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PABOYAA [IPOI'PAMMA 2091 NQ 2N N1-EN-N7LNA'NN!
10 XUMHUHU

OCHOBHOE 00111ee 0bpazoBanue 8 — 9 kiace

[Iporpamma pa3paboTaHa Ha OCHOBE:
®denepanbHblit 3ak0H 0T 29.12.2012 N 273-D3 (pen. ot 30.04.2021) "O6 obpazoBanuu B
Poccuiickoit ®enepanun’

[Tpuka3 Muno6puayku Poccun ot 17.12.2010 N 1897 (pen. ot 11.12.2020) "O6 yTBepxk1eHIH
(henepasbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIIETO
obpa3oBanus"

"I[IpumepHas ocHOBHas 0Opa3oBaTeIbHas IporpaMMa OCHOBHOTO 0011Iero oopa3zoBaHus"
(omoOpeHa pemeHrEM (enepabHOTO Y4eOHO-METOTUIECKOTO OObESIUHEHHS 110 O0IIeMY
obpazoBanuio, mpoTtokos ot 08.04.2015 N 1/15) (pexn. ot 04.02.2020)

Xumus. [Ipumepnsie pabouune nporpammsl. [lpenmernas nunus yueouukon O. C. ['abpuensina,
. T. OctpoymoBa, C. A. CnankoBa. 8—9 kiaccsl : yue0. mocobue ass o01eo0pa3oBar.
opranuzanuii / O. C. I'abpuensH, C. A. CnagkoB — M. : [Ipocsemenne, 2019.

[IpenMerHas nuHUS yUeOHUKOB:
e T[aopuensH O.C., Octpoymon WU.I'., CnaakoB C.A. Xumus. 8 xinacc. M.: [Ipocsenienue,
2020
e Tabpuensu O.C., Octpoymos WU.I"., CnankoB C.A. Xumus. 9 knacc. M.: [Ipocsenienue,
2021

Cocrasurens nporpammbl: Kpacnosa H.B. — yuurens xumuu u 6uosnoruu



IHosicHuTeIbHAA 3aNIMCKA

O0mas xapakTepucTHKa y4e0HOI0 nmpeamera
Pabouas mporpamMma cocTaBiieHa B COOTBETCTBHUH C:

e [lpuka3z MunuctepcTBa oOpa3oBaHus u Hayku Poccuiickoii @eneparu ot 17 nexadps
2010 . N 1897 "O06 yrBepxkaernn denepanbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 0011ero oopazoBanus "

e Jlucema MunoGpnayku Poccun ot 19.04.2011 . Ne 03-255 «O BBenenue ¢enepaibHOro
TrOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OOIIET0 00pa30BaHU)

e [IpumepHOIT OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbI OCHOBHOTO OOIIETO 00pa30BaHUs
(omoOpenHas pemnreHreM ¢GeaeparTbHOr0 yueOHO-METOANYECKOTO 00BEAMHEHUS IO
obmemy obpazoBanmio (mporokos Nel/15 ot 08.04.2015, BXOIUT B crieliUaIbHBIN
rOCyAapCTBEHHBIN peecTp MPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX MPOTrPamMMm)

e [Ipuxaz3 Munucrepcra o0bpazoBanus u Hayku Poccuiickoit @enepaunu ot 31.03.2014
Ne253 «O06 yTBepxkaeHnu henepanbHOTo NepeyHs y4eOHUKOB, PEKOMEHIYEMBIX K
UCTIOJIb30BaHMIO MTPH PEATU3AIH UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeIbHBIX MPOTPAMM HA4aILHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPETHETO OOIIEro
00pa3zoBaHUs»

B cootBercTBUU € puKa3zoM MuHucTepcTBa 00pa3zoBaHus u Hayku Poccuiickoit denepanuu ot
31.03.2014 Ne253 «OO0 yTBepkaeHuun (enepaabHoOro nepeyHs yueOHUKOB, PEKOMEHIYeMbIX K
UCIIOJIB30BaHUIO TPU Pean3alui UMEIOUINX TOCYIaPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeIbHBIX TPOTPaMM Ha4aJIbHOTO O0IIEro, OCHOBHOTO O0IIEro, CPEIHEro 00IIero
o0pa3oBaHMsD U3yueHue Kypca «XUMHUSD HCIONb3YIOTCA YUeOHUKU:

e Xwumus. 8 knacc: yueOnuk/ O. C. I'abpuensn, Octpoymos U. I, CnaakoB C.A. — 5-e uz.,
crepeotutt. — M.: [Ipocsemenue,2020.

o T[aopuensH O.C., Octpoymo U.I'., CnaakoB C.A. Xumus. 9 xnacc. M.: [Ipocsenienue,
2021

B 0CcHOBY Kypca MOJIOKEHBI CISIYIOIINE HIEH:
L] MaTepuajlbHOC CAMHCTBO U B3aUMOCBA3b 00BEKTOB U SIBIICHUN IIPpUPOABI;
® BEAyIIasd poJib TCOPETUUCCKUX 3HAHUHU JJIA O6’b$ICHeHI/I$I 1 NPOTHO3UPOBAHUA
XUMHWYECKUX SIBIICHUH, OIICHKH WX MPAKTUIECKON 3HAYNMOCTH;
® B3aUMOCBA3L KQUECTBEHHOU U KOJINYECTBEHHOMU CTOPOH XUMHNYCCKUX 00BEKTOB
MarepuaIbHOrO MUPA;
® Ppa3BHUTHE XUMHUYECKON HAYKH U MPOU3BOJICTBO XMMUYCCKUX BEIIECTB M MAaTePHAIIOB
JUIsL yIOBJIETBOPEHUS HACYIIIHBIX MMOTPEOHOCTEN YeI0BEKa 1 00IIeCTBa, PELICHUS
100abHBIX MPOOJIEM COBPEMEHHOCTH;
® TCHCETUYCCKas CBA3b MCXKY BCUICCTBAMMU.
OTH HIeH PEaTU3yIOTCS B KypCe XUMHHM OCHOBHOM IIIKOJIBI ITYTEM JTOCTHUKEHUS CIIETYFOIINX
3ajau:

. Dopmuposarue y yaaluxcss XUMUYECKOM KapTHHBI MUPa, KaK OpraHMYecKoil 4acTH ero
LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI.
. Pazeumue no3HaBaTeNbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX

CHOCOOHOCTEN yJamuxcs B MPOLECcce U3yUEeHUS] MU XUMUYECKOM HayKH H e€ BKJIaja B
COBPEMEHHBII HayuYHO-TEXHUUECKUI Iporpecc; (GOpMUPOBAHUE BAKHEUIITNX JIOTHYECKUX
orepanuii MBIIIJICHN (aHaJIN3, CHHTE3, 00001eHne, KOHKPETU3aIHs, CPaBHEHHUE U JIp.) B
npoliecce NO3HAHUS CUCTEMbl BaKHEHIINX MOHATHUI, 3aKOHOB M TEOPHH O COCTaBE, CTPOCHUU U
CBOWCTBaX XUMHUYECKHX BEIECTB.

. Bocnumanue yoe:x JIEHHOCTH B TOM, YTO IPUMEHEHUE MTOJyUYCHHbBIX 3HAHUHM U YMEHUH 1O
XUMHH SBIISIETCS 00BEKTUBHOM HEOOXOIUMOCTBIO JIJIsl O€301acHo paboThI C BEIECTBAMU U
MarepuaiaMy B ObITYy U Ha IPOU3BOJICTBE.



. IIpoexmuposanue u peanuszayus BbIITyCKHUKAMU OCHOBHOM ILIKOJIbI TUYHOM
o0pa3oBareIbHON TPAEKTOPUHU: BEIOOD Mpoduiis 00yyeHHs B CTapIIei HIKOIe WU
npo¢eCcCHOHAIEHOTO 00Pa30BaTEIbHOIO YUPEKACHUS.

. Osnadenue KnouesblMu KOMIemMeHyusAMY: yaeOHO-TI03HABATEIbHBIMH,
UH(POPMAITMOHHBIMH, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

Pabouas nporpamma 8 - 9 kinacca pazpadorana Ha ocHoBe [IpumepHoii paboueil mporpaMMel
10 XMMHUH B COOTBETCTBUHU ¢ tpeboBanusamMu OI'OC u opueHTHpOBaHA HA MCIIOIb30BAHNE
yuebHo-MeToanueckoro kommiekca O. C. I'abpuensHa.

1.IlpumepHas mporpamMMa OCHOBHOT'O 00111ero o0pa3oBaHus 110 XUMUU (0a30BbIi ypOBEHB);

2. Xumus. [Ipumepnsie paboune nporpammsl. [Ipeamernas nunus yueouuxos O. C.
I'abpuensna, U. I. Octpoymona, C. A. CnagkoBa. 8—9 kiacchl : y4ed. mocooue ajs
obmeo6pasosar. opranuzanuii / O. C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2019.
3.Iabpuenan O. C., Ocmpoymos U. I HacTonbHasi KHUTa yauTesss. XuMus. 9 K J1.:
Meroauueckoe nocoobue. — M.: [Ipoda, 2010r

4. Xumust. 9 k 11.: KoHTposbHBIE U TPpoBepouHble paboThl kK yueOHuKy O. C. 'abpuensna « Xumus.
9 /0. C. T'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u ap. — M.: [Ipoda, 2009r.

S.Tabpuenan O. C., Ocmpoymos U. I I3ydaem xumuio B 9 Kk 11.: JlugakTHIeckre Marepuaibl. —
M.: biuk mmroc, 2009r.

6.1 abpuenan O. C., Awyrosa A. B. Pabouas tetpanp. 9 k 1. K yueonuky O. C. 'abpuensna
«Xumust. 9. — M.: [Ipoda, 2012r.

7.Iabpuenan O. C., Bockobotinukosa H. [1. Xumusi B TecTax, 3ajadax, yHpaxHEHHsX. 8—9
k1. — M.: Ipocda, 2009r.

denepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeNIbHbINA CTAHIAPT MPeyCMaTpUBaeT U3yUeHHUe
Kypca XUMHH B OCHOBHOM IIIKOJIE KaK COCTABHOM YaCTH NMPEAMETHON 00JIacTH
«EcTecTBeHHO-Hay4HbIE IPEAMETHD.
Kypc paccunran Ha o0si3aTenbHOE U3ydeHue npeamMera B o0béme 140 yueOHbIX YacoB 1o 2 yaca
B Henelmo B 8—9 kitaccax. Kpome aToro, npeaycmarpuBaeTcsi U3y4eHUEe XMMHHU ¢ 7 Ki1acca B
00béMe 35 yueOHBIX 4acoB 1O | yacy B HEZEIIO.
[IpeniaraemMslii Kypc XOTsI U HOCUT OOILEKY/IBTYPHBIHM XapakTep U He CTaBUT 3334y
npodeccrnoHaIbHOI MOATOTOBKY 00YYAOIINXCs, TEM HE MEHEE T03BOJISIET M OIIPEAETUTHCS C
BbIOOpOM Mpoduiis 00yueHus: B CTapiieil mKkoe

IInanupyemblie pe3yJabTaThl:

[To 3aBepieHnI0 Kypca XUMUHU Ha Tarie OCHOBHOTO O0IIIET0 00pa30BaHMs BBIITYCKHUKH
OCHOBHOM ILIKOJIbI JOJKHBI OBJIAAETh CIEIYIOIIUMHU PE3ybTaTaMu:

1. /In4YHOCTHBIE pe3yJbTaThI:

1) ocoznanue cBO€l STHUUECKON IPUHAMIEKHOCTH, 3HAHUE UCTOPUU XUMHH U BKJIaJa
POCCUICKON XUMHYECKOW HayKH B MUPOBYIO XUMHIO;

2) popmuposanue OTBETCTBEHHOI'O OTHOIIEHUS K MO3HAHUIO XUMHH; TOTOBHOCTH U CHOCOOHOCTH
yUYaIIUXCs K CAMOPA3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE M3yUEHHBIX (DaKTOB, 3aKOHOB U
TEOPH XMMHUHU; 0CO3HAHHOT'O BHIOOPA M MOCTPOCHHUE UHIMBUAYaAIbHOW 00pa30BaTeIbHOM
TPAeKTOPHH;

