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IlosicHuTeILHASA 3aMUCKA

Pabouas nmporpamma 1o npeamery «BbHoIOTHs» COCTaBlieHa B COOTBETCTBUU CO CIIEAYIOIIUMH HOPMAaTHBHO-TIPABOBBIMU JIOKYMEHTAMHU:
- @3 "O6 obpazoanuu B Poccuiickoit @enepanun” (ot 29 nexadbps 2012 1. Ne 273);

- OenepanabHBIM rOCYIapCTBEHHBIM 00Pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO 00IIEro 00pa3oBaHUS;

- OcHOBHOI1 00pa3oBaTENBHON MPOTpaMMOii OCHOBHOTO 0011ero oopazoBanuss MbOY XXCOILI Ne22;

- [IpumepHOIt mporpaMMoli OCHOBHOTO O0IIIEro 00pa30BaHUs M0 XHUMHUH ;

- ABTOPCKOIii mporpaMMoii ocHOBHOTO o01iero oopaszoBanus 1mo xumuu 8-9 kmaccel O.C. 'abpuensua (M.: «Ipodar, 2015)

- [lonoxxennem o pabodeii mporpamMMe U roJoBbIM KajieHaapHbM Tpaduxkom MBOY KCOIL Ne22.

Ha ypokax xumuu B 8-9 ki1accax, npu npoBeJeHuH Ja00PATOPHBIX U NPAKTHYECKUX PaldOT, J€MOHCTPALMOHHBIX ONBITOB MCIOJIb3YeTCsl
odopynoBanue nuppoBoi adoparopuun neHTpa «Touka pocray.

Y4eOHO-MeTOoAUYECKOE 0O0ecTieyeHHe POrPaMMbl:
Pabouas mporpaMma opHeHTHPOBaHA HA HCIIOJIb30BAaHHE YICOHUKOB!

Xumus. 8 kiacc : yuebnuk / O.C. I'aGpuenss. — 5-e usa., crepeotun. — M. : JIpoda, 2016. —287,[1] c. : .

Xumus. 9 knace: yaeOHuUK JU1s 001eodpa3zoBatenbHbiX yupexaenuit / O.C. ['abpuenss. — 4-e uznanue, crepeotun - M.: JIpoda, 2016— 319c.: .
Ileab 00yueHus:
N3yuenne xuMuu Ha 0a30BOM YpOBHE Ha CTYIIEHHM OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha JOCTH)KEHHE CIEAYIOUIMX LeJei:
> 0CBOEHHE BAXHEHINNX 3HAHWHA 00 OCHOBHBIX IOHATHSIX U 3aKOHAX XHUMHU, XUMHYECKOH CHUMBOIJIUKE,
> OBJAJICHHE YMEHHSMH HaONI0JaTh XWMHUYECKHE SIBJICHUS, IMPOBOJUTH XWMHUYECKHH SKCIIEPHUMEHT, MPOWU3BOJUTH pacyeThl Ha OCHOBE
XUMHUYECKHX (OPMYJI BELIECTB U YPAaBHEHUN XMMUUYECKUX PEaKLInii;
» DPa3BUTHE TO3HABATENbHBIX WHTEPECOB M WHTEIICKTYaJbHBIX CIIOCOOHOCTEH B MpPOIECCE MPOBEIACHUS XHUMHUYECKOTO HKCIEPHMEHTA,
CaMOCTOSITENIbHOTO PUOOPETEHNUS 3HAHUN B COOTBETCTBHU C BOSHUKAIOIIUMHU KHU3HEHHBIMU OTPEOHOCTIMH;
> BOCIIUTaHHE OTHOIIEHHS K XUMHH KaK K OOIHOMY U3 (bYH}IaMeHTaJ'IBHBIX KOMITIOHCHTOB C€CTCCTBO3HAHHUA H JJICMCHTY O6IHC‘ICHOBC‘ICCKOI>'I
KYJIBTYpBHI;
> MMPUMCEHCHUEC MMOJTYYCHHBIX 3HAaHUHU U yMeHI/II\/'I JJIA 0€e30I1acCHOr0 MCIOIL30BAHUS BCIICCTB U MAaTCpPUAJIOB B 6I)ITy, CETBbCKOM XO3SMCTBE M Ha
IPOM3BOJICTBE, PEIICHNUS MPAKTHUECKUX 33/1a4 B MOBCEHEBHON JKU3HU, MPEAYNPEXKACHUS SIBICHHUNA, HAHOCALINX BpPe/ 370POBBIO YEIOBEKa U
OKpYy>Karolleu cpene




3agaum:
1.ChopmupoBaTh 3HaHWE OCHOBHBIX MIOHATUH M 3aKOHOB XHMHH,

2. BocnutbIBaTh 00IIEYEIIOBEYECKYIO KYIbTYPY;
3. Yuuth HaOIIOAATH, IPUMEHSATH MTOJIYYCHHBIC 3HAHUS HA TIPAKTHKE.

MecTto npeamera «XuMHSI»
B cooTBeTcTBUU C yueOHBIM IUTAHOM Ha M3YYEHHUE MpeMeTa OTBOJUTCA B 8 Kilacce 2 yaca B
Henento, 70 gacoB B roj. B 9 knacce 2 gaca B Henemo, 67 4. B roxd .Becero 137 4.

I[lnanupyemMsble pe3y/ibTaThl OCBOECHHSI POrPaMMbIl
Xumui B 8-9 Kiaccax

OOyueHue npeaMeTy OMOJIOTHS HANPaBICHO HA JOCTHKEHUE 00YJarOIMMHUCS CIEAYIOINX PE3YJIbTaTOB:
B 8 KJIACCE:

JINYHOCTHBIMM pe3y/IbTaTaMM U3yUYeHUs npeameTa « XUMU» B 8 Kilacce SBJSIOTCS CIEAYIOIINE YMEHUS:

® O0CO3HABATh €IMHCTBO M IIEJIOCTHOCTh OKPY’KAIOLIET0 MHUPA, BO3MOXKHOCTU €r0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHUIKEHUHI
HaYKU;

® [IOCTENEHHO BHICTpaMBaTh COOCTBEHHOE IEIOCTHOE MHUPOBO33pPEHME: OCO3HABATh MOTPEOHOCTh U FOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM
4HCIIE U B pAMKaxX CaMOCTOSITEIIbHOU JEATEIIBHOCTH BHE LIKOJIBI;

® OIICHMBATh )XKU3HEHHBIE CUTYallUU C TOUKU 3peHUs1 6€30I1aCHOT0 00pa3a JKU3HU U COXPAHEHUS 370POBbS;

® OILICHUBATbH YKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKA U IPUPOIBI.

e (GopMHPOBATH HKOJOTHYECKOE MBIIIJICHHE: YMEHNE OLIEHUBATh CBOIO JIESATEIBHOCTh M MOCTYIKHU APYTUX JIOAEH C TOUKU 3pEHHS COXPAHEHUS
OKpY’Kalollel Cpesbl - FapaHTa )KU3HU U O1aronoiy4us JoAel Ha 3emie.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMu U3y4eHHs Kypca «XUMUs» SBIETCs OPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AercTBuil (YVY /).

Peaynamusnvie YV/I:
® CaMOCTOSITEIBHO OOHApYXKUBATh U (DOPMYITHUPOBATH YyUSOHYIO TPOOIEMY, ONIPEAETIATh 1IeTb yueOHOM NeITeTbHOCTH;
® BBHIIBUTaTh BEPCUU PEIICHUS MPOOJIEMBbI, OCO3HABATh KOHEUYHBIA pE3yJIbTaT, BBIOMPATh U3 TPEUIOKCHHBIX W HCKATh CaMOCTOSITEIIHLHO
CPEICTBA TOCTIKECHUS LIENH;
® COCTaBJATH (MHIUBUIYATHHO WM B TPYIIIE) TUIAH PEIICHUS TPOOIIEMBI;




paboTasi 1o TUIaHy, CBEPATh CBOM JICHCTBUSA C LIETIBIO U, TP HEOOXOJMMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTENBHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH.

Tloznasamenvnvie YYJ/I:

aHAJIM3UPOBATh, CPABHUBATH, KilaccupuuupoBarh U 00001aTh (GaKThl U ABJICHUS. BBIABIATS IPUYUHBI U CIIEIACTBUS MPOCTHIX SIBICHUM.
OCYIIECTBIISITH CPABHEHUE, KIACCH(PHUKAINIO, CAMOCTOSTEILHO BEIOMPAsi OCHOBAHUS M KPUTEPHH TSl YKa3aHHBIX JIOTUYECKHUX OTIepaIluii;
CTPOUTH JIOTHYECKOE PACCYK/IEHNE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUUYUHHO-CIIEACTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMATHYECKHUE MOJICIH C BBICTICHUEM CYIICCTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

COCTAaBJISITh TE3UCHI, PA3JIMUHBIE BU/BI IIAHOB (IIPOCTHIX, CIOXKHBIX U T.II.).

peoOpa3oBEIBATh HHPOPMAIIMIO K3 OJJHOTO BHJA B APYroi (TaOIUIly B TEKCT U TIp.).

YMETh OMNPEIENATh BO3MOXXHbIE MCTOYHUKH HEOOXOIMMBIX CBEACHUI, MPOU3BOANTH MOUCK MH(POpPMAINH, aHATU3UPOBATh U OIICHUBATh €&
JIOCTOBEPHOCT.

Kommynuxamuenvie YVJI:

CamocToATeNbHO OPraHU30BBIBATh yUeOHOE B3aWMOJICHCTBHE B TpymIe (OnpeaensTh OOIIMe LENH, PaclpelesaTh POJIH, TOTOBAPUBATHCS JIPYT C
JIPYroM | T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3y4YEHUs NIPEAMETA SBIAIOTCS CICAYIOIUE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILECTB B IPUPOJE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
PacCMOTPEHNE XUMHUYECKHUX MTPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONINE 00 OOMIMX MPU3HAKAX XUMHUYECKHUX IIPOLECCOB U UX Pa3INyUsX.
HCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY:
— 00BSACHATH 3HAYCHHE BEILECTB B KU3HU U XO3IHUCTBE YelOBeKa.
OOBSICHATH MHUP C TOUKU 3PEHUS XUMUU:
— IEPEUNCIIATh OTIIMYNATEIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— pa3aM4aTh OCHOBHBIE XUMUUYECKHUE IIPOLIECCHI;
- OIIPEAEIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILIECTB;
- IOHUMATh CMBICI XMMUYECKUX TEPMUHOB.
OBJIAJICHUE OCHOBAMU METOZOB II03HAHUS, XaPAKTEPHBIX JJIS €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/bl XUMHUECKON Hayku (HaOII0/IeHUE, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU IPUPO/IBI;



- IPOBOAUTDb XUMHUYCCKUC OIBITHI U OKCIICPUMCHTBI U OOBSACHATH UX PE3YJIbTAThI.
® YMCHHUC OLCHMBATH IIOBCACHUEC YCTIOBEKA C TOYKH 3PCHUA XAMUYECKOH 0€30IMaCHOCTH 110 OTHOIIEHUIO K YCJIOBEKY U IIPUPOIC:
- UCII0JIb30BATh 3HAHUA XUMUU ITIPpU CO6JIIOZ[€HI/II/I IMpaBuUJI UCII0JIb30BAHU OBITOBBIX XMMHYECKHX penaparos;

— pa3nauuaTh OnacHble U 0€30MacHbIE BEILECTBA.
B 9 KJIACCE:

JInyHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHOU c(hepe — YyBCTBO TOPJAOCTH 32 POCCHICKYIO XUMUYECKYIO0 HAYKy, TYMaHU3M, OTHOIIICHHE K TPYAY,
LIEeJICYCTPEMIICHHOCTb;

e (opmupoBaHUE LIEGHHOCTH 3JI0POBOTO U Oe30macHOro o0pas3a )KM3HU; YCBOSHUE MPABUJI MHIMBUYaJIbHOTO U KOJUIEKTUBHOTO 06€301acHOTO
MOBEJICHUS B UPE3BbIYAITHBIX CUTYALUSAX, YTPOXKAIOUIUX KU3HU U 3J0POBBIO JIFOACH;

® B TPYI0BOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEMHIIIEH 00pa3oBaTeIbHON TPACKTOPHH;

® B [I03HABATEIbHON (KOTHUTUBHOM, MHTEIIEKTYaIbHOW) chepe — yMEeHHUE YIPaBIsATh CBOCH M0O3HABATEIHHON AESITENEHOCTHIO.

e (opmHupoBaHUE OCHOB IKOJOTHYECKON KYJIBTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHHS, PA3BUTHE OIbITA
9KOJIOTHYECKHA OPUECHTUPOBAHHOU PEPIICKCHBHO-OIICHOYHON U MPAKTUYSCKOW JICSITEILHOCTU B KU3HCHHBIX CHTYAIIHSIX;

MeranpeamMerHble:

® YMEHHE CaMOCTOATEIbHO ONPEAEIATh LEIH CBOEro 00yYeHMsl, CTaBUTh U (OPMYJIHUPOBATh JUIsl ce0sl HOBBIE 33/1a4M B yuéOe U MO3HABATEIbHON
JEeSATEIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECH! CBOEH II03HABATEIBHOM JCATEIBHOCTH;

® YMEHHE CAMOCTOSTENLHO MJIAHUPOBATh MYTH JOCTHXKEHUS 1ieJIel, B TOM YHCIIe allbTepHATUBHbBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3ppeKTuBHbIE
CHOCOOBI penieHus y4eOHbIX U TI03HaBaTeIbHBIX 3a7a4;

® yMEHUE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3YJIbTATAMHU, OCYLIECTBIIATH KOHTPOJIb CBOECH NEATEIBHOCTU B IPOLECCE NOCTUKEHUS
pe3ynbrarta, ONpeAeNsaTh CIocoObl ACWCTBUM B paMKax HpPeJIOKEHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTHPOBATb CBOM JACUCTBUS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYALIUEH;

