IlosicHuTeILHAS 3aMUCKA

Pabouas nmporpamma a1 9 kitacca 00111e00pa3oBaTeNbHbIX YUPEKICHUI
(6a30BbIi YPOBEHB).
Paboyas mporpamma o XuMuu B 9 Ki1acce cOCTaBIeHa Ha OCHOBE:

1. ®enepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BATENHLHOTO CTaHIapTa OCHOBHOTO 00I1ero oopazoBanus (mpuka3 MuHUCTEpPCTBA 00Opa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 17 nexadbps 2010 r. Ne 1897),

2. O6pazoBarenbHOi mporpammel MOY «COLI c¢.Ctynénku benmuckoro paitona Ilensenckoit oomactu umenu I'epost CoBerckoro Coroza Anexces
NBanoBuya boponnHay ocHOBHOTO 00111€r0 00pa3oBaHusl.

3. OcHoBHOTO yueOHMKa: Xumus. 9 kinacc. ba3oBelil ypoBeHb: yaeOHUK JiIs 00meo0pa3zoBaTebHbIX yupexaenuit / O.C. IN'abpuensn. — M: «/Ipodar,
2015.

PaGouas mporpaMma 1o XUMHH: KOHKPETU3UPYET MosiokeHuss DyHIaMeHTaNbHOTO si/ipa coJepKaHusl 00ydeHUs! XUMUU C YIETOM MEXIPEIMETHBIX
CBsi3el Y4EOHBIX MPEIAMETOB €CTECTBEHHO-HAYYHOTO IHMKJIA; OTPEACISeT MOCIeI0BATEIBHOCTh U3YUYCHUSI SMHHII COJCPKAHUS OOYYCHUS! XUMHH U
dhopmupoBanus (pa3BUTHsI) OOITMX YICOHBIX U CTIEU(PUISCKUX MTPEAMETHBIX YMEHHUH; 1a¢T OPUEHTHPOBOYHOE pacipeieseHue yueOHOTO BpEeMEHH 110
paszienaM U TeMaM Kypca B MOJAITbHOCTH «HE MEHEEe».

ConepkaHue TpoOrpamMMbl HAlpaBJIECHO HAa OCBOCHWE 3HAHWA W Ha OBJAJCHHEC YMEHUSMH Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET
O0pazoBarenbHO# nporpamme mikoJibl. OHa BKITIOYAET BCE TEMBI, PEIYCMOTPEHHBIC (ellepalbHBIM rOCYyIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAaPTOM
OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMHUU M aBTOPCKOW TIPOTpaMMOi yueOHOTO Kypca.

[Tporpamma kypca «XUMHI» TIOCTPOCHA HA OCHOBE CHUPAIBHOM MOJICIH, IPEAYCMATPUBAOIICH MMOCTEIIEHHOE PA3BUTHE U YIITYOJICHHE TEOPE TUICCKUX
MPECTaBICHUI IPU JIMHEHHOM 03HAKOMJICHHH C SMITUPUICCKUM MaTepHaIoM

B npeaMeTax eCTCCTBCHHO-MATEMATUYCCKOTO LMKIIa BEAYHIYIO POJIb UI'PACT IMO3HABATCIIbHAA ACATCIIbHOCTD U COOTBCTCTBYIOIIUC el Mo3HaBaTeIbHbIC
y‘Ie6HI>IC IelcTBUS. B CBSA3M ¢ 3TUM OCHOBHBLIMH LE€JIAMH 06y‘IEHI/IH XUMHH B OCHOBHOM IIKOJIE SBJISIFOTCS:

1) dopmupoBanue y 00ydaronmxcsi yYMEHUs BUJETh U IOHUMATh LIEHHOCTh 00pa30BaHMsl, 3HAYMMOCTh XUMUYECKOTO 3HAHUS JJIs1 KaKJJ0I0 YeIoBeKa
HE3aBUCHMO OT €ro Mpo(ecCHOHATBLHOM IeATENIbHOCTH; YMEHUS Pa3uyaTh (GakThl U OLIEHKH, CPABHUBATh OLIEHOYHbIE BBIBO/IbI, BUJIETh UX CBA3b C
KPUTEPHSIMH OLIEHOK U CBSA3b KPUTEPHUEB C OTIPE/ICIEHHON CUCTeMON IIEeHHOCTeH, (POpMyarpoBaTh U 000CHOBBIBATH COOCTBEHHYIO IMO3UIIHUIO;

2) hopmupoBaHue y 00yHaIOLIUXCS LIETIOCTHOTO MPEJCTABICHNUS O MUPE U POJIM XUMHUHM B CO3/IaHUHM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI
MUPa; YMEHUS 0OBACHATH OOBEKTHI U MPOLIECCH OKPYKAIOLIEH NeHCTBUTENIEHOCTH — MPUPOJAHOM, COLMAILHON, KYIbTYPHOM, TEXHUUECKOH CpeIbl,
UCIOJIB3YS ISl 3TOTO0  XUMHUYECKUE 3HAHUS;

3) npuoOpeTreHre 00yJaroIUMHUCS ONbITa pa3HOOOPa3HOM EATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS; KITIOUEBHIX HABBIKOB (KITIOUEBBIX



KOMIIETEHTHOCTEH ), IMEIOIINX YHHUBEPCATILHOE 3HAUEHUE [T PA3INYHBIX BUAOB JICATEILHOCTH: PEIICHUS MPOOIIeM, IPUHATHUS PEIICHUH, TOUCKA,
aHanmu3a 1 00paboTku HHPOPMALIUK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€301TacCHOTO 00OpAIIeHHS C BEIECTBAMHU B
IIOBCETHEBHOM KU3HH.

3agayamu u3ydyeHus yueOHOro nmpeamera « XUMHUs» B 9 Kiiacce sIBISIOTCS:

y4eOHbIe: (HOPMUPOBAHHE CHCTEMbI XUMUYECKUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOH KapTHHBI MHPA;

pa3BHUBalOILIMe: pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, HUX HWHTEIJIEKTYalbHOE€ M HPABCTBEHHOE COBEPIIEHCTBOBaHHE, (POPMUPOBAHUE Y HHUX
I'YMaHUCTHYECKUX OTHOIIEHNUH U 3KOJIOTUYECKH 11€JI€CO00Pa3HOTO MOBEIEHUS B OBITY U B TPYJIOBOU JIESATENbHOCTH;

BOCIIUTaTe/bHbIe: (OPMUPOBAHHE YMEHHMI Oe€30MacHOro oOpalleHHs C BEIIeCTBAMM, HCIOJb3yeMbIMH B TOBCEIHEBHOW >XM3HM; BBIpAOOTKa
MMOHUMaHMs OOIIECTBEHHON MOTPEOHOCTU B PAa3BUTHH XMMHH, a Takke (OPMHUPOBAHHME OTHOILIEHHUS K XMMHUU KaK K BO3MOXHOW oOnactu Oymaymieit
MIPAKTHYECKON JIEATEITbHOCTH.

MECTO YYEBHOT O ITPEJIMETA B BABUICHOM YYEBHOM IIJIAHE
Cornacno yuebHomy miaany MOY «COI c.Crynéuku benunckoro paiiona Ilenszenckoit obmactu umenu ['eposi Coserckoro Coro3a Aunekces
NBanoBuya bopoauHay Ha M3ydeHHE XUMHUH OTBOAUTCS 68 4acoB (U3 pacdera 2 4aca B HEJIETIO).

W3 aux Ha HN3Y4YCHHUEC OTBOOUTCA

e pasznena «Brenenue. OO0mas xapakTEPUCTHKA XUMUYECKHUX JIEMEHTOB U XUMHUUYECKHX peakuuid. [lepuonnueckuii 3akon u [lepuoaudeckas cucrema
xuMmudeckux saeMmenToB [[.M.Menneneesa » - 6 4acos;

e pazzaen «Mertamabl» - 18 yacos;

e pazzaen «Hemetamib - 29 yacos;

e paznen «O000IIeHre 3HAaHUN IO XMMUH 32 KypC OCHOBHOU MIKOJIBD -10 4acos;
e pe3epB 3 yaca

[IporpaMmoii mpeaycMOTpEeHO MPOBEACHUE:

KOHTPOJIbHBIX paboT — 4,
MPAKTUYECKUX paboT — 6 4acoB.



PesyibTaTaM ocBoeHust Kypca XUMHUH

HpI/I HU3YYCHHUU XHUMUU B OCHOBHOH IIKOJIE 00ECIIEYNBAETCS JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPEAMCETHBIX PE3YJILTATOB.

JInuyHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHOUN Cpepe — UYBCTBO TOPJOCTH 32 POCCUUCKYI0O XUMUUYECKYIO HAYKY, TYMaHU3M, OTHOIIIEHUE K TPYAY,
LEJICYCTPEMIIEHHOCTD;

e (opMHpOBaHKE LIEHHOCTH 37J0POBOIO U OE30MaCHOr0 00pa3a KU3HHU; YCBOCHHE MTPaBHJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B UPE3BbIUAHHBIX CUTYALIUSX, YIPOKAIOIINX KU3HHU U 3I0POBBIO JIIOJIEH;

® B TPYNOBOIl cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JlaJIbHEIIIEH 00pa30BaTeIbHON TPAEKTOPUH;
® B II03HABaTENbHOU (KOTHUTUBHOM, MHTENIEKTYallbHOM) chepe — yMeHue ynpaBisTh CBOEH MO3HABATEIbHOU JEATEIbHOCTBIO.

e (opMHUPOBaHHE OCHOB YKOJOTUYECKON KYJIBTYPBI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJIOTHUYECKOTO MBITIUICHHS, Pa3BUTHE OTIHITA
9KOJIOTUYECKH OPUEHTUPOBAHHON Pe(IEKCUBHO-OIIEHOYHON U MMPAKTUUECKON JICSITEIIbHOCTH B KU3HEHHBIX CUTYAIIHSIX;

MeTtanpeaMeTHble:

® YMEHHE CaMOCTOATEIbHO ONpPEAEIATh LENU CBOEr0 00y4YeHHUsI, CTaBUTh U (POPMYIHPOBATH Ui ceOsl HOBbIE 3a/1au B yu€0e U MO3HaBaTeIbHOU
NesITeNbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH MO3HABATEIbHON JAEATEILHOCTH;

® YMEHHE CAMOCTOSTENLHO TUIAHUPOBATh IMYTH JAOCTHXKEHHUS 1IeJIel, B TOM YHMCIIe allbTepHATUBHbIE, 0CO3HAHHO BHIOMpPATh Hauboiee 3(h(heKTUBHbIE
CHocoObl perieHus yaeOHbIX U M03HABATEIbHBIX 3aa4;

® YMEHHE COOTHOCUTH CBOU JCHCTBUS C IJIAHUPYEMBIMU Pe3yjbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH EATEIbHOCTH B MPOLIECCE JTOCTHKEHUS
pe3ynbTaTa, OMNpEeNeNsiTh CrocoObl IeMCTBUII B pamMKax MPeIOXKEHHBIX YCIOBHM W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyaluei;

® YMEHHE OILICHUBATh MPABUIHHOCTh BBINOJTHEHUS y4eOHOU 3a1aui, COOCTBEHHBIE BOBMOYKHOCTH €€ PEIleHUs;

® BIIaJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PELICHUI U OCYIIECTBICHUS OCO3HAHHOTO BbIOOpA B yueOHOW M MO3HABaTEIbHOU
NeSITeNIbHOCTH;

® YMEHHE ONpEeNATh MOHATHA, CO3/1aBaTh 00OOIIEHNS, YCTAaHABINBATh AHAJIOTUH, KJIaCCU(UIIMPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U
KpUTEpUU N7 KIacCU(HUKAIMK, yCTAaHABIMBATh MPHUYMHHO-CIEACTBEHHBIE CBS3H, CTPOHUTH JIOTUYECKOE PACCYXKACHHE, YMO3aKIIOUeHUE
(MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JeNaTh BBIBOIBI;

® YMEHHE CO3/[aBaTh, IPUMEHSTH U IPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIENIA U CXEMBI JUTsl peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BBIBATh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO ACSITEIBbHOCTh C YUMTENEM M CBEPCTHHKAMU; padOTaTh MHAUBHAYAIHHO U B
TpyIIe: HAaXOOUTh OOIlee pelIeHHe U pasperiaTh KOH(IUKTH Ha OCHOBE COTJIACOBaHHS MO3WIMN M yu€Ta HUHTEpecoB; (OPMYIUPOBATH,
apryMeHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;



® YMEHHE OCO3HAHHO HMCIO0JIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUU C 33/1a4€ii KOMMYHUKAMHU JIJIS1 BBIPAXKEHUS CBOMX YYBCTB, MBICJIEN U
MOTPeOHOCTEH; TUTAHWPOBAHUS U PETYIISIIIMHA CBOCH JCATeIbHOCTH, BIIAJICHHE YCTHON M MMCBMEHHOM PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM

peubto;

¢ (QopmMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BaHNUS HH(POPMALIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH;
e (dopMHUpOBaHHE M pPa3BUTUE 3KOJOTMYECKOIO MBILIUICHHS, YMEHUE INPUMEHSATh €ro B IMO03HABATEIbHOW, KOMMYHUKAaTHBHOHM, COIMAIbHOMI
MpaKTHKe ¥ NpodeCcCUOHATbHON OpUEHTALINH.

IIpeamerHbIe:

1.B no3naBaresbHOM cepe:

® JaBaTh OIPEAEICHUS W3YyYEHHBIX MOHATHH: «XMUMHYECKHH JJIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTBIE W CIIO0KHBIE BEIIECTBA,
«BEILECTBO», «XUMHUYECKasi PopMysiay, «OTHOCUTENIbHAs aTOMHAsl Macca», «OTHOCUTEIbHAsI MOJIEKYJISIpHAs Maccay», «BaJIEHTHOCTb), «CTEIEHb
OKHUCJICHUS», «KPUCTAIINYECKAS] PEIIETKA», «OKCHJIbI», «KUCIIOThD», «OCHOBAHUS», «COJINY», «aM(OTEPHOCTHY, «MHIUKATOPY», «IIEPHUOTNIECKUN
3aKOH», «IIepHOJNYEcKas TaOMIay, «M30TOMbI», «XUMUYECKAs CBA3bY, «AIEKTPOOTPULATEILHOCTDY, «XUMHUECKas PEaKus», «XUMHUYECKOe
YPaBHEHHE», «TCHETUYECKas CBA3b», «OKHUCICHHE», «BOCCTAHOBIICHUE», <(QICKTPOIMTHYECKAs AUCCOLMALUA», «CKOPOCTb XMMHYECKOU
peakuuny»;

® OIHCATh AEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IPOBEJCHHBIE XUMUYECKUE DKCIIEPUMEHTBHI;

® OIMCBHIBATh U PA3IM4aTh U3yYCHHBIC KJIACChl HEOPTAHWUYECKUX COCAMHEHNMN, IPOCTHIC U CI0KHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

e KJIACCU(PULIUPOBATH U3yYEHHbIE OOBEKTHI U SABJICHHUS;

e JleJ1aTh BBIBOJBI U YMO3AKJIIOUEHHs U3 HAONIONEHUH, M3Yy4YEHHBIX XMMHUYECKUX 3aKOHOMEPHOCTEH, NMPOrHO3MpOBaTh CBOMCTBA HEU3YYCHHBIX
BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMU U3yYCHHBIX;

® CTPYKTYpHpOBaTh U3y4EHHbIH MaTepHual U XUMHUYECKYIO HH(OPMALHIO, IOJYYEHHYIO U3 IPYTUX HCTOYHUKOB;

® MOJEIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 NEpHOI0B, CTPOEHUE IPOCTHIX MOJIEKYJI;

2.BueHHOCTHO — OpUEeHTAIMOHHOIi cdepe:
® aHAIM3MPOBATh U OLICHUWBATh IOCIEACTBUS Ul OKpYXaroled cpelbl ObITOBOM M MPOU3BOJACTBEHHOM JESITEIbHOCTH YEIOBEKA, CBA3AHHOM C
nepepaboTKOM BEIIEeCTB;
3. B Tpynosoii cdepe:
® MPOBOJANUTH XUMUYECKUH SKCTIEPUMEHT;
4. B cdepe 6e301aCHOCTH KU3HEACATEIbHOCTH:

¢ OKa3bIBaTh IICPBYIO MTOMOMLIL ITPU OTPABJICHUAX, OKOT'aX U APYTUX TpaBMaX, CBA3aHHBIX C BCHICCTBAMU U J'Ia60paT0pHBIM O60py710BaHI/IeM.



OcHOBHOe cojlep:KaHne Kypca

Beenenne. O0mas XxapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB M XuMHYecKuX peakuuii. [lepuonnuecknii 3axon u Ilepuoanyeckas cucrema
xumunueckux 3jemenToB JI. U. MenneneeBa (6 4)

XapakTepucTHKa dJIEMEHTa T0 ero mojiokeHuto B [lepuonuyeckoit cucreme xumudeckux aemeHToB JI. . MenneneeBa. CBolicTBa OKCHUIIOB, KUCIOT,
OCHOBAaHUN M COJIeH B CBETE€ TEOPUM HIIEKTPOJUTHUECKON JUCCOLMALMU M OKUCIEHHS-BOCCTAHOBJIEHUA. [loHATHE O TNEepexoAHBIX AIIEMEHTax.
AmpoTtepHocTh. ['eHeTnueckuil psa nepexogHoro aneMmenta. [lepuomuueckuil 3akoH M Ilepuoaunueckas cucrema XuMHuuyecKux asneMmeHToB J[. .
MenpneneeBa. XuMudeckass OpraHu3anusl )KMBOW U HEXKUBOM MPUPOJIbl. XUMUYECKUM COCTAB s[pa, MAHTUU U 36MHON KOpPbl. XMMHUYECKHE MIEMEHTHI B
KJIETKaX KMUBBIX OPraHu3MOB. Makpo- 1 MUKpo3eMeHThl. O000IIeHIE CBEICHUN 0 XUMUYECKUX peakiusax. Kinaccupukamus XuMUIeCKUX peaKIui 1mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB pearupyromnux U 00pa3yrolMuXcs BEIIECTB», «TEIIOBOM AapheKT», «HamnpaBIeHUE», KAI3MEHEHNE CTETeH el
OKHUCJICHHS 3JIEMEHTOB, OOpa3yIOUIMX pearupyrollrie BeLIecTBa», «(a3a», «HCIOb30BaHHE KaTanuzaropa». [loHSATHE O CKOPOCTH XMMHYECKOMN
peakiuu. DakTOpkI, BIHUIONINE HA CKOPOCTh XUMUYECKUX peaknuil. Katanuzarops! u katamu3. UHTHOUTOpEI. AHTHOKCH/IAHTHI.

JdemoHcTpaumnu.

Paznuunsie Gpopmbr tabmuier JI. M. MenaeneeBa. Mojenu aToMOB 35IeMEHTOB 1—3-10 mepro10B. MoJieinb CTPOCHHS 36MHOTO Iapa (TIoTepeyHbIi
paspe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuy OT MPUPOAbl PEearupyrolluX BelIeCTB. 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW peakluu OT
KOHIICHTPALIMA PEarupyroniuX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKUUU OT IUIOIIAJHA CONPUKOCHOBEHUS PEarupyroliuX BeEIIECTB
(«kumsIUE  cI0i»). 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEakIMu OT TeMIIepaTyphl pearupyromux BemecTB. ['OMOTeHHBI W TeTepOreHHBIN
Karanusel. DepMeHTaTUBHBIN KaTtanu3. MHrubupoBanue.

JlaGopaTopHble ONBITHI.

1. TlomyueHnue ruapoKcHIa HUHKA U MCCIIEOBAHUE €ro CBOMCTB. 2.MoaenupoBanue nocrpoenus lleprnoauyeckoil CuCTEMbl XUMHUUYECKHUX 3JIEMEHT OB
. . MengeneeBa. 3. 3amenieHue xene3oM mMead B pactBope cynbdara meau (II). 4. 3aBUCMMOCTh CKOPOCTH XHMHUYECKON PEaKIMH OT MPUPO/IBI
pearupyroux BEUeCTB Ha IPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaNIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEaKMU OT KOHUEHTPAMU Pearupyrolnx BEeIeCTB Ha IPUMEPE B3aUMOJICHCTBUS IIUHKA C COJISTHOM KUCIOTOMN
Pa3IMYHON KOHUEHTpPAIUH.

6. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOW peaklMH OT IUIOLIAAN CONPUKOCHOBEHMS pearupyrouux BemecTB. 7. MoaenupoBaHue «KUISLIETO CIOs». 8.
3aBHCHMOCTh CKOPOCTH XMMHYECKON PEakIuu OT TeMIIepaTyphl pearupyrouux BellecTB Ha mpuMepe B3aumoaeiictsus okcuaa menu (I1) ¢ pactBopom
CEpHOM KHCIOTHI pa3IN4HON TeMmepaTypsl. 9. PaznoxeHune nepokcuaa Bogopoia ¢ moMomibio okcuaa mapranma (IV) u karanassl. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPoaykTax. 11. MHrubupoBaHue B3auMoIeHCTBUS KUCIOT C METalIaMU YPOTPOTIMHOM.

IIpeameTHbIe pe3yJbTaThl 00y4eHUsA

Yyamuiics 10JI2KeH ymems:

WCIIOJIb30BATh MPU XAPAaKTEPUCTUKE IMPEBPAIICHUI BEUIECTB MOHATUA: «XMMHUYECKasl PEaKLMs», «PEaKUUU COCTUHEHUS», «PEAKIHMH DPAa3JI0KEHUD,
«peaxiuu 00OMEHay, «PEaKINH 3aMEIICHUs», «PEaKIIUU HEUTpaIU3aUNy, «IK30TEPMUUYECKUE PEAKITUNY, «IHAOTEPMUUYECKUE PEAKIIUN», «OOpaTUMBIE



peakum», «HeOoOpaTHMBIE PEAKINI», «OKHCIUTCILHO-BOCCTAHOBUTEIIBHBIC pPEaKIUW», «TOMOTCHHBIC pEAKIHH», «TETEPOTCHHBIC pPEaKIIUm»,
«KATAJIATUYCCKUE PEaKIMW», «HEKATATUTHUYECKAE PEaKIUW», «TEIUIOBOH A(P(EKT XUMHUYECKOW peaKlun», «CKOPOCTh XHUMUYCCKOW pPEaKIHm»,
«KaTaIU3aTopy;

XapaKTepU30BaTh XUMHUYECKHE O3JIEMEHThl 1—3-r0 TMepHoJOB N0 HMX MOJIOKeHHI0 B llepmommueckoil cucreme xuMmuyeckux smeMmeHToB JI. U.
MeneneeBa: XUMHUYECKHNA 3HAK, TIOPSAKOBBIA HOMEp, MEPHOJI, TPYIa, MOATPYIIa, OTHOCUTEIIbHAS aTOMHas Macca, CTPOCHHE atoma (3apsia sjpa,
YHCII0 TPOTOHOB M HEUTPOHOB B si/Ipe, 00IIee YHCII0 AIIEKTPOHOB, PacpeesieHIe IEKTPOHOB TI0 AJIEKTPOHHBIM CJIOSIM, TIPOCTOE BEUIeCTBO, (popmyrna,
Ha3BaHUE W THUII BBICIIETO OKCUA W TUPOKCH/IA, JIETYYETO BOJOPOJHOTO COSTUHEHNUS (IS HEMETAJIJIOB));

XapaKTepU30BaTh OO0IIHME XWMHUYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUJIOB M THUJPOKCHJIOB; MPUBOAUTH IPHUMEPHl PEAKIUM, MOATBEPKIAIONINX
XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THAPOKCUJIOB;

AaBaTb XapaKTCPUCTUKY XHUMHNYCCKUX peaKHI/Iﬁ 10 YUCJIy U COCTaBy MCXOOHBIX BCIICCTB U IMPOAYKTOB PCAKIIMU, TCIIJIOBOMY 3(1)(1)6KTy; HaIpaBJICHUIO
MPOTEKAHUS PEAKITNH; H3MECHEHHIO CTEIICHEH OKUCIICHUS DJIEMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJTHBIX BEIIECTB; YUACTHIO KaTaH3aTopa;
OOBSACHATH M MPHUBOJUTH TMPUMEPHI BIUSHUSA HEKOTOPHIX (DaKTOpOB (MpUpOJa pearupyrouux BeIIecTB, KOHIEHTPALUs BEIIECTB, JaBJIEHUE,
TeMITeparypa, KaTau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHSI pEarnpYIONIUX BEMIECTB) HA CKOPOCTh XUMUICCKHX PEAKITHIA;

Ha6J'IIO)IaTI) " OIIMCBIBATH YPABHCHUA peaKqu/'I MCXKAY BEIICCTBAMU C ITIOMOIIBIO €CTECTBEHHOT'O (pYCCKOFO 1501051 pOJIHOl"O) SA3bIKa U SA3bIKa XUMHUU,
MIPOBOJIUTH OTBITHI, TIOATBEPKIAIONINE XUMHUECKIE CBOMCTBa aM(OTEPHBIX OKCHUIOB U THAPOKCHIOB; 3aBHCUMOCTh CKOPOCTH XHMHYECKOU PEaKIuu
OT pPa3MMYHBIX (PakTOpoB (NMPHUPOJAa PEarnpyIONINX BEMIECTB, KOHIIGHTPAIUS BEUIECTB, JABJICHUE, TEMIIEpaTypa, KaTalu3aTtop, MOBEPXHOCTh
COIPUKOCHOBEHUS pEearnpyromnx BEIIeCTB).