3) popmuposanue 1€10CTHON €CTECTBEHHO-HAYUYHONW KapTUHBI MUPa, HEOTHEMIIEMOH YacThiO
KOTOPOU SIBJIACTCSI XUMHUUYECKasl KApTUHA MUDA;

4) oenadenue cOBpEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKH U
0OLIECTBEHHON IPAKTUKH, B TOM YHUCJIE U XUMUYECKUM;



5) oceoenue counanbHBIX HOPM, PABUII IOBECHHUS, POJiei U (OpPM COLMATbHOM KU3HU B
coluyMe, MPUPOJIE U YaCTHOW KHU3HU Ha OCHOBE 3KOJIOTUYECKON KYJIBTYpbl U 0€30MaCHOTO
oOpaleHus C BeLECTBAMU U MaTepHalaMH;

6) hopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U
B3pPOCIBIMU B IpoLiecce 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HO,
y4eOHO-HUCCIIeI0BATEIHCKOM, TBOPUECKON M IPYTUX BUIOB JACATEIBHOCTH, CBSI3aHHBIX C XUMHEH.
2. MeTanpeaMeTHbIe pe3yJibTAThI:

1) onpedenenue ueneit cOOCTBEHHOro 0Oy4YeHHUsI, TOCTAHOBKA U (POPMYTUpOBAaHUE JJIs ceOs
HOBBIX 337134,

2) nranuposanue yTe TOCTHKEHUS )KETaeMOT0 pe3ylbTaTa 00ydYeHUs: XUMHH KaK
TEOPETUYECKOT0, TaK M HKCIIEPUMEHTAIBHOTO XapaKTepa,

3) coomnecenue cBOUX IEUCTBUH C IJIAHUPYEMBIMU PE3yJIbTaTaMU, oCyujecmeenie KOHTPOIs
CBOEH JI€ATENbHOCTH B IIpOIIecce JOCTIKEHHSI pe3ynbTara, onpedenetue ciocoOoB eicTBUN
TIPH BBITTOJTHEHUH JTA00PATOPHBIX U MPAKTHUECKUX Pab0T B COOTBETCTBUH C TIPABUIIAMHU TEXHHUKH
0C30I1acCHOCTH;

4) onpeoenenue NICTOUHUKOB XUMUYECKON MH(POPMAIIIH, ITOTyUYEHUE U aHaJU3 €€, Co3/JaHue
UH(POPMAIIMOHHOTO MPOJYKTA U €ro MPpe3eHTaLUs;

5) ucnonv3o6anue OCHOBHBIX UHTEIJICKTYa IbHBIX ONEPALUA: aHAIM3a U CUHTE3a, CPABHEHUS U
cucTeMaru3anuu, 0000IeHNsT M KOHKPETU3ALHH, 8blA6/1eHIe TPUIMHHO-CIIEICTBEHHBIX CBA3EH U
nocmpoeHue JTOrHYeCKOro pacCyXJIeHUS U YMO3aKII0ueHUs (MHIYKTUBHOTO, A€TyKTUBHOTO U IO
aHaJIOTUM) Ha MaTepHalie €CTeCTBEHHO-HAYYHOI'O CO/lepKaHMs;

6) ymenue co3aBaTb, IPUMEHATH U IPE0OPA30BBIBATH 3HAKU U CUMBOJIbI, MOJIEJIM U CXEMBI JUIS
peleHns yueOHbIX U M03HABATEJIbHBIX 3a/1a4;

7) popmuposanue n pazsumue YKOIOTMUECKOTO MBIIIJICHUS, YMEHHE IPUMEHSTH €T0 B
[I03HaBaTEJIbHON, KOMMYHHUKATUBHOM, COLIMAJIbHOM MPaKTHKE U MpodeccnoHaIbHOR
OpHCHTAINH;

8) cenepuposanue naei n onpeaeneHue CPeACcTB, HEOOXOIUMBIX I UX peaTu3alMu.

3. [IpenmeTHbIe pe3yibTaThI:

1) ymenue 0603HaUaTh XMMUYECKHE IEMEHTHI, HA3bIBaTh UX U XapaKTepPH30BaTh HA OCHOBE
MoJIOkKEHUs B nepuoanudeckoit cucreme . 1. Menneneena;

2) hopmynuposarue N3y4eHHBIX TIOHSATHI: BEIIECTBO, XUMUYECKUHN DIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, TIPOCTOE M CIIOKHOE BEIIECTBO, XMMHUYECKAs PEaKIHsl, BUIBl XUMUIECKHX
peaKkuu U T. IL.;

3) onpedenenue o hopMynaM cOCTaBa HEOPTAHUICCKUX M OPTaHUYESCKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XMMHUYECKHX DJIEMEHTOB WJIH CTENIEHU X OKHCIICHUS;

4) nonumanue wHGOPMAIH, KOTOPYIO HECYT XUMUYECKUE 3HAKH, ()OPMYJIIBI U YPABHEHUS;

5) ymenue xknaccuguyuposams pocThbie (METAIIIBI, HEMETAJUIBI, OJIATOPOHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIE COETUHEHMS], B TOM YHCIIE U OKCUBI, @ TAK)KE THIPOKCUIBI — KHUCIOThI, OCHOBAHHUS,
amMQOTepHBIC TUIPOKCH/IBI — H COJIH) BEIIECTBA;

6) hopmynuposarue TEPUOTUIECKOTO 3aKOHA, 00bACHEHUe CTPYKTYPbl U HHPOPMALIUU, KOTOPYIO
HecET mepruorueckas cucreMa xuMudeckux snementoB [1. . Menneneesa, packpvimue
3HAYECHUS IEPUOANYECKOTO 3aKOHA;

7) ymenue xapaxmepuzoeams CTPOSHUE BEUIECTBA — BHJIBI XUMUYCCKUX CBSI3€H M TUITBI
KPUCTAIITNYECKUX PEIIETOK;

8) onucanue cTpoeHHsl aTOMOB XUMUYECKUX JIEMEHTOB C MOPSIKOBBIMUA HOMepamu 1—20 u 26,
omobpasiceHue X C TIOMOIIBIO CXEM;

9) cocmasnenue HopmMyi OKCUIOB XMMUYECKUX DJIEMEHTOB U COOTBETCTBYIOIIUX UM
TUIPOKCH/IOB;

10) nanucanue CTPyKTYpHBIX POPMYII MOJICKYISIPHBIX COSTUHEHUHN ¥ (POPMYIIBHBIX €IHHHUIL
MOHHBIX COEIMHEHUH 10 BaJI€HTHOCTH, CTENICHU OKUCIICHUS WU 3apsiy HOHOB;



11) ymenue popmynuposams 0CHOBHBIE 3aKOHBI XMMUU: TIOCTOSHCTBA COCTABA BEILIECTB
MOJIEKYJISIPHOTO CTPOEHUSI, COXPAaHEHHS MAaCChl BELIECTB, 3aKOH ABOTaJIpo;

12) ymenue gpopmynupoeams 0CHOBHBIE TIOJOKEHHS aTOMHO-MOJIEKYJISIPHOTO YYEHUS U TEOPUHU
ANIEKTPOIUTHUECKOI TUCCOLMALINN;

13) onpedenenue npu3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPAILICHUS XUMUUYECKUX peaKiuii;

14) cocmasnenue MONEKyISPHBIX YPaBHEHUN XUMUYECKUX PEAKIMH, MOATBEPKIAIOIINX OOIIHe
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BELIECTB U OTPAKAIOLINX CBA3H
MEXy KJIACCaMH COCTMHEHU;

15) cocmaeénenue ypaBHeHUH peakiyii ¢ y4acTUEM JIEKTPOIUTOB TaKXKe B MOHHOMU (opMme;

16) onpedenenue no XUMUYECKUM YPaBHEHUSIM MPUHAIIICHKHOCTH PEAKIUi K ONpeneIéHHOMY
THUILY WU BULY;

17) cocmaenenue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C TOMOIIBIO METOIA
3NIEKTPOHHOT0 OanaHca;

18) npumenenue NOHATUN «OKUCICHUE» U «BOCCTAHOBIIEHUE» I XapaKTEPUCTUKH XUMUUECKUX
CBOICTB BEIIIECTB;

19) onpedenenue ¢ NOMOIIBIO KAYECTBEHHBIX PEAKIUM XJIOPUI-, Cyab(aT- U KapOOHAT-aHUOHOB
Y KaTHOHA aMMOHUS B PacTBOPE;

20) obwacHenue BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKUX PEaKIUii;

21) ymenue xapaxmepuzoéams NOI0KEHUE METAJNIOB U HEMETAJUIOB B IEPUOINYECKON CUCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJIOB, 001IKe (U3NYECKHE U XUMUYECKHUE CBOICTBA;
22) obvacHenue MHOTOOOPA3Hsl MPOCTHIX BELIECTB SABJICHUEM AJUIOTPONHHU C YKa3aHUEM €&
PUYHH;

23) ycmanognenue pa3iauyuil rupo-, MUPO- U JIEKTPOMETALTYPIrUH U ULIIOCIPUPOSAHUEe ITUX
pasnuuuil IpyuMepaMu NPOMBIIIIEHHBIX CIIOCOOOB MOJIy4Y€HUsI METaJJIOB;

24) ymenue oasame o011y10 XapakrepucTuKy 31emenTos I, II, VIIA rpynm, a Takke Bonopona,
KHCJIOpOJa, a30Ta, cephl, hochopa, yrepoaa, KpeMHHUS 1 00pa30BaHHBIX UMH IIPOCTHIX BELIECTB
Y BOKHEHMINX COEAMHEHUH (CTpOCHHE, HAXOXKACHUE B IPUPO/IE, OTyUYeHue, (pusnueckue u
XMMHUYECKHE CBONCTBA, IPUMEHEHHE);

25) ymenue onucwvléams KOPPO3UIO0 METAIIIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymernue npouzeo0ums XUMUIECKHUE pacYEThI C UCIIOJIL30BAHUEM TTOHITHI «MacCcOBast IOJIS
BEIIIECTBA B CMECHY, «KOJMUYECTBO BEIIECTBAY, «MOJIIPHBIN 00bEM» 10 pOpMysIaM U ypaBHEHUSM
pEeaKuHnii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAUEHUS U3YUEHHBIX OPraHUYECKUX BEIIECTB;

28) svinonnenue 0003HAUCHHBIX B IPOTPAMME DKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHUYECKUX
BEILIECTB IO COOTBETCTBYIOLIUM MPU3HAKAM;

29) cobnodenue paBuiI O€30MACHON pabOTHI B XUMHUYECKOM KaOuHeTe (JrabopaTopun).

OcHoBHOe cofiep:kaHie XMMHMHU HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus:

8 KIIACC

HauyanbHble NOHATHS ¥ 3aKOHBI XUMHH

Tena u BemectBa. CBoiicTBa BelecTB. DTaloOHHbIE (PU3NUYECKHE CBOMCTBA BelecTB. MarepHabl
U MarepuasioBeieHne. Poib XUMUM B )KU3HU COBPEMEHHOT0 001ecTBa. OTHOLIEHHE 0011ieCcTBa K
XUMUHU: XeMOPUIHSI 1 XeMOpoOus.

Mertons u3yuenus xumuu. Habmonenue. Jxkcniepument MonenupoBanue. Moaenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azp1. JKunkoctu. TBEpasie BemecTBa. B3anMHbIe IEPEX0Ibl MEXKy arperaTHbIMUA COCTOSHUSAMU
BEILIECTBA: BO3TOHKA (CyOnumanus) U JecyonumManysi, KOHJeHCalus 1 ncrapeHue,
KpUCTAJJIN3alUs U TUIaBJICHHE.

®usnyeckue sBIeHUs. YnucTele BEMECTBa U cMecH. | oMoreHHsle U rereporeHssle cmecu. Cmecn
ra3zoo0pasHble, xKuakue U TBEpabpie. CriocoObl pa3ieieHns: CMEeCei: eperoHKa, uin
JTUCTUIUISALMS, OTCTauBaHKe, PUIBTPOBAHUE, KPUCTAIUIN3ALUS WU BbIIApUBaHUE.



Xpomarorpagus. [Ipumenenne 3Tux cnoco0oB B 1a00paTOpHON MPAKTUKE, HA POU3BOJICTBE U B
OBITY.

