEIIECTB M0 UX (hopMyiaM;
® ONpENIEIATh BAJICHTHOCTh aTOMA AJIEMEHTA B COEIMHEHHUSIX;

® OMpPEJIETATh TUIl XUMUYECKUX PEAKIIU;

® HA3bIBaTh MPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMUYECKUX PEAKIINI;

® BBISIBJIATH MPU3HAKU, CBUJIETEIBCTBYIONIME O MPOTEKAHUM XUMUYECKOW peakiuu
MIPU BBITIOJTHEHUU XUMHUYECKOTO OIbITA;

® COCTaBIIATH (OPMYIIbI OMHAPHBIX COCTUHCHHIA;

® COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

e coOJro1aTh MpaBuiia 0€30MacHOl paOOThI MPU MTPOBEACHUU OIBITOB;

® 110JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAHUEM U MTOCYI0M;

® BLIUKCIISITH OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
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® BBIYUCIISITH MACCOBYIO JOJIF0 XUMUYECKOTO JIEMEHTA 10 (pOpMYyJie COeTUHEHNUS;

® BBIUUCIATH KOJIMYECTBO, 00bEM HIIM MACCy BELIECTBA MO KOJUYECTBY, OOBEMY,
MAacCe€ PEareHTOB WM MPOAYKTOB PEAKIINY;

® XapakTepu3oBaTh (PU3MYECKHE M XUMHUUYECKHE CBOWCTBA TMIPOCTHIX BEHIECTB:
KHCJIOPOJIa U BOAOPOAA;

® 110J1y4aTh, COOUPATh KUCIOPOJ U BOAOPO/I;

® pacro3HaBaTh ONBITHBIM MYTEM Ira3000pa3Hble BEIIECTBA: KUCIOPO, BOJIOPO/;

® PacKpbIBaTh CMBICI 3aKOHAa ABOTazipo;

® PACKPBIBATh CMBICI MOHITHH «TETIOBOU A (PEKT peakinmy, «MOJISIPHBIA 00bEM;

® XapaKTepu30BaTh GU3NUECKUE U XUMUUYECKUE CBOMCTBA BOJIBL;

® PacCKpbIBaTh CMbICII TIOHATHS «PACTBOPY;

® BBIYHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C OMNPEAEICHHON MacCOBOM JIOJEH pPacTBOPEHHOIO
BEILECTBA;

® Ha3bIBATh COCJAMHEHMS U3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (PU3NUECKHE W XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBaHUH, COJIEH;

® OINpENIEIATh MPUHAJIEKHOCTD BEUIECTB K ONPEAEIEHHOMY KJIACCY COEANHEHNU;

® COCTaBJISAITH (DOPMYIIBI HEOPTAHUYECKUX COCTMHEHUN U3YUEHHBIX KJIACCOB;

® [IPOBOJIUTH ONBITHI, MOJTBEPKIAIOIMINE XUMUYECKHE CBOMCTBA N3YUEHHBIX KIAaCCOB
HEOPraHUYECKUX BEIIECTB;

® pacro3HaBaTh ONBITHBIM ITYyTEM PAaCTBOPBI KUCJIOT U HIENOYEN MO U3MEHEHUIO
OKpacKH UHANKATOPA;

® XapaKTEpPU30BaATh B3aUMOCBS3b MEXKAY KJIaCCAaMU HEOPTaHUYECKUX COECIMHEHHUI;

e packpbiBaTh cMmbIch [lepuognueckoro 3akoHa /. 1. Menneneena;

® OOBSCHATH (PU3NYECKUI CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpa XUMHUYECKOTO
3JIEMEHTA, HOMEPOB TPYIIbBI W TNepuoaa B mnepuoandeckor cucreme J[.H.
Menpeneena;

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB AJIEMEHTOB B
rpeesiax MaJiblX IEPUOAOB U INIaBHBIX NOATPYIIIL,

® XapaKTEepU30BaTh XUMUUYECKHUE 3JIEMEHTHI (OT BOAOPOAA A0 KajbliMsi) HA OCHOBE UX
noyiokeHust B nepuoandeckor cucteme J[. M. MenneneeBa u ocoOeHHOCTEMN
CTPOEHUS UX ATOMOB;

