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ITosicHuTeIbHAS 3aNMUCKA

Pabouas nmporpamma coctaBjieHa B COOTBETCTBUU C TpeboBaHUsIMHU DeepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO
o01iero o6pa3oBaHus BTOPOro IMOKOJIEHUS, Mporpamma paspaborana Ha ocHoBe nporpammbl O.C. I'abpuensina, cooTBeTcTBY0IEH DenaepaibHOMY
KOMITOHEHTY T'OCYJJapCTBEHHOTO CTaHapTa o0uiero oopa3oBanus 1 A0MyleHHo MuHuctepcTBoM o0pa3oBanus U Hayku Poccuiickoit denepanuu.
(Xumus 7-9 knaccsl: Paboune nporpammsl/ coct. T.J].'amOypruieBa. — 3-e uzn., crepeorun. — M.: [Ipoda, 2015).

Copep:xaHue MporpaMMbl HaIpaBJiIeHO HAa OCBOCHHE 3HAHWM 1 Ha OBJIaJICHUE YMEHHUSIMHU Ha 6a30BOM ypOBHE, UTO cOOTBETCTBYeT OOpa3oBaTenbHOM
nporpamme mkojsl. OHa BKJIIOYAET BCE TEMBI, IIPEyCMOTPEHHbIE (DefiepabHbIM FOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOIO
o0uiero 00pa3oBaHus MO XUMUHU U aBTOPCKOU IPOrpaMMoil yueOHOro Kypca.

IIporpamma kypca «XuMHM» IOCTPOECHA HA OCHOBE CIIUPATIBLHON MOJAEIH, IPEyCMaTpUBAIOIIEel OCTEIIEHHOE Pa3BUTHE U YTIyOJIeHHe TEOPETUYECKIX
MpeICTaBICHUH NP JIMHEHHOM 03HAKOMJIEHUH C AMIIMPUUYECKUM MAaTEpHAIOM

B nmpenMerax ecTecTBEHHO-MAaTEMaTHYECKOIO IUKJIA BEAYILYIO POJIb UTPACT ITO3HABATENbHAS JEATCIBHOCTh U COOTBETCTBYIOLINE €1
MO03HaBAaTENIbHbIC yUueOHbIe IeCTBUA. B CBSI3M ¢ 3TUM OCHOBHBIMU LeJASIMHM 00y4eHHUs] XMMUU B OCHOBHOM IIKOJIE SBIISIOTCS:

1) bopmupoBanue y o0yyaronmxcs yMeHus BUJIETh U IOHUMATh [IEHHOCTh 00pa30BaHUs, 3HAYUMOCTh XMMHUECKOT0 3HAHUS JJIs1 KaXKIO0ro YelloBeKa
HE3aBHCHMO OT €ro Npo(eCCUOHATBLHON JeATeIbHOCTH; YMEHUS pa3nudarh (PakThl U OLEHKH, CPABHUBATH OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBS3b C
KpUTEPUSIMHU OLICHOK U CBA3b KPUTEPUEB C OMPEIEICHHON CUCTEMOM IIEeHHOCTeH, (hopMyIrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2) hbopmupoBaHue y 00yUaONUXCS ETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MHpPa; YMEHUS OOBICHATH OOBEKTHI U IIPOLIECCH OKPYIKAIOIIEH IEHCTBUTEILHOCTH — MPUPOTHOM, COIUATBLHOM, KYJIbTYPHOU, TEXHUYECKOMN CPEeIbI,
WCIIONB3YS U1l 3TOT0  XUMHYECKUE 3HAHMUS;

3) npuobpereHre 00yJaronMMHUCS ONBITa PA3HOOOPA3HOU IEATEILHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHTHOCTEH ), UMEIONINX YHUBEPCAThHOE 3HAYCHHE JUIsI PA3JIUYHBIX BUJOB JIEATEIHHOCTH: PEIICHHsI MPOOIeM, MPUHITHS PEIICHUN, TIOUCKA,
aHayn3a 1 00paboTku MHGOpPMaIMU, KOMMYHUKATHBHBIX HAaBbIKOB, HABHIKOB U3MEPEHUI, COTpYIHUYECTBA, 0€30IacCHOro oOpalleHus ¢ BEeCTBaMHU B
MOBCEAHEBHOM KU3HU.

3agayaMu u3ydeHusi y4eOHOro npeaMera « XuMush» B 9 Kiacce sBISIOTCS:

yuyeOHble: (HOPMUPOBAHHE CUCTEMBI XHMHUECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

pa3BHUBalOLIHe: PA3BUTUE JIMYHOCTU O0YUAIOLIUXCS, UX UHTEJUIEKTyaJIbHOE U HPAaBCTBEHHOE COBEPLICHCTBOBaHUE, (POPMUPOBAHUE Y HUX
TYMaHUCTUYECKUX OTHOIICHUH U HKOJIOTHUECKH 11eTIeCO00Pa3HOT0 MOBEACHUS B OBITY U B TPYJIOBOM J1€ATEILHOCTH;

BOCIIMTATEbHbIE: HOPMUPOBAHKNE YMEHUI 0€30MaCHOT0 00OpaIeHus ¢ BeIECTBAMH, UCTIOIb3YEMBIMHU B TTIOBCETHEBHOM KU3HM; BBIPAOOTKA
MOHUMAaHMsI 00LIECTBEHHON OTPEOHOCTH B Pa3BUTUN XUMUH, a TaKKe (POPMHUPOBAHNE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOM 00actu Oymyiei
MIPAKTUYECKON IEATEITbHOCTH.



O0mas xapakTepucTUKa y4eOHOro npeamMmera « XuMushH»

B cootBercTBUU ¢ DenepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM OCHOBHOTO O0IIIEro 00pa3oBaHusl yUalluecs JOKHBI OBIAICTh
TaKUMHU MTO3HABATEIbHBIMU YUEOHBIMH JIEHCTBUSMU, KaK yMEHHE (OPMYIHUPOBATH NPOOIEMY U THIIOTE3Y, CTABUTH EJIU U 337]a4l, CTPOUTD IJIaHbI
JOCTHKEHHMS 1IeJIe U PEIIeHHs TTOCTABICHHBIX 3a]1a4, POBOAUTH SKCIIEPUMEHT M Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AKIIOUEHHUS, IPEACTABIISTH UX
Y OTCTauBaTh

CBOIO TOUKY 3peHusi. Kpome 3T0ro, yyaimumecs J0JKHBI OBJIaIeTh IPUEMaMU, CBA3aHHBIMU C ONPECIICHHEM MOHITHI: OrpaHUYUBATh UX, OTUCHIBATH,
XapaKTepu30BaTh U cpaBHUBATh. Clie10BaTeNbHO, IPH U3yUYEHUU XMMUU B OCHOBHOM LIKOJIE yYaluecs JOJIKHBI OBJIAJIETh Y4eOHBIMU JIEHCTBUSMU,
MO3BOJISTFOIIIMMHU UM JIOCTUYb JTUYHOCTHBIX, TPEIMETHBIX M METAIIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpaMMa o XMMHH pacKpbIBaeT BKJIaJ y4eOHOTO MpeaMeTa B JOCTHKEHHE 11eJIeil OCHOBHOTO 00IIIero 00pa30BaHus U ONpeesnseT
BAKHEUILIME COlepKaTEIbHbIC IMHUU TIPEAMETA:

* BellleCTBO — 3HAHMSI O COCTAaBE U CTPOCHHUHU BELIECTB, UX BAKHEUITUX (PU3NUECKUX U XUMUYECKUX CBOMCTBaX, OMOJIOrHYEeCKOM JACHCTBUH;

* XHMHYeCKasl peaKkiusi — 3HaHUS 00 yCIIOBUSIX, B KOTOPBIX MPOSBISIOTCS XUMUUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMU
poLeccamy;

- IPUMEHEHNe BellleCTB — 3HAHUS U OIBIT MPAKTUYECKON EATEIBHOCTH C BEIIECTBAMH, KOTOPbIE Han0OJee YacTo yHOTPEeOISIOTCS B TOBCEIHEBHOM
YKU3HU, IIUPOKO UCHIOJIB3YIOTCS B IPOMBIIIIEHHOCTH, CEJIbCKOM XO3SHCTBE, Ha TPAHCIIOPTE;

* I3BIK XMMMH — CHCTEMa BaXXHEHIINX MOHSATUN XUMUU U TEPMHUHOB, B KOTOPBIX OHH OIMUCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BELIECTB, T. €.
UX Ha3BaHUS (B TOM YHMCJE U TPUBHAJIbHBIC), XUMUYECKUE (OPMYJIIbI U ypPaBHEHHS, a TAK)Ke MpaBHUIia IepeBoia MHPOPMAILIMK ¢ ECTECTBEHHOT'O SI3bIKa
Ha S3bIK XUMHUH U OOPATHO.

[Ipu oT60pe copepkanusi, KOHKPETUZUPYIOLIETO IPOrpaMMy, YUUTHIBAJIOCH, YTO Mepel OOLIMM 00pa30BaHHEM HE CTOHUT 3a/a4ya NpodecCHoHaIbHON
MOATOTOBKH O0YYarOIIUXCS. DTO OMPEAETINIO MOCTPOCHUE Kypca KaKk 00IIeKyIbTYPHOT0, HAalPaBIEHHOTO, MIPEK/E BCEro Ha (hopMHUpOBaHHUE U
pa3BUTHE UHTEpPECca K U3YUYCHUIO XUMHUH. YYTeHa OCHOBHAs 0COOEHHOCTh MOPOCTKOBOT0O BO3pacTa — Hayajio Nepexo/ia OT AETCTBA K B3POCIOCTH,
KOTOPBIA XapaKTepU3yeTCs pa3BUTHEM MTO3HABATEIHHON CHEPHI.

Ha stane ocHoBHOTO 00111€T0 CpeiHero 00pa30BaHUs MPOUCXOAUT BKIIIOUEHUE 00YUYaIOUINXCS B IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTD,
OCHOBY KOTOPOH COCTaBJISIOT TAKUE YHUBEPCAIbHBIC YUeOHBIC NEHCTBHS, KAK YMEHUE BUIETH MPOOJIEMbI, CTABUTH BOMIPOCHI, KIACCUPUITUPOBATH,
Ha0J110/1aTh, MPOBOJIUThH YKCIIEPUMEHT, JIeJaTh BHIBOAbI M YMO3aKIIOUEHHUSI, 0ObACHATH, 10Ka3bIBaTh, 3aUILATh CBOU UJIEH, 1aBATh ONpeaAeICHUS
noHsATUAM. C10/1a )K€ OTHOCSITCS TPUEMBI, CXO/IHbIE C ONPEEICHUEM OHITUI: ONMCaHUE, XapaKTepUCTUKA, Pa3bSICHEHUE, CPABHEHHE, PA3JINUCHUE.
®opMUpOBaHUE 3TUX YHUBEPCAJIbHBIX yUeOHBIX IEHCTBUN HAUMHAETCS elll€ B HAaYaJbHOU LIKOJIE, @ B KypCe XUMUU OCHOBHOM LIKOJIBI POUCXOJIUT UX
pa3BHUTHE U COBEPIICHCTBOBAaHUE. B CBSI3M ¢ 3TUM pe3epBHBIC YaChl MNIAHUPYETCS UCTOIh30BaTh HA (DOPMHUPOBAHKE U PA3BUTHE YMEHUN POEKTHOU U
HCCIIEI0BATEIIBCKOM eI TEIIbHOCTH, YMEHUE BUIACTh IPOOJIEMBI, J€JIaTh BBIBOJIBI M YMO3AKITFOUCHHUSI.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe



OCOOEHHOCTBIO COZIepKaHUs Kypca « XUMHUS» SIBISIOTCS TO, YTO B 0a3uCHOM yuyeOHOM (00pa3oBaTeIbHOM) IJIAHE TOT MPEIMET MOSIBIISCTCS
MOCIICHUM B PAIY U3YUEHHS] €CTECTBEHHOHAYUHBIX AUCHUILUINH. [laHHAas HE0OXOIUMOCTh OCBOEHHUS OOBSCHSETCS TEM, YTO IKOJbHUKHU JOKHBI
00J1a/1aTh HE TOJBKO OMPE/ICIICHHBIM 3aI1acOM MPEIBAPUTEILHBIX €CTECTBEHHOHAYYHBIX 3HAHUHN, HO M IOCTATOYHO XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM
MBIIIJICHUEM. Y YallluMUCS YK€ HAKOTIEHBI 3HAHUS 110 CMEKHBIM TUCIUIUIMHAM IIMKJIa: OMooruu, GU3NKHU, MaTeMaTHKH, reorpadui,
c(hOpMHUPOBAITUCH YMEHUS aHATM3UPOBATh, BECTH HAOJIOICHHUS, CPABHUBATH O0BEKTHI HAOTIOACHHUS.

B cooTBercTBHM ¢ yUEOHBIM IIJITAaHOM HA M3yYECHHE XUMUU B 9 KJ1acce OTBOIUTCA 2 Yaca B Henelnto, 70 4acoB B TOJl, IPH HOPMATUBHOMN
MIPOJOIDKUTEIHLHOCTH YUeOHOTO0 roja 35 yueOHbIX Helleslb. B COOTBETCTBHH CO CIOKMBIIEHCS MPAKTUKON OpraHU3alud OCHOBHOTO OOIIETo
o0OpazoBaHus B 00pa30BaTEIbHBIX YUPEKICHUAX 00IIEero 00pa3oBaHus peasibHas MPOAOIKUTEIHFHOCTh YIEOHOTO r0/1a MEHbBIIIE HOPMAaTUBHON U
cocransieT 34 yueOHble Henenu. Takum o0pa3om, Bpemsi, BeIACIIIEMOe pa0OYNMH YIeOHBIMY IJIAaHAMH HA N3YYCHHE XUMHH B 9 KJlacce Ha PAKTHKE
paBHO 68 yacam.

[IporpamMMo Ipe1yCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX paboT — 4,

NPAaKTUYECKUX paboT — 6 4acoB.

Cpox pean3aiuy mporpaMMbl — OJIMH YICOHBIN TO/I.

®DopMbl, METOABI U CPEACTBA 00yUYEHHS, TEXHOJIOTHH
B nanHOM Ki1acce BEIyIIMMU METOIaMU O0YUYEeHHUs IPEAMETY SBISIOTCS: 00bICHUTEIbHO-MIUTIOCTPATUBHBINA U PEIPOYKTHBHBIHN, XOTS UCIIONIB3YeTCs U
YaCTUYHO-MTOMCKOBBIA. Ha ypokax MCHOIb3yIOTCS 3JIEMEHTHI CIEIYIOIINX TEXHOIOTUN: IMYHOCTHO ~-OPUEHTUPOBAHHOE 00yUYeHue, 00ydueHue ¢
IIpUMEHEHHEM ONopHbIX cxeM, KT, npoekTHast 1esTeNbHOCTb.

Hcnonwzyrores cnenyroniue GopMbl 00ydeHUs1: yueOHBIC 3aHATHS, DKCKYPCUH, HAOJIOICHUS, ONBITHI, IKCIIEPUMEHTHI, paboTa ¢ yueOHOH U
I[OHOJIHHTCJ'IBHOﬁ JII/ITepaTypOI\/'I, aHaJINn3, MOHUTOPUHT, UCCIICAOBATCIIbLCKAA pa60Ta, MMpEe3CHTal M. OHpCI[CJIeHHOC MECTO B OBJIAACHHUU JAHHBIM
KYpPCOM OTBOJIUTCSI CAMOCTOSITEIbHOM paboTe: MOArOTOBKA TBOPUYECKUX pabOT, COOOImEeHH, pedepaToB.

@®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTEeCTALMHU
[TpomexyTouHas aTTecTanus MPoBOAUTCS B popme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEIBHBIX PaboT;

- IPAKTUYECKUX;

- TBOPUYECKUX paboT.

VYuyanuecss npoxoasT WUTOTOBYIO arrectauuio — B Bujae [A.



O06yuenue Benéres no yueonuky O.C.I'abpuensta «Xumus 9 kaace», KOTOPBIH COCTABISET SANHYIO JTUHUIO Y4€OHUKOB, COOTBETCTBYET (peliepaIbHOMY
rOCYAapCTBEHHOTO 00pa30BaTEIFHOTO CTAHIapTa BTOPOTO MOKOJIEHUST 0a30BOT0 YPOBHS U peann3yeT aBTopckyto nporpamMmy O.C.I"'abpuensna(
2012r.)

OTtianyuTenbHbIE 0CO0CHHOCTH padoyel MPOorpaMMbl U ABTOPCKOI

OcHOBHOE coJiepKaHUE aBTOPCKOM MOJTHOCTHIO HAIILIO OTPaKEHUE B TAHHOHM paboyeit mporpaMme.

B paGouyio mporpamMmy 1o XMMHH BHECEHBI U3MEHEHUS 110 CPAaBHEHHUIO C aBTOPCKOIl: U3 pe3epBa nobaBieHo 1 yac Ha «MeTamuib» U 1o0aBieH lyac
Ha [Ipaktukym 1 «CBoiicTBa METAIIOB M UX coeuHeHU». OCHOBHOE OTJIMYNE JAHHOHN pabodvei MporpaMMbl OT aBTOPCKOW COCTOUT B TOM, YTO B
ABTOPCKOM MpoTrpamMMe MPaKTUYECKUE padOThl CTPYIITUPOBAHBI B OJIOKH - XUMUYECKUE TPAKTUKYMBI, KOTOPBIE MPOBOISATCS TIOCIE U3YyUSHUS
HECKOJIbKUX pa3fielioB, a B paboyeil mporpaMMe 3TH K€ IpaKTHYecKrue padoThl AAI0TCS MOCHe U3YUEHHUS KOHKPETHOU TEMBL. JTO MO3BOJISET JTyUllle
3aKpEMUTh TEOPETUUECKHUI MaTepHUall Ha MMPAKTUKE U IPOBEPHUTH MPAKTUICCKIE YMEHUS M HABBIKH HEMOCPEACTBEHHO TI0 JaHHOU Teme. UToObI
MIPOBECTH MPAKTHUECKYIO PabOTy MO KOT'/1a-TO U3YYEHHOM TeMme, TpeOyeTcs JOMOIHUTEIbHOE BpeMs JIJ1sl IOBTOPEHHUS TEOPETHUECKUX OCHOB, UTO
WCKITIOYAeTCsI B JAaHHOM pabodeii mporpaMme.

Paien Kosn4yecTBO 4acoB B aBTOPCKOI KosaunyecTBo 4acoB B padoueit

nporpamMmme nporpamme
1. Beenmenue. OOmas XapakTepUCTHKa XUMHUYECKHX JJIEMEHTOB U
XUMHUeckux peakuuid. Ilepuonnueckuit 3akoH u Ilepuoguueckas 10 10
cucrema xumuueckux asemeHToB /.M. Menzaeneesa
2.Metamibt 14 14 +1 +2+1
3.Ilpaktukym 1 «CBoiiCTBa METAJUIOB U UX COEIUHEHUI» 2 -
4. HemeTamibl 25 2543
5. Ilpaktukym 2 «CBOWCTBA HEMETAJJIOB M MX COCTUHEHUI» 3 -
6.000011eHE 3HAHUHN TT0 XUMHH 32 KypC OCHOBHOM IIIKOJIBI. 10 10
[Toaroroska k 'MA.
Pezepn 6 4
Hroro:

70 70

Pe3yibTaTam ocBoeHHs Kypca XUMHUH




HpI/I HN3YUCHUU XUMHUU B OCHOBHOH IIKOJIE 00€CIIEYNBAETCS AOCTHKCHUC JINYHOCTHBIX, MCTAITPCAMCTHBIX U IMPECAMETHLIX PC3YJIbTATOB.

JInyHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHOH chepe — IyBCTBO rOPJOCTH 32 POCCUUCKYIO XUMHUUYECKYIO HAYKY, TYMaHU3M, OTHOIIICHUE K TPYIY,
1I€JICYCTPEMJICHHOCTb;

e (QopmupOBaHUE LIEGHHOCTH 3/10pPOBOI0 ¥ 0€30MacHOro o0pasa *HU3HHU; YCBOCHUE MTPABUJI MHIUBU1YalIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B UPE3BbIYANHBIX CUTYALUIX, YTPOKAIOIINX KU3HU U 310POBbIO JIIOJIEH;

® B TPYAOBOI chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIeH 00pa3oBaTeIbHON TPACKTOPHH;

e B II03HaBaTENIbHOM (KOTHUTUBHOM, HHTEJUIEKTYaIbHON) cepe — yMEHUE yNpaBisaTh CBOEH O3HABATENIbHOM 1€ATEIbHOCTHIO.

e (QopMHpOBaHUE OCHOB 3KOJOIMUYECKON KYJIBTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJIOIMUECKOTO MBILIUIEHUS, PA3BUTHE OIIbITA
9KOJIOTUYECKU OPUEHTUPOBAHHOHN pe(IIeKCHBHO-OIICHOUHON U MPAKTUUECKOW JIeATENbHOCTH B )KU3HEHHBIX CUTYalHUAX;

MeTranpeamerHsie:

® YMEHHUE CaMOCTOSITEIbHO ONPEIEIATh LI€IH CBOEro 00yueHUs], CTaBUTh U (OPMYIHPOBATh s ce0sl HOBBIE 3aauM B yué€be U MO3HaBaTeJIbHOU
JeATEIbHOCTH, Pa3BUBAaTh MOTUBBI U UHTEPECHI CBOEH NTO3HABATEIBHOM ACATEIBHOCTH;

® YMEHHUE CaMOCTOSTENILHO MJIAHUPOBATh MYTH JOCTHKEHU 1ieNiell, B TOM 4Hciie allbTepHATHUBHbBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3hdeKkTuBHbIE
CTIIOCOOBI pelIeHrsl yYeOHBIX U MO3HABATENbHBIX 33/1a4;

® YMEHHME COOTHOCUTb CBOU JCHCTBHS C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOECH NEATENBHOCTH B IPOLECCE TOCTHKEHUS
pe3ynbTara, OINpeneNisaTh CIOCOObI AEWCTBHI B paMKax MpeNIOKEHHBIX YCIOBUH W TpeOOBaHWM, KOPPEKTUPOBAaTh CBOM JIEHCTBHSA B
COOTBETCTBUH C U3MEHSIOIIEHCA CUTYALUEH;

® YMEHHUE OLICHUBATh MPABUIIBHOCTh BBIIOJHEHHS yUueOHO 3a/1aun, COOCTBEHHBIE BO3MOKHOCTHU €€ pelleHMS;

e BJIaJICHHE OCHOBAaMH CaMOKOHTPOJISl, CAMOOIICHKH, MIPUHATHUS PEIICHUI U OCYIIECTBICHHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW ¥ MMO3HABATEIHHOMN
JESTEIIBHOCTH;

® YMEHHUE ONPEACIATh MOHATH, CO3/1aBaTh 0000IICHNs, YCTAHABIMBATh AHAJIOTHH, KIACCU(PHUIIMPOBATH, CAMOCTOSATEIBHO BEIOMPATh OCHOBAHUS U
KPUTEpUH Ul KiIacCU(UKALMM, yCTaHABIMBAaTh HPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE PACCYXJIEHUE, YMO3aKIIIOUCHHE
(MHIyKTUBHOE, IEIYKTUBHOE U 110 AHAJIOTUH) U JI€JIaTh BbIBOJIBI;

® YMEHHE CO3/]aBaTh, IPUMEHATH U IPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIEJIN M CXEMBI JUIsl pelIeHUs yUeOHBIX U T03HABATEIbHbBIX 3a/1a4;

® YMEHHUE OPraHU30BbIBATH Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTEIEM M CBEPCTHUKAMM; pabOTaTh MHAMBUIYAIbHO U B
rpymIe: HaxOQUTh O0Ilee pelieHHe M pas3periath KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHMS MO3MLUMN M Y4€Ta MHTEpecoB; (HhOpMYyIUpPOBATh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;



® YMEHHUE OCO3HAHHO HUCIOJIb30BATh PEYEBBIE CPEJICTBA B COOTBETCTBUH C 3a/1aueii KOMMYHHUKAIUU AJI BBIPAXKEHUSI CBOMX UYyBCTB, MBICIIEH U
MOTPEOHOCTEH; TNIAHUPOBAHUS U PETYJISIIUU CBOCH JCSITEILHOCTH; BIIQJICHHE YCTHON M MUCHMEHHOM PeYbi0, MOHOJIOTUIECKOW KOHTEKCTHOM
peublo;

e (GopMHPOBAHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJIB30BaHUs HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
e (QopMHUpOBaHHE U pPa3BUTHE 3KOJIOIMYECKOI'O MBIIUICHUS, YMEHUE IMPHUMEHATh €ro B IO3HABaTENbHOW, KOMMYHUKAaTHUBHOM, COLMAIbHOM
MIPaKTUKE U MPOPECCHOHATBHON OpUEHTALINH.