XUMHYECKHE IEMEHTBI. ATOMBI U MOJIEKYJIBL. ITpocThie U cinokHbIE BelmecTBa. AJIIOTPONHNS Ha
npumepe kuciaopoaa. OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYJIsipHOTO yueHus. Monsl. Bemecrra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHMSL.

3HaKkM (CHMBOJIbI) XUMHUYECKHUX 35ieMeHTOB. H(popMalus, KOTOPYI0 HECYyT 3HAKU XUMUYECKUX
2JIEMEHTOB. DTUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XMMHUECKHX d1eMeHTOB. Ilepuonnueckas
Tabnuna xuMudeckux 31nemMeHToB J[. M. MeneneeBa: KOpOTKONEPUOIHBINA U ATUHHOTIEPHUOIHBIN
BapuaHThl. [lepuonsl u rpynmnsl. [T1aBHas 1 moOoYHAast MOATPYIIBI, UK A- U b-rpymnmbl.
OTtHOcHTenbHAs aTOMHAs Macca.

Xumnueckue popmyinsl. MHaekcs! 1 ko3 duiuentsl. OTHOCUTENbHAs MOJIEKYIISIpHAs Macca.
MaccoBast 10151 XUMHYECKOTO 3JIeMeHTa B coequHeHnH. MHpopMaius, KOTOpyIo HECyT
XUMHUYECKUE (POpMYIIbI.

Banentrocts. CTpykTypHBIE HOPMYITBI. XUMUYECKHUE DJIEMEHTHI C IOCTOSTHHOM M IIEPEMEHHON
BAJICHTHOCTHI0. BBIBOI (pOpMyIIbl cOeAMHEHUS 110 BaJleHTHOCTH. OnpeieneHne BaleHTHOCTH
XMMHUYECKOTO 3JIeMeHTa 1o (popmyiie BemecTBa. CocTapieHre Ha3BaHUM COeIMHEHNUH,
COCTOSIIIUX U3 ABYX XMMHUYECKHX IEMEHTOB, [10 BAJICHTHOCTH. 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTB.

XuMmunyeckre peakuuu. PeareHTs! 1 poayKThl peakiyy. [IpusHaku XUMUUECKUX pPEaKIU.
VYcnoBus MX MpOTEKaHUs U NpeKpalleHus. Peakiiuu ropeHus. DK30TepMUYECKUE U
9HAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BelleCTB. XUMUUeckue ypaBHeHHUs. COCTaBI€HUE XUMUYECKUX
ypaBHeHUH. HpOpMaIys, KOTOPYIO HECET XMMUYECKOE YPaBHEHHE.

Krnaccudukanus XuMHUUeCKUX peakIHii 10 COCTaBy U YUCIy PEareHTOB U MPOAYKTOB. THUIIbI
XMMHUYECKUX peakuuid. Peakuuu coeanHeHus, pa3iokeHus, 3aMeIeHust 1 00MeHa.
Karanusarops! n karanus.

JdemoncTpanunu

Komnexkuust MmarepuanoB U U3ACIANA U3 HUX.

Mopnenu, UCTIoNb3yeMble Ha Ypokax (hU3HUKH, ONOJIOTHH U Teorpaduu.

OOBEMHBIE U APOCTEPHKHEBBIC MOJIEIIN HEKOTOPHIX XUMHUUECKUX BEIIECTB.

Mogenu KpucTauInyeCKuX penéTokK.

CobGupanue mpudopa 115 TOTYYCHHsI Ta3a U MPOBEPKA €ro TePMETUIHOCTH.

Bosronka cyxoro npaa, nojia win HadraauHa.

ArperarHble COCTOSHUSL BOJIBI.

Paznenenue IByxX HECMENIMBAIOIIUXCS KUIKOCTEN C MOMOIIBIO ACIUTEILHON BOPOHKH.
Juctriisitop u ero padora.

YcranoBka i GuibTpoBaHus U e€ padora.

YcraHoBKka Jisl BeIIapuBaHus U e€ pabora.

Komnnexius ObITOBBIX TPHOOPOB AJis (PUIBTPOBAHMS BO3TyXa.

Paznenenue kpacsiero BeniecTsa groMactepa ¢ OMOIIBI0 MeToa OyMasKHOM
XpoMmaTorpagumu.

Monenu atoTpOnHbIX MOAU(PUKAIIMKA YIIEpOaa U CEPHI.

[Tonmyuyenue o30Ha.

IToptpeTst . 4. bepuenuyca u 1. 1. Menneneesa.

KopoTtkonepruoaHslii ¥ JIMHHONEPUOIHBIA BAPUAHTHI nieproguyeckon cuctemol . M.
Menpneneesa.

KoHcTpynpoBaHue mapoCcTepKHEBBIX MOJIEIEH MOJIEKYII.

Arnmapar Kunmna.

Paznoxxenue Ouxpomara aMMOHHS.

I'openuie cepbl 1 MarHueBOM JIEHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JlaByasne.

OnbIThI, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHHUS! MAacChl BEILIECTB.



e Topenue pocdopa, pacTBOpEHHE MPOTYKTA TOPEHUS B BOJIC M UCCIICIOBAaHHE
IOJIy4YEHHOTO PACTBOPA JTAKMYCOM.

e BiamMojelcTBHE COISTHOM KMCIIOTHI C ITMHKOM.

e [lonyuenue rugpoxcuna Meau(Il) u ero pasznoxeHue Mpu HarpeBaHUU.

JlaGopaTopHbie ONBITHI

* O3HaKOMJICHHE C KOJJIEKIIMEH J1abopaTOpHOI TOCYIbI.

* [IpoBepka repMETHYHOCTH MPUOOPA [Tl MTOTYICHHS Ta30B.

* O3HaKOMJIEHHE C MUHEpaIaMH, 00pa3yroluMU TPaHUT.

* [IpuroroBieHne reTeporeHHON CMECH MOPOIIKOB CEPHI C JKEE30M U UX pasJiejcHueE.

* BzaumopeiicTBue pacTBOPOB XJIOPUAOB U MOAMIOB KaJIHsl C pacCTBOPOM HHUTpaTa cepedpa.
* [Tonyuenue ruapokcunaa meau(ll) u ero B3aumozaeiicTBrue ¢ CEpHOM KUCIOTOM.

* B3anmMojencTBrue pacTBOpa COJibl C KUCJIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHUsI MAacChl BEUIECTB HA IPUMEPE B3AUMOJICHCTBUS IIETOYH C
KHCJIOTOMN.

* [IpoBepka 3aKoHa COXpaHEHUsI MAaCChI BEIIECTB HA MIPUMEPE B3AUMOACHCTBUS MIETOUYH C CONBIO
xeneza(lll).

* PasnoxeHue nepokcuaa Boiopoa ¢ nomouisto okcuaa mapranua (IV). 11. 3amemenne
JKEJIe30M MeJld B METHOM KYIIOpOCe.

IIpakTnyeckne padoTnl

1. [IpaBuna TeXHUKK OE30MTACHOCTH M HEKOTOPBIE BUIBI pa0OT B XUMHUYECKOH J1aboparopun
(xabuHeTE XUMHUN).

2. HabGnronenue 3a ropsiei CBEYOM.

3. Ananu3 nouBsl (aHAIOT PaboThl «OUUCTKA TOBAPEHHON COJIH).

BaxxHejilme npeacTaBuTe/ M Heopranmyeckux BemecTs. KoinyecTBeHHbIe OTHOLIEHHUS B
XUMHHU

Cocras Bo3ayxa. [Tonstie 06 00bEMHOM J1071€ ($) KOMITOHEHTA PUPOIHOM Ira30BON CMECH —
BO3ayxa. Pacuér 00bEMa KOMITOHEHTA Ta30BOM CMECH IO er0 00BEMHOM 10JIe U HA00OPOT.
Kucnopoa. O3os. [Tonyuenue kucinopoga. Cobupanue u pacrio3HaBaHHUE KHCIOPOa.
XUMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOACHCTBUE C METAJUIAMHU, HEMETAJIJIAMU U CIIOKHBIMH
BeniectBamu. [Ipumenenue kucnopona. KpyroBopor kuciaopoja B mpupoe.

Oxcunpl. Obpa3oBaHue Ha3BaHUHM OKCHIOB 1O UX Gopmynam. CocTtaBineHue HopMys OKCHIOB MO
ux HazBaHMsIM. [IperncTaBuTen OKCUI0B: BOJIa U YITICKUCIIBIHN a3, HerameéHas U3BecCTb.
Bonopon B npupone. duznueckue 1 XUMUYECKUE CBOMCTBA BOAOPOA, €0 MOJyYEHUE U
MpUMEHEHHE.

Kucnotsl, ux coctaB u ux kinaccupukanus. Uuaukaropsl. Tabnuua pactBopumoctu. CepHas U
COJISTHAs! KUCJIOTHI, X CBOICTBA U MPUMEHEHUE.

Counn, ux coctas 1 Ha3BaHMs. PacTtBopuMocTs coneil B Boae. [IpencraBurenu coneit: Xaopua
HaTpus, kKapOoHat HaTpus, pocdaT KaabLus.

Iocrosinuas ABoranpo. KonuuectBo Bemectsa. Momb. MonsipHast Macca. KpaTtHble eiuHUIIBI
M3MEPEHUS KOIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUTUMOJISIpHAS U
KWJIOMOJISIpHAsi MAacChl BEILIECTBA.

Pacuérbl ¢ ncronb30BaHuEM MOHATUN «KOJIMYECTBO BELIECTBAY, KMOJISIPHAS Maccay,
«TIOCTOSTHHAsA ABOTa/IpO».

3akoH ABoraapo. Momsipabli 006EM Ta3000pa3HBIX BemecTB. OTHOCUTENbHAS TUIOTHOCTD Ta3a
110 IpyTrOMY Tasy.

Kparnble ennHuUIb H3MEpEeHUs] — MIUTUMOJISIPHBIN U KMJIOMOJISIPHBIN 00BEMBbI Fa3000pa3HbIX
BELICCTB.

Pacuérbl ¢ ncronb30BaHNEM MOHATUN «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIN
00BEM Ta30B», «YUCI0 ABOTaapO».



I'mppocdepa. KpyroBopor Bozb! B npupoje. Pu3nueckue 1 XUMHUYECKHUE CBOMCTBA BOJIBL:
B3aUMOJEHUCTBUE C OKCHUIAMMU.
OcHoBaHus, ux coctaB. PacTBOpUMOCTh OCHOBaHUH B Bozie. I3MeHEeHNEe OKpAaCKU UHIUKATOPOB B
menouHou cpene. [IpeacrtaBurenu menoyen: ruIpoKCUIbl HATPUS, KaJIUS U KaJIbIIUS.
PacTBopuTens u pactBopéHHOE BemecTBo. PactBopel. PactBopenue. I'maparsl. MaccoBas goss
pacTBOPEHHOTO BellecTBA. Pacuérhl, CBI3aHHBIE C HCTIOJIb30BAHUEM MOHSATHS «MaccoBas 101
pacTBOPEHHOTO BELIECTBAY.
JdemoHcTpanuu
Ornpenenenue conepxkaHusi KUCIOPOAa B BO3IAYXeE.
[Tonydenue kucnopona pasinoKEHUEM NIEpMaHraHaTa Kajaus U MepOKCHUIA BOLOPOA.
ColOupaHue METOZIOM BBITECHEHHS BO3IyXa M BOJIBI.
Pacno3znaBanue kucimopoza.
Topenne maruus, xenesa, yois, cepsl U pocdopa B KUCIOPOAE.
Kosnekiust okCuoB.
[Tomyuenue, coOupanue u pacrmo3HaBaHHUE BOIOPOA.
I'openue Bonopoza.
BsaumogpeiictBue Bogopoaa ¢ okcugom meau(Il).
Kosteknust MuHepambHBIX KUCIIOT.
[IpaBuno pa30aBiaeHUs CEpOil KUCIIOTHI.
Komnekuus coneit.
Tabnuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMI U COJICH B BOJIE.
Hexoropsie MeTasibl, HEMETAJIJIbI M COEAMHEHHUSI C KOJTMYECTBOM BEIIECTBA,
paBHBIM 1 MOJIB.
e Mozens MOJIIPHOTO 00bEMA ra3000pa3HBIX BEIIECTB.
e KoJieKius OCHOBaHUM.
JlaGopaTopHbIe ONbITHI
* [IToMmyTHEHHE N3BECTKOBOM BOJBI IIPU IIPOITYCKAHUM YITIEKHCIIOTO Iasa.
* [Tosryuenue Bogopoaa B3auMOAEHCTBUEM LIMHKA C COISTHOM KUCIIOTOM.
* Pacrno3HaBaHue KUCJIOT € MOMOUIBIO UHIUKATOPOB.
* lI3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOYHOM CpeE.
* O3HaKOMJICHHE C TpernaparamMmu JOMaITHEH WK MIKOJbHON anTeuK: pacTBOPaMU MEPOKCHIA
BOZIOpPO/JA, CIUPTOBOM HACTOMKHU MO, aMMUAKA.
I[pakTuyeckune padboThl
4. lMony4enue, coOupaHue U pacro3HaBaHUE KUCIOPO/A.
5. Ilonyuenue, cobnpaHue u pacro3HaBaHUE BOJIOPOJIA.
6. IIpurorosiieHne pacTBopa ¢ 3aJaHHON MacCOBOH J10JIell PACTBOPEHHOTO BEILIECTBA.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHECHUH

OO6o06mIeHne cBeeHnid 00 OKCHIaX, X KiTaccu(UKAIiK, Ha3BaHUSAX U CBOMCTBaX. CIIoCOOBI
MOJIyYeHHS] OKCUIOB

OcHoBaHus, UX KJIaccu(UKaIys, Ha3BaHUs U CBOWCTBA. B3anMoelcTBrE C KUCIOTaMH,
KHUCJIOTHBIMH OKCUIaMHU U cofisiMu. Pa3nokeHne HepacTBOpUMBIX 0CHOBaHUN. CIIOCOOBI
MOJTyYEHHS] OCHOBaHMIA.

