[HosicHuTebHASA 3aNMCKA
Pabouas nporpamma no xumun 8-9 KI1accoB MpeaHa3HaueHa s yJamuxcs 8 — 9 kimaccoB 0011e00pa3oBaTeIbHON IITKOJIBI.
Pabouast mporpamma o xumuu 8-9 Ki1accoB MOCTpOeHa HAa OCHOBE (PyHIAMEHTAIBHOTO Spa COAEPKaHNs OCHOBHOTO 001Iero o0pa3oBaHusl, TpeOOBAaHHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHus, TpeOOBaHUI K CTPYKTYpe OCHOBHOW 00pa30BaTeIbHOM
IpOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMs, NMPONMUCAHHBIX B (DenepasbHOM TOCYIapCTBEHHOM O0Opa30BaTENbHOM CTaHAApPTE OCHOBHOTO OOIIEro
O6pa3OBaHI/I$I, a TaKXKC KOHI.[CHI_II/II/I AYXOBHO-HPAaBCTBCHHOT'O Pa3BUTUSA U BOCIIUTAHUA I'PaKAaHUHA Poccun.
[IpenonaBanmne yueOHOTO Kypca «XMMHH» B OCHOBHOM IIKOJIE OCYLIECTBISETCS B COOTBETCTBMM C OCHOBHBIMH HOPMATHUBHBIMH JIOKYMEHTaMU W
HHCTPYKTHUBHO MCTOJUYCCKUMHU MaTCprualaMu:

3akoH Poccwuiickoit denepannu «O6 obpazoanuu B Poccuiickoit deneparmm» ot 29.12.2012r. Ne273-03;
®DenepalibHbII rOCYAapCTBEHHBIN 00pa3oBaTeNbHBIN CTAaHIAPT OCHOBHOT'O OOIIEr0 00pa30BaHUsI, YTBEPKACHHBIN NpukazoM MwuHoOpHayku Poccun
ot 17.12.2010 Ne 1897 «O0 yTBep>KIeHUU W BBEACHHUH B JIEHCTBUE (DelepaqbHOr0 TOCYIapCTBEHHOIO 00Pa30BaTEIBHOrO CTAHAPTa OCHOBHOTO
o0miero oopazoBanus» (B pea. nmpukaza MunoOpuayku Poccun ot 29.12.2014 Ne1644)
Xumus. Paboune mporpammel. [Ipenmernas muaus yaeOnukoB O. C. Nabpuensua, U. I'. Octpoymona, C. A. CnankoBa. 8—9 kmacchl: yueOHOE
nocobue jurst obrieoopa3oBarenbHbix opranu3aiuii / O. C. 'abpuensn, C. A. CnankoB — M.: [Ipocsemenne, 2019.
B cootBerctBun ¢ OOII OOO MBOVY «Cpennsist oOuieoopas3oBarenbHas mkosa Ne3 r.KpacHoapmeiicka CapaToBckoil 001acTh UMEHU JIBAXKIbl
repost Coerckoro Coro3a H.M. CkomopoxoBa»

OCHOBHBIMHU H/IeSIMU Y4eOHOTO MpeaMeTa XUMHUS SIBJISIIOTCS:

MaTepHaAIbHOE €IMHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAsI CBS3b;

IIPUYMHHO-CIICACTBEHHBIE CBA3HM MEXKY COCTaBOM, CTPOCHUEM, CBOMCTBAMU, IIOJIy4YEHUEM U IIPUMEHEHUEM BELIECTB;

IIO3HABAEMOCTb BEIIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMAYECKUX PEAKLIAM;

O0BSICHAIONIAS U TPOTHO3UPYIOLIAs pOJIb TEOPETHUECKUX 3HAHUH U1 (haKTOJIOTMUECKOro MaTepraia XMMUHU 3JIEMEHTOB;

KOHKPETHOE XMMUYECKOE COCIMHEHNE KaK 3B€HO B HEMPEPBIBHOM LIENM MPEBPALICHUI BEIIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XMMUYECKUX JJIEMEHTOB U
XUMUYECKOHN HBOJIIOLUY;

O00BEKTUBHOCTh U TIO3HABAEMOCTh 3aKOHOB IPHUPO/Ibl; 3HAHHE 3aKOHOB XMMUU MO3BOJISET YIPaBIATh XMMHUUECKUMHU IPEBPAIICHUSIMH BEUIECTB, HAXOAUTh
9KOJIOTHYECKH Oe30macHble CriocoO0bl TPOU3BO/ICTBA U OXPAHBI OKPYKAIOLIEH Cpe/ibl OT 3arpsi3HEHMS;

B3aMMOCBSI3aHHOCTh HAYKH U IPAKTUKH; TPEOOBAHUSI MPAKTUKK — JBUKYLIAsl CUJIA Pa3BUTHS HAYKH, YCIIEXH MPAKTUKU 00YCIIOBIEHBI JOCTUKEHUSIMU
HayKU;

pa3BUTHE XUMHUYECKON HAYKH U XMMH3AIUs HAPOJHOTO X03HCTBA CIIyKaT MHTEpecaM 4YeJIoBeKa 1 00IIEeCTBa B 1I€JI0M, UMEIOT T'YMaHUCTUYECKHUI XapakTep
Y TIPU3BaHBl CIOCOOCTBOBATH PEIICHUIO TI00aTBHBIX TPOOJIEM COBPEMEHHOCTH.

[Iporpamma Kypca mocTpoeHa Mo KOHIIEHTpUYeCKOW KoHienuu. OcoOEHHOCTh MPOTPAMMBI COCTOMT B TOM, YTOOBI COXPAHUTh BBHICOKHUH TEOPETUUYECKUM
YPOBEHb U cJieNlaTh 00y4YeHHe MaKCHUMAalbHO pa3BUBAIOMIMM. [[09TOMY BeCh TEOPETHYECKHI MaTepHall Kypca XUMUU PacCMAaTPUBAETCS Ha TEPBOM TOAY
00y4eHUs1, 9TO TTO3BOJISIET O0JIEE OCOZHAHHO U TTYOOKO M3YUUTh (PAKTUUECKHI MaTeprual — XUMHIO 3JIEMEHTOB U UX COCTMHEHUMN.



OO0mme eI OCHOBHOIO 00111er0 00pa30BaHus € y4eTOM clelM(PUKH Kypca XMMHHU
Llenmn xumuyeckoro oOpa30BaHHMS B OCHOBHOH IIKOJE (OPMYIHPYIOTCS HAa HECKOJBKHX YPOBHSX: IJ00AJIbHOM, METAalpPEeIMETHOM, JUYHOCTHOM H
peMETHOM, Ha YPOBHE TPeOOBaHUI K pe3yabTaTaM OCBOCHHUS COJCPKAHUS PEAMETHBIX IPOrPaMM.
OcHoBHOe o011ee 00pa3oBaHue - BTOPask CTYIEHb 001ero oopasoBanus. OHON U3 BaKHEHIINX 3aa4 3TOTO dTama SIBISETCS MOATOTOBKA 00yJarOIIUXCsl K
OCO3HAHHOMY U OTBCTCTBCHHOMY BBI60py KU3HCHHOI'O U HpO(i)GCCI/IOHaJIbHOI‘O myTH. O6y‘-IaIOH_[I/I€C$I AOJDKHBI HAYYUTHCA CAMOCTOATCIIBHO CTAaBUTh LICIIU U
OIPEIETIATh MYTH UX JOCTH)KEHHS, HCIIOIb30BaTh MPUOOPETEHHBIH B IIKOJIE OIBIT JESITEILHOCTH B PEalbHOM KH3HHM, 32 paMKaMH y4eOHOTo mporecca.
['maBHBIC 11ETTH OCHOBHOTO OOIIET0 00Pa30BaHUSI COCTOST B:

- ®opMHUPOBAHUH LIEIIOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO HA MPHOOPETEHHBIX 3HAHUSX, YMEHHUSAX U CII0CO0aX JAEATeIbHOCTH;

- [Ipuo6perenun omnpiTa pa3HO0Opa3HON AEATENBHOCTH, IO3HAHHS U CAMOTIO3HAHUS;

- [ToaroroBke K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHANBUAYAIBHON 00pa30BaTEIbHON MM NPO(eCCHOHATBHON TPACKTOPHUH.

Bosbiiol Bk B TOCTHKEHUE TIIABHBIX IIeJICii OCHOBHOTO 00IIero 00pa30BaHuUsl BHOCHT U3YUEHHE XMMHUHU, KOTOPOE MPU3BAHO 00ECIICUUTh:
-DopMHUPOBAHKE CUCTEMBI XUMUYECKHUX 3HAHUH KaK KOMIIOHCHTA €CTECTBCHHO-HAYYHOW KapTUHBI MUPA;
-Pa3BuTHe JMYHOCTH OOYYAIONMIUXCS, MX HMHTEIUICKTYaJIbHOC W HPABCTBEHHOE COBEPIICHCTBOBaHHME, (POPMHPOBAHUE Y HUX T'YMAHHCTUYECKUX
OTHONIICHHUN W KOJIOTUICCKH IIEJIECO00PA3HOTO TIOBEICHUS B OBITY U TPYIOBOH JICATEIHLHOCTH;
-BeipaboTky moHUMaHMs OOLIECTBEHHOW MOTPEOHOCTH B PAa3BUTUU XMMHUH, a Takke (OPMUPOBAHHME OTHOIICHHS K XMMHHU KaK K BO3MOXHOM
obJyactu OyayIIe MpakTHIeCKOU 1eITebHOCTH;

'CDOpMI/IpOBaHI/Ie y'MeHI/Iﬁ 0€e3011acCHOTO 06paIJ_[CHI/I$I C BeIIECTBaMU, UCIIOJIb3yEMbIMU B HOBCGHHGBHOﬁ JKHN3HU.

Mecto y4eOHOro npeamera B yueOHOM IJIaHe

®denepalibHbII rocyAapCTBEHHBIN 00pa30BaTeNbHbBIN CTaHIAPT MPEelyCMaTPpUBAET U3yUYeHUE Kypca XUMUN B OCHOBHOM IIIKOJIE KaK COCTaBHOM 4acTu
npeaMeTHoi o0nactu «EcTecTBEeHHOHAYUHBIE IPEMETHIY.

Kypc xumun B 8—9 kiaccax paccuuTaH Ha 2 yaca B Henenmto B oObeme 136 ydueOHBIX yacoB. M3ydeHne 3TOro Kypca laeT BO3MOXKHOCTH BBIITYCKHUKY
OCHOBHOM IIKOJIBI ycriemHo caath OI'D o XxumMuu Kak mpeaMera o BeIoopy.

[Ipennaraemblii Kypc, XOTS U HOCUT OOIIEKYJIbTYPHBIA XapakTep U HE CTaBUT 33Jady NpoecCHOHATBHOM MOATOTOBKHM OOYy4aroUIUXcs, TEM HE MEHEE,
MO3BOJISIET UM ONPEIETUTHCS C BBIOOPOM Mpoduist 00ydeHus B cTapiiei mKoJe.

ean kypcea:

®opMHUPOBaHHE Y YUAIIUXCS [EIOCTHOM €CTECTBCHHO-HAYYHOM KapTHHEI MHpA.

Pa3BurTHe mo3HaBaTeElIbHBIX HHTEPCCOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I>1 ydJamuxcsa B MPOHECCE U3YUYCHHA XAUMHUYECKON HAayKu U eé
BKJIaJ1a B COBPEMEHHBI HAYYHO - TEXHUYECKHH porpecc; (GopMupoBaHUE BaXKHEHIIIMX JIOTHYECKUX OTICPAIMA MBIILICHUS (aHAJIU3, CHHTE3, 0000IICHHE,
KOHKpETHU3aIus, CPaBHEHHWE W Jp.) B MPOIECCe MO3HAHUS CHUCTEMBbl BAXHEHITUX TMOHATHM, 3aKOHOB M TEOPHUU O COCTaBe, CTPOCHHH, CBOMCTBAX H
MPUMEHCHUH XUMHYECKUX BEIIICCTB.

Bocnuranue yOexxIEHHOCTH B TOM, YTO MPUMEHEHHE IOJYYEHHBIX 3HAHMM M YMEHUN MO XUMHUHU SBISETCS OOBEKTUBHOM HEOOXOAMMOCTHIO ISt



0e30ImacHO# pabOTHI ¢ BEelIeCTBaMH M MaTepHajaMH B OBITY U Ha IIPOU3BOICTBE.

IIpoexTHpoBaHNe M peaju3anus BHITYCKHHUKAMH OCHOBHOW IIKOJIBI JIMYHON OOpa30BATENbHOU TPACKTOPUU: BBIOOp Mpoduis oOydeHUs B CTapIeH
ITKOJIC WJIH TTPO(HECCHOHATLHOTO 00pa30BaTEIbHOIO YUPEIKICHUS.

OBi1ajieHHe KIKOYeBbIMUA KOMIETEHIHUAMHU: YIeOHO-TT03HABATEILHBIMU, HH(POPMAITHOHHBIMH, IEHHOCTHO-CMBICIIOBEIMH, KOMMYHHUKATUBHBIMH.

JUist TOCTHKEHHS ATHX LIeJel B Kypce XUMMHH Ha CTYIIEHH OCHOBHOTO 0011ero 00pa30BaHuUs PEIIaloTCs CISAYIOIUE 3a1a4u:
-popMUPYIOTCS 3HAHMUSI OCHOB XMMHUYECKOW HAyKH — OCHOBHBIX (DaKTOB, MOHSTHUNA, XUMHUYECKHX 3aKOHOB M TEOPHii, BHIPAKEHHBIX MOCPEICTBOM
XUMHUYECKOT'0 S3bIKA;
-pa3BUBAIOTCS YMEHHUS HAOMIOAATh U OOBACHATH XMMUYECKUE SIBJICHUS, NMPOUCXOIALINE B MPUPOJE, JTAOOPATOPHBIX YCIOBHUSX, B OBITY M Ha
IIPOU3BO/ICTBE;
-npuoOpeTaroTCs crieluanbHble YMEHUS U HaBBIKH 110 0€30MacHOMY OOpAaIEHUIO C XUMUYECKUMU BEIIeCTBAMU, MaTepHallaMid M MPOIIECCAMU;
-(popMupyeTcs ryMaHHCTHYECKOE OTHOIICHHWE K XMMHUHM KakK TMPOM3BOJUTEIBHON CHile OOIIecTBa, C MOMOIIBI0 KOTOPOW pPEHIAloTCs TI00albHBIC
po0JIEeMbI YEIOBEYECTBA;
-OCYILECTBIISIETCS MHTErpalusi XUMUYECKON KapTUHBI MUpa B €IMHYIO HAYYHYIO KapTHHY.

Cpoku peajM3anuy NporpamMmsl: 2 roga
®opMbl, METOABI M CPeICTBA 00y4eHH, TEXHOJIOTUH

B JaHHOM KJIaCC€ BEAYIIUMH MCTOAaMU O6y‘ICHI/I$I NpeaAMETY SABJIAIOTCA: O6T)SICHI/IT€J'II>HO-I/IJ'IJ'IIOCTpaTI/IBHHﬁ n pCHpO)IYKTHBHBIfI, XOTA HCIIOJIB3YETCA U
YaCTUYHO-TIOMCKOBBIM. Ha ypokax HCIONB3YIOTCS 3JEMEHTHI CIEAYIOIIMX TEXHOJOTHM: JIMYHOCTHO - OpPUEHTHPOBAHHOE oOydeHHe, oOydeHue c
npuMeHeHneM onopHsix cxeMm, UKT, mpoekTHast 1esTeIbHOCTD, 310POBbECOEPEKEHHE.

Ucnonw3ytores cnenyroniue ¢Gopmbl OOydeHHs: ydeOHbIE 3aHATUS, SKCKYpCUM, HAONIOJIEHUS, ONBITHI, JKCIIEPUMEHTHI, paboTa ¢ y4eOHOUW U
JIOTIOTHUTEBHON JTUTEPaTypOM, aHallu3, MOHUTOPUHT, UCCIEN0oBaTeNbCKas padoTta, npeseHTtanus. OnpeneaeHHOe MECTO B OBJIAJICHUH JaHHBIM KYpPCOM
OTBOJIUTCS CAMOCTOSITEILHOM paboTe: MOAr0TOBKA TBOPUYECKUX pabOT, coOOIIeHHH, pedepaTos.

DopMBbI KOHTPOJIA:

KOHTPOJIb MPOBOJTUTCS B JOpPME:

- TECTOB;

- KOHTPOJIbHBIX;

- CAaMOCTOSTEJIbHBIX U TPOBEPOUHBIX padoT;
- IPaKTUYECKHUX padoT;

- TBOPYECKUX paboT.



OO0mas xapakTepucTuKa y4e0HOro npeamera XuMust

B cootBercTBUM ¢ DenepanabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTAaHAaPTOM OCHOBHOTO 00IIero 00pa30BaHuUs ydalrecs JOJDKHBI OBIIA/IETh
TaKUMHU [103HaBaTEIbHBIMU YU€OHBIMU JEHCTBUSAMH, KaK YMEHHE (OPMYIMPOBATH POOIEMY U TUIIOTE3Y, CTAaBUTh LIEJIX U 3a/1a4M, CTPOUTH IJIAHBI
JOCTHKEHUS LIeJIed U pelleHUs [T0OCTaBJIEHHBIX 3aa4, IPOBOJUTh IKCIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBOJIbI U YMO3AKIIIOUEHUS, IPEACTABIIATh UX U
OTCTamBaTh CBOIO TOYKY 3peHHsA. Kpome Toro, ydamuecs 10JDKHBI OBJIAJETh IPUEMaMU, CBSI3aHHBIMHU C ONIPEACICHUEM ITIOHATUI: OTPAHUYNBATD UX,
OIMCHIBATH, XapaKTEPU30BaTh U CpaBHUBATH. CleI0BATENbHO, IPH U3YYEHUN XUMHH B OCHOBHOH IIKOJIE YYAIHECs JOJDKHBI OBIIAIETh YI€OHBIMU
JeMCTBUSAMU, MTO3BOJISIOIIMMU UM JJOCTHYb JINYHOCTHBIX, IPEIMETHBIX U METApeAMETHBIX 00pa30BaTENIbHbIX pe3ylbTaToB. OCOOEHHOCTH COJEepKAHUS
00y4YeHHsI XMMHUU B OCHOBHOM LIKOJIE 00YCIIOBIICHBI CIENM(UKON XMMHUN KaK HAYKU M MOCTAaBJICHHBIMHU 3a7ayamMu. OCHOBHBIMU MPOOIeMaMu XUMHUH
ABIIAIOTCSA N3YYEHHE COCTABA U CTPOEHUS BEILECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS, MIOJIYyYCHHUE BELECTB C 3alaHHBIMU CBOMCTBAMU, UCCIIEJOBAHHE
3aKOHOMEPHOCTEH XMMUYECKUX PEAKIUil, TyTel ynpaBIeHUs UMH B LIEJISAX MTOJYYE€HUS BELIECTB, MATEPUAIIOB, SHEPTUU.

HN3yyenue npeaMeTHOI 00J1aCTH XUMHA J0JKHO 00€CIeYnTh:
dbopMupoBaHUE IEIOCTHON HAYYHOU KapTUHBI MUPA;
MMOHUMaHWE BO3PACTAIOIICH POJIM €CTECTBEHHBIX HaYK U HAYYHBIX UCCJIEIOBAHUI B COBPEMEHHOM MUPE, MO-CTOSTHHOTO MTPOIIECCa IBOJIIOMHN HAYYHOTO
3HAHUS, 3HAYUMOCTU MEXTYHAPOIHOTO HAYYHOT'O COTPYTHUYECTBA;
OBJIQJICHHE HAYYHBIM IMOJX0JIOM K PEIICHUIO PA3IMYHbBIX 33724,
OBJIaJICHUE YMEHUSMU (GOPMYITUPOBATH THIIOTE3bI, KOHCTPYUPOBATh, TPOBOAUTH SKCIIEPUMEHTHI, OIIECHUBATh MOTYYCHHbBIE PE3YJIbTAThI;
OBJIQJICHHE YMEHUEM COMOCTABJISATh HKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUS C OOBEKTUBHBIMU PEATHSI-MU KU3HH,
BOCIIHTaHHE OTBETCTBEHHOTO M OEPEKHOTO OTHOIIEHUS K OKPY)KAIOIIEeH cpee;
OBJIaJICHUE SKOCUCTEMHON MTO3HABATEILHON MOJIENIBIO U €€ MPUMEHEHHE B LIEJIAX MPOTrHO3a 3KOJOTUYECKUX PUCKOB IS 30POBbSI JIIOJEH,
0€30MacCHOCTH JKU3HHU, Ka4eCTBa OKPYXKAIOIIEH Cpe/Ibl;
OCO3HAHWE 3HAYMMOCTH KOHIIETIIIUNA YCTOWYHUBOTO PA3BUTHS;
dbopmupoBanue ymeHuil Oe3omacHOro M 3(PGEKTUBHOTO HCIOJIB30BaHUSA TAOOPATOPHOrO OOOPYAOBAaHUS, MPOBEIEHUS TOUYHBIX H3MEpPEHUN U
aJIcKBaTHOM OIIEHKH TIOJIYYCHHBIX PE3YJIbTaTOB, TMPEJCTABICHUS HAay4YHO OOOCHOBAaHHBIX apPryMEHTOB CBOUX JEHCTBUI, OCHOBAaHHBIX Ha
MEXMPEIMETHOM aHallM3€e YUeOHBIX 3a7ad.

