MyHuIMNaILHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Y npArOUYMHCKAs CEIbCKasl HallMOHaJIbHAs TUMHa3ug nMeHu Ouunp JxoraeBHel MykaeBoii»

IIporpamma mo xumuu
s 8—9 kiaaccoB, peasiuzyeMas Ha 6a3e HeHTPa 00pa30BaHUs €eCTeCTBEHHO-
HAYYHOM U TEXHOJOTHYECKOH HANIPABJICHHOCTH «To4yka pocrTay»

Hcnmoanuren.

byxaesa W.b., yunurens
XUMHUU U OMOJIOTUH
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PaGouyass nporpamMmMma no yueo0Homy npeaMery «XuMusH» 1J14 8-9 kiaaccon

Pabowas mporpamma mo mpeamery «Xumus» Ha 2022/23 yuebublii ronm ans  oOydarommxcs  5-9-x
kiaccoB MKOY «Ynpmounnckas CHI' um. O. JI. MykaeBoii» pa3paboTaHa B COOTBETCTBHH C TPeOOBaHHUSIMHU
CIIEYIOIIUX JTOKYMEHTOB:

1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepammm»

2. Ilpukaz Munnpocsemennuss ot 22.03.2021 Ne 115 «O6 yrBepknenun Ilopsimka opraHuzaruu
OCYIIECTBICHHS 00pa30BaTEIbHON IEATEIILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTrpaMMaM
— o0pa3oBaTeabHBIM MPOTrPaMMaM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero oOIIero
o0pa3zoBaHUs» (pacpocTpaHseTcs Ha MpaBoOTHOIIEHUS ¢ 1 ceHTs10ps 2021 roxa).

3. Ilpuka3z Munobpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeHun (eaepaibHOTO TOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTAHAPTA OCHOBHOTO 00IIIEro 00pa3oBaHUsM.

4, CII 2.4.3648-20 «CaHHTapHO-3IUACMHOIOTHYECKIE TPEOOBAaHUS K OpraHu3aIlusM BOCIUTAaHUS W
00y4eHHUs, OT/IbIXa ¥ 03/I0POBIICHHS IETEH M MOJOACKH», YyTBEPKIACHHBIE IIOCTAHOBIICHUEM TJIABHOTO
rocyJ1apCTBEHHOI0 caHuTapHoro Bpada Poccuu ot 28.09.2020 Ne 28.

5. CanlluH 1.2.3685-21 «I'uruenudeckre HOPMATHUBHI U TPEOOBaHUS K OOECIEUEHUIO 0E30MacHOCTH U
(unn) Oe3BpeqHOCTH Ui 4yeloBeKa (PakTOpOB cpelbl OOUTaHUs», YTBEP)KICHHBIC MOCTAaHOBJICHHUEM
IJIaBHOTO caHuTapHOoro Bpaya ot 28.01.2021 Ne 2.

6. Ilpukaz MunnpocBemenus ot 20.05.2020 Ne 254 «OO6 yrtBepxkaeHuu ¢GeaepaibHOro MNepeyHs
y4eOHHMKOB, JONYHICHHBIX K HCIOJB30BAaHUIO TPH pPEAM3alud HMEIOIUX TOCyIapCTBEHHYIO
aKKpeIUTalui0 00pa30oBaTeIbHBIX MPOrpaMM HaYyalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeIHEero
o01Iero o0pazoBaHMs OPraHU3ALUSIMH, OCYIIECTBISIOIUME 00Pa30BaTEIBHYIO JESTEIHLHOCTDY.

7. Konnenuus npenojaBaHusi yueOHOro nmpeamera « XuMus».

8. Metoanueckue pPEKOMEHJALWU 10 CO3AaHWI0 M (yHKIHOHMpoBaHMIO «Touka pocra» Ha 0Oasze
o011eo0pa3oBaTeIbHbIX OpraHu3anuil (yTBepKACHbI pacnopsbke"HHeM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 12 suBapst 2021 r

9. VYuebnsiii ian ocHOBHOTO o011ero oopazoanus MKOVY «Yaparounnckas CHI™ um. O. JI. MykaeBoii»
Ha 2022/23 y4ueOHblii TOA.

10.ITonoxenue o padoueit nporpamme MKOY «VYnpatounnckas CHI um. O. JI. MykaeBoii».

11. Pabouass mporpamma Kypca xumuu 8 - 11 kmaccoB oOGmeoOpasoBarenbHbix yupexaenuit / O. C.
I"abpuensH. — 8-e uzna., crepeorun. — M.: lpoda, 2011

[Iporpamma paszpaborana Bo ucrionHerue Llenmn Ne 1 pacnopstkennss Munmnpocsemenust ot 15.02.2019 Ne P-8
«O0 yTBepKJIeHUN BEJOMCTBEHHOMH 11eJeBOoi mporpamMmbl "Pa3BuTHe COBpEeMEHHBIX MEXaHHU3MOB U TEXHOJOTHI
JIOIIKOJIBHOTO U 00111eT0 00pa3oBaHus'».

CornacHO KOHIEMIMKM TpenofaBaHus yueOHoro mpenmera «Xumus» B 8-9-x kmaccax (Ha ypoBHE
npeanpouiILHOrO 00pa3oBaHus) Yy 00yUYarOIUXCs MPOUCXOIUT (popMUpOBaHUE 0a3bl 3HAHUNM O BEIIECTBAX U
XUMHYECKHX SBICHUIX, HEOOXOAMMBIX JIJIs1 0€30MacHON KU3HEACSITENFHOCTU U IS IPOAOIKEHUS XUMHUECKOTO
00pa3zoBaHus HA YPOBHE CPETHET0 00IIero 00pa3oBaHuUs.

Jlannast pabodasi mporpamMma IOCTPOEHA C YYE€TOM MEXKIIPEIMETHBIX CBSI3EH, PEaTU3YIOIIUXCS C YYETOM
c(OpPMHUPOBAHHBIX Y 00yHarOIUXCcs IPEeIMETHBIX 3HaHui 1 YV /1.

Y4eOHo-MeTOoAMYECKOE 0OOecnieueHue 00Pa30BaTeJbHOIO0 Mpouecca

HanmenoBanue . HanmenoBanue
Ne ABTOPCKHI KOJIJIEKTUB Kiace
y4eOHUKa U3J1aTeIbCTBA

1 | Xumus ["abpuensn O.C. 8 «poda»
2 | Xumus ["abpuensn O.C. 9 «podar»
3 Xumus. bazoBblit ["a6puensu O.C. 10 «TIpodar

YpPOBEHb

Xumus. ["a6puensu O.C.,
4 | YrayOneHHbII JIbicoBaI'.T'. 10 «dpoda»

YPOBEHb




5 Xumwsi. bazoBbrit ["a6puensu O.C. 11 ITpodar
YPOBEHb.
Xumus. ["a6puensu O.C.,

6 | YroyOneHHslit JIpicoBa I'.T'. 11 «dpodar»
YPOBCHb

PaGouyas nporpamMmma no yueo6HomMy npeamMery «XumMusH» 1J14 8 kiacca

JanHas nporpamma paccuutana Ha 1 ron. O0uiee unciio yueOHbIX 4acoB B 8-M kiacce — 70 (2 yaca B Hezelio).

HnannpyeMble oﬁpasonaTe.ﬂLHme pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMmera «Xumus» B 8-M KJacce

[IpenmeTtHsbie

Oco3HaHMe poNM BEUIECTB: ONPEAEIATh pOJIb PA3IMYHBIX BEIIECTB B
MPUPOJIC U TEXHHUKE; OOBACHATH POJIb BELIECTB B X KPYTOBOPOTE;
paccMOTpeHHe XUMUYECKUX MIPOLIECCOB: IPUBOJIUTH MIpUMEPBI
XUMHYECKHUX IIPOLIECCOB B IIPUPO/IE; HAXOIUTh YepTHI,
CBUCTEILCTBYIOIIKE 00 OOUINX MPU3HAKAX XUMHUYECKHUX MPOLIECCOB U UX
pa3IUuUsIX;

UCIIONIb30BaHUE XHMHUYECKUX 3HAHUH B OBITY: OOBSICHATH 3HAUYCHUE
BELIECTB B JKU3HU U XO3SIMCTBE YEIIOBEKA;

00BsICHEHHE MUpPA C TOYKU 3PEHUS] XUMHUU: NIEPEUUCIATh OTIUYUTEIbHBIC
CBOMCTBAa XMMHMYECKHMX BEILECTB; pAa3IMyaTh OCHOBHBIE XHMUYECKHE
MIPOLIECCHI; ONIPEAECIIATD OCHOBHBIE KJIACChI HEOPraHUYECKUX
BELIECTB; IOHUMATh CMbICI XUMUYECKHX TEPMUHOB,;

OBJAQJICHME OCHOBAMHM  METOJIOB  [O3HAHMS,  XapPaKTEPHbIX s
€CTECTBEHHBIX HAyK: XapakTepu3oBaTb METOJbl XHUMHMUYECKOH HayKu
(mabnrofeHue, CpaBHEHHE, SKCIIEPUMEHT, W3MEpPEHHE) U UX pPOjib B
MIO3HAHUM MPUPOJIBL; IPOBOAUTH XUMUYECKUE OIBITHI U 3KCIEPUMEHTHI U
OOBSICHATH UX PE3YyIbTATHI;

YMEHHME OIICHUBATh IOBEJCHHE YEJIOBEKAa C TOYKU 3PEHUS] XUMHYECKON
0€30IaCHOCTH 1O OTHOIIEHUIO K YeJOBEKY M IPHUPOJE: UCIOIb30BaTh
3HaHHWA XUMHUU TpU COOJIIOJIGHUU MpPaBWJI HCIOJBb30BAHUSA OBITOBBIX
XMMHUYECKHX MpenapaToB; pa3inyaTh OMAcHbIE U Oe30IacHbIe BEIIECTBA.

OOyuaromuiics HayquTCs:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl TIO3HAHUS: HAOIIOJCHIE, U3MEPEHHE,
JKCIIEPUMEHT;

OTMCHIBATh CBOMCTBA TBEPABIX, JKUIKUX, FA3000pa3HBIX BEILIECTB, BBIIEIA
UX CYILECTBEHHBIEC IPU3HAKH;

pPacKpbIBaTh  CMBICI  OCHOBHBIX  XMMMUYECKHUX IOHSATHH  «aTom»,
«MOJIEKYJIa», «XUMHUYECKUI 2JIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE
BELIECTBO», «BAJIEHTHOCTb», «XUMHUYECKas peakUHs», HUCIHOIb3Yys
3HAKOBYIO CUCTEMY XHUMUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOPUH;

pa3ianyaTh XUMUYECKUE U (PU3UUYECKUE SIBIICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

OIpeNIeNIATh COCTAaB BELIECTB 0 UX (hopMysam;

OIPEAEIIATh BaJIEHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OTIpEeNATh TUIl XUMUYECKUX PEeaKIuil;

Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUUYECKUX PEAKLINN;
BBISIBJISITH NPU3HAKU, CBUJECTENLCTBYIOIIME O MPOTEKAaHUH XMMHYECKOM
peaKLuy Py BHIIOJHEHUH XMMHYECKOTO OIIbITA;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEAMHEHU;




COCTaBJISITh YPABHEHHS] XUMHYECKUX PEAKIIHiA;

coOro1aTh MpaBmuiia 0€301acHON pabOTHI TP MPOBEJCHUHN OTIBITOB;
MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

BBIUHUCIIATh OTHOCUTEIBHYHO MOJIEKYJSIDHYIO M MOJIIPHYKO  MaccChl
BEILIECTB;

BBIUMCIISTH MAaCCOBYIO JIOJII0O XHMMHYECKOTO JJIEeMEHTa 1o Qopmyse
COCJIMHEHHS;

BBIUMCIIATH KOJIMYECTBO, O0BbEM HIIM MacCy BelIecTBa MO KOJUYECTBY,
00BEMY, Macce peareHTOB WX MPOYKTOB PEAKITUH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB:
KHCJIOPO/JIa U BOAOPO/A;

MOJIy4aTh, COOMPATh KUCIOPO ¥ BOJIOPOI;

pacro3HaBaTh OMBITHBIM TyTEM Tra3000pa3Hbie BEIIECTBA: KHCIOPOI,
BOJIOPOJ;

pacKpbIBaTh CMBICII 3aKOHA ABOTAJIpo;

PacKpbIBaTh CMBICI MOHATHI «TerIoBOU 3P(HEKT peakium», «MOJSPHBINA
00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOICTBA BOIBI;

PaCKpBIBATh CMBICH MIOHSTHS «PaCTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJK PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH  PAacTBOPBl € ONPENEIECHHOM  MaccoBOM  JoJen
PacTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KIIACCOB HEOPTAHMYECKUX BEIICCTB;
XapaKTepu3oBaTh (PHU3MUECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJICH;
ONpeNeNnsaTh IMPUHAICKHOCTh BEIIECTB K OINPEACICHHOMY KJaccy
COCIMHEHH;

COCTaBIATH (OPMYIIbI HEOPTaHUYECKUX COCTUHEHHUM U3YYeHHBIX KJIACCOB;
MIPOBOJIUTH OMBITHI, OJTBEPKAAONINE XUMHUYECKHUE CBONCTBA M3YUEHHBIX
KJIACCOB HEOPTraHWYECKUX BEILECTB;

pacro3HaBaTh OMNBITHBIM TIyTEM pPAacTBOPHl KHUCIOT U IIEJIOoYel TI0
M3MEHEHUIO OKPACKU UHAMKATOPA;

XapaKkTepU30BaTh B3aUMOCBSI3b MEXKJY KJacCaMH HEOPTaHHMYECKUX
COCJIMHEHMH;

pacKphIBaTh CMBICI Nepuoandeckoro 3akona /.M. Mennaeneena;
OOBSACHATH (DU3MYECKHI CMBICI aTOMHOTO (MOPSIIKOBOrO) HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U MEePHOoIa B MEPUOIUUECKON
cucteme JI.11. Mennaeneena;

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUsI CTPOCHHUS aTOMOB, CBOMCTB
3JIEMEHTOB B IIpe/iesiaX MaJIbIX MEPUOOB U IJIaBHBIX MOATPYII;
XapaKTepU30BaTh XUMUUYECKHUE DJIEMEHTHI (OT BOJOpOAA N0 KaJbliUsl) HA
OCHOBE HUX IIOJIOKEeHUs B nepuoanueckon cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOEHUS X aTOMOB.

O6yanOIHHﬁCH TOJIYYUT BO3BMOXKHOCTb HAYYUTHCA:

BBIIBUTATh M MPOBEPITH DKCHEPUMEHTAIBHO THUIIOTE3Bl O XMUMHUYECKUX
CBOMCTBax BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XMMHYECKHUE PEAKLIHUH, O XapaKTepe U MPOAYKTAX Pa3IMYHbIX
XUMHYECKUX PEAKIINI;

XapaKkTEpPU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOMCTBaM,
YCTAHABIUBATh NPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIY JaHHBIMU
XapaKTepPUCTUKAMU BEILIECTBA;

COCTaBIIITh ~ MOJICKYJISIDHBIE W TIOJIHbIE HWOHHBIE YpPaBHEHUA IO
COKpAILEHHBIM HOHHBIM YPAaBHEHUSIM;




IMMPOrHO3UPOBATH CHOCOGHOCTL BCIICCTBA MPOABJIATH OKHUCIWUTCIBHBIC WUJIA
BOCCTAHOBHTEIIbHBIC CBOMCTBA C YUETOM CTEIICHEH OKHCIICHUS 3JICMEHTOB,
BXOJISIIIIMX B €r0 COCTAaB,;

COCTABJIATh YPABHEHHS PEAKINI, COOTBETCTBYIOIIUX TTOCIIEI0BATEIILHOCTH
MPEBPALLEHUN HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

BBIJIBUTaTh M TIPOBEPATH SKCIEPUMEHTAIBHO THIOTE3bI O pE3yJbTaTax
BO3CHUCTBUS PA3TUYHBIX ()AKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKON
peaKIuu;

HUCIIOJIB30BAaTh HpI/IO6peTCHHbIe SHAaHUA JIA 3KOJOTMYCCKU I'PaMOTHOTI'O
MOBEJICHHSI B OKPY’KAIOIIEH Cpeie;

HUCITIOJIB30BAaTh HpHOGpeTeHHBIC KIIFOYCBBIC KOMIICTCHIINHU npu
BBIMIOJIHEHUH TPOCKTOB M Y4eOHO-HCCICNOBATEIbCKUX 33aad 0
M3YUEHHIO CBOMCTB, CLIOCOOOB MOJyYSHHS U PaCIIO3HABAHUS BEILECTB;
OOBEKTHBHO OIICHWBAaTh HH(MOPMAIMIO O BEIIECTBAX M XHMHUYECKHX
nporeccax;

KPUTHYECKH OTHOCHUTHCSI K TNICEBJIOHAYYHOU uHpOpMaIInH,
HEZ00POCOBECTHOH pekiiaMe B CPEJCTBaX MAacCOBOW MH(OPMAIINH;
OCO3HABaTh 3HAYCHHEC TEOPETHUECKUX 3HAHUH 10 XUMHH IS
MPAKTUIECKOMN JCSITETLHOCTH YEJIOBCKA;

CO3/1aBaTh MOJICJIM U CXEMbI JJIsi PEIICHUS YYeOHBIX M MO3HABATEIBHBIX
3a/a4; TOHHMMAaTh  HEOOXOJUMOCTH  COOJIONCHHS  TPEIIHCAHHIA,
Mpe/UIaraéMbIX B MHCTPYKIUSX 10 UCIIOJIb30BAaHHIO

JInu"HocTHEIE

Oco3HaHWe POCCHICKONM TpakJaHCKOM WACHTUYHOCTU: MaTPUOTH3MA,
mo0BU U yBaxkeHUs K OTedecTBy, YyBCTBAa TOPIOCTH 3a cBoro Poauny, 3a
POCCHUHCKYIO XMMHUYECKYIO HAYKY;

dopMHpOBaHHE  LEIOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIECTBEHHOW MPAKTHKH, a
TAaKXKe COIMAIBHOMY, KYJIbTypHOMY, S3HIKOBOMY H  JIyXOBHOMY
MHOT000Pa3uI0 COBPEMEHHOTO MUPA;

(dopMHpOBaHHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHHWIO, TOTOBHOCTH H
CIOCOOHOCTH K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO Ha OCHOBE
MOTHBAallMM K OOyYE€HHUIO © TIO3HAHHWIO, BBHIOOPY MPOPUIHLHOTO
0o0pa3oBaHMs Ha OCHOBE MH(OPMAIMK O CYLIECTBYIOIIMX Mpodeccusx u
JMYHBIX TPO(ECCHOHANBHBIX MPEINOYTCHUH, OCO3HAHHOMY TTIOCTPOCHHUIO
WH/IMBUYaIbHOM 00pa30BaTeNbHON TPaeKTOPUU C YUETOM YCTOHYMBBIX
MO3HABATEIBHBIX HHTEPECOB,

(dopMHpOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTeIbHOM,
OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-MCCIeA0BATEIbCKOM, TBOPYECKOM U
JIPYTUX BUAAX ACSITETbHOCTH;

dbopMHupOBaHNE TTOHUMAHUS IIEHHOCTH 3J0POBOT0 M Oe30macHOro odpasa
KU3HHM;, YCBOCHME TPAaBWJI HWHAWBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOTO TOBEJEHHUS B YPE3BBHIYAHHBIX CHTYAIHAX, YIPOKAIOIINX
KHU3HH U 37I0POBBIO JIIO/IEH;

(dbopMHpOBaHHE TO3HABATEILHOW M MH()OPMAIMOHHOW KYIBTYpHI, B TOM
qucie pa3BUTHUE HABBIKOB CaMOCTOSATENBHOW paboThl ¢  y4yeOHBIMU
MOCOOWSIMU, KHHUTAMH, IOCTYIMHBIMH HHCTPYMEHTaMH M TEXHUYCCKHUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTUH;

(dbopMHpOBaHHE OCHOB HKOJIOTHYECKOTO CO3HAHMS HAa OCHOBE TPU3HAHMUS
LEHHOCTH JKM3HHM BO BCEX €€ TMpOSABICHUAX M HEOOXOAMMOCTHU
OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPYKAIOIIEH cpee;
pa3BUTHE T'OTOBHOCTH K PEIIEHHIO TBOPYECKUX 337a4, YMEHHUS HaXOAUTh
aJIeKBaTHBIC CIIOCOOBI BENEHUS W B3aUMOJICHCTBUS C TMapTHEPaMHU BO
BpeMs yueOHOH M BHEy4eOHOU NesATeTbHOCTH, CIOCOOHOCTH OILEHHBAThH




npoOJeMHbIE CHUTYyallud M ONEpPaTHUBHO NPUHUMATh OTBETCTBEHHBIC
pelleHrs B Pa3jIMYHBIX MPOAYKTUBHBIX BHUIAX AesATeNbHOCTH (yueOHas
MIOMCKOBO-UCCIIEI0BATENbCKAs, KIIyOHas!, TPOEKTHAsI, KPYXKKOBas U T. 11.)

MeranpeameTHble

[To3naBarensubie YV [:

e YMEHHE CO3/[aBaTh, NMPUMEHITh W MPEOoOPa30BBIBATH 3HAKH M CHMBOJIHI,
MOJIEJIA ¥ CXEMBI JUUIsl peIICHHsI YYCOHBIX U MO3HABATEIBHBIX 33/1a4;

e yYMEHHE H3BJICKaTh WH(OPMAIUIO M3 PA3IUYHBIX HCTOYHUKOB (BKIFOYAS
CpeAcTBa  MaccoBOi  WHpOpPMANWW,  KOMIAKT-IUCKH  y4eOHOro
HA3HAYEHUS, PECypChl MHTEPHETA), CBOOOTHO TOIH30BATHCS CHPABOYHON
JUTEPATypOil, B TOM YHUCIE M HA AJICKTPOHHBIX HOCHTEISIX, COOIIOIAThH
HOPMBI HH(POPMAITMOHHOM N30UPaTETbHOCTH, ITHKH;

e YMCHHE Ha MPAKTHKE MOJIb30BATHCSI OCHOBHBIMH JIOTHYECKUMU MTPHUEMaMH,
METOJlaMU  HAOJIOJCHUS, MOJACIUPOBAHUS, OOBSCHEHHS, PEIICHUS
po0JIeM, TPOTHO3UPOBAHHUS U JIP.;

e YMEHHUE OPTaHW30BaATh CBOIO JKU3HBb B COOTBETCTBUH C MPEIACTABICHUSIMH O
3I0pOBOM 00pa3e IKHM3HHM, IpaBax M OOSI3aHHOCTSIX Tpa)KJIaHUHA,
IIEHHOCTSX OBITHSI, KYIbTYPBI M COIUAITBHOTO B3aUMO/ICHCTBHS,

e YMCHHE BBINOJIHATH TO3HABATEIbHBIC M IMPAKTHYCCKUE 3alaHMsl, B TOM
YHCIIe TIPOCKTHBIC.

Perymsarusneie YV /1:

e OBIIJICHHE HABBIKAMH CaMOCTOSITEIHHOIO MPHOOpPETEHUS HOBBIX 3HAHUM,
OpraHM3alMi  y4eOHOM  JEesATeNIbHOCTH, IIOUCKa  CpPEeICTB €€
OCYULIECTBJICHUS;

e yMEHHME IUIAHHPOBaTh NyTH JOCTWKEHMsS  LeJled Ha  OCHOBE
CaMOCTOATEJIbHOIO aHallu3a YCIOBUW M CPEACTB HUX JOCTHIKEHHS,
BBIJICJIATh AIBTEPHATUBHBIC CIIOCOOBI JOCTIKEHHS LM W BHIOMPATh
Haubonee HPQPEKTUBHBIA C€HOCOO0, OCYIIECTBIATH I103HABATEIbHYIO
pediekcul0o B OTHOIIEHWH JAEWCTBUA MO PEIIEHUI0 YYeOHBIX H
[IO3HABATEIIbHBIX 3a7a4;

e YMEHHE NOHHMMAaTh NPOOJIEMY, CTaBUTh BONPOCHI, BBIABUTATh THIOTE3Y,
JaBaTh OIpEeNeTeHHs MOHSATUSAM, KIacCU(UIUPOBATh, CTPYKTYpUPOBATH
MaTepuai, MPOBOJUTH 3KCHEPUMEHTHI, apryMEHTHPOBAaTh COOCTBEHHYIO
MO3UIIHIO, (POPMYIHPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

e YMEHHE COOTHOCUTb CBOM JEWUCTBUS C IUIAHUPYEMBIMHM pe€3yJbTaTaMU,
OCYLIECTBJIATh KOHTPOJIb CBOEU IEATEIBLHOCTH B IIPOLIECCE TOCTUKECHUS
pe3yibTaTa, ONMpenesaTh CIOCOObI MEHCTBUM B pamMKax MPEIIOKEHHBIX
yCJIOBUH U TpeOOBaHUN, KOPPEKTHPOBATh CBOM JAECUCTBUS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTyallue;

e (opMupoBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 0OJACTH HCIOJIb30BAHUS
MHCTPYMEHTOB M TEXHHUYECKUX CPEJICTB MH(OPMALMOHHBIX TEXHOJIOTHM
(KOMITBIOTEPOB M MPOrpaMMHOr0 oOecreueHHs) Kak MHCTPYMEHTaIbHOMN
OCHOBBI pa3BUTHUSA KOMMYHHKaTHUBHBIX u IT03HABATEJIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHMA.

KommynukatusHasie VY /I:

e YMEHHE CaMOCTOSITEJIbHO U apryMEHTHPOBAaHHO OLEHUBATh CBOM JECHCTBUS
U JIeHCTBHS  OJIHOKJIACCHHMKOB,  COJEp)KaTelIbHO  00OOCHOBBIBas
MPaBWIbHOCTh WJIM OIIMOOYHOCTh pe3yjbTaTa M croco0a AelcTBUS,
aJIeKBaTHO OLIEHUBATh OOBEKTHUBHYIO TPYAHOCTHh KaK Mepy (hakTHYEeCKOro




WM TIPEAIOIaraeMoro pacxoja pecypcoB Ha pEIICHUE 3a7ayd, a TaKKe
CBOHM BO3MOXXHOCTH B JJOCTHIKCHUH LIEJIN OIPEICICHHOMN CII0KHOCTH;

e yMmeHue paborarp B rpymnne — 3((EeKTHUBHO COTPYAHHUYATH H
B3aMMOJICHCTBOBATh Ha OCHOBE KOOPIWHALMH PA3IMYHBIX MO3ULIUN MpH
BBIpAOOTKE OOIIEr0 pemeHusi B COBMECTHOW JEATENbHOCTH; CIyIIaTh
napTHepa, (opMyJIMpOBaTh U ApTYMEHTHPOBATh CBOE MHEHHUE, KOPPEKTHO
OTCTaWBaTh CBOI MO3MIMI0O M KOOPAMHHUPOBATH €€ C MO3HLIUeH
NapTHEPOB, B TOM UYHCIE B CHTYyallid CTOJKHOBCHHS WHTEPECOB;
MNPOAYKTHUBHO pa3pemarb KOH(IMKTHI Ha OCHOBE y4YeTa HHTEPECOB WU
MO3MIUHA BCEX €ro YYaCTHUKOB, MOHMCKAa M OIECHKH albTepPHATUBHBIX
Croco00B pa3penieHus] KOHPIUKTOB

Coaepixanue yueOHOro npeamera « Xumus» B 8-mM kiacce

JlaHHas mporpamma KOHKPETHU3UPYeT COJepKaHHe CTaHaapTa, JaéT pacnpeieieHue y4eOHBbIX 4acoB I10
paszenaM Kypca, IOCIe0BaTeNbHOCTh U3YYEHHSI TEM U Pa3esioB ¢ YUETOM MEXIPEIMETHBIX U MPEAMETHBIX
CBsi3€H, JIOTMKU Y4eOHOI 0 Mpoliecca, BO3pACTHBIX OCOOCHHOCTEN yJaluXcs.

XuMus, KaK 0/IHa U3 OCHOBOIIOJIAralOUINX 00JIaCTe €CTeCTBO3HAHUS, ABIISETCS HEOTHEMIIEMOI YacThIO
0o0pa3oBaHus IIKOJILHUKOB. Ka)/iplil yenoBek >KMBET B MUpPE BELIECTB, MOATOMY OH JOJDKEH MMETh OCHOBBI
(GyHIaMEHTANBPHBIX 3HAHWUN MO0 XUMHH (XMMHUYECKash CHMBOJINKA, XUMHUYECKUE TOHSTHSA, (aKThl, OCHOBHBIC
3aKOHBl M TEOpUH), IMO3BOJSIOIIME BbIPAOOTaTh MPEACTABIEHUS O COCTaBE BEIIECTB, MX CTPOCHUH,
IPEBpALICHUSIX, PAKTUYECKOM HMCIOJIb30BaHUM, a TAKKE€ 00 OMAacCHOCTH, KOTOPYIO OHU MOT'YT MpEACTABIATS.
N3yuas XumMIO, ydaliuecs Y3HAlOT O MaTepUAJIbHOM €IMHCTBE BCEX BELIECTB OKPYKAIOIIEro MHpa,
00yCJIOBJICHHOCTH CBOICTB BELIECTB MX COCTaBOM M CTPOEHHEM, II03HABAEMOCTH M IIPEICKAa3yeMOCTH
XUMHUYECKHX sIBJIIEHUH. V3ydeHne cBOICTB BEIIECTB U UX MPEBpalleHHI CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIJICHHS, a TIPaKTHYecKas paboTa ¢ BemiecTBaMu (Ja00paTOpHBIE OMBITH) — TPYIOIIOOHIO, aKKYPaTHOCTH H
cobpanHocTH. Ha mpumepe XxuMuu yyaiiuecs: HOJy4aroT MPEACTaBICHUS O METO/aX MO3HaHUS, XapaKTEePHbIX
JUISL €CTECTBEHHBIX HAYK (3KCIEPUMEHTAIbHOM U TEOPETUUYECKOM).

Pabouas mporpamMma yueOHOro Kypca XUMHM s 8 Kjacca cocTaBlieHa Ha ocHoBe IlpumepHoii
IpPOrpaMMbl OCHOBHOI'O 00111ero o0pa3oBaHus MO XUMHH (0a30BbI YpOBEHB) M NMPOrpaMMbl Kypca XUMHH IS
yuamuxcst 8 kiaccoB o01eo0pa3oBatenbHbIX yupexaenuii aBtopa O. C. ['abpuensna (2010 rozga).

[IporpamMma paccunrtana Ha 68 yacoB (2 yaca B HEJIEJI0), B TOM YMCIIE Ha KOHTPOJIbHBIE paboThI- 4 yaca,
IpaKkTUYeCKHe pabOThl —7 YacoB.

Copep:xaHue IporpaMmbl HallpaBiI€HO Ha OCBOEHHUE y4YalllUMMCS 3HaHUN, YMEHUH M HAaBBIKOB HAa 0a30BOM
YPOBHE.

enn nzydyenus xumuu B 8 Kiacce:
* OCBOCHHE BOKHEHITNX 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMUHU, XUMHUECKOW CHMBOJIHKE;

* OBJIaACHHC YMGHI/ISIMI/I Ha6J'II-OZ[aTI> XUMHNYECKHUE ABJICHUA, HpOBOZ[I/ITI) XI/IMI/ILICCKI/II\/’I 3KCHCpI/IMeHT,
MPOU3BOIUTH PACUEThl HA OCHOBE XMMHUECKUX (OPMYI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIUi;
* pa3BUTHE IMO3HABATEIbHBIX HHTEPECOB M HHTEIEKTYalbHBIX CIOCOOHOCTEH B TMpoliecce MPOBEICHUs
XUMHYECKOTO JKCIIEPUMEHTa, CAMOCTOSITEIFHOTO MPUOOPETEHUS] 3HAHUW B COOTBETCTBUHU C BO3HHUKAIOIIUMH
KU3HEHHBIMH MTOTPEOHOCTAMHU;
®* BOCIIMTAHHUEC OTHOHNICHUA K XUMHH KaK K OJIHOMy nu3 (bYH}IaMeHTaJ'IBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA U
3JIEMEHTY O0IIEeYEIIOBEYCCKOU KYIbTYPHI;
° HpI/IMeHeHI/Ie HOJ'Iy‘-IeHHBIX 3HaHPII>i nu YMeHI/Iﬁ JJISL 6e3OHaCHOFO HUCITIOJIB30BAHUA BCIICCTB U MaTepI/IaJ'IOB B
6I)ITy, CCIIBCKOM XOSHﬁCTBe U Ha HpOI/ISBO)]CTBe, peH_IeHI/IH HpaKTquCKHX 3a1a4 B HOBCC}IHGBHOﬁ KHU3HU,
MpeIynpexICHUs IBICHUIN, HAHOCSIIUX BPe]] 3J0POBBIO UYeIOBEKa U OKPYIXKAIOIIeH cperie.
3apaun:

1.ChopmMupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUH;

2. BocnuthIBaTh 00IIEYENIOBEYECKYIO KYIbTYPY;

3. Yuutp Hab01aTh, IPUMEHSTH MOJTYYEHHbIE 3HAHUS Ha IPAKTUKE.
JINYHOCTHBIMH Pe3yabTaTAMM HU3YYCHHUS MpeaMera «XUMHS» B 8 KiIacce SBISIOTCS CIEAYIONUE



YMEHHUS:

OCO3HaBaTh E€JIMHCTBO M IIEJIOCTHOCTh OKPY)KAIOIIETO MHpPA, BO3MOXKHOCTH €ro MO3HABAEMOCTU HU
O00BSICHUMOCTH Ha OCHOBE JIOCTIKEHUHN HAYKU;

MTOCTENIEHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE: OCO3HABaTh MOTPEOHOCTh W
FOTOBHOCTh K €CaMOOOpa30BaHMIO, B TOM YHCIIE U B PaMKaxX CaMOCTOSITEIbHOM JI€ATETbHOCTH BHE
IIKOJIBL;

OIICHUBATh JKU3HEHHBIC CHUTYyallMM C TOYKH 3peHHs Oe3omacHoro oOpa3a >KM3HH M COXpaHCHUS
310POBbS;

OIICHUBATh IKOJOTHYECKUM PUCK B3aHMOOTHOIIICHUH YEJIOBEKA M TIPUPOJIBI.

(GOopMHUPOBATh  HKOJIOTMYECKOE MBIIUICHUE: YMEHHUE OIICHHBATH CBOKO JCSATCIBHOCTh M MOCTYIKH
JIPYTUX JIIOJIEH ¢ TOYKU 3PCHHsI COXPAHEHHUSI OKPYKAIOIICH Cpefbl - rapaHTa KU3HHU M OJIarornonydus
JIroer Ha 3emMiie.

MeTtanpeaMeTHBIMH PE3yJbTaTaMH H3y4YEHHUS Kypca «XUMUs» SBIsICTCS (GOPMUPOBAHUE YHUBEPCAIBHBIX
yaeOnbIx nevicteuii (YVY /).

Pecynsmusnvie YVJI.

CaMOCTOSITEJIbHO OOHAapy>KUBaThb U (OPMYJIMPOBATH Y4eOHYIO MpoOiieMy, ONpelesaTh Leidb yueOHOH
NesTeNbHOCTH;

BBIIBUI'aTh BEPCUU peElIEHUS MpoOJeMbl, OCO3HaBaTb KOHEUHBIH pe3ysibTaT, BbIOUpATh U3
IPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEACTBA JOCTHXKEHUSI LIENIH;

COCTaBJIATh (MHAUBUYaIbHO WIH B IPYIIIE) IUIaH PEIICHUs IPOOIIEMBI;

paboTtast 1o TUIaHy, CBEPSATh CBOM JCMCTBUS C LIENBIO U, NMPH HEOOXOAWMOCTH, UCHPABIATH OIIHMOKH
CaMOCTOSITEIILHO;

B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAaHHBIE KPUTEPUH OLICHKH.

[losnasamenvuvie YVJI:

aHAJTM3UPOBaTh, CPAaBHUBATH, KJIACCH(PUIIMPOBATh M 00001IaTh (PAKTHI U SIBICHUS. BBIABIATh TPUUHHBI
Y CIIE/ICTBUS TIPOCTHIX SIBIICHUI.

OCYIIECTBIISITh CPAaBHEHHUE, KIACCH(PHUKAINIO, CAMOCTOSTEIFHO BBIOMpAsi OCHOBAHUS M KPUTEPHH IS
YKa3aHHBIX JJOTHYECKUX OTEpaInii;

CTPOHUTB JIOTHYECKOE pacCyKIACHHE, BKIIIOYAIOIIee YCTAaHOBICHNE IPUYUHHO-CIIE/ICTBEHHBIX CBS3€Hl.
CO3/1aBaTh CXEMaTHUECKHUE MOJEIH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTABIISITh TE€3HCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

peoOpa30BbIBaTh HH(GOPMALIMIO U3 OJJHOTO BUJA B IpYyroi (Tabiauily B TEKCT U Ip.).

YMETh OINpeNeNsaTh BO3MOXKHBIE WCTOYHMKM HEOOXOJUMBIX CBEIEHUH, IPOU3BOANTH IOUCK
nHpOpMalNH, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

Kovmynuxamuenvie YYV/I:

CaMOCTOATEIbHO OpPraHU30BBIBATH Y4eOHOE B3aMMOJACWUCTBHE B Trpymnmne (OmpeneisaTh oOIMe LeiH,
pacnpenenaTb poju, 10roBapuBaThbes Ipyr ¢ APYroM M T.1.).

HpeIlMeTHbIMI/I pe3yJdbTaTaMi U3YUCHHUA NPEAMETA ABJIAIOTCA CICAYIOINIUC YMEHUA!
® OCO3HAHHME POJIM BCUICCTB!:

- OIIPEEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XUMHUYECKHUX MPOLIECCOB:

- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HaXOJIUTh YEPThI, CBUJIETEIHCTBYIOLINE 00 OOIIMX MPU3HAKAX XMMHUYECKUX MPOLIECCOB U UX PAIUYHUSIX.
® UCMOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

— OOBICHSITE 3HAUYECHHE BEILIECTB B JKU3HU U XO35MCTBE YeIOBEKA.



® 0OBACHATH MUP C TOYKHU 3PpCHUA XUMUU:

— NEePCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYECKHUX BCIICCTB,
— pa3indaTb OCHOBHBIC XUMHWYCCKUC ITPOLIECCHI;
- OMNpCACIISITL OCHOBHBIC KJIIACChl HCOPIraHNMYCCKUX BCILICCTB,
- HIOHUMAaTb CMbICII XHUMHYCCKHUX TCPMUHOB.
® OBJIAAICHUC OCHOBAMH MCTOJOB MMO3HAHUWS, XapPAaKTCPHLIX IJId €CTCCTBCHHBIX HAYK!

- XapaKTepU30BaTh METOJbl XUMUYECKON Hayku (HaOItoJIeHue, CpaBHEHUE, IKCIIEPUMEHT, U3MEPEHHE) U

WX POJib B TO3HAHUU TIPUPO/IBI;

- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

® yMEHHUE OLICHUBATH MOBEICHUE YEIIOBEKA C TOYKH 3PEHHUS XUMHYECKOH 0€30MacHOCTH MO OTHOIICHUIO K

YeJI0BEKY U MPUPOJIE:

- HMCIOJIb30BaTh 3HAHMS XUMHHM TpPU COONIOACHUU MpPaBUJ HMCIOJIb30BAaHUS OBITOBBIX XMMHYECKUX

[penaparos;

— pa3aMyvaTh OMacHbIe U 0€30IaCHbIC BEIIECTRA.

Pabouas mporpaMma MOCTpoeHa Ha OCHOBE KOHIEHTPUYECKOTO MOJIXOJa. IDTO JOCTHraeTcsl MyTeM
BBIWICHEHUS! IUIAKTUYECKON €AMHUIBI — XUMUUYECKOI0 3JIEMEHTA - U JTaJbHEHIIIEM YCII0KHEHUU U PaCIIMPEHUN
€e: 3/1eCh TAKOBBIMU BBICTYMAIOT (JOPMBI CYIIECTBOBAaHHUSA (CBOOOHBIE aTOMBI, IPOCTHIE U CIIOKHBIE BEIIECTBA).
B nporpamme y4HMTBIBAaETCS peanu3aiius MEXKIPEAMETHBIX CBsI3el ¢ Kypcom ¢usuku (7 kinacc) u ouonoruu (6-7
KJIaCChl), TJie JTaeTCsl 3HAKOMCTBO C CTPOEHHMEM aTOMa, XMMHUYECKOW OpraHu3anuen KJIETKH M MpOoIeccaMu
oOMeHa BEIIECTB.

OcHoBHOH (hopmoli opraHu3zanuu yueOHOro mpoiiecca sSBISETCS KIACCHO-ypodHas cucreMa. B kadectse
JIOTIOIHUTENBHBIX (POPM OpraHM3aluu 00pa30BaTEIbLHOIO IIPOLECca UCIOIb3YETCS CUCTEMA KOHCYJIbTallMOHHON
MOJICP)KKU, UHANBUAYAIbHBIX 3aHATHI, CAMOCTOATEIbHAS padoTa yqaluxcs ¢ UCIOIb30BAHUEM COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH.

[Ipeobnanarorieii GpopMoil KOHTPOJS BBHICTYIAIOT MUCHbMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThI) ¥ YCTHBIN ompoc (cobeceoBaHue).
[Ipennaraemple  MmaTepuansl  pa3paboTanbl Ha OcHOBe aBTopckoi  mporpammbl  O.C.I'abpuensna,
cooTBeTcTByOIEd denepanbHOMY KOMIIOHEHTY l'OCynapcTBEHHOro craHiapTa oOlero o0pa3oBaHUS U
JoTyIIeHHo MuHucrepctBoM oOpasoBanust U Hayku Poccuiickoit ®enepanuu (O.C.I'abpuensn [Iporpamma
Kypca xumuu g 8-11 kimaccoB 001meoOpa3oBaTEbHBIX YUPEXKICHUNH — 2-¢ W3/IaHue, nepepaboTaHHOE U
nononHenHoe — M.: [Ipoda, 2017.).
ABTOpPCKOM ITPOrpaMMe COOTBETCTBYET YUEOHHK: «XHUMHUS § KI1acc»

Temamuueckoe naanupoganue no xumuu, 8 Knacc,
(2 uaca 6 nedenio, 6cezo 68 uacoes)
YMK O.C. I'abpuenana.

Ne | HammeHoBaHMe TeMBbI Bcer N3 nux
n/n 0
yaco | [IpakTuyeckue padorbl KonTtpos | ypoku
B bHbIE
padoTsI
1. | Tema 1.BBenenue 6 | Nel,Ne2. ITpuémsbl obpareHus ¢ 4
1a00paTOPHBIM 000PYIOBAaHHEM U
HaOJII0ICHNE 32 TOPSIIEH CBEUOil.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX
HJIEMEHTOB
3. | Tema 3. 5 5
IIpocThie BemecTBa
4. | Tema 4. 16 | Ne3. AHanu3 NOYBBI U BOJBI. K.p. Ne2 13




CoenrHeHnsI XUMUYECKHUX Ne4. ITpuroroBienue pacTBopa caxapa

JJIEMCHTOB C 3aJIaHHOM MacCOBOU nojeH
pacTBOPEHHOTO BEIIECTBA.
5. | Temas. 12 | Ne5. [IpuzHaku xumuueckux peakiuuif. | K.p. Ne3 10

I/IBMGHGHI/IH, IMPOUCXOAAIIHNEC
C BCIICCTBAMH.

6. | Tema 6. 22 | Ne6.CBoiicTBa KHCIIOT, OCHOBAHMIA, Hrorosan 19
PactBopenue. PacTBopsl. OKCHJIOB U COJIEH. K.p. Ne4
CaoiicTBa pacTBOpOB Ne7. PemieHne 3KkCriepuMEHTAIbHBIX
3JIEKTPOJIUTOB. 3a/ad.

Hroro: 68 6 4 58

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenune B xumuio (6 1)

X¥MHs — HayKa O BELIECTBAX, UX CBOMCTBAX U MPEBPAILCHUSX.

[ToHATHE O XMMHYECKOM 3JIEMEHTE W (OpPMax €ro CyIIEeCTBOBAHHUS: CBOOOIHBIX aroMmax, MPOCTBHIX U
CJIOKHBIX BEILIECTBA

[TpeBpamenust BemecTB. OTIMYMEe XUMHUECKUX PEAKIUi OT (u3mueckux siBieHuil. Ponp xumuu B
JKU3HU 4EJIOBEKa.

KpaTtkue cBeneHust U3 UCTOPUM BO3HMKHOBEHMsI U pa3Butusg xumuu. [lepuon anxumun. Ilonstue o
¢unocopckom kamue. Xumuss B XVI B. PasButne xumuu Ha Pycu. Poib oTeuecTBEHHBIX YYEHBIX B
CTaHOBJIEHUH XUMHUYeCKOW HaykH - paboTsl M. B. Jlomonocosa, A. M. bytneposa, JI. 1. Menneneesa.

XHWMHYECKass CUMBOJIMKA. 3HAaKW XUMHYECKMX OJJIEMEHTOB M TIPOMCXOXJIECHHE UX Ha3BaHUIL.
Xumnueckue (opmynsl. MHaekcbl n koddduurentsl. OTHOCUTENbHbIE aTOMHAs M MOJIEKYJSIpHAs Macchl.
Pacuer MaccoBo# 10J11 XUMHUYECKOTO JIEMEHTa o (popMyJie BelecTBa.

[lepnoanueckast cucrema xumudeckux snnemeHToB Jl. M. MeHnneneeBa, ee cTpykTypa: Majible U
OosblMe Mepuobl, TPYIIBl U MOATPYNILI (TJ1aBHas U mobOouHas). [lepuoanueckas cucremMa Kak CIpaBOYHOE
noco6ue JIsl MOTy4eHUs CBEICHUI 0 XUMUUYECKUX JIEMEHTaX.

Pacuérnbie 3agaum. 1. HaxokneHue OTHOCUTENBHOM MOJIEKYJISIPHOM MacChl BEIIECTBA IO €TI0
XUMHUYecKor ¢popMmyiie. 2. BpuncieHnre MaccoBOM JJOJIU XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro popMmyJie.

IIpakTnyeckas padora Ne 1
[IpaBuna texHuku O€30MaCHOCTH MpuU pabOTe B XUMHUYECKOM KaOuHere. JlaboparopHoe oOoOpyaoBaHUE H
oOpallieHre ¢ HUM.

IIpakTnueckas padora Ne 2
Habmonenue 3a ropsiueit cBeyoi.