Kucnotsl, ux xknaccuduxanus u HazBanus. O0IIMe XMMUYECKHE CBOMCTBA KUCIIOT.
B3aumoneiicTBrue KUCIOT ¢ METAJTIaMU. DJIEKTPOXUMUYECKUH Psi/i HAMIPSKEHUN METaJUIOB.
B3aumopeiicTBuE KUCIOT C OKCHAMU METAJJIOB. B3anmoeicTBre KUCIOT C OCHOBAHUSIMU —
peakuus HeUTpanuzauuu. BzaumonelictBue kuciot ¢ consaMmu. [lomyuenue 0ecKUCIOpOIHBIX U
KHCJIOPOACOAEPKALLUX KUCTIOT.

Conu, ux knaccudukanus u cBorcTea. BzaumoneiictBue coseit ¢ MeTamiaMu, 0COOCHHOCTH 3TUX
peakuuii. BzaumoneiictBue cosei ¢ CONsIMU.

['eneTnyeckue psaabl MeTaIa 1 HeMeTalIa. [ eHeTuyeckas CBsA3b MEX1y KJIacCaMU
HEOPTraHWYECKUX BEILECTB.



JlaGopaTopHble ONbITHI

* B3anMozeiicTBUEe OKCHIa KAJILIUSI C BOJIOI.

* [TomyTHEHHE U3BECTKOBOM BOJBI.

* Peakuus HeTpain3anuu.

* [Tonyuenne rugpoxcua meau(Il) u ero B3aumMoneicTBHE C KUCIOTOM.

* Paznoxxenue rugpokcuaa meau(1l) mpu narpesanuu.

* B3auMoAencTBUE KUCIIOT C METaJUIAMHU.

¢ B3anMopaeiicTBHE KUCIIOT C COJISIMU.

* O3HaKOMJIEHHE C KOJJIEKIIMEH coneil.

* Bzaumopeiictue cynndara meau(ll) c sxenezom.

* B3auMonencTBue coyeu ¢ CoJsIMHU.

* ['eHeTHYECKas CBSI3b MEXKIY KJIACCAMU HEOPTAaHMYECKUX BEIIECTB HA MPUMEPE COCTUHEHUI
MEJIN.

IIpakTH4eckne padoThI

7. PellieHne 3KCIIEpUMEHTANIbHBIX 3a7a4 110 TeMe « OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCTMHEHUI.

Ilepuoauyeckuii 3aK0H U NepuoAUYECKasi cCHCTeMa XUMHYecKHX diemeHToB /. U.
Menpeneesa. CTpoeHue atoma
EctecTBeHHbIE ceMeCTBA XUMHUUECKUX AJIEMEHTOB: IIEJIOUHbIE U IIEI0YHO3EMENIbHbIE METAJIbI,
rajloreHbl, HHepTHBIE (OaropoHble) ra3sl. AMGOTEpHOCTb. AMGPOTEpHBIE OKCUIBI U
ruapokcupl. KomiuiekcHble conu.
Otxkpsitue JI. 1. MenneneeBbIM IEpHOJUYECKOTO 3aKOHA U CO3aHUE UM IIEPUOANYECKOU
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.
AtoMbI KaK popMma CyIIeCTBOBaHUS XUMUUECKUX 31eMeHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aromoB. Jloka3zarenabCTBa CI0AKHOCTU CTpOoeHus: aToMoB. OnbiThl Pezepdopaa. [lnanerapHas
MOJENIb CTPOCHHUS aToMa.
CocraB aTOMHBIX s1/iep: IPOTOHBI, HEUTpoHBI. OTHOCHUTEIbHAS aTOMHas Macca. B3auMocss3b
HOHATHH «IIPOTOHY, «HEUTPOH», «OTHOCUTEIIbHASI aTOMHAsI Maccay.
Muxkpomup. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX JIEMEHTOB
1—20. [TonsTHE O 3aBEPIIEHHOM MIEKTPOHHOM YPOBHE.
N3otomnbl. @uznyeckuii cMmbica cuMBOIMKH [lepruonnyeckoii cucremsl. CoBpeMeHHas
(hopMynupoOBKa MEPUOANYECKOTO 3aKOHA. VI3MEHEeHUsI CBOMCTB AJIEMEHTOB B MEpUOJaX U
rpymnmnax Kak (QyHKIHs CTPOCHHS dIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTHKa JIeMeHTa-MeTalljla U 3JIeMEeHTa-HeMeTallja [0 UX MOJIOKEHUIO B
NEPUOANYECKON crucTeMe XUMHUUYeckux ainemeHToB J[. M. Menaeneesa.
JdemoncTpanuu

e Paznuunbie HOpPMBI TAOIUI TEPUOTUIECKON CUCTEMBI.

e MoznenupoBaHue nocTpoeHus nepuoaudeckoit cucremsl /1. 1. Menneneesa.

e Mopenu aToMOB XMMHUYECKHUX DJIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-10 IeproIoB.
JlaGopaTopHble ONbITHI
* [Tomyuenune aMmpoTepHOro THAPOKCHA U UCCIIEIOBAHNE €10 CBONUCTB.

Xumuyeckas cBsi3b. OKHCINTENBbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

Honnas xumuueckas cBsi3b. FIoHbI, 00pa30BaHHBIC aTOMaMHU METAJIOB U HeMeTalloB. CXeMbl
00pa30BaHMsI HOHHOM CBSA3M AJIs OMHAPHBIX coeMHEeHUH. IOHHBIE KpUCTAIIMUYeCKUEe PEIETKU U
(u3nvecKre CBOMCTBA BEIIECTB C ’TUM THIIOM peméTok. [lonsaTre o hopmynbHOM eauHuIe
BELICCTBA.

KoBaneHnTHast XumMuueckas CBsi3b. DNEKTPOHHBIE U CTPYKTypHBIE (hopMyiibl. [loHsTHE O
BasleHTHOCTU. KoBaneHTHas HenossipHas cBsi3b. CxeMbl 00pa30BaHMsl KOBAJEHTHOM CBA3U IS



OMHApHBIX COeAMHEHNH. MoeKyIsipHble 1 aTOMHbIE KPUCTAJUTMYECKUE PEIIETKU U CBOMCTBA
BEIIECTB C 3TUM THUIIOM PEIIETOK.
DNeKTpOoOTpULATENbHOCTD. Pz anekTpoorpunarenbHocT. KoBaneHTHas oyisspHas XUMUYECKas
cBs3b. Jlunons. Cxembl 00pa30BaHMs KOBAJIEHTHOM MOJSIPHOM CBSI3U /17151 OMHAPHBIX COSAMHEHUN.
MoutekylspHBIE U aTOMHBIE KPUCTAIINYECKUE PEIIETKA U CBOMCTBA BEILECTB C 3TUM THUIIOM
pEmETOK.
Merannuueckass XUMAYECKas CBA3b U METAJNINYECKask KpUCTaJIIMUecKas pemérka. CBolicTea
BEIIECTB C 3TUM THUIIOM PEIIETOK. ENMHAas mpupoia XMMHUYECKHUX CBA3EH.
Crenensp okucnenus. CpaBHEHHE CTENIEHN OKUCIIEHMS U BaJeHTHOCTU. [IpaBuina pacuéra
CTENeHEW OKUCIIEHUS 10 POpMYyJIaM XUMHUYECKHX COCTUHEHH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. OnpeneneHue CTeNeHel OKUCIEHUS AJIs
3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA pa3HbIX KjaccoB. Peakiny HOHHOTO oOMeHa 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMHU. OKHCIUTEND U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHoBJieHHe. COCTaBlIeHUE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
METOJIOM HJIEKTPOHHOTO OanaHca.
JdemoHcTpanuu
Buneodparmentst u cnaiiibl «loHHas XUMHUYECKAs CBSI3bY.
Komnekmus BemecTs ¢ MOHHON XUMUYECKON CBA3BIO.
Mozenu HOHHBIX KPUCTAJUNINYECKUX PEIIETOK.
Buneodparmentst u cnaiinbl «KoBaneHTHast XUMHYECKas CBSA3bY.
Kosnekius BemecTs MOJIEKYJIIPHOTO U aTOMHOT'O CTPOEHHSI.
Mogzenu MONIEKYISPHBIX U aTOMHBIX KPUCTAJUNINYECKUX PELIETOK.
BuneodparmenTs! u cnaiasl « MeTamummueckas XUMUYECKast CBSI3bY.
Komnexkuus «MeTtaiuisl U CIIIaBb.
B3aumogeiicTBre IMHKA ¢ CEPO, CONIHOM KUCIOTOH, Xaopuaom meau (II).
I'openne maruus.

e BsanmozeicTBuE XJIOPHOU U CEPOBOJOPOIHON BOJIBI.
JlaGopaTopHbie ONBITHI
* I3roToBiicHUE MOJIEIIH, WILTFOCTPUPYIOLIEN CBOMCTBA METAIUIMYECKOUN CBA3U

9 KJIACC
I[HoBTOpeHue n 00001IeHNe CBeleHUI 110 Kypcy 8 kiacca
bunapubie coenuuaenus. OKCHIIBI coieo0pasyromue U HecoiieoOpasyromue. [ uIpoKCHIb:
OCHOBaHUs, aM()OTEPHBIC THAPOKCUIBI, KUCIOPOACOAEPIKAIINE KUCIOThI. CpeHue, KUCIbIC,
OCHOBHEIC M KOMILJICKCHBIC COJIH.
O06o0meHre cBeIeHui 0 XUMHUYECKUX peakiusax. Kinaccupukamus XuMHUIeCKUX PEaKIIui 1Mo
Pa3TUYHBIM MPU3HAKAM: COCTABY U YHCIy PEarupyOIINUX U 00pa3yrOIIMXCsl BEIIECTB, TETUIOBOMY
3 dexTy, 00paTUMOCTH, H3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yOIIuX
pearupyroume BEUecTBa, arperaTHOMy COCTOSIHUIO pearupyronmx BEIECTB, UCITOIb30BAHUIO
KaraJm3aropa.
[TonsiTue 0 ckopocTH XUMUYECKOU peakiunn. DaKTOpbl, BIUAIOLIIME HA CKOPOCTh XUMUYECKUX
peaKLMii: TpUpoJa pearupyroIuX BEIeCTB, UX KOHIIEHTpaIKs, TEMIIepaTypa, MiIonaab
CONIPUKOCHOBEHUS, HAlIMUKe Karanusaropa. Karamnus.
JdemMoHcTpannu

o (O3HaKOMJICHHE C KOJUIEKIIUIMU METAJIJIOB M HEMETAJIJIOB.

e (3HAKOMJICHHEC C KOJUICKIIUSIMU OKCHOB, KUCIIOT U COJICH.