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyanuiics 10J15KeH ymemp:

OTIPEENATh 1eNb YUeOHOU AESITeTbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOATEIBHO, UCKATh CPEACTBA €€ OCYIIECTBIICHUS, paboTas Mo IJIaHy, CBEPSTh
CBOM JICHCTBUS C LIEJIBIO0 U IPU HEOOXOIMMOCTH UCIPABIISATH OLIUOKHU C MOMOIIBIO YUUTEIS U CAMOCTOSTENBHO;

COCTaBJISATh AHHOTAIUIO TEKCTA;

CO37aBaTh MOJICIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U MPEJCTABICHHWEM HUX B MPOCTPAHCTBEHHO-rpaQUuUecKOd WM 3HAKOBO-
CUMBOJINYECKOU popme;

OTIPEeNATh BUJbI KIIACCU(UKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIISTh MPSIMOE JAETYKTUBHOE JIOKA3aTENbCTBO.

Tema 1. Metaniasl (18 4)

[Tonoxxenune meramnoB B Ilepmoanueckoid cucreme xumuueckux snemeHToB JI. M. MenneneeBa. Meraminueckass KpucTauIMdecKas pelleTka U
MeTainyeckas Xumudeckast cBsizb. O0mue duznueckue cBoiicTBa MetamuioB. CIiiaBbl, UX CBOMCTBA U 3HaUE€HUE. XMMUYECKUE CBOMCTBA METAJIIOB KakK
BOCCTaHOBHTEJICH, a TAaK)KE B CBETE WX IMOJOXKEHUS B DIMEKTPOXUMHUYECKOM sy HampspkeHHi metamioB. Kopposus MeTamioB u ciocoObl 00pbOBI €
Hell. Metasbl B mpupoje. OO01ue crnocoObl NX MOTy4eHUsI.



OO0masi XapakTepUCTHKA 1IeJOYHBIX MeTaJI0B. MeTtamisl B ipupoje. O6mue crocoosl ux noxydenus. Crpoenue aromoB. lllenounsie metamisr —
MPOCTHIC BEMIECTBA. BaxHEHIMe COeTMHEHUS ET0YHBIX METAJIOB — OKCHJIBI, TUPOKCUIBI U COJIU (XJIOpUIBI, KapOOHATHI, CyTb(aThl, HUTPATHI), UX
CBOICTBA U IPUMEHEHNE B HApPOJAHOM X03siicTBe. Kanuiinbie ynoOpeHusi.

OO0mas xapakTepucTHKA 3JIeMEeHTOB IJIaBHoi noarpynns Il rpynmner.

Crpoenue aromoB. lllenoyHo3emenbHblE METaIbl — IMPOCTHIE BELIECTBA. BaykHeHIne COeqUHEHMsI LIEJIOYHO3EMEIbHBIX METaNIOB — OKCHUJIbI,
TUAPOKCUBI U CONH (XJIOpUAbI, KapOOHAThI, HUTPAThI, Cylb(datel, pocdarel), NX CBOICTBA U IPUMEHEHNE B HAPOJHOM XO3SHCTBE.

AJIIOMUHUIA.

Crpoenue aroma, pU3NYECKHE UM XMMMUYECKHE CBOMCTBA MpocToro BemecTtBa. COEOUHEHMs] aIIOMMHMS — OKCHJl U THAPOKCHA, MX aM(OTEepHBIH
xapakrep. Baxxnenmue conu anromunus. [I[puMeHenne aatoMUHNS U €T0 COCIMHEHHUN.

Keaeso.

Ctpoenne aToMa, pU3NUECKHe ¥ XHMUYECKHe CBOMCTBA MPOCTOTo BemecTBa. I eneTndeckue psjsl Fe™? u Fe
Baxuerimme conu xene3a. 3HaUCHHE )KeJle3a U €ro COEAMHEHUH TSl MPUPOJIbl 1 HAPOJIHOTO XO35KCTBA.
JdeMoHcTpanum.

OO0pa31el MIETOYHBIX U MIETOYHO3EMENbHBIX MeTauioB. OOpasipl cruiaBoB. B3aumonelicTBue HaTpHsl, TUTHS U KaJbIlUs ¢ BOJOW. B3aumonelicTue
HaTpHs U MarHus ¢ Kuciaopoaom. BzanmopeiictBue meramioB ¢ Hemetamiamu. [lomyaenune runpokxcuon xenesa (11) u (I11).

JlaGopaTopHble ONBITHI.

12. B3aumoielicTBHE pacTBOPOB KHUCIOT U coJiek ¢ Metaimiamu. 13. O3HakoMiieHHe ¢ pyaaMu xene3a. 14. OkpanmBaHue IJIaMeHU COJISIMH IIETOYHBIX
MeTaiuioB. 15. BzaumoselictBre Kanblys ¢ BoJou. 16.1TomydeHne ruipokcuia Kajiblus U UCCIIEIOBAaHUE €r0 CBOMCTB.

17. TlonmydyeHue TUIpPOKCHAA AJTIOMHHHUSI W HCCIEeIOBaHUWE €ro cBOWMCTB. 18. BzaummopeiicTBue sxeneza ¢ cojigHoW kuciaotol. 19. Ilomyuenne
ruapokcuioB xkene3a (I1) u (III) u u3ydenue ux cBOMCTB.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yyanuiics 10J15KeH ymemp:

WCIIOJIb30BATh MPU XapPAKTEPUCTHKE METAJUIOB M UX COECIMHEHHI MOHSATHUS: «METAJUIbD», «pPsii aKTUBHOCTH METAJUIOB», «IIEJIOYHBIE METAJLIbD,
«ILEJOYHO3EMENbHbIE METAJUIbl», MCHOJb30BaTh MX IPU XaPAaKTEPUCTUKE METAJUIOB; /1aBaThb XapaKTEPUCTUKY XMUMHYECKUX 3JIEMEHTOB-METaJUIOB
(IIeTOYHBIX METaJUIOB, MarHusl, Kalbllus, AJIIOMHHHS, XKeje3a) Mo ux moiiokeHuto B Ilepuomuueckoit cucteme xumudeckux snemeHtoB J. .
MenpeneeBa (XUMUYECKU 3HAK, MOPSIKOBBII HOMEp, MEPUOJ, TpYyIIa, NOJArpyIina, OTHOCUTEIbHAS aTOMHAas Macca, CTpOeHUe aTtoma (3apsi sapa,
YHCIIO TPOTOHOB M HEUTPOHOB B siApe, OOINee YHUCIIO DJEKTPOHOB, PACIpENIeIeHHE SJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
¢dbopmyna, Ha3BaHUE U THII BBICIIETO OKCUIA U THAPOKCHIA);

Ha3bIBATh COCMHEHHS METAJNIOB M COCTABIIATH UX (POPMYITBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3HUecKre U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB-METAJLIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XUMUYECKHUX DJIEMEHTOB-METAIIOB (paglyC, METaJUIMYECKUE CBOWCTBA DJIEMEHTOB,
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AIIEMEHTOB) UM 00pazyeMbIX MMM COEIMHEHUHN (KHCIOTHO-OCHOBHBIE CBOICTBAa BBICHIMX OKCHJIOB U
TUAPOKCUIOB, OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MmosioxkeHwusl B [lepuonndeckoii cucteme xumudeckux 3nemeHToB Jl. 1. MennaeneeBa;
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ONMCHIBATh O0IINE XMMHUECKHUE CBOMICTBA METAJJIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJIATh MOJICKYJIIPHBIE YPAaBHEHUs PEAKLUH, XapaKTEPHU3YIOUIUX XMUMHYECKHE CBOMCTBA METAUIOB M HMX COCAVMHEHUM, a TAaKXKeE DIIEKTPOHHBIE
YPaBHEHUS IIPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHMS;

YPaBHEHUS JIEKTPOJUTHYECKON TUCCOLUALMHI; MOJIEKYIISIPHBIC, ITOJIHBIE U COKPAIICHHBIE HOHHBIE YPABHEHHUS PEAKIMMI C y9aCTUEM JJIEKTPOJIUTOB;
YCTaHAaBJIMBATh IIPUYMHHO-CIIEICTBEHHBIE CBS3M MEXKIy CTPOCHUEM aTOMa, XUMHYECKOU CBA3bIO, TUIIOM KPUCTAJUIMYECKON PEIIETKH METaUIOB M MX
COEIMHEHUH, UX 00IMMHU (PU3NUECKUMU U XUMUYECKUMH CBOWCTBAMU;

ONMCBHIBATh XMMHMYECKHE CBOWMCTBA IIEJIOYHBIX U IIEIOYHO3EMENIBbHBIX METAJUIOB, a TAK)KE AJIOMHUHMS M JKejle3a M UX COCIMHEHHM C IOMOIIBIO
€CTECTBEHHOT'0 (PyCCKOT'0 MJIM POJIHOTO) sI3bIKa U SI3bIKa XUMMUH;

BBITIOJIHATh, HAOIIOIAaTh U ONKCHIBATh XUMUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIINX KATHOHOB METAJJIOB, THJIPOKCH/1-HOHOB;
JKCIIEPUMEHTAIIBHO UCCIIEN0BATh CBOMCTBA METAJJIOB M UX COCMHEHNH, PEIIaTh SKCIIEPUMEHTAJIbHBIE 3a]a4t 110 TeMe «MeTamibhy;

OTHCHIBATh XUMUYECKHI SKCIIEPUMEHT C MOMOLIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

MIPOBOJUTH PACUETHI 10 XUMUYECKUM (OpMysiaM U YPaBHEHUSAM pEaKkIui, MPOTEKAIOMIUX C YUaCTHEM METAIJIOB U UX COEIMHEHUH.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

Yyamuiics 10J15KeH ymemp:

paboTaTh 1O COCTaBJICHHOMY IUIaHY, UCIIOJb3Yys Hapsly ¢ OCHOBHBIMH U JOMOJHUTENbHbBIE CPEACTBA (CIPABOUYHYIO JIUTEPATYPY, CIOKHBIE TPUOOPHI,
cpenctBa MKT); ¢ moMotpto yuutens oToupaTh Ui pelieHus yueOHbIX 3a7ad HeoOXOAUMbIE CIOBapH, SHIMKIIONEINHU, CIIPABOYHUKH, JIEKTPOHHBIE
JTICKH;

COTOCTaBJIATh U OTOMpaATh MH(OPMALINIO, TOJYYEHHYIO U3 PAa3JIMYHBIX MCTOUYHUKOB (CIOBAapH, SHIMKIONEINH, CIPABOYHHUKH, AJIEKTPOHHBIE TUCKH,
cetb IHTEpHET);

MPEJICTaBIATh HHPOPMAIUIO B BUAE TAOJHUI, CXEM, OOPHOTO KOHCIIEKTa, B TOM yHcie ¢ npumeHeHueM cpeacts UKT;

0(pOpPMIISITH CBOM MBICIH B YCTHOW M MUCHMEHHOW pPEUd C YYETOM CBOMX YYEOHBIX M KU3HEHHBIX PEUYEBBIX CUTYAIlHil, B TOM YHCJE C IPUMEHEHUEM
cpeactB UKT;

COCTaBJISITh PELICH3UIO HA TEKCT;

OCYHIECTBJIATh JOKA3aTeJIbCTBO OT MIPOTUBHOTO.

Tema 2. llpakTukym 1. CBoiicTBa MeTa/10B M HX coequnenuii (2 4)!

1. OcyiecTBieHne IENOYKU XMMUYECKUX MpeBpanieHui. 2. [lonydyeHne u cBoicTBa COeqMHEHUN MeTauIoB. 3. PellleHne sKkcnepruMeHTalnbHbIX 3a4a4
Ha pacno3HaBaHUE U MOJTYYEHUE COCTUHEHU METAIIJIOB.

IIpenmerHbie pe3yabTaTbl 00y4eHUs!

Yyamuiics 10JI2KeH ymems:

oOpartarscs ¢ 1adopaTopHBIM 000PYIOBAHUEM U HarpeBaTebHBIMH MPUOOPaMU B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MacHOCTH;

HaOM0aTh 332 CBOMCTBAMH METAJNIOB M UX COCMHEHUN U SBICHUSIMH, IPOUCXOSIIUMH C HUMU;

ONMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IOMOIIBI0 ECTECTBEHHOI'O (PyCCKOTO MJIM POJHOTIO) SI3bIKA U A3bIKA XUMHU;



JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM IMPOBEJECHHOIO SKCIIEPUMEHTA.

MeranpeaMeTHble pe3yabTaThl 00y4eHUs!

Yyamuiics 10J1KeH ymemp:

OTIpEeNIeNATh, HCXOS U3 YUeOHOH 3a/1a41, HEOOXOJMMOCTh NCIIOIB30BaHUsI HAOIOICHHS UITH SKCIIEPUMEHTA.

Tema 3. Hemeramiabl (29 4)

OO6mrast xapakTepuCTUKa HEMETAUIOB: TMosiokeHue B [lepuoauyeckoit cucreme xumudeckux snemeHToB J[. M. MenneneeBa,0CO0€HHOCTH CTPOECHUS
aTOMOB, 3JIEKTpOOTpULIaTeNbHOCTh (D0) KakMepa «HemeTaimnyHoCcTH», psan D0. Kpucrammmyeckoe CTpoe€HHE HEMETAJIOB — MPOCTHIX BEIIECTB.
Annotponus. ®uznueckue cBoiicTBa HeMeTaioB. OTHOCUTEIBHOCTD MOHITHI «METAJUD» U «HEMETAILID).

Boaopona.Ilonoxenue Bogopona B [lepuoanueckoit cucteme xumudeckux semeHToB 1. Y. MenaeneeBa. CtpoeHue atoma U MOJEKyJbl. Du3ndeckue
U XUMHUYECKHE CBOMCTBA BOJOPO/Ia, €ro MOJIyuYeHUE U IPUMEHEHUE

Bona.

Crpoenue monekynsl. Bogoponnas xumuueckasi cBsizb. @U3nyeckue CBOMCTBA BOJbl. AHOMAalMU CBOMCTB BOABL. [ HapoduibHbie U TUAPO(GOOHBIE
BelecTBa. XMMHUYECKUE cBOWcTBa Bonbl. KpyroBopot Bonbl B mpupoje. Bomoouncrka. Aspaius Boabl. beiToBble GunbTpel. MUHEpaIbHBIE BOBI.
JluctunnupoBaHHas BOJa, €€ NOJydeHHe U IPUMEHEHHUE.

O0mas xapaKTepuCTHKA raJioreHoB.

Crpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIUHEHNUS FAJIOI€HOB, NX CBOMCTBA.

Kpatkue cBenenus o xjope, opome, ¢prope u ioxae. [I[puMeHeHne rajJoreHoB U UX COSAMHEHUN B HAPOJHOM XO3SMCTBE.

Cepa.

Ctpoenue aroma, auIOTPOIHsI, CBOMCTBA U MpUMeHeHHne poMOudeckoi cepbl. Okcunpl cepsl (IV) u (VI), ux momyueHnue, cBOMCTBa U MPUMEHEHHE.
CepHas KMCIIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOJHOM X03s1icTBEe. [Ipon3BOACTBO CEPHOM KUCIOTBHI.

A3or.

Crpoenue aToma ¥ MOJIEKYJIbI, CBOMCTBA IPOCTOTO BelllecTBa. AMMUAK, CTPOEHHUE, CBOMCTBA, NOJydeHHE U NpuMeHeHue. CoJin aMMOHHUS, UX CBOMCTBA
u npumenenue. Okcuapl azota (I11) u (IV).

A30THas KUCJIOTa, €e CBOMCTBA M IpuMeHeHue. HuTparel U HUTPUTHI, mpobiaemMa UX COAEP:KaHUS B CEIbCKOXO3SHUCTBEHHOW MPOAYKIUU. A30THBIC
ynoopeHus.

Dochop.

CrpoeHue aroma, ajlOTpOmusi, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHbIE coenuHeHUs: okcupn ¢docdopa (V) u
oprodochopnas kucnota, pocdarsl. DochopHsie yrnoOopeHus.

Yraepoa.

CrpoeHue atoma, auioTpomnusi, cBoiicTBa Mmoaudukanuii, npumenenune. Oxcunabl yrnepona (II) u (IV), ux cpoiictBa u npumenenue. KapOoHatsr:
KaJIBLIUT, COJa, MMOTAll, UX 3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKa.

Kpemuuii.



Crpoenue aToMa, KpUCTAINIMYECKUM KpeMHHUH, ero cBoiicTBa u nmpuMmeHenue. Oxcup kpemuus (I1V), ero npupojHsle pa3HOBUAHOCTH. CHIIMKATHI.
3HaueHue COeTMHEHUIM KPEMHUS B )KMBOW U HEKMBOU npupoje. [loHsATHe 0 CUIIMKAaTHON NPOMBIIIJIEHHOCTH.

JdemoHcTpanmuu.

OOpasipl rajsoreHoB — MpOCThIX BeElleCTB. B3anMopelcTBHE TajJOr€HOB C HAaTpUEM, C aJlOMUHHEM. BbITecHeHue XjopoMm OpoMa WM HOAA U3
pacTBOpOB UX coJsieil. BzanmoneicTBre cepbl ¢ MeTaiaMy, BOAOPOJAOM M KUCIOPOJIOoM. B3anmoaeicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C
Menpto. [lornomenne yrieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue menu u3 ee okcuzaa yrieM. OOpasibl NPUPOAHBIX COEIUHEHUN
xJiopa, cepol, docdopa, yriaepona, kpemaus. OOpasipl BaXXHEHIIMX JUIsl HAPOJHOTO XO3sMCTBa Cyiab(aTtoB, HUTPATOB, kapOoHATOB, ¢ocdaTos.
OO0pa3isl cTeKIa, KEpaMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. Tlomyyenue m pacnoszHaBanve Bogopoda. 21. MccrnegoBaHne MOBEPXHOCTHOTO HATSHKEHUs BOJIbl. 22.PacTBopeHue mepMaHraHarta Kajaus WA
MEeIIHOTO Kymopoca B Bojie. 23. 'mapararust o6e3BoxeHHOro cynbdarta meau (11). 24. M3rotoBneHnne TUIICOBOTO OTIEYaTKA.

25. O3HakomJieHHE C KoJUleKuued OBITOBBIX (UiabTpoB. 26. O3HAaKOMJIEHHE C COCTaBOM MHMHepalibHON Bojabl. 27. KauecTBeHHas peakuust Ha
rajoreHua-uoHbl. 28. [lomyuenue u pacno3HaBanue kuciopojaa. 29. ['openue cepsl Ha Bo3myxe U B kuciopojae. 30.CroiicTBa pa30aBieHHON CepHO
kucnothl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacnio3HaBanue coseit ammonus. 33. CBolicTBa pa3daBiieHHOM a30THOM KucnoThl. 34. B3aumogeiicTsue
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meabto. 35. ['operne docdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue gocdaros. 37. ['openue yris
B kucnopoze. 38. [lomydenne yroibHON KUCIOTHI U U3ydeHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBOH KHCIOTHI M M3YYCHHUE €€ CBOWCTB.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yyamuiics 10J15keH ymemp:

HCIOJIb30BATh IIPU XapaKTEPUCTUKE METAJJIOB U UX COCIMHEHUHN MOHITHUS: «HEMETAILJIbIY, «TaJIOT€HbD, «aJUIOTPOIHBIE BUIOM3MEHECHUS», <GKECTKOCTh
BOJIbI», «BPEMEHHAs )KECTKOCTh BOJIBI», «ITOCTOSTHHAS )KECTKOCTh BOJIBI», «OOIIast )KECTKOCTh BOBI»;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB (BOJIOPO/a, TAJIOI€HOB, KUCIOPOIa, cephl, a3oTa, hochopa, yriaepoa, KpeMHUs) 1O UX
nonoxxkennto B Ilepuonuueckoii cucreme xumuueckux sneMmeHToB [, M. MenneneeBa (XuMu4eckuil 3HAK, MOPSAKOBBIA HOMEp, MEPHUOJI, TPYIIA,
MOATpYIINa, OTHOCUTENIbHAsI aTOMHAs Macca, CTPOCHHE aToMa (3apsii sapa, YMCIO MPOTOHOB M HEUTPOHOB B sijpe, 0OIee YMCIO AIIEKTPOHOB,
pacnpesiefieHue AJIEKTPOHOB MO ANIEKTPOHHBIM CJI0SM), IPOCTOE BELIECTBO, (hopMyla, Ha3BaHHE M TUIl BBICIIETO OKCHJA W THAPOKcHa, GopMmyna u
XapakTep JIETy4ero BOJOPOIHOTO COSTUHEHUS);

Ha3bIBaTh COCMHEHHS] HEMETAJNIOB M COCTABIISITh UX (DOPMYITBI 10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3HUecKre U XUMUYECKIE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

OOBSCHATh 3aBUCUMOCTH CBOWCTB (WJIM TpPENCKa3blBaThb CBOMCTBA) XMMHYECKHX JIIEMEHTOB-HEMETAJUIOB (paauyc, HEMEeTaJTMYecKHe CBOWCTBa
AJIEMEHTOB, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA DJIEMEHTOB) M O0Opa3yeMbIX MMM COEAWHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIHUX
OKCHJIOB U THAPOKCHJIOB, JIETYYUX BOJOPOJHBIX COEAWHEHUH, OKHCIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MoJiokeHHUs B llepmommdeckoii
cucremMe xuMuueckux aneMeHToB . 1. Menneneena;



OTIUCBIBATh OOIIME XUMHUYECKHUE CBONCTBA HEMETAIOB C MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MIIM POJIHOTO) SI3bIKA U S3BIKA XUMUH;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHHUS PEaKIUN, XapaKTePU3YIOIIUX XUMUUYECKHE CBOMCTBA HEMETAJUIOB M MX COCIMHEHUMU, a TAKXKE AJICKTPOHHBIC
yYpaBHEHUS MMPOIIECCOB OKUCICHUS-BOCCTAHOBIICHHUS;

YpaBHEHUS AJIEKTPOJUTUUECKON TUCCOIMAIIUH; MOJIEKYJISIPHBIC, TTOJHBIE U COKPAIlICHHbIC HOHHBIC YPABHEHUS PEAKIIMM ¢ y4aCTUEM 3JIEKTPOJIUTOB;
yYCTaHaBIUBATh MPUUYUHHO-CJICJICTBEHHBIE CBS3H MEXKITY CTPOCHHEM aTOMa, XUMHUYECKOUW CBA3BIO, TUIIOM KPUCTAIUTMYECKON PEIICTKH HEMETAIUIOB U UX
COCIMHEHUH, MX OOIUMU (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

OTIMCHIBATh XMMHYECKHE CBOMCTBA BOJIOPOJIA, TAJIOTEHOB, KUCIOPOJa, cephl, a3ota, (ocdopa, rpadura, anmmasza, KpeMHUS U UX COCAMHEHHH C
MTOMOTIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

OTUCBIBATh CIIOCOOBI YCTPAHEHUSI 3KECTKOCTH BOJIbI M BHIIMOJHATH COOTBETCTBYIOIIMN UM XUMHUYECKHI SKCIIEPUMEHT;

BBITIOJTHATH, HAOTIOATh U OMUCHIBATh XUMHYECKUI IKCIIEPUMEHT TI0 PACIIO3HABAHUIO MOHOB BOJOPOJA U aMMOHUS, Cyab(dar-, kapOOHAT-, CUIMKAT-,
docdar-, xmopua-, OpoMuI-, HOAUI-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIEI0BATh CBOMCTBA METAJIOB U UX COCMHEHUH, peIIaTh SKCIIEPUMEHTANIbHBIE 3a1a4n 0 TeMe «HemeTtamby;

OTIMCHIBATh XUMHYECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SA3bIKA XUMUH;

MIPOBOJIUTH PACUYETHI 10 XUMHUYECKUM (HOPMYJIaM U YPaBHEHHSIM PEAKITUN, TPOTEKAIOIINX C YUaCTHEM HEMETAJIOB U UX COSTUHEHUN.
MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yyamuiics 10J15KeH ymemp:

OpraHU30BBIBATH y4EOHOE B3aMMOJCHCTBHE B IpyIIe (pacnpeAessTh PO, T0TOBapUBaThCs APYT C APYTOM H T. 1.);

MpeBUJIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUICKTUBHBIX PEILICHUM;

MOHUMATh MPUYHUHBI CBOET0 HEYCIIeXa U HaXOAUTh CIIOCOOBI BHIXOA U3 3TOM CUTYaIUU;

B JIMAJIOTE C YYUTEJEM YYHUThCS BbIpaOaThIBaTh KPUTEPUU OLICHKU U OTPEIENATh CTENEHb YCHEIIHOCTH BBIIOJHEHUS CBOEH paboThl U pabOThl BCex,
UCXOJSl U3 UMEIOIINXCSI KPUTEPUEB, COBEPIIICHCTBOBATH KPUTEPUU OLIEHKU U MOJIb30BaTHCSI MU B XOJI€ OLIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUs, apryMEHTHUPY €€;

MOATBEPKIaTh apTyMEHTHI (paKTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyILIATh APYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3PEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBIIAATH pedepar mo onpeaeaeHHon hopme;

OCYILIECTBIISITH KOCBEHHOE Pa3AeUTENIbHOE 10KA3aTeNbCTBO.