IIpeqMeTHbIe Pe3VJabLTATHI 00VYeHUS

Yvyamuiics 10KEH ymems.
® HCHOJb30BaTh MPH XAPAKTEPUCTHKE BEIIECTB MOHATHA: «aTOM», «MOJIEKYJa», «XUMHUYECKHNA 3JIEMEHT,

«XUMHYISCKUHN 3HaK, UJIU CUMBOJI», «BCIICCTBO», «IIPOCTOC BCUICCTBO», «CJIOXKHOEC BCIICCTBO), «CBOMCTBa
BCIICCTB), (XHUMHUYCCKUEC  ABJICHUA, ((q)HSH‘IeCKI/Ie SIBJICHUST), <<K03(1)(1)I/IHI/IeHTI)I>>, CHMHICKCHI»,
«OTHOCHUTCIIbHAsA aTOMHasA MaccCa», KOTHOCHUTCIIbHAA MOJICKYJISIpHAsA Macca», «MacCoBas J0JIA SJIEMCHTA»,

® 3HAThb: ONpPCAMEThI H3YUCHUSA CCTCCTBCHHOHAYYHBIX JUCHUINIMH, B TOM YHCIIC XUMHH, XUMHYCCKUC
CHUMBOJIBI, UX Ha3BaHUA U IIPOU3HOUICHUC,



KJIaccu(UIMPOBATh BEIIECTBA [0 COCTABY Ha TIPOCTHIC U CIIOKHBIC;

pa3nuyaTh: TENA U BEIIECTBA; XUMUYECKHA SJIEMEHT U MPOCTOE BEIIECTBO;

OIKCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUECKUX 3JIEMEHTOB (CBOOOTHBIC aTOMBI, TPOCTHIC BEUIECTBA,
CIIOKHBIE BemiecTBa); Tabnumunyro ¢opmy I[leprogndeckoll CHCTEMBI XUMHUYECKHX JJIEMEHTOB;
nojiokeHue snemMeHTa B Tabmune J[. M. MenaeneeBa, WCIONB3Yys TOHSITHS «IEPUOMY», «TPYIIIAY,
«TJMaBHAs ~TONTPYMINa», «IMO0OYHAs MOATPYINA», CBOWCTBA BEMIECTB (TBEPABIX, IKUIKUX,
ra3zo00pa3HbIX);

OOBSCHATh CYIIHOCTh XUMHUYECKHX SIBJICHHN (C TOYKH 3PEHHUS aTOMHO-MOJICKYJISIPHOTO YYCHHS) U UX
MPUHIUITAATBHOE OTIUYHE OT (PU3UYECKUX SBIICHHIA,

XapaKTepu30BaTh: OCHOBHBIC METOJbI HM3YYCHHs €CTCCTBEHHBIX JUCIMIUIMH  (HAOIIOACHUE,
OKCIEPUMEHT, MOJCIUPOBAHME); BEIIECTBO IO €ro XHUMHYECKOW (opMyse COTJacHO IUIaHy:
KaueCTBCHHBIH COCTaB, THII BemecTBa (IIPOCTOEC WM CJIOXKHOE), KOJIMYECTBEHHBIA COCTaB,
OTHOCHTEIJIbHASI MOJIEKYJISIPHAsE Macca, COOTHOILICHHE MAacC JJIEMEHTOB B BEILECTBE, MAaCCOBBIC JIOJIH
9JIEMEHTOB B BEIIECTBE (VIS CIIOKHBIX BEIIECTB); POJIb XUMHU (ITOJIOKUTEIBHYIO H OTPHIIATEIILHYIO) B
YKM3HH YeJIOBEKa, apr'yMEHTHPOBATh CBOE OTHOIICHHE K ITOH Mpodiieme;

BBIUMCIISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO MAacCy BEIIECTBA W MACCOBYIO JOJI0 XHMHYECKOTO
DJIEMEHTA B COCIMHCHMSIX;

MIPOBOIMTH HAOJIFOICHUS CBOMCTB BEIIECTB U SIBJICHUI, IPOUCXOISIINX C BEIICCTBAMU;

COOJIFOIaTh MPaBHJIa TEXHUKH O€30MACHOCTH MIPU TIPOBEICHUH HAOIIOACHUHN 1 T1a00paTOPHBIX OIBITOB.

MeTanpez[MeTm,le pe3yJdbTaThbl oﬁyqe}mﬂ

VYuamuiicst JOJKEH ymems.

OTIpEeeIATh MPOOJIEMBI, T. €. YCTAHABITUBATh HECOOTBETCTBHE MEXK Y KEJAeMbIM U JCHCTBUTEIbHBIM;
COCTABJISITH CJIOXKHBIN IJIaH TEKCTA;

BJIQ/IETh TAKUM BUJIOM M3JI0KEHHUS TEKCTa, KaK TOBECTBOBAHUE;

MOJ1 PYKOBOJICTBOM yUYHUTEIsl IPOBOAUTH HEMIOCPEACTBEHHOE HAOIIOICHUE;

MOoJ PYKOBOJCTBOM YYHTENS OGOPMIISITH OTYET, BKJIIOYAIONIMNA ONMHCAaHUE HAOIIOJIEHUS, €ro
pE3yNbTaTOB, BHIBOJIOB;

WCIIOJIH30BaTh TAaKOW BUJI MBICIEHHOTO (MJICAIbHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAHUE
(Ha MpUMepe 3HAKOB XMMHYECKUX DJIEMEHTOB, XUMHUYECKUX (HOpMYN);

UCTIONB30BAaTh TaKOM BHUJA MaTepUAIbHOTO (TPEIMETHOT0) MOJETUPOBaHUSA, KaK (U3HUECKOE
MOJIeNIMpOBaHue (Ha MpUMepe MOJACIIUPOBAHUS AaTOMOB U MOJIEKYJ);

MOJTy4aTh XUMUYECKYIO HH(POPMAITUIO U3 PA3IUYHBIX HCTOYHUKOB;

OTpeAensaTh OOBEKT U aCTIeKT aHaIHM3a U CUHTE3a;

OTPEIEeTSATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUHU C ACTIEKTOM aHaJM3a U CUHTE3a;

OCYIIECTBIISITh KAYECTBEHHOE U KOTMYECTBEHHOE OMMCAHUE KOMIIOHEHTOB O0BEKTa,

OTIpeNieNIATh OTHOIEHUS 00BEKTa C IPYTUMHU O0bEKTaMU;

OTIPEIETISATH CYIIECTBEHHBIC MPU3HAKU O0BEKTA.

Tema 2. ATOMBI XUMHYECKHX IJIEMEHTOB (7 u)
ATomBl Kak (opma CyIIeCTBOBAaHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJEHUS O CTPOSHUU

aToMOB. JloKa3zaTenbCTBa CIOKHOCTH cTpoeHus: aToMoB. OnbiTel Pesepdopna. Ilnanerapnas Moaens cTpoeHus

aToMa.

CocraB aTOMHBIX siiep: MPOTOHBI M HEUTPOHBI. OTHOCHTENbHASI aTOMHAsI Macca. B3anMoCBsI3b MOHSITHI

«IIPOTOHN, <<HeI>’ITpOH>), «OTHOCHUTCIIbHasA aToOMHas Maccay».

H3meneHne uncia IIPOTOHOB B Ap€ aTOMaA - 06p330BaHI/Ie HOBBIX XUMHWYCCKHX JJICMCHTOB.



W3meHeHue 4ucia HEMTPOHOB B s/ipe aroMma - oOpa3oBaHHe M30TONOB. COBpEMEHHOE OMpeeiIeHHe
MOHSITHS «XUMUYECKUH dNIeMeHT». MI30TOMbI KaKk pa3HOBHIHOCTH aTOMOB OJTHOTO XUMUYECKOTO JIECMEHTA.

OnektpoHbl. CTpoeHHE SJIEKTPOHHBIX O0O0JOYEK aTOMOB XHUMHUYECKHX diemeHToB Nel-20
nepuoauueckoit cucremel . . MenneneeBa. [IoHsTHE O 3aBEPIICHHOM U HE3aBEPILICHHOM 3JIEKTPOHHOM CJIOE
(HEpPreTHYECKOM yPOBHE).

Ilepuonnueckas cucrema xumuyeckux »dieMeHToB J[. M. MeHneneeBa W CTPOCHHME aTOMOB:
buznyecKuil CMBICH MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepUoa.

V3MeHeHHe Yncia 3JIEKTPOHOB HA BHEUIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JEMEHTa -
o0pa3oBaHHe TOJOXKUTEIbHBIX M OTPULIATENbHBIX HOHOB. OHBI, 00pa3oBaHHbIE aTOMaMU METAJIOB H
HeMeTayu10B. [IpUunHbl H3MEHEHHSI METAUNTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB B IEPUOAAX U IPYIIIax.

OOpazoBanue OwHapHbIX coenuHeHui. IloHaTne 00 wWOHHON cBs3u. Cxembl 00pa3oOBaHUs HOHHOU
CBSI3H.

B3aumMoneiicTBie aTOMOB XHWMHYECKHX JIIEMEHTOB-HEMETAJUIOB MEXAy Cco0oi - oOpazoBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BelecTB. KoBaieHTHas HEMOIsipHas XMMUYECKas CBS3b.

DJNEeKTPOHHBIEC U CTPYKTYpPHBIE (POPMYIIBI.

B3aumMoneiicTBe aToMOB XHMHUYECKHUX HJIEMEHTOB-HEMETAJUIOB MeEXJAy co0oii - o0pa3zoBaHMe
OMHApPHBIX COEUHEHUIN HEMETAIJIOB. DJIEKTPOOTPULIATEIbHOCTD. [IOHATHE O KOBaJIEHTHOM MOJSPHON CBS3H.
B3aumopeiicTBe aTOMOB XMMHUYECKHMX 3JEMEHTOB-METAJUIOB MeX1y co0oil - oOpa3oBaHue

MCTANIMYCCKUX KPHUCTAJIJIOB. ITonsgarue 0 MeTAIUINYECKON CBSI3H.

JdemoHcTpanuu. Mojend aTOMOB XHMHYECKHX 3JeMEHTOB. llepmomuyeckas cucTeMa XHMHYECKHX
anemenToB /I. 1. Menneneena.
IIpeaMeTHBIE Pe3YJbTATHI 00YUEHUSI

VYyamuiicss 10KEH ymems:

® HCIOJIb30BaTh TIPU XAPAaKTEPUCTHUKE AaTOMOB TIOHSTHUS: «IPOTOHY», «HEUTPOH», «IIJIEKTPOHY,
«XHUMUYECKUH DJIEMEHT», «MAacCOBOE YHCIIO», «U30TOM», «IJICKTPOHHBIA CIIOW», <«IHEPreTHUYECKUM
YPOBEHb», «3JIEMEHTBI-METAIUIBDY, «3JIEMEHTBI-HEMETAIIbI»;, IPH XAPAKTEPUCTHUKE BEIIECTB IMOHATHS
«UOHHAsA CBSI3bY», «HUOHBD», «KOBAJEHTHAs HEMOJIAPHAS CBS3b», «KOBAJICHTHAs IIOJSPHAs CBSI3bY,
«QIIEKTPOOTPUIIATEITBLHOCTY, «BAJICHTHOCThY, «METAJJINYECKAs CBSI3bY;

® OIKCHIBATh COCTaB U CTPOCHHUE aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 B [lepruoaunueckoit
cucreMe xuMmmudeckux saemenToB . M. Menaeneena;

® COCTaBJIATh CXEMBl pacHpenesieHUs SJEKTPOHOB IO DSJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOW 000JI0UKe
aTOMOB; CXEeMbl O0pa30BaHUS PA3HBIX TUIOB XUMHYECKOW CBS3U (MOHHOM, KOBAJIEHTHOW, MeTal-
JNYECKON);

® OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHUX JIEMEHTOB (3apsI0B sep aTOMOB, YKCIa
3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3alOJHAEMbIX 3JEKTPOHHBIX CIOEB, PaJANyC aToMa,
IMEKTPOOTPHUIATENIFHOCTh, METAJUTMUECKHEe U HEeMETANIMYeCKHEe CBOWMCTBA) B IMEPHOJAX U TPYIIax
(rmaBHBIX moarpymnmnax) Ilepuogndeckoit cucrembl xumudeckux snemeHnToB [I. . MenneneeBa ¢ Touku
3pEHMS TEOPUU CTPOEHHUS aTOMa;

® CpaBHUBATh CBOMCTBAa aTOMOB XMMHYECKUX 3JIEMEHTOB, HAXOJAIIMUXCSA B OJHOM INEPUOAE WM TJIABHOU
noarpynne Ilepuogudeckoii cuctembl xumudeckux dnemeHToB J[. V. MenneneeBa (3apsmoB saep
aTOMOB, YHCJIa 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIO 3aMOJIHSAEMBIX 3JIEKTPOHHBIX CIOEB,
pamuyc atoMa, JIEKTPOOTPHUIIATEIIbHOCTD, METAJUTMUYECKUE M HEMETAIUTHYECKHUE CBOWCTBA);

® J1aBaTh XapaKTEPUCTHUKY XUMHUYECKHUX OHJIIEMEHTOB MO MX IMoJokeHuio B Ilepuomamueckoil cucreme
xuMuueckux snemeHToB J[. M. MenzaeneeBa (XUMHUYECKHUM 3HAK, MOPSAIKOBBIA HOMED, MEPUOJ, TPYIINA,
MOATPYINa, OTHOCUTEIbHAs aTOMHAas macca, CTPOCHHME aromMa — 3apsj s/pa, YUCIO MPOTOHOB H
HEUTPOHOB B siipe, 00IIee YHCIIO JIEKTPOHOB, PACTIpeIeTICHUE DIIEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM);

® OmpeleNsITh TUIl XUMUUYECKOH CBSI3U 1O (DOpPMYIIie BEIECTBA;

® TIPUBOJWUTH MPUMEPHI BEIIECTB C PA3HBIMUA TUITAMH XUMHUYECKON CBSI3H;

® XapaKTepu3OBaTh MEXaHU3Mbl OOpa30BaHMUS KOBAJIEHTHOM CBSI3M (OOMEHHBIN), HMOHHOW CBS3H,
METaJIMYECKOM CBSI3H;



¢ YCTaHABJIMBATH IPUYNHHO-CIIEICTBEHHBIEC CBSI3U: COCTAB BELIECTBA — THUII XUMUYECKOH CBSI3H;
e cocTaBiATh (OpMYJIbl OMHAPHBIX COSAMHEHUH MO BaJICHTHOCTH;

® HAaxOJUTh BAJICHTHOCTb 3JIEMEHTOB 1O (hopMysie OUHAPHOTO COETUHEHUS.

MeTanpenMeTnble pe3yJabTaThbl Oﬁy‘leHHﬂ

VYuamuiicst JOJKEH ymems.
e (QopmynaMpoBaTh TUIIOTE3Y MO PEIICHUIO POOIeM;

® COCTaBJIATH IIJIaH BBIIIOJIHCHUA y‘IG6HOﬁ 3aia4yu, pPCHICHUA HpO6JIeM TBOPYCCKOTO MU ITOMCKOBOT'O
XapakKTepa, BHIIIOJIHEHHUS IPOEKTa COBMECTHO C YUUTEJIEM;

® COCTaBJIATh TE3UCHI TEKCTA;

® BIJIAJICTh TAKUM BHJIOM H3JI0KEHHSI TEKCTa, KaK OIMCAHUE;

® ICIIOJIB30BAaTh TAaKOM BHJI MBICICHHOIO (HI€albHOr0) MOJCIUPOBAHUS, KaK 3HAKOBOE MOJEIUPOBAHUE
(Ha mpuMepe COCTaBJICHHS CXeM 00pa30BaHUsI XUMHUUECKOH CBS3H);

® 1CIOJIb30BaTh TAaKOM BHJ MaTepHAIbHOrO (IPEAMETHOT0) MOJACIMPOBAHUSA, KaK aHAJIOTOBOE
MOJIeTTUPOBAHHUE;

® UCIOJBb30BaTh TAKOW BMJI MaTEpUATIBHOrO (IPEAMETHOTO0) MOJECIMPOBAHUS, Kak (QU3NYECKOE
MOJIeJIMpOBaHueE (Ha MpUMepe MOJICNIe CTPOCHHS aTOMOB);

®  OIIpCACIATH 00BEKTBI CpaBHCHUA U aCIICKT CPABHCHUA O6"I)GKTOB;

®  BBINOJIHATH HEMOJIHOE OJHOJIMHEWHOE CPAaBHEHUE;

¢  BBIIOJHATDH HCIIOJTHOC KOMIIICKCHOC CPAaBHCHUC,

®  BBIIIOJIHATH IIOJIHOC OHHOHHHeﬁHOe CpaBHCHHC.

Tema 3. IlIpocrbie BemecTBa (Su)

[lonoxkeHne METaAJUIOB M HEMETAUIOB B IEPUOJUYECKOM CHCTEME XUMHUYECKHX diemeHToB /[ U.
MenneneeBa. BaxHeinme npocTbie BEHIECTBA - METAJUIbL: JKEJIE€30, aJlOMUHUM, KaJblIMi, MarHui, HaTpui,
kanuil. O0mue pusnyeckne cBoicTBa METaIIOB.

Baxuelime npocTble BellecTBa - HEMETAIIbl, 00pa30BaHHbIE aTOMaMH KHCJIOPOAa, BOJOPO/a, a30Ta,
cepsl, Qocdopa, yriepoma. CrocoOHOCTH aTOMOB XHUMHYECKHX JJEMEHTOB K OOpa30BaHUIO HECKOJIbKHUX
IPOCTHIX BEIIECTB - AJUIOTPONHUA. AJIJIOTPONHbIE MOAU(UKaLIUK Kuciopoaa, pocdopa u onoBa. MeTtanueckue
Y HEMETAJJINYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTD JAEJIEHHS IPOCTHIX BELIECTB HA METAIIJIbI U
HEMETAJUIBI.

[TocTostnnast Aoraapo. KomudectBo BemiectBa. Moinb. MonsipHas macca. MouspHbeiii  00beM
ra3oo0pasHbIx BemiecTB. KpaTHble eIUHMIIBI KOJIMYEeCTBAa BEIIECTBA — MWIIMMONb U KHJIOMOJb,
MWUIAMOJIIDHAsT M KWIOMOJIIpHAasT Macchl BEIIECTBA, MWUIMMOJIAPHBIA W KUJIOMOJISIPHBIM  0OBEMBbI
ra3o00pa3HbIX BEILIECTB.

Pacuersl ¢ ucCHonb30BaHMEM MOHATHH «KOJWYECTBO BEIIECTBA», «MOJSIPHAs Macca», «MOJISPHBIN
00BEM I'a30B», «IIOCTOSTHHAsT ABOTaJpO».

Pacuernsle 3amaum. 1. BrlunciieHne MoOJIIpHOM Macchl BEIIECTB MO XUMHUYECKUM (opMmynam. 2.
PacueTsl ¢ uCIONb30BaHUEM MOHATUN «KOJIMYECTBO BEILECTBA», «MOJISIPHAs Maccay, «MOJISIpHbIH 00BEM ra3oBy,
«OCTOSsTHHAsI ABOTagpo».

JdemoncTpanun. Hekoropble MeTaulbl M HEMETaJIbl KOJIMYECTBOM BemectBa | Monb. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeameTHble pe3yJbTaThl 00YUCHHUS
VYyamuiicst JOJKEH ymems.
® HCNOJB30BaThb  IPU  XapaKTEPUCTUKE  BEIIECTB  HOHATHUS:  «METALIBD),  «ILJIACTUYHOCTbHY,

«TEIJIONPOBOJHOCTBY,  «IJIEKTPONPOBOAHOCTEY»,  «HEMETAUIbD), «AUIOTPOMUS»,  «AJJIOTPOIHBIE
BUJIOU3MEHEHUS, WU MOJU(DUKAITUN,

® OIHUCHIBATH ITOJIOKEHUE AJIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HEMETALIOB B llepuommueckoil cucreme
XUMHYeCKuX d1eMeHToB /1. 1. MeHaeneeBa;



e Kjaccu(UUUPOBATh MPOCTHIE BELIECTBA HA METAJUIBI U HEMETAILJIbL, JJIEMEHTHI;

® OIpEIENITh IPUHAUIEKHOCTh HEOPTaHNYECKUX BEILIECTB K OTHOMY M3 M3YYEHHBIX KIaCCOB — METAJJIbI
U HEMETaJUIbI;

®  JI0Ka3bIBaTh OTHOCUTEIBHOCTD JE€JICHUS IPOCTHIX BEIIECTB HA METAJUIbI U HEMETAILIIBL;

® XapakTepu3oBaTh oOuIMe (U3NYECKHE CBOWCTBA METAIIIOB;

® YCTaHABJIMBATH IPUUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY CTPOCHHMEM aroMa U XMMHYECKOH CBSI3bIO B
IPOCTHIX BEIIECTBaX — MeTajljlaX U HEMeTalllax;

e 00BACHATH MHOT00Opa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

® ONUCHIBATH CBOMCTBA BEILECTB (HA IPUMEPAX MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB);

e coOmoaTh NpaBula TEXHUKH 0€3011aCHOCTH MPH MTPOBEACHUN HAOIIOICHUH U JIAOOPATOPHBIX OMBITOB;

® CIOJIb30BAaTh IPU PEIIEHUU pACUETHBIX 3a1ad IOHATUSA: «KOJIMYECTBO BEIIECTBA», «MOJb»,
«IIOCTOSIHHAsA ABOTa/Ipo», «MOJIIpHAsi Maccay, «MOJISIPHbIA 00bEM I'a30B», KHOPMaJIbHbIE YCIOBUS;

® [IPOBOJUTH pACU€Thl C MCIOIb30BAHUEM IOHATHM: «KOJMYECTBO BEIIECTBA», «MOJSIpHas Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSTHHAS ABOTAIPOY.

MeTanpeaMeTHble pe3yJbTaThl 00y4YeHHUs!

VYyamuiicst 10JKEH ymems:
® COCTaBJISITh KOHCIIEKT TEKCTA;

®  CaMOCTOSTEJIBLHO MCII0JIb30BaTh HEMOCPEICTBEHHOE HAOIIOACHUE;
® CaMOCTOSTEIBHO OPOPMIISATH OTYET, BKIIOYAIOIINNA OTIMCAHNEe HAOIIOICHUS, €0 PE3yJIbTAaTOB, BEIBOJIOB;
®  BBINOJHATH MOJTHOE KOMIUIEKCHOE CPAaBHEHUE;

L4 BBIIIOJIHATE CPABHCHHC 110 aHAJIOTUH

Tema 4. CoexnHeHHs XMMHYECKHX dJ1eMeHTOB (16 u)

Crenennp oxucieHus. OrnpenesieHUe CTENeHH OKHUCICHUS JJIEMEHTOB IO XHMHYECKOW Gdopmyre
coenquHeHusi. CoctaBienue ¢Gopmyn OWHAPHBIX COEOUHEHHM, OOmMil crnoco® uX Ha3blBaHWs. buUHapHbBIE
COEIMHEHUS: OKCUIBI, XJIOpUbI, cynbduabl u ap. Cocranenue ux ¢opmyi. [IpencraBurenn oKCHAOB: BOAA,
YIJIEKHUCIIBIN Ta3 U HerauieHas u3BecThb. [IpeacTaBuTeny NeTydnx BOJOPOJIHBIX COEAUHEHUMN: XJIOPOBOAOPO U
aMMHaK.

OcHoBaHHs, UX COCTaB M Ha3BaHUA. PacTBOpHUMOCTh OCHOBaHMiI B Boje. TabOmuiia pacTBOPHUMOCTH
TUAPOKCHUIOB M cojiei B Boje. [IpencraButenu mienoyeit: THAPOKCUIBI HATPUA, Kanus U Kaubius. [loHsTHe 0
KaueCTBEHHBIX peakuusax. Maaukaropsl. I3MeHeHne OKpacku MHANKATOPOB B LIEJIOYHOM Cpelie.

Kucnotsl, ux cocta u HazBanus. Knaccudukanus kucnort. [IpeacraButenu KUCaoT: cepHasi, COJIsTHAs U
a3oTHad. VI3MeHeHne oKpacky MHIUKATOPOB B KMCIOTHOM cpefe.

Conu kak Mpou3BOJIHbIE KUCIOT U OCHOBaHMM. X coctaB m Ha3BaHus. PacTBopuMOCTh coieil B Boje.
[TpencraBuTenu comneit: Xaopua HaTpHs, kKapOoHaT U Gocdart KambIus.

AMOpdHBIE U KPUCTAUTHYECKUE BEIIECTBA.

MexMONeKyIApHbIE B3aUMOAECUCTBUSA. THUIBI KPUCTAJUIMYECKUX PELIETOK: HMOHHAs, AaTOMHas,
MOJIEKYJIIpHAs ¥ METaJUTMYecKasi. 3aBUCUMOCTH CBOMCTB BEIIECTB OT TUIOB KPUCTALTUYECKUX PEIICTOK.

BemiectBa MONEKYIIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA COCTaBa JUIsl BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHSI.

UYuctele BemecTBa U cMecu. [Ipumephl KUIKUX, TBEPIBIX U ra3000pa3Hbix cMeceid. CBOMCTBA YMCTHIX
BeIeCcTB U cMmeceil. X cocrtaB. MaccoBasgs u oObeMHas JOJHM KOMIIOHEHTa cMecu. PacdeThl, CBA3aHHEIE C
MCIIOJIb30BAHUEM MOHSATHUS JOJIA.

Pacuérubpie 3amaum. 1. Pacyer MaccoBoii M OOBEMHOM IOJIEH KOMIIOHEHTOB CMECH BEIECTB. 2.
Brluncnenue maccoBoi J0JIM BEIIECTBA B PACTBOpPE MO M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA M Macce
pactBopuTens. 3. BpumcieHne Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOIUMBIX IS
MPUTOTOBJIEHUS ONPEIEICHHON MAacChl PACTBOpA C M3BECTHOM MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.

demoncTpauuu. OOpasnbl OKCHUIIOB, KHCJIOT, OCHOBaHHUN W coieil. Mojennm KpUCTaUTMYeCKUX
peIIeToK XJIopuaa HaTpHsl, anmasa, okcuaa yriueposaa (IV). CrnocoObl pa3nenenust cMecei, TUCTUIIISALNS BOIBIL.



JlaGopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ OoOpa3llaMH BEIIECTB pa3HbIX KiaccoB. 2. Pa3znenenwue
cMeceil.

IIpakTnyeckas padora Ne 3.AHanu3 NOUBHI U BOJBI.

IIpakTnyeckass padora Ne 4.[lpurortoBieHue pacTBopa caxapa C 3aJaHHOHM MaccOBOM JoJei
pPacTBOPEHHOT'O BELIECTBA.
IlpeaMeTHBIE Pe3YJIbTAThl 00YUCHUS

VYyamuiicst 10JKEH ymems:

® CIOJIb30BAaTh MPU XapaKTEPUCTUKE BEIIECTB IMOHITHUS: «CTENEHb OKHUCICHUS», «BAJIEHTHOCTDHY,
«OKCHUJIBI», «OCHOBAHUS», <IICIIOYHM», «KAYECTBCHHAS PEAKIUL», «UHIAUKATOP», «KHCIOTBI»,
«KHUCIIOPOACOEPIKAIINE KHCIOTBI», «OECKUCIOPOIHBIC KHCIOTB), «KUCIOTHAS Cpelay, «IIeJIovHast
cpena», «HEHTpampHas cpena», «mkaiga pH», «comm», «amopdHBIC BEIIECTBA», «KPUCTAJUIMUECKUE
BEIIECTBA», «KPHUCTAJUIMUECKas peIIeTKa», «UOHHAsg KPHUCTAJUIMYECKas pelIeTKay, «aTOMHas
KPUCTAJZIMYECKAsE ~ pelIeTKa», «MOJIKYJSpHas KpUCTAUIMYECKas pelIeTKa», «MeTaJlInuecKas
KPUCTAIIIMYECKAsl PEIIETKAY, «CMECH;

e KIacCH(UIUPOBATH CIIOKHBIC HEOPTaHUIECKHE BEIISCTBA 10 COCTABY HA OKCHJIBI, OCHOBAHUSI, KUCIOTHI
U COJIM; OCHOBAHHUSA, KUCJIOTHl U COJIM IO PACTBOPUMOCTH B BOJE; KHCIOTHI 10 OCHOBHOCTH M COJEp-
YKAHUIO KUCIOPO/a;

® OmIpeleNsITh MPUHAMIC)KHOCTh HEOPTaHUYECKUX BEIISCTB K OJHOMY M3 H3YyYCHHBIX KJIACCOB (OKCHJIBI,
JeTy4re BOAOPOIHBIE COCIMHEHUS, OCHOBAHUS, KUCIOTHI, COJIN) IO PopMyIIe;

® ONUCHIBATH CBOHCTBA OTICIBHBIX IPEACTABUTENCH OKCHUIOB (HAa TpPHUMEpPE BOJBI, YTICKHUCIOrO Tasa,
HETAICHOW M3BECTH), JICTYYUX BOJOPOJHBIX COCJAMHCHUH (Ha MpUMEpe XJIOPOBOAOPOJAa M aMMHAKa),
OCHOBaHUN (Ha MpUMepe THIPOKCHAOB HATpHUsl, Kallusig W KallbliisA), KUCIOT (Ha MpHMepe CEepHOM
KHCJIOTBI) U coJIel (Ha mpuMepe XJI0puaa HaTpusi, kKapOoHaTa Kaablus, Gocdara KaibIus);

® ONpEIEISITh BAJIGHTHOCT U CTEIICHb OKUCIICHUS DJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH ()OPMYJIBI OKCUIOB, OCHOBAHUMN, KUCIIOT U COJIEH MO BaJICHTHOCTSAM M CTENEHSIM OKHUCIICHHS
DJIEMEHTOB, a TaKXKe 3aps/aM HMOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCJIOT, OCHOBAHUU H
COJIeH;

® COCTaBJIATH Ha3BaHUS OKCHJIOB, OCHOBAaHWM, KUCJIOT U COJEi; CpaBHMBATh BAJIGHTHOCTb U CTENEHBb
OKHCJICHUS, OKCHIbI, OCHOBAHUSI, KUCJIOTBI ¥ COJIH IT0 COCTaRBY;

®  ICIIOJIB30BATh TAOJHUILy PACTBOPUMOCTH AJIsl OTIPEIeNIEHUs] PACTBOPHUMOCTH BEIIECTB;

® YCTaHABJIMBATH TEHETHUYECKYIO CBSI3b MEXKIY OKCHIOM W THAPO-KCHJIOM W Hao00OpOT; MPHYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKY CTPOSHHUEM aTOMa, XUMUYECKOH CBSI3bI0 U TUTIOM KPUCTAILTUYECKON peleT-
KU XMMHUYECKUX COCTUHEHHIA;

®  XapaKTepU30BaTh aTOMHBIC, MOJICKYIISIPHBIC, HOHHBIE METAJUTMYECKHE KPUCTALTNICCKUE PEIICTKH;, CPETY
pacTBopa ¢ MOMOIIbIO MIKaibl pH;

® [PUBOJHTH MIPUMEPHI BEIMIECTB C PA3HBIMH TUIIAMU KPUCTALITHYICCKON PEIIETKH;

® MPOBOJUTH HAOIIOJACHHMS 32 CBOMCTBAMH BEIIECTB U SBICHUSIMH, IPOUCXOSIINMHU C BEIIECTBAMU;

e coOM0IaTh MPaBUIia TEXHUKU O€30MMaCHOCTH MPH MPOBEACHUN HAOIIOICHUI U OTIBITOB;

® HCCJIENOBaTh CPeay pacTBOpa C IMOMOIIBI0 WHIAMKATOPOB; IKCIEPHUMEHTAIBHO Pa3IU4aTh KUCIOTHI H
HIENIOYH, MOJIB3YSICh HHIUKATOPAMU;

® HCIIOJIB30BAaTh TPU PEIICHWH pacUYeTHBIX 3aJad TOHSTHS «MaccoBas JOJII JJEMEHTa B BEIICCTBEY,
«MaccoBast JI0JISI PACTBOPEHHOTO BEIIECTBA, «00BEMHAas JI0JIS Ta3000pa3HOTO BEIIECTBAY;

® MPOBOJUTH PACUCTHI C HMCITOJIE30BAHHEM ITOHSATHI «MaccoBas JOJIA JEMEHTA B BEIIECTBE», «MaccoBas
JIOJIsl PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs JIOJIS Ta3000pa3HOTO BEIIECTRAY.

MeranpeameTHsblie pe3yabTaTbl 00y4eHHs



VYyaimuiicst JOJKEH ymems.
® COCTaBJIATH HAa OCHOBE TEKCTa TAOJHIIBI, B TOM 4ucie ¢ mpuMmenenueM cpencts UKT;

® [10]] pyKOBOJICTBOM YUHUTEIs IPOBOJUTH ONOCPEAOBAaHHOE HAOIIOIEHUE

® 0]l PYKOBOJICTBOM YYHTEIs O(GOPMIATH OTYET, BKJIIOYAIOMIMN OMHCAHUE HKCIEPUMEHTA, €ro
pe3yibTaTOB, BEIBOOB;

® OCYILECTBJIATh MHIYKTUBHOE 00001IeHHE (OT €AMHIUYHOIO JOCTOBEPHOTO K 0OIIEMY BEpOSTHOCTHOMY),
T. €. ONPENEIIATh OOIIMe CYIIECTBEHHBIE IPU3HAKHU JABYX M Oosiee 00BEKTOB M (PUKCHPOBATH UX B (hopme
HOHATUS WU CYKICHHUS;

® OCYIIECTBISATH JACIYKTUBHOE 0000meHue (MoABEIeHUE EIUHUYHOIO JIOCTOBEPHOrOo ToN ofIiee
JOCTOBEPHOE), T. €. aKTyaJu3upoBaThb NOHATHE WJIM CYXKICHHE, W OTOXICCTBIATH C HHUM
COOTBETCTBYIOIIHE CYILIECTBEHHbIE IPU3HAKU OJTHOTO WK O0siee 00bEKTOB;

® OmpeneNsiTh aCleKT Kiaccu(uKaluy;

®  OCYILECTBJIAThH KIACCUDUKALMIO;

® 3HaTh U UCIOJb30BAThH Pa3IHuHbIe (OPMBI IIPEACTABICHUS KIacCu(PUKALIUH.

Tema 5. MW3MeHeHusi, MpoUcxoasinue ¢ Bemecrsamu (12y)

[lonsTue sBnNEHU Kak WM3MEHEHUW, NPOUCXOMSAIIMX C BEUIECTBAMU. SIBIICHUS, CBSI3aHHBIE C
W3MEHEHUEM KPHCTAUIMYECKOTO0 CTPOCHHS BEIISCTBA MPHU IMOCTOSIHHOM €ro cocTaBe, (U3UYECKUE SIBIICHUS.
@u3nyeckue SBICHUS B XUMHUM: JUCTWULSINUSA, KPHUCTAJUIM3allMsi, BBIIAPUBAHUE W BO3TOHKA BELIECTB,
HeHTpUudyrupoBaHue.

SIBiIeHMS, CBSI3aHHBIE C U3MEHEHUEM COCTAaBa BEUIECTBA, - XUMUYECKUE peakuud. [Ipu3Haku u ycnoBus
MPOTEKAHUsI XUMHUYECKNX peakiui. [loHaTne o0 9K30- U SHIOTEPMHUYCCKUX pPeaKIMsIX. Peaknum ropeHus: Kak
YACTHBIN CIIydal SK30TEPMUYECKUX PEAKIUH, IPOTEKAIOIIMX C BBIICICHUEM CBETA.

3aKOH COXpPaHEHHUS MACChI BEIIECTB. XUMUYECKUE YpaBHEHUs. 3HAUCHUE UHICKCOB U KOA((UIIUEHTOB.
CocrapneHre ypaBHEHUN XUMHUYECKUX PEaAKITHil.

PacueTsl o xumMuueckuM ypaBHEHUsAM. Penienue 3a1a4 Ha Hax0XKJI€HUE KOJIMYECTBA BEIIECTBA, MAaCChI
i o0beMa MPOAYKTA PEaKIuU M0 KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY UCXOHOTO BellecTBa. Pacuersl ¢
WCIIOJIb30BAHUEM MOHATHUS «I0JIs1», KOT/Ia UCXOJHOE BEIIECTBO JAHO B BUJIE PacTBOpa C 3aJaHHON MaccOBOM
JIOJIEN PaCTBOPEHHOI'O BEUIECTBA HIJIM COJIEPIKUT OMPEIEIECHHYIO IO MPUMECEH.

Peakuuu paznoxenus. [lonsaTue o ckopocT XumMuueckux peakuil. Karanuzaropsl. @epMeHTHI.

Peaknuu coenuuenus. Katanutudeckue u HeKaTaaTuTUUYeCKue peakiuu. OOpatumbie U HEOOpaTUMBbIE
pEaKkuuu.

Peaknun 3amernienus. DIEKTPOXUMUUYECKHUIN sl HAMPsSHKEHUH METAIOB, €ro HUCIOJIb30BAaHUE IS
IIPOTHO3UPOBAHMS BO3MOYKHOCTHU IPOTEKAHUS PEAKLMN MEXAY METaJUIaMM U PacTBOpaMU KHUCIOT. Peakuuu
BBITECHEHUS OJJHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYTMMHU METAJLIAMM.

Peakuuu oOmena. Peakumu HeWTpanuzanuu. YCIOBUS MPOTEKaHHUS peakiuii oOMeHa B pacTBOpax 10
KOHIIA.

Tunel XUMUYECKUX peakiuii (M0 MPU3HAKY «UYUCIO M COCTaB HMCXOAHBIX BEIIECTB W MPOAYKTOB
peakiu») Ha MpUMEpPE CBOMCTB BOJbI. Peakiusi pas3nokeHus - 3JeKTposin3 Bojbl. Peakiuu coenuHeHHs -
B3aMMOJICUCTBHE BOJBI C OKCUJAMH METAJUIOB U HemeTauloB. [loHsaTue «ruapokcuab». Peakuuu 3amerneHus -
B3aUMOJICMCTBUE BOJIbI C INEJTOYHBIMU M IIEJIOYHO3EMEIbHBIMU MeTalaMu. Peakiiuu oOMeHa (Ha mpumepe
TUAPONN3a Cynb(UIa aTIOMUHUS U KapOu1a KaabIlus).

Pacuérnbie 3agaum. 1. BeruncieHnre no XMUMHYECKUM YPAaBHEHUSM MacChl HJIM KOJIMYECTBA BEIIECTBA
110 U3BECTHOM MAacCe WA KOJIMYECTBY BELIECTBA OJHOIO U3 BCTYNAKOIIUX B PEAKLMIO BEIIECTB WIM MPOIYKTOB
peakmuu. 2. Beraucienne macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKIuu, €CIM W3BECTHA macca
MCXOJIHOTO BEUIECTBA, COJEPIKAILEro OMPENEICHHYIO JI0M0 mpumeceil. 3. Boluncienne Macchl (KOJIMYECTBA
BeIeCTBa, 00bEeMa) MPOJYKTa PEaKklMH, CIM M3BECTHa Macca pacTBOpa M MaccoBas JIOJISI PACTBOPEHHOTO
BEIIIECTBA.

IIpeaMeTHBIE Pe3YabTATHI 00YUEHUS

VYyamuiicst JOJKEH ymems.
e iIaccH(UIUPOBATh XUMUYECKUE PEAKIMU IO YHCIYy U COCTaBy HMCXOJHBIX BEIIECTB U MPOIYKTOB
peaxiuu; TermoBoMy 3P PeKTy; HapaBICHUIO MPOTEKAHMS PEaKIIUK; yYaCTHIO KaTalu3aTopa,



MCIIOJIb30BaTh Ta0JIUIly PACTBOPUMOCTH ISl OIPEIeNIEHNs] BO3SMOKHOCTH IIPOTEKaHUsl peakluii oOMeHa;
ANEKTPOXUMHUYECKUN P HANpsHKEHUH (aKTUBHOCTH) METAJUIOB JUIsl OMNpeAeNieHUS BO3MOXKHOCTHU
MPOTEKAaHUs PEaKINil MEeX Ay METaJlIaMH U BOJAHBIMHU PaCTBOPAMHU KHUCIIOT U COJIEH;

HAOJIO/IaTh W OINHUCHIBATh MPHU3HAKKA M YCJIOBHSI TEYCHUS XMMHUYECKHX PEaKIUi, JeNaTh BHIBOJLI HA
OCHOBaHUU aHalIM3a HAOJO/IEHUI 32 SKCIIEPUMEHTOM;

MPOBOAMTH PACYEThl MO0 XUMHUYECKHM YpPaBHEHHSIM Ha HAXO0XKJICHHE KOJMYECTBA, MAcChl WM O0beMa
IOPOJYKTa pEeaklHUU IO KOJIMYECTBY, Macce WM 00bEeMy HCXOIHOTO BEIIECTBA; C MCIOJIb30BAaHHEM
MOHSTUS «IOJIS», KOTJa HCXOJHOE BEIIEeCTBO J1aHO B BHJIE PACcTBOpAa C 3aJaHHOW MaccoBOW JOJjei
PacTBOPEHHOI'O BEUIECTBA UITU COACPKUT OIPEAETICHHYIO OO TPUMECEH.

MeTal’[peZ[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM 4Hcie ¢ npuMeHeHneM cpeacts UKT;
CaMOCTOATENIFHO O(OPMIISATh OTYET, BKJIIOYAIONIMK ONHMCAaHHE OHKCIIEPUMEHTA, €ro pe3yibTaToB,
BBIBOJIOB;
UCIIOJIB30BaTh TAKOH BHJ MBICJICHHOTO (MICATBHOT0) MOACITHUPOBAHMS, KaK 3HAKOBOE MOJAEITHPOBAHUE
(Ha MpuMepe ypaBHEHNH XUMHUYECKUX PEaAKIIHii);
pa3nuyath 00BEM U COJepKAHNE TIOHSITHIA;
pa3IuyaTh PoJ0BOE U BHIOBOE MOHSITHS;
OCYIIECTBIISATH POJAOBUIOBOE ONPEICIICHHE TIOHSITHH.
Jemonctpauuu. [Ipumeps ¢puznyeckux siBICHUI; a) u1aBneHne napapuna; 6) auddysus qymmcTex

BEIECTB C TOpsALIeH JaMIouku HakaiuBaHus. [IpuMepbl XUMHMUYECKUX SIBJIECHUI: a) ropeHue MarHus; O)
B3aMMOJICHCTBHE COJISHOM KHUCJIOTBI C MpPaMOpOM WJIM MeNoM; B) moiydeHue ruapokcuaa memu (I1); r)
pacTBOpEHHE MOJIyYeHHOI'0 T'MJIPOKCUAA B KUCI0TaX; 1) B3aumojeiicteue okcuaa menu (1) ¢ ceproil kucnoroit
IpU HarpeBaHUHU; €) pa3JIoKEHHWE IIepMaHraHaTa Kallus; >K) B3aUMOJIEHCTBUE pa30aBIEHHBIX KHUCJIOT C
MeTaJIaMH.

ﬂaﬁopaTopHLIe ONBITHI. 3. CpaBHeHI/Ie CKOPOCTH HCIIAPCHHA BOAbI U CIIMPTA 110 MCUC3HOBCHUIO UX

Karesab Ha punpTpoBaibHON Oymare. 4. OkucieHne MeIu B IUIaMEHU CIIUPTOBKHU WM Topenku. 5. [lomyTHeHMe
M3BECTKOBOM BOJBI OT BBIABIXAEMOIO YIUVIEKHCIOro rasa. 6. IlomydeHue yriaekucioro rasa B3auMOJEHCTBUEM
COJIbI ¥ KMCIIOTHI. 7. 3amelienrne Meau B pactBope xiopuaa meau (II) xenezom.

IIpakTnyeckas padora Ne S.IIpu3Haky XMMHUYECKHUX PEAKIIMH.

IIpeaMeTHBIE Pe3YJIbTATHI 00YUE€HHUS

Yyamuiics 10JKEH ymems.:

oOparmaTbcsi ¢ JabOpaTOPHBIM 00OPYIOBAaHWEM M HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH;

BBIMOJIHATh NpOCTeiline mpuemMbl padoThl € J1abopaTOpHBIM 000pYyIOBaHUEM: J1a0OPATOPHBIM
ITaTUBOM; CIIUPTOBKOM;

HaOJIr01aTh 32 CBOMCTBAMH BEILIECTB U SBJICHUSMH, IPOUCXOASIIUMHU C BEIIECTBAMU;

OIMCBHIBATh XUMHUYECKUI IKCIEPUMEHT C IMOMOIIbI0 €CTECTBEHHOT0 (PYyCCKOTO WIJIM POJIHOTO) fA3bIKA U
SI3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 10 pe3ysbTaTaM MPOBEJECHHOIO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C ONPEIEIEHHON MaCCOBOU JT0JIEW paCTBOPEHHOTO BEIIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOI'O B HEM BELIECTBA.

MertanpeameTHblie pe3yJibTaThbl 00yYeHHs

VYyamuiicst JOJKEH ymems.



CaMOCTOATCIIBbHO UCIIOJb30BAaTh OITOCPEAOBAHHOC Ha6J'IIO,Z[CHI/IC.

Tema 6. Teopus 3/1eKTPOINTHYECKON TUCCOUALNHI M CBOMCTBA KJIACCOB HEOPTaHUYECKUX COeAMHEHUH
(22 w)

[lonatne 00 HIEKTPOIUTHYECKON AMCCOLMAIMK. OJEKTPOJIUTHI W HEIIEKTPOIHUTHL. MeXaHu3M
JUCCOLMALMU JJIEKTPOJINTOB € PA3IMYHBIM THUIIOM XUMHUYECKOW CBs3U. CTENEeHb 3JIEKTPOIUTHYECKON
nucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKECHHSI TEOPUHU DJIEKTPOJMTUYECKOW aucconuanuu. VOHHbIE ypaBHEHHs pEaKLMiA.
VYcnoBus MpOTEKaHUs Peakliud 0OMEHa MEKAY 3JICKTPOJIMTAMU JI0 KOHIIA B CBETE MOHHBIX ITPEACTABICHUH.

Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnorsl, ux xnaccupukanmsa. Jlucconmanuss KHUCIOT M HUX CBOHCTBA B CBET€ TEOPUHU
ANEKTPOIUTUYECKON auccounanuu. MoJeKyIapHble U MOHHBIE YPaBHEHUSI pPEaKUMil KUCIOT. B3aumonerncreue
KHCJIOT C METAJJIaMH. DJIEKTPOXUMHUYECKUN Pl HAIIPSHDKEHUH METAJUIOB. B3auMonencTBrue KUCIOT ¢ OKCHIAaMHU
MeTauIoB. B3anMOIENCTBHE KUCIOT ¢ OCHOBAaHUSMHU - peaklMs HEUTpaau3aluu. B3auMoneucTBUE KHUCIIOT C
coisimu. Mcnonb3oBanue TabauIbl paCTBOPUMOCTH AJIS XapAKTEPUCTUKHA XUMUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanusl, WX Kiaccupukanms. Jucconumanus OCHOBAaHMH M HMX CBOICTBA B CBETE TEOPUH
EKTPOIMTUYECKON Aucconranuy. B3anMoznelcTBue OCHOBaHMM C KHMCIOTaMHU, KUCJIOTHBIMH OKCHJIAMHU U
coisiMu. Vcrionp30BaHME TAONUIBI PACTBOPHUMOCTH ISl XaPAKTEPUCTHKH XMMHUYECKHX CBOIMCTB OCHOBaHWH.
Paznoxenue HEPACTBOPUMBIX OCHOBaHUI pu HarpeBaHuu.
Comu, ux kimaccuuKamus W AUCCOLMALMS PA3IMUYHBIX THUMOB cojiedi. CBoOWCTBa COJEl B CBETE TEOPUHU
INEKTPOIMTUYECKON rcconranuy. BzaumoneincTBue coiel ¢ MeTajllaMH, yCIOBHsI IPOTEKAHUS ITUX pEaKLUi.
BsanmMopneiicTBue conel ¢ KHUCIOTaMU, OCHOBAaHUSMHU M COJISIMU. Vcroib30BaHue TaOJIUIBI pACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIECH.

O06o0muieHne cBeneHnit 00 OKCHIaX, NX KiIacCu(UKAINN 1 XUMUYECKAX CBOMCTBAX.

I'enernyeckue psiibl METAJIIOB U HEMETAUIOB. ['eHeTHYECKas CBA3b MEXY KJIaCCaMU HEOPTaHUYECKUX
BEILIECTB

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OKHUCIUTENb W BOCCTAHOBMUTENb, OKHUCICHUE U
BOCCTaHOBJICHHE.

Peakiium noHHOro oOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHue ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOAOM JIEKTPOHHOIO OasiaHca.

CBoiicTBa MpPOCTBIX BEUIECTB - METANIOB M HEMETAUIOB, KHUCIOT W COJed B CBETe IpeACTaBIE€HUH 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.

