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8 kiace (2 yaca B Hezeo, Becero 68 yacos) YMK O.C.I'a6puensin ®I'OC
IHHOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma yueGHOr0 Kypca o XUMHAH JuTst 8 Kiacca pazpaborana Ha ocHoBe @I'"OC BTOPOro mokoJieHust, IpUMEpHOI IporpaMMBI OCHOBHOTO 00IIET0 00pa30BaHMs 110 XUMHH (0a30BBIH
ypoBeHb) 1 aBropckoit mporpammsl O.C. I'abpuensna (I"'abpuensa O.C. nporpamma Kypca xumuu 11 8-11 kiraccoB o6meoOpa3oBaTenbHbIX yupexxaeHuit M: Jlpoga,2010r).
IIporpamma paccumrana Ha 68 dacoB (2 waca B Hememo). JlaHHas mporpamMMa KOHKPETH3HPYeT COJIep)KaHHe CTaHmapTa, HaéT paclpeselieHHe Y4eOHBIX 9acoB MO pasjenaM Kypca,
MOCJIE0BATEIbHOCTh U3YUYEHHS TEM U Pa3/IeNoB ¢ YIETOM MEXIPEIMETHBIX U MIPEIMETHBIX CBS3€H, JIOTHKH yU4eOHOr0 MpoIecca, BO3PACTHBIX OCOOCHHOCTEH YUalTHXCS.
XuMHud, KaK 0JJHa U3 OCHOBOIIOJIAraroIuX 00JacTei ecTeCTBO3HAHUS, ABIACTCS HEOTHEMIIEMOM 4acThi0 00pa30BaHMs IIKOJFHUKOB. KakIplil 4eI0BeK KUBET B MUPE BELIECTB, IOATOMY OH
JTOJDKEH MMETh OCHOBBI (hyHIAMEHTAIbHBIX 3HAHUH 110 XUMUH (XUMUUECKasi CHMBOJIUKA, XHMUIECKHE TOHATHSI, DaKThl, OCHOBHBIE 3aKOHBI M TEOPHUH), TO3BOJLIOLINE BHIPAOOTATH MPEACTABICHHS O COCTaBe
BEIIIECTB, MX CTPOCHUH, IPEBPALLIECHISIX, IPAKTUUYECKOM HCIOIb30BaHUH, a TAKXKe 00 OMACHOCTH, KOTOPYIO OHU MOTYT NIPEACTaBIIATh. M3yyas XumuIo, ydamuecs y3HalOT O MaTepHaIbHOM €INHCTBE BCEX
BEILIECTB OKPY’KAIOIIEro MHpa, 0OyCIOBIEHHOCTH CBOWCTB BEIECTB MX COCTAaBOM M CTPOSHHEM, MO3HABAEMOCTH M MPEJICKa3yeMOCTH XMMHYECKHX SBJICHHH. [I3ydeHWe CBOWMCTB BEHIECTB M HX
MIpeBpaLIeHUd CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHHS, a IpakTH4YecKast paboTa ¢ BemecTBaMy (JJabOpaTOpHBIE ONBITHI) — TPYIOIIOOUIO0, aKKypaTHOCTH B coOpaHHOCTH. Ha npumMepe xumunu
y4aIecs MoTy4yaloT MPEICTABICHNS O METOJaX MO3HAHMS, XapaKTePHBIX IS €CTECTBEHHBIX HAYK (IKCIIEPHUMEHTAIBLHOM H TEOPETHIECKOM).
Pabouas mporpamMma yueGHOTO Kypca XUMUH JUIS 8 Kllacca COCTaBJICHA Ha OCHOBE [IprMepHO MporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus 10 XMMHUH (0a30BbIl YPOBEHB) U IPOTPaMMBI Kypca
XUMHHM JUIS yJaluxcs 8 K1accoB 001eo0pazoBaTenbHbIX yupexaenuit apropa O. C. ['abpuensna (2010 roxa).
IIporpamMma paccuntana Ha 68 JacoB (2 4aca B HEJICNIO), B TOM YHCIIe HAa KOHTPOJIbHBIC pabOThI- 4 yaca, MpakTHYECKUEe pabOThl —7 YacoB.
CopnepxaHue MporpaMMBbl HAIIPABJIEHO Ha OCBOCHUE YUAIIMMUCS 3HAHUH, YMEHHI 1 HABBIKOB Ha 0a30BOM YPOBHE.
Hesau n3ydeHns XuMun B § Kiiacce:
®  OCBOCHHE BOXHEHIIMX 3HAHUI 00 OCHOBHBIX MOHSTHUSX U 3aKOHAX XUMUH, XUMUUECKOH CHMBOJINKE;
®  OBJAJICHHE YMEHUSIMHU HaOJIOaTh XMMHYECKHE SBJICHHS, IPOBOJUTh XUMUYECKHI SKCHEPHMEHT, IPOM3BOAUTE PAacueThl Ha OCHOBE XMMHUYECKHX (POPMyI BEIIECTB W ypaBHEHUH XHMMHUECKUX
peaxuwuii;
®  pa3BUTHE MO3HABATENBHBIX MHTEPECOB M MHTEUIEKTYAIBHBIX CIOCOOHOCTEH B Ipoliecce MPOBEACHUS XMMHYECKOTO SKCIIEPHMEHTa, CAMOCTOSTEIEHOTO NPHOOPETeHNsT 3HAHHH B COOTBETCTBUH C
BO3HUKAIOIINMH )KU3HEHHBIMH OTPEOHOCTSIMHY;
®  BOCIHTAaHHE OTHOUICHHS K XMMHHU KaK K OZTHOMY M3 ()yH/IaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY O0IIEUeI0BEUECKOM KYIbTYPBI;
®  [pUMEHEHHE MONYyYeHHBIX 3HAHMI M yMEHMH il GEe30MacHOTrO HCIIOJB30BAaHHS BEUIECTB M MaTepHaloB B OBITY, CEJICKOM XO3SHCTBE M Ha IPOU3BOACTBE, PEIICHMS MPAaKTHYECKHX 3anad B
MOBCEIHEBHOM JKU3HH, MTPEIYTIPEKACHNS SIBJICHUH, HAHOCSIIMX BPE 340POBBIO YeTI0BEeKa U OKPYIKaIOIIeil cpere.
3agaun:
1.CdopmupoBaTh 3HaHNE OCHOBHBIX MTOHATHI U 3aKOHOB XUMHU;
2. BocnuTeIBaTh 00IIEYETIOBEUYECKYIO KYIBTYPY;
3. Yuure HaOMI0AaTh, IPUMEHSATH MTOTyYCHHBIC 3HAHHUA Ha TIPAKTHKE.
JIMYHOCTHBIMH pe3yJbTaTAMM U3yUeHHS IpeIMeTa « XUMHUSD» B 8 Kitacce SBISIOTCS CIEAYIOINe YMEHHUS:

® O0CO3HaBaTh €AUMHCTBO U LICJIOCTHOCTH OKPY KAIOWMIEro MUpa, BO3SMOXXHOCTH €ro II0O3HaBa€MOCTH U 00BACHUMOCTH Ha OCHOBE )IOCTI/I)KCHI/Iﬁ HayKH;

® [IOCTETIEHHO BBICTPAaUBATh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPA30BaHUIO, B TOM YHCIIC U B PAMKAX CaMOCTOSITEIHHOHN JESITeIbHOCTH
BHE IIIKOJIBI,

® OLICHHUBATH )KM3HCHHBIC CUTYyallMU C TOYKHU 3pCHUS 0e301acHoro 06pa3a JKU3HU U COXPAHCHUA 310POBbA,

OLICHUBATh 3KOJIOTHUECKUH PHUCK B3aMMOOTHOIIICHU YeJIOBEKa U IpUpOaBbI.

(OpMHUpOBaTh HKOJIOTHYECKOE MBIIIJICHHE: YMEHHE OIICHMBATh CBOIO NEATEIBHOCTh M MOCTYNKH JIPYTHX JIIOACH C TOYKH 3PECHHs COXPAaHEHUs OKpY)Kalollel CpPedbl - rapaHTa JKU3HHU H
Onaromnony4us JTozel Ha 3emie.

MeTanpeaMeTHBIMH pe3yJIbTaTaMH U3YUeHHS Kypca « XHUMUsD sBIsieTcs] HOPMUPOBaHKE YHUBEPCATbHBIX yueOHbIX AeiicTuil (VY /).

Pezyramusnvie YY/I.

® CaMOCTOSITENILHO OOHAPYKUBATh M (hOPMYIPOBATH YIEOHYIO IpoGIIeMy, ONpENeIsITh Hellb yIeOHOH AesITebHOCTH;
® BBLIIBUTATh BEPCUH PEIICHUS IPOOIEMBI, 0CO3HABATH KOHEUHBIH Pe3yIIbTaT, BRIONPATh U3 MPEIUIOKEHHBIX U HCKATh CAMOCTOSITENFHO CPEACTBA JJOCTHXKCHNUS LSIIH;



® COCTaBIATH (MHAMBUAYAIBHO WM B TPYIIIC) IUIaH PEIICHHUS MPOOIEMBI;
® paboTasi 1o TUIaHy, CBEPSATH CBOH JICHCTBUS C B0 U, IPH HEOOXOAUMOCTH, UCIIPABIATH OIMIMOKH CAMOCTOSITEILHO;
® B JIMAJIOTE C YYUTENIEM COBEPIICHCTBOBATh CAMOCTOSITEIBHO BHIPAOOTAHHBIC KPUTCPHH OLICHKH.
Illosnasamenvhvie YV/I:
® aHANM3UPOBAaTh, CPABHUBATH, KIACCH(DUITPOBATH K 0000MATh (GAKTHI U SIBICHUS. BBISBISATH MPUIHHBI M CIICACTBUS MIPOCTHIX SIBICHUI.

® OCYIIECTBISITH CPaBHEHHUE, KJIACCH(UKALNIO, CAMOCTOSTEIHHO BEIOMpast OCHOBAHUS M KPUTEPHU JUIS yKa3aHHBIX JIOTHUECKUX OTIEparnii;

® CTPOHTH JIOTUUECKOE pacCy kKICHHE, BKIIOYAIOIee YCTAHOBICHHE IPHYMHHO-CIEACTBEHHBIX CBSI3EH.

® CO3/1aBaTh CXEMAaTHYECKHE MOJICITH C BEIJIETIEHHEM CYIIECTBEHHBIX XapaKTepHCTHK 00BEKTa.

® COCTaBILITH TE3UCHI, Pa3IMYHbIC BUABI INIAHOB (IIPOCTHIX, CIIOXKHBIX H T.II.).

® 11peoOpa3oBEIBATE HHGOPMALUIO W3 OJJHOTO BHAA B APYTroH (TaOJIMIly B TEKCT H TIp.).

® YMETh ONPEENATh BO3MOXHBIE HCTOYHUKY HEOOXOIMMBIX CBEACHHUH, IPON3BOINTH NOMCK HH(POPMALNH, aHATN3UPOBATh M OLICHUBATH €€ JOCTOBEPHOCTS.
Kommynuxamuenvie YVJI:
CaMOCTOSATENBHO OPraHW30BBIBATh YueOHOE B3aMMOCHCTBHE B TPyIIIe (ONPEACSIATh OOLINE LIENH, PACIPEACIATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T.1I.).
IIpeaAMeTHBIMH Pe3y/IbTATAMHU M3y4YCHHUS NIPEMeETa SBISIIOTCS CICAYIOLINE YMEHHUS:

®  OCO3HAHHE POJIH BEIIECTB:
- OIPENENAT POJIb PA3IMYHBIX BEIIECTB B MPUPOJC U TEXHUKE;
- O0BSICHATH POJIb BEIIECTB B HX KPYyTrOBOPOTE.
®  paccMOTpEeHHE XMMHYECKUX MPOIECCOB:
- IIPUBOJIUTH MPUMEPHI XUMHUUYECKUX MTPOLECCOB B IIPUPOJE;
- HaXOJIUTh YEPThI, CBHCTCILCTBYIONINE 00 OOIIUX MPU3HAKAX XMMUYECKUX MPOIECCOB U MX PA3IUUUSIX.
®  KCMOJb30BaHNEC XUMUYCCKUX 3HAHUH B OBITY:
— OOBSCHSITH 3HAUCHHE BEIICCTB B KM3HU U XO3SHCTBE YEIOBEKA.
®  OOBSICHATH MUD C TOYKH 3PEHHS XUMHU:
— NEPEYUCISTh OTIIMYUTEIHHBIE CBOMCTBA XUMHUUECKUX BEIIECTB;
— pa3nM4yaTh OCHOBHBIC XHMHUYECKHE TPOIIECCHI;
- OTIPE/IENSATh OCHOBHBIEC KIIACCHl HEOPTaHMUECKHUX BEIIECTB;
- IOHUMATh CMBICT XUMAYECKUX TEPMHHOB.
®  OBIAJICHHE OCHOBaMH METOIOB ITO3HAHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK:
- XapaKTepH30BaTh METO/IbI XUMHUYECKOI HAayKu (HaOIIOICHHE, CPaBHEHNE, SKCTIEPUMEHT, H3MEPEHUE) M UX POJIb B TO3HAHUH TPUPOJIB;
- IPOBOJIUTHh XUMHUYECKUE OTIBITHI U SKCIIEPUMEHTBI U OOBSICHATh UX PE3YJIbTATHI.
®  yMCHHE OIICHUBATH MOBCICHUE YEIOBEKA C TOYKH 3PEHUS XUMHUYECKOI 0€30IMaCHOCTH MO OTHOIICHHIO K YEJIOBEKY M MIPUPOJIE:
- ACTIOJIb30BATh 3HAHUS XUMHHU TIPH COOJTIOACHUH TIPABHIT HCIIOJIb30BAHHS OBITOBBIX XUMHUECKHX MPEapaToB;
— pa3nuYaTh OnacHble U 6€30MacHbIe BEIIECTBA.
PaGouast nporpaMma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOX0/a. ITO JOCTUTAeTCs IyTeM BHIWICHEHHS TUJAKTHYSCKOW SANHHIBI — XMMHYECKOTO JJIEMEHTa - U JAJIbHEHIIIeM YCI0KHEHHN
Y pacUIMPEHUH €€: 3/16Ch TAKOBBIMH BBICTYIAIOT (HOPMBI CYIIIECTBOBaHUS (CBOOOIHBIC aTOMBI, IPOCTHIC U CIIOKHBIE BENIecTBa). B mporpaMMe yYUTHIBaeTCS peai3anus MEKIPEAMETHBIX CBSI3€H ¢ KypcoM
¢usuku (7 xiracc) u ouostorun (6-7 KIAcchl), TIIE JACTCS 3HAKOMCTBO C CTPOCHHEM aToMa, XUMHUYECKOW OpraHM3alrei KIeTKH U TIpoliieccaMi 0OMeHa BEIECTB.
OCHOBHOI1 (opMOii OpraHu3anuy yaeOHOTO Tpolecca SBISIETCS KIACCHO-ypOUYHas cUcTeMa. B kauecTBe NOMOIHUTENBHBIX (POpM OpraHH3aluy 00pa3oBaTeIbHOTO MPOIECcca HCIONB3YETC sl CHCTEMa
KOHCYJIbTAllMOHHOH IMOIIEP’KKH, HHIAUBUYaTbHBIX 3aHATHIA, CAMOCTOSATENbHAS paboTa yIalIuXcsl C HCIOIB30BaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHIA.
[Mpeobnanaroreit GopMoii KOHTPOJIS BBICTYIAIOT MMCHMEHHBIN (CaMOCTOSATENBLHBIC M KOHTPOJIbHBIC paObOThI) U YCTHBIN omnpoc (cobeceoBaHue).

HcxonHbIMU JOKYMEHTAMH ISl COCTABJIEHHS] MPUMepa padoyeli NporpaMmbl SIBHJIUCH!
1. IIpuka3z Muno6pnayku ot 17.12. 2010r. Ne 1897 «O06 yTBepkaenuu u BBenenuu B aeiicteue ®I'OC OOO»



2. Ilpuxaz MunoGpaayxu ot 17.05.2012 Ne 413 «O6 yrBepxaenun u BBenenun B aeiictsue PI'OC cpemHero( moyHoro) oomero o6pa3oBaHMsD)
[Mucemo MunucrepcrBa obpazoBanus 1 Hayku PD ot 19 anpenst 201 1r. Ne03-255 «O BBeneHnu ¢enepaibHBIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB 0O0IIEero 00pa3oBaHHsD)

4. Tlpukaz Muno6puayku Poccun ot 7 urons 2012 r. Ne 24480 «O06 yTBep ) aeHHN (eaepalbHOro rocy1apCTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa CPeaHero (MOJHOIo) 0OIIero

00pa3zoBaHMs»
5.  denepanbHOro rocy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOIO 00Iero oopa3oBanus (nmpukas MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickort denepanuu ot
17 nexabpst 2010 r. Ne 1897)
6. IlpuMepHBIe TPOrpaMMEI IO yUeOHEIM IpeaMeTaM (enepaIbHOro 6a3uCHOr0 yaeOHOTO IUIaHa.
3a ocHOBY padoueli IporpaMMEbI B3sTa IIporpamMMa Kypca XuMuH i1t 8-11 kiacco o0mmeobpaszoBarenbHbIX yupeskaenuii (asrop O.C. ['abpuensin), pekomeHoBaHHas JlenapraMeHToM 00pa3oBaTeIbHEIX