Becb Teopermdeckuii Matepual Kypca XUMHH JUIsl OCHOBHOW IIKOJIBI PacCMAaTPUBAETCS HA MEPBOM ToJly OOy4YEHHSs, YTO MO3BOJISIET ydamiumcs Oolee
OCO3HaHHO W TJIYOOKO M3y4nuTh (PaKTHUECKUN MaTephal — XHMHUIO DJIEMEHTOB M WX COe€IMHEHMHA. Hapsmy ¢ 3TUM Takoe MOCTPOCHHE MPOrpaMMbl JTaeT
BO3MOXXHOCTh Pa3BHBATh MOJIYYEHHbIC MTEPBOHAYAIIEHO TEOPETUUECKHE CBEJCHUS Ha OoratoM (akTHUYEeCKOM MaTepualie XUMUU dJIEMEHTOB. B pesynbTare
BBIUTPHIBAIOT 00€ COCTABJISIIOIINE Kypca: B TEOpHs, U (aKThI.

OcHoBHOE COACPIKAHUC KypCa XUMUH 8 Kjacca COCTaBIISIOT CBCIACHHUSA O XMMHYCCKOM JJIEMCHTC U (bopMax €ro CymeCTBOBaHHA — aToOMax, U30TOIax,
HOHAaX, NPOCTHIX BCHICCTBAX U BaXHEUIIINX COEOUHEHMSIX dJIEMEHTa (OKCI/II[aX U Jpyrux 6I/IHapHBIX COCIMHCHHUAX, KHUCI0TaX, OCHOBAHUAX H COJ'I}IX), 0



CTPOEHUU BEIIECTBa (TUIIOJIOTMM XMMUYECKHUX CBSI3€H M BHJAX KPUCTAJUIMYECKHX PELIETOK), HEKOTOPHIX 3aKOHOMEPHOCTSX NMPOTEKaHUs PeaklUUd U UX
KJaccu(uKanuu.
B conepxannn kypca 9 kiiacca BHa4asae 0000LIEHHO pacKPbIThI CBECHMS O KJIaCCU(PUKAIIMU U CBOMCTBAX KJIACCOB BEILECTB, KJIACCU(DPUKALIUN XU MUYECKUX
peakuuii, 3JIeKTPOIUTUUECKOM IUCCOLMALMY, O CBOMCTBAX HEMETAJUIOB U METAJJIOB, Hapsiiy ¢ 3TUM B Kypce pacKpbIBaIOTCsl TAKXKE U CBOMCTBA
OTJEJIbHBIX BaKHBIX B HAPOJHOXO035IICTBEHHOM OTHOLIEHUHU BEILECTB, CYLTHOCTh XUMHUECKOTO IPOU3BOJICTBA, KPATKMM 3HAKOMCTBOM C OPIraHUYECKUMHU
COEIMHEHUSIMHU, NTPOOIEMaMH XUMUYECKOTO 3arpsI3HEHUS OKPYKaIOILEH CpeJibl.
3aKaH4YMBaeTCs Kypc 0000IEHHEM U CUCTEMATU3alMe N3y4eHHOr0 MaTepHraa, CHocoOCTBYOIUMH oAroToBke k OI'D

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

IIo 3aBCPUICHHUIO KypCa XUMHUH HAa 3TaHC OCHOBHOI'O 06H.I€F0 06p330BaHI/IH BBIITYCKHHUKHU OCHOBHOM IIIKOJIBI JOJIKHBI OBJIAACTD CJICAYHOIIUMHA
pe3yiibTaTaMu:

|. JlmunocrHbIe pe3yabTaThi:
1) ocosHaHue cBOEi STHUYECKON NPUHA/IEKHOCTH, 3HAHUE HCTOPUM XMMUM U BKJIaa POCCUHCKOM XUMHYECKON HAYKH B MUPOBYIO XHMHIO;

2) d)OpMHpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHUM K IIO3HAHHUIO XUMHH, TOTOBHOCTH U CIIOCOOHOCTH 06yqa101u14xc;1 K CaMOpPa3BUTHIO U caMoo6pa30BaHmo
Ha OCHOBC U3Y4YCHHBIX q)aKTOB, 3aKOHOB 1 TCOpI/Iﬁ XHUMHH, OCO3HAHHOI'O BLI60pa H IIOCTPOCHHUC HHHHBH,HyaHLHOﬁ 06p830BaT€J'ILHOI7I TPACKTOPUH,,

3)  ¢opMupOBaHHUE LENOCTHOMN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMIIEMOM YacThIO KOTOPOIi SABIISETCA XUMMYECKas KAPTHHA MUPA;
4) oBnageHHE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUs HAYKH W OOIIECTBEHHOM IPAKTHKHM, B TOM YHCIIE H XMMUIECKHM;

5) ocBoeHue cormanbHLIX HOPM, IPABUII MOBEAEHHS, Poieil 1 (JOPM COLMATLHOM KU3HHU B COLMYME, TIPUPOJIE U YACTHOM KU3HH HA OCHOBE
9KOJIOTUYECKOU KYJIbTYpHI M 0€30MacHOr0 00palleHusl ¢ BEIeCTBaMU U MaTepHallaMu;

6) ¢opmMupOBaHHME KOMMYHMKATHBHON KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH M B3POCIBLIMU B IIPOIECCe 00pa30BaTENbHOM, 06LIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIOB JACSITEIIBHOCTH, CBI3aHHBIX C XUMUEH.

1. Meranpeamernbie pe3yJbTaThl:
1) onpenenenue neneit co6CTBEHHOro 00YYEHHs, TIOCTAHOBKA M (JOPMYIHMPOBAHHE s ce0s HOBBIX 33/1a4;
2) NIaHMpOBAaHHME MyTeH JOCTHKEHHUS KETAEMOTO Pe3ylIbTaTa 00yUeHHS XMMUH KaK TEOPETHIECKOTO, TAK U SKCIIEPMMEHTAIEHOTO XapakTepa;
3) cooTHeceHue CBOMX JEHCTBHIA C MIAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIECTBIEHUE KOHTPOIA CBOEH eITeIbHOCTH B MIPOIIECcce JOCTUKEHUS Pe3yibTara,
orpeiesieHue Croco00B JCUCTBHIA TTPH BBHITTOJHEHUH JTJAOOPATOPHBIX W MPAKTHYECKUX PabOT B COOTBETCTBUU C IMPABUIAMH TEXHUKH 0€30ITaCHOCTH;
4) ompeneneHue HCTOYHUKOB XUMHYECKOH MH(POPMAIIMH, OTyIEHHE M aHATU3 €€, CO3/1aHie HHPOPMAIMOHHOTO MPOIYKTa M €r0 MPE3CHTAIHUS;
5) ucnone3oBaHNE OCHOBHEIX MHTENNEKTYANBHBIX OMEPAIMil: aHAM3a U CHHTE3a, CPABHEHHS ¥ CHCTEMATH3AIMH, 0000IIEeH s U KOHKPETH3allUH,
BBISIBJICHHE MTPUYUHHO-CIIEICTBEHHBIX CBS3EH U MOCTPOCHUE JIOTHUECKOT0 PACCYKICHUS M YMO3aKIIOUeHHs! (MHIYKTUBHOTO, IETyKTUBHOTO U IO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAyYHOTO COJICPKAHNUS;
6) ymeHue co3naroT, IPUMEHATH M IPEOOPA30BHIBATE 3HAKH M CHMBOJIBI, MOJIEJN U CXEMBI JUIS PEIIEHNs yIe€OHBIX M IO3HABATENBHBIX 3a/1a4;

7) dopMupOBaHKE U Pa3BUTHE PKOJOTUUECKOr0O MBIIUIEHHS, yMEHHE IIPUMEHSATD €r0 B II03HABATENLHOM, KOMMYHHKATUBHOM, COLMATLHON NPAaKTUKE U
npodeCCHOHAIBHON OPUEHTAIINH,



8) TeHEPUPOBAHUE UJICH U OTPEICTICHUE CPEICTB, HEOOXOAUMBIX ISl KX PeaU3alIliu.

1. Ipeamernbie pesyabrarbl:

BbINYCKHUK HAYYUTCS:

®  XapaKTepu30BaTb OCHOBHBIE METOJIbl IO3HAHUA: HAOJIIOJICHHE, U3MEPEHHUE, IKCIIEPUMEHT;

® ONUCHIBATh CBOWCTBA TBEPBIX, JKUAKHX, Fa3000pa3HbIX BELECTB, BBIJEIASA UX CYLIECTBEHHbIE IIPU3HAKH;

® PACKPBIBATH CMbIC]I OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», <XUMUUECKUH 3JIEMEHT,IIPOCTOE BEILECTBOY, «CIOKHOE
BEILIECTBOY», «BAJICHTHOCTbY, «XUMHUUYECKasl PEAKLUsA», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XMMUU;
PaCKpBIBATh CMBICI 3aKOHOB COXPaHEHHS MACChl BEIIECTB, OCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOW TEOPHH;
pasiiniaTtb XUMHYCCKUC U (bH?;I/I‘-IGCKHG SIBJICHUSA,
Ha3bIBaThb XUMHWYCCKHUC 3JICMCHTHI,
OIpeNieNIATh COCTaB BELIECTB 0 UX hopMyiam;
OIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIpeNeNATh THIl XMMUYECKUX peaKIuii;
Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;
BBISIBJIATH IPU3HAKH, CBUJIETEIbCTBYIOINE O IPOTEKAHUU XUMHUECKOW PEaKLIMU IPU BHIIOJHEHUH XUMHUYECKOTO OIbITA;
COCTaBJIATh (POPMYIIbI OMHAPHBIX COEINHEHUI;
COCTaBJIATh YPABHCHHUA XUMHUYCCKUX peaKHHﬁ;
coOnroaaTh npaBuia 6€30MacHoOi padoThI PU MPOBEAECHNUHN OTBITOB;
M0JIb30BAThHCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIUKCIIATh OTHOCUTEIILHYIO MOJIEKYIISIPHYIO U MOJIAPHYIO MacChl BEIIECTB;

®  BBIUMCIIATH MACCOBYIO JOJIO XUMHUYECKOTO AJIEMEHTa TI0 (hOpMYJIe COCTUHECHNUS;

BBIUHCIIATH KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe PeareHTOB MU MPOJYKTOB peakluu
® XapakTepu3oBaTh (PU3MUYECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U BOJOPOIA;
® [0JTy4YaTh, COOMPATh KHCIOPO U BOJIOPO/T;
pacro3HaBaTh OMBITHBIM ITYTEM T'a3000pa3HbBIE BENIECTBA: KUCIOPO/I, BOJOPO/T;
pacKpBIBaTh CMBICIT 3aKOHa ABOTa/IpO;
PacKpBIBATh CMBICI IOHATHH «TEII0BOM 3 (EeKT peakium», «MOJISPHBIA 00bEM»;
XapakTepu3oBaTh (HU3NYECKHe U XUMHUUECKUE CBOICTBA BOJIBI;
PaCKpBIBATh CMBICII IOHSATHUS «PACTBOPY;
BBIYHUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBIISATE PACTBOPHI C ONPEAECIEHHON MacCCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA;
Ha3bIBaTb COCIMHCHUA N3YUCHHBIX KJIACCOB HCOPTaHNYCCKUX BCILICCTB,
XapaKTepu30BaTh (HU3MYECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB: OKCHUOB, KUCIIOT, OCHOBAHUH, COJICH;
OTIPENIENIATh MPUHAIISKHOCTh BEIIECTB K OMPEICICHHOMY KJIACCY COCIMHEHUH;
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COCTaBJIATh (POPMYJIbI HEOPTraHUUYECKUX COSAMHEHUN N3YYEHHBIX KIJIACCOB;

IMPOBOAUTL OIIBITHI, IOATBCPKAAOIINC XUMHYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIACCOB HCOPIraHMYCCKHX BCIHICCTB,

pPacIO3HaBaTh OIBITHBIM IIyTE€M PAaCTBOPHI KUCIIOT U LIEJI0YEH 110 U3MEHEHHUIO OKPACKU MHIUKATODA;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEX]y KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI;

packpsiBaTh cMbici [lepuonnueckoro 3akona . 1. MennerneeBa;

OOBSICHATh (PU3UYECKHUI CMBICIT aTOMHOTO (TIOPSIIKOBOT'0) HOMEpa XUMUYECKOTO JIEMEHTa, HOMEPOB IPYIIIBI U TIEPHUO/Ia B IEPUOANISCKON

cucreme /1. 1. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B IIpe/iesiaX MajblX MEPUOJIOB U IIABHBIX MOATPYIIII;
XapaKTEepU30BaTh XUMHUYECKUE AIEMEHTHI (0T BOJOPOa 10 KablMsl) Ha OCHOBE MX IOJIOXKEHHUA B nepuoandeckoit cucreme /. 1. Mennaeneera

¥ 0COOCHHOCTEH CTPOCHUS MX aTOMOB;

COCTaBJIATb CXEMbI CTPOCHHUA aTOMOB IICPBBIX 20 »y1eMeHTOB HepI/IO,HH‘leCKOﬁ CHUCTCMBbI I[ H. MeHI[eJ'IeeBa;

PaCKpPbIBATb CMBICJI MOHATUM: «XUMHYECKas CBA3b», QJICKTPOOTPpHULATCIBbHOCTB»,

XapaKTCpHU30BaTb 3aBUCUMOCTDb (1)H3H“I€CKI/IX CBOMCTB BEIIECTB OT TUIIA KpI/ICTaHHH‘leCKOﬁ peHléTKI/I;

OIIPCACIIATL BU XUMHUYECKOM CBSI3HU B HCOPIraHUYCCKUX COCINHCHUAX

I/1306pa)KaTB CXCMbI CTPOCHUA MOJICKYII BCIICCTB, O6paSOBaHHBIX Pa3sHbIMU BUAAMH XUMHYCCKUX CBHSCﬁ;

PaCKpbIBaTb CMBICJI MOHSITHHI «HUOH», «KATHOH», «AaHHOH», «QJICKTPOJIUTLI»,

CHEIICKTPOJIUTBI», <QJICKTPOJIUTHUICCKAA AUCCOLIMAIA», KOKUCIIUTEIbY, «CTCICHB OKUCICHUA, KBOCCTAHOBUTCIIL), KOKHCIICHHUC),

«BOCCTAHOBJICHUC,

OTIPEENATh CTENEeHb OKUCIEHUSI aTOMa 3JIEMEHTa B COEIMHEHUY;
PACKPBIBATE CMBICIT TCOPHUUN SHGKTpOJ'II/ITI/ILIGCKOI\/’I Jucconuanum,

COCTaBJISITh YPABHEHHMS DJICKTPOJIMTUYECKON TUCCOLMALNNA KUCIIOT, IIEJI04YEH, COJIEH;

OO0BSACHATH CYHIHOCTB IIpOLECcca ANEKTPOIUTUYECKON TUCCOMAlUU U PeaKIMii HOHHOTO 0OMEHa;

COCTaBJISITh TOJHBIE U COKPAIIEHHbIE HOHHBIE YPAaBHEHUS peaKIMii 0OMEHa;

OTIpeAeNATh BO3MOXKHOCTh POTEKaHMsI peakliii HOHHOTO OOMEHa;

IPUBOJUTH PEAKLUH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB;

OIPEACIIATH OKUCIIUTEND U BOCCTAHOBUTEND;

COCTaBJIAITh YPaBHEHMS OKMCIUTENIBHO ~-BOCCTAHOBUTEIbHBIX PEAKIINN;

Ha3bIBaTh (PaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOH peaKiui;

KJIacCU(UIUPOBATh XUMHUUECKUE PEAKIMH M0 Pa3InYHbIM IIPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHUEM U CBOWCTBAMU HEMETAIIOB;

MPOBOAMTDH OIBITHI MO MOJIYYEHUIO, COOUPAHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIJIEKUCIOTo ra3a, aMMHaKa;
pacio3HaBaTb OIIBITHBIM HYTéM I‘33006p33HBIe BEUICCTBA: erICKHC.]'IBIfI ra3d 1 aMMHakK,

XapaKTEPU30BaTh B3aUMOCBA3b MEXKY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH METAJIJIOB,

Ha3bIBaTh OPraHUYECKUE BELIECTBA MO UX (hopMyJsie: MeTaH, ITaH, 3TUIEH, METAHOJI, TAHOJI, [NIMLEPHUH, YKCYCHAs! KUCIIOTAa, aMUHOYKCYCHas

KHCJIOTa, CTCApUHOBAs KHUCJIOTA, OJICKMHOBAA KHUCJIOTA, I'NTFOKO034a;



® OILICHUBATh BIUSHUE XUMUYECKOTO 3arpsI3HEHUSI OKPY’KaIOLIEeH Cpeibl HA OPraHN3M YEJI0BEKa;

® TPaMOTHO OOpAIIATHCS C BEHIECTBAMH B IOBCETHEBHOMN KU3HU;

® ONPENENATh BO3MOXXHOCTh IPOTEKAHUS PEAKIIMKA HEKOTOPBIX MPEACTABUTENIECH OPraHNYeCKUX BELIECTB C KMCIOPOI0M, BOJOPOIOM, METAINIaMH,
OCHOBaHUSIMU, TaJIOr€HAMH.

BLIlIyCKHI/IK MOJIYYMUT BO3MOKHOCTDb HAYYUTHCH

. BBIJIBUTATh M TIPOBEPATH IKCIICPUMEHTAIBHO THIIOTE3bl 0 XMMHYECKHUX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHMS, X CIIOCOOHOCTH
BCTYIAaTh B XUMHUYECKHUE PEAKIINH, O XapaKTepe U MPOJYKTAX PA3IMUYHBIX XUMUUYECKUX PEAKIIMil;

. XapaKTEPU30BaTh BEILIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIUBAIOT MPUYUHHO-CIEACTBEHHBIEC CBSA3U MEKY JaHHBIMU
XapaKTepUCTUKAMU BEILIECTBA;

. COCTaBIIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHHUS IO COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

. IIPOTHO3UPOBATH CIIOCOOHOCTDH BEUIECTBA MPOSIBISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C yUETOM CTENECHEH OKUCICHUS
9JIEMEHTOB, BXOISIIMX B €TI0 COCTAaB;

. COCTaBJIATh YPABHEHHUS PEAKIIMI, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH MTPEBPALLICHUI HEOPTAHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;
. BBIIBUTaTh U MPOBEPATH HKCIIEPUMEHTATIBLHO TMIIOTE3bI O Pe3yJIbTaTax BO3ACUCTBUS Pa3INYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIINu;

. MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS /IJIS1 IKOJIOTUYECKU TPAaMOTHOTO MOBECHHS B OKPY>KaIOLIEH cpee;

. UCIIOJIb30BaTh MPUOOPETEHHBIE KITIOYEeBbIe KOMIETSHIIMH MIPH BBHIITOJIHEHUH MPOEKTOB U YU€OHO-UCCIIEeI0BATEIbCKHUX 33124 110 U3yYSHHUIO
CBOMCTB, CTOCOOOB TIOJIYYCHHS M pacIIO3HABAHUS BEIIIECTB;

. 00BEKTHBHO OLIEHUBATh HH(POPMAITUIO O BEUIECTBAX U XUMUUYECKUX MPOIIeccax;

. KPUTUYECKH OTHOCUTHCS K TICEeBIOHAYYHON MH(OpMaIuu, HeJoOpOCOBECTHOM peKiaMe B CPEACTBAX MAacCOBOM MH(POPMAIINH;

. OCO3HABAaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUM 110 XUMHUH JIJIs1 IPAKTUYECKOU IeSITEIbHOCTH YEJI0BEKa;

. CO3AI0T MOJEIU U CXEMBI JUIS PEelIeHUs] yUeOHBIX U MO3HABATENbHBIX 33/1a4; TOHUMATh HEOOXOAUMOCTh COOIIO/IEHUS TIPEANUCAHUT,

npeajaracMabiX B MHCTPYKIHAX IO UCITIOJIB30BAHHIO JICKAPCTB, CPCACTB OLITOBOM XUMHHU U ap.
Kpurepun oneHuBaHus JOCTHKEHUH 00y4aIOIIUXCH

OcHoBHasl 3a/1a4a ¥ KpUTEPUH OLIEHKH — OBJaJCHHE CUCTEMON y4eOHBIX IEHCTBHI C M3y4aeMbIM y4E€OHBIM MaTepHAIIOM.

Cucrema OIIEHKM BKJIIOYAeT B ce0s BHYTPEHHIOIO (OCYIIECTBIIIEMYIO CaMOl IIKOJION) M BHENIHIOK (OCYIIECTBIsieMasi BHEIIHUMU 110 OTHOLIEHUIO K
IIKOJIE CITy>K0amHu).

J1J1g OLIEHKU HCTIONb3yeTcsl NepcoHnbUIIMpoBaHHas HHGopMaIus 1 aHOHUMHas! (HerepcoHUGUIMpPOBaHHas).

[TepconnuupoBaHHOH OIIEHKE MOJIEKAT TOJBKO METApeMETHBIE U TPEIMETHBIE PE3YIbTaThl U3 OJ10Ka «BBIMTYCKHUK HAyYUTCS».

OneHka JOCTHKEHUN peau3yeTcs «METOJOM CIOXKEHUSY, IPU KOTOPOM (PUKCUPYETCS JOCTUKEHUE OMTOPHOTO YPOBHS U €0 IPEBbIIICHHUE.

JUnist OLIeHWBaHUS UCTIOJIb3YIOTCS: CTaHJApTU3MPOBAHHBIE MHCbMEHHBIE U YCTHBIE PaOOThI, MPOEKTHI, MPaKTHUECKUE paboThl, JabopaTopHble paboThl,
TECTBHI, 3a4EThI, TBOPUYECKHUE PaOOThI, CAMOAHAIN3, CAMOOLIEHKA, HAOIIOIEHHS U TIP.

Tunel 3a1aHuil, KOTOPbIE HUCHOJAb3YIOTCH 1JIA OLEHKHU JOCTHKEHH:



1o (popme OTBeTA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

10 YPOBHIO MTPOBEPSEMBIX 3HAHUH, YMEHUH, CIIOCOOOB JIEHCTBUI: 0A30BBIN U MOBHIIICHHBIN YPOBEHB;
0 UCIIOJIb3YEMBIM CPEICTBAM: 3a/laHus JJI MUCbMEHHON MM YCTHOM Oeceibl, MpaKTUYeCKue 3aJaHusl, 1abopaTopHbie paboThI;
o (opme mpoBeNeHuUs: Ui MHANBUAYAITBHON WA TPYIITIOBON paOOTHI.