® 3aBHCHUMOCTb CKOPOCTH XMMHYECKOW PEAKIIMH OT IPUPOBI pearupyroniux BeIecTB.

® 3aBHCHUMOCTh CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALUH pPEearupyrommx

BEILIECTB.
® 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakiMu OT IJIONIAd COTPUKOCHOBEHUS
pearupyromux BeIeCTB («KUTISIIUMA CIIOM»).
e 3aBHCHMOCTbh CKOPOCTH XMMHUYECKOWU PEAKIIMH OT TEMIIEPATypbl pearupyronux BEIIEeCTB.



JlaGopaTopHbIe ONbITHI

* B3aumozencTBue aMMHaka v XJ0pOBOJAOPOA.

* Peakuys HEUTpanu3aluuu.

» HabGmronenne temnoBoro 3¢gdekra peakiiuu HeHTpaIn3aIum.

* BzaumoneiictBue cepHoit KUCIOTH ¢ okcuaoMm menu(1l).

* PaznoxxeHue nepokcuaa Bo1opo/ia ¢ MOMOIIBIO KaTaida3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIMU OT MIPUPOIbl Pearupyronux BelecTB Ha
MpUMepe B3aUMOJIEUCTBUSL PACTBOPOB THOCYIb(aTa HaTpuUs U Xjopuaa 6apus, THOCYIbGaTa
HATpPHs U COJISTHOM KUCTIOTHI.

* 3aBHCUMOCThH CKOPOCTH XHMHYECKOW PEAKIIMH OT MIPUPOIBI METAJUIOB MPU UX B3aUMOACHCTBUN
C COJISIHOM KHUCIJIOTOM.

* 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIUU OT MIPUPOABI KHCIIOT MPU UX B3AUMOJIEHCTBUHU C
HKEIIE30M.

* 3aBHUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIIUU OT TEMIIEPATYPHI.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOU PEAKIIMU OT KOHLICHTPALINH.

* 3aBHCHUMOCTh CKOPOCTH XUMHYECKOM PEAKIIMH OT TUIOMIAIN COMPUKOCHOBEHUS PEarupyonnx
BELICCTB.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKu OT KaTajanu3aropa.

XuMHYeCKHe PeaKUMHu B PACTBOPAX IEKTPOJIUTOB
[TonsTHE 00 AMEKTPOTUTUIECKON AUCCOIMAIIMU. DICKTPOIUTHI U HEANEKTPOIUTHI. MeXxaHu3m
JUCCOITHAITUH AIIEKTPOJIMTOB C PA3TUYHBIM XapaKTepoM CBsi3U. CTENEHb IEKTPOITUTHIECKON
mucconuanuu. CUIbHBIE U cT1a0bIe 3JIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPHH IIEKTPOIUTHIECKON nucconmanuu. Knaccudukaiys noHOB U X
cBoiicTBa. KHCIOTHI, OCHOBaHUS U COJM KaK AEKTPOIUTHI. VX KiIaccuuKaus u JUCCOUalus.
OO0mme XUMHYECKHE CBOMCTBA KUCIIOT: M3MEHEHUE OKPACKH HHIMKATOPOB, B3aUMOJICHCTBHUE C
MeTaJllaMH, OKCHJIaMH U TUAPOKCUJIAMU METAIIJIOB U COISIMU. MOJNIEKyIsIpHbIE U HIOHHBIE
(TomHBIE M COKpaIIEHHBIC) YpaBHEHHUS peakinil. XUMHUYECKUM CMBICT COKPAIIEHHBIX
YpaBHEHUU. YCIIOBUS MPOTEKAHUS PEAKIIMM MEXKTy SJIEKTPOJIUTAMHU J10 KOHIIA. P akTUBHOCTH
METaJIJIOB.
OO01Ire XUMHYECKUE CBOMCTBA IIIEJIOUCH: B3aUMOJICHCTBUE ¢ KUCIOTaMHU, OKCHIAMH HEMETAJLIOB,
consiMu. OO1IMe XUMUYECKUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aMMO/IEWCTBUE C
KHCJIOTaMU, Pa3JIOKeHHUE PYU HarpeBaHUH.
OO0mme XUMUYECKHEe CBOMCTBA CPETHUX COJIEH: B3aUMOJICUCTBUE C KUCIIOTaMH, IIEI0YaMH,
COJISIMH 1 MeTalllIaMu. B3auMoaeicTBre KUCIIBIX CONCH CO IIeI0YaMH.
l'unponus kak 0OMEHHOE B3aUMOICUCTBUE COJIEH ¢ BOIOM. [ MApOIN3 COMM CHIIBHOTO OCHOBAHUS
U crnaboii kucnotel. ['uaponus conu cnaboro OCHOBaHUS U CUIIBHON KUCIOTHL. BomopomHbIii
nokasarens (pH).
CBolicTBa KHUCIIOT, OCHOBAHMM, OKCUIOB U COJIEH B CBETE TCOPUHM DIECKTPOIUTUUECKOU
JUCCOITUAIINY U TIPEJICTABIICHUN 00 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX.
JleMoHCTpanuu

e licnbiTaHKe BEMIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.

e 3aBHUCHUMOCTb JEKTPONPOBOTHOCTU YKCYCHOU KUCIIOTHI OT KOHIIEHTPAIIUH.

e JIBMKeHHE OKpAIEHHBIX HOHOB B 3JIEKTPUUYECKOM IMOJIE.

e OmnpeaeneHue xapakrepa Cpeibl B pacCTBOpax COJEH.
JlabopaTopHble ONbITHI
* Jlucconuanus caadbIX JIEKTPOJIMTOB HA TPUMEPE YKCYCHOM KHUCIIOTHI.
* lI3MeHeHne OKpacKu MHAMKATOPOB B KUCJIOTHOW CpEJIE.
* Peakuys HeUTpaau3aluy pacTBopa MEIOUN PA3IMYHBIMU KUCIOTAMH.
* [Tonyuenue runpoxcuga menu(ll) u ero B3aumonaencTBrE ¢ pa3InIHbIMU KUCIOTaMHU.
* B3aumoneiicTBue CUITbHBIX KUCITOT ¢ okcuaoM meau(1l).
* B3aumoaeicTBrE KUCIOT C METaJlJIaMH.



 KauecTBeHHast peakiys Ha KapOOHAT-HOH.

* [TonmyueHue CTyHs KPEMHUEBOW KUCIIOTHI.

» KauecTBeHHast peakiys Ha XJIOPUJ- WIH CYJIb(aT-HOHBI.

* I3MeHeHne OKpacku MHIMKAaTOPOB B LIEJIIOUHOM cperie.

* B3aumoznencTeye menodei ¢ yriaeKUCIbIM Ta30M.

» KauecTBenHas peakiysi Ha KAaTHOH aMMOHHSL.

* [Tonyuenue runpokcuna menu(Il) u ero paznoxeHue.

* BzaumoneiicTBue kapOOHATOB ¢ KUCIOTAMHU.

* [Tonyuenne runpoxcua sxenesa(lll).

* Bzaumoneiictue xenes3a ¢ pactBopoM cynbdara meau(ll).

IIpakTnyeckne padoTsl

1. Pemenue skcriepMMEHTAIBHBIX 3a7a4 110 TeMe «DJIEKTPOIUTUYECKAs JUCCOLHAIIHSI .
HemeTtannbl 1 BX coeTHHEHHSA

CrpoeHue aTOMOB HEMETAJIOB U UX TOJ0KEHHUE B IEPUOAUYECKON cucteme. Py
IEKTPOOTpULIATENBHOCTU. KpHcTamnueckue peléTki HEMETaNIOB — IPOCTBIX BELLIECTB.
duznyeckue cBoiicTBa HemeTawoB. O0MIMe XUMUYECKHE CBOMCTBA HEMETAJIIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIILHBIE.

[Manorensl, cTpoeHue Ux aToMOB U MOJIeKyl. PU3NYECKHUEe U XUMUYECKHE CBOMCTBA raJIOr€HOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB IaJIOTEHOB B 3aBUCUMOCTH OT MX IIOJIOKEHHUS B
nepuonnyeckon cucteme. HaxoxxaeHue rajgoreHoB B IpUpoJe U UX MoitydeHue. buonorunueckoe
3HAYECHHUE U IPUMEHEHHUE TaJIOTCHOB.

["anoreHoBOIOPO/IBI ¥ COOTBETCTBYIOIINE UM KUCIIOTHI: IUIABUKOBas, COJIsIHAs,
O6poMOBOIOpOIHASL, HOAOBOJOPOAHAs. ['anorennpl. KadecTBeHHbIE peakliuy Ha
rajoreHuA-uoHsl. [IpuMeHeHne coeIMHEHNH raJOreHoB.

OO6mas xapaktepuctuka snemMeHToB VIA-rpynmnel. Cepa B mpupose u €€ noiaydeHue.
AmoTponHble MOJU(PUKALIUU CEPbI U UX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEphI U €€
IIPUMEHEHUE.

CepoBoaopoA: CTPOEHHE MOJIEKYJIbL, (PU3HUECKHE U XMMUYECKHE CBOMCTBA, MTOTy4YeHUE U
3HaueHue. CepoBonopoanas kuciota. Cynb(uasl U ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepri(IV), ceprucras kucnora, cynb@urbl. KauecTBeHHas peakiys Ha Cylb(QUT-HOH.
Oxcun cepri(VI), cepHast kuciora, cynbdarsl. Kpuctanaoruapars.

CepHas KuCI0Ta KaK CUIIbHBIN 3JeKTpoiuT. CBolcTBa pa30aBIeHHON CEPHOM KUCIOThI KaKk
TUIMYHON KUCIIOTHI: B3aUMOJIEHCTBHE C METaJIaMH, OCHOBHBIMU M aM()OTEPHBIMH OKCUJAMH,
OCHOBaHMSAMHU M aM()OTEPHBIMH THIIPOKCHIaMH, coisiMu. KauecTBeHHasT peakius Ha
cynbdar-moH.

OO6m1as XxapakTepucTUKa MEMEHTOB VA-Tpyniibl. A30T, CTPOSHUE €r0 aTOMa M MOJIEKYJIBI.
dusnyeckrue 1 XUMUYECKUE CBOMCTBA U IIPUMEHEHHUE a30Ta. A30T B IPUPOJE U €T0
Ouosoruyeckast poib.

AMMHak, cTpoeHre MOJIEKYIbl U (U3MUecKre CBOWCTBA. AMMHUaYHas BOJia, HAIIATBIPHBINA CIMPT,
ruapar aMMuaka. JIoHOpHO-aKIIEITOPHBIM MEXaHU3M 00pa30BaHuUs CBSI3U B KATHOHE aMMOHHMSI.
BoccranoBuTenbHble cBoMcTBa aMMmHaka. Conu aMMOHMS U UX puMeHenue. KauecTBeHHast
peakiys Ha KaTHOH aMMOHHUS.

Oxcuipl a30Ta: HECOI€00pa3yIoLe U KUCIOTHbBIE. A30TUCTast KUCIOTa U HUTPUTHI. A30THas
KHCJIOTa, €€ IOoIy4YeHue u cBoicTBa. Hurparsl.

®docdop, crpoenne atoma u auoTponus. Dochunasl. Pocun. Oxeun pocdopa(V) u
tdocthopuas (oprodhochoprast) kucnora. Docdarsl.

OO0was xapakTepucTUKa 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IPOCTHIX
BELIECTB U COEAMHEHUI B 3aBUCUMOCTH OT IOJI0XKEHHUS YIEMEHTOB B IEPUOJUUECKON cUCTEME.
VYrepoa. AnnoTponHsie MoguUKaluu: aiaMas, rpagut. AMopdHsIif yriepon: caxa,
aKTUBUPOBAHHBIN yroyb. AncopOuus. Xumuueckue cBoicTa yreponaa. Kokcoxumuueckoe
HPOM3BOACTBO U ero npoaykuus. KapOuasl.



Oxcup yrmepona(ll): crpoenne Moinekyiel, noimyueHue u csoictsa. Oxenp yrepona(IVv):
CTPOEHUE MOJIEKYJIbI, MOTYUYEHUE U CBOMCTBA. YTOJbHAsA KUca0Ta. CONMM yroJibHOW KUCIIOTHI:
KapOOHaTHI M I'HJIpOKapOOHaThl. TexHUUEecKas U MUIIeBas Coa.