IIpexmeTHbIE:

1.B no3naBartebHOM cepe:

® 1aBaTh ONPEIEICHHUS HM3YUYCHHBIX IOHATHUH: «XUMHUYECKUH DIIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTBIE M CIOJKHBIC BEILECTBa»,
«BELIECTBO», «XUMHUUECKasi (POpMyIIa», «OTHOCUTENIbHASL aTOMHAsI Maccay, «OTHOCUTEIbHAsE MOJIEKYJISIpHAS Maccay, «BaJICHTHOCTbY, «CTEIEHb
OKHCIICHUS», «KPUCTAININYECKasl PELIETKa», OKCHIbD»Y, KUCIOTh», KOCHOBAHUSNY, «COIN», «aM(POTEPHOCTDY, «MHIUKATOP», KIIEPUOANIECKUN
3aKOH», «IIepUOANYEcKas TaOIMIay, «U30TOIBDY, «XUMHUYECKAsl CBS3bY», «IJEKTPOOTPULATEILHOCTDY, «XUMUYECKAs PEAKIUA», «XUMHUUECKOEe
YPABHEHUE», «TEHETUYECKas CBS3b», «OKUCIECHHUE», «BOCCTAHOBJICHHUE», «IJIEKTPOJUTHUYECKAs IUCCOLMALUDY, «CKOPOCTh XUMHUYECKOU
peakuumn»;

® OIKCATh AEMOHCTPALMOHHBIE M CAMOCTOATEIBHO ITPOBEICHHBIE XMMUUECKHAE DKCIIEPUMEHTHI;

® ONMCBIBATh U Pa3JIMYaTh U3YUYEHHBIE KJIACChl HEOPTaHUUECKUX COCIUHEHUH, IIPOCTHIE U CII0KHBIC BEIIECTBA, XUMUYECKHUE PEaKIINH;

e KJIacCU(PUIMPOBATH U3YyUEHHbIE OOBEKTHI U SABJICHMUS;

e JieNIaTh BBIBOJBI M YMO3AKJIIOUEHUS W3 HaOJIIOJEHUM, M3YyYEHHBIX XMMHMUYECKHUX 3aKOHOMEPHOCTEH, NMPOTHO3UPOBATH CBONCTBA HEU3YyUEHHBIX
BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yUEHHBIX;

® CTPYKTYpUPOBATh M3YUYEHHBII MaTepHall U XUMUYECKYI0 HHPOPMALUIO, MOIYUEHHYIO U3 IPYTUX HCTOUYHUKOB;

® MOJIEIMPOBAaTh CTPOCHNUE aTOMOB 3JIEMEHTOB 1-3 NEpHOAOB, CTPOEHHUE MPOCTHIX MOJIEKYJT,

2.BlIeHHOCTHO — OpMEeHTAIIMOHHOM cdepe:
® aHAJIM3HMPOBATh M OIEHUBATh MOCIEACTBUS ISl OKpYXKalollel cpelbl ObITOBOM M MPOU3BOJICTBEHHOM NEATENILHOCTH YeNIOBEKa, CBSI3aHHOM C
nepepadoTKOM BEIIECTB;
3. B TpynoBoii cepe:
® IIPOBOJUTH XUMUYECKHUM DKCIIEPUMEHT;
4. B cepe 0e30n1aCHOCTH KU3HEAESATEIbHOCTH:

® OKa3bIBaTh MEPBYIO OMOIIIb ITPH OTPABIICHUAX, 0KOTaX U IPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYIOBAaHUEM.



TemaTn4yeckoe MIaHNPOBaHUe Y4eOHOI0 MaTepHaJia

Ne HasBanue riassl Konnuectso IIpaxTueckue KonTponbHbie
TJIaBBI 4acoB paboThI paboThI
Benenue. Obmas 6 Nel
XapaKTEPUCTHUKA XUMUYECKUX
9JIEMEHTOB ¥ XUMHUYECKHUX
peakuuii. [leprnoandeckuit
3akoH ¥ [lepnoguyeckas
CUCTEMAa XUMUYECKUX
anemeHToB JI.M.Menneneena
1. Meraunbl 18 Nel-3 No2
3. Hewmeramnsl 28 Ne4-6 Ne3
5. O0600611eHre 3HAaHUH TI0 XUMHUH 10 Ne4
3a KypC OCHOBHOM IIKOJIBI.
IToaroroska x ' HA.
6. Peseps 4
Hroro 70 6 4

OcHOBHOE coJepkaHHue Kypca




Beegenne. O6masi XxapakTepuCTHKA XMMHYECKHUX 3JIeMEHTOB U XuMnuyeckux peakuuid. Ilepmoanyeckuii 3axon u Ilepuoanyeckas cucrema
xumudeckux 3jeMenToB JI. . MenaeaeeBa (10 u)

XapakTepHUCTUKa 3JIEMEHTA IO €r0 MOJIOKEHUIO B [lepuonnyeckoit cucreme xumuyeckux eMeHToB 1. . MenneneeBa. CBolicTBa OKCHIOB, KUCIOT,
OCHOBAaHUN M COJIEM B CBETE TEOPUHU DIIEKTPOJIMTHUYECKOW IUCCOLMALUU U OKHUCIICHMS-BOCCTAHOBIJICHHs. I[lOHATHE O IEpEXOIHBIX 3JIEMEHTaX.
AwmodorepHocTs. ['enernueckuii psa mepexoaHoro snementa. [lepuonnveckuii 3akoH u Ilepmomuyeckass cuctemMa XuMUUecKux snementoB 1. .
MenpeneeBa. XumMuueckass OpraHu3anys )KMBOM U HEKUBOW MPUPOABI. XUMHUYECKUH COCTaB sApa, MAHTHH U 36MHOM KOpPbL. XMMUYECKHE 3JIEMEHTHI B
KJIETKaX KMBbIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O0001IeHNe CBeIeHUH 0 XUMUYeCKUX peakiusax. Kiaccupukanus XuMUYECKUX peakuui mo
Pa3IMYHBIM MPU3HAKAM: «UUCIIO U COCTAaB PEArHpyIOIIMX U 00pa3yromuXcs BEIIECTB, «TEIIOBOM 3((deKT», «HAaNpaBIeHNUE), KU3MEHEHHE CTETeHEe
OKHCJICHHS 3JIEMEHTOB, OOpa3ymoIIMX pearupyroulfe BemecTBa», «(as3a», «HUCMOIb30BaHME KaTaiau3aTtopay. [IoHSATHE O CKOpOCTH XUMHYECKON
peakuuu. GakTopsl, BIUSIOMINE HA CKOPOCTh XUMUUECKUX peakiuil. Karanuzatops! u katanu3. MTHruOUTOpsl. AHTUOKCHUIAHTHI.

JdemoncTpanuu.

Paznuunsie popmer Tabmuuel [. M. MenaeneeBa. Monenu aroMoB 351eMeHTOB 1—3-r0 nepuooB. Mojienb cTpoeHHsl 3eMHOro miapa (monepedHsblii
paspe3). 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEeaklMU OT MIPUPOJbl PEArupyrOLIUX BEUIECTB. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakLUuu OT
KOHIEHTPALUU PEarupyrouuxX BeUIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIUH OT IUIOIAAy CONPUKOCHOBEHUS pPEarhpyrolIX BeIIECTB
(«xunAmui  cnoi»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peaklMu OT TEeMIEepaTypbl pEarupyroliux BelecTB. ['OMOreHHBIH M IeTepOreHHBIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. IHrubupoBanue.

JlaGopaTopHbIe ONBITHI.

1. [lonyyeHnue rupokcuia MHKA U UCCIe0BaHue ero cBoMCTB. 2. MonenupoBanue noctpoeHus Ilepuonnyeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB
1. . MenaeneeBa. 3. 3amerieHue xeiae3oM meau B pactBope cyiabdara menu (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT MPUPOIBI

pearupyronux BCIICCTB Ha ITPUMEPC B3aHMOJICMCTBUS KHUCJIOT C METaIaMH.



5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakliiy OT KOHLIEHTPALMK PEearupyroliyx BEIIECTB Ha IPUMEPE B3aUMOIEHCTBUS LIUHKA C COJITHOM KUCIIOTOH
Pa3JINYHON KOHUEHTPALUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIMU OT TUIOIIAIM COMPUKOCHOBEHUS PEarupyronmx BemecTB. 7. MoenupoBaHue «KHUIISIIETO CIos». 8.
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKIMU OT TEeMIIEpaTyphl pearupyromyx BelecTB Ha npumepe B3auMoaeicTBust okenga menu (II) ¢ pactBopom
CEpHOH KHCIIOTHI Pa3IUYHON TeMmeparyphl. 9. PaznokeHue nepokcuia Bogopoaa ¢ momolipio okcuaa mapranna (IV) u karanasel. 10. OOHapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. 1 1. IHrubupoBanue B3anMoaecTBUS KUCIOT ¢ METAJIJIaMH YPOTPOIIMHOM.

IIpenmeTHbIe pe3yjbTATHI 00yUEeHUs

VYvyamuiics 10J1KeH ymemp:

HCIIOJIB30BaTh NP XapPAKTEPUCTUKE INPEBPALICHUN BEILIECTB IOHATHUS: «XUMHUUYECKAs PEAKLUA», «PEAKLUU COCIAMHECHUS», «PEAKLUU Pa3JIOKCHUA»,
«peaxu 00OMEeHay, «PEaKIH 3aMEIIECHUs, «PEAKIUU HEHTPAIN3auNy», «IK30TEPMHUECKUE PEAKIINNY, «IHIOTEPMHUUECKUE PEAKIINN», «OOpaTUMBbIC
peakuum», «HeoOpaTHUMbIE pPEAKIHUN», «OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKLUW», «TOMOTEHHBIE pEaKIHW», «TeTEPOreHHbIE pPEaKIUuy,
«KATAIMTUYECKUE PEaKINN», «HEKATAIMTHYECKHE pEeaKIHu», «TeryIoBOM 3((EKT XUMHUYECKOW peaklnu», «CKOPOCTh XUMHUYECKOW peaklun»,
«KaTaJn3aTopy;

XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHTbl 1—3-ro mepuoioB mo ux mnosnoxeHutro B I[lepumoguueckoil cucreme xumuueckux siementos J[. U.
MenzeneeBa: XUMUYECKHIl 3HAK, MOPSAKOBBIA HOMED, MEPUOJI, IpyIa, NOArpyIMa, OTHOCUTEIbHAsI aTOMHAas Macca, CTpOCHHE atoma (3apsij sjapa,
YHCIIO MPOTOHOB U HEMTPOHOB B si/ipe, 00IIIee YUCIIO IIEKTPOHOB, pacIpeieIeHIe 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (hopMyIa,
Ha3BaHUE U THII BBICIIETO OKCU/IA ¥ THAPOKCHIA, JIETYYEro BOJOPOAHOTO COSIMHEHHS (/17151 HEMETAJUIOB));

XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBa aM(OTEpHBIX OKCHIOB W THAPOKCHUIOB; NPUBOIUTH IMPHUMEPH PEaKIHid, IMOATBEPKIAOIINX
XMMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCHUJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUUYECKUX PEAKIMi MO YUCIy U COCTaBy MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIUU; TEIIOBOMY 3P QEKTy; HAIPaBICHUIO

NPOTCKAHUSA PCaKIIUU; U3MCHCHUIO CTEIIeHeN OKUCIICHUS QJICMCHTOB; arp€raTHOMY COCTOAHUIO UCXOAHLIX BCIICCTB, YHACTUIO KATAJINU3aTOPA,



OOBSICHATh M TPUBOJIUTH MPUMEPHl BIUSHHUA HEKOTOPBIX (DakTOpoB (MpUpPOAa pearupyrollMx BELIECTB, KOHILEHTpAIMs BEIIECTB, IaBJICHHE,
TEeMIEepaTypa, KaTalau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHS pearupyroliuxX BEIIECTB) HA CKOPOCTh XMMHUUECKHUX PEaKIIMii;

Ha0JII0/1aTh U OMUCHIBATH YPABHEHUS PEAKIIU MEK/y BEIIECTBAMU C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUUECKUE CBOMHCTBA aM(OTEPHBIX OKCHJOB U TUIAPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakiuu
OT pas3IMuHBIX (PaKTOpOB (IMpUpOJAa pEardpyrOIIUX BEIIECTB, KOHIIGHTpALWs BEIECTB, JaBJICHHE, TEeMIlepaTypa, KaTalu3aTop, MOBEPXHOCTb

CONPUKOCHOBEHHUS pearupyronux BemecTB).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs

VYyamuiics X0J1KeH ymemp:

OTIPENIeNIATh LeTbh Y4eOHOM eATEIIbHOCTH C MMOMOIIBIO YUUTENSI U CAMOCTOSATENBHO, HCKATh CPEJICTBA €€ OCYIIECTBICHUS, padoTas Mo IUIaHy, CBEPSTh
CBOM JICHCTBUS C LIETBIO U IPU HEOOXOUMOCTH UCTIPABIISATH OIIMOKHU C MIOMOIIBIO YUUTENS U CAMOCTOSATENBHO;

COCTAaBJISITh aHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa M MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-TPA()UUECKON MIIM 3HAKOBO-
CUMBOJIMYECKOU popme;

OTIpeAeATh BUbI KJIaCCU(PUKALMU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIISATh MPSAMOE JI€TYKTUBHOE JI0Ka3aTENbCTBO.

Tema 1. Metamuibl (14 4)

ITonoxxenne meramnoB B Ilepmonnueckoil cucreme XuUMHYeckux 3ieMeHTOB [[. M. MengeneeBa. Mertajmmyeckas KpUCTAJUIMYECKAsl pELIETKA U
MeTajinyeckas XuMmudeckas cBsizb. O6mue ¢usnueckue cBoiictBa MetamuioB. CIuiaBbl, UX CBOMCTBA U 3HaUe€HUE. XUMHUECKHUE CBOIICTBA METAJUIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE€ B CBETE WX IMOJOKEHHS B DJIEKTPOXUMHUUECKOM DSy HampspkeHUi metaruioB. Koppos3us MeTamioB U criocoObl 60pbObI €

Hel. Merambl B mpupoze. O61mmue crnocoObl UX MOTydeHUsI.



O01masi XapaKTepuCTHKA HIeJ0YHBIX MeTa10B. MeTtamsl B ipupoze. Obuue crocodsl ux nomydenus. Ctpoenue aromoB. lllenounsie MeTamisl —
MIPOCTHIE BelllecTBa. BaxxHeine coelMHeHus MEeTOUYHbIX METAIJIOB — OKCH/JIbI, THAPOKCUIBI U CONU (XJIOpUAbI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOMCTBA U MMPUMEHEHNE B HAPOTHOM X03s1iicTBe. Kanuitapie yao0peHus.

OO0mas xapakTepucTHKA 3JIEMEHTOB IiIaBHOM nmoaArpynns! II rpynmer.

Crpoenne aromoB. lllenoyHo3eMenbHbIE METaIbl — IPOCThIE BeLleCTBa. BakHeHIne COeIMHEHMs IIETOYHO3EMENbHBIX METAIJIOB — OKCHJIBI,
THIIPOKCHUIBI M COH (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CyIb(aThl, hocdarsl), HX CBOWCTBA U MPUMEHEHNE B HAPOJHOM XO3SICTBE.

AJIIOMHHHI.

Crtpoenue aroma, pU3MYECKHE U XMMHUECKHE CBOWCTBA MpOCTOro BemiecTBa. CoeNMHEHUS aTIOMUHUS — OKCHUI U THAPOKCUA, UX aM(OTEpHBIH
xapakrep. Baxnenmue conu anomunusd. [IpuMeHeHne anOMUHUSA U €70 COCIUHEHU.

Keaeso.

Crpoenue aToma, GU3MYECKHE M XUMUYECKHE CBOMCTBA IPOCTOro BemiecTa. I enernueckue psaasl Fe'? u Fe'3 .

Baxueiiue conu xxene3a. 3HaUCHHUE jKeJie3a U €r0 COSAUHEHUN JUIsl IPUPOIbl U HAPOJHOTO XO3SICTBA.

JdemoncTpauuu.

OOpa3mpl MIETOYHBIX H IIEI0YHO3EMENIbHBIX MeTauioB. OOpasibl CIUIaBoB. B3anMopeiicTBue HATPUS, JIMTUS M KaIbIHs C BOJOH. B3ammoneiicTBue
HaTpHsl U MarHus ¢ Kkuciopoaom. Bzanmoneiicteue Metaimios ¢ Hemetaymamu. [lomyduenue runpoxcuos xenesa (1I) u (III).

JlaGopaTopHble ONbITHI.

12. B3aumojeicTBre pacTBOPOB KHUCIIOT U cosiei ¢ metamiamu. 13. O3HakomiieHHe ¢ pyaamu xkenesa. 14. OxkpammBaHue MJIaMEHU COISIMU HIET0YHBIX
MeTaioB. 15. Bzaumopeiicteue kanbuus ¢ Bogou. 16.1lonydenne ruipokcuia Kaablus U UCCIEI0BaHUE €TI0 CBOWCTB.

17. IlomyuyeHnue THApPOKCHIA AIOMUHHS M HCCIEJOBaHUE €ro cBOMCTB. 18. B3ammopeictBue xene3a ¢ coissHOM kuciotoi. 19. Ilomyuenwne
ruapokcuioB xkenes3a (I1) u (I1I) u u3yuenne ux cBOMCTB.

IIpenmeTHble pe3yJbTaThl 00y4eHHS

VYyamuiics 10J1KeH ymemp:



HCIIOJIB30BATh HpI/I XapaKTepI/ICTI/IKC MCTAJIZIOB U HUX COGI[I/IHGHI/Iﬁ OHATHUA: «MCTAJLIbI», ((p}II[ AKTUBHOCTH MCTAJIZIOB», «IICJIOYHBIC MCETaAJIIbD),
«IIIEeTTOYHO3EMENIbHBIC METaJUIbl», HCIOJb30BaTh MX TMPU XapAKTEPUCTHKE METAJUIOB; JaBaTh XapPAKTEPUCTUKY XUMHUUYECKHX DSJIEMEHTOB-METAIIOB
(IIeTOYHBIX METAJNIOB, MAarHus, KaJbIHs, JIOMUHUA, JXKeje3a) Mo MX mojokeHuio B I[lepuogmdeckoit cucteme xumudeckux snemeHToB J[. U.
MenzeneeBa (XUMHUECKHUN 3HAK, MOPSIKOBBII HOMEp, MEPUOM, TPYIINa, MOATPYIa, OTHOCUTENbHAs aTOMHAasi Macca, CTpOeHHE atoma (3apsij sapa,
YHUCIIO TPOTOHOB M HEUTPOHOB B sape, OOINee YUCIIO JJIEKTPOHOB, PACIpEAeNCHHE SJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
(dopmyra, Ha3BaHUE U THIT BBICIIIETO OKCH/IA M THAPOKCHIA);

Ha3bIBaTh COCIMHEHUS METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BAHUIO,

XapaKTepu30BaTh CTPOCHHE, O0IIHe (PU3NUECKHe U XMMHUECKHUE CBOICTBA MPOCTHIX BEIIECTB-METAILIOB;

OOBSICHSITH 3aBUCUMOCTb CBOMCTB (WJIM TIPECKA3bIBATh CBOMCTBA) XUMUYECKUX AJIIEMEHTOB-METAIUIOB (panyc, METaJUIMYECKHUE CBOWCTBA DJIEMEHTOB,
OKHCIIUTEIHbHO-BOCCTAHOBUTEILHBIE CBOICTBA DJIEMEHTOB) M 00pa3yeMbIX MMH COEIWHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB H
THAPOKCHJIOB, OKHCIUTEIHFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT mosioxkeHus B [lepuoandeckoit cucreme xumuaeckux snemenToB Jl. 1. Menneneena;
OIHCHIBAThH O0IIHNE XMMHUECKHUE CBOICTBA METAJIOB C MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTABJIATH MOJICKYHHPHLIG ypaBHeHI/IH peaKI_[I/Iﬁ, xapaKTepmonme XUMHUYCCKUC CBOfICTBa METAJJIOB U HUX COGHHHGHHﬁ, a TaKXeE BHCKTpOHHLIe
ypaBHCHI/ISI HpOHGCCOB OKHCJICHUA-BOCCTAHOBJICHU A,

ypaBHeHI/ISI 3H€KTpOJ’II/ITI/ILIeCKOI\/'I JUCCconuanuu, MOJ'IeKy.]'ISIpHI)Ie, IIOJIHBIC N coxpameHHme NOHHBIC ypaBHeHI/IH peaKHI/Iﬁ C yLIaCTI/IeM BJ'IGKTPOJ'II/ITOB;
yCTaHABJIWBATh NMPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIY CTPOCHHEM aToMa, XUMHYECKOW CBS3bIO, TUIIOM KPUCTAUIMUECKOW PEHICTKA METAJIIOB M MX
COCIMHEHUH, UX 00IMUMHU (PU3MUECKUMU U XUMUYECKUMHU CBOMCTBAMU;

OIINUChIBATh XMUMHUYCCKHUEC CBOfICTBa IICJIOYHBIX W INCJIOYHO3CEMCJIBHBIX MCTAJIJIOB, 4 TAKXKC AJIIOMHUHHA M XKCJIC3a U HUX COCI[I/IHGHI/H\/JI C IIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJTHATH, HAOIOIaTh U ONMMCHIBATH XUMHUECKHI SKCIIEPUMEHT TI0 PACIIO3HABAHUIO BAXKHEUIIINX KATHOHOB METAJIOB, THAPOKCH/I-HOHOB;
SKCIEPUMEHTAIIBHO UCCIIE0BATh CBOMCTBA METAJNIOB U UX COEMHEHUN, PeIIaTh SKCIIEPUMEHTANIbHBIE 3a/1a4u 10 TeMe « MeTasuibly;

OIMCHIBATh XUMUYECKUMN SKCHCPUMCHT C IIOMOLIBIO €CTCCTBCHHOI'O (pyCCKOI‘O nin pOI[HOFO) S3bIKa U A3bIKAa XUMUU,



MIPOBOJIUTH PACUETHI 0 XUMUUECKUM (POPMYJIaM U YPaBHEHUSIM PEaKIHii, TPOTEKAIOIINX C Y4aCTHEM METAJUIOB M UX COCTUHEHUH.

MeTanpeamMeTHbie pe3yJbTAThl 00yUeHUs

Yyamuiics 10JI2KeH yments:

paboTarh MO COCTAaBICHHOMY IUIaHy, UCHOJB3Ys HApSALy C OCHOBHBIMHU U JIONIOJIHUTENBbHBIE CPEACTBA (CIIPABOUHYIO JIUTEPATYPY, CIOKHBIE TIPUOOPHI,
cpenctBa MKT); ¢ moMoIipio yuutesnss OTOMpaTh sl pelieHns yueOHbIX 3a/1a4 HEOOXOAUMBbIE CIOBApH, SHUUKIIONEINY, CIIPAaBOYHUKH, DJIEKTPOHHBIE
JTICKH;

COTIOCTABJISATh U OTOMpaTh MH(OPMALINIO, TTOTYYEHHYIO U3 PA3NUYHBIX HUCTOUYHUKOB (CIOBApH, SHIMKIONEINHU, CIIPABOYHUKHU, SJICKTPOHHBIC JHUCKH,
ceTb MHTEpHET);

MPECTABIATH HH(OPMAIIHIO B BUJIE TAOJHUII, CXEM, OOPHOTO KOHCIIEKTA, B TOM 4HCie ¢ mpuMeHenueM cpencts MKT;

0(QOpMIIATH CBOM MBICIH B YCTHOW M MUCHbMEHHON PEYU C YUETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUYEBBIX CUTyallUil, B TOM YHCJE C MPUMEHEHUEM
cpencts UKT;

COCTABJIATh PELICH3UIO HA TEKCT;

OCYILECTBIIATH JOKA3aTeIbCTBO OT IIPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBoiicTBa METAIOB M HX coeauHeHuid (2 4)!

1. OcyuiecTBiieHHE LIENOYKH XUMUYECKUX NpeBpaieHuil. 2. [lodyueHne u cBOMCTBA COEIMHEHUI MeTauioB. 3. PenieHue sKCnepruMeHTaIbHbIX 3a/1a4
Ha pacno3HaBaHME U MOJTYYEHUE COCTMHEHUI METAILIOB.

IIpenmeTHble pe3yJbTaThl 00yYeHUs

VYyamuiics 10J13KeH ymemp:

oOpartathcs ¢ 1adopaTopHBIM 000pYAOBaHUEM U HarpeBaTeNbHBIMU MPHUOOPAMU B COOTBETCTBUU C MPaBUIIAMH TEXHUKU O€30M1aCHOCTH;

HaOJII0/1aTh 32 CBOMCTBAMH METAJNIOB M MX COCTUHEHHUH U SBICHUSMU, IPOUCXOIAITUMHI C HUMU;

OIMCHIBATh XUMUYECKUMN SKCHCPUMCHT C IIOMOLIBIO €CTCCTBCHHOI'O (pyCCKOI‘O nin pOI[HOFO) S3bIKa U A3bIKAa XUMUU,



JieaTh BBIBOJIBI IO pe3yJIbTaTaM IMPOBEJICHHOIO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yabTaTbl 00y4eHust

VYyamuiics 10J1KeH ymemp:

OTIPECIIATh, UCXO/I U3 YUeOHOM 3a/1a4H, HeOOXOIMMOCTh UCIIOJIb30BaHUS HAOIIOIEHUS WIIH DKCIIEPUMEHTA.

Tema 3. Hemeramabl (25 4)

OO0mas XxapakTepuCcTHKa HEMETAJUIOB: TojiokeHue B Ilepuoamueckoit cucteme xumudecknx 3nemeHToB /[, M. MenneneeBa,0c00EHHOCTH CTPOCHHS
aTOMOB, 3JIEKTpOOTpHUIIaTeTLHOCTE (D0) KakMepa «HemeTaummuHOCTHY, psan D0. Kpucrammmyeckoe CTpOCHHE HEMETAJUIOB — IMPOCTHIX BEIIECTB.
Annorponus. usnyeckue cBoKcTBa HEMETAIIIOB. OTHOCUTEIBHOCTh MOHATUN «METAI» U «HEMETaJLD».

Boaopoa.llonoxenue Bogopona B [lepuonnueckoii cucreme xumudeckux snemeHToB . . MenneneeBa. CtpoeHue atoMa v MoJieKyJibl. dusnueckue

1 XUMHYECKHE CBOMCTBA BOAOpOaa, €ro MOJYUCHUC U IIPUMCHCHUC.

1 HpI/I ABYXYACOBOM IIJIAHUPOBAHUH ITPOBOAUTCS TOJIBKO IIPAKTUYCCKAsL pa60Ta 3

Bona.

Crtpoenune monekynbl. Bogoponnas xumuueckas cBs3b. DOuznyeckue CBOMCTBA BOAbI. AHOMAaIMM CBOMCTB BOJbL. ['mapodunbHbie U ruapodoOHbIe
BeIeCTBa. XMMHUYECKUE CBOWCTBA BOJbI. KpyroBopot Bojabl B mpupojae. BomoouncTtka. Asparus Boabl. beiToBbie (punbTpbl. MuHEpanbHbIE BOJBI.
JuctrinmupoBaHHas BOJa, €€ MOJTYyYCHUE U IPUMEHEHUE.

O0masi XapaKTepuCTHKA raJioreHoB.

Crpoenue atomoB. [IpocThie BemiecTBa 1 OCHOBHBIE COEIMHEHUSI TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, ¢prope u iioae. [IpuMeHeHne raoreHoB u UX COSAMHEHU B HAPOJHOM XO3sIICTBE.