® yMEHHE OIICHNUBATh MPaBUIbHOCTh BBIITOJHEHNS yuyeOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTHU €€ pelleHMs;

® BJIa/ICHUE OCHOBAMHU CaMOKOHTPOJISl, CAMOOILICHKH, NPUHATHS PEIIEHU U OCYIIECTBIIEHUS OCO3HAHHOTO BbIOOpa B yueOHOW M MO3HABaTEIbHON
JEeATEIbHOCTH;

® YMEHHE OIpPEAEIATh MOHATHUS, CO3/IaBaTh 00OOIIEHHS], yCTaHABIMBATh AHAJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOATEIBHO BIOMpAaTh OCHOBAHUS U
KPUTEPUH U KJIacCU(PHUKAIMM, yCTaHABIMBAaTh HPUYMHHO-CIEJICTBEHHbIE CBSI3M, CTPOUTH JIOTHYECKOE paCCYXJEHHE, YMO3aKIIIOUeHHE
(MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBL;

® YMEHHE CO3/aBaTh, IPUMEHAITH U IPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOJIENIM ¥ CXEMBI [Tl pEIIeHUs YUeOHBIX U M03HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BBIBATH yUE€OHOE COTPYAHHUUYECTBO U COBMECTHYIO AESTENBbHOCTh C YUUTEJIEM U CBEPCTHUKAMH; pabOTaTh UHAWBUYaJIbHO U B
rpymnIne: HaxoOuTh 0Ollee pelleHHe M pa3peliaTh KOH(JIUKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMN M y4y€Ta HMHTEPEcOB; (OPMYIHUPOBATH,



apryMEHTUPOBAaTh U OTCTanBaTh CBOE MHEHMUE;

® YMEHHUE OCO3HAHHO UCIIOIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 3a/1aueii KOMMYHUKAIUU JJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH U
MOTPEOHOCTEH; TIIAHUPOBAHUS U PETYJISIIUN CBOCH ACSITEILHOCTH; BIQJCHHE YCTHON M MUCHbMEHHOUW PEYbi0, MOHOJIOTHYECKOW KOHTEKCTHOM
peublo;

e (GOpMUPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

e ¢dopMUpOBaHHE M PA3BUTUE SKOJIOTHMYECKOIO MBIIUICHUS, YMEHUE MPUMEHITh €ro B I03HABATEIbHOW, KOMMYHHKATHBHOM, COLMAIbHOM
MIPAKTUKE U MPOPECCHOHATBHON OPUCHTAIIHH.

IIpeameTHbIe:

1.B no3naBartesibHO¥ cdepe:

® J1aBaTh ONPEICJICHUS H3YYEHHBIX IOHATUH: «XUMUYECKHH D3JEMEHT», «aTOM», «HOH», «MOJEKYJa», «IIPOCTbIEé U CIIOXKHbIE BEIIECTBAY,
«BEILIECTBOY», «XUMHUYECKasi GopMyIiay, «OTHOCUTEIbHAS aTOMHAsI Macca», «OTHOCUTENbHAsI MOJICKYJISpHAs Maccay, «BaJC€HTHOCThY, «CTEICHb
OKHCIICHHUS», «KPUCTATMYECKAs PEIIETKA», «OKCHIIBI», «KUCIOTBI», «OCHOBAHUSY, «COINY, «aM(OTEPHOCTH, «MHAUKATOPY, IIEPHOIMICCKHUI
3aKOH», «TIEpUOANYECKas TaOIUIay, «M30TOMbI», «XXUMUYECKAsI CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY, «XUMHYECKAs PEaKLus», «XUMUYECKOe
YpaBHEHUE», «TECHETUYECKAasi CBS3b», «OKUCIEHHME», «BOCCTAHOBJIIEHHE», <QIIEKTPOJIUTHYECKAs AMCCOLMALMS», «CKOPOCTh XHMHUYECKOMH
peakuumn»;

® OIUCaTh AEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO IPOBEACHHbIE XUMUYECKHE IKCIIEPUMEHTHI;

® OIKCHIBATh U Pa3IMyaTh U3yUYEHHBIE KJIACChl HEOPIraHUUECKUX COSAUHEHUMN, IPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUUYECKUE PEAKIIUN;

® KJIaCCU(HUIMPOBATH U3yUEHHbIE OOBEKTHI U SIBIICHHUS,

e JieNIaTh BBIBOJIBI M YMO3aKJIIOUEHUS W3 HAOMIOJAEHUH, W3YYEHHBIX XMMHUYECKUX 3aKOHOMEPHOCTEW, NMPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX
BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;

® CTPYKTYpUpPOBAaTh U3YUYEHHBII MaTepHall U XUMUYECKYI0 HH(OpMaIIHIO, TOIYYEHHYIO U3 APYTUX UCTOYHHUKOB;

® MOJEIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 NEpPUOAOB, CTPOEHHUE NPOCTHIX MOJIEKYJI;

2.B e HHOCTHO — OpMEeHTAIIMOHHOM cepe:
¢ AHAJIM3UPOBATHL U OLUCHUBATH IOCICACTBUA JIA 01<py>1<afom;eﬁ Cpe€abl OBITOBOU H HpOH3BOI[CTB€HHOﬁ JACATCIIbPHOCTH YCJIOBCKA, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cdepe:
® IIPOBOJUTH XUMHUYECKUU OKCIICPUMCHT,
4. B cepe 6e30nacHOCTH KU3HEIEATEIbHOCTH:

® OKa3bIBaTh MCPBYIO MOMOLIb ITPU OTPABJICHUAX, OKOTraX U JPYIrux TpaBMaxX, CBA3aHHBIX C BCHICCTBAMHU U na60paT0pr,1M 060py,210BaHI/IeM.



Coaep:xanue nporpaMmbl
8 KUIIACC

Tema 1. BBenenne B Xumuro

XUMUs — HayKa O BEIIECTBAX, UX CBOKWCTBAX U IIPEBPALLCHUSIX.

[ToHsATHE O XUMHYECKOM JIEMEHTE U (POPMax €ro CyIIECTBOBAHMSA: CBOOOIHBIX aTOMAaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

ITpeBpaienus BemiectB. OTaMUNE XUMHUUECKUX PeaKIUi OT PU3NUECKUX sBJICHUN. Poib XMMHU B )KU3HU YeJIOBEKa.

Kpartkue cBeaeHus U3 UCTOPUU BOSHUKHOBEHUS U pa3BUTUA xumuu. [lepuoxa anxumuu. Ilonstue o punocodpckom kamue. Xumus B X VI B.
Pa3Butne xumun Ha Pycu. Poib oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHMHM XHMMHUYECKO Hayku - paboTsl M. B. Jlomonocoa, A. M. byrneposa, /1. U.
Menneneena.

XUMHYECKasi CHUMBOJHMKA. 3HAKM XHMHUYECKHX OJJIEMEHTOB M TIPOMCXOXJECHHUE HX Ha3BaHUH. Xumudeckue ¢Gopmynsl. HMHAEKCH H
K03 unreHTs. OTHOCUTENIFHBIC aTOMHAS U MOJIEKYJISIpHAsi MacChl. PacueT MaccoBO# JOIM XMMHUYECKOTO 3JIEMEHTa 10 (hOpMYIIe BEIIeCTBa.

[lepuoauueckas cucreMa xumuueckux snemeHToB Jl. 1. MenneneeBa, ee cTpykrypa: Majible U OONbIINE MEPUObI, IPYIIbl U MOATPYIIIbI
(rmaBHas u nobouHas). [lepuoauyeckas cucremMa Kak CripaBOYHOE OCOOME AJIs TOTYUYEHUS CBEICHUIH 0 XMMUYECKHX 3JIEMEHTaX.

Pacuétnble 3agaun. 1. HaxoxaeHre OTHOCUTENBHOM MOJIEKYISIPHOM Macchl BellecTBa MO €ro XuMuyeckoil ¢opmyie. 2. Boruncnenue
MaccOBOM JI0JIM XMMHUYECKOI'0 3JIEMEHTA B BELIECTBE 10 €ro (popmyie.

IIpakTnyeckas padora Ne 1
[TpaBuna TexHUKH 6€30MaCHOCTH IpU paboTe B XMMHUUYECKOM KabuHete. JlaboparopHoe 000py10BaHKE M 0OpallieHHe ¢ HUM.

IIpakTuyeckas padora Ne 2
Habmtonienue 3a ropsimieii cBe4oi.

Tema 2. ATOMBI XUMMYECKHMX 3JIEMEHTOB

Atombl Kak (opma CyIIEeCTBOBaHUS XUMHUYECKHX dJeMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHHHM aTOMOB. J[oKazaTenbcTBa CIOKHOCTH
ctpoenust atroMoB. OnbITel Pe3epdopa. [manerapruas Moienb CTpOEHUS aToMa.

CoctaB aTOMHBIX sJ€p: MPOTOHBI M HEUTpOHBI. OTHOCUTENbHAs aTOMHAs Macca. B3auMOCBS3b TOHATHH «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJIbHAA aTOMHAsi Macca.

M3meHeHure Ynca MpOTOHOB B sIJIpe aToMa - 00pa30BaHNE HOBBIX XMMHYECKHUX dJIEMEHTOB.



H3MmeHeHne 4nciaa HEUTPOHOB B siape aroma - oOpa3zoBaHue HU30TOMOB. COBpPEMEHHOE OIpeNeeHHE MOHATHS «XUMUYECKUN DIIEMEHT.
N30ToMnb!I Kak pa3HOBUAHOCTH aTOMOB OJHOI'O XMMHUUYECKOT'0 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB XMMH4YECKuX d3jemMeHTOB Nel-20 mepuommueckoir cucrembl J[. M. Menneneena.
[ToHsiTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (IHEPIETHUECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux siaemeHToB JI. M. MenpaeneeBa u CTpoeHHE aTOMOB: (U3WYECKUIl CMBICI MOPSIKOBOIO HOMeEpa
3JIEMEHTa, HOMEepa I'PYyIIbl, HOMepa IEPUOa.

H3MmeHeHre yuclia 3JEKTPOHOB HAa BHEIIHEM D3JIEKTPOHHOM YpPOBHE aToMa XHUMHYECKOIO 3JEMEHTa - OOpa30BaHME IMOJOKHUTEIbHBIX U
OTpHUIATENILHBIX HOHOB. MIOHBI, 00pa30BaHHbBIC ATOMaMH METAJUIOB U HeMETAIIOB. [[pHYMHbBI H3MEHEHHSI METAJUTMYECKUX ¥ HEMETAJUTHIECKUX CBOHCTB
B [IEpUOJAX U TpyMIax.

OO0pazoBanue OMHAPHBIX coearnHeHMA. [ToHsITHE 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOU CBSI3U.

BzaumopeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAINIOB MEXIy cO00i - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBasienTHast HEMOMsIpHAs XUMHYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiicTBue aTOMOB XMMMUYECKHX 3JIEMEHTOB-HEMETAJIOB MEXIy c000i - oOpa3oBaHME€ OWHApHBIX COEIMHEHUN HEMETAJUIOB.
DneKTpooTpULATENbHOCTh. [IOHATHE O KOBAJIEGHTHOM MOJIAPHOM CBS3H.

B3aumopeiicTBue aroMoB XHMMHYECKHX 3JIEMEHTOB-METAJUIOB MEXAYy co00i - oOpa3oBaHME MeETAIIIMYECKUX KpucTauioB. IloHstue o
METaJUIMYECKOU CBSI3HU.

JemoHcTpanuu. Mojen aToMoB XUMUYECKHUX 1eMeHTOoB. [leprnoaudeckas cucrema xumuueckux anemeHToB /1. . Menneneesa.

Tema 3. Ilpoctbie BemecTBa

[TonoxxeHne METauIioB MU HEMETAJUIOB B NEPUOAMYECKOM cucTteme xuMuueckux siiemeHToB J[. M. MenpaeneeBa. BakHeilmme mnpocteie
BEIIECTBA - METAIIJIBL: KEJIe30, AIFOMUHUMA, KaubIMil, MarHUi, HaTpuii, kKanuil. O0mue Gu3nueckrue CBOMCTBa METaIOB.

Baxnelimue mnpocTele BellecTBa - HEMETaulbl, 0Opa30BaHHBIE aTOMaMHU KHCJIOpOJa, BOJOpOJA, a30oTa, cepbl, ¢ocdopa, yriepona.
CrocoOHOCTh aTOMOB XHUMHYECKHMX JJIEMEHTOB K OOpa30BaHHIO HECKOJNBKHX MPOCTBHIX BEIIECTB - AIOTPONHs. AJUIOTPOMHBIE MOAU(DUKAIIH
KHciopoa, pocdopa u oyoBa. Meraminyeckue U HEMETANINYECKUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTD JETIEHHS MPOCTHIX BELIECTB HA
METaJuIbl U HEMETALIBI.

[Tocrosinnas ABorazapo. KomnuectBo BemiectBa. Monbs. MonsipHas macca. MonsipHblii 00beM razooOpa3Hbix BemiecTB. KpaTHble equHHIIbI
KOJIMYECTBA BEUIECTBA — MUJUIMMOJb U KAJIOMOJIb, MIJUTUMOJISIPHAS M KUJIOMOJISIPHAs. MAcChl BEIIECTBA, MUJUTUMOIISPHBIA U KUJIOMOIISPHBIA 00bEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ ucmonb30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCAy, «MOJIIPHBIA 00bEM T'a30BY», IIOCTOSTHHASI ABOTaIpOY.