HTorosasi ouenka CKjIaabIBaeTCH U3:
HAKOIUICHHBIX OLICHOK (XapaKTepU3yloT JUHAMHUKY 00pa30BaTEIbHBIX JOCTHKEHUHN yUaluXcs);
OLIEHKH 32 CTaHAAPTU3HUPOBAHHBIE UTOTOBBIE PA0OTHI (XapaKTEPU3yIOT YPOBEHb MPUCBOCHUS CIIOCOOOB EHCTBUIA)

BHYTpeHHI0I0 cHCTeMY OlleHKH Ha CTYIIeHH OCHOBHOI'O 00111ero 00pa30BaHusl KJIACCH(PHUIHUPYETCS CIECTYIONMM 00pa3oM U BKIIIOYAET MPOIETyPHI:
HHIMBUAYAJbHbIE pe3yJIbTAThbl ydammxcsi - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHUN U HAaBBIKOB, BBISBISIOTCS B XOJ€ ICHXOJIOTO-

Nearorn4eckoro MOHUTOPUHTA;
NpeAMeTHbIE Pe3yJIbTAThl - PE3YJIbTaThl, IOJIyY€HHBIE B IPOLIECCE OLICHUBAHUS YUUTEIISIMU ILIKOJIBI Ha MPEJAMETHOM YPOBHE;
BHYTPHIIKOJIbHBIE Pe3yJIbTaThl - PE3YyJIbTaThl, I0OJIYYEHHbIE B XOA€ aIMUHUCTPATUBHOTO KOHTPOJISl, UTOTOBOM aTTECTAllMU YUalllUXCsl
( KOHTpOJIBHBIE PAabOTHI, IPOMEXKYTOUHBIE, HTOTOBBIE, TUATHOCTUYECKUE);

BHEILIKOJbHbIE Pe3yJIbTaThl - pE3yJIbTaThl OJIMMITHA/I, KOHKYPCOB, COPEBHOBAHUH, KOH(EPEHIINIA U T.11.;
pe3yibTaThl, OJTYYEHHBIE B X0/1¢ He3aBHCHUMON BHELIHEeH OLleHKH - Pe3yJIbTaThl olydeHHbIe B Xone 'UA;
He()OpMaJIM30BaHHAS OLEHKA - TOPTQOIIHO.

I[J'I}I OIMCAaHUS JOCTHKECHUMN 06yqa}omnxc;1 uenecoo6pa3H0 YCTAHOBUTH CJIICAYIOIIHUC IIATh ypOBHGfIZ

Yposenb JlocTHKeHH e IVIAHUPYEMbIX Pe3Y/JIbTAaTOB Ounenka (oTMeTKa)
basosbIii JEMOHCTPUPYET OCBOCHHE YYEOHBIX JEWCTBUH C ONMOPHOM CHCTEMOI 3HAHUN B paMKax | «yIOBJIETBOPUTEIHHO» (unmm
YPOBEHb nuanasoHa (Kpyra) BbIIENEHHBIX 3aaad. OBiajeHue 0a30BbIM YPOBHEM SBIISETCS | OTMETKa «3», OTMETKa
AOCTHKEHUH JIOCTATOYHBIM IS TPOJOKEHUST O0yUeHUs Ha CIeYIOIIEeH CTyIIeHn 00pa30BaHus, HO HE | «3aUTEHOR).

110 Npo(UIBHOMY HaIlPaBJICHHIO
IMoBbIMIEHHBII | YCBOGHHE ONOPHOM CHUCTEMbl 3HAaHUI Ha YpPOBHE OCO3HAaHHOTO IPOU3BOJIBHOTO | OIL[EHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb OBJIaJICHUS] Yy4E€OHBIMU JEWCTBUSAMM, JIOCTATOYHBIH O Kpyroszop, IupoTa (WUIu

U30MpaTEeNTbHOCTH) HWHTEpecoB. Takue oOydwaromuecss MOT'YT OBbIThb BOBJIEYEHBI B

MPOEKTHYIO AESITEIbHOCTD 110 IPEAMETY U COPUEHTUPOBAHBI HA MPOJIOJKEHHE 00yUSHUS

B CTapIIUX KJIACCaX M0 JAHHOMY IPOQHIIIO.
Broicokmuii Bonee monHoe (110 CpaBHEHUIO C TIPEABIAYIIMM) YCBOSHHE OMTOPHOW CHCTEMBI 3HAHWUW HA | OIICHKA  «OTIWYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAJACHUS YUCOHBIMU JCHCTBUSIMH, JOCTaTOYHBIN | «5»).

Kpyro3op, mupoTa (MM H30MpaTenbHOCTH) HMHTEpecoB. Takue oOydarommecs MOTYT

ObITh BOBJICYEHBI B NPOEKTHYIO JESITEIbHOCTh IO IMPEIMETY M COPHEHTHPOBAHBI Ha
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POI0JDKEHHE 00YYEeHHS B CTAPIIUX KJIACCAX MO JAHHOMY MPOGUITIO.
IMoHM:KEeHHBIH | OTCYTCTBHE CUCTEMAaTHYECKOi 0a30BOM NOJArOTOBKH, OOYYAIOIIMMCS HE OCBOCHO JAXE U | «HEYAOBIETBOPUTEIBHO»
YPOBeHb NOJIOBUHBI  IUIAHUPYEMBIX  PE3YJIbTAaTOB, KOTOpPBIE  OCBAaWBAaeT  OOJBIIMHCTBO | (OTMETKA «2»)
00y4Jarommxcs, UMEIOTCS 3HAUYNTEIbHbIE MPOOENbl B 3HAHMSX, JajbHeiIIee oOydeHne
3arpyaHeHo. [lpu 3ToM 0O0ydYaromuiicss MOXKET BBIIOJHATH OTACIbHbIC 3a/1aHUS
HOBBIIIEHHOTO YpOBHA. JlaHHas rpymma oOydaromuxcs (B CpeAHEM B XOjA€ O0y4eHHs
cocraBisitomasi okono 10%) TpebyeT cnenuanbHOW IUATHOCTUKU 3aTPyJHEHUH B
o0y4eHuH, MpoOesoB B CHCTEME 3HAHUM M OKA3aHWU LEJICHANPABICHHOW MOMOIIM B
JOCTIKEHUH 6a30BOTO YPOBHS

Huskmii HQJIMYME TOJIBKO OTJENbHBIX (DparMeHTapHbIX 3HAHMM IO MpeaMeTy, JajbHeilee | OLeHKa «IUI0X0» (OTMETKa «1»)
YPOBeHb o0y4yeHHe MPaKTHYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHasi IOMOIIs HE TOJIBKO IO
y4eOHOMY MpeaMery, HO U Mo (OPMHUPOBAHUIO MOTHBAIMU K OOYYEHHIO, Pa3BUTHIO
MHTEpeca K M3y4aeMol MPEeIMETHON 00JIaCTH, MOHUMAHHUIO 3HAYMMOCTH TIpeMeTa JUIs
KHU3HU | Jp.

XapakTepucTuka nnpoBoil oueHKN (0TMETKH)

«5» («OTJMYHO») — YPOBEHb BBIIOJIHEHUS TPEOOBAHUIN 3HAUUTENIBHO BBIILIE YAOBIETBOPUTEILHOIO: OTCYTCTBUE OIMOOK KaK IO TEKYIIEMY, TaK U IO
npeapIAyIIeMy yueOHOMY MaTepHaiy; He 0ojiee OJHOTO HEeJ04ETa; JIOTHYHOCTh U IOJIHOTA U3JI0KEHUS.

«4» («X0polI0») — YpOBEHb BBINIOJIHEHUSI TPEeOOBAHMI BBIIIE YIOBIETBOPUTENBLHOIO: HCIONb30BaHUE OMOJIHUTEIBLHOIO MaTepuasna, MOJIHOTa U
JOTMYHOCTh PACKPBITUS BOMPOCA; CaMOCTOSITEIbHOCTh CY)XICHHH, OTpaXKEHHE CBOETO OTHOIIEHUS K MpeaMeTy obcyxieHus. Hammuume ommOok u
HEJ0YETOB B KOJIMUYECTBEHHOM BBIPAXEHUH MO OTIEJIbHBIM IIPEeIMETaM OTPa)kaeTcs B JIOKAIBbHBIX aKTaxX O TEKyIeH U UTOroBol (pyOekHOIl) aTTecTtanuu
oOyJaromuxcs.

«3» («y10BJIETBOPHUTEIBHO») — JOCTATOYHBI MUHUMAJIbHBIA YPOBEHB BBIIIOJHEHUS TPeOOBAaHUH, MPEAbSBISIEMbIX K KOHKPETHON paboTe, OTJEe/IbHbIE
HapylIeHUs JIOTUKM M3JIOKEHUs] MaTepuasia; HENOJHOTa pPacKpbITUs Bompoca. Hamuume ommOOK M HEAOYETOB MO OTAEIbHBIM IpeaMeTaM B
KOJIMYECTBEHHOM BBIPAYKEHUU OTPAXKAETCS B JIOKAIBbHBIX aKTaX O TEKYILEH U UTOroBOM (pyOeKHOM) aTTecTali 00yJarommxcs.

«2» («I10X0») — YPOBEHb BBINOJIHEHHs TPEOOBaHUN HUXKE YAOBJIETBOPUTEIBLHOIO: HAPYIIEHUE JIOTUKU; HEMOJIHOTA, HEPACKPBITOCTh 00CYX/1aeMOro
BOIPOCa, OTCYTCTBHE apryMEHTaluu JMOO OMMOOYHOCTh €€ OCHOBHBIX MojoxeHui. Hannume ommOOK M HEI0YeTOB IO OTIENbHBIM IpEIMETaM B
KOJINYECTBEHHOM BBIPAKEHHH OTPAXKAETCA B JIOKAIBHBIX aKTax O TeKyIIed U UTOroBOH (pyOekHOH) 00 aTTecTanuu 00y4Jaromuxcs.

KoHTpo/1bHO-U3MepHUTe/IbHbIe MATePUAJbI NTPEIHA3HAYEHBI I IPOBEPKU YPOBHS YCBOEHHs y4eOHOro MaTepualia Ha OCHOBAaHHUHU 00Pa30BaTENLHOIO
MUHUMYMa cojepxaHusi oOpa3oBaHUs W TpeOOBaHUN K YPOBHIO MOJIOTOBKM BBIMYCKHMKOB INKOJA. OHHM COCTaBji€Hbl HAa OCHOBE MHOTOJIETHEH
Ne1arornyeckoi MPakTUKU C YUE€TOM Pa3IMUHBIX METOJIUYECKUX pa3pabOToOK.

[To Bcem rmaBaM Kypca U UX paszzesiaM MpeajgaraeTcsl TeKyUIuil 1 TeMaTHYeCKUi KOHTPOJIb 3HAHUN U YMEHUH B (popMe XMMUYECKUX AUKTAHTOB U TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 3aaaHusi 000MX BapHAHTOB pabOT CXOAHBI IO CONEPKAHUIO U XapaKTepy BBIMOIHAEMBIX YUeOHBIX JeHCTBU.
Jns opranuzauuu 3¢ (eKTUBHONM pabOTHI BCEro Kjacca ¢ y4eTOM HHAMBHIYaJbHBIX CIIOCOOHOCTEH Ka)J0ro ydamierocs B psife paboT, BXOJSIIIUX B
nocoOue, MpeCTaBIeHbI 33aHUS PA3TUYHBIX YPOBHEH CI0KHOCTH.
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He3zaMeHUMBIM MOMOIIIHUKOM TeAarora B KOHTPOJE 3HAHUM SBISIOTCS 3afaHusi B popme Tecta. X MOXKHO MCIOJB30BaTh Ha Pa3HBIX ATamax y4yeOHOro
nporecca:

. NIPY U3YYCHHH HOBOTO MaTEpUaa;
. Ha dTare 3aKperuieHus] U3y4eHHOr0 MaTepHhana;
. Ha ypoKkax 0000IIaroIero NoOBTOPEHNUS,

IIPU TEKYIIEM U TEMaTUUECKOM KOHTPOJIE 3HaHUM, YMEHUIN U HaBBIKOB yUaIUXCS;
IpY HOATOTOBKE yJalMXCcs K 9K3aMeHaM Kak B YCTHOM, Tak U B MMCbMEHHOM Gopme, ocodeHHo B popme EI'D.
JUia KaXk10i TEMBI U €€ pa3/IesIoB MIPEII0KEHBI TECTOBBIE 3aJaHUS Pa3HOIO YPOBHS CIOXHOCTU B IByX BapHaHTAaxX, pacCUMTaHHbIe HA 15—35 MUH niu Ha

1EeNbIA ypoK. [1Jst BRICTaBJICHHSI OICHKHU IIPEJIaracTcs HCIIOJIb30BaTh CJCAYIONIYIO TPOLICHTHYIO IIKAITY:
35% BBIIIOIHECHHEIX 3aJaHUM — OILICHKA «2;

36—61 % — orenka «3»;

62—85% — omeHka «4»;

86—100% — oreHKa «5».

B 3aBucumocTu 0T pe3yabTaTOB BBIIOJHEHUS PA0OOTHI YUUTENb MOKET BHOCUTD B IIPEAJIOKEHHYIO CUCTEMY OLIEHUBAHUS KOPPEKTUBBI, TIOCKOJIBKY
OCHOBHas 11€JIb KOHTPOJIS B JAHHOM CJ1y4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a ONPE/IeJICHUE YPOBHS YCBOCHUS yJalllUMUCS y4eOHOTo MaTepuania
W HaIlpaBJICHU JalbHeHIe paboThl HaJ MOBBIICHUEM KauecTBa 3HAHUI

3ananue non mubpon 1 omeHuBaercs 3 Oamnamu; mox uudpoit 2 — 5 Oamtamu; mox uudpoin 3-8 Oammamu. 3amaHus, OTMEUYEHHBIE *, — JUId
WHIUBUIYAITBHOTO BHITIOTHCHHSI.

Ecau e YKa3aHO UHOC, KaXXJbIM OTBET JacTeH OllEHHBACTC:

. yacTu A — 2 OajlaMu;
. yactu B — 4 Gamnamu;
. yactu C - 6 Oaymamu.

OnHako He Bce ydJaluecs NpUCTYNAoT K 3afaHusaM 4acTi C u TeM 0oJiee BBINMOJIHAIOT UX MOJTHOCTBIO. UTOOBI MOBBICUTH MOJIOKUTEIbHYIO MOTHBALIUIO K
BBINIOJTHEHUIO 3a/jaHuil yactu C, yuuTeIb MOKET OOBSIBUTH O BHICTABJICHUH I10 PE3yJIbTaTaM TECTa JIBYX OLIEHOK: IepBoil — 3a yactu A u B, a Bropoit —
3a yacTb C — € UCIOJIb30BaHNUEM IIPOLEHTHOM IIKaJIbl OLIEHKH 3HAHUU.

Bonpoce! a1 Bcex BUOB KOHTPOJS 3HAHUN COCTaBJIEHBI TaKMM 00pa3oM, 4TOOBI MENaror ¢ MX MOMOIIbIO MOT BBISIBUTH 3HAHMS y4aIIMXCS 1O BCEM
Y3JI0BBIM BOIPOCaM IJIaBbl U pa3fiesia Kak Ha 0a30BOM ypOBHE, IJie¢ HEOOXOIMMO TOJBKO BOCIIPOU3BEICHHE YUeOHOT0 MaTepHuaia, Tak U Ha YCIO0KHEHHOM
YpOBHE, Iie TpeOyeTcsl yMEHNE aHAJIM3UPOBATh U CPABHUBATH JIaHHBIE, TPUMEHSS TBOPUECKHE CIIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEAIIONIATal0T KOJUIEKTUBHYIO IESTEbHOCTh YUALIUXCs TIMOO0 B Mape, JIM00 B TPYIIE U CAMOIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTaM HE0OX0IMMO OOpaTUTh BHUMAHUE Ha 3a/1aHus YpPOKOB 000011aro1ero nopTopenus. B aTom ciydae yqamuecs
B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMU ONPEIEISIOT st ce0st 3a/JaHHsl, KOTOPbIE MOTYT BBIITOJHUTD.

PacuerHble 3a71aun pa3IUYHBIX TUIIOB U YPOBHEHN CIOXHOCTH MPEACTABIEHBI B TOCOOMH OJI0OKaMU, a TaK)Ke BKIIOYEHBI B pa3HbIE BU/bI KOHTPOJIS 3HAHUM.

VY4uTenb MOXKET 10 JKETaHUIO0 BKIIIOYATh UX Kak JIOMOJHUTENBHOE 3a/laHue B JIIOOOH BUJ KOHTPOJIS WM MpeUlarath y4yaluMmcsl OTAEIbHbIE CaMOCTOs-
TeJbHbIE PA0OTHI MO PEIIEHUIO MOT0OHBIX 3a]1a4.

HpOBeneHne XHUMHYECKOIo JTMKTaHTa
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3anaHus A 00OMX BapUAHTOB KPATKO 3alMCHIBAIOTCS Ha JIMIIEBOW CTOPOHE JOCKM WM Ha KOJOTpaHCIapaHTe, OTBEThl Ha BOIPOCHI KEJIATEIbHO
HamucaTh Ha 0OpaTHOM CTOPOHE JOCKU WM TaKXKEe HAa KOJOTpaHCIapaHTe. YUYUTENb 3a4UTHIBACT COJEP)KAaHUE BOIMPOCA, yUalllUecs 3alHChIBAIOT OTBET B
TeTpasx.
[To oxoH4YaHMM TUKTaHTa MPOBOAUTCS CAaMOIIPOBEPKA:
. OLIMOOK HET — OLIEHKA «5»;
. nonymieHbl 1—2 ommOku — «4»;
. JOTYIIEHBI 3 OMUOKH — «3».
B 3aBUCHMOCTH OT CTETICHH MTOATOTOBICHHOCTH YYAIUXCSl YIUTEIh MOXKET H3MEHUTHh KPUTEPHIA OIICHKH pa0oT B MOJIb3Y YUCHUKA.

IIpoBenenune caMocTOATEILHOM PA0OTHI
CamocrosiTenbpHast paboTa mpenoiaaraeT 1Moo MmapHyko, Ju00 rpynmnoByo GopMy paboThl U JaeT BO3MOKHOCTb JIY4YIlIe OTPad0TaTh N3ydaeMbI€ BOIIPOCHI
MOJI KOHTPOJIEM YYHTENs M B XOAE CaMOCTOSITENIbHOMN NesATeNIbHOCTH (A7 o0ydvaromieil padoTel) JuO0 JydIlle MOATOTOBUTHCS K KOHTPOJBHOU padoTe,
KOTOPYIO TIPEJCTOUT BHITIOIHATH Ha CIEAYIONIEM YpoKe (I1si 00o0maromiei padboTsl). 3a1aHus BEITIOIHSIOTCS B Nape (TPYIINe), 9YTO MO3BOJIIET SKOHOMHUTh
Bpems Ha oTBeT. OTenbHbIe 3aaHus (0] 3HAKOM *) yJalinuecs BBIMOIHIIOT CAMOCTOSTENbHO. [[J1s1 KOHTPOIIS yyaluMes MPeA0CTaBIsIeTCS BO3MOXHOCTh
CBEPUTH CBOU OTBETHI C ITAJIOHAMHM, KOTOPBIC OYIYT JIaHbl YUYUTEIEM 10 OKOHUYAHUU PAOOTHI.

OneHka NpaKTHYeCKUX YMEHUH y4aIuXcs

Yunrenn AOJDKCH YYUTHIBATD!:

- IPaBUIIBHOCTH ONPE/AEICHHUS 1IeJIU OIIbITA;

- CaMOCTOSTENBHOCTh 0JJ00pa 000pYA0BaHUS U OOBEKTOB;

- IOCJIe/I0BATENBHOCTD B BBIIOJIHEHUH PAOOTHI 10 3aKJIAAKE OIbITA;

- JJOTUYHOCTh ¥ TPAMOTHOCTb B ONMCAHWN HAOJI0IEHUH, B OPMYIMPOBKE BHIBO/IA U3 ONBITA.

Otmerka "5" - IPaBUJIBHO OIIPEEIICHA LIEJIb OIIbITA,

- CaMOCTOSTEIbHO, C HEOOXO0AMMOM MOCIEI0BaTEIbHOCTHIO MPOBEACHBI TOJ00P 000pyI0BaHMs U 0OBEKTOB, a TaKkke padoTa
T10 3aKJIaJIKE OTbITA;

- HAyYHO TPaMOTHO, JIOTHYHO OTMHMCAaHbI HAOII0AeHUS ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTIBITA.

Ot1metka "'4" - IPaBUJIBHO OIPEEIIEHA LETb OIbITA;

- CaMOCTOATENIBHO MPOBEJIeHa paboTa 1o noadopy 0o00py0BaHuUs, 0OBEKTOB;

IIpU 3aKJIaJIKe OMbITa JOMycKatoTcs 1 -2 omunoKu;

- Hay4YHO TPaMOTHO, JIOTHYHO OMMCaHbl HAOII0AeHUS U c(HhOPMYIHPOBAHBI BHIBOJIBI U3 OIBITA;
- B ONMCAHUH HAOJII0/IEHUH U3 OMbITa IOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIIPEIEIIEHA LIEJIb OIIbITA;
- mo100p 0060pyI0BaHUS U OOBEKTOB, a TAKKE paOOTHI MO 3aKJIAJIKE OIBITA MPOBEEHBI C TTOMOIILI0 YIUTEIS,
- JIOITYCKAIOTCS HETOYHOCTHU M OIIMOKY MPH 3aKJIAJKE ONbITa, ONMCAHUH HAOIIOJeHUH, (OPMYIMPOBAHUH BBIBOJIOB.