Cepa.



CrpoeHune atoma, ajulOTpOnusi, CBOMCTBa M IpuUMeHeHue pomouueckoi cepsl. Okeupl ceprl (IV) u (VI), ux nomyuenue, cBocTBa U NPUMEHEHHE.
CepHas KUCJIOTa U €€ COJIM, X MPUMEHEHHE B HAPOIHOM X03sicTBE. [IpOnM3BOICTBO CEPHOM KUCITOTHI.

A3or.

CrpoeHne aToMa 1 MOJIEKYJIBI, CBOMCTBA IPOCTOTO BelleCTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJIydeHUE U IpuMeHeHue. Cosln aMMOHMSI, UX CBOMCTBA
u npumenenue. Okcuasl azota (I11) u (IV).

A30THas KHUCJIOTa, €€ CBOMCTBA M IpuUMeHeHue. Hutparbl U HUTPUTHL, NpodieMa UX COAEpkKaHMSI B CEIbCKOXO3SHCTBEHHONW MPOAYKUUU. A30THBIE
yA0OpeHusI.

dDochop.

Crpoenue aroma, amjaoTpomnus, cBOcTBa Oenoro u KpacHoro ¢ocpopa, ux npuMmeHeHne. OcHOBHble coenuHeHHs: okcup ¢ochopa (V) u
oprodochopras kuciora, pocdarsl. DochopHbIe yA0OpEHUS.

Yraepoa.

Crpoenue aToMma, ajuloTponus, cBoicTBa Moaudukauuid, npumenenue. Oxcuasl yriepoga (II) m (IV), ux cBoiictBa u npumeHenue. KapOoHatsl:
KaJIbLIUT, COAQ, IOTAll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH UEIIOBEKA.

Kpemnuuii.

CrpoeHue aToMa, KpUCTAJUIMUYECKUH KpeMHUH, ero cpoiictBa u npumeHenue. Oxcun kpemuus (IV), ero npupognsle pasHOBUIHOCTH. CHIIMKATHI.
3HaueHUE COCAVNHEHNI KPEMHUS B )KMBOW U HEKMBOM npupoje. [IoHATHE 0 CHIIMKaTHON NPOMBILIUIEHHOCTH.

JdemoncTpanuu.

OOpa3upl rajsoreHoB — IMpOCThIX BEIIECTB. B3anMopeicTBHe TajJoreHOB C HATPUEM, C AIOMHUHHEM. BriTecHeHHe xyiopoM OpoMa WK HOJa U3
pacTBOpOB UX coJsieil. B3aumonecTBrue cepbl ¢ METATIaMH, BOAOPOJAOM M KHUCIOPOJIoM. B3anMoaeincTBue KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C
Menbto. Tlornomenue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBneHue menu M3 ee okcuzaa yriieM. OOpasipl IPUPOAHBIX COEIMHEHHUH
xJjiopa, cepbl, (ocdopa, yriepoma, kpemHus. OOpasipl BakKHEHIIUX Ul HApOJHOTO XO3sHCTBa Cynb(aroB, HUTPATOB, KapOOHATOB, (ocharos.

OO0pas3ibl cTeKIa, KepaMuKH, IIEMEHTA.



JlaGopaTopHBIe ONBITHI.

20. IMomyuyenue u pacmosHaBaHue Bojopona. 21. MccrmemoBanue MOBEpXHOCTHOTO HATSKEHHS BOJbI. 22.PacTBOopeHMe TMepMaHTraHaTa Kaidus WA
MEJIHOTO Kyropoca B Bojie. 23. 'uapatarust o6e3BoxkeHHoro cyiabdara menu (I1). 24. I3roToBiieHre rUIICOBOTO OTIEYaTKa.

25. O3HakoMJieHHE C KOJUIeKIHeH OBITOBBIX (puiabTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpalibHON Bojabl. 27. KauecTBeHHass peakiusi Ha
ranoreHua-uoHel. 28. [lonyueHne u pacrmosHaBanue kuciopona. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CoiicTBa pa30aBiIeHHON CepHOMA
kucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue coneid ammonus. 33. CBoiicTBa pa30aBiIeHHOM a30THON KUCIOTHL. 34. B3anmoneiicTBue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meblo. 35. 'openue docdopa Ha Bo3ayxe U B Kuciaopoae. 36. PacnoznaBanue docdaron. 37. ['openune yris
B kuciopoje. 38. [lonydyeHue yronbHO#M KUCIOTH U U3yueHue ee cBOMCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue runpokapoonara Harpus. 41. [TonmyueHne KpeMHEBOI KHUCIOTHI M U3YYEHUE €€ CBOWCTB.

IIpenmeTHbIe pe3yjbTATHI 00yUeHUs

Yyamuiics X0JIKeH ymems:

UCIOJIb30BATh MIPU XapaKTEPUCTHKE METAIOB M UX COCAMHEHUH MOHATHS: «HEMETAJIbD», «TaJOr€HbD», «aJNIOTPOITHBIC BUAOU3MEHEHHUS», «KECTKOCTD
BOJIBD», «BPEMEHHAsI ’KECTKOCTh BOJBD, KITOCTOSTHHAS )KECTKOCTh BOJIBI», «00IAst )KECTKOCThH BOBIY;

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHUX 3JIEMEHTOB-HEMETAIJIOB (BOIOPOAA, TaJOreHOB, KUCIOPOa, Cephl, a3oTa, (pocdopa, yriepoaa, KpeMHUS) MO UX
nojoxenuto B Ilepuoguueckoil cucteme xumuueckux sieMmeHToB J[. M. MenzaeneeBa (XMMMYECKMM 3HaK, MOPSIKOBBIA HOMEp, MEPHOM, IpyIlIa,
MOJrpyINa, OTHOCUTENbHAs aTOMHas Macca, CTPOGHHE aToMa (3apsa sapa, YUCIO MPOTOHOB M HEUTPOHOB B sijipe, OOIlee YMCIIO 3JIEKTPOHOB,
pacrpenenenue 3IeKTPOHOB MO 3JEKTPOHHBIM CJI0SIM), MIPOCTOE BEIIECTBO, (hopMyJia, Ha3BaHWE W THII BBICIIETO OKCHIA M THIPOKCHAA, hopMyrna H
XapakTep JIETy4ero BOJAOPOJHOIO COeIMHEHUS);

Ha3bIBaTh COEMHEHUS HEMETAJUIOB M COCTABIIATh UX (DOPMYJIbI IO HA3BAHUIO;

XapaKTCpu3oBaThb CTPOCHUC, O6IJ_II/IC (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA MPOCTHIX BCIICCTB-HCMETAJIIIOB,



OOBSICHSITh 3aBHCHMOCTH CBOWCTB (WJIM TPEACKA3bIBAaTh CBOWCTBA) XMMHUYECKUX O3JIEMEHTOB-HEMETAIOB (paJlyC, HEMETaUIMYECKHUE CBOWCTBA
AJIEMEHTOB, OKHCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA DJIEMEHTOB) M 00pa3yeMbIX HUMHU COCIWHEHUU (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB W THAPOKCHJIOB, JIETYYHWX BOJOPOJHBIX COCIUHECHHH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT MOJOKeHUs B Ilepmommueckoit
cucrteMe xummuueckux saemenToB . Y. Menaeneena;

OIMHCHIBAThH OOIINE XUMHYECKHUE CBOMCTBA HEMETAJNIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIDHBIE YPAaBHEHUSI PEaKIMi, XapaKTEPUYIOIMIMX XUMHUYECKHE CBOMCTBA HEMETAILUIOB M MX COCAWHEHMH, a TAKKE AJIEKTPOHHbBIC
ypaBHEHUS MTPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHUS IEKTPOJUTUYECKON AUCCOLMALIMM; MOJIEKYJISIPHBIE, ITOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHHUSI PEAKIINI C YHYACTHEM BIIEKTPOJIUTOB;
YCTaHABJIMBATH IIPUUYNHHO-CIEACTBEHHBIE CBSI3H MEXKIY CTPOEHUEM aTOMa, XUMHYECKON CBSA3BIO, TUIIOM KPUCTAJUIMYECKOU PEIIETKA HEMETAJJIOB U UX
COCTMHEHUH, UX 00IMUMHU (PU3HIECKUMU U XUMUYCCKUMHU CBOMCTBAMH;

OTHCHIBAaTh XMMHYECKHE CBOWCTBA BOJOPOJA, TAJIOTCHOB, KUCJIOpPOAA, Cephl, a3oTa, ¢ocdopa, rpadura, aiMaza, KpeMHUS MU UX COCIUHEHUN C
MTOMOIIIBIO ECTECTBEHHOTO (PYCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMUHU;

OIMHCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBITIONHATH COOTBETCTBYIOIINN UM XUMUYECKUI SKCTICPUMEHT;

BBITIOJTHSATH, HA0JIFOIaTh M OMUCHIBATh XUMHUYCCKHI SKCIIEPUMEHT 110 PAacCIO3HABAaHUIO MOHOB BOJIOPOAA U aMMOHHS, Cylb(dar-, KapOOHAT-, CHIIUKAT-,
dbocdar-, xmopu-, 6pomMu-, HOAUI-UOHOB;

SKCIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA METAJUIOB M MX COCIMHEHHUM, peliaTh SKCIIepUMEHTaIbHbIE 3a/1auu o TeMe «Hemeranby;

OMUCHIBATh XUMHUECKUHN IKCIIEPUMEHT C TOMOIBIO €CTECTBEHHOTO (PYCCKOI'O UM POJHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJIUTH PACUETHI [0 XUMHUECKUM (HOpPMYJIaM U YPaBHEHUSIM PEaKIIUid, MPOTEKAIOIIUX C YYACTHEM HEMETAJUIOB U UX COCIMHEHHM.
MeTanpeamMeTHsblie pe3yabTaTbl 00y4eHH s

VYvyaimuiics 10J1KeH ymemp:

OpPTraHHU30BBIBATH yUeOHOE B3aUMOACHCTBHE B IpymIe (pacipeaensTh POiH, JOTOBApUBATLCS APYT C APYTOM H T. 11.);

MpeIBUIIETh (IIPOTHO3UPOBATH) MOCIEACTBUS KOJNIEKTUBHBIX PEIICHUI;



NOHUMATDb MMPUYIUHLBI CBOCTO HEYCIICXAa U HAXOAUTH CHOCOGBI BbIXOJa U3 9TOM CUTYyallnu,

B JHUAJIOTC C YUUTCIICM YUUTHCSA BI)Ipa6aTI>IBaTI) KpUTCPUH OLCHKU U ONPCACTATE CTCIICHD YCIICIIHOCTH BBIIIOJIHCHUA cBOEH pa6OTI>I u pa6OTBI BCEX,
HCXOJS U3 UMEIOIINXCS KPUTEPUEB, COBEPIIIEHCTBOBATH KPUTEPUH OLIEHKH U IMOJIb30BATHCA UMU B XOJI€ OLIEHKU M CAMOOIICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYA €€;

MOJITBEPXK/IATh ApI'yMEHTHI (pakTamu;

KPUTHUYHO OTHOCUTBCA K CBOCMY MHCHMUIO,

CIIyHIaTh JPYTHX, MBITATHCS MPUHUMATH IPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIATH pedepat mo onpeaenecHHoON dhopme;

OCYILECTBIISATh KOCBEHHOE Pa3/IETUTEIBHOE I0KA3aTEIbCTBO.

Tema 4. Ilpaktukym 2. CBoiicTBa coenHeHnii HeMeTaLI0B (3 u)!

1. Pemenne sxkcniepuMeHTaNbHBIX 3aAa4 1o Teme «lloarpymnma rajoreHoBy. 2. Pelienne s3kcnepuMeHTalIbHbIX 3aaa4 o teme«lloarpynmna kuciopoaay.
3. Pemenue skcriepuMeHTaNbHBIX 3a1a4 1o Teme «lloarpynma a3oray. 4. Pemenue skcnepuMeHTalbHbIX 3a1a4 o Teme «[loarpymnma yriepoma». 5.

[Tonyuyenue, cobupanue U pacro3HaBaHHE I'a30B.

IIpeaMeTHBIE pe3yibTaThl 00y4YeHUs

Yyamuiics 10J5KeH ymens:

oOparmiatbes ¢ 1a00paTOPHBIM 000PY0OBAaHHEM U HarpeBaTeIbHBIMU MPUOOPAaMU B COOTBETCTBUH C NMPaBHIIaMH TEXHUKH O€30IIaCHOCTH;
HaOJI0AATh 32 CBOMCTBAMH HEMETAJJIOB U MX COSAMHEHUH U SBICHUSMH, TPOUCXOIAIINMHU C HUMHU;

OIHCHIBATh XUMUYECKUH SKCTIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA.

MertanpeamMeTHbIe pe3yabTaThl 00y4eHHUs!

VYyamuiics 10JIKeH ymems:



ONpeaACIATb, UCXOI 13 y‘-I@6HOI>i 3aJa4u, HGO6XOZ[I/IMOCTB HUCIIOJIB30BaHUA HaGJIIO,Z[eHI/IH HJIN SKCIICPUMCHTA.

1 Tlpu 1Byx4acoBOM IJITaHUPOBAHUH MPOBOISTCS TOJBKO MpaKTHUYEeCKue padboTel 1,2 u 5.

Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 Kypc OCHOBHOM 1KoJibl. [loaroroBka

K rocyaapcrseHHoii urorosoi arrecranuu (F'KA) (10 v)

[lepuonnueckuii 3akoH u Ilepuonnueckas cuctema xumMuueckux sneMeHToB /1. M. Menneneea. @U3HMUECKUil CMBICI MOPSAIKOBOIO HOMEpA 3JIEMEHTa,
HOMEPOB MEPUOJa U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U MX COECIMHEHUH B NEpHOJAaX U IPYIIax B CBETE IPEICTaBICHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB.

3Ha4YeHHE MEPUOANYECKOr0 3aKOHA. BUABI XMMHUYECKUX CBS3€M M THUIBI KPUCTAJUIMYECKUX PEUIETOK. B3auMMOCBSA3b CTPOEHUS M CBOMCTB BEILECTB.
Knaccudukanus XuMu4ecKkux peakiui o pa3inyHbIM IPU3HAKAM (YMCIIO U COCTaB pearupyroumx 1 00pa3yoLUXxcs BeIeCTB; HaTuIue

rpaHunbl pazznena Qas; TermioBod 3(pQeKT; M3MEHEHHE CTENeHEeH OKMCIIEHUS aTOMOB; HCIIOJIb30BAaHUE KaTalu3aTopa; HalpaBlIeHHE MPOTEKAHUs).
CkopocTh XMMMUYECKHUX peakuuid U (axTophl, Biaustoniye Ha Hee. OOpaTHUMOCTb XMMHYECKMX PEaKUMH M CHOCOObl CMELIEHUS XUMHUYECKOTO
paBHOBECHSL.

IIpocTble u cioxHbIe BemecTBa. MeTamibsl 1 HeMeTalbl. [ eHeTHueckue psijibl MeTajuia, HeMeTaaia U nepexoaHoro Meraunia. OKCUIbIM THAPOKCHIBI
(ocHOBaHUS, KHUCIOTHI, aM(pOTEepHble THUAPOKCHUIBI), coiu. KX cocraB, Kinaccupukanus M oOLIMe XUMHYECKHE CBOICTBa B CBETE TEOPUHU

BHGKTPOHHTHHGCKOP'I JUCCOLMAaIIH.

JIM4HOCTHBIE Pe3yJibTAThl 00yUeHUs

Yyanmics n10IKeH:



3namb U norHumMams: OCHOBHBIC HICTOPHUYICCKUC COGBITI/ISI, CBA3aHHBIC C PA3BUTHUEM XUMHU U O6H_I€CTB3.; JOCTUXCHUA B O6HaCTI/I XUMHHU U KYJBTYPHBIC
Tpagulunu (B YaCTHOCTHU, HAYYHBIC Tpa)II/IHI/II/I) cBoen CTpPaHbI; O6HICMI/IpOBI>IC JOCTUXXCHUA B oOnactu XUMHHU; OCHOBHBIC IPUHLMUIIBI W ITPpaBUJIA
OTHOIIEHHS K IPHUPOJIC; OCHOBBI 3I0POBOTO 00pa3a )KU3HU U 3I0pOBhecOEpEraroIInX TEXHOIOTHIA,

MIpaBUJIa MIOBEJICHHS B UPE3BbIUAHHBIX CUTYAIIUAX, CBA3aHHBIX C BO3JACHCTBHEM Pa3NIMYHBIX BEIIECTB; OCHOBHBIC MPaBa U 00s13aHHOCTU TPpaKIaHUHA (B
TOM YHUCIIC yqamerocsl), CBA3aHHBIC C TNYHOCTHBIM, HpO(bCCCI/IOHaJIBHLIM " )KU3HCHHBIM CaMOOIIPCACIICHUCM,

COIMATIFHYIO 3HAYUMOCTh H COJIep KaHue podeccuii, CBI3aHHBIX C XUMHUEH;

UCRBIMBIGAMb: TYBCTBO TOPAOCTH 32 POCCHUICKYI0O XUMHUECKYIO HayKy M YBa)XKCHHE K UCTOPHU €€ DPAa3BHUTHUS; YBAXKEHUE W MPHUHATHE TOCTIKEHHIA
XMMHHU B MUPE; JIFOOOBb K TIPUPOJIC; YBAKEHHE K OKPYKAIOIIUM (yUYaIIUMCS, YUUTEISIM, POAUTEISIM U JIp.) — YMETh CIIYIIaTh U CIBIIIATH apTHEpa,
NNpu3HaBaThb IMpPaBO KaXXAOro Ha CO6CTBCHHO€ MHCHUC, TMPUHUMATL PCHICHUA C YUCTOM HO3I/IL[PII>'I BCCX YYAaCTHHUKOB; YYBCTBO IIPCKPACHOI'O0 M
OCTCTUYCCKHUX YYBCTB Ha OCHOBC 3HAKOMCTBAa C MUPOM BCIICCTB U UX HpeBpaHIeHI/IfI; CaMOYBaXXCHUC U SMOIIMOHAJIbHO-TIOJIOKUTCIIBHOC OTHOIICHHUE K
ceOe;

NpU3HA8AMb: TICHHOCTH 37I0POBbs (CBOETO U APYTHUX JIFOJICH ); HEOOXOAUMOCTh CAMOBBIPKEHUS, CAMOPEATU3aliH, COIUAILHOTO IPU3HAHUS;
0OCO3Hasamb. TOTOBHOCTDH (I/IJII/I HCFOTOBHOCTL) K CaMOCTOATCJIbHBIM IIOCTYIIKaM U ﬂeﬁCTBHHM, OTBCTCTBCHHOCTD 3a UX PE3YyJIbTAaThbl; TOTOBHOCTDH (I/IJ'II/I
HGFOTOBHOCTI)) OTKPBITO BBIPAXATh U OTCTAUBATH CBOIO MMO3UIIMIO U KPUTHUYHO OTHOCUTHCS K CBOMM IIOCTYIIKAM;

nPOAGAAMBb: SKOJOTHUSCKOE CO3HAHHE, JOOPOKEIATSIIbHOCTD, JIOBEPHE M BHUMATEIBLHOCTH K JIFOJSM, TOTOBHOCTh K COTPYIHHYECTBY U JApYKOe,
OKa3aHHMIO TIOMOIIM TEM, KTO B HEH HYyXJaeTcs; OOOOIICHHBIH, YCTOWYHMBBIA W W30MpATEIbHBIA [O3HABATEIBHBI HHTEPEC, WHHUIIMATHBY H
Tr0003HATETFHOCTh B M3YYCHUH MUPA BEIIECTB M PEAKIU; [ENeYCTPEMICHHOCTh M HACTOMYHUBOCTh B IOCTHKEHUU I1eNiel, TOTOBHOCTH K MPEOI0JICHUIO
TpYJAHOCTEHN; yOEKAECHHOCTh B BO3MOXHOCTHU MTO3HAHUS IPUPO/Ibl, HEOOXOAMMOCTH Pa3yMHOI'O MCIIOJb30BaHUs JOCTUKEHUIN HAYKH M TEXHOJIOTUN JIsI
pa3BuTHs 00IIECTBA;

YMemb: YCTAHABJIMBATH CBS3b MEXKIY ILIEIbI0 U3YUEHHS] XMMUHU U TEM, JUIS Yero OHA OCYIICCTBIISIETCS (MOTHUBAMH); BBIIOJIHITh KOPPUTHPYIOIIYIO

CaMOOIICHKY, 3aK/IIOYAIOIYIOCA B KOHTPOJIC 3a MPOLUCCCOM U3YUCHUA XUMHUHU U BHCCCHUU HeO6XOI[I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOIHUX 3TAIllaM U



crioco0am U3yueHHs Kypca XMMUU; BBIMOIHATh PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKIIOYAIONIYIOCS B OLIEHKE MpoIlecca U pe3ybTaTta U3y4eHus: Kypca
XUMHUU OCHOBHOM IIKOJIBI, TOABEACHUN UTOTOB HA OCHOBE COOTHECEHUS LIEJIEN U pe3yJIbTaTOB;

CTPOUTH JKU3HEHHBIE U MPO(ECCHOHANbHBIE TUIaHBl C YY€TOM KOHKPETHBIX COLMAIBHO-UCTOPUUYECKHUX, MOJUTHUECKUX U IKOHOMHUYECKUX YCIIOBHH;
0CO3HaBaTh COOCTBEHHbIE LIEHHOCTH U COOTBETCTBHE UX

MIPUHUMAEMBIM B KU3HU PELICHMSIM; BECTU JMAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIIEHUH M B3aUMHOI'O YBa)KE€HUS; BBIIEISATh HPABCTBEHHBIN acIEKT
MOBEICHHUA U COOTHOCHUTH NMOCTYIKHU (CBOM U APYTUX JIOAEH) M COOBITHS C MPUHATBIMU 3TUYECKUMU HOpPMaMH; B IpPEJeax CBOUX BO3MOXKHOCTEH

MIPOTUBOACHCTBOBATh ACUCTBUAM U BIUSHUSIM, IPEACTABISIONIUM YIPO3y KU3HH, 3I0POBbIO U O€30MMaCHOCTH JTUYHOCTH U OOIIECTBA.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs:

BorinyckHUK HAy4uTCH:

* OTIMCHIBATh CBOMCTBA TBEPBIX, KHUIKHX, Ta3000pa3HBIX BEUIECTB, BBIJCIISS UX CYIIICCTBCHHBIC PU3HAKH,

* XapaKTepu30BaTh BELIECTBA IO COCTaBYy, CTPOEHUIO U CBONCTBaM, YCTaHaBIMBaThb IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU
XapaKTepUCTHKAMU BEILIEeCTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSATHUH «aTOM», «MOJIEKYJa», «XUMUYECKUU BJIEMEHT», «IPOCTOE BEIIECTBOY», «CIIOKHOE
BEII[ECTBO», «BAJIGHTHOCTHY, UCIIOIb3Ysl 3HAKOBYIO CUCTEMY XUMHH;

* n300paxkaTh COCTAB MPOCTEHIITUX BEIIECTB C MOMOIIBI0O XUMUYECKUX (HOPMYJ U CYIIHOCTh XUMHYECKHUX PEAKIUH C TOMOIIBI0 XUMHUYECKUX
ypaBHEHUH;

* BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB, a TAKXKE MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COEJIMHEHMSIX
JUTSL OLIEHKHU UX MPAKTHYECKOW 3HAUMMOCTH;

* CPaBHHBATh IO COCTABY OKCHIbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

® KJ'IaCCI/IQ)I/IHI/IpOBaTB OKCHJAbI U OCHOBAHU: 110 CBOﬁCTBaM, KHUCJIOTBI U COJIX 110 COCTABY,



* [IOJIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYIO0H;

® IPOBOAWUTL HECJIOXKHBIC XUMHYCCKUC OIIBIThI U H&6J’II—OJI€HI/I$[ 3a U3MEHEHUSIMU CBOMCTB BCIICCTB B IIPOLECCE UX npeBpameHI/Iﬁ; CO6J'IIO)I&TB
MpaBWJIa TEXHUKH 0€30MaCHOCTHU MpU MPOBEICHUHN HAOIIOACHUN U OTIBITOB;

* pa3iaMyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U IIENO0YH, TOIb3YSICh UHIUKATOPAMU; OCO3HaBaTh HEOOXOIUMOCTh COOMIOACHHUS Mep 0e30MacHOCTH
pu OOpaIEHUN C KUCIOTaMH U MIEJI0YaMHU.