IIpOrpaMM M CTaHAAPTOB 001Iero oopasoBanust MunucTepcTBa oopasoBanns PO, onybnmkoBaHHas n3naTeabcTBoM «Jlpoda» B 2010 roxy.
[pemnaraemsle MaTepransl pa3paboTaHsl Ha OCHOBE aBTOpckoil porpammel O.C.I'abpuensHa, cootBeTcTByroneil deneparsHOMy KOMIIOHEHTY ['ocy JapcTBEHHOTO cTaHAapTa O0Imero oopa3oBaHus U
JOMyIICHHOW MUHHCTEPCTBOM 00pasoBanus U Hayku Poccuiickoit ®emeparun (O.C.I'abpuensu [Iporpamma kypca xumuu mast 8-11 kimaccoB 001ieo0pa3oBaTeIbHBIX YUPSKICHUN — 2-¢ H3JaHue,
nepepaboTanHoe U AonojHeHHOEe — M.: [Ipoda, 2010.).
ABTOPCKOH TIPOrpaMMe COOTBETCTBYET YUCOHHK: « XUMHUSI 8 KJIaccy
B aBTOpCKYIO MpOrpaMMy BHECEHBI CIEAYIOMINE N3MEHEHUS:
1.YBeau4eHo 4yciIo YacoB Ha U3YUYECHUE TEM:
- «BBeneHue» 5 4acoB BMECTO 4 4acoB 3a CYCT BKIIFOYCHUS MPAKTUUCCKUX paboT Nel m No2.
- Tema 3 «CoeMHEHHS XUMHUYECKUAX DJIEMEHTOBY» 110 15 4acoB BMecTO 12 4acoB 3a CUET BKIIFOUCHUS MPaKTHUeCKUX paboT N3 u Ne5.
- Tema Ned «V3meHeHMsI, POUCXOIAIINE ¢ BemecTBaMm» 12 yacoB BMecTo 10 4acoB 3a cueT BKITFOUCHHUS MPAKTHICCKOH paboThl Ned,
- Tema No6 «PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB AJIEKTPOJIUTOBY» 22 yaca BMeCTO 18 yacoB 3a cyeT BKIIOYCHHUS MpakTuueckux padot Ne§, 9. IIpaktudeckas padota Ne6,7 HCKITIOYCHBI, T.K.
ONBITHI U3 ATHX PAa0OT MOBTOPSIIOTCS B MMPAKTHUECKOHN padoTe Ne8.
Taxum 00pa3zoM, MpaKTUUECKUE PadOTHI, COCTABISIONINE TEMY 5 U TeMy 7, paclpelesieHbl 0 APYTUM TeMaM Kypca B COOTBETCTBHHU C U3y4aeMBIM MaTepHaIoOM (HyMepalus MpakTHYeCKuX paboT mo
yuebnuky O.C. ['abpuensaa 2013r. u3ganus)
2.YBeJMYeHO0 YKCIIO YacoB Ha u3yueHHne BBeneHus mis m3ydeHus MHCTpykTaxka no Th mpaBmi noBeneHus u paboThl B KaOWHETE XMMHUH. YMEHBIIEHO YHCIIO YacOB HA M3yYCHUE TeMbI 1 «ATOMBI
XMMHYECKUX 3J71eMeHTOB» ¢ 10 yacoB 70 7 4acoB, T.K. IOHATHE 00 W30TONAaX paccMaTpHBaeTcsi Ha ypoke «OCHOBHBIE CBEJICHHUS O CTPOCHHH aTOMOBY». YBEJIHMYEHO YHCIIO YacOB Ha M3YyUCHHE TEMBI
Ne3«CoennHeHUsT XUMUYECKHX JIEMEHTOB» B CBSI3U C TPYAHOCTSIMU B PEIICHUHU 3a7ad Ha HAXOXJCHHE MAacCOBOH J0JIM BelllecTBa. Y BeJMYEHO YUCIO 4acoB Ha u3ydeHue TeMbl Ned «l3meHeHus,
MIPOUCXOJAIINE C BELIECTBAMUY, T.K. BKIIOUCHA TeMa O MOHATUHM CKOPOCTU XMMUYECKON PeaklUy ¥ BOZHUKAIOT 3aTPyIHEHUS MPU pacdyeTax [0 ypaBHEHUSIM XUMHUYECKUX peakluil. YBeau4eHo YHUCI0o
yacoB Ha n3ydyenue TeMbl NeS« PactBopenne u pactBopsl. OBPy», T. K.mpoBoauTCs rooBas K.p. 3a Kypc 8 Kiacca M BO3HMKAeT HEOOXOANMOCTh CHCTEMHOr0 00OOIIeH s BCero y4yeOHOro MaTepuaia
W3yYEHHOTO 32 TO/I.
3.13 aBTOpCKOI MPOTrpaMMBI HCKITIOYEHA YacTh yUeOHOTO MaTepHaia, KOTOPBIA OTCYTCTBYET B 00s3aTEIbHOM MUHHMYME COJIEPKaHUS OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM Il OCHOBHOW IIIKOJIBL,
TaKKe HMCKIIOUYEHBl HEKOTOPBIE JAEMOHCTPAMOHHBIE OTBITHI M JIAOOpAaTOpHBIE pabOTHl HM3-3a HEIOCTaTKa BPEMEHH Ha WX BBIIOJHEHHE NPH 2 YacaX B HEAENI0, TaK KaK aBTOpCKas IMporpamma
npeaycMarpuBaet 2/3 gaca B HEZICIO.
KoHkpeTHBIe TpeOOBaHHs K yPOBHIO HOATOTOBKH BBIITYCKHHKOB ONPEAENEHBI I KaXKI0TO YPOKa M BKIIIOUSHBI B TOYPOYHOE IIAHUPOBAHHE.
B moypouHOM T1aHupoBaHuH B rpade «3ydaeMbie BOMPOCHD KYPCHBOM BBIACICH MaTepHall, KOTOPBIN TOAICKHUT H3YUCHHUIO, HO HE BKIoYaeTcsi B TpeOOBaHMs K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.

w

Temamuueckoe nnanuposanue no xumuu, 8 Knacc,
(2 uaca ¢ neodeiuio, 6cezo 68 uacog)
YMK O.C. I'abpuenana.

No HaumeHoBaHue TeMbl Bcero W3 nux
n/m 1acoB | [IpakTuuyecKkue padoThl KoHTpoabHbIe YPOKH
padoTsl
1 Tema 1.Beenenue 10 Nel. IMpuémsl oOparmeHust ¢ 1a00paTOpHBEIM 000pYAOBaHHEM U KP.1
HaOJII0ICHNE 32 TOPSIIEH CBEYOM.
2. Tema 2. 9 K.p. Ne2
ATOMBI XUMHYECKHX 3JIEMEHTOB




3. Tema 3.
IIpocTsie BelecTBa

K.p. Ne3

4. Tema 4.
CoenuHeHNs XUMAYECKUX
2JIEMEHTOB

14

,No2OuncTKa 3arpsA3HEHHON TOBapEHHOM COJH.
Ne3IIpuroToBneHue pacTBopa ¢ OIpeJeIeHHON MacCOBOM aoseit
PacTBOPEHHOIO BEIlECTBA

K.p. Ned

5. Tema 5.

BEIlIECTBAMH.

N3menenus, npoucxoasiue ¢

11

K.p. No5

6. Tema 6.

PacTBOPOB 3JIEKTPOJIUTOB.

PactBopenue. PactBopsl. CBolicTBa

17

Ne4.CBo¥cTBa KHCIOT, OCHOBAaHUM, OKCUIOB M COJIEH.

K.p. Ne6

Hroro:

68

Tema 1. BBenenue B xumuio (6 1)

COJAEPKAHUE U3YYAEMOTI' O KYPCA
8 KUIACC

XUMust — HayKa O BEIIECTBAX, HX CBOMCTBAX U MPEBPAICHHAX.
[NoHsiTHE 0 XMMUYECKOM dJIeMeHTe U (hOpMax ero CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, IIPOCTHIX U CJIOXKHBIX BELIECTBA

Ipepamienus BerecTB. OTIHMYHE XUMUYECKUX PEAKIUN OT (PU3HUCCKUX SIBICHUN. POJTb XUMHH B KHU3HU YEIOBEKA.
Kpatkue cBeneHHs U3 UCTOPUU BO3HUKHOBEHUS M pa3Buths xumuH. [lepuon anxumuu. [Tousatue o dpunocodpckom kamue. Xumus B XVI B. Pasputre xumuu Ha Pycu. Ponb oTeuecTBEHHBIX

YYEHBIX B CTAHOBJICHMH XMMHUYECKOH HaykH - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XuMHuUecKass CHMBOJIMKA. 3HAKA XUMHUYECKHUX DJIEMEHTOB U MPOUCXOKACHUEC UX Ha3BaHUU. XUMHUYECKUE q)OpMyIII)I. Hnpnexce u KOS(i)CbI/IIII/IeHTI)I. OTHOCHTEIBHEIE aTOMHAS U MOJICKYJIApHas

Macchl. PacueT MaccoBo# JOJIM XUMHUECKOTO dJIEMEHTa 110 (i)OpMyJ'Ie BCHICCTBA.

Tlepronmueckas cucrema XuMI4IecKux >neMenToB Jl. . Menneneesa, ee cTpyKTypa: Majible M OOJIBIIIE IEPHOJIBI, TPYTIIBI U ITOArpYyNH! (T1aBHast B mobodHas). [lepromuaeckas cucrema

KakK CIIpaBOYHOC rocobue JUTSL TOJTYYUCHU ST CBEACHUN 0 XUMHYECKHX DJIEMEHTaX.

Pacuérnbie 3amaun. 1. HaxoxaeHne OTHOCUTEIBHOM MOJIEKYJIIPHOM MacChl BEIIECTBA M0 €r0 XUMHIECKOH popmyite. 2. Brraucienrne MacCoBOM TOJIM XUMHUECKOTO JIEMEHTA B BEIIECTBE 110

ero Gopmyie.

IIpakTnyeckas padora Ne 1

[IpaBuia TeXHUKN 0€30MaCHOCTH IPU paboTe B XUMUUECKOM KabuHete. JlabopaTopHoe 060pyioBaHHE U 00palIeHNE C HUM.

[pakTHyeckass padora Ne2

HabGronenwne 3a ropsimieii cCBe4ou.

IIpenMeTHbIE PEe3VIbLTATHI 00YVUEHHS

VY4amuiics JOIKeH ymems:




HCIOJIb30BaTh IPHU XapaKTCPHUCTUKE BEIICCTB MOHATHUA: «aTOM», «KMOJICKYJIa», «XUMHUYECKHUI OJICMCHT», «XUMHUYECKHI 3HAK, WJIA CUMBOJI», «BECLIECTBO», «IIPOCTOEC BELICCTBO», «CJIOXKHOC
BCIIECTBOY», «CBOWCTBa BCIICCTB», «XUMUYCCKHUE SBJICHUSA, (((1)I/I3I/I‘1€CKI/IC SIBJICHUS, <<K03(1)(1)I/IL[I/I€HTI;I)>, «UHACKCHD, «OTHOCUTECIIbHASA aTOMHasi Macca», «OTHOCUTECIIbHAsA MOJICKYJIApHas
Maccay, «MaccoBas J0JIA 3JICMCHTA»,

3HATh: MIPEIMETHI H3YUEeHHsI €CTECTBEHHOHAYYHBIX JUCLUIUIMH, B TOM YHCIIC XUMHUU; XUMUYECKUE CUMBOJIBI, UX Ha3BaHUS U IIPOU3HOIICHHE;
KJIaccu(UIUPOBATh BEIIECTBA [0 COCTaBy Ha MPOCTHIC U CIIOXKHBIC,
pa3nnYaTh: TeNa U BEIIECTBA; XUMHYECKUHN 3JIEMEHT M ITPOCTOE BEILECTBO;

OMHUCHIBaTh: (OPMBI CYIIECTBOBAHUS XMMHYECKHX JJIEMEHTOB (CBOOOIHBIC aTOMBI, IPOCThIC BEIECTBA, CIOXKHbBIC BellecTBa); Tabnuunyio ¢opmy Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
JJIEMEHTOB; MOJIOKeHHe deMenTa B Tabnuue JI. Y. MenaeneeBa, HCHONB3ys MOHATUS «IIEPUOMY, «TPYIIay, «JIAaBHAS MOArPYIIa», «[I000YHAs HOATPYIIIA»; CBONCTBA BEUIECTB (TBEPIBIX,
JKUJIKKX, Ta3000pa3HbIX );

0OBSCHATH CYIIHOCTh XMMUYECKUX SIBIICHHH (C TOYKH 3PEHHST aTOMHO-MOJICKYJISIPHOTO YYCHUsI) U MX IPHHIHITHAIFHOE OTINYUE OT QU3HYCSCKUX SIBICHHH;

XapaKTepPH30BaTh: OCHOBHBIE METOJBI M3YYEHHUs €CTECTBEHHBIX NUCLUIUINH (HAOIIONEHHE, HKCIIEPUMEHT, MOJCIHPOBAHME); BEIIECTBO IO €ro XWMHYECKOH (hopMmyse coriacHo IUIaHy:
Ka4eCTBCHHBII COCTAB, THII BEMIECTBA (IIPOCTOE WM CIOKHOE), KOIMUECTBEHHBI COCTaB, OTHOCHTEIIFHAS MOJICKYJISIPHAs Macca, COOTHOLIICHHE MACC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JOJIU
3JIEMEHTOB B BELIECTBE (AJISI CII0KHBIX BEIICCTB); POJIb XMMHUH (IIOIOXKUTEIBHYIO U OTPULATENBFHYIO) B KU3HHU YEIIOBEKA, apTyMEHTHPOBATh CBOS OTHOMICHHE K 3TOH Ipobiieme;

BBIYUCIIATH OTHOCUTEIIHLHYIO MOJIEKYJISIPHYIO MacCy BEIECTBA U MACCOBYIO JIOJII0O XUMHUYECKOTO JIEMEHTa B COCTUHEHUSX ;
MIPOBOJIUTh HAOIIOICHHS CBOWCTB BEIIECTB U SBICHUMN, MPOUCXOSAIINX C BEIICCTBAMU;
co0JII0IaTh MpaBHiIa TEXHUKH 0€30MaCHOCTH NP MPOBEACHIH HAOIOACHUIA U Ta0OPATOPHBIX OIBITOB.

MeTtanpeaMeTHbIE Pe3yabTAThI 00yYeHUS
VYyamuiicst ToKeH ymems:

OIIPENEeISITh IPOOIEMBL, T. €. YCTaHABINBATH HECOOTBETCTBHE MEKIY XKETaeMbIM H ICHCTBUTEIEHBIM;

COCTABJIATh CJIOKHBII [J1aH TEKCTa;

BIIaJCTh TAKUM BHJIOM H3JI0’KCHHUS TEKCTa, KaK [I0BECTBOBAHMUE;

0]l PyKOBOJCTBOM YUYHTEJs IPOBOJUTH HENOCPEICTBEHHOE HAOII0IeHUE;

10/ PyKOBOACTBOM YUYHTENsI 0OPMIIATH OTUET, BKIIIOUAFOLINIT ONMcaHKe HaOII0AEeHH s, €ro Pe3yJIbTaToB, BEIBOJIOB;

HCTIOJIb30BATh TAKOH BHUJ MBICIICHHOTO (MJI€aTbHOT0) MOJEIMPOBAaHHs, KaK 3HAKOBOE MO/ICIIMPOBaHUE (Ha MPUMEpe 3HAKOB XUMUYECKUX 3JIEMEHTOB, XUMHUUECKUX (Gopmyin);
HCTIOJIb30BATh TAKOH BHJ MAaTEPUATIBHOTO (IIPEIMETHOTO) MOCIHUPOBAHUS, KaK HU3HIECKOe MOICINPOBaHNE (Ha IIPUMEpe MOCITUPOBAHUS ATOMOB H MOJIEKYJI);
MOJTy4aTh XMMHUUECKYI0 HH(POPMALIUIO U3 Pa3IMYHBIX HCTOYHUKOB;

oIpeseNATh 0OBEKT U acIeKT aHalu3a U CHHTE3a;

OIPEAEeNsATh KOMIOHEHTHI 00BEKTa B COOTBETCTBHH C aCHIEKTOM aHaIM3a M CHHTE3a;

OCYILIECTBIIATh KAUECTBEHHOE U KOJIMUECTBEHHOE OIMCAaHHE KOMIIOHEHTOB 00BEKTa;

OTIPEAENATh OTHOLIEHUs 00BEKTA C IPYTHMHU 00BEKTAMH;

OTIPENIEIIATH CYNICCTBCHHBIC MPU3HAKN 00BEKTA.
Tema 2. ATOMBI XUMHYECKHX JIEMEHTOB (7 u)
ATOMBI Kak (hopMa CyIIeCTBOBaHHSI XUMHYECKHX 31eMeHTOB. OCHOBHBIC CBEJICHHUSI O CTPOCHHU aTOMOB. J[0Ka3aTenbCcTBa CII0KHOCTH cTpoeHHs: aToMoB. OnbiThl Pesepdopaa. [Tnaneraphas

MOJEJIb CTPOCHHUA aTOMa.

CocTaB aTOMHEIX AAEP: NPOTOHBI U HeﬁTpOHH. OTHOCHUTENBHAS aTOMHAas Macca. B3auMOCBSI3b MOHSTHI «IIPOTOHY, ((HeﬁTpOH)), «OTHOCHUTCJIbHAA aTOMHas Maccay.
H3menenune uncia IIPOTOHOB B A Ap€ aToOMa - 06pa303aHHe HOBBIX XUMHWYCCKHX 3JICMCHTOB.
H3menenne udmcia HefITpOHOB B AIp€ aroMa - 06pa30BaHI/I€ HU30TOIIOB. COBpeMeHHOS OIMpEACIICHUE MOHATHUA «XUMHYECKHHA dJIeMeHT». M30Tombl Kak Pa3sHOBUIHOCTU aTOMOB OJIHOTO

XUMHYECKOI'0 DJICMCHTA.

DnekTpoHsl. CTPOCHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKHX 37eMeHTOB Nel-20 mepuoguueckoit cucremsr [I. M. Menaeneea. [loHATHE O 3aBepIIEHHOM W HE3aBEPIICHHOM

3JIGKTPOHHOM CJI0€ (FHEPreTHUECKOM YPOBHE).

IMepuonnueckas cucreMa Xumudeckux eMenTos . . MenneneeBa u cTpoeHre aTOMOB: (DM3HYECKUH CMBICII TOPSAAKOBOIO HOMEPa 3JIeMEHTa, HOMepa IPYIIIbl, HOMepa IepHoa.



H3menenune uncia 3JICKTPOHOB Ha BHCIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOT'O DJIEMEHTA - O6pa30BaHI/Ie TIOJIOKUTEIIbHBIX U OTPHUIATCIIbHBIX HOHOB. I/IOHI)I, O6pa3038.HHI)Ie aToOMaMH1

MCTaJIJIOB U HEMETAJLJIOB. HpI/I‘lI/IHI)I W3MEHEHUS METAUTHICCKUX H HEMETAJUTMIECKIX CBOWCTB B nepuojax u rpymnmnax.

OO6pa3zoBanue OMHApHBIX coeanHeHuit. [TorsTre 00 HoHHOM cBsi3U. CXeMbl 00pa30BaHMs HOHHOM CBSI3H.

B3aumoselicTBue aTOMOB XUMHYECKHX 3JIEMEHTOB-HEMETAIIOB MEXKAY c000i - 00pa3oBaHue IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BelecTB. KoBaneHTHas HEMONApHAs XUMUYECKas CBA3b.
DJIEKTPOHHBIC ¥ CTPYKTYPHBIC (POPMYJIBI.

B3aumoneiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIy co00il - o0pa3oBaHne OMHApHBIX COCITUHEHHH HEMETaNIOB. DIEKTPOOTpPHLATEIbHOCTh. [loHATHE 0 KOBaJeHTHOM

MOJISIPHOMU CBSI3H.

BzanmoelicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAJIIOB MEKIY co00if - 06pa3013aH1/1e METAJIMYCCKUX KPUCTAJIOB. TloHATHE 0 METAITMYECKON CBS3H.
I[eMOHCTpaIH(IP[. Mopenu aToOMOB XUMHAYECKUX 3JIEMEHTOB. HepI/IOHI/I‘ICCKaﬂ CUCTEMa XUMUYCCKUX 3JICMCHTOB I[ . Menneneesa.

IIpenMeTHbIe PEe3VILTATELI 00VUCHHST

VYwyamuiics 10KeH ymems:

HCTIONB30BATh IIPH XapaKTEPUCTHKE aTOMOB IOHATHSA: «IIPOTOHY, «HEUTPOHY, «INEKTPOH», «XUMHUUECKUH 3JIEMEHT», «MAaCCOBOE UHCIIO», KH30TOID), «IIEKTPOHHBIA CIOH», «3HEPTeTUIECKUil
YPOBEHBY», «3JIEMEHTBI-METAILIBD), «3JI€MEHTBI-HEMETAIUIBD); IPH XapaKTEePUCTHKE BEIIECTB MOHATUS «MOHHAS CBA3bY, HOHBD), «KOBAJCHTHASI HEMOJSPHAs CBA3bY», «KOBAJIICHTHAS MOJSPHAs
CBSI3bY, «3NEKTPOOTPHLATEILHOCTDY, «BAICHTHOCTBY, «METAJINIECKAs! CBSI3b);

OIKMCHIBATh COCTAB U CTPOCHUE aTOMOB AJIEMEHTOB € MOPSAKOBbIME HOMepamu 1—20 B [lepuoauueckoit cucteme xumuueckux aemMeHToB J1. M. MenpaeneeBa;

COCTaBIJISITh CXEMBI PAaCHpeeTeHHs 3JEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI09Ke aTOMOB; CXEMbI 00pPa30BaHMs Pa3HBIX TUIIOB XUMUYECKOH CBA3M (MOHHOH, KOBAJICHTHOH,
METaJTTHYECKOM );

00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB XUMHIECKHX 3JIEMEHTOB (3apsI0B s/Iep ATOMOB, YHCJIa SIEKTPOHOB Ha BHEIITHEM 3JIEKTPOHHOM CJIO€, YHCJIO 3aII0THAEMBIX JJICKTPOHHBIX CIIOEB,
panuyc aToMa, 3J1eKTPOOTPUIATENEHOCT, METAJUTMYECKUE M HEMETAJUTMYECKUE CBOICTBA) B ITEpHOJIaxX U Ipymmnax (IIaBHBIX noArpymnmnax) [lepromuaeckoll CHCTEMBI XUMHUYECKUX 3JIeMEHTOB [l
W. MeHnpeneeBa ¢ TOUKH 3pe€HUsI TEOPUU CTPOCHUS aTOMa,

CPaBHUBAThH CBOMCTBA aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOASAIINXCS B OTHOM ITEPHO/IE WX I1aBHOI nmoarpymme [lepronnueckoii cucTeMsl XUMudeckux anemeHToB J1. V. MenzeneeBa (3apsaoB
A]iep aTOMOB, 4KCJa 3JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YHCJIO 3aI0HAEMbIX 3JIEKTPOHHBIX CJIOEB, PaJlyC aToMa, 3JIeKTPOOTPULATENbHOCTh, METAUINYECKUE 1 HEMETaJUINUeCcKue
CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHUX 3JIEMEHTOB T10 HX TOJIOXKeHUI0 B [lepronuueckoit cucteme xummdeckux aneMenToB 1. M. MenzaeneeBa (XMMHYECKH 3HAK, TOPSIIKOBEIA HOMED, TIEPHOI,
TpyIIa, MOATPYyIIa, OTHOCHTENbHAsT aTOMHAsi Macca, CTPOSHHE aToMa — 3apsj S/Apa, YUCIO HPOTOHOB M HEHTPOHOB B siipe, OOIIee YHCIO 3IEKTPOHOB, PACIPEAEICHNE 3IEKTPOHOB IO
JJIEKTPOHHBIM CIIOSIM);

OMPeNeNATh TUIT XUMHYECKOH CBSI3H 110 (hopMyJie BEIIECTBA;

MPUBO/IUTD IPUMEPHI BELIECTB € Pa3HBIMH THIAMH XHMHYECKOU CBSI3H;

XapaKTepH30BaTh MEXaHU3MBI 00pa30BaHUs KOBAJICHTHON CBS3H (OOMEHHBII), HOHHON CBSI3H, METAJUIMIECKON CBS3H;
YCTaHaBIUBATh MPUYHHHO-CIICACTBEHHbIE CBSI3H: COCTAB BEIIECTBA — TUIl XUMHYECKOW CBSI3H;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEITHHEHHI [0 BaJICHTHOCTH;

HAaXOJIUTh BaJECHTHOCTb JIEMEHTOB MO (hOpMyJie OUHAPHOTO COSMHEHHMS.

MertanpeameTHble pe3yJabTaThl 00y4eHuUst
Vyamuiicst ToMKeH ymems:

(bOopMyYIIMPOBATh TUIIOTE3Y MO PELICHUIO TPOOIIEM;

COCTABJIATH IUIAH BHINOJIHEHUS YUeOHOM 3a1au, peleHns npo0ieM TBOPUECKOr0 ¥ IOUCKOBOTO XapaKTepa, BBIMOJHEHHUS IPOEKTa COBMECTHO C YUHUTENEM;

COCTaBIISAITh TE3UCHI TEKCTA;

BJIJIETh TAKUM BHJIOM HM3JIOKEHHUS TEKCTA, KaK OIMCaHUE;

UCIIOJIB30BaTh TAKOW BHJ MBICJICHHOTO (M€aJIbHOTO) MOACITUPOBAHHUS, KaK 3HAKOBOE MOJIEIIMPOBaHHE (Ha IPHMEpe COCTaBICHHUS CXeM 00pa30BaHMsl XUMHUUECKOH CBS3N);
UCTIONIb30BaTh TAKOW BUJI MaTE€pUAIBHOTO (IIPEAMETHOT0) MOJICIUPOBAHUS, KaK aHAJIOT0OBOE MOJICIMPOBAHUE;

UCIOJIb30BATh TAKOH BU MaTEPUAIBHOTO (IIPEAMETHOT0) MOACIMPOBAHN, KaK (GU3MIECcKOoe MOENUPOBaHKe (Ha IpUMepe MOAIeIIel CTPOSHHSI aTOMOB);

OTIPEAENATh OOBEKThI CPABHEHUSI U ACTIEKT CPAaBHEHUS] 00BEKTOB;



o BBITIOJIHATH HEIIOJTHOC OHHOHHHeﬁHOC CpaBHCHHUE;
o BBIIIOJIHATH HETIOJTHOC KOMIUIEKCHOE CPaBHEHUE,
o BBITIOJIHATH IMOJTHOC OHHOHHHeﬁHOC CpaBHEHHC.

Tema 3. Ilpocrtbie BemecTBa (5u)

IlonoxxeHre MeTasIoB M HEMETAJIOB B MEPUOJUYECKON cucTeMe xuMudeckux 3rneMeHToB Jl. Y. MenzaeneeBa. BaxkHelue mpocThie BEIIECTBA - METAUIbL: KeJIe30, allOMUHHM, KaJbLUH,
MarHui, Hatpui, Kanuii. O01re pU3HIECKUE CBOMCTBA METALIOB.

BakHelilne mpocTeie BelIeCTBa - HEMETaUIbl, 00pa30BaHHBIE aTOMaMH KHCIOpPOJa, BOAOpPOJa, a3oTa, cepbl, (docdopa, yriaepoaa. CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K
00pa30BaHUI0 HECKOJBKHUX MPOCTHIX BELIECTB - aUIOTPONus. AJUIOTpOIHbIE Momudukanuu Kuciaopoaa, docdopa u onoBa. MeTauiMyeckue M HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEIECTB.
OTHOCUTENILHOCTD JENIEHUSI IPOCTHIX BEIIECTB Ha METAJUIBLI U HEMETAJUIBI.

IMocrosirHast ABoranpo. KomiuectBo BemectBa. Moib. Mossipaast Macca. MoJsipHBIA 00beM ra3000pa3HbIX BellecTB. KpaTHbIC eIMHUIIBI KOJIMYECTBA BENIECTBA — MIJUTUMOJb U KHJIOMOJIb,
MULTAMOJISIPHAS U KHJIOMOJISIPHASE MacChl BEIIECTBA, MUJUTUMOJISIPHBIN U KHJIOMOJISIPHBINA 00BeMBI ra3000pa3HbIX BEIICCTB.

PacueThl ¢ MCIIOIB30BaHHEM MOHITHI «KOJMYECTBO BEIECTBAY, «KMOJISIPHAS Maccay, «MOJIIPHBIA 00BEM ra30By, «IIOCTOSTHHAs ABOTaIpoO».

Pacuernble 3amaun. 1. BeruucneHne MOJSIpHOW MacChl BEIIECTB MO XUMHUYECKUM (GopMmyiaM. 2. PacdeTsl ¢ HCMOIb30BaHHEM HOHITHH «KOJIMYECTBO BEUIECTBA», «MOJIPHAS Maccay,
«MOJIIPHBIA 00BEM Ta30B», KIIOCTOSHHAS ABOTagpoy.

Jemoncrpanuu. HekoTopbie MeTayuIbl M HEMETAIIIBI KOJIMYECTBOM BerecTBa 1 Mok, Mozenb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHbIe pe3YJILTATHI 00YYeHUS
VYyamuiicst ToKeH ymems:
®  UCMOJb30BaTh MPU XApAaKTEPUCTUKE BEILECTB MOHATHS: «METAJUIBD), «IIACTUYHOCTHY, «TEIUIONPOBOJHOCTBY, «IJIEKTPONPOBOJHOCTBY, «HEMETAIUIBD, «AJUIOTPOIUS», «aJUIOTPOIIHBIC
BUZIOM3MCHCHHUS, T MOTU(DHUKAIIID,
ONKCHIBATh ITOJIOKEHUE PJIEMEHTOB-METAJJIOB U 3JIEMEHTOB-HeMeTasuioB B [lepuoanueckoii cucreme xuMmudeckux anemeHToB . 1. Menneneesa;

KJIacCH(UIUPOBATH MPOCTHIE BEIIECTBA Ha METAIIJIBI M HEMETAILJIbI, DJIEMEHTBHI;

OMpEeAEeNsATh NPHHAUISKHOCTh HEOPIraHMYECKUX BEIECTB K OJJHOMY U3 H3yUYEHHBIX KJIACCOB — METaJIIbl M HEMETaJUIbL;

JIOKa3bIBaTh OTHOCHTEIBHOCTD JICJICHHUSI IPOCTHIX BEIIECTB HA METAJLTBI M HEMETAJLIBI;

XapakTepu30BaTh 00IIHe pHU3NUECKUE CBOICTBA METAJIJIOB,;

yCTaHaBIMBATh IPHYMHHO-CIICICTBEHHBIE CBSI3H MEX]Ly CTPOCHHEM aTOMa M XUMUUECKOH CBS3BIO B IPOCTHIX BEIIECTBAX — METAIaX M HEMETalax;

00BSCHATH MHOTOOOpa3He MPOCTHIX BEIIECTB TAaKUM (paKTOpOM, KaK aIOTPOIHS;

OINHUCHIBAaTh CBOMCTBA BEIIECTB (Ha MPUMEpPax IPOCTHIX BEIIECTB — METAaUIOB U HEMETAJUIOB);

co0uro1aTh MpaBHiIa TEXHUKK 0€30MacHOCTH TP MPOBEASHUN HAOII0IeHNH U 1a00paTOPHBIX OIBITOB;

HCTIOJIb30BATh PH PEIICHUH PACYETHBIX 33/1a4 MOHATHUS: «KOJMYECTBO BEIIECTBAY, «MOJIb», KIOCTOSHHAsI ABOTa/IpO», KMOJIIPHAS Macca», «MOJISIPHBIH 00BEM I'a30By», KHOPMAJIbHBIE YCIOBU»;

®  [POBOJIHUTH PACUCTHI C UCITOIH30BAHUEM MMOHATHIT: «KOJIUYESCTBO BEUICCTBA», MOJIIPHAS MACCay», «MOJISIPHBINA 00BEM Ta30B», KIIOCTOSIHHAS ABOTAIPO».
MeTanpeaMeTHbIE Pe3yJIbTAThI 00yYeHHsI
VYyamuiics JOMKeH ymems:
®  COCTaBISITh KOHCIIEKT TEKCTA;
CaMOCTOSTENHHO UCIIOIB30BATh HETIOCPEACTBEHHOE HAOIIOICHHE;
CaMOCTOSTENHHO OPOPMIISITH OTYET, BKIIIOYAIOIIHI OTIMCAHNE HAOIOIEH S, €T0 PEe3yJIbTATOB, BHIBOJIOB;
BBITIOJIHSTH TIOJTHOE KOMILIEKCHOE CPaBHEHUE;
BBIMIOJIHSITH CPABHEHHE 110 AHAIOTHU
Tema 4. CoennHeHUs XUMHYECKHX IJ1eMeHTOB (16 u)
CreneHs okucieHus. OnpeneneHne CTeIIeHH OKHCIICHHS 3JIEMEHTOB [0 XUMIUYecKoi (opmyie coequuerns. CocraBieHne GopMysl OMHAPHBIX COSNUHEHU, 0OmMiA crtoco0 WX Ha3bIBAHMUS.
BunapHble coeTMHEHUS: OKCHIBI, XJIOPUIbL, cynbuasl U ap. Cocrapnenne ux Gopmyn. [IpencraBurenn OKCHIOB: BOJa, YIVICKUCIBII Ta3 M HEramleHas U3BeCcThb. [IpecTaBUTENN JIETYYHX BOJOPOIHBIX
COCIMHEHHI: XJIOPOBOAOPO.I i aMMHUAK.



OCHOBaHI/IH, X COCTaB U Ha3BaHUI. PaCTBOpI/IMOCTL OCHOBaHUH B BOJIE. Ta6HI/IHa PaCcTBOPUMOCTH T'MAPOKCHUIOB U coJieii B BOZC. HpeIICTaBI/ITeJII/I IeI0ueH: TUAPOKCUIbI HATPUs, KaJlusd U

KaJIbIIys. [ToHsATHE 0O KAaYECTBCHHBIX peaKknusix. I/IHZ[I/IKaTOpBI. N3menenue OKpaCK1 UHAUKATOPOB B MEJI0YHON cpene.

PEUICTOK.

Kucnotsl, ux cocras u Ha3Banus. Knaccuduxanus kuciot. [IpeactaBurenyt KUCIOT: cepHasi, CONAHAs U a30THas. MI3MeHeHne OKpacKH WHANKATOPOB B KHCIOTHOH cpeze.

Count KaK MPOM3BOIHBIC KUCIOT H OCHOBaHUiA. MIX cocTaB v Ha3BaHUs. PacTBOpUMOCTH cojieii B Boje. [IpeacTaBuTenu coeit: XIIopua HaTpus, KapOoHat u (ochaT KaabIus.

AmopbHbIe 1 KPUCTAJUTHYECKUE BEIIECTBA.

MexMoTeKyIApHbIe B3aUMOACHCTBHA. THITBI KPUCTAUTMYECKUX PELIETOK: HOHHAS, aTOMHAsI, MOJIEKYJISIpHAs U MeTalIndecKasi. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THUIIOB KPHCTAJUIMYECKUX

BeI].[eCTBa MOJICKYJISIPHOTO U HEMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUI BEIIECTB MOJICKYJIAIPHOI'O CTPOCHUA.
YucTteie BCIICCTBA U CMCCH. HpHMepLI JKUIKUX, TBEPABIX U l"a3006pa3HLIX cMeceid. CBOMCTBA YUCTHIX BCIICCTB U cMmeceit. MIx coctaB. MaccoBast 1 00beMHast JI0JIM KOMIIOHCHTAa CMECH. Pacqum,

CBA3aHHBIC C UCITIOJIb30BAHUEM ITOHATHA JOJIA.

Pacuérnbie 3agaun. 1. Pacuer MaccoBoit 1 00bEMHOMN /0JIeH KOMIIOHEHTOB CMECH BEIEeCTB. 2. BBIYMCIEHHE MAacCOBOH JIOJIM BEIIECTBA B PACTBOPE MO M3BECTHON Macce pacTBOPEHHOIO

BEIIECTBA U Macce pacTBOpUTEN. 3. BrruncineHne Maccsl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOIMMBIX I IPUTOTOBIICHUS OTIPEACIICHHOW MacChl PacTBOPa C U3BECTHOM MAacCOBOH 0JeH
PacTBOPEHHOTO BEIECTBA.

Jemoncrpauuu. O6pa3ubl OKCHIOB, KUCIOT, OCHOBAaHUH H coJieil. Moaenn KpHCTaJUIMYeCKUX PELIeTOK XJIOpHAa HaTpus, anmasa, okcuaa yriepona (IV). Cnocolsr pasmeneHus cmecei,

JUCTHIIALNSA BOJBI.

JlaGopaTopHbie oNbITHI. 1. 3HAKOMCTBO ¢ 00pa3LaMHy BEIIECTB pa3HbIX KiaccoB. 2. Pasnenenue cmeceii.
IIpakTHyeckass padora Ne 3.AHanu3 NOYBHI U BOABL.
IIpakTyeckasi padora Ne 4.IIpurorosieHue pacTBopa caxapa ¢ 3alaHHOI MaccoBO J10Jel paCTBOPEHHOTO BEILECTBA.

