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IMosicHuTEIBLHAS 3aNIMCKA

- Pabouas mporpamma 1o XMMHH COCTaBJIEHA Ha OCHOBE:
-  @enepalibHOTO rOCYAAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTAHAAPTA, YTBEPKACHHOTO TPUKA30M
Ne 1897 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 7.12.2010 r.,
- OenepanbHOro MepeyHs: y4eOHHUKOB,
- OcHOBHO¥ 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 0011ero oopa3zoBanuss MbOY «Jlurneit

Neb6y,
- l'ogoBoro kanengapuoro yuebnoro rpapuka MbBOY «JIumeit Ne6y,
- Ilonoxenus o padoueii mporpamme MBOYVY «JIumeit No6y,
- Yueonoro mwiana MBOY «JIurei Ne 6»;
- ABTOpCcKO# ydeOHOH mporpammbl: Xumus. [IpumepHsie paboune mporpammbl. [IpenMerHas
muaus yaeornkoB O. C. IN'abpuensna, U. I'. Octpoymona, C. A. CrnagkoBa. 8—9 kmacch : yue0.
mocobue mus obrieodpasosar. opranusamuii /| O. C. I'abpuensa, C. A. CnagkoB — M.
[Tpocsemenue, 2019
- [IpumepHOit 0ocHOBHOM 00pa30BaTENBHOM MPOTrPaMMbI OCHOBHOT'O OOIIIET0 00pa3oBaHusl.

Hannas pabogast mporpamma st 9 «A», «b», «B» KiaccoB paccuMraHa Ha 2 4aca B

Hepnemno, Bcero 70 yacos.
Jlannast paboyast mporpamMma coctasiieHa it 9 «By kiacca .

[To aBTOpCKO# MporpamMMe KOJIMYECTBO YaCOB HA M3yUeHHUE MpeaMeTa cocTaiseT - 70 yacos
(2 4 B HEIEMIO), 4 Yaca Pe3epPBHOTO BPEMEHHU.

Lenu u 3a1a4n u3y4eHus npeamera

OcHoBHOe o0mee oOpa3zoBaHHME — BTOpas CTyHeHb oOmiero oOpazoBanus. OmHON U3
BOKHEWINIMX 3aJlad 3TOr0 dTana SBJSIETCS MOATOTOBKAa OOYyYalomUMXCsi K OCO3HAHHOMY |
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M mpodeccuoHanbHOro mytr. OOyuaromuecs: JOIKHBI
Hay4YUTHCSI CAMOCTOSITEIbHO CTaBUTH LIETU U ONPENCISITh MYTH UX JOCTHXKEHUSI, UCIIOIb30BaTh
MPUOOPETEHHBI B MIKOJE OMBIT ACSITENFHOCTH B PEabHOM J>KM3HHU, 32 paMKaMu y4eOHOTro
mpoiiecca.

I'maBHEBIC HeJIN U3YUCHUS IPEAMETa XUMHU SABJIAIOTCA:

1) dbopmupoBaHHe y ydJamuxcs XHUMHYECKOH KapTHHBI MHpPa KaK OPraHUYECKOW YacTh €ro
1[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHUHBI,

2) pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJIbHBIX M TBOPYECKHX CIHOCOOHOCTEH
yYammxcst B MPOIecce U3YYCHHUS UMH XUMHYECKON HAyKU U €€ BKJIaJla B COBPEMEHHBIH HAYIHO-
TEXHUYECKHUM IIPOTPeECC;

3) bopmupoBaHUe BaKHEHINX JOTHUECKUX OMEpaIiii MBIIUICHHS (aHATU3, CHHTE3, 0000IIeHHE,
KOHKpEeTH3allusi, CpaBHEHHWE W Jp.) B MpoIecCe TMO3HAHMSI CHUCTEMBbl BaXXHEHINIUX TMOHSATHUH,
3aKOHOB M TEOPHUI O COCTaBe, CTPOSHUHU U CBOMCTBAX XMMHYECKUX BEIICCTB;

4)BocniuTaHUE YOEXKICHHOCTH B TOM, YTO NPHUMCHEHHUE IMOJYYCHHBIX 3HAHMM W YMEHHUH 10
XUMHUU SIBIISIETCS OOBEKTHBHON HEOOXOIUMOCTBIO JI O€30MacHOi pabOTHl C BEIIECTBAMH W
MaTepuagamMu B ObITY U Ha IPOU3BO/ICTBE;

5) mpoekTHpOBaHWME M peanu3alMs BBITYCKHHKAMH OCHOBHOM IIKOJBI 00pa3oBaTelbHON
TpaekTopuu: BBIOOp mpoduis oOydeHus B cCTaplied IIKoJe WM Mpo(ecCHOHAIBHOTO
00pa30BaTENBLHOIO YUPEKACHUS;

6) oBiajieHHE KITIOYCBBIMU KOMIETEHIMAMU (y4eOHO-ITO3HABATEILHBIMH, HHPOPMAIHOHHBIMY,
LIEHHOCTHO — CMBICJIOBBIMH, KOMMYHHMKATHBHBIMH).

OcHOBHbIE 3a0ayu U3y4eHHUs] XUMUH B ILIKOJIE:
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. Gopmuposams 'y 0O0yYaIOUIUXCSA YMEHHUS BUACTh U TMOHHUMATh IIEHHOCTh OOpa30BaHMS,
3HAYMMOCTh ~XHMHYECKOTO 3HAHMS I KaXIOr0 YeJIOBEKa HE3aBUCUMO OT  €ro
npodeccoHaALHOMN NeSATeTbHOCTH;

J @opmuposams TPEACTABICHUS O XUMHUYECKOH COCTaBJISIOUICH €CTECTBCHHOHAYYHOM
KapTHHBI MHpA; YMEHUSI OOBSACHATh OOBEKTHI M TPOIECChI OKPYXAIOIIEH IEeHCTBUTEIBHOCTH,
UCTIOJB3Ys ISl 3TOT0 XUMHYECKHIE 3HAHUS;

° oeﬂa()eeamb MCTOJaMH HAYYHOT'O IMO3HAaHUA IJIA OGBHCHGHHH XUMHUYECKHUX SIBJICHUU U
CBOICTB BCIICCTB, OLICHKH POJIM XMMUHU B PA3BUTHU COBPCMCHHBIX TEXHOJOTUH U MOJIY4YCHHUN
HOBBIX MaTEpPHAJIOB;

o socnumviéams YOSIKICHHOCTh B TO3UTUBHOW POJIM XUMHH B JKH3HH COBPEMEHHOIO
o01iecTBa, HEOOXOJUMOCTH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO U  OKpYKaloIIen
cpene;

J npumMeHsimb TOJYYCHHbIC 3HAHMH JUis OE30MaCHOrO WCIOJIb30BAHUS BEIIECTB H
MaTepHaJIOB B OBITY, CEJIbCKOM XO3SIICTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTUYCCKHUX 33]1a4 B
HOBCGI{HGBHOf/’I JKU3HHU, MPEAYNPCIKIACHUA HBHCHHﬁ, HaHOCAIIUX BpCa 3JO0POBBIO YCIOBCKA MU
OKpYIKaroIien cpee;

. pazeueams TO3HABATEIIBHBIC WHTEPECHI, NHTEIUICKTYAIbHBIC U TBOPYECKHE CIIOCOOHOCTH
ydamuxcsa B IIPOHeCCe U3YUCHUSA MU XUMHUYECKOU HAayKHM U €€ BKJIaa B COBpCMeHHBIfI HAay4YHO-
TEXHUYECKHI MPOTPecc;

o Gopmuposame BaxkHeine GOPMbI JJOTHUECKUX OMEPALUil MBIIIJICHUS (aHAIHU3, CHHTE3,
000011IeHNe, KOHKPETH3allUs, CpaBHEHHE M JIp.) B MpPOIECCe MO3HAHUS CUCTEMbI BaKHEHIIIUX
MOHATHUH, 3aKOHOB U TEOPHUl O COCTaBe, CTPOSHUH U CBOWCTBAX XUMHUYECKUX BEIICCTB;

. oe1adesams KITFOYECBBIMU KOMITCTEHIIHSIMU (Y4eOHO-TI03HaBaTEIILHBIMH,
I/IH(bOpMaIII/IOHHI)IMI/I, INEHHOCTHO-CMBICJIIOBBIMU, KOMMYHI/IKaTI/IBHI)IMI/I).

OO01masi xapaKkTepuCTHKA y4eOHOr 0 mpoiiecca.
[Ipennaraemast paboyasi mporpamMMa Mo XMMHUHU pacKpbIBaeT BKJIJl y4eOHOTO MpeIMeTa B
JIOCTHDKEHUE 1LieJIel OCHOBHOTO 00111ero 00pa3oBaHus M ONpeesseT BaXHenme
coJiepKaTeNbHbIC TMHUH TPEIMETa:

e «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOECHHS, CBOICTB, IOJyYE€HUS H
IPUMEHEHHUS BEUIECTB U MaTEPHAJIOB;

o  «Xumuueckas peakyus» — 3aKOHOMEPHOCTH IIPOTEKAHHUS U  YIPaBJICHUSA
IpoLEeccaMy MOTYYEHUSI U IPEBPALLICHHS] BEILIECTB;

o  «Xumuueckuti A3bIK» — OINEPUPOBAHUE CUCTEMOM BaXHEHIIMX XUMHUYECKUX

MOHSTHUN, BIAaJIEHHE XMMHMYECKON HOMEHKJIATypOl U CUMBOJIMKOW (XMMHUYECKUMU
3HaKaMu, GOpMyJIaMi U yPaBHEHUSIMH);

o «Xumus u OJlcusHb» — COOJIOAEHUE MPaBWJI XUMHUYECKOH O€30macHOCTH IpU
oOpallleHuu ¢ BeLIeCTBaMH, MaTepuaJlaMd M XHUMHUYECKUMH IIpoleccamMu B
ITOBCEJHEBHOM KU3HU U HA IPOU3BOJICTBE.