* PacKpbIBaTh CMBICIH Neproandeckoro 3akona J[. . Menaeneena;

* ONMCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY MEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIJEp U paclpeesieHue YUcia JEKTPOHOB MO JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3J€MEHTOB MallbIX
MEPUOJIOB MEPUOANUECKON CUCTEMBI, a TAKKE Kallus U KaJIbLIUS;

* pa3in4aTh BUJIbI XUMHUYECKON CBSI3U: HOHHYIO, KOBAJIEHTHYIO MTOJISIPHYIO, KOBAJICHTHYIO HETIOJSPHYIO M METAININYECKYIO;

* U300paXkaTh JIEKTPOHHO-UOHHBIE (HOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUTUYECKUX PEIIETOK: HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX;

¢ XapakKTCpu3oBaTb XUMHUYCCKUC DJICMCHTBI U UX COCAMHCHUA Ha OCHOBC ITOJIOKCHHA JJICMCHTOB B HGpHOI{H‘-ICCKOﬁ CUCTEMC U OCO6CHHOCTCﬁ
CTPOCHUSA UX aTOMOB;,

* XapaKTepU30BaTh HAYYHOEC U MHPOBO33PEHUYECKOE 3HAYCHHE IMEPUOJIMUYECKOT0 3aKOHA M TMEPUOJMYECKOM CHUCTEMBl XUMHUYECKHX JJIEMEHTOB
1. . MenneneeBa; * 00bSICHATH CyTh XUMHUYECKHUX MIPOLECCOB U UX MPUHIUINHAIBEHOE OTJINYUE OT (PUBNUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIIUN;

* YCTaHABJIMBAThH MIPUHAIEKHOCTh XUMUYECKON peakluu K ONPEeIEHHOMY TUITY 110 OJJHOMY U3 KJIaCCU(UKALMOHHBIX PU3HAKOB: 1) 10 uncy u
COCTaBYy MCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKINHU (PEaKIUu COSTUHEHHUS, PA3JIOKEHUS, 3aMEIICHUS 1 00MeHa); 2) MO BBIJCICHHUIO WITH MOTJIOMICHUIO
TEIUIOTHl (pPEaKuu OHK30TEPMHUECKHE M DHIOTEPMHUYECKHE); 3) M0 M3MEHEHHMIO CTEeMeHEeW OKHCIEHUS XHUMHUYECKHX OJJIEMEHTOB (peakiuu

OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE); 4) 0 00paTUMOCTH Mpoliecca (peakluu 00paTUMbIe U HEOOpaTHUMBbIE);



* COCTaBJISATh YPABHEHUS AICKTPOJIUTUYECKON NMCCOLMALMMA KHUCIIOT, LIEJIOYEH, COJICH; IOJHBbIE U COKPAILCHHBIC MOHHBIC YPABHEHUS PEaKLUU
o0OMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKMX peakuuil 1mo QopmMmyliam/Ha3BaHUSM HCXOAHBIX BEILECTB; ONPENENATh HMCXOIHBIE BELIECTBA IIO
(opMynaM/Ha3BaHUSAM MPOYKTOB PEAKIINY;

* COCTABJIATh YpaBHEHMS PEAKIMil, COOTBETCTBYIOILUX MOCIEAOBATENBHOCTH («IIETIOUKE») MPEBPALLEHUI HEOPraHUUECKUX BELIECTB Pa3IMUHBIX
KJIACCOB;

* BBISIBIIATH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUACTEIBCTBYIOIINE O IPOTEKAHUH XMMHUYECKON PEAKIIVH;

* IPUTOTOBJISATH PACTBOPHI C ONIPENEIEHHON MaCCOBOM 10JIEH PACTBOPEHHOIO BELIECTBA;

* OIIPEACIIATH XapaKTep CPelbl BOAHBIX PACTBOPOB KUCIOT U IIEI0YEH 110 U3MEHEHHUIO OKPACKU UHUKATOPOB;

* IPOBOANTH KAYECTBEHHBIE PEAKIIMH, TIOATBEPKIAIOIINE HAJTMYKUE B BOJHBIX PACTBOPAaX BEIIECTB OTAECIbHBIX HOHOB

* ONpEEIATh MPUHAJICKHOCTh HEOPTaHUUECKUX BELIECTB K OHOMY U3 M3yUEHHBIX KJIACCOB/TPYII: METAIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBaHM,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYJIbI BEIIECTB 110 UX HA3BAHUSAM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPIraHUYECKUX COSAMHEHMI 10 BAJIEHTHOCTSIM U CTENIEHSIM OKHCIIEHUS AJIEMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHBIM
B Ta0JIMLIe paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUMN U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKUX M XUMHUYECKUX CBOMCTB NMPOCTHIX BEIIECTB (METAJUIOB M HEMETAJIOB) W MX BBICIIUX
OKCHJI0B, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETO NEPHO/IOB;

* Ha3bIBaTh OOIINE XUMHUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTepHBbIE IS KaKJO0r0 U3 KJIaCCOB HEOPIaHUYECKUX BELIECTB: KUCIOT, OCHOBAHHM, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAOIINX XUMUYECKHUE CBOMCTBA HEOPraHUYECKHUX BEILECTB: OKCUI0B, KUCJIOT, OCHOBAHUN U COJIEH;

¢ ONpeacCIATh BEIICCTBO-OKUCIIUTEIb U BCIICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX PCAKIIHUAX,



* COCTaBJIATH OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 N3YYEHHbBIX PeaKuil) 110 NPeJI0KEHHBIM CXEMaM PeaKIIMii;

* IPOBOAMTDH na6opaTopHHe OIIBITHI, MTOATBCPKAAOINE XUMUYCCKUC CBOMCTBA OCHOBHEIX KJIaCCOB HCOPTraHNYCCKUX BCIICCTB,

Boinycknuk nonyuum 603M0MCHOCHLL HAYUUMbCA:

* 2PAMOMHO 0OPAUAMBCIL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUSI NPABUT IKON02UYECKU DE30NACHO20 NOBEOCHUs 8 OKPYHCalouell NPUpoOHoOU cpeoe;

* HOHUMAMb CMbICA U HE0OX0OUMOCMb COONI00eHUs NPeOnUCAHUll, Npeonazaemvlx 8 UHCMPYKYUSAX NO UCNOIb308AHUIO JTIeKAPCME, CPeoCcme
ObLIMOGOL XUMUU U OP.;

* UCNOIL308AMb NPUOOPEMEHHBIE KIOYegble KOMNEeMEHMHOCMU NPU bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YUEHUIO CBOUICME, CNOC0O08
NOLYYEeHUs. U PACNO3HABAHUSL BEUECME;

* PazeuUeamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOIb3YS CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mexcmamu
VUeOHUKA U OONOIHUMENLHOU TUMEPAMYpol, CNPAGOUHbIMU MAOIUYAMU, NPOSAGTAMb 20MOBHOCb K YBANCCHUIO UHOU MOYKU 3PEHUSI NPU 00CYIHCOeHUU
Pe3yabmamos 8blNOJIHEHHOU pabombi;

* 00bEKMUBHO OYEHUBANb UHDOPMAYUIO O BEUecmBax U XUMUYECKUX NPOYeccax, KPUMmuyecku OmHOCUMbCA K NCe8OOHAYYHOU UH@opmayuu,
Hed0bpOCo8eCMHOl peKilame, KAcarwelcs UCNONb308AHUSL PA3TUYHBIX BEUeCMa.

* 0CO3HABAMb 3HAUEHUE MeOPEeMUeCKUX 3HAHUL 0I5l NPAKMUYLECKOU 0esimelbHOCIU Yel08eKd,

* onucvIBaMb U3yUeHHble 00bEKMbL KaK CUCMeEMbL, NPUMEHSSA I02UKY CUCIEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCeMbl XUMUYECKUX DJIeMEeHmMO8 Oas OO0bACHEHUs U NpeosUOeHUs CEOUCME
KOHKDEMHbIX 8eujecms;

* pazeueamv UHGHOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCME0M VelyOieHus 3HAHULL 00 UCTOPUU CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHBIX
NOHAMUU, NEPUOOUUECKO20 3aKOHA KAK 0OHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOOb, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmasiisimb MOJNEKYAPHbIE U NOJIHblIE UOHHbBIE YPABHEHUA NO COKpaWéHHbZM UOHHbIM YPABHEHUAM,



® I’lpblGO()Lll’l’lb npumepbol peam;uﬁ, nodmeep.?fcdaiomux cyuecmeosaHue 63aumoceiasu M@chay OCHOBHbIMU KlACCAMU HEeOP2AHRUYECKUX 6euecme,

® NPOCHO3UpOoBAanib pes3ybniantvbl 6030elicmeus Pas3iudHsblx gbakmopoe HA U3MEHeHUue cKkopocmu XUMUYECKOU peakyuu,

® NPOCHO3UpOoBANb pes3ylbniantvl 6030elicmeus PasiudHsvlx qbakmopoe HA CMeuleHUue XuMu4deckoco paeHoeeCcusl.

® npocHOo3UposaMmb XumudecKue ceotlicmea eeecme Ha OCHoee Ux cocmaea u Cmpoerust,;

® NpOcHO3UpPOBANb CnocooHoCmb eeujecmea nposeIAmb OKUCIUMENbHRblE UIU 60CCMAHOBUMEIbHbLE ceolicmea ¢ yllé.n’ZOM cmenenel OKUCIeHUs
J1eMeHmoe, 6x0(),<lu;ux 6 e2o cocmas,

® 8bIAGIIAINMb Cyulecmeosarnue 2eHEeMUYeCKOU 83aUMOCBA3U Meofcdy eewecmeamu 6pﬂdy.‘ npocmoe eewecmeo — OKCUO — eu()pmccu() — COJlb,

® Op2aHU306bl6AMD, npoeodumb YHYeHu4ecKue npoexKniobl no UCCTIE00B8AHUIO CEOUCME seuiecmes, UMernux 6al30CHoe NpaKkmuiecKkoe shadernue.

Onuncanne y4eOHO-METOAUYECKOT0 M MATEPUAIBbHO-TEXHHUYECKOr0 olecneveHust

Y4eOHO — MeTOANYECKOE o0ecIIeueHne

1.IIpumepHas mporpaMMa OCHOBHOTO 00I11er0 00pa3oBaHus 0 XUMHH (0a30BbIN YPOBEHD);

2.ABtopckas nporpamma O.C.I'abpuensina, cootBeTcTBYomas OenepanbHomMy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAAPTY OCHOBHOTO
oOmiero oOpa3oBaHus U AoNylieHHass MHUHUCTEpCTBOM 0oOpazoBanus u Hayku Poccuiickoii @eneparun (O.C.I'abpuensa [Iporpamma Kypca XuMuu
st 8-9 xaccoB oOmieoOpaszoBarenbHbiX yupexaenuid / O.C.I'abpuensn. — M.: [Ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HactonpHas kHUra yaurens. Xumus. 9 x 1.. Meroaudeckoe nocooue. — M.: JIpoda, 2010r

4. Xumust. 9 k 1.: KontponpsHbie 1 mpoBepouHbie padoThl k yueoHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. Bepeskun, A. A.
Ymaxkoa u 1p. — M.: [Ipoda, 2009r.

S.I'abpuenan O. C., Ocmpoymos U. I'. 3ydaem xumurio B 9 k 11.: lugaktnueckue marepuansl. — M.: bimk mutroc, 2009r.

6.1 abpuensn O. C., Awykosa A. B. Pabouas tetpanp. 9 x 1. K yue6nuky O. C. I'abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

7.Tabpuenan O. C., Bockobouinuxkosa H. I1. XumMusi B TecTax, 3ajavax, yHnpaxHeHusx. 8— 9 xi1.— M.: JIpoda, 2009r.



MarepunajbHO-TeXHHYECKOE O0ecneyeHue:

Jnst oOyueHHs ydJamuxcsi OCHOBHOM HIKOJIBI B COOTBETCTBUHU ¢ TpeboBaHUsMH DeepaibHOr0 rocy1apcTBEHHOIO 00pa3oBaTeNbHOIO CTaHAapTa
HeoOXo/MMa peanu3aius JesSTeIbHOCTHOTO Moaxoja. JlesTeIbHOCTHBIM MOAX0A TpeOyeT IMOCTOSHHOM OmOpHI mpolecca OOydeHHs XUMHUA Ha
JIEMOHCTPALIMOHHBIA AKCIEPUMEHT, MPAKTUYECKUE 3aHATUS U JaOOpaTOpHbIE OMBITHI, BBIMOJHSAEMble yyamumuca. KaOMHET XUMHHM  OCHalIEH
KOMIUIEKTOM JIEMOHCTPALIMOHHOTO U Ja00paTOpHOTro 00OpYyNOBaHMS MO XUMHHM s OCHOBHOW IIKOJIBI. B kaOumHeTe XUMHUM OCYHIECTBISIOTCS Kak
ypOuHasi, TaK 1 BHEYpouyHast (hOpMbl y4eOHO-BOCTIUTATENFHON EATENILHOCTH ¢ yyaiumucs. OcHailenue B 0oJbIIel 4acTu cooTBeTcTBYeT llepednto
o0opynoBaHusi KaOWHETa XMMHUHM W BKJIIOYACT DA3IUYHBIE THIBI CPEACTB OOydYeHHs. bBomblnyro 4acTh OOOpYZOBaHHUS COCTaBISIOT y4eOHO-
MIpaKTUYECKOe U y4yeOHO-1abopaToOpHOE 00OPYJOBaHME, B TOM YHUCIIE KOMIUIEKT HATypaJbHbIX OOBEKTOB, MOJENH, MPUOOPHI U MHCTPYMEHTHI IS
MIPOBEACHUS IEMOHCTPALUI U NPAKTUYECKUX 3aHATUH, IEMOHCTPAI[MOHHbIE TaOJIUIbl, BUIE0, MEIMa OCHALLICHHE.

B KOMIUIEKT TeXHUYECKUX U MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEACTB OOyUYEHHs BXOJAT: ammaparypa JJs 3anuceid 1 BOCIIPOU3BEACHUS
ayauo- M BHICOMH(POPMALINU, KOMITBIOTEDP, MyJIbTUMEANA MPOCKTOP, JOCKAa C MHTEPAKTUBHOM MPHCTABKOM, KOJJIEKIUS MEIua-pecypcoB, BHIXOJ B

Hutepner.

Vcnonb30BaHue 3JEKTPOHHBIX CPEACTB O0YUYECHHS MTO3BOJISIOT:

® AKTUBU3UPOBAThH JEATEIBHOCTh OOYUYAIOLINXCS, TOJy4YaTh 00Jee BEICOKHME KaueCTBEHHbIE PEe3YIbTaThl 00yUEeHMS;
e 1pu noaroroBke k EI'D obecneunBaTh caMOCTOATENBHOCTD B OBJIAICHUM COJEPHKAHUEM Kypca .

e (popmuposats KT - KOMIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIEIIHOCTU B yUeOHO! JeSTEIbHOCTH;

e ¢opmupoBars YVY/I;



Hamypanouvie 06vexmut

HatypanbHuble 00beKTbI, UCHIOJIb3yeMble B OOYUEHUN XUMUU, BKIIOYAIOT B C€Osl KOJUIEKLIIMM MHHEPAJIOB U TOPHBIX MOPOJ, METAJJIOB U CIUIABOB,
MUHEPaJIbHBIX YI00pEHHH, MIacTMace, KayuyKoB, BOJIOKOH U T. 1.

O3HaKOMJICHHE YYalIuXcsi C 00pa3aMy UCXOJHBIX BEIIECTB, OMYMPOAYKTOB U TOTOBBIX U3/IEIIUN MO3BOISIET MOTYYUTh HATJISIIHOE TIPEICTABICHUE

00 3THX Marepurajiax, uXx BHCIIHEM BUIC, 4 TAKKC O HCKOTOPBIX (bl/IBI/I‘ICCKI/IX CBOICTBaX.

Xumuueckue peaxmuevl U Mamepuaivl
OO6paitienne co MHOTHMMH BEIIECTBAMU TPeOyeT CTPOroro COOMIOJACHUS MPAaBWII TEXHUKU O€30MacHOCTH, OCOOEHHO IPH BBIMOJHEHUU OIBITOB

caMUMH ydaiuMmucs. Bece HeoOXxoauMble Mepbl MPEA0CTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIUX JOKYMEHTAX U UHCTPYKILIHUAX.

Xumuueckas nabopamopnan nocyoa, annapamst U npuodOps
XuMmuyeckas nocyaa noapas3zeiseTcs Ha IB€ IPYIIbL: Ui BHIIOJHEHHS OIMBITOB YUAIUMUCS U JJEMOHCTPALIMOHHBIX OIBITOB.

HpI/I60pH, arraparbl U YCTAHOBKHU, UCTIOJIL3YEMBIC Ha YPOKaAX XUMHHU, MOAPA3ACIIAIOT HA OCHOBC ITPOTCKAOMIUX B HUX (1)I/I3I/I‘ICCKI/IX U XUMHNYCCKHUX .

Mooenu

OO0beKTaMu MOJETMPOBAHUS B XUMHH SIBJISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIBI, 3aBOJICKHE amMapaThl, a TAKKE MPOUCXOIAIINE TTPOIIECCHI.

B npenogaBanny XMMUM UCTIOJIB3YIOTCS MOJCIIH KPUCTAIUTMIECKUX PEMETOK anmasa, rpadura, cepsl, pocdopa, okcuaa yrinepona(1V), moBapeHHo
cony, NipJia, Hoja, Kenesa, MeIl, MarHus, Habopbl MOJIEIei aTOMOB ISl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYII.

Yueonwvie nocoous na neuamnoii ocrnose

B mponecce oOydeHUsT XMMHUU HCIOJIB3YIOTCS CIACAYIOIIME TAaOIUIBI IMOCTOSHHOTO JKcroHupoBaHus: «llepuomnueckas cucTteMa XHMHYECKUX
sanementoB .M. MenneneeBa», «Tabmuia pacTBOPUMOCTH KUCIOT, OCHOBAaHHM U coleiy, «NEKTPOXUMUYECKUN Ppsl HAMPSIKEHHH METaJIOBY,

«KpyroBopor BemiecTs B IpUpoAe» u JIp.



Jis opraHuzanuy CaMOCTOSITEIbHOM pabOoThl 00ydYaIONIMXCSl HAa ypOKaxX HCHOJIB3YIOT pazHOOOpasHbIE NUIAKTHYECKHE MaTepuaibl: TETpaaud Ha
MEYaTHON OCHOBE WJIM OTJAEIbHbIE padOyue JUCTHl — HHCTPYKIMH, KApTOUKU C 33JaHUSIMM Pa3HOW CTENEHU TPYJHOCTU JUIsl M3YYEHHUsS HOBOIO

MaTepuasa, CaMOIPOBEPKU M KOHTPOJIS 3HAHUH ydalluxcsl.

st obecrieuenus 0e30macHOro Tpyja KabuHeTe XUMUU UMEETCS:
® [IPOTHUBOIOKAPHBIM HHBEHTAPh
® anTeyKy ¢ HAOOPOM MEIUKAMEHTOB U NMEPEBA30UHBIX CPE/ICTB;
® MHCTPYKIMUIO 110 MpaBmiiaM 0€30MacHOCTH TpyJia JUIsl 00y4JaroIMXCst

e I KypHaJl peTUCTPallMU MHCTPYKTaXKa IO MpaBuiIaM 0€30MacHOCTH TPyaa.



TemaTnuyeckoe NIAHUPOBAHUE

Ne Tema ypoka Koua-Bo DJIeMEeHTBI CO/IePKAHUS IlaanupyemMblie pe3yabTaThl
n/ 4acoB IIpeameTHbIC MetanpeamerHsie YV /[ JINYHOCTHBI
. e YVII
Beenenue. O0mas XxapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB M XMMHU4YeCcKHUX peakuuii. [lepuoaudecknii 3aKoH U nepuoguvecKasi CHCTeMa
xumunuyeckux 3jiemMeHToB [[.M.Menaeneena. (104.)
1. | XapakTepucTHKaxum 1 ]>3(B0ILHI>II71 uncTpykTax no OT u Th. Hayuamcs: xapakrepu3oBaTh PeryasiTuBHbIE: CTaBAT YIeOHBIE dopMHUpPYIOT
MYECKOro dJIeMeHTa 3n%§£§5?{?ﬁ§ig)ﬁ?}?;;IZKSrIEI)CXQ XUMHYECKHE DIIEMEHTEI 1-3 —TO 3aJ1a4d Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBEHHOE
nepuoza no ux nojoxeHuto [ICXD | 4To yxke U3BECTHO U YCBOSHO OTHOIIICHHE K
Ha OCHOBAHUU €TI0 J.U. Menneneena. .
.. Menneneena. y4amumMmcs, 1 TOro, 4To emé YUEHHIO
HMOJIOXKCHUA B J1eMOHCTPaLIA: MOZIEIH ATOMOB Ionyuam 603MoxHcHOCIb HEHM3BECTHO
[Tepronnueckoi SNICMCHTOB 1-3 —T0 nepro108 HAy4umbCs: ONUCHIBATh 3ydeHHble | T03HABATEILHbIE:CAMOCTOSTENLHO
CHUCTEME 0OBEKTHI KaK CUCTEMBI, IPUMEHSISI BBIJICIISIOT ¥ (QOPMYJIUPYIOT
JI. . Menpeneesa JIOTHKY CUCTEMHOT'0 aHaJIn3a MO3HABATENBHYIO 11EJ1h
KoMmmyHukaTuBHBbIE: OPMYIHPYIOT
COOCTBEHHOE MHEHHE U TIO3HUIIHIO,
331a10T BOTIPOCHI, CTOSIT ITOHSATHBIE JIJIS
apTHEPA MOHSTHSI
2. | CBoiicTBa OKCHIIOB, 1 XuUMUUECKHE CBOUCTBA OKCHIIOB, Hayuamcs: Ha3piBath o01me PerysisiTHBHbBIE: CTaBST yYCOHYIO [posBrsitoT
KHCJIOT, OCHOBAHHUL U OCHOBAHHIA , KHCJIOT, CONIEH B CBETE XMMHYECKHE CBOMCTBA KUCIOTHBIX, 3324y, ONPEICIAIOT YCTOWYHBBIN
o TCOPHH JJICKTPOJIUTHICCKON OCHOBHBIX OKCHJIOB, KHCJIOT, MOCTIEIOBATEEHOCT TIPOMEXYTOUHBIX | y4eOHO —
coJien B CBCTC Teop?I/I aucconyanyy ¥ OKHUCICHUA- OCHOBaHUM U COJEH ¢ NO3ULUU Leel ¢ yueTOM KOHKPETHOTO T103HaBATEIIbHBI
SJICKTPOIUTHICCKOU BOCTAHOBJICHNS TA/1; NpUBOAUTE IPHMEPEI pe3yJbTaTa, COCTAaBIIAIOT [JIaH U il uHTEpEC K
JUCCOILIMAINU U peaKkIii, MOATBEPKAAIOIINX aJTOPUTM ACHCTBUI HOBBIM
OKHUCJIEHUSA- XMMHYECKHE CBOICTBA: OKCHUIOB, IMo3naBarenbHbIe: criocobam
BOCCTAHOBJIEHHUS KHUCJIOT, OCHOBaHHH, COJIEH; CaMOCTOSTENILHO BBIJIEIISIOT peleHus 3ana4
OIIPEEIATh BEUIECTBO — OKUCIHUTENb | (OPMYIHUPYIOT MO3HABATEIBHYIO 1EIh,
1 BEUIECTBO —BOCCTAHOBUTENb B UCTIONB3Ys OOIIHE TIPHEMBI PEIICHUS
OBP; 3aJ1a4
Tonyuam 8o3modcHocmb KoMMyHHKATHBHBIE:
HAy4umuCsi: MPOTHO3UPOBATH KoHTpouib 1 OlieHKa AeiCTBu
CIOCOOHOCTbH BEIIECTBA MPOSIBIISATH napTHepa
OKHCJIUTETbHBIC HITH
BOCCTaHOBHTEIIbHbIEC CBOICTBA C
YUYETOM CTETIeHEH OKUCIICHUS
9JIEMEHTOB, BXOJSIIMX B €r0 COCTAB
3. AM(bOTepHLIe OKCHJIbI 1 [lonsATHE O MEPEXOAHBIX IIEMEHTaX. Hayuamcs: xapakTepus3oBarthb PeryasituBHbIe: IIposBisitoT
AmporeprocTs. ['eneTnuecknit psi XMMHYECKHE CBOICTBa aM(POTEpHBIX | [IpHHUMAIOT U COXPaHSIOT yYEOHYIO JoOpoXKenaTenb

Y TUAPOKCHJIBI




NEPCXOAHOI02JIEMCHTA.

OKCHUIOB U THAPOKCHUIOB,

3agavy, YYUTbIBAOT BBIJICIICHHBIC

HOCTB,0T3bIBYNB

Jla6.ompit: 1.ITonyuenne runpokcuaa HCIIOJIb30BaTh MPU XaPAKTCPUCTUKE Y4UTEIEM OPUCHTUPBI JCHCTBUS B OCTb, KaK
LMHKA U MCCIIE/I0BAHHE €0 CBOKCTB BEIIECTB NOHATHE «aM(OTEPHOCTE», | HOBOM Y4eOHOM MarepHaje B NOHMMaHHUE
MIPOBOJIUTH OIBITHI, COTPYAHUYECTBE C yUUTEIEM 4yBCTB
MOATBEPKAAIOIINE XUMUIECKUE Ilo3naBaTenbHbIE: JpYTUXIIOAEH U
CBOHMCTBA aM(OTEPHBIX OKCHJIOB U Crasst 1 HOpMyIUPYIOT IPOOIEMY COIlEpEXUBAHUC
THIPOKCUIOB; YpOKa, CAMOCTOSATENBHO CO3AI0T UM
Tonyuam eozmodicnocmyo ANTOPUTM AEATENIBHOCTH MIPH PELICHUN
HAy4umuvCcs: 0OCO3HABATh 3HAUYEHHE po0IIeMBI
TEOPETUYECKUX 3HAHUN IS KoMmyHukaTuBHbIE:
MIPAKTHYECKON JEATEILHOCTH IIposIBIAIOT aKTUBHOCTB BO
YEJI0BEKa B3aUMOJEHCTBUM [l PELLICHUS
[IO3HABATENbHBIX U
KOMMYHHKATHBHBIX 3a/1a4(3a1al0T
BOIPOCHI, (POPMYJTUPYIOT CBOH
3aTpyJHEHUS, NIPeIararoT MOMOILb B
COTPYAHUYECTBE)

4. HepI/IO JIAYECKUN Crpykrypa [ICXD JI.1. Menzaeneena. Hayuamcsa: onuceiBaTh 1 PeryasituBHble: Onpenensior
3aKOH U Crpoenue atoma. OU3MIECKUHA CMBICH XapaKTepu30BaTh TAOINIHYIO ITnanupyrot cBOUM IeiCTBHA B CBOIO JIMUHYIO
N TIOPAZIKOBOrO HOMEPA, HOMEpa Nepuoaa, | gopmy [ICXD .M. Menzneneesa; COOTBETCTBUU C MIOCTaBICHHON MO3ULUIO,

cpuoandeckas HOMEpa I'pyNIbl XHMHYIECKOI0 3JIEMCHTA | nepaTh yMO3AKIIOUEHMSI O XapakTepe | 3afaueid M YCIOBHUSAMHU €€ peaanu3aluu aZICKBaTHYIO
cucTeMa B IICXD JLU. Mennencesa. lIpUMHHbL | y3vienenns cBOWCTB XHMHYECKHX nuddepeHnupo
. . MeHaeneeBa B MSMEHEHHA CBOMCTB XUMHCCKUX SJIEMEHTOB ¢ YBEMMUeHHEM 3apsaaoB | [lo3HaBaTe/IbHbIE: CTABAT BaHHYIO
CBETE YUEHHS O if,ﬁzﬁfﬂnr;; ;I?;,iﬁiﬁli ATOMHBIX s1€p. u q)opl.\/[yJ'II/IpyIOT IEJTN | TTPOOIIEMBI CaMOOLIEHKY
CTPOCHUHM aTOMa norpymmax [CX? JLH. Meneneesa, ITonyuam 603MoACHOCHb YPOKa; 0CO3HaHHO  [IPOU3BOIBHO CBOI/IX6 yCcIexoB
JleMOCTPAINS: pasTHbIE OPMET HAYUUMbCA: TIPUMEHSTH 3HAHHA O CTPOST B YCTHOH U MUCbMEHHOMW (opMe | B yuebde
Ta0Iu1| NEPHOAUYECKOI CHCTEMBIL. 3aKOHOMEPHOCTSX NIEPUOUYECKON
Jla6.onbIT: 2.MoaenupoBanue CHUCTEMBI XMUMHYECKUX AJIEMEHTOB KommynuxarusHbie: .
noctpoeHus [lepuoanueckoil cuctemMsl JUTsS OOBSICHCHUS U TIPCIBUICHHS Buanenne MOH?HOFquCKOH 1
J.N. Menpeneepa CBOMCTB KOHKPETHBIX BEUIECTB JIMAIIOTHYECKOH popMaMH petH

5. | XumMuueckas Xumuueckast opranus3anys >KUBoi u Hayuamca: xapakrepu3oBaTh PeryasituBHbIe: paboTaTh 10 IJIaHY, ®dopMUpOBaHHE

OpraHM3aIMs KHBOI HEXXHMBOH NPUPOJIBL. XnanecEHﬁ XUMHYECKHH COCTaB JKUBOU KIETKH; | MCIONb3Ys ClIeLHalbHO 1oJ00paHHbIE | OTBETCTBEHHOI'O
M COCTaB s1Ipa, MAHTUHU U 36MHOU KOPBL. | COCTaB siipa, MAaHTUU 3€MHOH KOPBI; | CPEICTBA. Y MEHUE OLIEHUTh CTEIECHb OTHOILIECHHUS K
1 HEXKUBOU IIPHPOJILL XUMHUUYECKUE DTEMEHTBI B KJIETKaX Tonyuam eozmodicnocmyo yclexa WM Heycrexa cBoei YUEHUIO

KHBBIX OpraHU3MOB. Makpo-
MHKPO3JIEMCHTHI.
Jdemoncrpauusi:Monens CTpoeHUS
3€MHOT0 I1apa B MONEPEYHOM
paspese

Haydumuvcs: OOBSICHATH MHUP C TOYKH
3pECHUA XUMHUH

JesSTeIbHOCTH
Ilo3HaBaTe/bHBIE: AaHAM3UPOBATD,
CpaBHHBATh U 0000IIATh H3YUCHHBIC
noHATHsA. CTPOUTH JIOTHYECKOe
paccy’kIeHHE, BKJIIOYasl yCTAaHOBJICHUE
IMPUYUHHO — CJICACTBCHHBIX CBSI3CH.