Tema 4. llpakTukym 2. CBoiicTBa coequnenuii HemeTasoB (3 u)?

1. Pemenue skcnepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynna raioreHoBy. 2. Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teme«l loarpynna kuciopoaay.
3. Pemenne skcnepuMeHTaNbHBIX 331a4 1o Teme «lloarpymnma azota». 4. Pemenne skcnepuMeHTanbHbIX 3a1a4 no teme «lloarpynna yriaeponay. 5.
[Tonyuenue, coOupanue u pacro3HaBaHHE ra3oB.

IIpenmeTrHble pe3yabTaThbl 00y4eHUs!



VYyamuiics X0JI2KeH ymems:

oOpamiarbcs ¢ 1a00paTOPHBEIM 000PYIOBAaHHEM U HAarpeBaTeIbHBIMU MPHUOOPAMH B COOTBETCTBUY C MIPABUIIAMH TEXHUKH 0€30T1aCHOCTH;
Ha6JHO[[aTI) 3a CBOMCTBAMH HEMETAJIJIOB M UX COGI[I/IHGHI/If/'I U ABJICHUAMU, HPOUCXOIAIMUMHA C HUMU;

ONHNCHIBATH XUMHYECKHI SKCIICPUMCHT C IIOMOLIBIO €CCTCCTBECHHOI'O (pyCCKOFO nim pOI[HOFO) SA3bIKa U A3bIKa XUMUU,

ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM IMPOBCACHHOT'O SKCIICPUMCHTA.

MeranpeaMeTHble pe3yabTaThl 00y4eHH

Yyamuiics 10J17KeH ymMems:

OTIPEENATh, UCXO01 U3 yueOHOM 3a/1auM, He0OX0JMMOCTh UCIIOJIb30BaHuUs HAOIIOACHUSI T SKCTIEPUMEHTA.

Tema 5. O0001mIeHHE 3HAHNH 10 XUMMH 32 KYPC OCHOBHOM MIKOJbI. (10 4)

[Tepuonnueckuii 3axoH u Ilepuoanyeckas cucrema xumMmudeckux 3neMeHToB . . MenaeneeBa. ®uznueckuii CMBICH MOPSAIKOBOTO HOMEpPA AJIEMEHTA,
HOMEPOB MEPHUOJA U TPYIIBI. 3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB U MX COCAMHEHUHN B MEPHOJAX U IPyNIax B CBETE NPEACTABICHHN O
CTPOECHHMH aTOMOB JJIEMEHTOB.

3Ha4yeHUE MEPUOJUYECKOTO 3aKOHA. BUIBI XMMHUYECKUX CBSA3€H M THUIBI KPHUCTAUIMYECKUX PEIIETOK. B3aMMOCBSA3b CTPOECHMS M CBOMCTB BELIECTB.
Knaccudukanus XuMHUYECKUX peakuii MO pa3IudHbIM MPU3HAKaM (YHCIIO U COCTAaB Pearupyrouux u o0pa3yromuxcs BellecTB; HaJuune

rpaHulbl pasgena (as; TerioBoil ApdeKkT; U3MEeHEHUEe CTereHell OKUCICHHUS aTOMOB; HCIIOJIb30BaHUE KaTallM3aTopa; HamlpaBieHHE MPOTEKaHUS).
CKOpoCTh XMMHUYECKUX peakuuid M (QaxkTopsl, Biusiomue Ha Hee. OOpaTUMOCTh XMMHMYECKUX pEaKUUid M CIOCOOBl CMEIICHHS] XUMHYECKOTOo
paBHOBECHS.

[IpocTeie u croxHbIE BenlecTBa. MeTaiibl 1 HeMeTaJlIbl. ['eHeTHdecKue psAibl MeTallla, HEMETaUIa U NepexXoaHoro Meramuia. OKCHIbIM THAPOKCUIBI
(ocHOBaHMS, KHUCIOTHL, aM(oTepHble TUAPOKCUIBI), coiu. Mx cocrtaB, kinaccudukanuss ¥ oOHIMEe XMMUYECKHE CBOICTBA B CBETE€ TEOPUU
ANEKTPOJUTUYECKON JUCCOLMAIINY.

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHUs

Yyamuics J0JKeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHUE COOBITHUS, CBA3AHHbBIE C PA3BUTUEM XMMHH M OOIIECTBA; JOCTUXKEHUS B 00JIACTH XUMHH U KYJIbTypHBIE
Tpaauuuu (B 4aCTHOCTH, HAYYHbIE TPAJUIMU) CBOEH CTpaHbl, OOLIEMHPOBBIC AOCTHKEHHS B OONACTH XMMHH, OCHOBHBbIC NMPUHIUIBI U IpPaBHUIIA
OTHOIICHHUS K PUPOJE; OCHOBHI 3J0POBOTO 00pa3a )KHU3HU U 3710POBbECOEpPErarouX TEXHOIOTUH;

MIpaBUJIa TIOBEJICHHS B YPE3BbIUANHBIX CUTYAIUAX, CBA3AHHBIX C BO3JCHCTBHEM Pa3IMYHbIX BEIECTB; OCHOBHBIE MIPaBa U 00S3aHHOCTH TpakJaHUHA (B
TOM YHCJI€ YYallerocs), CBsI3aHHbIe C INYHOCTHBIM, MTPO()ECCHOHATBFHBIM U )KU3HEHHBIM CaMOOTIPE/IEIICHUEM;

COIMANIFHYIO 3HAUMMOCTh U COJIepKaHue mpodeccuil, CBSI3aHHBIX ¢ XUMHUEH;

UCNBIMBIEAMb. TYBCTBO TOPAOCTU 32 POCCUMCKYI0 XMMUYECKYI0 HAYKY U YBAKEHHME K MCTOPUHU €€ PAa3BUTHSA; YBAKEHHE M MPUHATHE JOCTHKEHUM
XUMHH B MUPE; JIO00BH K MPHUPOJIC; YBAKEHUE K OKPYXKAIOMINM (y4alllUMCSI, YYUTENAM, POJUTENSM U JIp.) — yYMETh CIIYIIaTh U CIBIIIATh MapTHEpa,
MpHU3HABATh MPABO KAKJIOTO HAa COOCTBEHHOE MHEHME, MPUHUMATh PEIICHHS C YYETOM TMO3MIMHA BCEX YYAaCTHHMKOB; YYBCTBO NPEKPACHOTO U



ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPALLECHUN; CAMOYBAKEHHUE U SMOLMOHAIBHO-TIOJIOKUTEIIBHOE OTHOIIEHUE K
ceOe;

npu3Hagamsp: CHHOCTH 3JI0POBbS (CBOETO U APYIHX JIIOJCH); HEOOXOIMMOCTh CAMOBBIPKEHHSI, CAMOPEATH3AINHY, COIIMATIHLHOTO MTPU3HAHUS;
0CO3HAGamb: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAMOCTOSITEJIbHBIM MOCTYIKaM U JAEUCTBUSIM, OTBETCTBEHHOCTb 32 UX PE3YJbTaThl; FOTOBHOCTD (MU
HErOTOBHOCTB) OTKPBITO BBIpAXKaTh U OTCTAaUBATh CBOIO MO3UIIMIO U KDUTHHYHO OTHOCUTHCS K CBOUM MOCTYIIKAM;

npoaenamep: SKOJIOTMUECKOE CO3HAHME; J00pOKEIaTeIbHOCTb, TOBEpUE U BHUMATEIBHOCTh K JIIO/SM, TOTOBHOCTh K COTPYIHUYECTBY U JIpyxOe,
OKa3aHHI0 TIOMOIIM TEeM, KTO B HEH HyXKJaercs; O0OOOLIEHHBIH, YCTOWYMBBIM M W30MpaTeIbHBbIA I03HABATEIbHBIM MHTEpEC, WHHULHUATUBY U
J0003HATENBHOCTD B U3YYEHUH MUpa BEILIECTB U PEeaKLUii; IelIeyCTPEMIIEHHOCTh U HACTOMYHUBOCTD B IOCTH)KEHUH 11eNIel, TOTOBHOCTh K IIPE0I0JICHUIO
TpyAHOCTEN; YOEKIEHHOCTh B BO3MOXKHOCTH MO3HAHUS MTPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOTO MCIOIb30BAaHUS JOCTHKEHUM HAYKU U TEXHOJOTUH AJs
pa3BUTHs OOIIECTBA;

yMemsb: YCTAaHABIUBATH CBS3b MEX]Y LIENbI0O U3yUYEHUS XUMUU U TEM, JJI YEro OHa OCYIIECTBISETCS (MOTHMBAMH); BBIIOJIHATH KOPPUTHUPYIOIIYIO
CaMOOIIEHKY, 3aKJIIOYAIOILIYIOCS B KOHTPOJIE 3a MPOILIECCOM M3YyYEHHs] XUMUU U BHECEHHMH HEOOXOJMMBIX KOPPEKTUBOB, COOTBETCTBYIOLIUX dTanam U
crioco6aM M3y4eHHUs! Kypca XMMHH; BBIOJIHATh PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKIIIOYAIOIIYIOCS B OLIEHKE Mpoliecca U pe3yibTaTta U3ydeHHs Kypca
XUMHUHU OCHOBHOW IIKOJIBI, TOABEACHUN UTOTOB HA OCHOBE COOTHECEHMS 1IEJIEN U PE3YIIBTATOB;

CTPOMTh JKU3HEHHBIE U MPO(ECCUOHANBHBIE IUIaHBl C YY€TOM KOHKPETHBIX COLIMAIbHO-MCTOPUYECKUX, NMOJIUTUYECKUX U SKOHOMUYECKHUX YCIOBM;
0CO3HaBaTh COOCTBEHHbIE IEHHOCTU U COOTBETCTBUE MX

IIPUHUMAEMBIM B JKU3HU PELICHHUAM; BECTU IHAJIOr HA OCHOBE PaBHOINPABHBIX OTHOIIEHUHI M B3aHMHOI'O YBa)KCHHS; BBIAECIISATh HPABCTBEHHBIM aCIICKT
MOBEJICHUSI U COOTHOCHUTH MOCTYNKH (CBOM M APYIMX JIOAEH) U COOBITUS C MPUHATHIMH ATUYECKMMU HOPMaMH; B MpeAeiax CBOMX BO3MOKHOCTEH
IIPOTHBOJEHCTBOBATh ACHCTBUAM U BIMSHUAM, IPEICTABISIOIINM yrpo3y *KHU3HH, 3J0POBbIO U O€30I1ACHOCTH JINYHOCTH U OOLIECTBA.



Ilnannpyemble pe3yJbTaThbl 00yUeHUsI:

BbINyCKHUK HAY4YUTCH:

* OIMCBHIBATh CBOMCTBA TBéleI)IX, KHUIAKHUX, ra3oo6pa3me BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

® XapaKTe€pu3oBaTb BCHICCTBA IIO COCTaBy, CTPOCHHUIO H CBOfICTBaM, YCTaHABJIIMBATL TIPUYUHHO-CICACTBCHHELIC CBA3HM MCKAY JaHHBIMHU
XapaKTCPUCTUKAMU BCIICCTBA,

® paCKpbIBaTb CMBICII OCHOBHBIX XWMHUYCCKHUX TMOHATHH «aTom», «MOJICKYJia», «XAMHYECKHI OJIEMCHT», «IPOCTOC BEHICCTBO», «CJIOKHOC
BCIICCTBO», «BAJICHTHOCTB), UCITIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUH,

* 1300paXkaTh COCTaB MPOCTEHIINX BENIECTB C MOMOIIBIO XUMHUYECKHX (OPMYJ M CYIIHOCTh XMMHUYECKHX PEAKIHH C MOMOLIBI0 XMMHUYECKUX
YPaBHEHU;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MACChbl BEIIECTB, @ TAKXKC MACCOBYIO JOJIO XMMHUYECKOTO 3JICMCHTA B COCAUMHCHUAX
JJIs1 OLIEHKU X HpaKTquCKOfI 3HAYUMOCTH,

¢ CpaBHHUBATh 110 COCTaBy OKCHJIbl, OCHOBAHUs, KUCJIOTEI, COJIN;

* KJITacCU(UIUPOBATh OKCU/IbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BAThCS 1A0OPATOPHBIM 00OPYJOBAHNEM M XUMUYECKOH MOCYAOH;

* IPOBOJIUTh HECJIOXHbIE XMMHUYECKHE OMbBITHI M HAOIIOAECHUS 33 W3MEHEHUSMM CBOMCTB BEIIECTB B IPOLIECCE MX MPEBpalleHUi; COOMI0IaTh
IIpaBUJIa TEXHUKU 0€30MaCHOCTH IIPU MPOBEIECHUH HAOIIOICHUH U OTIBITOB,;

* pa3In4aTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYH, MOJIb3YACh MHAMKATOPAMHU; OCO3HABAaTh HEOOXOIUMOCTh COOMIOIEHHSI Mep 0€30MMacHOCTH
IpU OOPALIEHUH C KUCIOTAaMH U IIEJI0YaMU.

* pacKpbIBaTh CMBICII Ieproanyeckoro 3akoHa /. . Menneneesa;

* OIIMCBIBATh U XapaKTepU30BaTh TAOINYHYIO (POPMY MEPHOJUUECKON CUCTEMBl XUMUYECKUX IEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SAJEP U PACIPENEICHUE YHUCIIA IEKTPOHOB IO JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHUX JIEMEHTOB MaJIbIX
IIEPUOJIOB NIEPUOIUYECKON CUCTEMBI, a TAK)KE KaJMsl U KaJIbLUs;

* pa3nuyaTh BUJbl XMMUYECKOM CBS3U: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOISAPHYIO U METAJUIMUECKYIO;

* 1300pakaTh 3JIEKTPOHHO-MOHHbIE (DOPMYIIbI BEIIECTB, 00pa30BaHHBIX XUMHUUECKUMHU CBSI35IMH Pa3HOTO BUJA;

* BBISIBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTANINYECKUX PEMIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITIMYECKHUX;

* XapaKTepu30BaTh XMMHUYECKHE HJIEMEHThl U MX COEIUHEHHsS Ha OCHOBE IOJIOKEHMsI SJIEMEHTOB B MEPUOJUUYECKON cucTeMe U 0COOEHHOCTEH
CTPOEHHUS UX aTOMOB;

* XapaKTepU30BaThb HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUYECHHE IEPUOJMYECKOrO 3aKOHA U IEPUOJUYECKON CUCTEMBI XMMHUYECKUX JJIEMEHTOB
. . MenneneeBa; * 00bACHATh CYyTh XUMHUYECKUX MPOLIECCOB U MX MPUHIMITHAIBHOE OTINYNE OT PU3HUECKUX;

* HA3bIBaTh [IPU3HAKHU U YCIIOBUS NIPOTEKaHUSA XUMUYECKUX PEaKLIM;



* YCTAHABJIMBAThH MPUHAJICKHOCTh XUMHUUECKOHN PEaKIUU K OTPEACIEHHOMY TUITY TIO OJHOMY M3 KJIaCCU(HUKAIIMOHHBIX TPU3HAKOB: 1) 0 yncity 1
COCTaBYy MCXO/IHBIX BEIIECTB U MPOJYKTOB PEAKINH (PEaKIIMK COCTMHEHUS, PA3JIOKEHHS, 3aMEIICHUs] 1 0OMEHa); 2) TI0 BBIICIICHUIO WIIH MOTJIOMICHUIO
TEIUVIOTHl (peakUuu SK30TEPMUYECKHE M JHJOTEPMHUYECKHE); 3) M0 M3MEHEHHUIO CTENEHEH OKHUCIEHHUS XUMHUYECKHX JJIEMEHTOB (peakiuu
OKHCITUTEILHO-BOCCTAHOBUTEINBHBIC); 4) IO 00paTUMOCTH Tpoliecca (peakiuu 00paTuMblie 1 HEOOpaTuMBbIe);

* COCTaBJIATh YPAaBHEHUS NIEKTPOJUTUYECKON JHUCCOLMALMUA KHUCIIOT, IIEJI0YEH, COJICH; IOJIHBIE U COKpPAIIEHHbIE MOHHBIC YPAaBHEHMs PEaKIUI
0oOMeHa; ypaBHEHHS OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKTHl XMMHUYECKUX peakuuid Mo QopmyinaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPENENATh HCXOIHbIE BELIECTBA IO
(dhopmMynamM/Ha3BaHUSAM IPOAYKTOB PEAKIINH;

* COCTaBJISITh YPaBHEHMs PEaKIMil, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH («LEMOYKe») MPEBPALICHUI HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX
KJIaCCOB;

* BBISABJIATH B IIPOIIECCE FKCIIEPUMEHTA TPU3HAKHU, CBUAETEIBCTBYIOLIUE O MPOTEKAHUN XUMUUYECKOH peakinu;

* IPAUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* OIIpENIENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIOT U IeJI0Uel M0 U3MEHEHUIO OKPAaCKU WHINKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE pEaKnH, OATBEPKAAIONINE HATMYUE B BOJHBIX PAaCTBOPAX BEIIECTB OTJIEIbHBIX HOHOB

* ONIPEAETATh NPUHAUICKHOCTh HEOPraHNYECKUX BELIECTB K OJHOMY M3 U3yYEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETaJJIbl, OKCH/Ibl, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMyYJIbI HEOPTAHUUECKUX COETUHEHUH 110 BAJIEHTHOCTSIM U CTETEHSAM OKUCIIEHUS 3JIEMEHTOB, a TAK)XKe 3apsiiaM MOHOB, YKa3aHHBIM
B Ta0JMIle PACTBOPUMOCTH KHCIIOT, OCHOBAHHUM U COJIEH;

* OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (U3NYECKUX U XMMHMUYECKMX CBOMCTB IPOCTHIX BELIECTB (METAUIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJIOB, 00pPa30BaHHBIX MIEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOWCTBA, XapaKTepHbIE AJIs TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEePHbIE IS KAXKIO0Ir0 U3 KJIaCCOB HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKLUH, TOATBEPKAAIOINX XUMUUECKNE CBOMCTBA HEOPTraHNYECKUX BEIIECTB: OKCUI0B, KUCIIOT, OCHOBAaHUM U COJIEH;

* OIIPENENISATH BEIECTBO-OKUCIIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJISTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (U1 U3y4EHHBIX PEaKLUii) 10 MPeI0KEHHBIM CXeMaM PEeaKIHii;

* [IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAIOLINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB;

BoinycKkHUK noyuunm 603MO0MCHOCHb HAYYUMbCA:
* 2PAMOMHO 0OPAWAMBCS C BeUeCMBAMU 8 NOBCEOHEBHOU HCUHU,
* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOJI02UYEeCKU Oe30NACHO20 N08eOeHUsl 8 OKPYlcatowell NpupooHol cpede;



* NOHUMAMb CMBICT U HEe0OX0OUMOCMb COON00eHUs NPeOnUCcanull, npeoiazaemvlx 8 UHCMPYKYUAX NO UCNONb308AHUIO NeKAPCME, CPeoCcms
ObLIMOBOU XUMUU U OP.;

* UCNOIL308AMb NPUOOPEMEHHbIE KI0Yesble KOMNEeMEHMHOCIU NPU 8bINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YUEHUIO CB8OUCME, CNOC0008
NOLYYEHUs. U PACNO3HABAHUSL BEUYECTE;

* pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3YS CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢ meKcmamu
VUeOHUKA U OONOTHUMENbHOU TUMEPAMYPOl, CNPABOYHIMU MAOTUYAMU, NPOSAGIAMb 20MOBHOCIb K YEANCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYHCOEHUU
Pe3yIbmamos 8blNOJHEHHOU pabombi;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUWeCmBaX U XUMUYECKUX NPOYeccax, KPUmudecku OMHOCUMbCSA K NCeBOOHAYYHOU UH@opmayul,
HedoObpOCO8eCmHOLL peKiame, Kacarowelucs UCNOIb308AHUS PA3TUYHBIX 8eUeCmE.

* 0CO3HABAMD 3HAUEHUE MeOPeMULeCKUX 3HAHULL 0I5l NPAKMUYECKOU 0essmelbHOCMU Ye08eKd,

* ONUCLIBAMb U3YHUEHHble 00LEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHAIU3d,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NepUuoOUHecKol CUCMeMbl XUMUYECKUX DJIeMeHMO8 Oisi 00bACHeHUus U Nnpedsudenus Ce0Ucms
KOHKDEMmHbLX 8eujecme;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCMBOM VelyOIeHUs 3HAHUL 00 UCIOPUU CIMAHOBIeHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMULU, NePUOOUYECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUICEHUAX HAYKU U MEXHUKU.

* COCMABIAMb MONEKYIAPHBLE U NOJIHbIE UOHHbBLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb NPUMEPDL PEAKYULL, NOOMBEPHCOAIOUUX CYUYECTBOBAHUE B3AUMOCEIAZU MENHCOY OCHOBHBIMU KILACCAMU HEOPSAHUYECKUX 8euecms;

* IPOCHO3UPOBAMb PE3YIbMANbL 8030€UCMEUs PA3TUYHBIX (DAKMOPOS HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyul,;

* IPOCHO3UPOBAMb PE3YIbMAMbL 8030€UCHEUs PA3TUYHBIX (DAKMOPO8 HA CMEWEHUE XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUe CBOLICMBA BeWeCmE Ha OCHOBe UX COCMABA U CIPOEHUS],

* IPOCHO3UPOBAMb CHOCOOHOCb BeWeCmead NPOABISIMb OKUCTUMENbHbLE U 80CCMAHOBUMENbHBLE CEOUCMBA C YUEMOM CMeneHell OKUCIEeHUs
INIEMEHMO8, BX00SAUUX 68 €20 COCMA8;

* BbIAGIAMb CYUECMBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MENHCIY 8eujeCm8amu 6 psody: NPoCmoe 8ewecmso — OKCUO — SUOPOKCUO — COJlb,;

* OP2aHU308b16AMb, NPOBOOUMb VUEHUYECKUEe NPOEKMbl NO UCCLEO08AHUIO CEOLICE 8EULeCME, UMEIOUUX BANCHOE NPAKMUYECKOe 3HAYEHUe.