Kypc opuentupoBan Ha ocBoeHHE 00yUYaIOIUMUCS OCHOB HEOPTAHUYECKON XUMUU U

KpaTKoe 3HAaKOMCTBO ¢ HEKOTOPBIMU MOHATHAMU M 0ObEKTaMH OPraHUYECKONH XUMHH.

B conepxarenbHo TMHUN «Bewjecmeoy pacKpbIBAETCS YUEHUE O CTPOCHUU aTOMa U
BEIIIECTBA, COCTaBE U KJIACCU(DUKAIIUN XUMUIECKUX BEIIECTB.

B conepxarenpHOM TUHUM «Xumuueckas peakyus» pacKpblBacTCsl Y4EHHE 0 XUMUYECKUX
nporeccax: Kiaccu(puKanusg XUMHUECKUX PEaKINi U 3aKOHOMEPHOCTH UX MPOTEKaHUS;
KaueCTBEHHAas! U KOJJMYECTBEHHAs! CTOPOHBI XUMUYECKHUX ITPOLECCOB (PACUETHI [0 XUMUYECKUM
(dbopMyniaM U ypaBHEHUSIM XUMUUYECKUX PEaKIIUii).

B conmepxatenbHOUW NMHUU «Xumuueckuil A3b1k» (POPMHUPYIOTCS YMEHHUS YYaIMXCS
Ha3bIBaTh BEIIECTBA IO (popMysiaM U COCTaBIATH GOPMYIbI MO HUX Ha3BaHUSAM, 3aMHUCHIBATH
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YpaBHEHMsI PEaKUMi M XapaKkTepu30BaTb WX, PAaCKpbIBaTh HMH(OPMAIUIO, KOTOPYIO HECET
XMMHYECKass CUMBOJIMKA, B TOM 4YHCIIE BBIp@KEHHas M B TaONWYHON (opme (mepuonndeckas
cucTeMa XMMHYECKHX 3JIEMEHTOB . U. Menneneea, TabauIa pacTBOPUMOCTH BELLIECTB B
BOJIE); MCIIONB30BaTh CUCTEMY XUMHUCCKUX IMOHATUH [JIs1 ONHCAHUS XUMHYECKHX OOBEKTOB
(271€MEHTOB, BEIECTB, MaTEPUAJIOB U IIPOLIECCOB).

B conepxarenbHON IUMHUU «XUMUA U JHCU3HBY PACKPBIBAIOTCS JIOTUYECKUE CBSI3H MEXIY
CBOWCTBAaMM, IPUMEHEHHMEM, IIOJIY4YEHHEM BELIECTB B JA0OPAaTOPHBIX YCIOBHMSIX U Ha
MIPOU3BOJICTBE; POPMUPYETCS KyIbTypa 0€30MacHOT0 U HKOJIOTHYECKU TPAMOTHOTO OOpaIleHus ¢
XUMUYECKMMHU O0BEKTaMHU.

B kypce 3HaunTenbHas poiib OTBOJUTCS XMMUYECKOMY AKCIIEPUMEHTY: MTPOBEACHUIO
IPAaKTUYECKUX pabOT U 1abOPaTOPHBIX ONBITOB, (PUKCALMM U aHATIM3Y UX PE3YJIbTATOB,
COOJIIOZICHUIO HOPM U TIpaBUiI Oe30macHoi paboThl B XUMUYECKOM KabuHeTe (J1aboparopun).

Peanuzanus nporpammsl Kypca B IpoLecce 00y4eHus: HO3BOJIUT 00yYarOIIUMCS IOHSAThH POJIb
Y 3HaUEHUE XUMUU CPEIIU IPYTUX HAYK O IPUPOJE, T. €. PACKPHITh BKJIA] XUMUH B
dbopMUpOBaHUE IIEIIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

Hcnonw3ytorcs cnenyromnye ¢GopMbl OpraHu3auyu 00y4eHUs: UHIUBUAYyalbHasl, napHasi,
TpYIIOBas, MHTEPAKTUBHAS.

Metoabl 00ydyeHus:

JucTaHIMOHHBIE CPEACTBA OO YUCHHS

[1o UCTOYHUKY 3HAHUI: CIOBECHBIE, HAJISIIHbIC, IPAKTUYECKUE;

[Io ypoBHIO TIO3HABATENHbHONM AKTUBHOCTU: MPOOJEMHBIN, YaCTHYHO-TIOMCKOBBIMH,
00BSICHUTENbHO-UIUTIOCTPATUBHBII;

[To mpuHLMNY pacuwiIeHEHUs] WM COCAVMHEHHS 3HAHWM: aHATUTHYECKUM, CHHTETUYECKUH,
CpaBHUTEbHBIN, 0000IIArONIHA, KTacCU(PUKAMOHHBIH.

Pabouast mporpaMma MoJIHOCTBIO OTPAXKAET COJIEpKAHUE aBTOPCKOM MPOrpaMMbl U B
MOJTHOM Mepe 00ecTeunBaeT ee peann3aluio.
B mporpamme npenycMOTpeHO BBINOJIHEHHE 4 KOHTPOJIbHBIE pabOThl M 7 MPAaKTHYECKUX
pabor.

IinanupyemMsie pe3yJibTaThl 0CBOECHHS 00Pa30BaTeILHOTO MpoIecca

IIo 3aBCPUICHUIO KYpCa XUMHUH Ha 3TAIll€ OCHOBHOI'O 06Iuer0 O6pa30BaHI/I$I BBIITYCKHUKHN
OCHOBHOM IIKOJIBI JOJDKHBI OBJIAJACTh CICAYIOIIUMUA PE3YyJIbTaTaMU:

1. JInyHOCTHBIE pe3yJIbTaThI:
1) ocosHanue cBOEW ODTHUYECKOW NPUHAUIC)KHOCTH, 3HAHHE HCTOPUU XUMHU U BKJIAJa
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XUMHUIO;
2) @opmupoeanue OTBETCTBEHHOTO OTHOIICHHS K [O3HAHHIO XHMHH; TOTOBHOCTH
U CIIOCOOHOCTH y4Yalluxcs K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO HAa OCHOBE H3YYEHHBIX
(akToOB, 3aKOHOB U TEOpPUH XHMMHUHU; OCO3HAHHOTO BHIOOpa M MOCTPOECHHWE WHIUBUAYATbHON
00pa3oBaTeNbHON TPACKTOPHH;
3) gopmuposanue TENOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, HEOTHEMIIEMOW YacThIO
KOTOPOU SABJIIETCS XUMHUUYECKAsi KapTUHA MUDAa,
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YpPOBHIO pa3BUTHS HAyKd U
OOIIIECTBEHHOH NMPaKTHKH, B TOM YUCIIE U XUMHUYECKHUM;
5) oceoenue couuambHBIX HOPM, MPaBWIJI TOBEACHHS, pojicii U (HOpM CONMAIBHON JKU3HH B
COLlMyMe, MPHUPOJEC W YACTHOM >XKMU3HU HAa OCHOBE SKOJOTUYECKOM KYJIbTYpbl U 0€30macHOro
oOpalleHus ¢ BelIeCTBaMU U MaTepralaMy;
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6) @opmuposanue KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIICHHH CO CBEPCTHHKAMH |
B3pOCIBIMH B TIpolecce  oOpa3oBaTenbHOM,  OOIIECTBEHHO  IOJIE3HOHW,  y4eOHO-
UCCIIEI0BATEIIbCKOM, TBOPUECKOM M APYTUX BHIIOB JIESITEILHOCTH, CBSI3aHHBIX C XUMHUCH.

2. MeTanpeaMeTHbIe pe3y/ibTaThI:
1) onpeodenenue uencit coOCTBEHHOr0 OOydYEHHS, MOCTAHOBKA W (POPMYIHpOBaHHE i CeOs
HOBBIX 33]1a4;
2) naanuposanue TYTEH IOCTIDKEHHS IKEJAeMOro pe3ysibTara OOy4YeHHS XHMHH Kak
TEOPETUYECKOT0, TAK U SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue cBOUX NEHCTBUI C IJIAHUPYEMBIMH PE3yJbTaTaMH, OCYUecmeiernue KOHTPOIIS
CBOEGH JIEATENILHOCTH B IPOLIECCE AOCTIDKEHHS pe3yibTara, onpedeienue CIOCOO0B JEHCTBHMA
IIPH BBINOJIHEHUH J1a00paTOPHBIX U MPAKTUUYECKUX PabOT B COOTBETCTBHUH C NMPABUIAMH TEXHUKU
0e30I1acHOCTH;
4) onpeodenenue WCTOYHUKOB XUMHYECKOW HMH(MOPMAIIUH, MOJYYEHHE M aHAIN3 €€, CO3aHue
MH(POPMAIIMOHHOTO MPOAYKTA U €r0 MPEe3eHTALHS;
5) ucnonvzo6anue OCHOBHBIX WHTEIICKTYaJbHBIX OICpAIMii: aHATM3a W CHHTE3a, CPABHEHUS H
cHCTeMaTH3alny, 0000IIEHUS M KOHKPETH3AIHH, 6bli6/1eHie TIPUINHHO-CIICACTBEHHBIX CBSI3EH U
nocmpoerue JTOTHUYECKOTr0 PAcCyKIEHUS U YMO3aKIIIoueHus1 (MHAYKTUBHOTO, IEAYKTUBHOTO U IO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOT'O COJICPKAHMUS;
6) ymenue co3maBath, IPUMEHSATH U IPEOOPA30BHIBATH 3HAKA U CHMBOJIBI, MOJIEIN U CXEMBI IS
peleHus yaeOHbBIX U MO3HABATEIbHBIX 3a/1a4;
7) ¢opmuposanue W pazeumue SKOJIOTHYESCKOTO MBIILICHUS, YMEHHE MPUMEHATh €ro B
MO3HABATEIbHON, KOMMYHUKATHBHOM, COIIMAJIbHONH TpAKTHKE U  NpOoQecCHOHATHHOM
OpHUEHTAIINH;
8) cenepuposanue uneit n onpeneieHHe CPECTB, HEOOXOAUMBIX ISl UX PEaTU3alHH.