OtMmerka "2" - HE OMpENIeNIeHa CAaMOCTOSITENBHO IEb OIbITA;
- He 0TOOPaHO HYKHOE 000PYOBaHUE;
- IOITYCKAaOTCS CYIIECTBEHHbIE OMMOKH MPH 3aKiajike U 0(OPMIICHUH ONbITA.

Ouenka ymenuii IlpoBoasat Hab10neHUsE
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Y4uutens HOMKEH yIYUTHIBATD:

- IPaBUIILHOCTH MTPOBEACHNUS HAOIIOIEHUH 10 33 JaHHIO;

- YMEHHeE BBIACIATH CYIIECTBEHHbIE IPU3HAKU y HabIt01aeMoro o0bekTa (mmporecca),

- JOTMYHOCTh M HAYYHYIO TPAMOTHOCTH B O(DOPMJICHUH Pe3yJIbTAaTOB HAOIIOICHUI U B BBIBOJIAX;
- IpoBeJIeHUe HAOII0ACHHUSI 110 3aJaHHIO;

Otmerka "5" - MMPAaBWJIBHO 110 33J]aHUI0 YUUTEIS IPOBEACHO HAOIIOICHHUE;
- BBIJICJICHBI CYIIIECTBEHHBIE IPU3HAKK y HabIr01aeMoro o0beKTa (mpoiecca);
- JIOTHYHO, HAYYHO IPaMOTHO 0(hOPMIICHBI PE3YJIbTAaThl HAOIIOACHUIN 1 BBIBOJIBI.

Ot1metka "'4" - MPaBWJIHHO TIO 33JIaHUIO YYUTEIIS IIPOBEICHO HAOIIOICHNUE;
- 1P BBIJICIICHUU CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMOro o0beKTa (Impoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTcsi HeOPEKHOCTH B 0(hopMIIEeHUN HAOTIOACHHI U BEIBOJIOB.

Otmerka "3" - IOITyCKAIOTCSL HETOYHOCTHU | 1-2 omMOKY B POBECHUH HAOIIOACHUH 110 3a/IaHUI0 YUUTEIIS;
- IIPY BBIJICJIEHUH CYILECTBEHHBIX PU3HAKOB Y Ha0JI10/1aeMOro 00beKTa (1polecca) BbIISNIAI0TCS JIUIIb HEKOTOPBIE;
- norryckarores omOku (1-2) B oopmiieHUN HaOIIOCHUH 1 BEIBOJIOB.

Ormerka "2" - Jormyckarorces omuoku (3-4) B mpoBeeHUN HAOIIOACHUIA TTO 33/1aHUI0 YUUTEJIS;

- HETPABWJIBHO BBIJCISIIOTCS IPU3HAKK HA0JII01aeMoro oobeKTa (Tporecca);

- nomyckatores omuoku (3-4) B opopmiieHnn Habt01eHUH U BBIBOAOB. PopMma aTTecTaly o OUOJIOTHH MOXKET OBITh
pa3NMYHON: YCTHBIM 9K3aMeH Mo OmieTaMm, 3ammra pedepaTa, TECTUPOBAaHHE, 3alllUTa MPOCKTA.

®opmbI peacTaBIeHUs 00pa30BaTeIbHBIX Pe3yJbTATOB!
Tabesb yCIIeBaeMOCTH T10 TpeIMeTaM (C yKa3aHueM TPeOOBaHUH, MPEIBSIBISIEMBIX K BBICTABJICHUIO OTMETOK);
TEKCThl UTOTOBBIX IMarHOCTUYECKUX KOHTPOJIBHBIX Pa0OT, TUKTAHTOB M T.JI. M aHAINU3 UX BBIIOJIHEHUS o0ydaromumcs (MHpopmanus o0 3JeMeHTax
¥ YPOBHSX MTPOBEPSIEMOTO 3HAHUS — 3HAHHSI, TOHUMAHHUS, IPUMEHEHUS, CHCTEMATH3aIIH );
yCTHas OIIEHKa YCIEIIHOCTH pPe3yJbTaToB, (pOpMyIMpOBKAa NMPUYMH HEyAad U PEKOMEHJAIMH MO YCTpaHEHHIO MpPoOeaoB B OOYYEHHOCTH IO
npeaMeTam;
nopTQoano;
PE3yIaBTATHI TICUXOJIOTO-TIEAATOTHYECKUX UCCIIEOBAHIH, MILTFOCTPUPYIOMIUX IHHAMUKY Pa3BUTHS OTICIBHBIX HHTEIICKTYIBHBIX W JTMYHOCTHBIX
KadyecTB oOyyarorerocs, YV /1.

KpurepusiMu oneHnBaHuUs ABIISIOTCA:
COOTBETCTBHUE JIOCTUTHYTHIX MPEIMETHBIX, METAIPEIMETHBIX M JINYHOCTHBIX PE3yJIbTAaTOB 00YYarOMIMXCs TPeOOBaHUSAM K pe3yjbTaTaM OCBOCHHS
o0pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO o01iero oopazoBanust ®PI'OC;
JUHAMHKa pe3ylbTaToB MpeaIMeTHOW o0ydeHHOCTH, (hopMupoBanus Y'Y /.

14



O1ieHKa TOCTUKEHUSI METAPEIMETHBIX Pe3yJIbTaTOB MOKET. [IpoBoAsTCA B X0/1€ pa3IuuHbIX poreayp. OCHOBHOM MPOIEAYypPOH HTOMOBOM OIIEHKHU

AOCTHIKCHUSA METAIPCAMCETHBIX PE3YJIbTATOB ABJIACTCA 3allilUTa UTOTOBOI'O MHAUBUAYAJIBHOT'O ITIPOCKTA

TemaTnuyecknid mJjaH

No HaunmenoBanue paszienos (Tem) KonnuectBo B ToMm uncie Ha nmpoBegeHue
9acoB I10 [TpakTueckux padot KonTponbHbIx
nmporpamme pabort
8 knacc

1 Brenenue 8 1

2 ATOMBI XUMHUYECKUX DJIEMEHTOB. 7 1

3 [Ipocthie BemecTBa 8 1 1

4 CoenuHeHne XUMUYECKUX DJIEMEHTOB. 16 1 1

5 N3meHenus, mpoucXoAsIIKe ¢ BEIeCTBaMHU. 16 2 1

6 PactBopenue. PactBopnl. (CBoicTBa pacTBOPOB  AJIEKTPOJIUTOB. 13 1
OKHCINTENHEHO — BOCCTAHOBUTEINILHBIE PEaKIIUU

Hroro 68 5) S)
9 ki1acc

1 | IloBTOpeHue u 06001IeHNE CBEIeHHH 10 Kypey 8 Kinacca. XUMHUECKue 6 1
peaxknuu

2 | X¥MHYeCKHe peakllii B pacTBOPAX 9 1 1

3 Hewmeranibl 1 ux coeTMHEHUsI 26 4 2

4 MeTamisl ¥ X COSTMHEHUS 15 2 1

5 | XuMus U OKpyXarolas cpesa 2

6 O06001IeHre 3HaHMH 110 XMMHUU 33 KypC OCHOBHOM 1IKOJIBL. [loaroroBka 10 1
K OCHOBHOMY rocyiapcTBeHHOMY 3k3ameny (OI'9)

Hroro 68 7 6
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Conep:kanue nporpaMmbl
Xumus 8 kiaace
(70 yacoB, 2 yaca B He/1eJI10)
COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIIACC
Tema 1. BBenenue B Xumnio
XHUMHS — HayKa O BEIECTBaX, UX CBOMCTBAX U MPEBPALICHUSX.
[TonsiTe 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CyluieCTBOBaHMs: CBOOOIHBIX aTOMaX, IPOCTHIX U CIOKHBIX BELIECTBA
[IpeBpamenus Bemiects. OTINYNE XUMUYECKUX PEAKIIUN OT (PU3UUECKUX SABJICHUNA. POib XMMHU B )KU3HU YEIOBEKA.
KpaTkue cBeeHus U3 UCTOpUM BOZHUKHOBEHUS U pa3BuTHs xuMuu. [lepuon anxumuu. [lonstue o punocodckom kamue. Xumus B XVI B. PazButue xumuu
Ha Pycu. Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJIIEHUN XMMHUYECKOI HayKku - paboTel M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menneneesa.
XvMuYecKasi CUMBOJIHMKA. 3HAaKW XMMHYECKUX JJIEMEHTOB M MPOUCXOXKACHHWE HMX Ha3BaHuWW. Xumuueckue Qopmynsl. MHaekcsl U K03 HUIMEHTHI.
OTHOCHTEBHBIE AaTOMHASI K MOJIEKYJISIpHAst Macchl. PacueT MaccoBOM /10JIM XUMHUYECKOTO 3JIeMEHTa 1Mo (hopMyJie BemecTBa.
[lepuoanueckast cuctema XxuMmuueckux siaemMeHToB J[. M. MenneneeBa, ee CTpyKTypa: Maible U OOJbIINME MEPUOJIbI, TPYIIILI U MOATPYIILI (TJIaBHAS U
noOouHas). [lepuonnyeckas cucremMa Kak ClipaBO4HOE 10coOue IS MOJIyUYEHUs CBEACHUM O XUMUYECKUX JIEMEHTaX.
Pacuérnble 3agaun. 1. HaxoxneHne oTHOCHUTENBHON MOJEKYJISIPHON Macchl BEIIECTBA MO €ro XUMHYecKoil ¢opmyre. 2. BoruncineHne MaccoBod 101u
XUMHYECKOT0 3JIEMEHTA B BEIIECTBE IO €ro GopmyIie.
IIpakTnyeckass padora Ne 1
[IpaBuna TexHuku 6€30MACHOCTH MpH paboTe B XUMHUUYECKOM kabuHeTe. JlabopaTopHoe o0opyaoBaHre U 0OpaleHue C HUM.

IIpeaMeTHBIE PE3YIbTATHI oﬁvqeﬂnﬂ

VYuamuiicst 10JKEH YMETh:
WCIIOJIb30BaTh TPHU XapaKTEPUCTUKE BEIIECTB TMOHITHS: «aTOM», «MOJIEKYJIa», «XUMHUYECKHUH JJIEMEHT», «XUMHYECKHH 3HAaK, WJIA CHUMBOJ,
«BEIIECTBO», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY», «CBOMCTBA BEIIECTBY, «XUMHUYECKUE SBICHUS, «(DU3MUECKUE SBICHU», «K0d()PUIINEHTH»,
«MHJIEKCBI», «KOTHOCUTEIbHAS aTOMHASI MacCay, «OTHOCUTEIbHAS MOJIEKYJISIPHAS MAccay, «MaccoBast JI0JIsI SJIEMEHTa;
3HaTh: IPEAMETHI U3YUEHUS! €CTECTBEHHOHAYUHBIX JIUCLIMIUIMH, B TOM YHCIIE XUMUU; XUMUYECKNE CUMBOJIbI, UX HA3BaHUS U MPOU3HOLIEHUE;
KJIaCCU(PUITUPOBATH BEIIECTBA MO COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pa3nuyaTh: TeJla U BEIleCTBA; XUMUUECKHUI 3JIEMEHT U IPOCTOE BEUIECTBO;
OTMCHIBaTh: (DOPMBI CYIIIECTBOBAHUS XMUMHUYECKHX JIEMEHTOB (CBOOOJIHBIE aTOMBI, POCTHIE BEIIECTBA, CIOKHBIC BEIIECTBA); TAOIHMUHYIO (opMy
[Teproguyeckoil cucTeMbl XMMHUYECKHUX JJIEMEHTOB; IMOJOXeHHe aneMeHTa B Tabmune [l. V. MenaeneeBa, MCHONB3Yys MOHSTHS «IIEPUOI»,
«TpyMmay, «riaaBHas MOArPyIIay, «1000YHas TOATPYIINAY; CBOWCTBA BEMIECTB (TBEPBIX, KUIKUX, Ta3000pa3HBIX);
OOBSCHATH CYHTHOCTh XMMHUYECKHUX SBICHHUH (C TOYKH 3PEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS) U UX MPUHIUIHAIBHOE OTINYHE OT (PU3UIECKHUX
SIBIIEHHI;
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XapaKTepu30BaTh: OCHOBHBIE METO/bl M3YYEHUS €CTECTBEHHBIX NUCHUIUIMH (HAONIOJCHUE, SKCIIEPUMEHT, MOJEIMPOBAHHE); BEIIECTBO IO €ro
XUMHUYECKOH (hopMyJsie COTIacHO IJIaHy: Ka4eCTBEHHBIN COCTaB, TUII BEIIECTBA (IIPOCTOE WIIM CIOXKHOE), KOJTHMYECTBEHHBI COCTAaB, OTHOCHTEIb HAs
MOJIEKYJISIpHAsl Macca, COOTHOIIIEHHNE MAcC JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJU AJIEMEHTOB B BEIIECTBE (ISl CIIOKHBIX BEIIECTB); POJIb XUMUU
(TTOJIOKUTENBHYIO ¥ OTPULIATENFHYIO) B )KU3HHU YEJIOBEKa, apTyMEHTUPOBATh CBOE OTHOIIEHHUE K 3TOU Ipobieme;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSX;
POBOJIUTH HAOIIOCHUS CBOWCTB BEILIECTB U SIBICHUH, IPOUCXOAAIINX C BELIECTBAMHU;
coOiroaaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU IPU MPOBEACHUH HA0II0ICHUN U 1a0OPaTOPHBIX OMBITOB.
MertanpeameTHble pe3yJibTaThl 00y4eHH s
VYyamuiicst 10JKEH YMETh:
OTpeAeIATh TPOOJIEMBI, T. €. YCTaHABIUBATh HECOOTBETCTBUE MEXK Y KEITAEMbIM U JACHCTBUTEIbHBIM;
COCTaBJIATh CJIOXKHBIH IJIaH TEKCTA,
BJIQJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK TIOBECTBOBAHMUE;
10/l PYKOBOJICTBOM YUYHUTEJISl IPOBOAUTH HEMTOCPEACTBEHHOE HAOIII0/IEHUE;
MOJ1 PYKOBOJICTBOM yUYHUTEINsl OPOPMIISITh OTUET, BKIIOYAIOIINIA OMMCaHue HAOMIOIEHUS, €T0 PE3YIbTAaTOB, BHIBOJIOB;
UCIIOJIb30BaTh TaKOM BHJI MBICIEHHOTO (MAEaJIbHOI0) MOJCIUPOBAHUS, KAK 3HAKOBOE MOJEIMPOBAaHUE (HA MPUMEPE 3HAKOB XMMHUYECKUX DJIEMEHTOB,
XUMHYECKHUX hopMyn);
UCTIOJIB30BaTh TAKOW BUJ MaTepUAILHOTO (IPEIMETHOT0) MOJCIUPOBAHUS, KaK (PU3NUIECKOEe MOJCIMPOBAaHNE (HAa PUMEPE MOJECIMPOBAHUS aTOMOB U
MOJIEKYI);
MOJTy4aTh XUMUYECKYIO HH(POPMAITUIO U3 Pa3THIHBIX HCTOYHUKOB;
oTpeAensaTh OOBEKT U aCTEeKT aHaIK3a U CUHTE3a;
OTpeAeATh KOMIOHEHTHl 00ObEKTA B COOTBETCTBUU C aCTIEKTOM aHalli3a U CUHTE3a;
OCYILECTBIISATh KAUECTBEHHOE U KOJINYECTBEHHOE OMUCAHNE KOMIIOHEHTOB 00BEKTa;
OTpeENATh OTHOIIEHHS 00BEKTa C IPYrUMH 00bEKTaMH;
OTIpeNIeNATh CYIIECTBEHHbIE TPU3HAKU 00BEKTA.
Tema 2. ATOMBI XUMHYECKHUX 3JIEMEHTOB
ATOMBI Kak (popMa CYyLIECTBOBAHHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHUS O CTPOEHHM aTOMOB. /loKa3aTenbcTBa CI0KHOCTU CTPOEHUSI aTOMOB.
OmneiTel Pezepdopaa. [Tnanerapuast Moaens CTpoeHUs aToma.
CocraB aTOMHBIX sJ1€p: IPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHAas Macca. B3auMOCBsI3b OHATUIN «IIPOTOH», HEUTPOH», «OTHOCUTENIbHAS aTOMHAast
Maccay.
W3meHnenue ynciaa MpoTOHOB B sJpe aToMa - 00pa30BaHNE HOBBIX XMMUYECKHX 3JIEMEHTOB.
M3MeHeHne yuciia HEHTPOHOB B AJpe aroma - oOpa3zoBaHHE H30TONOB. COBPEMEHHOE OIpeAeNieHUuEe MOHSITUS «XMMHUYECKUH 3remMeHT». M3oTombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'O XMMHUYECKOI'O JJIEMEHTA.
OnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB XHMHYECKHX 37eMeHTOB Nel-20 mepuwommueckort cucrembl J[. M. Menneneesa. [lonsitue o
3aBEpILEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHYEeCKOM YPOBHE).
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[Tepnonnueckas cuctema XUMHUYeCKuX 3yieMeHToB [[. 1. MenneneeBa u ctpoeHre aTOMOB: (PM3MYECKHI CMBICI MOPSAKOBOTO HOMEpA dJIEMEHTa, HOMepa
rpYIIbI, HOMEPA NEPUOA.
M3meHeHne yucia 3JEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIrO JJIEMEHTa - OOpa30BaHME IMOJIOKHUTEIbHBIX U OTPHUIATEIbHBIX
noHoB. MoHBI, 00pa3oBaHHBIE aTOMaMHU META/NIOB W HeMETaUIoB. [IpUYMHBI M3MEHEHUS METANIMYECKHX W HEMETAUTMYECKHX CBOMCTB B MEpPHOAAX M
rpyIImax.
OO0pasoBanue OuHAPHBIX coeanHeHuid. [TorsiTre 00 MOHHOH CcBsi3u. CxemMbl 00pa30BaHUS HOHHOW CBSI3U.
B3aumojeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXAy co0oi - 0oOpa3oBaHHE JIBYXaTOMHBIX MOJEKYJ MPOCThIX BemlecTB. KoBajeHTHas
HETIOJISIPHAS] XUMUYECKAs CBSI3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.
B3aumopeiictBue  aTOMOB  XMMHMYECKHX  DJIEMEHTOB-HEMETANIOB  MEXIy co0oifi - oOpa3oBaHue OWHAPHBIX COCOUHEHHH  HEMETasIOB.
DIEKTPOOTPULIATENLHOCTD. [IOHITHE O KOBaJIGHTHOM MOJIAPHOM CBSI3H.
BsaumopeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-METANIOB MEXAY cO0Oi - 00pa3oBaHHME METaJUIMYECKUX KPUCTAIUIOB. [loHsATHE O MeTalmndeckoi
CBS3U.
JdemoncTpanuu. Mojenn aToMOB XUMHUYECKHUX 371eMeHTOB. lleproanyeckas cucrema xumuueckux snemenToB J[. . Menzaeneesa.
IIpeaMeTHbIE Pe3YJbTATHI 00YUEHUS
VYyamuiicss A0KEH yMETh:
MCIIOJIb30BaTh IIPU XapaKTEPUCTUKE aTOMOB MOHATHUS: «IIPOTOH», KHEUTPOH», «IJIEKTPOH», «XUMHUUYECKHHN 3JIEMEHT)», «KMACCOBOE YUCIIO», KU30TOI,
«QIIEKTPOHHBIN CIION», «IHEPreTUYECKU YPOBEHBY», «3IJIEMEHTBI-METAIJIbIY, «3JIEMEHThI-HEMETAIIb»; MPU XaPAKTEPUCTUKE BEIIECTB MOHITHS
«MOHHAsA CBS3bY», «HOHBD», «KOBAJICHTHAs HEMOJIAPHAS CBS3b», «KOBAJIEHTHAs MOJISIPHAS CBSI3b», «JIEKTPOOTPULATEIBHOCTBY, «BAJIEHTHOCTHY,
«METaJJINYECKask CBSI3bY;
ONMCHIBATh COCTAB U CTPOEHUE aTOMOB JIEMEHTOB C MOPsAKOBbIMU HoMepamu 1—20 B Ilepuoanueckoit cucreme xumuueckux siemeHtoB 1. 1.
Menneneena;
COCTaBJISITh CXEMBI pacIpe/iesieHUs JJIEKTPOHOB IO DJIEKTPOHHBIM CJIOSIM B AJICKTPOHHOW O0O0JIOYKE aTOMOB; CXEMbI 0Opa30BaHUs Pa3HBIX THIIOB
XUMUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJNTMYECKON );
OOBSCHITh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX SJIEMEHTOB (3aps0B s/I€p aTOMOB, YHCJIA SJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM
CJIO€, YHUCIIO 3aMOJHSEMBIX DJIEKTPOHHBIX CIIOEB, PAJAMYC aToMa, JJIEKTPOOTPUIATENbHOCTh, METAIUIMUYECKHE U HEMETaNIMYeCKHe CBOICTBa) B
nepuojax M rpymmnax (riaBHbIX mnoAarpynmnax) Ilepumoanueckoit cuctembsl xumudeckux anemeHToB JI. M. MeHneneeBa ¢ TOYKHM 3pEHUS TEOPHUH
CTPOEHUS aTOMa;
CpPaBHMBATh CBOMICTBA aTOMOB XHMHWYECKHX 3JEMEHTOB, HAXOIAIIMXCS B OJHOM IMEpPUOJ€ WM TJaBHOM moarpynne llepmommyeckoil cHCTEMBI
xummudeckux aneMeHToB [[. M. MenzeneeBa (3apsoB saep aTOMOB, YHCIa 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHCIIO 3arOTHIEMbIX
3JIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, 3JIEKTPOOTPULATEILHOCTh, METAJNINYECKUE 1 HEMETAINTINYECKHE CBOMCTBA);
JlaBaTh XapaKTEPUCTUKY XUMHUUYECKHX DJIEMEHTOB IO UX MOJ0XeHHI0 B l[lepuonnueckon cucremMe xumuueckux sneMeHTtoB [[. M. Menneneesa
(XMMHYECKHUH 3HAK, MOPSAKOBBIM HOMEp, MEPUOJ, TPYIIa, MOArpyIa, OTHOCUTEIbHAsS aTOMHAsh Macca, CTPOCHHE aToMa — 3apsj sApa, YHCIIO
MIPOTOHOB U HEUTPOHOB B Spe, OOIIIEE YUCIO ITEKTPOHOB, PACTIPEIEICHHUE HIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM);
OTIPENIETISATh TUIT XUMHUYECKOM CBSI3H 1O (hOpMyJie BEIIECTBa;