Onucanne y4e0HO-METOAHYECKOr0 U MATEPHATBHO-TEXHHYECKOIr0 obecrnedyeHus
YuebHo — MeTOAUYECKOE O0ecrieYyeHHe

1.ITpumepHas mporpaMMa OCHOBHOTO 001ero 00pa3oBaHus 0 XUMUK (0a30BbIN YPOBEHB);

2.ABtopckasi mporpamma O.C.I'abpuensina, coorBerctBytomas denepanbHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy O CHOBHOTO
oOuiero o6pazoBanus U AonyuieHHas MuHucTepcTBOM oOpa3zoBanus U Hayku Poccuiickoit @enepannu (O.C.I'abpuenss [Iporpamma Kypca Xumuu
st 8-9 kaccoB oOmieoOpazoBarenbubix yupexaeHuit / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos . I'. HactonbHas kaura yaurtens. Xumust. 9 k .. Mertoandeckoe mocooue. — M.: Ilpoda, 2010r

4. Xumus. 9 k 51.: KorrposnbHbie 1 ipoBepodHbie padboThl k yueoHuky O. C. N'abpuensna «Xumus. 9/ O. C. I'abpuensn, [1. H. bepeskun, A. A.
VYmaxkosa u np. — M.: [Ipoda, 2009r.

S.T'abpuensn O. C., Ocmpoymos U. I'. Izydaem xumurio B 9 k i1.: lugaktuyeckue marepuainsl. — M.: biuk motroc, 2009r.

6.7 abpuensn O. C., Awykosa A. B. Pabodas terpans. 9 k 1. K yaeonuky O. C. INabpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

1.I'abpuenan O. C., Bockobounukosa H. [1. Xumusi B TecTax, 3afadax, ynpaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.

MaTepuajibHO-TeXHHYECKOe 0O0ecredeHue:

g oOydyeHus yyaluxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHusiMU DeepanbHOro rocy1apcTBEHHOrO0 00pa30BaTeIbHOIO CTaHIapTa
HeoOxouMa peaiu3alusi AEATeIbHOCTHOro mnoaxona. JledareabHOCTHBIM moaxox TpeOyeT MOCTOSHHOM Omophl Mpolecca OO0ydeHHsT XUMHUU Ha
J€MOHCTPAIIMOHHBIM AKCHEPUMEHT, MPAKTUYECKUE 3aHATHS M JabOpaTOpHBIE OMbBITHL, BBHIMOJHSIEMblEe ydamuMmucsa. KaOuHeT XMMHUU — OCHAIIEH
KOMIIJIEKTOM JE€MOHCTPAlIMOHHOTO U Jab0paToOpHOro 00OpyIOBaHUS 1O XUMHUU JUIsl OCHOBHOM IIKOJBI. B kaOuHeTe XUMUU OCYILECTBISIOTCS Kak
ypOYHasi, TaKk U BHEYpOUYHasi (OpMbI y4eOHO-BOCIIUTATENLHOM NEATENLHOCTH ¢ ydyamuMucsa. OcHaiienue B OoJiblieil yacTu cooTBeTcTBYyeT Ilepeunto
o0opynoBaHus KaOMHETa XUMHMHM U BKJIIOYAeT pa3jHyYHble THUIBl CPeACTB OOydeHus. boibllyio 4acTh OOOpYIOBaHHUS COCTAaBISIIOT Yy4eOHO-
MpaKTH4ecKoe U y4eOHO-I1abopaTopHOE 000PYAOBAaHME, B TOM YHUCIIE KOMIUIEKT HATypajbHBIX OOBEKTOB, MOJENH, MPUOOPHl U MHCTPYMEHTHI IS
MIPOBEJICHUS IEMOHCTPALUN U MPAKTUUECKUX 3aHATUHN, 1€MOHCTPALIMOHHbIE TaOIUIIbI, BUACO, ME/IMa OCHAIICHHE.

B koMmieKT TeXHUYeCKuX U UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX CPEJICTB 00Y4YEeHHUS BXOJAT: ammaparypa JUlsl 3amuceil 1 BOCIPOU3BEICHUS
ayauo- U BHJICOMH(OPMAINH, KOMIIBIOTEP, MYJIbTUMEIUA MPOEKTOP, JOCKAa C MHTEPAKTHUBHOW IMPHCTABKOM, KOJUJICKIUS MEAua-pecypcoB, BHIXOJ B
Hutepner.

Hcnionp30BaHne IEKTPOHHBIX CPEACTB O0Y4SHHS TIO3BOJISIOT:

® AKTUBU3UPOBATH JEATEIHHOCTH 00YUAIOIUXCS, OTYYaTh O0Jiee BEICOKME KaueCTBEHHbIE PE3YJIbTaThl 00yUEHUs;
e 1pu noarotoBke k EI'D oGecnieunBaTh caMOCTOSATENFHOCTD B OBJIA/ICHUH COJIEpKaHUEM Kypca .

e (¢opmupoBath UKT - KOMIETEHTHOCTb, CHOCOOCTBYIOIIYIO YCIEIIHOCTH B YUEOHON AEATENbHOCTH;

e (¢opmupoBath YVY/I;



HamypanvHoie 00vekmul

HarypanbHbie 00BEKTHI, UCMIOIB3yeMble B OOYUCHHH XMUMUH, BKJIIOUYAIOT B C€0sl KOJUICKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U CIUIABOB,
MUHEPAJIbHBIX YI00pEeHHH, MIacTMACC, KAy4yKOB, BOJIOKOH U T. II.

O3HakoMJIEHHE yUYalIuxcsi ¢ 00pa3aMu UCXOIHBIX BEIIECTB, MOJTYMPOAYKTOB M TOTOBBIX M3JIEIMM TIO3BOJISIET TIOJIYUUTh HATJISAIHOE MIPEACTABICHUE
00 9TUX MaTepHualiax, uX BHEIIHEM BHJIE, & TAK)KE O HEKOTOPBIX (PU3NUECKUX CBOMCTBAX.

XumuuecKkue peakmuevl U Mamepuaivl
OOpaieHre co MHOTHMH BeEIIeCTBaMU TPeOyeT CTPOroro COONIOACHUS TPaBUJI TEXHUKU O€30TaCHOCTH, OCOOEHHO IMPHU BBIMOJHEHUU OIBITOB

CaMUMU ydalllTUMHUCS. Bce H€O6XO)II/IMI)IG MCEPBI MPEJOCTOPOIKHOCTHU YKA3aHbI B COOTBETCTBYIOIUX JOKYMCHTAX U HHCTPYKIUAX.

Xumuueckasn nadopamopnasn nocyoa, annapamol u npuOOpsvl
Xumudeckasi ocy/a moApa3iesseTcsl Ha JBE TPYMIIBL: JJIs BHITIOJTHEHUS OTIBITOB YUAITUMUCS U IEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopsl, anmapatel ¥ YCTAHOBKH, UCTIOJIB3YEMbIC HA YPOKAX XUMHH, TIOIPA3IESIOT Ha OCHOBE MPOTEKAIOMINX B HUX (PU3HUECKUX U XUMUYECKHUX .

Mooenu

OObeKTaMU MOJICITMPOBAHUSI B XUMHH SIBJISTIOTCS aTOMBI, MOJIEKYJIBI, KPUCTAJUTBI, 3aBOJICKHE alapathl, a TAKKE MPOUCXOAIINE TTPOIIECCHI.

B npenogaBannn XuMUM UCTIONIB3YIOTCSI MOJICIIA KPUCTAJUTMUECKUX PEIIETOK anmasa, rpadura, cepsl, pocdopa, okcuaa yriaepona(1V), moBapeHHOU
COJIH, JIbJIa, HOJa, JKeJie3a, MeIU, MarHus, Habopbl MOJICJICH aTOMOB JJISI COCTABJICHHUS IAPOCTEPKHEBBIX MOJCIICH MOJICKYIL.

Yueonwvie nocoous na neuammnoii ocnoge

B npomecce 00ydeHHMs XMMHH HCIHOJIB3YIOTCS CIAEAYIOIIHME TAaOIUIbI TOCTOSHHOTO JKCroHupoBaHus: «llepromnueckas cucreMa XHUMHYECKHUX
anementoB .M. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH M COJieH», «DJIEKTPOXUMHYCCKUN PsiI HANPSHKEHUH METalIoBy,
«KpyroBopoT BelecTB B MPUPOIC» | JIP.

Jlyia opraHuzanyy caMOCTOSTENbHON PadoThl 0Oy4arolIUMXCs Ha ypoKaX HCHOJIB3YIOT pa3HOOOpa3Hble MUAAKTHUYECKHE MaTepuaibl: TeTpajud Ha
MEeYaTHOM OCHOBE WJIM OTAENbHBbIE padOuyue JUCThI — WHCTPYKIMH, KAPTOUYKU C 3aJaHUSIMH DPA3HOW CTENEHU TPYAHOCTH JUIS M3Y4EHUsT HOBOTO
MaTepuasna, CaMOIPOBEPKU M KOHTPOJIS 3HAHUHN yJalUXCA.

Jlns oGecrieyeHus 6€30MacHOTO TpyAa KaOWHEeTe XMMHM UMEeTCs:
® [IPOTUBOINOXKAPHBII HHBEHTAPh
® anTeuky ¢ HabOPOM MEIUKAMEHTOB U MEPEBI30YHBIX CPE/ICTB;
® HHCTPYKIHMIO 10 NMpaBuiiaM 0€301MacHOCTH TpyAa i 00ydaromuxcs
® KypHAJ perucTpaluy MHCTPYKTaXa 1o MpaBuiiaM 0€30MacHOCTH Tpy/Jia.



KaneHpgapHo-TemaTtnyeckoe MJIAaHMPOBaHUE NO XMMUKU B 9 Knacce 68 Yacos (24/H)

No | Tema u Tun ypoka Hara DJIeMeHTBHI COJlep:KaHUA Il1anupyemMsble pe3ybTaThl
o/ IIpeamerHbie Mertanpeamerubie Y'Y J{ JINYHOCTHBI
I e VY]
BBez(e}me. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUICCKHUX JIEMEHTOB U XUMHUYCCKHUX peakunﬁ. HepI/IOJIH‘IQCKI/Iﬁ 3aKOH U nmepuoaAnvecKrasi CucreMma
xumMudyeckux 3jaemMenToB J[.U.Menaeneena. (104.)
1. | XapakTepucTHKaxum Beomueni nacrpykrax no OT u Th. Hayuamca: xapakrepruzoBaTh PerynsiTuBHBIE: CTaBST y4eOHbIC dopmupyror
HUEeCKOTO dIeMEHTAa XapakTepuCcTHKa XMMHIECKOT0 XUMHUYECKHE DJIEMEHTHI 1-3 —T0 3aJ1a41 Ha OCHOBE COOTHECEHMS TOr O, OTBETCTBEHHOEC
dMeMeHTa 1o nonoxennsio s [CXI repuosa mo ux nonokenuro [ICXD | 9To y’Ke U3BECTHO U YCBOEHO OTHOIIIEHUE K
Ha OCHOBAaHHU €TI0 J.W. Menneneesa. &
J.1. Menneneena. y4alumcsi, ¥ TOro, 4To emié YUEHUIO
IT0JIOKCHHA B JIeMOHCTPALKA: MOZIE/IH ATOMOB Tlonyuam eo3modacHocms HEU3BECTHO
[Tepuoanueckou aneMERTOB 1-3 —To Neprozios Hayuumwvca: ONUChIBaTh n3ydeHHele | Ilo3HaBaTeabHBIE:CaMOCTOSITEIHHO
cUcCTEME 00BEKTHI KaK CHCTEMBI, IPHIMEHSS BBIJICIISIFOT ¥ (QOPMYITUPYIOT
1. . Menpeneesa JIOTHKY CUCTEMHOT'0 aHaJIH3a MIO3HABATENBHYIO LIENTb
KoMMyHHKaTHBHBIE: YOPMYIUPYIOT
COOCTBEHHOE MHEHHUE U TIO3UIIHIO,
3a/1a10T BOIPOCKI, CTOSAT MOHSTHBIC IS
napTHepa MOHATHUS
2. | CBoliCcTBa OKCUOB, XHMMHYECKHe CBOMCTBA OKCUJIOB, Hayuamcs: na3piBath o01IME PerynsituBHbIE: CTaBAT y4EOHYIO ITposBmstoT
KHCJIOT, OCHOBAHUIA U OCHOBAHHH , KMCJIOT, COIICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3a7ia4y, ONPEAEISAIOT YCTOWYMUBBIN
o TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIX OKCHIOB, KHCJIOT, HOCTIEZI0BATEIBHOCTE MPOMEXYTOUHBIX | y4eOHO —
COJICH B CBCTC TCOPHH Aucconuanny 1 OKUCIICHUA- OCHOBAHHH U COJIEN C TTO3ULINHU LeNei ¢ y4eTOM KOHKPETHOIO MMO3HABATEIbHEI
. yd P
SJIEKTPOIUTHICCKON BOCTAHOBIICHHA T3/1; IpUBOIUTH TIPUMEPEI PE3YIBTaTa, COCTABJISIOT IUIaH 1 il uHTEpEC K
JOUCCOIIMaIU U peakuuii, HOATBEPKAAOIINX aJTOpUTM AEUCTBUI HOBBIM
OKHUCJICHUSI- XMMUYECKHE CBOMCTBA: OKCHJIOB, IMo3naBaTenbHbIE: criocobam
BOCCTAHOBJICHUS KHCIIOT, OCHOBAaHUH, COJIEH; CaMOCTOSITENTFHO BBIICIISIOT pemeHus 3a1a4

OTIPEEIISATh BEIECTBO — OKHCIHTENh
U BEILECTBO —BOCCTAHOBUTEID B
OBP;

THonryuam 603modicnocms
HAY4UMbCs: TPOTHO3UPOBATH
CITIOCOOHOCTD BEIIECTBA TIPOSIBIISTH
OKMCIIUTENBHBIE UIIH
BOCCTAaHOBUTELHBIE CBOMCTBA C
YUYETOM CTETCHEH OKHUCIICHHS

(hOpMyIHPYIOT TO3HABATEIBHYIO 1IETb,
HCTIONB3YS OOIINE IPHEMBI PeIICHHS
3a7a4
KommyHukaTuBHbBIE!

KonTpons u onienka neicTBuit
mapTHepa




3JICMCHTOB, BXOJAIIIUX B €0 COCTaB

3. | AMdoTepHbIC OKCHIBI IonsiTue 0 nepexonHbIX dJEMEHTaXx. Hayuamca: xapakrepruzoBaTh PeryasiTuBHbIE: [IposBnstor

Y THIPOKCHUJIBI AmdporepHOCTb. 'eneTnyeckuii psj XMMHYECKHEe CBOMCTBa aM(pOTepHBIX | [IpHHUMAIOT M COXPaHSIOT y4eOHYIO JI0OpoXKenaTenhb
NEPEXOIHOT OJIEMCHTA. OKCHJIOB U THAPOKCHU/IOB, 3a7a4y, yYUTHIBAIOT BBIJICIICHHEIC HOCTb,0T3bIBYUB
Jlad.omert: 1.Ilonyqenne ruapokcuia HCIIOJIb30BATh MPU XapaKTEPUCTHUKE YUUTENEM OPUEHTHUPHI ACHCTBUS B OCTb, KaK
LIMHKA 1 HCCIIE/IOBAHHE €ro CBOHCTB BEIIECTB TOHATHE «aM(pOTEPHOCTh», | HOBOM Y4eOHOM MaTepuane B MOHUMAaHHUe

MIPOBOJUTH OTIBITHI, COTPYAHUYECTBE C YUUTENEM YYyBCTB
MOATBEPKIAIOIINE XUMUUECKUE Ilo3naBaTenbHbIC: JIpYTUXTIIOAEH U
cBOIicTBa aM()OTEPHBIX OKCHIIOB U CraBst 1 GpopMyIUpYIOT npodiemy comepexuBaHue
THJPOKCH/]IOB; ypOKa, CaMOCTOSITENIbHO CO3Jat0T uMm
IHonyuam 6o3mooicHocmb AJTOPUTM AEATENbHOCTH MPU PELIeHNN
Hay4umsCs. OCO3HABaTh 3HAUCHUE pOOJIEMBI
TEOPETUYECKUX 3HAHUN IS KoMMyHUKATHBHBIE!
[IPAKTUYECKOU AEATEIbHOCTH [TposiBAAIOT aKTUBHOCTBH BO
YeJI0BEKa B3aMMOJEICTBUM IS PEILICHUS

IIO3HABAaTCIbHBIX H

KOMMYHHMKATHBHBIX 3a7a4(3a1al0T

BOITPOCHI, (POPMYIHPYIOT CBOU

3aTpyIAHEHUS, IPEIAaraoT MOMOILb B

COTPYIHUYECTBE)

4. | Ilepuoanyeckuii Crpykrypa IICXD JI.W. Menneneesa. Hayuamca: onuceIBaTh 1 PeryjasiTHBHbIE: Omnpenensior
3aKOH U Crpoenne atoma. PU3NIECKHIA CMBICT XapaKTepu30BaTh TAOIUYHYIO [InanupyroT cBOM NEUCTBYS B CBOIO JINYHYIO
I TOPSIIKOBOTO HOMEpA, HOMEpa nepuona, | gopmy [ICXD JI.1. Menzeneesa; COOTBETCTBHUH C IIOCTABJIEHHON MIO3ULIUIO,

CpHONMHICCKad HOMEpA IPYIIBI XHMUIECKOT0 3JIEMEHTA | neaTh YMO3AKIIOUCHUS O XapaKTepe | 3aJadeil v YCIOBHSAMHE €€ pealn3aliui aJIeKBaTHYIO
CHCTCMa B TICXD 1. Menneneesa. TIpWHHbL | y3vepenns cBOMCTB XMMUHECKHX nuddepentmpo
. Y. Mennenecsa B M3MCHCHHA CBONCTE XUMUIECKIX 3JIEMEHTOB ¢ yBeludeHueM 3apanos | Ilo3HaBaTelbHbIE: CTABAT BAHHYIO
CBETE YUEHHS O EJ;EBI:ZE”;?(BHI/I rl;;j ?:inri:;izi ATOMHBIX sLep. u (I)Op%v[yﬂl/lpy}OT LU | IPOoOIeMbI CaMOOLIEHKY
CTPOCHMH aTOMa nomrpymmax [ICX JLIL Menneneesa, Tlonyuam 03moHcHOCTb YPOKa; 0CO3HaHHO H IIPOU3BOIEHO CBOHX YCIIEXOB

JleMOHCTPAINSE: pasTHIHEE BOPME] HAYUUMbCA, TIPUMEHSTH 3HAHHA O CTpOSIT B yCTHOM M MMUCEMEHHOU opme | B yuede
TaOIHIl IEPHOANICCKON CHCTEMBI. 3aKOHOMEPHOCTSIX MEPUOINYECKON .

Jla6.onbIT: 2. MonennpoBanue CHCTEMBI XUMUYECKHUX IIEMEHTOB KomMyHHKaTHBHBIE! .

noctpoeHus Ileprnoanyeckoil cucteMsl | Juist OOBSCHEHHS U IPEABUACHHS Branenne MOHOIIOT THECKON 1

J .. Menneneesa CBOMCTB KOHKPETHEIX BEIIECTB JIMaTOrIIECKOH popmMamHu pedn

5. | Xumuueckasa XuMHYECKasi OpraHu3alys )KUBON U Hayuamcsa: xapakrepu3oBaTtb PeryasituBHBIE: paboTaTh 110 IDIAHY, DopMupoBaHuE
OpraHM3aINs KUBOH HEKHUBOM MTPUPOABIL. XI/IMI/I‘ICCISI/Iﬁ XUMHWYECKHH COCTaB KUBOU KIETKH; | ACTONb3YA CHeLHaIbHO MoA0OpaHHbIE | OTBETCTBEHHOI'O

o COCTaB S1Ipa, MAHTUU U 36MHOHM KOPBL. | COCTaB spa, MAHTHU 3€MHOM KOPBI, | CPEICTBA. Y MEHHE OLEHHUTH CTEICHb OTHOLIEHHUS K
Y HEKNBOM HPUPOJIBL XUMHUYECKUE FIIEMEHTHI B KJIETKaX THonyuam eozmodicnocms ycIiexa WM HEYCIeXa CBOeH YYEHUIO

JKUBBIX OPTaHU3MOB. Makpo- 1
MHKPODJIEMEHTBI.
JemoncTpaums:Mopenb CTpoeHus

HAy4umoCs. OOBSICHATH MHUP C TOYKH
3PpCHUS XUMUUN

JACATCIBHOCTH
ITo3naBarteabHbIE: AHAJIM3HUPOBATD,
CpaBHUBATHL U O606IIIaTL N3Yy4UYCHHBIC




3€MHOTO I1apa B MOMEPEUHOM
paspese

noHATHsL. CTPOUTH JOrMYeCcKoe
paccyKJeHue, BKIII0Uasi yCTAHOBJICHUE
MPUYMHHO — CJIEICTBEHHBIX CBS3EH.
[MpencTBnaTe MHGOPMALIUIO B BUIE
pHUCYHKa

KoMMmyHuKaTHBHBIC:

OTtcrauBaTh CBOIO TOUKY 3PEHHUS,
TPUBOANTH aPTYMEHTHI, TOJTBEPIK s
ux (akTamu

Knaccuduxarus OG6o01IeHne CBeICHH 0 XUMUUeCKUX | Hayuamcs: yCTaHABIUBATH PeryasiTuBHbIE: Omnpenenstor
XUMHYECKHX PEaKIUil peakumsx. Knaccudukanms MPUHAIISKHOCTh XUMHYECKOM BriBUraroT BepcHH perieHus BHYTPEHHIOIO
XMUMHUYECKHUX PEAKIM 0 pa3IMYHbIM | PeaKluH K ONMpeeIEHHOMY TUILY 10 | MPOOJIEMbI, 0CO3HABATh KOHEUHbIH MO3ULIAIO
1o pagﬂanBIM OCHOBAHUSIM . OAHOMY U3 KJ'laCCI/I(i)I/IKaLH/IOHHI)IX pe3yabTat o6yqa}0Lu1/1xc;[
OCHOBAaHUAM COCTaBY U YHCIY PEATUPYIOIIUX U NIPU3HAKOB: 1) IO YKCITy U COCTABY Ha YPOBHE
00pa3yrouXxcs BEECTB, TEIUIOBOMY | MCXOJHBIX BEIIECTB M MPOJYKTOB Ilo3naBaTesbHBIE: THIOJIOXKUTEIEHOT
a¢dekry, peakiuu (peakiyu COeTUHEHMUS, BhIOHpaIOT OCHOBAHUS M KPUTEPUH ISl | O OTHOIICHHUS K
HATPaBJICHUIO, N3MEHEHUIO CTCIICHEH | pa3jioKEHHs, 3aMeIeHUs 1 O0MeHa); | Kiacch(UKanum 00pa30BaTeIbHO
OKHUCIICHHSI DJIEMEHTOB, 00pa3yIoIInuX 2) 10 BBIICIICHHUIO HITH [TpeobpazoBbiBaTh HHPOPMALIUIO U3 MYy Tporeccy,
pearupyromnme BerecTna, dase, HOMJIOLICHHIO TETJIOTH (peaKuuy OZIHOTO BH/IA B IPYTOH U BBIOMPATh ISl | IOHUMAIOT
UCIIOJIb30BAHMIO KaTajIu3aTopa. IK30TEPMHUUYECKUE U ce0st ynobHyto Gopmy pukcarmu HEOOXOIMMOCTh
JIad. onbITHI: SHAOTEPMHUYECKHUE); npeacTaBiIeHUs HHPOpMauK YUCHUS
3. 3amMmeleHune Keae30M MEIH B 3) 110 U3MEHEHHIO CTEEHEH
pactBope cynbdara meau (I1) OKHCIICHHSI XUMUYECKHX 21eMeHTOB | KoMMyHMKaTHUBHbIE:
(peakMy OKHCIUTENBHO- OTcTanBaTh CBOIO TOUKY 3pPEHHS,
BOCCTaHOBUTEIIBHEIE); HPUBOJHUTH apPIYMEHTHI, IOATBEPXKIast
4) 10 06paTHMOCTH TIpoIecca ux ¢akramu. Paznuuate B ycTHOI peun
(peakiu oOpaTUMBbIE 1 MHEHHE, JT0Ka3aTeIbCTBA, THIIOTE3bI,
HEOOpaTHMEIE); TEOpHH
Tonyyam 603M0OHCHOCTD HAYUUBCA:
COCTaBIISITh MOJICKYJIIPHBIE U
TIOJTHBIE HOHHBIE YpaBHEHHUS 110
COKpAILEHHBIM HOHHBIM
YpaBHEHHSM.
ITonsarue o CKOpPOCTH ITonsiTHE O CKOPOCTH XUMHUUYECKOH Hayuamca: nazpBath hakTopHI, PerynsiTuBHblie: [IposBnstoT
XUMHUYECKOL peakiuu. OakTOpHI, BIHUAIONINE HA BIIMSIFOLIIME HAa CKOPOCTh CaMOocCTOsTeTbHO O0OHAPYKHUBAIOT U YCTONYMBBIH
CKOpPOCTh XUMHUYECKUX PEaKIIN. XUMHYECKOH pEakIiy U OOBSICHITH hopMyIHPYIOT TIpOOIIEMY. yaebHo —
peaxtnn JemMoncTpanuu: UX BIIMSHHE HA CKOPOCTb TIO3HaBATEJbHEI
3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaKiny; Ha3bIBaTh IMo3HaBaTesbHbIE: i mHTEpEC K

XMMHYECKOH PeakIiy OT TIPUPOIBI
pearupyrommx BemecTs.