3. IlpeameTHbIe pe3yJIbTAThI:

BbinycKHUK HAyuyMTCS:

e XapakTepu3oBaTh  OCHOBHbIE  METOAbl  NO3HAHWS:  HAOJIOJEHHE, HU3MEpPEHHE,
HKCIIEPUMEHT;

e OmnucelBaTh CBOHCTBA TBEPABIX TeJ, )KUJIKUX, Fa3000pa3HBIX BELIECTB, BB UX
CYIIECTBEHHbIE TPU3HAKH;

e PackpplBaTb CMBICII OCHOBHBIX XMMHMUYECKHX IOHITHM  «aTOM», «MOJEKYJIay,
«XUMHUYECKHUI JIEMEHT», IPOCTOE BEIIECTBO», KCI0KHOE BEIIECTBO», «BAJCHTHOCTHY,
«XUMUYECKas peaklus», UCIO0JIb3ysl 3HAKOBYIO CUCTEMY XUMUU;

e PackppIBaTh CMBIC]I 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSHCTBA, COCTaBa,

ATOMHO-MOJIEKYJISIPHON TEOPHH;

PaznuuaTh XMUMHUYECKHE U (PU3HMUECKUE SIBIICHHUS,

HazpiBaTh XUMHUYECKHUE DTIEMEHTHI,

OnpenensTb cOCTaB BELIECTB M0 X (HopMyIiaM,

OnpenensTh BaJICHTHOCTh aTOMa 3JIEMEHTa B COETUHEHUSX;

Onpenenars THII XUMUYECKUX PEAKIUH,

HazbiBaTh Npu3HAKK U YCIOBUSI MPOTEKAHUS XUMUYECKUX PEaKIHil;

BbIABIATE NpU3HAKK, CBUAETEIBCTBYIOIIUE O MPOTEKAHMHM XUMHUYECKOW pEakUMH IpU

BBITNIOJTHEHUHM XUMHUECKOTO OIIbITA;

CoctaBnars GopmMyIibl OMHAPHBIX COEIUHEHUH,

CocTaBnaTh ypaBHEHUSI XUMUYECKUX PEAKIUH,

CobmroiaTh npaBuia 0€300aCHOCTH padOTHI P MPOBEICHUH OIBITOB,

[Tonp30BaTbes 1a0OPaTOPHBIM 00OPYAOBAHUEM U TTOCYIOH,



BBIUuCIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,

Bbruncnste MaccoBYIO 10J1F0 XUMUYECKOTO 3JIeMEHTa 1o (hopmyIie coeTuHeHus,
Bbruncnsate Koin4yecTBo, 00bEM WJIM Maccy BELIECTBa IO KOJIWYECTBY, 00bEMY, Macce
pEareHToB WK MPOJYKTOB PEAKLIUH,

XapakTepu3oBath PU3NIECKUEC K XUMUIECKUE CBOWCTBA MTPOCTHIX BEIICCTB: KUCIOPOIA U
BOZOpOAA,

[Tonydats, cOOMpaTh KUCIOPO U BOJAOPO/I,

Pacrio3naBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPOI,
PackpsiBaTh cMbIC 3aKOHAa ABOTraapo,

PackpbiBaTh CMBICI OHATHI «TEIIOBOM A (HEKT peakIiumy, «MOJIIPHBIA 00BEM»,
XapakTepr3oBath (U3MYECKUE U XUMHUUECKHE CBOICTBA BOJBI,

PackpbIBaTh CMBICI IOHATHS «PacTBOP,

Beruucisate MaccoByrO 10JIK0 PpAaCTBOPEHHOTO BEILIECTBA B pacTBOPE,

[IpuroroBiATE PaCTBOPHI C OIIPEAEIEHHON MaCCOBOM J10JIEW PACTBOPEHHOIO BEILIECTBA,
HaspiBaTh coequHeHNs M3yYeHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB,
XapakTepru3oBath  (PU3MYECKHE W XUMHYCCKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKHUX BEILECTB: OKCUI0B, KUCIOT, OCHOBAHUM, COJIEH,

OnpenensTb NPUHAIIEKHOCTb BEIIECTB K ONPEEIEHHOMY KJIacCy COeAMHEHUH,
CocraBnsatb HOpMyIbl HEOPTAHUUECKUX COSTUHEHUN N3YYEHHBIX KJIACCOB,

[IpoBOAUTH OMBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA M3YUYCHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIECTB,

Pacmno3naBaTh ONMBITHBIM MyTEM PAaCTBOPHI KHUCIIOT M LIEIOYEH MO U3MEHEHHH OKPACKH
WHJUKATOpA,

XapakTepu30oBaTh B3aUMOCBSI3b MEXKY KJIACCAMU HEOPraHUYECKUX COCANHEHUH,
PackpriBats cmbicn [lepuoanueckoro 3akona J[. . Menneneesa,

OObsicHATh (PU3MYECKHIA CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa XHUMHUYECKOTO
AJIEMEHTa, HOMEPOB IPYMIIbI U ieproaa B nepuoandeckont cucreme . 1. Menaeneena,
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHs CTPOCHHsSI aTOMa, CBOWMCTB JJIEMEHTOB B
npejesiax MajiblX TIEPUOJIOB U TJIABHBIX MOATPYI,

XapakTepu30BaTh XMMHUYECKHE 3JEMEHTHI (OT BOAOPOAAa 10 KalblMs) Ha OCHOBE HX
noJyio>keHus B nepuonanyeckoir cucteme JI. . MenneneeBa u ocoOeHHOCTENW CTpOEHUS
aTOMOB,

CoCTaBIISAITh CXEMBI CTPOSHUSI aTOMOB MEpBbIX 20 3JIEMEHTOB MEPHOIUICCKON CHCTEMBI
J1. 1. Menneneena,

PackpbiBaTh CMBICIT OHATHI «XUMHYECKAs CBSI3bY, «AJIEKTPOOTPUIIATETLHOCThY
XapakTepu3oBaTh ~ 3aBUCUMOCTh  (DM3MYECKHX  CBOWCTB  BENIECTB OT  THUMA
KPUCTAJUTMYECKOUN peIeTKH,

Onpenensats BUA XUMHUYECKOUN CBSI3M B HEOPTAHMUECKUX COSTMHEHUSX,

N300pakath CXeMBl CTPOCHHSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMU BHJIAMHU
XUMUYECKHUX CBSI3EH,

PackppiBaTh CMBICT  TOHSTHH  «HMOH», «KAaTHOH», «AHUOH».  «AJIEKTPOIUTHDY,
CHEDJIEKTPOIUTBDY, <«AJIEKTPOIUTHYECKAsT JUCCOLUALUA», «OKUCIUTENbY, «CTENEHb
OKHCJICHUS». «BOCCTAHOBUTENbY. «OKUCIICHHE. «BOCCTAHOBIICHUEY,

OmnpenensiTh cTeneHb OKUCIEHUS aToMa 3JIEMEHTa B COEIMHEHU N

PackpriBaTh CMBICIT TEOPHUH SIEKTPOJIUTHUECKUX JUCCOIHAIIIH,

CocTaBisiTh ypaBHEHUS AIEKTPOIUTHUECKON TUCCOLMALIMN KUCTIOT, IET0YeH, CONEH,
OOBACHUTD CYIIHOCTH MPOLIECCa AIEKTPOIUTUUECKON TUCCOLMALNN U PEAKIIMM HOHHOTO
oOMeHa,

CocTaBUThH MOJHBIE U COKPAILlEHHbIE HOHHBIE YPaBHEHUsI peakiuii oOMeHa



e Omnpenenars BO3MOXKHOCTb IPOTEKaHUs PeaKLMii HOHHOTO OOMEHa,

e [IpoBoauTh peakuuy, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BELIECTB,

e Omnpenenars OKUCIUTEIb U BOCCTAHOBUTEIb

e CocTaBiATh ypaBHEHUS OKUCIINTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM,

e Ha3biBaTh (paKkTOpBI, BAUAIONINE HA CKOPOCTh XUMUYECKON peaKIui,

e KiaccupuuupoBarh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM U CBOWCTBAMHU
HEMETAJIJIOB,

e [IpoBOAUTH ONBITHI 1O MOJYYEHUIO, COOUPAHUIO M U3YUYCHUH, XUMHUUECKUX CBOWUCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOrO I'a3a, aMMHaKa,

e Pacrno3HaBaTh OIBITHBIM IIyTEM I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIbIN a3 U aMMUAK,

e XapakTepu3oBaTh B3aMMOCBS3b MEK/y COCTaBOM, CTPOCHUEM U CBOMCTBAMH METAILIOB,

e Ha3bBaTh OpraHMYecKkHe BemleCTBa MO MX (oOpMylie: METaH, 3TaH, STHJIEH, METaHOI,
9TaHOJI, INIMLEPUH, YKCYCHAsI KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAs KUCJIOTA,
OJIEMHOBAs KUCJIOTA, IIII0KO034,

e OueHuBaTh BIMSHME XHUMHUYECKOIO 3arpsA3HEHMs] OKpY’KaloLell cpeibl Ha OpraHusMm
YEJIOBEKA,

e ['paMOTHO 0OpaIaThCs C BEIIECTBAMU B IIOBCEIHEBHON )KU3HH,

e OmnpenensaTb BO3MOXKHOCTb INPOTEKaHUS PEAKLMM HEKOTOPHIX  IPEACTABUTEIEH
OPraHMYECKUX BEIIECTB C KHUCIOPOAOM, BOJOPOJIOM, METa/UIaMH, OCHOBAaHHSIMH,
raJIOT€HaMHU.