IIpeaMeTHBIE PE3VIbTATHI 00YYEHHUSI

Yyamuiics 10KEeH ymems:

HCIOJIB30BaTh IIPU XapaKTCPHUCTHUKE BCIIECTB IMOHATHA: «CTCIICHb OKHMCICHHUA), «BAJICHTHOCTH)», KOKCHUIBD>, «OCHOBAHHWA), (IICIOYN», KKAYECTBCHHAA pPCAKUIUA», KHHOAUKATOP», KKHACIOTBD?,
«CKHCJIOPOACOACPKAIINE KUCIIOTBD, «6CCKI/ICJ'[0p0,HHBIC KUCJIOTBI», «KHUCJIOTHasdg Cpeaa», «IIejlo4vHas cpenar, ((HCﬁTpaJ'II:Haﬂ cpema», «mKajia pH», «CoJIny, ((aMOpq)HBIC BCIICCTBA»,
CKPUCTAJUIMYCCKUE BCIICCTBAY, KKPUCTAIIIMYECKASA PEUICTKA», «MOHHAA KPUCTAJUIMYCCKasA PCIIETKa», «aTOMHAas KPUCTAJUIMYECKaAsA PCIICTKa», «MOJICKYJIApHAd KPUCTAJUIMYECKAsA PEUICTKa»,
CMETAJIINYCCKAA KPUCTAJITIMNYCCKasA PEIICTKa», KCMECH»

KJ'laCCI/I(bI/IIII/IpOBaTL CJIOJKHBIC HECOPTIaHWUYCCKHUE BEUICCTBA 110 COCTaBY HAa OKCHJIbl, OCHOBAHUA, KUCJIOTBI U COJIM; OCHOBAaHMA, KUCJIOTHI U COJIM 110 PaCTBOPUMOCTH B BOAE; KMCJIOTHI [T0 OCHOBHOCTHU
1 COACPIKAHUIO KUCJI0PO/Ja,

OTIPEAENSATh NPUHAUISKHOCTh HEOPTaHMYECKUX BEIIECTB K OJJHOMY M3 M3yUYEHHBIX KJIaCcCOB (OKCHIBL, JIETyYHe BOJOPOAHBIE COSIMHEHNS, OCHOBAHUSI, KHCIIOTHI, COJIH) IO (hopMyJIe;

OINHUCHIBATh CBOWCTBA OTAENBHBIX IpeCTaBUTEN e OKCHIOB (Ha MpUMepe BOJbI, YIJIEKHCIIOTO ra3a, HeraleHoH U3BECTH), JIETyYHX BOJAOPOIHBIX COSIMHEHU (Ha MpUMepe XJIOPOBOIOPOaa U
aMMuaKa), OCHOBaHMH (Ha IpuUMepe TMAPOKCHAOB HATPUS, KW U KAJIBLKs), KACIOT (Ha MpUMepe CEepHOM KHUCIOTHI) M CoJiel (Ha IpuMepe XJIOpHa HaTpus, kapOoHaTa Kanblws, dpocdara
KaJbLus);

ONpeeIATh BaIEHTHOCTh U CTENICHb OKUCIIEHHS JIEMEHTOB B BELIECTBAX;

COCTaBIISITh (POPMYJIBI OKCHIIOB, OCHOBAHHI, KHCJIOT U COJICil M0 BAJICHTHOCTSIM U CTEICHSIM OKHCIICHHUS DJIEMEHTOB, a TAKKe 3apsaaM HOHOB, YKa3aHHBIM B TAaOJIHIE paCTBOPUMOCTH KHCIIOT,
OCHOBaHUU U COJICH;

COCTAaBJIATh Ha3BaHUA OKCUIIOB, OCHOBaHHfI, KHUCJIOT 1N coneﬁ; CpaBHUBATh BAJICHTHOCTL U CTCIICHb OKUCJICHUA; OKCUAbl, OCHOBAHUS, KUCJIIOTHI U COJIM 110 COCTABY;
HUCIIOJIBb30BaTh TaGJ’II/IHy PACTBOPUMOCTHU 1A OIIPEACIICHUS PACTBOPUMOCTHU BECUICCTB;

YCTaHaBJIMBAaTh ITCHETUYECKYIO CBA3b MEKAY OKCUAOM U THAPO-KCUAOM U HaO60pOT; MPUYUHHO-CJIIEACTBEHHBIC CBA3H MEXKIY CTPOCHHUEM aTOMa, XHMHYECKOH CBI3BIO M THIIOM KpHCTaJIHPI‘IeCKOfI
PECHIETKU XUMHUYICCKUX COCHHHSHHﬁ;

XapakTe€pUu30BaTh aTOMHBIC, MOJICKYJISIPHBIC, HOHHBIC METAJUIMICCKHUE KPUCTAJUIMICCKUE PCIHICTKU; CPEAY paCTBOPA C MOMOUIBIO ITKAJIbL pH,
NPUBOAUTH IPUMEPLI BEHIECTB € Pa3HBIMU TUIIAMU KpHCTaHJ'IPI‘IeCKOﬁ PEHIETKHU;

MPOBOAUTH HaGJ’IIOZ[eHHSI 3a CBOMCTBAMH BEIIECTB U ABJICHUAMU, IIPOUCXOAANIUMHU C BEIIECTBAMU,

COGHIOIIaTI) npaBujia TEXHUKHU 06e30ImacHOCTH IpH IIPOBEACHUN Ha6HIOI(eHHfI " OIIBITOB;

HCCIIC0BATh Cpeay pacTBOpa € MOMOULIBIO HHAUKATOPOB,; S3KCIICPUMCEHTAJIbHO pa3jindaTh KUCJIOTHI U HICJIOYH, ITOJIb3YSACh HHAUKATOPaAMU;



° HCIOJIb30BaTh IPH PEHICHUHN PACUCTHBIX 3a/lav MOHATHUA «MacCoOBast A0JI 3JIEMCHTA B BEUIECTBE», «MacCOBast 10JIs1 paCTBOPEHHOT'O BEIIECTBaA», «00BeMHast J0JIsA ra3006pa3H0r0 BCIICCTBaA»,

®  TIPOBOJWTH PACUETHI C UCIOIB30BAaHNEM HOHATHH «MaccOBast IO 3JIEMEHTA B BEIIECTBE», «MaccoBas J0JIsI PACTBOPEHHOTO BEIIECTBA», OOBEMHAasI JOJIS ra3000pa3HOTO BENIECTBAY.
MeTtanpeaMeTHbIe pe3y/1bTaThbl 00y4eHHsI
VY4amuiics NOIKeH ymems:

COCTAaBJISITh HA OCHOBE TEKCTa TAOJIHMIIBI, B TOM 4KCie ¢ TpuMeHeHueM cpeacts UKT;
0J1 PYKOBOJICTBOM YUHTEJISI IPOBOUTH OMIOCPEIOBAHHOE HAOIIOACHHE
0/1 PYKOBOJICTBOM YUHUTEJISI OPOPMIISATH OTUET, BKITIOUAIONIHIA OMIMCAaHUE SKCIIEPUMEHTA, €ro Pe3yJIbTaTOB, BHIBOJIOB;

OCYIICCTBIISATh MHAYKTUBHOE 0000IIeHHE (OT €AMHUYHOTO JOCTOBEPHOIO K OOLIEMY BEPOSTHOCTHOMY), T. €. ONPEACTATh OOIIME CYIIECTBEHHBIC NMPU3HAKK OBYX M 0Oojiee OOBEKTOB M
(buKCUpOBaTh UX B (hOpME HOHSATHS HIIH CY)KACHHUS;

®  OCYIIECTBIITh ACAYKTUBHOE 0000IIeHHe (MOABECHHE SOMHHYHOTO IOCTOBEPHOrO MOJ 00llee JOCTOBEpHOE), T. €. aKTyaln3UpOBaTh IOHATHE WIH CY)XICHHE, U OTOXACCTBILSITH C HUM
COOTBETCTBYIOLINE CYIIECTBEHHBIE IPU3HAKU OJHOTO MK O0Jiee 00BEKTOB;

®  OmpeaessATh aCHEeKT KJIACCU(PUKAIUH;
®  OCYIICCTBJIATH KiIacCU(UKALHUIO;

®  3HATh U HCIIOJB30BATh Pa3IHYHbIE (DOPMBI IPEACTaBICHHS KIacCU(BHUKAINN.

Tema 5. H3MeHeHusl, Npoucxoasilue ¢ Bemecrsamu (12u)

TlonsiTue sBNeHM Kak M3MEHEHHUH, TPOUCXOAAIINX C BEIIECTBAMU. SIBIICHNS, CBSI3aHHbBIC C N3MEHEHNEM KPUCTAJUTMYECKOTO CTPOCHHS BEIECTBA MIPU IIOCTOSTHHOM €TI0 COCTaBe, (PU3HIECKHe
siBiieHus1. Ou3nvecKkue SBIeHHs B XUMHH: TUCTHULIINS, KPUCTAJUTH3aLis, BEITApUBaHUE U BO3TOHKA BEIECTB, IEHTPU(YTHpOBaHHE.

SIBneHus, CBAI3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, - XUMHYECKHE peakuu. [Ipu3Haky U yCIIOBUS IPOTEKaHHUs XUMHYECKHX peakuuil. [ToHaTHe 00 3K30- M SHIOTEPMUYECKHUX PEaKIHIX.
Peakiuu ropeHus Kak 4acTHBIN ciy4dail 9K30TepMUUYECKUX PEaKIii, IPOTEKAOIUX C BbIJCICHUEM CBETA.

3aKoH COXpaHEHHsI MacChl BeleCTB. XMMUYECKUE ypaBHEHUs. 3HaUeHHEe HHACKCOB U K03 duuuenToB. CocTaBlIeHHe ypaBHEHUH XUMUYECKHUX PEaKIHil.

Pacders! MO0 XMMHYECKUM ypaBHEHHSAM. Pemrenne 3amad Ha HaXOXJCHHE KOJMYECTBA BEUIECTBA, MACCHI MM 00BbEMa MPOMYKTA PEaKIUH 110 KOJIMIECTBY BEIIECTBA, Macce MIH O0BEMY
HCXOIHOTO BeIIecTBa. PacdeTsl ¢ MCHONB30BaHWEM MOHSTHS «IOJTT», KOTJa MCXOJHOE BEUIeCTBO JAHO B BHJE PAacTBOpa C 3aJaHHONH MacCcOBOW JOJIEH PAacTBOPEHHOTO BEIIECTBA WM COAEPKUT
ONpEENEHHYIO JOII0 PUMECEH.

Peakunu pasznoxxenus. [lonstue o ckopoctu xXuMHudeckux peakuuil. Karanuzatopsl. @epMeHTHI.

Peaxuun coequuenus. Karanurinueckue v HekataauTHdeckue peakuun. OOpaTHMble 1 HEOOPaTHMBIE PEAKIIUH.

Peakiuu 3aMerieHus. DIEKTPOXUMUYECKHH psl HAIPSHYKEHUH METaJlIOB, €ro UCIOJb30BaHHUE I NPOrHO3UPOBAHMS BO3MOXKHOCTH NMPOTEKAHUS peakUUi MEXIy MeTallaMU U pacTBOpaMU
KUCJIOT. Peakiiuy BEITECHEHUsI OTHMX METAJUIOB U3 PACTBOPOB UX COJIe IPyTHMH MeTalJIaMu.

Peakin oomeHa. Peaknuu Helfitpanu3sanuu. Y ClIoBUs MPOTEKAHUS peakinii 0OMeHa B pacTBOpax J0 KOHIIA.

THIBl XUMIYECKUX peaknui (M0 MPU3HAKY «IHCIIO M COCTaB MCXOAHBIX BEIIECTB U MPOIYKTOB PEaKIUM») Ha IPHMepe CBOMCTB BOABL PeakIus pas3ioikeHus - 3IeKTPOIHN3 BOABL Peakim
COEIMHEHHS - B3aNMOJICHCTBHE BOABI C OKCHAAMH METAJUIOB M HEMETa/LIOB. [IoHATHEe «THIPOKCHIBD). Peakiim 3aMemeHus - B3anMOICHCTBHE BOJBI C IEMOYHBIMHI U MIEIIOTHO3EMEIbHBIMHI METaIAMH.
Peaxmnu oOMeHa (Ha mpuMepe THAPOIN3a Cyab(puaa ATFOMUHAS  KapOuIa KabIns).

Pacuérnble 3aga4u. 1. Beraucnenne mo XUMHYECKHM ypaBHEHHSIM MacChl MM KOJMYECTBA BEIIECTBA 110 M3BECTHOI Macce MM KOJNMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIONINX B PEAKIHIO
BEILIIECTB WJIM MPOJAYKTOB peakiuu. 2. BerumciieHne macchl (KOJMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKlMM, eCJIM M3BECTHa Macca MCXOJHOTO BELIECTBA, COJACPIKAILETO OMPEICTICHHYIO OO0
npuMeceil. 3. Berancienne Macchbl (KOIMUecTBa BEECTBa, 00beMa) MPOIyKTa PEeakiiy, eClld H3BECTHa Macca pacTBoOpa U MaccoBast A0JIsl PACTBOPEHHOIO BEIIECTBA.

IIpeaMeTHbIE Pe3YAbTATHLI 00YYEHMS |
VYyamuiics JOMKeH ymems:

o KJ'IaCCI/I(bI/IIII/IPOBaTL XUMHYCCKUE PEAKIINU ITO YUCITY U COCTaBy UCXOJHBIX BEHIECTB U NPOJAYKTOB PEAKIINH; TEILIIOBOMY 3(1)(1)eKTy; HanpaBJICHUIO ITPOTEKAHUA PCAKIINH; YHaCTUIO KaTajan3aTopa,

o HUCIIOJIb30BaTh TaGJ’II/IHy PACTBOPUMOCTU IJId OIIPEACICHHUA BO3MOKHOCTU MPOTCKAHUSA peaKHI/Iﬁ 06M8Ha; BHCKTPOXI/IMI/I‘ICCKI/Iﬁ pAan HaHpSI)KeHI/Iﬁ (aKTI/IBHOCTI/I) METAJUIOB ISl ONIPELCIICHUSA
BO3MO’KHOCTH IPOTEKAHUSA peaKHI/Iﬁ MEXAYy ME€TaJJIaMH U BOAHBIMU PAaCTBOPpaMU KUCIIOT U coneﬁ;

Ha6HIOIIaTI) 1 ONMMCBHIBATH NPU3HAKU U YCIIOBUSA TCUCHUSA XUMHUYCCKUX peaKHHﬁ, JCJIaTh BBIBOJbI HA OCHOBAHHH aHaJIu3a HaGIIIOIIeHI/Iﬁ 3a OKCIEPUMEHTOM;

MIPpOBOAUTL PACUCTBI II0 XUMHUYECCKHUM YPABHCHUAM Ha HAXOXKJICHUE KOJIMYCCTBA, MACChl HUIIN o0bema IpoAyKTa pe€aKluu IO KOJIMYECTBY, MacCCE€ UIIU 061>eMy HUCXOJHOro BCHICCTBaA, C
HCHOJIb30BAHUEM IMOHATUS «OJISD», KOrJa UCXOAHOC BEUIECTBO JaHO B BUJIC pacTBOpa € 3aJaHHOW MacCOBOM /:(oneﬁ PaCcTBOPEHHOI'O BEIIECTBA UIIK COACPIKUT OIPEACICHHYIO JOJII0 HpHMeceﬁ.



MeTtanpeaMeTHbIe pe3y/1bTaThbl 00y4eHHs
Ydamuiics NOIKeH ymems:

®  COCTaBIIAITh HA OCHOBE TEKCTA CXEMBI, B TOM 4HcIiIe ¢ mpuMeHeHneM cpencts UKT;

CaMOCTOSITEIBHO OOPMIIATE OTUET, BKJIIOYAIOIINN ONMHCAHHE YKCIIEPUMEHTA, €r0 Pe3yIbTaToB, BEIBOIOB,;

HCIIOJIB30BATh TAKOHM BU MBICIIEHHOTO (MI€aJIbHOT0) MOAEIUPOBAHMUS, KaK 3HAKOBOE MOJICIUPOBAaHUE (Ha IPUMEPE YPaBHEHUH XUMHYECKUX PEAKIINN);
pa3nu4ath 00BEM U collepKaHUE OHATHH;

pa3iIu4aTh poJOBOE U BUIOBOE TIOHSITHUS;

OCYILECTBIISTH POJOBUIOBOE OIIPEACICHIE NOHATHH.

Jemoncrpauuu. I[Ipumepsl GU3HUECKUX SBICHUH; a) IUIaBieHue mapaduna; 6) audy3us TYIIUCTHIX BEIIECTB C TOPSAIICH JIAMIIOUKHA HaKaduBaHUsS. [IpuMepbl XUMHYCCKHX SBICHHU: a)
ropeHre Maruus; 0) B3aMMOJCHCTBHE COJITHOM KHUCJIOTBI C MPaMOPOM WJIM MeEJIOM; B) moJiyueHue ruapokcuaa meau (I1); T) pacTBopeHue MoJiydeHHOro TMAPOKCHIA B KHCIOTaX; J) B3aMMOJACHCTBUE
okcuaa meau (I1) ¢ cepHO¥ KMCIOTOM MPH HarpeBaHKUHM, €) pa3JIoKCeHHEe IepMaHTaHaTa KaJlus; )K) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METa/IaMU.

JlaGopaTopHsble onbIThI. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUs BOJBI M CIIUPTA [0 MCYE3HOBEHMIO MX Karlellb Ha (GuibTpoBaibHOI Oymare. 4. OKucIieHHE MEIH B IIAMEHH CHUPTOBKU HIIH
ropesiky. 5. [loMyTHeHME U3BECTKOBOIT BOJIBI OT BBIIBIXAEMOT'0 YIJIEKHCIIOro ra3a. 6. [lomydeHue yriekuciaoro rasa B3auMOACHCTBUEM COIBI U KHCIOTHL. 7. 3aMenieHre MU B pacTBOpPE XJIOPHIA MEIH
(II) sxene3om.

IIpakTHyeckass padora Ne S.IIpu3Haku XUMHUECKUX PEAKILU.

IIpenMeTHbIE Pe3VJILTATHI 00YYEHHS !
Yyammiics 10KEeH ymems:

e  oOpamarhcs ¢ J1abopaTOpHBIM 000PYAOBAaHHEM U HArPEeBATEIbHBIMK MTPHUOOPAaMHU B COOTBETCTBHHM C TIPABUIIAMU TEXHUKH 0€30MaCHOCTH;
BBITIOJIHSTD MPOCTEHIIINE TPHUEMBI paOOTHI € 1TAOOPATOPHBIM 000PYIOBAHHUEM: JIAOOPATOPHBIM LITATUBOM; CIIMPTOBKO;

HaOII0/1aTh 32 CBOMCTBAMH BEILECTB U SIBJICHUSMH, IPOUCXO/SIIIMMHE C BEI[CCTBAMHE;

OIUCHIBATh XUMUYECKHI IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJHOTO) SI3bIKA U SI3bIKA XUMUH,

JIeIaTh BBIBOBI IO PE3yJIbTaTaM MMPOBEAEHHOTO IKCIIEPUMEHTA;

TOTOBUTH PAaCTBOPHI C ONPEAETIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO BEIIECTBA;

®  [IPUTOTOBUTH PACTBOP U PACCUUTATH MAcCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIECTBA.
MeTtanpeaMeTHbIe Pe3yabTATHI 00yUeHUs
Vyamuiicst ToMKeH ymems:

CaMOCTOSITEBHO UCIIONIF30BATH ONIOCPEAOBAHHOE HAOIOACHHE.