(haKTOpPHI, BIHAIONIIE HA CMEIICHIE
XUMHIYECKOTO PABHOBECHSI.

Borasisior TIIPUYHUHBI U CIICACTBUA
SIBJICHHI. CTpOiIT JIOTHYCCKHUC

HOBBIM OOIIIM
criocobam




3aBUCUMOCTh CKOPOCTH XMMHYECKOI
peaxiyy OT KOHLEHTpaI1H
pearupyromux BeecTs.
3aBUCUMOCTb CKOPOCTH XMMUYECKOI
peaxIyy OT IIoIAaAN
COIPUKOCHOBEHMS PeartpyroImx
BEILECTB («KHISILU CII0W»).
3aBUCUMOCTh CKOPOCTH XUMUYECKOH
peaxuu ot

TeMIIepaTyphl pearkpyroumx
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOW PEaKIMH OT

MPUPOJIBI pEATUPYIOIIUX BEIIECTB HA
IIpUMeEpe B3aUMOAEHCTBUN KUCIIOT C
MeTaJjulaMu. 5. 3aBUCUMOCTb
CKOPOCTH XMMUYECKON peaKknuu OT
KOHLEHTPAIUU Pearupyromux
BEILIECTB Ha MpHUMeEpe
B3aUMOZEHUCTBUS LINHKA C COJISTHOM
KHUCJI0TOM pa3JIndHON KOHLIEHTPALUH.
6. 3aBHCUMOCTH CKOPOCTH
XMMHUYECKOH peakiiy OT IJIOMaax
COIPHUKOCHOBEHUS pearupyroIux
BEIIIECTB.

7.MopenupoBaHue «KUIISILLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKklUy OT
TEeMIIEpaTyphl PEarupyIOIINX BEIIECTB
Ha MpUMepe B3aUMOJCHCTBUS OKCHIA
memu( 11) ¢ pactBopom cepHOi
KHCITOTBI Pa3JIMYHOA TEMIEPaTyphl

Tonyuam eo3modcnocme
Hay4umsCcs: NPOTHO3UPOBATh
pe3yNbTaThl BO3ACHCTBUS
pa3aYHBIX (PAaKTOPOB HA M3MCHEHHE
CKOPOCTH XUMUYECKOU PEaKIH;
MIPOrHO3UPOBATH PE3YJIbTATHI
BO3JCUCTBHSI pa3IMyYHbIX (DAKTOPOB
Ha CMelIeHUEe XUMUYECKOTO
PaBHOBECHS

paccyxIIeHusl, yCTaHABINBAIOT
MPUYHUHHO — CJIEACTBEHHBIE CBSA3U

KoMMmyHuKaTHBHBIC:

Y4YNUTHIBAIOT pa3HbIE MHEHUS U
CTpPEMSITCS K KOOPIMHALINK PAa3JINIHBIX
MO3UIIMH B COTPYIHHYECTBE,
(hopMYyIHPYIOT COOCTBEHHOE MHCHHUE H
TIO3UIIHIO

peuIcHuA 3aaa4

KaranuzaTopsl

Karanuzarops! u kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdemoncTpauuu:

T'oMoOreHHsIi 1 reTeporeHHbIN
kaTanu3bl. DepMeHTaTUBHBIM
karanu3. iarnbuposanwe.

Hayuamca: ncnions3oBats MpH
XapaKTEPUCTUKE TPEBpaICHUN
BEILIECTB MOHATHS «KaTaJInu3aTopy,
«MHTHOUTOPY, «AHTUOKCHUIIAHTBD),
MPOBOJIUTH HECIIOKHBIE XMMHUYECKHE
OIIBITHI M HAOJIIOACHMS 32

PerynsiTuBHbie:

YYNUTHIBAIOT NPABHUJIO B INIAHUPOBAHNUHT
1 KOHTPOIIE CII0C00a PeleHus,
OCYIIECTBIISIOT MOIIATOBBII KOHTPOIb

Ilo3naBaTenbHbIE:

VcBoenne
TIPaBIIT
WHIWBUAYAIBHO
rou
0Ee30I1aCHOr0
MOBEACHUS




JIab.onbIThI: HU3MEHEHUSIMH CBOICTB CBOWCTB CaMOCTOATENbHO CO3AAI0T aNTOPUTM BUC,
9. Paznoxenue BEILIECTB B MPOIIECCE NPEBPAICHUH, | JESITENbHOCTUT IPH PELICHUH MPOOIEM | YTOXKAFOIIHX
MEePOKCHIa BOJOPOAA C TIOMOIIBIO cobmonate npasuia Th u OT. Pa3IMYHOrO Xapakrepa KHU3HU U
okcuna maprania (IV) u karanassl. Tonyuam eo3modcnocme KoMMyHHKATHBHBIE: 3JI0POBBIO
10. OGHapyXeHHE KaTalla3kbl B Hay4umsCs1: TPAMOTHO 00pamaThCs JloroBapuBaroTcsi 0 COBMECTHOM moei
HEKOTOPBIX IHIIEBBIX MPOIYKTAX. C BCIIIECTBAMH B TIOBCETHEBHOM NIESITETBHOCTH, TIPUXOJIAT K 00IIEMY
11. HrubupoBaHre B3aUMOJICHCTBUS | JKA3HU pEUIEeHN0, B TOM YUCIE U
KHCJIOT C METaJJIAMH YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o0wmEenue n Hayuamcs: 00600maTh 3HaHUS U PerynsiTuBHbie:
CHCTEMATH3ALUS MPEJICTABIATE HX CXEM, Ta0JIHII, BHUOCSIT HEO0XOTUMbIC KOPPEKTHBHI B
. Mpe3eHTaIMH JICHCTBHUE MOCIIE €ro 3aBepICHHS Ha
3HAHUU I10 TEME
OCHOBE €T0 U y4eTa Xapakrepa
«BBenenne» CJICIAHHBIX OIIHOOK
Ilo3naBaTenbHbIE:
CTposT peueBoe BhICKa3bIBAaHUE B
YCTHO# 1 MCbMEHHOM (hopme
KomMyKkaTHBHBIE: KOHTPOJIUPYIOT
JICUCTBUS IapTHEPA
10. KonTpoabHasn KonTtpomns npeamMeTHsIX U Hayuamcsa: npuMessTh noitydeHHble | PeryJisiTUBHBIE: OCYLLECTBIISIIOT Beipaxkarot
paGoraNel METanpeIMETHbIX Y4eOHBIX ISHCTBUN | 3HaHUS U C(HOPMHUPOBAHHBIC YMEHHS | MOIIATOBBI W UTOTOBBIM KOHTPOJIb M0 | a/IeKBATHOE
o TeMe « Beenenue. JUIS pellieHns] yueOHbIX 3aa4 pe3yabTaTy MIOHUMAaHHe
1o TeMe O0m1as XxapaKTepUCTUKA XUMUIECKUX Ilo3HaBaTenbHbBIE: MIPUYHH ycIiexa
«BBenenne» 5J1IEMEHTOB ¥ XUMUYECKUX PEaKIIHil. CTPOSIT PeueBoe BHICKA3bIBAHKE B U Heycrexa
[eproanyeckuii 3aK0oH 1 YCTHO# 1 UCbMEHHO# (hopme yueOHOM
[lepuonudaeckas KoMMyKkaTHBHBIE: YIHTHIBAIOT JIeSITETFHOCTU
cHcTeMa XUMHYECKUX HJIEMEHTOB pa3HbIe MHEHUS U CTPEMSITHCS K
. . Menaeneera» KOOpAMHALMH Pa3JIU4HbIX ITO3ULUI B
COTPKYTHUYECTBE
Tema 1. Metauibi(184.)
11. | ITonoxxenue TlonoxxeHue MeTaioB B Hayuamcsa: xapaktepu3oBaTh PerynsituBHbie: OnpenensroT
3JIEMEHTOB-METAILIIOB [lepromuaeckoii cucreme METAaJUTHI TI0 UX TTOJI0KEHHUIO B [TpuHUMAIOT U COXPaHSIOT yrvie6Hy10 CBOIO JIMYHYIO
T XUMHUYECKUX DJIEMEHTOB T[ICXD I.11.Menneneena, 3a/1a4y, IUIAHUPYIOT CBOM JICHCTBUS B MTO3UITHIO,
B proa . N. MenpaeneeBa. Metainueckast OIKCHIBATh CTPOCHUE COOTBETCTBHUHM C ITIOCTABJIEHHOH 3aja4el 1 aJIEKBaTHYIO
CHUCTEME KPUCTaJUTHUeCcKas peIeTka u (u3HUEecKUe CBOHCTBA METAIIOB, | YCIOBMAMH €€ Pealu3aliun nuddepeHIUpo
. . MeHaeneera u MeTalIndeckas XMMHUYECKas CBA3b. OOBSCHATH 3aBUCHMOCTh CBOMCTB | ITo3HaBaTe/IbHbIE: BaHHYIO
0COOEHHOCTH Obmmme ¢pu3nvecKkrue CBOMCTBA METaJUIOB OT UX TTOJIOKECHHUS Hcronp3yroT 3HaKOBO — CHMBOIIMIECKUE CaMOOILICHKY
CTPOCHHS X METAJUIOB. 5 TICXD I.1.Menneneena; cpencTBa CBOHX YCIIEXOB
CruiaBbl, MX CBOWCTBA M 3HAYCHUE. Honyyam eo3modrcHocms KommykaTuBHbI€: B yuebe

aToMoB. Pu3nYecKue
CBOMCTBA METAJJIOB.

JdeMoHcTpanum:
OO0pa3IIsl CIIaBOB

Haydyumbsvcs: IPOrHo3upoBaTh
CBOMCTBa HCU3YUCHHBIX

ApPryMeHTHPYIOT CBOIO MO3ULIMIO U
KOOPJIUHHUPYIOT €€ ¢ NO3UIUH NAPTHEPOB B




CruiaBbl 9JIEMEHTOB U X COCJJUHEHUI Ha | COTPYIHHYECTBE
OCHOBE 3HAHUH O
MIEPUOANYECKOM 3aKOHE.
12. | XuMuueckue XuMHuUecKue CBOIcTBa METalIoB Kak | Hayuamca: onuceIBaTh CBOMCTBa | PeryisiTHBHBIE: DopmupyIOT
CBOICTBA METALIOB BOCCTAHOBUTEJICH, a TAK)KE B CBETE X | BEIECTB HA OCHOBE HaOmoaeHui | [locTaHOBKA yU4eOHO# 3a/1a4ul HA OCHOBE YMEHHUS
TIOJIOKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MPEBPALICHUSIMH, COOTHECEHHS TOr'0, YTO U3BECTHO U HCIIOIb30BaTh
ALY HANIPSDKEHU N METaJIOB. JIEMOHCTPUPYEMBIMU YYUTENIEM, | YCBOEHO , M TOTO, UTO €Il HEU3BECTHO 3HAHUS B OBITY
JdemoncTpauun: Bzaumonenicteue HCCIIEI0OBATh CBOIMCTBA BEILIECTB ITo3naBaTenbLHbIE:
METAJIJIOB C HEMETaJIaMHU. B XOJI€ BBIMOJTHEHUS BrigBI)KEHHE THITOTE3, HX 000CHOBAHUE,
JIab. onbiThl: 12.B3aumoseiicteue J1a00paTOPHOTO OIBITA, JIEIATh JI0Ka3aTenbCTBO
pacTBOPOB KUCIIOT U COJIeH C BBIBOJIBI O 3aKOHOMEPHOCTSX
MeTajiaMu CBOICTB MeTaJlIoB B neproax 1 | KommykaTuBHbIe:
rpymmnax. Y4aBCTBYIOT B KOJIJIEKTUBHOM
THonyuam eo3moocnocmo 00CYyKIeHHH npooeM, MIPOSIBIISIOT
Hayuumuvcs. MPOrHO3UPOBATH aKTUBHOCTb BO B3aWMOJCUCTBUH IS
XUMHYECKHE CBOMCTBA peaICHu A KOMMy'HI/IKaTI/IBHI)IX u
HeHSy‘{eHHbIX JJIEMEHTOB U UX IIO3HABATCIIbHbBIX 3aaa4
COEJIMHEHHI Ha OCHOBE 3HAHUU O
MIEPUOIYECKOM 3aKOHE.
13. | MeTaijibl B MIPUPOJIE. Meraiuibl B npupoje. O6iue Hayuamcs: cocTaBinsiTh PerynsiTuBHbIC: I'opnocts 3a
O6ume CIOCOOBI UX TIONYYCHHUSL. YpaBHEHHUS PEaKLUH , ISKAIIUX B | YUHUTHIBAIOT MIPABWIO B INIAHUPOBAHUU U POCCHIICKYIO
651 HX JIad. onbITHI: OCHOBE IOJTYYCHUS METAJUIOB. KOHTpOJIE criocoda eiicTBUs HayKy
Croco 13. O3HakoMIIeHHE ¢ pyJaMH xkene3a | [lonyuam 603modcHOCHb Ilo3naBaTenbHbIE:
[TOTyqICHHA 14. OkpaniBaHue TNIAMEHH CONAMH | HAYYUMbCs: TIPUBOIUT Mcrionb3yroT MOUCK HeoOX OIMMOi
IIEJIOYHBIX METAJIOB MpUMeEpbl YPaBHEHUI peaKIuid, nuH(popManuK 1S BHITTOTHEHHUS y4eOHbIX
JIE)KAIMX B OCHOBE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MOTYYEHHUS YyTyHa U CTalH. KommykaTuBHbIe:
YUHUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPIWHAIINA PA3INIHBIX TTO3UINN B
COTPYIHUIECTBE
14. | Penienue pacyYeTHBIX PacueTHble 3a1a4uu 10 ypaBHEHUSAM Hayuamca: pemaTth pacueTHbIE PerynsituBHbie: OBnajneHue
327124 C TIOHATUEM XUMHYECKUX PEaKIN, TPOTEKAIOMNX | 3aa4H I10 ypaBHCHI/Ii[M OLEeHI/IBaIOT TIPaBHIHLHOCTD BLIIIE)HHGHI/I?[ HaBBIKAMH A
doust c y‘IaCTI/IeMUMCTaJIJIOB " UX XUMHIYECKUX PEaKITHiA, JIEHCTBHUS HA ypcv)BHe aJICKBATHOMN MIPAKTUIECKOM
Maccoeas COCTUHCHUI MPOTEKAOIINX C YIACTHEM PETPOCIICKUBHOMN OILICHKH JIeATEIIBHOCTH

861X00a NPOOYKMa

METAJIJIOB H UX COeIMHEHUIA.
Honyuam eo3modicHocms
Hay4umCs: pemaTh
ONIMMIIHAAHBIC 3aJa4H.

IHo3naBarenbHbIe:

Bribuparot Hanbomnee 3¢ heKTHBHBIE
CIOCOOBI PEIIeHHs 33124, KOHTPOIUPYIOT
1 OIIEHHMBAIOT MPOIIECCHHU PE3YIbTaT
JIeATEIbHOCTH




KommykaTuBHbIe:
KonTtponupyror aelicTBus naptHepa

15. | Ilousatue o KOppo3uu Kopposus meramioB u CITOCOOKI Hayuamcs: ucnionbs3oBaTh Ipu PerynsiTuBHbie: VYmenne
METAIOB 0OpLOBI ¢ Heit XapaKTEPUCTHKE METAIIJIOB U UX Paznmuyarot crmoco0 u pe3ysbTat ASHCTBHS | HHTETPUPOBATH
coeluHeHu moHATHS «koppo3usi | Ilo3naBaTejbHbBIE: MOJTy4YE€HHBIE
METAJIOBY, «XUMUYECKast BrnaneroT oOummM npreMoM perieHus 3HaHUS B
KOppO3Us», 3a7a4 MPaKTUYECKUX
«NIEKTPOXUMHUECKaS KommykaTuBHbI€! YCIIOBUSIX
KOPPO3HsD, HAXOAUTH CITOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3aIIUTH METAJIJIOB OT KOPPO3UH. | JCATEIBHOCTM, IPUXOIAT K O0IIeMY
Tonyuam 6o3moocnocms pelIeHnIo
HAYyuumuvcs : IPUMEHSITh 3HAHUS
0 KOPPO3UH B KHU3HHU.
16. | lllemo4HbIe METAJLIBI: OO11ast XapaKTePUCTHUKA MIETOYHBIX Hayuamoca: napath PerynasiTuBHbIC: Pa3Butne
061mas MeETaJUIoB. MeTaulbl B IPUPOAE. XapaKTEPUCTUKY IIETOYHBIM [InanupyroT CBOU NEHCTBHUS B CBSI3U C OCO3HAHHOIO,
OO1me crocoObl UX MONy4YeHUsI. MeTajljiaM T0 UX MOJDKEHUIO B MOCTaBJICHHOH 3aaueil U yCIOBHSIMU ee YBaKUTEIBHOTO
XapaKkTepuCTHKA Cr . I[ICXD JI.1.MenneneeBa CIICHUS u
poeHre aTOMOB i , p
II{enoynble MeTAIIBI — MIPOCTHIE HCCIIEN0BAaTh CBOMCTBA IMo3HaBaTenbHbIE: JI0OpoXKenaTenb
BeleCTBa MIETOYHBIX METAIJIOB — KaK CraBst u GopMyIUPYIOT LIENU 1 HOTO
MPOCTHIX BEILECTB. npoOJIeMbl YpOKa OTHOIIICHUS K
Honyuam sozmoacrocmo KommykaTuBHbI€! ApyroMy
Hay4umucs: TPaMOTHO AJIeKBaTHO HCIIOIB3YIOT PEUEBHIE yenoBeky. Ero
o0paraTbcs C BEMIECTBaMHU B cpenctBa st 3G (HEKTUBHOTO pelieHus MHEHHUIO,
MTOBCETHEBHOM JKU3HH. KOMMYHHKATHUBHBIX 33124 CIIOCOOHOCTH
BECTH JHMAJIOT C
JIPYTUMHU
JIOJIbMU
17. | Coennuenus Bakneiiue coequHeHUS 1IeI0IHBIX Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbie:
EJTOYHBIX METAJIOB METAJJIOB — OKCHIIBL, THAPOKCHIB M | (PI3UUECKUE U XUMHUYECKHE YYHUTHIBAIOT MPAaBWIO B TNIAHUPOBAHUH U
con (XJIopuIsl, KapOOHATEHI, CBOWCTBA OKCHJIOB U KOHTPOJIE CrIoco0a pemeHust
cynb(aThl, HUTPATHI), UX CBOWCTBA U TUAPOKCUIOB LIENTOYHBIX IMo3HaBaTeabHBbIE:
MIPUMEHEHNE B HAPOJHOM XO3SIIICTBE. | METAJIIOB, COCTABIIATh Hcnonp3yroT mouck HeoOX oauMoit
Kanuitabie ynoOpeHwus. XUMHYECKHE YPaBHEHUS, uH(popMaLUK 1S BHITTOTHEHHUST YIeOHbIX
JdemoncTpauuu: XapaKTEepU3YIOIUE CBONCTBA 3a[IaHMi C MCIIOIh30BAHNEM YICOHOI
OO0pa3IbI MET0YHBIX 1 MIETIOYHBIX METAJIOB, PEIaTh JTUTPATYpPhI
IIEIOYHO3EMETBHBIX METAJIIIOB. UETIOYKW» MPEBPALLIEHUH. KommykaTuBHbI€:
BszauMmonelicTBue HaTpus, JIUTHUS C Honyuam eo3modncnocms YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
BoAoM. B3aumoneiicTBre HaTpus ¢ HAayuumucs: COCTaBIATH K KOOpJIMHALMH PA3JINYHBIX TO3ULUI B
KHCIIOPOAOM KIETTOYKI TPEBPAIICHAN. COTPYIHUYECTBE
18. Illenouno3eMenbHBIC OO0mras xapaKTepUCTHKA DIIEMEHTOB Hayuamuca: naBatpb PerynsitTuBHbie: PazButne




MeTaJuIbl; 00mas riaBHOM noarpynms! 11 rpymmesl. XapaKTEPUCTUKY IInanupyroT cBOM NEHCTBUS B CBSI3H C OCO3HAHHOTIO,
XapaKTePHCTHKA CtpoeHue aToMOB. IIe7I04YHO3EMENBHBIM MeTajlaM MOCTaBJIEHHOH 3a7aueil U yCIOBUSIMHU €€ YBa)KUTEJIBHOTO
[IlenouHo3eMenbHbIE 1o ux nomwkenuro B [ICXD pelieHus u
MeTaJlIbl — MPOCTHIE BEIIECTBA. J.1.Menneneesa, Ilo3naBaTenbHbIC: JoOpoxKenaTesb
XapaKTepHU30BaTh COCTaB aTOMOB, | CTaBsT M (GOPMYIUPYIOT LIETH U HOT'O
HCCIIeI0BaTh CBOMCTBA po0JIeMBI YpoKa OTHOUIEHHUS K
IIETOYHBIX METaJJIOB — KakK KommykaTuBHbIe: JIPYroMy
MIPOCTHIX BEILECTB. AJIeKBaTHO MCIOIB3YIOT PEUYEBbIE yenoBeky. Ero
IHonyuam 6o3mooicHocme cpencTBa 1i1st 3G (HEKTUBHOTO pelIeHHs MHEHHIO,
Hay4umucs: TPaMOTHO KOMMYHHMKATHUBHBIX 3334 CIOCOOHOCTH
o0palaTbcs ¢ BelecTBaMU B BECTH JHUAJIOT C
HOBCC}IHCBHOﬁ JKHU3HU ApyrumMu
19. | Coenuuenus Baxkneiine coeTuHeHUs Hayuamcs: xapaktepnu3oBaThb PeryisiTuBHbBIC: JIOAbMU
IIEJIOYHO3EMEITLHBIX ICJIIOYHO3EMEIIbHBIX cbmnqemme N XUMHUYCCKHUC VY4YuThIBaloOT IMpaBUJIO B INITAHUPOBAHUU U
METaJUJIOB — OKCHIbI, THAPOKCUABI U | CBOWCTBA OKCHIOB U KOHTpOJIE CrIoco0a peleHuns
METaIIoB con (XJI0pUIbl, KapOOHATHI, THJIPOKCHUJIOB ITo3HaBaTeqbHbIE:
HUTpaThI, Cynb(artel, Gocdarel), UX | METOYHO3EMETBHBIX METAILIOB, Hcnone3yroT MoucK Heo0XoauMon
CBOICTBa M MPUMEHEHUE B HAPOJAHOM | COCTABIISITh XMMHUUECKUE MH(GOPMALUH TS BHIIOIHCHUS Y4eOHBIX
XO3SCTBE. YpaBHEHUS, XapaKTEPU3YIOILIKE 3a/IaHUI C UCTIOIB30BAHNEM yIeOHOMN
JdemoncTpanuu: CBOMCTBA ILEJIOYHBIX METAJIJIOB, JIUTPATyphI
B3aumonelicTBue KanbLus ¢ BOAOK. pelaTh «LUEmouK) KommykaTuBHbIe:
B3aumoznelictBue maruus ¢ [IPEBPALLEHUM. YUUTBIBAIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIIOPOJIOM. Ionyuam 603moorcHocme K KOOpAWHALIMY Pa3JINYHbIX O3ULUH B
JIa0. onbITHI: HAY4umvcs: COCTABIIATD COTPYIHHIECTBE
15. B3anmopaeicTBIE KaJIbIHS C «ILETIOYKW» MTPEBPAILEHUI
Bozoii. 16. [lomyuenue ruapoxcuga
KaJbLUs U HCCIIEI0OBAHHUE ETO
CBOWCTB
20. | AJJIOMUHHH — CrpoeHue aToMa, PU3HIECKHE U Hayuamyuca: naBatb PerynsituBHbie: DopMuUpyIOT
I1ePEeXOIHBIN XMMHYECKHE CBOMCTBA aTFOMUHNMS KaK | XapaKTepHCTHKY amoMuHus 1o | [lnmaHupyrot cBom neiicTBus ¢ HHTEPEC K
MPOCTOTrO BEILIECTBA ero momxernnto B [ICXD [IOCTaBJICHHOW 3a/1a4eil U yCIOBUSMHU €€ KOHKPETHOMY
aJIeMeHT. Pu3uueckue
J.M.Meunneneena, pelIeHus1, OLIEHUBAIOT IPABUILHOCTh XUMHUYECKOMY
H XUMHYCCKHC XapaKTepu30BaTh COCTAB aTOMA, | BBHITIOTHEHHS JeHCTBHSA 3JIEMEHTY

CBOMCTBA aTIOMUHUS.
[Tony4yenue u
NIPUMEHEHHE
aJIFIOMUHUS

XapaKTepru30BaTh (pu3muecKue u
XUMHYECKHE CBOMCTBA
aIOMUHUS, O0BICHATD
3aBHCHMOCTH CBOMCTB aJIIOMHUHUS
oT ero nojoxenus B IICXD
JI.M.MenneneeBa, 00BbICHATh

IHo3naBarenbHbIE:

CaMOCTOATENBHO BBIACISIOT U
(hopMyIHPYIOT TO3HABATEIBHYIO €T,
WCIIONB3YIOT OOIINE MPUEMBI PEIICHHS
3agad

KomMmykaTuBHBIE!