BbINyCKHHK MOJTY4YUT BO3MOKHOCTh HAYYUTHCS:

o BI)II[BI/II‘aTI) U TPOBCPATH OKCICPHUMCECHTAJIBHO THIIOTE3bI O XHUMHUYCCKUX CBOMCTBaX
BEII[ECTB HA OCHOBE WX COCTAaBa M CTPOECHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE
PEeaKIuy, O XapaKkTepe U NPOAYKTaX Pa3IMYHbIX XUMAUYECKUX PEaKIIHi,

e XapakTepu3oBaThb BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOICTBaM, yCTaHaBIMBAThb
MPUYHHHO-CJIEACTBEHHBIE CBSI3U MEK/y JaHHBIMU XapaKTEepPUCTUKAMU BEILIECTBA,

e (CocCTaBiATh MOJICKYJIAPHBIC U IMOJHBIC HOHHBIC YPABHCHUA IO COKPAIICHHBIMHA HOHHBIM
YpaBHEHUSIM,

e [IporHo3upoBaTh  CIOCOOHOCTH  BEUIECTBA  MPOSIBISATH  OKUCIUTENBHBIE WM
BOCCTAHOBUTEJIbHBIE CBOICTBA C YUETOM CTEIECHEN OKUCIEHHUS 3JE€MEHTOB, BXOIAIIUX B
€ro COCTas,

e CocCTaBisITh YpaBHEHUA peaKkuuid, COOTBETCTBYIOIINX IIOCJIEI0OBATEIILHOCTH
npeBpameHHﬁ HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

L BI)II[BI/IFaTB U TMPOBEPATH ISKCHICPUMCHTAJIBHO THUIIOTE3bI O PE3YyiIbTaTax BOSHCﬁCTBHﬂ
pa3INyYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOH peaKkiuy,

e lcnonk30BaTh MPHOOPETEHHBIC 3HAHUS ISl SKOJOTHYECKH TPAMOTHOTO TOBEACHHS B
OKpY>Karolleu cpene,

e lcrons30BaTh HpI/IO6peTeHHI)Ie KIIFOYCBBIC KOMIICTCHIMKW IIPHU BBIITOJHCHHUU ITPOCKTOB U
yueOHO-UCCIEeOBATENIbCKUX 3a/ay IO HM3YYEHHUIO CBOWCTB, CIOCOOOB NONy4YeHHUS U
pacro3HaBaHMs BEIIECTB,

e OOBEKTUBHO OLICHUBATh UH(GOPMAIIUIO O BEIIECTBAX U XUMHUYECKHUX IIPOIECCaXx,

e Kputndeckun OTHOCUTHCS K TICEBJIOHAYIHON MHPOPMAIIMH, HETOOPOCOBECTHOHN peKIame B
CpeICTBaX MaccoBOM nH(popManuu,

e (Oco3HaBaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUN 1O XUMHHM JUIsI TPaKTUYECKOU
JeATETbHOCTH YEJIOBEKA,

e CozmaBaTh MOJICIH U CXEMBI IJIsl pelieHus Y4eOHbBIX U TTO3HABaTeNbHBIX 33a4, TOHUMATh
HEOOXOMMOCTh COOJIIOJICHHSI TPENNUCAHUN, TpeAsiaraéMblX B HHCTPYKIHUSAX 10
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U JP.



Conep:xkanue TeM y4eOHOI0 mpeaMeTa

IMoBTOpeHue n 06001IeHNE cBeeHNH TT0 Kypcy 8 kiacca (5 4.)
bunapusie  coenmuuenus. Okcunpl — coneoOpasyole U HecojeoOpas3yrollue.
I'mapokcuapl: OCHOBaHUS, aMQOTEpHBIE THAPOKCHUIBI, KUCIOPOACOAEPKAIIUE KUCIOTHI.
Cpennue, Kuciple, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o001ieHne cBeIeHUH 0 XMMUYECKUX peakuusx. Kiraccupukanus XuMUYeCKuX peakuuit
[0 pa3IMYHBIM MPHU3HAKAM: COCTaBYy M UHUCIY pearupyromux U o0pa3yloIIUXcs BEUIECTB,
TeIIoBOMY 3G (HeKTy, 00paTUMOCTH, U3MEHEHUIO CTEIIEHEH OKHCICHUS JIEMEHTOB, 00Pa3yIOIIIX
pearupyrouye BEUIeCTBA, arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIECTB, MCIOIb30BAHUIO
KaTajau3aTopa.

[lonsiTue O CKOpOCTM XUMHYECKOW peakuuu. DakTopbl, BIMSIOIIKE HA CKOPOCTh
XUMUYECKUX PEAKIUU: TPUPOJAa PEearupyrolnx BEIIECTB, WX KOHIICHTpAILMs, TEeMIIepaTypa,
IJIOIIA b CONPUKOCHOBEHUS, HANIMUKE KaTanu3aTopa. Karanus.

JleMoHCTpaL Ul
O3HakoOMJIEHUE C KOJJIEKLIMSIMU METAJNIOB U HEMETAILIOB.
O3HakOMJIEHUE C KOJJIEKLIUSIMU OKCUOB, KUCJIOT U COJEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKkuu OT IPUPOAbl PEAarupYyIOIINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakIuu OT KOHILEHTPAIMU pearupyrommx
BELIECTB.

e 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peakuuu OT IUIOLAAM CONPUKOCHOBEHMS

pearupyomux BemecTB (KUK CI0N»).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMH OT TEMIIEPATYPhI pEarupyroIiuX BEIIECTB.

JlabopaTopHbIe ONBITHI

* B3aumoselicTBe aMMuaKka U XJOpOBOIOPOIa.

* Peakuus HeMTpanu3anuu.

* HabGmoienne TernoBoro 3¢ dekra peakiini HeUTpaan3aini.

* BzaumoseiictBue cepHoit KucioTsl ¢ okcuaom meau(1l).

* PaznoxeHnue nepokcuia BOJIOPOAa ¢ MOMOIIBIO KaTanasbl KapToges.

* 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW pEaKIMU OT MPUPOJbl PEarupyrolluX BEHIECTB Ha
IpUMepe B3aUMOJIEUCTBUS PACTBOPOB THOCYNIb(ara HATpus U Xjopuzaa Oapus, THOCYIbdaTa
HaTpUs U COJITHOW KHUCIIOTHI.

* 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PpEAKIMW OT TMPUPOABI METALUIOB TIPH HX
B3aUMOJIEICTBUU C COJITHOM KHUCIIOTOM.

* 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKIMh OT TPUPOJALI KHUCIOT TPHU HX
B3alMOJICHCTBUH C KEJIE30M.

* 3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIMU OT TEMIIEPATYPHI.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOMN pPEAaKIIMU OT KOHIEHTPAI1H.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliiy OT IUIOUIaId COMPUKOCHOBEHHUSI
pearupyromux BeIecTB.

* 3aBUCUMOCTb CKOPOCTH XHMUYECKOM peaKku OT KaTalnu3aTopa.

XuMHYeCKHE Peakii B pacTBOPax 3j1eKkTpoauToB (10 1)

[Tonsitne 00 SJIEKTPOIUTHYECKON UCCOIMAIMN. JIEKTPOJUTHI M HEIIEKTPOJIUTHI.
MexaHu3M QUCCOLMAIMN  DIEKTPOJIUTOB C PAa3IMYHBIM  XapakrepoMm cBsizu. (CreneHb
AIIEKTPOJIUTHYECKON aucconranii. CUIbHBIE U C1a0bIe JIEKTPOIUTHL.

OCHOBHBIE TOJIOKEHHSI TEOPUHU DICKTPOIUTHUYECKON muccoumanuu. Kraccudukanus
WOHOB U WX CBOMCTBA. KMCIOTHI, OCHOBaHMS U COJM Kak 3JEKTponuThl. X knaccudukamus u
aucconualus.



OO0mue XUMHYECKHE CBOMCTBAa  KHUCJIOT: HW3MEHEHHE OKPAacCKH  HMHJUKATOPOB,
B3aUMOJICHCTBHE C METaulaMd, OKCHJAAMU W TUIPOKCHIAMU METAUIOB W COJISIMH.
MonekynsipHble 1 HOHHBIE (IIOJTHBIE U COKPAILICHHBIE) YPaBHEHUS peakuuid. XUMUYECKUIl CMBICI
COKpALICHHBIX YPaBHEHUH. Y CIIOBHS NMPOTEKAHUs PEAKLUI MEXIY 3JEKTPOJUTAMH 1O KOHIIA.
Psn akTMBHOCTH MeTaIIOB.

OO0mue XMMHUYECKHE CBOWCTBA IIENOYEH: B3aMMOJCUCTBHE C KHUCIOTaMH, OKCHIAMH
HeMeTalyioB, cojsiMu. OOmMe XUMHUYECKHE CBOMCTBAa  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICVICTBUE C KUCIOTaMH, PA3JIOKEHHUE IPU HATPEBAHUH.

OO0mue XUMHUYECKHME CBOWCTBA CpPEJHUX COJICH: B3aWMOJEWUCTBHE C KHUCIOTaMH,
LIEJI0YAMH, COJISIMU U METAJUIaMU. B3auMoaencTBue KUCIBIX COJIEN CO MIEIOYaMH.

I'uaponu3 kak OOMEHHOE B3aUMOJCHCTBHE COJICH ¢ BOJOW. I MIposM3 COJMM CHIIBHOTO
OCHOBaHUSI MU cNaboi KUCIOTBHL. [WApPONIU3 COMM CIaboro OCHOBAaHUS WM CHIIBHON KHCIIOTEHI.
Bonopoansrii mokazarens (pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUW, OKCHUJIOB U COJIEH B CBETE€ TEOPHH DJICKTPOITUTHUYECCKOM
JUCCOLIMAIIUH U MIPEICTABICHHUI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

JdeMoHcTpannn

e lcnbITaHKe BEMIECTB U KX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTb.

e 3aBHCHUMOCTH JIEKTPONPOBOJTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIHH.

e J[BMKEHHE OKPALICHHBIX HOHOB B 3JICKTPUYECKOM ITOJIE.

e Ormpenenenne xapakTepa Cpeibl B pacTBOpax COJCH.

JlabopaTropHble ONBITHI

* JInuccoumanust cadbiX IEKTPOIUTOB HA TPUMEPE YKCYCHOM KHCIIOTHI.