Tema 6. Teopusi 21eKTPOJIUTHYECKON TUCCONMAMHI U CBOICTBA KJIACCOB HEOPraHMYECKUX COeJUHEeHU (22 u)

[ToHsTHE 00 DIEKTPOIUTHUCCKON AUCCOIMAIMU. ODJICKTPOJUTHI M HEICKTPOIUTH. MeEXaHH3M TUCCONHMAIMK DJCKTPOJIMTOB C PA3IHUYHBIM THUIOM XHMHUYeckou cCBsi3u. CTeneHb
JNEKTPOTUTUICCKON auccoruaiui. CUIbHBIC U clIa0ble 3JEKTPOIUTHL.

OCHOBHI)I@ IOJIOKECHUA Teopvm 3HeKTpOHI/ITI/I‘{eCKOI>'I JUCCOIIrUALIN. I/IOHHbIe ypaBHeHm{ peaKum‘/i. yCJ'[OBI/lﬂ l'[pOTeKaHI/Iﬂ pealcuym O6MeHa Me)Kle 3J'ICKTpOJ'lI/ITaMI/I J10 KOHIIa B CBETC HOHHBIX
MpeICTaBIEHU.

Knaccuduxkanus HOHOB 1 MX CBOMCTBA.

Kucnotel, ux wraccupukanms. Jucconmanus KUCIOT M WX CBOWCTBA B CBETE TEOPHH DIEKTPOJIUTHUYECKOH Iucconranuy. MONEeKyIsIpHbIC W HOHHBIE YPaBHEHUS PEaKIUil KHCIOT.
B3auMmoneiicTBie KUCIOT C METalIaMU. DIIEKTPOXUMUYECKUH Psll HAMPSHKCHUH MeTayuioB. B3zamMopeiicTBHEe KHCIOT ¢ OKCHIAMH METaJUIOB. B3amMopjelcTBHE KHCIOT ¢ OCHOBAaHHSMH - PEAKIHS
HeWTpanu3anun. BzanMoneiicTBre KUCoT ¢ consimu. Vcmosb30BaHe TaOIUIIbI PACTBOPUMOCTH IS XapaKTEPUCTUKUA XUMHUCCKUX CBOUCTB KUCIIOT.

OcHoBaHus, UX Kiaaccudukarus. Jluccoruanns OCHOBaHHHA W WX CBOWCTBA B CBETE TECOPHHU DIICKTPOJUTHUECKON AMCCOIHAIINK. B3anuMoaeHCTBHE OCHOBAHUI C KHCIOTaMHU, KUCIOTHBIMH
OKCHIaAaMU H COJISIMH. I/ICI'IOIII)SOBaHI/Ie TaGJ’lI/IL[l)l paCTBOpHMOCTI/I JJIs XapaKTepI/lCTI/IKI/I XUMHUYCCKUX CBOﬁCTB OCHOBaHHﬁ. Pasnomelme HepaCTBOpHMbIX OCHOBaHI/Iﬁ l'lpl/l HaneBaHI/II/I.
Con, ux KiaccuuKalys U AUCCOLNALUS PA3IMYHBIX TUIOB couieif. CBOWCTBA COiell B CBETE TEOPUH NIEKTPOIUTUYECKOH Iucconuayi. B3anMoaelicTBie coseil ¢ MeTauiaMu, YCIOBHS MTPOTEKaHUs
9THX peaknuii. BzanmoaelcTBre coleil ¢ KuCI0TaMu, OCHOBAaHUSIMH M COJISIMH. VIcronb30BaHMe TaOIHUIIBI PACTBOPHMOCTH JUTS XapaKTEPUCTUKN XHMUYECKUX CBOHCTB COJIEH.

O06o0mIeHNE cBeIeHnH 00 OKCHIaX, UX KIacCH(PUKAIIH U XUMAYECKUX CBOHCTBaX.
I'eneTnveckue psiibl METAIUIOB M HEMETAIUIOB. [ eHeTHYECKast CBA3b MEK/Ty KllacCaMH HEOPTaHUIECKUX BEIIECTB
OKHUCITUTEIBHO-BOCCTAHOBHUTEIILHBIC peakini. OKUCIHUTEb M BOCCTAHOBHUTEIb, OKUCICHUE H BOCCTAHOBIICHHUE.



Peaxiiuu monHoro 0o0OMeHa M OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIC peakuuu. CocraBnieHue ypaBHeHI/Iﬁ OKHCJIUTCIIbBHO-BOCCTAHOBUTECIIbHBIX peaKIII/Iﬁ METOAOM BJICKTPOHHOTO Oasanca.

CBoiicTBa MPOCTHIX BEMIECTB - METAUIOB H HEMETAJUIOB, KUCIIOT M COJICH B CBETE MPE/ICTABICHUIN 00 OKHCIUTEILHO-BOCCTAHOBUTEIBHEIX Mpolieccax. [IpeqMeTHBIE Pe3yabTaThl 00VUEHHS:
VYyamuiics 10KeH ymems:

UCIOJIB30BaTh IIPU XapaKTEPHCTHKE IPEBPAILECHHI BELIECTB HOHATHS: «PACTBOPY», «IJIEKTPOJIUTHYECKAs IUCCOLMALMUS», «ICKTPOIUTBDY, «HEIIEKTPOIHUTHI», «CTEHECHb JUCCOLUALIMN»,
«CHJIBHBIC 3JICKTPOJIUTBI», «CIA0bIe 3JEKTPOJIUTHIY, KKATHOHBDY, «QHHOHBD), «KUCIOTHI», «OCHOBAHUA», «COJIN», «MOHHBIC PEAKIMN», «HECOIe00Pa3yIoLIUe OKCUIBY, «COoJeo0pasyoIue
OKCH/[IbI», «OCHOBHBIC OKCHIbD», «KHCIOTHBIE OKCHABDY, «CPEIHHE COJIM», KHUCIbIE COJN», «OCHOBHBIE COJN», «TCHETHYCCKHH PsI», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKLIUI»,
«OKHUCJIUTEIIbY, «BOCCTAHOBUTEIIbY, KOKHCIICHHUEY, «BOCCTAHOBIICHHEY;

OIIMCHIBAaTh PACTBOPEHHE KaK (PM3NKO-XUMHIECKHH IIpoLecc;

WIITIOCTPUPOBATH IPIMEPAaMH OCHOBHEIE ITOJIOKEHHUS TEOPUH dJIEKTPOIUTHIECKON UCCONNANNH; TCHETHIECKYIO B3aHMOCBSI3b MEXK/Ty BEIleCTBaMH (IIPOCTOE BEIIECTBO — OKCHJ — THPOKCHT
— COJIb);

XapaKTepH30BaTh OOIIME XMMHYECKHE CBOICTBA KUCIOTHBIX W OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHMH M COJEH C MO3UIMI TEOPHH SJIEKTPOIUTUYECKOH AUCCOLMAIMU; CYIIHOCTH
EKTPOIIUTHUECKON TUCCOLMAIINHI BEIIECTB ¢ KOBAJICHTHOW ITOJIPHOH M1 MOHHOHM XMMUYECKOH CBS3BI0; CYIIIHOCTD OKHCIIMTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHiA;

NPUBOAUTE NPUMEPHI peaKum‘z’I, TNOATBEPKAAOIUX XUMUYECKUE CBOMCTBA KUCJOTHBIX U OCHOBHBIX OKCHUJ0B, KHUCJIOT, OCHOBaHWU U COHeﬁ; CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIAY OCHOBHBIMU
KjlacCaMH HEOPTaHUYICCKUX BEIICCTB,

KJ'[aCCI/I(bI/IIII/IpOBaTL XUMHYCCKUE PCAKIIUU 1O «KU3MECHEHUIO CTereHel OKUCICHUS OJICMCHTOB, 06p3,3yIOIlII/IX pearupyronue BEUeCTBa»,

COCTaBJIAATh YpaBHCHUA 3HeKTp0HI/ITI/IquK0i/’I Jucconranr KHUCIIOT, OCHOBaHHWU U coneﬁ; MOJICKYJIAPHBIC, MOJHBIE U COKPAILICHHBIE MOHHBIC YpPaBHCHUS peaKL[I/Iﬁ C Y4aCTUEM DJJIEKTPOJIMTOB;
YpaBHEHHA OKUCIIUTEIIbHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ, HCIIOJIB3Ys METO/ 3JICKTPOHHOTO 6ancha; YpaBHECHUA peaKHHﬁ, COOTBETCTBYIOIIHNX MOCIICA0BATCIIBHOCTHU («IICHO‘{KC))) npeBpameHI/Iﬁ
HECOPraHNMYCCKHX BEIICCTB Pa3IM4YHBIX KJIIACCOB;

OIIPEACIATh OKUCIIUTEIL U BOCCTAHOBUTEIIb, OKMCIICHUE U BOCCTAHOBJIICHHUE B OKHCIIUTEIIbHO-BOCCTAHOBUTE/IBHBIX PEAKIINUAX
YCTaHaBJIMBaTh NPUYUHHO-CIIEACTBCHHBIC CBA3H: KJIaCC BEIICCTBA — XUMHUYECKHUE CBOMCTBa BCIIICCTBA,

Ha6.IIIO,HaTL 1 ONMCBIBATH PEAKIINU MEXAY IJICKTPOJIMTAMHU C ITIOMOIIBIO €CTECCTBEHHOT'O (pyCCKOFO Ui pO,HHOI‘O) A3BIKA U A3bIKAa XUMHU,
MPOBOJAUTH OIIBITHI, IOATBEPKAAOINNE XUMUYICCKUE CBOICTBAa OCHOBHBIX KJIAaCCOB HEOPraHN4YE€CKUX BEUICCTB.

MeTtanpeaMeTHbIe Pe3yabTATHI 00yUeHUs
Vyamuiicst ToMKeH ymems:

JieTTaTh TOMETKH, BBITUCKH, TUTHPOBAHNE TEKCTA;
COCTaBIIAITH JAOKIIA];

COCTaBIISITh HA OCHOBE TeKCTa rpadMKH, B TOM 4Hcie ¢ mpuMeHeHneM cpencts UKT;
BJIA€Th TAKUM BUJIOM H3JI0JKCHUS TEKCTa, KaK PACCyXkKJCHHUE;

HCTIONB30BAaTh TAaKOH BHUJ MBICICHHOTO (MAEaTbHOTO) MOJENMPOBAHMS, KaK 3HAKOBOE MOJENMpPOBaHME (HA NMPHMEpe YpaBHEHMI pPeaKIui JUCCOIMAINH, HOHHBIX YPaBHEHHH peakIui,
MOy pEaKIHi OKHCICHHUA-BOCCTAHOBIICHNS);

pa3nuyaTh KOMIIOHEHTHI J0Ka3aTelbCTBa (TE3HC, apryMEeHTHI U (JopMy JOKa3aTeNIbCTBA);

OCYILECTBIIATh NPSAMOE UHAYKTHBHOE 10Ka3aTeNIbCTBO.
JemoHncTpanuu. McneiTanne BEIIECTB M X paCTBOPOB Ha 3JIEKTPOIPOBOAHOCTh. 3aBUCUMOCTb AJIEKTPOIIPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHLIEHTpaluK. B3aumopeiicTBue 1iHKa ¢ cepoi,

coJsIHO kucnotoit, xnopunom menu (11). 'openne maruus.

JlabopaTopHble OnbITHI. 8. Peakiyu, XxapakTepHbIe 7151 pACTBOPOB KUCIIOT (COSTHOM UM cepHOM). 9. Peakuinu, xapakTepHble )il paCTBOPOB IeJ0UeH (THApOKCHI0B HAaTpus uitk Kamus). 10.

[TonydeHue u cBoiicTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMmep rugpokcua meau (II). 11. Peakiuu, xapaxktepHsle Ui pacTBOpOB cojiel (Hanpumep, 1uid xnopuaa meau (11)). 12. Peakiuu, xapakTepHble
JUTSL OCHOBHBIX OKCHJIOB (HampHMep, Ui OKcuia Kansnus). 13. Peakium, XxapakTepHbIe UIS KHCJIOTHBIX OKCHAOB (HaIpuMep, A YTIIEKHUCIIOT O Tasa).

IIpakTHyeckas padora Ne 6. CBoHCTBa KHCIIOT, OCHOBAaHHH, OKCH/IOB U COJIEH.
[paxTyeckas padora Ne 7. PenieHue sKkCriepuMeHTaIbHBIX 3a7a4.

IIpenmeTHbIe pe3yabTaThl 00yYeHUs
VYyamuiics 10KEeH ymems:

obpamtarecs ¢ 1abopaTopHbIM 000pYIOBAaHUEM U HarpeBaTeIbHBIMU IPUOOPAMHU B COOTBETCTBUH C IPaBHJIAMU TEXHUKU 0€30M1aCHOCTH;



BBITIOJIHATH r[poc*reﬁume TIPUEMBI O6paHICHI/I$[ C J'Ia60paTOpHLIM O60py£[OBaHI/IeMZ J'[a60paTOpHI)IM ITaTuBOM, CHHpTOBKOfI;
Haﬁﬂ}OﬂaTL 3a CBOMCTBaMH BEIIECTB U SABJICHUAMH, IPOUCXOAANIUMU C BEIICCTBAMU,

OIIMCHIBATh XUMHUYECKHH 9KCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMUM;
®  jenaTh BBIBOABKI IT0 Pe3yIbTaTaM IPOBEICHHOTO HKCIICPHMEHTA.
MeTtanpeaMeTHbIe pe3y/1bTaThl 00y4eHHsI
VY4amuiics NOIKeH ymems:
®  OmpenensATh, UCXOAs U3 ydeOHOU 3a1aun, He0OX0IUMOCTh HEMOCPEACTBEHHOTO MITH OIIOCPEI0BAHHOTO HAOMIOAEHNS;
®  CaMOCTOSITENbHO (hOPMHPOBATH IPOTPAMMY 3KCIEPUMEHTA.
TPEBOBAHUSA K YPOBHIO NIOAI'OTOBKH BBIITY CKHUKOB.
BoinyckHHK HayuuTes:

* OIIICHIBATH CBOMCTBA TBEPBIX, KUIKHUX, TA3000pa3HBIX BEIIECTB, BBIACISAA UX CYIIECTBEHHbIE IPU3HAKH;

* XapaKTepHU30BaTh BEUIECTBA IT0 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, yCTAaHABIMBATh IPHIMHHO-CIIEICTBEHHBIC CBSI3M MEXK/y JaHHBIMH XapaKTePUCTHKAMH BEIIECTBA;

* PacCKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX IOHATHH «aTOM», «MOJIEKYJIa», «XHMHIECKHH dJIEMEHT», KIIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY , «BAJEHTHOCTHY, UCIIONB3YsI 3HAKOBYIO CUCTEMY
XHMHH;

* n300paXkaTh COCTAB MPOCTEHIINX BEIIECTB C IIOMOLIBI0 XUMUIECKUX (OPMYII M CYITHOCTh XMMHUYECKHX PEAKIUI C TOMOIIBI0 XUMUYECKUX YPaBHEHUIH;

* BBIYUCIIIT OTHOCHTEINIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAKXKE MACCOBYIO JIOJII0 XMMUUECKOTO 3JIEMEHTa B COSTMHEHHUSX JUIS OLIEHKU HX IPAKTUYECKON 3HAYNMOCTH;

* CPaBHHUBATH [0 COCTAaBY OKCHJIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KITacCU(HUIIPOBATH OKCUABI M OCHOBAHUS IO CBOWCTBAM, KHCIIOTHI U COJIH IO COCTAaBY;

* IIOJTb30BATHCS Ta0OPATOPHEIM 00OPYAOBAHUEM M XUMHIECKOH MOCYI0H;

* IPOBOJIUTH HECIOKHBIE XMMUYECKUE OINBITH U HAOMIONEHHS 3a N3MEHEHUSIMU CBOMCTB BEIECTB B IPOIECCE UX MPEBpaNIeHHH; cOOMI0AATh MpaBUia TEXHHKN 0€30MacHOCTH MU MPOBEACHUI
HaOJIIOJICHHI U OIBITOB;

* pa3In4aTh SKCIEPUMEHTAIBEHO KHCIOTHI | IEN0YH, NONB3YICh HHAUKATOPAaMHU; OCO3HAaBAaTh HEOOX0IUMOCTh COOJIOICHHS Mep 0€30MIaCHOCTH MPU 00pALIEHUH ¢ KHUCIOTaMH U IEJI0YaMH.