[IpencTBiasaTh nHGOPMALIKIO B BUIE
pHUCYHKa

KoMMyHUKATHBHBIE:

OTcTanBaTh CBOIO TOYKY 3PCHUS,
MPUBOJIATH APTYMEHTBI, TIOATBEPKIAs
ux pakTamu

Knaccudukanus O06o01menne cBeeH 0 XUMHYEeCKUX | Hayuamcs: ycTaHaBINBaTh PerysasiTuBHbIe: Omnpenensitor
XUMHYECKHX PeaKLuit peaKHsIX. Knaccmbnvxaum TPHHAUIEKHOCT XHMHHECKOH BBIIBHTAIOT BEpCUH PEILICHUS § BHYTPECHHIOKO
XMMHYECKHX PEaKUUil IO Pa3IMYHBIM | PEaKLUH K ONPEACIEHHOMY TUITy IO | TPOOJIEMBI, 0CO3HAaBaTh KOHEUHBIH TIO3ULINIO
11O pas/IMIHBIM OCHOBaHHSM: OJIHOMY M3 KJIaCCU(PUKAINOHHBIX pe3ynbTar o0yJaronmxcs
OCHOBaHMAM COCTaBY U YHCJTy Pearupylomux u NPU3HAKOB: 1) 110 YHCITy M COCTaBY Ha YPOBHE
00pa3yroNIMXCs BEIIECTB, TEIVIOBOMY | MCXOIHBIX BEIECTB U IIPOIYKTOB Ilo3HaBaTeqabHbIE: IOJIOKUTEIBHOT
a¢dexry, peakiuu (peakiuu COeTUHEHUS, Br16uparoT 0OCHOBaHUS U KPUTEPUH JIJIST | O OTHOLIEHUS K
HATPABJICHUIO, U3MECHCHHIO CTCTICHEH | pa3JIoKEHUs, 3aMEIIeHUs 1 00MeHa); | Kiaccupukanuu 00pa3oBaTeILHO
OKHCJICHHS 3JIEMEHTOB, 00pa3yOLINX 2) 1O BBIIEIICHUIO HITH [Tpeobpa3oBbiBaTh HHPOPMALIUIO U3 My Tpoleccy,
pearupyloiue BemecTsa, dase, TIOTJIOLIEHUIO TETJIOTHI (PeaKIuu OJTHOTO BU/a B IPYTOd U BBIOUPATH VISl | IOHHUMAIOT
HCIIOJIb30BAHHIO KaTaJIM3aTOPA. 9K30TEPMHUUYECKHE U ce0s ynoOHyto popmy pukcaryn HEOOXOAUMOCTD
JIa6. onbITHI: SHJIOTEPMHYECKHE); HpeACTaBIeHUs HHPOPMALUN yUCHHS
3. 3amMelieHue Keae30M MEJIH B 3) 0 U3MCHEHUIO CTEIICHEH
pactBope cynbdara mean (1) OKHUCIICHUS XUMHUYECKUX 31eMeHTOB | KoMMyHuKaTHBHBIE:
(peakIMy OKHCITUTEIIBHO- OtcTanBaTh CBOIO TOUKY 3PEHHS,
BOCCTAHOBHTEJIbHBIC); HPUBOIUTE apIyMEHTHI, HOATBEPIKAas
4) mo o6paTUMOCTH Ipolecca ux (akramu. Paznuyars B ycTHOH peun
(peakuum oOpaTUMBIC U MHEHHE, TI0Ka3aTeNbCTBA, TUIIOTESHIL,
HeoOpaTHMBIe); TEOpHUH
Tonyuam 803MOANCHOCMb HAYUUBCAL:
COCTAaBJISITh MOJICKYJISIPHBIE U
TIOJTHbIE MOHHBIE YPaBHEHUS 110
COKpaIIeHHBIM HOHHBIM
YpaBHEHHSIM.
IToHsTHE O CKOPOCTH [NonsTHE O CKOPOCTH XMMHUYECKOH Hayuamca: na3bBaTh (axkTophl, PerysasiTuBHbIe: [posBasitoT
XUMHUECKOR peakuu. DakToOpHI, BIUSIOMINE Ha BJIMSIONINE HA CKOPOCTh CaMoCTOSTEIEHO 00HAPYKHBAIOT H YCTOIYMBBIT
CKOpPOCTh XUMHUYECKUX PEaKIIHii. XUMHYECKOH peakIiy U OOBACHATH hopMyIHpyOT IpOOIEMY. yaeOHOo —
peaxiin JeMoHcTpanum: WX BIMSHHUE HA CKOPOCTb MI03HABATEIBHBI
3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKIH; Ha3bIBATh Ilo3HaBarTe/ibHBIE: 1 MHTEpEC K

XUMHYECKON peakIiuy OT MPHUPOIBI
pearupyomumx BeIecTs.
3aBHCHMOCTh CKOPOCTH XHUMHUECKOI
peakuuy OT KOHIEHTPALUU
pearupymroIyx BeUlecTB.

(haxTOpHI, BIMAIOIINE HA CMEIICHHE
XUMHUYECKOT'O PABHOBECHS.

HOlellam BO3MOMNCHOCb
Haydumbyvcs. TIPOTHO3UPOBATH

BbIABIAOT NPUYMHEI U CIIEACTBUSA
sBreHUA. CTPOSIT JTOrHYeCcKHe
pacCyKIcHMsl, yCTaHABIUBAIOT
IIPUYUHHO — CJIEJCTBEHHBIE CBS3U

HOBBIM OOIIIUM
crocobam
pelIeHus 3amau




3aBUCHMOCTh CKOPOCTH XUMUYECKOU
peakuuu OT IIoImaau
CONPUKOCHOBEHHS pearupyromunx
BEIIECTB («KHUIISILIUN CIIOM»).
3aBHCHMOCTH CKOPOCTH XHUMHYECKOM
peaxnuu ot

TEeMIIepaTyphbl pearupyroIInx
BEIICCTB.

Jla6. OnbIThI:

4. 3aBHCHMOCTBH CKOPOCTH
XUMHUYECKOU peakiuu OT

MIPUPOJBI PEArUPYIOIINX BEIIECTB HA
npUMepe B3aUMOJICHCTBIH KUCIIOT C
MeTajUIaMu. 5. 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOW peaKkiuy OT
KOHILIEHTPALUH PEarupyronmx
BEIIIECTB Ha IpUMeEpe
B3aUMOJEUCTBUS [IUHKA C COJISTHOM
KHCJIOTOU pa3sTNYHON KOHIICHTPAIIHH.
6. 3aBHCUMOCTH CKOPOCTH
XUMHYECKOH peakIiy OT TUIOIIAH
COIIPUKOCHOBEHUS pEarupyrommx
BEIIIECTB.

7.MonenupoBaHue «KHUIIALLETO CIOS.
8. 3aBUCHMOCTH CKOPOCTH
XMMHUYECKON peakluy OT
TeMITEpaTyphl PearupyouX BEIECTB
Ha IpUMepe B3aUMOJCHCTBUS OKCHaa
menu( 1I) ¢ pactBopom cepHoit
KHCJIOTHI Pa3IMYHON TeMITEPaTyphI

pe3yJIbTaThl BO3IEUCTBUS
pa3auyHbIX (HPAaKTOPOB HA M3MECHCHHE
CKOPOCTH XUMUYECKOH PEeaKIuy;
MPOTHO3UPOBATh PE3YJIbTATHI
BO3JICHCTBUS pa3IHMYHBIX (PaKTOPOB
HAa CMEIIEHUE XUMHUUYECKOTO
paBHOBeCUs

KoMMyHUKATHBHbBIE:

YYuTHIBaIOT pa3Hble MHEHUS U
CTPEMSITCS K KOOPJIMHAIIUHU Pa3TUuIHBIX
MO3UIUI B COTPYIHUYECTBE,
(hopMyITHPYIOT COOCTBEHHOEC MHCHHE U
MO3UILIHIO

KaranuzaTtopsl

Karanuzarops! u karanus.
WNHrubuTopsl. AHTHOKCHIAHTEHI.
JdemoncTpauum:

T'oMoreHHbI U TeTepOoreHHbIN
KaTanu3bl. DepMEHTaTUBHBIN
Katayin3. IHruoupoBaHue.
Jla.onbITHI:

9. Paznoxenue

NIEPOKCHUIa BOJOPOJA C IOMOIIBIO

Hayuamcsa: ncrionp3oBaTh Ipu
XapaKTEpUCTUKE NPEBPALLICHUI
BEIIIECTB MOHITHUS «KaTalIu3aTop»,
«UHTUOUTOP», «AHTUOKCUAAHTHI»,
MIPOBOJIUTH HECIIOKHBIE XUMHUCCKHUE
OTIBITHI U HAOJIIOEHUS 3a
HW3MEHEHHUSIMU CBOWCTB CBOICTB
BELIECTB B MpoOLIeCCce MPEBPAILCHUH,
cobmonate npasuia Th u OT.

PeryasituBHble:

Y4YuTHIBAIOT IPABHUIIO B IUIAHUPOBAHNUHU
1 KOHTPOJIE CII0CO0a PEIIeHHS,
OCYIIECTBIISIIOT MOLIATOBBIN KOHTPOIIb

Ilo3naBartenbHbIC:

CaMOCTOSITENBHO CO3AAI0T AITOPUTM
JIeSITEeIbHOCTUT IIPU PEILICHUH MTpoliieM
pa3NuYHOrO XapakTepa

YcBoeHne
TIPaBLIT
WHAWBHIYAIBHO
o u
0€e30macHOro
IIOBCACHU S
BUC,
YTOXKAIOIINX
JKU3HUA U




okcuna maprauna (IV) u karanassl. Tonyuam eosmodcnocms KoMMyHuKaTHBHBIE: 310pPOBBIO
10. OGHapy>KeHHEe KaTaia3bl B Hayuumuvcsi: TPAMOTHO 00paIaThCs JloroBapuBaroTCsi 0 COBMECTHOM moaei
HEKOTOPBIX MUIIEBBIX MPOTYKTaX. C BEI[ECTBAMU B ITOBCEIHEBHOMN JIeSITEIbHOCTH, ITPUXOAT K 00IIemMy
11. MarubupoBanue B3aUMOJICHCTBUS | JKU3HU PELIEHHUI0, B TOM YUCJE U
KHUCJIOT C METaJIJIaMH YPOTPOITUHOM CTOJIKHOBEHHUIO MHTEPECOB
9. | O0o0uIEeHNE U Hayuamca: 0600maTh 3HaHUS U PeryasTuBHbIC:
CHCTEMATH3aLHUs TIPEAICTABIATE HX CXEM, TadIm, BHUOCHT HEO0XOIUMBIC KOPPEKTUBHI B
o TIpe3CHTAIHIA JISHCTBUE TTOCIIE €T0 3aBEePIICHHUS Ha
3HaHHH 110 TEMC
OCHOBE €r0 U y4eTa Xapakrepa
«BBenenue» CHENAHHBIX OIMIHOOK
Ilo3HaBaTenbHbIE:
CtposT peueBoe BBICKa3bIBaHHUE B
YCTHO# U TMCbMEHHOH (opme
KoMMmykaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IIApTHEPA
10. | KonTpoabHas KonTpons npenMeTHbIX 1 Hayyamcs: npuMeHATh NONy4eHHbIe | PeryJsiTuBHBIE: OCYIECTBISIOT Brrpaxarot
padoraNel METaNpeIMETHBIX YYCOHBIX ICHCTBUN | 3HAHWSA U C(DOPMUPOBAHHBIC YMECHHUS | TOIIATOBBIA M MUTOTOBBIM KOHTPOJb IO | aJIcKBaTHOE
o TeMe « Beenenue. JUTS pEIICHUs YIeOHBIX 3a1a9 pe3ynbTary TTOHUMAaHUE
1o TeMe OO0mmast XapaKTepPUCTHKA XUMHYCCKIX IMo3HaBaTenbHBIE: MIPUYUH ycIiexa
«BseneHne» 5J1€MEHTOB ¥ XUMUYECKUX PEaKIUii. CTPOST pEUeBOE BBICKA3bIBAHHE B U Heycrexa
Ilepuonnueckuii 3aKoH 1 YCTHOH U THCEMEHHOH popme yaeOHOI
[epuonngeckas KomMyKkaTHBHBIE: YUUTHIBAIOT JeSTeTHbHOCTH
CUCTEMa XUMHYECKUX HIIEMEHTOB pa3Hble MHEHUS U CTPEMSATHCA K
M. . Menaeneesa KOOPAMHAIIUHU PA3TUYHBIX TO3UIUN B
COTPKYIHHYECTBE
Tema 1. MeTaibi(184.)
11. | TTomoxeHUE IlonoxxeHune MeTaIoB B Hayuamcsa: xapakrepu3zoBaTh PeryasituBHble: Onpenensior
3IeMEHTOB-METAIIOB [lepronnueckoii cucreme METAJUTHI 110 UX TTOJIOKEHHIO B [TpuHUMAIOT U COXPAHSIOT yU4eOHYIO CBOIO JIMYHYIO
I o XUMHUYECKHUX DJIEMCHTOB TICXD JI..Menneneena, 3aj1a4y, IUIaHUPYIOT CBOU IEUCTBUS B MO3ULUIO,
B LiepnoauHcckon M. . MengaeneeBa. Metamnueckas ONUCBIBATh CTPOCHHE COOTBETCTBUH C ITOCTABJICHHOM 3a/jayeil 1 | aJIeKBaTHYIO
CUCTEMC KPHCTaIMYECKas PELIETKA 1 (usrUecKye CBOHCTBA METAILIOB, | YCIOBUAMHU €€ peaau3alyu nudpepeHnupo
J. . MenneneeBa u MeTaJUIM4ecKast XUMUYecKas CBA3b. OOBSICHSTH 3aBUCUMOCTh cBOMcTB | [lo3HaBaTenbHbIE: BaHHYIO
OCOOEHHOCTH O6mme dusnueckue cBOHCTBA METaJIJIOB OT UX MOJIOXKEHUS Hcnonp3yroT 3HaKOBO — CUMBOJIMUYECKHE CaMOOLIEHKY
CTPOCHHS HX METaJlJIOB. 3 TICXD JI.M.Menneneena; CpeacTBa CBOHUX YCIIEXOB
CIu1aBbl, X CBOWCTBA M 3HAYCHUE. Tonyyam eozmodicnocmo KommykaTuBHbIE: B yuebe

aToMOB. Pu3nUecKue
CBOMCTBA METAJUIOB.
CrtaBel

Jdemoncrpauum:
OO0pa3isl CIIaBoB

HAay4umscs: TIPOTHO3NPOBATH
CBOICTBa HEU3YUYEHHBIX
3JIEMEHTOB M UX COCTMHEHUH Ha
OCHOBE 3HAaHUH O
MIEPUOANIECKOM 3aKOHE.

ApPryMEHTHPYIOT CBOIO MO3HITHIO U
KOOPJMHUPYIOT €€ C MO3UIMH ITAPTHEPOB B
COTPYIHHYECTBE




12.

XUMHYECKHUE
CBOMCTBAa METAJIOB

XUMHUUYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBMTEJICH, a TAKXKE B CBETE UX
TIOJIOKEHUSI B DJIEKTPOXUMHUECKOM
pALy HampsDKEHUH METalJIoB.
Jdemoncrpauun: Bzaumonelicteue
METaJJIOB ¢ HEMETaJJIaMH.

JIa6. onbIThI: 12.B3anMoneiicTBre
PacTBOPOB KHUCIIOT U COJICH C
MeTaIIaMA

Hayuamcs: onuchiBaTh CBONWCTBA
BEIIECTB HAa OCHOBE HAOJIIOAECHUI
3a UX MPEBPaICHUSIMH,
JIEMOHCTPUPYEMBIMH YUUTEIICM,
HCCIIEN0BATh CBOMCTBA BEILIECTB
B XOJI€ BBHIIOJIHEHUS
71a60pPaTOPHOTO OMBITA, IENIATh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
CBOMCTB METAJUIOB B MIEPHO/IaX U
rpyImnax.

THonyuam 6o3zmooicHocmb
Hayuumucsi: IPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
HeI/ISyquHLIX 3JICMCHTOB U UX
COE€IUHEHNH Ha OCHOBE 3HAHHUI O
MIEPUOINICCKOM 3aKOHE.

PeryasiTuBHbIE:

ITocTtaHOBKA yucOHOI 3a7a4u HA OCHOBE
COOTHECEHUS TOT'0, YTO U3BECTHO U
YCBOEHO , M TOT0, YTO €llle HEU3BECTHO
ITo3naBaTennHbIE:

BriaBmkeHue rumnores, uX 000CHOBaHME,
JI0Ka3aTeIbCTBO

KommykatusHbIe:

Y4aBcTBYIOT B KOJUICKTHBHOM
00CyXKIeHNH! npooem, TIPOSIBIISTIOT
AKTHUBHOCTbH BO BSaHMOHeﬁCTBHH JIIsL
peuicHuA KOMMYHUKAaTUBHBIX )41
IIO3HAaBAaTCJIbHBIX 3a1a4

DopMuUpyrOT
yMEHHS
UCTIONB30BATh
3HaHHA B OBITY

13. | Mertamibl B Ipupo/e. Mertamiet B ipupoze. Oomime Hayuamcs: coctaBnsth PeryasituBHble: T'opaocts 3a
O6ume CIIOCOOBI UX TIOJTyYEHUSI. YPaBHEHUSI PEaKIHH , JIeKAIUX B | YUUTHIBAIOT IPABHUJIO B INTAHUPOBAHUU U POCCHHCKYIO
6 JIa6. onbITHI: OCHOBE TTOJTyYE€HHSI METAJIJIIOB. KOHTpOJIE crioco0a AeHcTBUS HayKy
CHOCOOBI HX 13. O3HakomiieHHE ¢ pyAaMHu xkene3a | Tlomyuam 603MOIHCHOCHIb Ilo3naBartenbHbIe:
HOoTy4CHUA 14. Oxpalupanyue NIaMeHM COINSAMU | HAYYUMbCA: IPUBOIUTD Hcnonb3yroT moucK HE0OX0aMMO
IIETOYHBIX METAIIIIOB MIPUMEPBl ypaBHEHHUH peaKini, nH(pOpMaNH IS BBITOIHEHUS yIeOHBIX
JIe)KaIUX B OCHOBE 3a/IaHMiH C MCIIOJB30BAHNEM YIEOHOM
MIPOMBIIIUIEHHBIX CIOCO00B JUTEPATYPBI
NOJIyYeHHs YyTyHa U CTalIH. KommykaTuBHbIE:
Y4YUTHIBIOT pa3Hble MHEHHUSI U CTPEMSTHCS
K KOOPMHAIIMH Pa3INuHbIX TTO3UIIHNH B
COTPYIHHYECTBE
14. | Pemienue pacyeTHBIX PacuerHsble 3a/1a4u 110 ypaBHEHUAM Hayuamcsa: pemartb pacueTHbIe PeryasiTuBHbIe: OgnasieHne
32724 ¢ MOHATHEM XMMHYECKHUX PEAKLUH, IPOTEKAIOMNX | 3a/1a4H 110 YPaBHEHUAM OIIVeHI/IBa}OT TPaBHJILHOCTD BBITONHEHH HaBBIKAMH I
) C y9acTHEeM METAJIJIOB M X XMMHYECKHUX PEAKIUH, JICWCTBHS HAa YPOBHE a/ICKBaTHON MIPaKTHYECKOH
Maccoeas 0onA COeIMHEHUH MIPOTEKAIOIINX C yIaCTHEM PETPOCTICKUBHOM OLICHKH JeITeIIHOCTH
661X00a NPoOyKma METAJUIOB ¥ UX COCTUHCHUI. Io3HaBaTeabHbIC:
Honyyam 8o3modcHocme Bribuparot Hanbonee 3¢ hexTuBHBIC
Hayyumcs: peuarhb CIOCOOBI pEIIeHHS 33134, KOHTPOIUPYIOT
OJIMMITHAJIHbIC 33/1a4H. Y OIICHUBAIOT MPOLIECCHH PE3yIbTaT
JIeSITEIbHOCTH
KommykaTnBHbIE:
KoHTponupyroT nedcTBus napTHepa
15. | IToHsiTHE O KOPPO3UH Koppo3ust METaIOB 1 CIIOCOOBI Hayuamcsa: ucnonp3oBath npH PeryasiTuBHbIE: Ymenue




METAJLIOB 00pBOBI ¢ Hei XapaKTEepUCTUKE METAJIIIOB U UX Paznuyaror cnocob u pe3ynprar JAeHCTBUS | UHTErpUpOBaTh
coeuHeHuH nmouatus «koppos3us | Ilo3HaBaTejbHbIE: MOJyYECHHBIE
METaJLIOBY, «XUMUYECKas Brnaneror o0uuM npueMoM pereHus 3HAHUSA B
KOPpO3UsD», 3a1a4 MIPAKTUYECKUX
«3JEKTPOXUMHUYECKAS KommykaTuBHbIe: YCIOBHAX
KOPPO3UsD», HAXOJHUTh CIIOCOOBI JloroBapuBaroTCcsi O COBMECTHOM
3alIUTHl METAJUIOB OT KOPPO3UH. | JIESATEIBHOCTM, IPUXOMIAT K 001IeMy
Tonyuam eozmodicnocmyo pEIIeHUI0
Hayuumvcs | IPUMEHATh 3HAHUSA
0 KOPpPO3HH B JKU3HHU.
16. | Illeno4yHbIe METAJLIBI: O0m1as xapaKTepUCTHKA MIETOYHBIX Hayuamuca: naBatb PeryasituBHble: PazButne
obmas MeTaJUI0B. MeTalibl B IPUPOJE. XapaKTEPUCTHUKY ILETOYHBIM IInaHupyroT CBOM NEUCTBUS B CBS3H C OCO3HAHHOTO,
O6ure crocoObl UX MOTYIECHHUS. MeTaJulaM I10 UX IOJDKEHUIO B MOCTaBJICHHOM 3a/1a4el U YCIOBHSIMHU €€ YBaKUTEIHHOTO
XapaKkTepuCTHKa C . TICXD JI.M.Menneneepa CIICHUS u
TPOEHHE aTOMOB bi( , p
[IlenouHble METAJIIBI — MPOCTHIE UCCIIeIOBaTh CBOWCTBA ITo3naBaTenbHbIE: JoOpoXKenarensb
BellecTBa LIEJIOYHBIX METAJUIOB — KaK Crassit 1 HOpMYJIUPYIOT LEIH U HOTO
MIPOCTBHIX BEIECTB. po0JIeMBI ypoKa OTHOIIECHHUS K
Tonyuam eozmooicnocmyo KommykaTuBHBIE: Jpyromy
HAy4umucs: TpaMOTHO AJIEKBaTHO HCIOIB3YIOT PEUEBBIE yenoBeky. Ero
o0paIaThes ¢ BEIECTBaMH B cpeacTBa A 3GPEKTUBHOTO PELICHUS MHEHHIO,
MTOBCETHEBHOM JKU3HU. KOMMYHHUKATHBHBIX 33124 CIIOCOOHOCTH
BECTH JTUAJIOT C
JpyTUMU
JIFOAbMU
17. | Coenunenus Baxnelimue coefMHeHUs WENOYHbIX | Hayuamcs: XapakTepu3oBaTh PeryasituBHbIe:
LIEJIOYHBIX METAJUIOB METAJJIOB — OKCH/IbI, THAPOKCHUIbI 1 (1)I/I3I/I‘ICCKI/I6 N XHUMHYCCKUC Y4uuTeIBaoT IIpaBUJIO B INIaHUPOBAHWHU U
CoJIH (XJIOPHIBI, KapOOHATHI, CBOICTBa OKCHUJIOB U KOHTpOJIE CIIoco0a perieHus
cynb(haThl, HUTPATHI), UX CBOWCTBA M | THJIPOKCHIIOB IIETOYHBIX ITo3naBaTenbHbIC:
MIPUMEHEHNUE B HAPOJHOM XO3SIICTBE. | METaJJIOB, COCTABIATh Hcnone3yroT norck HeoOX0ANMOM
Kanuitnele ynoOpenus. XMUMHYECKHE YPaBHEHUS, nH(pOpMAaLnK IS BBITOJIHEHUS yUeOHBIX
JemMoHcTpanuu: XapaKTepU3yIOIKe CBONCTBA 3aJaHUH C UCIIOJIb30BAHNEM YUCOHON
OO0pa31bl WEITOYHBIX U LIEJIOYHBIX METAIUIOB, PEIIATh JIUTPATypPbI
LIEJI0YHO3EMENBHBIX METAIIIOB. «LEMOYKM MPEBPALCHHH. KommykaruBHbIe:
BsanmMopelicTBre HATpUs, TUTHUSA C Tonyuam eozmodrcnocmyo YYUTBIBAIOT Pa3HbIE MHEHHS U CTPEMATCS
BOoJOW. B3aumogpeiicTBue HaTpusl ¢ HAy4umuvcs: COCTaBIATh K KOOpJIMHALMH Pa3IU4HbIX TO3ULUHI B
KHCIIOPOJOM «LEMOYKUY MTPEBPALLEHHH. COTPYIAHUYECTBE
18. | IllenmoyHo3eMeIbHBIC OO6mmas xapakTepUCTHKA dJIEMEHTOB Hayuamoca: nasatb PeryasituBHbIe: PazBurtue
METaJIbL: 00MIas I1aBHOM noArpynnst Il rpynmst. XapaKTEepUCTUKY [InanupyroT cBOU AEHCTBUS B CBSI3U C OCO3HAHHOTO,
CrtpoeHne aTOMOB. IIeJI0YHO3EMENbHBIM MeTalIaM MOCTaBJICHHOM 3a1a4el U yCIOBHSIMHU ee YBa)KUTEIBHOTO
XapaKTepUCTUKa
Ilen0YHO3EMENIBHBIE 1o ux noyukexuto B IICX0O pelIeHus u