Oprannueckas XuMusi. YIJI€BOAOPOIbI.

MertaH, 3TaH 1 IPONaH Kak Mpe/esbHble (HACBHIIICHHbIE) YITIEBOIOPO/bl. DTUJICH U alleTUIIEH KaK
HemnpeenbHble (HEeHACHIIIEHHBIE) YyIeBoaopoasl. CTpyKTypHbIe (popMyibl BemecTs. [openne
YIJIEBOIOPOZIOB. Peakiiuy neruapupoBaHus NpeaesIbHbIX YTIIIEBOIOPOIOB.

CnupTbl. DTHIIOBBIN CIIUPT, €ro MOoTy4YeHHe, IPUMEHEHNE U (PU3NO0JIOTUYECKOE JeICTBHE.
TpéxaToMHBIN CIMPT IIMLEPUH. YKCYCHAsl KUCJIOTA KaK MPEICTaBUTENb KAPOOHOBBIX KHCIIOT.
Kpemuuii: ctpoenue aroma u HaxoxaeHue B npupozae. Cununuasl 1 cunad. CBoiicTBa KpEMHUS.
Oxcup kpemuusA(IV). Kpemuuesas kucnora u €€ comu.

[IpousBoacTBo cTekia u nemenTa. [IpoayKius cCUIMKaTHOW MPOMBILIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, Gapdop, pasuc. Ontuueckoe BOJIOKHO.

Hewmerambl B npupone. @pakiioHHas eperoHka >KUIKOro BO3AyXa Kak croco0 MmoydyeHus
KHCIIOpoJia, a3oTa u aprosa. Ilomyuenue gocdopa, kpemuus, xjopa, noaa. DIEKTPOIU3
pacTBOpPOB.

[losmydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJOTHYECKAs CXEMa, METOJ| KUIISIIETO 1o,
IPUHLUIIBI TETJI000MEHa, TPOTUBOTOKA U IUpKyauuu. Oneym. [Ipon3BoacTBo amMmmuaka: Cbpbe,
XMMU3M, TEXHOJIOTMUYECKAsl CXEMA.

JdemoHcTpauuu

Konnekuus Hemerasios.

Mozenn KpUCTAIIIMYECKUX PEMIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HAaTOpP U NPUHIMIIBI €70 PaOOTBHI.

I'openne HeMeTaI0B — MPOCTHIX BEIIECTB: cephl, hocdopa, APEBECHOTO YIIIS.
OO0pa31bl TaJOreHOB — MPOCTHIX BEIIECTB.

B3aumozeiicTBre rajoreHoB ¢ MeTaJIJIaMH.

BoiTecHenue xinopa OpoMoM WM MOJIa U3 PACTBOPOB UX COJIEH.

Kosnekuys npupoaHbIX COEAUHEHNN XJI0pa.

B3aumoneiicTBue ceprl ¢ METaJNIaMU.

['openue cepsl B KUCIOPOIE.

Komnexuust cynbGuAHBIX pyI.

KauecTBenHas peakius Ha CyabQHI-HOH.

OObecuBeunBaHNE OKPALIEHHBIX TKAHEH CEPHUCTHIM I'a30M.

B3anmMopeiicTBuE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.

OOyrrBaHue OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOM CEPHOI KHCIOTOH.
Juarpamma «CocTtaB BO3ayxa».

Buneodparments! u cnaiiasr «[ItTnusn 6a3zapsiy.

[onyuyenue, cobupanue M pacro3HaBaHHE aMMHAKA.

Paznoxenue Ouxpomara aMMOHHSL.

B3anmopeiicTBuE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO.

I'openue u€pHoro nopoxa.

Pa3znoxeHue HUTpaTa KaJlds U TOPEHUE B HEM JPEBECHOIO YIOJIbKA.

OO0pa31b! NpUPOIHBIX coennHeHn docdopa.

['openue dochopa Ha BO3AYXE U B KUCIOPOIE.

[Tomydenue 6enoro ¢ochopa 1 UCTIBITAHUE €TO CBOICTB.

Komnnexuust «O06pa3iipl IPUPOAHBIX COSAUHEHUH yIiiepoiay.

[Toptpet H. /1. 3enunckoro. [lormoienre pacTBOPEHHBIX BEMIECTB WU Ta30B
AKTUBHUPOBAHHBIM YITIEM.

YCTpOUCTBO IPOTUBOra3a.

Mopenu MOneKyln MeTaHa, 9TaHa, 3TUJICHA U alleTHIICHA.

B3anmoneiicTBre sTHiIeHa ¢ OPOMHOM BOZIOM M paCTBOPOM IEpPMaHTaHATa KaJIHs.
OO0mre XMMUYEeCKUE CBOICTBA KUCIIOT Ha MMPUMEPE YKCYCHON KUCIIOTHI.



KauecTBenHas peakiys Ha MHOTOATOMHBIE CITUPTHI.
Komnnexuust «O6pa3siipl IPUPOAHBIX COSAUHEHUH KPEMHUS.
Kosuteknus crekiia, KEpaMHUKH, IEMEHTA U U3JEIUHA U3 HUX.
Konnexkuys npoayKIuu CHIIMKaTHON ITPOMBIIIUIEHHOCTH.
Buneodparments! u cnaiiibl «IIpon3BoACTBO CTEKIIa U IIEMEHTa.
Komnexnus «IIpuponHeie coeiMHEHNS HEMETAIITIOBY.
Buneodparments! u cnaiiipl « OpakiMoHHAs IEPETOHKA KUAKOTO BO3LyXa.
Buneodparmentst u cnaiinsl «llomydenue Boropoaa, KUCIOPOAa U FaJIOTEHOB
NEKTPOINTHUECKHUM CIIOCOOOM».
Mogenu annaparoB I IPOU3BOICTBA CEPHOM KHUCIIOTHI.
Mogenp kumsmero cios.
Mogenb KOJOHHBI CUHTE3a aMMHUAKa.
BuneodparmenTst u cnaiiasr «[Ipon3BoncTBO CEPHOM KUCTOTHD.
Buneodparmentst u cnaiinbsl «IIpon3BoacTBO aMMuakay.

o Komtekuust «CoIpb€ Ui OJy4YEHUsI CEPHON KUCIIOTBI».
JlaGopaTopHble ONBITHI
* Pacnio3HaBaHue rajgoreHu-uOHOB.
» KauecTBeHHbIE peakIK Ha CYIb(aT-uOHBI.
» KauecTBeHHas peakuyst Ha KAaTUOH aMMOHHS.
* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK AJIEKTPOJIUTA.
 KauecTBenHble peakiuu Ha ¢pocdar-1oH.
* [TonmydeHne 1 CBOMCTBA yTOJIBHOW KUCIIOTHI.
 KauecTBeHHast peakiys Ha KapOOHAT-HOH.
* [IponryckaHue yImeKuciaoro ra3a yepe3 pacTBOp CHIMKATa HATPHUSL.
IIpakTnyeckne padoTsl
2. VI3yueHne CBOMCTB COJITHOW KUCIIOTBI.
3. M3ydeHne CBOMCTB CEpHON KHUCIIOTHI.
4. IlonydyeHne aMMHaKa U U3y4E€HHUE €TO CBOKCTB.
5. Ilonyuenue yrinekucioro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

Metanibl 1 X COeIMHECHHUS

[TonoxxeHne METAIIIOB B MEPUOJUYECKON cUCcTEME XUMHUUeCcKuX 3neMeHToB J[. 1. Menaeneesa,
CTPOEHHUE aTOMOB U KPUCTAJIOB METAJLIOB. MeTayuinueckas CBA3b U METaNINYeCKas
KpUcTanueckas pemérka. @uznyeckue CBOMCTBa METAJUIOB: AJIEKTPO- U TEIJIONPOBOAHOCTb,
OTpa’karoIas CHoCOOHOCTb, INIACTUYHOCTh. UEPHBIE U IIBETHBIC METAJLIBL.

Mertanbl Kak BOCCTAaHOBUTENU. DIEKTPOXUMUYECKUHN psill HanpskeHui. BzaumoneiicTaue
METAJIOB C HEMETAJNIaMU, OKCUJJaMH, KUCJIOTAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

O61as xapakrepuctuka 1eMeHToB [A-rpymmbl. OKCHUIbI U THAPOKCUIBI IIETOYHBIX METAIIOB,
UX I0JIy4Y€HUE, CBOWCTBA, IpUMEHEHUE. BakHelIe colM IEIOYHBIX METAIIIIOB, X 3HAYEHHE B
IPUPOJIE U KU3HU YEJIOBEKA.

O6mas xapaktepuctuka semMeHToB [IA-rpymnmnel. OKCHIBI U TUAPOKCUIBI HIEIOYHO3EMETbHbIX
METaJJIOB, UX MOJTy4YeHHE, CBOMCTBA U MpUMEHEeHUe. BaxkHelue conu mieouH03eMeNbHbIX
METAaJUIOB, UX 3HaYECHUE B MPUPOJE U )KU3HU dyesoBeka. KapOoHaThl ¥ THpoKapOOHAThI KaIbIIHsL.
Bpemennas u nocrosHHas KECTKOCTh BoJbl. Cr1ocoObl yCTpaHEHUs BpEMEHHON KECTKOCTH.
Crioco0bl ycTpaHeHHsI TOCTOSIHHOM KECTKOCTH.

CoenvHeHus aTlOMUHUS B IPUPOZiE. XUMUYECKHE CBOWCTBA alntoMUHMSI. OCOOEHHOCTH OKCUAA U
THJIPOKCH/IA AJIFOMUHUS KaK aM(OTEpHbIX COeAMHEHUH. BaxxHeliue conu aaroMUHus (XJI0pu,
cynbdar).

OcobeHHoCTH CTpOoeHUs aToMa skenesa. JKene3o B npupone. Baxkneiimue pynsl xenesa.
[Tomyuenune uyryna u cranu. Oxceunbl u ruapoxkceuipl xenesa(ll) u (I1II). Conn xenesza(Il) u (I1I).
OOHapy>xeHHe KaTHOHOB eJie3a B pacTBOpe. 3HaueHHe COeJMHEHUH JKele3a.



Koppo3ust razoBast (Xumuyeckasi) U JIeKTPOXUMUYECKas. 3alliuTa METAJIOB OT KOPPO3HH.
Meransl B npupoze. [lonsarre o meramnyprun. Y€pHas v iBETHasE METaJUTypIysl.
[IupomeTamnyprus, ruApOMETAILTYPIus, JIEKTPOMETaTyprusi. JJoMeHHBbII npouecc.
[IepepaboTka uyryHa B cTasb. DJIEKTPOJINU3 PACILUIaBOB.

JdemoncTpanuu

BzaumoneiicTBrue HaTpus, JIUTHUS U KaJIbIUS C BOJOM.

l'openne HaTpus, MarHus U xene3a B KUCIOPOJE.

Bcnblmka TepMUTHOM CMECH.

B3anmopeiicTBue cMecH MOPOLIKOB CEPBI U XKelle3a, [IMHKA U CEPBHI.
BzanmopeicTBre aJfOMUHHS C KHCIIOTaMH, IeJI0YaMU B BOJOM.
B3anMopneiicTBue xene3a U MEIU ¢ XJIOPOM.

B3anmopeiictBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTOM U @30THOM KUCJIOTOU
(pa30aBieHHON U KOHIEHTPUPOBAHHOM ).

Oxpacka m1aMeHu COETUHEHHUSIMU LEJOUYHbBIX METAIJIOB.

Oxpacka mI1aMeH! COEIUHEHUSIMU LEI0YHO3EMENBHBIX METAJUIOB.

I'anrenue u3BecT BOOOM.

[Tonydenue #&ECTKOM BOABI B3AMMOJICHCTBUEM YIIIEKHCIIOTO T'a3a C M3BECTKOBOM BOOM.

YcrpaneHue BpeMEHHOM KECTKOCTH KUTITYEHUEM U J0OABICHUEM COJIbI.
YcrpaHeHue MOCTOSHHOM KECTKOCTU JOOABICHUEM COJIBI.

HMoHWTHI ¥ MPpUHINT UX ACUCTBUS (BUACODPATMEHT).