IIpeaMeTHBbIE PE3YJIbTATHI 00YUEHHUS

Yyamuiics 0JKEH ymems.

®  JCIOJIB30BaTh MPHU XAPAKTEPUCTUKE MPEBPALIECHNN BEIIECTB NOHATUSA: «PACTBOP», «IIIEKTPOIUTUYECKAS
JUCCOLUALU», <QIEKTPOJIUTBI», «HEIIEKTPOIUTH), «CTEINEHb IUCCOLUALMNY», «CUIIBHBIE JJIEKT-
POJIMTBI», «clabble AIIEKTPOIMUTBDY, «KATHOHBD), «AHHUOHBD»Y, «KHCIOTBI», «OCHOBAHUSN», «COJNY,
«MOHHBIE PEAKIMM», «HECOJe00pa3yIoIue OKCHJIBD», «coeo0pa3yolue OKCUABD), «OCHOBHbBIE
OKCHJIbI», «KMCJIOTHBIE OKCHUJIBI», «CPEIHUE COIIN», KKUCIBIE COJIN», KOCHOBHBIE COJINY», «T€HETUYECKUI
pAn»,  «OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIE  PEAKUUU»,  «OKHCIUTEIB»,  «BOCCTAHOBUTEIDY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

® ONUCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUECKHUII Ipolecc;

® JUIIOCTPUPOBATh NPHUMEPAMH OCHOBHBIE IIOJOKEHHSI TEOPUHM DJIEKTPOJIUTHYECKON HCCOLUALNN;
TeHETHYECKYIO B3aUMOCBS3b MEX/Ty BEIIeCTBaMH (IIPOCTOE BEIIECTBO — OKCHUJ — TUIPOKCH]I — COJIb);

®  XapaKTepu30OBaTh OOIIME XMMHUYECKHE CBOMCTBA KMCIOTHBIX U OCHOBHBIX OKCHJIOB, KMCIIOT, OCHOBaHUI
U COJEH ¢ MO3UUUH TEOPUH DJIEKTPOJIUTUYECKONM JIUCCOLMALMM; CYIIHOCTh DJIEKTPOIUTHYECKON
JUCCOLMAIMU BEIIECTB C KOBAJICHTHOW IIOJSPHOM M HOHHOM XHMHMYECKOW CBS3bHO; CYIIHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUL;

® [PUBOJAUTH IMPUMCEPHBI peaKum‘/'I, MOATBCPKAAIOIMIUX XUMHYCCKUC CBOMCTBA KHCIOTHBIX M OCHOBHBIX



OKCHJIOB, KHUCJIOT, OCHOBAaHUU M COJIEH; CYIIECTBOBAHHUE B3aMMOCBSI3M MEXIY OCHOBHBIMHU KJIACCAMH
HEOPTraHUYECKUX BEIECTB;

KJIACCU(PUIIMPOBATh XUMHYECKHE pEaKIUU IO «U3MEHEHUIO CTElEeHEeW OKHCIEHUS SJIEMEHTOB,
00pa3yoIux pearupyromnre BeuecTBay;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON JUCCOIMAIIUN KUCIIOT, OCHOBAaHUH U COJIEH; MOJIEKYIspHbIE,
MOJIHBIE M COKpAICHHbIE HOHHBIE YPAaBHEHMSI PEAKIMH C Yy4acTHEM OJJIEKTPOJIUTOB; YpaBHEHHUS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKLUNA, UCHOJIb3YyS METOJ AJIEKTPOHHOro OajaHca; ypaBHEHHS
peakiuii, COOTBETCTBYIOIIMX MOCIEAOBATEIBHOCTH (IIEMOYKE») MPEBPALICHUN HEOPTraHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB;

ONpEeNATh OKHCIUTENIb M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJCHHE B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUX;

yCTaHaBIMBATh NPUYMHHO-CIIEICTBEHHBIEC CBA3H: KJIacC BEUIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA,
HAOJIO/IaTh U OMHCHIBATH PEAKIIMH MEXKIY JJICKTPOJUTAMHU C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

MPOBOJIUTH OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

MeTanpez[MeTm,le pe3yJdbTaThbl oﬁyqe}mﬂ

VYuamuiicst JOJKEH ymems.

JIeJIaTh IOMETKH, BBITUCKHU, IUTHPOBAHHUE TEKCTA;

COCTaBJIIATH JNOKJIA;

COCTaBJISITh HA OCHOBE TE€KCTa IpauKu, B TOM yuciie ¢ npuMeHeHueM cpeacts MKT;

BIIQJICTh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PaCCyKIECHUE;

UCIIOJIb30BaTh TAKOH BHJ MBICJIEHHOIO (MI€aJIbHOT0) MOJCIMPOBAHMS, KaK 3HAKOBOE MOJAEIMPOBAHUE
(Ha mpumepe ypaBHEHUH peakuuil AMCCOLMallMM, WOHHBIX YPAaBHEHMM peakuuil, MOoJypeakiuii
OKHCJIEHUSA-BOCCTAHOBJICHMUS);

pas3nyaTh KOMIIOHEHTHI JJ0Ka3aTelbCTBA (TE€3UC, apryMEHTHI U OPMY J10Ka3aTeNbCTBA);

OCYILIECTBIIATh MPSAMOE UHAYKTUBHOE J10Ka3aTEIbCTBO.

ﬂeMOHCTpaHHH. HcneiTaHue BEIMIECTB U HX pacTBOpPOB Ha JJICKTPOIPOBOAHOCTD. 3aBHCHMOCTD

3JIEKTPONPOBOTHOCTA YKCYCHOM KHCJIOTBI OT KOHUEHTpauuu. B3anmoneicTBHE IMHKA C CEpOH, CONSTHOU
kucnotoi, xinopunom meau (II). ['openne marawms.

JlabopaTopHble onbIThI. 8. Peakiuu, XxapakTepHbIe NIl paCTBOPOB KUCIIOT (COISHOM MM CepHOIN). 9.

Peakiuu, xapakTepHble /Ui paCTBOPOB Hienouel (ruapokcuaoB HaTpust uiau kanus). 10. [Tonyuenue u cBoiicTBa
HEpAacTBOPUMOI'0 OCHOBaHMs, HampuMmep ruapokcuga meau (II). 11. Peakumu, xapaktepHble 1Jii pacTBOPOB
coseii (Hanpumep, i xsopuaa meau (I1)). 12. Peakiuu, xapakTepHble 1J11 OCHOBHBIX OKCHJIOB (Hampumep, JUis
okcuna kanpius). 13. Peakiuu, XxapakTepHble 1711 KUCJIOTHBIX OKCHUIOB (Hampumep, ISl YIJIEKUCIIOTO rasa).

IIpakTnyeckas padora Ne 6. CoiicTBa KMCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEH.
IIpakTuyeckas padora Ne 7. Pemenne skcriepuMeHTAIbHBIX 3a/1au.

IIpenmerHble pe3yJbTaThl 00y4eHHs

Yyamuiics 10JKEH ymems:

oOparmaTecsi ¢ JabOpaTOpPHBIM 00OPYIOBAaHWEM WM HAarpeBaTeIbHBIMUA MPUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH;

BBINOJIHATH TPOCTEHINe NpueMbl oOpalieHus ¢ JabopaTOpHBIM 000pyIOBaHHEM: JabOpaTOPHBIM



ITaTUBOM, CIUPTOBKOW;

e HaOJIIOMATh 32 CBOMCTBAMH BEIIECTB U SBJICHHUSIMH, IPOUCXOISIINMHE C BEIIECTBAMH;

® ONKCHIBATH XUMUYECKUM HKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WM POIHOTO) si3bIKa U
SI3pIKA XMMUU;

® JCJIaThb BBIBOJLI IO PE3yJibTaTaM IMIPOBCACHHOT'O SKCIICPUMCHTA.

MeTal’[peZ[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems.
® OmpeneNsTh, UCXOAd U3 y4eOHOU 3a7auu, HEOOXOJUMOCTh HEMOCPEICTBEHHOTO MJIM OMOCPEIOBAHHOTO
HAOJIIOICHNS,

®  CaMOCTOATENbHO (HOPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH BBIITY CKHUKOB.

BbIYCKHUK HAVUMTCSH:

* OMHCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HBIX BEUIECTB, BBIACISAA UX CYIIECTBEHHbIE IPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUI0O W CBOWCTBAM, YCTAHABJIMBATh MPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA,

® paCKpbIBaTb CMBICJI OCHOBHBLIX XHUMHUYCCKHUX HOHATHH «aToM», «MOJICKYJIa», «XUMHUYECKUU 3JIEMCHT»,
«IPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAIEHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHMHH;

* 1300pakaTh COCTAaB MPOCTEHINX BEHIECTB C MOMOIIBI0 XUMUYECKAX (POPMYI U CYHTHOCTh XUMHUECKUX
peaKIuil C MOMOIIBI0 XUMHUUECKUX YpaBHEHUI;

* BBIYUCJISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaK)K€ MAacCCOBYIO JIOJIIO
XUMHYECKOT0 DJIEMEHTA B COSAMHEHMSIX JJIs OLICHKH MX MPAaKTUYECKOI 3HAYUMOCTH;

¢ CpaBHHUBATH 110 COCTABY OKCH/Ibl, OCHOBAHUA, KUCJIOTBI, COJIN,

* KJ1acCU(UIUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU IO COCTaBY;

* II0JIL30BAThCS JIA0OPATOPHBIM 0OOPYIOBAHUEM M XUMHUYECKOU MOCYI0H;

* IPOBOJUTH HECIOKHBIE XMUMHUYECKHUE OMbBITHI U HAOMIOACHHS 32 WM3MEHEHHUSIMH CBOMCTB BEIIECTB B
Mpollecce MX MPEeBpallleHH; cOOM0AaTh MpaBuiIa TEXHUKA O€30MacHOCTU MPHU MPOBEICHUM HAOIIOJACHHUN U
OTIBITOB;

® pa3jin4aTb OKCIICPUMCHTAJIBHO KHCIIOTBI H HIéJ'IO‘II/I, MOJIB3YsCh HHJIUKaTOpaMu; OCO3HaBaThb
HEO0OXOIUMOCTh COOTI0eHHS Mep 0€30MacCHOCTH IPpU 0OpAIIeHNUH C KUCIOTaMH U [IeI0YaMHU.

* PacKpBIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menaeneena;

* ONUCBIBAThH U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY IEPUOANUECKON CHCTEMbI XUMUYECKUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEP M pacHpeesIeHue YUCia 3JIEKTPOHOB MO 3JEKTPOHHBIM CIIOSM
ATOMOB XMUMHMUYECKHUX 3JIEMEHTOB MaJIbIX EPUO0B NEPUOIUUECKON CUCTEMBI, a TAKIKE KAJIUSI U KalbIUs;

* pa3MyaTh BUABl XUMHYECKOW CBA3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYI0, KOBAJICHTHYIO HEMOJSIPHYIO U
METaJUIMYECKYIO;

* 1300pakaTh SJEKTPOHHO-UOHHBIE (OPMYJIBI BEHIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBS3SIMU Pa3HOTO
BUJIA;

* BBISIBIISITL 3aBUCHMOCTL CBOWCTB BCIICCTB OT CTPOCHUA HUX KPUCTATINYCCKUX peHIéTOKZ HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUECKHX;

® XapakTECpU3oBaTb XUMHUYCCKUEC OJJICMCHTBI M HX COCAWMHCHUSA HA OCHOBC IIOJOXKCHHA JJICMCHTOB B
MEPUOANYECKON CHCcTeMe U 0COOCHHOCTEH CTPOSHUS X aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAYEHUE NEPUOAMYECKOTO 3aKOHA U MEPUOIUYECK O
CUCTeMBbl XHMHuUecKux »dnemMeHToB [I. V1. MenzaeneeBa; ¢ OOBSCHATH CYTh XHMHUYECKHX TIPOIECCOB U HUX
MMPUHIUITHAJIIBHOC OTJINYUC OT (1)I/ISI/IIIeCKI/IX;

® Ha3bIBATh IPU3HAKU U YCIIOBUSA NPOTEKAHUA XUMHUYCCKUX peaKuHﬁ;

* YCTAHABIIMBATh MPUHAIJICKHOCTh XHMHUUYECKOW pPEAKIUU K OINPEeACIEHHOMY THUIy IO OIHOMY W3
KJIaCCU(UKALMOHHBIX IPU3HAKOB: 1) IO YKCITY U COCTaBY MCXOJHBIX BELIECTB U MPOAYKTOB peakiuu (peakuu
COCIMHEHUS, PA3NIOKEHHUs, 3aMEeIIeHUs] 1 O0OMeHa); 2) MO BBIACIECHUIO WJIM TIOTJIOMICHUIO TEIUIOTHI (peakuuu
AK30TEPMHUYECKUE W DHIOTEPMHUECKHE); 3) 0 M3MEHEHUIO CTETCHEW OKHCICHUS XUMHUYECKHX JJIEMEHTOB



(peakuu OKHCIMTEILHO-BOCCTAHOBHUTEINbHBIC); 4) M0 00paTUMOCTH Tporecca (peakiuu oOpaThuMbie |
HEoOpaTUMBIE);

* COCTABIIAITh YpPaBHEHHUS JJIEKTPOJIUTUYECKOM TUCCOLMALMU KHUCJOT, INEJIOoYell, coyield; MOJIHbIE W
COKpaIEHHbIC HOHHBIC YPABHEHUS peakiuii 0OMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINH;

* IPOTHO3UPOBATh MPOAYKTHl XUMHYECKHX peakiuui 1o ¢GopMyaaM/Ha3BaHUSIM HUCXOJHBIX BEIIECTB;
OTIpeNIeNIATh UCXOIHBIE BEIIECTBA MO (hOpMysiaM/Ha3BaHHUSIM MPOAYKTOB PEAKIINH;

* COCTaBIIATh YPaBHEHHs PEAKIIMil, COOTBETCTBYIOIIUX IMOCJIEI0BATEIILHOCTH («IEMOYKEe») MpeBpalleHui
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

* BBISIBJISITh B TIPOIECCE JKCIEPUMEHTa IpPHU3HAKH, CBUICTEIHCTBYIOIIME O MPOTEKAHUM XUMHUYECKOU
peaxiuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOIO BEIIECTBA,;

* OIPENENATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT U IIENOoYed MO HM3MEHEHHI0 OKpacKu
WH/INKAaTOPOB;

* IPOBOJUTH KAUYECTBEHHBIC PEAKIMH, MOATBEP)KIAIOIIME HAIU4YMe B BOJHBIX pAcTBOpPax BELIECTB
OTJENBHBIX HOHOB

* OIPENENATh NMPUHAMICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJAHOMY M3 HM3YUYEHHBIX KIIACCOB/TPYIII:
METaJUIbl U HEMETAJLJIbI, OKCUbI, OCHOBAHUS, KUCIOTHI, COJIU;

* COCTaBIIATH (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;

* OTIPE/ICISITh BAJICHTHOCTh M CTETIEHb OKHUCJICHHUS JIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (POPMYJIbI HEOPTraHMYECKHX COCIWHEHUN MO BAJICHTHOCTSAM U CTENEHSM OKHUCJICHUS
9JIEMEHTOB, a TAKXKE 3apsi/laM HOHOB, YKa3aHHBIM B TAa0JIUIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH;

* O0BACHATH 3aKOHOMEPHOCTHM HW3MEHEHUS (PU3UYECKUX M XHMHUYECKUX CBOMCTB NPOCTBHIX BEIIECTB
(MeTayUIOB M HEMETAJUIOB) U MX BBICHIMX OKCHIIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO MEPHUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepPHBIE LIS IPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* HA3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapakTepHBbIC IS KaXJOr0 M3 KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: KUCIIOT, OCHOBAHUIA, COTIEH;

* IPUBOANTH TPUMEPHI PEAKINN, MOATBEPKIAOIINX XMMUYECKHE CBOWCTBA HEOPTaHUYECKHX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHHI U COJEH;

* OIPENENATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIHLHO-BOCCTAHOBUTEIBHbBIX
peaKIusx;

* COCTaBJIATh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIN OamaHc (JUIsi M3yUYEHHBIX PEaKIUii) MO MPEeAIOKEHHBIM
CXEMaM peaKLnil;

* IPOBOJIUTH J1A0OPATOPHBIE OIBITHL, TTOATBEPKIAIOIINE XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOpPraHMYEeCKUX BEIIECTB;

BbINyCKHUK IOJYYHT BO3MOKHOCTh HAYYHUTHCH:

* IPaMOTHO 00palaThCs ¢ BEIIECTBaAMU B IOBCEITHEBHOM JKH3HH;

* OCO3HaBaThb HEOOXOAMMOCTb COOJIFOJCHMS MpPaBUI HSKOJIOTMYECKH O€30IacHOTO IOBEIEHUS B
OKpY>Karolle NpUPOTHON CPENE;

* IOHUMAaTh CMBICI M HEOOXOJUMOCTb COOJIOACHUS NpPEANUCAHHM, MpeslaraéMblX B MHCTPYKIUSAX 10
MCIIOJIb30BaHUIO JIEKApCTB, CPEACTB OBITOBOM XUMUHU U JP.;

* UCTOJIB30BAaTh NPUOOPETEHHBIC KIIOUEBbIE KOMIIETEHTHOCTH IIPU BBINOJIHEHUHM HCCIIEI0BATEbCKUX
IPOEKTOB O N3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYUYEHHS U paclio3HABaHMsI BELLIECTB;

* pa3BUBaTb KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HCIOJb3Yysl CpPEACTBA YCTHOMW U IUCBbMEHHOMU
KOMMYHUKAIlMM TMpu paboTe ¢ TeKcTaMh YydyeOHMKa U JOIOJIHUTENbHON JIUTEepaTypol, CIpPaBOYHBIMHU
TaOJIUIIAMU, TPOSIBIATH TOTOBHOCTh K YBAXEHHWIO WHOW TOYKM 3pEHUS NpU OOCYXIEHHH pPe3yJbTaToB
BBINIOJTHEHHON paboThI;

* 00BEKTUBHO OLIEHUBATh MH(OPMAIIMIO O BEIIECTBAX U XUMHUUECKUX MpoIeccax, KPUTUUECKH OTHOCUTHCS
K IICEBJOHAY4YHOH WHGOpMaIui, HETO0OpPOCOBECTHOW peKiIaMe, Kacalolleicsi HCIOIb30BaHUS Pa3InYHbIX
BEIIECTB.

* 0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUM JUIsl MPAKTUYECKOM JIeSATEIbHOCTH YEI0BEKa;

* OMHCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSISI IOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANMYECKONM CHCTEMbl XHMHUYECKUX DJIEMEHTOB IJIf
OOBSICHEHUS U NIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;




* pa3BuBaTh HMHGOPMAIMOHHYIO KOMIETEHTHOCTh TIOCPEJCTBOM yIayOJieHHWs 3HaHUKW 00 WCTOpUU
CTAHOBJICHUSI XMMUYECKON HAYKH, €€ OCHOBHBIX MOHATUN, IEPUOAUYECKOrO 3aKOHA KaK OJHOTO U3 BaXKHEUIINX
3aKOHOB MPUPOJIBI, & TAKKE O COBPEMEHHBIX TOCTUKECHHSIX HAYKU U TEXHHUKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJIHBIC MOHHBIC YPABHEHUS IO COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIMI, MOATBEPKIAIOIMIMX CYIIECTBOBAHUE B3aMMOCBSI3M MEXKY OCHOBHBIMHU
KJIACCaMU HEOPIaHUYECKUX BEILECTB;

* IPOTHO3UPOBATh PE3yJbTAThl BO3ICUCTBHS Pa3IUYHBIX (DAKTOPOB Ha M3MEHEHHE CKOPOCTH XUMHUUYECKOU
peakiuu;

* POTHO3UPOBATh PE3YyJbTaThl BO3ACHCTBUS pPa3IUYHBIX (AKTOPOB HA CMEIICHUE XHMHYECKOTO
PaBHOBECHS.

* IPOTHO3UPOBATh XUMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

* POTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC WM BOCCTAHOBHUTEIILHBIC CBONCTBA
C YYETOM CTEINECHEN OKUCIIECHHUS 3JIEMEHTOB, BXOAILNUX B €r0 COCTaB;

* BBISIBJIATh CYIIECTBOBAHHUE I'€HETUYECKON B3aMMOCBS3M MEXKAY BELIECTBAMU B PsAY: IMPOCTOE BEIIECTBO
— OKCHJI — THUAPOKCHU — COJIb;

* OpraHU30BbIBATh, MPOBOJUTH YYCHUUYECKHE MPOEKTHI MO HCCIEIOBAHUIO CBOMCTB BEILIECTB, UMEIOIIMNX
BAKHOE MPAKTUYECKOE 3HAUCHUE.

Y4ueOHO-MEeTOANYIECKHI KOMILIEKT:
1. VYuyebnuk O.C. I'abpuensn, «Xumus» 8 kiacc, M. «Zlpoday, 2016rozaa.

2. T'abpuensn O.C., Bucko6oitaukosa H.II., flirykoBa A.B. HactonbHas kaura yaurens. Xumusi. 8 KiI.:
Mertonudeckoe mocodue. — M.: [lpoda.

3. Tabpuenssa O.C. Hzyuaem xumuio B 8 ki.. mumakrudeckue marepuansl / O.C. I'abpuensH, T.B.
CmupnoBa. — M.: biuk mtoc

4. Xumus: 8§ Kiacc: KOHTPOJIbHBIE U MpoBepouHble paboThl kK ydeObHuky O.C. I'abpuensnHa «Xumus. 8
knacey / O.C. 'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

5. Anxumuk (http://www.alhimik.ru/) - omuH u3 nydmux CcalTOB PYCCKOS3BIYHOTO XUMHYECKOIO
HuTepHeTa OpUEHTHPOBAHHBIN HA YUUTENS U YUCHUKA, IIPETNojaBaTelis U CTyACHTA.

6. Xwumus (8-11 kmacc). BupryansHas nadopatopus (yaeOHOE IEKTPOHHOE U3JaHUE)



KanennapHo - reMaTH4eckoe IVIaHNPOBAHHeE.
Kypc «Heoprannueckas xumus» 8 kiaacc (0a30Bblii ypoBeHb)

Hara ®opmsbl [Inanupyemsle pe3ysbTaThl
No OcHoBHbBIE u O6opytoBa Jomanra
Tema Lens MIOHATUSA U METOJbl | DKCIIEPUMEHT YUYECHUK YYECHUK ee
o/ | mwiad | gakr HUE
TEPMUHBI npenojia n/3HaTh n/ymeTh 3aJaHue
BaHUS
1 2 3 4 5 6 7 8 9 10 11 12
BBEJIEHUE (6 uacos)
1 XuMus - Jlate noHsatue | Xumus, YOHM | JL. p. Ne 1. Ionsarus: Paszanuare N3nemus Bsene-
HayKa o 0 IpeaMeTe BELIECTBO, ®poHTa | 3HAKOMCTBO C | «XHUMHU- MTOHSTHS: U3 CTEKJIa U | HUE.
BEILECTBAX | XUMHH. XUMUYECKUN | JIbHBIN oOpa3amu YECKUU «BelecTBo» | amoMuuus. | § 1, ymp.
ux CdopmupoBart | 31eMeHT, IPOCTBIX U AIIEMEHT», U «TEeJI0», Mopnenu 3,6,10
CBOMCTBAaX | b poCTOE CJIOKHBIX «Be- «IPOCTOE MOJIEKYJT
U TIpeBpa- NepBOHAYaJb | BEIIECTBO, BEILIECTB IIECTBOY, BEILIECTBO» U
HICHUSX. HbIE CJI0’)KHOE . Uznenus «aTOMBI», «XUMHUYECKHUI
IIPEJICTABICHH | BELIECTBO U3 CTEKJIA U «MOJIEKYJBDY | DJIEMEHT)
1 0 ATIOMUHMUS.
BEIIIECTBE, O Monenn
XUMUYECKOM MOJIEKYJT
DJIEMEHTE
2 IIpespame | [ate Xumnyeckoe | KY JLp.Ne3 ITonsTne Orinyars Mennas §2,
HUS Be- MIPE/ICTABJICHH | SIBJICHUE, Texymu | [Ipokanu «XUMHU- XUMUU MpoBOJIOKa, | ymp. 1,
IIECTB. €eo ¢busnueckue 51 BaHHE ME]I- yeckas YECKUe CIUpPTOBKa, | 2.
Posb XAMHYECKON | SABJICHUA, VYup. 1-3 | HO#t mpoBo- peakus» peakuuu ot Mell, §3
XUMUU peakuuu XUMHUYECKas JIOKH, B3au- bu3MYECKUX | CONSTHAS
B )KU3HU peaknus MOJIEHCTBUE SIBJICHUU KHCIIOTA,
YelioBeKa MeJa ¢ cos- npooupKa
HOH KHCJIO-
TOU




4 5) 6 7 9 10 11 12
[Tepuoau- BBectu ITepuonuu | KY 3naku nepBbix 20 | - onpenens Tabnuma 84,
qecKasi CHC- | MOHSTHE O eckas ®pon- XUMHYECKHX Tb nonoxxkenue | «llepuoanueckas | yop. 5
TeMa XUMHU- | 3HaKaXx CUCTeMa, | TaJbHBIN 3JIEMEHTOB XUMHYECKOTO | CUCTeMa
YECKUX XUMHUYECKHX | mepuojsl, | Tabmuma 1, AJIEMEHTA B XUMHUYECKHIX
3JIEMEHTOB. | AJIEMEHTOB TPYIIIBI c. 32 [Tepuoauueck | 3J€MEHTOB
3HaKH Xu- OM CHCTEME; Menneneenay
MHUYECKHX - Ha3bIBaTh
AJIEMEHTOB XUMHUYECKHE

AJIEMEHTBI
Xumuye- Hatpe nepBeie | Xumuueck | KY - ompenenenue | Ompenensatey | [ICXD §5,
ckue Gop- | IpeACTaBICHU | as Pabora c XUMHUYECKON COCTaB yap. 1,
mynel. OT- | 40 dbopmyna, | IM. (hopMyITBI BEIIIECTB 110 2,8
HOCHUTECIb- XUMHYCCKHX | MHJIEKC, VYop. 1, 2, 6- BCIIIECTBA,; XHUMHYCCKOH
Hasl aTOM- dbopmynax kodpdury | 8 - (GopmMynupoBK | Gpopmyie;
Hasi ¥ MO- eHT, y 3aKOHa MIPUHAJICKHO
JeKyIsapHas OTHOCHTEI MTOCTOSTHCTBA CTh K
Mmacca bHas cocTana. MPOCTBHIM U
MOJICKYJISI [lonumars u CJIO’KHBIM
pHas 3aMuChIBaTh BEIIIECTBAM
Mmacca xummu4aeckue Gop-
MYJIbI BEIIECTB
MaccoBas Hayuuts MaccoBas | YOHM [TonsTne Breruncnars Kaprouku- §5,
JIOJISL DJIe- yCTaHaBJIUBAT | I0JIS Pa6ora no «MaccoBasi JI0Js» | MacCOBYIO 3a/IaHUS ynp. 6,
MEHTA B b KapTouKaM JIOJIIO «Kontponbueie u | /.
COEIMHEHU | IPOCTEUIINE Vup. 6,7 XMMHYECKOTO | IPOBEPOYHBIE HpaxTn-
u (I)OpMyJIBI 3JIEMCHTA B pa60T],1_ YECKUE
BEILIECTBA 110 COEOUHEHNN | XUMHA-8» K paboTsI
MacCCOBBIM yaeGHIKY 1-2,
JONSAM 0.C. c.174-
HIIEMEHTOB l'abpuensna, 181

c. 147




4 5 6 7 9 10 11 12
IIpakTu ITpakTrueck [IpaBumna 6e30- O6pamarscs | llraTus,
yeckast as pabota MaCHOHM paboTHI B XU- | C XUMUYECKOH | CHUPTOBKA,
padora Ne 1. Ne 1 MHUYECKOU JJ1abopaTo- | MOCYAO0H U npoOupKa,
3HaKOMCTBO «3yuenune pun 71a00paTOpPHbl | XMMUYECKUN
¢ nabopa- CTpOCHUS M o6opy- CTaKaH, KO-
TOPHBIM IUTAMEHN JIOBaHUEM 0a, BoJa,
obopyoBa- MEpPHBIH 11H-
Huew. Ilpa- muHap, dap-
BUJa 0e30- dopoBas
nacHoil pa- Yalka, cBeyva,
OOTEL B XH- CIIUYKH, JaTIN
MHUYECKOM K TemIiepa-
1120 opaTopruu TYpHI
(Tepmomnap-
HBIN),
CIHMPTOBKA
ATOMbBI XUMNWYECKUNX SJIEMEHTOB (10 uacos)
OcHoBHbIE ®opmupoBa | Atowm, YOHM [lonsTus: «aTom», OOBSCHATD Mopnenu ato- | §6,
CBEJIEHUS O Th 3HAHUS panuakty | Texymuii. «palMOAKTUBHOCTbY, | (pu3mueckuii | MOB ymp. 3,5
CTPOCHUHU y4aluxcs O | BHOCTb, VYmp. 3, 5, «QJIEMEHTapHbIC CMBICII
aTOMOB COCTaBe aseMeHTa | c. 43 YaCTHUIIBI» aTOMHOTO
aTroma u pHBIE HOMeEpa
aTOMHOT'O YaCTHUIIBI
apa
N30TOMBI Cdopmupos | M3otomel. | KY Onpenenenne Pa3znuyats [CX5 §7,
Kak pa3Ho aThb N306ape1 | ®poH- MIOHATHUSA MTOHATHUSA ymp. 3
BUJHOCTH npeJcTaBie TaJIbHBIN «XUMHYECKHH U30TOIBI U
aTOMOB  XH- | HUE 00 AIIEMEHT» n300apbl
MHUYECKOTO M30TONax
JJIEMEHTA
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9 Onektponbl. | ChopmupoBar | DIEKTPOHBI, KY [Tonsatus: - OOBSCHATH [ICXD, | §8,
Crpoenue b DHEPreTUYECK | Y CTHBIM. «QIEKTPOHBIY, ¢usndecknii cMpica | Tabmun | ynop. 1, 2
JJIEKTPOHHBIX | MIPEJCTABICHU | M€ YPOBHHU VYop. 1,2 «9HEepreTudecKue aTOMHOT'O HOMEpa, | Bl
000J104€EK g 00 YPOBHU» HOMEPOB I'PYIIIbI U
aTOMOB JIEKTPOHHOU epHoa;
XUMHYECKHX | 000JI0UKe - COCTaBJIATh
3JIEMEHTOB aToma u CXEMBI CTPOCHHUS
SHEPTreTUYECK atomoB 1-20
UX YPOBHSIX 9JIEMEHTOB
10 [lepuoau- Cdopmuposar | Duepreruueck | YII3Y [onsTus: OOBACHATDH 3aKO0- cxXo | §8,9,
Yyeckasi CHc- b TIOHATHE O U€ YpPOBHH. Texymmii. «QHEPreTU4ECKHe HOMEPHOCTHU ymp. 3-5
TeMa XUMU- MeTtaumuecku | OpOouTanb VYup. 3-5, YPOBHWY, HM3MEHEHUS CBOMCTB
YECKUX X U c. 53. «OpOUTATIBY 3JIEMEHTOB B
AJIEMEHTOB U | HEMETAJNINYEC Tabnuna, npezaensax Majblx
CTpOEHUE KHX CBOMCTBax c.55 HepUOJIOB U
aTOMOB 2JIEMEHTOB TJIABHBIX MTOATPYIIT
11 Nonnas cBsa3p | Chopmuposar | Monsl, KY [lonsATHA: «11OHBD, Tabmu | §9,
b IIOHATHE 00 | XMMHYECKas Texymmi. «XAMHYECKast Bl yp. 2
WOHHOH CBSI3U | CBSA3b, Ymp. 2 CBSI3bY,
BOJIOPOJHAs «BOJIOpPOJIHAS
CBSI3b CBSI3b»
12 Kosamnent- Hate monstue | KoBanentnas | KY ITonsarue Tabmur | § 10,
Has HETo- 0 HETOJISIpHAs Texymuii. «KOBaJICHTHAs Omnpenensts Tun BI ymp. 1-5
JIIpHAs XU- KOBAJICHTHOM | XMMHUYECKas VYup. 1-5 HETOJIApHAs XUMHUYECKOH CBA3U
MUYecKas HENOJIIPHON CBSI3b XMMHYECKas CBSA3b» | B COCAMHEHUX
CBSI3b XUMHUYECKON
CBSI3H
13 KoBanent- Cdopmuponatr | Kopasentnass | KY [Tonsatue Tabmu | § 11,
Has MOJISIPHASL | b IIOHATHUE O HOJISIpHAs Texymui. «KOBAJICHTHAs Bl yrp. 1-4
XUMUYECKass | KOBAJIEHTHOM | XMMHYECKas VYup. 1-4 MOJIIpHAs
CBSI3b MOJIIPHOM CBSI3b XUMHYECKasl CBSA3bY
XUMHYECKON

CBA3U
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14 Merannu- Chopmuposar | Merammmyeck | KY [Tonsatue Onpenenste Tun | TaGnuuel, § 12,
yeckas b TIOHSITHE O ast Texymuit. «METAJTNYECKA | XUMHUYECKOU MOJIEJIN aTOMOB yIp.
XAMHYECKAsT | METAJUIMYECKO | XMMHYECKas Yop. 1,3 sI XUMUYECKast CBSI3H B Me 1,3
CBSI3b i XMMHYECKOH | CBS3b CBSI3b» COETMHEHUSIX
CBSI3U
15 O6o6menue | [loBTopenue, KoBanenrtnas, | YII3Y IMoustust: - 00BICHSTH Tabmuie
U CHCTeMaTH- | 00O00IIeHe U | HOHHAS, Temaru- «KOBaJICHTHAs», | 3aKOHOMEPHOCTHU
3alMsi 3HAaHUM | 3aKpeIuieHHe | BOJOpOJHAs, | YeCKUi «UOHHAN», W3MCHCHHUS
o TeMe 3HAHUU IO MeTayuImuecKa «BOJIOPOJ/IHAsT», | CBOMCTB
«ATOMBI TeMe 1 XUMHYec- «MeTaJUIn4YecKa | DJIEMEHTOB B
XUMHUYECKUX KHC CBA3U S XUMMYCCKUEC | IPCACIax MajlbIX
AJIEMEHTOBY CBSI3U NEepPHOJIOB U
TJIaBHBIX TOJI-
TpYymIL;
- OIPENeNSTh TUII
XUMUYECKOU
CBSI3H B CO-
€AMHEHUAX
16 KoHTpoJib- KonTpob Kon- JIIM,
Hasi padoTa | 3HaHMII 11O TPOJIbHAsA «KoHTposibHBIE U
Ne 1. TeMe: pabora 1 IIPOBEPOYHBIE
ATOMBI XU- ATOMBI paboTbl. Xumusi-
MUYECKHUX XUMHUYECKUX 8» K yueOHUKY
AJIEMEHTOB 3JIEMEHTOB 0. C.
["abpuensina,

c. 96-102
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ITPOCTBIE BEILIECTBA (7 uacos)
17 [Ipoctoie O3znakomuts ¢ | Dnektporp | KY . Komneknus | [TonsiTus: - Komnexuus | § 13,
BEIIECTBA - o0MMH OBOJHOCTH, | Tekymm | MeTasuioB «OIIEKTPONIP | XapaKkTephu3oBaT | METALIOB ymp. 1,3
METaJLIIBI (U3HYECKUMHU | TEIJIONPOB | i OBOJTHOCTBY» | b XUMHYECKHE
CBOWCTBAMH OJTHOCTh , JJIEMEHTHI Ha
METaJIJIOB «TEIJIONpPOB | OCHOBE
OJTHOCTBY MTOJIOKCHHUSI B
18 IIpoctsie OsznHakomuts ¢ | Amnorponn | KV [TonsaTne Hepuronudecko | O6pasipl § 14,
BEIIECTBA - 00IIIIMH a1 Tekymm «aIJIOTPOTIH i cucteme u . HEMeTaJuIoB | ymp. 3
HEMETAILIBI buzHIeCKUMHU i », ocobenHoCTeH
CBOMCTBaMU Vip. 3 CTPOCHMA HX
HEMETAJIJIOB aToOMOB,
- OOBSICHSTD
CBSI3b MEXKY
COCTaBOM,
CTPOCHHUEM H
CBOWCTBaMHU
BEIICCTB
19 KomnuectBo | Bectn Moub, YOII . Xumunye- [TonsiTus Beruuciasts Ko- | XAMHYE- §15,
BEIIICCTBA. MIOHSTHE O monsipHasi | Tekymm | ckue coenu- «MOJTBY, JMYECTBO CKHue coenu- | YOp.
Mouts. Mo- KOJIMYECTBE Macca, i.Ynp. 2 | HeHuMs KO- | «MOTIAPHAS | BemiecTBa, HEHUS 2 (a, 0),
JspHAs Macca | BEIIecTBa U YHCIIO (a, 6),3 | uecTBOM Maccay, Maccy 1o KOJIH- 3(a, 0)
eauHUIAX ero | ABoraapo | (a, 0) BEIIECTBA «UHCTIO0 KOJIUYECTBY YECTBOM Be-
U3MEPEHUS 1 MoJIB ABorazpo» | BelllecTBa mectsa 1
MOJTb
20 MomnsipHblii Cohopmynupos | Momspusiii | YOII . Monens ITonsatne BbIYUCISITh Mogpenb §16,
00BeM ra- aTh MOHATHE O | 00BEM Texymuy | MOJIIPHOTO «MOJISIPHBIN | 0GBeEM 110 MOJISIPHOTO | YIIP.
3000pa3HBIX | MOJSIPHOM . Yrp. | oO6bema razoB | oobeM» KOJIMYECTBY o0beMa 1 (a),
BEIIICCTB 00BéMeE Ta3oB 1 (a), BEIleCTBa UM | a30B 2 (a, B),
U PacCMOTpPETh 2 (a, B), Mmacce 4,5
€ IUHUIIEI 4,5
U3MEpEeHUs
ero
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21 Pemenue 3amau Hayuurtbcs VIIIT [onstus Beruncnsts | TaOIHIBI C § 15,16
o ¢hopmyIe pemarb IIuceMmeH- «MOJIBbY, KOJIMYECTBO popmynamu
3aJa44 110 HBIN «MOJIsIpHAs BEILIECTBA, «KOHTpOIbHBIE U
TEME: Maccay, Maccy, HpOBCPOIHBIC
ITpocthie «MOJISIPHBIN 00BEM 110 paboThl. XUMUS-8»
BEILECTBA KOIII4ecTRO 00BeM» U3BECTHOMY | K y4eOHUKY
konuuectBy | O. C. 'abpuensna,
BEILIECTBA.
BEIIECTBA, c. 143
MomnsipHas
Mmacce,
macca. 06BeMy
22 O06o0enue u O0600muTH 1 Moaprerid VII3Y N3yueHnHble Ipomssogu | AM IToBToO-
CUCTEMaTH3aIMsl | CUCTEMa- o6neMm Temaru- TIOHSITHSI Tb pUTH
3HAHUI 10 TEME THU3UPOBATH YEeCKHUH BBIYUCIICHUS § 13-16
«[IpocTbie Bemie- | 3HAHUS 11O
CTBa» teMe «lIpo-
CThIE Bellle-
CTBa»
23 KoHnTpoJubHasn Kontpous Kon- M, xapTou- xu-
padora Ne 2. 3HaHWUM 110 TPOJIbHAsA 3ajaHus
[Ipocteie TeMe: pabota 2 «KoHTposbHbIe U
BCIIIECTBa HpOCTHe IIPOBEPOYHBIC
BEIIECCTBA paboThl. Xumus-8»
K y4eOHUKY

O. C. I'abpuensHa,
c. 16-24
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COEJMHEHUA XMUYECKUX DJIEMEHTOB (14 uacos)
24 Crenenr | Chopmynup | Cremnb YUHM [Tonsrus: - onpenenats crenenp | LICXO § 17,
OKHCJICHU | OBaTh okucieH | Texkymm «CTETICHb OKUCJICHUS 3JIEMEHTA B yop. 2,
o MOHATHUE O us, u. Yop. OKHUCJICHUSD | COCIUHEHUUN 56
bunapusle | crenenu okcunsl, | 1,2, 4 , COKCHIBD), | . yaspBaTh GMHAPHBIE
coequHe- | OKHUCICHHS | BOJA, «BOJIAY, COeTMHEHHUS
HUSA U HAY4YHTb THJIpaThI «TUAPATHD
COCTaBIISITh
bopMyIBI
0 CTENECHU
OKHCJICHUS
25 Oxkcupanl. | Ilokasath Oxcuppl, | KY J1. O6pa3isl Ionsarus: - Ha3bIBaTh OKCHUIEI, OO6pa3sib § 18,
Jleryune | 3HaYCHHE ruapathl | TeKymm | OKCHIOB. «OKCHIBI», | - ompeensTh COCTAB OKCHJIOB yap. 1,
BOJIOPOJ- | OKCUIIOB U i. Yup. «THIPATBD» | BerecTBa IO MX 4,5
HbIE JETYYHX 1,5 (dbopMyiiaM, CTETIEHb
coeu- COCIMHEHU I OKHCJICHUS
HEHUS BOJIOPOJIa B
JKU3HU
YeloBeKa
26 OcnoBanu | Paccmorper | OcnoBan | KY . O6pazisl [Tonsrus: - Ha3bIBaTh O6pa3siibl § 19,
P b us, Tekylmn | OCHOBaHUU. «ocHOBaHus | OCHOBAaHUSA, OCHOBAaHHW | ymp. 2-
Knaccu(uKa | MOHBL, i Yop. | JLp.Ne6 », «MOHBI», |~ OUPCHCIHTE COCTaB | i 6
U0 U KaTuoHsl | 2, 3, 4; [Tonyuyenue «KaATHOHBIY, BeLIeCTBA 110 HX
HOMCHKJIATy | , aHHO- | TaOJIMIla | OCaJIKOB He- «aHHUOHBI», (bopmynau, creneHp
OKHCIICHUS,
py | HBL 4 pPacTBOPUMBIX IIETTIOKH - PACTIO3HABATE OMHIT-
OCHOBaHUU | IIEI0YHU THPOKCHIOB. HEIM TyTEM PacTBODEL
B3aumoneiicteue N
nienoyvei
YTIICKUCIIOTO Ta3a
C U3BECTKOBOM
BOJIOM
27 Kucnorsl | Chopmupos | Kucnor | KY Heiitpanmusamus | Gopmysl - Ha3bIBaTh KUCJIOTHI; | [mapokcu | §20,
aTh MOHATHUE | B, Yop. 1- | menouu ku- KHCIIOT - ONPENENATh CTENEHb | 1 yarpus, | YOp- L,
0 KHCJIOTaX | OKCHUKHUC | 5; CJIOTOHA. OKMCJICHUA SJIEMCHTA B | (o ygpag 3,5,
JIOTBI, Tabmuia | JlaGopatopHslii COCIMHCHNM, kucnora, | Tabumu-
uHaukar | 5, c. 109 | ombiT - pacriosHaBath OIIbIT- denongra | HaS
HBIM ITyTEM PaCTBOPBI
OpBI «Omnpenenenue KHCTOT JIEUH.
pH paznuunbix Jatunk
cpem» pH
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28- Comu Coopmuposars | Comn, KY . W3ydyeHnnsle | - Ha3bIBATh O6paszupr | §21,
29 MIOHSATHE O COJNSAX | KMCIIOTHBIN Pabota c OO6pa3mpl MOHSATHUSA U €oJIn; coJei ymp. 1-3

OCTaTOK, JM. coneit. Ta6- | Homenkiary | - COCTABIATH
Homenkiarypa | YUP- 1-3) | muua py coeit opmyitbt
coei TabMIA 5, | pacreo- colen
c. 109 pUMOCTH
30 OcHoBublie | [IpoBeputs Hurpatsl, VII3Y dpMmyITbl - Ha3bIBaTh Tab6umma § 18-21
KJIACCHI 3HAHUS U XJIOPH/IBI. 00006- KHCJIOT COCTMHCHUS pacTBOpH
He- YMEHUS 110 Kap6onarsi, LIAFOIIHAN H3yICHHBIX MOCTH
opraHuye- | OCHOBHBIM docharsr KIacCOB,
CKHX Be- KJ1accaM - OHPCICIATE
IECTB XUMHYECKHX HpuHat
. JIEKHOCTh
COCMHCHU I BeIIeCTBa
K
OIPEICIICHHO
My KJIaccy;
- COCTaBJIATh
dbopMyIibl
BEIIIECTB
31 Amopousr | ChopmupoBats | Tumsr YUHM Hemonctpa | Tursr Jatunx §22
eu MIOHATHUE O KpUcTaUIM4ecK | Texkymuil. | HUOHHBIN KPUCTAJUTNY TeMIEpary
KpHCTal- KPUCTAJUIMYECKO | UX PEIIETOK VYop. 1,2, OIIBIT €CKUX PBI
JUYECKHe | M U amMmophHOM 5,6 «Temmepar | pemeToxk, Hcnons3oBarh TIATHHOB
BEIleCTBA | COCTOSIHUU ypa IiaB- Knaccudura f(HaHI/ISI aos | B,
TBEPIBIX T eI o PUTHYECKON | JATYUK
BemeCTS ¢ | Bemects OLIEHKHU TeMIepary
uH(pOpMaLlUK | pbl TEPMO-
pasHbIMU 0 BEIECTBAX, | MAPHBIM.
TUIIaMu npuMeHsieMbix | Tabnuia,
KpUCTAILINY B OBITY MOJICIIH
€CKHUX «Kpucran
pEemEToK» JTIMYECKUE

PEIICTKU




32 YucTeie Coopmuposars | Hucrteie KY . [MousTHs: [Tpumeper | §23
BEIIIECTBA | IIOHATHE O BEILIECTBA U Texymmii. | [Ipumepsl «YHUCTBIC IUCTBIX
U CMeCcH YHCTHIC cMmecu BeiecTB | Ymp. 1,2 YHUCTBIX BE- | BEIICCTBaY, BCILCCTB 1
BElIECTBaX M LIECTB U «cMecH cmecei
cMecsax cMecen
1 4 5 6 7 8 9 10 11 12
33 Pasnenenne | Chopmuposar | Uucteie KY JL.p.Ne2 IMousTus: Paznenate cmecu Cepa, xene3- | §25,
CMeceH. b IIOHSATHUE O BEILECTBA Paznene- | «uucreie HbIE CTPYXKKH, | ynp. 1-6
Ouncrka YHCThIE 1 CMECH HHE BEIIECTBAY, BOZla, MarHuT
BEIICCTB BELIECTBAaX U | BEILIECTB cMmecei «cMech»
CMecCsIX
34 IIpakrTn- @unbtpos | [Ipakr IonsTus: Pa3nenaTe BemecTsa CwMmecs nosa-
yeckas aHme, u- «bunpTpoBa | METOLOM pEHHO coJn
pabora Ne 2. BBIIIAPHBA | YECKAsl HEE, (bunbTpOBaHUA U C IIECKOM, BO-
Oumncrka 5 HIHE pabora «Bbimapupa | BPHTAPHBAHUA s1a, Koiba, Bo-
3arpsI3HEHHOU 2 HYe» pOHKa,
MMOBAapEHHOM uibTp,
COIH CTEKJISTHHAS
najaoyka,
CIIUPTOBKA,
dbappoposas
yarika
35 MaccoBas u | Chopmuposar | Macca VIIIT Iousarus: Beruncnsate maccoByro | Tabmuibl §24,
00beMHas b TIOHSTHS pactBopa, | Tekymn «Macca M0JII0 BCIICCTBA B ynp. 2,
AOJIS KOM- MacCoBOM U maccoBas | Wii pacTBopa», | PAcTBOPC, BRITUCIIITH S5-1.
TIOHCHTOB 00BEMHOM nons ymp. 2 «maccopass | " V>V TpoyKTa IIpaxry-
cMecH peakuuu o m, V, v yeckas
Ao AOIE» HCXOJ/IHOTO BEIECTBA, pabota
COJIepIKaIero MpuMecH 5,c. 185
36 Ipakru- Nwmetn [Ipakt | JJabopato Bona, coib, § 18-24
yeckast MIpe/ICTaBICHU u PHBIN BECBI, MEp
padora Ne 3. | e o pa3HOit 9ecKasi | OIBIT HBIH 1H-
[Ipuroros 3aBUCUMOCTH pabota | «3yueHu JIMHAP, CTCK
JICHHE pac- pacTBopH- 3 e JsHHAas 1a
TBOpa C 3a- MOCTH 3aBHCHUMO JI04Ka, BECH,
JIAHHOM BEILIECTB OT CTH Hatunk
MacCOBOH TEeMIIEPATypPhI pacTBopHu TeMIICPATypbI
Jlonen pac- MOCTH TUTATUHOBBIN
TBOPEHHOTO BeIIleCTBA