MeTaJlIbl — MPOCThIE BEIIECTBA. J.N.Menneneesa, Io3naBaTte/ibHbBIE: J0OpOoJKeIaTelb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBsAT U GOPMYIIMPYIOT LETH U HOTO
HCCIIeIOBaTh CBOMCTBa mpobIeMsl ypoka OTHOIIIEHHS K
LIEJIOYHBIX METANIOB — KaK KommykatuBHbIe: JIpyroMy
MIPOCTBIX BEILECTB. AJIEKBaTHO HCIIOB3YIOT PEUEBBIE yenoBeky. Ero
Tonyuam eo3modncnocms cpenctea mis 3G peKTUBHOTO penIcHUs MHEHHIO,
Hayuumucsi: TPAMOTHO KOMMYHHUKATHBHBIX 33124 crocoOHOCTH
oOpamarbcs ¢ BemecTBaMt B BECTH JHAJIOT C
MTOBCETHEBHOM KU3HI JIPYTHMHA
19. | Coenunenus Baxwueiimme coenuHeHUS Hayuamcsa: xapakrepu3zoBaTh PeryasituBHble: JIIOIBMU
IIeI0YHO3EMETbHBIX IIeT0OYHO3EMENbHBIX ¢u3nUeckne 1 XUMHUIECKHe YYUTHIBAIOT IPAaBUIIO B ITIAHUPOBAHUH U
METaJUIOB — OKCHJIBIL, THAPOKCHIIBI U | CBOHCTBA OKCHJIOB U KOHTpOJIe crioco0a pemeHus
METaIIoB COJH (XJIOPHU/IBI, KapOOHATEHI, THIPOKCUIOB ITo3naBaTenbHbIE:
HUTpPATHI, Cynb(arel, pocdarel), UX | METOYHO3EMEILHBIX METAILIOB, Hcnonp3ytoT nouck HeoOXoIuMOi
CBOWCTBA U MPUMEHEHUE B HAPOAHOM | COCTaBJIATH XUMUYECKUE HH(POPMAIIUH IS BHITIOIHEHUS Y4eOHbBIX
XO03sICTBE. ypaBHEHHUSI, XapaKTePHU3YIOLIHe 3aJJaHuil C MCHOJIb30BaHUEM YUEOHOM
JemMoHcTpanuu: CBOICTBA LIETOYHBIX METAJUIOB, | JUTPATyphl
B3aumoneiicTBue Kanblys ¢ BOAOH. pelarh «IEenoYKn» KommykaTuBHbIe:
BsanmopeticTBre MarHus ¢ MIPEeBpAIICHUH. YYHUTHIBAIOT pa3HbIC MHEHHS U CTPEMSITCS
KHCIIOPOZIOM. Honyyam eozmodicnocmo K KOOPJAWHAIINH PA3TUIHBIX ITO3UIIHA B
Jla6. onbITHI: Hay4umvcs: COCTaBIATH COTPYOHHUYECTBE
15. B3aumopeiicTBue KajabLus C «LETIOYKW» [IPEBPALLEHUI
Bopoii. 16. IToryuenue rugpokcuia
KaJIBIUS U HCCIIEJOBAHUE €T0
CBOICTB
20. | AmroMUHUN — Crpoenue atroma, pusndeckue u Hayuamvca: naBath PeryasituBHbIe: DopMUpyIOT
IIepEeXOIHBIH XMUMHYECKHE CBOMCTBA aTIOMUHHUS KaK | XapaKTepUCTHKY altoMuHus no | IlmaHupytoT cBou neiicTBus ¢ HHTepec K
MPOCTOrO BEUIECTBA ero nojukenuio B [ICXD MOCTaBIIEHHOM 3a/1a4eil U yCIOBUSIMU €€ KOHKPETHOMY
aneMeHT. duznueckue
J.M . Menpaeneesa, peLIeHHs, OLICHUBAIOT MPABUIBLHOCTh XUMHUYECKOMY
1 XUMUYECKUE XapaKTePU30BaTh COCTAB aTOMa, | BBIOJIHEHUS IEHCTBHS 3JIEMEHTY

CBOMCTBA aJIIOMUHUS.

[Tonydyenue u
IIPUMEHEHNE
ATIOMUHUS

XapaKTepu30BaTh (HHU3NIECKHUE 1
XHMHYECKHE CBOMCTBA
ATFOMUAHMS, OOBSICHATE
3aBUCHMOCTH CBOMCTB aJTFOMHHUS
ot ero nonoxenus B [ICXD
J.N.Menneneena, 00bICHATH
[IPUYUHBI XUMUYECKON
I/lHepTHOCTI/I AJIFOMHUHUA.
Tonyuam 6o3modcnocms

ITo3naBaTreanbHbIE:

CaMOCTOSTENBHO BBIIEIAIOT U
(hopMyIHPYIOT TO3HABATENHFHYIO 1IEJTb,
HCTIONB3YIOT OOIINE TPHEMBI PEIICHHS
3a1a4

KommykaTuBHbIe:

JlomyckaroT BO3MOXKHOCTb Pa3JInYHbIX
TOUYCK 3peH1/1;1, B TOM 4YHUCJIC HE
COBIIAAIOIIMX C UX coOcTBeHHOM. U




HAYUUMbCs: TPAMOTHO
o0pamiaTecs ¢ BEIICCTBAMH B
MOBCEIHEBHOM KU3HU

OPUCHTUPYIOTCS Ha TO3UIHIO MAPTHEPA B
OOIIIEHNHU U B3aUMOEHCTBUHU

21. | Coennnenus CoenuHeHus aTIOMUHUS — Hayuamcs: xapakrepusoBaTb PeryasituBHbIE: DopMUpPYyIOT
ATFOMMHIS — OKCHUJI ¥ THIPOKCHA, NX aM(pOTEPHBIA | QU3NUecKUe U XUMHYECKHE Y4uTHIBaIOT NPaBUIIO B IJIAHUPOBAHUU U yMeHue
xapakrep. Baxxneiimue comu CBOMCTBa OKCHJIa U THAPOKCHIA | KOHTPOJIE CIIoco0a pelIeH s HMHTETPUPOBATh
OKCHUI U THAPOKCUN, .
Ny QIIOMUHUSL. AIFOMUHUS, COCTaBIATh Ilo3naBaTtenbHbIC: MOJTyYECHHBIE
UX aM(OTEPHBIil IIpuMeHeHNE ATIOMUHUS U €T0 XHUMHYECKUE yPABHEHHUS, Hcnonb3yroT OMCK HEOOX0aMMOM 3HaHWA B
XapakTep. COCIMHEHUH. XapaKTepU3yIOIIe CBOHCTBA nH(pOpMaNH IS BBITOJIHEHUS yIeOHBIX MIPKTUYECKYIO
JIa0. onbITHI: AMIOMUHUS, PEIIATh «UETOYKI» | 3aJaHUi C UCIIOE30BaHHEM yueOHOU SK3HD
17.1lonyuenue NIpEBPALLEHUH. JIUTPATyPhL
THIPOKCUA AIFOMUHUS U Honyuam 603modicHoCHb KomMmykaTnBHBIC:
HCCIIeIOBaHNE Hay4umvcs: COCTaBIATH KonTtpomupyrot aelicTBie mapTHepa
€ro CBOICTB. «IIETIOYKWY MpeBpaleHUH
22. | IlpakTHUecKas OcymecTBiIeHNE TETTOUKH Hayuamcsa: obpamarscs ¢ PerysasiTuBHbIE: PazBuTne
paGora Nel XUMHYECKUX 71a00paToOpHBIM 000pynoBaHHeM | OCyIIECTBISIOT MOMIATOBBII KOHTPOJIb 0 | KOMMYHHKATHB
OcymecTaicHue TIPEBpaIICHUH 1 HarpeBaTeIbHBIMU IPHOOPAMHU | pE3yIbTaTy HOTO
B COOTBETCTBHH C MPaBIJIaMU KOMITOHEHTA B
OCNOYKHA XUMHAYCCKUX TEXHHUKH OE30IIaCHOCTH, ITo3HaBaTeJbHbIE: obLIeHNH 1
npeBpameHHﬁ ONUCHIBATh XUMUYECKUN Brnazerot 001uM NprueMoM peiieHus COTPYAHUYECTBE
SKCIEPUMEHT C IIOMOIIBIO A3bIKa | 3ajau co
XUMMH, JIeJIaTh BBIBOJIBI IO KommykaTuBHBIE: CBEPCTHUKAMHU U
pe3yJbTaTaM 3KCIIEPUMEHTA. Y4uUTBIBAaIOT pa3HbIE MHEHUS U CTPEMATCS. | YUUTENIIMU
Tonyuam eo3mooicHocme K KOOPAMHAIMH PA3IUYHBIX MO3ULUH B
HayuumvCcs: 0CO3HABATh COTPYAHUYECTBE
HEO0O0XOIUMOCTh COOIIONEHUSA
mpaBun b u OT mist coxpaneHus
3/I0POBBSI OKPY>KAFOIIHX.
23. | YKerne3o — 3eMenT Pacnonoxenue xenesa B [ICXD.1. Hayuamuca: naBatb PeryasituBHble: DopMupyIOT
VIIIrpymms MeHnzeneesa U CTPOCHUE €70 aroma. XapaKTEepUCTUKY XKeje3a 1o ero | [ImaHupyror cBou mAeicTBUS C HHTEpEC K
6 o duzuuecKue 1 XUMHYCCKIE CBOHCTBA nmommkenuto B [ICXD IIOCTABJICHHOM 3a/1a4€il U yCIIOBUSIMU €€ KOHKPETHOMY
TIO0OTHON HKEJ€3a — IPOCTOTO BEINCCTBA JA.1.Menneneesa, pelIeHUs, OLICHUBAIOT IIPAaBUIbLHOCTh XUMUYECKOMY
HOATPYIIIBL. XapaKTepU30BaTh COCTAB aTOMa, | BBINOJIHEHHUS JCHCTBHS 3JIEMEHTY
duzndeckue u XapakTepu3oBath Gpuznueckue u Ilo3naBartenbHbIE:
XUMHUUECKUE XUMHYECKHE CBOWCTBA JKeJe3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOMCTBA JKeJiesa.
Haxoxnenue B

MIPUPOJIE.

0OBSICHATE 3aBUCUMOCTH CBOMCTB
JKese3a OT €ro MOJIOKEHHS B
TICXD I.M.Menneneena,
HCCIEN0BATh CBOMCTBA JKEjIe3a B

(hopMyITHPYIOT TO3HABATENHHYIO 1IEJTh,
HCTIONB3YIOT O0IIUE MPUEMBI PEIICHHS
3a1a4

KommykaTuBHbIE:




XOI€ BBIITOJIHCHUS
J1ab0paTOPHOTO OTIBITA,
OIUCHIBATH XUMHUYCCKUI
SKCIIEPUMEHT.

Honyuam 8o3modcHocme
Hayuumucs: TPAMOTHO
o0palaThcs ¢ BEIECTBAMHU B
[MOBCE/IHEBHOM KU3HU

JlomyckaroT BO3MOXKHOCTb Pa3InYHbIX
TOYCK 3pCHUA, B TOM YUCJIC HC
COBIIQJAIOIIHX C UX COOCTBEHHOH. 1
OPUEHTUPYIOTCS Ha IMO3UIHIO TapTHEPA B
OOIIEHUN W B3aMMOJCHCTBUU

24. | CoenuHeHus xenesa Ienernueckue psimst Fe?'n Fe3* Hayuamcsa: xapakrepuzoBaTh PeryasituBHble: PazButne
+2.43 ux Baxneiimie conm xene3a. 3HaueHHE | (QU3MYECKUE U XUMHUYECKUE YYHUTHIBAIOT IPAaBUIIO B ITIAHUPOBAHUH U OCO3HAHHOTO,
xKenesa CBOWCTBA OKCHJIOB H KOHTpOJIe crioco0a peneHus YBaKUTEIHEHOTO
Ka4€CTBCHHOC o
1 €T0 COCTUHECHUH ISl IPUPOIBI 1 THIIPOKCHIOB JKee3a, Ilo3naBaTenbHbIe: u
OIIpENEJICHUE. HApPOIHOTO XO3SHCTBA. COCTaBJIATH XUMHYECKUE Hcnons3yloT IOUCK HEOOXOAUMOi n06poKenaTeb
I'eneTnueckue pAabI JdeMoHCcTpanuu. YPaBHCHHUS, XapaKTCPU3YIOIIHUC nH(poOpManUK JJIs BBITTOJIHEHUS yU4eOHBIX HOTO
Fe 2 u Fe 3. BzaumonelicTBue MeTanioB ¢ CBOICTBa COEIMHEHUH Keme3a, 3aJIaHMii C MCIIOJIB30BAHUEM YUCOHOMH OTHOILICHHUS K
Hemetauiamu. ITomyuenue MIPOBOJUTH KAUECTBEHHBIE JIUTPATypPbI Jpyromy
rugpoxcuos xenesa (II) u (111). peaklyy, IOATBEPKAAIOIUC KommykaTuBHBIE: yenoBeky. Ero
Jlab. onbITHI: HaJlu4ue B BOJHBIX PacTBOpax Y4UTBIBAaIOT Pa3HbIE MHEHHS U CTPEMATCS. | MHEHHUIO,
18. B3anmopelcTBIE Kemnes3a ¢ KaTHOHOB JKeJie3a, peliaTh K KOOPJAWHAIINH PA3ITUIHBIX TO3UIIHA B CIIOCOOHOCTH
COJISTHOHM KUCIIOTOM. «IETIOYKM TPEBPAIICHHH. COTPYIHHUYICCTBE BECTH JTHAJIOT C
19. [Momy4uenne TUAPOKCHIIOB XKene3a | [loayuam 603modcHOCb JIpYTrUMHU
(IT) u (III) m n3ygeHne ux CBOMUCTB. Hay4umvcs: COCTaBIATH JIOIEMU
«IETIOYKWY MPEBPAICHHH,
COCTaBIIATH MOJIEKYJISIPHBIC U
MIOJIHBIC HOHHbIE yPaBHEHHS 10
COKpAIlIEHHBIM HOHHBIM
ypaBHEHUSIM
25. | lIpakTH4eckast ITomyuenue u cBoiicTBa coeAMHEHHH Hayuamcs: obpamatbes ¢ PeryasTuBHbIC: OBnanenue
padora Ne2 METaJlIIOB nabopaTopHbIM 00opynoBaHreM | OcCyLIeCTBIISIOT OLIATOBBIA KOHTPOJIb 110 HaBbIKAMH [
Tonyuenue u 1 HarpeBaTeJbHBIMU IPHOOPaMH | pe3ysbTaTy MIPaKTHUYECKON
B COOTBETCTBUU C IPAaBUIAMU JeSTETbHOCTH

CBOMCTBA COEIMHEHUH
METaJIOB

TEXHUKH 0€30MacHOCTH,
OITUCHIBATH XUMUYECKUH
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKa
XVMUH, JIeJ1aTh BBIBOJBI IO
pe3yspTaTtaM KCIIEPUMEHTA.
THonyuam 6o3modicHocmb
Hay4umsCs: OCO3HABATh
HEOOXOAUMOCTH COOJIIO/ICHHS
npaBun b u OT s coxpaHeHus

Ilo3naBaTeabHbIE:

CtposT pedeBoe BbICKa3bIBaHUE B yCTHOU
W IHCEMEHHO (popme
KommykaTuBHbIe:

YYuTHIBAIOT pa3Hbie MHEHUS U CTPEMSTCS
K KOOp}]I/IHaHI/II/I pa3J’II/I‘IHI)IX HO3HHHﬁ B
COTPYIHUYECTBE




3/I0POBBSI OKPYKAIOIITHX.
26. | lIpakTHUeckas Pemenne skcreprMeHTaIbHBIX Hayuamcs: obpamiarbes ¢ PeryasTuBHbIe: Ognanenue
padora Ne3 3a]1a4 Ha pacro3HaBaHUe U nabopaTopHbIM 00opynoBaHreM | OcCyLIeCTBISIOT MOLIArOBBIA KOHTPOJIB 110 HaBBIKAMU JIJIS
P MOJTyYeHHE COEAUHEHUH METaJIOB 1 HarpeBaTebHBIMU IPHOOpPaMH | pe3ysbTaTy MIpaKTUYECKON
CIICHHC B COOTBETCTBUU C IIPAaBUIAMU JIeSITeIbHOCTH
SKCIICPUMCHTAIIbHBIX TEXHUKH 0€30MacHOCTH, IMo3naBaTeabHbIE:
3aJa4 Ha OTKCBIBATh XUMHUECKUI [IpoBoasT cpaBHEHHE M KITaCCH(DUKAIINIO
pacro3HaBaHUE U SKCHEPUMEHT C IOMOMIBIO A3bIKA | MO 3aJaHHBIM KPUTEPHIM
IOy YCHHE XUMHH, JIE1aTh BBIBOJIBI IO KommykaruBHbIe:
COeIMHEHHi ?;OSJZ;?:;ZTZZ;I;C;%?;HM JIOUFOBapHBaIOTCﬂ 0 COBMECTHBIX
MCTAJLIIOB HAY4UMbCA: OCO3HABATH JICHICTBHAX B PAsITHAHBIX
CUTyalusax
HEOOXOAUMOCTb COOIIOICHHS
npaBuwiITh u OT ans coxpaneHus
CBOETO 37I0POBbS U
OKPY’KaIOIIHX.
27. | O000LEeHne 3HaHU Hayuamcsa: o600mares 3Hanus 1 | PeryasiTuBHbIe: Berpaxarot
o TeMe «MeTauIb) MIPEACTABIATh UX CXeM, Tabinl, | BHocAT HeoOXoaMMbIe KOPPEKTHBEI B aJIeKBaTHOE
NIpe3eHTalui JieficTBUE MOCIIE €ro 3aBEepLICHUS Ha MIOHUMAaHHe
OCHOBE €r0 M y4eTa XapaKTepa CIEaHHbIX | MPUUYUH yclexa
omnO0K U Heycrexa
IMo3naBaTenbHbIE: yaeOHOI
CTposT peueBoe BHICKA3bIBAHUE B YCTHOH | AEATEIBHOCTH
Y TUCBbMEHHOMU (hopme
KomMmykaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IApTHEPA
28. | KonTpoabHas KonTpons npenMeTHbIX 1 Hayuamcs: npuMeHsTh PeryasituBHbIE: IIposiBisitoT
paﬁoTa No2 METaIllpeIMETHBIX YIeOHBIX JEHCTBUI | MOTyYCHHbIC 3HAHUS U OCylIeCTBISAIOT UTOTOBBIM U MTOIIATOBBIN OTBETCTBEHHO-
IO TeMe ((MeTaﬂHBI)) 110 TeMe «MeTayliibD) C(i)OpMI/IpOBaHHLIe YMEHUA NJI1 KOHTPOJIb IO PE3YJIbTATy CTb 3a
peleHus yaeOHBIX 3a/1a4 ITo3naBaTenbHbIC: pe3yIbTaThl
CtposT peueBoe BbICKa3bIBAaHUE B yCTHOU
U TIHCEMEHHOH popme
KommykaTHBHBIE: KOHTPOIHPYIOT
JICUCTBUS NTapTHEPA
Tema 3. Hemeraibi(284.)
29. | O0was OO1ast xapaKTepUCTHKA HEMETAIIOB: | Hayuamcs: naBaTh omnpeneicHus | PeryasTHBHbIE: dopmupoBaHue
XapaKTepI/ICTI/IKa IIOJIOKCHHC B HepnouuquKon IIOHATUAM HﬂaHI/Ipy}OT C“BOI/I ,)Iel/l(iTBI/IH B CBA3H C TOTOBHOCTHU U
HeMETAIIOB CHCTEME XUMHUECKUX HJIEMEHTOB «3JIEKTPOOTPHULIATEIBHOCTEY « MIOCTABJICHHOH 3aJjauell ¥ yCIOBUSIMU | CIIOCOOHOCTH K

. 1. MenneneeBa, 0COOCHHOCTH
CTPOCHHS aTOMOB,

AJUIOTPOIIHA») XapAKTCPU30BATh
HCMCTAJJIbI I10 MX ITOJIOJKCHUIO B

€e peleHus
ITo3naBaTrennHbIE:

00yUYCHUIO U
CaMOPa3BUTHUIO U




anekTpooTpunarensHocTs (D0) Kak
Mepa «HEeMeTaUTHYHOCTIY, pag 0.
Kpucramnuueckoe crpoeHue

T[ICX3 I..Menneneena,
OITUCHIBATH CTPOCHUE
(u3nuecKkre cBoCTBa

Crassit 1 HOpMYJIUPYIOT LIEH 1
Mpo0JIeMBbI ypoka
KommykaTuBHbIE:

caM000pa30BaHHIO Ha
OCHOBC MOTHUBAIIUHU K
00yUYCHHIO U

HEMETaJJIOB — MPOCTHIX HEMETaJlJIOB, OOBSICHSITH AJIeKBaTHO UCHOJBb3YIOT PEUYEBBIE TTO3HAHUIO
BelecTB. Ayorponus. Ounueckue 3aBUCHUMOCTh CBOWCTB cpenctea s 3pPEeKTHBHOTO
CBOCTBa HEMETAJLJIOB. HEMETAJJIOB OT UX TOJIOKEHUS pelIeHnsi KOMMYHUKAaTUBHBIX 3324
OTHOCHUTEIBHOCTD MOHATHH «MeTaDy | IICXD
U «HEMETAIL» J.N.MeHnneneeBa;cocTaBiiTh
Ha3BaHUS COEINHEHUN
HEMETaJUIOB 10 hopMmynie u
(dbopMyJ 0 HAa3BaHUIO, HAYYATCS
JlaBaTh ONpeeIeHUs
«QIIOTPOIHUS», «ATIOTPOITHEIE
MOTU(DUKAIIANY.
Tlonyuam eo3mooncnocms
Hayuumucs: IPpOrHO3UPOBATH
CBOICTBa HEU3YUEHHBIX
3JIEMCHTOB M MIX COCIMHCHHM Ha
OCHOBC 3HAHHUHU O
TIEPUOANIECKOM 3aKOHE
30. | OOmme xXuMHYEeCKUe OO0mye XUMHYECKHAE CBOMCTBA Hayuamcsa: xapakrepu3zoBaTh PeryasituBHble: PazBuBator
CBOICTBA HEMETAIIJIOB CTPOCHHE HEMETAJUIOB, 00IIHe IToctanoBka yueOHOI 3amaun Ha OCO3HAHHOE
XAMHUYECKHE CBOMCTBA OCHOBE COOTHECEHHS TOT'0, YTO OTHOIIICHHUE K CBOUM
HEMCTAJIJIOB.
HEMETaJLJIOB, OMKMCHIBATh O0IIHE M3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hewmerasnbr B XMMHYECKHE CBOICTBA ellle HEM3BECTHO HOCTYIKaM
npupoac u CIocoObI HEMETAJIJIOB C TIOMOIIBIO sI3bIKA ITo3naBaTeabHbIe:
UX MOJyUYCHHS XUMUH, COCTABJISATh YPAaBHEHUS BriiBmkenue runores, ux
XUMHUYECKHUX PEAKIIHii, 000CHOBaHHMeE, J0KAa3aTEIHCTBO
XapaKTePU3YIOLUINX XUMHUECKHE
CBOMCTBa HEMETAJJIOB UX KommykatuBHbIe:
COCTMHCHUIN Y4aBCTBYIOT B KOJUIEKTUBHOM
THlonyuam eo3moorcnocmu 00CYXIeHUH MPOOIIEM, TIPOSBIISIOT
HAyuumuvCs: NIPpOrHO3UPOBATh aKTHBHOCTH BO B3aUMOJICHCTBHH IS
CBOICTBAa HEU3YUEHHBIX pelIeHNs KOMMYHUKAaTUBHBIX U
3JIEMEHTOB M MIX COCIMHEHNM Ha | MMO3HABATEIbHBIX 3a1a9
OCHOBE 3HaHUU O
MEPUOINYESCKOM 3aKOHE
31. | Bo JOPOA Ilonoxxenue Bomopoia B Hayuamcs: xapaktepu3zoBarb PeryasituBHbIC: DopmMupyoT
Ilepuoauueckoii cucteme BOJIOPO/I IO €T0 MOJIOKEHUIO B PaznuuaroT crocod u pe3yapTar KOMMYHHUKATUBHBIH

XUMHYCCKUX DJICMCHTOB

IICXD .. M.Menneneena,

IeHCTBHS

KOMIIOHCHT B




. 1. Menneneesa. CTpoeHune aroma
U MOJeKyJbl. Puznueckue u
XHUMHYECKHe CBOWCTBA BOAOPOAA, €T0
MOJIyYeHHUE U IPUMEHEHHE.