MPWIHHBI XUMHYCCKOH
WHEPTHOCTH AJTFOMHHUSL.
THonyuam 6o3moocnocms
HAYy4UumsCsi: TPaMOTHO
00pamaTbcs ¢ BEMeCTBAMU B
MOBCEAHEBHOM )KU3HU

JlomyckaroT BO3BMOXXHOCTh Pa3IMUHBIX
TOUYEK 3pPEHUs, B TOM YHUCIIE HE
COBIIAJAIONINX C UX coOcTBeHHON. U
OpUEHTHPYIOTCS Ha TIO3ULIMIO MapTHEpa B
OOIIEHNHA U B3aUMOIEHCTBUHA

21. | Coenuuenus CoenuHeHUs alfOMUHUS — Hayuamca: xapakTepu3oBathb PerynsituBHbIe: dopmupyror
ATIOMUHUST — OKCHJI ¥l THAPOKCUJ, UX aM(OTEpHbIH | (U3NYECKUEe U XMMHUUYECKUE VY4UTHIBAaIOT PaBWIO B IUIAHUPOBAHUH U yMeHHe
xapakrep. Baxxneiime conu CBOMCTBA OKCHJA U THAPOKCUIA KOHTpOJIE Crioco0a pereHuns HUHTErpUpOBaTh
oKcua 1 FI/IleOIiCI/IJI, AIIOMUHUSI. AIIOMMHUS, COCTaBIISTh Ilo3naBaTenbHbIC: MOJTy4YEeHHBIE
X aM(pOTEPHBIiT TpuMeHeHne aTIOMUHKS U €TO XUMHUYECKHE YPABHEHUS, HCcronb3yioT MOMCK HEOOX OUMOi 3HAHUS B
XapakTep. COCIMHEHU. XapaKTEepU3YIOLIUE CBOMCTBA nuH(popManuK 1715l BHITIONHEHUS Y4eOHBIX MPKTUYCCKYIO
JIab. onbIThI: ANIOMUHUS, PEIIaTh «LUEMOYKW» | 3aJaHHU C UCTIONB30BaHUEM Y4eOHOI KU3HD
17.1lonyuyenue [IPEBPALLEHUM. JIUTPATyphI
THAPOKCH/IA aJTFOMUHHS 1 Tonyuam eosmooicnocme KommykaTuBHBIE:
UCCIIEZI0BaHNE Hay4umvCcs: COCTABIIATH KoHTponupytoT neiictBue mapTaepa
€ro CBOWCTB. «LETOYKN» NPEBPALLEHUI
22. IIpakTnyeckas OcymecTBieHHE LETOYKH Hayuamca: obpamatscs ¢ PerynsiTuBHbIC: Pa3Burue
paGora Nel XMMHUYECKHX nabopaTopHbIM 00opyaoBaHueM | OCyIIECTBIISIOT MOIMIATOBBIN KOHTPOIb 110 | KOMMYHUKaTHB
OcymecTereHue IpeBpalleHuil Y HarpeBaTelbHbIMU IPHOOpaMH | pe3ynbTaTy HOTO
B COOTBETCTBMU C IIPaBUJIAMU KOMITOHEHTA B
HNCIOYKH XMMHUICCKUX TEXHUKH 0€30MacHOCTH, IMo3HaBaTeJbHbIE: 00LIeHNN U
MpeBpalleHUu OIMCBHIBATH XUMUYECKUN Brazgeror 00mmM nprueMoM pereHust COTPYJHHUYECTBE
SKCMEPUMEHT C TIOMOIIBIO S3bIKA | 3a7a4 co
XMMUH, JENaTh BHIBOABI MO KommykaTuBHbI€: CBEPCTHUKAMU U
pe3ysibTaTaM SKCIIEpPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | YUUTEIAMHU
Tonyuam 6o3modrcnocme K KOOpAWHALIMY Pa3INYHBIX IO3UINH B
HAYy4UumsCs: OCO3HABAThH COTPYIHHUIECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT st coxpaneHus
3/I0POBBSI OKPYKAIOIIHX.
23. | Kene3o — dieMeHT Pacmonoxxenue xenesa B [ICXD/.1. Hayuamyuca: naBatb PerynsituBHbie: DopMuUpyIOT
VIl Irpymmb 1(\£[eHz[eJ1eeBa H CTPOCHHE €r0 aToMa. XapaKTEepPUCTUKY )kene3a 1o ero | Ilmarmpyror cBoM ,HCI‘/'I(‘)JTBI/I}I c HHTEpEC K
6ouHO HU3NICCKUC 1 XUMHYICCKNE CBONCTBA nowkernio B [ICXD IIOCTABJIEHHOHN 3a/1a4€il U YCIOBUSIMH €€ KOHKPETHOMY
o JKeJie3a — IPOCTOro BelecTBa J.N.Menneneena, pelLIeHus, OLIEHUBAIOT NPABUIBHOCTh XUMHYECKOMY
HOArPYHIIBI. XapaKTepU30BaTh COCTAB aTOMA, | BBHITIOMHEHHS JeHCTBHSA 3JIEMEHTY
dusnveckue u xapakTepn3oBath ¢usndeckne 1 | [lo3HaBaTesbHBIE:
XUMHUYECKHUE XMMHYECKHE CBOMCTBA KeJle3a, CaMOCTOATENBHO BBIACISIOT U

00BSICHITH 3aBUCHMOCTEL CBOMCTB

(HhOpMYAMPYIOT TO3HABATENEHYIO [IEITb,




CBOMCTBA JKeJiesa.
Haxoxnenue B
MPUPOJE.

JKelle3a OT ero MOJOKCHUS B
TIICX3 .M. Menneneena,
HCCIICIOBATh CBOWCTBA JKelie3a B
XOJI¢ BBITIOTHCHUS
71a00pATOPHOTO OIIBITA,
OITUCHIBATH XUMUYECKHI
JKCIICPUMEHT.

Tonyuam eo3mooicHocme
HAYYUmMsCs: TPaMOTHO
00paIaTbcs ¢ BEMIECTBAMU B
MOBCEJIHEBHOM JKU3HU

HCIIOJIB3YIOT OOIIUE MMPUEMBI PEIICHUS
3a1aq

KommykaTuBHbI€:

JlomyckaroT BO3BMOXXHOCTh Pa3IMyHbIX
TOUYEK 3PEHUs, B TOM YHUCIIE HE
COBITAJIAIOIINX C UX coOcTBeHHOM. U
OPUEHTHUPYIOTCS Ha TIO3ULIMIO MapTHEpa B
OOILIIEHNH M B3aMMOJENCTBUN

24. | CoenuHeHus xees3a I'enetwueckue psagsl Fe?'n Fe®* Hayuamcs: xapaktepnu3oBaThb PeryasiTuBHbIE: Pa3zBurue
+2,+3 ux Baxueiiue conu xesesa. 3Ha'—ICHI/Ie (l)I/I3I/I‘IeCKI/Ie U XHUMHYCCKHUEC Y4YUTBIBAIOT IMpaBUJIO B INITAHUPOBAHUU U OCO3HAaHHOI'O,
Kenesza CBOICTBa OKCHJIOB U KOHTPOJIE CrIoco0a pereHust YBaKUTEIBHOTO
Ka4€CTBECHHOC .
U €10 COCAUHEHUU ISl IIPUPOIBI U TUJIPOKCHJIOB Kele3a, ITo3naBaTebHBIE: U
OIIpCICICHUC. HApPOHOTO XO3HCTBA. COCTaBJISATh XUMHUYECKHE HcrioNb3yloT MOMCK HEOOX OIUMOi JI0OpoKenaTelb
I'enernyeckue pAAbI JdemoncTpauuu. YpaBHEHUS, XapaKTEPU3YIOIIHE uH(popManuK 1J1sl BHITIONHEHUS Y4eOHBIX HOI'O
Fe *2 1 Fe *3, BzaumopelicTBre METaIOB C CBOMCTBA COEIMHEHU XKee3a, 3a/IaHUH C UCTIONB30BAHNEM yIeOHOMH OTHOIIICHUS K
Hemetaynamu. [lonyuenue IIPOBOAUTH KaUECTBEHHbIE JIMTPATyphI IpYroMy
runpokcunos xenesa (I11) u (I1). peakuuy, NOATBEPKAAIOIINE KommykaTuBHbI€! yenoBeKy. Ero
JIab. onbITHI: HaJM4ue B BOJHBIX pacTBOpax Y4UTBIBAIOT pa3Hble MHEHUS U CTPEMSTCS | MHEHHMIO,
18. B3aumopeiicTBue xene3a ¢ KAaTHOHOB XeJle3a, pelaTh K KOOpJMHALMK Pa3JINYHbIX ITO3ULUI B CIOCOOHOCTH
COJISTHOM KUCIJIOTOH. «UETIOYKW» MPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. TlonyueHue rTuAPOKCHIOB Xene3a | [lonyuam o3moaicHOCHb JIPYrUMHU
(1) u (IIT) u ©3y4eHMEe UX CBOUCTB. Hay4umvcs: COCTaBIIATH JIOIEMU
«ILIETIOYKWY» MTPEBPALLEHUH,
COCTaBJISATh MOJIEKYJIIPHBIE U
[IOJIHbIE HOHHBIE YPABHEHUS 110
COKpAILEHHBIM HOHHBIM
YpaBHEHUSAM
25. IIpakTnyeckas ITonydeHue u cBOWCTBA COENMHEHUIN Hayuamcsa: obpamatscs ¢ PerynsituBHbie: OBnaneHue
padora Ne2 METaJUIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJb TI0 HaBBIKaMH 1151
Tonyuenmue u W HarpeBaTeNbHBIMU IPHUOOpPAMH | PE3YyIIbTaTy MIPaKTUIECKON
B COOTBETCTBUH C NPaBUIAMU JIeSITENIbHOCTH

CBOMCTBA COeIMHEHUN
METAJIOB

TEXHAKH O€30IIaCHOCTH,
OIMCHIBATH XUMHUYECKUN
IKCIEPUMEHT C TIOMOIIIBIO SI3bIKA
XHUMUH, J€NaTh BEIBOJLI TI0
pe3yibTaTaM 3KCIEepPUMEHTA.
THonyuam 603mocHOCHIb

Ilo3naBarenbHbIC:

CTpoAT peueBoe BhICKa3bIBAHUE B YCTHON
1 IHCBMEHHOH (hopMme
KommykaTuBHbIe:

YYNUTHIBAIOT PAa3HBIC MHEHUS U CTPEMSITCS
K KOOpAVMHALIMY Pa3IWYHbIX TO3UINH B




Hayuumucs: OCO3HABATh COTPYJHHYECTBE
HE00X0IMMOCTh COOIFOJICHUS
npaBun b u OT s coxpaneHus
3JI0POBBsI OKPYKAIOIHX.

26. | [IpakTHyeckas Perienue skcnepuMeHTaIbHBIX Hayuamca: obpammaTscs ¢ PeryasiTuBHbIe: Ognajnenue
paGora Ne3 3a/1a4 Ha paclio3HaBaHHUE U nabopaTopHbsIM 00opyaoBanueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOIB 110 HaBBIKAMHU JIJIsI
Permenue MIOJTy4eHHE COSMHEHNH METaJlIOB W HarpeBaTelbHBIMU IPHOOpaMH | pe3yibTaTy MPaKTHYECKOH

B COOTBETCTBUH C NMPABHIaMH JIeITeIbHOCTH
OKCIICPUMCHTAIIbHBIX TEXHUKH 0€30MacHOCTH, IMo3HaBaTesIbHBIE:
3a/1a4q Ha OIMUCBIBATh XUMHUUECKHH [TpoBonAT cpaBHEHUE U KIIACCU(PHUKALIUIO
pacro3HaBaHuE U IKCIIEPUMEHT C MIOMOIIIBIO A3bIKa | 110 33JaHHBIM KPUTEPHAM
TIONTyUCHHe XAMHH, JEaTh BHIBOJBI 110 KoMMyKaTHBHbBIE!
CoeTMHEHN ?;jgfn;;;T:i;l;(;l:;poyén;iﬂTa. JIOFOBapI/IBaIOTCSI O COBMCCTHBIX
MCTAJIIIOB H(lyl):ul’}'ZbC}Z.' 0CO3HaBaTh JICHCTBIAX B PASTIHHBIX

CUTyalAX

HEOOXOAUMOCTb COOIIONEHUS

npaBuia b u OT s coxpaneHus

CBOETO 3JI0pPOBbS U

OKPY’KarOLIHX.

27. | O00O0IIEeHNE 3HAHUI Hayuamcs: 0600uiate 3Hauust 1 | PeryJasiTuBHbIE: Bripaxkaror

o Teme «MeTaIb» NPENCTaBIATh X CXeM, TaOnuL, | BHocAT HeoOXoxuMble KOPPEKTUBHI B aJIeKBaTHOE

Hpe3eHTalui JeHCTBHE ITOCIIE €ro 3aBepIlCHNs Ha MIOHUMAaHHUe

OCHOBE €T0 U yJeTa XapakTepa CIeJaHHbIX | IPUYHMH ycriexa
ouIMboK U HEycrexa
IHo3naBarenbHbIE: y4eOHOH
CtposT peueBoe BHICKAa3bIBaHHE B YCTHOH | AEATENBHOCTH
Y MMCbMEHHOU (opme
KomMmykaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA

28. | KonTpoJabHasn KoHTpoIb npeAMeTHBIX 1 Hayuamca: npuMeHsTh PeryasTuBHbIE: [TposBmstroT
padora Ne2 MeTanpeAMETHBIX YU4eOHBIX JeHCTBUH | MONy4YeHHbIC 3HAHUS U OCyYIIECTBIIAIOT UTOTOBBIA M TIOMIATOBBI | OTBETCTBEHHO-
o Teme «MeTambhy o TeMe «MeTauTsr» copMUpOBaHHBIE YMEHUS IS KOHTPOJIb 110 PE3yNbTaTy CTh 32

penreHns yaeGHBIX 3a1a9 IMo3HaBaTe bHbBIE: pE3yNIbTaTHI
CrposiT pedeBoe BHICKa3bIBaHHE B YCTHOM
1 IHCBMEHHOH (hopMme
KomMmykaTuBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
Tema 3. HemeTaibi(294.)
29. | OOwasa OO1ast XxapakTepucTHKa HeMeTawioB: | Hayuamcs: naBate onpenencHus | PeryJsiTHBHbIE: DdopmupoBaHue

nosioxxeHue B [leproanueckoi

HOHATHAM

HJ'IaHI/IpyIOT CBOH L[CI\/'ICTBI/IH B CBsA3HU C | TOTOBHOCTH 1




XapaKTepUCTHUKa
HEMETAaJJIOB

CHUCTEME XUMUYECKHX DJIEMEHTOB
. 1. MenneneeBa, 0COOEHHOCTH
CTPOCHUS aTOMOB,
aNeKTpooTpunaTensHocTh (J0) Kak
Mepa «HEMETAUTUYHOCTIY, psia D0.
Kpucrammieckoe cTpocHue
HEMETAJIJIOB — TPOCTHIX

BEIIECTB. AJutoTporus. Pusudeckue
CBOIMCTBA HEMETAIJIOB.
OTHOCHUTENBHOCTD TTOHATHIH «METaJDy
U «HEMETaJlD»

«3TICKTPOOTPHIIATEIIEHOCTEY «
AJUTOTPONHS» XapPaKTEePU30BaTh
HEMETAJLIBI TI0 X TOJIOKCHHUIO B
TIICX3 [I.1.Menneneena,
OITUCHIBATH CTPOCHHE
(hm3myeckue CBOMCTBA
HEMETAJIJIOB, O0BSICHATE
3aBUCUMOCTb CBOWCTB
HEMETAJJIOB OT UX MOJOKECHHUS
I[CX5
JI.1.MeHneneeBa;cocTaBisTh
Ha3BaHUS COCIUHEHUMN
HeMeTaJoB 1o opmyrie u
(hopMyn 1o Ha3zBaHMIO, HAYYATCS
JIaBaTh OMPEICICHHUS
«aJJIOTPOITHS», «aJUIOTPOIHbIC
MOTU(HKALIANY.

THonyuam eo3modarcHocms
Hay4umuCs: MPOrHO3UPOBATH
CBOICTBA HEU3YYECHHBIX
9JIEMEHTOB U MX COCTUHEHHU I Ha
OCHOBE 3HAHU O
MEPUOTITYECKOM 3aKOHE

TIOCTaBJICHHOM 3a/aueil ¥ yCIIOBUSIMHU
ee pelIeHus
Ilo3naBaTenbHbIC:
CraBst 1 GopMyITUPYIOT LIENU ’
po0JIeMBI YpOKa
KommykaTuBHbI€:
AJIEKBAaTHO HCIIONIB3YIOT pEUEBbIE
cpeactBa st 3HEKTUBHOTO
pelieHusi KOMMYHUKaTHBHBIX 337124

CIOCOOHOCTH K
00y4eHHIO U
CaMOpPAa3BUTHIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00y4eHHIO U
MO3HAHHIO

30.

OO01Me XuMHYECKUe
CBOMCTBaA
HEMETAJIOB.
Hemeramns: B
MIPUPOJIE U CIIOCOOBI
UX MOJTY4YCHUS

OO0111Ie XUMUYECKHE CBOMCTBA
HEMETAILIOB

Hayuamca: xapaktepu3oBatb
CTPOEHHE HEMETAJUIOB, 00IIIHe
XHUMHYECKHE CBOMCTBA
HEMETAJIJIOB, OIMCHIBATEL OOIIHE
XHUMHYECKHE CBOMCTBA
HEMETAJIJIOB C IIOMOIIBIO S3bIKa
XUMHH, COCTABIISTh YPaBHEHHUS
XUMUYECKHUX PEAKLUM,
XapaKTEePHU3YIOIINX XUMUIECKIEe
CBOMCTBA HEMETAJIOB UX
COEIMHEHU

Honyuam go3modicHocms
HAay4umuCcs: POTHO3UPOBATH
CBOICTBa HEU3yUEHHBIX
3JIEMEHTOB M MX COEIMHEHNH Ha
OCHOBE 3HaHHH O
MEPUOANYECKOM 3aKOHE

PerynsituBHbIe:

ITocTanoBka y4eOHOM 3a7au Ha
OCHOBE COOTHECEHHMS TOTr'0, YTO
W3BECTHO M YCBOCHO , U TOTO, YTO
ele HEU3BECTHO
IMo3naBarebHbIC:
BrLIBIKEHHE THIIOTES, UX
000CHOBaHHE, I0KA3aTENLCTBO

KommykaTuBHbIe:

Y4aBCTBYIOT B KOJUNIEKTUBHOM
00CYXKIIEHIH MTPOOIIEM, TIPOSIBIISFOT
AKTHBHOCTH BO B3aMMOJICHCTBUH IS
pelIeHNs] KOMMYHUKATHBHBIX 1
MO3HaBATENBHBIX 33124

PasBugarot
OCO3HAaHHOE
OTHOIIIEHHNE K CBOUM
COOCTBEHHBIM
MOCTYIKaM




31. | Bomopon ITonoxxenue Bompopoa B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMUPYIOT
[epuoanueckoii cucreme BOJIOPO/I 110 €T0 MOJI0KEHUIO B Pasmudator crioco0 u pe3yibTat KOMM YHUKATHBHBIH
XUMHUUYECKUX 3JI€MEHTOB TICX3 JI...Menneneena, neicTBHS KOMIIOHEHT B
. . MenpneneeBa. CTpoeHne atomMa | XapaKTepHU30BaTh CTPOCHUE Ilo3naBaTenbHbBIE: oOIIeHUY U
U MOJIEKYJbl. DHU3MYecKue u aToMa BOJOpPOJa, OOBSCHITH ero | BiameroT oOmmM mprueMoM pelieHus | COTPYIHUYECTBE CO
XUMHYECKHE CBOMCTBA BOJAOPONIA, €T0 | BOBMOXKHBIC CTCTICHH OKHCIICHUS, | 3a7ad CBEPCTHUKAMH B
MONTYYEHUE U TIPUMEHEHHE. XapaKTepU30BaTh KommykaTuBHBIE: nporecce
JIad. onbITHI: (hu3MYeCcKHe U XUMHUYCCKHE JloroBapuBaroTcsi 0 COBMECTHOM 00pa3oBaTeNbHON
20. ITonyuenune CBOICTBa BOZIOPO/A, OOBSICHATD JIESITebHOCTH 0] PYKOBOJICTBOM JIeSITeIbHOCTU
U paclio3HaBaHUE BOIOPO/IA 3aBHCHMOCTh CBOMCTB BOJIOpPOJA | YUHTENs

ot nonoxkenus ero B [ICXD
JI.W.MenneneeBa, onuchiBaTh
nabopaTopHbIE U
MPOMBINIICHHBIE CIIOCOOBI
MOJIYYEeHHUS BOIOPOIA .
Tlonyuam eo3modarcHocme
Hayuumocsi: O0bSICHATD
JIBOMCTBEHHOE IOJ0KEHUE
Bonopona B [ICXD
JA.N.Menpaeneesa, rpaMOTHO
o0pariaTbcs C BEIeCTBaMU B
MOBCEIHEBHOM KU3HU

32. | Bona Crpoenue mMoinekyibl. BoroponHas Hayuamcs : XxapakTepu3oBaTh PerynsituBHbie: HwmeroT nenoctHoe

XAMUYecKas cBsi3b. Du3nueckue
CBOIicTBa BOIBI. AHOMAJIMHM CBOWCTB
Bozbl. ['uapoduibHbIe 1
rupohoOHbIE BEIIECTBA.
XUMHUYeCKHE CBOMCTBA BOJIBI.
KpyroBopot Boasl B ipupoze.
Bomoouncrka. Asparus BOJBL.
BrrtoBeie puibTpel. MuHEpaibHBIE
Bombl. JlucTHIIMpOBaHHAs BO/IA, €€
TIOTyYCHHE U IPUMEHEHHE.