18



INPUBOAUTH MPUMEPHI BEIIECTB C pa3HbIMHU THIIAMU XUMHUYECKOU CBSI3H;
XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSA3M (OOMEHHBIN ), HIOHHOM CBSI3U, METAJUTMYECKOM CBSI3H;
YCTaHaBJIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3U: COCTAB BELIECTBA — TUIl XUMUYECKOH CBA3U;
COCTaBIATH (OPMYJIIBI OWHAPHBIX COSTMHEHUH TI0 BaJICHTHOCTH;
HAXOJHUTh BaJICHTHOCTH 3JIEMEHTOB 10 opMyJsie OUHAPHOTO COEIUHEHUS.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHUsI
VYyanuiicst 10JKEH YMETh:
(dbopMyITUPOBATH THIIOTE3Y MO PEUICHHUIO TPOOIIEM;
COCTaBJISITh IJIaH BBIMOJHEHUs] y4eOHOM 3a/auM, peuieHus] mpoOieM TBOPUYECKOTO0 M MOMCKOBOTO XapaKTepa, BBHIOJHEHUS! NMPOEKTa COBMECTHO C
YUUTEIIEM;
COCTAaBJISITh TE3UCHI TEKCTA;
BJIQJIETh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK OMHCAHUE,
MCIIOJIH30BaTh TAKOW BHJI MBICJICHHOTO (MI€aJIbHOT0) MOJICTMPOBAHHS, KaK 3HAKOBOE MOJICTTMPOBaHUE (Ha MPUMEpPE COCTABJICHUS CXeM 00pa30BaHUS
XUMHYECKOH CBSI3U);
WCIIOJIH30BaTh TAKOW BUJI MATEPHAIIHLHOTO (IMPEIMETHOTO) MOJICIMPOBAHUS, KaK aHAJIOTOBOE MOJICIIMPOBAHNUE;
UCIIONIb30BaTh TaKOM BUJ MaTepUaibHOrO (MIPEIMETHOT0) MOACIUPOBAHMS, KaK (pU3MUeckoe MOJAeTUpoBaHUE (Ha MpUMEpe Mojelield CTpOeHUs
aTOMOB);
oTnpeensaTh 00BEKThI CPAaBHEHHS U aCIIEKT CPAaBHEHHS OOBEKTOB;
BBITIOJIHSITH HETIOJTHOE OJTHOJIMHEMHOE CPaBHEHUE;
BBIIIOJIHSITh HEMOJHOE KOMIUIEKCHOE CPAaBHEHUE;
BBITIOJIHSITH TIOJTHOE OJTHOJIMHEMHOE CpaBHEHUE.
Tema 3. Ilpoctbie BemecTBa
[TonoxeHne MeTAIJIOB M HEMETAJIJIOB B MIEPUOJUYECKON CUCTEME XMMHUUYECKUX 371eMeHTOB [[. V. MenneneeBa. BaxkHeiimme npocTeie BENECTBA - METaJUIbL:
JKeJe30, ATFOMUHHM, KaabIuil, MarHuil, HaTpuii, kanuii. O0mre Gpusnveckre CBONCTBA METAILIOB.
Bakneiimume nmpocTeie BEMIECTBA - HEMETAJUIBI, 00pa30BaHHBIE aTOMaMHU KHCJIOPOJa, BOJIOPOJa, a30oTa, cephl, pocdopa, yriaepoaa. CriocoOHOCTH aTOMOB
XUMHYECKHUX DJIEMEHTOB K 0Opa30BaHUIO HECKOJBKUX TMPOCTHIX BEUIECTB - AIJIOTPONHS. AJUIOTpONHBbIE Moaudukaiuu Kuciopoaa, pochopa u onosa.
Mertamndeckue 1 HEMETAUTMYECKUE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTH JICJIEHUS MPOCTHIX BEIIECTB HA METAJTBI M HEMETAILIIBI.
[Toctosiunast ABoraapo. KonudectBo BemectBa. Monbs. MomsipHass macca. MonsipHbIi 00beM Tra3000pa3HbIX BellecTB. KpaTHble €IUHUIIBI KOJIMYECTBA
BEI[ECTBA — MWUIUMOJb U KWJIOMOJIb, MUJUTUMOJIIPHASE U KHWJIOMOJISIPHAST MacChl BEIIECTBA, MIJLTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BEILIECTB.
Pacuets! ¢ uCTIOB30BaHNEM TIOHITHI «KOJTUYECTBO BEMICCTBAY, «MOJIIPHAS MAccay, «MOJIIPHBIN 00BEM Ta30By», KITOCTOSTHHAS ABOTaaAPO».
PacuerHble 3amaun. 1. BrraucieHne MOISpHON Macchl BEHIECTB MO XUMHUYECKHM Qopmynam. 2. PacdeTsl ¢ MCHOIb30BaHUEM TOHATUN «KOIUYECTBO
BEIIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00bEeM Ta30By, «IIOCTOSTHHAS ABOTaIPO».
JemMoncTpanun. Hekotopbie MeTamibl 1 HEMETAUTBI KOJTMYECTBOM BeliecTBa | Mosb. Moiens MOISIPHOTO 00bheMa ra3000pa3HbIX BEIIECTB.
IIpenMeTHbIe pe3y/bTAThl 00YYEeHUSA
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VYyaimuiicst J0JKEH YMETh:
UCIIOJIb30BaTh IPU  XapaKTEPUCTUKE BEIIECTB MOHSATHUS: «METAJbl», ILIACTUYHOCTBY, «TEIUIONPOBOAHOCTY, «3JIEKTPOIPOBOAHOCTDY,
«HEMETAJUIbI», «AJUIOTPOIHS, «aJUIOTPOIHbIE BUJOU3MEHEHU S, WIIK MOJU(PUKALIUNY;
OIMCHIBATh IOJIOKEHUE IJIEMEHTOB-METAIIJIOB U AIEMEHTOB-HEMETaLI0B B [lepuoanueckoii cucreme xumuueckux anemeHToB J1. . Menneneesa,
KJIaccu(puIUpOBaTh IPOCTHIE BEIECTBA HA METAJUIbI U HEMETAILJIbL, 3JIEMEHTHI,
OIpeAEIIATh NPUHAIIEKHOCTh HEOPraHMUECKUX BEIIECTB K OJTHOMY U3 U3YyUYEHHBIX KIACCOB — METAJIJIbl U HEMETAJIBI;
JIOKa3bIBaThb OTHOCHTEIBHOCTD JEJICHUS NPOCTHIX BEIECTB HA METAJLIbl U HEMETAILIBL;
XapaKTepu30BaTh 00MIHe (PU3HMUECKHUE CBOMCTBA METAILIOB,;
YCTaHABJIMBAaTh IPUYMHHO-CIICICTBEHHBIE CBA3M MEXKIY CTPOCHHEM aroMa M XUMHUYECKOW CBSA3bI0 B IPOCTBIX BEIIECTBAX — MeETaLIaX H
HEMeTalIax;
00BSICHATH MHOTO00pAa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;
OIKCBIBATh CBOMCTBA BELIECTB (HAa IPUMeEpax MPOCTHIX BELIECTB — METAJIOB U HEMETAIJIOB);
COOIIIO/IATh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPH MPOBEIECHUH HAOIIOCHUN 1 TaO0paTOPHBIX OIIBITOB;
WCIIOJIB30BaTh IIPU PEIIEHUM PACUETHBIX 3a/lay IOHATHUS: «KOJUYECTBO BELIECTBA», «MOJb», «IOCTOSHHAs ABOraapo», «MOJSIpPHAs Maccay,
«MOJISIPHBIM 00bEM I'a30B», «HOPMAJIbHBIE YCIOBUSY;
IPOBOJIUTH PACYEThl C HCIOJIb30BAHUEM MOHATUH: «KOJMYECTBO BEILIECTBA», «MOJIAPHAs Macca», «MOJSIPHBIM 00bEM ra3oB», «IIOCTOSHHAs
ABoraapoy.
MertanpeameTHbie pe3yJibTaTbl 00y4eHHs
Yyamuiics 10KEH YMETh:
COCTaBJIATh KOHCIIEKT TEKCTA;
CaMOCTOSITENILHO MCIIONIb30BaTh HEITOCPEICTBEHHOE HAOII0ICHUE;
CaMOCTOSITENIEHO O(POPMIISTH OTUET, BKIIOYAIONIUI OMMCaHue HaOMIOJeHNs, €T0 PE3Y/IbTaTOB, BEIBOOB;
BBITNOJIHATH MOJTHOE KOMIUIEKCHOE CPaBHEHHUE;
BBITOJIHATh CPABHEHUE 110 aHAJIOTHH
Tema 4. CoeanHeHus XMMHYECKHX 3JIeMEHTOB
Crenenb okucnenus. OnpeeneHue CTENEHN OKUCIEHUS 3JIEMEHTOB 110 XUMHUYeCcKor (opmysie coequHenus. CocraBienne GopMmysl OMHApHBIX COEUHEHHH,
o0l cnocod Ux Ha3bIBaHWs. bUHapHbBIE COEIUHEHMS: OKCHUJIbI, XJIOpHUabl, cynbpuabl u Ap. CoctaBinenue ux ¢opmyi. IIpencraBurenu oKCHIOB: BOJA,
YIJIEKUCIIBIN Ta3 U HETalleHast U3BecTh. IIpencraBuTenu aeTydnx BOLOPOAHBIX COEUHEHUN: XJI0POBOAOPO U aMMuaK. OCHOBAaHHUs, UX COCTaB M Ha3BaHUS.
PactBopuMocTs ocHOBaHMil B Boje. Tabmuiia pacTBOPUMOCTH THIPOKCHIOB W cojield B Boje. [IpeacraButenu mienoyeit: THAPOKCUABI HATPUsI, Kalusd U
kanpus. [IoHsATHE 0 KauecTBEHHBIX peakuusax. IHaukaropsl. I3MeHeHne OKpacku MHIMKATOPOB B IIEJIOYHOU cperie.
Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. IlpencraBurenu KUCIOT: cepHas, COJsHas U a30THas. VI3MeHeHHe OKpacku MHAUKATOPOB B
KHUCJIOTHOM CcpeJie.
Conu xak Mpou3BOAHBIE KUCIOT U OcHOBaHMM. VX coctaB u Ha3BaHus. PactBopumocTs conelt B Boze. [IpencraBurenu coneit: Xmopuj HaTpus, KapOoHAT U
docdat kanpus.
AMop(dHBIE U KPUCTANINYECKUE BEILIECTBA.
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MexMoIIeKyIsIpHble B3aUMOACUCTBUSA. THIBI KPUCTANIMYECKUX PEIIETOK: MOHHAsA, aTOMHAas, MOJEKYJISpHas U METaJNIMYeCcKas. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIIOB KPUCTAIUIMUECKUX PELIETOK.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.
Uucteie BemecTBa U cMecH. [IpuMepsl KHUIKHUX, TBEPAbIX W ra3o00pa3HbIX cMeceil. CBolicTBa YHMCTBHIX BellecTB M cMmecedd. Mx cocraB. MaccoBas u
o0beMHas 10J11 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbIE ¢ UCIIOJIB30BAHUEM MOHATHUS JOJIS.
Pacuérnbie 3agaun. 1. Pacyer maccoBoil 1 00BEMHOM J0Jel KOMIIOHEHTOB CMECH BEIIeCTB. 2. BblumciieHne MaccoBOM /10U BEUIECTBA B PacTBOPE IO
M3BECTHOI Macce pacTBOPEHHOT'O BELIECTBA M Macce pacTBoputeis. 3. Brruncienue Macchl pacTBOPSEMOro BeUIecTBa M PACTBOPUTENS, HEOOX OUMBIX JIJIst
IIPUTOTOBJICHUS ONPEIEICHHON MAaCChl PACTBOPA C U3BECTHOM MacCCOBOM J10JIEW PACTBOPEHHOIO BEILECTBA.
JemoncTpanuu. O6pasiibl OKCHUIOB, KUCIOT, OCHOBAaHHI U coJieil. Moie/in KpUCTAIUIMYECKUX PEIISTOK XJIOpHIa HaTpus, aiMasa, okcuaa yriepoaa (IV).
CrniocoOslI pa3fienieHus: cMecel, TUCTUIUISIHS BOIBL.
JlabopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 0Opa3aMH BELLIECTB pa3HbIX KJI1accoB. 2. Pa3znenenue cmecen.
IIpakTuyeckas padora Ne 2«OuncTKa 3arpsiI3HEHHON [TOBAPEHHOM COJIN
IIpakTuyeckas padora Ne 3. [IpuroTtoBiieHre pacTBOpa caxapa C 3aJaHHOW MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA.
IlpeaMeTHBIE Pe3YJbTAThI 00YUCHUS
Yyamuiics 10KEH YMETh:
UCIIOJIb30BaTh IIPU XapAaKTEPUCTHUKE BELIECTB IOHATHUS: «CTEIEHb OKHCICHUS», «BAJIEHTHOCTB», «OKCUIBD», «OCHOBAHUS», «IIECIOYN»,
«KAQueCTBEHHAS! PEAKLU», «HHIUKATOPY», «KUCIOTBI», «KHCIOPOJICOJEPIKAIIUE KHUCIOTB), «OCCKHCIOPOIHBIE KHUCIOTB), «KHCIOTHAs Cpeaay,
«IIeNOYHasl cpefay, «HeWTpanbHas cpefa», «kana pH», «comm», «aMmopdHbIe BEIIeCTBa», «KPUCTANIMYECKUE BEIIECTBA», «KPUCTATIMYECKAs
pelieTkay, «MOHHAsi KpUCTANIMYEcKas pelIeTKa», «aTOMHas KPUCTAJUIMUECKas pEeIIeTKa», «MOJEKYJspHas KpHUCTAJJIMYEcKas pelieTKay,
«METAJIMYECKast KPUCTAIIIMYECKAs PEIIETKA», «CMECK;
KJIaCCU(UIIMPOBATh CII0KHbIE HEOPTaHWYECKUE BEIIECTBA 10 COCTaBY HA OKCHJbI, OCHOBAHMS, KUCJIOTHI U COJIU; OCHOBAHHUSA, KUCIOTHI U COJH IO
pPacTBOPUMOCTH B BOJIE; KMCIIOTHI [I0 OCHOBHOCTH U COJEPKAHUIO KHCIOPOJa;
ONpeAeATh MPUHAJIEKHOCTh HEOPraHMYECKHX BELIECTB K OJHOMY M3 HM3YYEHHBIX KJIacCOB (OKCH[BI, JETY4YH€ BOJOPOJHBIE COEAMHEHUS,
OCHOBAHM$, KUCIIOTHI, COJIN) MO (hopMyIIe;
ONMCHIBATh CBOMCTBA OT/AEIBHBIX MPEACTaBUTENEH OKCHIOB (Ha MPUMEPE BOJIbI, YIVIEKHCIOrO ra3a, HEralleHON W3BECTH), JETYYHX BOJIOPOJHBIX
COeJIMHEHUH (Ha mpuMepe XJIOPOBOAOPOIa U aMMMaKa), OCHOBAHUM (Ha mpUMepe T'MJIPOKCUAOB HATpHUs, KAl U KaJIbLUsA), KUCIOT (Ha mpuMepe
CEpHOM KHCIIOTHI) U COJIeH (Ha MpUMepe XJIOpHIa HaTpusi, KapOoHaTa Kanbius, GpocaTa Kaablius);
OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
COCTaBJIATh (OPMYJIBI OKCHIOB, OCHOBAHUM, KUCJIOT U COJIEH MO BAJE€HTHOCTSAM U CTEHEHSM OKHCIIEHHUS JJIEMEHTOB, a TAaKKE 3apsAaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJIEH;
COCTaBJISITh HAa3BaHUS OKCUIOB, OCHOBaHMI, KUCIOT U COJIEH; CpaBHUBATh BAJCHTHOCTh U CTENEHb OKHCIEHUS; OKCHUJbI, OCHOBAHUS, KUCIOTHI U
COJIU TIO COCTaBY;
HCI0JIb30BaTh TAOJIUILy PACTBOPUMOCTH JJIsl OTIpEeTIEHUS] paCTBOPUMOCTH BEILIECTB;
yCTaHABJIMBAaTh T'€HETHUYECKYIO CBSI3b MEXAY OKCHJIOM M THUAPO-KCHJIOM M Ha00OpOT; MPUUYMHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM
aToOMa, XUMUYECKOM CBSI3bI0 U TUIIOM KPUCTAJUTMUECKOM PEHIeTKH XUMUYECKUX COeTUHEHUH;
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XapaKTEepPU30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAJUIMYECKUE KPUCTATUIMYECKUE PEMIETKH; CPEy pacTBOpa C MOMOUIbI0 mKaibl pH;
IIPUBOJUTH IIPUMEPHI BELIECTB C Pa3HbIMU TUIIAMH KPUCTANIMYECKOUN PEIIETKH;
MIPOBOAMTH HAOIIOICHHUS 32 CBOMCTBAMH BEILLIECTB U SIBJICHUSAMHU, IPOUCXOISIIMMU C BEILIECTBAMU;
co0JII01aTh MpaBUiIa TEXHUKHU OE30MACHOCTH MPU MPOBEIECHIH HAOIIOACHUHN U OTIBITOB;
HCCIEA0BaTh CPEy pacTBOpa C MOMOUIBIO HHIUKATOPOB; SKCIIEPUMEHTAIIBHO PA3JIMYaTh KUCJIOTHI U IIEI0YH, I0JIb3YSICh HHANKATOPAMH;
HCI0JIb30BAaTh IIPH PELUIEHUH PACUETHBIX 3a]a4 IMOHATHUS «MACcCOBas 0JIs AJIEMEHTA B BEILIECTBEY», «MACCOBas J10JI1 pACTBOPEHHOT'O BEIIECTBAY,
«00beMHas1 70151 ra3000pa3HOTO BEIIECTBAY;
IIPOBOAUTH PACYETHI C MCIIOIb30BAHUEM IOHATHUH «MaccoBasl JOJS 3JIEMEHTAa B BELIECTBE», «MaccoBasi J0JS PACTBOPEHHOI'O BEILECTBAY,
«00beMHas1 1015 ra3000pa3HOT0 BEIIECTBAY.
MeTanpeamMeTHble pe3yabTaTbl 00y4eHUs
Yyamuiics 10KEH YMETh:
COCTaBIISITh HA OCHOBE TE€KCTa TAOIUIIBI, B TOM 4Hclie ¢ mpuMeHeHueM cpeacts MKT;
1101 PYKOBOJICTBOM YUYHTEJIsl IPOBOAUTH OIIOCPEIOBAHHOE HAOIIOICHNE
MOJ1 PYKOBOJICTBOM yUYHUTEINsE OPOPMIISITh OTYET, BKIIOYAIOIINI OMMCAHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BBIBOJIOB;
OCYIIECTBIISATh UHJIYKTUBHOE 0000IIEHHE (OT €JUHUYHOIO JOCTOBEPHOI'O K OOIEMY BEPOATHOCTHOMY), T. €. OIPEIENSITh OOLIUE CYLIECTBEHHbIE
IpPU3HAKU ABYX U OoJiee 00BEKTOB U (PUKCHPOBATh UX B (hOpME MOHATHUS WIH CYKICHUS;
OCYIECTBIIAITh JENYKTHBHOE 00001IeHNe (MTOBEACHNE AMHUIHOTO JOCTOBEPHOIO MO/ 00IIee JOCTOBEPHOE), T. €. aKTYaJIM3UPOBATh MOHATHE WIIH
CYXKICHHE, U OTOXKJIECTBIISITH C HUM COOTBETCTBYIOIIME CYIIIECTBEHHbIE MPU3HAKH OJHOTO WK 0oJiee 0OBEKTOB;
OIpEeAEIATh aCHeKT KiIacCU(PUKaAIIY;
OCYIIECTBIISAThH KJIacCU(PHUKAIUIO;
3HaTh U UCIOJIB30BaTh Pa3InYHbIe (POPMBI MPEACTABIECHUS KIaCcCU(PUKALIUU.
Tema 5. MHM3MeHeHud, NpoucXoAdIIHe ¢ BEIIECTBAMU
[lonsiTue ABIEHMN Kak M3MEHEHUH, MPOMCXOASIIUX C BEUIeCTBaMM. SIBJIE€HHUS, CBA3aHHBIE C M3MEHEHHEM KPHUCTAJIIMYECKOIO CTPOEHMS BEIeCTBA MpHU
IIOCTOSIHHOM €ro cocTtaBe, (usznyeckue siBieHus. Puzndeckue SBICHUS B XMMHUU: JTUCTHIUIALMS, KPUCTAJUIM3AIMs, BbIIapUBaHUE U BO3TOHKA BEIIECTB,
HEeHTpUu(dyrupoBaHue.
SIBneHus, cBsI3aHHbIE C M3MEHEHHEM COCTaBa BEILECTBA, - XMMHUUYECKHe peakiuu. [Ipu3Haku U yciaoBUs MpOoTeKaHUs XUMHUYecKHX peakuuil. [lonstue o0
9K30- ¥ HJOTEPMHUYECKHUX peaKIMsIX. Peakiiuu ropeHrs Kak 4aCTHBIN Cilydail SK30TepMUUECKHUX PEAKIIUM, TPOTEKAIOIIUX C BbIIEJICHUEM CBETA.
3aKOH COXpaHEHHUs1 MacChl BEIeCTB. XUMUYECKHE YpaBHEHUs. 3HaueHUE UHAEKCOB U K03 ¢uirenToB. CocTaBieHne YpaBHEHUH XUMHUUECKUX PEaKIUi.
Pacuetsl mo xuMuyeckuM ypaBHEHUsM. PenieHue 3ajau Ha HaXOXKACHHE KOJMYECTBA BEIECTBA, MACChl UM 00beMa MPOAYKTA PEaKLUU MO KOJIUYECTBY
BEIIIECTBA, Macce WM 00BbEMY MCXOJHOTO BellecTBa. PacyeTsl ¢ UCIONb30BaHUEM MOHSITHUS «I0Js», KOT/Ia UCXOJIHOE BEIIECTBO JaHO B BHUJE PacTBOpa C
3aJJaHHOM MAaCCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA WM COAEPKUT OMPEACICHHYIO OO TPUMECEH.
Peakuuu paznoxenus. [lonsatue o ckopocTn xumudeckux peakuil. Karanmzatopel. @epMeHTHI.
Peakuuu coenunenus. Katanutudyeckue u HekataauTHueckue peakiuu. O0paTuMble 1 HEOOpaTUMbIE PEAKIIUH.
Peakuuu 3amenieHus. DNEKTPOXUMHUYECKUN PsIi HAIPSDKEHUH METAIIOB, €r0 MCIOJb30BaHUE I IPOrHO3UPOBAHMSI BO3MOXXHOCTH IPOTEKAHUS peakuui
MEXJly METaJUIaMU U PacTBOPAMU KHCIIOT. Peakiiny BHITECHEHUS OJTHUX METAJVIOB U3 PACTBOPOB UX COJIEH JPYTMMU METaJIJIaMU.
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Peakiun oOMena. Peakiinu HeliTpanm3aiuu. Y CIoBHs MPOTEKaHMS peakiuii oOOMEeHa B pacTBOpax 10 KOHIIA.
Tunel XUMUYECKUX peakuuil (MO MPU3HAKY «UUCIO U COCTaB MCXOAHBIX BEIIECTB U IMPOAYKTOB DPEAKIMM») HAa IpPUMEpPE CBOMCTB BoAbl. Peaxius
Pa30XKEHUS - AJIEKTPOJIN3 BOABL. Peakunu coelMHEHUs - B3aUMOJEHCTBUE BOJIBI C OKCUAAMHU METAJIIOB U HEMeTAJIOB. [loHsATHe «ruapokcuab». Peakummn
3aMeIICHUs - B3aMMOJICHCTBHE BOJIBI C LIEIIOYHBIMU U IIEIIOYHO3EMEIbHBIME MeTauiaMu. Peakinu oOMeHa (Ha mpuMmepe THApoiIn3a Cynb(uaa atoMUHUS
1 KapOuja KajabIus).
Pacuérnbie 3axaun. 1. Beluucienrue no XMMHUYECKMM YpaBHEHHUSIM MAacChl WJIM KOJMYECTBA BEILECTBA 110 M3BECTHOM Macce WJIM KOJMYECTBY BEILLECTBA
OJIHOTO W3 BCTYMAIOLIUX B PEaKLMIO BEIIECTB WK MPOAYKTOB peakiuu. 2. Brruncienue Maccel (KOJMYeCcTBa BEIIECTBA, 00beMa) MPOIYKTa PeaKk MU, €CIIU
M3BECTHA MAcCa MCXOIHOTO BEILECTBA, COAEPIKAIIETO ONPEACICHHYIO OO puMecei. 3. Beruuciienne Macchl (KOJIMYECTBa BEIIECTBa, 00beMa) MPOAyKTa
peaklMy, €CiIM U3BECTHA Macca pacTBOpa U MaccoBasi J0Jis1 pAaCTBOPEHHOTO BEIIECTBA.
IIpeaMeTHBIE Pe3YJIbTAThI O0VYCHHS !
Yyamuiics 10KEH YMETh:
KJIaCCU(UIIMPOBATh XMMHUYECKHE PEAKIUU 10 YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMH; TEIULIOBOMY 3(eKTy; HaMpaBICHUIO
IPOTEKaHUsl PEAKINH; YUaCTHUIO KaTaJlu3aTopa;
UCIIONIb30BaTh TAOJUILy PACTBOPUMOCTH JJIsl ONpEAeTICHHUs] BO3MOKHOCTH MPOTEKAHMs peakiuii oOMeHa; SJIEKTPOXUMHYECKHHN psijl HaNpsHKeHUN
(aKTUBHOCTH) METAJUIOB AJIs1 ONPEENICHUS BO3MOKHOCTH IPOTEKAHUSI peakLui MEXly METalllaMU U BOJIHBIMHM PacTBOpPaMU KUCJIOT U COJIEH;
HAOMIOIaTh M OMMCHIBATh NMPU3HAKM W YCJIOBUSA TEUEHUsS XMMHUYECKHX pEaKlUW, JeJaThb BBIBOJBI HAa OCHOBAaHUM aHajin3a HAOMIOACHWN 3a
HKCIIEPUMEHTOM;
MPOBOAMTH PACUETHI IO XUMUYECKIUM ypaBHEHUSM Ha HAXOXACHHE KOJIUYECTBA, MACChHI WM 00beMa MPOJIYKTa PEAKIIMHN MO0 KOJTUYECTBY, Macce WIH
00BEMY HCXOJTHOTO BEIIECTBA; C UCIOJb30BAHUEM MOHITUS «I0JIs1», KOI/la UCXO/IHOE BEILIECTBO JIaHO B BUJIE PacTBOpA € 3aJaHHOM MAacCOBOM J1oJiei
PacTBOPEHHOTO BEIIECTBA WIIM COACPIKUT ONPENEIECHHYIO JOJI0 IPUMECEH.
MertanpeameTHblie pe3yJibTaThbl 00y4eHHs
Yyamuiics A10IKEH YMETh:
COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ncie ¢ npumeHenueM cpeacts UKT;
CaMOCTOSITENIbHO O(POPMIISTh OTUET, BKIIFOYAIOIIUI ONMMCAHUE SKCIIEPUMEHTA, €r0 pe3yJbTaToB, BHIBOJIOB;
UCIIOJIb30BaTh TaKOW BHJI MBICICHHOIO (MI€aIbHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIMPOBAaHHE (HA NpPUMEpPE YpPaBHEHHM XUMHUYECKUX
peaxiuii);
pasnuyath 00bEM U COiepKaHKUE MTOHATHI;
pa3ianyaTh pOAOBOE U BUJIOBOE MTOHATHS;
OCYIIECTBIISITH POAOBUIOBOE ONPEAEICHUE MTOHATUH.
Jemoncrpanuu. [Ipumepsl pusnueckux sBieHuid; a) ruiaBineHue napaduua; 06) nuddys3us AYIUCTHIX BELIECTB C TOpsIIed JaMIIOYKH HAaKaJTUBaHMS.
[TpuMepsl XUMUYECKHUX SIBJICHUI: a) TOpeHUe MarHus; 0) B3auMOJIEHCTBUE COJISHOW KHCIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJy4Y€HHE THAPOKCHIA MeIu
(I); T) pacTBOpeHHE MOTYYEHHOTO THIPOKCHIA B KUCIOTaxX; M) B3amMojeicTBre okcuaa mean (1) ¢ cepHOi KUCIIOTOM NP HarpeBaHWU; €) pas3oKeHUe
NepMaHraHaTa Kajus; ) B3auMOJIeliCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.