Jla6. onbIThI:

20. ITonyuenue

1 pacrio3HaBaHKE BOAOPOJa

XapaKTepU30BaTh CTPOCHUE
aToMa BOJIOPOAA, OOBACHATH €ro
BO3MO>KHBIE CTEIIEHH OKHCIICHHS,
XapaKTepU30BaTh

(u3nYecKre ¥ XUMHYCCKHE
CBOWCTBA BOAOPOa, OOBSICHATH
3aBUCHMOCTh CBOWCTB BOJIOPO/Ia
oT nonoxkenus ero B [ICXD
J.N.Menneneesa, OonmuCchIBaTh
nabopaTopHBIE U
MIPOMBIIICHHBIC CIIOCOOBI
MOJIYYCHHUS BOJOPO/IA

Honyuam eosmoxcnocms
Hayuumuvcsi: O0BSICHATH
JIBOMCTBEHHOE TTOI0KEHUE
Bogopoaa B IICXD
J.M.MenaeneeBa, rpaMOTHO
obpaInaThcs ¢ BEIECTBAMH B
IIOBCEIHEBHOM JKU3HU

Ilo3naBarTenbHbIE:

Braneror oOumuM npueMoM pereHus
3a7a4

KommykaTuBHbIE:
JoroBapuBaroTcsi 0 COBMECTHOI
JIeSITENIbHOCTH MOJ] PyKOBOJICTBOM
YUUTEIS

OOILICHUH 1
COTPYIHHYECTBE CO
CBEPCTHUKAMU B
nporecce
00pa3oBaTebHON
JIESITEIbHOCTH

32.

Bona

Crpoenue moinekynsl. Bonopoanas
XMMHYECKas CBs3b. Dru3ndeckue
CBOICTBA BOJBI. AHOMAaJINH CBOMCTB
Bobl. ['mapoduneHbIe 1
runpo¢oOHBIE BEIIECTBA.
XHUMHYECKUE CBOMCTBA BOJBI.
KpyroBopoT BozbI B IpUpOJE.
Bopoounctka. A3panus BOJBI.
BrrroBbie puibTpsl. MUHEpaNBHBIE
BOABL. JIMCTWIIIMPOBaHHAs BOJA, €€
MOJTy4YEHHE U IPUMEHEHHE.

Jlad. onbITHI:

21. UccnenoBaHue MOBEPXHOCTHOIO
HaTSKCHUS BOJIBL.

22. PacTBOpeHmE IepMaHTraHaTa
KaJMsl WIM MEIHOTO KyIopoca B
Boze. 23. I'mapararus
00€3BOXKEHHOTO CyJbpaTa

menu (11). 24. U3rotoBnenne
THIICOBOIO OTIHeYaTKa. 25.
O3HaKOMJICHHE C KOJIEKIHEN

Hayuamcs : xapakTepu30BaTh
CTPOEHHE MOJIEKYJIbI BOJOPOA,
(busnuecKre 1 XUMHYECKUE
CBOMCTBa BOJIbI, OOBSCHATH
AHOMAJIUHU BOJIBI, CITOCOOBI
OYMCTKH BOJIBI, IPHMEHSTH B
OBITY (DUIIBTPHI IS OYUCTKH
BO/IbI, TIPABUIILHO UCTIOTB30BATh
MHUHEPAJBbHYIO BOJLY, BBIMOIHSITh
pacyeTsl M0 YpaBHEHUSIM
XUMHUYECKHUX PEAKIHIA,
MIPOTEKAIOIIUX C y4ACTHEM BOJIBI.
Tonyuam 803modcHOCmb
Hayyumvcsi: 00bEKTUBHO
OILICHUBATh WH(POPMAIIHIO O
BEIIECTBaX U XMMHUYECKHX
IpOoIIeccax, KPUTHIECKH
OTHOCHTBCSI K TICEBIOHAYYHOM
uHpOpMaIHH,
He1o0pOCOBECTHOM peKiiame

PeryasituBHble:

IInanupyioT cBOU JEHCTBUS B CBSI3H C
[IOCTABJICHHOM 3a/1a4eil U yCIOBUSMU
ec pelLIeHus

Ilo3naBartenbHbIE:

Crassit 1 HOpMYJIUPYIOT LENH U
MpoOJIeMbl ypoka

KommykaTuBHbIe:

KonTponupyrot neiictus napTaepa

HmeroT 1ienoctHoe
MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKHU




OBITOBBIX (DHIIBTPOB.
26. O3HaKOMJICHHE C COCTAaBOM
MUHEPAJILHOM BOJIBI

33. | 'anorensl: oOmas OO1mas xapakTepuCTHKA TaOreHOB! Hayuamcs: xapakTepu3oBarthb PeryasituBHbIE: IIpossisroT
XapaKTePHCTUKA CTPOEHHUE aTOMOB; IIPOCTHIE BEILECTBA | CTPOECHUE MOJIEKYJI FAJIOTE€HOB, [Inanupyror CBOM JeHCTBHA B CBA3A C | SKOIIOTHYECKOE
U OCHOBHBIE COEJUHEHUS FaJIOT€HOB, OITUCHIBATH (pU3NUECKHE U MOCTaBJICHHOMN 3a7a4eil U YCIOBUSIMH | CO3HAHME
ux cBoiictBa. KpaTkue cBenenus o XHUMHYECKHE CBOMCTBA €€ peleHust
xJope, Opome, ¢rope u Hoze. rajlorT€HOB Ha OCHOBE IloznaBartenbHbIC:
IIpuMeHeHMe rajJoreHoB U HaOIroIeHNH 32 UX CraBst 1 GOpMYyJIUPYIOT LEH |
HX COCIUHEHUHN B HAPOJAHOM MIPEBPAILEHUSIMH BO BpEMsI poOJIEMBI ypoKa
XO3HCTBE. JEMOHCTPALlMOHHBIX OIBITOB, KommykaTtuBHbIC:
JemoncTpanuu: OOBSACHSTBH 3aBUCUMOCTb CBOMCTB | AJEKBAaTHO UCIIOJIB3YIOT PEUEBBIE
OO6pa3Ip! TaJIOTeHOB — TaJIOTEHOB UX OT TOJI0KEHUS B cpeacTBa s 3 HEKTUBHOTO
IIPOCTBIX BelleCcTB. B3aumoneincraue [ICXD A.U. Menneneesa, peleHnss KOMMYHUKAaTUBHBIX 3a1a4
rajjor€HOB C HATPUEM, aJTFOMUHHUEM. COCTaBJIATh POPMYJIBI
BriTecHenue xiopoM Opoma wiH Hoja | CoeqUHEHHI TaJIOTeHOB U 110
U3 PacTBOPOB UX COJEH (dopMynaMm 1aBaTh Ha3BaHUS
COEJIMHEHUSM raJlor€HOB
Tonyuam eozmodicnocmy
HAy4umuvcs: OCO3HABAaTh
HEOO0XOINMOCTh COOIIONEHUSA
MpaBUII SKOJIOTMUECKON
0€30MacHOCTH MPHU OOPAIIEHUH C
TraJJOrCHaMH
34, | Coenuuenus OCHOBHBIE COETMHEHHS T'aJIOTCHOB! Hayuamcs: ycTaHaBIMBAaTh CBSI3b | PeryasiTuBHbIe: Bocnuranue
raJOreHORB raJlor€HOBOIOPO/IBL, COJIU MEX/y CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT MIPABUJIO B OTBETCTBEHHOI'O
TaJIOTCHOBOJOPOJAHBIX KUCJIOT. " UX IPpUMCHCHUEM, U3YyYaTb IJIaHUPOBAHUU U KOHTPOJIE crocoba OTHOLICHHA K
JemMoHcTpanuu: CBOWCTBA COEIMHEHUH TAaOT€HOB | PEIICHUs MpUpPOJIE
OO0pasibl IPUPOTHBIX B XOJI€ BBINOJIHEHUS IloznaBaTeabHbIE:
COEJMHEHUH XJIopa. 11a00paTOPHBIX ONBITOB , Hcnonp3yroT norck HeoOX0ANMOH
Jla6. onbIThI: Tonyuam eozmodicnocmy nH(pOopManuy 11 BBITTOITHEHUS
27. KauecTBeHHas peakius Ha HAy4umucs: UCMOIb30BATh y4eOHBIX 33/laHUH C UCTIOIH30BAHUEM
raJlOTe€HH I-HOHBI MIPUOOPETEHHBIE KOMIICTEHIINU y4eOHOM! ITUTPaTypsl
IIPY BBINOJIHEHUH TPOEKTHBIX KommykaTtuBHbIe:
paloT 10 N3yUYCHUIO CBOMCTB U YYUTBIBAIOT pa3HbIE MHEHHS U
CIOCO0O0B MOTY4EHHS U CTpeMATCA K KOOPAUHALUU
pacro3HaBaHus COEIUHEHUH Pa3IUYHBIX TO3ULUHI B
TaJIOTCHOB COTPYIHUYECTBE
35. | IpakTuyeckas Pemenne skcnepiMeHTaNbHBIX 33134 | Hayuamcs: obpamarscs ¢ PeryasituBHbIe: OBnangeHue

padora Ne4d

10 TEMC «Honrpynna TaJIOTCHOB»

71ab0paTOPHEIM 000PYIOBAHHEM

OcCyIIecTBISAIOT NOIIArOBbIif

HaBbIKaMU IJId




Perenue U HarpeBaTeIbHBIMHU IPUOOPAMH | KOHTPOJIb TI0 PE3YJIbTaTy MPaKTUIECKON
JKCIIEPUMEHTAIbHBIX B COOTBETCTBUU C MPaBUIAMHU JIeTENTbHOCTH
TEXHUKHU 0€30MacHOCTH, Ilo3naBaTenbHbIE:
3aJa4 110 TEMC o
ONHCHIBATH XUMUYECKUN [IpoBoasT cpaBHEHUE U
«Iloarpymma SKCIEPUMEHT C MOMOIIBIO A3bIKA | KIACCH(DHUKALHUIO 10 3aJaHHbIM
TaJIOT€HOBY XVMHH, JICNATh BEIBOJIBI TIO KpUTEPUIM
pe3yipTaTaM 3KCIIEPUMEHTA. KommykaTtuBHbIe:
Honyuam eo3moancnocms Haxopsr obmiee penrenue yaeOHOM
Hayuumvcs: 0CO3HABATh 3ama4n
HEOO0XOINMOCTh COOIIONECHUSA
npaBwiTh u OT ans coxpaneHus
CBOETO 37I0POBBSl U
OKPYXKAIOITNX
36. KI/ICJIOpOI[ CtpoeHue aToMa U aJlJIOTPOTIUS Hayuamcs:, PeryasituBHbIC: Crpemiienue K
KHUCIIOpO/ia; CBOMCTBA M MPUMEHEHHE | XapaKTepU30BaTh CTPOCHUE Paznnuator cnoco6 u pesynbrar 3I0pOBOMY 00pazy
€ro aJUIOTPOITHBIX MOIUDUKAIIHIA. MOJIEKYJIBI KHCIIOpO.a, JIeHCTBUS JKU3HU
Jla0. onbITHI: COCTaBJIATh XUMUYECKHE Ilo3naBaTenbHbIE:
28. [lomyuenue YpaBHEHHUSI, XapaKTEPUIYIOLIHE Bnagerot o0ImuM NprHEeMOM pelICHHS
¥ pacmo3HaBaHUE KHCIOPOAa XIUMHYECKIE CBOMCTBA 3a1a4
KHCIIOPOAa, OOBIACHATH KommykaTtuBHbIe:
NPUMEHEHHE AJUIOTPOIHBIX JloroBapuBaroTCsi 0 COBMECTHOI
Moau(pHUKAINA KHCIOpoaa, JIESTETFHOCTH 0] PyKOBOJACTBOM
OTIHCHIBATH JTAOOPATOPHBIE U YauTeINsA
MIPOMBIIIUIEHHBIE CHOCOOBI
MOJTyYeHHUsI KUCIIOpOIa .
Tlonyuam eosmodcnocms
Hayuumucs: TpPaMOTHO
o0pamarkcs ¢ BeneCTBaMH B
MOBCEAHEBHON KU3HU
37. | Cepa, ee pusnuekue u CrtpoeHue aToMa u aJyioTponus cepol; | Hayuamcs:, PeryasituBHble: DopMUPYIOT OCHOBBI
XIMHUECKIEe CBOICTBa U MPUMEHEHHE XapaKTepU30BaTh CTPOCHHE Pasmu4ator crioco0 u pe3ynbraT JKOJIOTHYECKOT0
. POMOMYECKOM CepHI. MOJIIEKYITBI CEPBI OOBSICHATH JercTBAS MBIIIUTCHUS
CBOMCTBA JdemoncTpauum: 3aBUCUMOCTb CBOMCTB cephl 0T e¢ | Ilo3HaBaTe/ibHbIE:

B3aumoneiictBue cepbl

C MeTaJJIaMH, BOJOPOIOM U
KHUCIIOPOAOM.

JIab. onbITHI:

29. T'openue cepbl Ha BO3IyXe U B
KHUCIIOpO/Ie

nostoxxenwst B [ICXD JI.1.
MeHnneneeBa, COCTaBIATh
XIMHWYECKHE yPaBHEHHUS,
XapaKTEPU3YIOIINE XUMHUCCKUE
CBOMCTBa Cepbl, O0BSICHATH
MNPUMEHCHHUE aJUIOTPOITHBIX
MOJIUGUKAIIIA CePBI

Bnageror o0mpM nprueMoM pemeHus
3amaq

KommykaTuBHbIe:
JloroBapuBarorcs 0 COBMECTHOM
JACATCIBbHOCTH, IPUXOAA K O6H1€My
pelIeHuo




Tonyuam eozmooxcnocmo
Hayuumucsi: TPAMOTHO
o0pamiaTkcs ¢ BEMIECTBAMH B
MOBCEIHEBHOM JKU3HHU

38. | CoenuHeHwMsI cepbl Oxcuppl cepst (IV) u (VI); nx Hayuamcs, PeryasTuBHbIC: DopMUPYIOT HHTEPEC
MOJTyYeHHE, OIKCBIBATh CBOMCTBA Y4uUTEIBaIOT IPaBUIIO B K KOHKPETHOMY
CBOWCTBA U MPUMEHEHUE COEJMHEHUH Cepbl, COCTABIIATh TUITAHUPOBAHMH 1 KOHTPOJIE CrIocoda | XUMHUYECKOMY
YpaBHEHHSI PEaKIHH, penieHus 3JIEMEHTY, TTOUCK
COOTBETCTBYIOIINX «IIETIOYKE) ITo3naBaresbHbIE: JIOTIOJTHUTEIBHON
TIpeBpaLLEHUI Hcnonp3yroT TONCK He0OX0 MO WHPOPMALIUHU O HEM.
Tonyuam 8osmooicHocms uH(pOpMaLUH 11 BBITTOTHEHUS
Hay4umuCcs: IPOTHO3UPOBATH y4eOHBIX 3a/laHUI C UCTIOIb30BaHUEM
XUMHUYECKHE CBOMCTBA BEILIECTB yueOHOM JTUTPaTypbl
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIe:
CTPOCHUSA KonTponupyrot nelictBue naptHepa
39, CepHaﬂ KHCJIOTa Kak CepHast KUCIIOTa KaK AIIEKTPoNuT u ee | Hayuamcs:, PeryasituBHble:
IEKTPOIIHT U €€ COIH COIH, HX NIPUMEHEHNE B HAPOAHOM OITMCHIBATH CBOMCTBA CEPHOI Pangqa}oT crocob u pe3ynbTar
XO35IHCTBE. KHCJIOTB, B XO/I€ IIPOBE/ICHUS JercTBUS
JleMoHcTpanum: 11a00pPaTOPHBIX OIBITOB , ITo3HaBaTebHbIE:
OO6pa31s!l IPUPOIHBIX MPOBOJIUTH Ka4eCTBEHHYIO Bianeror oOuMM npueMom pereHus
coeqHeHu# cepbl. OOpasIbl PeaxIuio Ha CyIb(]ar - HOH 3amau
BAXKHEHIINX JUIsI HAPOJHOTO Tonyyam eo3modrcnocmeo KommykaTuBHBIE:
XO035IHCTBA CyIb(ATOB. HAayuumucs: XapaKkTepU30BaTh JloroBapuBaroTCs O COBMECTHOI
Jla6. onbIThbI: oco0ble CBOWCTBa JIESITEIIFHOCTM, ITPUXOMAT K 00IemMy
30. CaoiicTBa pa30aBICHHOMN CepHOM KOHIIEHTPHPOBAaHHO! CEpHOI PELICHHIO
KHCJIOTHI KHCJIOTHI
40. | CepHast KUCITOTa Kak CepHast KHCIIOTa KaK OKHCIIUTENb. Hayuamcsa :cocTaBnsiTh PerysasiTuBHbIE: HcneITeiBatoT
OKHUCIIATEb. IIpou3BOACTBO CEpHOI KUCIOTHI U €€ YPaBHEHHs OBP ¢ ygactuem IInanupyrot cBOU AEHCTBUS B HYBCTBO TOP/IOCTH 32
Homvaenue i IIPUMEHEHNE CEPHOH KHCTIOTBI, ONHCHIBATE COOTBETCTBHI C MOCTABIEHHON POCCHICKYIO HayKy
y . 00J1acTH TIPUMEHEHHUS CEPHOU 3aJaueil ¥ yCIOBUSIMU €€ peaTi3aluu
HNPpUMEHCHHE CEPHOU KMCJIOTHI To3naBaTeJbHbIE:
KHCJIOTBI THonyuam 6o3mooicHocmb Braneror oOumMM npueMoM pereHus
HayyumCcs.: IPUBOJUTh 3a1a4
MIpUMEpPHI YPaBHEHUH peakuui, KommykaTuBHbIE:
JIeXKaIIUX B OCHOBE KonTonupytor neiictsus naptHepa
IIPOU3BOJICTBA CEPHOI KUCIOTHI
41. | IIpakTHUecKas Pemenne skcniepuMeHTaNbHBIX 3a1a4 | Hayuamcsa: obpamarscs ¢ PerynsTuBHbIC: YMerT ynpasnarsb

110 TEMC «Honrpynna Kucjaopoga»

J1a00PaTOPHBIM 000PYTIOBAHHUEM

OcCyHIeCTBISIOT MOUIATOBBIN

CBOCH




padora Ne§
Pewenne
AKCTIIEPUMEHTAIBHBIX
3a/a4 o TeMe
«IToxarpymma
KHCIIOpOJIay

Y HarpeBaTeIbHBIMHU MPHOOpAMHU
B COOTBECTCTBHHU C HpaBI/IJ'IaMI/I
TEXHUKHU 0€30MaCcHOCTH,
OIHUCKLIBATH XUMUYECKHM
SKCIICPUMEHT C IIOMOIIBIO S3bIKa
XUMHH, JeJaTh BEIBOIBI 11O
pe3ysbTaTaM SKCIepUMEHTa.
Tonyuam 8o3modcHocms
HAY4umsCsi: 0CO3HABATH
HEOO0XOINMOCTh COOIIONECHUSA

KOHTPOJIb 110 Pe3yIbTaTy

Ilo3naBaTenbHbIE:
CrposT pedeBoe BbICKa3bIBaHUE B
YCTHOH U THCEMEHHOH (opme

KommykatuBHble:
Y4YnTHIBAIOT pa3HbIe MHEHUS U
CTPEMSATCSI K KOOPAWHAIINT
Pa3IUYHBIX TO3ULUHI B

03HABATEJILHOMN
IEATENILHOCTBIO

npaBun b u OT st coxpaHeHHs: | COTpyAHHUYIECTBE
CBOETO 37I0POBbS H
OKPY’KaIOMIHUX
42. | A3OT U ero CBOMCTBa CtpoeHue aToMa U MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasituBHbIC: DopMUPYIOT HHTEPEC
CBOWCTBA a30Ta KaK IMPOCTOr0 XapaKTepu30BaTh CTPOECHUE ITnaHupyroT CBOM JEMCTBUSA B CBSI3M C | K KOHKPETHOMY
BellecTBa aToMa U MOJIEKYJbl a30Ta, MOCTaBJICHHOM 3a1a4ell U YCIOBUAMH | XUMHUYECKOMY
OOBSICHSTH 3aBUCUMOCTh CBOMCTB | €€ pelIeHUs JJIEMEHTY
a30Ta OT €ro NOJO0XEHUs B IloznaBaTtenbHbIe:
[ICX5 A.U. Menneneesa, CraBst 1 GOpMYyJIUPYIOT LEH U
COCTaBIIATh XUMHYECKUE poOJIeMBI ypoKa
YPaBHEHHSI, XapaKTEPU3YIOLIHE KommykaTtuBHbIe:
XMMHYECKHE CBOWCTBA a30Ta AZIEKBAaTHO HCTIONIB3YIOT PEUEBBIE
THonyuam eosmodrcnocms cpeacTsa 171 3 GHEKTUBHOTO
Hay4umucs: rpaMOTHO peneHnst KOMMYHUKAaTHBHBIX 33124
o0paraTscs ¢ BEIICCTBAMH B
[IOBCEIHEBHOU JKHU3HU
43. | AMMHakK 4 ero AMMHak, cTpoeHue, CBOICTBa, Hayuamcs: onucelBath cBolicTBa | PeryiasiTuBHbIe:
coemunenus. Conu nosryuyeHue u npuMmenenue. Comu aMMMaKa B XO/i€ IPOBEIACHU IInanupyroT cBOM NEUCTBUS B CBS3H C
aMMOHUSI, UX CBOMCTBA U 11a00paTOPHBIX OIIBITOB, MOCTaBJIEHHOM 3a7a4eil U yCIOBUSIMU
aMMOHH MIPUMEHEHHE. MIPOBOJUTH KAUECTBEHHYIO €€ pelleHust
Jla6. onbIThI: PEeaKLHIO Ha HOH -aMMOHHS IloznaBaTtenbHbIC:
31. U3ydeHue CBOMCTB aMMHUaKa. Honyuam eo3modncnocms CraBat u GOpMYIHPYIOT IENH H
32. Pacnio3HaBaHHe cOJIE aMMOHMUS HayuumuvCcs: NIPUBOINUTH poOIeMBI ypoKa
NIPUMEPBI YPaBHEHUM peakui, KommykatusHble:
JIeXalluX B OCHOBE KoHTpoaupytoT nelictBus napTaepa
IIPOMBIIIUICHHBIX CIIOCOO0B
MOJYYCHUs] aMMHaKa
44. | Oxcumasl a30Ta Oxcuast azota(ll) u (IV) Hayuamcs:, PeryasTuBHbIe:

OIMCHIBATh CBOMCTBA
COEIMHEHUI a30Ta, COCTABJIATh

YuuThIBaIOT IPaBUIIO B
IUIAHUPOBAHUU U KOHTpOJIE crocoda




YPaBHEHHUs peakLui,
COOTBETCTBYIOIIHUX (ILETIOYKE)
TIpeBpalleHuH

Tonyuam eosmooicHocme
HAy4umuvCsi: MPOrHO3UPOBATh
XHUMHYECKHE CBOWCTBA BELECTB

peueHus

Ilo3naBartenbHbIC:

Hcnonp3yroT NOUCK HEOOXOTUMOT
WH(POPMALIUH JUIsI BBITIOJTHEHUS
Y4eOHBIX 3aJ]aHUH C UCTIONB30BaHUECM
y4eOHON TUTPaTyphl

Ha OCHOBE MX CBOMCTB U KommykaTuBHbIE:
CTPOCHHS KoHTponupyor neiicTBre napTaepa
45. | A3oTHaAsI KHUCJIOTa KaK A30THast KHCIIOTa KaK AIICKTPONINT, ee | Hayuamcs:, PerysisiTuBHbIE:
NEKTPOIIAT, €& CBOIICTBa U IPUMEHEHHUE. ONMCHIBATh CBOMCTBA a30THOU PaEHI/I‘{a}OT croco0 u pe3yabpTaT
JleMoHcTpanum: KHCJIOTHI, B XO/I€ IIPOBEICHUS JecTBHSA
TPUMCHCHHC OO0pa3ipl BaKHEHIITUX 1a00paTOPHBIX OMBITOB Ilo3HaBaTeabHbIE:
JUISl HAPOJTHOTO X03MCTBa HUTPATOB. | [lonyuam 603modicHoCmb Braneror oOumMM npueMoM pereHus
Jla6. onbITHI: HAay4umucs: COCTaBIATh 3a1a4
33. CgoiicTBa «IEMOYKN» MPEBpaLeHUH 10 KommykaTuBHbIe:
pa30aBiIeHHOH a30THOI KHUCIIOTHI a3ory JloroBapuBaroTcst 0 COBMECTHOM
JIESITEIFHOCTM, ITPUXOJAT K 001emMy
pELICHUI0
46. | A3oTHas KUCJIOTA KaK A30THast KHCIIOTA KaK OKHCIIUTEIb. Hayuamcs :coctaBnsiTh PeryasiTuBHbIe:
OKHCIIHUTEb, €& Hwutpats! 1 HUTpHUTHI, TpobIeMa nx ypaBHenus OBP ¢ yuactiem ITnanupyrot cBouM neiCTBHA B
COZIEp>KaHUs B C/X MPOIAYKIHH. A30THOH KHCIJIOTHI, IPUMEHSThH COOTBETCTBHH C ITOCTaBJICHHON
HoTyHcHHe A3oTHBIE yIOOpeHNUs COJIM @30THOM KHCJIOTHI B 3a/1a4eil ¥ yCIOBUSIMU €€ peannu3aliuu
Jdemoncrpauum: NIPaKTUYECKON NEATENBHOCTH, Ilo3naBartenbHbIE:
BsaumoneiictBue NIPOBOJUTH KaUECTBEHHYIO Biageror o0mumM npueMoM pereHust
KOHLIEHTPUPOBAHHON a30THOM pEeaKIuIoO Ha HATPAT - UOH 3a7a4
KHCIJIOTHI C MEABIO. Ionyuam 6o3mooicHocmo KommykaTuBHbIE:
Jla6. onbITHI: HAYYumsCs: XapakTepru3oBaTh KoHTonMpyIoT NelcTBUs MapTHepa
34. B3zaumopeicTue oco0ble CBOWCTBa
KOHIIEHTPUPOBAaHHON a30THOU KOHIIEHTPUPOBAHHON a30THOU
KHCIIOTBI C MEJIbIO KHCJIOTHI
47. | ®ocdop. CrpoeHne aToMa ¥ aJUTOTPOTIHS Hayuamcs: PeryasiTuBHbIe: DopMHUPYIOT HHTEPEC
CoeuHeHus ¢ocdopa, coiicTa 6e10T0 U XapaKTepu30BaTh CTPOCHHE [TmanupyIoT cBOM AEHCTBUS B CBSI3HM C | K KOHKPETHOMY
I KpacHoro gocdopa, ux npuMeHeHne. | aroma ¢ochopa, OOBACHATH MIOCTaBJICHHOH 3a1a4ei U YCIOBUAMH | XHMHUYECKOMY
¢ocdopa. onsTue o OCHOBHBIE COSTUHCHHS: OKCH]T 3aBHCHMOCTE CBOHCTB (pocdopa ee pereHus AIIEMEHTY, TTOUCK
ocopubIx docdopa (V) u oprodocdopras kuc- | ot ero nonosxkenus B [ICXD JI.W. | IMo3HapaTeabHbIe: JIOTIOJTHUTETBHON
yA0OpEHUIX nota, hocdatsl. DochopHbie MeHnpeneeBa, COCTaBIATh Crassit 1 GOPMYIIUPYIOT LIENH U nHGOPMALIUHU O HEM.

yI00peHus.
JemoncTpanum:
OO0pasibl IPUPOTHBIX

XUMUYECKUE YPABHEHMUS],

XapaKTePU3YIOLIUE XUMUIECKUE

CBOMCTBA a30Ta

MpoOIeMBbI YpoKa
KomMmykaTuBHbIE:
AJICKBaTHO HCIIOJIB3YIOT PEUCBBIC




coeaunenuit pocdopa. OOpasibl
BAKHEWIINX 1JI1 HAPOJAHOTO
x03s1icTBa (pocaToB.