BCIICCTBA

oT
TeMrepar

yYpBD»
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37 KounTtpoas KonTpo:is Kon- JIM, «Kontponbsnbie | IloBTo-
Hasi pa6o 3HaHUI 1o TpOJIbHAs U TIPO pHUTH
Ta Ne 3. TeMe: pabora 3 BEPOYHbIE PabOTHL. § 17-24
Coenunenusa | CoenuHeHUs XuMug-8» K
XUMHYCCKHUX | xjiMUYECKHX y4eOHUKY
SJIEMCHTOB 3JIEMEHTOB O. C. I'abpuensHa,
c. 103-108
N3MEHEHUS, ITPOUCXOJAIINE C BEHIECTBAMMU (11 uacos)
38 Xumuue- Paccmotrpers | Xumu KY [ToHsATHS «XHMH IIpusnaku u | M §26,
CKHE peax- MPU3HAKU U yeckas Texymumit 4ecKas peakuusa», yciioBuA ymp. 1-3
UK yCIIOBHUS peakuus, | Ymp. 1-3 «kmaccuuxanus IPOTCKAaHUA
MPOTEKaHUS Kiaccudu XHMHU XUMITICCKIX
XUMHAYECKUX | KaIus YECKHUX peaKIuii» peaKiuu
peakuuii XUMHA
YEeCKHUX
peaxkiuu
39 3aKoH co- Hayuuts 3akoH KY Hemon | 3akoH coxpanenusi | llpumensats | JIM, Becbhl §27
XpaHeHUs COCTaBJIATh coxpaHe- | Tekymmii | CTPAalld | MacChl BEIIECTB 3aKOH AIIEKTPOHHBIE
Macchl Be- YpaBHEHUSI U | HUS pabora c | OHHBIH COXpaHCHHA
IeCcTB. XU- CXEMBI MacChl M 9KCIIEP Macchl
MHUYECKHE XUMHAYECKHX | BEIIECTB MMCHT Betects
ypaBHEHUS peakuui «3axon
COXpaH
CHUS
Macchl
BEIIECT
B»
40 CocraBnenue | CpopmupoBar | Xumudeck | YOII [TonsTue CocraBnare | JIM §27,
YpaBHEHUH b as [Incemen- «XMMHYECKast ypaBHCHUA «KonTponeusie | ymp. 1-3
XMUMHUYECKUX | MPE/ICTABICHU | peakUusi | HBIM. peaKIus» XAMHICCKUX | g rpo
peakuui €o Yup. 1-3 peaxknuu BEpPOYHBIC
XUMHUYECKOM paboTbl. Xumusi-
YpaBHEHHUH 8» K y4eOHUKY
O.C.
["aGpuensina

c. 148-149




1 4 5 6 7 8 9 10 11 12
41 Pacuersl o Hayuuts YOII [Mpuniun | Beraucnars xo- M §28,
XUMUYECKUM | IPOU3BOJUTH Texkymmii§2 pacudera JIMIECTBO «KoHTponbHBIE U | yHIP.
YPaBHEHUSM | pacyeThl 1O 8, o BEIIECTBA, 00BEM po 3,4
XUMHYECKUM yrp. 3 §27, xumpyeck | M Maccy 1o BEpOYHBIE
YPaBHEHUSAM ymp. 4 UM KOJMICCTBY pabotbl. Xu-mus-
ypaBHEHU BELICCTBA, 00beMy 8» K yueOHUKY
WM Macce pea-
SIM FeHTOB JITH O. C. T'abpuensina
IPOLYKTOB c. 150-151
peakuuu
42 Peakiun Cdopmuponar | Peakuus | KY IMoustue | CocTaBisATh TaGnuer §29,
pa3JIOXKEHUS | b paznoxken | Tekymuii «peakuus | YpaBHCHUA YIIp.
MPEJCTABICHU | WSl ymp. 1,4 paznoxen | XUMHYCCKHX 1, 4,
€ 0 peaKInu us» peaxmnn )
pas3noKeHuu
43 Peakuun Cdopmupoart | Peakuus KY [lonsiTue | - cocTaBIAThH TabnuipL. §30,
COCAMHEHUS | b coeauHeH | Texymuii. «peaKuu | ypaBHEHUS yIp.
MPEJICTaBJICHU | U VYmp. 1-3, 8 COEIUHEH | XUMHUYECKHUX 1-3,
€ 0 peaKkuuu As» peaKIuii; 8
COETMHEHUS - OIPENENSTh TUII
XUMHYECKON
peaxuuu
44 Peaxunn Cdopmuponar | Peakuus | KY Jl.p. Ne 8 | [lonsitue | - cOCTaBIATH TaGnuiibl. §31,
3aMENIECHUS b 3amenieHn | Texkymui. B3aUMO «peaKkuuu | YpaBHECHUSA Keneszo YIIp.
MIPEJICTABJICHH | 5 Yup. 1-3 NeCTBUE | 3aMEIIeHU | XMMHUYECKUX MeTamandeckoe, | 1-3
€ 0 peaKIuu xKemesac | a» peaKImii; pacTBOp MEITHOTO
3aMelIeHHs cynbdaTo -XapakTepu3oBaTh | Kymopoca,
M XUMUYECKUE npoOupka
meau (1) CBOMCTBa METAJJIOB

(B3auMoselicTBUE C
KMCJIOTaMH,
COJISIMM)
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45 Peakinmun Cdopmuponat | Peaxius KY [TonsiTue «peakuu - COCTaBIIATH Tabmum | §32,
oOMeHa b oOMeHa Texymuii. oOMeHa» ypaBHEHUs Bl yIp.
MpEICTaBICHU Yop. 1, 3, XUMHYECKUX PEAKIIUI; 2-5
€ 0 peakluu 4 - OIIPEACIIATH THII
oOMeHa peaKIu, BO3MOXKHOCTb
IIPOTEKAHUs pPEaKIUil
MOHHOTO OOMEHa
46 Tume! xu- Paccmotpers | I'maponuz | KY Knaccugukaruto - COCTaBJIATh Tabmun | §33,
MHYECKUX XUMHUYECKHE Texymmii. XMMUYECKUX peaKkUil | ypaBHEHHUs Bl ymp.
peakuuii Ha peakuuu Ha VYop. 1 I10 IIPU3HAKY «UUCIO | XUMHUYECKHUX PEaKIMii; 1
npuMmepe npuMepe U COCTaB UCXOJAHBIX | - ONIPENEIIATh THII
CBONCTB CBOMCTB BOJbI BEILIECTB U peakuuy;
BOJIbI HPOAYKTOB -XapaKkTepHU30BaTh
peaxIm» XUMHYECKHE CBOMCTBA
BO/IbI
47 O6o6menune | O600muTe U | Peakuu | VII3Y [pocTeie u cnOXHbIE | . orpenensit npunag- | 1a6mu | ITos
U cCUCTeMa- crcTeMa- coequuen | Temaru- BemecTBa. OCHOBHBIC | o o o CIMECT K BI TO-
TH3AIHS TH3MPOBAThH Wi, Y4eCKH KIIacChl ONIpE/IEIEHHOMY puthb
3HaHUII 10 3HAHWS TI0 pasoKeH HEOPraHMYeCKUX Knaccy § 27-
TeMe TeMe s BEIIIECTB. .. 33
«Knaccer K ’ X UMIECKHC COCIMHEHU;
HEODIAHI- «RJIacChI 3aMCIICHA SO - COCTaBIIATH ()OPMYJIBI
p HCOpraHu- 51, 0OMeHa peadl BEIIIECTB, YPaBHEHUS
YECKUX Be- YeCKHX Be- KJaccu(puKanus ..
niectB. Tumbl T XUMHAYECKUX XUMITHECIIX PCAKIUITH,
HMICCKIX LIECTB. [ HIIbI peaKIHif 0 - OHPCHGJESITL THUII XU~
peaKLIHiN» HImes YUCITY U COCTaBY MIFICCKOH PCarilii,
peaKnun) - pelmiaTh pacu€THbIE

WCXOJIHBIX U
MOJTYYEHHBIX

BEIIECTB. Y PaBHEHUs
XAMHYECKHUX PEaKui

3aJjauy Ha
YCTaHOBJICHHE
npocreiimen GopMyIibl
BELIECTBA 10
MacCOBBIM

JIOJISIM DJIEMEHTOB
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48 Kontpoasb- | Kourpons Kon- M, I[TosTo-
Hasi paboTa | spanwii mo TpOJIbHAS «KonTponbsHbeie u | PUTH
Ne 4. TEME: pabora 4 IPOBEPOYHBIE §27-33
Msmenenns, N3menenus, paboThl. XuMus-
HPOUCXOMA | 1156 prex omstimm 8» K y4eOHHKY
meeEe e 0.C.
IECTBAMHU
BEIIECTBAMH I'aGpuensna,
c. 109-114
PACTBOPEHUE. PACTBOPBL. CBOUCTBA PACTBOPOB RJIEKTPOJIMTOB (18 uacos)
49 PactBopenu | O3nakomuth | PactBOop | YOHM Knaccudukanuro | Haxoauts [ICXD, §34,
€ KaK y4aIuxcs ¢ uMOCTh. | Texymmii. BEIIIECTB 110 koddunue | Tabiuna pactBo- | ymp. 2
¢buzuko- pactBopenue | Koaddu | Ymp. 2 pacTBOPUMOCTU | HT pPUMOCTH
XUMHUYe- M KaK IUEHT pacTBOpUMO
CKHUI TIpo- (bu3uKo- pactBop CTH
uecc. Pac- XUMUYECKUM | UMOCTH
TBOPUMOCTD | 1 oeccom
50 Onexrponu- | Chopmuposat | Dnekrpo | KY . [oustus: «anek- | Pasmuuats | IICXD, §35,
ThI 1 b ITOHATHE 00 | JIUTHI, Texkywmwmii. | PactBop | TpoauTs» U ITOHATHUS Tabynna ynp. 1,
HEOJICKTPO | sniekTponuTax | HeneKkT | Ymp. 1,4, | bl «HEDJIeK- 57eKTpoiuT | pacTBopumoctH, | 4,5
JIUTBI u poJIUTHI, | 5 AIIEKTPO | TPOJIUTHI», bl U npubop Yepnsika,
HEJJICKTPOJIUT | DJIICKTPO JIMTOB U | «QJICKTPOJIN- HEJJICKTPOI | BOAA, CaXaposa,
ax JTUTHYEC HEDJIEKT | TUYecKas UTHI COJIbHAs KUCJIOTA,
Kast POJIUTOB | IHUCCOIMALIMSI XJIOpU]T HATpUS
JUCcCOLU
arus
51 OcnoBHble | Chopmynupo | MoHBL KY [Tonstust: «wony», | CoctaBnsars | IlopTpersl §36,
TIOJIO’KEHHS | BaTh Katnon | ®pon- «KaTHOHY, ypaBHeHHs1 | AppeHUycCa U ymp. 2-5
Teopun D1 | ocHOBHBIE Bl U TaJILHBIM. «aHHOH, mauccoranu | MeHaeneesa
ITOJIOKEHUS aHWoHBI, | Yrp. 2-5 «CTEIICHb u
Teopun CTEIEeHb JTUCCOLIAAITI
ANEKTPOIIUTHY | TUCCOLHU
€CKOU anuu
JIUCCOLIMAIIUT
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52 Honnnie Hayuuts Wownsr. KY Iloustust: - COCTAaBJIITh IICXD, §37,
YPaBHCHM | MIKOJHHHUKOB Katuonsr | Texymuii «HOHY, YpaBHEHUS PeaKLnii; TabIuIa yop. 1-3
A COCTaBJISITh W auuoHsl | Ymp. 1-3 «KaTHOHY, - OIpenessTh BO3MOXK- | PacTBO-
HOHHBIC «aHHOHY» HOCTH NMPOTEKAHUSI peaK- | PUMOCTH
ypaBHEHHS U HIOHHOTO OOMEHa;
- OOBSICHATH CYIIHOCTD
peaKunii HOHHOTO
oOmeHa
53- Kucnoret | ChopmupoBars | Kuciora | KY [Tonstue - Ha3bIBaThb KHUCJIOTHI; Tabnuua §38,
54 B CBETE IIOHSITHE O Tekymuii. «KHCI0Tay. - XapakTepHu3oBaTh pactBopumMoO | ymp. 1-
TO/, KHUCJIOTax KakK Vop. 1-4 dopmyisl XUMHUYECKHE CBOICTBA CTH, pAJl 4,6
ux KJjacce KUCIIOT KHUCJIOT, AKTUBHOCTHU
KJIACCH- 3JIEKTPOJIHTOB. - COCTaBJISITh METaJIIOB
(1)I/IKUaI_II/I}I, HayuuTb YPaBHEHUS XUMHIECKUX
CBOMCTBA | |10 1L HUKOB pEaKIInii;
OIB30BATECS - pacrio3HaBaTh OIIBIT-
pATIOM HBIM ITyTEM PacTBOPBI
AKTUBHOCTH KHCI0T
METaJUIOB U
TabJmen
pPacTBOPUMOCTHU
55- OcHoBanu | PaccMoTpets Ilenoun, | KY IlonsaTus: - Ha3bIBaTh OCHOBAHMS, Tabauma §39,
56 S kinaccudukanu | amporepn | [lucemen «IIETI0UN», - XapaKTepu30BaTh pacTBOpUMO | ymp. 3, 5
B CBETE 10 OCHOBaHUM 13(S HBIH. «aM(pOTEpHbl | XMMHUYECKHE CBOMCTBA CTH
TOM; ux | o pa3HbIM ruapokcu | Ymp. 3,5 e OCHOBaHM;
KIaccudu | mpu3HaKam B TUAPOKCUIIBD) | - COCTABIIATh YPaBHEHUS
Karus, XUMHUYECKHUX PEAKIIHIA,
CBOMCTBa - pacro3HaBaTh
OTIBITHBIM TTyTEM
pacTBOPHI HIeNoUen
57 Comu B | ChopmymupoBa | Kucneie,c | KY [Tonsrust: - Ha3bIBaTh COJIH, Tabnuna §41,
cBeTe Tb TOHSTHUE O penHue, YCTHBIN. «KUCITBIC - XapaKTepu30BaTh pacTBOpUMO | ymp. 2, 4
TOM, ux | comsx, Kak OCHOBHBIE | Ymp. 2, 4 COJIM», XUMHYECKHE CBOMCTBA CTH
CBOICTBa | Kjacce conu «cpenHue COJIEH;
DJIEKTPOJIUTOB COJIn», - OIpeneIITh BO3MOXK-
«OCHOBHBIC HOCTB IPOTEKAaHUA peaK-
COJIM» LIUA HOHHOT'O0 0OMeEHa
[ 1] 4 | 5 | 6 | 7 | 9 | 10 | 11 | 12 ]




58 Oxcuipl, X O6o6umTs | OcHoBH | KY . Tlonsarus - Ha3bLIBaTh OO6pa3ibt §40,
Kiaccudu CBEJICHUS bI€, Texymuit | O6pasn | OCHOBHBIX, OKCH/IBI; OKCHJIOB ymp. 1-3
Kalus, 00 okcugax | KUCIoTH | ymp. 1-3 bl KHCIIOTHBIX U | - COCTABIATh IMpakTu
CBOIiCTBa bl€, OKCHIOB | aM(OTEPHBIX | (hOpMYIIBI, yeckast
amdotep OKCH/JIOB ypaBHEHHS pabota
HbIE peakuuii 7, c. 240
59 ['eneTnue CdopmupoB | Oxcunsl, | YII3Y OcHOBHBIE - Ha3bIBaTh Tabmuipt §42,
CKasl CBS3b aTh TIOHATHE | OCHOBaH KJIACCBI COCTUHEHUS ymp. 1-
MEXY 0 us, HEOpPraHu4yeC | U3yYEHHBIX 4.
KJIaCCaMHu TEHETHYECK | KUCIIOTHI KHX KJIACCOB; [TpakTu
HEOpraHu O CBSI3U M | , CONIU BEIIECTB - COCTaBIIATh YecKue
YECKHUX BE TCHETHYECK ypaBHEHUS paboThI
LIECTB OM psiJie XUMHUYECKUX 8-9,
peakuuii c. 241
60 IIpakTHyeckas I[Mpax- - obpamarses ¢ | AM,
padora Ne 4. TUYECKast XUMHUECKOL «KonTpoapu
Peurenne pabora 4 Hocy 101 u j1abo- | ble ¥ Ipo-
3KCIIEPUMEHTAJIbH IpakTn- paToOpHBIM BEPOYHBIE
bIX 3a71a4 «['eHe- 1CCKHuC 00opyoBaHueM; | paboThl.
THYECKas CBA3b paboret - pacnosHaBath | XuMusA-8» K
MCXKy OCHOBHBIMHA 8,9, c. OTIBITHBIM ITyTEM | YUeOHUKY
KJIacCaMH HEop- 241 pacTBOpHI 0O.C.
TaHUYECKUX KUCTIOT, menoueit | ['abpuensna,
COETUHEHUID) c. 61-70
61 IIpakTH4eckasn ITpakThue - obpamarscsi ¢ | 1Ipobupkm,
pabora Ne S, cKas XUMHYECKOL JiepKaTeny,
[Tonyuenue, pabota 5 ocy10i u 1a60o- npoOKu ¢
cobupanue u PaTOPHBIM r0300TBOJJHO
pacro3HaBaHHe obopynoBanueM; | i TpyOKoH,
KHCIIOpo/ia - pacrio3HaBaTh CTaHKaHIHKHU
KHCIIOPOJI OTBIT- | , CTEKJISTHHBIC
HBIM ITyTEM TJTACTHHKH,
CIIUPTOBKH,
CITUYKH,
JTYYUHKH,
TepMaHTaHaT

Kajaus
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62 IIpakTuyeckas [TpakTue - obpamars | [IpoOUpKH, nepxarend,
pabora Ne 6. CKast Csl C XVMM- IPOOKH C
[Tonyuenue, pabora 6 YecKoil r0300TBOJHOM
cobupanue u HOCY/I0i 1 TpYOKOH, JIyYHHKH,
pacIIo3HaBaHNC nabo- CIIUYKH, KapOoHaT
YTICKHCIIOro rasa paTOpPHBIM KaJIbLIMs (Meln),
obopymoBa- COJISTHAs KUCIIOTa
HUEM;
pacrno3HaBar
b OTIBITHBIM
nyTeM
YIJIEKUACIIBIA
ra3
63 IIpakTHyeckas [pak- Tabnuma
padora Ne 7. THYECKas pPacTBOPUMOCTH
Pewenne pabora 4, M, «KoHTpOIbHBIE U
JKCIIEPUMEHTATIbH 7 MIPOBEPOYHBIEC PAOOTHI.
bIX 3aga4 «Teopus XuMus-8» K yueOHUKY
3JIEKTPOJIUTUYECKO O. C. I'abpuensna,
A IUCCOITHAITH c. 151-154
64 OKHUCIUTENBHO- N3yunth Crenenn YOHM [TonsTus - omnpeaenar | TaGmauisl §43,
BOCCTaHO- YCIIOBUS OKHUCIeHHs, | TeKyIun. «OKHC- b CTENEHb yIIp.
BUTEITbHBIE TPOTeKaHus | OKUCIMTEND, | YTIP- 2, 3 JIATENBY, OKHCTIEHHUSI 1-3
peaknmnn OKHCJIUTENb | BOCCTAHOBU «BOCCTaHOB | JJICMCHTA B
HO- TEJb UTEIIbY, COCIMHCHMH;
BOCCTaHOBU «OKHCJICHHE | - COCTABJIATH
TEIbHBIX » U YpaBHEHHUS
peaKkuuit «BOCCTaHOB | XUMHYECKHUX
JICHUEY peakuui
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65 VYnpaxnenus B co- | Paccmorper | Meron YOII Meton [IpumensTH M, «KOHTpOIbHBIE U §43
CTaBJICHUU b 3JIEKTPOHHO Pabora ¢ JJICKTPOHHO | MCTOX IPOBEPOYHBIE PAOOTHI.
OKHCJIUTENBHO- knaccuduxa | ro 6amanca | AM ro Gananca | QJMEKTPOHHOT | Xumus-8» K y4eOHHUKY
BOCCTaHO- IIUIO O.B. o GanmancaHa | Q. C. ["abpuensna c.
BHUTCIIBHBIX peakuui IIPaKTHKE 155-156 3 u 4 Bapuant
peakuui
66 CoiictBa pocthix | Paccmotper | Okuc- KY [TonsTus - onpeaenaty | JAM, «Kontponsabele n | §43,
BEIIECTB- b CBOWMCTBA | JIUTEIb, Texymui. «OKHC- CTEeTeHb IPOBEpPOYHBIC PA0OTHI. | yIIp.
METAJJIOB U MIPOCTBIX BoccTanoBu | Y1p. 4-8 JIATEIIbY, OKHCJICHUSA Xumus-8» k yueOHuky | 4-8
HEMETAIIJIOB, KH- Beliects Me | Tenb, «BOCCTAHOB | 3JIEMEHTA B O. C. T'abpuensna c.
CJIOT, COJeH u HeMe, OKHCIJICHHE HUTEIIbY, coenuHenuu; | 154-155 1 u 2 Bapuant
B ceeTe OBP KHUCIIOT, u «OKHCJIEHHE | - COCTaBIIATh
COJIEH B BOCCTaHOBII » U YpaBHEHUA
ceere OBP | eHue «BOCCTAaHOB | XUMMYCCKHUX
JICHHUEY peakuui
OBOBIIEHUE U CUCTEMATHU3ALIMS 3HAHUN (2 uaca)
67 O06001IeHne 1 IToaroroBurscs VII3Y - BBIYUCIISITH MacCy, JIM,
CHUCTEMATH3ALIHS K UTOTOBOA O6o6maro- 00BEM M KOJIMYECTBO «KOHTpOIJIBHBIE U
3HAHUU TI0 KYypCy 8 | KOHTPOJILHOM vy BEIIECTBA MO MIPOBEPOYHBIE
KJlacca, pelieHme pabote YpaBHEHHSIM PEaKIui; | paOdoThl. XUMHS-8»
pacyeTHBIX 3a]1a4 -OIpENENATh CTENEHb K YYCOHHKY
okucyeHns aemenTa B | O. C. N'abpuensina,
COEINHEHNH; c. 86-95
-COCTaBIIATh
ypaBHEHUS
XUMUYECKUX PeaKui
68 Hrorosas KonTtponsHast M
KOHTPOJIbHAas pabora «KoHTponbpHBIE N
pabora u ee MIPOBEPOYHBIE
aHaJIn3 paboThl. XuMus-8»
K Y4eOHUKY




O. C. I'abpuensHa,
c. 124-138




Padoyast nporpaMmma y4eOHOro Kypca 1o XuMum 1Jis 9 kiacca
I. ITosicHuTEIbHAA 3aIHCKA

]_Ie.]IﬂMI/I ITOro Kypca siBJIAI0TCH:

-(opMupOBaHUE y yHaITUXCS XUMHUYECKOW KAPTHUHBI MUPA KaK OPraHUYECKON YacTH ero
L[EJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,

-Pa3sBUTHUC MMO3HABATCIIbHBIX HHTCPCCOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTeﬁ
yUalllMXCs B MPOLIECCE U3YUYECHUS] MMU XUMHUYECKOM HAYKH U €€ BKJIa/la B COBPEMEHHbIN
HAaY4YHO-TEXHUYECKUI ITPOrpecc;

-(opMuUpOBaHUE BAKHEUITUX JJOTUIECKUX OTEPAIil MBIIICHUS (aHATN3, CHHTE3,
0000111eHIEe, KOHKPETU3aIIHsI, CPAaBHEHHE U JIP.) B IIPOIIECCE MO3HAHUS CUCTEMBI BAXKHEHIIIHX
MOHATUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH U CBOMCTBAX XUMHUYECKHUX BEIIECTB;

-BOCTIMTaHUE YOCKICHHOCTH B TOM, YTO MIPUMEHEHHUE MOJTYYCHHBIX 3HAHUN U YMEHUH 110
XUMHH SBJISIETCS 00BEKTUBHON HEOOXOUMOCTBIO /ISl O€30MMacHOM pabOThI C BEIIECTBAMH U
MarepuasamMH B OBITY M Ha IPOU3BOJICTBE;

-IPOSKTHPOBAHHE M PEATN3aIHsI BEITYCKHUKAMH OCHOBHOM IIIKOJIBI JINYHOU
00pa3oBaTeNbHON TPACKTOPHH: BEIOOP TpoduiIsi 00y4eHHUs B CTApIICH IIKOJIE UITH
npodeccHOHaIbHOT0 00Pa30BATEILHOTO YUPEKICHHS;

-OBJIaJICHUC KJIIFOYCBBIMH KOMIICTCHIUAMU (y‘~I€6HO-H03HaBaTeJII)HI)IMI/I, I/IH(bOpMaIII/IOHHI)IMI/I,
IOCHHOCTHO-CMBICJIIOBBIMU, KOMMYHI/IKaTI/IBHBIMI/I).

OCHOBHBIMH 3aJavyaMu y‘Ie6HOI‘O mpeamMcEcTa XuMus ABIISIIOTCS:
O MaT€pruaIbHOC CAMHCTBO BEIICCTB €CTCCTBCHHOI'O MHPA, HX T'CHCTUYCCKAA CBA3b,

O MPHUYMHHO-CICACTBCHHBIC CBA3H MCXKAY COCTaBOM, CTPOCHUEM, CBOI\/JICTBaMI/I, IMOJIy4YCHUCM
U IIPUMCHCHUCM BCILICCTB,

O II03HaBAaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMHUUECKUX PEaKIIMii;

O 0OBSICHSIONIAS U TIPOTHO3UPYIOIIAS POJIh TEOPETUUECKUX 3HAHUM TS (PaKTOJIOTUUYECKOTO
Marepuaia XUMUHU 3JIEMEHTOB;

O KOHKPETHOE XMMUYECKOE COCIMHEHNE KaK 3B€HO B HENPEPBIBHOM 1NN NIPEBPALLECHUN
BEILECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX DIEMEHTOB U XUMUYECKOHN HBOJIIOLUY;

O 00BEKTUBHOCTH U TT0O3HABAEMOCTh 3aKOHOB IIPUPO/IbI; 3HAHUE 3aKOHOB XUMUH TTO3BOJISIET
yIPaBIATh XUMUYECKUMU MPEBPAIICHUS MU BEIIECTB, HAXOJUTh SKOJIOTHYECKH Oe30MacHbIe
CIOCOOBI MPOU3BOJICTBA U OXPAHBI OKPYXKAIOIIEH CPE/Ibl OT 3arps3HEHUS;

O B3aMMOCB3aHHOCTh HAYKH M IIPAKTUKU, Tpe60BaHI/I$I MMPAKTUKU — JABYIKYHIAsa CUJIa
Pa3BUTHA HAYKH, YCIICXU IIPAKTHUKHU O6YCJ'IOBJ'I6HBI JOCTHIKCHUSAMHA HAYKH,

O pa3BUTHE XMMHYECKOW HAYKH M XUMHU3ALUA HAPOJHOTO XO35MCTBA CIy’KaT HHTEpecaM
YeJI0BEeKa U O0ILECTBa B LIEJIOM, UMEIOT TYMAaHUCTUYECKHH XapakTep U MPU3BaHbI
CIOCOOCTBOBAThH PEUICHUIO TTI00aTbHBIX MPOOIEM COBPEMEHHOCTH.

I1. O6mas xapakTepuCTHKa y4eOHOI0 mpeaMeTa

XuMus Kak Hayka 0 HanOoJliee O0IKX 3aKOHAX MPUPOJIBI, BRICTYTAs B KA4eCTBE y4eOHOTO
MpeaMETa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIa/ B CHCTEMY 3HaHUH 00 OKpY KaroIeM
MHpE.



OHa packpsIBaeT pojb HAYKd B SKOHOMHYECKOM H KYJIbTYPHOM Pa3BUTUU OOIIECTBA,
CTOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHUs. OHa BOOPYKAET
IIKOJIbHAKA HaYYHBIM METO/I0M TIO3HAHWSI, TO3BOJISIOIIUM MOJTy4aTh OOHEKTUBHBIC 3HAHHUS
00 OKpYy’KaroIIeM MUpe.

['ymaHuTapHO€ 3HaYEHHE XUMHUH KaK COCTaBHOM 4acTH 00IIEro 0Opa3oBaHUs COCTOUT B TOM,
YTO OHAa BOOPYXAeT MIKOJIbHUKA HayYHBIM METOJIOM IIO3HAHUS, I03BOJIAIOLIMM MOJy4aTh
00BEKTHBHBIEC 3HaHUS 00 OKPYKaIOLIEeM MUpE. 3HAaHHE XMMUYECKUX 3aKOHOB HEOOXOJMMO
JUTsl u3ydeHusi Gu3HKU, onosoruu, Texuojaoruu, ObXK.

Becpb Teopernueckuii MaTepuan Kypca XUMHH 7151 OCHOBHOM IIKOJIBI PACCMaTpPUBAETCS Ha
HIEPBOM T'0Jly 00Y4EHHUs, UTO MO3BOJIAET ydalumMmcs 0oiee 0CO3HAHHO U IITyOOKO H3Y4UTh
(baxTHYeCKN MaTepral — XUMHIO DJIEMEHTOB M UX coenuHenuil. Hapsny ¢ aTuM Takoe
IMOCTPOCHUC NTPOTpaMMBbl JACT BO3MOKHOCTH PA3BUBATH ITOJYUCHHBIC IICPBOHAYAJIILHO
TEOPEeTHUYECKHE CBEJCHUS Ha O0raToM (hakTHUECKOM MaTepHajle XUMHUH JIEMEHTOB. B
pe3yJbTaTe BBIMTPBHIBAIOT 00€ COCTABIIAIONINE Kypca: U TeopHst, U GpakTsl. OCHOBHOE
coziepKaHue Kypca XUMHHU 9 Kitacca COCTABIISIIOT CBEJICHUS O XUMHYECKOM JJIEMEHTE U
(dopmax ero CcymecTBOBaHUS — aTOMax, U30TOMAX, HOHAX, IPOCTHIX BEIIECTBAX U
BO)KHEHIIINX COCTUHEHUSX JIeMEHTa (OKCHAaX U APYTUX OMHAPHBIX COCMHEHUSX, KUCIIOTAX,
OCHOBAaHUAX U COJISIX), O CTPOCHHH BCUICCTBA (TI/IHOJIOFI/II/I XUMHUYECKHNX CBS3eH U BHUaax
KPHCTAJUIMYECKUX PEHIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSIX MPOTEKAHHS PEaKIMi 1 UX
KJIaCCU(UKALINU.

II1. MecTo y4yeOHOro nmpeamera «Xumus 9 Kjiace» B y4eOHOM ILIaHe

B cootBercTBUM ¢ (heaepanbHBIM 0a3UCHBIM y4eOHBIM TUIAHOM Ha MU3YYEHUE XUMHH B 9
KJ1acce OTBOAUTCS 68 4acoB, U3 YacoB (eliepalbHOIo KOMIIOHEHTA, U3 pacyera 2 Jaca B
HEJENIO.

IV. HeHHOCTHbIe OPUEHTHUPLI COACPKAHUA IIPEAMETA

IleHHOCTHBIE OPUEHTUPBI Kypca XMMHUH B OCHOBHOM IIIKOJIE OMPEIEISIFOTCS criennuKoi
XUMHH KaK Haykd. [IoHSATHE «1IeHHOCTH» BKIIIOYAET €IMHCTBO OOBEKTUBHOIO (CaM 00BEKT) U
CyOBEKTUBHOTO (OTHOIIEHHE CYOBeKTa K 00BEKTY), TOITOMY B KaUECTBE IIEHHOCTHBIX
OPUEHTUPOB XUMHUYECKOTO 00Pa30BaHUS BBICTYIAIOT O0BEKTHI, U3y9aeMbIe B KypCe XUMHUH, K
KOTOpOMY y 00y4Jaromuxcsi popMupyeTcs IeHHOCTHOE OoTHOIIeHue. [Ipu aToM BeayInyro
POJTb UTPAIOT TIO3HABATEIHLHBIC IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIN MPEIMET BXO/IHT B
Ipymny IpeaIMeTOB MO3HABATEIHHOTO [IUKJIIA, TJIaBHAs I[eJIb KOTOPBIX 3aKII0YaeTCs B
W3YYCHHUH TTPUPOJIHI.

OcHOBY N0O3HaBaTEIbHBIX LIEHHOCTEH COCTABIISIIOT HAYYHbIE 3HAHUSI, HAYYHbIE METObI
MMO3HAHMSI, a [ICHHOCTHBIE OPUEHTAIUU, (POPMHUpPYEMBIE Y 00YJaIONTUXCS B TIPOIIECCE
W3YYECHUS XUMUH, IPOSBIISIOTCS:

e B IIPU3HAHUU LIEHHOCTH HAYYHOI'O 3HAHUS, €r0 NPAKTUYECKON 3HAYUMOCTH,
JOCTOBEPHOCTH;

e B IIEHHOCTH XUMHYECKHX METOJ0B MCCIEeI0BAHUS KMBOM 1 HEXKMBOM IIpUpoOabI;

e B IIOHHUMAHUU CJIIOKHOCTHU U ITPOTUBOPCYUBOCTH CaMOI'0O IIpOHCCCa IMMO3HAHUA KaK
HU3BCYHOI'O CTPEMIICHUS K Hctumne.

B kauyecTBe 00BbEKTOB IIEHHOCTEH Tpy/a U ObITa BHICTYNAIOT TBOPUECKAsk CO3UIaTeIbHAs
JeSITeNIbHOCTD, 3/I0POBBIM 00pa3 HU3HU, a IEHHOCTHBIE OPUEHTAIIMH COJepKaHUs Kypca
XMUMHHU MOTYT pacCMaTpUBaThCs Kak (pOPMHUPOBAHUE:



o YBa)KI/ITeJIBHOFO OTHOIIICHUA K COSHﬂaTCHBHOﬁ, TBOp‘-ICCKOfI ACATCIIbHOCTH,
e TIOHUMAaHUS HEOOXOAMMOCTH 3J0POBOTO 00pa3a KU3HH;

e TOTPEOHOCTH B O€3yCIOBHOM BBHITIOJIHEHHH MPABHJI OE30IIaCHOTO MCIIOJIb30BaHUS
BCILIECTB B IIOBCEIHEBHOM KHU3HHU;

e CO3HATENBHOIO BBIOOpaA Oyayiiei mpohecCHOHaIbHOM NesTEIbHOCTH.

Kpr XUMHUHU o6naz[aeT BO3MOXXHOCTAMU IJIA (bOpMI/IpOBaHI/IH KOMMYHHKAaTHUBHBIX HCHHOCTeﬁ,
OCHOBY KOTOPBIX COCTABJIAIOT ITPOLCCC OGH.ICHI/ISI, rpaMoOTHasd p€ub, a HCHHOCTHLIC
OpHUCHTAIMU HAIIPABJICHBI HA BOCIIUTAHUC Yy YUallUXCH:

e IPaBHJIBHOT'O UCIIOJIB30BAHUA XUMHUYECKOH TCPMHUHOJIOTUHU U CUMBOJIMKHA;

° HOTpe6HOCTI/I BCCTU AHUAJIOT, BBICIIYIINBATH MHCHUC ONIIIOHCHTA, Y4aCTBOBAThH B
AUCKYCCHHU,

e  CIIOCOOHOCTH OTKPBITO BBIPAXKATH M APTYMEHTHPOBAHHO OTCTAUBATH CBOIO TOUKY
3peHusl.

V. Ilsiannpyemble pe3yabTaThl 0CBOeHHUsI Kypca « XuMus 9 Kiace»

JlesiTenbHOCTh 00pa30BaTEIBHOTO YUPEIKIACHHS 001Iero 00pa3oBaHus B 00y4eHUH XUMHU
J0JDKHA OBITH HANpaBJieHa Ha JIOCTIKEHHE 00yJYarOIIUMUCS CICIYOIUX JJHYHOCTHBIX
pe3yJabTaToB:

1. B LIEHHOCTHO-OPUEHTALIMOHHOM c(hepe - HYyBCTBO TOPIOCTHU 32 POCCUHUCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIeJI€yCTPEMIIEHHOCTbD,
CaMOKOHTPOJIb U CAMOOLICHKA;

2. B TpPYyIOBO# cdepe - FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIICH
00pa3oBaTeNbHON TPACKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOW, MHTEIJIEKTYAIbHOM) chepe —MOTHUBALIUS YUECHUS,
YMEHHE YIPaBISATh CBOEH MMO3HABATENbHON AESITEIbHOCTHIO.

MeTal’lpe}lMeTHblMH pe3yjJbTaTaMi OCBOCHHS BBIITYCKHUKaAMU OCHOBHOM IIKOJIBI
IporpamMmsal 1O XUMHU ABJISAFOTCA:

1. BrageHue yHUBEpPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU €S TEIIbHOCTH:
HaOJI0IcHNe, U3MEPEHNE, SKCIIEPUMEHT, yueOHOE HCClIeIOBaHHUE; TPUMEHEHHE
OCHOBHBIX METOJIOB IMO3HaHUS (CUCTEMHO-MH(POPMAIIMOHHBIN aHaIN3, MOJEINPOBa-
HUE) JJI U3y4eHUs PA3IMYHBIX CTOPOH OKPY)KAIOILIEH NeHCTBUTENBHOCTH;

2. WCIIONBH30BAHKUE YHHUBEPCATBHBIX CIIOCOOO0B JACSITEILHOCTH TI0 PEIICHUIO TIPOOJIeM U
OCHOBHBIX UHTEJUJIEKTYAJIbHBIX ONEPALlMi: HCIIOJIb30BAHNE OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepaluil: popMyIupoBaHUE TUIIOTE3, AHATIN3 U CUHTE3,
CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3aIHs, BBISIBICHIE IPUIMHHO-CIIEICTBEHHBIX
CBSI3€H, IMMOMCK aHAJIOTOB;

3. yMeHHue reHepHpOBaTh HJICH U ONIPENIEIISTh CPEICTBA, HEOOXOIUMBIE TSI HX
peanusauuy;

4. ymeHUe ONpeaeNsaTh e | 3a7a91 JIeITeIbHOCTH, BRIOMPATh CPEICTBA peaTu3aiii
LIEJIA U IPUMEHATh UX HA MPAKTHUKE;

5. Hcnoiap30BaHKE PA3JIMIHBIX UCTOYHUKOB IJIA TIOJTYYCHU A XHUMHYSCKOMN I/IH(I)OpMaI_II/II/I.



IIpenmMeTHBIMH pe3yJIbTaATAMH OCBOCHMSI BBIITYCKHUKaMU OCHOBHOM LIKOJIBI IIPOTPaMMBbI 10
XUMHUU SBIISIFOTCA:

1. B mo3HaBarenbHOU cdepe:

- AaBaTb ONPCACIICHHUA N3YYCHHBIX MMOHSATHUIM: BEIIIECTBO (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, MOH,
MOJICKYJIa, KpUCTAIUIMYCCKasa pEeUIE€TKa, BEMECTBO, ITPOCTHIC U CIIOKHEBIC BEIIECTBA,
XUMHUYCCKas CI)OpMyJIa, OTHOCHUTCIIbHAsA aTOMHas MaccCa, OTHOCUTCIIbHAsA MOJICKYJIApHast
MaccCa, BAJICHTHOCTb, OKCHUAbI, KUCJIOThI, OCHOBaHH, COJIN, aM(bOTepHOCTB, HHAWUKATODP,
HepI/IO[[I/IIIeCKI/Iﬁ 3aKOH, [ICPUOANICCKAA CUCTEMA, IICPUOJUICCKA Ta6JII/ILIa, MN30TOIIbI, XUMHU-
YECKasd CBA3b, DJICKTPOOTPHULATCIBbHOCTE, CTCIICHb OKUCJICHUA, BHGKT]Z)OJ'II/IT); XHUMHUYCCKas
pCaKknug (XI/IMI/I‘IGCKOG YpaBHCHHEC, TCHCTUYCCKAA CBsA3b, OKUCIICHUC, BOCCTAHOBJICHUC,
QJICKTPOJIUTHUYCCKAs Arucconanus, CKOPpOCTb XHUMHYECKOU peaKHI/II/I);

- hopmynupoBath nepuonnueckuit 3akon [I.M1.MeneneeBa u packpbIBaTh €ro CMBICI;

- OIKUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEILHO IIPOBEICHHBIC YKCIIEPUMEHTHI,
UCIOJIB3YS AJISl 3TOTO €CTECTBEHHbIN (PYCCKHIl, POJTHOM) S3bIK U S3BIK XUMUM;

- OIIMCBIBATh M pa3jinvdaTb U3YUCHHLIC KJIACChl HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ, IMPOCTBIC U
CJIOKHBIC BCIICCTBA, XUMHUYCCKUEC PCAKIIUU,

- KJ'IaCCI/I(l)I/II_[I/IpOBaTB HU3YYCHHBIC 00BEKTEI U SIBJICHUA,

- Ha6JIIOZ[aTI) JACMOHCTPUPYCEMBIC U CAMOCTOATCIIBHO IMMPOBOAMMBIC ONIBITEL, XUMUYCCKUEC
pCaKluu, IMPOTCKAOIHEC B IIPUPOAC U B 6LITy;

- IeNaTh BBHIBOJIBI M YMO3AKIIOUEHUS U3 HAOMIOACHUN, N3YYEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEMH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 aHAJIOTHU CO
CBOMCTBaMHU U3YYECHHBIX;

- CTPYKTYPHPOBATh U3yYSHHBII MaTeprall 1 XUMHUYECKYI0 HH(OPMAIIHIO, TOTYICHHYIO U3
APYIUX UCTOYHUKOB;

- MOZECIIMPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOIO - TPETHETO IIEPUOIOB, CTPOCHHE
MIPOCTEUIINX MOJIEKYIL.

2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

- aHaJIM3UPOBAThH U OLIEHUBATh MOCIEACTBUS JUIsl OKPYXKAIOIIe cpesibl ObITOBOM U
IIPOU3BO/ICTBEHHOH JIEATETLHOCTH YelIOBEKa, CBA3aHHOMU C repepaboTKOMN BEIECTB;

- pa3bACHATH Ha IIpUMEpPaAX (HpI/IBOI[I/ITB IIPUMCPHI, HO,Z[TBep)KI[aIOH_II/Ie) MaTCpUAILHOC
CANHCTBO U B3aUMOCBA3b KOMIIOHCHTOB JKHMBOM 1 HE)KHBOM IpUpOAbI 1 YCJIIOBEKA KaK
BA’)KHYIO 9aCTb 3TOI'0 ¢JUHCTBA,

- CTPOUTH CBOE MOBEICHHE B COOTBETCTBUH C MPUHITUIIAMH O€PEKHOTO OTHOIICHUS K
MIPUPO/IE.

3. B TpynoBoii cepe:
- INTAaHUPOBATh U IPOBOJUTH XUMHYECKHUH OKCIICPUMCHT,

- UCIIOJIB30BAaTh BEIIECTBA B COOTBECTCTBHUHU C UX NNPCAHAZHAUCHUCM U CBOﬁCTBaMH,
OIMMMCAHHBIMU B UHCTPYKIUAX 11O IPUMCHCHHUIO.

4. B cdepe 6e30macHOCTH KU3HEACITEIBHOCTH:

- OKa3bIBaTh MEPBYIO MMOMOIIb IPU OTPABICHUSIX, 0KOTaX U JPYTUX TPAaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JJaOOPaTOPHBIM 000PYJOBAHUEM.



VI. Conep:kanue y4eOHOT0 mpeaMera, Kypca
Kypc xumun 9 knacca cTpyKTypHO NpezcTaBiieH 6 TeMaMu:

«O000menne 3HaAaHNH 10 Kypcey 8 kiaacca. XuMHUYecKHe peakiuun», «XuMuuecKkne
peakuuM B pacTBopax», «HemeTraibl 1 HX coelMHeHUs», «MeTalIbl U HX
coeIMHEeHUsD», «XHMHS U OKpYsKaas cpenay, «O000menne 3HaHUH 110 XMMHH 32

Kypc OCHOBHOM KO0.bI. [IoAroToBKa K 0CHOBHOMY IroCy/1apCTBEHHOMY YK3aMeHYy
(OI2I)».

1. O0o01menne 3HaHMI MO Kypcey 8 kiaacca — 5 yacoB

bunapusie coenuaenus. OKcubl coseoOpasyroue 1 Hecoeoopasyroniue. [ uapoKCuabl:
OCHOBaHUs1, aM(QOTEPHBIE TUIPOKCUIBI, KUCIOPOJICOIEpKAIIHe KUCIOTh. CpelHue, KUCIbIE,
OCHOBHBIE U KOMILIEKCHBIE COIH.

O0600611eHre cBeIcHNI 0 XUMUYeCcKUX peakiusax. Kinaccupukanusa XuMHUUECKUX peakluii mo
Pa3IMYHBIM MPU3HAKAM: COCTABY U YHCIIY PEarupyromuX U 00pa3yroImnxcs BEIecTB,
TerioBoMy 3¢ dexTy, 00paTUMOCTH, H3MEHEHUIO CTENIEHEH OKUCIICHUS JIEMEHTOB,
00pa3ymoIIKUX pearupyroIfe BEMECTBA, arperaTHOMY COCTOSIHHIO PEarupyIOIIUX BEIICCTB,
HCIOJIb30BAaHUIO KaTaanu3aTopa.

IlonsTue o CKOpPOCTH XHUMHYCCKOU pCaKknuu. CDaKTOpI)I, BJIMAIOIIUMEC HA CKOPOCTH XUMHUYCCKUX
peaKuHﬁ: Ipupoaa pearupyromux BCUICCTB, UX KOHOCHTpaLUW:A, TEMIIEpaTypa, IIomalab
COIIPUKOCHOBCHUSA, HAJINYHEC KaTaJIn3aTopa. Karanus.

JdemMoHcTpanuu
e O3HaKoOMJIEHHE C KOJUIEKIIUSAMU METAJIOB U HEMETAJIJIOB.
e O3HakOMJIEHHUE C KOJUIEKIIMSIMU OKCHUJIOB, KUCIIOT U COJIEH.
e 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOM peakluu OT IPUPO/Ibl pEarupyroIlirX BEIIECTB.

e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakliuy OT KOHLEHTPALUU pearupyromx
BEILECTB.

e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT IUIOLald CONPUKOCHOBEHHUS
pearupyromux BeecTB («KUISAIINN CIoW»).

e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TeMIepaTyphl pearupyomumux
BEILECTB.

JlabopaTopHbIe ONbITHI

* B3auMogercTBue aMMHuaka u XJIOpOBOAOPOA.