* I3MeHeHne OKpacKu UHAUKATOPOB B KUCIIOTHOM CpeJie.

* Peakuus HelTpanu3anuy pacTBOpA WEIOYHU Pa3IMUYHBIMU KUCIOTaMHU.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3aumMoelicTBUE ¢ Pa3IMUYHBIMU KUCIOTaMHU.

* B3aumoielicTBie CHIIBHBIX KUCIOT ¢ okcuaoMm Menu(1l).

* B3aumo1eiicTBHE KUCIOT C METANIAMMU.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [lonydeHnue CTy1HSI KDEMHUEBOW KUCIIOTHI.

» KauecTBeHHas peakilus Ha XJIOPUI- WIH CyIb(aT-uOHBI.

* I3MeHeHne OKpacKu MHIUKATOPOB B IIEIIOYHOM Cpelie.

* B3anmoielcTBrE IET0YEHN C YIIEKUCIIBIM Fa30M.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero paznoxenue.

* BzaumopeiicTBre kapOOHATOB € KUCIOTaMHU.

* [Tonyuenue runpokcuna sxenesa(Ill).

* BzauMopeiictBue xene3a ¢ pactBopoM cyibdaTta meau(1l).

IIpakTHyeckne padoTsl

1. Pemenue 3xcriepuMEHTAIBHBIX 33/1a4 TI0 TeMe «DIEKTPOIUTHUECKAST TUCCOIUAITHS.
Hemerasuibl 1 ux coequnenus (25 4.)

CTpoeHne aToOMOB HEMETA/NIOB M MX IOJOKEHUE B MEPHOINYECKON cucteme. Psn
ANEKTPOOTpULIATENbHOCTA. Kpucraminueckue pemeTkd HEMETANIOB — MPOCThIX BEHIECTB.
dusnueckue CcBoiicTBa HeMmeTamioB. OOmMe XUMHUYECKHE CBOWMCTBA  HEMETAJIOB:
OKHCIIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKYJ. DPU3MYECKHME M XUMHYECKHUE CBOWCTBA
rajoreHoB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB TJIOTEHOB B 3aBUCHMOCTH OT HX IMOJIOKEHUS
B MEPUOAMYECKOM cucTeMe. HaxoaeHue TrajlloreHOB B MPUPOJE M HUX IMOJYYEHHE.
buonornyueckoe 3HadyeHNE U TPUMEHEHUE TAJIOTEHOB.

lanoreHoBOIOpOABI W COOTBETCTBYIOIIME MM KHUCJIOTHI: IUIABUKOBAsA, COJISHAs,
OpomoBoAOpOoHAas, HoAOBoAopoaHas. ['amoreHuanl. KauecTBeHHBIE peakIMM Ha TaJOreHU/I-
noHbl. [IpuMeHeHne coeMHEHNN TAIOT€HOB.
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OO6mras xapakrepuctuka aneMeHToB VIA-rpynmbel. Cepa B mpupoje U €€ TMOTydeHHE.
AnnorponHbsle MoAM(UKALMK Cepbl M HMX CBOHCTBA. XMMHUYECKHE CBOMCTBAa Cephl U e¢
IIPUMEHEHHE.

CepoBoIOpOJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, MOIyYCHUE U
3HadyeHue. CepoBogopoaHas kuciota. Cynabpuabl ¥ ux 3HaueHue. JIroMUHOPOPBHI.

Oxcun cepoi(IV), cepuucras kucnora, cynbputsl. KauecTBeHHas peakiust Ha CyIbQHT-
HOH.

Oxcup cepri(VI), cepras kuciora, cyabdarsl. Kpucramioruaparsl.

CepHas KHCIIOTa KaK CHJIBbHBIN 3J1eKTposuT. CBOMCTBA pa30aBICHHON CEPHOM KHCIIOTHI
KaK THUNWYHOW KHUCIOTHI: B3aWMOJICHICTBHE C METaUlaMH, OCHOBHBIMH U aM(OTepHBIMHU
OKCHJaMM, OCHOBAHUSAMHU U aM(OTEPHBIMU T'MJIPOKCUIAMHU, cosMU. KauecTBeHHas peakuus Ha
Cynb(haT-HoH.

OOmast xapakrtepuctuka »3jieMeHToB VA-rpynmbsl. A30T, CTpPOEHHE €ro aroma
1 MoJiekynbl. dusnueckre 1 XuMUYECKHE CBOWCTBA U IPUMEHEHUE a30Ta. A30T B IPUPOJE U €r0
OuoJsIorn4ecKas poib.

AMMHaK, CTpOSHHE MOJIEKYJIBI U (PU3MYECKHe CBOMCTBA. AMMHAYHasl BO/IA, HAIIATHIPHBIH
CIMPT, TUApaT amMMmHaka. JlOHOPHO-aKLENTOPHbIH MEXaHU3M OOpa30BaHMs CBSI3M B KaTHOHE
amMMoHHUs. BoccraHoBuTenbHble cBoiicTBa amMmuaka. CojlM aMMOHUST U HMX HPHUMEHEHHE.
KauecTBeHHas peakuiys Ha KATHOH aMMOHMUS.

Oxcuzpl a30Ta: HecoiaeoOpa3ylomue U KUCIOTHBIE. A30THUCTast KUCIOTa WM HHUTPHTHI.
A30THas KUCIOTa, €€ IOJIy4YeHue U cBoiicTBa. Hurpatsl.

®ocdop, crpoerne atoma u amtorporus. Docounpl. Pochun. Oxcun dochopa(V) u
dhochopnas (oprodocdopHas) kuciora. Docharsl.

OOmass xapakTepucTuka 371eMeHTOB [VA-rpynmnbl: OCOOEHHOCTH CTPOEHHUS aTOMOB,
IIPOCTBIX BEUIECTB M COEAVHEHUH B 3aBUCHUMOCTHU OT IIOJIOKECHMSI 3JIEMEHTOB B IIEPUOIUYECKON
cuctemMe. Yriepoa. AIOTporHble MoauduKauu: anMas, rpadpur. AmMopdHbBIN yriiepona: caxa,
aKTUBUPOBAHHBIM yroib. AjpcopOums. XuMmuyeckue cBoiicTBa yrieponaa. Kokcoxummuueckoe
MIPOU3BOJICTBO U ero npoaykuus. KapOusl.

Oxcun yrnepozaa(Il): ctpoenue Monekynsl, mosyueHue u coiictBa. Okenp yraepona(IVv):
CTPOEHHE MOJIEKYJIbl, MOJIydeHHE U CBOICTBa. YrojpHas Kuciaora. Conu yroibHON KHUCIOTHI:
KapOOHATHI U THAPOKapOOHaThl. TeXHUYecKas U MUIIeBas coJa.

Opranuyeckast XuMusi. YTJI€BOJAOPOIBI.

Mertan, 3TaH M OpomaH Kak MpeJesbHblE (HACHIIIEHHbBIE) YIJIEBOAOPOJbl. DTHIEH U
alleTWIEH KakK HeIpeelbHble (HEHACBIIEHHbIE) YIIIeBOOpobl. CTpyKTypHbIE (HOpMYIIbI
BenlecTB. ['openne yraeBonoponos. Peakunn neruipupoBaHus NIpeaebHbIX YTIIEBOIOPOAOB.

CnupThl. DTUIOBBIM CHOUPT, €r0 MOJy4yeHUE, MPUMEHEHHE U (PU3HOJIOrHYecKoe JIeHCTBUE.
TpéxaToMHBIN COMPT MIUMIEPUH. YKCYCHas KUCIOTa KaK MpeICTaBUTEIh KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenue aroma M HaxoxJaeHwe B mnpupoge. Cummuasl v cwiadH. CBoilcTBa
kpemuus. Oxcun kpemuus(IV). Kpemuueast kucnora u e€ coinu.

[IpousBoncTBO cTekna M 1eMeHTa. [Ipoaykius CHUIMKATHOW MPOMBIIUIEHHOCTH:
OIITUYECKOE BOJIOKHO, KepaMuka, Gapdop, dpasHc. OnTuueckoe BOJIOKHO.

Hemerannsl B mpupoae. @PpakiMOHHas MEpPEeroHKa >KHUIKOTO BO3AyXa Kak CHocod
MOJy4eHUsl KHCIopoa, azoTa M aproHa. llomydyenue ¢ocdopa, KpemHus, Xjaopa, HoOJa.
DIEeKTPOIN3 PACTBOPOB.

IlonyyeHne cepHOM KHCIOTBI: CBIPbE, XHMH3M, TEXHOJOIMYECKas CXeMa, METOJ
KUITALIETO CJI0s, MPUHIMIIBI TeIJI000MeHa, MPOTUBOTOKA U UpKyisiuuu. OneyMm. [IponsBoactso
aMMHaKa: ChIpbC, XUMU3M, TEXHOJIOTUYECKAs CXEMa.

JleMoHCTpanun

e Komnekuus HeMeTaIoB.

e Mojenu KpUCTAIIIMYECKUX PELICTOK HEMETAIIJIOB: aTOMHbBIE 1 MOJIEKYJISIPHBIE.
e (O30HATOpP U NPUHLMIIEI €r0 pabOTHI.



['openune HemMeTaIoB — MPOCTHIX BEIIECTB: cepbl, hocdopa, APEBECHOTO yTIIsl.

OO0pa31bl raoreHoB — MPOCTHIX BEIIECTB.

B3aumonencTBue rajloreHoB ¢ MeTauIaMu.

BeiTecHenue xyopa 6poMOM MM MOAA U3 PACTBOPOB UX COJIEH.
Kosneknus npupoaHbIX COETMHEHUH XII0pa.

B3anMozeincTeue cepsl ¢ METalIaMH.

I'openue cepsl B KUCIIOPOLE.

Komnexnus cynbGuaHbIX pyI.

KavectBenHas peaxiust Ha Cylb(UI-UOH.