* pacKpbIBaTh CMBICH epuoauueckoro 3akoHa [I. 1. Menneneesa;

* ONUCHIBATh M XapaKTEePU30BaTh TAOINYHYIO GOpMY MEPHOTNYECKON CHCTEMBI XUMHYECKHX JJIEMEHTOB;

* XapaKTepHU30BaTh COCTaB AaTOMHBIX SIEP U pacIpeie/IeHHe YHCIIa HIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIBIX ITEPHOI0B IIEPUOANIECKOH CHCTEMBL, a TAKXKE KaIus
U KaJbIHS;

* pa3IMYaTh BUBI XHMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOISIPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO M METAIUNTNIECKYTO;

* 300paXkaTh HMEKTPOHHO-HOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHIECKIMH CBSI35IMH Pa3HOTO BUJA,;

* BBISIBIISITH 3aBUCHMOCTD CBOWCTB BELIECTB OT CTPOCHHS MX KPUCTAUTMYECKUX PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJLIMIECKHX;

* XapaKTepHU30BaTh XUMHUYECKHE IEMEHTHI 1 UX COCAMHEHHS Ha OCHOBE ITOJIOKEHHUS SJIEMEHTOB B IEPHOANYECKOH CHCTEME U 0COOEHHOCTE! CTPOCHUSI NX aTOMOB;

* XapaKTepHu30BaTh HaAyYHOE ¥ MHUPOBO33PEHYECKOE 3HAUCHUE MEePHOJMIECKOTO 3aKOHA M IEePUOANYECKOH CHCTeMBbl XMMHUUYecKuX 31eMeHToB /1. . MeHneneesa; * 00BSCHATh CyTh XUMHYECKHX
MPpOLECCOB U UX MPUHLIHUITUAIIBHOC OTIINYHUE OT (1)1/13PILICCKPIX;

* Ha3bIBaTh IPH3HAKH U YCIOBHS IIPOTEKAHNS XMMHUECKIX PEaKIIHH;

* YCTaHABIMBATh NPUHAUIEKHOCT XUMHIECKOH PEAKIHH K ONIPEAENIEHHOMY THITY 1O OJJHOMY M3 KITaCCU(HUKAIIMOHHBIX IIPH3HAKOB: 1) 110 YHCITy ¥ COCTaBY MCXOIHBIX BEIIECTB U IIPOTYKTOB PEAKIINU
(peakiuy COeMHEHNS, Pa3lIOKEHHs, 3aMEICHUs] 1 0OMeHa); 2) 110 BBIISJICHUIO MM MOTJIOMCHNIO TEIUIOTH (PEaKIuy YK30TEPMUIECKHE M SHAOTEPMHUIECKHE); 3) 0 N3MEHEHHUIO CTETICHEll OKHUCIEHHS
XMMHYECKHUX 3JIEMEHTOB (PEaKINN OKHCINTEIFHO-BOCCTAHOBUTENBHEIE); 4) 1T0 00paTUMOCTH TIpoliecca (peaknuy 00paTUMbIe H HeOOpaTUMELE);

* COCTABIIITh YPaBHEHMS SJIEKTPOJUTHYECKOM MAMCCOIMAIMM KHCIIOT, INEeJOodYel, cojell; MONHbIE W COKpaméHHbIE WOHHBIE YpPaBHEHHs peakiuii oOMeHa; ypaBHEHUS OKHCIHTEIBHO-
BOCCTaHOBUTENBHBIX PEaKIUi;

* MPOTHO3MPOBATH MPOIYKTHI XUMHUECKHUX PEaKIHii 1Mo (opMyTaM/Ha3BaHUSIM HCXOTHBIX BEIICCTB; ONMPEACIATh HCXOAHBIC BELIECTRA MO (hopMyiaM/Ha3BaHUAM MPOIYKTOB PEaKIIUH;
¢ COCTaBJIATh YPABHCHUS peaKum‘/i, COOTBETCTBYOLIUX IMOCJIEA0BATCIIbBHOCTH («uenoqlce») npeBpameHMﬁ HECOPraHM4YCCKUX BEUICCTB PA3JIMYHBIX KJIaCCOB,

¢ BBIABJIATH B IIPOLECCE DKCIIEPUMEHTA ITPU3HAKHU, CBUACTEILCTBYIOIINE O IPOTEKAHUU XHUMHUYECKOMN peaKkunu;

* IPUTOTOBIISITH PACTBOPHI C ONIPEAENIEHHOI MacCOBOH JI0MIeH pacCTBOPEHHOTO BEIIECTBA;

* OIIPE/EIIATH XapaKTep CPeIbl BOJHBIX PACTBOPOB KHUCIIOT U MIET0UEH 110 N3MEHEHUIO OKPACKU HHUKATOPOB;

* IPOBOJIUTH KAYECTBCHHBIC PEAKIINH, TIOATBEPKIAIOIINE HAJIMYHE B BOJHBIX PACTBOPAX BEIIECTB OTACNILHBIX HOHOB



¢ onpeACIAThL NPUHAUICIKHOCTh HCOPTAHNYCCKUX BEIICCTB K OJHOMY U3 U3YUCHHBIX KHaCCOB/prHHZ MCTaJJIbl U HEMETAJJIBI, OKCUIbI, OCHOBaHHs, KUCJIOThI, COJIH,
¢ COCTaBJIATH q)OpMyJ'H;I BCIICCTB 110 UX HAa3BAHUAM,

¢ ONpEACIATh BAJICHTHOCTD U CTCIICHb OKHMCIICHUS 3JICMCHTOB B BCIECTBAX

* COCTaBJIATH (POPMYJIBI HEOPTAaHMYECKUX COCAMHEHUH 110 BAJICHTHOCTSIM M CTETICHSM OKHCJICHHUS DJIEMEHTOB, a TAKXKE 3apsiaM HOHOB, yKa3aHHBIM B TaOJIHIIC pACTBOPUMOCTH KUCIIOT, OCHOBAaHHI U
coJiei;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX M XUMUYIECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJIOB M HEMETAJUIOB) U UX BBICIINX OKCHIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOT'O U TPETHETO
MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUICCKUE CBOWCTBA, XapaKTePHBIC JUIS TPYIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUICCKUE CBOWCTBA, XapaKTEPHBIC /IS KAKIOTO U3 KITACCOB HEOPTaHMUYCCKHUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJICH;

* IPUBOJIUTH NPUMEPHI PEaKLUi, ITOATBEPHKIAIOIIMX XUMUYECKHE CBOMCTBA HEOPraHMUECKUX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAHUHN U COJIEH;

* OTPENeIATh BEIIECTBO-OKUCIHUTENb 1 BEIIECTBO-BOCCTAHOBUTENb B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLIUX;

* COCTABIATh OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIN OaaHC (A1 M3yYEHHBIX PEaKnuii) IO MPEII0KEHHBIM CXEMaM PEaKIIHiA;

¢ [IPOBOIUTH HaGOpaTOpHLIC OIIBITHI, IOATBEPKAAOINEC XUMUYECKNUE CBOMCTBa OCHOBHBIX KJIACCOB HCOPraHN4Y€CKUX BCIIECCTB,
BbInyCKHUK MOJYVYUT BO3MOKHOCTH HAaYVYUTHCH:

* PaMOTHO 00paIIaThCs C BEMIECCTBAMHU B IIOBCETHEBHOW JKU3HU,

* 0OCO3HABaTh HEOOXOIMMOCTH COOIOICHHS ITPABIJI SKOJIOTHYECKH OE30ITaCHOTO ITOBE/ICHNS B OKPY>Karowlei IPUPOJHON cpere;

* MIOHUMATh CMBICIT U HEOOXOIUMOCTb COOJTIOICHHS IPEAMUCAHUIMA, TIPEITaraeMbIX B HHCTPYKIIHAAX MO MUCIIOIb30BAHHIO JICKAPCTB, CPEJCTB OBITOBOM XUMUH U JIP.;

* ACIOJIL30BATh MPHOOPETEHHBIC KITFOUCBBIC KOMIIETCHTHOCTH TPH BBIMOJHEHUH UCCIIEIOBATENILCKIX MPOCKTOB 0 M3YUYECHHUIO CBOWCTB, CIIOCOOOB MOTYUCHHS U PACIIO3HABAHHUS BEIICCTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3Ys CPEICTBA YCTHOM M MUCEMEHHOW KOMMYHHUKAIIMH ITPH paboTe C TeKCTaMH y4eOHHKA U JOTIOJTHUATEIBHOM JINTepaTypoid, CIpaBOYHBIMH
TaOIHLIAMH, TIPOSBILATE TOTOBHOCTB K YBRKEHHIO MHOM TOYKH 3pEHHS IIPH 00CYKACHIH PE3yJIbTATOB BHIIIOIHEHHOH PabOTHL;

* 0OBEKTUBHO OIICHUBATH WH(POPMAIMIO O BEHIECTBAX M XMMHUYECKHX NPOILECccaX, KPUTHYECKH OTHOCUTBHCA K ICEBIOHAYYHOW WH(OpMAIMU, HEOJOOPOCOBECTHOW peKiiame, Kacaromencs
WCIIOJIb30BAHUS PA3INIHBIX BEIIECTB.

* 0CO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUH AT IPAKTUUECKON e TeIbHOCTH YeJIOBEKa;

* ONUCHIBATh H3YyUSHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI JIOTHKY CHCTEMHOTO aHAIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOTNYECKON CUCTEMbI XUMUYECKHX DJIEMEHTOB JUIsl 00BSICHEHHS M TIPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh NH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM YIIIyOJICHUsI 3HAHUH 00 UCTOPUH CTAaHOBJICHHUSI XUMHYECKOI HayKH, €€ OCHOBHBIX MOHATHH, MEPHOJUIECKOTO 3aKOHA KaK OJHOTO U3
Ba)KHEHMIINX 3aKOHOB MPUPO/IBL, @ TAKKE O COBPEMEHHBIX JOCTHKEHHUAX HAyKHU U TEXHUKH.

* COCTaBIISITh MOJICKYJISIPHBIE ¥ OJTHBIE HOHHBIC YPAaBHEHUS MO COKPANIEHHBIM HOHHBIM yPaBHEHUSIM;

* IPUBOAUTH IPUMEPHI PEAKIHNHi, TIOATBEPKIAIOIINX CYIECTBOBAHUE B3aHMOCBSI3H MEX/y OCHOBHBIMH KJIACCAMH HEOPTAaHWIECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3yIbTaThl BO3AEHCTBHS Pa3INIHbBIX (PaKTOPOB HA H3MEHEHNE CKOPOCTH XUMHIECKOH peaKmum;

* IPOTHO3UPOBATH PE3yJIbTaThl BO3AEHCTBHS Pa3IMIHEIX (JaKTOPOB Ha CMEIIEHHE XUMHYIECKOTO PABHOBECHSL.

* IPOrHO3UPOBATh XUMHUUECKHE CBOICTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOEHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA NPOSIBIATH OKHCIUTEIbHbBIE WIIM BOCCTAHOBUTEbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCICHHUS 3JIEMEHTOB, BXOSIIUX B €0 COCTaB;

* BBIABIISTH CYIIIECTBOBaHHE '€HETHUECKON B3aMMOCBA3H MEXKAY BEIIECTBAMH B PSLy: MPOCTOE BELIECTBO — OKCUJ — THIPOKCH] — COJIb;

* OPraHU30BbIBATh, IPOBOAUThH YUEHHUYECKUE MIPOEKTHI 110 UCCIEIOBAHUIO CBOMCTB BEILIECTB, MMEIOLINX BAXXHOE MIPAKTHUECKOE 3HAYECHHE.

Kanenodapno — memamuueckoe naanupoganue no xumuu no npocpavme O.C.1abpuenana

No Paznen, Tema [Tnanupyemsle pe3yabTaThl OJeMEeHTBI Jara
coaepkaHus* MIPOBEICHUS

n/ Inan/paxt
II

XapakTepucTHKa pAYI

OCHOBHBIX BH/IOB

ACATEIBHOCTH PerynsrusHbie Ilo3HaBarenbHbIE KomMyHuKaTUBHbIE JIngHocTHBIE

(IIpeaMeTHEII pe3ynbTaT)




HNEPBOHAYAJIBHBIE XUMMWYECKHWE ITIOHATHSA (10 YHACOB).

1 HHCcTpyKTaX 10 3HaTh: OCHOBHBIE CraBar yuebHble 3a1aqn | CaMOCTOATEIHHO BBIACISIOT U DopMyIHpYIOT COOCTBEHHOE Dopmupyror OCHOBHBIC TIOHATHS:
(1) | 16 Haypoke MOHATHS, yMeTh: Ha OCHOBE COOTHECEHMS (bopmyupyroT MHEHHUE U HO3UIIMIO, 3a1al0T OTBETCTBEHHOE seujecmea, ceolicmea
xumun.IIpenver HCTIONB30BATh TIOHATHS TOTO, [103HABATEIbHYIO 1IeNh BOIPOCHI OTHOIIIEHHE K YICHUIO eeujecms, npeomem
XHMHUH. BemecTtBa | Ipu XapaKTepHUCTHKE 9TO YK€ U3BECTHO U Xumu.
BEILECTB YCBOEHO
00y4aloIUMHUCS, U TOTO,
4TO €I HE U3BECTHO
2 Ipespaienue 3HaTh onpeseneHue Crapar yueOHble 3a1auit | CaMOCTOSITENILHO BBIICISIOT U DopMyITHPYIOT COOCTBEHHOE Dopmupyror Tonstue o
(2) | Bemects. Pois (U3MYECKHX M XMMHYECKUX | HA OCHOBE COOTHECCHUS (dopmynmupyroT MHEHHE U CTaBST HOHATHBIC OTBETCTBEHHOE (3nuecKuX 1
XMMUH B XKU3HH SIBJICHUH, TPU3HAKH TOTrO, YTO YK€ U3BECTHO, | I103HABATEJbHYIO LE/b UL HapTHEpa IOHSATHA OTHOILCHHE K y4ele XUMUYECKHX SIBICHUAX
YeJIoBeKa. XUMUYECKHX PeaKIuii, U TOTO, YTO HE U3BECTHO U UX OTIIMYHE
YCIIOBUSI M TSUCHHS JIOCTHKEHVST XUMUH 1
peaKIuH. HCIOJIb30BaHUE.
Hcropus
BO3HHUKHOBEHUS H
Pa3BUTHS XUMUH
3 IIpakTuyeckas 3Harb:00muenpa- Lenenonaranue u dopmupoBanue 1. I[InanupoBanue 1.MotuBauus HayuyeHuss | OCHOBHBIE IIOHATHS:
(3) | pabora Nel: BHJIa pabOTHI B XUM TUIAHUPOBAHUE MMO3HABATENILHOM 1eH MpaKTHYecKoi paboTe 1o MPEIMETY XUMHUS 0bwue npasuia
«IIpuémpr KabuHeTe; yMeTh: peaMeTy 2.Pa3BuBaTh 4yBCTBO pabomul 8 XUMUYECKOM
oOpartueHus ¢ 00pararscst co cru 2.Pa3perenne KoHGIHKTA rOpJOCTH 3a KabuHeme, npuémul
11a60paTOpHBIM PTOBKOH ¥ CO CTEK- 3.YmpaBieHue noBeieHueM poccuiickyio obpawjerust co
000pynoBaHUEM. JITHHOW TOCYI0# napTHepa XHUMHUYECKYIO HAyKy CRUPMOBKOU, Npuémul
Crpoenue 3.HpaBcTBeHHO- obpawjerus co
TJIAMEHIY. 9THYECKOE OI[CHUBAHUE CMEKIAHHOU NOCYOOIL.
4 Iepuomeckas YMeTh Ha3bIBATh: CraBUTh y4eOHBIE LIETN CpaBHUBATS, DopMynpyeT COOCTBEHHOE BeicTanBaer Oo6o3HaueHne
(4) | cucrema XMMUYECKHE DIIEMEHTHI 10 KJIacCU(pUIIUPOBATH U MHEHHUE U HO3UIHIO COOCTBEHHOE IIEIOCTHOE | XMMHUYECKHX
XUMUYECKHX HX CHMBOJIaM, IEPHOABI 00001math (hakThl U SABICHHS MHPOBO33pEHHUE anemeHToB. Ob1iee
JJIEMEHTOB. OobIIINe U Majble, 3HaKOMCTBO CO
3HaKu TPYIIbI H IOATPYIIIBI CTPYKTYPOH TaOIHIIBI
XUMHUYECKHUXJTIC (T7aBHBIE U TOOOYHBIE) JI.11.Menneneena:
MEHTOB. 3naTh 3HaKu nepBbIxX 20 MIEPHOJIBI U TPYIIIIEL.
9JIEMEHTOB.

5 XuMHYECKHE 3HaTH/IIOHUMATS - Crapst u popmymupytor | IIposiBisitor ycToitamBeIit (opMyTHpYyIOT COOCTBEHHOE DopmupoBanue Xummgeckas opmyia,
(5) | dopmysr XUMUYecKue NOHAMUA: npobieMy ypoka, y4eOHO — MO3HABATEIbHBII MHEHHE ¥ TO3HIIHIO, 3a1al0T OTBETCTBEHHOTO HHJEKC, KOdD OHIHEHT,
OTHOCUTENBHEIE OTHOCHTENbHASI aTOMHAS U | CaMOCTOSTENBHO HHTEpeC K HOBBIM 3HAHHUSAMU BOIPOCHL, CTOST NOHSATHBIC I7IsI | OTHOIICHHS K yYEHUIO 3aIlUCH U YTeHUE

ATOMHBIE ¥ MOJIEKyJIIpHas Macca, CO3/1AI0T aJITOPHTM croco0aM pereHus 3a1a4 IapTHepa MOHATHS HCTIONB3YS CIELHAIbHO thopmy.

MOJIEKYJISIpHBIE xumuyeckas Gopmyna JIeSTEILHOCTH TIPU nonoOpaHHble cpenctBa. | OTHOCHTENbHAsS

MAcCCBL YMmeth PEIICHUU IPOOIeMBI YMeHue O1eHHUTb aTOMHAsI Macca.
-onpeodensimy: padoTaTh I10 IUIaHy, CTENeHb ycrexa Wil OTHOCHUTENbHAS

KaueCTBCHHBIN 1
KOJIMYECTBEHHBIN COCTaB
BEIECTBA IT0 XUMHUECKOMN
(opmyre

-BbIYUCTSAMD .
OTHOCHUTEIILHY IO
MOJICKYJISIPHYIO Maccy

Heycrexa cBoeit
JESTEIEHOCTH

MOJIEKYJISIpHast Macca.
3aKoH MOCTOSIHCTBA
cocTaBa




BCIICCTBA,

6 Pacuétsl ‘YMeTb BBIMUCIAT CoCTaBIATh IIaH CTpouTh JTOTHIECKOe ‘YMmeTsb paboTats B rpymnme ®dopmupoBarsb Bsruncnenue
(6) | nmoxummueckoi MAacCOBYIO JI0JIIO pelIeHus pobIIeMbl paccyxkIeHHe OTBETCTBEHHOE OTHOCHTEIBHON
dopmye. XHMUYECKOTO JJIEMEHTA 10 yCTaHaBIUBATh IIPU OTHOIIIEHHE K yuehe MOJIEKYJIIPHOH MacChl
hopmyIie coeHeHHs. YHHHO-CJIE/ICTBEHHYIO CBS3b BEIIIECTBA, MACCOBOH
JI0JIU 3JIEMEHTa B
XAMUYECKOM
COEIMHEHUH.
VYcraHoBieHue
npocTteiieii (opMyIIbl
BEIIIECTBA 110
MAaCCOBBIM JIOJISIM.
7 BasieHTHOCTS. 3HaTh onpe/eneHue CocTaBIsTh IUIaH Co3naBarh CXeMaTHIeCKHe ‘YcraHaBIMBaTh M CPaBHUBAThH Oco3HaBaTh BanentHocTs
(7) | Omnpenenenne TIOHSATHS «BAaJICHTHOCTBY. PpelIeHus TpoOIeMBbl MOJIEITH pa3Hble TOYKU 3pEHHS U JeaTh | HOTPeOHOCTH K (ompenenenue),
BAJICHTHOCTH 110 ‘YMeTh onpenenirh MIPaBUIIbHBINA BHIOOP caMo00pa30BaHUIO orpezeneHue
¢dopmyie B BaJICHTHOCTE 110 (hopMmyIe, BQJICHTHOCTH I10
OMHApHBIX cocrosmieii u3 IByxX thopmye.
COEJIMHEHUSIX. 9JIEMEHTOB Cpencrtsa
UKT
IIpe3enTanus
«Ilonsartue o
BAJICHTHOCTH
8 CocraBieHue YMerb coCTaBIATh CocTaBnsTh MIaH Co3aBarh cXeMaTHYeCKHe VYcranaBnuBaTh U CpaBHUBATh Oco3HaBaTh Cocrasnenue hopmy
(8) | xummyeckux (hopMyBI 110 pelieHust IpoOIeMBbl MOZeNH pasHble TOYKU 3pEHUS U [iefaTh | HOTPEeOHOCTH K I0 BaJICHTHOCTU.
(dopmyn o BAJICHTHOCTH. IIPaBIIIBHBII BEIOOD camo00pa30BaHUIO IIpe3enrarus
BAJICHTHOCTH. «Ilonsartue o
BaJICHTHOCTI
9 3akperuieHue ‘YMeThb IpUMEHSTH CaMoCTOSTETEHO Vcrons30BaTh 3HAKOBO- DopMyIHpOBaTE COOCTBEHHOE dopmMupoBats y Penrenne 3anad n
(9) | 3nammiiu 3HAHHS, YMEHUS H HABBIKI a/IeKBAaTHO OIIEHUBATh CHMBOJITYECKHE CPEJICTBA, B MHEHHE U HO3HIHIO; ydamuxcst yae6HO- YIpasKHeHUH 110
YMEHHI TIPH BBIIOTHEHUH IPaBUILHOCTD TOM YHCIIE MOJEU U CXEMBI 2.Y4uTHIBaTh Pa3HbIe MHEHHS M103HABaTeIbHBINA JTAaHHOU TeMe.
TI0 TeMe TPEHUPOBOYHBIX BBITIOJTHEHNUS ACHCTBUS M | U1 peLIeHHs 3a/1a4; 1 HHTEPECHl ¥ 000CHOBHIBATh HHTEpeC K HOBOMY IMoxroroBka k
«Bsenenue. YIpa)KHEHUH U 3a1aHHI. BHOCUTbH HEOOXOAUMBIE COOCTBEHHYIO HO3HIIHIO; yueOHOMY MaTepHalry 1 KOHTPOJIBbHOHU padoTe.
INepBoHaYaTBLHBI KOPPEKTHBBI B croco0aM pemeHus
e HCIIOJHEHHUE KaK 10 HOBOI 4acTHOM 3amaun
XUMUYECKHEe X0y €ro pealn3aniH,
TIOHATHS. TaK U B KOHIIE

JICWCTBHSL.