Pacuernble 3agaun. 1. Bpiuncienue MoOJSpHON Macchl BEIIECTB MO XUMHUYECKUM (opmynaM. 2. Pacyersl ¢ MCMoONb30BaHUEM MOHSATUI
«KOJTMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOIISPHBIA 00BEM Ta30By, «IIOCTOSTHHAS ABOTaAPOY.

JemoncTpanun. Hekotopble MeTaibl U HEMETaIbl KOJIMYECTBOM BellecTBa | Mosb. Mojienb MOJIsIpHOro o0bemMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeanHeHMs XUMHYECKHUX DJIEMEHTOB



Crenenb okucnenusa. OnpeaeneHyue CTeNeHH OKUCICHHS 3JIEMEHTOB 110 XUMu4eckoit popmyse coeaunenus. CocraBienue Gopmysn OMHAPHBIX
COeMHEHUH, 00muii croco0 UxX Ha3pIBaHUS. bUHApHBIE COEAMHEHUS: OKCHIBL, XJIOPUIbL, Cyabduasl u ap. CocraBnenne ux Gopmyn. IlpeacraBurenn
OKCHJIOB: BOJIa, YIJIEKUCIIBIH ra3 U HeramieHas u3BecTh. [IpeacTaButesnu 1eTy4yux BOJOPOIHBIX COSIUHEHHI: XJI0POBOAOPO M AMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBOpuUMOCTh OCHOBaHMM B Boje. Tabiuia pacTBOPUMOCTM THJIPOKCHJIOB U COJEHl B BOJE.
[IpencraButenu menoyeilt: TUAPOKCUABI HATPUS, Kanuss U Kaiblus. [loHsthe o KadecTBeHHbIX peakuusx. Munukaropel. M3MeHeHue okpacku
VHJIMKAaTOPOB B LICJIIOYHOU cpee.

Kucnotsl, ux cocraB u HaszBanus. Knaccuduxamus kucnot. [IpencraButenu KuciaoT: cepHas, cojisiHas M a3oTHas. M3MeHeHue OKpacku
VHJIMKATOPOB B KMCIIOTHOU Cpee.

Conu kak mpou3BOHBIE KUCTIOT U OcHOBaHUH. VX coctaB u HazBanus. PactBopumocTs coneil B Boze. [IpencraButenu comneit: XJiopu HaTpus,
KapOoHat u GocdaT KaIbIHsl.

AMop(dHBIE 1 KPUCTAUNINYECKUE BEIIECTBA.

MG)KMOJIGKYJUIPHI)IG B321PIMOI[CI>1CTBI/I$I. Tumsr KPUCTANIMYCCKUX PCHICTOK: HOHHAA, aTOMHasA, MOJICKYJIIpHAA U MCTAJUIMYCCKAs. 3aBUCUMOCTH
CBOMCTB BEILIECTB OT TUIIOB KPUCTAITNYECKUX PEIIETOK.

BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJIIPHOTO CTPOCHHUS.

UYuctele BemecTBa M cMecu. [Ipumepsl >KMIKHX, TBEPABIX M ra3000pa3Hbix cMmeceil. CBOMCTBa YHCTHIX BellecTB M cMmeceil. Mx cocras.
MaccoBast u1 00beMHas 1011 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHBIE C UCIIOJI30BAHUEM MTOHSTHSI JOJIS.

Pacuérnbie 3anpaun. 1. Pacuer maccoBoif 1 00beMHOMN J0J€ii KOMIIOHEHTOB CMECH BellecTB. 2. BrluucieHne MaccoBOW JOJU BEIIECTBA B
pacTBoOpe 10 U3BECTHOM Macce pacTBOPEHHOTr'O BELIECTBA U Macce pacTBOpuTeld. 3. BeluncieHne Macchl pacTBOPSIEMOIO BELIECTBA U PACTBOPHUTENS,
HEOO0XOAUMBIX JUIsSl TPUTOTOBIICHUS ONPEAEICHHON MacChl pacTBOpa ¢ M3BECTHOIM MacCOBOIl 10J1eil pacTBOPEHHOIO BEILIECTBA.

JemoncTpanuu. OOpa3ibl OKCHIOB, KACIOT, OCHOBAHUM U cojieil. Moaenu KpUCTAUTMYECKUX PEIIETOK XJIOpUIa HATpHs, aliMasza, OKCHIA
yriepoza (IV). CrocoOsl pa3nenenust cMecei, JUCTUIUIALUS BOBI.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3ilaMu BEIIECTB Pa3HBIX KJIaccoB. 2. Pa3nenenue cMecen.

IIpakTuyeckas padora Ne 3.AHanu3 NOYBBI U BOABI.
IIpakTuyeckas padora Ne 4.IlpuroroieHne pacTBOpa caxapa ¢ 3aJaHHON MAacCOBOIl 10Jiel paCTBOPEHHOTO BEIIECTBA.
Tema 5. MW3meHeHusi, Npoucxoasiye ¢ BelleCTBaMu

IlonsaTe sABIEHUN KaK M3MEHEHUH, MPOUCXOJAIIMX C BELIECTBAMH. SIBJICHHUsS, CBS3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOCHUS
BElIeCTBa MPHU MOCTOSHHOM €ro cocrase, (u3nueckue siBjaeHus. OU3NyYecKue SIBICHUS B XMUMMU: AUCTUIULSLMS, KPUCTAJUIM3AIMS, BbIIapUBaHUE U
BO3TOHKA BEIECTB, IEHTPU(PYTUPOBAHUE.

SIBieHus, cBsI3aHHBIE C U3BMEHEHHWEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yclioBUS MPOTEKAaHUS XUMHUYECKUX PEaKIIHil.
[TonsaTue 00 HK30- ¥ PHIOTEPMUUYECKUX PeaKIMAX. Peakinyu ropeHus Kak 4acTHBIN clydail SK30TEpPMUUECKUX PEeaKLUi, IPOTEKAIOIIUX C BbIJICIIEHUEM
CBeTa.



3aK0H COXpaHEHHUs MaCChl BEIIECTB. XUMUUYECKUE YpaBHECHUs. 3HaUCHUE UHICKCOB U KoduimenToB. CocTaBieHNE ypaBHECHUH XUMHUYECKUX
peaKkuui.

PacueTsl 10 XMMHUYECKMM ypaBHEHMsIM. PelieHue 3aau Ha HaXOXKAECHUE KOJMYECTBA BELECTBA, MAcChl MM 00beMa IPOAYKTAa PEaKLUH I10
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOTO BellecTBa. PacyeTsl ¢ MCIOIB30BAHUEM TOHITHS «IO0JS», KOTJa MCXOJHOE BEIIECTBO JaHO B
BH/JIE PACTBOPA C 3aJaHHOM MacCOBOH JI0JIEH PACTBOPEHHOI'O BELIECTBA UJIU COLCPKUT OIIPEIEICHHYIO A0 IIPUMECEH.

Peakuuu pasznoxenus. [lonarre o ckopocTu xumudeckux peakuuid. Karamuszaropel. @epmMeHTHI.

Peakuu coenunenus. Karanuruyeckue n Hekatanutuiyeckue peakuuu. O6paTuMble 1 HEOOpaTUMBbIE PEAKIIUH.

Peakuuu 3amemieHus. ONEKTPOXMMMUYECKUN PsJl HANPSDKEHUHM METAJUIOB, €ro HCIOJIb30BaHUE JJI IPOrHO3MPOBAHMSI BO3MOXKHOCTU
IIPOTEKAHUS PEAKIUI MKy METaJlJIaMU M paCTBOPaMH KUCJIOT. Peakiiuy BBITECHEHNS OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYTUMHU METAJIaMHU.

Peaknuu oOmena. Peakuuu HeiiTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIIUi 0OOMEHa B pacTBOpax JI0 KOHIIA.

Tunbl XUMUYECKUX peakiuil (0 MPU3HAKY «UUCIO M COCTaB MCXOJHBIX BELIECTB U MPOAYKTOB pEaKLUU») Ha MpPUMEpPE CBOWUCTB BOJBI.
Peaknus pasnmokeHuss - 3JIEKTpOiau3 BOAbl. Peakumm coequHeHus - B3aUMOACMCTBHME BOJBI C OKCHJAAMM METALUIOB M HeMeTauioB. [lonatue
«THIPOKCUIB». Peakuuu 3aMerieHus - B3aMMOJEHCTBHE BOJbI C IIEJIOYHBIMU U IIEJIOYHO3EMEIbHBIMU MeTauiaMu. Peakiuu oOMmeHa (Ha mpumepe
THIIPONIH3A CYIb(HIa ATIOMUHUS U KapOuaa KajabIus).

Pacuérnbie 3agaun. 1. Boruncienue no XMMMYECKUM ypaBHEHHUSAM MAacChl WM KOJIMYECTBA BEIECTBA 10 U3BECTHOM Macce WM KOJIUYECTBY
BELIECTBA OJIHOTO U3 BCTYMAIOIIMX B PEAKIMIO BELIECTB UM MPOIYKTOB peakiuu. 2. Beiuncienne macchbl (KoyiMyecTBa BeUlecTBa, o0bema) IpoayKTa
peaKIMHy, eclii U3BECTHA Macca UCXOIHOTO BELIECTBA, COACPIKALIEro ONPEAeICHHYIO JOII0 IpuMecei. 3. Boruncienre Macchl (KOJMYeCcTBa BEILECTBa,
o0beMa) MPOYKTa peakliy, eCIIM U3BECTHA Macca PacTBOpa U MaccoBast J10JIsI PACTBOPEHHOTO BEIIECTBA.

JNemoncrpauuu. Ilpumepsl ¢usnueckux sBieHuil; a) muasieHue napaduna; 6) auddy3us IYIUCTHIX BEIIECTB C TOpPSIMIEH JaMIIOYKH
HakanuBaHus. [IpuMepsl XUMHUYECKUX SBJIEHUM: a) TOPEHHE MarHus; 0) B3aUMOAENCTBHUE COJITHOM KUCIIOTHI C MPaMOpPOM WJIM MEJIOM; B) MOJIy4E€HUE
runpokcuaa Meau (II); r) pacTBopeHHE MOMYyYEHHOTO TMIAPOKCHAA B KHUCIOTax; J) B3auMmopencTBue okcuaa Meau (II) ¢ cepHoit kucnotoit mpu
HarpeBaHuu; €) pa3jaoKeHUe MepMaHTraHaTa Kajius; 5K) B3aMMO/IeCTBHE Pa30aBIEHHBIX KUCIOT C METAJUIaMHU.

JlabopaTopHuble onbIThl. 3. CpaBHEHHE CKOPOCTH MCHapeHUsl BOJbI U CIIUPTA MO MCUE3HOBEHUIO MX Kalelb Ha (UIbTpoBajIbHOU Oymare. 4.
Oxucnenve Menu B IUIAMEHU CIHUPTOBKM WIH ropenku. 5. IloMyTHeHHE M3BECTKOBOM BOJABI OT BBIABIXAaEMOro yriiekucioro rasza. 6. Ilomydenne
YTJIEKUCIIOTO Ta3a B3auMOIEHCTBUEM COJIbI M KMCIIOTHI. 7. 3amelienre Meau B pactBope xiopuaa meau (II) xxenezom.

IIpakTyeckas padora Ne S.IIpu3Haky XMMHUECKHUX pPEAKLIHM.

Tema 6.  PactBopenue. PactBopsl. CBoOMCTBA pacTBOPOB 31EKTPOIUTOB. OBP

[TonsiTrie 00 3NIEKTPOTUTHYECKON AUCCOIMALMU. DNEKTPOIUTHI U HEIJEKTPOJIUTHI. MeXaHu3M AUCCOLUAIMK 3JIEKTPOIUTOB C PAa3IMYHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTENeHb IEKTPOIUTHIECKON quccoranui. CUIIbHBIE U Cl1a0ble 2JeKTPOIUTHI.

OcHOBHBIE MOJOXKEHUS TEOPUU AIIEKTPOJIUTHUECKON aucconuanuu. VoHHble ypaBHEeHUs peakiuil. YciIoBUsS NMpOTEKaHUs peakluu oOMeHa
MEXY dJIEKTPOJIUTAMHU 10 KOHIA B CBETE€ HOHHBIX IIPEICTABIICHUMN.
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Knaccudukanmst HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Juccouuanusi KUCIOT U UX CBOICTBA B CBETE€ TEOPHH AIEKTPOIMTUUECKOHN nuccoruanuu. MonekynsipHble U
VMOHHBIE YPAaBHEHUS peakUui KUCIOT. B3auMopaeicTBue KUCIOT ¢ METaUIaMU. DJIIEKTPOXUMUYECKUM Psijl HalpsHKEHUH MeTaiioB. B3zanmoneincTeue
KUCJIOT C OKCHJIAaMH METaUIOB. B3anMMOAENCTBHE KHUCIOT C OCHOBAaHHMSAMU - PEAKUMS HEUTpain3auuu. B3auMoAencTBUE KHUCIOT C COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanmsi, ux kinaccupukanusa. Jluccommanuss OCHOBaHMH M WX CBOWCTBA B CBET€ TEOPUHU DIEKTPOJIUTHUECKON JIMCCOIMAIINU.
BsaumopeiicTBue OCHOBaHMI C KUCIOTaMH, KHCIOTHBIMH OKCHUIaMH U cojsiMu. Mcrosb3oBaHue TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH
XAMUYECKHAX CBOWCTB OCHOBAaHMH. Paznoxenue HEPACTBOPUMBIX OCHOBaHHI npu HArpeBaHUU.
Conu, ux xiaccuukamuss ¥ AUCCOLMAIMS Pa3IUYHBIX THUIOB cosieid. CBoOWCTBa cojiel B CBETE€ TEOPUU IJIEKTPOJIUTUYECKOM TMCCOLMALIUU.
B3anmoneiicTBue coneld ¢ MeTajuiaMu, YCIOBUS INMPOTEKAHUS ATUX peakuuil. B3anmoaeicTBue coneld ¢ KUCIOTaMH, OCHOBAHUSIMH U COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XMMHUUECKUX CBOMCTB COJICH.