Komnexuust npupOaHbIX COEIUHEHUN ATFOMUHUSL.

Buneopparmentst u cnaiiibl « OKCHJT aTFOMUHUS U €70 MOAM(PUKALIUN.
[Tonyuenue ampoTepHOro rUPOKCUAA aTIOMUHUS U UCCIIEIOBAaHUE €TO CBOMCTB.

Konnexus «XuMuyeckre HCTOYHUKH TOKaY.

Pesynprarhl IIUTETRHOTO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAJIbHBIX U3AEIUN B

3aBUCHMOCTH OT YCJIOBUH IPOLIECCOB.

Boccranosnenne menu u3 okcuna meau(Il) Bomopogom.

Buneopparments! u cnaiiisl «I[po3BoACTBO YyryHa U CTaIN».

Buneodparments! u cnaiiapl «3nenus U3 4yryHa v CTajam.

e Buneodparments! u ciaiinpl «[Ipon3BoACTBO aTIOMUHUS.

JlaGopaTopHbIe ONbITHI
* BzaumoneiictBue xenes3a ¢ pactBopoM cynbdara meau(ll).

* [IonmydeHne U3BECTKOBOM BOIBI U OIBITHI C HEH.

* [Tonyuenue ruapokcuaoB xeneza(ll) u (III).

» KauecTBeHHBIE peaKMM Ha KAaTUOHBI JKEJE3a.

I[IpakTnyeckne padoTpl
6. XKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEHUS!.

7. PelieHne SKCIIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTauib».

XuMHs U OKPY/KAKOIIAs CpeAa
Crpoenue 3eminu: SiApo, MaHTHUs, 3eMHas Kopa, Tutochepa, ruapocdepa, atmocdepa.
Xumuueckuid coctaB 3emiu. [opubie mopoasl. Munepaisl. Pyasl. OcamouHbie ropHbIE TTOPOJIBI.
[Tone3nble uckomaemsie.
HcTouHNKY XMMHYECKOTO 3arpsi3sHEHUST OKpY X aroien cpenbl. [ 1obanbHbIe IKOJIOTHYECKIE
npoOIeMBbl YENIOBEUECTRA: HAPYIICHHE OMOTE€OXUMHUYECKUX KPYTOBOPOTOB XUMHUYECKHUX
AJIEMEHTOB, MOTEIUICHUE KJIMMaTa, KUCIOTHBIE NOXAU U Jap. O30HOBBIE ABIPEI. MeXTyHapoIHOe
COTPYIHUYECTBO B 0071aCTH OXPAHBI OKPY>KAIOIIEH cpeibl OT XUMUYECKOTO 3arpsi3HEHHUSL.
«3enéHas XuMus».
JdemoncTpannu

o Buzacodparments! u cnaiiapl «CtpoeHne 3eMid U €€ XUMUYECKHI COCTaB.

e KoJieKius MUHEPAIOB U TOPHBIX MOPOI.

o Komnekuus «Pynbl MmeTamiosy.



e BuneodparMeHTsl U ciaipl «[100a1bHbIE SKOIOTHYECKUE TPOOIEMBI YETIOBEUECTBAY.
e BujneodparMeHTsl U CIalIbl O CTETEHU 3KOJOTHUECKONH YUCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI
* U3yuenue rpaHuTa.
* M3ydenne MapKHpPOBOK PA3IMYHBIX BUIOB IIPOMBIIIUICHHBIX U TIPOIOBOJILCTBEHHBIX TOBAPOB.

O0o00menne 3HaHUH 110 XMMHHU KYPCa OCHOBHO# IIKOJIbI.

IHoaroroBka k OCHOBHOMY rocyiapCTBEHHOMY 3K3aMEHy

CrpoeHue aTomMa B COOTBETCTBUU C MOJI0KEHUEM XMMHUYECKOTO JIEMEHTA B IIEPUOINYECKON
cucteme. CTpoeHHE BELIECTBA: XUMUYECKAs CBA3b U KPUCTAUIMYECKAs PEIIETKA. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHU IIPOCTHIX BELIECTB (METAJIIOB, HEMETAILJIOB, OJIArOPOIHBIX
ra30B) OT MOJIOKEHHUS HJIEMEHTOB B EPUOMUECKON crcTeMe. TUITOIorusl HeOPraHUnYEeCKUX
BELIECTB, pa3/ieJIeHne UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

[Ipu3Haky 1 ycnoBUs IPOTEKAHUS XUMMUYECKUX peakuil. TUIOIOrus XUMUYECKUX PEAaKIU 110
pa3IUYHbBIM NpU3HaKaM. Peakiiny noHHOTO oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINN.

XHWMHUYECKHE CBOMCTBA ITPOCTHIX BEHIECTB. XapaKTEPHbIE XUMHUECKHUE CBOMCTBA
coJ1e00pa3yIoLX OKCUA0B, THAPOKCHIOB (OCHOBAHUH, KMCIOPOACOAEPKAIUX KUCIOT U
aM(OTEPHBIX THAPOKCHIOB), COJICH



Temarnuyeckoe IIAHKPOBAHUE

Kaacc 8

Ypok Tema KosmnvecTBo Pesyabrar

(ckeo3nasn 4acoB (6 pamKax KOHKPEemHol yKa3anHHou nemot)

Hymepayus)

1-20 HayanbHble NOHATHA ¥ 3AKOHBI XUMUH 204 JInuHocTHBIE — hopmuposanue OTBETCTBEHHOTO OTHOIIICHUS

K MO3HAHUIO XUMUU; TOTOBHOCTH U CIIOCOOHOCTH YUaIIUXCs K
CaMOpPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE M3YYEHHBIX
(hakTOB, 3aKOHOB U TEOPUI XUMHUH; OCO3HAHHOTO BBIOOpA

¥ TIOCTPOCHHE HHINBUAYAILHON 00pa30oBaTeIbHON
TPaeKTOPUH;

MeranpeaMeTHble — coomueceHue CBOUX JIEUCTBUM C
IUIAHUPYEMBIMU PE3YyJIbTaTaMU, OCYUeCmEieHue KOHTPOIIS
CBOEH1 IeATENHHOCTHU B IPOLIECCE TOCTHUKEHUS pe3ynbTaTa,
onpeoeneHue cioco00B ACUCTBUI MPH BHITOIHEHUH
71a00paTOPHBIX U MPAKTUIECKUX PAaOOT B COOTBETCTBUU C
IpaBUJIaMU TEXHUKU O€30MTaCHOCTH;

IIpeameTHbIe — ymeHue 0003HaYaTh XUMHUUECKHE SIIE€MEHTHI,
Ha3bIBaTh UX M XapaKTePU30BaTh HA OCHOBE MOJIOKCHHUS B
nepuoanueckoit cucreme . 1. Menpeneesa;
@opmynuposanue N3y4eHHBIX IOHATHI: BELIECTBO,
XUMHYECKHI 37IeMEHT, aTOM, MOJIEKYJla, HOH, KAaTUOH, aHHOH,
MPOCTOE U CI0KHOE BEUIECTBO, XUMHUECKasi PeaKitsl, BUIbI
XUMHUYECKUX PeaKuil U T. I1.;

onpedenenue o GopMyIaM COCTaBA HEOPTAHUIESCKUX U
OpPraHMYECKHX BEIIECTB, BAJICHTHOCTH aTOMOB XMMHYECKUX
3JIEMEHTOB WJIM CTENEHU UX OKUCIICHHUS;

noHuMaHue UHPOpPMalU, KOTOPYIO HECYT XUMUYECKHE
3HAKH, POPMYIIbI U ypaBHECHUS,




21 -38

BaxHeiilue npeacTaBuTe/ i HEOPraHUYECKUX
BemecTB. KojimuecTBeHHbIE OTHONIEHHSI B XUMHUM

18 g

JInuHocTHBIE — hopmuposanue IETOCTHON
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, HEOTHEMIIEMOM
YaCThIO KOTOPOM SIBIISIETCS XMMUYECKast KApTUHA MUPA;
061a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOILIUM
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOMN MPAKTUKH, B TOM
YHUCJIE U XUMUYECKUM

MeranpeameTHble — onpeoenerie UCTOUYHUKOB XUMUYECKON
UH(POpMAIUH, TOTYUYCHUE U aHAIN3 e€, CO3/1aHue
MH(OPMAIIMOHHOTO MPOIYKTa U €ro Mpe3eHTallNs;
UCNob306aHUe OCHOBHBIX NHTEJUIEKTYaJIbHBIX ONIEpalIvii:
aHanM3a U CUHTE3a, CPABHEHUS U CUCTeMaTH3alluH,
00001IIeHUS 1 KOHKPETU3AIINH, 8bis18/1eHUe
MIPUYKUHHO-CJIEICTBEHHBIX CBSI3€H U nocmpoeHue JTI0TUIeCKoro
paccyXIeHusl U YMO3aKIIIOUeHUs (MHAYKTUBHOTO,
JeNyKTUBHOTO U MO aHAJIOTHH) Ha Marepuaie
€CTECTBEHHO-HAYYHOIO COAECPKAHU

IIpenmeTHble — cocmasnenue GopMya OKCUIOB XUMUUECKUX
9JIEMEHTOB U COOTBETCTBYIOIUX UM I'MIPOKCH]IOB;
Hanucanue CTPYKTYPHBIX GOPMYIT MOJIEKYISIPHBIX
COEMHEHUH U (OPMYIIBHBIX €MHULl HOHHBIX COCTUHEHUH 110
BaJICHTHOCTH, CTETIEHU OKHCIIEHUS WU 3apsily HOHOB;
yMeHUue Gopmynuposams OCHOBHBIC 3aKOHBI XUMUU:
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS,
COXPaHEHUs MacChl BEIIECTB, 3aKOH ABOraapo;

39-48

OcHOBHBIE KJIACCHhl HEOPTAaHUYECKUX COeTUHEeHU

10g

JINYHOCTHBIE — 0cBoeHUe COUATbHBIX HOPM, ITPaBUI
MOBEJCHUS, poJieii U (JOpM COLMATBLHOMN JKU3HU B COLIUYME,
MPUPOJIE U YACTHOM KM3HU HA OCHOBE AKOJIOTMYECKOU
KyJBTYPBI M 0€30I1aCHOTO OOpaIeHus C BeIIeCTBAMU U
MaTepHaIlaMu

MetanpeameTHble — yMeHue CO3/1aBaTh, IPUMEHATH U
peoOpa3oBbIBaTh 3HAKK U CUMBOJIbI, MOJIETN U CXEMBbI JIIsI
peleHus yueOHbIX U M03HABAaTEIbHbIX 33134

IIpeameTHble — cocmasnenue GopMyi OKCUA0B XUMHUECKUX
JIEMEHTOB U COOTBETCTBYIOIIUX UM I'MJIPOKCH/IOB;




Hanucauue CTPYKTYPHBIX GOPMYIT MOJIEKYJISIPHBIX
COEMHEHUI U (GOPMYIIBHBIX €MHULl HOHHBIX COCTUHEHUH 110
BaJICHTHOCTH, CTEIIEHU OKUCJICHUS WIH 3apsily HOHOB;

49 - 56

Ilepuoauyecknii 3aK0H U MePUOANYECKAS CUCTEMA
xumMudeckux iemenToB JI. . Menaeneena.
CtpoeHnue aTroma

8u

JIuuHOCTHBIE — hopmuposanie KOMMYHUKATUBHOM
KOMITETEHTHOCTHU B OOLIIEHUH CO CBEPCTHUKAMU U B3POCIBIMU
B IIpoliecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKON U APYTUX BUIOB
NeSITeIbHOCTH, CBSI3aHHBIX C XUMHUEH

MeTanpeameTtHsble — popmuposanue u pazgumiue
9KOJIOTUYECKOTO MBILIUICHUS], yMEHUE IPUMEHSTH €T0 B
MO3HABaTEIbHON, KOMMYHUKATUBHOM, COIUAIBHOMN MPAKTUKE
U npoeccuoHaIbHON OpUEHTAINH;

IIpeameTHbIe — onucanue CTPOESHUSI aTOMOB XMMHUECKHUX
3JIEMEHTOB € MOPAAKOBBIMU HOMepamu 1—20 u 26,
omobdpadiceHue UX C TIOMOIIBIO CXEM;