23



JladopaTropHnblie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIAPEHHS BOABI U CIIUPTA MO MCYE3HOBEHHIO MX Kamenb Ha QUIbTpoBaabHOU Oymare. 4. OkuciieHne
MEIU B IUIAMEHU CHUPTOBKU WM ropeiku. 5. [loMyTHeHHME M3BECTKOBOM BOJBI OT BBIJBIXA€MOI0 YIJIEKHCIIOro rasa. 6. IlomydeHue yriekuciaoro rasa
B3aMMOJICICTBUEM COJIBI M KUCIIOTHI. 7. 3aMeIlieHrue Meau B pactBope xyopuaa meau (I1) sxkemesom.

IIpakTyeckas padora Ne 4. [TpusHaky XMMUUYECKUX peaKLUi

IIpakTnyeckasi padora Ne 5.Ycii0BUS U IPU3HAKK TPOTEKAHUS XMMUUYECKUX PEaKIINil

IIpenMeTHLIE Pe3yaLTATHI 00VIEHUS

VYyanuiicst 10JKEH YMETh:
oOpamiarses ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPaMU B COOTBETCTBUU C MPaBHJIaMH TEXHUKH O€30I1aCHOCTH;
BBITOJIHATH MPOCTEHIIINE TPUEMBI PaOOTHI € JIAOOPATOPHBIM 000PYIOBAHUEM: JTAOOPATOPHBIM IITATUBOM; CIIUPTOBKOI;
HaOJIr01aTh 32 CBOMCTBAMH BEILECTB U SBJICHUSAMH, IPOUCXOASIIUMHU C BEILECTBAMU;
OTIMCBHIBATH XUMHUYECKUH SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA XUMUH;
JieNIaTh BBIBOJIbI IO PE3YJIbTaTaM IIPOBEAECHHOI0 S3KCIEPUMEHTA;
TOTOBHUTH PACTBOPBI C OIPEIEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOTO BELIECTBA;
IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIFO PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTanpeameTHble pe3yJbTaThl 00y4YeHHUs!

VYyamuiicss 107KEeH yMETh:
CaMOCTOSITEJIbHO UCITOJIb30BaTh OMIOCPEIOBAaHHOE HAOIIOICHHE.

Tema 6. Teopus 3J1eKTPOTUTHYECKOH TMCCOMUANUM U CBOHCTBA KJIACCOB HEOPraHMYECKUX cOeIMHEeH Uil

[TonsTHe 00 SIEKTPONUTUYECKOW TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHu3M AUCCOIUAIMN DJIEKTPOJIUTOB C Pa3IUYHBIM THUIIOM
XUMUYECKOH CBs3U. CTENEeHb dIEKTPOIIUTUUECKON auccoruanui. CUIbHBIE U ClTa0ble SJIEKTPOJIUTHI.

OcCHOBHBIE TOJOXEHUS TEOPUH AIEKTPOIUTHYECKOU mucconmanuu. VoHHBIE ypaBHEHUS peaklMid. YCIOBUS MPOTEKAaHUS peaklud OOMEHa MEXKIY
3JIEKTPOJUTAMH J0 KOHIIA B CBETE MOHHBIX MPEACTABICHUM.

Knaccudukaiys HOHOB U X CBOICTBA.

Kucnotel, ux knaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU DJIEKTPOIUTHUUECKON AuCCOIMAU. MOJEKYIIpHbIE U HOHHBIC
YpaBHEHUsI peakuuil KUCIOT. B3auMoneicTBUE KHUCIOT C METaulaMHu. DJEKTPOXMMHUUYECKHH psll HanpsLDKeHUM MeTayioB. B3auMoaeicTBHe KHCIOT ¢
OKCHJIaMU METAJUTIOB. B3anmoelicTBHE KUCIOT ¢ OCHOBAHMSMU - PeaKlus HeHTpaim3anuu. B3anmoaenicTBre KUCIOT ¢ coisiMu. Vcronp3oBanne TabauIlbl
PaCTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUUECKUX CBOUCTB KHUCIIOT.

OcHoBaHus, ux Kinaccudukanus. Jlucconmanusi OCHOBaHHMI M UX CBOMCTBA B CBETE TEOPHH IICKTPOIUTHIECKON auccormanuu. Bzanmoaeicteue
OCHOBaHUH C KUCIOTaMH, KUCIIOTHBIMU OKCHJIAMU | cOoJIIMH. Vcrionb30BaHne TaOIUIIBl PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKA XMMHUECKUX CBOMCTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HATPEBAHUH.
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Conu, ux Ki1accuGuKamus U TACCOIUAINS Pa3TUIHBIX TUIOB cojiel. CBOWMCTBA COJICH B CBETE TEOPUH DJICKTPOJIMTUUECKON JUCCoNMaIiui. B3anMoeiicTere
coJielt ¢ MeTajliaMH, YCIOBHSI POTEKAHUS dTUX peakiuii. BzanMmoaeiicTBre coleil ¢ KUCIOTaMu, OCHOBAHUSIMH U COJISIMU. VICTIOnb30BaHUE TaOJIUIIBI
PaCTBOPUMOCTH JIJISI XapaKTEPUCTUKU XUMHUUECKHUX CBOUCTB COJICH.

O06o0061eHne cBeieHui 00 OKCHIaX, NX KiIacCu(UKAIMN U XUMUYECKAX CBOMCTBAX.

['eneTrueckue psiJibl METAJJIOB U HEMETAIUIOB. ['eHeTHUecKas CBA3b MEXY KJIacCaMy HEOPTraHWYECKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiru. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHUE.

Peakiun MOHHOTO OOMEHAa M OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. COCTaBiICHUE YpaBHEHHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaAKIUi
METOJIOM 3JICKTPOHHOTO OaiaHca.

CBoICTBa TIPOCTHIX BEIIECTB - METAJIOB U HEMETA/UIOB, KUCJIOT M COJICH B CBETE MPEACTABJICHHH 00 OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX IPOIIECCaX.
IIpeaMeTHBIE Pe3YJIbTATHI 00YUEHHUSI:

VYyamuiicss 107KEH yMEeTh:
WCIIOJIB30BaTh MPU XapaKTEPHUCTHKE TPEBPAIIECHUNA BEHIECCTB TMOHITHS: «PACTBOP», <(AJICKTPOJUTHYECKAS] TUCCOIHAIUN», <«IIEKTPOIHUTHD,
CHEDJICKTPOJIMUTBI», «CTEMEHb JTUCCOIHAIIUN», «CHIIBHBIC OJJICKTPOJIUTBI», «CJIa0ble SJEKTPOJIMTBI», «KATHOHBI», «AHHOHBI», «KHUCIOTHI»,
«OCHOBAHHUSI», «COJN», «MOHHBIE PEAKIIUNY», «HECOJICOOPA3YIONIUE OKCHIBD», «COJIE0OpPa3yIOIINe OKCHJBI», «OCHOBHBIE OKCHUIBD», «KHCJIOTHBIC
OKCHJIBI», «CPEIHUE COJIN», «KHCIBIE COJIN», «OCHOBHBIC COJIM», «TCHETHUECKHH pSI», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUK,
«OKHCIIUTEIIbY, «BOCCTAHOBHUTEIILY, «OKHCIICHHEY, «BOCCTAHOBIICHHE),
OTHUCBIBATh PaCTBOPEHHUE KaK (PU3UKO-XUMHUYECKUH TIPOIIeCce;
WJUTIOCTPUPOBATH TPUMEPAMHU OCHOBHBIE TIOJIOKEHUSI TEOPUU DIEKTPOITUTHUECKON JUCCOIHMAIINN; T€HETUYECKYIO0 B3aUMOCBSI3h MEXK/y BEIIECTBAMHU
(mpocToe BEIIeCTBO — OKCH — THIPOKCHUI — COJIb);
XapakTepu30BaTh OOIIME XMMHYECKHE CBOMCTBA KHUCJIOTHBIX W OCHOBHBIX OKCHJIOB, KHCIJIOT, OCHOBAaHHWA M COJIEM C TMO3UIUH TEeOpUu
3JIEKTPOJINTUYECKON AUCCOLMALIMM; CYHUIHOCTh 3JEKTPOJMTHUUECKON IHUCCOLMALMK BELIECTB C KOBAJEHTHOM MOJISPHOW M MOHHOW XUMHUYECKOMN
CBSI3bI0; CYITHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;
MPUBOJIUTH MPHUMEPHl PEAKIUN, MOATBEPKAAIONINX XUMHUYECKHE CBONCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCIOT, OCHOBaHMHA M COJEil;
CYIIIECTBOBAaHUE B3aMMOCBSI3M MEXK/Ty OCHOBHBIMH KJIACCAMH HEOPTAHHUYECKUX BEIIECCTB;
KIIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU M0 «M3MEHEHUIO CTENIEHEH OKUCIICHHSI 3JIEMEHTOB, 00Pa3yIOIIUX pearupyoilie BEecTBay;
COCTABJISITh YPaBHEHUS JJICKTPOJIUTHYECKON TUCCOIMAIIMU KHCJIOT, OCHOBAHHWI W COJIeH; MOJIEKYJISpHBbIC, TIOJHBIE W COKpAIlEHHbIE HOHHBIE
YpaBHEHUsI PEaKLUMd C y4yacTUEM »BJIEKTPOJIUTOB; YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUH, HCHOJb3Yys METOJ 3JIEKTPOHHOIO
OailaHca; ypaBHEHUs PEaKI[Ui, COOTBETCTBYIOUIUX IOCJIEIOBATEILHOCTH («IIEMOYKE») TMPEBpalIeHU HEOPTaHUYECKUX BEIIECTB PA3THUYHBIX
KJIaCCOB;
OTIPENIETISATh OKUCITUTENh K BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHUE B OKHUCIUTEIIFHO-BOCCTAHOBUTEILHBIX PEAKIIHSIX;
yCTaHaBJIUBATh IPUUYMHHO-CIIECTBEHHBIE CBSA3M: KIJIACC BEUIECTBA — XMMHUUYECKHE CBOMCTBA BEIIECTBA;
HaOJIOZIaTh M OMHUCHIBATH PEAKIIMH MEXKTY SJIEKTPOJMTAMH C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIH POJHOTO) SI3bIKA U SI3bIKA XUMHH;
MPOBOJIUTH ONBITHI, TOJTBEPKAAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB.
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MeTtanpeameTHbie pe3yJabTaTbl 00y4eHUs

VYyanuiicst 10JKEH YMETh:
JIeJ1aTh IOMETKH, BBITUCKHU, IUTUPOBAHUE TEKCTA;
COCTaBIIATh NOKJIAT;
COCTaBJIATH HA OCHOBE TeKcTa rpaduku, B ToM uncie ¢ npumenenuem cpeacts UKT;
BJIA/ICTh TAKUM BHJOM U3JIOKEHUS TEKCTa, KaK PACCYKICHUE;
UCIIOJIb30BaTh TAaKOM BMJI MBICIEHHOTO (MAEAIBbHOI0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJEIMpPOBaHME (HAa NpPUMEpPE YpPaBHEHUH peakuuid
JMCCOLIMALIMYU, NOHHBIX YPABHEHUH peakiuil, MOJypeakui OKHCICHUA-BOCCTAaHOBJICHNU);
pas3in4yaTh KOMIIOHEHTHI JJ0Ka3aTeNbCTBa (T€3UC, aprTyMEHThI U OPMY J10Ka3aTeNbCTBA);
OCYILIECTBIIATh IPSIMOE UHAYKTUBHOE 10KA3aTENbCTBO.
JdeMoncTrpanuu. lcnbpiTaHne BEIIECTB M UX PACTBOPOB Ha AIIEKTPONPOBOJHOCTb. 3aBHCHUMOCTbH 3JIEKTPOIPOBOJHOCTU YKCYCHOW KHCIIOTBI OT
KOHIEHTpauuu. B3aumonelicTBue 1uHKa ¢ cepoi, CoIsiHOM kucnoToH, xiopuaom menu (I). 'openne marnus.
JlaGopaTopHble onbIThI. 8. Peakuuu, XapakTepHble JUIsl pacCTBOPOB KUCJIOT (COJSHOM Miin cepHOM). 9. Peakuuu, XapakTepHble Ui pacTBOPOB ILEI0YEH
(ruppoxcunoB HaTpus win kKanus). 10. [lonydenue u cBOICTBa HEPACTBOPUMOT0O OCHOBaHUs, Harpumep ruapokcuaa meau (II). 11. Peakuuu, xapakrepHbie
JUIs pacTBOpPOB cojiei (Hampumep, i xinopuna meau (II)). 12. Peakuuu, xapakTepHble [Uis OCHOBHBIX OKCHJIOB (HampuMep, /Uil OKCUAa Kaiubius). 13.
Peakuuu, xapakrepHble AJ1s1 KUCJIOTHBIX OKCHI0B (HarmpuMmep, Ui yIIeKUCIOoro ra3a)
IIpenmerHbie pe3yJbTaThl 00y4eHHs
Yyamuiics A10KEH YMETh:
oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU PUOOPaMU B COOTBETCTBUU C MPaBHJIaMH TEXHUKH 0€30I1aCHOCTH;
BBITNOJIHATH MPOCTENIINE TPUEMBI 00pallleHus ¢ JabopaTOPHBIM 000PYI0BaHUEM: J1a0OPATOPHBIM IITATUBOM, CIIMPTOBKOM;
Ha0JIr0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSAMH, IPOUCXOASIIUMHU C BEIIECTBAMU;
ONMCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOIO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU;
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEJECHHOTO SKCIIEPUMEHTA.
MertanpeameTHbie pe3yJibTaThbl 00y4eHHs
Yyamuiics 10KEH YMETh:
OTIpEeAeIATh, UCXO/s U3 yueOHOM 3a/1a4u, He0OXOIMMOCTh HEMOCPEACTBEHHOI'O MIIM OIIOCPE0BAHHOTO HAOIOICHNUS;
CaMOCTOSITENIbHO (POPMHUPOBATh IPOrpaMMy SKCIIEPUMEHTA.
TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB.
BoInyCKHUK HAYYMTCH:
* ONUCBIBATH CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HbBIX BEILIECTB, BBIJEISS UX CYIIECTBEHHbIE IPU3HAKH;
* XapaKTEpU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh IMPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKIY JAHHBIMU XapaKTEpPUCTUKAMU
BEIIIECTBA;
* PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHH JIEMEHT», «IIPOCTOE BEILIECTBOY», «CIOKHOE BEILLECTBOY,
«BAJIEHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

26



* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMUYECKUX PEAKIUil C MOMOIIBI0 XMMHUUECKUX YPAaBHEHHIA;

* BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, a TAKXKE MACCOBYIO JI0JIK0 XMMHUUYECKOT'0 3JIEMEHTA B COEAMHEHMSIX JUIsl O LIEHKH
UX MPAKTUYECKOW 3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMsI, KUCJIOTHI, COJIH;

* KJ1accu(UUIUPOBATH OKCUABI 1 OCHOBAHHUS I10 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH ITOCYA0H;

* IPOBOJIUTH HECJIOKHbIE XMMHUYECKHE ONBITHI U HAONIOICHUS 32 W3MEHEHUSMU CBOMCTB BEIIECTB B IpOLIECCE MX MpeBpallleHuil; coOaoaTh MpaBuiia
TEXHUKU 0€30MaCHOCTH NPHU MPOBEICHIH HAOIIOACHUHN U OTIBITOB;

* pa3nUy4aTh SKCIEPUMEHTAIBHO KHUCIOTHI U LIENOYM, MOJIb3YSACh WHIUKATOPAaMHU; OCO3HABaThb HEOOXOAMMOCTH COONIOACHUS Mep O€30MacHOCTH INpHU
oOpallleHHuH C KUCJIOTaMH U HIeJI0UYaMHu.