ObecrBeunBaHNe OKPAIICHHBIX TKAHEH CEPHUCTHIM Tra30M.
B3anMozeincTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

OO0yrirBaHNue OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM.

Jnarpamma «CocTaB BO3IyXay.

Buneodparmentst u cnaiinst «[Ituubu 6a3apbi».

[Tonyuenue, coOupanue u pacro3HaBaHUE aMMHAKa.

Pa3noxxenne Ouxpomara aMMOHHUSL.

BzanmopelicTBre KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.
['openue uepHOro nopoxa.

Paznoxenne HUTpaTa KaJus ¥ TOPEHUE B HEM JJPEBECHOTO yrOJIbKa.
OO0pa3iubl MPUPOIHBIX coeaMHEHUN (ocdopa.

I'openue hocdopa Ha BO3yxe U B KUCIOPOJE.

[Tonyuenue 6enoro ¢ocdopa u UcTIbITAHUE €r0 CBOMCTB.
Komnekuus «O0pa3sipl IPUPOIHBIX COSTUHEHUH YIIepoaay.

[Moptper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEILIECTB WJIH

AKTUBHUPOBAHHBIM yl"J'IéM.
YeTpolcTBO IPOTUBOrasa.
Monenu MOeKys MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3anmoneiicTBue 3TrieHa ¢ OpOMHOI BOZOM M pacTBOPOM IepMaHraHaTa Kajius.

OOure XMMHUYecKre CBOMCTBA KUCIIOT Ha PUMeEpPe YKCYCHOM KHCIOTHI.
KauecTtBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

Komnnexknust «O6pa31sl MpUPOIHBIX COSAMHEHUI KPEMHHUS.

Komneknus crekiia, KepaMUKH, IEMEHTA U U3/1EIINN U3 HUX.

Komneknus mpoayKIuy CHIMKAaTHOW IPOMBIIUIEHHOCTH.

Buneodparments! u cnaiinpl « Ipon3BoACTBO CTEKIIA U IEMEHTAY.
Komnexkuust «IIpupoaHeie coequHEHNS HEMETAIIIOB.

Buneodparmentst u cnaiinpl «@pakiioHHast EPEeroHKa KUAKOro BO3IyXay.

11

Ta3oB

Buneopparmentst u cnaigsl  «lloidydenne Bojgopona, KHCIOpPOJa M TajOreHOB

NEKTPOIUTUYECKUM CIIOCOOOM).

Monenu annaparoB AJ1s IPOU3BOACTBA CEPHON KUCIIOTHI.

Moenb KUISIIEro CIosl.

Monenb KOJJOHHBI CHHTE3a aMMHaKa.

Buneodparments! u cnaiinbl « Ipon3BoACTBO CEPHOI KUCIOTHI».

Buneodparments! u cnaitnpl « Ipou3BoacTBO aMMuaKay.

Komnekuust «CpIpbe 1715 OTyYEHUS] CEPHOU KHCIOTBD.
JlabopaTopHbIe ONBITHI

* Pacrio3HaBaHue rajgoreHu-MOHOB.

» KauecTBeHHbIe peakiuu Ha CyJlb(aT-uOHBI.

» KauecTBennasa pCaKknrdg Ha KaTUOH aMMOHUA.

* X¥MUYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK AJIEKTPOJIUTA.
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» KauecTBeHHbIE peakiuu Ha ¢ocdar-uoH.

* [TosrydeHue U CBOMCTBA YrOJIBbHON KUCIIOTBHI.

» KauectBeHHas peakuus Ha KapOOHAT-HOH.

* [IponyckaHnue yriieKucioro raza 4yepes3 pacTBOp CHUIJIMKaTa HaTpHsl.
IIpakTyeckue padoTbl

2. VI3yueHne CBOWCTB COJITHOM KHCIIOTHI.

3. M3ydeHne CBOWCTB CEpHOM KHUCIIOTHI.

4. [lonydyeHrne aMMHaKa 1 U3y4eHHE €ro CBOMUCTB.

5. [lonydyenue yrinekucioro rasa. KayecrBeHHast peakiiysi Ha KapOOHaT-UOHBI.

MeTtasiibl 1 ux coenuHenusi (17 1)

IlonoxeHnne MeTaAUIOB B IEPUOAUMYECKOM CHCTEME XUMHUYECKHX »diemeHToB JI. .
MenpeneeBa, CTpOCHME AaTOMOB M KPUCTAJUIOB METAUIOB. Meramudeckass CBsA3b U
MeTaJlJIM4ecKasl KpUCTaJIMueckas pemeTka. Pu3nyeckue CBOMCTBA METAJUIOB: JJIEKTPO- U
TEIUIONPOBOJHOCTb, OTPAXKAIOIAsl CIIOCOOHOCTb, IUTACTUYHOCTh. YepHBbIE U IIBETHBIE METAJIIBI.

MerTtannbel Kak BOCCTAHOBUTENN. DJIEKTPOXUMHUYECKHUI psii HanpshkeHu. BzanmonelictBue
METAJIJIOB C HEMETAJIIAMH, OKCUJAMH, KUCIIOTAMHU, COJIIMU. AJIFOMUHOTEPMHS.

OO6mass xapaktepucTuka 351eMeHTOB [A-rpynnbel. OKcUAbBl M TUIPOKCHJIBI ILEIOYHBIX
METaJIJIOB, UX IIOJIy4€HHE, CBOWCTBA, IIPUMEHEHUE. BakHelye cou IEeJ0YHbIX METAIUIOB, X
3HAYEHUE B IPUPOJE U KU3HU YEIIOBEKA.

O6mass  xapakrepuctuka  3yeMeHToB  IIA-rpynmbl.  Oxcuabl W THJIPOKCHJIBI
LIEJIOYHO3EMENbHBIX METAJIOB, UX IIOJIY4EHHE, CBOWCTBA M INpUMEHEHME. Baxneilmume conu
LIEJIOYHO3EMENbHBIX METAUIOB, X 3HAYEHHE B IPHUPOJE U KU3HM yesoBeka. KapOoHaTsl U
T'MJIPOKapOOHATHI KaJIbIIMA.

Bpemennas 1 nocTosiHHas )KE€CTKOCTh BOJbl. CIOCOOBI yCTpaHEHUs] BpEMEHHON JKECTKOCTH.
CriocoObl ycTpaHeHUs MOCTOSTHHOM JKECTKOCTH.

CoenvHeHus allOMHUHHMS B IpHpojae. XUMHUECKHE CBoicTBa amtoMuHUS. OCOOEHHOCTH
OKCHJIa U THAPOKCHJA AIOMUHUS Kak aM(pOTEpHBbIX coeMHEeHUNH. BaxkHeine conu anoMuHus
(x;mopun, cynbdar).

OcobeHHocTH cTpoeHMsI aToma skene3a. JKeme3o B mpupone. Baxueilmue pyasl xkenesa.
[Tonyuenune uyryna u cranu. Oxcuasl u ruapokeuast xeneza(ll) u (III). Conu xeneza(1l) u (11I).
OOHapy)xeHue KaTHOHOB jKeJe3a B pacTBOpe. 3HAUCHUE COSAMHEHUI Keresa.

Koppo3us razoBas (Xumuueckas) U 3JI€KTPOXUMUYECKasl. 3alluTa METAIJIOB OT KOPPO3HH.
Meranmnel B npupoge. Ilonstme o wMetammyprud. YepHas W LBETHAas METAJLTYpIHUs.
[Inpomertammyprusi,  THAPOMETAJUIYPTHs,  dJEKTpoMeTaiuyprus.  JIOMEHHBIM  mporecc.
IlepepaboTka uyryHa B cTaljib. DJIEKTPOJIN3 PACIIJIABOB.

JleMoHCTpaLun

e BsammMmopeincTBue HaTpus, JIUTHS U KaJIbLIMS C BOJOM.

I'openne HaTpusl, MarHus U JK€J€3a B KUCIOPOJE.
Bcemnbllka TepMUTHOR CMECH.
B3anMozencTerue cMecu IMOPOLIKOB CEPBI U XKENE3a, LIMHKA U CEPBI.
BzaumopeiicTBre alfOMUHUS C KUCIOTaMH, IIEI09aMU B BOJOM.
B3auMopeiicTBue xee3a U MEIH € XJIOPOM.
B3anmoneiicTBre MenM ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHUCIOTOM
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
Oxpacka mIaMeHu COeAMHEHUSIMH LIEJIOUYHBIX METAJIIIOB.
Oxpacka IIaMeHu COEAMHEHUSAMH 1ET0YHO3EMENBHBIX METAILIOB.
l"amenue n3BeCTH BOJOM.
ITonydeHne k€CcTKOM BOJIbI B3aMMOJEHCTBUEM YTIIEKHUCIIOIO T'a3a ¢ U3BECTKOBOM BOJOM.
YcTpaHeHne BpeMEHHOH KECTKOCTH KUIITYEHUEM U J00aBICHHEM COIBI.
YcrpaneHre moCTOSHHON KECTKOCTH JOOABIICHUEM COJIBI.
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e VoHUTHI ¥ IPUHITUTT UX JEHCTBUS (BUIEO(PArMEHT).

e Koiekuus DIpupoIHbIX COEAUHEHUN aTFOMUHUS.

e BuneodparmenTs! U cnaipl «OKCUI aTFOMUHUSA U €0 MOAU(UKALIUN.

e Jlonyuenue ampoTEepHOT0 r’UAPOKCHIA ATFOMUHHUS U UCCIIEI0BAHHE €r0 CBOMCTB.
e Komnekuus « XMMHUYECKUE HCTOYHUKH TOKAY.

Pe3ynbTarhl AIUTENBHOIO SKCIEPUMEHTA IO M3YYEHHIO KOPPO3UM CTAJIbHBIX U3JEJIUN B
3aBUCHUMOCTH OT YCJIOBHH IIPOLIECCOB.

Boccranosnenue meau u3 okcuaa meau(ll) Bonopoaom.