O06006menne cBeeHnit 00 OKCHIaxX, X KiIaccu(UKaui 1 XUMUIECKAX CBOMCTBAX.

['eneTnueckue psiibl METANIOB U HEMETAJUIOB. ['eHeTnYeckas CBsI3b MEXKy KilacCaMl HEOPraHUYECKUX BELIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC peakiiu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE.

Peakuuu voHHOr0o oOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBleHHE YPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii METOJIOM JIEKTPOHHOTO OaJlaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METANIOB M HEMETAJUIOB, KUCJIOT U COJICH B CBETE MPECTABICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX.

JemoncTpanuu. VcnplTaHue BEIECTB U MX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD. 3aBUCUMOCTD 3JIEKTPOIIPOBOAHOCTH YKCYCHOM KHCIIOTBI OT
KOHIEHTpaluu. B3anMopelicTBre UHKa ¢ cepoid, CoNsiHOM kucioToi, xaopuaoMm meau (I1). 'openne marnus.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble [l pacTBOPOB KUCJIOT (COISTHOM MM cepHOR). 9. Peakiiuu, XapakTepHsle 1Jis paCTBOPOB
mienouelt (ruapokcu1oB Hatpus uin kanus). 10. Ilomyuenue u cBolicTBa HEpaCTBOPUMOI0 OCHOBaHMsI, Hartpumep ruapokcuna meau (II). 11. Peaxknuw,
XapaKkTepHbIe I pacTBOPOB cosiel (Hampumep, A xjaopuaa Meau (I1)). 12. Peakium, xapakTepHble /Ui OCHOBHBIX OKCHJIOB (Hampumep, A OKCHJIa
kanpus). 13. Peakuuu, XapakTepHble U151 KUCIOTHBIX OKCHUJIOB (HallpuUMep, /ISl YIJIEKHCIIOrO ra3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHHWM, OKCUJIOB U COJIEH.
IIpakTnueckas padora Ne 7. PenieHue skcrieprMeHTalbHbBIX 3a/1a4.

9 KJIACC
Beenenne. O0masi xapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XuMH4Yeckux peakunid. Ilepmonuyecknii 3axon n Ilepuoguyeckas cucrema
xumudecknx 3jeMeHToB I. U. MenaeneeBa (10 u)
XapakTepHucTHKa 3JIEMEHTa 10 €T0 MoJIoKeHUI0 B [lepuonnyeckoii cucreMe xumudeckux anemeHToB Jl. . Menneneesa. CBoiicTBa OKCHI0B, KUCJIOT,
OCHOBaHWII M COJIEH B CBeTe TECOpHUHN 3J'IeKTpOJ'II/ITI/I'-IeCKOI7I Juccoruanmu M OKHCICHHS-BOCCTaAHOBJICHUS. ITonsate o MNEPEXOAHBIX JJICMCHTAX.
AmMmpotepHOCTb. ['eHeTnueckuil psia mepexoaHoro snementa. Ilepuonnveckui 3akoH u Ilepmonuueckas cucremMa xumuueckux snementon JI. .
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MenpeneeBa. XuMuueckas OpraHu3alus )KUBOM U HEKUBOW MPUPOIbl. XUMUYECKUN COCTAB sI/Ipa, MAHTUM U 3€MHOU KOPbl. XUMUYECKHE FJIEMEHTHI B
KJIETKaX KHMBBIX OPraHU3MOB. Makpo- 1 MUKpo3aeMeHThl. O000IIeHNe CBeIeHI 0 XUMUYECKUX peakiusix. Kimaccupukanus XMMUYECKIX Peakuuii mo
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTaB PEarupyroliux U 00pa3yroIIMXCs BEHIECTBY, «TEIIOBOM 3 (eKT», «HanpaBIeHUE», «M3MEHEHHE CTENeH el
OKHCJICHHS 3JIEMEHTOB, OOpa3ymoIIUX pearupyrolife BemecTBa», «(haza», «MCIHOJIb30BaHHE Karaiu3aropay. [IoHATHE O CKOPOCTH XMMHUYECKON
peakuuu. GakTophl, BIUAIOININE HA CKOPOCTh XUMHUECKHUX peakiuii. KartanuzaTopsl u katanu3. MIHrHOUTOpbl. AHTHOKCUIAHTHI.

JdemoHcTpanmu.

Paznuunbie Gopmer Tabmuier J[. M. MenaeneeBa. Monaenu aToMoB 37eMeHTOB 1—3-ro nepuo1oB. Mojiesib CTPOSHUS 36MHOTO Iapa (IonepeYHbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakuuu OT MPUPOAbl PEarupyroIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEaKLHUHU OT
KOHLICHTPAllUd PEarupyrolux BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pPEAKUUU OT IUIOMIAJA CONPUKOCHOBEHHUS PEarupyrolluX BEIIECTB
(«xunsmui  cioit»). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEAKIUH OT TEMIIepaTypbl pearupyroluX BemlecTB. ['OMOreHHBIM W Te€TepOreHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. Marubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlonyuyeHue ruapoKcHia HUHKA U UCCIENOBAaHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoeHus lleprnoanyeckoil CuCTeMbl XUMHUECKUX 3JIEMEHTOB
J. Y. MenpeneeBa. 3. 3amemieHnue xene3oM mMeau B pactBope cynbdara meau (II). 4. 3aBUCMMOCTh CKOPOCTH XMMHUYECKOW PEAKIUH OT MPHPOJIBI
pearupyrouux BeUeCTB Ha IPUMEPE B3aUMOJECHCTBUS KUCIOT ¢ METaJJIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOM peakliy OT KOHLIEHTPALMK pearupyronux BEeleCTB Ha IpUMepe B3aUMOAECHCTBUSI LIMHKA C COJISIHOW KHCIIOTOM
Pa3IMYHON KOHIIEHTPALUH.

6. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIMM OT IJIOLIAAN CONPUKOCHOBEHMS pearupymoolnx BelecTB. 7. MoJenupoBaHue «KUISIIEro caos». 8.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaklMy OT TeMIEpaTyphl pearupyromux BEeIeCTB Ha npuMepe B3aumojeiictBus okcuaa meau (II) ¢ pacrBopom
CEpPHOU KHUCIIOTHI Pa3IM4HON Temmeparypsl. 9. Paznoxkenne nepokcuaa Boaopoaa ¢ momoinsio okcuna mapranna (IV) u karanaser. 10. OOHapyxeHue
KaTayia3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoeCTBUS KUCIOT ¢ METANIaMH YPOTPOITMHOM.

IIpenmeTrHble pe3yJibTaThl 00yUeHHs

Yyamuiics 10JIKeH ymems:

HCIOJIb30BaTh MPHU XapaKTEPUCTHKE NPEBPAIICHUN BELIECTB MOHATUSA: «XMUMUYECKAs PEAKIUs», «PEaKLUUU COCIUHEHUS», «PEaKLIHUU Pa3IoKEHUsS,
«peaKkyu OOMEeHay, «PEAKIMU 3aMELCHUs», «PeaKui HeUTpau3am», «3K30TEPMUUYECKUE PEaKIun», «IHI0TEPMHUECKUE PEAKIIMNY, «00paTuMBble
peakuum», «HeoOpaTHMBbIE PpEaKIUN», «OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PpEAKLHUNW», «TOMOTE€HHBIE PpEaKLIHUW», «TETEPOTreHHBbIE pEeaKLUun»,
«KATAIUTUYECKUE DPEAKINN», «HEKATAIMTUYECKHE DPEAKIMMU», «TEIIoBOM 3(P(eKT XUMHUECKOW peakIHUn», «CKOPOCTb XUMHUYECKOW peaKkIumn»,
«KaTanm3aTopy;

XapaKTepu30BaTh XUMHUYECKHE NIEMEHTHl |—3-ro mepuoioB IO HX MNoyokeHHIO B Ilepumoauueckoil cucreMe XMMMUYECKUX 3ieMeHToB [l .
MenpeneeBa: XUMUYECKHI 3HaK, MOPSAKOBBIA HOMEp, NMEPHUOJI, IPyMIa, MOATPYINa, OTHOCUTENIbHAs aTOMHasi Macca, CTpOeHHE aTtoma (3apsij sjapa,
YHCII0 TPOTOHOB U HEMTPOHOB B sijipe, 001Iee YHCIIO0 IEKTPOHOB, pacilpeieIeHUe 3JIEKTPOHOB O AJIEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (opMyIa,
Ha3BaHWE W THUII BBICIIETO OKCHIA M TUIPOKCHA, JIETY4ero BOJOPOIHOTO COCTUHEHHS (11 HEMETAIIIOB));
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XapaKkTepu30BaTh OOIIKME XWMHUYECKHE CBOWCTBA aM(pOTEpPHBIX OKCHIOB W THIPOKCHIIOB; MPUBOAUTH HPUMEPHl DPEAKIUM, MOITBEPKIAIOLINX
XUMHYECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U THIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUUECKHX PEaKIMid MO YHCIY U COCTaBY MCXOJTHBIX BEIIECTB M MPOAYKTOB PEaKIMU; TEIUIOBOMY 3P QEKTY; HaIPaBICHUIO
IIPOTEKAHUS PEAKIMH; U3MEHEHHIO CTEIIEHEN OKHCIIEHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYaCTUIO KaTajanu3aTopa;
OOBSCHATHL M MTPUBOJUTH IMPUMEPHI BIUSHUSA HEKOTOPHIX (DaKTOpPOB (MpUpOJa pearupyrollux BEIIeCTB, KOHIEHTpAIUsl BEILECTB, JaBJICHUE,
TeMIlepaTypa, KaTajiu3aTop, HOBEPXHOCTh COMPUKOCHOBEHHS PEarupyoIInX BEIIeCTB) HA CKOPOCTh XUMUUYECKHUX PEaKIIHiA;

Ha0JI0/1aTh ¥ OMUCHIBATH YPABHEHUS PEAKIMI MKy BEIIECTBAMH C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U 3bIKA XUMUU;
MIPOBOANTH OMBITHI, MMOATBEPHKIAIONINE XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUIOB U THIPOKCHIIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiuu
OT pa3nUyHBIX (aKTOpOB (MPUPOAA PEarupyrolluX BELIECTB, KOHILIEHTpAlMsl BEIIECTB, [aBJCHHE, TEeMIepaTypa, KaTalu3aTtop, MOBEPXHOCTh
COIIPUKOCHOBEHHUS PEarupyrolx BEIIECTB).

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Yyamuics X0J1KeH ymems:

OTIPEIENIATH LIeNb YIEOHOU JIESATENFHOCTH C TOMOIIBIO YUUTENS U CAMOCTOSITENILHO, UCKAaTh CPEJICTBA €€ OCYIIECTBICHHUs, paboTas 1Mo IuIaHy, CBEpATh
CBOU JIEUCTBHS C LEJIBIO U IPU HEOOXOAMMOCTH UCTIPABJIATH OLIMOKHU C TOMOIIIBIO YUUTENS U CAMOCTOSTENbHO;

COCTaBJISTh AHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJEIH C BBIJCIEHUEM CYILECTBEHHBIX XapaKTEpPUCTHK OOBEKTa U IMPEJCTABICHUEM HUX B MPOCTPAHCTBEHHO-Ipa)UYeCcKON WM 3HAKOBO-
CUMBOJIMYECKOU (popMme;

OIIpeIeNIATh BU/IbI KJIacCU(PUKALNU (ECTECTBEHHYIO U MCKYCCTBEHHYIO);

OCYILIECTBIIATh NPSIMOE I€TyKTUBHOE JJOKa3aTeNIbCTBO.

Tema 1. Merasuibl (18 1)

ITonoxenne MeramioB B Ilepumonnueckon cucreme xumuueckux sneMeHToB [I. M. MenpeneeBa. Meramndeckass KpHUCTaUIMYECKas pelIeTKa U
MeTajuIndeckas XuMudeckas cBsa3b. O0ume pusnueckue cBoiictsa MetamioB. CIijiaBsl, X CBOMCTBA U 3HaU€HUE. XMMHUECKUE CBOMCTBAa METAJIIIOB Kak
BOCCTAaHOBHUTEJIEH, a TaK)KE€ B CBETE UX IMOJOXKEHUS B DJIEKTPOXUMHUUECKOM psly HanpspkeHH MetaioB. Kopposust MetamioB U ciocoObl OOpBObI C
Heil. Mertamnel B mpupoze. O0uiye crnocoObl UX MOTyYeHHUS.

OO0mas xapakTepucTHKA 1IeJ0YHBIX MeTaMI0B. Metamisl B mpupoje. O6mue criocods! ux nonydenusd. Ctpoenne atoMoB. llenodynsie meTanabsl —
IPOCThIE BellecTBa. BaxkHel1e coeJUHEHUS MIEeT0YHBIX METAJUIOB — OKCH/IbI, THPOKCHU/IBI U CONH (XJIOpUIbI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHNE B HApOJAHOM Xo03diicTBe. Kanuitnbie ynoOpenus.

O0mas xapakTepucTHKA 3JIeMEHTOB IJIaBHo| noarpynns! II rpynner.

Crpoenue aromos. lllenoyHozemenbHble METaUIbl — MPOCThIE BellecTBa. BaxHeilline coeAMHEHMs IMIETOYHO3EMENbHBIX METAJIOB — OKCH/IBI,
THJIPOKCUBI U COH (XJIOPHIbI, KapOOHATHI, HUTPATHI, CyIb(athl, (hocdarel), UX CBONCTBA U MPUMEHEHUE B HAPOJAHOM XO3sIiCTBE.