® COCTaBIISITb CXEMBl CTPOEHHUS aTOMOB TeEpBbIX 20 3JIE€MEHTOB MEPUOIUYECKOM
cuctemsbl /1. 1. MeHnaeneena;

® PaCKpbIBaTh CMBICI MOHATHN «XUMHUYECKAS CBA3bY, «ANEKTPOOTPULIATEILHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (PU3WYECKHX CBOWCTB BEHIECTB OT THUIIA
KPUCTAJITNYECKON PEIICTKHY;

® ONPEAEATh BUJ XUMUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHHUSX;

® U300pakaTh CXEMbI CTPOCHUSI MOJIEKYJI BEILIECTB, 00PAa30BaHHBIX Pa3HBIMU BUAAMU
XHUMHYECKHUX CBS3CH;
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® pAaCKpbIBAaTh CMBICT TIOHSATHUH «HOHY», «KATHOH», «AHUOH», <OJICKTPOJIUTHIY,
HEDJICKTPOJIUTHI»,  «IJICKTPOIUTHYECKAs JUCCONMANMs», 13  «OKUCIHTEIbY,
«CTEIMEHb OKUCICHUS», «BOCCTAHOBHUTEIIbY, KOKUCIEHUEY, «BOCCTAHOBIIEHHE;

® OIIPEICIIATh CTETICHb OKMCIICHUS aTOMa 3JIEMEHTa B COCTMHCHUU;

® PACKPBIBATh CMBIC TEOPHH JICKTPOIUTHICCKOMN TUCCOIUAINY;

® COCTaBJIATh YPAaBHEHHS DJICKTPOJUTHUYCCKON TUCCOIMAIMK KUCJIOT, MIEIOYEH,
COJIeH;

® OOBSCHATH CYIIHOCTH MPOIIECCa AICKTPOTUTHICCKON TUCCOIMAIIH M PEAKITHMA
HOHHOT0 0OMEHa;

® COCTaBJISITh TIOJIHBIC M COKPAIIICHHBIC HOHHBIC YPAaBHCHHS peakiinii 0OMeHa,

® OIPE/ICIIATh BO3MOXHOCTH IMMPOTEKaHUS PEaKIIUii HOHHOTO OOMCHA;

® TIPOBOAWTH PEAKIUU, MOATBEPXNKAAIONINE KAUYCCTBEHHBIH COCTaB Pa3IMYHBIX
BEILIECTB;

® OIIPE/ICIIATh OKUCITUTENIb U BOCCTAHOBHTEIIb;

® COCTaBJISATh YPAaBHCHUS OKHCIUTEIIBHO-BOCCTAHOBUTEITLHBIX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIMSAIONINE HA CKOPOCTh XUMHUCCKOW PEaKIINH;

e KjJacCU(UIIMPOBATH XUMUUYECKHUE PEAKIIUU IO PA3IUIHBIM ITPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXKJIY COCTaBOM, CTPOCHHEM U CBOWCTBAMHU
HEMETAJIIOB,;

® [IPOBOJUTH OMBITHI 110 TTOJTYUYESHHUIO, COOMPAHUIO U U3YUCHHUIO XUMHUYECKUX CBONCTB
ra3000pa3HbIX BEIIECTB: YITICKUCIIOTO ra3a, aMMHaKa,

® pacrmo3HaBaTh ONBITHBIM TYTEM Ta3000pa3HbIe BEIIECTBA: YIJEKUCIBIA Tra3 u
aMMHaK;

® XapaKTepPH30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBONCTBaMU
METaJJIOB;

® Ha3pIBaTh OpraHWYECKHE BeIIecTBA IO WX (opMyne: MeTaH, 3TaH, STHJICH,
METaHOJ, OJTaHOJ, TJIMIEPUH, YKCYCHas KHCJIOTa, AaMHUHOYKCYCHas KHCJIOTa,
CTeapuHOBAs KHCIIOTA, OJICMHOBAsI KUCJIOTA, TJIFOKO34;

® OIICHMBATh BIMSHHUE XUMHUUYECKOTO 3arps3HEHUs OKpyKarwiieh cpenbl Ha 14
OpraHH3M YeJIOBEKa;

® TPaMOTHO OOpaIIaThCs ¢ BEIMIECTBAMHU B IIOBCETHEBHOM KU3HH,

® ONpEACNIATh BO3MOXXHOCTh IPOTCKAHHS PEaKIUi HEKOTOPHIX IpEeCTaBUTEICH
OpraHWYeCKUX BEIIECTB C KHCIOPOJOM, BOJOPOJIOM, METa/NIaMH, OCHOBAaHHSIMH,
rajJorcHaMH.

BhINyCKHHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS

® BBIIBUTATh M MPOBEPSATH IKCIIEPHUMEHTAIBHO THIIOTE3bI O XUMHUYECKHUX CBOMCTBAX
BCIICCTB HAa OCHOBE HMX COCTaBa W CTPOCHHS, HMX CIOCOOHOCTH BCTYIIaTh B
XUMHUYECKHUE PEAKIIUH, O XapaKTepe U MPOAYKTaX PA3TUIHBIX XUMUUYCCKUX PEAKITHI;

® XapaKTePH30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, yCTaHABIIMBATh
MPUIUHHO-CJICICTBEHHBIC CBSI3U MEXKTY IAHHBIMH XapaKTEPUCTUKAMU BEIIICCTBA;

® COCTaBJIATH MOJCKYJISPHBIC M IIOJHBIC HOHHBIC YPaBHEHHS IO COKpAIICHHBIM
HOHHBIM YPaBHCHHSIM;
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® [IPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA NPOSBIATh OKHUCIHUTEJbHBIE WIIU
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTENIEHEN OKUCIICHUS AIIEMEHTOB, BXOAAIMX
B €r0 COCTaB;

® COCTaBJISAITH YPABHEHUS pEAKLIMM, COOTBETCTBYIOUIUMX IIOCIEAOBATEIBHOCTH
MIPEBPALIEHN HEOPIraHUYECKUX BEUIECTB PA3JINYHBIX KJIACCOB;

® BBIIBUTAaTh U MIPOBEPATH SKCIIEPUMEHTAIIBHO TUIIOTE3bI O PE3yJIbTATAX BO3AEHCTBUS
pa3IUYHbIX (PAKTOPOB HA UBMEHEHHE CKOPOCTH XMMUYECKON peakiuu;

® JCIIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS JIJIs1 SKOJIOTMYECKH TPaMOTHOIO MOBEACHUS
B OKPY’KalOLIEH Cpee;

® HCMOJb30BaTh NPHOOPETCHHBIC KIIIOYEBbIE KOMIETEHIIMH TMPU  BBINOJIHEHUU
IPOEKTOB M Yy4E€OHO-HCCIIEIOBATENbCKUX 3aJa4 10 M3YyYEHHUIO CBOMCTB, CIIOCOOOB
NOJIYYEHUS U pACIIO3HABAHMS BEILECTB;

® 00BEKTUBHO OLIEHUBATh MHPOPMALIMIO O BEIIECTBAX U XUMUUYECKHUX MPOLECCAX;

® KPUTHMYECKHM OTHOCHUTBCS K IICEBIOHAYy4YHON HH(OpmManuu, HeI00pOCOBECTHOU
peKIaMe B CpeACTBAX MaccoBOi MH(OpMaLny;

® OCO3HaBaThb 3HAYEHUE TEOPETUYECKUX 3HAHUU IO XUMHUM ISl MPAKTUYECKOU
NEATENBHOCTU YEJIOBEKa;

® CO3/1aBaTh MOJIENIM M CXEMbl JJIsi pelIeHUs Y4YeOHBIX M MO3HABaTEIbHBIX 3ajady;
NOHMMATh HEOOXOAMMOCTb  COOJNIOJEHUS  MpPEeANHCAHHWM, TMpeajaraeMbix B
MHCTPYKIUAX [0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JP.