10 | KourtpoabHas ‘YMeTb NIpUMEHSTh CamocTosTenbHO Hcnonb30BaTh 3HAKOBO- DopMyIHpoBaTh COOCTBEHHOE dopmuposars y Cpencrsa
(10) | padora Ne 1 mo 3HAHHS, YMEHUS ¥ HABBIKH, | aJeKBaTHO OI[CHHBATh CHMBOJITYECKHE CPEJICTBA, B MHEHHE U TO3HIIHIO; ydamuxcst y4eOHo- UKTxk,p. Ne 1.
TeMe «BBeneHne. | MOIyYeHHBIC B IPaBUILHOCTD TOM YHCJIE MOJEIHU U CXEMBI 2.Y4uTHIBaTh pa3Hble MHECHHS M103HaBaTeIbHBINA 1 4ac.
IlepBoHayasbHBlE | XOJEU3YUYEHMS TaHHOM BBINIOJIHEHUS ACHCTBUS U | I peLleHHs 3a/1a4; U UHTEpeChl 1 000CHOBBIBATH HHTEPEC K HOBOMY
XUMHYECKHE TEeMBI, TIPY BHIIOIHEHUU BHOCUTbH HEOOXOAUMBIC COOCTBEHHYIO IO3HIIHIO; yueOHOMY MaTepuairy U
TIOHSATHS». KOHTPOJIEHOM PaboTHL. KOPPEKTHBBI B crocob6aM pemeHus
UCIIOJIHEHHE KaK MO HOBOH 4acTHOM 3a1a4u
X0y €ro pealu3amiH,
TaK U B KOHIIE
JIENCTBHUSL.
TEMA Ne 2. ATOMbBI XUMHNYECKUXJ3JIEMEHTOB (9 uacos).
1 OcHOBHBIE 3HaTh CTpOEHHE aToMa, CaMocCTOATENBHO CraBat u OTcTanBaTh CBOIO TOUKY DopmupoBanue ITnanerapHas Mozenb
(11) | ceemenwus o COCTaB aTOMHOTO si7Ipa, 00HapYKUBAIOT U ¢dopmyHpyroT 3peHHs, IPUBOIUTH HHTEepeca CTPOGHUS aTOMa.
CTPOEHUH aTOMa. ompe/ieeHUue H30TOIIOB, dopmynupyoT npobiaeMy ypoka, apryMeHTbL, I0TBEPKIAs HX K KOHKPETHOMY CocraB aToma:
TPU BHJA U3IIy4EHHs, npobiemy. CaMOCTOSITENILHO cbakTami. PasHuaTh B yCTHOI XMMHYECKOMY JJIEMEHTY | SApO (IPOTOHEL,
oIpe/ieIeHIe OHATHS CO3/1aI0T AITOPUTM HEWUTPOHBI) U
" pedr MHEHHE, J0Ka3aTenbCTBa,
«XMMUYECKHH dIIEMEHT». JIeATEeNbHOCTH IIPU 9JIEKTPOHBL.
peleHr: po0IeMbl TULIOTEbL. M3otoms!.
XuMuueckuit
anemeHT. CpezacTaa
UKT
Juck
«CtpoeHue
aToMay
2 CrpoeHue YMmerb Y4UTBIBAIOT NPaBUIIO B Beionparor  ocHoBanmst u | JloroBapmBaroTcs o Onpenensor cBo0 OneKTpoHHast
(12) | omeKkTpPOHHBIX coCmasnamy: CXeMBbl IUIAHUPOBAHHU U KPUTEpHU 171 KIIacCH(pUKaIuu COBMECTHOH IesITebHOCTH, JIMYHYIO TIO3ULHIO, 000JI0uKa aTOMa.
0001109eK CTPOEHHUS AaTOMOB TIEPBBIX KOHTpOJIe criocoda IIpeoOpa3oBbIBaTH MIPUXOJIAT K 001IeMy aJIeKBaTHYIO DHepreTuyeckue
aTOMOB 20 >71eMeHTOB B peleHus, HH(MOPMAIHIO U3 OXHOTO BUIA PEIICHHUIO, B TOM YHCIIE 1 1 hepeHIIPOBaHHY IO YPOBHH
XUMUYECKHX MIEPUOANIECKON CHCTEME - OCYILECTBIISIOT B IpYroii U BBIOMPATh /1 ce0s1 | CTONKHOBEHHIO HHTEPECOB CaMOOLICHKY CBOUX (3aBepIICHHBII,
3JIEMEHTOB. 00bsCHAMb: HUZUIECKUI TOIIArOBbI KOHTPOJIb yno6Hyto popmy (pukcanun MapTHEPOB YCIEXOB B HE3aBEPIICHHBIH)
CMBICI HOMEPOB TPYIIIEI 1 NpeCTaBIeHNs] HHPOPMALUH ydebe CpenctBa UKT
MepUoia, K KOTOPbIM IIpe3enramus
MPHHAIIEKHUT dJIEMEHT B «CtpoeHue
TICXD JI.1. Menneneena, 3JIEKTPOHHBIX
3aKOHOMEPHOCTH o0os0ueK
H3MEHEHUsI CBOICTB aToMa»
9JIEMEHTOB B IIpejieIax
MaJbIX IIePHOJOB 1
TTIABHBIX IOATPYIIL.
3 TTepuomueckuit 3HaTh HOPMYIMPOBKY CTaBUTh y4eOHBIC IEITH CpaBHuBarh, DopMynipyeT COOCTBEHHOE BricTanBaer Tlepronnueckuii 3aKoH
(13) | 3akoH M MEPUOANIECKOTr0 3aKOHa, KIIacCU(pUIIUPOBATE U MHEHHE U TO3HIHIO COOCTBEHHOE IIETIOCTHOE | H
MIepUOIIecKast ompe/eIeHue IepHoa, 00001marh (hakThl U ABICHHS MHPOBO33pCHHUE TIepUOANIECcKast
cucrema 3nueckuii cMbicT Ne cucrema
XUMUYECKHX MIepHO/Ia, OTIpeieTIeHUe XUMUYECKHX
anemenTtos JI.1. rpynsl, pu3nyecKuii anemenTtos J[.1.
Memnneneesa. cMbIca Ne rpymbL. Menneneesa.
I'pynmnst u
TIePHUOABI

MEPUOIMICCKOM




cucremsl. CpezcTea
HUKT

«I13.n

I1.C

XUM.

3JIEMEHTOBY

4 HonHasi CBsI3b. 3HATL/IIOHAMATD - CaMocCTOATENBHO CraBar u OTcTanBaTh CBOIO TOUKY DopmupoBanue CTpoeHue MoJIeKy.L
(14) Xumuyeckoe noHsmue: 00HAPYKUBAIOT U hopmyTHpYIOT 3peHus1, IPUBOIUTE HMHTepeca )% 00)3131
HOH, (hopmyupyoT npobiieMy ypoka, apryMEHTbL, TOATBEpKIAs HX K KOHKPETHOMY TOJIOKUTEIIbHBIC U
MOHHAsi XUMHYECKas CBA3b | mpoOieMy. CaMOCTOSTEIIBHO (baxramu. Pasnnuats B yCTHOH XUMHUYECKOMY 3JIEMEHTY | oTpuiarenbHbie.O0pa3
Ymerns CO3/1aI0T AITOPHTM OBaHHUE HOHOB.
pedr MHEHHE, JJ0Ka3aTenbCTBa,
-onpedensinb MOHHYIO JIeATEIBHOCTH IIPU WonHast xuMu4eckas
CBSI3b B XMMHYECKHMX PpeLIeHHH IPOGIEMBI TUIIOTE3bL. cs3b. Cpencrea UKT
COCJIMHEHHUSX, COCTaBIATh IMpesenTarms «oHBL.
cXeMbl 00pa3oBaHUs Honnas
HOHHBIX COCAMHCHU. CBSI3b»
5 KoBanentHas 3HaTh onpe/eneHue CTaBUTh y4eOHBIE eI CpaBHUBATS, DopmMynpyeT coOCTBEHHOE BericTanBaer KosanentHas
(15) | memomsipHas HETOJISIPHON KOBAJIEHTHOM KkiaccuuImpoBaTh 1 MHEHHE U MO3ULIHIO COOCTBEHHOE LIEJIOCTHOE | HEMOJISIPHAS CBSI3b,
XUMHYECKast CBSI3U, MEXaHU3M 00001aTh (GakThl U ABICHUSA MHPOBO33pEHUE cXeMbl 00pa3oBaHUs
CBSI3b. 00pa3oBaHs CBSI3H. CBsI3N,
UEKTPOHHAS 1
CTPYKTypHast
(dopmyer. CpencTsa
UKT
IIpe3enTanus
«KosanenrtHas
HEeMoJsIpHast
CBSI3bY
6 Kosanentnas 3naTh onpeseneHue CamocTOATENEHO Hcnons30BaTh 3HaAKOBO- DopmynmpoBaTh COOCTBEHHOE DopmMHupoBaTh y Kopanentnas
(16) | nomstpHast 3NEKTPOOTPHUIATENILHOCTH, | a/IeKBaTHO OLICHHBATD CHMBOJIMYECKHUE CPE/ICTBA, B MHEHHE U TIO3HUIIHIO; ydaImxcs y4eoHo- HOJISIPHAS CBSI3b.
XAMUYecKast KOBQJICHTHOH MOJISIPHOM MPaBIILHOCTD TOM YHCJIE MOJIEIIH U CXEMBI 2.V4uTHIBaTh pa3Hble MHECHHS 103HABaTeIbHBIA CxeMsl
CBSI3b. CBSI3U, MEXaHH3M BBITIOJTHEHNUS ACHCTBUS M | UL pPelIeHHs 3a/1ad; 1 HHTEPECHl U 000CHOBHIBATh HHTEpeC K HOBOMY 00pa3oBaHHs ITOrO
DneKkTpooTpunaT | 0Opa3oBaHMS CBSI3H. BHOCHUTBH HEOOXOAUMBIE COOCTBEHHYIO MO3HIHIO; yueOHOMY MaTepuaiy u THIA CBSI3H.
€JIBHOCTB. YMeTb onpeensith KOPPEKTHBBI B croco0aM perieHus DNeKTpOHHBIE U
KOBJICHTHYO NTOJIPHYIO UCTIONTHEHHE KaK M0 HOBOI{ YaCTHOM 3a1a4n CTPYKTYpHBIE
CBSI3b B COC/IMHCHHUSIX, XOJIy er0 peanu3aluy, (opmybl
3aIUCHIBATE CXEMY TaK U B KOHIIE JIBYXaTOMHBIX
00pa3oBaHys CBSI3U. JIeHCTBHS. MOJICKYII.
DIEKTPOOTPULIATEILHO
ctb. Cpenctea UKT
IIpe3enTanus
«KoBanenrtHast

TI0JIApHAs CBA3b»




7 MeTtammyeckasix | 3HATL/IIOHAMATHL IIpuHuMaloT 1 CaMocCTOATENBHO YUHUTBIBAIOT Pa3HbIE MHEHUS U BripakaroT aieKBaTHOE Bzaumonelicteue
(17) | nmugeckas Xumuueckoe noHsamue: COXPAHSIOT y4eOHyI0 CO3aI0T AITOPHTM CTpeMSITCS K KOOPIHHAILIHN TIOHUMAaHHE IPHINH aTOMOB METaJUIOB
MeTaJUTNYecKast CBSI3b 3ajiady, IIAHUPYIOT JIeATeIbHOCTH IIPU Pa3IMYHBIX HO3HIMH B yclexa U HeycIexa Mexy coboii -
CBOM JICHCTBUS B petieHnn npodiem COTPYIHUYECTBE y4eOHOH IeATENBHOCTH oOpa3oBaHue
COOTBETCTBHH C Pa3IMYHOTO METAINYECKOH CBSI3H.
MOCTaBJICHHOM 3a1aueit Xapakrepa Cpencrsa KT
U yCIIOBHSIMU €€ OCHOBHBIX NOHATHI IIpe3enTanus
peanm3aniu «Mertammgeckas
CBSI3b»
8 O06001eHue u YMeTb IpUMEHSTH CraBUTh y4eOHbBIC LIETH CpaBHUBATS, DopmynipyeT COOCTBEHHOE BeicTanBaer O6o01eHre u
(18) | cucrematmzars 3HAHHS, YMEHUS, HABBIKH, KIIacCU(PUIIUPOBATE U MHEHHE U TO3HIHI0 COOCTBEHHOE IEJIOCTHOE | CHCTEMaTH3aIlUs
3HAHUH O TIOJTy9eHHEIE IIPH 00001marh (akTel U SABICHHUS MHPOBO33pECHHUE 3HAHUH [0 TeMe
XUMUUECKHX U3YYeHHU JaHHOH TeMbl, «ATOMBI
JJIEMEHTAaX. TIPH BBITOTHEHUH XUMHYECKIX
TPEHUPOBOYHBIX 3a/IaHHI JJIEMEHTOBY.
U YIPaXHEHUH. Beinosnnenne
YIpaXHEHUH.
IToaroroBka k
KOHTPOJIbHOM
paborte.
9 KoHnTpoabHas ‘Ymets npumensts 3YH, CraButh yueOHbIC LIETH CpaBHUBaTh, dopmynupyer coOCTBEHHOE BricrauBaer Kontponb 3HaHui,
(19) | padora Ne2 no MOJTyYCHHbIE TIPH KkiaccuuImpoBaTh 1 MHEHHE U MO3ULIHIO COOCTBEHHOE LIEJIOCTHOE | YMEHHUH, HaBBIKOB,
TeMe « ATOMBI H3YYCHUU TEMBI ATOMBI 00001marh (axTel U SABICHUS MHPOBO33pECHHUE TIOJIy9CHHBIX TIPH
XUMUUECKHX XUMUYECKHX JIEMEHTOBY. U3Yy4eHHU JaHHOH
3JIEMEHTOB) tembl. Cpencrea UKT
K. p. Ne2 Iyac.
TEMA Ne 3. ITIPOCTBIE BEIIIECTBA (7 4yacoB).
1 IIpoctsie Ymerh: CaMocCTOATETBHO Hcnonb3oBaTh 3HAKOBO- DopmynupoBath DopmupoBaTh y IMonoxenue
(20) BEIECTBA - XapaxKmepuzoeamo: aJIeKBAaTHO OIIEHUBATH CHMBOJINYECKHE CPE/ICTBA, B TOM COOCTBEHHOE MHEHHE U ydamuxest y9eOHo- 9JIEMEHTOB METAJIIOB B
METAJIJIbI. CBSI3b MEX/1y CTPOCHHEM U MIPaBUIBHOCTH YHUCJIE MOJIENIM U CXEMBI JIJIS MO3HUIIHNIO; TO3HaBaTeIbHBIA I.C.X.D. A.1.
CBOMCTBaMH METAJUIOB BBITIOJTHEHNUS ICHCTBUS M | PEIIeHHs 3a1ad; 2.Y4uTHIBaTh pa3HbIe HHTEpeC K HOBOMY Memnzeneesa

UCNOIb306aMb
MPUOOPETEHHbIC 3HAHUS
JUTSL KPUTHIECKOH OLIEHKH
UH(OPMAIIMHU 0 METaJIIaX,
HCIIOJB3YEMBIX B OBITY.

BHOCHTBH HEOOXOIUMBIE
KOPPEKTHBEI B
HCITOJTHeHUE KaK 10
XO[ly €ro peanu3anui,
TaK U B KOHIIE
JICUCTBHS.