AJIIOMMHUIA.
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Crpoenue aroma, (pu3MYEeCKHe W XMMHUYECKHE CBOMCTBa MpocToro BemiecTBa. COEQMHEHUS AMIOMHUHUS — OKCHUJA M THAPOKCHI, UX aM(pOTEpHBIN
xapakrep. Baxueimme conu amomunus. [I[pumenenne antoMuHNS U €10 COSUHEHUN.

Keaeso.

Ctpoenue aToMa, (pU3MYEcKre U XUMUYECKHe CBOMCTBA MpocToro Bemectsa. ['enernueckue psaapl Fe™ u Fe
Baxwueiimue conu xene3a. 3HaueHHe xkKeJe3a U ero COeAMHEHUH Ul NPpUPObl M HAPOAHOTO X035 CTBa.
JdemoHcTpaumu.

OOpa3ipl LIETOYHBIX UM LIEIOYHO3EMEIbHbIX MeTaiIoB. OOpa3iel ciiaBoB. B3auMoneiictBue HaTpus, JIUTUS U Kajbliug ¢ BoAoH. B3zaumoneiictBue
HaTpHsl U MarHus ¢ KkuciaopoaoM. BzaumopeiictBue meramioB ¢ HeMerauiamu. [lonyuenne ruapokcunos xkenesa (I11) u (111).

JlaGopaTopHbie ONBITHI.

12. B3aumogeicTBre pacTBOPOB KUCIIOT U coliel ¢ MeTaiiamu. 13. O3HakoMiieHHe ¢ pyaamu xenesa. 14. OkpamyBaHue IJIaMEHU COJISIMU I11eJ1OUHBIX
MeTauioB. 15. B3aumoneiictBue kanbuus ¢ Bogoi. 16.I1oxydyenne ruapokcuia Kajlblus U UCCIIEI0BaHUE €r0 CBOMCTB.

17. IlonyyeHue TMAPOKCHAA ANIOMUHHUS M HCCleloBaHHE ero cBoilctB. 18. BsaumopeiicTBue »xene3a ¢ consiHOM kuciortoi. 19. Ilomydenue
ruapokcuoB xenesa (I1) u (II1) u u3yyenue ux cBOMCTB.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHUs

Yyamuics X0J1KeH ymems:

UCIOJIb30BaTh IPHU XapaKTEPUCTUKE METAIJIOB M MX COCIMHEHUN MOHATUSA: «METAJUIbD», «pPsAJl aKTUBHOCTHU METAJIOBY, «IIEJIOYHBIE METAJUIbI»,
«IIeJIOYHO3EMENbHbIE METAJUIbl», MCIIOJB30BaTh UX IMPHU XAPaKTEPUCTUKE METAJUIOB; J1aBaTh XapaKTEPUCTUKY XMUMMYECKHX 3JIEMEHTOB-METAJIJIOB
(LIeOYHBIX METAJUIOB, MAarHus, Kajblus, aJIIOMMHMS, Xeje3a) Mo MX mHojiokeHuto B Ilepumonmyeckoil cucteme xumuyeckux siemeHtoB J. U.
MenieneeBa (XUMHUYECKUH 3HAK, MOPSAAKOBBIN HOMEp, NEpUOJ, TpyIna, MOATPYIIa, OTHOCUTEIbHAsE aTOMHAs Macca, CTpOeHHe atoma (3apsij supa,
YHCJIO NMPOTOHOB M HEWTPOHOB B siApe, OOIIee YHUCIIO DJIEKTPOHOB, PACHPENETICHHUE JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
¢dbopmyrna, Ha3BaHHUE U TUII BBICIIETO OKCHJIA M THJIPOKCUAA);

Ha3bIBaTh COEAMHEHMS METANIOB M COCTABJIATH UX (POPMYJIBI [TO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHMe (PU3NYECKHe U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEJCKa3bIBaTh CBOWCTBA) XUMUYECKHX AJIEMEHTOB-METAJUIOB (paAnycC, METaNINYECKHUE CBOWCTBA 3JIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JIEMEHTOB) M 00pa3yeMbIX HMH COEIMHEHMH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB U
THJIPOKCHU/I0B, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MojoxeHus B [lepuonnueckoil cucteme xumndeckux ainemenToB Jl. M. Menneneesa;
OIUCHIBAThH OOIME XUMHUYECKHE CBOMCTBA METANIOB C OMOIIBIO €CTECTBEHHOI'O (PYCCKOTO MIJIM POAHOTO) S3bIKA U A3bIKA XUMUM;

COCTaBJISATh MOJIEKYJISIPHbIE yYpaBHEHHUS peakluil, XapaKTepHU3YIOIIUX XHMUYECKHE CBOMCTBA METAUIOB M MX COEJAMHEHUH, a TakXKe AJIEKTPOHHbIE
YPaBHEHUS ITPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHUS;

YpaBHEHHUS JIEKTPOIUTUYECKON TUCCOLMAIIMU; MOJIEKYJIIPHBIE, TIOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHHUS PEAKIUil C yUacTHEM BJIEKTPOIUTOB;
yCTaHaBJIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBS3U MEX]Yy CTPOCHHEM aTOMa, XMMHUYECKOHN CBS3bI0, TUIIOM KPUCTAJUIMYECKON PELIETKH METAIIOB U HUX
COEMHEHMH, X 00IKUMHU (PU3HUECKUMU U XUMUYECKUMU CBOWCTBAMU;

+3
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OIMCHIBATh XUMHUYECKHE CBOMCTBA LICJIIOYHBIX U IIEIOYHO3EMEIbHBIX META/UIOB, 4 TAK)XKE AJIIOMUHUSA M )Kelle3a U MX COCAMHECHHH C MOMOLIBIO
€CTECTBEHHOTI'0 (PyCCKOT'O UJIM POJIHOTO) SI3bIKA U A3bIKa XUMUHU;

BBINOJIHATh, HAOIIOJaTh U ONUCHIBATh XUMUYECKHM SKCIEPUMEHT IO PACIIO3HABAHUIO BXKHENIIINX KATHOHOB METAJNIOB, THPOKCU/I-UOHOB;
JKCIIEPUMEHTAIIBHO UCCIIEI0BATh CBOWCTBA METAJJIOB U UX COECAUHEHUH, peIlaTh HKCIIEPUMEHTAIIBHBIE 3a1a41 110 TeMe «MeTajlbly;

OIUCBIBATh XUMUUYECKUHN SKCIIEPUMEHT C OMOILBIO €CTECTBEHHOT'O (PYCCKOT0 MIIM POAHOTIO) SA3bIKA U A3bIKA XUMUM;

MIPOBOJIUTH PACUYEThI 10 XUMHUECKUM (POPMYyJIaM U YPaBHEHHSIM PEAKLIUH, IPOTEKAIOMIUX C yYaCTHEM METAJJIOB U MX COSAMHEHU.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHUsI

VYyamuiics 10J17KeH ymems:

paboTaTh MO COCTaBICHHOMY IUIaHY, UCIIOJIb3Ys HApsly ¢ OCHOBHBIMH U JIOTIOJHUTEILHBIC CPEIICTBA (CIIPABOYHYIO JIMTEPATYPY, CIOKHBIC IPUOOPHI,
cpenctBa UKT); ¢ moMomipto yuutenst oTOUpaTh Uil pelieHus: y4eOHbIX 3a[a4 HEe0OXOUMBIE CIIOBAPH, YHIIUKIONEINH, CIPABOYHUKH, JIEKTPOHHBIC
JTUCKH;

COIOCTABJIATh U OTOUpaTh MH(GOPMALIKIO, TOTYYECHHYIO U3 Pa3UYHBIX MCTOYHUKOB (CIOBAPH, SHIUKIIONEINH, CIPABOYHHUKH, JIEKTPOHHBIC TUCKH,
ceTb MHTEpHET);

MIPEJICTaBIATh HHPOPMAIIUIO B BUAE TA0JIHUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4YHclie ¢ mpuMeHeHueM cpenacts UKT;

oOpMIIATH CBOM MBICIIH B YCTHOW M MHCHBMEHHON PEYM C YUYETOM CBOMX YYCOHBIX W )KM3HCHHBIX PEUEBBIX CHUTYyallUl, B TOM YHCIIE C MPUMEHECHUEM
cpeactB UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYUIECTBJIATH JOKA3aTE€IbCTBO OT MPOTHUBHOTO.

Tema 2. lIpakTukym 1. CBoiicTBa MeTA/LLIOB M MX coequHenmii (2 4)!

1. OcyuiecTBiieHHE ENOYKU XUMUYECKHUX MpeBpaieHuid. 2. [Tonyyenne u CBOMCTBAa COEIMHEHNUN METaUIOB. 3. PerieHune sKCcrepuMeHTalbHbIX 3a7a4
Ha pacro3HaBaHUE U MOTYYCHUE COCTMHEHUI METAJIJIOB.

IIpeameTHbIe pe3yabTaThl 00y4eHHUS

VYyamuiics 10J1KeH ymems:

oOpataThcs ¢ 1ab0paTOpHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU MPHOOPaMU B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;

Ha0II0aTh 32 CBOMCTBAMH METAJIJIOB M MX COSAMHEHUN U SIBICHUSMHU, TPOUCXOASAIIMMHI C HUMH;

OTHCHIBATh XUMUYECKUHN IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s

VYyamuiics 10J1KeH ymems:

OTIPEETISATh, UCXO/IA U3 YUeOHOU 3a/1aur, He0OX0JUMOCTh UCTIONB30BaHUs HAOMIOICHUS HITH YKCIIEPUMEHTA.

Tema 3. Hemerasiibl (28 4)
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OO6mrast xapakTepuCTHKa HEMETauIoB: mosioxkeHue B [lepuoamdeckoit cucremMe Xxumudeckux snemeHToB J[. M. MenneneeBa,0c00€HHOCTH CTPOCHHSI
aTOMOB, 3JIeKTpooTpulareabHOCTh (D0) KakMepa «HemeTammyHocThy, psag D0. Kpucramimueckoe CTpoeHHE HEMETANIOB — IMPOCTHIX BEILECTB.
Annotponusi. ®uznyeckue cBocTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHITUH «METAUD» U «HEMETAILI».

Bonopon.Ilonoxenue Bonoposa B [lepuonnueckoit cucreme xumuueckux 3neMenToB . Y. MenaeneeBa. CTpoeHue aToMa U MOJIEKYJbl. Du3nuecKue
U XUMHUYECKHE CBOMCTBA BOAOPO/a, €r0 MOJIyYeHHE U IPUMEHEHHE.

Bona.

Crpoenne mozekynsl. Bogopoanas xumudeckasi cBsi3b. OuU3nveckue CBOMCTBA BOJbL. AHOMAJINU CBOMCTB BOABL. I 'mapoduiubHble U TUAPOPOOHBIE
BelllecTBa. XUMHUECKUe cBoicTBa Bojbl. KpyroBopor Boabl B npupoje. Bogoounctka. Aspanus Boabl. beiToBble GpuiabTpbl. MuHEpaIbHbIE BOJBI.
JluctmiunpoBaHHas BOJA, €€ IOIYyYEHUE U IPUMEHEHUE.

OO0uasi XapaKTepuCTHKA raJ0reHOB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHUS TaJION€HOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, bpome, prope u iozae. I[lpumeHeHne rajjoreHoB U MX CO€AMHEHUH B HAPOIHOM XO3SHCTBE.

Cepa.

Crtpoenue aToMa, aJuIOTPONHMsl, CBOMCTBAa U IpuMeHeHne pomouyeckoit cepbl. Oxkeuasl cepsl (IV) u (VI), ux nomyuyenue, cBocTBa U IPUMEHEHHE.
CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sicTBe. [[porM3BOACTBO CEPHOI KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BellecTBa. AMMUAK, CTPOEHUE, CBOMCTBA, IOJdyyeHHe U npuMeHeHue. Cojau aMMOHUS, UX CBOICTBa
u npumenenue. Oxcuapl azota (1) u (IV).

A30THas KUCJIOTa, €€ CBOMCTBA M IpuUMeHeHue. Hutparbl U HUTPUTHL, pobdiemMa UX COAEpkKaHHS B CEIbCKOXO3SHCTBEHHONW MPOAYKUUHU. A30THBIE
ynoopeHus.

dDochop.

CrtpoeHue aroma, amjgoTpomnus, cBoiicTBa Oenoro u KpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHbIE coefuHeHus: okcunx Gocdopa (V) u
oprodocdopnas kucnorta, hpocharsr. DochopHbie yanoOpeHusi.

Yraepoa.

Crpoenune aToma, amiorponusi, cBoiicTBa Moaupukanuii, npumenenue. Okcunpl yriaepoga (II) u (IV), ux cpoiictBa u npumenenue. KapOoHarsl:
KaJIBLIUT, COZA, OTAlll, UX 3HAYEHHE B IPUPOJIE U JKU3HU YEIIOBEKA.

Kpemnuii.

CrtpoeHue aToma, KpUCTAJUIMYECKUNA KPEeMHUH, ero cBoiicTBa M npumeneHue. Oxcua kpemuus (IV), ero mpupoaHsie pazHOBHIHOCTH. CHIIMKATHI.
3Ha4YeHNE COCMHEHNI KPEMHHUS B )KMBOUM M HE)KUBOU mpupoje. IIoHsaTHE 0 CHIIMKAaTHON TPOMBIIUIEHHOCTH.

JdemMoHcTpanuu.