KpuTepuu u HOpMbI OLleHKU 3HAaHU I

1. Oyenka ycmnozo omeema.

OTMeTKa «5»
- OTBET MOJIHBIM ¥ IPABUJIbHBIN HA OCHOBAHWH U3YUYECHHBIX TEOPHUIL;
- Marepuajd U3JIOKEH B ONPEJEICHHON JIOTMYECKOW MOCIEA0BaTENbHOCTH,
JUTEPATyPHBIM SI3BIKOM;
- OTBET CAMOCTOSITEIIbHBIN.
OTtBert «4»;
- OTBET NOJIHBIM U MIPAaBUJIbHBIA HA CHOBAHUU H3YUYEHHBIX TEOPUIL;
- MaTepuai U3JIOKEH B OINPENCICHHOM JIOTUUECKOM IOCIEI0BATENBHOCTH, IIPH 3TOM
JIOTIYIICHBl JIBE-TPU HECYIIECTBEHHBIC OINUOKH, WCIPABICHHBIE MO TPeOOBaHUIO
YUUTES.
OT1™meTka «3»:
- OTBET MOJHBIA, HO MpPH ATOM JIONMYyIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET
HEIOJHBIN, HECBSA3HBIN.
OTmeTKa «2»:
- TP OTBETE OOHAPYKEHO HEMOHWMAHWE YYalIMMCS OCHOBHOTO COJEPIKaHUS
y4e0HOTO MaTepuaia Wik JOMYIICHbI CYNIeCTBEHHbBIE OMMOKH, KOTOPHIE yJaIlunuCs
HE MOXET UCIPABUTH MMPHU HABOJAIIMX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OuyeHnka IKcnepumMeHmaibHbIX yMeHUIL.
- OueHka CTaBUTCA Ha OCHOBAaHUM HAONIOJICHUS 332 y4YalIUMHUCS W MHUCHMEHHOTO
oT4eTa 3a padoTy.
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OtMeTKa «S5»: paboTa BBITOJIHEHA MMOJTHOCTHIO M MPABUIIBLHO, CIICTIaHbI MIPaBUIILHBIC
HAOJIFOICHHSI M BBIBOJBI;, SKCIIEPUMEHT OCYIIECTBJICH IO TUTAHY C YYETOM TEXHUKH
0e30macHOCTH W TMpaBWJ PabOTHl C BEMIECTBAMH W O0OPYIOBaHUEM; TPOSBIICHBI
OpPraHU3alMOHHO - TPYAOBBIC YMECHHUS, MOACPKUBAIOTCS YUCTOTA paboUYero Mecra u
MOPSIAOK (Ha CTOJIe, SKOHOMHO MCTOJIB3YIOTCSI PEAKTUBBI).
OTMeTKa «4»: paboTa BBINMOTHEHA IPABUIIBHO, C/ICTaHbl MPABUILHBIC HAOIIOICHUS U
BBIBOJIBI, HO TIPH 3TOM JKCIEPHUMEHT IMPOBEJACH HE IMOJHOCTHIO WU JIOMYIICHBI
HECYILECTBEHHbIE OIMOKH B pabOTe C BelleCTBAMHU U 000PYA0OBAHUEM.
OtMeTka «3»: paboTa BBIMIOJIHECHA TPABWIBHO HE MEHEE 4YEeM HAIOJIOBUHY WU
JIOMyIIeHa CYIIeCTBCHHAs OIMOKa B XOAC OKCIIEPUMEHTA B OOBSICHCHHH, B
odopmiIeHHH pabOThl, B COOIOJIEHUN TPABHJI TEXHUKH O€30MacHOCTH Ha paboTe C
BEIIECTBAMHU U 000PYI0BaHUEM, KOTOpask UCIIPABIIACTCS 110 TPEOOBAHUIO YUHTEIIA.
Otmetrka «2»: pgomymieHbl JBe (M Oojiee) CYIIECTBEHHbIE OIIMOKU B XOJI€
OKCIIEPUMEHTA, B OOBSCHEHHWH, B OGOPMIICHUHM PaOOThI, B COOJIFOJACHHM IPABHII
TEXHUKW OE30MaCHOCTH MpH paboTe ¢ BeEmeCTBAaMU M O0OpYJOBaHUEM, KOTOPHIC
yUYalIuiCcsd HE MOXKET HWCIPABHUTh Jake 10 TpeOOBaHUIO Y4HUTENs; paboTa He
BBITIOJTHEHA, Y YUYAIIETOCs OTCYTCTBYET AKCIIEPUMEHTAIbHBIC YMCHHS.