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona . 1. Menzaeneesa;

* OMUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (OPMY NEPUOANUECKON CHCTEMbl XUMUYECKUX JIIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SJIEP U pacHpeesieHue YHCia IEKTPOHOB I10 JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX AJIEMEHTOB MaJIbIX IEPUO0B
NEPUOANYECKON CHCTEMBI, a TAKKE KaIHsI U KaJbIUs;

* pa3nuy4aTh BUJbl XUMUUECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOISPHYIO U METAJUIMUYECKYIO;

* U300pakaTh NEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKHUMHU CBSI3IMHU Pa3HOTO BHJIA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKUX;

* XapaKTepU30BaTh XUMUYECKHIE DJIEMEHTHI M UX COCTUHEHHS HA OCHOBE MOJIOKEHUS JIEMEHTOB B MEPUOAMUECKON CUCTEME U OCOOCHHOCTEH CTPOCHHS UX
aTOMOB;

* XapaKTepu30BaTh HAay4YHOE W MHPOBO33PEHUECKOE 3HAYCHHE NEPUOJAMYECKOTO 3aKOHA M TEPUOJAWYECKOM CHCTEMbl XHUMHYECKHX JJIEMEHTOB
J1. . MenneneeBa; * 00bSICHATD CyTh XUMHUYECKHUX IIPOLECCOB U UX MPUHIMIHUAIBLHOE OTINYHUE OT (PU3NUECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINIA;

* YCTaHABJIMBATh NMPUHAAIEKHOCTh XUMHUECKON PEaKIMK K ONPEeIEHHOMY TUITY 110 OJIHOMY U3 KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKOB: 1) [0 YMCIy U COCTaBy
UCXOJIHBIX BEIIECTB U MPOAYKTOB peakUuu (peakluu COeAMHEHMs, pa3jokKeHHUs, 3aMeLIeHUs U 0OMeHa); 2) MO BbIIEICHUIO WM MOTJIOIEHHUIO TEIIO0ThI
(peakiuu HSK30TEPMHUYECKHE M DHIOTEPMHUYECKHE); 3) 0 H3MEHEHHWIO CTEMeHeW OKHUCICHUS XHMHUYECKHX OJJIEMEHTOB (peakiuu OKUCIUTEIHHO-
BOCCTaHOBUTEINBHBIE); 4) 0 0OPaTUMOCTH Tpoliecca (peakiuu oOpaTuMbie U HeoOpaTUMBbIE);

* COCTaBJIATh YPAaBHEHUS AJIEKTPOJUTUYECKON AMCCOIMALMM KHCIOT, IIEJ04Yel, cojiell; TOJHbIE U COKpall€HHbIE MOHHBbIE YpaBHEHHUS peakluil oOMeHa;
YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINN;

* IPOTHO3UPOBATh TMPOAYKTHl XUMHUYECKHX pEakIuil 1o QopMmynam/Ha3BaHUSM HCXOJHBIX BEIIECTB; OINPEAENATh MCXOAHBIE BeElIeCTBA IO
dbopMynaM/Ha3BaHUIM MPOIYKTOB PEAKIINU;

* COCTaBJIATh YPaBHEHHUS PEaKIUii, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH («IIETI0UYKE») IPEBPAIEHU HEOPraHMUECKHUX BEIIECTB PA3IMYHBIX KJIaCCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBUETEIBCTBYIOIINE O IPOTEKAaHUHM XUMHUYECKON PEaKIINH;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J1OJIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENIEISITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOYEH 10 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE peaKLM, TOATBEPKIAI0IINE HATUUKe B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB
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* ONpeAETATh NPUHAUIEKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 H3YYEHHBIX KJIACCOB/TPYIMIL: METalJbl U HEMETallIbl, OKCHJbl, OCHOBaHMI,
KHCJIOTBI, COJIH;

* COCTaBJISAITH (POPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BELECTBAX;

* COCTaBJISATh (DOPMYJIBI HEOPraHWYECKUX COEAMHEHUM MO BAJIEHTHOCTSIM M CTENEHSIM OKUCIIEHHUS SJIEMEHTOB, a TaKXKe 3apsjiaM HOHOB, YKa3aHHBIM B
TabJIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJICH;

* O0OBSACHATh 3aKOHOMEPHOCTH U3MEHEHHs (PU3NYECKUX U XMMUYECKHX CBOMCTB IPOCTHIX BEIIECTB (METAIJIOB M HEMETAJUIOB) M UX BBICIIUX OKCHJIOB,
00pa30BaHHbBIX 3JIEMEHTAMU BTOPOTO U TPETHETO EPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE IS TPYII OKCUA0B: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE s KaKIO0I0 U3 KJIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJEH;

* [IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIIHUX XUMUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB: OKCUA0B, KUCIOT, OCHOBAaHUH U COJIEH;

* OIIPENENSATh BEIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN OaslaHC (U1 U3YYEHHBIX peakluil) M0 NpeUI0KEHHBIM CXEMaM pEeaKItii;

* [IPOBOJIUTH J1JAOOPATOPHBIE ONBITHI, TOATBEPXKIAIOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIECTB;

BbINYCKHUK HOJAYYHUT BO3MOKHOCTD HAYVYUTHCH:

* PaMOTHO O0OpalaThcs ¢ BELECTBAMU B [IOBCEIHEBHON KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTD COOJIIOICHHSI ITPABHII SKOJIOTMYECKH O€30MacHOT0 TIOBEACHHS B OKPY’KaIOLIeH IPUPOIHOH cpere;

* IOHUMATh CMBICII U HEOOXOAUMOCTb COOIIOAEHUS NPEANUCAHUM, Tpe/IaraéMbIX B MHCTPYKIHSX 10 MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOW XMMUU
U ap.;

* HCIOJIb30BaTh IMPHUOOPETEHHBIE KIIHOYEBbIE KOMIIETEHTHOCTH IIPU BBIIOJHEHUM HCCIIEAOBATENIbCKUX MPOEKTOB IO M3YYEHUIO CBOMCTB, CIOCOOOB
MIOJIy4EHUS ¥ PACIIO3HABAHHUS BEILIECTB;

* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, MCIOJb3Yys CPEACTBA YCTHOM M NMUCbMEHHOW KOMMYHHUKAI[MM NpPU paboOTe C TeKCTaMu y4yeOHUKa WU
JIOTIOJIHUTEILHON JINTEPaTypoil, CIpaBOYHBIMU TaOJIMLIAMHU, MPOSIBISITH TOTOBHOCTh K YBA)KEHUIO WHOM TOYKH 3pEHUS MpPH OOCYKIECHUH PE3YIbTaTOB
BBITTOJIHEHHOHN paboThI;

* OObEKTHBHO OIICHMBAaThb HMH(QOpPMAIMIO O BELIECTBAX M XUMHUYECKHX IIpoleccaX, KPUTHUYECKH OTHOCUThCA K IICEBJIOHAYYHOM HH(pOpMaluu,
HEe100pOCOBECTHON peKJlamMe, Kacarollencsl HCII0JIb30BaHMsl pa3InYHbIX BEIIECTB.

* OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJIS IPAKTUYECKON NEATEIbHOCTH YEI0BEKA;

* OMMCHIBATh N3YUYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOTO aHAIN3a,;

* IPUMEHATh 3HAHMUSI O 3aKOHOMEPHOCTSIX MEPUOJUYECKON CHUCTEMbl XMMHUYECKUX JJIEMEHTOB Uil OOBSCHEHHS W TMPEABHICHUS CBOWCTB KOHKPETHBIX
BEIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIETEHTHOCTh IOCPEICTBOM YIIIYOJIEHUsI 3HAHUNA 00 UCTOPUM CTAHOBJIEHUS XMMHUYECKON HAayKH, €€ OCHOBHBIX MOHSATHH,
MIEPUOJIUYECKOr0 3aKOHA KaK OJTHOTO U3 BAXKHEUIINX 3aKOHOB IIPUPOJBL, @ TAKKE O COBPEMEHHBIX JOCTUKCHUSIX HAYKHA U TEXHUKH.

* COCTAaBJIATh MOJIEKYJISIPHBIE Y ITOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* [IPUBOJUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX CYLIECTBOBAHUE B3aUMOCBS3U MEXKY OCHOBHBIMH KJIAaCCaMU HEOPraHUYECKUX BEILECTB;

* POTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUSI pa3INUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON peaKinu;
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* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE UX COCTaBa U CTPOCHHS;

* IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA IMPOSBIIATH OKUCIUTEIbHBIE MM BOCCTAHOBHUTEIbHBIE CBOICTBA C YYETOM CTENEHEH OKHCICHMS 3JIEMEHTOB,
BXOJISIIIIMX B €0 COCTAaB;

* BBISIBJISITH CYIIECTBOBAHHE FEHETUUYECKOM B3aMMOCBSI3U MEX]y BEILIECTBAMHU B PSAY: IPOCTOE BEIIECTBO — OKCHUJI — T'HAPOKCHI — COJIb;

* OPraHU30BbIBATh, TPOBOUTH YUEHUUYECKHUE MPOEKTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX BAXKHOE MPAKTHUYECKOE 3HAUCHHE.

Conep:kanue nporpaMmbl
Xumus 9 kjaace
(70 yacos, 2 yaca B HeJ1€J110)
IloBTOpeHue u 00001eHHE CBEIEHHI MO KYypcy 8 ki1acca
bunapusie coenmuuaenus. OKCHIBI COIe00pasyroiue U Hecosieoopasyromiue. [ mapokcuabl: ocHOBaHMs, aM(DOTepHBIC, KUCIOTHL. CpeaHue, KUCIbIC,
OCHOBHBIE COJIH.
O06o001IeHrEe CBEICHUI 0 XMMHYECKUX peakiusax. Kiaccuukaiusa XMMUYECKUX PEeaKI|il 110 pa3InyHbIM OCHOBAHUSM: COCTABY U YMCIIY PEarupyroIux 1

00pa3yIoNIMXCs BEIIECTB, TEILIOBOMY 3P QEKTy, HAlIPaBICHUIO, U3MEHEHHIO CTEIICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIIUX Pearupyrolne BemecTna,
¢ase, UCIIOIB30BAHUIO KAaTAJIN3aTOpPA.

[loHsiTHE O CKOPOCTH XUMHUYECKOU peakiu. DakTopsbl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX PEAKLUNA: IPUPOA PEarnpyrOIINX BEIIECTB, UX
KOHIIEHTpalUsl, TEMIIEpaTypa, INIONagb CONPUKOCHOBEHNUS, HAIMYKE KaTtanu3aTopa. Karanus.
JlemoHCcTpanumn

* (O3HaKOMJIEHHE C KOJUIEKIUSMHU METAJUIOB U HEMETAJIIIOB.
* (O3HaKOMJIEHHE C KOJUIEKIUSAMHU OKCHJIOB, KUCJIOT U COJIEH.
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT MPUPOIbl PEArUPYIOLINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIIEHTPALIMH PEAruPYIOLIUX BEIECTB.
* 3aBHCUMOCTb CKOPOCTH XMMUYECKOM peaklyu OT IIouain
CONPUKOCHOBEHMSI pEarupyrouux BeIECTB («KUTISIIIUN CI0I).

3aBUCHMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMK OT TEMIIEPATYPhI PEarupyOIIUX BELIECTB.
JlaGopaTopHbie ONBITHI

BzaumozeincTeue aMMuaka v XjaopoBoa0poaa.

Peakuus HeliTpanu3anuu.

Ha6monenue TemnoBoro 3ddexra peakiuu HeHTpaau3aIim.

B3aumoneiictBue cepHoii kucnothel ¢ okcugom meau (II).

Paznosxenue nepokcuaa BOJAOPO/Ia C TOMOIIBIO KaTaaa3bl KapTogertst

3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKINK OT MPUPOIBI PEarUPYIOIINX BEIIECTB HAa IPUMEpPE B3aUMOACHCTBUS PACTBOPOB THOCYIb(aTa HATPUS

S A
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U xjopuza 0apusi, THOCYNIb(aTa HaTPUsI U COJITHOM KUCIIOTHI.

7. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT NPUPOIbI METAILIOB IIPH MX B3AUMOJIEHCTBUM C COJITHON KUCIIOTOM.
8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOIBI KUCIOT IPH B3aUMOJICHCTBHH UX C HKEIE30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPHI

10. 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEAKIINH OT KOHIICHTPAIIHH.

11. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKOM PEaKIUH OT IUIOIIAIU COIPUKOCHOBEHUS PEarupyronIiuX BEIIeCTB.

12. 3aBUCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIMH OT KaTaIu3aTopa.

XuMH4YecKHe peakuii B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsiTe 00 ANEKTPONIUTUYECKON TUCCOLUMALUU. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHU3M JUCCOLUAIUU DJIEKTPOJIUTOB C PA3IUYHBIM XapaKTepoM
cBs3u. CTeNeHpb ANEeKTPOIUTHYECKON Auccoruaniu. CUIIbHBIE U C1a0ble SJEKTPOIUTHI.
OCHOBHbBIE TOJIOXKEHUSI TEOPUHM AJIEKTPOJIUTHYECKOW naucconuanuu. Kiaccudukanuss MOHOB M uX cBoicTBa. KuCIOTB, OCHOBaHMSI U COJIM Kak
anekTponuThl. X kinaccudukamnus u quccoruanus.
OO01mure XMMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHME OKPAaCKM HHJMKATOPOB, B3aUMOJIEHCTBHUE C METAJUIAMM, OKCHJAMU U TUAPOKCUIAMH METAJJIOB U
consiMU. MoJieKysipHble M HOHHBIE (TIOJTHBIE U COKPAIIEHHbBIE) YPABHEHUS PEaKIUH.
XUMUYECKUN CMBICIT COKPAILIEHHBIX YPABHEHUH. Y CJIOBUA MPOTEKAHUS PEAKLIMI MEXY SJEKTPOJUTAMHU A0 KOHUA. Psii aKTHBHOCTH METAJLIOB.
OO01re XMMIYeCKHe CBOMCTBA IIeTI0Ueii: B3aMMOJICICTBIE C KUCIOTaMH, OKCUIaMU HEMETAIUIOB, colsiMU. O0IIre XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHMI: B3aUMOJICVCTBUE C KUCITOTAaMU, PA3JIOKEHHUE IPU HATPEBAHUH.
OO01mure XuMUYECKHe CBOMCTBA CPEJHUX COJICH: B3aMMOJCHCTBHE C KUCIOTaMH, IIEI0YaMH, COJISIMU U MeTauilaMd. B3aumoneicTBuEe KHCIBIX COJIel co
1ieJI049amu.
['unponus, kak 0OMEHHOE B3aMMOJICHCTBHE cosiel ¢ BOJOW. [ MIpoau3 cou CUILHOTO OCHOBAHMS M caboi KUCTOTHL. ['uaponu3 conu cnaboro 0CHOBaHUS
1 cuiibHOM KucnoThl. [Ikama pH.
CBoiicTBa KUCIIOT, OCHOBAaHUI, OKCUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHUECKOM TUCCOLMALNN U OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
JdemoHcTpaumu.

* HcnbiTaHue BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.

* 3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHIEHTPALUH.

* JIBM>KEeHME OKpALIEHHBIX HOHOB B JIEKTPUYECKOM II0JIE.

* OmnpeneneHue xapakrepa Cpeibl B paCTBOPax COJIEH.
JlaGopaTopHble ONBITHI.
1. Jluccoumanms caaObIX SIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
2. V3MeHEHME OKPACKHM MHIMKATOPOB B KUCIOTHOM CPETIE.
3.Peakmus HeWTpanu3amuy pacTBOpa METOYN Pa3THIHBIMU KUCIOTaMHU.
4 Tlonyuyenue ruapokcuaa meau (11).u ero B3auMopeiicTBue ¢ pa3IuyHBIMUA KHUCIOTAMHU.
5.B3aumoseiicTBre CHITBHBIX KHCIIOT ¢ okcumoM meau (I1).
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6.. BzauMmozeiicTBie KHUCIOT C METAJUIAMHU.
7.KauecTBeHHas peakius Ha KapOOHAT-HOH.
8.Ilonyuenue cTyHS KPEMHUEBOU KHCIOTHI.
9.KauecTBeHHas peakius Ha XJIOPUJ - WK CYIb()aT-HOHBI
10.M3meHeHre OKpacku MHAWKATOPOB B IIEIOYHOM cpejie.
11.B3aumoeiicTBrE mIeN04YeH ¢ YIIIEKHUCIBIM Ta30M.
12.KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUS.
13.ITonyuenne rugpokcuaa meau (1) u ero pasmoxenue.
14.B3anmoaeiicTBHe KapOOHATOB C KHUCIOTAMHU.
15.ITonyuenne ruapokcuaa sxenesa(lll).
16.B3aumoeiicTBue xene3a ¢ pactBopoM cyibdarta menu (11)
IIpakTn4yeckne padoThl
1. CsoiicTBa KHCIOT, OCHOBAHUIA, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHYECKON AUCCOMMAIINHI U OKMCIIUTENBHO ~-BOCCTAHOBUTEIBHBIX
peaKun

HeMeTa/uibl M UX coeIMHEHUS
CrpoeHue aToMOB HEMETAILIOB U UX mnonoxeHue B [lepuoanueckoii cucreme. Psp snexkrpoorpunarenbHocTd. Kpuctaminyeckue peméTku HeMETaioB —
MPOCTBIX BeHIeCTB. AJUIOTporus U e€ npuuuHbl. Du3udeckue cBoiicTBa HeMeTawioB. OOIMMe XMMHUYECKHE CBOHMCTBA HEMETAIIOB: OKHCIUTEIBHBIC U
BOCCTAHOBUTEJIbHBIE.
lanorensl, cTpoeHne WX aroMoB M MoJieKyld. DU3MYECKHEe U XMMHUYECKHE CBOWCTBA TaJOT€HOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB TaJIOTEHOB B
3aBUCHUMOCTH OT UX noJioxkeHUs B [lepuonnueckoii cucreme. HaxoxieHne rajnoreHoB B IPUPOJE U UX MOTyYeHUE. 3HAUYEHUE U TPUMEHEHHUE TAJIOT€HOB.
lNanoreHOBOIOPOJIBI M COOTBETCTBYIOIIME WM KHCJIOTHI: TUIABUKOBas, COJIsTHasi, OpOMOBOJIOPOJHAs, HMOAOBOJAOpoaHas. ['amorenunbl. KadecTBeHHBIE
peaKIuu Ha ralloTeHUuI-HOoHBL. [IprMeHeHne coeTMHEeHi raloreHOB U UX OMOJIOoTHYecKast poiib.
O6mas xapaktepucTtuka 3meMeHToB VIA-rpynnel. Cepa B npupoje u e€ mojydeHue. AJUTOTPOITHbIE MOAU(MUKAIIMU CEPhl U UX CBOMCTBA. XHUMUUYECKHE
CBOICTBA CEphI U €€ IPUMEHEHUE.
CepoBOJIOpO/I: CTPOECHHE MOJIEKYJbI, (PU3MUECKHEe M XMMHUYECKHE CBOMCTBa, MojydeHue M 3HadeHue. CepoBomopoaHas kuciora. Cynbpuuabl U ux
3HaueHue. JIIoMUHO(OPBHI.
Oxkcup cepsl (1V), cepaucras kuciora, cynb@utel. KauecTBeHHas peakiys Ha CyJlIb(QUT-UOH.
Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBeHHas peakius Ha cynb(ar-uoH.
CepHas KUCIOTa - CHIIbHBIN 31eKTposuT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIOTHI, KaK TUMTUYHOM KHUCJIOTHI: B3aUMOJICHCTBHE C METAJlJIaMH, OCHOBHBIMH
¥ aM(pOTEepHBIMU OKCHJIaMHU, OCHOBAHUSMHU M aM(POTEPHBIMU TUAPOKCUTIAMHU, colisiMU. KauecTBeHHAsI peakiusi Ha Cyab(haT-HOH.
OO6mas xapakTepucTuka 1eMeHTOB VA-Tpynmbl. A30T, CTPOSHHE aTOMa B MOJIEKYJIbl. DU3NYECKHe U XUMUYECKHUE CBOMCTBA U TPUMEHEHHE a30Ta. A30T B
PUPOJIC U eT0 OMOJIOTUYECKas POJIb.
AMMMaK, CTPOCHHE MOJIEKYJIBI U (pu3nyYecKkre CBOMCTBA. AMMHAaYHas BOJA, HAIIATBIPHBIN CIUPT, THAPAT aMMHaka. JJOHOPHO -aKIENTOPHBIM MEXaHU3M
o0Opa3oBaHHs KaTMOHA aMMOHHS. BoccraHOBUTENbHBIE CBOiicTBa amMMuaka. CoilM aMMOHHUS U WX TpuMeHeHHe. KadecTBeHHas peakiusi Ha KaTHOH
aMMOHWUSI.
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Okcupl a30Ta: HECOJICOOPA3yIOITUE U KUCITOTHBIC. A30THCTast KUCI0Ta U HUTPUTHL. A30THAsI KUCIIOTA, €€ MoJydeHne U cBolicTBa. Hutpartsr.
®ocdop, crpoerne atoma u amtorponusi. Pochuasl. Dochun. Oxcua dochopa(V) u oprodocdopnas kuciora. Pocharel. Docdopubie yroOpeHHs.
HNucexTunuael.
OO01mas xapakrepucTuka 31eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHUS aTOMOB, ITPOCTBHIX BEIIECTB U COEAMHEHUNW B 3aBUCHMOCTH OT IOJIOKEHHUS
anemeHToB B Ilepuommueckoit cucreme. Yriepod. AJUIOTpomnHbIe MoAM(UKANUU: anma3, rpadgur. AmMopdHBI yriepol M €ero copra: caxa,
AKTUBHPOBAHHBIN Yroib. AcopOrus. XuMHUYECKHE CBOMCTBA yriepoaa. Kokcoxmumuaeckoe mpon3BOACTBO U €ro MpoayKius. KapOusl.
Oxkcua yriepoaa(ll): ctpoenue Mosekynbl, morydeHue u ero cpoiicrea. Okcua yriepona(lV): ctpoeHue MOJIEKYJIbl, TIOJYYSHHE B €r0 CBOMCTBA. YTOJIbHAS
kucnota. Colii yroJibHOM KUCIIOTHI: KapOOHATHI U TUAPOKApOOHATHI. TeXHUYEeCKas ¥ MHIIEBasi COJa.
Heopranuueckue u opraHuueckue BEIIECTBA. YTJIEBOIOPOAbl. XHMHUYECKOE CTPOCHHE OPraHMYeCKHX BEIIECTB, KaK MOPSAOK COEIWHEHHUS aTOMOB B
MOJIEKYJIE MO BaJICHTHOCTH.
MeraHn, 3TaH, Kak NpeAeibHbIE YIJIEBOAOPOAbl. JTUJIEH M alETUIEH, KaK HelpeleibHble (HEHACHIIIEHHBIE) YIIeBOAOPOAbl. I'OpeHne yrieBo1opoaoB.
KauecTBeHHbBIE peakIiK Ha HEMPEAEIbHBIE COSAMHEHHUS.
OTUJIOBBIA CHUPT, €ro TOJydeHHe, NMPUMEHEHUE M (U3NOJIOTHYECKOe neicTBhe. TpéxaromMHbld crnupT TiaunepuH. KadecTBeHHas peaknus Ha
MHOTOaTOMHBIE€ CIUPTHI. YKCYCHAs - IPEICTaBUTENb Kilacca KapOOHOBBIX KUCIOT.
Kpemnuii, ctpoenue ero atoma u coiictBa. Kpemuuii B mpupose. Cununuast u cunad. Oxeun kpemuusi(1Y). Kpemuueas kucnora u e€ coiu.
[TpousBoacTBO cTekia u ieMeHTa. [IpoayKius CUIMKaTHONW MPOMBIIIIIEHHOCTH : OITUYECKOE BOJIOKHO, KepaMmuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.
Hemerannsl B npupoae. @pakioHHas MeperoHka »HAKOro BO3yXa KaK CIoco0 MOoTydeHHs KHUCIopoa, a3oTta, aprona. [lonyuenue gocdopa, kpemHus,
XJI0pa, Hoja. DNEeKTPOIIU3 pacTBOPOB.
[TomyueHnue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKAsl CXeMa, METO/] KUIISIIETO CIO0sI, IPUHIIUITBI TEIJI000MEeHa, IPOTUBOTOKA U IIUPK YIISALIUU.
Oneym. IIpon3BoACTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIIOTUYECKAs CXEMA.
JlemoHCcTpanumn