57 - 64

XuMu4yeckas CBA3b.
OKHNCIUTETbHO-BOCCTAHOBUTEIbHBbIE PeAKIMU

8u

JINYHOCTHBIE — Oco3HaHUe CBOEH ITHUYECKOU
NPUHAAJIEKHOCTH, 3HAHHE UCTOPUM XMMHH U BKJIaaa
POCCUICKON XUMHYECKONW HayKU B MUPOBYIO XUMHIO;
MeranpeaMeTHble — cenepuposanue U U ONpeeeHue
CPEICTB, HEOOXOMUMBIX IS UX peaTr3aIiun

IIpeameTHble — cocmasnenue ypaBHEHUHN peakiui ¢
y4acTHEM 3JIEKTPOIUTOB TaKXKe B HOHHOU (hopme;
onpedejieHue IO XUMUYECKUM YPaBHEHUSAM MPUHAICKHOCTH
peakiuil K onpeaeaéHHOMY TUITY WK BUILY;

cocmasienue ypaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ IOMOILBIO METOJA 3JIEKTPOHHOIO OaslaHca;
npumerneHue NOHATUN «OKUCIIEHHE» U «BOCCTAHOBJICHUE» IS
XapaKTEPUCTUKU XMMHUYECKUX CBOMCTB BEIIIECTB;

65 - 68

34 B pe3epBe

Hroro 68u




Kiaacc 9

Temarnuyeckoe IIAHKPOBAHUE

Ypok
(ckeo3HasA
Hymepayus)

Tema

KoandecTBo
4acoB

PesyabTar
(6 pamKax KOHKPEemHol yKa3anHHou nemot)

1-5

IloBTOpeHuUe 1 00001IeHNEe CBEeIeHUT 0 Kypcy 8
Kj1acca. XUMMYECKHE PeaKkunu

54

JInuHocTHBIE — hopmuposaHue OTBETCTBEHHOTO OTHOIIICHUS
K IO3HAHUIO XUMHUH; TOTOBHOCTH U CTIOCOOHOCTH YYAIITUXCSI K
CaMOpPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE M3YYEHHBIX
(hakTOB, 3aKOHOB U TEOPUI XUMHUH; OCO3HAHHOTO BBIOOpA

¥ TIOCTPOCHHE HHINBUAYAILHON 00pa30oBaTeIbHON
TPaeKTOPHH;

MeranpeaMeTHble — coomueceHue CBOUX JIEUCTBUM C
IUTAHUPYEMBIMU PE3YJAbTaTaMt, OCylyecmeaieHie KOHTPOIIs
CBOEH1 IeATENHHOCTHU B IPOLIECCE TOCTHUKEHUS pe3ynbTaTa,
onpeoeneHue cioco00B ACUCTBUI MPH BHITOIHEHUH
71a00paTOPHBIX U MPAKTUIECKUX PAaOOT B COOTBETCTBUU C
NpaBUIAMU TEXHUKH 0€30M1acCHOCTH;

IIpeameTHbIe — onpedeneHue ¢ TOMOIIBIO KaUeCTBEHHbIX
peaxiuii XJopua-, cyiabQar- 1 KapOOHAT-aHMOHOB U KaTHOHA
aMMOHHSI B pacCTBOPE;

00vsCHeHue BIUSHUS pa3IMYHbIX (DaKTOPOB HA CKOPOCTH
XUMHYSCKUX PECAKIIHIL;

XuMHu4eckue P€aKIuM B pacTBopax

104

JIM4HOCTHBIE — — hopmuposanue IETOCTHON
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMOM
YaCTbK KOTOPOH SIBJIIETCA XMMHYECKAsI KAPTUHA MUPA;
061a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTUKH, B TOM
YUCJIE U XUMUYECKUM

MeTtanpeameTHble — onpeodeneniie ICTOYHUKOB XUMHYECKOM
uHbOpMaIH, OJyYeHHE U aHalu3 e€, co3aHue
WHGOPMAITMOHHOTO MPOIYKTA U €r0 MPe3CHTAIINS;




UCnob306anue OCHOBHBIX HHTEIUICKTYaTbHBIX OITCPALIHIA:
aHaJIM3a U CHHTE3a, CPABHEHUS U CUCTEMAaTU3allnH,
00001ICHNS M KOHKPETHU3AIUH, 8bls8IeHUE
MIPUYKUHHO-CIIEICTBEHHBIX CBSI3€H U nOCmMpOoeHue JIOTUYECKOTO
pacCyXJICHUS U YMO3aKIIOUCHHS (MHIYKTHBHOTO,
JIEMYKTUBHOTO U TIO aHAJIOTHH) HA Marepuaiie
€CTECTBEHHO-HAYYHOTO COACPKAHMS

IIpenmeTHbIe — Xapakmepuzo8ams MOHITHS «CTECTICHD
JTUCCOIUAITUNY, «CHIILHBIC AJICKTPOITUTHD), «CIIa0bIe
ANEKTPOIUTH», KKATHOHBDY, «aHUOHBD), «KUCIOTHD»,
«OCHOBAHHS», «COJIH.

Cocmasnsame ypaBHEHUS dIEKTPOIUTHUECKON TUCCOLUAIINN
KHCJIOT, OCHOBAHMI U COJICH.

Unniocmpuposams ipuMepaMy OCHOBHBIE TTOJOKEHUS
TEOPUH IEKTPOITUTHIECKON TUCCOIIUAITIH.

16 - 40

HeMmeTtanuabl 1 ux COCANHCHUSHA

25y

JIMYHOCTHBIE — 0cgoeHUe COUATBHBIX HOPM, ITPaBUJI
NOBEZICHUS, poJiel U (GOpPM COLMATBHOM KU3HU B COLIMYME,
MIPUPOJIE U YACTHOM KM3HU HA OCHOBE AKOJIOTUYECKOU
KYJIBTYPBI 1 0€3011aCHOTO 0OpalleHus ¢ BEIIeCTBaMH U
MaTepHuaIaMu

MetanpeameTHble — yMeHue CO3/1aBaTh, IPUMEHATH U
peoOpa3oBbIBaTh 3HAKK U CUMBOJIbI, MOJIETH U CXEMBbI JIJIst
peleHus y4eOHbIX U MO3HABAaTEIbHbIX 33134

IIpeameTtHsble — yymenue xapakmepuzoéams NOJIOKEHHUE
METaJUIOB U HEMETAJUIOB B IEPUOAUYECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJIOB, 00IIKeE
¢u3nyecKre 1 XuMHUUECKHUEe CBONCTBA;

) ymeHue 0asams OOIIYIO XapaKTepUCTUKY meMeHTOB I, 11,
VIIA rpynmn, a Takke Bogopoza, KMCJI0po/a, a30Ta, CEPHI,
dbocdopa, yrepona, KpeMHUsI 1 00pa30BaHHBIX KMH MPOCTHIX
BEIIECTB M BAKHEHIIINX COCUHEHH (CTPOCHUE, HAXOXKICHUE
B IIPUPO/JIE, MOJIyYeHHEe, GU3NYECKUE U XUMUYECKHE
CBOWCTBA, IPUMEHEHHE);




00bsicCHeHUue MHOTO00pa3Hsl MPOCTHIX BEIIECTB SBJICHUEM
AJJIOTPOIUM C YKa3aHUEM €€ NTPUUNH;

41 - 57

MeTaJjiibl M HX CoeAMHECHUSA

174

JIM4HOCTHBIE — hopmuposane KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOILIICHUH CO CBEPCTHUKAMHU U B3POCIIBIMU
B IIporiecce 00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIE0BATENBCKOM, TBOPUECKON U APYTUX BUJIOB
NESATEIIBHOCTH, CBA3aHHBIX C XMMHEH

MeTtanpeameTHble — popmuposanue u pazeumue
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUE TIPUMEHSATD €T0 B
II03HABATEIIbHOM, KOMMYHUKAaTUBHOM, COLIMAJIBHON ITPAKTUKE
U npoeccuoHaIbHON OpUEHTALNH;

IIpeaMeTHBIE — Y MeHUue Xapakmepu306ambs MOJI0KEHHUE
METAJJIOB M HEMETAJUIOB B IEPUOINYECKON CUCTEME
9JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJLIOB, 001II1e
¢u3nyeckre 1 XUMHUYECKHUE CBONCTBA;

ycmauoeéieHue pa3aInduil Tuapo-, Iupo- u
NIEKTPOMETAIUTYPITUU U UATIOCIPUPOSAHUE ITHX PA3ITNINN
IpUMEpaMU MPOMBIIUIEHHBIX CIOCOO0B MOIYy4EHUS
METAJLIOB;

YMeHue Onucvl8ams KOPPO3UI0 METAJIIOB M CIIOCOOBI 3aIIUTHI
OT HeE;

58-59

Xumus 1 oKpyskaomas cpena

29

JIMYHOCTHBIE — 0CcOo3HAHUe CBOEN ITHUYECKOU
NPUHAAJIEKHOCTH, 3HAHHE UCTOPUM XUMHH U BKJIaaa
POCCUICKON XUMHYECKOW HayKU B MUPOBYIO XUMHIO;
MeranpeaMeTHble — cenepuposanue U1 U onpeeaecHue
CPEICTB, HEOOXOMUMBIX IS UX peaTr3aiun

IIpeaMeTHBIEe — HHTETPUPOBATH CBEJICHUS O (HU3HUECKOM
reorpaduu B 3HAHUS O XUMUYECKON OPTaHU3AINH [IJIAHETHI.
XapakTepu30BaTh XUMUYECKHI COCTAB T€0JIOrMYECKUX
obomouek 3emin. PaznudaTs MHHEpAIBl M TOPHBIC TTOPOJIBI
XapakTepu30BaTh HCTOYHUKN XUMHUUYECKOTO 3arpsi3HEHUS
OKpykarotei cpeapl. OnuchIBaTh I100aTbHBIC
9KOJIOTHYECKHUE MPOOIeMbl, CBSI3aHHBIE C XUMUYECKUM




3arpsizHeHueM. [Ipeanarate myTH MUHUMHU3ALUU BO3IEHCTBUS
XMMHUYECKOTO 3arpsi3HEHUS] HA OKPY’KAIOLIYIO Cpey.
[IpuBoaUTH IPUMEPHI MEKTYHAPOJHOTO COTPYIHUYECTBA B
001acTH OXpaHbl OKPYKAIOIIEH CPellbl OT XUMUIECKOTO
3arpsi3HEeHUs

60 - 66

O0o0menne 3HaHNH 110 XMMHHU 32 KypC OCHOBHOM
mkoiabl. [loaroroBka k 0CHOBHOMY
rocylapcTreeHHomMy 3k3ameny (OI'J)

T4

JIMYHOCTHBIE — 0CcOo3HAHUe CBOEN ITHUYECKOU
NPUHAAJIEKHOCTH, 3HAHHE UCTOPUM XUMHH U BKJIaaa
POCCUICKON XUMUYECKOU HayKU B MUPOBYIO XUMHIO;
MeranpeameTHble — cenepuposanue U U ONpeeeHue
CPEICTB, HEOOXOMUMBIX IS UX peaTr3aIiun

IIpeameTHbIe — XapaKkTepru30BaTh 001IHE, 0COOCHHBIE U
VHJIUBUYAJIbHBIE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B
CBETE TEOPUH DJIEKTPOTUTUUECKON TUCCOLUALINN.
ApPryMeHTHpPOBATh BO3MOKHOCTb MPOTEKAHUSI XUMUYECKHUX
peaKumii B pacTBOPaX JIEKTPOJIUTAX UCXOS U3 YCIOBUH.
KrnaccudunupoBaTh HEOpraHUYECKUE BEIIECTBA MO COCTABY U
cBoiicTBaM. [IpuBOIUTH NMpUMEPHI IPEACTABUTEIEH
KOHKPETHBIX KJIACCOB U TPYNI HEOPraHUYECKHUX BELIECTB
BBINONHATE TECTHI U yIIPaXKHEHUS, pEIIaTh 3aJa4H 10 TEME.
[TpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHKECHUN B YCBOCHUU
TeMbl. KOppeKTUpOBaTh CBOM 3HAHMS B COOTBETCTBUHU C
MJIAHUPYEMBIM PE3YJIbTaTOM

67 - 68

B pe3zepse 2u

Hroro 68u
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