JIab. ONbITHI:

21. HccnenoBaHue MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

22. PacTBOpeHHE NEpMaHraHaTa
Kallusl WJIM METHOTO KyIopoca B
Boze. 23. l'uopaTanms
00€3BOJKEHHOT O CcyIb(haTa

CTPOEHHUE MOJIEKYIIBI BOOPO/Ia,
(uznueckre U XUMHYECKUE
CBOICTBA BOJIBI, O0BSCHATH
aHOMaJIUU BOJBI, CIIOCOOBI
OYHCTKH BOJIBI, IPUMEHATH B
OBITY (PIITBTPHI T OUNCTKH
BOJIBI, TIPABHJIHLHO HCIIONB30BATh
MUHEPAIbHYIO BOIY, BHITIOIHSTH
pacdeTsl 0 ypaBHEHUSIM
XUMUYECKHUX PEaKLNM,

IMPOTEKAOINX C YIaCTUEM BOIBI.

Honyuam 603modicHocmb
Hayyumscsi: 00bEKTHBHO
OLICHMBATh WH(POPMAIIHIO O
BEIIECTBAX U XMMHUECKUX
npoleccax, KpUTHISCKU
OTHOCHUTHCSI K TICEBIOHAYIHOU

[InanupyroT cBOU ACHCTBUSA B CBSI3U C
[IOCTaBJICHHOW 3a/1aueil U yCIOBUSIMU
ee pelIeHus

ITo3HaBaTenbHBIE:

CraBAaT 1 GOpMYIUPYIOT LETH U
poOIeMbl ypoKa

KomMykaTHBHBIe:

KonTponupyror nefictBust naptaepa

MHPOBO33pEHHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH




menu (I1). 24. Usroronenune
THUIICOBOTO OTIIeYaTKa. 25.
O3HakoMJIEHHE ¢ KOJUIEKIEH
OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJICHHE C COCTaBOM
MUHEPATBHON BOJIBI

nHpopmanun,
HeZ00pOCOBECTHON pexiaMe

33. | 'anorensr: o0ag OO01m1ast XapaKTEepUCTHUKA TaJIOTCHOB: Hayuamcsa: xapakrepu3oBathb PerynsiTuBHbie: [IposBrsitoT
XapaKTePHCTHKA CTPOEHHE aTOMOB; MPOCTHIE BEIIECTBA | CTPOECHUE MOJIEKYJI TaJIOr€HOB, [Tnanupyrot CBOH )Ieﬁ(iTBPIH B CBSI3U C | DKOJIOTUYECKOE
Y OCHOBHBIE COEJTMHEHUS TaJIOTEHOB, OIMUCHIBATH (PU3UUCCKUE U MOCTaBJIEHHOM 3a/1aueil ¥ YCIOBUSIMU | CO3HAHHUE
ux cBoicTBa. KpaTkue cBeneHus o XUMUYECKHE CBOICTBA ee peleHust
xJiope, opome, GhTope u ioxe. raJIOTeHOB Ha OCHOBE IHo3naBarenbHbIE:
IIpuMeHeHne rajJoreHoB u HaOJI0IeHHH 32 UX CraBst u GopMyITUPYIOT LIENU 1
UX COCIMHEHUH B HAPOAHOM MpEBPAIECHUIMU BO BpEMs npoOJIeMBbI YpOKa
XO3SMCTBE. JIEMOHCTPAIMOHHBIX OMBITOB, KoMMmykaTHBHbBIE!
JdemoncTpanuu: OOBSICHSTH 3aBUCUMOCTh CBOMCTB | AJIEKBATHO HCIIONB3YIOT peueBbIe
OO0pa3ibl rajJoreHoB — TaJIOTeHOB MX OT MOJIOXKEHHS B cpenctBa st 3hheKTHBHOTO
MpOCTHIX BeulecTB. BzanMopeiicTeue I[ICXDS JI.1. MeHnneneera, peleHuss KOMMYHUKAaTUBHBIX 3a/1a4
TaJIOTEHOB C HATPUEM, aJTIOMUHUEM. COCTaBJISITH (POPMYJIBI
BeiTecHeHue x10poM OpoMa Wi ioJja | COeJMHEHHI raJIoreHOB U 110
U3 PacTBOPOB UX COJEH (dhopMmynam naBaTh Ha3BaHUS
COCTMHEHUSM TaJIOTEHOB
THonyuam eo3moarcHocms
Hay4umsCcs: OCO3HABATh
HEOOXOIUMOCTE COOJTFOIEHUS
IIPaBUJI SKOJIOTHYECKOM
6e30macHOCTH TIpU OOpaIIeHIH C
rajoreHaMu
34. | Coenuuenus OCHOBHBIE COSTUHEHHS TAJIOI'€HOB: Hayuamca: yctanaBuBaTh CBA3b | PeryJisiTUBHbIE: Bocnuranue
JIOr€HOB TaJIOTEHOBOIOPOIBI, CONTH MEX]Ty CBOMCTBAMHY COSAMHEHUH | YUHUTHIBAIOT IPABUIIO B OTBETCTBEHHOT'O
TaJIOTEHOBOOPOIHBIX KHCIIOT. U UX IPUMEHEHIEM, U3yJdaTh TUTAHUPOBAHHUU M KOHTPOJIE crtocoba | OTHOMIECHHS K
JdemoncTpauuu: CBOMCTBA COCIMHEHUN TaJIOT€HOB | PELICHUS IpUpOE
OO0pa3IBl MPUPOTHBIX B XOJI€ BBIITOJTHEHUS Ilo3naBaTenbHbIE:

COEIMHEHMI XJI0pa.

JIab. onbITHI:

27. KauecTBeHHas peakitis Ha
raJIoreHuI-NOHbI

71a60paTOPHBIX OMBITOB ,
Tonyuam 603moarcHOCHb
HAY4umbCA.: ACTIONB30BATh
NPHOOPETEHHBIE KOMIETECHIINI
NIPH BBITIOJTHEHHN TPOEKTHBIX
paboT 1Mo N3y4EeHHIO CBOICTB U
CIIO0CO0OB TIOTYICHUS 1
pacrio3HaBaHMsl COCAMHEHUI

Hcnonp3yroT mouck HeoOX oauMoit
nH(pOpMAaLUH IS BHITTOTHEHHS
y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
yaeOHOH TUTPaTyphI
KommykaTuBHbIe:

YYNUTHIBAIOT Pa3HBIC MHEHUS U
CTpeMSATCS K KOOPANHALINH
Pa3NUYHBIX NO3UIKH B




TaJ0reHOB COTPYJTHUYECTBE
35. HpaKTH‘leCKaH Perrenue skcriepuMeHTaNBHBIX 3a0au | Hayuamcs: oOpamarthes ¢ PerynsiTuBHbie: OgnajneHue
paGora Ned o teme «Iloarpyrma rajaoreHoBy nabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIFOT MOIIATOBBII HaBbIKAMH [
PermeHue W HarpeBaTelbHBIMU MPUOOPAMH | KOHTPOJIB MO PE3yIBTaTy MpaKTUIEeCKON
B COOTBETCTBUH C MpaBUIaMHU JIEeSITENbHOCTH
OKCHCPUMCHTAIIbPHBIX TEXHHUKH 0E30MacHOCTH, IMo3naBaTeaBHBIE:
3aJaa4 110 TEMC OIMMUCHIBATH XUMHUECKUH [IpoBoasT cpaBHEHUE U
«[Toarpymma JKCIICPUMEHT C MIOMOIIIBIO S3bIKa | KJIACCU(DUKAIHIO TI0 3aJaHHBIM
FAJIOFECHOBY XUMUH, JIeNaTh BBIBOJIBI 110 KPUTEPHIM
pe3ylbTaTtaM dKCIepruMeHTa. KommykaTuBHBIE:
Tonyuam eo3moocHocme Haxopst obuiee perienne yueOHoH
Hayuumuvcs: 0CO3HABATh 3aj71a4u
HEOOXOAUMOCTb COOIIOIEHNS
npaBuia b u OT s coxpaneHus
CBOETO 37I0POBbSI U
OKPY’KaIOIINX
36. Kucnopon CrtpoeHue aToMa U aJlJIOTPOITHUS Hayuamcs:, PerynasiTuBHbIC: Ctpemienue K
KHCJIOPO/Ia; CBOMCTBA U IPUMEHEHHE | XapaKTepHu30BaTh CTPOCHUE Paznuyator crioco0 u pe3ynbrat 3JI0pOBOMY 00pazy
€ro aJUIOTPOIHBIX MOIU(UKALIMIA. MOJICKYJBI KHCIOpOAa, JIEHCTBUS YKU3HU
JIad. onbITHI: COCTaBJISATh XMMHUYECKUE IMo3HaBaTenbHbIE:
28. Ilomyuenne YpaBHEHHUS, XapaKTePU3YIOIIHe Biianetot o0mmm npuemMom pereHus
U pacro3HaBaHHUE KUCIIOpoaa XUMUYECKHE CBOMCTBA 3a7a4
KUCIIOpO/ia, OOBSICHITh KommykaTuBHbIe:
IIPUMEHEHNE aJNIOTPOIIHBIX JloroBapuBaroTcsi 0 COBMECTHOM
Moau(pUKAIUN KHCIOpo/a, JIESITETFHOCTH TI0J] PYKOBOJICTBOM
OIMCHIBATH JIAOOPAaTOPHEIE U yauTeNns
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCTIOpoa .
Tlonyuam 6o3moocHocmy
Hay4umucs: TPAMOTHO
o0paraTbcs C BEMIeCTBAMU B
MOBCEIHEBHOM XKU3HU
37. Cepa, ee (ngHLIeKI/Ie u CtpoeHne aToma u aJIOTpoIus cepsl; | Hayuamces:, PerynsiTuBHbie: DopMUPYIOT OCHOBBI
XUMHUYECKUE CBOHCTBA W MIPUMEHEHUE XapaKTepHU30BaTh CTPOCHUE Pasnmugator criocod u pe3ynbrat 9KOJIOTHYECKOTO
. POMOMYECKON CEepHI. MOJIEKYITBI Cepbl OOBSICHSITH JIEHCTBUS MBITIICHUS
CBOHCTBA JeMoHcTpanum: 3aBUCUMOCTb CBOUCTB cepbl 0T €¢ | [lo3HaBaTe/IbHbIE:

BsaumoneiictBue cepsl

C MeTaJIaMH, BOIOPOIOM H
KHCIIOPOOM.

JIab. onmbITHI:

nonoxkenuns B [ICXD JI. .
MenpgeneeBa, cOCTaBIISITh
XUMHYECKHE YPaBHEHUS,
XapaKTEePU3YIOIINE XUMITUCCKIE

BrnanmeroT obumM npreMoM peteHus
3a7a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM




29. I'openue cepbl Ha BO3AyXE U B
KHCIIOpOJIe

CBOICTBA CEpPBI, OOBSICHATH
MIPUMEHECHHUE aJUTOTPOITHBIX
MOTU(UKAIAN CePBI
Ionyuam eo3mooicHocme
HAy4umsCsl: TpaMOTHO
00pamiaTbcs ¢ BEMeCTBAMU B
MOBCEIHEBHOM JKU3HU

JIEATETBHOCTH, TIPUXOJIS K 00LIeMY
pELICHHIO

38. | CoenuHeHUs cepbl Oxcwunsr cepol (IV) u (VI); ux Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
MONTy4€eHue, OIUCHIBATh CBOMCTBA VY4uTBIBaIOT IPaBUIIO B K KOHKPETHOMY
CBOICTBA U IPUMEHEHUE COEZIMHEHUI! cepbl, COCTaBISATh TUITAHUPOBAHWH U KOHTPOJIE Criocoda | XUMHYECKOMY
YpaBHEHHUS peakLui, peleHns 3JIEMEHTY, MOUCK
COOTBETCTBYIOIIHUX «IETIOUKE» Ilo3naBaTeJbHBbIE: JIOTIOJTHUTENBHOM
IIPEBPALLEHUI Hcnone3yroT MoucK Heo0XonuMon UH(OPMALIUH O HEM.
Tonyuam eozmooicnocme nHpopManuK 115l BHITIOTHEHUSI
HAy4umsCs. IPOrHO3UPOBATH yueOHBIX 3aJJaHUH C HCTIOIb30BAaHHEM
XMMHYECKHE CBOICTBA BELIECTB y4eOHOU TUTPaTypBhI
Ha OCHOBE MX CBOICTB U KoMMmykaTuBHbBIE!
CTpPOCHUS KonTponupyroT geiicTBre naptHepa
39. | CepHas kucinoTa Kak CepHast KUCIIOTa KaK JIEKTpoNnuT u ee | Hayuamcs:, PerynsituBHbIe:
SNEKTPOJIHT H €€ CONH COJIH, MX MPUMEHEHHE B HAPOJHOM OIHUCBHIBATh CBOWCTBA CEPHOMI Pagnma}oT crocob u pe3ysbTaT
XO03scTBE. KHUCIIOTBI, B XOZI¢ POBEIICHUS JEUCTBUSA
JeMoHcTpanum: 71a00paTOPHBIX OIBITOB , ITo3HaBaTenbHBIE:
OO0pa3upl NPUPOIHBIX MPOBOJUTH KaYECTBEHHYIO Brazgeror 00mmM nprueMoM pereHust
coenHeHU cepbl. OOpa3Lbl peakiuo Ha cynbdaT - HoH 3a/1a4
BaXXHEHIIMX U1l HAPOIHOTO THonyuam eozmoacnocmo KomMmykaTHBHBIE!
x03s1iicTBa CyIb(aToB. Hayuumucs: XapakTepu3oBaTh JloroBapuBaroTcsi 0 COBMECTHOM
Jla0. onbITHI: 0coObI€ CBOMCTBA JESITETHPHOCTM, IPUXOMAT K 00IIeMy
30. CgoticTBa pa30aBIeHHON CEPHOI KOHIICHTPHUPOBAHHOMN CEpHOIt permeHnto
KHCITOTBI KHCIIOTBI
40. | CepHast KHCIIOTa Kak CepHast KHCIIOTa KaK OKUCIIUTEINb. Hayuamcs :coctaBnsTh PeryasiTuBHbIE: HcnsIThIBaIOT
OKHCIIATEb. [IpomsBoncTBO cepHOi KUCTOTH U ee | ypaBHeHHs OBP ¢ ygactiem [InanupyroT cBOU NEUCTBUS B YyBCTBO T'OPJIOCTH 32
MIPUMEHEHHE CEpPHOM KHCIIOTHI, ONHCHIBATh COOTBETCTBHH C ITOCTABICHHON POCCHICKYIO HAyKy

ITony4yenue n
IIPUMEHEHUE CEPHOU
KHCIIOTBI

o0racTi TIpUMEHEHUs CEPHOMN
KHCIIOTBI

Ionyuam 6o3mooicHocmb
HAYYUmbCs: TPUBOTUTH
MPHUMEPHI YPaBHEHUI pPeaKLuii,
JISKAIIUX B OCHOBE

3aJadell ¥ yCIIOBHUSMH €€ pean3aiin
Ilo3naBarenbHbIC:

Braneror o6umM nprueMom pereHus
3agad

KommykaTuBHbIe:

KonTomupyoT feiicTBrs napTHEpa




IMpOn3BOJCTBA CepHOfI KHCJIOTBI

41. | llpakTHYeCcKasi Pemenne skcniepuMeHTaNbHBIX 33034 | Hayyamcs: oOpamaThes ¢ PeryasiTuBHbIE: YMeroT ynpaBiarh
paGora Ne5 o Teme «lloarpymnmna kucnopona» nabopaTopHbsIM 00opyaoBaHueM | OCyIIECTBIISIOT MOIMIATOBBII cBoei
P W HarpeBaTelbHBIMU IPHOOPaMH | KOHTPOJIb 110 pe3yibTaTy MI03HABATEIbHON
CIICHHC B COOTBETCTBHH C IpaBUIIaMU JIeSITETbHOCTBIO
OKCHCPUMCHTAIIbPHBIX TEXHHUKH 0E30MacHOCTH, IMo3naBaTeaBHBIE:
3ajJa4 110 TEME OIMUCBIBATh XUMHUUECKHH CTposT peueBoe BbICKa3bIBaHUE B
«[Toarpymma 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKa | YCTHOW M MMUCbMEHHOU (opme
KHCIIOPOIa» XUMMH, 1€1aTh BBIBOJIBI MO
pe3yabpTaTaM 3KCIIEpUMEHTA. KommykaTuBHbIe:
Tonyuam eo3moarcrocme VY4UTBIBAIOT pa3Hble MHEHUS U
Hayuumuvcs: 0OCO3HABATh CTpeMsTCs K KOOpIUHAIUN
HEOOXOAUMOCTb COOIIOIEHNS pa3IUYHbIX MO3UIMI B
npaBuia b u OT s coxpaHeHUs | COTPYIHUYECTBE
CBOETO 37I0POBBSl U
OKPY’KaIOIINX
42. | A30T U ero cBOMCTBa CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamcs:, PerynasiTuBHbIC: DopMHPYIOT HHTEPEC
CBOMCTBA a30Ta KaK IPOCTOr0 XapaKTepHU30BaTh CTPOCHUE IImaHupyrOT CBOM NEWCTBUS B CBS3U C | K KOHKPETHOMY
BEILIECTBA aToMa ¥ MOJIEKYNBI a30Ta, MOCTAaBJICHHOM 3aJa4eil U YCIIOBUAMH | XUMHYECKOMY
OOBSICHATH 3aBUCUMOCTb CBOMCTB | €€ pEelIeHUs JJIEMEHTY
a30Ta OT €ro ION0KEHUS B IHo3naBarenbHbIE:
I[ICXD5 I.U. Menneneesa, CraBst u GopMyIUPYIOT LIENU 1
COCTABJIATh XUMHUYECKHE npo0IeMBbl ypoKa
YPaBHEHHUSI, XapaKTePU3YIOLIe KommykaTuBHbIe:
XUMHYECKHE CBOMCTBA a30Ta AJIEKBaTHO HUCIIONB3YIOT PEUCBBIC
THonyuam eozmoacnocms cpenctsa s 3G PEeKTHBHOTO
HAy4umuvcsi: TPaMOTHO peleHnss KOMMYHUKaTHBHBIX 33724
o0paratbcs C BEMIeCTBaMHU B
MOBCEIHEBHOM XKU3HU
43. | AMMHAaK 1 ero AMMUax, CTpoeHre, CBOICTBa, Hayuamca: onuceiBath CBOMCTBa | PeryjisiTUBHBIE:

COCIUHCHMUA. Comn
AMMOHUA

rony4deHre u npuMeHerne. Comn
aMMOHHMS, UX CBOMCTBA U
MIpUMEHEHNE.

JIa6. onbITbI:

31. N3ydeHne CBOCTB aMMHaKa.
32. Pacno3HaBaHHe CONEii aMMOHHS

aMMHMaKa B XOJI€ IIPOBEACHUS
71a060paTOPHBIX OIBITOB,
MPOBOJUTH Ka4ECTBEHHYIO
PEaKnuio Ha MOH -aMMOHHMS
Ionyuam 603modicHocmb
HAYy4UmbsCs: IPUBOIUTD
MIPUMEPHI YpAaBHEHUN PEAKIIHIM,
JIeXKAIX B OCHOBE
MPOMBIIIJIEHHBIX CTOCOO0B
TIOJIYYCHHS] aMMHUaKa

[InanupyroT cBOM AECHCTBUS B CBSI3U C
[IOCTaBJICHHOW 3a/1aueil U yCIOBUSIMU
€€ pelIeHHs
Ilo3naBarenbHbIC:
CraBar 1 GopMyIHPYIOT TN U
poOIeMBI ypoKa
KommykaTuBHbIe:

KonTponupyror nefictBust naptaepa




44. | Oxcumpl a30Ta Oxcuapl azota(ll) u (1V) Hayuamcs:, PeryasituBHBIE:
OIUCBIBATh CBOMCTBA Y4uTBIBaIOT MPaBUIIO B
COEZMHEHUM a30Ta, COCTABIIATh TUTAHUPOBAHUH U KOHTPOJIE criocoda
YpaBHEHHUS peakLui, pemeHus
COOTBETCTBYIOIIUX «LETIOUKE» Ilo3naBaTenbHbIC:
MpeBpalleHUHA Hcnonb3yroT MOUCK HEOOX OUMOit
THonyuam 6o3mooicHocme nH(popManuK 1151 BHITIOTHEHUS
Hay4umucs: TPOrHO3UPOBATH yueOHBIX 3aJJaHU C HCTIOIb30BAHHEM
XHUMHYECKHE CBOMCTBA BEILIECTB yueOHOM TUTPATypHI
Ha OCHOBE X CBOICTB U KommykaTuBHbI€!
CTpOEHUS KonTtponupyor aelicTBue napTHepa
45. | A3oTHAS KUCIOTA KaK A3OTHas KUCIIOTa KaK 3JIeKTpONIuT, ee | Hayuamcs:, PeryisiTuBHbIE:
JIEKTPOIINT, €& CBOICTBA U MIPUMEHEHHE. OIMCHIBATh CBOMCTBA a30THOM Pagnma}oT croco0 ¥ pe3yabTaT
JlemoHcTpanum: KHUCJIOTBI, B XOJI€ IPOBEACHUS IEUCTBUA
TIPUMCHEHHIE OO0pa3iibl BaXKHEHIINX J1a00pPaTOPHBIX OMBITOB Ilo3naBaTenbHbIE:
JUIS HApOJIHOT'O X03siicTBa HUTPATOB. | [lonyuam 6o3modcHOCHb BriageroT o0mmM npuemMom penieHus
JIab. onbIThI: HAYYUmbCs: COCTABISTh 3a1a4
33. CaoiicTBa «ILEMOYKW» NPEBPALLEHNH 10 KommykaTuBHbIe:
pa30aBieHHON a30THOW KUCIOTHI a3ory JloroBapuparoTcst 0 COBMECTHOM
JIEATENIbHOCTM, NMPUXOIAT K 00IEMY
pELICHUIO
46. | A30THAs KUCJIOTAa KaK A30THas KHCI0Ta KaK OKUCIIMTEIIb. Hayuamcs :cocTaBisTh PerynsiTuBHbIC:
OKHCIIHTEITb, €& HwutpaTs! 1 HUTPUTHI, IpobIeMa UX ypaBueruss OBP ¢ ygactuem [InanupyroT cBOM NEUCTBUS B
COZIepKaHUs B C/X MPOSYKLIUH. A30THOM KUCIIOTHI, TIPUMEHSTh COOTBETCTBHH C ITOCTABICHHOMN
TIOTyHdeHHC A30THBIE yI0OpeHUs COJIM a30THON KUCIIOTHI B 3a/1aueil U yCIOBUSIMU €€ peatn3alun
JeMoHcTpanum: MPAKTUYECKOH NEATENbHOCTH, Ilo3naBaTenbHbIE:
BzaumoneiictBue IIPOBOANUTH KaUECTBEHHYIO Bianetot o0mmm npuemMom pereHus
KOHLIEHTPUPOBAHHOM a30THOMI pEeakLuIO Ha HUTPAT - UOH 3a7a4
KHUCJIOTBI C MEIBIO. Tlonyuam sozmoorcnocmo KommykaTuBHbIe:
JIa6. onbIThHI: HAy4umuCsi: XapaKTepu3oBaTh KonTonupyrot aelictBus napTeepa
34. BzaumopeiicTBre 0CcO0BIE CBOMCTBA
KOHLIEHTPUPOBAHHOM a30THOM KOHLEHTPUPOBAHHOM a30THOM
KHCITOTBI C MEZIbIO KHCIIOTBI
47. | docdop. CrpoeHne aToMa M aIIOTPONHS Hayuamca: PerynsiTuBHbie: DOopMHPYIOT HHTEPEC
CoeuHeHus ¢ocdopa, ceoiicTa 6emoro u XapaKTepPHU30BaATh CTPOCHHE [TnaHupyrOT CBOM EWCTBHS B CBSI3M C | K KOHKPETHOMY
I KpacHoro ocdopa, ux npumeHeHne. | aroma (ochopa, 0OBACHITH TIOCTAaBJICHHOH 3a7aueil ¥ YCIOBHSMH | XUMHYECKOMY
¢ocdopa. IonsTre o OCHOBHBIE COSTUHEHHUS: OKCH]T 3aBUCHMOCTh CBOMCTB (hocopa ee pemeHus AJIEMEHTY, TTOUCK
ocoprbIx docdopa (V) u opropocdopnas kuc- | ot ero nonoxkenus B [ICXD [I.U. | Io3naBareabHble: JIOTIONTHUTENBHON

yI0OpeHusx

nota, gochatsl. PocdopHbie

MCHHCHGCBEI, COCTaBJIATH

Crasst 1 GOpMyTHPYIOT IENHU U

nH(popMannm 0 HeM.




ymoOpeHus.