* Peakuus HeUTpan3amum.

* HaGmonenue TernoBoro apdexra peakiinyu HeHTpaIu3aum.

* BzaumopelictBre cepHoit KUCIOThI ¢ okcuaom meau(Il).

* PaznokeHne mepokcuia BOAOPO/Ia ¢ TOMOIIBIO KaTajasbl KapToders.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakui OT MPUPO/Ibl pEarupyroux BEeIECTB Ha
IpUMepe B3auMOJICHCTBUS PacTBOPOB THOCYIb(haTa HATpuUs U XJIopuaa 6apusi, THOCYIb(aTa
HATpPHUSL U COJITHOM KHUCIIOTBHI.



* 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIUHU OT MPUPOIbl METAIIIIOB IIPU UX
B3aUMOJCUCTBUH C COJISTHOM KUCIIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUU OT NPUPOJbI KUCIOT IPU UX
B3aUMOJICHCTBHH C JKEJIE30M.

* 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PeaklUu OT TEMIEpaTyphl.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUN OT KOHLIEHTPALUH.

* 3aBHUCHUMOCTb CKOPOCTH XMMHYECKOMN peaKIuu OT IJIOIIA 1 COPUKOCHOBEHHUS
pearupyrouux BemecTs.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuu OT KaTalu3aropa.
2.XuMHnYecKHe peakiiuu B pacTBopax 3J1eKTpoanToB — 10 yacos

[ToHsATHE 00 MEKTPOIUTUUECKOHN TUCCOLMANU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
MexaHu3M auccouMannii AJIEKTPOIUTOB C Pa3IMUHbIM XapaKTepoMm cBsi3u. CTeneHb
IEKTPOIUTHYECKOH nucconrannu. CUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUH ICKTPOIUTHICCKON nucconnanuu. Kiaccudukanus HoHOB 1
UX cBolicTBa. KHCIIOTBI, OCHOBAHUS M COJIHM KaK 3JIEKTPOIUTHL. VX Kitaccupukanus u
JIUCCOLHAINSL.

OO6mue XUMUYECKHE CBOMCTBA KUCIOT: N3MEHEHHE OKPACKU MHANKATOPOB, B3aUMO/ICHCTBUE
C METaJIaMU, OKCUJIAMU U THAPOKCHUIAMU METAIUIOB U COISIMU. MOJIEKy IsipHbIE U HOHHBIE
(TIOJTHBIE M COKpAIEHHBIE) YPaBHEHUS peakinil. XUMHUYECKUN CMBICI COKPAIIEHHBIX
ypaBHEHUH. Y CIOBHS MPOTEKAHUS PEAKIIUI MEXIY JIEKTPOJIUTAMU 10 KoHLA. Psin
AKTUBHOCTH METAJLJIOB.

OO0mre XMMHYECKUE CBOMCTBA IIEJI0OUESH: B3aUMOJICCTBHE C KUCIIOTaMH, OKCHIAMU
HeMeTaJuIoB, cosiMu. O0IIMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI:
B3aUMOJICHCTBUE C KUCITOTaMH, Pa3JIOKEHUE TIPU HarpeBaHUU.

OO01re XMMUYECKHE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBIE ¢ KUCIIOTaMU, IIeJI0YaMH,
COJISIMU U MeTaJuiaMu. B3anuMonelcTBUE KUCIIBIX COJIEN CO HIEIOUYaMHU.

IMunponu3 kak 0OMEHHOE B3aUMOACHCTBHE COJel ¢ BOJOW. [ MaApOIN3 COMM CUILHOTO
OCHOBaHMS U C1a00¥ KUCTOTHL. [ Maposn3 comu ci1aboro OCHOBaHUS U CUIIBHOM KUCIIOTHI.
Bogopoausrii mokazarens (pH).

CBoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHJIOB U COJICH B CBETE TCOpHUU BHCKTPOHHTHQCCKOﬁ
JUucconmmuanuvm nu HpeI[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEIFHO-BOCCTAHOBUTEIIBHEIX pCaKknusx.

JdemoncTpauuu
o lcnblTaHue BELECTB U UX PACTBOPOB Ha JIEKTPOIPOBOAHOCTD.
e 3aBHUCUMOCTb 3JEKTPOIPOBOJIHOCTH YKCYCHON KHUCIOTHI OT KOHIIEHTPALHUH.
o JIBMKEHUE OKPAIICHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
o Omnpeznenenue xapakTepa Cpeibl B pacTBOpax COJIEH.
JlabopaTopHbIe ONbITHI
* lucconnanus caaldbIX 3JEKTPOJIUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
* I3mMeHeHne oKpacku MHAUKATOPOB B KMCIIOTHOM cpefie.

* Peaknus HeﬁTpaJ’IH3aL{HH pacTBOpa 101 () (0150 PAa3JIMYHBIMHA KHUCJIOTAMH.



* [Tonyuenne runpoxcuna meau(Il) u ero B3aumMoaelcTBrE C pa3IUYHBIMU KUCIOTaMHU.
* BzanmopelicTBre CHIIbHBIX KUCTOT ¢ okcuioM meau(1l).

* BzaumoselicTBrE KUCIOT C METaJUIaMHU.

» KauectBenHas peaxiys Ha KapOOHAT-HOH.

* [TosmyueHue cTyiHsI KDEMHUEBOW KUCIIOTHI.

 KauecTBenHas peakiiysi Ha XJIOpUI- WU CYIb(paT-HOHBI.

 3MeHeHne OKpacku MHAUKATOPOB B LIEJIOUHOM cpejie.

* B3aumojencTBre Een0UYe ¢ yIIEKUCIBIM Ia30M.

» KayecTBeHHas peakiysi Ha KAaTHOH aMMOHHS.

* [Tonyuenue ruapokcuaa meau(Il) u ero pasnoxenue.

* BzaumoseiicTBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapokcuaa xemneza(lll).

* B3zaumoneiicTBue xene3a ¢ pactBopoMm cyibdara meau(1l).

IIpakTnyeckue padoThl

1. Perienue sxcriepuMeHTaIbHBIX 337a4 10 TeMe «DIEKTPOIUTHUECKAs TUCCOLUAIUSY.
3. HemeTa/uibl M MX cOeJMHEHHUA — 25 YacoB

CrpoeHue aTOMOB HEMETAJIJIOB M MX TOJIOKEHHE B MEPUOANUECKOM cucteme. Psin
3JIEKTPOOTPHULIATENIbHOCTH. KpucTamnueckue peneéTk HEMETAIJIOB — IPOCTHIX BEIIECTB.
dusnueckue cBorcTBa HEMeTAIIOB. OOIIMe XUMHUYECKHE CBOMCTBA HEMETAJLIOB:
OKHUCIIMTENILHBIE 1 BOCCTAHOBHUTEIIBHEIC.

l"anorensl, cTpoeHME UX aTOMOB U MOJIEKYJI. DU3NYECKUE U XUMHYECKHUE CBOMCTBA
raJloreHoB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB raJJOT€HOB B 3aBUCUMOCTH OT UX
MOJIO)KEHUA B IEPUOANYECKON cucTeme. HaxokieHre rajJoreHoB B IPUPOJIE U UX
MoJy4YeHue. buoaornueckoe 3Ha4eHue U NPUMEHEHHE TAJIOT€HOB.

I"ajloreHoBOIOPOABI U COOTBETCTBYIOLIUE UM KHUCIIOTBI: IIJIABUKOBAs, COJISHAs,
OpoMOBOOpOHAS, HOJOBOAOpOAHAs. ["amorenn ibl. KauecTBEeHHbIE peakMy Ha raJloreHH -
noHbl. [I[puMeHeHne coeIMHEHNI TAIOT€HOB.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnel. Cepa B npupojie 1 €€ mojiyueHue.
AnnotponHsle MOAU(UKALMYU Cepbl M UX CBOIMCTBAa. XMMHUYECKHUE CBOMCTBA CEphl U €€
IIPUMEHEHUE.

CepoBoJOpOI: CTPOEHHE MOJIEKYIIbI, (PU3MUECKHE U XUMUYECKUE CBOWCTBA, MOJTYYCHHE U
3Hauenne. CepoBogopoanas kucinota. Cynbduabl U ux 3HaueHue. JlromuHOPOpPHI.

Oxkcun cepri(1V), cepauctas kuciora, cyab@uthl. KauecTBeHHas peakiys Ha CyaIb(PUT-UOH.
Oxcun cepwi(VI), cepras kucnota, cynbharsel. KpuctanioruapaTs.

CepHast KUCIIOTA KaK CHJIbHBIN 251eKTpouT. CBOWCTBA pa30aBIeHHON CEpHOM KUCIOThI KaK
TUITAYHON KHUCIOTHI: BSaHMOHeﬁCTBHe C ME€TaJlslaMH, OCHOBHBIMH U aM(i)OTepHBIMI/I
OKCHJaMH, OCHOBAHUSMHU U aM(OTEPHBIMU THJIPOKCHIaMU, coiisiMu. KauecTBeHHas peakius
Ha CyJlb(aT-HoH.



OO1m1ast XxapaKTEepUCTHKA 3IE€MEHTOB VA-Trpynibl. A30T, CTPOCHHUE €r0 aTOMa M MOJIEKYJIBI.
Du3NYeCKre U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IIPUPOJIE U €T0
OuosIornvecKas poib.

AMMMaK, CTpOEHHE MOJIEKYIIbI M (pu3MUecKre CBOMCcTBa. AMMHUAaYHas BOJA, HAIIATBIPHBIN
CIUPT, THAPAT aMMUaKa. JJOHOpHO-aKLEITOPHBII MEXaHU3M 00pa30BaHUs CBSI3U B KATUOHE
amMoHHuA. BoccranoBuTenbHbIE CBOMCTBA aMMuaka. Conu aMMOHMS U UX IPUMEHEHHUE.
KauecTBeHHas peakuys Ha KATUOH aMMOHHS.

Oxcuapl a30Ta: HECOIEOOPA3YIONIUE M KUCIOTHBIE. A30THCTast KUCIIOTA U HUTPUTHL. A30THAS
KHCIIOTa, €€ MoTy4eHue u cBoiicTea. Hutparsi.

docdop, ctpoenue aroma u amutotponus. Docuasl. Dochun. Oxcua pocdopa(V) u
dhochopnas (oprodocdopHnas) kuciora. Docdarsr.

OOw1ast xapakTepucTHKa 31eMeHTOB [V A-rpyImbl: 0COOEHHOCTH CTPOEHHs aTOMOB, ITPOCTBIX
BCIICCTB U COCI[I/IHGHI/Iﬁ B 3aBUCHUMOCTH OT IIOJIOKCHHUA 3JICMCHTOB B HGpHOI[PI‘-ICCKOfI
cucreme. Yriaepoll. AJUIOTpONHbIe MOIUGUKALMK: anMa3, rpagut. AMopdHbIil yriaepon:
caka, aKTUBUPOBAHHBIN yTroyb. AncopOuns. XMMHUYECKHE CBOMCTBA YIIIEpo/a.
Kokcoxumuueckoe npou3BOJCTBO U €ro npoaykius. KapOumsl.

Oxkcua yrinepona(Il): crpoenue mosnekysibl, moydeHue u coiicta. Oxkcun yraepona(IVv):
CTpOCHHE MOJIEKYJIbI, IOJy4YE€HUE U CBOMCTBA. YTrolbHas kKuciaota. Colu yrolbHOM KUCIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHudyeckas U MUILIEBas coaa.

Opranuueckasi XuMus. YTJI€BOJIOPO/IbI.

MertaH, 3TaH ¥ MpoIaH Kak MnpeaeabHble (HACHIIICHHBIE) YTIEBOIOPOAbl. DTHIICH U alleTUJICH
Kak HerpeaelibHble (HEHACBIIIEHHBIE) YTIIIeBO0POAbl. CTPYKTYpHBIE (POPMYJIIBI BEIIECTB.
I'openue yrineBonopoaos. Peakuuu gerupupoBanust NpeAeNbHbIX yIIIeBOIOPOIOB.

CrnupTsl. DTUIIOBBIN CIIUPT, €ro NOJy4YeHHe, IPUMEHEHHE U (PU3HOIOTMYECKOe JICHCTBUE.
TpéxaToMHBIN CIUPT TVIMIIEPUH. YKCYCHAsI KHCIIOTA KaK MPEICTABUTENb KapOOHOBBIX
KHUCJIOT.

Kpemuuii: ctpoenue aroma u HaxoxaeHue B npupoje. Cunuuuasl v cuiiad. CBoicTBa
kpemHus. Oxcun kpemHus(IV). Kpemaueas kucnora u e€ comm.

[TpousBozacTBO cTEeKIIa M IeMeHTa. [IpoTyKIHs CHIIMKAaTHOW IPOMBIIIIJICHHOCTH: ONITHYECKOE
BOJIOKHO, KepaMuka, papdop, pasuc. OnTuueckoe BOJIOKHO.

Hemertanmnsl B mpupoae. @pakiroHHas eperoHka )KUAKOTO BO3/1yXa Kak croco0 MolydeHus
KHCJIOpo/ia, a30Ta u aprona. [Tonyuenue dhochopa, kpemHus, XJI0pa, HoAA. DIEKTPOITU3
pacTBOpPOB.

[TonydyeHue cepHON KMCIOTHI: CHIPBE, XUMHU3M, TEXHOJIOTHYECKAsA CXEeMa, METO/I KUTISIIETO
CJIOS1, MPUHITUIIBI TEIUI000MEHa, MPOTUBOTOKA M UpKyIsauuu. Oneym. [Ipon3BoacTso
aMMHAaKa: ChIPbE, XUMU3M, TEXHOJIOTMYECKAS] CXEMa.

JdemMoHcTpanuu
o Komnekuus HEMeTaLIOB.
e Mogenu KpUCTAIIIMYECKUX PEMIETOK HEMETAIIJIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP ¥ MPUHIIUIIBI €T0 PAOOTHI.
e TopeHue HEMeTaNIOB — MPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YIJIs.

° O6p8.3LIBI TaJIOTCHOB — IMPOCTBIX BCIICCTB.



B3anmoneicTere raloreHoB ¢ METaJIaMH.

BriTecHeHne x10pa OpoMOM WM HOJa U3 PACTBOPOB UX COJICH.
Komnnekuust npupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneiicTBre cepbl ¢ METaIUIAMH.

I'openue cepsl B KuCnopoze.

Komnnekuus cynbpuanbix pya.

KauecTtBenHas peakuus Ha CylIbGUA-UOH.

ObecrBeunBaHNe OKPALICHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEZBIO.
OOyrinuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO3yXay.

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxxenue 6uxpomara aMMOHUSI.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTHI C MEIBIO.
I'openune u€pHoro nopoxa.

PasnoskeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YrOJIbKa.
OO0pa3ib! TpUPOTHBIX coeauHeHmit pocdopa.

I'openune docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tonyuenue 6enoro gochopa 1 uCIBITAHUE €TO CBOWCTB.
Komnekuust «O6pa3iubl NpUpOIHBIX COSAMHEHUN yTIepoaay.

[Moptper H. JI. 3enunckoro. [Tornomenne pacTBOPEHHBIX BEIIECTB UK Ta30B
AKTUBUPOBAHHBIM YTJIEM.

YcTpolicTBO MpOTUBOTa3a.

Moaenu MOneKya MeTaHa, 3TaHa, STUIEHA U alleTUICHA.

BiaumopeiicTBue sTuieHa ¢ OpoMHON BOIOHM M paCTBOPOM MepMaHTaHATa KaJHs.
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KUCTIOTHI.
KaqGCTBeHHaﬂ peaKumI Ha MHOTOAaTOMHBIC CHI/IpTI)I.

Komnnekuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUSD.

Konnekuus crekna, KepaMHKH, IIEMEHTA U U3JIETNI U3 HUX.

KOJ’IJ’IGKHI/IH HpOJIYKIII/II/I CI/IJII/IK&THOﬁ HpOMI)IH_U'IeHHOCTI/I.

Buneodparmentst u cnaiiasr « [ Ipon3BOACTBO CTEKIA B IIEMEHTA.

Konnexkuust «IIpupogHbie coequHEHNs HEMETAIIIIOBY.

BI/I,Z[CO(I)paFMeHTBI U CIaMabl «(I)paKI_II/IOHHaSI MEPETOHKA KUJIKOT'O BO3AYyXa».



e Buneodparmentst u cnaiiasl «lloaydenne Bogopoaa, KUCIOPOAA U TaloreHOB
IEKTPOIUTUYECKUM CIIOCOOOM).

e Mogenu annapaToB 715 IPOM3BOACTBA CEPHON KUCIIOTHI.
e Mogenb KUIAIIETO CIIOS.
e Mopenb KOJIOHHBI CHHTE3a AMMHAKA.
e BuneodparmenTs! u ciaiiapl «I Ipou3BOACTBO CEPHOI KUCTOTHI».
e Buneodparmentst u cnaiiasl «[Ipon3BoacTBO aMMHaKay.
o Komnexuus «CoIpb€ U1l MOTYYEHHS] CEPHONU KHCIOTBI.
JlabGopaTropHble ONBITHI
* Pacnio3HaBaHue rajgoreHu-uOHOB.
» KauecTBeHHBIE peaklnu HA CyIb(aT-HOHBI.
* KauecTBeHHas peakiysi Ha KATHOH AMMOHUS.
* XMMUYeCKHEe CBOMCTBA a30THOM KHUCIIOTBI, KaK JIEKTPOJIUTA.
 KauecTBennsie peakiuu Ha Gochar-uoH.
* [IonydeHne U CBOKCTBA YIOJbHON KHCIIOTHI.
» KauectBenHas peaxiys Ha KapOOHAT-HOH.
* [IponyckaHnue yriekuciioro ra3a 4yepe3 pacTBOp CUIMKATa HATPUSL.
IIpakTuyeckue padoTbl
2. V3yueHne CBOWCTB COJISTHOM KHCIIOTHI.
3. U3ydeHue CBOMCTB CEpHON KUCIIOTHI.
4. IlonyyeHne aMMuaKa U U3y4E€HUE €T0 CBOWCTB.
5. Ilonyuenue yriaekucnoro ra3a. KauectBeHHast peakius Ha KapOOHAT-HOHBI.
4. Meraiibl ¥ UX coeqnHenus — 16 yacos

[TonokeHne MeTauIOB B NEPUOJUIECKON CUCTEME XUMHUYECKUX d1eMeHTOB /1. .
MeneneeBa, CTpO€HHE aTOMOB M KPUCTAJLIOB METaUIOB. MeTaruinueckas CBA3b U
METaJIINYECKast KpUCTaUINYeCKas pemeTka. Gusndeckre CBOMCTBA METAUIOB: JIEKTPO- U
TEIIONPOBOJHOCTD, OTpaXKaIoLIasi ClIOCOOHOCTb, IIIACTUYHOCTh. YEPHBIE U 1IBETHHIE
METaJUIbL.

Mertasibl Kak BOCCTAHOBUTENH. DIEKTPOXUMUYECKUN sl HanpsbKeHuil. B3anmoericteue
METaJUIOB C HEMETAJJIaMH, OKCUIaMH, KAUCJIOTaMH, COJISIMU. AJTFOMAHOTEPMHS.

06111351 XapaKTCPUCTHUKA 3JICMCHTOB IA'FPYHHBI. OKCI/II[I)I U TUAPOKCUABI HICIIOYHBIX
MCTAJIJIOB, UX IMOJIYYCHHUC, CBOI\/'ICTBa, IIPUMCHCHUC. Baxwueitmmue comn IICJIT0YHBIX MCTAJIJIIOB,
HX 3HAYCHUC B IPUPOAC U )KU3HU YCIIOBCKA.

O6mas xapakrepuctuka 371eMeHTOB [[A-rpynmbl. OKCHUIBI U THIPOKCHTBI
[IEJTOYHO3EMEIIBHBIX METAJIOB, UX MOJYYE€HHE, CBOMCTBA U MPUMEHEHUE. BaxkHenmme conun
IEIOYHO3EMETbHBIX METAJNIOB, MX 3HAYCHHE B MIPUPO/IC U )KU3HU uenoBeka. KapOoHaTsl 1
TUAPOKAPOOHATHI KAJIBITHS.



BpemenHas u moctostHHas )KECTKOCTh BOJIbL. CIIOCOOBI yCTpaHEHUsI BPEMEHHOM JKECTKOCTH.
Crioco0Obl yCTpaHEeHHsI TIOCTOSTHHON KECTKOCTH.

CoeMHEHHs ATIOMHUHUS B IPUPOJIe. XUMHYECKHE CBOicTBa aimoMuHKst. OcoOEHHOCTH
OKCHJIa U THIPOKCHU/IA ATIOMHUHUS Kak aM(OTEPHBIX coelMHeHni. BaxkHelimue conu
AIIOMUHUS (XJIOpUJ, Cynbdar).

OcoOeHHocTH CTpOoeHHS aroma skenesa. XKene3o B mpupoje. Baxkuelmme pyasl xenesa.
[Tonyuyenue uyryna u cranu. Oxcunabl 1 tuapokcuabt xkenesa(ll) u (1), Comm xenesa(Il) u
(IIT). O6Hapy>xeHre KaTHOHOB JKelie3a B pacTBOpe. 3HAYCHNUE COSAMHEHUH Kere3a.

Koppo3sust rasopas (Xumuueckas) U 3J€KTPOXUMHUYECKasl. 3allluTa METaJUIOB OT KOPPO3UH.
Merasusl B ipupoge. Ilonstue o Meraurypruu. Y€pHas 1 IBETHAast METAJLTYprus.
IInpomeramryprusi, THAPOMETAIUIYPrus, dJIEeKTpoMeTauyprus. JJoMeHHbIi nporecc.
IlepepaboTka uyryHa B cTaib. DJIEKTPOIN3 PACILIABOB.

JdemMoHcTpanuu
e BzaumopeiicTBue HATpUs, JUTUS U KaJbLMS C BOJOM.
o ['openue HaTpus, MarHus u xeje3a B KUCIOPOJIE.
o Bcmblnika TEpMUTHON CMECH.
o BzaumojeiicTBue cMeCH OPOIIKOB CEPHI U XKee3a, [IMHKA U CEPHI.
e BzaumopeicTBre aIlOMUHMSA C KUCIIOTaMM, IIIeJIOYaMH H BOIOM.
e BzaumopeiicTBue xene3a U MeAH C XJIOPOM.

o BsaumopaeiicTBue Meau ¢ KOHUEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOU
KHCJIOTOH (pa30aBlICHHON M KOHIICHTPUPOBAHHOM).

e Okpacka IIaMEeHH COSTMHEHUSIMH IETOYHBIX METAJIJIOB.
e Okpacka miaMeHH COSIUHEHUAMH IIEJT0UYHO3EMENbHBIX METAJIJIOB.
e [Tamenwue U3BECTU BOJOM.

o [lonmydeHue xKECTKOM BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOU
BOJIOM.

e VYcTpaHeHHe BpeMEHHON KECTKOCTH KUIITYEHUEM U TOOABIEHUEM COJIBI.

e VYcTpaHeHHe MOCTOSHHOM KECTKOCTH JOOABICHUEM COJIBI.

e VOHUTHI U IPUHITUII UX NEUCTBUS (BUACOPpParMeHT).

o Koteknus NpupoaHbIX COETUHEHUN ATFOMUHUS.

e BuzaeodparmenTs! u cnaiiasl «OKCUI aTIOMUHUS U €70 MOAU(PUKAIIUN.

e Tlonyyenue aM(pOTEpPHOTO THAPOKCH 1A ATFOMUHHS U UCCIIEIOBAHKE €TI0 CBOMCTB.
o Komnekuus «X¥UMUYECKHE UCTOYHUKH TOKAY.

. PeBy.]'II)TaTI)I AITATEIIBHOTO SKCIIEPUMEHTA 110 U3YYCHUIO KOPPO3UH CTAJIbHBIX I/IS}IGJ’II/Iﬁ
B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ MponeCcCoB.

e Boccranosnenue mean u3 okcuaa meau(Il) Bomopomom.
e BupaeodparmenTs! u cnaiinbl «[Ipou3BoACTBO YyryHa U CTaN.

e Buneodparments! u cnaiiasl «M3nenus U3 yyryHa u cTaum.



e Buneopparmentst u cnaiiap! «I[Ipou3BOICTBO ATFOMUHUS.
JlabGopaTropHbie ONBITHI
* BzanmoperictBre xenesa ¢ pactBopoM cynbdarta meau(1l).
* [TomyyeHne U3BECTKOBOM BOABI U OIBITHI C HEW.
* [Tonyuenue ruapokcuaos xkene3a(ll) u (I11).
» KayecTBeHHbIE peakIuy Ha KATHOHBI JKeJe3a.
IIpakTuyeckue padoThl
6. XKEcTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.
7. PemieHure 3KCIIEpUMEHTANIBHBIX 3aJa4 110 TeMe «MeTauib».
5. Xumus ¥ oKpy:Kaomas cpeaa - 2 yaca

Crtpoenue 3emiu: SApo, MaHTUS, 3eMHas Kopa, Jiutocdepa, ruapocdepa, armochepa.
Xumuueckuit cocta 3emin. ['opabie noposl. Munepansl. Pyasl. Ocagounbie TOpHbIE
nopojel. [Tone3Hbie uckonaeMele.

HcTouHnKr XMMUYECKOTO 3arpsi3sHEHUST OKpYXKaroiien cpebl. [ 1odanbHbIe IKOJIOTHYECKre
pOoOJIeMBI YEIOBEUYECTBA: HAPYIIEHHE OUOT€OXUMUUYECKUX KPYTOBOPOTOB XUMHUYECKHIX
3JIEMEHTOB, MOTEIJIEHNE KJIMMaTa, KUCIOTHBIC TOXKIU U Jp. O30HOBBIE JBIPHI.
MexyHapoIHOE COTPYAHHUYECTBO B 00JIACTH OXPaHbI OKPY>KAIOLIEH cpeabl OT XUMHUECKOTO
3arpsi3HEHUS. «3eIEHast XUMUS.

JdemMoHcTpanuu
e BuzaeodparmenTs u cnaiiasl «CTpoeHue 3eMiIn U €€ XUMUYECKUN COCTaBy.
o Komiekuus MUHEpanoB U TOPHBIX MMOPO/I.
o Komnekuus «Pyabpl MeTamnoBy.

e BuzneodparMenTsl u cnaiiipl «l 100anbHbIE 3KOIOTHYECKHE TPOOTIEMBI
4eJI0BEYECTBAY.

e BuzaeodparMeHThI U CaiiIbl O CTENIEHN YKOJIOTUYECKON YUCTOTHI TOBapa.
JlaGopaTopHbie ONbITHI
* M3yuyenue rpaHura.

* M3ydeHne MapKUPOBOK Pa3IMYHBIX BUIOB MMPOMBIIUICHHBIX U TTPOIOBOJILCTBEHHBIX
TOBapoB.

6.0000menne 3HAHMI 10 XUMHUH 32 KYPC OCHOBHOI mK0JbI. [Tonroroka k OcHoBHOMY
rocyaapcrpeHHomy 3k3ameny (OI'J) - 7 yaco

CrpoeHne aToMa B COOTBETCTBHUH C MOJIO)KEHUEM XMMHUYECKOTO 3JIEMEHTA B IIEPUOANYECKON
cucteMe. CTpoeHHE BEIIECTBA: XUMUYECKAs CBSI3b U KPUCTAININYECKAs PEIIETKA.
3aBHCUMOCTB CBOMCTB 00pa30BAHHBIX 3JIEMEHTAMH IIPOCTHIX BELIECTB (METAIJIOB,
HEMETAJJIOB, OJIATOPOIHBIX Ta30B) OT MOJIOKEHHSI IEMEHTOB B IEPHOAUUYECKON CHCTEME.
Tunosorus HEOpraHMYECKUX BELIECTB, Pa3ACICHUE UX Ha KJIACChl U IPYIIIIBL.
[IpencraBurenu.



IIpu3Haku U ycinoBuUs MPOTEKAHU XUMUYECKUX PEAKLUN. TUIIOIOrUS XUMUYECKUX PEaKIUi
10 Pa3JInYHbIM MTpU3HAKaM. Peakiuu nonHoro oomena. OKUCINTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.

XUMHUYECKUE CBOMCTBA POCTHIX BEIIECTB. XapaKTePHbIC XUMHUYECKHE CBOMCTBA
coJIe00pa3yoIUX OKCHIOB, THIPOKCUAOB (OCHOBAaHUH, KHCIOPOACOAEPKAIIUX KHCIIOT U
aM(}OTEPHBIX THAPOKCHUIOB), COJICH.

VII. OcHoBHBIE TPeOOBaHNS K YPOBHIO NOATOTOBKH YYAIIMXCSH:

K koH1y 00y4eHusi B 1eBATOM KJjacce YHeHUK J0JIKeH

3HATL/IIOHUMATh:

nojoxkeHue MetayuioB 1 HemeTauioB B [ICXD J1.1. Menneneena;

O6IIII/IG (1)I/I3I/ILI€CKI/IC 1 XUMHYECKHE CBOMCTBA METAJUIOB M OCHOBHEIE CITOCOOBI MX
TMOJIYYCHU,

OCHOBHBIE CBOMCTBA Y MPUMEHEHNUE BAKHEUILINX COCAUMHEHUIN ETOYHBIX U
IIEJI0YHO3EMEIbHEBIX METAIIOB;

AJIFOMMHU A,
Ka4CCTBCHHBIC PCAKIIMK HaA BaXHEHIIHE KATHOHBI M aHUOHEIL.

MIPUYMHBI MHOT000pa3us yrilepoIHbIX COEIUHEHUI(M30MEPHIO); BUBI CBSA3EH;
BaXKHEHIIME (yHKIMOHAJIbHBIE TPYIIbI, HOMEHKJIATYPY OCHOBHBIX MpeACTaBUTENCH
IpyNn OpraHu4YeCKUX BEIIECTB;

CTPOCHHUC, CBOMCTBA U MMPAaKTUYCCKOC IMPUMCHCHHUEC MCTaHa, 9TUJICHA, alICTUJICHA,
OAHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB, YKCYCHOI'O aJIbACTHU/Ia U YKCYCHOﬁ
KHUCJIOTHI,

IMOHATHE 00 aJlpaAcrnaax, CJI0XKHbBIX Sq)Han, JKUpax, aMUHOKHCJIOTAX, Oenkax u
YTJII€BOAax; pCaKusax 3Tep1/1(1)1/11<au1/11/1, nmoJIMMEepur3allui 1 NOJIMKOHACHCALIH.

yMeTb:

AaBaTb OIMPCACIICHHUA U MPUMCHATH CIICAYIOIIHUE ITOHATHA: CIIJIaBbl, KOPPO3UA
MCTAJIJIOB, IEPECXOAHBIC 3JICMCHTHI, aMCI)OTepHOCTL;

XapaKTepu30BaTh CBOMCTBA KJIACCOB XMMHYECKHX 3JIEMEHTOB, IPYIII XUMUYECKUX
sanemenToB (ILIM u I1I3M, rajoreHoB) 1 BaKHEHIIINX XUMUYECKUX JIIEMEHTOB
(amromMuHMS, KeJe3a, cepbl, a30Ta, Gpocdopa, yriepoja U KpEMHHS) B CBETE
M3y4YEHHBIX TEOPHIL;

pacinio3HaBaTb Ba)KHEHIIIME KaTHOHBI U AHHOHBI,
peuaTh PACUCTHLIC 3ala4i C UCIIOJIb30BAHUEM NU3YUYCHHBIX MOHSITHUM.

Pa3bBACHATH Ha ITPUMEPAX IMPUINHBL MHOFOO6paSI/Ifl OpTraHNYC€CKUX BECIICCTB,
MaTCpruaJIbHOC CANHCTBO U B3aUMOCBA3b OPraHUYCCKHUX BCHICCTB, IPUYHUHHO-
CJICACTBCHHYIO 3aBUCUMOCTB MCKIY COCTaBOM, CTPOCHHUEM.

HUCIIO0JIb30BATh IIpl/[OﬁpeTeHHble JHAHUA U yMeHI/IH B npaKanecxoﬁ JeATCJIbHOCTH U
IOBCEIHEBHOH KH3HHU 1JIA:



e 0e30macHOro OOpaleHus C BEIECTBAMHU U MaTepHallaMH;
e JKOJIOTMYECKH I'PAMOTHOTO TIOBEJCHUS B OKpYXKAfoLIeH cpeze;

e OIICHKH BJIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAOIIEH Cpe/Ibl Ha OPraHU3M
YEJIOBEKA;

. KpHTI/I‘ICCKOﬁ OLCHKHA PIH(bOpMaI_[I/II/I 0 BCHIECTBaAx, UCIIOJIb3YEMBIX B 6BITy;

e [IPHUI'OTOBJICHUS PACTBOPOB SaﬂaHHOfI KOHICHTpAlUU.

VIIL.Kpurepuu 4 HOpMbI OLIECHOK B OCHOBHO# LIKO0JIe 110 XUMHHU

Yemnotit omeem.

Ounenka "5" craBurcs, eCJId YYeHUK:

1) IToka3biBaeT riry0OKOE U MOJIHOE 3HAaHUE U TOHUMaHKE BCero 00bEMa mporpaMMHOTO
Matepuaia; MoJIHOE MOHMMAaHUE CYIIHOCTH pacCMaTPUBAEMbBIX IMOHITUH, IBICHUN U
3aKOHOMEPHOCTEM, TEOPHUId, B3AMMOCBS3EH;

2) YMeeT cocTaBUTh MOJIHBIN U PAaBUIbHBINA OTBET HA OCHOBE M3yYEHHOT'O0 MaTepHala;
BBIJICJIATH TJIaBHBIE ITOJIOXKEHUS, CAMOCTOATENBHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamMu, (pakTaMu; CaMOCTOSTEIFHO U apTyMEHTUPOBAHO JIeIaTh aHaN3, 0000IeHHS,
BBIBO/Ibl. Y CTAaHABIIMBATh MEXIIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAaHUN) U
BHYTPHIIPEIMETHBIE CBS3H, TBOPUYECKU MPUMEHSTH OJTYYCHHBIC 3HAHUS B HE3HAKOMOKH
curyauuu. [TocnenoBatenbHo, 4ETKO, CBA3HO, 00OOCHOBAHHO M 0€301IMO0YHO U3JaraTh
y4eOHBIIl MaTepuall; 1aBaTh OTBET B JIOTHYECKOM MOCIIEIOBATEIBHOCTH C HCIIOJIb30BAaHHEM
IPUHATON TEPMHUHOJIOTUY; J1€1aTh COOCTBEHHBIE BBIBO/IbI; (POPMYJINPOBATH TOUHOE
OTIpeJIeIeHUE U UCTOJIKOBAaHNE OCHOBHBIX MOHSTUH, 3aKOHOB, TEOPHIA; IPU OTBETE HE
MIOBTOPATH JOCIIOBHO TEKCT y4eOHUKA; M3J1araTb MaTepuajl JUTEPaTYPHbIM A3bIKOM;
MIPAaBUIILHO M 0OCTOATENIBHO OTBEUYATh Ha JIOTIOJTHUTEIBHBIC BOIPOCHI YUUTEIIS.
CamocToATeNbHO U PALlMOHATIBHO MCIIOJIB30BaTh HArJIsIHbIE TOCOOUS, CIIPAaBOYHbIE
MaTepHalibl, y4eOHUK, TOTIOTHUTENLHYIO JTUTEPATyPy, IEPBOMCTOUHUKH; IPUMEHSTH CUCTEMY
YCIIOBHBIX 0003HAYSHHI NIPU BEACHUH 3aIHCEH, COTPOBOXKIAIONINX OTBET; UCTIOIH30BAHNE
JUIsL I0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOIIOACHUH U OIBITOB;

3) CamMOCTOATENIBHO, YBEPEHHO M 0€301IMO0YHO MPUMEHSET MOJyYeHHbIE 3HaHUS B PEIICHUH
npoOJIeM Ha TBOPUYECKOM YPOBHE; JOMYCKaeT He Ooiee 0JJHOTO HelouETa, KOTOPBIH JIETKO
UCHPABIISIET IO TPEOOBAHUIO YUUTEIIS; UMEEeT HE0OX0IMMbIe HaBBIKU pabOTHI ¢ MprOopamu,
YepTeKaMH, CXeMaMH U TpapuKaMHu, COITyTCTBYIOIIUMHE OTBETY; 3aIHCH, COTIPOBOXKIAIOIIHE
OTBET, COOTBETCTBYIOT TPEOOBaHUSM.

Ouenka "4" cTaBUTCS, €CJIM YYEHHUK:

1. TToka3pIBaeT 3HaHMS BCErO U3YYEHHOTO IPOrpaMMHOro Matepuaia. J[a€T noaHbIi 1
MIPAaBUJIbHBIN OTBET HA OCHOBE U3yYEHHBIX TEOPUIl; HE3HAUUTEIbHbBIE OIINOKU U HETOUETHI
IIPY BOCIIPOM3BEIEHNN U3YUYEHHOT0 MaTepuaa, OrpeieieH sl OHATUH /a1 HEeTIOIHbIE,
HeOOoJIbIIMEe HETOYHOCTHU P MCIIOJIb30BaHUM HAyYHBIX TEPMUHOB WM B BBIBOJIAX U
00001IeHNAX U3 HAOMIOIEHUH U OIIBITOB; MaTepUajl U3J1araeT B OMPEICICHHOMN JIOTHYECKOM
MOCJIeI0BATEIbHOCTH, IIPH 3TOM JOMYCKaeT OAHY HErpyOyro omuOKy nim He 0ojiee IBYX
HEZ0YETOB U MOKET X UCIPABUTH CAMOCTOSITENILHO MPU TPEOOBAHUH WJIH NPU HEOOIBIION
MIOMOIIM TIPenojaBaTesi; B OCHOBHOM YCBOMJI YUeOHBINH MaTepHa; MOATBEPKAAET OTBET
KOHKpPETHBIMU ITPUMEpaMHU; MPaBUILHO OTBEYAET Ha JOMOIHUTEIbHBIE BOIPOCH YUUTEIS.



2. YMeeT caMOCTOSITEIBHO BBIACIIATD INNTABHBIC MTOJIOKCHUA B U3YYCHHOM MAaTCpHUAJIC, HA
OCHOBaHHUH (aKTOB U MPUMEPOB 0000IIATH, JAEIaTh BHIBOJIbI, YCTAHABINBATH
BHYTPUIIPEAMETHBIE CBA3U. [ [pUMEHATH ITOIydeHHBIE 3HAHUS HA IIPAKTUKE B
BUJION3MEHEHHOH CUTYaIH, COOJIOIaTh OCHOBHBIC TIPAaBUIIA KYJIbTYPhl YCTHON pedH U
CONPOBOXKAAOLIEH TMCbMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMUHBI;

3. He obGmnamaeT 10cTaTouHbIM HABBIKOM PaOOTHI CO CIIPABOYHOMN JIUTEPATYPOH, y4EOHUKOM,
[IEPBOUCTOYHUKAMHU (IIPABUIILHO OPUEHTUPYETCS, HO paboTaeT MeaIeHHo). JJonyckaer
HerpyOble HapyleHus IpaBuil 0hopMIIeHUSI TUCBMEHHBIX pPadoT.

Ounenka "3" cTtaBuTcs, €CJIM YYEHUK:

1. ycBOMIJI OCHOBHOE COZIepKaHUE yueOHOro MaTepuaa, UMeeT IpoOebl B yCBOCHUH
MaTepHala, He MPErnsTCTBYIOIUE JaJbHEHIIeMy YCBOSHHIO IPOrPaMMHOI0 MaTeprana;

2. Marcpural u3jara€tT HECUCTEMATU3UPOBAHHO, (bparMeHTapHo, HE BCCrja 1mocCJjIcaA0BaTcIIbHO,

3. IOKA3bIBACT HEJIOCTATOUYHYIO CPOPMUPOBAHHOCTH OTACIBHBIX 3HAHUN M YMECHHI; BBIBOIBI
1 0000IICHUS apTyMEHTUPYET ¢1ab0, T0MYyCKaeT B HUX OIIMOKH.

4, AO0IYCTHUII OIIMOKN M HETOYHOCTH B HCIIOJIL30BAHUU HaquOﬁ TCPMHUHOJIOTHUH,
OIIPCACIICHUA MMOHATUN AaJ HEAOCTAaTOYHO YCTKUC,

5. He UCIOJb30Ball B KAUECTBE JOKa3aTCjIbCTBA BBIBOJAbI 1 O606IH€HI/I$I u3 Ha6J'IIO,Z[CHI/II71,
(baKTOB, OIIBITOB HUJIM AOITYCTHUII OIINOKH IIpU UX U3JI0KCHUM

6. MCTIBITBIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUI, HEOOXOAUMBIX JUIsl PEIICHHS 33124
Pa3IUYHbIX TUIIOB, IPH OOBSICHEHUH KOHKPETHBIX BJICHUN HAa OCHOBE TEOPHUI U 3aKOHOB,
WJIY B IOATBEPKACHNUN KOHKPETHBIX IPUMEPOB IIPAKTUYECKOTO IIPUMEHEHNUS TEOPUL;

7. OTBEUYAET HEMOJHO Ha BOIIPOCHI YUUTCIIA (ynyCKaﬂ u OCHOBHOC), HJIKX BOCIIPOU3BOAUT
COACPIKAHUC TCKCTA y‘I€6HI/IKa, HO HEAOCTATOYHO ITOHUMACT OTACIIbHBIC ITOJIOKCHUI,
HMCIOIIMEC BAa’KHOC 3HAYCHHUEC B 3TOM TCKCTC,

8. 0OHapyXMBaeT HEJOCTATOYHOE TOHUMAHUE OT/AEIbHbIX MOJI0KEHUN TPU
BOCIPOU3BE/IEHUU TEKCTa yueOHHUKaA (3aIceil, IEpBONCTOUYHUKOB) HJIM OTBEYAET HEIOJIHO Ha
BOIIPOCHI YUUTES], JOMYCKasl OJIHY-/IBE€ IPyOble OLINOKU.

Ounenka "2" craBuTCS, €CJIU YUEHHK:
1. He YCBOWMII U HE pacKpbLT OCHOBHOE CO/Iep)KaHNe MaTepuraa,
2. He JeJIaeT BLIBOJOB U 0000IIEHHUIA.

3. He 3HAET U HE IOHUMAET SHAYUTCIBbHYIO WM OCHOBHYIO HaCThb ITPOrpaMMHOI0 MaTcpualia
B IIpcJciiaX MOCTABJICHHBIX BOIIPOCOB;

4. unu umeert ciabo chopMUpPOBaHHBIC U HETIOHbIE 3HAHUS U HE yMeeT MPUMEHATh UX K
pEILIEeHNI0 KOHKPETHBIX BOIIPOCOB U 3ajiad o 00pasily;

5. wnu mpu 0TBeTe (Ha OJJUH BOIMPOC) AOIMYyCKaeT 0oJiee ABYX rpyObIX OMIMOOK, KOTOPBIEC HE
MOJKET UCTIPABHUTh Ja)Ke IIPH TOMOIITH YIUTEIIS.

Ouenka "1" craBuTCs, €CJIM YYEHHK:
1. HE MOXKET OTBETUTH HU Ha OJIMH U3 NIOCTABJIEHHBIX BOIIPOCOB;
2. MIOJIHOCTBIO HE YCBOWJI MaTepHall.

0uem<a camocmoAameibHblX RUCOMEHHDBIX U KOHMPOJi1bHbIX paﬁom.




Onenka "5" craBuTCs, eC/I y4YeHHK:

1. BIOTHUI paboTy 6€3 OmMMUOOK U HEJIOUETOB;

2. gonycTuil He 6ojiee 0JTHOrO HeloueTa.

Ouenka "4" cTaBUTCS, €CITU YUCHUK BBIOJHII Pa0OTy MOJTHOCTHIO, HO IOMYCTUJ B HEHl:
1. He Gonee oHOM HETpyOO OMIMOKK M OJHOTO HET0YETa;

2. uu He 6oJjiee ABYX HEJA0YETOB.

Ouenka "3" cTaBMTCSI, €CIM YUYEHUK MPABHIIBHO BBITIOJIHHII HE MEHEe TTOJIOBUHBI PabOTHI
WJTU JAOIYCTHIIL:

1. He Gosiee TBYX rpyOBIX OMIMOOK;

2. uim He OoJiee 0THOM TpyOOl U OTHOW HErpyOOi OITMOKH U OJTHOTO HEJI0YeTa;
3. wm He 6oJee ABYX-TPeX HErpyObIX OMHNOOK;

4. uy OAHOU HErpyOOii OITMOKHY U TPEX HEJO0UYETOB;

5. WK pu OTCYTCTBUH OLIMOOK, HO NP HAJTMYUU YETHIPEX-TISITH HEIOUETOB.
Ounenka "2" craBuTCs, €C/IH YYCHHK:

1. momyCcTUIT YUCIIO OMUOOK U HEJJOUETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OIlcHKa "3";

2. WJIA €CJIU TIPABUJIBHO BBITTOJIHIII MEHEE ITOJIOBUHBI PAOOTHI.
Ounenka "1" craBuTCs, €C/I Y4YeHHK:

1. He pUCTyMaJl K BHIMOTHEHUIO PAOOTHI;

2. WK TIPaBUJILHO BHIMOJIHUI He Oosiee 10 % Bcex 3amaHui.

Ouenka evinoinenus npakmuueckux (1adopamopusix) padom, ORbIMOE RO NPEOMEMAM.

Ounenka "5" craBuTCs, €C/IM YUYeHHK:
1. mpaBUIIBHO ONIPEIEITUII TIeITh OTIBITA;

2. BBIINOJIHUI pa60Ty B IIOJIJHOM 00BEME C CO6J'II-O,[[€HI/ICM HCO6XOHHMOﬁ NOCJICA0BATCIbHOCTHU
IMPOBCACHUA OIILITOB U HSMGPGHHﬁ;

3. caMOCTOSITENIBHO U pallMOHAIbHO BbIOpaAJ M OATOTOBHII JUI ONBbITA HEOOXOAUMOE
000opyI0BaHKE, BCE OMBITHI IIPOBEJI B YCJIOBUSIX U PEXKUMAaX, 00ECIICUMBAIONINX TTOTYICHHUE
PE3YNBTATOB U BHIBOJIOB C HAHOONbIIIEH TOYHOCTHIO;

4, HAayY4YHO I'paMOTHO, JIOTUYHO OITUCAJI Ha6J'II-OI[eHI/I$[ )51 C(l)OpMy.]'H/IpOBaJI BBIBOAbBI U3 OIIBITA. B
MMpEACTAaBJICHHOM OTUCTEC MPABUJIIBHO U AKKYPATHO BBLIIIOJIHUII BCC 3aIllUCH, Ta6J'II/IHI>I,
PUCYHKH, YCPTCIKHU, Fpa(l)I/IKI/I, BBIYUCJICHUA U CACIIAT BBIBO/BI,

S. IpaBUJILHO BBITIOIHWI aHANW3 norpemHocTei (9-11 kmaccor).

6. IPOSIBIISIET OPTraHU3AIMOHHO-TPYAOBBIC YMEHUS (TTOIIEPKUBAET YHUCTOTY pabOvero MecTa
Y TIOPSIIOK HA CTOJIE, SKOHOMHO MCIOJIb3YET PACXOHBIE MATEPUAIIBI).

7. SKCTIEPUMEHT OCYIIECTBIISIET 110 TIJIaHy C YY€TOM TEXHUKH 0€30MaCHOCTH U TIPABUIT paOOTHI
C MaTepHallaMd U 000pyI0BaHUEM.