OOpa3zupl rajJoreHoB — IMPOCTHIX BellecTB. B3anMopelicTBUe rajoreHOB C HaTpHEM, C allOMUHUEM. BbiTecHeHue XjopoMm Opoma WM HOJa W3
pacTBOpOB MX cojel. B3aumonencTBue cepsl ¢ MeTaulaMH, BOAOPOJOM U KUCIOPOAOM. B3auMozaeicTBUe KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C
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Mezbto. [lornomenre yriieM pacTBOPEHHBIX BEUIECTB WJIM ra3oB. BoccraHoBieHue menu u3 ee okcuaa yriaem. OOpasipl IPUPOIHBIX COCIMHEHHM
xJjiopa, cepbl, (ocdopa, yriepoxa, kpemHus. OOpas3upl BaKHEHIIUX Ui HAPOJHOTO XO3AWCTBa Cyab(haTOB, HUTPATOB, KapOOHATOB, (ocgaToB.
OO0pasupbl cTek1a, KepaMHUKH, [IEMEHTA.

JlabopaTopHblie ONbITHI.

20. Tlonmydyenue u pacnoszHaBanue Bojopoaa. 21. McciaegoBaHue MOBEPXHOCTHOTO HATSKEHUS BOJAbI. 22.PacTBopeHME NEpMaHraHata Kajaus Wid
MeIHOTO Kynopoca B Boze. 23. ['mnparanus o6e3Boxennoro cynsgara meau (I). 24. srorosienue runcoBoro oTneyarka.

25. O3HaKOMJICHHE C KOJUICKIMEH OBITOBBIX (pruibTpoB. 26. O3HAKOMIIGHHE C COCTaBOM MHHEpadbHOM Bojabl. 27. KauecTBeHHas peakuusi Ha
rasioreHUA-uoHbl. 28. [lonyuenue u pacno3naBanue kuciopona. 29. ['openue cepsl Ha Bo3ayxe U B kuciopone. 30.CoiicTBa paz0aBiIeHHON CepHOI
KuCIOTHI. 31. M3ydenne cBoiicTB ammuaka. 32. PacriosnaBanue coseit ammonus. 33. CBoiicTBa pa30aBIeHHON a30THOM KUCIOTHI. 34. B3aumo nefictBre
KOHIICHTPUPOBAHHOHN a30THOW KHUCIIOTHI ¢ Meblo. 35. ['openne docdopa Ha Bo3ayxe u B kuciopoje. 36. PacosnaBanue pocdaros. 37. 'openue yris
B kucnopoje. 38. [lonydyeHne yroibHON KUCIOTHI U M3yueHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Harpus. 41. [lonydeHne KpeMHEBOH KHUCIOTHI U U3YYCHHUE €€ CBOMCTB.

IIpeaMeTHbIE pe3ybTAThl 00y4eHH s

Yyamuics X0JIKeH yMemn:

WCIIO0JIB30BATh MPU XAPAKTEPUCTUKE METAILIOB U UX COCAUHEHUMN MOHATUS: KHEMETAIJIbD, «TaJOT€HbI», «aJUIOTPOIHBIC BUAOU3MEHEHUS, GKECTKOCTh
BOJIBI», «BPEMEHHAs )KECTKOCTh BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOJIBI», «00Iast )KECTKOCTh BOIBIY;

JaBaTh XapaKTCPUCTUKY XMMHUCCKHUX JJICMEHTOB-HEMETAIIOB (BOIOPO/IA, TAJIOTCHOB, KUCIOPOa, CEPhI, a30Ta, (hocdopa, yriepoaa, KpEMHUS) 10 UX
nonoxxkennto B Ilepuoguueckoi cucrteme xummuueckux snemeHToB [l. M. MenneneeBa (XMMUYECKU 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, TPYIIA,
MOATPYIINA, OTHOCUTENIbHAS aTOMHAs Macca, CTpOCHHE aToma (3apsj sjpa, YMCIO MPOTOHOB M HEUTPOHOB B sijipe, OOIee YHCIIO JJIEKTPOHOB,
pacmpesieieHrue AIEKTPOHOB MO ANEKTPOHHBIM CII0SIM), TIPOCTOE BELIECTBO, (popMyra, Ha3BaHUE M THI BBICHIETO OKCHAA U THAPOKCUAA, popmyna u
XapaxkTep JIETy4ero BOJIOPOTHOTO COCTUHECHHUS);

HA3bIBAaTh COSMHEHHSI HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHIO;

XapaKTEepPU30BaTh CTPOCHUE, 001IHe PU3NIECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIJIOB;

OOBSICHATh 3aBUCHMOCTh CBOWCTB (MJIM TpPEICKa3blBaThb CBONCTBA) XUMUYECKUX DJIEMEHTOB-HEMETAIJIOB (paJnyc, HEeMEeTaNIMYecKHEe CBOWCTBA
AJIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMH COEAUHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIHX
OKCUJIOB M THAPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COECIMHEHHUU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT MosiokeHusa B llepuoamueckoit
cucteMe xuMudeckux snemenToB . . Menneneena;

OTHCHIBATH O0IINE XMMHUYECKHE CBOMCTBA HEMETAIIOB C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO) SI3bIKA U S3bIKA XUMUWU;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHUS PEAKIIMM, XapaKTePU3yIOIINX XUMHYECKHE CBOWCTBA HEMETAJUIOB M MX COCIWHEHHM, a TAK)Ke DJIEKTPOHHBIE
ypaBHEHUSI MTPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS;

YpaBHEHUS AJIEKTPOIUTUYECKON JUCCOIMAIIINHI; MOJICKYJISIPHBIE, TTOJTHBIC M COKPAIIICHHBIC HOHHBIC YPABHEHHUS PEAKIINHN C YIaCTHEM JICKTPOIHTOB;
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YCTaHABIIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3H MEXKIY CTPOEHUEM aTOMa, XUMHUECKOH CBA3BIO, TUIIOM KPUCTAIIIMYECKON PEelIeTKU HEMETANIOB U UX
COCMHEHUH, UX O0IUMHU (PU3HUECKUMU U XUMUYCCKUMU CBOWCTBAMU;

OINMCHIBATh XMMHUYECKHE CBOMCTBAa BOAOPOJA, TajJOreHOB, KHUCIOpOJAa, cepbl, a3oTa, (¢ocdopa, rpaduta, anmaza, KpeMHHS U HUX COCIUHEHHH C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH,

OIHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTHU BOJIbI U BBIIOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKHI SKCIIEPUMEHT;

BBITIOJHSATh, HAOMIOAATh U ONMUCHIBATh XUMUYECKUI SKCIIEPUMEHT 10 PaCMO3HABAHUIO MOHOB BOJOPOAA U aMMOHHS, Cynb(dar-, kapOoHaT-, CHIIUKAT-,
dbocdar-, xmopu-, OpoMu-, HOAUA-UOHOB;

AKCIIEPUMEHTATILHO UCCIIEIOBATh CBOMCTBA METAIIJIOB U X COCIMHEHUH, pelIaTh SKCIIEPUMEHTAIILHBIC 331a4u 110 TeMe «HemeTamisly,

OIHCHIBATh XUMUYECKUI KCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POAHOIO) SI3bIKA U A3bIKA XUMUMU;

MIPOBOIMTH PACUEThI [0 XUMUICCKUM (POpMyJIaM B YPABHCHHSIM PEaKIIUi, POTEKAIOIINX C YIaCTHEM HEMETAIJIOB U UX COSIMHCHUU.
MertanpeaMeTHble pe3yJabTaThl 00y4eHust

Yyamuiics 10J1KeH ymems:

OpraHM30BBIBATH yUeOHOE B3aUMO/ICHCTBUE B TpyIIIE (paclpeAensiTh POJH, JOTOBAPUBATHCS APYT C APYTOM U T. 11.);

MPEIBHUIETH (MIPOTHO3UPOBATH) MOCIICICTBUS KOJUIEKTUBHBIX PEIICHUH;

MMOHUMATh MIPUUMHBI CBOET0 HEyCIeXa U HaXOAUTh CIIOCOOBI BBIXO/Ia U3 3TOM CUTYAlIHH;

B JIMAJIOTE C YUHUTEIIEM YYUTHCS BHIPAOATHIBATH KPUTEPHUH OICHKH M ONPEICNIATH CTEIICHb YCICIIHOCTH BBHITIOJHEHHS CBOSH pa0bOThl U PabOTHI BCEX,
UCXOJS U3 UMEIOIINXCSl KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OLIEHKH U TIOJIB30BAaTHCS UMH B XOJI€ OLIEHKH U CAMOOIEHKH;

OTCTauBaTh CBOKO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTHUYHO OTHOCHTHCS K CBOEMY MHEHUIO;

CIIyIIaTh APYTUX, MBITAThCS IPUHUMATH IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PECHHUS,

COCTaBJISITH pedepar 1o onpenaeaeHHon Gpopme;

OCYIIIECTBISATH KOCBEHHOE Pa3AeTUTENLHOE 10Ka3aTeIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coequHennii HemeTaL10B (3 1)’

1. Pemenue skciepuMeHTaNbHBIX 3a71a4 1o Teme «[loarpymnmna ramoreHoBy. 2. Pernenue skcriepuMeHTaNbHbIX 3a1a4 1o Teme«lloarpynmna kucinopoaay.
3. Pemenue skcriepuMeHTANBHBIX 3370a49 1Mo Teme «lloarpymma azortay. 4. Pemenne skcriepuMeHTATBHBIX 3a71a4d 1o TeMe «lloarpymma yrieponay. 5.
[Tonyuenue, cobnpanue 1 pacrio3HaBaHUE ra30B.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH S

Yyanuiics 10J1KeH yMems:

oOpataThcs ¢ 1Tab0paTOpHBIM 000PYIOBAHUEM M HATPEBATEILHBIMU MTPHUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;
Ha6J'IIOJIaTB 3a CBOMCTBAMH HEMETAIIOB M X COG,ZII/IHeHHﬁ " ABJICHUAMMU, IIPOUCXOAAIIMMHU C HUMH,

OTMHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) SI3bIKA U SI3bIKA XUMUU;
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JIeaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIICPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s

Yyanuiics 10J1KeH yMems:

OTIPECIISATE, HCXO/IS U3 YUeOHOM 3a/1aur, He0OX0IMMOCTh UCIIOB30BaHUs HAOMIOICHUS HITH DKCIIEPUMEHTA.

Tema 5. O600meHne 3HAHUI 110 XUMHUH 32 KYPC OCHOBHO# mikoJibl. [logroroska

K rocyaapcrBenHoi urorosoii arrecrauuu (F'HA) (11 4)

[Tepuonuueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux 3emMeHToB . 1. MenaeneeBa. uznueckuii CMBICH MOPSIKOBOTO HOMEPA AJIEMEHTA,
HOMEPOB MEpPUOAa U TPYIIbI. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JIEMEHTOB U MX COCAMHEHUN B MEPHOJAX M IPYIIAaX B CBETE MPEICTABICHUN O
CTPOCHHUH aTOMOB DJIEMECHTOB.

3HavYeHHE MEPUOIUYECKOTO 3aKOHA. BUABI XMMHUYECKUX CBSI3€M M TUIBI KPUCTAUIMYECKHX PEIIETOK. B3anMOCBsI3b CTPOCHUS U CBOMCTB BEILIECTB.
Krnaccudukanusa XuMHUECKUX peaklUi Mo pa3INYHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yroIuxcs BEIIeCTB; Hajluune

rpaHulel pazaena (as; TeroBoi A (heKT; M3MEHEHUE CTETNICHEW OKHCIICHUS aTOMOB; WCIOJL30BAaHUE KAaTalU3aTopa; HANPABICHHE TPOTCKAHMS).
CKOpOCTh XMMHUYECKHUX peakiuii W (akTophl, BIUsAOIMME Ha Hee. OOpPaTMMOCTh XHMHUYECKHX PEaKIHMA MU CIOCOOBI CMEIICHHS XHMHYECKOTO
paBHOBECHS.

[IpocTeie u cnoxHbIe BelecTBa. MeTauibl 1 HeMeTaulbl. ['eHeTHueckue psiapl MeTalljia, HEMeTalljla U MePeXoIHOro Metauia. OKCUIbIA THAPOKCHIBI
(ocHOBaHMS, KHUCIOTBL, aM(OTEpHBIC THUAPOKCUIBI), coiu. KX cocraB, knaccudukamus u oOIIME XWMHUYCCKHUE CBOMCTBA B CBETE TCOPUU
ANEKTPOJIUTUYECKON AUCCOLUALINH.