Konneknus HeMeTanIoB.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJUIOB: AaTOMHBIE M MOJIEKYJISIPHBIE.

O30HaATOpP ¥ MPUHIMIIBI €70 PAOOTHI.

["opeHune HeMeTaIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEeBECHOTO YIJIsl.

OO0pa3ibl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmopeiicTBre rajoreHoB ¢ MeTaJlJIaMu.

BriTecHenue xiopa 6poMoM Ui l0J1a U3 pacTBOPOB UX COJIEH

Komnnexkuust npupoiHbIX COEAMHEHUH XJIOpA.

BzaumopeiicTBre cepsl ¢ METANIAMMU.

T'openue cepsl B kuciopoae

Konnekuus cynbGuaHbIx pya.

KauecTBenHnas peakuust Ha Cynb(hUI-MOH

OO6eciBeunBaHNE OKPALIEHHBIX TKAHEH U IBETOB CEPHUCTHIM I'a30M.
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B3anmoneiicTBre KOHUIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.
OO0yriMBaHNue OpPraHMUYECKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CocTtaB BO3Iyxan.

[omyuyenue, cobupanue U pacro3HaBaHHE aMMHAaKa.

Pasnoxenne 6uxpomara aMMOHHUSI.

B3aumopeicTBue KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIBIO.
Pa3noxenue HuTpaTa Kaiaus U TOPEHUE IPEBECHOIO YTOJIbKa B HEM

OO0pa3sibl IpUPOAHBIX coeauHenuii hocdopa.

['openue dhocdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tomyuenue 6enoro ¢hochopa 1 UCTIBITAHUE €TO CBOMCTB

Komnexuust «O0pasiibl IPUPOIHBIX COCIUHECHHH yIIIepo1ay

[Toptper H. JI. 3enunckoro. Ilornomenne akTHUBUPOBaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WUJIU T'a30B.
YceTpolicTBO IpOTUBOTA3a.

Mopenu MOJeKy1 METaHa, 3TaHa, ITUICHA U alleTUJICHA.

BsanmopneiicTBue sTriieHa ¢ OpOMHON BOJIOW M pacTBOPOM IEpPMaHTaHATa KA.
OO01re XuMHYECKHe CBOMCTBA KUCIIOT Ha TPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuyst HA MHOIOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Kosneknus crekna, KEpaMHMKH, HEMEHTA U U3/1€TIUN U3 HUX.

Konnekuus npoaykuuy CUIMKaTHOW MTPOMBILIIIEHHOCTH.

Buneodpparments! u cnaiiasl «IIpon3BoACTBO CTEKIIA U LIEMEHTAY.

Komnekuus «lIpupoaHsie coeAMHEHUST HEMETAIIIOBY.

Buneodpparments! u cnaiasl «PpakimoHHAs IEPETOHKA KUIKOTO BO3AyXa»

BI/IHCOCI)paFMeHTBI U CHaMObI ((HOJ'IyLIeHI/IC BOAOpPOda, KUCIOPOAa U TaJIOTCHOB 3JICKTPOJIUTHYICCKUM CITOCOOOM.

Mopenu anmapaToB U1 IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mojenp KUIALEro ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTtsl u cnaiiasl «IIpor3BOACTBO CEPHOM KHCIOTHI».
Buneogpparments! u cnaiasl «IIpon3BoacTBO aMMHaKay.
Konnexkuust «Coipb€ A1 MOAyYEHUsI CEPHOU KUCTOTBI».

JlabopaTopHbIe ONBITHI
1. Pacno3HaBaHue raJoreHu1-HOHOB.
2. KadecTBeHHBIE PEAKIMU Ha CyIIb()AT-HOHBI.
3. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.
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XHUMUYECKUE CBOMCTBA A30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
KauecTtBennsie peakiuu Ha ¢pocdaT-uoH.

ITonyyenue u CBOMCTBA yrOJIbHON KUCIIOTBHI.

KauecTtBeHHas peakuus Ha KapOOHAT-HOH.

. IIpomyckaHue yriekuciaoro rasa uepes pacTBOp CHIIMKATa HaTpHs.
IIpakTHyeckue padoThl

2. UzydeHne CBOWCTB CONSHON KHUCIOTEL

3. i3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOWCTB.

5. Tony4eHue yrieKuCIoro ra3a u u3y4eHue ero CBOMCTB.

©ONOOGTA

Metanbl M UX COeIMHEHUS

[Tonoxxenue metamioB B [lepuoaudeckoii cucteme xumudeckux nemeHToB J[. 1. MenneneeBa, cTpoeHre UX aTOMOB M KPUCTaNIOB. MeTaninyeckas CBs3b
U METaUTMYeCKass KpUCTaJuIMdeckas pemérka. Du3nueckue CBOMCTBA METAUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTH, OTPaXKaOIasi CIOCOOHOCTb,
1acTuYHOCTh. CrutaBbl YEPHBIE U I[BETHBIE.
Mertamibpl Kak BOCCTAHOBHUTENU. DJIEKTPOXUMHUYECKUHN psll HanpspkeHUH. B3aumoneiicTBue METayuioB ¢ HEMETaUlaMU, OKCHUIAMU, KUCIOTAMH, COJISIMH.
AJIIOMUHOTEPMHUSL.
CtpoeHre aTOMOB ¥ MPOCTHIX BEIIECTB IIETOYHBIX METAJUIOB. 3aBUCUMOCTh (DH3MYECKHX M XMMHUYECKHX CBOWMCTB IICJIIOYHBIX METAJUIOB OT 3apsiOB siaep
ux aroMoB. OKCHUJIBI U THIPOKCH/IBI IIETOYHBIX METAJUIOB, UX MOJIyY€HUE, CBOWCTBA, MpUMeHeHHe. BakHelie cou MIeIOYHBIX METaJIOB, UX 3HAUYEHHUE B
JKUBOU W HEXXUBOH IIPUPOJIE U B )KU3HU YEIIOBEKA.
CTpoeHre aTOMOB U MPOCTHIX BEUIECTB IIETOYHO3EMENBHBIX METANIOB. 3aBUCUMOCTh (PU3UYECKUX  XUMUYECKUX CBOMCTB IIEIIOYHO3EMENbHBIX METAJIIOB
OT 3apsiioB siiep ux atoMoB. OKCHIBI M THUAPOKCHIBI IIETOYHO3EMENIbHBIX METAJJIOB, UX TOJIyYeHHE, CBOWCTBA W TpHUMEHEeHue. Baxueimme comm
HIENOYHO - 3eMEJIbHBIX METAJUIOB, X 3HAYEHHUE B MMPUPOJIE U KU3HU ueroBeka. KapOoHAThI ¥ THAPOKapOOHATHI KabIIHS.
XKéctkocth BonbI: BpeMeHHasi U moctosinHasg. CrocoObl ycTpaHeHUsI BpeMEHHOU KECTKOCTU. CrocoObl ycTpaHEHUsl MOCTOSHHOM KECTKOCTH. VOHUTHI.
CoenvHeHUs aTIOMUHUS B MIPUpoAe. XUMHUYECKHe CBOCTBa anmtoMuHUs. OCOOCHHOCTH OKCHIA U TUAPOKCHUJIA alFOMHUHUSA Kak aM()OTEPHBIX COCTUHEHUH.
Baxneitmume conu amomMunus (XJI0pu, cyabdar).
OcobeHHOCTH CTpOEHHs aToMa ese3a. JKenezo B mpupoje. Baxkueiiue pyasl xenesa. Oxcuasl u ruapokcunt xenesa(ll) u sxenesa(lll). Comu sxenesa(ll)
u xxene3a(lll). O6HapyxeHne HOHOB KaTHOHOB eJle3a B pacTBOpe. 3HaU€HHUE COEIMHEHUN JKere3a.
Kopposzus xumuueckas 1 3JIeKTpoOXUMUYecKas. 3aluTa METAIIOB OT KOppo3un. MeTalisl B IpUpo/ie: B CBOOOTHOM BUJIE U B BHJIe coequHeHmi. [TonsaTue
o MetayTypruu. YépHas u 1iBeTHas Metautyprus. [lupomeramryprus, THApOMETauTyprusi, diaeKTpomeTautyprus. Jlomennsiii porecc. [lepepaboTka
YyryHa B CTallb. DJIEKTPOIU3 PACILIABOB.
JdemoHcTpauuu

* BsaumopeincTsue HATPUs, JUTHS U KaJIbLIHS C BOAOM.

* T'opeHue HaTpHsI, MATHUS U JKeJ€3a B KHUCIOPO/IE.
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* Bcnbimka TepMUTHON CMECH.
* BsaumoaeiicTBHEe cMecH MOPOIIKOB CEPhI U KeJe3a, [IMHKA U CEPBI.
* B3aumoaeicTBUE aTIOMUHHS C KUCIOTaMH, IIIeIOYaMU U BOJOM.

* BzauMmopeiicTBUE XKele3a U MEAH C XJIOPOM.
B3aumMopeiicTBre Meu C KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTON M a30THOW KUCJIOTOM (pa30aBIeHHON M KOHIIEHTPUPOBAHHOM ).

° OKpaCKa I1aMCHHU COCAMHCHUAMMU IICIIOYHBIX MCTaJIJIOB.
® OKpaCKa IJIaMEHU COCAUHECHUSAMH IIEN0YHO3EMEIbHBIX METAJLIIOB .

* T'ameHue U3BECTU BOJOM.
[Tonyuyenune KECTKON BOABI B3aUMOACHCTBUEM YITIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

* VYcrpaHeHne BpeMEHHOU )KECTKOCTU KUTISTYCHUEM U J00aBKOM COIBI.
* VYcTpaHeHHe MOCTOSHHOM KECTKOCTH 100aBKOU COJIBI.
*  VOHWTHI U IPUHIUIT UX JeHCTBHS (BUACO(PparMeHT).
*  Komnexusi NpupoHbIX COSAMHEHUN aTFOMUHHUSL.
* Bupneodparments! u cnaiiapl «OKCHI ATIOMAHUS B €r0 MOAH(DHUKALIANY.
[Momyyenne ampoTEpHOTO THIPOKCHIA ATFOMUHUS M UCCIIEIOBAaHUE €T0 CBOKCTB.
*  Komnekmus «XuMu4eckrue HICTOYHUKH TOKay.
Pe3ynbTarhl IIUTENBHOTO 3KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAJIBHBIX U3/EINN B 3aBUCUMOCTH OT YCJIOBHI ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bomopomom.
*  BuneodpparmenTs! u cnaiiapl «IIpon3BoaACTBO UyryHa U CTAIN».
* BuneodparmenTs! u crnaiiapl «3aenus u3 4yryHa u cTaim.
* BugeodparmenTsl u cnaiiipl « Ipou3BOACTBO aTFOMUHUS.
JlaGopaTopHble ONBITHI
1. Bsaumopeiictsue xeinesa ¢ pactBopom cyibghara meau(ll).
2. Tlony4eHue U3BECTKOBOM BOJBI M OIBITHI C HEA.
3. Tonyuenne ruapokcuaos xeneza(ll) u (11).
4., KadecTBEHHBIE PEAaKIIUH HA KATHOHBI JKeje3a
IIpakT4yeckue padoThI
6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTpaHEHHS.
7. PeleHue SKCIEPUMEHTAIBHBIX 3a/1au 10 TeMe «MeTauiby.

XuUMHUA U OKPYXRAKIIAS cpeaa
Crtpoenue 3emiu: Apo, MaHTUS, 3€MHas KOpa, UX XUMHUUYECKUH cocTaB. JIutocdepa u e€ xumuueckuii cocras. Munepainsl. Pynpl. Ocagounbie MOpobl.
[Tone3nsle uckonaemple. XUMHUYECKUN COCTAaB rHIpOochepbl. XMMUUECKHI COCTaB aTMOC(EpHI.

35



HcTouyHNKH XMMHUYECKOTO 3arps3HeHUsI OKpyxatouiei cpeabl. [ 1obanbHble 3K0I0rnueckre MpooIeMbl YeI0BEeYeCTBa: MapHUKOBBIN 3(hPeKT, KUCTOTHBIE
JIOKIM, 030HOBBIE IBIPEI. MeXTyHapOaHOE COTPYTHUYECTBO B O0JIACTH OXPAHBI OKPYKAIOIICH CPEIIbI OT XUMUIECKOTO 3arpsi3HEeHUs . «3eNEHas XUMUSD».
JdemoHcTpanuu

* Bugeodparments u cnaiiipl «CtpoeHne 3eMin U €€ XUMUYECKHA COCTaB.

* KoJseknus MUHEPAIOB U TOPHBIX MOPOJ.
. Komneknusa «Pyasl MeTamioB.

BuneodparmenTsl u cnaipl «I1006ambHBIE SKOJIOTHYECKHE TPOOIIEMBI UETI0BEYECTBAY.
JlabopaTopHbIe ONbITHI
H3ydenue rpanura.
O0o001meHne 3HAHUI 0 XMMHH 32 KYPC OCHOBHOI1 IIIKOJIbI.
HoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy

Crtpoenue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOT0 3emMeHTa B [lepuonnueckoii cucreme. CTpoeHne BEIECTBA: XUMUUECKAsl CBS3b U
KPUCTAIIMYECKHE PEIIETKU. 3aBUCUMOCTh CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMU MTPOCTHIX BEIIECTB (METAIIOB, HEMETAIUIOB, OJIATOPOIHBIX Ta30B) OT
MOJI0KEHUS 371eMeHTOB B [leproanueckoil cucreme. THIONIOrUsS HEOPraHUYECKUX BEILIECTB, JICJICHUE UX Ha KJIacchl U rpymnmnsl. [IpencraBurenu.
[Tpu3Haky U yCIOBUA MPOTEKAHUS XMMHUECKUX peakluid. TUMOIOrus XUMHUYECKIX PEaKIUil 0 pa3InyHbIM OCHOBAaHUSAM. Peakiinu HOHHOTO OOMeHa.
OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
XUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUUECKHE CBOMCTBA COIE00pa3yIOINX OKCUIOB, THAPOKCUIOB (OCHOBaHH, KUCIOT U
aM(OTEPHBIX TUAPOKCHIIOB), COJICH.

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
YMK «Xumus. 8 kinace»
[Nabpuensn O. C. Xumus. § kiacc: yueOHUK Ais obmeodpazoBatenbHbix opranuzamuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. —
M.: Ilpocsemienue, 2019
INabpuensn O. C. Xumus. Meronuueckoe nocodue i 8 kinacca yuebHoe nocodue Juist odmeoOpa3oBatenbHbIx opranuzaimii / O. C. 'abpuensH,
N. B. Akcénoga, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019
I'abpuensan O. C. Xumus. COOpHUK 3a7a4 U yIpakHEeHHUH. 8 kilacc: yueOHoe nocobue i1t obmeoopazoBaTenbHbix opranuzanuii/ O. C. I'abpuensH,
U. B. Tpurybuaxk M.: [Ipocsemenue, 2019
labpuensu O. C. Xumus. Terpans 1ist 1a0opaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. 8 Kimacc: yueOHoe mocoOue it 0011eo0pa3oBaTeIbHbBIX
opranuzaruii / C. 'abpuensn, 1. B. Akcénona, 1. I'. OctpoymoB. — M.: [Ipocsemenne, 2019
labpuensu O. C. Xumus. Pabouas terpans. 8 kimacc: yueOHOoe mocobue st obmeobpaszoBaTenbHbix opranm3anuii / O. C. Nabpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipocsemnienue, 2019
YMK «Xumus. 9 kiaace»
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[Ma6puensu O. C. Xumust. 9 knacc : yueOHUK 15 o01ieoOpa3zoBarenbHbix opranu3aiuii /C. ['abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. — M.:
[Ipocsenienue, 2019
["a6puensu O. C. Xumus. Meroaudeckoe nocodue s 9 kimacca: yued. mocoodue ais obduieodpazoBarenbubix opranuzanuii / O. C. ['abpuensn, U.
B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemienue, 2019
I'abpuensa O. C. Xumusa. COOpHUK 3amady W yOpaXHEHHH. 9 Kimacc : ydeOHOe mocoOue s o0meoOpa3oBaTenbHbIX opranuzaruii/ O. C.
I'abpuensn, . B. Tpuryouak. M.: IIpocsemienue, 2019
["abpuensu O. C. Xumus. Terpaap ais 1a00paTOPHBIX OMBITOB M MPAKTHUECKUX padoT. 9 kiacc : yueOHoe mocodue s olmieo0pa3oBaTeIbHBIX
opraam3anuii /O. C. I'abpuensu, 1. B. Axcénona, 1. I'. OctpoymoB. — M.: IIpocsemenue, 2019
I"a6puensu O. C. Xumust. Pabouas terpans. 9 kinace : yaueOHoe mocodue mist oomeoopasoBarenbHbix opranuzamuii / O. C. 'abpuenss, C.
A. Cnagkos, W. I'. OctpoymoB. — M.: IIpocsemenue, 2019
HNudopmanuoHHbIe CpeACTBA
HuTepHeT-pecypchl
1. http://www.alhimik.ru [IpencraBiensr pyOpUKHU: COBETH aOUTYPHEHTY, YUYUTEIIO XUMHUH, CIIPABOYHHUK (0YEHb OOJIbIIast MOI00pKa TaOIUI] U CIIPABOYHBIX
MaTepHalioB), Becesas XMMHUs, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYCCKUX CBEICHUH ).
2. http://www.hij.ru Xypnaan «XuMust 1 )KM3Hb» MOHATHO U 3aHUMATEIBHO PAaCCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOANT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIH KypHaI «XUMUKA U XUMUSI», B KOTOPOM TPEJICTABICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIbHON HH(OPMAIIMH, TIO3BOJISFOIICH YBIICYh YICHUKOB IKCIIEPUMEHTAIILHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa o XMMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE H31aTENbCTBO YUeOHOM uTepaTypsl. HOBMHKM HAydHO-TIOMYJIAPHBIX M 3aHUMATEIbHBIX KHHUT 10 XHUMUH.
6. http://1september.ru Xypnan mist yauteneit u He ToJIbKO. bonboe KOTU4ecTBO padOT YICHUKOB, B TOM YHCIIE U UCCIIETOBATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIN MOPTAN CO CCHUIKAMU Ha 00pa30BaTeNIbHbIE CAHThI 10 XUMHH.
8. www.periodictable.ru COOpHHK cTaTell 0 XUMUYECKUX JIEMEHTaxX, HIUTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM
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