Ouenka "4" craBuTCS, €CJIM YYeHUK BBINOJHUI TPeOOBaHMs K oneHke "S", Ho:



1. OTBIT IPOBOAUI B YCIIOBUSX, HE 00ECIIEUHBAIOIINX JOCTATOYHONW TOUHOCTH U3MEPECHHIA,
2. Wy OBUTO JIOMYIICHO JBA-TPH HEJIOUCTA;

3. unu He 60Jee OTHOM HerpyOOl OMMOKHU M OJTHOTO HEJ0YeTa,

4. UM SKCTIEPUMEHT MPOBEJICH HE TIOJTHOCTHIO;
5.

WM B OITMCAHUU Ha6HIOI[€HI/II>'I N3 OIlbITa JOIMYCTHUII HCTOYHOCTH, BBIBOJAbLI CACIIAJI
HCIIOJIHBIC.

Ounenka "3" craBuTCs, €C/I YYeHHK:

1. IpaBMIIBHO OIIPENEIIII IIENIb ONBITa; PA0OTY BBIMOIHSIET MPABWIIBHO HE MEHEE YeM
HAIOJIOBUHY, OJJHAKO 00HEM BBIIOJIHEHHON YaCTH TAKOB, YTO ITO3BOJISET MOJTYYUTh
MIPABWJIBHBIE PE3YJIbTATHI U BEIBOJIBI IO OCHOBHBIM, TPUHIIMITHATIHLHO BAKHBIM 33]1a4aM
paboTHI;

2. wnu oa60p 000pyaoBaHuUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PadOThI 110 HaYally OIbITA
IIPOBEJ C TIOMOIIBIO YYHUTEIIS; HIIH B XOJI€ TPOBEICHUS OIbITa ¥ M3MEPEHUH OBUIN JIOITYIIIEHBI
OLIMOKYU B ONKUCAaHUU HAOIIOAEHUH, (POPMYJIMPOBAHUH BBIBOJIOB;

3. OIBIT MPOBOAWIICA B HEPALIMOHAIBHBIX YCIOBUSIX, YTO MPUBEJIO K MOJYUCHHUIO PE3YJIbTATOB
¢ OoublIell MOTPEUTHOCTHIO; UM B OTYETE OBLIH TOMYIIEHBI B O0IIEH CI0)KHOCTH He OoJiee
JIBYX OIMUOOK (B 3aIUCSAX CIUHULL, H3MEPECHUSX, B BBIYUCICHUAX, rpadukax, Tabmumnax,
CXeMax, aHaJ13e MOTPEIIHOCTEH U T.]1.) He MPUHIUITHAIBHOTO JJIsl JAHHON paOoThI
XapaxkTepa, HO MOBJIUSABIIUX HAa PE3y/IbTaT BHIMIOIHEHNUS;, UJIK HE BBITIOJIHEH COBCEM WJIU
BBHITIOJTHEH HEBEPHO aHaiu3 norpemHocteit (9-11 knacce);

4. noryckaet rpy0yro OmMOKy B X0JIe KCTIIepUMeHTa (B 00BSICHEHUH, B 0)OPMIICHUN
paboThI, B COOJIIOICHIH MTPABUII TEXHUKH OE30MIACHOCTH MPH PadOTe ¢ MaTepUallaMH U
000pyZI0BaHUEM), KOTOPAs HCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

Ounenka "2" craBuTCS, €CJIU YYeHHK:

1. He ompeAenHII CAaMOCTOSTENLHO 1EJTb OIBITA; BHIOJHIII PabOTy HE MOJIHOCTHIO, HE
MOATOTOBUJI HY’)KHOE 000pYy/1I0BaHUE U 00bEM BBINOJIHEHHON YacTH pabOThI HE [TO3BOJISIET
CZEJIaTh NIPAaBUIILHBIX BBIBOJIOB;

2. WM OIIBIThI, U3SMEPCHHA, BEIYUCIICHHA, Ha6J'II-OZ[eHI/I$[ IMPOU3BOANIIMCE HEIIPABUIIBHO,

3. unu B XoJ1e paboThl U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHMSIX K OlleHKe "3";

4. nomyckaet aBe (u 0osiee) rpyObie OIIMOKHM B X0J1€ HKCIIEPUMEHTA, B 00ObSICHEHUH, B
odopmiieHnn padoThI, B COOIOICHUU MPABUIT TEXHUKU 0€30MacHOCTH MpH paboTe ¢
BeIIeCTBAMH U 000PYI0BaHHEM, KOTOPBIC HE MOXKET UCIIPABUTH JIAXe 110 TPSOOBAHUIO
YUUTES.

Ounenka "1" craBuTCs, €C/IM YYCHHK:

1. MOJIHOCTHIO HE CyMell HauaTh U O(OPMUTH OIBIT; HE BBIINOJIHSET paboTy; MOKA3bIBAET
OTCYTCTBHE SKCIIEPUMEHTAIILHBIX YMEHUI; HE COOIIOIaN WK Tpy0o Hapyman TpeOoBaHuUs
0€30macHOCTH Tpy/ia.

Ouenka ymenui npoeooums Had100eHus.

Ounenka "S5" craBuTCs, €C/IU YYCeHHK:

1. MPaBHUJILHO 110 3aaHUI0 YUYUTCIIA ITPOBCIT Ha6.HIO,[[eHI/IG;



2. BBIJICJINJI CYLIECTBEHHBIEC IPU3HAKK y HaOIr01aeMoro oobeKTa (mpoiecca);
3. TOTMYHO, HAYYHO I'PAMOTHO O(OPMIII Pe3yIbTaThl HAOIIOACHUH U BHIBOIBI.
Ouenka "4" crtaBuTcs, €CJIM YYEHUK:

1. mpaBUIIBHO 110 3a/IaHUIO YUUTEIIS IPOBEI HAOII0IeHHE;

2. IpH BBIJICIIEHUH CYIIECTBEHHBIX MPU3HAKOB Yy HA0II0JaeMOro 00beKTa (Iporecca) Ha3Bajl
BTOPOCTEIICHHBIC;

3. gomyctuil HeOPEXKHOCTH B 0(DOPMIICHUN HAOTIOCHU U BBIBOJIOB.
Ounenka "3" craBuTCs, €C/IU YYEeHHK:
1. gonmycTHI1 HETOUYHOCTH U 1-2 OImMOKM B IPOBEJCHUH HAOIIOAEHUH 110 3a/JaHUI0 YUUTEIs;

2. IpM BBIJECIICHUH CYIIECTBEHHBIX IPU3HAKOB y Ha0JI0/1aeMOro 00bekTa (mpoiecca)
BBIJICJIWIT JIUIIIb HEKOTOPBIE;

3) nomyctun 1-2 ommOku B ohopmiieHHH HAOJIIOICHUI U BBIBOJIOB.

Ounenka "2" craBuTCs, €C/IH YYCHHK:

1. nommyctwi 3 - 4 omMOKY B IPOBEICHUH HAOIFOICHUHN TI0 3aJIaHUI0 YUUTEIIS,
2. HEMIPABWJIBHO BBIJICIIHJI TIPU3HAKH HAOII0AaeMOro 00heKTa (Tporecca);

3. ommycTui 3 - 4 ommOku B 0popMIIEHUH HAOJIOICHUH U BHIBOIOB.

Ounenka "1" craBuTCs, €C/IM YYCHHK:

He Brnageer ymeHreM IpoBOJUTh HAOIIOACHUE.

IX. IlepeyeHb KOHTPOJIbHBIX, IPOBEPOUYHBIX, IPAKTUYECKHUX U JIP. PA0OT 10 XUMHH B 8§
KJj1acce

Ne n/m Buja xoutpoJs KoauudectBo
1. Koutposnbnas pabota 4
2. [TpakTnyeckas pabora 7

X. MaTtepuajJibHO TEXHMYECKOe o0ecreyeHne y4eOHOoro npeamera
Hudposbie 00pazoBaTebHbIE pecypchl

1. Komnexkuust mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB IO KypCy XMMHUs, B TOM YHUCIIE
3aJlaYHUK

2. bubnmnoreka 31eKTPOHHBIX HATISIIHBIX TOCOOMH 10 KypcaM XHUMUHU.
OobopynoBanmue:

1. ITpoOupKH CTEKIISTHHBIE.

2. Konbb1 koHMUECKHE.

3. CrakaHbl CTEKJIsIHHbIE Ha 50 M.

4. ITamo4YKy CTEKIISTHHBIC.



5. TpyOKu coeqMHUTENbHBIC: CTEKIITHHBIC, PE3UHOBEIC.
6. [IpoOku pe3nHOBEIE.

7. CHUpPTOBKH.

8. IIpobupkoaepKaTEINH.

9. lllTatuB 1abOpaTOPHBIN.

10. [lITatuB mjst mpoOUPOK.

11. BopoHka cTekisiHHas!.

12. OunbTp.

13. Counuku.

14. AbBecroBas ceTka.

15. JIyannku.

Texnuveckue cpeacTBa 00yueHust

1. MynpTUMEAMIHBINA KOMIIBIOTED.

2. MynbTuMeana npoexkTop.

3. DkpaH (Ha MTaTUBE UJIN HABECHOM).
4. Ilpuntep.

5. BbIXox B MHTEpHET.
HNuTepHeT-pecypcesl:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Topran ®UIN — DenepanbHblii KHCTUTYT MEAArOTMYSCKUX U3MEPCHUIN

http://www.ege.edu.ru ITopran ET'D (unpopmarronHoi momaaepxku EI'D)

http://www.probaege.edu.ru ITopran Enunsrii sx3ameH

http://edu.ru/index.php denepanbusiii mopran «Poccuiickoe 0OpazoBaHue»

http://www.infomarker.ru/top8.html RUSTEST.RU - dbenepasbHblii IIEHTP TECTHPOBAHMSI.

http://ru.wikipedia.org/ - cBoGo1HAs DHIMKIIOIE NS,

http://him.1september.ru/ snexTpoHHas Bepcust ra3eThl «XHUMUSI»;

nopran (Metoauueckue pa3paboTKU AJs1 yPOKOB XUMUH, PE3EHTALNN);

http://www.uroki.net — pa3paboTku ypoKOB, ClieHApUH, KOHCIIEKTBI, TIOYPOYHOE
TUTaHUPOBAHHE;

http://Www.it-n.ru — ceTh TBOPUYECKHUX YUUTEIIEH;

http://festival.1september.ru/ - ypoku u npe3eHTanum;

http://infourok.org/ — pa3paboTku ypokoB, Mpe3eHTaluu.

http://kontren.narod.ru - mHpopManmoHHO-00pa30BaTEIbHBIN CAUT IS TEX, KTO U3ydaeT
XHMHUIO, KTO €€ MPEMNOaeT, IS BCEX KTO MHTEPECYeTC sl XUMHEH.




http://www.alhimik.ru/ - ATXuMHK OJJMH U3 JTYYIINX CAUTOB PYCCKOS3BIYHOTO XUMUYECKOTO
HHTepHeTa OpHEHTUPOBAHHBIN HA YUUTEIS M YICHHKA, [TPEIOIaBaTelis U CTY/ICHTA.

YuebHo — MeTOAUYECKUH KOMILIEKT AJIs Yuyamuxcs:

1.Xumus. 9 kimacc: yue6. s obmeobpazosar. opranuzamuii/ O. C. I'abpuensa, U.T.
Octpoymos, C. A. Cnagkos. — 2-¢ uza. M.: IIpoceemenue, 2020. — 223.: w1

[TporpamMma cocraBieHa Ha ocHOBE [IpMepHBIX TporpaMM 1Mo y4eOHBIM IpeaMeTaM. XUMHSL.
8-9 kyacchel: mpoekT.- 2-¢ u3a. nepepad.- M.: [Ipoceemenue, 2011. - (CtangapTsl BTOPOTo
MIOKOJICHUS1); 1 OPHEHTHPOBAHA Ha MCIIOIh30BAaHUE YI€OHO-METOMYECKOTO KOMILICKTA:

1.Xumus. 9 knacc: yue6. ms obmeobpasonar. opranuzanuii/ O. C. 'abpuensn, 1.
Octpoymos, C. A. Cnagkos. — 2-e u3a. M.: [Ipocemenue, 2020. — 223.: ui.

2. Xumus. 9 knacc: Pabouast rerpans k yaueonuky O. C. ['abpuensna, 1. I'. Octpoymosa, C.
A. CnagkoBa «Xumus. 8 kiace» / O. C. I'abpuensn, C. A Cnaakos, 1. I'. Octpoymos. — M.
[Ipoceemenue, 2020. — 144 c.



KanengapHo — remaTnyeckoe njiaHupoBanue xumus 9 kiacc

Neypo | Tema ypoka DJIeMeHTBI COAePKAHMS ®opmupoBanme YY/]{ Buja xonTpost Hara
Ka NpoBeJIeHU
|
[iaa | ®dak
H T
O06001enne 3HaHui Mo Kypcey 8 kiacca. XumMuveckue peakium - S 4acoB
1. Knaccudukanus bunapHbie coequHeHUs. Xapaxmepuzoeams OKCUBIL, TUAPOKCUIBI | YCTHBIN OMpOC.
XUMHUYECKHUX Oxkcuppl coseoOpa3zyromue u (ocHOBaHMs1, aM(pOTEPHBIE TUAPOKCUBI,
COCTUHEHHI. HecoJeo0pasyromue. KHCIIOPOJICOICPKAIIUE KUCIOTHI) U COJH
['uapokcuibl: OCHOBaHMS, IO IJIAHY: COCTaB, CIIOCOOBI 00pa30BaHMS
amM(bOTepHBIE THAPOKCHUIBI, Ha3BaHM, XapaKTepHbIE CBOWCTBA U
KHCJIOPOJICO/IEPIKALIIE [IOJIy4YEHUE.
KHUCIIOTHL. CpeliHue, KUCIIbIE,
OCHOBHBIE, KOMILJIEKCHBIE COJIU. Knaccugpuyuposams oxcuner,
TUAPOKCHUBI (OCHOBaHMUS, aM(OTEpHBIE
JemoncTpanuu. O3HAKOMJICHH | THUIPOKCHUIBI, KUCIOPOICOACPIKAIITIE
€ C KOJUIEKIIUSIMA METAJIJIOB U KHCIIOTBI) U COJIU TIO Pa3IMYHbIM
HeMeTasuioB. O3HaKOMJIEHUE C MIPU3HAKAM.
KOJUIEKIUSAMH OKCHJIOB, KHCIIOT
U coneit Ymemw noaTBepx’AATH XapaKTepUCTAKY
OTJIETTbHBIX MPEJCTABUTEIICH KIACCOB
HEOPTaHMYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIMIA.
Packpvisamb reHeTHYECKYIO CBSI3b MEXKITY
KJIaCCaMHM HEOPTaHUUECKUX COSUHEHUN
2—3. Knaccudukanus O060011IeHIE CBEAEHUHN O Obvsacramsb TOHITUS «XUMHUUYECKas Texymuit




XUMHYECKHX XUMHUYECKHUX PEAKIIHSIX. PeaKIHs», «PEaKui COCTUHEHUSY, KOHTPOJITb
peaxiuii. Knaccudukanusa XuMruueckux «peaKLUU Pa3NoKEHUS», «PEaKIUU
peaKIuii o Pa3IunIHbIM 00MEHay, «PEaKIy 3aMEIICHUS,
OCHOBAHUSIM: 10 COCTaBy U «peakuuu HeNTpaIu3aum,
YHUCITY pearupyronmx 1 «OK30TEPMHUYECKUE PEaKIIuN»,
00pa3yroImuxcs BelecTs, Mo «GHIOTEPMHUECKUE PEAKIIUNY,
TerioBomMy 3¢ heKry, 1mo «0OpaTUMBIC PEAKITUNY, KHEOOpaATHUMbIS
arperaTHoOMy COCTOSIHUIO peaKuun», «OKHUCIUTEIbHO-
pearupyromumx BemecTs, o BOCCTAHOBHTEIJIBHBIE PEAKIIHNY,
00paTUMOCTH, 110 U3MEHEHHIO «TOMOT€HHBIE PEAKIIUN», «TeTePOreHHbIE
CTETICHEH OKUCIICHUS peaKumy», «KaTaTUTHYECKIE PEAKIIHN»,
3JIEMEHTOB, 10 UCTIOJIB30BAHUIO | «HEKATAJIUTHUECKUE PEAKIIUNY, «TEIIOBOM
KaTaJln3aTopa. 3 PEKT XUMHUUECKON PEAKIIUN.
JlabopaTopHble onbITHI. 1. Knaccupuyuposams xumudeckue
BzaumoneiictBue aMMuaka u peaKkiuy Mo pa3IuuYHbIM OCHOBAHUSM.
xJjopoBojaoposa. 2. Peakius
B a—— Onpedensimb OKUCIUTETb U
Habuio e H1e TeMIoBOro BOCCTAHOBUTEIIb, IPOLIECCHI OKUCIICHUS U
sdibexra peasmmm BOCCTAaHOBJICHHSI.
HelTpanu3anuu. 4. Habnrwooams n onucvieams peaxuuu
BzaumonencTBue cepHoit MEIKTy BEIIECTBAMHU C TOMOIIBIO PYCCKOTO
KucioTel ¢ okenom Memu(Il). 5. | (poaHoro) si3bika  SI3pIKA XUMHH
PaznoxeHue nepokcuaa
BOJIOPO/IA C TOMOIIBIO KaTaslas3bl
KapTodens
4—5. CkopocTb [TonsiTre o ckopocTu ObvscHamb, 4TO TaKOE «CKOPOCTh Texymuii
XUMHYECKHX XUMHUYECKON PeaKIIiH. XUMHAYECKON peaKIim. KOHTPOJITb

peakuuii. Karanus.

@DakTOpBI, BIUAIOIINE HA
CKOpPOCTb XUMHUYECKUX PEAKIIMA:
MIPUPOJIA PEATUPYIOIINAX
BEILECTB, UX KOHLEHTpAaLus,

Apeymenmuposams BEIOOp €IMHHUIL
n3mepenus Vp.

Yemanasnueamo IIPpUYNUHHO-




TEeMIEpaTypa, MIoIa b
CONPUKOCHOBEHHSI, HATTMYUE
katanuzaropa. Katanmus.

JeMoHcTpanuu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOM peakuu
OT IIPUPOBI PEATUPYIOIINUX
BelIeCcTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU PEaKLIUU
OT KOHIIEHTPALIUU
pearupyoIux BeIecTs.
3aBHUCHUMOCTbH CKOPOCTH
XAMHYECKON PEaKuu OT
TUIOMIA/IA COTIPUKOCHOBEHHUS
pearupymoIrx BeIIecTB
(«KUTISATIAI CITON»).
3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakinu OT
TEMIEPATYPbI pearupyronmx
BELIECTB.

JlaGopaTopHbIie ONBITHI. 6.
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEAKIUU OT
MIPUPOJIBI pEaruPyIOIINX
BEII[ECTB HA TIPUMEPE
B3aUMO/ICHCTBUSI PAaCTBOPOB
THOCYJb(aTa HATPUS U XJIOpUIa
Oapusi, THOCYIb(aTa HATPUS U
COJIIHOW KHUCJIOTHI. 7. 3aBUCH-
MOCTbh CKOPOCTH XUMUYECKON
peaKIuy OT IPUPOIHI METATIOB
MIPU UX B3aUMOJEICTBUU C

CJICACTBCHHBIC CBSA3HU BIIMAHUSA PA3JIMIHBIX
(haKkTOpOB HA CKOPOCTh XUMHUUECKHUX
peaKuuid.

Habniooams u onucviéams peakiuu
MEX/Ty BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHUH

IIpo6ooumsb ONBITHI, TOATBEPIKIAIOITNE
3aBUCUMOCTBH CKOPOCTH XUMUYECKOU
pEeaKIu OT Pa3IuYHbIX (aKTOPOB




COJITHOH KUCI0TOM. 8. 3aBHCH-
MOCTb CKOPOCTH XUMHUYCCKOM
PEaKIuu OT IPUPOJIBI KUCIIOT
IIPH B3aUMO/ICHCTBUH HX C
)Kenne3oM. 9. 3aBUCUMOCTD
CKOPOCTH XUMHUYCCKOM PeaKIuu
ot temneparypsl. 10.

3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKklUu OT
KOHIICHTPAIlUU Pearupyronmx
BemecTs. 11. 3aBucuMocTh
CKOPOCTH XMMHYECKOU PEaKLUH
OT IUIOIIA/IA COTPUKOCHOBEHUS
pearupyromux BemiecTs. 12.
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEaKUU OT
HaJIU4Msl KaTaau3aropa.

XuMHn4yecKue peakunu B pactBopax - 10 yacos

DNEeKTPOIUTHUECK
ast TUCCOLMalUs.

[Tonsitre 06
AIIEKTPOIUTHYECKOM
JUCCOLMAIIMU. DIIEKTPOJIUTHI U
HEBJIEKTPOJIUTHL. MexaHu3m
JIVICCOITMAIINH SJICKTPOIIUTOB C
Pa3IMYHBIM XapaKTEePOM CBS3H.
CreneHp AIeKTPOIUTUIECKON
nucconuanuu. CUIbHbBIE U
ciabple IIeKTPOITUTHL.

JemoncTpanuu. Vcnbeitanue
BEIIECTB U UX PACTBOPOB HA

Xapaxmepuzoeame NOHSITUS
«QIEKTPOIMTHYECKAST AUCCOLNAITUS»,
«ONEKTPOJIUTHI», KHEATEKTPOIUTHI.

Yemanasnueamo IPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKAY HpHpOI[Oﬁ
OJICKTPOJIUTA U CTCIICHBIO €TI0
JUuccoluranuu.

Yemanasnueamo IPUYUHHO-
CJICACTBCHHBLIC CBA3U MCKAY TUIIOM
XHUMHYECKOM CBSI3U B OJICKTPOJIHUTE U
MEXaHU3MOM €10 AucCconralnu

Texymmit
KOHTPOJIb




NIEKTPOIIPOBOHOCTh

JlabopaTopHbIii

onbIT. 13. /[uccoumarus
CJ1a0BIX JIEKTPOJIUTOB Ha
IpUMEpPE YKCYCHON KUCIIOTBI

7. OcHOBHBIE OcHOBHBIC TIOJIOKEHUS TEOPUH | Xapakmepu306amy TOHSATUS «CTETICHB YcTHBIN ompoc.
MMOJIOKEHUS AJIEKTPOJIUTUYECKON JUCCOITHAITUN Y, «CHUIIBHBIC AJICKTPOJIUTHI,
TEOpUU mucconuanuu. Kimaccudukamusi | «cimaOble 3JEKTPOHTED), KKATHOHBIY,
AJICKTPOJIUTUYECK | MOHOB M UX CBOMCTBA. KHCIIOTBI, | «aHHOHBI», «KHCIIOTBI», «OCHOBAHHS,
OH IUCCOIMAIIMNA. | OCHOBAHUS M COIH KaK «commy». Cocmaesnsims ypaBHEHUS
3JICKTPOJIUTHI. AJICKTPOJIUTUYECKON JTUCCOIHAITIT
Wx knaccudukanus u KHMCJIOT, OCHOBAHMI U COJIEH.
JIUCCOIAAIIH.
Hnniocmpuposams ipuMepaMu OCHOBHEIC
JleMoHcTpauu. 3aBUCUMOCTh MTOJIOYKEHHUST TEOPHH JICKTPOJTUTHUCCKOM
JIEKTPOTIPOBOTHOCTH YKCYCHOH | TMCCOIMAIINY.
KHCJIOTBI OT KOHIIEHTPAIIHH.
Pa3znuyams KOMIIOHEHTHI JOKA3aTENLCTB
JIBMKeHHE OKpAIIEHHBIX HOHOB
(Te3ucoB, apryMmeHTOB U (OPMBI
B DJIEKTPUYECKOM TT0JIe
JI0Ka3aTeNIbCTBA)
8—9. XuMHUYecKue OO0111e XUMUYECKHE CBOICTBA Xapaxmepuzoeams 00IINE XUMUYECKHE Texymuit
CBOMCTBA KUCJIOT KHCJIOT: U3MEHEHUE OKPACKH CBOMCTBA KHCIIOT C TIO3UITUH TEOPHH KOHTPOJIb

KakK 3JICKTPOJINTOB.

WHIWKATOPOB, B3aUMOJICHCTBUE
C METaJNIaMH, OKCHJIaMH U
TUAPOKCUAAMH METAJIOB U
cossiMU. MOJEeKyIsIpHBIE U
MOHHBIE (TIOJIHBIE U
COKpaIIEHHbIE) YPAaBHEHUS
peakuuii. XUMUYECKUN CMBICIT
COKpAIIEHHBIX YPAaBHEHMIA.
VYcnoBus NpoTeKkaHus peakuui

SHCKTpOHHTquCKOﬁ JAUCCOoMaIu.

Cocmasnsams MONEKYJISIPHBIE, TIOJTHBIE U
COKpaIllEHHbIC HOHHBIE YPaBHEHUS
peakuil ¢ y4aCTUEM KUCIIOT.

Apeymenmupoeams BOZMOKHOCTh
MIPOTEKaHMs PEAKIUN C yJacTHEM KHUCIOT
Ha OCHOBe TpaBwiIa beproiie u psaa
aKTUBHOCTH METAJLIOB.




MEXIY 3IEKTPOJIUTAMHU JI0
KoHI[a. Py akTUBHOCTH
METAaJLIOB.

JlabopaTopHble

onbIThl. 14, 1I3MeHeHue
OKpPaCcKH HHJIUKATOPOB B
KUCJIOTHOM cpene. 15. Peaknus
HEUTpAJIU3aLUH PacTBOPA
IEI0YM pa3IMYHBIMU
kuciaoramu. 16. [lonydyenue
ruapokcuaa meau(Il) u ero
B3aUMOJICVCTBUE C PA3IMYHBIMU
KucioTamu. 17.
BianMoneiicTBue CHIBHBIX
KHCIIOT ¢ okcuaoM meau(1l).
18—20. B3aunmoneiictere
KHCJIOT C METAJIJIAMH.

21. KadecTBeHHas1 peakius Ha
kapOoHar-uoH. 22. [Tonydenue
CTYJHSI KDEMHHEBOU KHCIIOTHI.
23. KauecTBeHHas peakius Ha
XJIOPUJI- UK CYIb(PaT-UOHBI

1Iposooumsb OMBITHI, TTOATBEPKIAIOIITNE
XUMHUYECKHE CBOMCTBA KUCIIOT, C
COOJIFO/ICHHEM TIPABUII TEXHUKU
0C30ITacHOCTH.

Habnarwooams n onucvieams peaxkiuu ¢
Y4aCTUEM KHUCJIOT C MIOMOIIBI0 PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA XUMHH

10.

XUMHYECKHE
CBOICTBa
OCHOBaHUM KakK
AJIEKTPOJIUTOB.

OO01Me XMMHYECKUE CBOMCTBA
[Ieaoveii: B3anMOJIeHCTBHE C
KHCIIOTaMH, OKCHIaMU
HEMETAJIOB, coyisiMu. OO0Ime
XHMUYECKHE CBOMCTBA
HEpPacCTBOPHUMBIX OCHOBAHUI:
B3aMMO/ICHCTBHUE C KUCIIOTAMHU,
pasoKeHUE P HarpeBaHUU.

Cocmagnsams MOJIEKYJIIPHBIE, IOJHBIE U
COKpaIlEHHbIE HOHHBIE YPABHEHUS
peaKLuii C y4aCTUEM OCHOBAHHUM.

Apeymenmupoeams BO3MOKHOCTb
MPOTEKAHUS PEAKINH C yIacTHEM

OCHOBaHHI1 Ha OCHOBE ImpaBuia BCpTOHHC.

IIpo6ooumsb ONBITHI, TOATBEPKIAIOIITHE
XHMHYECKHE CBOMCTBA OCHOBAHUM, C

YcTHBIN Oompoc.




JlabopaTopHble

onbIThI. 24. 3MeHeHue
OKpacKH UHJIUKATOPOB B
IEJI0YHOM cpene. 25.
BzaumopeiicTeue menoyen ¢
YIJIEKUCIIBIM Ta30M. 26.
KauecTBeHHas peakuus Ha
KaTHOH aMMOHUs. 27—28.
ITonmyyenue runpokcuia
meau(Il) u ero pasnoxxeHue

COOJIFO/ICHHEM TPABUIT TEXHUKU
0€30IaCHOCTH.

Habnrwooams v onucvieams peakiiuu ¢
Y4aCTUEM KHUCJIOT C MOMOIIBIO0 PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA XUMHH

11. XUMHUYeCKUe OO01111e XUMHUYECKHE CBOICTBA Xapakmepuzosams 00IINE XUMHIECCKUE Texymuii
CBOMCTBA COJIEH CPEIHUX COJIEH: CBOMCTBA COJIEH C MMO3UIMI TEOpUU KOHTpPOJIb
KaK JIEKTPOJIUTOB. | B3aUMOJCHCTBHE C KUCIOTaMH, | SJEKTPOIUTHUYECKOM TUCCOLMALINY.

IeJI0YaMH, COJISIMU H
. Cocmasnsims MOJIEKYIISIPHBIE, TTOJTHBIE U
MeTaiamu. Bzaumoneicteue N
o COKpalIEHHbIE HOHHBIE YPABHEHUS

KHCJIBIX COJIEH CO MIETIOYaMH. " o

PeaKImii C y9acTHEM COJICH.
JlabopaTopHbie

. Apeymenmupoeams BOZMOKHOCTh

onbIThl. 29. B3aumoeiictpue . .

MPOTEKAHUS PEAKIUH C y4acTHeM comeit
KapOoHaTOB ¢ Kucnotamu. 30.

Ha OCHOBe npaswiia beprore.
[Tonydyenune ruapokcuaa
xenesa(Ill). 31. 1Ipo8ooumsb OMBITHI, TOATBEPKIAIOLITHE
BsanmoneiicTBue xkene3a ¢ XUMHUYECKHE CBOMCTBA COJIEH, C
pactBopoMm cyibdara mexu(ll) | cobmomeHreM NpaBuiI TEXHUKH

0€30MMacHOCTH.

Habnwooams n onucvieams peaxiiuu ¢

Y4aCTHEM COJIEH C TOMOIIIBIO PYCCKOTO

(POTHOTO) SI3BIKA W SI3BIKA XUMUH

12. I'maponus coneit. | ['maponus kak oOMeHHOe Ycmanasnusams 3aBUCUMOCTD MEXY VYcTHBI onpoc

B3alMOJICCTBHE COJIEH C BOJOM.

FI/IIlpOJ'II/IS COJIK CUJIBHOI'O

COCTaBOM COJIM U XapaKTepoM eé




OCHOBAHHUA U CJIA00M KUCIOTHI.
I'uaponus cosu c1aboro

OCHOBAHHUS Y CUJIbHOM KHCJIOTHI.

Bonopoansrii mokazarens (pH).

HemoncTpauuu. OnpenesieHue
XapaxkTepa cpe/ibl B pacTBOpax
conen

TUAPONIHN3a.

Ananuzuposams cpeny pacTBOpa COJH C
MTOMOIIBI0 HHANKATOPOB.

1Ipocno3zuposams THTI TUIPOIN3A COIU HA
OCHOBE aHau3a e€ GopMyJbl

13. [IpakTuueckas CBolicTBa KUCJIOT, OCHOBaHMH, Ymemw obpamarbes ¢ 1a00paTOpHBIM [TpakTuueckast
pabota Ne 1. OKCHUJIOB U COJIEH B CBETE 000pyJI0BaHUEM U HarpeBaTeIbHbIMU pabota Ne 1.
Pemenne TEOPHH JIEKTPOIMTHIECKOU npubopamMu B COOTBETCTBUH € IIpaBWiaMu | Pemenne
HKCHEPUMEHTAIbH | JUCCOLMALIMYU U MIPEJICTABICHUM | TEXHUKU 0€30I1aCHOCTH. AKCIIEPUMEHTAIIb
bIX 33Ja4 10 TeM€ | 00 OKUCIUTEIBHO- . HBIX 3aj1a4 10

Habarwooams cBONCTBA DIEKTPOJIUTOB.
«OJIEKTPOJIIUTUYEC | BOCCTAHOBUTEIIBHBIX PEAKIUAX TeMe
Kas Habnwooams n onucvieams peaxiuu ¢ «DIEKTPOIUTHYE
JUCCOLHAIMS. Y4aCTHEM DJICKTPOJIMTOB C OMOIIbIO CKas
€CTECTBEHHOTI'0 (PyCCKOr'0 UM POJHOIO) aucconuanusy
S3bIKA U A3BIKA XMMHH.
@Dopmynuposamp BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBEIEHHOI0 HKCIIEPUMEHTA

14. O6001mmenue u Ypoxk-ynpaxHeHue ¢ IIpo6ooums o1ieHKY COOCTBEHHBIX Texymuit
CHUCTEMAaTU3ALIHS MCII0JIb30BaHUEM JOCTUKEHUM B YCBOCHUH TEMBI. KOHTPOJIb
3HAHUM MO TeMe CaMOCTOSITEIIbHON PabOTHI 1O

Koppexmupoeams cBou 3HaHUS B
«XHUMHYECKHE BBITNIOJIHEHHIO IIPOBEPOYHBIX
o . | COOTBETCTBHH C IUIAHUPYEMBIM
peakuuu B TECTOB, 3aJJaHUH U YIPaKHEHUI
pe3yJIbTaTOM.
pacTBopax».

Tonyuams XUMHUYECKYI0 HHPOPMAIIH U3
Pa3IMYHbIX HCTOYHUKOB.

IIpeocmasnams UHGOPMALIHIO TIO TEME
«Hemerannbl» B Buae Ta0OIHIL, CXEM,




OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpeacts UKT

15. KontponbHas Bce noHsaTHs 1 OCHOBHBIE 3HaTh: BCE MOHATHS U OCHOBHBIE Kontpoms u
pabota Ne 1 o MOJIOKEHUS U3Y4YEHHOTO MIOJIOKEHHS U3YUYEHHOT'O MaTepuaia. KOPPEKIIHS
TemMe MmarepHaa. 3HaHUH
Ymerb: BbINOIHATE TECTHI U
«XUMHYECKHE
yIpaKHEHHs, pelIaTh 3a7a4uu 10 TeME.
peaxiuu B
pacTBopax». [TpoBOIUTH OIIEHKY COOCTBEHHBIX
JOCTH)KEHUH B YCBOCHUU TEMBI.
KoppekTrpoBars CBOU 3HaHHS B
COOTBETCTBUHM C IUIAHUPYEMbIM
pe3yJIbTaTOM.
HemeTta/uibl U UX coeTHHEHUS - 25 YacoB
16. Oobmas Ctpoenue aTOMOB HEMETAIUIOB | OObACHAMb, YTO TAKOE HEMETAILIIBI. VYceTHbIl onpoc.
XapaKTepUCTHKA U UX TOJIOKEHUE B
. Xapakmepuzoeams XUMUYECKHE
HEMETAaJJIOB. NepUoIMIecKoil cucteme. Psin

ANEKTPOOTPULATEIIBHOCTH.
Kpucrammaeckue pemeéTku
HEMETaJUIOB — MPOCTHIX
BemecTB. Ou3NYecKre CBOMCTBA
HeMmeTauioB. OO1me
XUMHYECKHE CBOIICTBA
HEMETAIJIOB: OKUCIUTENbHEIC U
BOCCTaHOBHUTEIbHEIC.

JemoncTpanun. Komieknus
HeMeTalutoB. Mopenu
KPUCTAJUTMYECKUX PEHIETOK
HEMETAJIJIOB: aTOMHBIE U
MoJieKyJisspHbie. O30HaTOp U

OJICMCHTBI — HEMCTAJIJIBI U CTPOCHUC,
(I)I/I3I/ILI€CKI/IC 1 XMMHYECKHE CBOMCTRBA
IMPOCTHIX BEIICCTB — HEMCTAJLJIOB.

Ob6vscHAmMb 3aBUCUMOCTD OKHCITHTEIIBHO-
BOCCTaHOBUTEIIBHBIX CBOMCTB

(wm npedckaszvieams CBOUCTBA)
AJIEMEHTOB-HEMETAIIJIOB OT UX TOJIOKEHUS
B MIEPHONICCKON CHCTEME XMMHYCCKHUX
anemenToB 1. 1. Menaeneena.

Yemanasnusamn IIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM
aToMa, XUMHYISCKOHN CBs3bI0, TUIIOM
KpHCT&J’IJ’IH‘lCCKOﬁ peI_HéTKI/I HEMCTAaJllIa U




HPUHIUIIBL €70 PAOOTHI.
[opeHue MPOCThIX BEHICCTB —
HEMETAIUIOB: cepbl, pocdopa,
JPEBECHOTO YISt

€ro COeTMHEHUN U (PU3HUECKUMHU
CBOWCTBaMM JJAHHOTO HEMETAJUIA U €ro
COCIMHECHUM.

Jloxazvieams OTHOCUTEIILHOCTh TOHSATUI
«METAL» U «HEMETaJLD)

17. Oo6mas ["anoreHsl, CTpoeHHE UX aTOMOB | Xapakmepuzosamsb cTpoeHue, puszndeckue | Tekyrmii
XapaKTEePUCTUKA 1 MoJIeKyJl. Du3nueckue u 1 XMMUYECKHUE CBOWCTBA, MTOIYYEHUE U KOHTpPOJIb
siieMeHTOB VIIA- XUMHUYECKHE CBOUCTBA MIPUMEHEHUE TAJIOTEHOB B TUTaHE OOIIIETO,
TPYIIIbI — rajoreHoB. 3aKOHOMEPHOCTH 0COOCHHOTO U €IMHUYHOTO.
raJIOTeHOB. W3MEHEHUsI CBOMCTB rajlOr€HOB

Yemanasnueams npuamHHO-
B 3aBUCUMOCTH OT UX

. CJICJICTBEHHBIE CBSI3U MEXKy CTPOCHHEM

MOJIOKEHUS B IEPUOANIECKOM .

aToMa, XUMHUYECKOU CBSI3bI0, TUIIOM
cucreMe. Haxoxienue . i

KPUCTAJUTMYECKON PEeIETKH Yy TaJlOTeHOB U
rajJjioreHOB B IPUPOJIE U UX

(U3MYECKUMHU U XUMUYECKUMU
nosyyeHue. buonorunueckoe .

CBOMCTBAMHM THUX BEIECTB
3HAYCHHE U IPUMEHEHHE
rajoreHoB.
Jemoncrpanuu. O6pasis!
raJOreHOB — MPOCTHIX
BelllecTB. Bzanmoneicreue
TraJIOr€HOB C METAJJIAMHU.
BriTecHeHnue ximopom Opoma mwiu
MO0/1a U3 PACTBOPOB UX COJIEN

18. Coenunenus ["anoreHoBoO1I0pOIBI U Xapaxmepuzosams ¢ HCTIOJIb30BAHUEM
raJloreHoB. COOTBETCTBYIOIINE UM KHUCIIOTBI: | PyCCKOTO (POAHOTO) SI3bIKA U SI3bIKA

MJTaBUKOBAs, COJISIHAS,
OpoMOBOZOpOIHAS,
no10BoIopoAHast. ['amoreHuab!.
KauecTBenHble peakyu Ha
raJloreHu-uoHsl. IIpumenenne

XUMHH COCTaB, PU3NUECKHE U XUMHUECKHE
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE
COCIMHEHU I'aJIOTE€HOB.

Ha3zvieamsb coequHeHUS TaIOIT€HOB I10




COE€IMHEHUN raJIOr€HOB.

JemoncTpanus. Komnexuus
MPUPOJHBIX COCTUHEHU XJI0pa.

JlabopaTopHbIii
onbIT. 32. PacriosHaBanue
TaJIOTEHUI-HOHOB

dhopmyiie u cocmagnsims GOPMYIBI IO HX
Ha3BaHHIO.

Yemanaenusams npuanHHO-
CJIEZICTBEHHBIE CBSA3U MEXKIY XUMHUECKON
CBSI3bIO U TUIIOM KPHUCTAJUIUNYECKOM
PELIETKU B COCIMHEHUAX TAJIOTEHOB U
(HDU3UIECKUMU U XUMUYECKUMHU
CBOMCTBAMM DTHUX BEIIIECTB.

IIposooump,

HAOII00amb U ONUCLIEAMb XUMUYECKHI
9KCIIEPUMEHT I10 PaclO3HABAHHIO
TJIOTEHUI-HOHOB C COOJIIOICHUEM MTPaBHUIT
TEXHHUKH 0€30IacHOCTH.

Boinonnsams pacu€Thl 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM PEaKIIHA,
MPOTEKAOIIUX C YYACTUEM COCTUHEHUI
raJloreHOB

19.

IIpaxTrueckas
paborta Ne 2.
«H3yuenue
CBOMCTB COJISTHOU
KHCIIOTBD).

ConsiHasg KUCJIOTa KaK CUJIbHBIN
ANEKTPOIUT. TUNINYHbBIE
pEaKUUU KUCIIOT, XapaKTEPHbIE
JUIS COJITHOM KUCJIOTEL:
B3aMMOJICVCTBUE C METAIIIAMM,
OCHOBHBIMH M aM(pOTEPHBIMU
OKCHJaMH, OCHOBAHUSIMU U
aM(}OTepHBIMH THIPOKCUIAMH,
cossimu. KauecTBeHHas peakuus
Ha XJIOpUJI-UOH

Ymems obparmarecs ¢ 1a00paTOpPHBIM
000pyI0BaHNEM U HAarpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUM C IPAaBUIAMU
TEXHUKH 0€30I1aCHOCTH.

Habniooams cBoWiCcTBa 3JIEKTPOJIUTOB U
MIPOUCXOJAIINX C HUMHU SIBJICHUH.

Habnrwoamv u onucvieams peakimuu ¢
Y4aCTHUEM DJIEKTPOIUTOB C TIOMOIIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMHUH.

@opmyﬂupoeamb BBIBOJIBI 110 pE3YyJIbTaTaM

IIpaxTrueckas
pabota Ne 2.
«H3yuenue
CBOMCTB COJISTHOU
KHCIIOTBD).




IIPOBEAEHHOIO 3KCIIEPUMEHTA

20. XaabKOTEHBI. OO01as xapakTepuCTHKA Jlasams 001IYyIO XapaKTepUCTHKY aTomMaM, | Tekymuit
Cepa. aneMeHTOB VIA-rpynmnel. Cepa B | IPOCTHIM BEIIECTBAM U COSUHEHUSIM KOHTPOJIb

NpUPO/JIE U €€ MOyuYeHHUE. XaJIbKOT€HOB B 3aBUCUMOCTHU OT UX

AmnoTtponHsie Mou(UKaIK MIOJIOKEHUS B IEPUOANYECKON CUCTEME.

Cephl U UX CBOMCTBA.

. Xapaxmepuzoeams CTpOEHUE,
XHUMHYECKUE CBOMCTBA CEPBI U
N AIIOTPOIHNIO, (PU3NYECKHE U XUMUYECKUE

e€ mprUMeHEHUE. .
CBOMCTBA, MOJIYYCHUE U PUMEHEHHUE

JdemoncTpannu. BzauMosieiicts | cepsl.

ue cepsl ¢ MetajuiaMu. ['openue
Yemanasnueams npuamHHO-

cepbl B KUCIOPOJIE
CJICJICTBEHHBIE CBSI3U MEXKy CTPOCHHEM
aToMa, XUMHUYECKOU CBSI3bI0, TUIIOM
KPHUCTAJUIMYECKOM PEMIETKH CEPBI U €€
(U3MYECKUMHU U XUMUYECKUMU
CBOMCTBaMH.
Buinoansams pacdy€Tsl 10 XUMHUYECKUM
dhopmynaM U ypaBHEHHSIM PEAKIIUH,
MPOTEKAIOIINX C YYACTHEM CEPBI.
1Iposooump,
HabA00amb N ONUCLIBAMb XUMUYECKUN
SKCIEPUMEHT 110 TOPEHUIO CEpPhI HA
BO3JIyX€ U B KUCIIOPOJE C COOTIOCHHEM
MIPaBWJI TEXHUKHU 0€30MacHOCTH

21. CepoBonopon u CepoBoaopoi: cTpoeHue Xapakmepuzoeamu ¢ UCTIOIb30BAHUEM YcTHbIH onpoc.

CYIbQUIBL.

MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
MOJIydEeHUE U 3HAYCHHUE.
CepoBoaopoIHAs KUCTIOTA.
Cynbhuapl 1 UX 3HaYCHHUE.

PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMHH COCTaB, PU3NUECKHE U XUMHUECKUE
CBOICTBa, MOJIy4eHUE U PUMEHEHUE
COG)II/IHeHI/Iﬁ CCPhI B CTCIICHU OKHCJICHUA —




JIroMHHOOPBHI.

Jemoncrpaunu. Komiekuns
CyIb(GUIHBIX PYI.
KauecTBennas peakuus

Ha CyJIb(pua-uoH

2.

Ha3zvieamb coenuHeHNs cepbl B CTENIEHU
oKucyeHus —2 no popmyse
u cocmasnsams HOPMYIIBI IO UX HA3BAHUIO.

Cocmaensams MOJICKYJIIPHBIC 1 HOHHBIE
ypaBHEHUS peaKluid, XapaKTEPU3YIOIINE
XUMHUYECKHE CBOWCTBA COCTUHEHUN CEPBI
B CTEIIEHU OKHUCIECHHUST —2.

Onucvleams POLECCHl OKUCIICHUSI-
BOCCTaHOBJICHUS, onpeoeisimb OKUCIUTETh
M BOCCTaHOBHUTEID

U cOCmMaeisims DJICKTPOHHBIN OaJlaHC B
peaKIUsIX C y4aCTHEM CEepPhl B CTENIEHU
OKHUCJICHHS —2.

Yemanaenusams npuanHHO-
CJIEZICTBEHHBIE CBA3U MEXKIY XUMUUECKON
CBSI3bIO U TUIIOM KPHUCTAJTUNYECKOM
PELIETKU B COEIUHEHUSAX CEPBI U
(HDU3UIECKUMU U XUMUYECKUMH
CBOMCTBAMM ATUX COCIUHECHUM

22,

Kucnoponnsie
COEIMHEHUS CEpBI.

Oxcun cepri(IV), ceprucras
KHCJI0Ta, CYIb(QUTHI.
KavecTBeHHas peakuus Ha
CYJIb(UT-HOH.

Oxcun cepoi(VI), cepras
KHCII0Ta, CYIb(aThl.
Kpucrannoruaparsl.
KauecTBeHHas peakuus Ha

3anucvieams HopMyIIBI OKCHJIOB
CEpBI, HA3bIBAMb UX, ONUCHIEANb CBOUCTBA
Ha OCHOBE 3HAHUH O KMCIOTHBIX OKCUAAX.

Xapaxmepuzoeams C UCTIONb30BAaHUEM
pycckoro (pOAHOTO) S3bIKA U SI3bIKA
XUMHUHU COCTaB, GPU3HMUECKUE M XUMHUECKUE
CBOMCTBA CEPHOM KUCIOTHI KaK
ANEKTPOJINTA.

Texymun
KOHTpPOJIb




Cynb(haT-uoH.

JMemouncTpanun. OGeciBeunBan
W€ OKPAIICHHBIX TKAaHEeH U
IBCTOB CCPHUCTBIM I'a30M.

BzaumoneiictBue
KOHLICHTPUPOBAaHHOW CEpHOMI
KHCJIOTBI C ME/IBIO.
OOyrinBaHyue OpraHMYECcKUx
BEIIECTB KOHLIEHTPUPOBAHHOMN
CEpPHOM KUCJIOTOM.

JlaGopaTopHblii onbIT. 34.
KavecTBeHHbBIE peakuy Ha
CyIb(haT-HOHBI

Cocmasnsams MOJEKYJISPHbIE U NOHHBIE
YpaBHEHUS PEaKLUi, XapaKTEPU3YIOLINX
XMMHYECKHUE CBOMCTBA CEPHOM KUCIIOTHI.

Pacnosnasams cynbdar-nOHBI.

Xapakmepuz06amu ¢ UCTIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XMMHU CBOWCTBA KOHIICHTPHUPOBAHHOM
CepHOﬁ KHCJIOTBI KaK OKUCIIUTCIIA.