JIN4YHOCTHBIE Pe3yJIbTAThI 00yYeHUs

VYyanmiics 101KeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPHYECKHE COOBITHUS, CBA3aHHBIE C PA3BUTHEM XMMHH M OOIECTBA; HOCTHKEHHUS B 00IaCTH XUMUH U KYJIbTYpHBIE
TpaI[I/IHI/II/I (B YHYaCTHOCTH, HaquI)IG TpaI[I/IHI/II/I) CBOCfI CTpaHI)I; O6HICMI/IpOBI>IC JOCTUXKCHUS B O6J'IaCTI/I XUMHH, OCHOBHBIC HpI/IHHI/IHBI 158 npaBI/ma
OTHOIICHHUS K MPUPOJIE; OCHOBHI 3J0POBOT0 00pa3a )KU3HU U 3J10pOBbeCOEPETaroINX TEXHOIOTHIA;

npaBHna IIOBCACHUA B HPGSBLIqafIHBIX CI/ITyaHI/ISIX, CBSI3aHHBIX C BO3)1€I710TBI/IGM pa3J'II/I‘-IHBIX BCIICCTB, OCHOBHBIC npaBa 158 O6$I3aHHOCTI/I Fpa)KI[aHI/IHa (B
TOM YHCJI€ YYaIIerocs), CBI3aHHbIE C TNYHOCTHBIM, TPO(ECCUOHATFHBIM U KHU3HEHHBIM CaMOOIPEICTICHUEM;

COIMATBHYIO 3HAYMMOCTh M COJIEpKaHue MPOodecChid, CBI3aHHBIX C XUMHUEH;

UCNBIMBIEAMb: TYBCTBO TOPJIOCTH 32 POCCUUCKYI0 XMMHUYECKYI0 HAYKy M YBa)KCHHE K MCTOPUHU €€ pa3BUTHUA;, YBAXKEHHE U MPUHATUE JOCTHXKCHHI
XUMHH B MUDE; JTI000Bb K MPHUPOJIE; YBAKEHUE K OKPYKAIOLIUM (ydalluMcs, YIUTEISAM, POIUTENSIM U JIp.) — yYMETh CIIYIIaTh U CIBIIATh MapTHepa,
MpHU3HABaTh MPABO KAXKJIOTO Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHUs C Y4eTOM IMO3UIMHA BCEX YYaCTHHMKOB; YYBCTBO MPEKPACHOTO U
3CTCTHUYCCKHUX I-IyBCTB Ha OCHOBC 3HAKOMCTBA C MI/Ip0M BCIIIECCTB U UX npeBpameHm‘/'I; CaMOYBa)KeHI/Ie 1 SMOIINOHAJIBHO-IIOJOXKUTCIIBHOC OTHOIIICHHUEC K
ceOe;
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NPU3HABAMb: TICHHOCTD 3710pOBbsI (CBOCTO U JPYTHUX JIFOJCH ); HEOOXOJMMOCTh CAMOBBIPKCHHUS, CAMOPEATHU3AIMH, COIIMATLHOTO PH3HAHUS,
0OCO3Haseamb. TOTOBHOCTDH (I/IHI/I HCFOTOBHOCTB) K CaMOCTOATCI/IbHBIM IIOCTYIIKAM U I[eﬁCTBHSIM, OTBCTCTBCHHOCTD 3a UX PC3YyJIbTAaThbl; TOTOBHOCTDH (I/IHI/I
HETOTOBHOCTH) OTKPBITO BHIPAKATh U OTCTAUBATH CBOIO MO3UIIMIO M KPUTUYHO OTHOCUTHCS K CBOMM ITOCTYIKAM;

NPOAGIAMb: DKOJOTHUECKOE CO3HAHME; JOOPOXKEIATEIbHOCTh, IOBEPUE W BHUMATEIBHOCTh K JIFOJSIM, TOTOBHOCTH K COTPYIHUYECTBY U JPYKOE,
OKa3aHUIO TOMOIIM TEeM, KTO B HEHl HyXmaeTcs; OO0OOIICHHbBIH, yCTOWYMBBIA W W30UPATEIbHBIN [MO3HABATEIbHBIH HMHTEPEC, WHUIMATUBY M
JIIO603HaTeJIbHOCTB B U3YUCHUU MHUPA BCUICCTB U peaKHHﬁ; HOCJIICYCTPEMIICHHOCTDL U HAacCTONYUBOCTEH B JOCTUKCHUN ueneixi, TOTOBHOCTH K NPCOJOJICHUIO
TPYIHOCTEH; yOSIKIACHHOCTh B BOBMOXXHOCTH TIO3HAHHS [TPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'0 MCIIOJIb30BaHMS JOCTHKCHUI HAYKH U TEXHOJIOTHI ISt
pa3BUTHUS OOIIECTRA;

YMemb: YCTAHABIMBATH CBA3b MEXKIY IENbI0 M3YYCHUS XMMHHU M TEM, JJIS 4€ro OHa OCYINECTBISETCS (MOTHBAMHM); BBIMOJIHITH KOPPUTHPYIOIIYIO
CaMOOIICHKY, 3aKJIIOYAMOIIYIOCS B KOHTPOJIC 3a MPOIECCOM M3YUYCHUs XMMUU M BHECEHHH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTAaliaM U
croco0am U3y4eHUsT Kypca XMMHHU; BBIMOJIHITh PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAIOIIYIOCS B OI[CHKE MpoIlecca M pe3y/abTaTa H3y4eHus Kypca
XMUMHH OCHOBHO# IIKOJIBI, IIOABEICHHNH HTOTOB HAa OCHOBE COOTHECECHUS IICJICH U PE3yJIbTAaTOB;

CTPOUTDH YKU3HCHHBIC M MPO(ECCHOHANBHBIC MJIAHBI C YYETOM KOHKPETHBIX COIMATbHO-UCTOPUYECKUX, MOJUTHUYCCKUX M IKOHOMHUYCCKHX YCIOBHN,
0CO3HABaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHE UX

NPUHUMACMbIM B KH3HU PEIICHUSAM; BECTH TUAJIOr HA OCHOBE PABHOIMPABHBIX OTHOIICHHH M B3aMMHOTO YBAKCHHUS; BBIICIATh HPABCTBEHHBIN ACIEKT
MIOBE/ICHHUSA M COOTHOCHUTH IOCTYNKHU (CBOM U JIPYIHX JIIOJE€H) U COOBITHS C NPUHIATBIMU ITUYECKUMU HOPMaMHM; B IPEJEsIax CBOMX BO3MOXKHOCTEU
POTHUBOICHCTBOBATH JCUCTBHUSM M BIMSHUSIM, TPEICTABISIONIMM yIPO3Y jKU3HH, 30POBBIO U O€30MACHOCTH JIMYHOCTH U OOIIIECTBA.

TemaTnuyeckoe NIaHMPOBaHUE

8 kiace
Ne Tema Kouunuec | BocnnurarenbHble 3a1aun 20P
TBO
4acoB
1 Tema 1.BBenenue 4 1.BociuThiBaTh HHTEPEC K http://festival.lsep
€CTECTBO3HAHUIO tember.ru/
2.Cnioco6cTBOBATH CIUIOUEHHUIO KIIacca.
2 Tema 2. ATOMBI XUMHUYECKUX 3JIEMEHTOB. t 1.®opMmupoBath y oOyvaromuxcs HayuyHoe | http://www.proshk
MHPOBO33PEHHUE, B3TJISAIBI U YOCIKICHHUS. olu.ru/
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2.@opMHUPOBAHUE OTBETCTBEHHOTO
OTHOLIEHUS K OKPYKAKOILEH cpelie,
KOTOpO€E CTPOUTCS Ha 0aze
HKOJIOTMUECKOTO CO3HAHMSL.

3.IlpumMeHeHHE HA YPOKE HHTEPAKTUBHBIX
(dhopM paboThl ydanuxcs:
WHTEJUIEKTYAbHBIX UTP, CTUMYJIUPYIOIIUX
M03HABATEIbHYIO MOTHBAIIUIO
IIKOJILHUKOB

Tema 3. IIpocThie BelecTBa.

1.YcraHoBlieHHE TOBEPUTENBHBIX
OTHOIICHHUI MEXTY YIUTEIIEM H
YUEHUKAMH, CTIOCOOCTBYIOLIIX
MMO3UTUBHOMY BOCIIPUSTHIO YUAIIIUMHUCS
TpeOoBaHUM U MPOCHO yUUTENS,
MIPUBJICYCHUIO X BHUMAaHUS K
o0cyxaaeMoii Ha ypoke HHpOopMaIuH,
AKTUBU3AIMU UX [TO3HABATEIIHBHON
JIESITEIbHOCTH.

http://festival.1sep
tember.ru/

Tema 4. CoenHeHNE XUMHUUYECKUX DIJIEMEHTOB

18

1.®opMupoBaTh y 00yJarOMMXCs HAyYHOE
MHUPOBO33PEHUE, B3IIISIBI U YOSKACHUS.
2.®opMUpOBaHHE OTBETCTBEHHOI'O

OTHOUIEHUS K OKPYKAIOIIEH cpenie,
KOTOpO€ CTPOUTCS Ha 0aze
HKOJIOTUYECKOT0 CO3HAHMUS.

3. IIlpumeHeHne Ha YpOKE HHTEPAKTUBHBIX
¢dbopM paboOTHI yyamuxcsi:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIHX
[I03HABATENIbHYIO0 MOTUBALIUIO
IIKOJIbHUKOB

http://festival.lsep
tember.ru/
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Tewma 5. U3meneHus, MPOUCXOIAIIHE C 10 1.®opmupoBarh y oOydaronuxcs HaydyHoe | http://www.proshk
BEIIIECTBAMH. MHUPOBO33PEHHUE, B3MIISIBI U YOCKICHUSI. olu.ru/
Tewma 6. PactBopenue. PactBopsl. CBoiicTBa 27 1.®opmupoBarth y oOydaronuxcs HayuyHoe | http://festival.lsep
pacTtBopoB 3eKkTponuToB. OBP MHUPOBO33PEHUE, B3TIISIIBI U YOCKACHUSI. tember.ru/
2. YcraHOBIIEHHE JOBEPUTEIBHBIX
OTHOILICHUN MEXKIy YUUTEJIEM U http://www.proshk
YYE€HUKAMH, CIOCOOCTBYIOIINX olu.ru/
MO3UTUBHOMY BOCIIPUSTHIO yUAIIIUMHUCS
TpeOOBaHUH U MPOCKO yUUTEs, PUBJIC-
YEHUIO UX BHUMaHUs K 00CYX/1aeMOM Ha
ypoke uHbopMaIuu, akTUBU3ALUU X
ITO3HABATEJILHON JIEATEIbHOCTH.
NTOI'O 70
9 kaacce
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http://festival.1september.ru/
http://festival.1september.ru/

No Tema BocnuraresabHble 32124 KoanuecTBo 0P
TJIaBbI 4yacos
Beenenue. O6mas xapakrepuctuka | 1.DopMupoBaTh y 00yJaronmxcs HayqyHOe 10 http://festival.1september.ru/
XUMHYECKHX 3JIEMEHTOB U MHUPOBO33pEHUE, B3MIIA/IBI U YOCKICHUS.
XUMHUYECKHUX PEaKIHii. http://www.proshkolu.ru/
Ileproauueckuii 3aK0H U
[lepuoaunueckas cucrema
XUMHYECKHX 3JIEMEHTOB
JA..MenneneeBa
1. Mertamibl 1.®opMupoBaTh y 00YYAIOMIUXCS HAYYHOE 18 http://festival.1september.ru/
MHUPOBO33PEHUE, B3TIISAIBI U yOCKICHUS.
2.@opMHUPOBAHHUE OTBETCTBEHHOTO OTHOIIIECHUS K http://www.proshkolu.ru/
OKpYXarollel cpeie, KOTOpoe CTPOUTCS Ha Oa3e
9KOJIOTHYECKOTO CO3HAHMS.
3. [IpuMeHeHne HAa ypOKE UHTEPAKTUBHBIX (hopM
paboThI yUaIuXxcs: HHTEIJIEKTYyaabHBIX UTD,
CTUMYJTUPYIONINX MTO3HABATEIIEHYIO MOTHBAIIHIO
IIKOJIbHUKOB
3. Hemerammsr 1.®opMupoBaTh y 00YYArOMIUXCS HAYYHOE 28 http://festival.1september.ru/

MHUPOBO33pEHUE, B3IIISAJIbI U YOEXKICHNUS.
2.®opMHUPOBAHHUE OTBETCTBEHHOI'O OTHOIIECHUS K

Oprxcanmeﬁ cpeac, KOTOpOC CTPOUTCSA Ha Oaze
9KOJOTHMYCCKOT'O CO3HAHU.

3. [IpuMeHeHMe Ha YpOKe HHTEPAKTUBHBIX (GOPM
paboThI yyaIuXcsi: UHTEIUIEKTYaIbHBIX UTD,
CTUMYJIUPYIOUINX [T03HABATEIbHYI0 MOTUBALIMIO

http://www.proshkolu.ru/
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IIKOJBbHHUKOB

5. O060011eHre 3HAHUH 110 XUMHUU 32 3. [IpuMeneHue Ha ypOKE HHTEPAKTUBHBIX (GOPM
KypC OCHOBHOH IIIKOJIBL. paboThl yyalmMxcsi: MHTEIJIEKTYaJIbHBIX UIP,
Ilogroroeka k T'HA. CTUMYJIMPYIOIIMX [103HABATEIbHYIO MOTHUBALIUIO

IMKOJBHHUKOB

11

http://festival.1september.ru/

Hroro

67

Cucrema OLCHKHU JOCTU/KCHUA INJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSA IIPEAMETA

(KpuTepuM OLlEHUBAHUSA):

JU1s KOHTPOJIsl YPOBHSI JOCTHXKEHUH YYaIIUXCsl UCIIOIBb3YIOTCS TaKUe BUJIbI KOHTPOJIS KaK TeKYIUH, TeMaTUYECKHM, UTOrOBBbIH KOHTPOJIb;
(opMBI KOHTPOJISL: KOHTPOJIbHAs paboTa, nuddepeHnpoBaHHbIN HHAMBU Iy aIbHbIN MMCbMEHHBIN ONPOC, CaMOCTOSITEIbHAS IPOBEPOUHas paboTa,
IpaKTH4ecKasi paboTa, TECTUPOBAHUE, XUMUYECKUI IUKTAHT, MUCbMEHHbIE JOMAIIHNUE 3a/IJaHUsl, KOMIIbIOTEPHBIN KOHTPOJIb.

MEPEYEHb KOHTPOJILHBIX pa0doT B 8 ki1acce:

Nen/n | Tema

ATOMBI XUMHNYECKHNX 9JIEMEHTOB

IIpocteie BelecTBa

COEJMHEHUWA XUMNYECKUX 9JIEMEHTOB
M3MEHEHUA, ITPONCXOAANIVME C BEHIECTBAMU
NTOI'OBAS KOHTPOJIbHAA PABOTA 3A KYPC 8 KIIACCA

DN [B[W|N[—
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MEPEYEHb KOHTPOJILHBIX padoT B 9KJ1acce:

E/QH Tema

1 KoHTponbHan pabotaNel «BeeaeHue B Kypc 9 Knacca»
2 KoHTposbHas pabota Ne2«MeTannbi»

3 KoHTposnbHas paborta Ne3«HemeTtannbi»

4 NToroBaa KOHTPO/IbHasA paboTa

Cucrema OLEHKH JOCTHKEHUHN ydalIuxcsl.