Buneogparmentst u cnaiinsl «IIpon3BoACTBO YyryHa U CTAJIH.
Buneodparmentst u cnaiinel «/3aemust U3 4yryHa U CTaIN».

Buneodparments! u cnaitbl « Ipou3BOICTBO ATFOMUHUS.

JlabopaTopHbIe ONBITHI

* BzaumopeiictBue xene3a ¢ pactBopoM cynbdara meau(Il).

* [Tony4yeHne U3BECTKOBOW BOJBI U OIBITHI C HEM.

* [Tonyuenue ruapokcunos xeneza(ll) u (111).

» KauecTBeHHbIE peakIMy Ha KATHOHBI JKeJIe3a.

IpakTnyeckne padoThl

6. XKeécTkoCTh BOJIBI M CIIOCOOBI €¢ yCTpaHEHHUS.

7. Perienye sKCriepUMEHTANBbHBIX 33/1a4 110 TeMe «MeTauibi».

Xumus 1 OKpYy:Kaouas cpeaa (2 4)

Crpoenne 3emiau: sJIpo, MaHTHUS, 3€MHas Kopa, JuTtocdepa, ruapocdepa, atmocdepa.
Xumuueckuit coctaB 3emuid. ['opabie mopoasl. Munepansl. Pyasl. OcaouHbie TOPHBIE TOPOIBI.
Ilosie3HblE HCKOTIAEMBIE.

VCTOYHNKHM XMMHUYECKOTO 3arpsi3HEHUs OKpYXaromei cpenpl. [oGanbHbIe SKOIOTHYECKUe
npoOJemMbl  YeloBeYecTBa: HapylIeHHEe OUOTreOXMMHUYECKUX KPYTOBOPOTOB XMMHUYECKHX
3JIEMEHTOB, MOTEIJIEHUE KJIMMaTa, KUCIOTHbIE JOXKAU U JIp. O30HOBbBIE OBIpEL. MeXayHapoIHOE
COTPY/HUYECTBO B 00JaCTH OXpaHbl OKPY)KAIOLIEH Cpeibl OT XUMHUYECKOTO 3arps3HEHUs.
«3eneHas XUMUs».

JleMoOHCTpaLun
Buneogparments! u cnaiinel «CtpoeHne 3eMiid 1 €€ XUMHUYECKHUI cOCTaBy.

Komrekuyst MUHEpaIOB ¥ TOPHBIX NTOPOA.

Komnekuust «Pynel MeTamiosy.

Buneodparments! u ciaiinpl «I mo0anbHbIE 3KOJOTHYECKHE TPOOIEMBI UETOBEUECTBAY.

BuneodparmeHTs! U ciaaiiibl 0 CTENEHN IKOJIOTMYECKON YUCTOThI TOBapa.
JlabopaTopHblie ONBITHI

* I3y4yenue rpanura.

* lI3yyeHne MapKUpPOBOK Pa3IMUHbIX BUAOB IIPOMBIIIJIEHHBIX U IIPOJIOBOJILCTBEHHBIX
TOBAapoOB.

O0o00menne 3HaHUH 110 XMMHH KyPCa OCHOBHOI LIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyiapcTBeHHOMY JK3amMeHy (7 1)

CrpoeHue aroma B COOTBETCTBHH C MOJIOKEHUEM XUMHUUYECKOTO 3JIEMEHTA B MEPUOAMYECKON
cucteme. CTpoeHHe BEIIECTBA: XUMHUUYECKasl CBSI3b M KPUCTAJUTMYECKasi PEIIeTKa. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX dJIEMEHTaAMH MPOCTHIX BEUIECTB (METAJIOB, HEMETAJIOB, 0JaropoIHbBIX
ra3oB) OT TMIOJIOKEHHUS JJIEMEHTOB B IEPUOAMYECKON cucTeMe. THIOIOTHS HEOPTraHUYECKUX
BEILIECTB, Pa3/IeJICHUE UX Ha KJlacchl U rpymnmnsl. [Ipencrasurenu.

[Ipy3Haku M yclIOBUSA MPOTEKAHUS XUMHUUYECKUX PEAKIUN. THUMOIOTUS XUMUYECKUX PEAKIIH
0 pa3iAM4YHbBIM  MpuU3HaKaM. Peakuuu  HMOHHOTO oOMeHa. OKHCIUTEIBRHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH.
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XUMHUYECKUE CBOMCTBAa MPOCTBIX BEHIECTB. XapaKTEpHblE XHWMHUYECKHE CBOMCTBA
COJIe00pa3yomuX OKCHIOB, THIPOKCHUAOB (OCHOBAaHHUH, KHCIOPOACOAEPKAIUX KHCIOT H

aM(}OTEPHBIX THAPOKCUIOB), COJICH.

Pe3eps — (4 4.)



KOHTPOHL H OLIEHKA JOCTHKEeHUM INIAHUPYEMBIX PE3YJIbTATOB

I'paduk npoBeeHUs1 KOHTPOJIbHbIX MEPONPUATHI

Buna padorsl Mecsn, nara

KOHTPOJIbHBIX | CEHT | OKT | HOsi0 | nex | stHB | deBp | MapT | ampens | mait | UTOI'O
MepOonpUATHI

[IpoBepounbie
paboThl

KonTposnbhbie
paboThl

JukranT, ...

JlaboparopHble
paboThI

[IpaxkTrueckue
paboThI

TecTnl

3aueThl

Komimnekcuas
pabora

N np.

OueHka yCTHOIO OTBeTa

OT1meTKa «5»:

- OTBET MOJHBIA U TPaBUJIbHBIN HA OCHOBAaHUU U3YYEHHBIX TEOPUA;

- MaTepuall U3JI0KEH B ONPEACIICHHOM JIOTUYECKOM MOCIIeI0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTCIIHHBIM.

OTMeTKa «4»;

- OTBET IOJIHBIA U IPaBUJIbHBIN HA CHOBAHUH W3yYEHHBIX TEOPHIA;

- Marepuall U3JIOKEH B ONPEIEICHHON JOTHUYECKOH MOCIEI0BATENIBHOCTH, IIPA 3TOM
JOTYIIEHBI IBE-TPH HECYIIECTBEHHBIEC OMMOKH, HCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTEIIS.

OTtmerka «3».

- OTBET MOJIHBIN, HO MPHU 3TOM JIOMYIIEHA CYIIECTBEHHAs! OIMMOKA UM OTBET HETOJHBIMH,
HECBSI3HBIN.

OTMmeTKa «2%:

- TIpU OTBETE OOHAPY)KEHO HEMOHWMAHWE YYaIIMMCS OCHOBHOTO COJEp)KaHUS yu4eOHOTO
Marepuaia Wil JOMYIIEHbI CYIIIECTBEHHbBIE OMNOKH, KOTOPBIC YYAIIUNUCS HE MOXET UCIPABUThH
MIPU HABOJSIIMX BOIPOCAX YUMUTENs, OTCYTCTBHE OTBETA.

Ouenka 3KCcepUMEHTAIbLHBIX YMEHUi

Or1eHKa CTaBUTCSI HA OCHOBAHWH HAOIOZCHUS 32 YYAIIMMUCS W MMHCBMEHHOTO OTYeTa 3a
paborty.

OtMeTKa «b»;

- paboTa BBIMOJHEHA MOJHOCTHIO U MPABWIBHO, CJENaHbl MPaBUIbHBIE HAOTIOACHUS U
BBIBOJIBI,

- SKCIIEPUMEHT OCYIIECTBIICH M0 MJIAHYy C YU€TOM TEXHUKH O€30MaCHOCTH U MPABHII
paboTHI C BEMIECTBAMHU U 000PYIOBAaHUEM;

- POSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHUS, MMOICPKUBAIOTCS YUCTOTA pabodero
MecCTa 1 TOPSIIOK (Ha CTOJIe, SKOHOMHO HCTIOJB3YIOTCS PEaKTHUBHI).
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OtrMmeTka «4»:

- paboTa BBINOJIHEHA TIPABUIIBHO, CJICJIaHbI MPABHIIbHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPU
3TOM JKCHEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBIC OLIMOKH B
pabote ¢ BeniecTBaMu 1 000PYIOBAaHUEM.

OtMmeTtka «3»:

- paboTra BBHINOJHEHA TMPABHJIBHO HE MEHEe YeM HAIlOJOBHHY WM JOMYIICHA
CYIIECTBEHHAsT OINMOKAa B XOJI¢ JKCIIEPHMEHTa B OOBSCHCHHH, B O(OPMIICHUH pabOTHI, B
COOJIFOJICHNH TIPAaBUJ TEXHHMKH O€30MacHOCTH Ha paboTe C BemecTBaMH U 00OpyJOBaHUEM,
KOTOpast UCIIPABJISIETCS TI0 TPEOOBAHHUIO YUUTEIIS.

OtMmeTKka «2»:

- jgomymieHsl aBe (u 0oJee) CYIIECTBEHHbIE OINMOKA B XOJE: JKCIEPHUMEHTa, B
00BbsCHEHUH, B OGOPMIICHHH DPAOOTHI, B COOJIOJCHUHM MPAaBUJI TEXHHKH OE€30MAaCHOCTH IIPH
pabote ¢ BemecTBaMu M 00OPYAOBAaHHEM, KOTOPBIC YYAIIMICS HE MOXKET HCIPABUTH JAXe 10
TpeOOBAHUIO YUHUTEIIS,

- paboTa HEe BBINOJIHEHA, Y YYaIIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

OuneHka yMeHH# pemiaTh pacyeTHbIE 321249

OtrMeTKa «b»;

- B JIOTHYCCKOM PACCYXJICHUH U B PEIICHUH HET OMUOOK, 3a/1a4ya pelIeHa palMOHATbHBIM
cImocooomM.

OTMeTKa «4»;

- B JIOTHYECKOM PACCYKICHUH M B PCIICHUH HET CYIISCTBEHHBIX OIMMOOK, HO 3ajada
pellieHa HepalMoHaIbHBIM CIIOCOOOM, HIIM AOMYIIEHO He 60iee ABYX HECYIIECTBEHHBIX OIIHUOOK.