Cocmaensams ypaBHEHUS] OKACITUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUI METOJIOM
3JIEKTPOHHOTO OajaHca.

Boinonnsams pacu€Thl 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM PEaKIIHA,
MPOTEKAOIIUX C YYaCTUEM CEPHOU
KHCJIOTHI.

Habnooams 1 onucvieams XUMAYECKUN
IKCIIEPUMEHT

23.

[IpakTnueckas
pabota Ne 3.
«3ydeHne
CBOMCTB CEPHOU
KHCIIOTBD».

CepHas KUCJIOTa KaK CUIIbHBIN
ANIEKTPOIUT. TunuuHble
PEaKIMK KUCIIOT, XapaKTepHbIe
JUIs pa30aBI€HHON CepHOU
KHCJIOTBI: B3aUMOJICHCTBHE C
MeTaJllaMi, OCHOBHBIMH U
aM(pOTepHBIMH OKCUIAMH,
OCHOBAHMUAMHU M aM()OTEPHBIMU
THJIPOKCUIAMH, COJISIMU.
KavecTBenHas peakuus Ha
cynb(haT-uoH

Ymemw obpammarbes ¢ 1a00paTOPHBIM
000py/ZIOBaHUEM U HarpeBaTeIbHBIMU
MpuOOpaMu B COOTBETCTBUH C TIpaBUIIAMU
TEXHUKU 0€30IacCHOCTH.

Habniooams cBolicTBa 2IEKTPOIUTOB U
MIPOUCXOJISATINX C HUMH SIBIICHUH.

Habnwoams 1 onuceiéams peakiyu ¢
Y4aCTHEM DIICKTPOIUTOB C IIOMOLIBIO
€CTECTBEHHOTO (PYCCKOTO MM POIHOTO)
A3bIKA U SI3bIKA XUMHUU.

[TpakTnueckas
pabota Ne 3.
«3yuenne
CBOMCTB CEPHOI
KHCIIOTBD».




Dopmynuposampb BBIBOJIBI 110 PE3yJIbTaTaM
MIPOBEIEHHOTO SKCIIEPUMEHTA

24, O6mmas OO0m1as XxapaKTepucTUKa Jlasamp 001IYIO0 XapaKTEPUCTUKY aToMaM, | YCTHBIA OIPOC.
XapaKTepUCTHKA 35IeMeHTOB VA-Tpymiibl. A30T, | MPOCTHIM BEIIECTBAM U COSAMHEHUSM
XUMUYECKUX CTPOEHHUE aTOMa U MOJIEKYJIbI 2J1IeMEHTOB VA-TpyIIibl B 3aBUCUMOCTH OT
351eMeHTOB VA- azora. Pu3znyecKue u UX TI0JIOKEHUS B IEPUOINYECKON
rpymnisl. A30T. XMMHUYECKHE CBOMCTBA U cucTeMe.
IPUMEHEHHE a30Ta. A30T B
T — Xapaxmepuzoeams ¢ UCTIOIb30BaHUEM
pOJID. pyccKoro (poHOro) sA3bIKa U A3bIKa
XMMHU CTpOEHHE, PU3NIECKUE U
JemoncTpanuu. /[narpamma XMMUYECKHE CBOWCTBA, MTOJyYEeHHE U
«CocTaB BO31lyXa». MIPUMEHEHHE a30Ta.
BuneodparmeHTs! u crnaiiibl
I TrerapH Ga3apsn Ha3zvieams coenrHenus a3oTa 1o
bopmyIie u cocmagnsams GOPMYIBI IO UX
Ha3BaHMUIO.
Yemanaenueames TpUUMHHO-
CIICZICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aToMa U MOJIEKYJIbl, BUIOM XMMHUYECKON
CBSI3U, TUTIOM KPUCTAJUTUIECKON PEIIETKH
a30Ta M ero GU3NYECKUMH U
XUMHAYECKIMH CBOMCTBAMH.
Buvinonname pacdy€rbl 10 XUMUYECKUM
(dbopMyIaM U ypaBHEHUSM peakiuii,
MIPOTEKAIOIIMX C YYaCTHEM a30Ta
25. Ammuak. Conu AMMHUak, CTpoeHUE MOJIEKYJbl U | Xapakmepu3o06amsb ¢ NCIOIb30BaHUEM Texymmi
aMMOHHSL. ¢du3nueckue cBOMCTBA. PYycCcKOro (pOAHOTr0) s3bIKa U A3bIKA KOHTPOJITb

AMMuna4Has BoJa, HallaTbIpHBIN
CIIUPT, THApAT aMMHaKa.
JIOHOpHO-aKIENTOPHBIN

XUMUU COCTaB, CTPOCHUE MOJIEKYJIBI,
(u3nyeckre U XUMHUYECKHE CBOMCTBA,




MEXaHHU3M 00pa30BaHUS CBS3U B
KaTHOHE aMMOHHUS.
BoccranoBuTeIbHBIC CBOMCTBA
aMMHaKa.

Conu aMMOHUS U HX
npuMeHeHue. KauectBeHHas
peaxkuus Ha KaTUOH aMMOHHS.

JdemoncTpauuu. [Tonyuenue,
coOMpaHue U pacro3HaBaHUE
amMmuaka. Paznoxxenue
JUXpOMaTa aMMOHHUS.

JladopaTropHblii onbIT. 36.
KauecTBenHas peakuus Ha
KaTHOH aMMOHUS

MOJIYUYCHHEC U IPUMCHCHUC aMMHaAKa.

Has3zviéamv comu aMMoHuA 110 (hopMyTIam
U cocmagnsams GOPMYIIbI 10 UX
Ha3BaHMSIM.

3anucvieams MONEKYJISIPHbIE U HIOHHBIE
YPaBHEHUS PEAKLUI, XapaKTEPU3YIOLINX
XMMHUYECKHE CBOWCTBA aMMHUaKa 1 coJieit
aMMOHHUSI.

Cocmasnsams ypaBHEHUS] OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi C y4acTHeM
aMMHakKa C IIOMOIIbI0 METO0/1a
ANEKTPOHHOTO OanaHca.

Yemanasnueamo IMPUYIUHHO-
CJICACTBCHHBIC CBA3U MCKAY BUAOM
XHUMHYICCKOMN CBsA3U, TUIIOM
KpHCT&HJ’IH‘ICCKOﬁ peH_IéTKI/I B aMMHAKE U
COJIIX aMMOHMUA U (1)I/I3I/I‘~I€CKI/IMI/I n
XUMHYECKHUMHU CBONCTBAMHU 3THUX BCIICCTB.

1Iposooumpy,

HaoOm00ams U ONUCLIEAMb XUMUISCKUN
AKCIIEPUMEHT IO Pacro3HaBaHUIO HOHOB
aAMMOHHS C COOJTFOICHHUE TTPABHIT TEXHUKH
0e30IMacHOCTH.

Buvinonnamo pacuéThl 0 XUMUYECKUM
(dbopMynaM U ypaBHEHUSIM peaKIuii,
MPOTEKAIOIIMX C yYaCTUEM aMMHaKa

26.

[TpakTnueckas
pabota Ne 4.

[Tonyuenue, cobupanue u
pacro3HaBaHHE aMMHUAKA.

THonyuams,
cobupams u pacno3nasams ammuak. Oopa

[IpakTueckas
pabota Ne 4.




«Tomyuenne N3ydenue pacTBOPUMOCTH wamscs ¢ naboparopasiM obopynoBanuem | «llomydeHue
aMMHaKa u aMMHaKa B BOJIC U Y HarpeBaTelIbHBIMU TIPUOOPaMU B aMMHaKa U
U3y4EHHE ero XapaKTEPUCTHKA OCHOBHBIX COOTBETCTBHUH C IPABUIAMHU TEXHUKH W3YYCHUE €T0
CBOWCTBY. CBOWCTB TUpaTa aMMHaKa. 0€30MaCHOCTH. CBOWCTBY.
KauecTBeHHas peakius Ha N
KATHOH AMMOHILS Habniooams v onucvieams XuMu4deckuit
HKCHEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOABI 110 pe3yJIbTaTaM
MPOBEJIEHHOTO YKCIICPUMECHTA.
CompyOonuyams B nipoliecce y4eOHOro
B3aMMOJICHCTBHS ITpH paboTe B IpymIiax
27— Kucnoponnsie Oxcuipl a3oTa: Xapakmepuzoeams ¢ UCIIOJIb30BaHUEM Y CTHBI ompoc.
28. COEMHEHUS a30Ta. | HeconeoOpas3yroue u PYCCKOTo (POIHOTO) S3bIKA U S3bIKA

KHCJIOTHBIC.

A30THCTas KUCIIOTAa U HUTPUTBHI.
A3oTHas KHCHO0TAa, €€
MOJIy4YeHHUE U CBOMCTBA.
Hurpartsr.

JdemoncTpauuu. Bzaumoneincrs
Y€ KOHLIEHTPUPOBaHHOU
A30THOM KUCIIOTBI C MEBIO.
I'openue u€pHoro nmopoxa.
Pa3noxenue HuTpara Kanus u
TOPEHHE IPEBECHOTO YroJIbKa B
HEM.

JlaGopaTopHslii onbIT. 37.
XUMHYECKHE CBOMCTBA a30THOM
KHUCIIOTHI KaK AJIEKTPOJIUTA

XUMHUU COCTaB, (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, IOJIy4CHUE U IPUMEHEHUE
OKCHJIOB a30Ta.

Cocmasnsims MOJEKYJISPHBIE U HOHHBIE
YPaBHEHUs pEaKlMii, XapaKTePU3YIOIIUX
XUMHUYECKHE CBOMCTBA OKCUOB a30Ta.

Yemanaenusams npuanHHO-
CJIEZICTBEHHBIE CBS3U MEXKY BUJIOM
XUMHUYECKOM CBSI3H, THIIOM
KPUCTAJUIMYECKON PELIETKU B OKCUAAX
a30Ta ¥ UX PU3NYECKUMHU U XUMUYECKIUMHU
CBOMCTBaAMH.

Xapakmepuzo6amu ¢ UCTIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMHH COCTaB, (PU3NUECKHE U XUMHUECKUE




CBOMCTBA a30THOU KUCJIOTHI KaK
AJICKTPOJINTA U € TPUMECHEHHE.

3anucvieams MONEKYISIPHbIE U HIOHHBIE
YPaBHEHUS peaKkLuil, XapaKTepU3yIOIIHe
XUMHUYECKHE CBOWCTBA a30THOW KUCIIOTHI
KaK 2JIEKTPOJIUTA.

Ilposooump,

HAOII00amb U ONUCLIEAMb XUMUYECKHI
JKCIIEPUMEHT, XapaKTePU3yIOIIUH
CBOMCTBA a30THOM KHUCIOTHI KaK
AJICKTPOJINTA, C COOTIOICHUEM TTPaBUII
TEXHHUKHU O€30IMaCHOCTH.

Xapaxmepuzoeamsb a30THYIO KHCIIOTY KaK
OKHUCIIUTENb.

Cocmasnsims ypaBHEHUS] OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIH,
XapaKTEePU3YIONIUX XUMHUECKHE CBOMCTBA
A30THOM KHCTIOTHI KAK OKUCIIUTENS, C

IIOMOIIIBIO METOAA BJICKTPOHHOT'O OanaHca.

Ilposooump,

HAOI00amb M ONUCLIBAMb XUMUYECKUT
JKCIEPUMEHT, XapaKTEePU3 YOI
CBOMCTBA a30THOM KHUCIIOTHI KaK
OKUCIIATEJIS, C COOTFOCHUEM TTPABLIT
TEXHHUKHU 0€30MacHOCTH

29.

docdop u ero
COEIMHEHMUSL.

®docdop, cTpoeHue aroma u
amorpornust. Dochubl.
®ochun. Oxcna pochopa(V) u

Xapaxmepuzoeams C UCTIONb30BAaHUEM
pycckoro (pOAHOTO) S3bIKA U SI3bIKA
XUMHUHU CTPOCHHUE, AJNIOTPOIIHIO,
(hu3nUecKre U XUMHUYECKHE CBONCTBA,

Texymmit
KOHTPOJIb




docdopnas kucnora. Docdarsl.

Nemoncrpamuu. O6pasiisi
HOPUPOIHBIX COCAUHCHUIN
docdopa. 'operne pocdopa Ha
BO3JIyXE U B KHCJIOPO/IE.
[Tomryuenue 6enoro pochopa u
UCIIBITAHUE €TO CBOMCTB.

JlaGopaTopHblii onbIT. 38.
KavecTBeHHast peakius Ha
dochar-non

noJiydeHue u npumeHeHue ¢ocgopa.

CaMoCTOATENBHO ONUCHhIBAmb CBOWCTBA
okcuaa dpochopa(V) Kak KHCIOTHOTO
OKcHJa U cBocTBA (POCHOPHON KUCIIOTHI.

HUnnrocmpuposams CBOWCTBA OKCHIA
docdopa(V) u pochopHOi KHCTOTHI
YPaBHEHUSMHU COOTBETCTBYIOIINX
peaKuuid.

Ilposooump,

Habar00ams U OnuUCbléams XUMHUIECKUH
IKCIIEPUMEHT C COOJTFOICHUEM TIPABHLIT
TEXHHUKH 0€30IacHOCTH.

Pacnosnasams hochaT-noHsl

30.

Oobmas
XapaKTEepUCTHUKA
aneMeHToB [VA-
IPYIIBL. YTIEPOL.

OO61as xapakTepuCTHKa
31eMeHTOB [V A-rpynmst:
OCOOEHHOCTH CTPOEHHUS aTOMOB,
IIPOCTBIX BEIIECTB U
COECIMHEHNN B 3aBUCUMOCTH OT
MIOJIO’KEHHUS YJIEMEHTOB B
MIEPUOTUYECKON CUCTEME.
VYruepon. Kpyrosopot yriepona
B IIpUpoJie. AJUTIOTPOITHBIE
MOJIUGHUKALMK: alIMa3, Tpadur.
AMop(dHBIH yriiepoa: caxa,
JPEBECHBIN yroyb. Ancopouus.
XHUMHUYECKUE CBOMCTBA
yraepoaa. Kokcoxumuueckoe
IIPOU3BOJICTBO U €TI0
npoaykius. Kapoumsl.

Lasams 001LYyIO0 XapaKTEPUCTHKY aTOMaM,
IIPOCTBHIM BEILECTBAM U COEANHEHUAM
aneMeHToB [VA-rpynnsl B 3aBUCUMOCTH
OT UX IOJIOXKEHUS B IEPUOIUYECKON
CUCTEME.

Xapaxmepuzoeams C UCTIONH30BAHHEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3BbIKA
XUMHH CTPOCHUE, aJUIOTPOIHUIO,
(u3nueckre U XUMHUYECKHE CBONCTBA,
MoJIy4eHue U MpuMeHeHne aMop(HOro
yriepoja.

CpasHusamsb CTPOCHHE U CBOMCTBA aJiMa3a
u rpadura.

Onucvléams OKUCIUTENHHO-

YcTHBI onpoc.




JMemoncrpanun. Komtekmus «O
Opasibl IPUPOTHBIX
COCIMHEHUH YIJIEpOAay.
IToptpet H. 1. 3enunckoro.
ITormomenne akTHBUPOBAHHBIM
YIJIEM paCTBOPEHHBIX BEIIECTB
WJIU Ta30B. Y CTPOMCTBO
IIPOTHUBOrasa

BOCCTAaHOBUTEJIbHBIE CBOMCTBA yIIepoaa.

Ilposooump,

Habaro0ams U ONUCHIEAMb XUMUYECKUH
9KCIIEPUMEHT C COOJTFOICHUEM TIPABHIT
TEXHHUKH 0€30IacHOCTH

31.

Kucnopoausie
COEIMHEHNSA

yriepoaa.

Oxkcun yrnepona(Il): crpoenue
MOJICKYJIBI, IIOTYICHHE U
cBoiictBa. Okcun yriepoaa(IV):
CTPOCHHUE MOJICKYJIBI,
MOJTy4YeHUE U CBOMCTBA.
VYronbHas kucnora. Conu
YTOJIbHOM KUCIOTHI: KApOOHATHI
U TUPOKAPOOHATHI.
TexHuueckasi U MUILEBask COJA.

JlaGopaTopHblii onbIT. 39.
ITonyuenue u cBoliCcTBa
YTOJIBHOM KHCITOTHI

Xapakmepuzo6amu ¢ UCTIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMHUU COCTaB, (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, IOJIyYCHUE U IPUMEHEHUE
OKCHJIOB yTJIepoa.

Ycemanasnusams npuarHHO-
CJIEJICTBEHHBIE CBSI3H MEXIY BUIOM
XUMHYECKOU CBS3U U TUIIOM
KPUCTAJUTMYECKOM pEeIETKH B OKCUAAX
yriieposia u ux GU3NIECKUMHU U
XUMUYECKUMH CBOMCTBAMHU, a TAKKE
IIPUMEHEHUEM.

Cobnrooams ipaBuia TEXHUKH
0€30MaCHOCTH MPH UCTIONIb30BAHUH
MEYHOTO OTOIUICHUSI.

Oxa3zvleams TIEPBYIO OMOILb IPU
OTpaBJICHUH YTapHBIM T'a30M.

Xapaxmepuzoeams C UCTIONb30BAaHUEM
pycckoro (pOAHOTO) S3bIKA U SI3bIKA
XUMHUHU COCTaB, GPU3HMUECKUE M XUMHUECCKUE
CBOMCTBA, NOJIyYeHUE U MPUMEHEHHE

Texymmit
KOHTPOJIb




YTOJIbHOM KUCJIOTHI U €€ COen
(kapOOHATOB U THAPOKAPOOHATOB).

Hnniocmpuposams 3aBUCUMOCTb CBONCTB
COJIEN YTOJIBHOM KUCJIOTHI OT UX COCTaBa.

IIposooump,

HaOI00amb U ONUCLIEAMb XUMUYECKHI
AKCIIEPUMEHT C COOJIIOICHUEM TIPABHUIT
TEXHHUKHU 0€30IMaCHOCTH.

Pacnosnasams xapOoHaT-HOH.

Boinonnsams pacu€Thl M0 XUMUYECKUM
(dbopMyliaM U ypaBHEHUSIM PEaKIIHA,
MPOTEKAOIIUX C YYACTUEM COCTUHEHUI
yriiepoaa

32.

[IpakTnueckas
pabota Ne 5.
«Ilonyuenne

YTJICKUCIIOTO ra3a.

KauecTBenHnas
peaxius Ha
KapOOHAT-HUOHBI».

[Tonyuenue, cobupanue u
pacro3HaBaHHUE YIIEKUCIIOrO
rasza. M3yuenne pacTBOpuMOCTH
YIJIIEKUCIIOTO T'a3a B BOJE U
XapaKTePUCTHKA KUCIOTHBIX
CBOMCTB YTOJIbHOMN KUCIIOTBHI.
KauecTBenHas peakuus Ha
KapOOHAaT- U THAPOKapOOHaT-
HOHBI

Honyuamw,

cobupams U pacno3Hasams yriaeKUCIbIid
ra3. Oopawjamucs ¢ 1a00paTOPHBIM
000py/IOBaHUEM M HarpeBaTEIbHBIMU
prUOOpaMu B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH 0€30MacHOCTH.

Habniooams 1 onucvieams XUMAYECKUN
AKCIIEPUMEHT C TIOMOIIIBIO PYCCKOTO
(pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.

Dopmynuposams BHIBOJIBI IO PE3yIbTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO
B3aMMO/ICHCTBUS MpU paboTe B TPYIIIax

[IpakTnueckas
paborta Ne 5.
«Ilonyuenue
YTJIEKHUCIIOTO
rasa.
KauectBennas
peakius Ha
KapOoHaT-
HWOHBI».




33. YrieBoaoposl. Opranuueckasi XUMUsl. Xapaxmepuzoeams 0COOCHHOCTH COCTaBa | YCTHBIN OMPOC.
VYruneBogopoasl. MeTaH, 3TaH U | U CBOMCTB OPraHUYECKUX COCUHEHUN.
MIPOTIaH KakK MpeeibHbIC
(HACKIMEHHEIE) YITIEBOLOPOIEL Paznuuams npenenbHple U HENIPEACIbHBIE
OTHUIIEH U alleTUIIEH KaK YITICBOZIOPOABL.
HEMPCICIbHBIC Ha3zvieamo v 3anucvieams GopMysl
(HEHACBILIEHHbIE) (MOEeKyIsIpHBIE U CTPYKTYPHBIE)
yraesonopoasl. CTpyKTypHbIE BOXHEUIIUX MPEACTABUTENCH
(bopMyIIbl OPraHUYECKUX yIJIEBOIOPOJIOB.
BelecTs. ['openue
VTIeBO0POsIOB. Peaxii Habnwoodams 3a X010M XUMHYECKOTO
JIETHAPHPOBAHHS TIPE/IETbHBIX SKCIEPUMEHTA, ONUCHIBATH €TI0 U JeNaTh
yTIIEBOIOPOJIOB. BBIBOJIBI HA OCHOBE HAOJIIOECHUIA.
Temoncrpamun. Mogesn Qukcupoeams pe3ynbTaThl SIKCIEPUMEHTA
MOJIEKYIT METaHa, STaHa, C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA, a
STHIICHA H ALETHICHA, TaKKe € IOMOLIBIO XHMHYECKUX dbopmyn u
B3aumopeiicTBue 3THIICHA © YpaBHCHHIH
OpoMHOIi BOAOH M pacCTBOPOM
NepMaHraHara Kajuaus
34, Kucnoponconepx | CiupThl. DTUIIOBBIN cIUPT, €ro | Xapakmepuzosamsb CIIUPTHI KaKk Texymmi
amue MOJIyYeHHUE, IPUMEHEHHE U KHUCJIOPOJICOAEPIKAIIUE OPraHNUYECKUe KOHTpPOJIb
OpraHUYECKUE (U3HOIOTHYECKOE JIEHCTBHE. COCIMHCHHSI.
COCIUHEHHS. TpE€XaTOMHBIN CIUPT IVIULIEPUH.

YKcycHas KucioTa Kak
MPEJICTaBUTENb KapOOHOBBIX
KHCJIOT.

JMemoncTpanuu. O61mme
XUMHUYECKHE CBOMCTBA KUCIIOT
Ha MPUMEPE YKCYCHON KHUCIIOTBHI.
KauectBennas peakuus Ha

Knaccugpuyuposams ciupThl IO YUCITY
TUAPOKCHIIBHBIX TPYIIIT B UX MOJIEKYJIaX.

Ha3zvieame ipeicTaBuTENEH OHO- U
TPEXATOMHBIX CITUPTOB U 3aITUCHIBATH UX

(hopMyIIBI.

Xapaxmepuzoeamsb KapOOHOBBIE KUCIOThI
Kak KHCJIOPOJICOAEpKAIINEe OPTraHUUYECKIE




MHOTI'0aTOMHBIC CITMPTHL

COCIMHCHNSI.

35. Kpemnuii u ero KpeMmHuii, ctpoenue ero atroma | Xapakmepuzosams ¢ UCIIOJIb30BaHUEM YeTHbII onpoc.
COCIUHEHMUS. Y HaXOXKJECHUE B IIPUPOJE. pycckoro (pOAHOrO) sI3bIKa U SI3bIKA
CaoiictBa kpeMHus. CHIIMIUABI | XUMUU CTPOCHHE aTOMOB U KPUCTAJUIOB,
u cuiad. Oxcup kpeMuus(IV). (u3nyecKkre U XUMHUYECKHE CBOMCTBA,
KpemHuueBas kuciora 1 €€ coiu. | MOoIy4eHHE U IPUMEHEHUE KPEMHHUSL.
Hemoncrpaumnu. Komtekuus «O | Yemanasiusams npuduHHO-
Opasibl MPUPOTHBIX CIIEICTBEHHBIE CBS3H MEXAY CTPOCHHEM
COEIMHEHUI KPEMHUSD. aToMa, BUJIOM XUMUYECKON CBSI3U, TUIIOM
Komnneknus crexna, KepaMUKH, | KPUCTALTHYECKON PEIIETKH KPEMHUS U
LEMEHTA U U3/IeNIUI U3 HUX. ero GU3NYECKUMU U XUMUYECKHUMHU
CBOMCTBaMH.
JlaGoparopHble
onbIThl. 40. [Tponyckanue Buvinoanams pacdy€rbl 10 XUMUYECKUM
YTJIEKHUCIIOTO ra3a yepe3 (dbopMynaM U ypaBHEHHUSIM PEaKIIUid,
pacTBOp CHJIMKaTa HaTpUs MPOTEKAIOIIUX C YYACTUEM KPEMHUS U €T0
COCTMHEHUM.
Xapaxmepuzoeams ¢ UCTIONb30BAaHUEM
pYyccKoro (poAHOr0) sA3bIKa U A3bIKa
XUMHUHU COCTaB, GPU3HMUECKUE U XUMHUECKUE
CBOMCTBA, OJIy4YeHUE U MPUMEHEHUE
COCIMHEHUI KPEMHUS.
CpasHusams TUOKCUIBI YTIIepoa U
KPEMHHS.
Onucvieams BaXHENIINE TUTIBI
MPUPOJHBIX COEAMHEHUN KPEMHUS KaK
OCHOBHOTO 3JIEMEHTA JTUTOC(EPHI.
36. CunukaTtHas IIpon3BOACTBO CTEKIA U Xapaxkmepuzoeams CUINKATHYIO Texymmi
MPOMBILIEHHOCTh | 1eMeHTa. [Ipoaykuus MIPOMBIILIIIEHHOCTh U €€ OCHOBHYIO KOHTPOJIb




CUJIMKATHOM
MPOMBIIIJICHHOCTH: ONITUYECKOE
BOJIOKHO, KepaMuKka, dhapdop,
dasHc. OnTHYecKoe BOJIOKHO.

Hemoncrpaumnu. Komiekuus
MPOAYKUWH CHIIMKATHOU
MIPOMBIIIICHHOCTH.
BuneodpparmeHTsl U craiipi
«ITpou3BoCTBO CTEKJIA U
IIEMEHTA»

MIPOIYKIIHIO.

Ycemanasnueams ananorun MCKOY
Pa3JIMIHBIMHU OTPACIIIMHA CHJIMKATHOH
MMPOMBINIJICHHOCTH

37. [lonyuyenue Hemerannsl B ipupo/e. Onucvleams HAXOXKACHUE HEMETAILIIOB B YcTHBII onpoc.
HEMETAJIOB. ®pakimoHHas MeperoHka MPUPOJE.
JKUJKOTO BO3/1yXa KakK Crocod
Xapakmepuzosamv GpakuOHHYIO
MOJYy4YEHHS KHCIOpOoAa, a30Ta U
MEPErOHKY XKHUIKOI0 BO3/1yXa Kak
aprona. [Tomyuenue pocdopa,
COBOKYITHOCTH (DM3MYECKHX TIPOIIECCOB.
KpPEMHUS, XJI0pa, NOJA.
DIIEKTPOJIN3 PaCTBOPOB. Apeymenmuposeams OTHECEHUE MTPOILIECCOB
MOJYYECHUSI aKTUBHBIX HEMETAJIIOB K
JemoncTpanun. Komieknus
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIM
«ITpuponHbie COeTUHEHUS
npoueccam
HEMETAJIOBY.
BuneodparmenTs! u cransl
«®DpakimoHHas neperoHka
JKHUJIKOTO BO3yXa».
BuneodparmenTs! u craiiabt
«ITonyuenne Bogopoaa,
KHUCJIOpOJa U TaJIOT€HOB
AJIEKTPOJIUTUYECKHM CTIOCOOOM)
38. ITonyyenue ITony4yeHue CepHON KUCIIOTBI: Xapaxkmepuzoeams XUMU3M, CBIPBE, Texymun
BOKHEHIINX CBIPBE, XUMHU3M, arnmnaparypy 1 Hay4YHbl€ MPUHIUIIBI KOHTPOJIb
XUMUYECKUX TEXHOJIOTHYECKAsl CXeMa, METOJ




COGI[I/IHeHI/Iﬁ KHUITAIICTO CJIOSA, MPUHIIUIIBL IIpOU3BOJACTBA CepHOfI KHCJIOTBI.
HEMCTAJIIOB. TeHJ'IOO6MCHa, IMPOTHBOTOKA U

Cpasnueams TPOU3BOJICTBO CEPHOU
nupkyssiuu. Oneym. P P : P

KHCJIOTBI ¥ IIPOU3BOJICTBO AMMHAKA
IIpou3BOACTBO aMMUaKa: ChIPbE,
XUMH3M, TEXHOJIOTUYECKAs
cxema.

JlemoncTpauuu. Monenu
armnaparoB I NPOU3BOJCTBA
cepHOM KuciI0Thl. Mojiens
KUIIAIIETO cI10s. Moienb
KOJIOHHBI CHHTE3a aMMHaKa.
BuneodpparmeHTsI U cllaii bl
«lIpon3BOCTBO CEpHOI
KHCIIOTEY. BuaeodparMeHTsI u
cnaiael «IIpou3BoCTBO
ammuakay. Komnekuus «Coipbe
JUIS TIOJIyYEHUS CEPHOM

KHUCIIOTBI»
O06001meHue o Ypoxk-ynpaxHeHue ¢ IIposooums o1ieHKY COOCTBEHHBIX Texymuit
TeMe «HemeTtamnsl | MCMONb30BaHUEM JOCTUKEHUH B YCBOCHUU TEMBI. KOHTPOJIb
U UX CaMOCTOSITEIIbHON PabOTHI 1O

Koppexmuposamp cBOM 3HaHUS B
COCTUHEHUS. BBITIOJTHEHHUIO MPOBEPOYHBIX

COOTBCTCTBUHU C IIJIAaHUPYCMbIM

TECTOB, 33JIaHUN U YIIPAKHEHUI
PE3yJIBTaTOM.

Tlonyuams XuMHUYeCKyI0 HHPOPMAIIH U3
Pa3IMYHbIX HCTOYHUKOB.

IIpeocmasnsams UHGOPMAILIHIO TIO TEME
«Hemerannbl» B BUae TaOIHII, CXEM,
OIIOPHOT'O KOHCIIEKTA, B TOM YHCJIE C




npuMeHenueM cpeacts UKT

40. KoHntposbHas Bce nonATHs 1 OCHOBHBIE 3HaTh: BCE MOHATUSA U OCHOBHbBIE KoHntpous u
paborta Ne 2 o MOJI0KEHUS U3YYEHHOTO MOJI0KEHUS U3YYEHHOTO MaTepuaa. KOppEeKIHUs
teme «Hemeramnel | marepuana. 3HAHUU
YMeTb: BLITTONTHATE TECTHI U

1 UX COeTUHECHUS
YIOpaXXHEHHUS, pelIaTh 33/1a4u 110 TEME.
[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUU TEMBI.
KoppekTupoBarh cCBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yabTaToOM.

MeTtaJiIbI 1 MX coeaAuHeHusd - 16 yacoB
41. O6mas ITomoxeH1Ee METAIIIOB B ObwscHAMb, YTO TAKOE METAJUIBL. YcTHbIM omnpoc.
XapaKTEPUCTUKA MEPUOJUYECKON CUCTEME
Xapaxmepuzosams XUMUYECKUE
METAaJIJIOB. XHUMUYECKHX dJ1eMeHToB 1. 1.
3JIEMEHTBI-METAJUIBI 110 MX ITOJ0KEHHIO B
MengeneeBa, CTpOEHUE UX .
nepuoanueckon cucreme /1. 1.
aTOMOB M KPUCTAJLJIOB.
Menpneneena.
MeTtammdeckas CBSI3b U
MeTajuIn4ecKas IIpozno3uposams CBONCTBA HE3HAKOMBIX
KPHUCTAJUIMYECKast pEIIETKa. METAaJIJIOB MO MOJ0KEHHIO B
PusnyecKue CBOKMCTBA MEPUOINYECKON CUCTEME XUMUYECKUX
METAJIJIOB: JICKTPO- U anemenToB J[. 1. Menpaeneesa.
TEIUIONPOBOAHOCTD, V.
OTPAKAIONIAs CIIOCOGHOCTS, cmanasIueams MPUINHHO-
MUTACTHYHOCTD. USpHBIE 1 CJIEZICTBEHHBIE CBSI3H M€)K€[y CTPOCHUEM
UEETHBIE METAJLIHL aToma, BUJIOM xniwnqec.gon CBSI3H ¥ TUIIOM
KPUCTAJUIMYECKON PEIETKU Y METAJJIOB
— MPOCTHIX BEILIECTB U UX COCIMHEHUM
42. XHUMHUYECKHE Merannsl kKak BoccTaHOBUTENU. | OObsCHAMb, UTO TaKOE PSJl aKTUBHOCTH Texymuit




CBOICTBA DIEKTPOXUMUYECKUN P METAJIJIOB. KOHTPOJIb
METaJLJIOB. HanpspkeHui. Bzaumoneiictue
Ilpumensamo ero 1uis XapaKTepUCTUKU
METAJJIOB C HEMETAJIAMU, .
XUMHUYECKHUX CBOMCTB ITPOCTHIX BEIIECTB-
OKCHJIaMU, KHCIIOTaMH, COJISIMH.
METAJIOB.
ATIOMUHOTEPMUSL.
. Ob6ob6wams cucTeMy XMMHUECKUX CBOMCTB
JemoncTpauunu. Bzaumonaeicrs
METAJUIOB KaK «BOCCTAaHOBUTEIIbHBIE
Y€ HaTpHs, JINTUS U KAJIbLIUS C .
. CBOMCTBa».
Bozoi. ['opeHune HaTpus,
Maraus M KeJic3a B KUCJIOPOAC. Cocmasnsims MOJEKYJIIPHBIE yPaBHEHUS
Bcemnbimika TepMUTHON CMECH. peaKuui, XapaKTepU3yIOIUX XUMUIECKHUE
BzanmonencTBue cmecu CBOICTBa METAJJIOB B CBETE Y4EHUS 00
IOPOMLIKOB CCPBI M KCJIC3a, OKHCIINTEIIBHO-BOCCTAHOBUTEIBLHBIX
IMUHKa U CCPHBI. BzaumoneiictBue npoueccax, a peakuuu ¢ y4aCTHEM
AJIFOMHUHUA C KUCJIOTaMHU, JJIEKTPOJIUTOB, IIPEACTABIATE TAKXKE U B
1ie109aMu ¥ BOJIOH. MOHHOM BHJIE.
BzaumopeiictBue xenesa u Habaiod
MEJTH ¢ XJIOPOM. abnrodams ¥ ONUCHI8AMb PEAKIUI
B3anMOIeHCTBIE MEIH ¢ MEK/1y BEIIECTBAMU C IIOMOILBIO PYCCKOTO
KOHI[EHTPUPOBAHHOI CepHOit (pomHOTO) SI3bIKA U SI3BIKA XUMHH.
KHMCJIOTOM U a30THOU KHCIIOTOU | CaMOCTOSTENBHO #PO80OUMb OTIBITHI,
(pasbaBneHHOM 1 MOATBEPKIAOIIME XUMUUECKUE CBOMCTBA
KOHIICHTPHPOBAHHO). METaJUIOB, C COOJIIOICHUEM TPABUIIT
JlaGopaTopHblii onbIT. 41. TEXHHKH Ge30MacHOCTH
BzaumopeiicTBue xenesa ¢
pactBopoM cyibdaTa meau(ll)
43— Obmas CrpoeHue aTOMOB U MPOCTHIX ObvscHsAmMb STUMOJIOTHIO Ha3BaHUS YcTHBIN Oompoc.
44, XapaKTepUCTUKA BEILIECTB. 3aBUCUMOCTh TPYIIBI «IIEJTOYHBIE METAIIIBDY.
snemeHToB [A- bUBHYECKUX U XUMHUECKUX
. Jlasamwb 0OIIIYIO XapaKTEPUCTUKY
TPYIIIBI. CBOICTB IIEJIOYHBIX METAJIJIOB

OT 3apA0B AACP UX aTOMOB.

IICJI0YHBIM METAaJlJIaM 110 UX ITOJIOKCHUIO
B Hepno;u/lqecxoﬁ CUCTEME XUMHUYCCKHUX




OKcuabl U THAPOKCHUTBI
IIEJIOYHBIX METAIIIOB, UX
MOJy4YEHHE, CBOMCTBA U
npuMeHenue. Baxunenue conu
MICIIOYHBIX METAIOB, X
3HAYEHHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

JMemoncTpanus. Oxpacka
TUIAMEHH COCTUHCHUSIMU
IICJIOYHBIX METAJIJIOB

anemeHToB /I. 1. Menpaeneesa.

Xapakmepuzoeamsb CTpOeHHE, PUINIECKUE

U XMMHYECKHE CBOMCTBA MIETOYHBIX
METAJLJIOB B CBETE OOIIEr0, 0COOCHHOI0 U
€IMHUYHOTO.

IIpeockasvieams puznyeckue u
XUMHUYECKHE CBOICTBA OKCUIOB U
THAPOKCHJIOB IIEIOYHBIX METAIOB Ha
OCHOBE UX COCTaBa U CTPOCHUS U
MOATBEPKIaTh MPOTHO3bI YPABHEHUSIMU
COOTBETCTBYIOIUX PEAKIUH.

IIpo6ooumsb pacdEThl IO XUMHUYESCKUM
(dbopMyIliaM U ypaBHEHUSM PEaKIIHA,
MPOTEKAIOIIUX C YYaCTHUEM IIETOYHBIX
METAJUIOB U UX COCTUHEHUH

45—
46.

Oomas
XapaKTepUCTHKA
[l A-rpynmsl.

CrpoeHue aTOMOB U MPOCTBIX
BEIISCTB. 3aBUCUMOCTD
bU3NYECKUX U XUMHUYECKUX
CBOMCTB IIEITOYHO3EMEIIbLHBIX
METAJJIOB OT 3apsA0B sIep UX
aToMOB. OKCHUJIBI U TUIPOKCHIBI
IEII0YHO3EMENIbHBIX METAJLIOB,
MX MOJIyYEHHE, CBOMCTBA U
npuMeHeHue. Baxnenmue conu
MIETOYHO3EMETBHBIX METAJUIOB,
UX 3HaYEHUE B MIPUPOJE U
KU3HM denoBeka. KapOoHaTsr u
TUAPOKAPOOHATHI KATBIIHS.

JemoncTrpanuu. Oxpacka

ObvsicHambs STUMOJIOTHIO Ha3BaHUS

TpYIIIbl KOIEJIOYHO3EMCIIBHBIC METAJIIIBI).

Jlasamwb 00111yI0 XapaKTEPUCTUKY
MetaiiaM IIA-Tpymnnsl
(11e7109HO3eMEeNbHBIM MeTajllaM) 10 UX
MIOJIOKEHHIO B IIEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB

. . Menneneena.

Xapaxmepuzoeams cTpoeHue, pru3nuecKre

1 XUMHYECKHE CBOICTBA
[IEJIOYHO3EMENLHEIX METAIIIOB B CBETE
00111er0, 0COOEHHOr0 U €NMHUYHOTO.

Ilpeockaszvieams GU3NYECKUE U

Texymun
KOHTpPOJIb




IUTAMEHN COEIUHEHUIMU
[IEJTOYHO3EMEIILHBIX METAJLJIOB.
l"amenue n3BecT BOJOU.

JlaGopaTopHblii onbIT. 42.
[Tonydyenune n3BECTKOBOM BOJIbI
U OIIBITHI C HEH.

XUMHUYECKHUE CBOMCTBA OKCUIOB U
TUIPOKCHUIOB MeTasuioB [IA-rpynmnel Ha
OCHOBE MX COCTaBa U CTPOCHUS

U n0OMEepHcOams IPOTHO3BI
YpaBHEHUSIMHU COOTBETCTBYIOLIUX
peaKkuuid.

IIpo6ooumsb pacdEThl IO XUMHUYECCKUM
dbopMyIliaM U ypaBHEHUSAM PEaKIIHA,
MPOTEKAOIIUX C YYaCTHEM
LIEJ0YHO3EMEIBbHBIX METAJUIOB U UX
COCTUHEHUN

47. JKécTkocTh BOMEI KéctkocTh Bosibl: BpeMeHHasA U | O0bACHAmMb TIOHITHE OKECTKOCTH BOIBIY. Texymmit
U CIOCOOBI € nocrosiHHas. CriocoObl KOHTpPOJIb
YCTpPaHCHHUS. YCTPaHEHHS BPEMEHHOMN Pczsvzuwmz; BPEMCHHYIO H TIOCTOAHHYIO
#ectkocTu. CriocoOsl KECTROCTD BOJBL.
YCTPaHEHUS IIOCTOSHHON IIpeonazams criocoObl yCTpaHEHUS
KECTKOCTHU. KECTKOCTHU BOJBI.
Hemoncrpaumu. [lonyyenue IIposooumy,
KECTKOM BOJIBI HabA00amb N ONUCLIBAMb XUMUYECKUN
B3aHMOJICHCTBUEM YITICKHCIIOTO | SKCHEPHMEHT ¢ COOJIIOICHUEM ITPaBHII
C U3BECTKOBOM BOJOM. TEXHUKH 0€30MacHOCTH
YcrpaneHue BpeMEHHOU
YKECTKOCTU KUIISTYCHUEM U
00aBICHUEM COJIBI.
YcrpaneHue nocTossHHOU
HKECTKOCTU JOOABICHUEM COJIBI.
NoHUTHI 1 IPUHIIUTI UX
neiictBus (BUaeodparMenr)
48. [IpakTnueckas [Tomyuenue ECTKOM BOABI Ionyuame, [IpakTrueckas
pabota No 6. B3aMMOJICHCTBHEM YTIIEKUCIIOTO | coOupams U pacno3Hasams YrIeKUCIbINA pabota No 6.




«KEcTKOCTh BOJIBI
H cocOOkBI eé
yCTpaHCHHUS.

C U3BECTKOBOW BOJIOM.
VYcrpanenue BpeMeHHOM
YKECTKOCTU BOJIbI KUIISTYCHUEM U
n00aBJICHUEM COJIBI.
YcrpaneHue nocTossHHOU
HKECTKOCTU BOJBI 100aBJICHUEM
COJIBL.

HcnpiTanue skEcTKOU BOIBI
pacTBOPOM Mblja

ra3. Obpawamucs ¢ 1a00PaTOPHBIM
000pyI0BaHUEM H HarpeBaTeIbHBIMU
npubopamMu B COOTBETCTBUH C IPABUIAMU
TEXHUKHU OC30ITaCHOCTH.

Habarwoams v onucvieams XUAMUYECKUN
AKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

Dopmynuposams BHIBOJIBI IO PE3yIbTaTaM
MIPOBEIEHHOTO SKCIIEPUMEHTA.

CompyOonuyams B nipoliecce y4eOHOro
B3aMMOJICHCTBHS ITpH paboTe B IpymIiax

«KécTtkocTh
BOJBI U CIIOCOOBI
€€ yCTpaHEHUsD.

49.

AJIIOMUHUHA U €70
COEINHEHNUS.

CoenuHeHNs aTIOMUHUS B
npupoae. XuMHUECKUE
CBOICTBa U MPUMEHEHUE
amoMuHNS. OCOOEHHOCTH
OKCHJIa ¥ THJIPOKCUA
ATIOMUHHMS KaK aM(POTEPHBIX
coequHeHni. Baxkueiimme coau
ATIOMHUHUS (XJIOpUJ, CYyIbdar).

JemoncTpanun. Komieknus
MPUPOAHBIX COCTUHEHUHN
anmoMuHus. BugeodparmMeHTs! u
cnannel «OKCcU aIIOMUHUS U
ero moaudukamumny. [lonydenue
aM(doTepHOTO THIPOKCHIA
aIIFOMHMHUS ¥ UCCIIEAOBAHUE €0
CBOMCTB

Xapaxmepuzoeamsv aTlOMUHUN IO €TI0
MOJIOKEHHUIO B IEPUOUYECKOIN CUCTEME
XAMHUYECKHX DJIEMEHTOB

. . Menneneena.

Onucvieams cTpoeHHe, GU3NIECKUE U
XUMHUYECKHE CBOKCTBA AIFOMUHUSA,
MOATBEPK a1 UX COOTBETCTBYIOIUMHU
YPaBHEHUSMM PEAKIU.

ObvsicHamb TBOMCTBEHHBIN XapakTep
XUMHUYECKHX CBOMCTB OKCHA U
THIIPOKCHIA ATFOMUHUSI.

KOHermusupoeamb QJICKTPOJIUTUYCCKOC
MMOJIYUCHHEC METAJIJIIOB OITUCAHUEM
MMPpOU3BOJACTBA AJIFOMHUHUS.

Yemanaenuseamov 3aBUCUMOCTD 00J1acTel

YcTHBIN Oompoc.




MNPUMCHCHUS AJIIOMUHHA U €T0 CIIJIaBOB OT
CBOMCTB 3THUX BCIICCTB.

IIpo6ooumsb pacdEThl IO XUMHYECCKUM
dbopMyIliaM U ypaBHEHUSIM PEaKIIHA,
MPOTEKAIOIINX C YYaCTUEM AJIFOMUHUS U
€ro CoeaUHEeHUMN

50— Keneszo u ero OcobOeHHOCTH CTpOCHHS aToMa | Xapaxmepu3oambs TIOJIOKEHUE Kelle3a B Texymmit
ol. COEIMHEHUS. xenesa. XKeneso B mpupoze. MEPUONYECKON CUCTEME XUMUYECKUX KOHTPOJIb
Baxnenmue pynasl xkenesa. anemeHToB . 1. MenaeneeBa u
OKcuabl U THAPOKCHUTBI 0COOEHHOCTH CTPOEHHUS aTOMa Kelle3a.
xenesza(Il) u (III). Conu
Onucvieams GU3NICCKUE U XUMUICCKHEC
xenesza(Il) u (11). .
CBOMCTBA *keJe3a, NOATBEPKIAas Ux
OO6Hapy>xeHne KaTHOHOB Kele3a
COOTBETCTBYIOIIMMH YPAaBHECHUSIMU
B pacTBOpe. 3HaUEHUE .
. peaxiuii.
COEIMHEHUH Kelie3a.
ObvscHAmMb HATMYKE BYX T€HETUYECKUX
JladopaTopHble onbITHI. 43. ne AByx Py 3+
pAOB coeMHEHUN *kene3a Fe™ u Fe™ .
[Tonydyenue rugpoOKCUI0B
xenesa(ll) u (III). 44. Vemanasnueams 3aBUCHMOCTB 00J1acTER
KauecTBeHHbIC peakiuyn Ha MPUMEHCHHUS JKEJIe3a U €ro CIUIaBOB OT
KaTHOHBI JKelie3a CBOMCTB 3TUX BEUIECTB.
IIpo6ooumsb pacuy€Thl IO XUMHYECKUM
dbopMynaM U ypaBHEHUSM pEaKIINid,
MPOTEKAIOIIUX C YYACTHEM XKeJie3a U eT0
COCIMHECHUM.
Habnwoams 1 onucviéams peakiiu
MEXTy BEIIECTBAMH C TIOMOIILI0 PYCCKOTO
(poHOTO) SI3BIKA U SA3BIKA XUMUH
52, [IpakTnueckas Pemenue skcriepuMeHTAIbHBIX | DKCIEPUMEHTAIbHO Ucciedoéams CBOUCTB | [IpakTuueckas

3a/la4 Ha paCllO3HaBaHUC U

a MCTAaJlJIOB U UX COCHHHCHHﬁ, peuaTb




pabota Ne 7. IIOJIy4YEHUE METAJIOB U UX JKCIIEPUMEHTAIIBHBIE 33]1a4M 110 TEME pabota Ne 7.
COETMHEHU I «MetamibD».
Pemenne Pemenue
JKCIIEPUMEHTAIbH Pabomams ¢ nabopatopHbIM JKCIEPUMEHTAIIb
BIX 33Ja4 10 TEME 000pyJI0BaHUEM U HArpeBaTEIbHBIMU HBIX 3aj1a4 110
«MeTtasD». npubopamMu B COOTBETCTBUM C IIPAaBUIAMU | TeMeE
TEXHUKH 0€30I1aCHOCTH. «MeTansD».
Habniooams cBolicTBa METAJJIOB U UX
COCIMHEHU.
Onucvieams XUMUYECKUI KCIIEPUMEHT C
MIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKA U
sI3pIKa XUMUH.
Dopmynuposams BBIBOJBI 10 PE3yIbTaTaM
IIPOBEIEHHOI0 HKCIICPUMEHTA.
Onpedensmo (Mcxonst u3 yueOHOM 3a1a49n)
HE00XO0AUMOCTh MCII0JIb30BaHMS
Ha0JII0/IEHUS WM SKCIIEPUMEHTA
53. Kopposus Koppo3sus rasosas ObvsacHamb TIOHATHE «KOPPO3HS. YcTHBIN onpoc.
METaJUIOB U (xuMuyeckas) u
Paznuuams XUMHAYECKYIO U
CMOCOOBI 3aIIUTHl | AJIEKTPOXUMHUYECKas. 3aluTa
o ANEKTPOXUMUYECKYIO KOPPO3HIO.
OT He€. METAJIJIOB OT KOPPO3HH.
Hnniocmpuposams puMepaMy MOHATHS
Hemoncrpaumnu. Komiekuns
CKOPPO3USI», «XUMHUECKAsi KOPPO3USI,
«XHMMHUYECKHE UCTOUYHUKN
«QIEKTPOXUMHYECKAs KOPPO3US».
TOKa». Pe3ynbTaTsl
JUIMTETIBHOTO SKCIIEPUMEHTA 10 | Xapakmepu308ams CTIOCOObI 3aIUTHI
HN3YUCHUIO KOPPO3UHN CTATTbHBIX METaJIJIOB OT KOPPO3HH
U3JIEIIMHA B 3aBUCUMOCTH OT
YCIIOBHM MPOLECCOB
54— Mertaisl B Mertasisl B ipupoge. [lonarue | Knaccuguyuposams popmel npupoausix | Texymuuii




55.

npupoge. llonstue
0 METaJUIypIruH.