JdeMoHcTpanuu:

OO0pa3ubl MPUPOTHBIX

coeaunaeHU hocdopa. O6pasIs!
Ba)KHEHIIINX [T HAPOJHOTO
X03sTiCcTBa (hocdaToB.

JIab. onmbIThI:

35. T'openue pocdopa Ha BO3AyXE U B
KHCIIOpOJIE.

36. PacrioznaBanue docgatos

XHUMHUYECKHE YPAaBHEHHUS,
XapaKTePU3YIOIINE XUMUIECKHE
CBOICTBa a3oTa

B pe3ysibTaTe MPOBEACHHS
J1a00PATOPHBIX OIBITOB,
MPOBOJIUTH KAYECTBEHHYIO
peakiuio Ha pocdat - HoH
Tonyuam eo3mooicHocme
HAYYUMbCsl: ONUCHIBATH
(husnyuecKre 1 XUMHYECKHE
MPOIECCHI, SBJIAIOIINECS YACTHIO
KPYroBOpPOTA BEIIECTB B IPHPOJIE

po0JIeMBI YpOKa
KommykaTuBHbIe:
AJIEKBaTHO HCIIONIB3YIOT pEUEeBBIE
cpeactBa st 3HEKTHBHOTO
penieHrsl KOMMYHUKaTHBHBIX 33714

48. | Yruepon CtpoeHue aToMa U aJIOTPOIIHUS Hayuamcsa: xapakTepu30BaTh PeryasiTuBHbIE: dopmupyror
yTriepoza, CBOWCTBA €ro CTPOEHHUE aToMa yrieposa, PaznuuatoT criocod u pe3yabTaT UHTEpecC K
Moau(UKaIUi U UX PUMEHEHHE. OOBSICHSATH 3aBUCUMOCTb CBOWCTB | JIEHCTBHS KOHKPETHOMY
JdeMoHcTpanum: yriepoa OT ero MOJIOXKEHUS B Ilo3naBaTeJbHBbIE: XHUMHUYECKOMY
IornomieHue yriieM pacTBOPEHHBIX I[ICX5 I.U. Menneneena, BriageroT o0mmM MpueMoM pelieHus | 3JIEMEHTY, ITOUCK
BEILIECTB WJIM ra30B. BoccTaHOBIEHHE | COCTaBIISATH XMMHUUECKUE 3a1a4 JIOIIOJIHUTENIbHOMN
MEJU U3 €€ OKCHJIA YIJIEM. ypaBHEHHMS, XapaKTepH3YIOLUe KommykaTuBHbI€: HUH(POPMALUH O HEM.
JIab. onbIThI: XUMHMYECKHE CBOMCTBA yriaepoaa | JloroBapuBaroTCsi O COBMECTHOM
37. T'openue yris B KUCIOPOAE Ionyuam 6o3mooicHoCmb JIEATENIbHOCTH 110]] PyKOBOACTBOM
HAy4umsCs. OIMCBHIBATH YUUTENA
(u3HYIecKre U XUMUYECKUE
MPOLIECCHI, SBJISIOIINECS YaCThIO
KpPYTOBOpPOTa BELIECTB B IIPUPOJIE
49. | Okcuasl yriiepoaa Oxcunst yraepona (I1) u (IV), ux Hayuamecs:, PeryasiTuBHbIE: DopMUpPYIOT yMEHHE
CBOIfCTBa U IPUMEHEHUE OIHCBHIBATH CBOMCTBA OKCHJIOB Y4UTHIBAIOT MPaBHUIIO B UCIIONIb30BaTh 3HAHUS
yTJIeposia, COCTABIATh IUVITAHUPOBAHUH M KOHTPOIE crocoda | B OBITY
YpaBHEHUS pEAKLMH, pelieHus
COOTBETCTBYIOIINX «LIETIOUKE) ITo3HaBaTesbHBIE:
MIPEBPALLEHUN . IPOBOIUTH Hcnonp3yroT mouck HeoOX oauMoit
Ka4eCTBEHHYIO PEAKLHUIO 10 nHGOPMALUH JUTS BHITIOTHEHUS
Pacro3HaBaHUIO YIJIEKUCIIOTO y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
rasa y4eOHOM TUTPaTyphI
THonyuam eozmodicnocme KommykaTuBHbIe:
HAYy4UumbsCs. TTPOTHO3UPOBATH KonTponupyroT nelicTBre naptTHepa
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE HX CBOMCTB U
CTPOCHUS
50. | YromgbpHas KUCJIOTa U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsitTuBHbie: DopMUPYIOT YMEHHUS




€€ con.

KHUCJIOTHI: KaJIbIIUT, COAa, IIOTall, UX
3HAaYCHUC U MPUPOAC U KU3HU
YCJIOBCKA.

JlaBaTh OINpPEEICHHS TIOHATUSIM
«OKECTKOCTh BOJIBD» ,OITUCHIBATD
CBOMCTBA YrOJIbHOW KUCIIOTHI,

Pazmuyatot crioco0 u pe3ynbrat
neicTBHS
ITo3naBaTenbLHBIE:

UCIIOIb30BaTh 3HAHMS
B OBITY

51. | KectkocTh BOJIBI U .
. JKectkocTh BOIBI M CIIOCOOKI ee COCTaBJISITh YPAaBHEHUS peakiui, | Brageror oOmuM mpueMoM perieHus
croco0sl e€ YCTpaHEeHHUsL. COOTBETCTBYIOIINX «LETIOYKE) 3a/1a4
yYCTpaHCHUA JdemoncTpauuu: MpEeBpaIlEHH , COCTaBIIATh KommykaTuBHbI€:
OO0pas3Iibl MPUPOIHBIX COCAUHCHUN Ha3BaHMS COJIEH yrolbHOM JloroBapuBaroTcsi 0 COBMECTHOM
yriepoaa. O0pasiisl BaXXHEHINX UIT | KUCIOTHI, JESITETPHOCTM, TIPUXOIAT K 00IIEMY
HapOIHOI0 XO35IMCTBa KapOOHATOB. MPOBOJIUTH Ka4ECTBEHHYIO pelIeHno
JIab. onbIThI: peakuio Ha KapOoHAT - HOH
38. Ilony4yeHue yronbHou KUCHOTeI U | Tlomyuam 603moocHocmo
u3ydeHue ee cBoictB. 39. [lepexon Hay4umucs: TPOTHO3UPOBATH
KapOOHATOB B I'MIPOKapOOHATHI. XUMHUYECKHE CBOMCTBA BEIIECTB
40. Pa3noxeHue ruapokapooHaTa Ha OCHOBE MX CBOWMCTB H
HaTpus CTPOCHU A
52. | KpemHuwii CrpoeHue aToMa KpEeMHUS; Hayuamcs:, PeryasiTuBHbIE: dopmupyror
KPHUCTAJNTMYECKUH KPEMHUIA, ero XapaKTepu30BaTh CTPOSHHE AJIeKBaTHO BOCIIPHHUMAIOT UHTEpeca K
CBOWCTBA U IIPUMEHEHUE aToMa KpeMHUs, OObSICHATD MIPEIOKEHHS U OLCHKY YUUTENS U KOHKPETHOMY
3aBHUCUMOCTh CBOIMCTB KPEMHHUS OJTHOKJIAaCHUKOB XUMHYECKOMY
ot ero nonoxenus B [ICX3 JIL.U. | Ilo3HaBaTenbHbIE: 3JIEMEHTY, ITIOMCK
MeneneeBa, COCTaBIISATh Bei6bupator Hanbosnee 3pdexTiuBHbIe | ITOMOIHUTEIBHOU
XUMHYECKHE YpaBHEHUS, CIOCOOBI pelIeH s 3a1a4, uHpopMaILnH O HEM.
XapaKTePU3YIOIINEe XUMIYECKIE | KOHTPOJIHPYIOT U OLEHUBAIOT
CBOWCTBA KPEMHHUS MpoIIecC M Pe3ybTaT A TENEHOCTH
Honyuam eo3modzrcHocms KommykaTuBHbIe:
Hay4umCcs: TPaMOTHO JloroBapuBaroTcs 0 pacupeneieHnn
o0paratbcs C BEMIeCTBaMHU B (hyHKIMI ¥ polieit B COBMECTHOM
MTOBCEIHEBHON KU3HU JIeSITETbHOCTH
53. | CoenuHeHUsT KPEMHUS Oxcun kpemuus (IV), ero mpupomnsie | Hayuamcs:, PeryasiTuBHbIE:

pa3HoBUIHOCTH. CHITMKATHI.
3HaYeHNe COEJMHEHNI KPEMHUS B
JKMBOI U HEXXUBOW MTPUPOJIE.
JdemoncTpaumn:

OO0pa3IIsl IPUPOAHBIX COCTUHECHUH
KPEMHUSL.

JIa6. onbIThI:

41. IlomyueHne KpEeMHEBON KHCIOTHI
U U3YYEHHUE €€ CBOWCTB

OIMCHIBATh CBOMCTBA OKCHIA
KPEMHUS, COCTAaBIISITh YPaBHEHHUS
peaKuuid, COOTBETCTBYIOLIUX
«IIETIOUKE)» MPEBPALLEHU .
MIPOBOJNTH KAYECTBEHHYIO
PeaKkIio Ha CHIINKAT - HOH
Honyyam eo3modcHocms
Hay4umuCs: TPOTHO3UPOBATH
XHMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOEHUS

YUuTBIBAIOT NPaBUIIO B
IUIAHUPOBAHUH U KOHTPOJIE CrIocoba
pemeHus

ITo3HaBaTesbHBIE:

Hcnonp3yroT monuck HeoOXoauMoit
nH(pOpMAaLUH IS BHITTOTHEHHS
y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
yaeOHOH TUTPaTyphI
KommykaTuBHble:

YYNUTHIBAIOT Pa3HBIC MHEHUS U
CTpeMSATCS K KOOPAMHALINH




Pa3INYHbIX HO3I/IIII/II71 B

COTPYAHUYECTBE
54. | CunukaTtHas [TonsiTHE O cUNMMKAaTHON Hayuamca: npakTuueckoMy PeryasiTuBHbIE: DopMUPYIOT
IIPOMBIILICHHOCTb NpOMBIIIIEHHOCTH. CTeKI10, IEMEHT, MIPUMEHEHHUIO COEeANHEHUN PagnuqaroT croco0 ¥ pe3yabTaT NOHMMaHKE
KepaMHKa. KpEeMHUS JiercTBus 0COOEHHOCTE! JKU3HH
JdeMoHcTpanuu: THonyuam eo3mooicHocmy Ilo3naBaTenbHbIC: U TpyJa B YCIOBHAX
OOpa3upl cTeKa, KepaMUKH, IEMEHTa | Hayuumucsi: TPOTHO3UPOBATH Brianetor oOmmm npueMoM pemeHust | HHpopMaTH3alyu
XHUMHYECKHE CBONCTBA BEILIECTB 3a1a4 ofmecTBa
Ha OCHOBE MX CBOMCTB U KommykaTuBHbI€!
CTPOEHUS JloroBapuBaroTCsi O COBMECTHOM
JIESITEIbHOCTH T10J] PYKOBOJICTBOM
YUUTEIS
55. HpaKanecKaﬁ [Tony4yenue, codupanue u Hayuamcs: obparartscs ¢ PeryisiTuBHbBIC: OBnajneHue
paGora Ne6 pacro3HaBaHue nabopatopHbIM 00opyaoBanueM | OCyIIECTBISIOT MOIIATOBBIH HaBBIKAMU IS
I rasoB W HarpeBaTelbHBIMU IPHOOPAaMHU | KOHTPOJIb 110 pE3yNIbTaTy IIPAKTUYECKON
OﬂyquHe, B COOTBETCTBUHU C IIpaBUIaMU JACATCIBbHOCTH
cobupaHue u TEXHHUKH 0E30MaCHOCTH, IMo3HaBaTeabHBIE:
pacCiio3HaBaHUEC ra3oB OIUCBHIBATH XUMHYECKUI CrposT peueBoe BHICKAa3bIBAHUE B
IKCIIEPUMEHT C TIOMOIIIBIO SI3bIKA | YCTHOW M MUCbMEHHOU (opme
XUMMH, JENaTh BBIBOIBI 10 KommykaTuBHbI€!
pesyabTaTaM dKCIIEPUMEHTA. VY4YHUTBIBAIOT Pa3HbIE MHEHUSA U
Honyuam sozmoacrocmo CTpeMSATCA K KOOpAUHALMU
HAy4umvcs: OCO3HABATh Pa3IM4YHBIX O3HIUI B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUYECTBE
npaBuwi b u OT s coxpaneHus
CBOETO 3JJ0POBbsI U
OKPY’KaIOMIUX
56. | O0o0IeHne o TEME Hayuamca: o006mate 3HaHus 1 | PerynsituBHbIe: Beipaxkarot
«HeMeTaibi» MPEICTABIATE X CXeM, Tabnui, | BHOcAT HE0OXOaMMBbIE KOPPEKTUBEI B | aJE€KBATHOE
Mpe3eHTalni JIEMCTBHUE MOCIIE €r0 3aBEPIICHNS HA | TIOHMMAaHUE IPUYUH
OCHOBE €r0 y4eTa CIeIIaHHbIX ycIexa u Heycliexa
oo oK yaeOHOI
ITo3HaBaTesbHBIE: JIeSITETbHOCTU
CTposT peueBoe BHICKAa3bIBAHNE B
YCTHOM U THCBMEHHOH (popme
KommykaTuBHble:
Koppektupyrot neiicTBusi napTHepa
57. KounrpoJibHasi KoHuTpons npeaMeTHBIX U Hayuamcsa: npumeHsTh PerynsiTuBHbBIE: OCYIIECTBISIOT [IposBistoT
padora Ne3 o Teme MeTaIpeIMETHBIX YIEOHBIX ACHCTBUH | TOMydEeHHBIC 3HAHUS U MOUIATOBBII M UTOTOBBII KOHTPOIb OTBETCTBEHHOCTH 32
o Teme «HeMeTamsy cOpMHUPOBAHHBIC YMECHUS JUIS O PE3YNbTaTy pe3yabTATHI




«HeMmeTasuisl) peleHus Y4eOHBIX 3a1a4 Ilo3naBaTenbHbBIE:
CTPOSIT PEYCBOC BHICKA3HIBAHKE B
YCTHOM U TTHCBMEHHOH (opme
KoMMyKkaTHBHBIE: YIUTHIBAIOT
pa3HbIC MHEHUSI M CTPEMSITHCS K
KOOPJIMHAIIMY Pa3JIMYHBIX TIO3UIHN B
COTPKYJTHHYECCTBE
Tema 5. O060011eHHe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IKO0JbI. (104.)
58. | Ileproanueckuii [lepuomuyeckuii 3aK0H U Hayuamcs: 06001math PeryasiTuBHBIE: [posBysiroT
3aKOH M Ilepuonudeckas cucrema WH(POPMAIIUIO TI0 TEME B BHIC [T1aHupyYrOT CBOM JICHCTBUS B OTBETCTBEHHOCTH 3a
XUMHYECKUX JICMEHTOB CXEM, BBIMTOJHSTH TECTOBBIC COOTBETCTBHH C TIOCTABJICHHOMN pe3yabTarT
[Tepuonanueckas . .
J. . MenneneeBa. ®uzndeckuit 3aJaHus 3a7ja4eii ¥ YCIIOBUSIMU €€ peann3aluu
cucrema CMBICIT TIOPSITKOBOTO HOMEpa IMo3naBaTeJIbHBIE: CTABAT
. . Menneneea B 371eMEHTa, HOMEPOB MepHoIa 1 1 GOPMYTUPYIOT HETH U TPOOIEMBI
CBETE TCOPHH TPYIIIBL. YPOKa; OCO3HAHHO U MPOH3BOJILHO
CTpOGHI/Iﬂ aToMa CTpOAT B yCTHOI/I U NIMCbMCHHOU
thopme
KoMMyHuKaTHBHbBIE:
Biagenue MoHOJIOrHYeCKON U
JIMaJIoruueckoil Gopmamu peuun
59. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcsa :0600mats PeryasiTuBHbIe:
H3MEHEHNs CBONCTR W3MEHEHHUS CBOICTB 3JIEMEHTOB U UX uH(popMaLuIo 10 TeMe B BUJIE Paznuyaror cnoco6 u pe3ynbTar
COEIMHEHUIA B IEPHOJIaX M TPYNIAX B | CXEM, BBITIOIHSITH TECTOBYIO JICUCTBHS
JJIEMCHTOB N UX o
N CBETE MPEJICTABJICHUI O CTPOCHUH pabory, Ilo3HaBaTenbHbBIE:
COCIMHCHUN B ATOMOB 3JIEMEHTOB. 3HAYCHHE Baeror 00IIMM IPHEMOM pPelleHHUs
nepuoaax u rpymmax IIepunoguueckoro 3akoHa 3a71a4
B CBETEC KommykaTuBHbI€:
IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM
JIeSITEILHOCTH T10]] PyKOBOACTBOM
CTPOCHHU aTOMOB
yUUTeNs
SJIEMEHTOB. 3HAUEHUE
HCpI/IOI[I/I‘-ICCKOFO
3aKOHa
60. | Buasl xuMudeckux Byl xumMudecknux CBsI3€i U THIIBI Hayuamcsa: 0600mats PerynsiTuBHbie:
CBSI3eH M THIIBI KPHCTAJUTHIECKUX PELIETOK. uH(popMaLHUIO 10 TEME B BUJIE PaEJII/I‘IaIOT Croco0 1 pe3yabTaT
B3auMoCBsI3b CTPOCHHS U CBOWCTB TaOJIHIBI, BHITIONHSITH TECTOBYIO | JACHCTBUS
KPpUCTAITINYCCKUX
BEIIECTB paboty IHo3HaBaTenbHbIE:
PpCIICTOK. Bnazelor o61IUM IIPUEMOM PELIEHHUS]
Bzaumocssi3b 3a/1a4

KommykaTuBHBIE!




CTPOCHHUS U KonTponupyroT neifictBust napuepa
CBOVCTB BEILIECTB
61. | Kiaccudukanms Knaccudukamuss XuMHIecKux Hayuamcsa: o6o6mate PeryasiTuBHBIE:
XUMHYECKUX PeaKLHil PEaKIii TI0 Pa3JINYHBIM ITPU3HAKAM HHPOPMAIIUIO TI0 TEME B BHJIC Paznugaror coco6 u pe3ynbTar
(YUCIIO ¥ COCTAB pearupyroIux U CXEM, BBIITOJHSTH TECTOBEIC JIeHCTBUSA
110 pa3JINYHbIM . .
00pa3yromyXxcs BeIeCTB; HAINYNE 3aIaHus Io3naBaTenbHbBIE:
NpU3HaKaM. rpaHuLpl pasaena Gas; BnaneroT o0IyM OPHEMOM pEIeHHs
TEer10BoH 3¢ (deKT; n3MEeHEeHne 3a1a4
CTETICHEH OKUCIICHHS ATOMOB; KommykaTuBHBIE:
UCIIOJIb30BaHNE KaTaIn3aTopa; JloroBapuBarOTCs O COBMECTHOU
HaTpaBJICHUE IPOTCKAHNSA). JIESITETLHOCTH T10J] PYKOBOJICTBOM
YUMTENS
62. CKOpOCTB CKOpOCTh XMMUYECKUX PEaKINid U Hayuamcs: 0600maTh PeryisiTuBHbBIC: NmeroT nienoctHoe
XUMHYECKHX PEaKIUil (hakTOpBI, BIUSAIONINE HA HEE HH(POPMAILIUIO TI0 TEME B BHIC Pagnw{a}oT croco0 ¥ pe3yabTaT MHPOBO33pEHHE,
CXEM, BBIIIOJIHATH TeCTOByIO JCHUCTBUS COOTBeTCTByIOH_Iee
paboty IMo3naBaTeJbHbIE: COBPEMEHHOMY
Biageror oO1mM npreMoM pelieHusi | YpOBHIO Pa3BUTHS
3a/1a4 HayKd
KommykaTuBHbIe:
KonTtponupyror aeiicTBus naptHepa
63. KJ'[aCCI/I(bI/IKa]_[I/IH IIpocTeie U ClOXKHBIE BELIECTBA. Hayuamca: o600math IIposBisitoT
HEOPraHUYECKHX Mertasibl 1 HEeMETaJlIbl , COCTaB, uH(popMaluIo 10 TeMe B BUJIE JI0OPOXKENATENLHOCTh
knaccudukanms CXEM, BBIIIOJHSTH TECTOBYIO ,OT3BIBUNBOCTb, KaK
BEILECTB pabotry MIOHUMAaHHE TYBCTB
JPYTUXJIIOAEN U
64. | CaoiicTBa OO1Me XMMUYECKHe CBOMCTBa Hayuamca: 0600marsb PerynsituBHbIe: COTIEPEKUBAHIE MM
HEOPraHUYECKHX OKCHJIOB U TUJIPOKCHIIOB (OCHOBaHMH, | MH(pOPMAIIMIO TI0 TEME B BHJIC Paznuuator criocob u pe3ynbpTart
KHCIIOT, aM(OTEPHBIX TUAPOKCHIOB), | CXEM, BHITIOIHATH TECTOBYIO JIeHCTBUS
BCIICCTB
comu B cBete TO/1 pabory Ilo3naBaTenbHbIE:
Brnazgetor o0mmM IpueMoM perreHus
3amaq
KommykaTuBHbI€:
KoHTponupyroT neicTBusl napTHEPA
65. | ['eneTnueckue I'enetnueckue psizipl MeTAILIA, Hayuamca: o6o0mats PerynsiTuBHbie:
DPSIIBI METaIa, HEMeTaJla | MEePexXOIHOro MeTajia WHPOPMAIIIIO TI0 TEME B BHIE PaEJII/I‘IaIOT CHoco0 u pe3ylbTaT
CXEM, BBITTOJHSTH TECTOBYIO JIeHCTBUS
HEMCETaJljla 1
paboty IMo3HaBaTeabHbIE:

MEepexXoJHOro MeTajljia

Brnaneror oO6umM nprueMom pereHus
3amaq
KomMmykaTuBHBIE!




KonTtponupyror aelicTBus naptHepa

66. | O0o0IIeHMEe 3HAHMIT TpeHUHr-TeCTUPOBAHHUE 110 PeryisiTuBHbIE: BrIpaxaroT
110 XHMHH 33 KypC BapuantaMm ['MA mponuisIx jger u PaEJ'II/I‘-IaIOT croco0 ¥ pe3yabTaT aJIeKBaTHOE
. JIEMOBEPCUH JIeUCTBHS MOHMMaHHe TPHYHH
OCHOBHOM IIIKOJIBI.
IMoznaBaTenbHbIE: ycrexa 1 Heycrexa
Brianeror oMM nprieMom perieHust | yaeOHou
3a1a4y JIeITeIbHOCTH
KommykaTuBHbIe:
KonTtponupyror aeicTBus napTHepa
67. | HToromast TecTupoBaHue 1o BapuaHram Hayuamcsa: npuMeHsTh PerynsiTuBHBIE: OCYIIECTBIISIOT
KOHTPOJIbHAS T'MA nemoepcuu n((t))nyquHLIe 3HaHUA U MOIIArOBBI M UTOTOBBIA KOHTPOJIb
c(OpMUpPOBaHHBIE YMEHHUST IS IO pe3yNbTaTy
padora 3? Kyp¢ penieHust ydeOHbIX 3a/1a4 ITo3naBaTeJbHBIE:
OCHOBHOM IIKOJIBL. CTPOSAT peueBoe BHICKA3bIBAHKE B
YCTHO# 1 MMCbMEHHOM (hopme
KommykaTuBHBIE:
DopMynHUpYIOT COOCTBEHHOE MHEHHE
U TTO3ULIHIO
68. | Pe3epr