OTMeTKa «3»:

- B JIOTUYECKOM PaCCYXJICHUH HET CYIIECTBEHHBIX OINUOOK, HO IOMYIIeHa CYIIeCTBEHHAs
OIMOKa B MATEMAaTHICCKUX pacueTax.

OTMeTKa «2»:

- IMEIOTCSI CYIIECTBEHHBIE OIMOKY B JIOTHUECKOM PACCYKICHUH U B PEIICHUH;

- OTCYTCTBHE OTBETA Ha 3a/IaHHUE.

OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT

OtMmeTtka «5»:

- OTBET NOJHBIN U MPaBWIIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OLITHOKA.

OtMmeTtka «4»:

- OTBET HETOJIHbIA WK I0MYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OLIMOOK.

OtMmeTtka «3»:

- paboTa BBINIOJHEHAa HE MEHEe YeM HAIlOJIOBHHY, JIOIMYIEHA OJHA CYIIECTBEHHAs
omKrOKa U MPH 3TOM JIBE-TPU HECYILIECTBEHHBIE.

OTmeTKa «2»:

- paboTa BBINOJIHEHA MEHbBIIE YEeM HAIMOJOBHHY WJIM COAEPXKUT HECKOJIBKO
CYIIIECTBEHHBIX OIMHUOOK;

- pa0oTa He BBINOJIHEHA.

[Tpu orneHKe BBIMTOIHEHHS MACHMEHHON KOHTPOJIBHON PabOThI HEOOXOAMMO YYUTHIBATH
TpeOOBaHUs eTUHOr0 Oporpaduueckoro pexuma.

16
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YueOHo — MeToANYeCKOe o0ecrieueHue

Jd yyammxcs:

1. T'abpuensa O. C. VYueOHUK mjia 00IIe00pa3oBaTENbHBIX YUpekAeHUH. Xumus. 9 ki M.:

IIpocemenue. 2019 r.

IS YUUTEIs:

1. Xumus. Ilpumepnsie paboume mnporpammsbl. IIpenmernas nuxus ydebnukoB O. C.
l'abpuensna, U. I'. OctpoymoBa, C. A. CmankoBa. 8—9 kmaccel : ydeb. mocodue mis
obmreoopaszosar. opranuzanuii / O. C. I'abpuensn, C. A. CnaakoB — M. : [lpocserienue,
2019.

2. I'apa H. H., lBanoBa P. I'., KaBepuna A. A. HactonpHas kaura yuutens xumuud. M.: ACT
Actpens, 2002.

3. Haconosa A. E. Xumus B tabnumax 8-11 xinaceer. CnpaBouynoe nocodbue. M.: [Ipoda, 2007.

4. CaBenbeB A. E. OCHOBHbIC TOHATUSA M 3aKOHBI XUMUU. XUMHUYecKue peakiuu. 8-9 kiacchl.
M.: [Ipoda, 2007

5. Mrpemmnep I'. .  IlIkonpHBIA clIOBaph XMUMHUYECKHX MOHATUH M TepMHUHOB. M.: Jlpoda,
2007.
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Ha 2022 — 2023 yuyedHblii roa 9 kiace

18

KanennapHo-temaTndeckoe niiaHupoBanue 1o yyednomy npeamery XUMMUMSA

Ne Paspnen. Tema ypoka Koanuect | /laTa npoBeaeHust
ypokKa BO 4YaCcOB
ITo IIa
IVIa”Hy | ¢akry
IloBTOpEeHUe U 00001IeHNE CBEIEHUIT 110 KYpCYy | S 4acoB
8 ki1acca. XuMHYeCKHE peaKIuu
1 Knaccugukanus HeopraHn4ecKux BEIIeCTB U UX 1
HOMEHKJIAaTypa
2-3 Kiaccudukanuss XaMAYeCKUX Peakiui 1Mo 2
Pa3IMYHBIM OCHOBAHUSIM
4-5 | IloHsATHE O CKOPOCTH XUMHUYECKOHN PEAKIINU. 2
Karanu3s
XuMHYeCKHE PeaKkui B pacTBOpax 10 yacos
6 DNEeKTPOIUTHYECKAsT JUCCOUAITUS 1
7 OCHOBHBIE MOJIOKEHHS TCOPUHU 1
anekTpoiuTryeckon aucconnanuu (TO]I)
8-9 | XumMuyeckue CBOMCTBA KHCIIOT KaK 3JIEKTPOJIUTOB 2
10 XUMHYECKHE CBOMCTBA OCHOBAHMH Kak 1
ANEKTPOJIUTOB
11 XUMHUYECKHE CBOMCTBA COJIEN KAK 3JIEKTPOIUTOB 1
12 [TonsTHe 0 TUIPONU3E CONECH.
13 Ilpakmuyeckas paboma 1. Pemienue
AKCIEPUMEHTATBHBIX 33124 [0 TEME
«DNEKTPOIIMTHYECKAS TUCCOITUAIIHSD)
14 O06001eHre U cucTeMaTU3alMsl 3HAHUN TI0 TEME 1
«XUMHUYECKHE PEaKIIMH B paCTBOPAX
AIIEKTPOIMTOBY
15 Konmponvnasa paboma 1 no reme «Xumuyeckue 1
pEaKIuy B pacTBOPAX dIEKTPOIUTOB)
HemeTtaJyuibl 1 MX cOeJUHEHUS 25 yacoB
16 OO1m1ast xapaKTepUCTHKa HEMETAIIJIOB. 1
17 O6mas xapakrepuctuka neMeHToB VIIA-rpynmsl 1
TaJIOTeHOB
18 CoennHeHns TajJoreHoB 1
19 Ipaxmuueckas paboma 2. VI3yueHue cBOUCTB 1
COJISTHOM KHMCJIOTHI
20 OOm1ast xapakTepuCTHKA JIEMEHTOB VIA-rpynms 1

xanbkoreHoB. Cepa
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21 CepoBosiopo 1 Cyab(pHIbI 1
22 KucnopoaHbie coeTMHEHUS CEPhI 1
23 Ipaxmuueckas paboma 3. VI3yueHue CBOUCTB 1
CEpHOU KUCIIOTHI
24 OO6m1ast XxapaKTepUCTUKa XUMUYCCKUX DJIEMEHTOB 1
VA-rpynisl. A30T
25 Ammuak. Conr aMMOHHS 1
26 Ipaxmuueckas paboma 4. llonydeHne aMMuaka u 1
HW3YyYECHHUE ETO CBOWCTB
27-28 | KucnopoaHsie COeTMHEHUS a30Ta
29 docdop u ero coeTMHEHUS 1
30 OO61as xapakTepucTrka 3ieMeHToB [VA- 2
TPYIIbL YTIepos
31 Kucnoponnsie coenuueHus yriepoaa 1
32 Ipakmuyeckasn paboma 5. Ilonyuenue 1
YTIIEKUCIIOTO Ta3a U U3YYCHHE €T0 CBOWCTB
33 YrieBoaopoas! 1
34 Kucnopoaconeprkariie opraHu4aeckue 1
COCIMHEHUS
35 KpemHuwii u ero coequHeHuUs 1
36 CunukatHasi IPOMBIIUIEHHOCTh 1
37 [TosrydaeHne HEMETAIIOB 1
38 [TonydyeHne Ba)KHEHIINX XUMHUYECKUX 1
COCAMHEHHUIN HEMETAIIJIOB
39 O6061mmenue o Teme «Hemeranmisl 1 ux 1
COETUHEHUS
40 Koumponvnas paboma 2 no teme «HemeTanmnsl u 1
WX COCAMHEHUSD)
MeTaJuibl M KX COCUHEHUS 17 vacoB
41 OO1m1ast xapaKTepUCTHKA METAJIIOB 1
42 XUMHYECKUE CBOMCTBA METAIIIOB 1
43-44 | O6mas xapakTepucThuKa 31eMeHTOB | A-rpymibl 2
45-46 | O6mas xapakrepuctuka ||A-rpymmbt 2
47 JXKecTKoCTh BOABI U CIIOCOOBI €€ YyCTpaHEHUS 1
48 Ipaxmuueckas paboma 6. JKECTKOCTb BOJBI 1
CIOCOOBI €€ YCTpaHEHUs
49 AJIIOMUHHUH U €r0 COSTUHEHUS 1
50-51 | JKeme30 u ero coeuHeHUs 2
52 Ilpakmuueckas paboma 1. 1
Pemenne skcriepuMeHTaNBHBIX 337249 IO TEME
«MeTtamsDy
53 Koppo3us MeTanoB u criocoObl 3alIUTH OT HEe 1
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54-55 | Metamunel B mpupoje. [TonsaTre o MeTamypruu 2
56 O060061IeHne 3Hanuii mo TemMe «MeTabi» 1
57 Konmponvnas pabom 3 o teme «MeTayibh» 1

XHUMUsI ¥ OKpYKaKIIas cpeaa 2 yaca
58 XUMHUYECKUN COCTAB IIAHETHI 3eMJIs 1
59 OxpaHa OKpYKarIIeH Cpeibl OT XMMHUYECKOTO 1
3arpsi3HEeHUs
O06001eHNe 3HAHUI 10 XMMHUH 32 KypC 7 yacoB
OCHOBHOH IIKOJIbI.
IMoaroroBka K 0CHOBHOMY roCy/1apCTBEHHOMY
3k3ameny (OI'J)
60 Bemecrna 1
61 XHUMHYECKUE PEeaKITUU 1
62-63 | OCHOBBI HEOPTAHUYECKON XUMHHU 2
64 [ToBTOpenue u 06001IeHNE 0 Teme. [loaroToBka 1
K KOHTPOJIbHOU padoTe
65 Koumponvnas paboma 4 (uToroBas 1o Kypcy 1
OCHOBHOM IIIKOJIBI)
66 Ananu3 KoHTpoJIbHOU paboThl. [loaBencHme 1
WUTOTOB roJia
67-70 | Pe3epBHOE Bpemsi 4 gyaca
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