0 Metayrypruu. YépHas u
L[BETHAs1 METAJUTypIUs.
ITupomerainyprus,
THJIPOMETAIUTYPIUs,
AIIEKTPOMETAILTYPrUsl.
JloMeHHBII mpoliecc.
[TepepaboTka yyryHa B

CTaJIb. DJIEKTPOJIN3 PACILIABOB.

Jdemoncrpannu. BocctanoBneH
ue meau u3 okcuna meau(Il)
BoZI0poioM. BunieohparmeHThI
u cinaiinsl «lIpons3BoacTBo
YyryHa U CTajau».
BuneodpparmeHTsI U cllaii bl
«M3nenus U3 yyryHa v ctajim.
BuneodpparmeHTsI U cllaii bl
«ITpou3BOICTBO AITFOMUHUS

COE€IUHEHUN METAJJIOB.

Xapakmepuzoeams o01IHE CLIOCOOBI
MOJIy4EHHUsI METAIIJIOB: MUPO-, TUJPO- U
ANEKTPOMETAILIYPIHUIO.

Koukpemuszuposams criocoObI MOJTyICHUS
METAJIJIOB HpI/IMepaMI/I nu ypaBHCHI/ISIMI/I
peaknuii ¢ COCTaBICHUEM DJICKTPOHHOTO
OajaHca.

Onucvieamsw JIOMEHHBIN mnmponecc u

QJICKTPOJIUTHUYICCKOC IMMOJTYUCHUC MCTAJIJIIOB.

Pa3znuyams yépHble U LIBETHBIE METAJLIBI,
YYT'yH U CTallb

KOHTPOJIb

56.

O06001IeHne
3HAHUH 10 TEME
«MeTtabD.

Ypok-ynpaxHEHHE ¢
HCIIOJIb30BaHUE
CaMOCTOSITENIbHOIN paboThI 1O
BBITNIOJTHEHHIO IPOBEPOYHBIX
TECTOB, 33JIaHUN U YIIPAKHEHUI

IIposooums o1ieHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUH TEMBI.

Koppexmuposeamb cBOU 3HaHUS B
COOTBETCTBUH C IJIAHUPYEMbBIM
PE3YJIBTaTOM.

Tlonyuams XuMHUYeCKyI0 HHPOPMAIIH U3
Pa3IMYHBIX UCTOYHUKOB.

IIpeocmasnsame nHGOPMAITUIO TIO TEME
«MeTaibl» B BUIE TaOJIHII, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C
npuMeHeHneM cpeacts UKT

VYerHbll onpoc




57.

KoHntposbHas
padot Ne 3 mo

TeMe «MeTayuib.

Bce noHsTHa 1 OCHOBHBIE
MOJI0KEHUS U3YYEHHOTO
Marepuaa.

3HAaTh: BCC IOHATHSI M OCHOBHBIC
IIOJIOKCHHUA N3YUCHHOT'O MaTE€pHralia.

YMerh: BeIoaHATE TECTHI U
YIPaKHEHUs, peliaTh 3aJja4u 110 TEME.

[IpoBOANUTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUU TEMBI.

KoppekTupoBarb CBOM 3HAHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pe3yabTaToM.

KonTposs u
KOppEeKLHUs
3HAHUU

XuMus 1 OKpyKamouias cpeaa - 2 yaca

58. XUMUYECKUI Crpoenue 3eminu: s1po, MauTusl, | Mumeepupoeams CBEIEHUS 110 YcTHBIN OIpoc.
COCTaB IUIAHETHI 3eMHas Kopa, Jurocdepa, ¢busnveckoii reorpaduu B 3HAHUS O
3emus. ruapocdepa, atmocdepa. XUMHUYECKON OpraHU3alMH IIAHETHI.
XUMHYECKUN COCTaB 3EMIIU. .
T opHBIe MOpoEL. MEHEPATBL. Xapakmepuzoeamb XUMHUUECKHUI COCTaB
Py o1, TTOe3HBIE HOKOIACMELE. reoJOrH4eckux 000I04eK 3eMIIH.
Paznuuams MuHEpabl U TOPHBIE TTOPOABI
JemoncTpanuu. Buneopparme
HTHI U cnaiipl «CTpoeHue
3emui ¥ €€ XUMUYECKUM
cocrtaBy. Koyiekus MuHepanos
Y TOpHBIX nopo. Komtekmus
«Pynpl MmeTanioBy.
JlabopaTropHblii onbIT. 45.
N3yuyenue rpanura
59. Oxpana M cTOYHMKN XMMUYECKOTO Xapaxkmepuzoeamb UCTOYHUKH Texymun
OKpYy>KaroIen 3arpsiI3HEHUS OKpY Karouei XUMHUYECKOT0 3arps3HEHHS OKpYXKaIoLel | KOHTPOJIb
Cpenpl OT cpensl. ['nobanbHbIe CpEIBl.
XUMHYECKOT0 9KOJIOTHYECKHE MPOOIIEMBI:




3arpsi3HEHUSL.

HapyIICHUE OMOTCOXUMHUYECKHIX
KPYTrOBOPOTOB XUMHUYECKUX
AJIEMEHTOB, IMOTETUICHUE
KJIUMaTa, KUCJIOTHBIE TOKIU U
1p. O30HOBBIE JBIPHI.
MexynapoaHoe
COTPYIHUYECTBO B 00JIaCTH
OXpaHbl OKPY>KaIOILEH Cpebl OT
XUMHUYECKOTO 3arpsi3HECHUS.
«3enéHas XuMus».

HMemoncTpamuun. Buneopparme
HTHI 1 claiasl «I mobanbHbIe
9KOJIOTHYECKHE MTPOOIEMbI
YEJI0BEUYECTBA»

Onucvieams TII00aJILHBIE DKOJIOTMYECKHUE
MPOOJIEMBI, CBSI3aHHBIC C XMMHYECKUM
3arpsi3HEHUEM.

Ilpeonacams yTM MUHUMU3AIUU
BO3/ICHCTBUSI XUMHUECKOTO 3arpsi3HEHUS
Ha OKPYXKAIOIIYIO CPELy.

1Ipusooums ipuMepbl MEXKAYHAPOIHOTO
COTPYAHHYECTBA B O0JIACTH OXPaHBI
OKpYKaroIlen cpesibl OT XUMUYECKOTO
3arpsi3HEHUS

O0o01IeHNEe 3HAHUHA 10 XU

MHH 32 KypPC OCHOBHOM IIKO0JIbI. IIoAT0TOBKa K 0CHOBHOMY rocy1apcTBeHHOMY 3K3ameny (OI'D

) - 7 yacoB

60.

Bemectsa.

CrpoeHne aToMa XMMHYECKOTO
AJIEMEHTA B COOTBETCTBUH C
II0JIO’KEHHUEM ITOTO DJIEMEHTA B
MIEPUOTUYECKON CUCTEME.

CtpoeHue BeriecTpa:
XUMHYECKast CBA3b U
KPUCTAJUIMYECKUE PELIETKU.
3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX AJIEMEHTAMHU
IPOCTHIX BEIIECTB (METAILIOB,
HEMETAJIJIOB, OJIarOPOTHBIX
ra3oB) OT MOJIOKECHHS
3JIEMEHTOB B NEPHOANYECKON
cHucTeme.

IIpeocmasnsams UHGOPMALIHIO TIO TEME
«ITepnoanyecknii 3aKOH U IEPUOANUECKAS
cucrema /I. 1. MeHaeneeBa B CBETe
TEOPHUH CTPOCHUS aTOMa» B BHJI€ TaOJIHII,
CXEeM, OIIOPHOI'0 KOHCIEKTA, B TOM YHCIIE C
npuMeHnenneMm cpeacts UKT.

Buvinonansams TeCTOBBIC 3aJaHUS 110 TEME.

IIpeocmasnsams UHGOPMAIHIO 110 TEME
«BuIbl XUMHYECKOM CBSI3H U TUIIBI
KPUCTAININYECKUX pelETOK. B3auMocBs3b
CTPOEHHS 1 CBOMCTB BEIIECTB)» B BUJE
TabJIMII, CXEeM, OTIOPHOTO KOHCIIEKTa, B
TOM uHciie ¢ npumeHenueM cpencts UKT

YcTHBIN OIpoc.




Krnaccudukanus
HEOPraHMYEeCKUX BEIIECTB.
IIpencraBurenu pasHbIX
KJIACCOB HEOPIaHUYECKUX
BELIECTB

61. Xumuueckue IIpu3Haku u ycinoBus IIpeocmasnams UHGOPMAIHIO 110 TEME Texymmun
peakuuu. IIPOTEKAHUS XUMHUYECKHUX «Knaccuduxanus XuMHYECKUX peaKkui KOHTPOJIb
peakumii. Tunonorus 10 pa3JIMYHBIM IIPU3HAKAM) B BUJE
XUMHUUYECKHUX PEAKLMH 110 TaOJIMILl, CXEM, OLIOPHOI'O KOHCIIEKTa, B
pa3IUYHBIM OCHOBAHMSIM. TOM uHciie ¢ npumeHenueM cpencrs UKT.
Peakiuu noHHoro ooMeHa.
OKHCIHTEIBHO- Buvinonnams TecTOBBIE 3aJaHUS 110 TEME.
BOCCTAaHOBUTCJIbHBIC PECAKIIUN Xapakmepu306amb OKHCJINUTECIIPHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH,
OKHCJIUTEIb U BOCCTAHOBUTEIb.
Omauuams OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIVH OT pEeaKLnui
oOMeHa.
3anucvléams ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUI C ITOMOILBIO
METO/1a 3JIEKTPOHHOT 0 OanaHca
62— OcHOBBI XUMHYECKUE CBOMCTBA IPOCTHIX | Xapakxmepuzoeams 001I1e, OCOOCHHBIE U | Y CTHBINA OIPOC.
63. HEOpPraHUYECKON BELIECTB. XapaKTEPHBIE WHIUBUAYaAJIbHBIE CBOWCTBA KUCIIOT,
XUMHH. XUMUYECKHE CBOMCTBA OCHOBAaHMH U COJIEH B CBETE TEOPHUH
KauecTBeHHbIE c0JIe00pa3yIoIuX OKCH/IOB, JJEKTPOJIUTUYECKON JUCCOLMALINH.

PCaKIu Ha NOHBL
U HEKOTOpBIE
ra3o00pa3HbIe
BEIIIECTBA.

TUAPOKCHUIOB (OCHOBaHUH,
KHCJIOPOICOIEPKAIIUX KHCIOT
U aM(OTEepHBIX THIPOKCUIOB),
cosen

Apaymenmupoeams BOZMOKHOCTb
MIPOTEKAHUs XUMUYECKUX PEAKLIUN B
pacTBOpax MEKTPOIUTAX UCXOIA U3
YCIIOBHH.




Knaccugpuyuposams HeOpraHndeckue
BEIIECTBA 10 COCTaBY U CBONCTBAM.

IIpusooums ipuMepsI MpeACTaBUTEICH
KOHKPETHBIX KJIACCOB M TPYIII
HEOPraHUYECKUX BEIIECTB

64. [ToBTOpEHME M TectupoBanue, pelieHue 3aa1a4 | Buinoansams TECTHI U Texymmit
00o0011IeHe 1o U BBINOJIHEHUE YIIPAXKHEHUN 10 | YIPaXXHEHUS, peuiams 3a7auu 1o TeMe. KOHTPOJIb
teme. [logroroBka | teme

o 1Iposooums o11eHKY COOCTBEHHBIX
K KOHTPOJIBHON .
JTOCTH>KEHHI B YCBOCHUU TEMBI.
pabote
Koppexmuposamb cBOU 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yNIbTaToOM

65. KonTponbHas Bce noHsiTust 1 OCHOBHBIE 3HaTh: BCE MOHATUS U OCHOBHBIC KouTpons u
pabora Ne 4 MOJIOKEHUS U3YYEHHOTO MOJIOXKEHHUS U3y4YE€HHOTO MaTepHuaia. KOPPEKIUS
(utorosas 1o MaTepuana. 3HAaHUHN

o YMmersb: BoINOMHATE TECTHI U

KypCy OCHOBHOM
YOPA)KHEHUS, peliaTh 3aJJa4u 110 TEME.

IITKOJIBI).
[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH>)KEHHUI B YCBOCHUH TEMBI.
KoppektupoBaTs cCBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yabTaToOM.

66. AHanu3 AHanIn3 KOHTPOJIbHOM paboThI. 3HaTh: BCE NMOHATUS U OCHOBHBIE Texymmi
KOHTPOJIbHOM MOJIOKEHHUS U3yYEHHOTO MaTepuana. KOHTPOJIb
paboTHI.

ITonsenenue

HUTOT'OB IroJja




67-68. | I[loBTOpeHue [ToBTOpEeHue 3HaTh: BCE NTOHATHUS U OCHOBHBIE VYeTHbll onpoc.
MOJIOKEHUSI N3y4EHHOTO MaTepuara.

IIpumepHas paGovasi nporpaMma no XuMu 1Jist 8—9 kJ1accoB ¢ ucnoJIb30BaHMeM 000py10BaHNus HeHTpa «Touka pocTay

Ha 0Gaze mentpa «Touka pocra» obecreunBaeTcsl peanu3alvs 0O0pa30BaTeNIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHONW U TEXHOJIOTUYECKOM
HaIPaBIICHHOCTEH, Pa3pa0OTaHHBIX B COOTBETCTBHH C TPeOOBAaHUSMHU 3aKOHOJATENBCTBA B cdepe 00pa3oBaHUS U C yIETOM PEKOMCHIAIUH
denepallbHOTO orepaTopa yueOHOro rnpeaMera « XuMHs».

OOpazoBatenbHas IporpaMma MO3BOJIIET UHTEIPUPOBATh PEAU3yeMbIC TMOIXOIbI, CTPYKTYPY U COACPIKAHHME MPU OpraHU3aluu OOydeHHUS
xumuH B 8—9 Kitaccax, BRICTPOGHHOM Ha 0ase Jr000ro U3 JOCTYMHBIX yueOHO-MeToanueckux komiiekcoB (YMK).

Ucnons3zoBanne obopynoBanus «Touka poctay nmpu peanusanuu ganHoi Ol mo3BosisieT co3aarh yCiaoBHS:

JUIS PacIIMPEeHHsI COACPKAHUSI IIKOIBHOTO XUMUYECKOTO 00pa30BaHus;

JUIS TTOBBILLIEHUS TI03HABATEJIbHON aKTUBHOCTU O0YYarOIIMXCs B €CTECTBEHHO-HAYYHOU 00J1aCTH;

JUIS Pa3BUTHUSA JIMYHOCTU PeOEHKA B Mpoliecce 00yYeHUs] XUMUU, €ro CocoOHOCTel, POPMUPOBAHUS U YIOBIETBOPEHUS COLIMATBLHO
3HAYUMBIX UHTEPECOB U MOTPEOHOCTEN;

Ui paboTHI ¢ OJJAPEHHBIMY IITKOJIbHUKAMU, OPTaHU3AIIUU X PA3BUTHS B Pa3IUYHBIX 00JIaCTAX 00pa3oBaTeIbHON, TBOPUECKON
NeSITEIbHOCTH.




TemaTuueckoe INIAHUPOBAHUE MaTE€pHaJia B 8 kiacce

Ne Tema Coaepixanue IleseBast ycTaHOBKA Koa- IL1anupyemsle Hcnousn
n/n YPOKa BO pe3yJIbTaThl 30BaHH
4acoB e
odopyn
OBaHMSA
1 | Metoasl nmo3Hanust | [lpaktuueckas pabora Ne 1 «M3yuenne | 3HaKOMCTBO C 1 YMeHue noab30BaTbCst Hatuuk
B XUMHMU.DKCIIEPU- | CTPOCHUS IUIAMEHN OCHOBHBIMM METO/IaMU HarpeBaTeJIbHBIMU Temiepa
MEHTAJIBHBIE OCHO- HayKu npubopamu TYypBI
BBl XUMHHU (Tepmon
apHBIN),
CIIUPTOB
Ka
2 | Meronbl mo3nanus | JlabopaTopHsiii ombIT Ne 1 «Jlo kakoi 3HAKOMCTBO C 1 Onpenendarsb Jatuuk
B XMMHMH.ODKCIIEPU- | TEMIIEPATyPbl MOKHO HAarpeTh Belle- OCHOBHBIMM METOJIaMU BO3MO>KHOCTb TeMIiepa
MEHTAJIbHBIE OCHO- | CTBO?» HayKu IPOBEJCHUS pEakUUid U | Typbl
BbI XUMUU MPOIECCOB, TPEOYIOMUX | (TepMoIl
HarpeBaHus apHbIil),
CIIUPTOB
Ka
3 | Meronsl no3Hanus | JJabopatophslit onbiT Ne 2 «M3mepenue | JlaTh nmpeacraBieHue o 1 YMeHue BbIOMpaTh JaTtuuk
B XUMHUH.DKCIIEPU- | TEMIIEpaTypbl KUIIEHUS BOJIBI C TOYHOCTH U3MEpPEHUI puOOpPHI AJs Temmepa
MEHTAJIBHBIE OCHO- | IIOMOIIBIO JaTYUKa TEMIIEPATYPHI U U(POBBIX TaTYNKOB U IIPOBEJCHUS U3MEPEHUH, | Typbl
BbI XUMUU TEPMOMETPA» aHAJIOTOBBIX MPHOOPOB TpeOyIOIMMX TOYHOCTU IUTATUHO
MMOKa3aHHIA. BBIH,
TEPMOM
1P,
JNEKTpU
qyeckast
TJTUTKA
4 | Metoap!l no3Hanust | JlaboparopHsiii onbiT Ne 3 CdhopmupoBath peacTaB- 1 3HaTh IPOLECCHI, Jatuuk




B XUMHH.DKcnepu- | «Onpenenenue TeMneparypbl JIEHHE O TeMIIepaType IIPOTEKAOIUE TIPU Temiepa

MEHTAJIbHbIE OCHO- | IJIABJICHUS U KPUCTAIUIM3AIMU METAJUIay | IJIaBJICHUs, OOPaTUMOCTH IJIaBJICHUU BEUIECTB U UX | Typbl

BBl XUMUH IIJIABJICHUS U KpUCTAJIIIN3aLuU (Tepmon
KPUCTAJUIU3ALINH apHBIi1)

5 | llepBonauansubie | JlabopaTopHsbIit onbiT Ne 4 DKCIEPUMEHTAIBHOE 1 YMeTh oTIM4aTh Jaruuk
XUMUYECKHE MOHA- | «OmnpeneneHue BOJOIPOBOIHON U onpeeaeHue AUCTUILIN - BOJIONIPO- BOJIHYIO BOJY | 3JIEKTPO
Tus.YuUCThIC BEMlE- | AUCTUIUIMPOBAHHOM BOJBI» POBAaHHOM U BOAOIPOBO- OT AUCTUJUIMPOBAHHOM, MPOBOJ
CTBa U CMECHU JTHOM BOJIBI 3HaTh, IOYEMY IS HOCTH,

IPOBEJCHUS QpoB
3KCIEPUMEHTOB ol Mu-
UCIIOJIB3YIOT KpPOCKOII
JUCTUIUTUPOBAHHYIO

BOY

6 | [leponauanbubie | JleMoHCTpanmoHHbIM dkciepuMeHT Ne 1 | M3yueHue XuMHUYeCcKuX 1 YMeTb 0TiIM4aTh Jatunx
XUMHUUYECKHE MOHS- | «Bblaenenne u norioieHue Temia — SIBJICHUI (u3nvIecKne IpoIecchl Temiepa
. du3nyeckrue 1 | NpU3HAK XUMUYECKON PeaKkLum» OT XUMHUYECKUX PEAKLH | Typbl
XUMHYECKHE sIBJIE- IUTATUHO
HUS BbIU

7 | llepBonauanbuble | JIeMOHCTpallMOHHBIN SKCIEPUMEHT Ne W3yueHnne sBieHn pn 1 3HaTh, 4TO NpU [Ipubop
XUMUYECKHE MOHA- | 2.«Pa3nokeHune Bobl JIEKTPUUECKUM Pa3IoKEHUU CIIOKHBIX BE- NPOTEKAaHUU PEAKIUN JUTSt
tus.Ilpocteie n TOKOM LIECTB MOJIEKYJIbI BELIECTB OTIBITOB
CJIOXHBIE BEIIECTBA pa3pylIaoTCs, a aTOMBI | C JJIEK-

COXPaHSIOTCS (151 TPUYECK
BEILIECTB C UM
MOJIEKYJISIPHBIM TOKOM
CTPOEHHUEM)

8 | [leponauanbuble | JleMOHCTpAIMOHHBIN IKCTIEPUMEHT Ne DKCIEePUMEHTAIBHOE 1 3HaTh HOPMYITUPOBKY Becnl
XUMHUYECKHE MOHS- | 3.«3aKOH COXpaHEHHUsI MacChl BEUIECTBY | I0KA3aTeNbCTBO JEHCTBUS 3aKOHA U yMETh JNEKTPO
THS.3aKOH coXpa- 3aKOHa MIPUMEHATH €T0 Ha HHbIE
HEHUS Macchl Be- MPaKTHUKE, TIPU PEIICHUHN
LIECTB pacy€THBIX 3a]1a4

Ne Tema Coaepixanue IleseBast yCTAHOBKA Koa- Ilnanupyemsle Hcnousn




n/n ypoOKa BO pe3yJbTaThl 30BaHH
4acoB e
odopyn
OBaHHUA
9 | Knaccel Heopranu- | JleMOHCTpariMOHHBIN KCTIEpUMEHT No DKCrepUMEHTAIIBHO OIIpe- 1 3Hath 00bEMHYIO nomo | [Ipubop
YECKUX COEIMHE- 4.«OnpenencHue cocraBa BO31yXa» JEJIATDH COJIEPIKaHNE KUC- COCTaBHBIX YacTen UL
Huit.CocraB BO3- J10pOAa B BO3yXe BO37YyXa ornpenen
nyxa €HUs COo-
CTaBa
BO31yXa
10 | Knaccer neopranu- | Ilpaktuueckas padora Ne 2 «[lomyuenne | CHHTE3 CONM U3 KUCIOTHI 1 YMeTb NPOBOAUTH Hudpos
YECKUX COEINHE- MEIHOI0 KyImopoca U OKCHJIa MeTaJljia IIPOCTEHINE CUHTESBI Ol MHU-
Huii.CBoiicTBa HEOPTaHUYECKUX KPOCKOI
KHCJIOT. BELIECTB C UCIIOJIb30BaA-
HUEM MHCTPYKIIMH
11 | PacTtBOpHI Jlaboparopuslii onbiT Ne 5 «M3yuenue HccnenoBats 1 Nmers npencrasnenue o | Jlatunk
3aBHCHUMOCTH PaCTBOPUMOCTH BELIECTBA | 3aBUCUMOCTb pa3HO 3aBUCUMOCTHU TeMIepa
OT TEMIEPATYPhI» PacTBOPUMOCTHU OT TEMIIe- PacTBOPUMOCTHU BEUIECTB | TYpHI
paTypsl OT TEeMIEpPaTyphl IUTATUHO
BBII
12 | PacTBOpHI JlaGopatopHslii onbIT Ne 6 IToka3ate 3aBUCUMOCTh 1 YMeTp UCTIOIB30BaTh Hudpos
«Habnronenue 3a pocToM KpUCTaNIOB» | pACTBOPUMOCTH OT TEMIIE- 1M (poBON MUKPOCKOIT ol MuU-
paTypsl U1 U3y4eHHst HOpMBI KPOCKOII
KpUCTAJIJIOB
13 | PacTBOpBI. JlaGopatopHslii onbIT Ne 7 CdhopmupoBaTh MOHATHUSA 1 HNmers npencrasnenue o | Jlatuuk
«IIepechIIEHHBIN pacTBOP «pa30aBiIeHHbIN pa3InuHOMN TeMmIepa
pacTBOp», «HACHIIIEHHBIN HACBILLIEHHOCTU PAacTBOPA | TYphI
pactBop», pacTBOpsieMbIM Bellle- IIJIaTHHO
«IIEPECHIICHHBIN CTBOM BBII
pacTBop»
14 | PacTBOpHI [TpakTuyeckas padora Ne 3 CdopmupoBath mpeacTas- 1 YMeTh onpenensaTh Jatuuk
«Ornpeenenue KOHIIGHTPAIMH BEIIECTB | JICHHE O KOHIEHTPAlUU KOHIIEHTPALUIO onTHye-




KOJIOPUMETPHUUECKUM T10 KAJINOpO- BEILECTBA U pacTBopa, UCIIOJIb3Ys CKOM
BOYHOMY IpaduKy» KOJIMYECTBEHHOM aHaJIN3e UHCTPYKIIUIO IJIOTHOC
TH
15 | Kpucramnoruapa- | JlaGoparopusiii onbiT Ne 8 CdopmupoBaTh MOHATHE 3HaTh CIOCOOHOCTH Hatuuk
ThI «Onpenenenue TemMnepaTypsl «Kpucrammoruapar» KpUCTAJIJIOTUAPATOB Temiepa
Pa3I0KEHUS KPUCTAILIOTHIPATa» pa3pylarbes npu TYpbI
HarpeBaHuu IUTATUHO
BBII
16 | Kmaccel neopranu- | Ilpaktudeckas pabora Ne 4 CdopmupoBaTh npeacTas- YwMmers onpenenats pH JaTunx
YECKUX COEIMHE- «Omnpenenenue pH pactBopoB kucioT 1 | ienue o pH cpens! kak pacTBOPOB pH
Hui.OcHOBaHU LIeJI0YE» XapaKTepPUCTUKHU
KHCJIOTHOCTH pacTBOpa
17 | Knaccel Heopranu- | Jlaboparopusiit onbiT Ne 9 CdopmupoBaTh npeacTas- [IpuMeHATh yMeHUS 110 Jatunx
YECKUX COCIUHE- «Onpenenenue pH pa3nuuHbIxX cpeny» nenue o mwkaie pH onpenenenuro pH B pH
HU.OCHOBAaHUS MPaKTUYECKOU
JIESITEIbHOCTH
18 | Knaccel Heopranu- | Jlaboparopusriii onbiT Ne 10 «Peakuus DKCIEepUMEHTANIBHO JI0Ka- [ToHnmaTh CymHoOCTb Jatuuk
YECKUX COCINHE- HEUTpaln3alum». JeMOHCTpaMOHHBINA 3aTb XUMHUYECKUE rporecca pH,
HUN. XUMHYECKHE skcniepuMeHT Ne 5 «OcHo- CBOWCTBA OCHOBAaHUI HEWUTpalM3aluu U J03aTop
cBOiicTBa ocHOBa- | BaHMs. TerioBoi 3P peKT peakuuu MIPUMEHSATH IPOLECC o0BEMa
HUU TUAPOKCHUIA HATPUS C YTIECKUCIBIM HEWTpalIu3aluu Ha KUJ-
razom» MIPaKTUKE KOCTH,
OropeTk
a,
JTATYUK
Temiepa
TYpBI
IIJIaTHHO
BBIH,
JaTYUK
J1aB-

JICHHS,




MAar”HurT-
Hasd

MeIIaJIK
a
Ne Tema Coaepixanue IleseBast ycTaHOBKA Koa- IL1anupyemsle Hcnousn
n/n ypokKa BO pe3yJbTaThl 30BaHU
4acoB e
odopyn
OBaHMSHA
19 | CroiictBa Heopra- | Jlaboparopusiit onbiT Ne 11 Hcnonb3oBars nosryyeH- 1 YMeTe onpenensaTh Jatuuk
HUYECKHUX COEIIH- «OnpeneneHue KUCIOTHOCTH MTOYUBBI» HBIE 3HAHHUS JUIS OlIpese- KHMCJIOTHOCTbH I10YB pH
HEHUU JIEHUs KUCJIOTHOCTH pac-
TBOPOB
20 | Xumudeckas cBsi3b | JleMoHCTpanmoHHBIH OnBIT No 6 [TokazaTh 3aBUCHUMOCTH 1 YMeTh onpeaesTh TUIL Jatuuk
«Temneparypa miiaBieHus: BEUIECTB C (bu3MYECKUX CBOWCTB Be- KPUCTANIMYECKUX TeMIiepa
Pa3HBIMH TUIIAMU KPUCTAJUITMYECKUX LIECTB OT TUIIA pemETOK 1o TYpBbI
PELIETOK XUMHUYECKOH CBA3U TEeMIIepaType IJIaBJICHUsl | IJIATUHO
BBIH,
TATYUK
TEM-
neparyp
Bl
TEpMO-

MIapHbIN




TemaTuueckoe INIAHUPOBAHUE MaTE€pHaJia B 9 kiacce

Ne Tema Copepxanue IleseBast ycTaHOBKA Ko | ILnanupyemsle pesyiabtathl | Mcnoab3oBa
n/n YpOKa Ja- HHUE
BO o0opynoBaH
4ya usi
co
B
1 | Teopus anextpo- JlemoHcTpaunoHHbIH onbIT Ne 1 ITokasaTse, 4TO pacTBOpe- 1 | 3uaTh, 4TO pacTBOpPEHHUE — JaTtunk
auThdeckol nucco- | «TemnoBoit addekt pacTBopeHUs HUE BEILECTB UMEET P (bU3UKO-XMUMHYECKHH TeMIepa-
UaLH BELIECTB B BOJEY IIPU3HAKOB XUMUYECKOM rporecc TYpbI
peakuuu IJIATHHOBBIN
2 | Teopwus ayekTpo- [IpakTuueckas padota Ne 1 Beenenue noustuii «onek- | 1 | YMers skcniepuMeHTaIbHO JaTuuk
JUTUYECKON TUCCO- | «DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHD TPOJIUT» U «HEDIIEKTPO- OINPEIEIIATH MIEKTPOJIUTHI U ANIEKTPO-
07 EN01207 JIUT» HERJIEKTPOJIUTHI IIPOBOJTHOCTH
3 | Teopus anexTpo- JlaGopatopuslii onbIT Ne 1 «BnusHue Cdopmuposats npenctas- | 1 | 3HaTh, Kakoe BIUSHHUE OKa- Hatuuk
JIUTUYECKOH AUCCO- | paCTBOPUTEIS HA TUCCOLUALIAIO» JIEHUE O BIIMSIHUM PACTBO- 3BIBAET BOJIA HA AMCCOLHMA- JJEKTPO-
UaLH PUTENS Ha IUCCOLMALINIO LIMIO BELIECTBA IIPOBOJHOCTHU
AEKTPOJINTA
4 | Teopus 351€KTpO- JlaGopatopHslif onbIT Ne 2 «CunbHble 1 | DKCIIEPUMEHTAIBHO 1 | Ymers onpenensts cuiibHble | JlaTunk
JUTUYECKOHN UCCO- | cllaOble JIEKTPOIUTHD) BBECTHU MOHSTHE «CIA0bIN U cJ1a0ble AJIEKTPOJIUTHI C TIO- | BJIEKTPO-
nuanuu. CubHbIe AIIEKTPOJIAT» MOILBIO JaTYHKA JIEKTPOIPO- | IPOBOJHOCTH
U ciabble JIeKTPO- BOJHOCTH
JIUTBI
Ne Tema Copepxanue eseBast ycTaHOBKA Ko | IInanupyemsie pesyiabtathl | Mcnoab3oBa
n/n ypoOKa Ja- HHE
BO 000pya0BaH
ya usi
co




5 | Teopus anekrpo- Jlaboparopuslii onbiT Ne 3 Cdopmuposats npencras- 3HaTh 3aBUCUMOCTB 3JIeKTpo- | [laTunk
JUTUYECKOHN AUCCO- | «3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH JIEHUE O 3aBUCHUMOCTHU IIPOBOJIHOCTH PACTBOPOB OT AEKTPO-
05 E:D005 051 PacTBOPOB CHJIBHBIX 3JIEKTPOJIUTOB OT AJIEKTPOIPOBOJAHOCTH pac- KOHIICHTpALlU NOHOB IIPOBOJTHOCTHU
KOHLIEHTPAllU NOHOBY TBOPOB OT KOHILIEHTpAllUU
HMOHOB
6 | Teopus anexrpo- [TpakTruueckas padora No 2 3aKkpenuTh YMeTh SKCIEPUMEHTAIHHO JaTuuk
JUTUYECKOH aucco- | «OmpeneneHre KOHIEHTPALUU COJIM IO | MIPEACTaBICHUE O OIIPENENATh KOHLIEHTPALUIO JJEKTPO-
nyanuu 3JIEKTPONPOBOJHOCTH PACTBOPA» 3aBUCUMOCTH 3JIEKTPO- COJIM B pacCTBOPE C MIOMOUIBIO | IPOBOJHOCTH
IIPOBOJTHOCTH PACTBOPOB JIaTYMKA JIEKTPOIPOBOAHO-
OT KOHIICHTPALIMX HOHOB CTH
7 | Teopus snexrtpo- JlabopaTtopusbiit onbiT Ne 4 Uccnenosars [IpuMeHsATh 3HaHUS O peaK- JaTuuk
JUTHYECKOH aucco- | «B3aumoneiicTBue ruapokcuia 6apusi ¢ | 0COOEHHOCTH MPOTEKaHUS LMY HEWTpAIU3alUU B UHBIX | BJIEKTPO-
LAALUY. CEpPHOU KUCIOTON» peakuu HeUTpaau3anun YCIOBUAX IIPOBOJHOCTHU
Peakuu nonHoro , 103aTOp
oOMmeHa 00béMa
KUIKOCTH,
OropeTka
8 | Teopwus anektpo- JlabopaTtopusbiit onbiT Ne 5 DKCIepUMEHTaIbHO MOKa- 3HaTh, 4TO BCe pacTBopuMble | JlaTumk
JUTHYECKOH aucco- | «O0pa3oBaHue cOJIel aMMOHMS 3aTh 00pa30BaHUE HOHOB B BOJIE COJIU SIBJIAFOTCS CUJIb- | DJIEKTPO-
Hyanuu MIPU PEAKIIUU aMMHUaKa C HBIMH 3JIEKTPOJIUTAMU IIPOBOAHOCTH
KHCJIOTaMU
9 | Xumuueckue peak- | JlabopaTopHsIii onbIT Ne 6 «3ydeHue N3ydeHune OKUCIUTENBHO- NwmeTts ipencrapiieHue o Te- JaTuuk
1. OKUCIIUTENBHO | peaKuH B3aUMOAECHCTBUS CyIb(pUTa Ha- | BOCCTAHOBUTEIbHBIX MTPO- II0BOM 3 HEeKTe OKUCIHU- TeMmepa-
- BOCTAaHOBHTEIIb- TpUs C NEPOKCUAOM BOJIOPOIA» L[ECCOB, IPOTEKAKOIIUX C TEIbHO-BOCCTAHOBUTENBHBIX | TYPBI
HBIE PEAKIIUU BBIJIEJICHUEM DHEPTUU peakuui MJIATUHOBBIN
(OBP)
10 | Xumnueckue peax- | Jlaboparopuslii onbiT Ne 7 «M3menenue | JlokaszaTe, 4ToO B mpoliecce Nwmets npencrasienus o pa3- | Jatuuk pH
muun.OBP pH B X011€ OKHCIUTENBHO-BOCCTAHO- npotekanus OBP JIMYHBIX OTPOAYKTAaX OKUCIIU-
BUTEJIbHBIX pPEAKLUI» BO3MOKHO 00pa3oBaHue TEIbHO-BOCCTAHOBUTEIIBHBIX
KHMCJIOTBI MJIV IIEJI0YN peaxkuuit
11 | Xumuueckue peak- | JlaboparopHsiit onbiT Ne 8 KonnuectBeHHO 3HaTh, 4YTO METAJUIBI ABJAOT- | [laTunk
uu.OBP «CpaBHHTEIbHAS XapaKTEPUCTUKA 0XapaKTEepU30BaTh Cs1 BOCCTAHOBUTEJISIMU C pa3- | HaIlPsDKEHUs




BOCCTAHOBUTEJIBHON CLIOCOOHOCTH BOCCTAaHOBUTEJIbHYIO HOM BOCCTaHOBUTEJIBHOM CIIO-
METAJJIOBY CIIOCOOHOCTH METAJLIOB CcOOHOCTBIO
12 | Xumudaeckue peak- | JleMOHCTpalMOHHBIC OTBITHI Ne 2 N3yunth 3aBUCHUMOCTH 2 | 3HaTh 3aBHCUMOCTH ckopoctu | [Tpubop s
uun.CxopocThb Xu- | «3yueHue BIUSHUS pa3InyHbIX CKOPOCTH PEaKIUU OT peaKuuu OT pa3InyHbIX Qak- | Wi-
MHUYECKOH peakiuu | GakTOpPOB Ha CKOPOCTH PEAKIIUN) pa3NnuYHbBIX (PaKTOPOB TOPOB — TEMIIEPATYPHI, KOH- | JIIOCTpALu1
LEHTPalUHU PEarupyoimx Be- | 3aBUCUMOCTH
IECTB, KaTaJau3aTopa, Ipupo- | CKOPOCTU
JIbl BEIIECTB, IOLIAAH XUMHUYECKON
COIPUKOCHOBEHMSI BELLIECTB peaxkuuu ot
YCJIOBHI
Ne Tema Conep:xanue [esieBast ycTaHOBKA Ko | Ilnanupyemsie pedyabrarbl | Ucnoab3oBa
n/n ypoka Ja- HHE
BO o0opynoBaH
ya us
co
B
13 | Hemeramnbr.'ano- | JdemoHcTpannoHHBINH OmbIT No 3 OkcniepuMeHTanbHOe U3y- | 1 | 3Harh pusnueckue u xumude- | Ammapar s
TeHBI «M3yuenne pU3NYeCKuX U XMMUUECKUX | UeHUE PUBNYECKUX U XU- CKHE CBOICTBa IIPOBEJICHUS
CBOICTB XJI0pa» MHUYECKHX CBOMCTB XJOpa rajloreHoB.Y MeTh XUMHYECKHUX
3aIACHIBaTh YPABHEHUS IIPOLIECCOB
peaktii raJoreHoB ¢ Me- (AIIXP)
TajylaMu, HEMETaJlIaMu, UX
Pa3INMYHYIO OKHCIUTEIbHYIO
CHOCOOHOCTh
14 | T'anorenst [Tpaktuyeckas padora Ne 3 Onpenenuts conep:kaHue 2 | YMeTb NpUMEHATh HOHOCE- Hatuuk
«Onpenenenue coaepx aHus XJI0pua- XJIOPUJI-MOHOB B UCCIIETY- JIEKTUBHBIE TaTYUKHU XJIOpUI-
VOHOB B ITIUTHEBOM BOJEN €MBIX pacTBOpax HMOHOB
15 | CepoBogopon, JleMOHCTpallMOHHBIN OTIBIT: N3yuuts naboparopHble 1 | 3uaTh nabopaTtopHble cioco- | Amnmapart ajis
CyAb(UIBI «[Tomyuenue cepoBoIOpPO/Ia U U3YUEHHUE | CLIOCOOBI MOTYyYEHUS ObI MOJTyYEHHsI CEPOBOJIOPO- | MMPOBEACHUS
€r0 CBOMCTBY. CEepOBOJIOPO/IA, ETO na, ero GU3UYECKHe U XUMHU- | XUMHUYECKHUX
JlaGopatopHslii onbIT: «CUHTE3 CBOMCTBA U CBOMCTBA YECKHE CBOMCTBA. YMETh IIPO- | PEaKLUU
cepoBojioposa. KauecTBeHHBIC peakiiui | CyIb(hUI0B BOJIUTh KAYE€CTBEHHbIEC (AIIXP),




Ha CEpPOBOJIOPOJT M CYIb(UIBI» peaxkiuu Ha cepoBOAOPO U npubop s
COJIM CEPOBOJIOPOJHOM KHUC- MOJIyYEHUs
JIOTBI, COCTABJIATH COOTBET- ra3oB Win
CTBYIOILLME YPABHEHUS XUMHU- | alIapar
YECKUX PEAKLIMI Kurnma
16 | Hemeramner.Okcu- | JleMoHCTparimOHHBIN OMBIT No N3yunTth cBOMCTBA CEPHU- 3HaTh GU3UYECKUE U XUMHUYC- | AImapar s
1bl cepbl.CepHu- 4«M3yueHne CBOMCTB CEPHUCTOrO raza | CTOro rasa CKHE CBOICTBA CEPHUCTOIO IIPOBEJICHUS
cTasl KMCIJIOTa Y CEPHUCTOU KUCIOTHI» ra3a.YMeTb 3aluchiBaTh XUMHUYECKUX
YpaBHEHUS pPEaKUii rasa C peakuuii
BOJIOM, CO IIeI0YaMHU (AITXP)
17 | Hemeramibl. Am- Jlaboparopubiil onbIT Ne 9 «OcHOBHBIE | DKCIIEPUMEHTAIIBHO JI0Ka- 3HaTh, 4TO pacTBOp ammuaka | [latunk
MUK CBOMCTBAa aMMHaKa» 3aTh MPUHAJICKHOCTD B BOJI€ — C1a0bIil 2IIEKTPO- AEKTPO-
pacTBOpa aMMHaKa K JUT.Y METh ONpPEAEIATh 3TO IIPOBOJAHOCTH
CJTa0BIM AJIEKTPOIUTAM CBOMCTBO C IOMOIIBIO 1aTYU-
Ka AJIEKTPOIPOBOIHOCTH
18 | Okcup azora (IV) | JleMOHCTpallMOHHBIE OTIBITHI: N3yunTh NpOMBINUICHHBIE 3HaTh NPOMBIIIJICHHBIE U J1a- | TepMope3ucT
«[Tonyuyenue okcuma azora (IV) u 1 1abopaTopHBIE CIIOCOOBI O6opatopHble criocoObl MOTY- | OpHBII
U3YYEHHUE ero CBOMCTBY»; «OKHUCIIeHnE IIOJIy4EeHUS OKCHJA a30Ta yeHust okcuaa asora (IV), ero | maTumk tem-
okcuaa aszora (II) no okcuna a3ora (IV), ero cBoiicTBa, npu- ¢buznyecKkrue 1 XuMHUYECKHe neparypsl,
(IV)»; «B3anmopeiicTBie okcraa a3oTa | MEHEHHE B TIPOU3BOJICTBE CBOMCTBA.YMETb COCTaBIATh natyuk pH,
(IV) ¢ Bog0OIi ¥ KUCIOPOJIOM, TIOJTYYEHHUE | A30THON KUCIOTHI COOTBETCTBYIOILINE JATYUK DJICK-
A30THOM KHUCTIOTBI» YpaBHEHUS XUMUYECKHUX TPOIPOBOJTHO
peakuuil. CTH, anmnapar
YMeTb 00BSCHATh IPUMEHE- | AJIS Po-
Hue okcua azota (IV) B mpo- | Benenus
W3BOJICTBE A30THOM KUCIIOTBI | XUMUYECKUX
peakuuii
(AIIXP),
MarHuTHas

McEIIajIKa




Ne Tema Copepxanue IleseBast ycTaHOBKA Ko | ILnanupyemsle pesyiabtathl | Mcnoab3oBa
n/n YpOKa Ja- HHUE
BO o0opynoBaH
ya us
co
B
19 | Azotnas kucnota u | [Ipaktudeckas padora Ne 4 DKCIepUMEHTAIBHO Oofipe- | 2 | YMeTh UCTIOIb30BaTh HOHOCEe- | JlaTunk
eé conu «OmnpeneneHue HUTpaT- UOHOB B JIEIUTh COJIEp>KaHUE HU- JIEKTUBHBIE JaTYMKHU JUIS HUTpaT-
MUTATEIbHOM PacTBOPE» TpaT-uOHOB B pacTBOpax OIpPE/ICNICHUSI HOHOB HMOHOB
20 | MuHepanbHBIC JlabGopaTtopusbiit onbiT Ne 10 DKCIEePUMEHTATBHO 1 | YMeTh 3KCTIepUMEHTAIIbHO JaTuuk
ynoopeHus «OmnpeneneHne aMMHUAYHOM CEIUTPBI M | pa3inyaTh MOUYEBHUHY U ONpeENsATh MOUEBUHY AEKTPO-
MOYEBUHBI» MUHEpaJIbHbIE yI00pEHUs IIPOBOJAHOCTH
21 | Meramnsr.Kans- Jlaboparopuslii onbiT Ne 11 OkcnepuMeHTalIbHO ycTa- | 1 | 3HaTh cBoMcTBA coequHeHu | JlaTumk
uuid.CoeTMHEeHus «B3anMoelicTBHE U3BECTKOBOW BOJIBI C | HOBUTH 00pa3oBaHUE KaJIbLIMS U €T0 3HAYEHUE B 3IEKTPO-
KaJIbLUs YTIIEKUCIIBIM Ta30M» CpeHel U KUCIION colu MIPUPOJIE U )KU3HU YEJIOBEKAa | MPOBOJHOCTHU
, MATHUTHAS
MelIanka,
npubop JuIs
MOJIyYEHUs
ra3oB WIN
anmnapar
Kunna
22 | Metamel. XXene3o | JJaboparopHsrit ombiT Ne 12 UccnenoBats nporiece 1 | 3nars, uTo mporecc kKopposuu | JlaTuuk
«OKHCIIEHNE )KEee3a BO BIAXXHOM AIIETPOXUMHUYECKON METAJIJIOB NTPOTEKAET B JaBJICHUS
BO3TyXe» KOppO3UH Kelie3a B MPUCYTCTBUH BOJBI U KUCJIO-
BO3yXe pona.3Hath (paKkTOpHl, YCKO-

PSIFOIIEE TIPOIIECC KOPPO3UH