Jlab. onmbITHI:

35. l'openue pocdopa Ha BO3IyXE U B
KHCIIOpOJE.

36. PacniosnaBanue pocdaror

B pe3yJIbTaTe IPOBEAECHHS
J1a00paTOPHBIX OMBITOB,
MIPOBOUTH KAYECTBEHHYIO
peaxuuro Ha Gochat - HOH
Honyuam 8o3modcHocme
HAy4umsCsi: OMUCHIBATH
(busnyuecKre U XUMHYECKUE
MIPOLIECCHI, SBJISIOIINECS YACThIO
KPYTOBOPOTA BEIIECTB B IPUPO/IE

cpencraa s 3G PeKTUBHOTO
peUICHUA KOMMYHUKAaTUBHBIX 3a1a4

48. | Yruepon CrpoeHne aToMa U aJIOTPOTIHS Hayuamcsa: xapakTepn3oBaTthb PeryasTuBHbIE: DopMupYIOT
yTiepoaa, CBOWCTBA €ro CTPOCHHE aTOMa yTIIepPoAaa, Paznu4ator cioco6 u pe3ynbraT HHTEpecC K
Mo udUKaIMi 1 UX IPUMEHEHHE. OOBSICHATH 3aBUCHMOCTb CBOWCTB | JICHCTBHSA KOHKPETHOMY
JemMoHcTpanuu: yriaepoaa OT ero MOJIOKCHHUS B IMo3naBaTenbHbBIE: XUMHUYECKOMY
[Tornomenue yrieM pacTBOPEHHBIX [ICXD A.U. Menneneesa, Braneror oOuMM MpreMoM pemeHusl | JIeMEHTY, IIOUCK
BEILIECTB WX Ta30B. BoccTaHOBIIEHHE | COCTaBIISITh XUMUYECKHE 3amau JTOTIOJTHUTEIBHON
MEJU U3 €€ OKCUJIA YTJIEM. YpaBHEHHUSI, XapaKTCPU3YIOIIUEC KommykaTuBHbIE: WH(POPMALIUHU O HEM.
Jla0. onbITHI: XUMHUYECKHe CBOMCTBA yriieposa | JloroBapuBaroTcsi 0 COBMECTHOM
37. l'opeHue yris B KHCIOPOAE Tonyyam eozmodicnocmo JIEATEITBHOCTH 0] PyKOBOJICTBOM
Hayuumvcs: ONWCHIBATH YUUTEIS
(uznYecKne M XUMHYCCKIE
TIPOIIECCHI, SBJISAIOIINECS YaCcThIO
KPYTOBOPOTa BEIIECTB B IIPUPOJIE
49. | Okcuasl yriieposaa Oxcunsl yraepona (1) u (IV), nx Hayuamcs:, PeryasTuBHbIe: DopMHPYIOT YMEHHE
CBOWCTBA M IPUMEHECHNE OTIMCHIBATH CBOMCTBA OKCHIOB YYUTBHIBaIOT IPAaBUIIO B HCTIOTH30BaTh 3HAHUS
yriepoa, COCTaBIATh IUTAHUPOBAHHUU M KOHTPOJIE cItocoda | B OBITY
YpaBHEHHUSI peaKiluii, peleHus
COOTBETCTBYIOIIUX (IIECTTIOYKE) IMo3naBaTenbHbBIE:
MPEBPAICHUH . MPOBOJAUTH Hcnonp3yroT NOUCK HEOOXOTUMOI
KaueCTBEHHYIO PEAKIIUIO 10 WH(POPMALIUY JUIsI BBITIOJTHEHUS
PACIIO3HABAHUIO YTICKHCIOTO Y4eOHBIX 3aJ]aHUH C UCTIOB30BaHUECM
raza Y4eOHOI TUTPaTyphI
Honyuam eo3modncnocms KommykatusHble:
Hayuumucs: TPOTHOZUPOBATH KonTpomupyrot neiicTBue nmaptHepa
XIMHYECKIE CBOWCTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTPOCHHUS
50. | YroanHas KHUCIOTa U YronwpHas kucinota. Conu yroabHOM Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHUS
eé COJIN. KHCJIOTBI: KAJIBIMT, COJAa, IOoTall, UuX JaBaTh OINPEACIICHU ITOHATHAM Paznnuaror CHOCO6 " pE3yJIbTaT UCIIOJIB30BATh 3HAHUA
3HAYCHUC U MPUPOJEC U KU3HU (GKCCTKOCTH BOJABD) ,0ITUCHIBATH ﬂeﬁCTBHH B 6I)ITy
’KecTkocTh BOJBI U N 4
YeJIOBEKa. CBOWCTBA YTOJILHOW KHCJIOTEHI, Ilo3HaBaTeJbHBIE:




CIIOCOOEI €€

JKecTkocTh BOIBI U CIIOCOOBI €€

COCTaBJISITh YPABHEHUS PEaKIIUil,

Bianeror oOumMM npueMom pereHus

yCTpaHEeHHs yCTpaHEHHUsl. COOTBETCTBYIOLINX (LETOUKE» 3a1a4

JemMoHcTpanuu: MIpeBpaIleHuii , COCTaBIATh KommykaTuBHBIE:

OO0pa3ibl IPUPOIHBIX COCTUHCHUN Ha3BaHUS COJIeH yroiabHON JloroBapuBaroTCsi 0 COBMECTHOI

yrnepona. O6pasubl BOKHEWIINX A1 | KUCIIOTHI, JIESITEIIFHOCTM, ITPUXOAT K 00IemMy

HapOJHOTO X03s1iicTBa KapOOHATOB. MIPOBOJIUTH KAUECTBEHHYIO peIIeHUI0

Jla0. onbITHI: peaxmuo Ha KapOOHAT - HOH

38. Ilonyuyenue yrojapbHOU KUCIAOTBI U | Ilomyuam 603modCcHOCHb

n3ydeHune ee cBorcTB. 39. Ilepexon Hay4umbcs: MIPOTHO3NPOBATH

KapOOHAaTOB B THAPOKAPOOHATHI. XMMHYECKHE CBOICTBA BEIIECTB

40. PaznoxeHne ruipokapOoHaTa Ha OCHOBE UX CBOHCTB U

HATpUs CTPOCHHUS

51. | Kpemunit Crpoenne aToMa KpeMHUS; Hayuamcs:, PeryasTuBHbIe: DopMupyIOT

KPHUCTAIIIMUECKUI KpEeMHUH, eTo XapaKTepu30BaTh CTPOCHUE AJIeKBaTHO BOCHPHUHUMAIOT HHTEepeca K

CBOWCTBA U IPUMEHEHNE aToMa KpeMHHUs1, O0BSICHSATD MIPEUIOKEHHS U OLIEHKY YUUTENs U KOHKPETHOMY
3aBHCUMOCTb CBOMCTB KpEMHHUS OJITHOKJIAACHUKOB XUMHUYECKOMY
ot ero noyioxkeHus B [ICXD J[.U. | [lo3naBaTesibHbIE: 3JIEMEHTY, MIOUCK
Memnneneesa, COCTaBIATH BriOupator Hanbosee 3pQEeKTUBHBIE | JOTOJHUTEILHOM
XMMHYECKHE YPaBHEHUS, CIOCOOBI pelIeHNs 33/1a4, nH(pOpMaNNH O HEM.
XapaKTepU3yOIINe XUMUIECKHE | KOHTPOIHUPYIOT ¥ OLICHUBAIOT
CBOMCTBa KPEMHUS MIPOLIECC U PE3YJIBTAT AESTEIbHOCTH
Honywam eo3modncnocms KommykatusHbIe:
HayyumCs: TPaMOTHO JloroBapuBaroTcs 0 pacnpeeNeHuN
oOparmiaTbcs C BEIIeCTBaMH B (hyHKIMH U poJiel B COBMECTHOI
MOBCEHEBHOM KU3HH JIeSITETIbHOCTH

52. | CoenmuHeHUS KPEMHHS Oxcun kpemuus (IV), ero npuponusie | Hayuamcs:, PeryasituBHbIe:

pazHoBugHOCTH. CUIIUKATHI.
3HaueHUe COeAMHEHNH KPEeMHHUS B
SKUBOI U HEXKHUBOU MPUPOJIE.
JemMoHcTpanuu:

OO0pas1el TPUPOIHBIX COSAMHEHUH
KPEMHHUSL.

Jla6. onbITHI:

41. IlomydeHnue KpeMHEBOH KHCIOTHI
U U3YYECHHE €€ CBOMCTB

OIMCBHIBAaTh CBOMCTBA OKCHA
KPEMHHUS1, COCTaBJISATh YpaBHEHHsI
peakiuii, COOTBETCTBYIOIIUX
«IIETIOUKEY MPEBPALLEHUH .
MPOBOJUTH KAUECTBEHHYIO
PeakLUMI0 Ha CHIIMKAT - HOH
Honyuam eo3modncnocms
Hayuumucs: IPOrHO3UPOBATH
XHMHYCCKHUE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U

YuuThIBaIOT IPaBUIIO B
TUITAHUPOBAHUU U KOHTPOJIE criocoda
peleHus

IloznaBaTtenbHbIC:

Hcnone3yroT morck HeoOX0AnMOoH
nH(pOpMannK IS BBHITIOTHEHUS
y4eOHBIX 3alaHUH C UCTIOIB30BAHUEM
y9eOHO TUTpaTyphl
KommykaTuBHbIC:

Y4UTBIBAIOT Pa3HbIE MHEHHS U

CTPOEHHUSA CTPEMATCS K KOOPAMHALIUI
Pa3JIMUHBIX MO3UIUH B
COTPYIHUYECTBE
53. | Cunukaraasg IonsaTre 0 CUIUKATHOM Hayuamcsa: npakTHYeCKOMY PeryasiTuBHbIE: DopMHUpYIOT




MPOMBIIUIEHHOCTh npoMbIIeHHOCTH. CTeKIT0, IIeMEHT, IIPUMEHEHUIO COEIMHEHUN Paznuuator cnoco6 u pesynbrar IIOHUMaHHE
KEpaMHUKa. KPEMHHUS JIEUCTBUS 0COOCHHOCTEH KU3HH
JdemMoHncTpanum: Tlonywam eo3mooicnocms Ilo3naBartenbHbIE: U TPyZA B YCJIOBUAX
OOpasibl cTeKIa, KEpaMUKH, IEMEHTa | HAY4UmbCs: TPOrHO3UPOBATh Brnaneror o0uyM npueMoM peteHust | HHGOopMaTH3aLuH
XHUMHYECKHE CBOWCTBA BELECTB 3ajau o01mecTBa
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIe:
CTPOCHUS JloroBapuBaroTCsi O COBMECTHOM
JIeSTEIbHOCTH O] PyKOBOACTBOM
YUHTEIS
54. | IlpakTuyeckas [omyuenne, cobupanue u Hayuamca: oGpamarscs ¢ PeryasTuBHbIE: OgnajeHue
padora Ne6 pacrno3HaBaHHe nmabopaTopHbIM 000pynoBaHueM | OCyIIECTBIISIOT MOLIArOBBIN HaBBIKAMU JIJIS
il ra3’oB 1 HarpeBaTeIbHbBIMU IPHOOPaMHU | KOHTPOJIb IO PE3YIbTaTy MIPAKTUYECKON
OﬂyquI/Ie, B COOTBETCTBUM C IpaBUJIaMH JACATCIBPHOCTHU
cobupanue 1 TEXHHUKH 6€30ITacHOCTH, Io3HaBaTeJdbHbIC:
paciio3HaBaHUEC ra3oB OIMCHIBATH XUMUYECKUN CtposT peueBoe BbICKa3bIBaHHUE B
9KCIIEPUMEHT C TIOMOIIIBIO SI3bIKA | YCTHOW M MHUCbMEHHOH (opme
XUMHHU, JIe1aTh BBIBOJIBI IO KommykaTuBHBIE:
pe3yJbTaTaM 3KCIIEPUMEHTA. Y4UTBIBAaIOT pa3Hble MHEHUS U
Tonyuam eozmodicnocmy CTpeMSATCA K KOOpAUHALUU
HAy4umvCcs: 0CO3HABATh pa3sNUYHbIX TO3UIUH B
HEOO0XOINMOCTh COOIIONEHUSA COTPYOHHUYECTBE
npaBun b u OT mnst coxpaneHus
CBOETO 3JJ0POBbSl H
OKPY’KaIOIINX
55. | O0o01menue no reMe Hayuamcs: 0600mate 3HaHug 1 | PeryasTuBHbIe: BeIpaxator
«HeMeTamusy NPECTABIISITh UX CXEM, TaOJIHII, BHocsT He0OX0AMMbIE KOPPEKTUBEI B | aJeKBaTHOE
Mpe3CHTaAllNU JACUCTBHUC MOCJIC €T0 3aBCPUICHUSA Ha MMOHUMAaHUC MPUIUH
OCHOBE €T0 y4eTa C/IeITaHHBIX ycrexa U Heycrexa
OLIHOOK yueOHOH
IloznaBaTtenbHbIC: JIeSITENTbHOCTH
CtposT peueBoe BbICKa3bIBaHUE B
YCTHOH U THCEMEHHOH popme
KommykatusHble:
Koppektupyrot neicTBus napTHepa
56. | KoutpoabHas KoHnTpone npeamMeTHbIX U Hayuamcsa: npumMeHsITh PeryasiTuBHbI€: OCYLIECTBIISIIOT [IposiBrsitoT
padora Ne3 1o Teme METaIpPEeAMETHBIX yUeOHBIX ACHCTBUH | TOJTyYeHHBIC 3HAHUS U MOIIAroBBI U UTOTOBBIN KOHTPOJIb OTBETCTBEHHOCTb 32
«HeMeTammb o teme «Hemeras copMHUPOBaHHBIC YMEHUS IS 0 PE3yNbTaTy pe3yIbTaThI

perieHust y4eOHBIX 33724

ITo3naBarejibHbBIE:
CTPOSIT PEUEBOE BHICKA3bIBAHUE B
YCTHOH U MMCbMEHHOH opme




KomMyKkaTHBHBIE: YUHTHIBAIOT
pa3HbIe MHEHUS U CTPEMSThCA K
KOOPAMHAIMY PA3JINYHBIX TO3UIHH B
COTPKYHHUYECTBE

Tema 5. O0001meHne 3

HAHUI M0 XMMHUM 32 KYpPC 0OCHOBHOM IKO0JbI. [ToaroroBka k urorosoi arrecranuu ('MA) (104.)

57. | Ilepnonndeckuit 1 Ilepunonuueckuii 3aKoH 1 Hayuamca: 0600maTth PeryasituBHble: [IposiBrsitoT
3aKOH H [lepuonngeckas cucrema WH(POPMAIIHIO IO TEME B BHJIE [InaaupytoT cBOM IEHCTBUA B OTBETCTBEHHOCTH 32
| L ——— XAMHYECKHX 3JICMEHTOB 5 CXEM, BBITIOTHSATH TECTOBBIE COOTBETCTBHIH € MOCTABIEHHOM pe3yabTar

PHOA . 1. Menneneera. Gusnueckuii 3a/1aHus 3a/1a4eil U yCIIOBUSIMH €€ peann3alnuu
cucTema CMBICI TIOPSKOBOTO HOMEPa Tlo3HaBaTe/bHbIE: CTABAT
. . Menneneesa B 3JIeMeHTa, HOMEPOB MepHOIa 1 ¥ GOPMYIUPYIOT HETH U TIPOOIEMBI
CBETE TCOPHUHU TPYIIIIBL. YpOKa; OCO3HaHHO U NMPOU3BOJIEHO
CTPOCHHMS aTOMa CTPOSIT B YCTHOM U MUCEMEHHOU
thopme
KommyHukaTHBHBIC:
Bnanenue MoHOIOrHYECKOH U
JIHAJIOTHYECKOH (hopMaMu pedu

58. | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH Hayuamcsa :0600math PeryasTuBHbIe:

H3MEHEeHMSI CBOMCTB M3MEHEHHS CBOMCTB 3JIEMEHTOB U UX WH(POPMAIIHIO TIO TEME B BHIIE Pasnmu4ator crioco6 u pe3ymnbraT
COCIMHEHUH B MEPHOJIaX U IPYIIIAX B | CXEM, BBIIIOJIHITH TECTOBYIO neficTBus

SJICMEHTOB fl ux CBETE MPEICTABICHUI O CTPOSHUH pabory, Ilo3naBaTeabHbIe:

COCIMHCHNH B ATOMOB 3JIEMEHTOB. 3HAYCHHE BrazieroT o0II¥M IPHEMOM PEIISHHUSI

nepuoaax u rpymmiax Ilepronnueckoro 3akoHa 3a1a4

B CBETE KommykaTuBHbIe:

IIpEICTaBICHHUI O JloroBapuBaroTCsi O COBMECTHOI

JIESTEIbHOCTH O] PyKOBOACTBOM

CTPOCHUU aTOMOB —

3JIEMEHTOB. 3HaYEHUE

[Tepuonuueckoro

3aKOHa

59. | Buasl XUMHUYECKUX 1 Bupl XuMHUuecKkux CBsI3€ U THIIBI Hayuamcs: 0600math PeryasituBHbIC:

CBSI3eH ¥ THIIBI KPUCTAJUTNYECKUX PELIETOK. WH(OPMAIIHIO 110 TEME B BUJIE Paznuyaror crioco0 u pe3yabTaT
B3auMocBs3b CTpOeHUs U CBOUCTB TaOJTUIIBI, BEITIOJIHATH TECTOBYIO | JCHCTBUS

KpHCTATLTIMICCKIX BELIECTB pabory Ilo3naBatenbHbIe:

PCHICTOK. Braferor o0muM OpHEMOM PEIIECHHUS

B3aumocBs3b 3amaq

CTPOCHHS H KommykatusHbIe:

CBOJCTB BEIIECTB Kontponupyror aeiictBus napHepa

60. Knaccmbnxaum 1 Knaccudukanms xuMuaecknx Hayuamca: 0600math PeryasituBHble:




XUMHYECKHUX PEAKIUI
10 pa3InYHbIM

peaxkuuii Mo pa3IMuHbIM [TPU3HAKAM
(4ucno u cocTaB pearupyromux u
00pa3yIONIMXCsl BEMICCTB; HATNYHE

HH(POPMALIKIO TI0 TEME B BHIE
CXEM, BBITIOJHATH TECTOBBIC
3aJaHus

Paznuuator cnoco6 u pesynbrar
JIeUCTBUS
IMo3HaBaTe/bHBIE:

IIPU3HAKAM. .
rpaHuLBbl pa3zena ¢as; Brnaneror o0myM NpueMoM pereHus
TerIoBoH 3(h(heKT; n3MeHeHHe 3amad
CTETeHEH OKHMCIICHUS aTOMOB; KommykaTuBHbIE:
HCIIOJH30BAHUE KATAIH3aTopa; JloroBapuBarTCsS O COBMECTHOM
HaTIPaBJICHUE MMPOTCKAHMS). JIESTETFHOCTH 0] PyKOBOJACTBOM
YUUTEIS
61. | CkopocTh CKOPOCTh XUMUYECKHUX PEaKIIHiA U Hayuamca: o606mars PeryasituBHble: Hmerot tienoctHOE
XUMHYECKUX PeaKIHii (haxTOpHI, BIUSIOMINE HA HEe WH(POPMAIIHIO IO TEME B BHJIE Paijmqa}oT croco0 u pe3yabpTaT MHPOBO33PEHHE,
CX€M, BBITIOIHATH TECTOBYIO JeficTBUs COOTBETCTBYIOIIEE
paboty IMo3naBarenbHbIe: COBPEMEHHOMY
Braneror oOumMM npreMoM penieHusl | YpOBHIO Pa3BUTHS
3a1a4 HAYKH
KommykaTuBHbIE:
KoHnTpomnpyrot aelicTBus napTHEpa
62. | Knaccuduxanus IIpocThie u cia0XHbIE BELIECTBA. Hayuamcs: o600marb [IposiBrsitoT
HEOPraHMYECKHIX MerTaibl 1 HEMETAIUTBI , COCTaB, “H(POPMAIIHIO TIO TEME B BHJIE JI0OpOXKeNaTeIbHOCTh
krmaccuukanus CXEM, BBITIOIHATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
BCILICCTB paboty MTOHUMaHHE IYBCTB
JIPYTUXIIIOAEN 1
63. | CBolicTBa OO01e XMMUYECKHUE CBONCTBA Hayuamcs: 0600mars PeryasituBHblie: COTIEPEXKMBAHIE MM
HEOPraHHYECKIX OKCHJIOB U TUAPOKCHOB (OCHOBaHUH, | WH(MOPMAIHKIO IO TEME B BHJIC Pasznmu4ator cioco6 u pe3ynbraTt
KHCJIOT, aM()OTEPHBIX THAPOKCHIOB), | CXEM, BBIIOIHATH TECTOBYIO JefcTBUS
BCIICCTB
comu B cBeTe TONL pabory IloznaBartenbHbIC:
Bnageror o0muM nprueMoM pereHus
3amaq
KommykaTtuBHbIe:
Kontponupytot neiicTBusi napTHepa
64. | TeneTnueckie I'eHEeTHYECKHUE PSIbI METAIIA, Hayuamcs: o6o0uath PerysisiTHBHBIE:
PSLIBI MeTallIa, HEMEeTaJlula W MEePEeXOJHOro MeTajia uH(popManuio 1Mo TemMe B BUJIE Pagnnqa}oT €noco0 1 pe3yibrar
CXEM, BBIINIOJHATH TECTOBYIO JACHUCTBUA
HEMETAallllIa U
paboty IMo3naBaTenbHbBIE:
NepeXoHOro METaJllia Bnaferor o6ImuM OpHEMOM pPEIEeHHUS
3amau
KommykaTuBHbIe:
KonTponupyrot nericTBusi napTHepa
65. | Tpenunr- TpeHuHr-TeCTUPOBAHKE TIO PeryasTuBHbIe: Bripaxaror
BapuaHTam [ 1A mponnibIx et u Pasmu4ator crioco6 u pe3ynbraT aJIeKBaTHOE
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Bapuantam [ A
MIPOLLIBIX JET U
JIEMOBEPCUU

JI€MOBEPCUU

JIeUCTBUS
Ilo3naBartenbHbIC:
Bnageror o0IIuM NPHUEMOM pPEIICHHS
3a1a4
KommykaTuBHbIe:
KoHTpoanpytoT aelicTBus napTaepa

66.

KonTpoabHas
padota Ne4
Pemienne 'NA

TecTupoBanue Mo BapHaHTaM
I'MA nemoBepcuun

Hayuamcsa: npuMeHsITH
MIOJTyYCHHbIC 3HAHUS 1
copMHUPOBaHHBIC YMEHUS IS
pemreHus y4eOHbIX 3a1a4

PeryasiTuBHBIE: OCYIICCTBIISIOT
MOILArOBbIA U UTOTOBBIA KOHTPOJIb
0 PE3yIbTATY

Ilo3HaBaTeJILHBIE:

CTPOSIT peueBOe BHICKA3HIBAHNE B
YCTHOH U MUChbMEHHO# hopme
KomMmykaTuBHbIE:

DopMyIHUPYIOT COOCTBEHHOE MHEHHUE
Y ITO3HILIMIO

MMOHUMAaHUEC MPUIUNH
ycrexa U Heycrexa
yueOHOH
JeATEIbHOCTH
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Pe3zeps