3. Ouenka ymenuil pewiams pacuyemusle 3a0auu.
OTMeTKa «5»: B JIOTMYECKOM pPACCYXJICHMHM W PCIICHWH HET OIMMOOK, 3ajaya
peleHa paryoHaIbHBIM CITIOCOO0M;
OtrMeTKa «4»: B JIOTUYECKOM pACCYKICHHH U PEIICHUS HET CYIIECTBEHHBIX
OIIMOOK, HO 3aj]a4ya pelieHa HepaloHaJIbHBIM CIIOCOOOM, WJM JOMYIIEHO He Ooliee
JIBYX HECYIIECTBEHHBIX OLINOOK.
OrMeTka «3»: B JIOTMYECKOM pAaCCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTIyIIeHa CYIIECTBEHHAs OITMOKA B MATEMAaTUYECKUX pacueTax.
OTMeTKa «2»: UMEeTCsl CYIIECTBEHHBIE ONTMOKM B JIOTHUYECKOM PACCY>KJIEHUU U B
pElIeHNH, OTCYTCTBUE OTBETA HA 3aJ[aHUE.

4. Ouenka RUCbMEHHBIX KOHMPOIbHBIX PAOOM.
OT1MeTKa «5»: OTBET MOJHBIA M MPAaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAS OITHUOKA.
OtrMeTKa «4»: OTBET HEMOJHBIN WIM JOMYIIEHO HE 0oJiee JBYX HECYIIECTBEHHBIX
OIINOOK.
OtMmeTKa «3»: paboTa BHITIOJHEHA HE MEHEE YE€M HAIMOJIOBHHY, OMYIIEHA OHA
CYIIIECTBEHHAs ONTUOKA U TIPH 3TOM JIBE-TPU HECYIIIECTBCHHBIC.
OtrMeTka «2»: paboTa BBINOJHEHA MEHBIIE YEM HAMOJOBUHY WM COJEPIKHUT
HECKOJIbKO CYIIIECTBEHHBIX OITMOOK, paboTa HE BHITIOJIHEHA.
Ilpu ouenke 6vINONHEHUA RUCLMEHHOU KOHMPOIAbHOU padomuvl HEOOXO00UMO
yuumoléams mpedoeanus eOuHo20 oppozpaghuueckozo pexcuma.

5. Ouenka mecmoewlx pabom.

Tecmul, cocmoauiue u3 namu 6ONPOCOE MOMHCHO UCHOIb306AMDb NOCIE
uzyuenusn Kaxcoozo mamepuana (ypoxa). Tecm uz 10—15 eonpocoeé ucnonv3yemcs
ons  nepuoouuecxkozo koumpoas. Tecm wuz 20—30 eonpocoe neobxooumo
UCNONb306aMb 0J151 UM 0206020 KOHMPOIA.

[Tpu orleHMBaHWUY UCTIONB3YETCS CIEMYIONIAs IIKaja: ISl TeCTa U3 MSATH BOIPOCOB
* HET OITNOOK — OILICHKA «5»;
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* OJIHa OIITNOKA - OI[CHKA «4»;
* IBC OIIMOKU — OIIEHKA «3»;
* TpU OIMHUOKH — OIEHKA «2».
Jls Tecta u3 30 BOpoCoB:
* 25—30 npaBUIBHBIX OTBETOB — OLICHKA «5»;
* 19—24 npaBuibHBIX OTBETOB — OIICHKA «4»;
* 13—18 npaBuiIbHBIX OTBETOB — OLICHKA «3»;
* MeHblIlIe 12 TpaBMIIBHBIX OTBETOB — OIIEHKA «2).
6. Ouenka pegpepama.
Pedepar oniennBaeTcs No ciaeayomuM KpUTEpUsIM:
* coOmro/ieHre TpeOOBaHUM K €ro 0(pOPMIICHHIO;
* HEOOXOJUMOCTh M JIOCTATOYHOCTH JJII PACKPBITUS TEMbl NMPUBEJECHHON B TEKCTE
pedepara nundopmanuu;
* yMeHHe oOydarouierocs cBOOOJHO M3Jararb OCHOBHBIE MJIEH, OTPAKEHHbBIC B
pedepare;
* CIIOCOOHOCTH 00YYAarlOIIErocs MOHATh CYTh 33/1aBa€MbIX YJIEHAMHU aTTECTAIIMOHHOMN
KOMHUCCHU BOIIPOCOB U CHOPMYIUPOBATH TOYHBIE OTBETHI HA HUX.

41