OlLieHKa YCTHBIX OTBETOB YYAIlIUXCS:

OueHka 5 cTaBUTCS B TOM CJlydae, €CJIM yYalluiics OKa3bIBaeT BEPHOE NOHUMAHNUE XMMUYECKOM CYIIHOCTH pacCMaTPUBAEMBIX SIBIICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHIA, TA€T TOUHOE OTPE/IEIICHIE H UCTOJIKOBAHUE OCHOBHBIX MOHSATUN U 3aKOHOB, TEOPHUH, a TAKKE MPABIIHHOE
oTpeeNieHue XUMUYECKHUX BEJIHYMH, UX €AUHUILL U CTIOCOO0B M3MEPEHHUs; MPABUIHHO MUIIET YPAaBHEHUSI XUMUUYECKUX PEaKUIUi B MOJIEKYIIIPHOM,
HMOHHOM (popMax,, CTPOUT OTBET 110 COOCTBEHHOMY IIJIaHy, COIIPOBOXKIAET paccKa3 HOBBIMU IIPUMEPAMH, YMEET IPUMEHSITh 3HAHUS B HOBOW CUTYaI[UU
IIPY BBITIOJIHEHUY MPAKTUYECKUX 3a/IaHU; MOXKET YCTAaHABJIMBATH CBSI3b MEXK/y U3y4aeMbIM U paHee U3YUYeHHBIM MaTEePHAJIOM 10 KypCy XUMUH, a
TaKKe C MaTepuajIoM, YCBOEHHBIM MPU U3YyUYEHUU APYTUX MPEIMETOB.

Orenka 4 cTaBUTCS B TOM CiTydae, €ClIi OTBET YUCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIEHKY 5, HO 6€3 UCTIOIb30BaHUS
coOCTBEHHOT0 TJIaHa, HOBBIX MMPUMEPOB, 0€3 MPUMEHEHHS 3HaHUM B HOBOW CUTYaIllH, 0€3 UCIOJIb30BaHMs CBA3EH C paHee N3yUYeHHBIM MaTePUAJIOM,
YCBOGHHBIM MPU U3YYEHUU JAPYTUX MPEAMETOB; €CIIH YUalHIiCs TOMYCTHI OHY OIIHOKY MM He OoJiee IBYX HEAOYETOB U MOKET HCIPABUTH UX
CaMOCTOSATENLHO WM C HEOOJIBIION TOMOIIBIO YUUTENS.

OueHka 3 cTaBUTCS B TOM Cllydae, €CM yYalluiics TpaBUIbHO MOHUMAET XUMUYECKYIO CYIIIHOCTh PACCMATPUBAEMBIX SIBIICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAETIbHBIE MTPOOENBI B YCBOSHHH BOIIPOCOB Kypca XMMHHU; HE IPEMATCTBYET JaIbHEHUIIIEMY YCBOCHHUIO MPO-
rPaMMHOTO MaTepuala, yMeeT MPUMEHSITh TOJyUeHHbIC 3HAHUS TIPU PEIICHUH MPOCTHIX 3a/1a4 C UCTI0JIb30BaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSAETCS
MIpH pEIICHUH 3a7a4, TpeOyIIUX MpeodpazoBaHusi HEKOTOPHIX (GOopMyIT; TOMYyCTHI He 6oJee OAHON TpyOoii U 01HOI HerpyOoi omnOKH, He Ooee
JBYX-TpPEX HETPYObIX HEIOUETOB.

Orenka 2 cTaBUTCS B TOM CiTydae, €CJIM YJalluiics He OBJIaJIe]l OCHOBHBIMU 3HAHUSMU B COOTBETCTBUU C TPEOOBAHUSIMU U IOMYCTHII OOJIBIIE
OIIIMOOK M HEAOYETOB, YEM HEOOXOINMO JJIsI OLIEHKH 3.

Ouenka 1 ctaBUTCS B TOM Cllydae, €CJIM YYEHUK HE MOXKET OTBETUTh HU Ha OJJMH U3 MMOCTaBJIECHHBIX BOIPOCOB.

OreHKa MTUCHMEHHBIX padoT.

Orenka 5 ctaBUTCS 3a pabOTY, BBIIIOJIHEHHYIO MOJTHOCTHIO 0€3 OIMOOK U HEJA0YETOB.
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Onenka 4 craBuTCs 3a pabOTY, BBIIIOJIHEHHYIO MOJIHOCTHIO, HO MPH HAJTMYUU He Oosiee 01HOM OMMOKY U OJIHOTO HeJloueTra, He Oojiee Tpex
HE0YETOB.

Onenka 3 craBuTCs 3a pPabOTy, BHITOJTHEHHYIO Ha 2/3 Bcel paOOThI IPaBUIILHO WK TIPH IOMYIICHUH HE 00Jiee OAHOM rpy0oit ommoKu, He
0osee Tpex HEerpyObIX OMMOOK, OHON HErpyOOi OMMOKHY M TPEX HEJOUYETOB, IPU HATHYUHU YETHIPEX-TISITH HEJJOUETOB.

Onenka 2 craBuTcs 3a paboTy, B KOTOPOH YHCIIO OMKUOOK M HEJOUETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3 WJIM MPaBHJIbHO BBIIIOJIHEHO MeHee 2/3
paboTHL.

Onenka 1 craBuTcs 3a pabOTY, HEBBIITOJIHEHHYIO COBCEM WJIM BHIIIOJHEHHYIO € TPyObIMH OIIMOKaMHU B 3a/1aHUSX.

OrneHka MpakTUYECKUX padoT.

OrneHka 5 cTaBUTCS B TOM CiTydae, eClIM YYal[uiics BBIMOJIHUI padoTy B MOJHOM 00BbeME C COOII0IEHUEM HEOOXO0AUMOM MOCIe10BAaTeIbHOCTH
MIPOBEICHUS ONBITOB U U3MEPEHUI; CAMOCTOSITEILHO M PAllMOHATIBHO MOHTHUPYET HE0OX0uMOe 000pYI0BaHHE; BCE OMBITHI MPOBOJAUT B YCIOBUSX U
peXnMax, 00ecIeynBaroIUX MMOJIyYeHNE IPABUIBLHBIX PE3YyIbTaTOB U BHIBOJOB; COOMIOAAET TpeOOBaHUS MpaBuil 0€30MacHOr0 TPYZa; B OTYETE
MPaBUIILHO M aKKYPaTHO BBITIOHSET BCE 3aMKMCH, TAOIHUIIbI, PUCYHKH, , BRIYUCIICHUS, IPABUIIHLHO BBITIOJIHIET aHAJIU3 TIOTPEIIHOCTEH.

Orenka 4 cTaBUTCS B TOM CITydae, €CJIM YYal[Uiics BBIOJIHUI pabOTy B COOTBETCTBUU C TPEOOBAHUSIMH K OLIEHKE 5, HO IOMYCTHII Ba-TPU
Hejo4eTa, He 0oJiee 0IHOM HerpyOOi OIMMMOKY M OJHOTO HEJ0YeTa.

Onenka 3 cTaBUTCS B TOM CiTy4ae, €CJIM YYal[uiics BBIOJIHUI padoTy He MOJHOCTHIO, HO 00bEM BBIITOJIHEHHOM YacTH TAaKOB, UTO MO3BOJISET
MOJIYYUTh IPABUIIBLHBIC PE3YIbTaThl U BHIBOIBI, €CJIM B X0J1€ TPOBEICHHUS OIbITA M U3MEPEHUN OBLIN JOIYIIECHBI OIIHOKH.

Orenka 2 cTaBUTCS B TOM CITydae, €CJIM YYal[uiics BBITOJHUI padoTy He MOJHOCTHIO U 00bEM BBIMIOTHEHHON pabOThI HE MO3BOJISET CAETATh
MIPaBWJIbHBIC BBIBOBI, BEIYUCIICHUST; HAOJIOICHUS TIPOBOIUINCH HETIPABUIIBHO.

- Ouenka 1 pabota HE BBITIOTHEHA.
[Tpu orieHKe BBHIMOTHEHUS TMCEMEHHOM KOHTPOIBHON PabOTHl HEOOXOAUMO YUUTHIBATH TPEOOBAHMS €MUHOTO OporpapuuecKkoro pexuma.

[TepeueHs omMOOK.
I'py0Oble ommoKu.

e HesnaHue onpeneneHuii OCHOBHBIX MOHATUH, 3aKOHOB, MTPABUJI, ITOJIOKEHUH TEOPUH, POPMYII, OOIIETTPUHATHIX CUMBOJIOB, 0003HaUEHUS
XUMHUYECKHUX BEJINYMH, €IUHULY U3MEPEHUS.

e HeymeHue BbIIEIATh B OTBETE IVIABHOE.

e Heymenue npuMeHSATh 3HAHUS 711 pELICHUS 33/1a4 U OOBSICHEHUS XUMHUECKUX SIBJICHUI; HEMTPaBUIBHO C(OPMYIUPOBAHHBIE BOIIPOCHI,
3aJJaHMs WIK HEBepHbIe OOBSICHEHUS X0J1a UX pEIIeHUs], He3HaHHe TPUEMOB PELICHHs 3a/a4, aHaJOIMYHBIX paHee PelIEHHBIM B KJacce;
OLIMOKH, MMOKA3bIBAIOIINE HEMPABUILHOE MOHUMAHKE YCIOBUS 3a7aui WIM HEMPABHIIBHOE UCTOJIKOBAHUE PELLICHUS.

e Heymenue cocTaBisTh XUMHUYECKHE PEAKIIUU B MOJIEKYJISIPHONU U MOHHOM (opmax.

e Heymenue noaroroButh K paboTe YCTAaHOBKY WM JaOOpaTopHOE 000pYyI0BaHHE, TPOBECTHU OIBIT, HEOOXOIMMBbIE pacueThl UIH UCIIOIb30BaTh
ITOJIyYEHHBIE JTAHHBIE /I BBIBOJOB.
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e HeOpexxHoe OTHOLIEHHE K J1a00paTOpHOMY 000PYI0BaHUIO.
e Hapymenne Tpe6oBaHUil paBui 6€30MaCHOTO TPYAa MPU BHITOJIHEHHH SKCIIEPUMEHTA.
Herpy0Onie ommoxwu.
e Heroynoctu GpopMyIHPOBOK, ONIPEETICHNH, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJIHOTOW OTBETa OCHOBHBIX IIPU3HAKOB OMPEACIIEMOT0
noHsATHA. OmMOKY, BEI3BAHHBIC HECOOIIOIEHIEM YCIOBHUI MPOBEACHUS OIBITA MM U3MEPEHHUH.
e OmuOKH B yCIOBHBIX 0003HAYEHUSIX HA MPHHIUIAAIBHBIX CXEMaxX, HCTOYHOCTH B XUMHUYECKUX YPaBHEHUSIX.
e [Ipomyck WM HETOYHOE HAITMCAHUE HAMMEHOBAHUN €TMHUI] XUMUYECKUX BEITUYHH.
e HepanuoHanbHbII BEIOOP X0a PEIICHHS.
Henouers!.
e HepanuoHaibHbIE 3aMTUCH MTPH BBIYUCIICHUX, HEPALIMOHATIBHBIE IPUEMbI BBIYHUCICHUH, TPEOOpa30BaHNN U PEILICHHS 3a/1a4.
e Apudmernueckue OMMOKN B BBIYUCICHUSAX, €CITU 3TH OMIMOKU TPYOO HE MCKAXKAIOT PEaTbHOCTH IMOIyYEHHOTO Pe3yJbTaTa.
e OrtaenbHbIE NOTPEUTHOCTH B (OPMYIUPOBKE BOIIPOCA WIIM OTBETA.
e HeOpexxHoe BBITIONHEHHE 3aIUCEH, YepTexKeil, cXeM, rpaduKoB.
e Opdorpadpuueckrie ¥ MyHKTYaAIMOHHBIE OITHOKH.

HNHcTpyMeHTapuil 1JI OLICHUBAHUS PE3YJIBTATOB.
OCHOBHBIM KpuTepreM 3PPEKTHUBHOCTH YCBOSHHSI yJalllUMKCS TEOPETUUECKOr0 MaTepraa 1
YMEHUS IPUMEHUTD €ro Ha NMPaKTUKE CUNTaroT Ko3(duimeHt ycBoenus yuebHoro marepuaina — Ky.

OH ormpenessieTcsl Kak OTHOIICHUE MPAaBUIILHBIX OTBETOB YJaIlIMXCS B KOHTPOJIBHBIX paboTax K o0IieMy KomdecTBy Bompocos (mo B. IT.
becnanbko):

Ky =
rac N — xoimuecTBO IMPaBHUJIBHBIX OTBETOB YHAIIUXCA HABOIIPOCHI KOHTpOJ'IBHOﬁ pa6OTI)I, TECTa,
K— o0miee urcio BOMpocoB B KOHTPOJILHOM paboTe MIIUTECTE.

Ecnu Ky > 0,7, mo yuebnwiti Mamepuan npozpammbsl 00y4eHUsi Cuumaemcs yC80eHHbIM.
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Tekymue u UTOTOBBIC 3HAHUS U YMEHHUS YUaIINXCsl OIICHUBAIOTCS 10 MATHOAUTBHOM cucteme. Onenka 3 ctaButcs 3a 70% mpaBUiIbHO
BBINOJIHEHHBIX 3ananuit (Ky >>0,7), 4 — 3a 80—90% npaBusibHO BbinonHeHHBIX 3aqanuii (0,8 = Ky < 0,9), 5 — 3a npaBuiIbHOE BBIIOJIHEHUE BCEX
3aganuit (Ky >0,9).
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