MHEHHS] 1 HHTEPECHI 1
000CHOBBIBATh
COOCTBEHHYIO MO3HIIHIO;

y4eOHOMy MaTepnaiy u
crocobaM pereHust
HOBOW 4acTHOH 3a1aun

CtpoeHne aToMOB
meTaiuioB. Oomue
(h3nUecKre CBOWCTBA
MetaiioB. Cpencrea
UKT

JHuck

«BemecTBa 1 X
TIPEBPAILCHHS)




2 IIpoctbie Ymerb dopmupoBaHue Ymenue paboTath ¢ YMenue cotpyannuaBecynsTyBBmetanBaet Ogunazenpiellonoxenue
(21) BEILIECTBA - Xapaxkmepuzoeams: MOHATHS O Y4EOHUKOM, Y4HUTENEM B TIorcKe nROppepqBepae TREHHISILICII(UIHORAK['FIICMEHTOB
HEMeTaJlIbL. TI0JIOKEHHIE HEMETAIIIIOB B HeMeTalllax, JIOTOJTHUTEIBHO “H(OpMaLHH, CIYIIaDERMETAIUIAXYEERIE3EIRIe [eITeIbHOMHEMETaIOB B
NEPHOIMYECKON CUCTEME; AJUIOTPOITMHU MX JIUTEPaTypoH U AprymenTupytot ceoR:1.3.4.6 NIePHOIUIECKOI
CTPOEHHE aTOMOB cBolfcTBax HePUONIECKON TIO3ULUIO ¥ KOOpAUHIRSMIATHBHbIE: CHCTEeME.
HEMETaJJIOB CHCTEMOU ee ¢ Mo3uIuHX napTHeuEpBIpJBaHIe TOHATHS CtpoeHue aToOMOB
COTpYAHUYECTBE 0 HeMeTajllax, . HEMETAJIOB
AIIOTPOIHH UX KoBanenrtHas
cBolicTBaK HEMOJISIPHAs CBS3b.
P:1.3.4.6 Dusnyeckue
CBOICTBa
HEMEeTaJLIOB.
Annomponus.
3 Komnuecra u 3HaTH/IIOHUMATH- Ipunumarot u CamocToaTenbHO YUUTBIBAIOT Pa3Hble MHEHUS | BhipaxaroT ajiekBaTHOE KonuecTBo BemecTsa
(22) MomsipHast Macca | Xumuyeckue NOHAMUA: COXPAHSIOT y4eOHYIO CO3/1aI0T AITOPHTM M CTPEMSTCS K KOOPIMHALMN | ITOHHUMaHHE IPHINH 1 eIMHHUIIBI eT0
BEIIECTBA. MOJIb, MOJIIPHASI Macca 3ajauy, IJIaHUPYIOT JIeATEeNbHOCTH IIPU Pa3IMYHBIX MO3ULUH B yclexa U Heycrexa H3MEPEHHS: MOJIb,
Ymerb-¢bruucname: CBOM JICHCTBUS B peleHny npodiaeM COTPYIHUYECTBE yueOHOH NeaTeTbHOCTH MMOJIb, KMOJIb.
MOJISIPHYIO Maccy, COOTBETCTBHY C Pa3IMYHOTO IMocrostHHAs
KOJIMYECTBO BEIIECTBA [I0CTaBJICHHOM 3a1a4ei Xapakrepa ABorazipo. MoJsipHast
U YCIIOBHSIMHU €€ OCHOBHBIX TIOHATHI macca. Cpencrea UKT
pean3anun Ipe3enTanus
KomuuecTsa u
MounsipHast
Macca
BEIEeCTBA.
4 MounspHblit 3HaTB/IIOHUMATD Lenenonaranue u DopMHUpoBaHKE MTO3HABATENBHON Paspenrenne xoH}pMKTA 1.MoTtuBanus HayueHUs IonsiTie 0 MoIsIpHOM
(23) 00BEM Ta3oB. - XUMuuecKoe nonsmue: IUTAaHUPOBAHHE LenH VYpasiieHue MoBeIeHHEM MPeMETY XUMUS o0BeMe rasos.
3akoH ABOraapo MOJHIPHBIH 06BEMYMeTh napTHepa 2.Pa3BuBaTh 4yBCTBO Hopmanbhbie
TOPIOCTH 32 YCIIOBUSL.
T GLIUUCTAMBITIO poccuiickyro CrnencrBue 3aKoHa
KoyHIecTBY (Macce) XHUMHUYECKYIO HAyKy Asoragpo. Cpezctsa
ra3000pa3Horo BellecTBa 3.HpaBcTeHHo- UKT
ero o6kem, 1o oGreMy 9THYECKOE OLIECHUBAHUE «MonspHblit
ra3000pa3HoOro BellecTBa oGBEM
€ro KOJIM4EeCTBO (Maccy). 308,
3akoH
ABoraapo»
5 Pemenne 3agau ¢ | YMeTb NpUBOJHUTE CTaBUTh y4eOHBIC LIETH CpaBHHUBaTH, KIacCH(UIHPOBATH Dopmymupyet codbcTBeHHOe | BricTamBaer Brmonaenue
(24) UCTIOIb30BaHUEM pacuérbl o Gopmyiam ¢ 1 00001mare GakTh U SIBICHHUS MHEHHUE U MO3UIHIO COOCTBEHHOE 1IEIOCTHOE | YIPAXXHEHUI C
HOHATHH HCIIOJIb30BaHUEM MHPOBO33pEHHUE HCIIOJIb30BaHUEM
«KOJINYECTBO noHsTHiA: 1/, Mm, M, NA. TOHSATHIA: «OOBEMY,
BEIIIECTBAY, «MOIIbY,
«MOJIsIpHast «KOJIMYECTBO
Maccay, BCIIECTBAY,




«MOJISIPHBII
00BEMY, «IHCITO
ABoraapoy.

«maccay,
«MOJISIPHBII
00bem».

6 O600menue u YMeTh IpUMEHSTh OueHnBaOT Boi6upalor Haugosee VYuacTBYIOT B KOJUIEKTUBHOM | OBlajeHHe HaBBIKAMU Pemenue 3aga4 u
(25) cHcTeMaTH3aLHs 3HAHUS, YMEHUs1, HABBIKU NPaBUIIbHOCTh 3¢ (peKTHBHBIE CIIOCOOBI 00CyXeHUH IPoOIIeM, JUIS TIPAKTHYECKOM YIpaXKHEHHUH.
3HAHUH [0 TeMe TIPH BBIIOTHEHUH BBITIOJIHEHHS JeiCTBUS pellieHus 32124, KOHTPOJIMPYIOT | HPOSBISIIOT aKTUBHOCTH BO JEeATEeNbHOCTH IMToxroroBka k
«IIpoctsie TPEHUPOBOYHBIX Ha YpOBHE aJIeKBaTHOU U OLIeHHBAIOT MPOLECCHH B3aHMOJCHCTBUH JUIS KOHTpOJIBEHOH paboTe.
BEILIECTBAY. YIPaXHEHUH U 3alaHUH. PETPOCHEKTUBHOM pe3yJabTar peleHus
OLICHKH KOMMYHUKATHBHBIX 1
[103HABATEIbHBIX 33124
7 KonrpoabHas YMeTh IpuMeHsTh Ipunumarot u CamocToaTenbHO YUUTBIBAIOT Pa3Hble MHEHUS | BbipaxaroT ajiekBaTHOE KonTposb 3HaHuH,
(26) pabora Ne 3 o 3HAHWS, YMEHUSI, HABBIKH COXPAHSIOT y4eOHYIO CO3/1aI0T AITOPHTM M CTPEMSTCS K KOOPIMHALMN | ITOHHUMaHHE IPHINH YMEHUH, HaBBIKOB,
teme «IIpocTeie IIPH U3y4YEHUH TeMBbI 3ajauy, IJIaHUPYIOT JIeATEeIbHOCTH IIPU Pa3IMYHBIX MO3ULHUH B yclexa U Heycrexa OJIy9eHHbIX IIPU
BEILIECTBA» «IIpocTblie BelecTBay. CBOM JICHCTBUS B peleHny npodiaem COTPYIHUYECTBE yueOHOH NeaTeTbHOCTH U3YYEHUU JAHHOM
COOTBETCTBHH C Pa3IMIHOTO temsl. Cpencrsa KT
MIOCTaBJICHHOM 3a/1aueit Xapakrepa K. p. Ne3 1uac.
U yCJIOBHSIMU €€ OCHOBHBIX NOHATHI
peanzanuu
TEMA Ne 4. COEJUHEHUA XUMHUYECKHUX 9JIEMEHTOB (14 yacos).
1 Crenenb 3HaTh onpeaeneHue dopmupoBaHue Ymenue paboTats ¢ ‘YMmenue cotpyanuuats PeryasiTiERRIeranBacT Oguanen}chimeapraien
(27) | okucnenus TIOHSTHUS «CTEIEHb MOHATHSA O Y4eOHUKOM, YYHTENIEM B IOMCKE U cODpPMIPJBERHAE TREHHIESIICIINOHHUEA K M IRIIOHE HIS .
OKHUCIICHUS». Y MeTh CTENeHU JIOTIOJIHUTEIBHOM uH(pOpMaLH, CIyIIaTh ONICTAIUIAXY U [EEBRIB3MEARIC IesTensHodtansITe 0
OIIPEENATE CTENEHD OKHCJIEHHS JIMTEPATYPOH 1 AprymenTupyior ceoro P:1.3.4.6 CTENEHU
OKHCIIeHust 110 hopmyre HEePUONIECKON MO3ULIHIO ¥ KOOpAUHUPYReTeRsiTHBHbIE: OKHUCTICHUSL.
BEIIeCTBA U COCTABIIATh cHCTeMOoMH ¢ Mo3UNUHK napTHepoB BDPopMUpdBaHHe MOHATHS Ormnpenenenue
(hopMyIIBI TTO CTETICHN COTPYIHHUYECTBE 0 HeMeTajIIax, . CTeTIeHN
OKHUCIICHUS], UCTIOJIB3Ys AIVIOTPOIUH UX OKHUCJICHUS B
IIPH 3TOM Ps cBOlcTBaK OUHAPHBIX
3NEKTPOOTPHULIATENIBHOCTH. P:1.3.4.6 COE/IMHEHHUSX.
CocraBneHue
hopmyb
OMHAPHBIX
COEMHEHHH 10
CTeIeH:

OKHCJICHUSI, OOIIN#T
croco0 uX Ha3BaHUSL.
Cpencra UKT
IpesenTauus
«CrernieHnb
OKHCJICHHSD




2 bunapusie Ymers Crapsat u popmymupytor | IlposiBistor ycToitunBbIit (hopMyHpyIOT COOCTBEHHOE DopmupoBanue HOMEHKIaTypa
(28) | coenmuenus - Ha3vi6amy: OUHAPHBIE pobneMy ypoka, y4eOHO — NT03HABATEIBHBII MHEHHE U HO3HIIHIO, 33Jal0T OTBETCTBEHHOTO XUMUYECKHX
METaJIOB U COCJIMHEHUS 110 X CaMOCTOSITEIIEHO HHTEpeC K HOBBIM 3HAHHUSAMHU BOIPOCHI, CTOST NOHSATHBIC IISI | OTHOIICHHS K yYEHUIO COeIMHEHNH Ha
HEMETaJJIOB XUMHYECKUM (popMyIIam; CO3/1a10T aJITOPHTM crnocobaM peleHus 3a1a4 IapTHepa HOHATHS HCIIONB3Ys CHELUAIbHO puMepe
onpedensmy: CTEIIeHb JIeATEILHOCTH TIpU ogoOpaHHbIE CPENICTBA. | OMHApHBIX
OKHCIIEHHUSI DIIEMEHTOB B PEIICHUN IPOOIeMBI YMeHue oleHHuTb COCIMHEHUI,
COEJIMHEHUSIX. paloTaTh 110 IUIaHY, CTereHb yclexa Hin COCTaBJICHHE
Heycrexa cBoei (hopmy GuHAPHBIX
JEATEeNbHOCTH 00BbEIMHEHNUH.
Cpencra KT
IIpe3enTanust
«bunapnsie
COCTHHEHHS
3 OKcHppL. 3HaTH/IOHUMATH 1.®opmupoBath 1.®@opMupoOBaTHL yMEHHE 1.CoBepmencTBoBaTh yMenne | Pa3Butue BHyTpeHHeH OKcHuip! ¥ IeTyqne
(29) | Jleryume XHMUYECKOE TTOHSTHE: yMeHHe YYHTBIBATH MPOBOAUTH CPABHEHHE H JOTrOBAPUBATLCS M MPHXOAHTH | IO3MIUU IKOJILHUKA HA | BOAOPOJHBIE
BOZOPOHBIE OKCHJIbI BbleJIeHHbIE YUuTeJeM | KjIaccH(pHKaIHIo o K 0011IeMy pelIeHHIo B ypOBHE COEMHEHUS:
COCIMHEHNS. Ymers OpPHEHTHPBHI AelCTBHS 3aJaHHbIM KPHTEPHSIM; COBMECTHOIi /1esITeJIbHOCTH; TIOJIO)KUTEIILHOTO CocraBnenne
HA3b186aMb: OKCUIBI TI0 UX B 2.PazBuBaThL yMeHue OTHOIIEHHM K IIIKOJIE, XUMUYECKHX
thopmynam HOBOM Yy4eOHOM 2.0opMHPOBATH Y y4aIIuXcst NPOIYKTHBHO pa3peluaTh MIOHUMAaHHUS hopmyu, ux
onpedensimy: CTEIIeHb MaTtepuaje B MpeJICcTABJIEHHE 0 KOH()IMKTHI HA OCHOBE y4eTa | HeoOXOQUMOCTH y4eHus, | Ha3aHue. Cpezncrsa
OKHCIICHHUSI DIIEMEHTOB B COTPYAHHYECTBE C HOMEHKJIaType HHTepecoB M MO3HLHIT Bcex BEIP)XCHHOTO B VKT
OKCHJIAX YUHTeJIeM; HEOPraHUYeCKHX COeJHHeHHUH; | ero y4aCTHHKOB; npeodiagaHuu y4eOHo- INpesenTanys
2. [lnanupoBaTh CBOM 103HABaTEIbHBIX «Oxcumpdy
aeiicTBusl B MOTHBOB U
COOTBETCTBUH € MIPeIoYTeHHU
MOCTABJIEHHOI CONMAIBHOTO CII0co0a
3a/1a4eii M yCJIOBUSIMH OIICHKH 3HaHMIA;
ee peaIM3aliH.
4 OcHoBaHUS. 3uaTe/moHuMaTexumuyec | IlpuHEMAIOT U CaMoCTOSTETEHO YUYUTHIBAIOT pa3Hble MHCHUS 1 BeIpakaroT ajieKkBaTHOE CocTaB 1 Ha3BaHHE
(30) Kue nonamus: COXPAHSIOT yIeOHYIO CO3/1aI0T AITOPUTM CTpeMsITCS K KOOPIHHAILIHN MTOHUMAaHHe IPHINH ocHoBaHMH. Mx
OCHOBaHUS, IIEIOYH. 3ajauy, IIaHUPYIOT JIeATeIbHOCTH IIPU Pa3IMYHBIX HO3HIHI B yclexa U Heyclexa KJacCU(HKALHMSL.
Ymern CBOH JIeHCTBUS B pernreHny pobiieM COTPYIHHYECTBE y4eOHOH NesTeIbHOCTH VHanKaTopsL.
-HA3b16aMb:OCHOBAHUS 110 COOTBETCTBHH C Ppa3IMYHOTO Cpeacrea UKT
ux popmynam MOCTABJICHHOM 3a/1aueit XapakTepa IIpe3enTanys
-COCMAGNAMb:XUMAIECKHE | U YCIOBHSIMU e OCHOBHBIX NOHSTHI «OcHOBaHM
(hopMy eI OCHOBaHWMI; - pean3anun JL.O.
onpeoenanb:0CHOBAHUS IO
ux popmynam
5 Kucnotsr: cocta, | 3HATh/MOHUMATH- 1.®opmupoBath 1.®opMupoBaTH yMeHHE 1.CoBepuiencTBoBaTh yMenue | Pa3zsutue BHyTpeHHEU CocraB 1 Ha3BaHUE
(31) | HomeHkmaTypa. XUMUYECKOE NOHAMmUE: yMeHHe YYHTBIBATh MPOBOAUTH CPABHEHHE H JO0r0BapUBaThLCS H NPHXOAMTh | IO3HIUY IIKOJIBHUKA HA | KHCIOT. Mx
KHUCJIOTa, IIeNI0Yb. BbIeJIeHHbIE YUNTeJIeM | KIaccHpHKALMIO 0 K 0011IeMy pelIeHHIo B YpOBHE KJIacCH (UK.
YMeTb- nazvieams: OpPHEHTHPBI AefcTBHSI 3aJaHHBIM KPHTEPUSIM; COBMECTHOIi /1esITeJIbHOCTH; TIOJIO)KUTEIIBHOTO WHanKaTophL.
KHCIIOTHI 1O UX (opMyiam B 2.Pa3BuBaTh yMeHHE OTHOUICHHS K IIIKOJIE, CpencrBa UKT
-COCMAGNAMb:XUMAYECKIE | HOBOM Y4eOHOM 2.DopMHPOBATH Y YUAIIMXCSI NMPOIYKTHBHO pa3pelaTb TTOHUMAaHHUS IpesenTarus
(hopMyIIBI KHCIIOT - MaTepuaJje B npeJcTaBIeHHe 0 KOH()IMKTBI HA OCHOBe y4eTa | HeoOxogmmoctu yueHus, | «Kwucmo
onpeoenanb:KUCIOTHI 10 COTpYJAHUYECTBE C HOMEHKJIaType HHTepecoB M MO3ULHii Bcex BBEIP2)XCHHOTO B TBD)
ux opmynam. yUHTeIeM; HEOPraHWYeCKHX COeHHEHHUi; | ero y4acTHHKOB; npeodagaHuy y4e6Ho- JL.O.

2. IlnanupoBaTh CBOM
neicTBug B

IIO3HABATCIIbHBIX
MOTHBOB U
NpeaAnOYTCHUN




COOTBETCTBHH € COILMAJIBHOTO crocoda
MOCTABJIEHHOI OLICHKH 3HAHUI;
3a/a4eil 1 yCJI0BUSIMU
ee peaM3aliH.
6 Comu. 3HATH/MOHHMATE- DopmupoBaHue Ymenue paboTats ¢ ‘Ymenue cotpyanuuats PeryasTiHARIerauBacT OsnanenticCoctaB HAx
(32) XumuuecKoe nonamue: MOHATHSA O y4eOHUKOM, yUHTEIIEM B TIOUCKe 1 cEDppMIPJBERHE TREHENIGILICI(THHO@AK[IVHOMEHKIIATYPa
COJIb. COSIX U UX JIOIOJTHUTEIIBHO nH(pOpMaIMH, CIyIIaTh ONGeTAIIAXY MEERIE3PEaRIC e TeIbHOCOICH.
YMmerb CBOMCTBaX JIUTEPATypoOlt U AprymenTtupyiot csoro P:1.3.4.6 CocraBnenune GpopmyI
- HA3b16aMb:COJI 110 UX NIEPHOANYECKOM MO3ULHIO ¥ KOOPAUHUPYReTLRATHBHbBIE: cozeil. Cpeacrea UKT
hopmynam cHCTEMOH ¢ mo3unuH napTHepoB BOopMUpdBaHIe OHSTHS IpesenTarus
-COCMAGNAMb: XUIMUIECKIE COTpYIHHYECTBE 0 HeMeTajuIax, «Comm»
(hopmyJbI costeit AITOTPOIHH UX JLO.
,0NPEOesAMp :COIH TI0 UX cBolicTBaK
hopmynam P:1.3.4.6
7 Kpucrannuueckn | 3HATh TUIBI 1.®opmupoBath 1.@opMupoBaTH yMeHHE 1.CoBepuiencTBOBaTH yMeHue | Pa3Butue BHYTpeHHEH Bemectsa
(33) | epemerkn. KPUCTAITNYECKHUX yMeHHe YYHTBHIBATH MPOBONTH CPABHEHHE H J0TrOBAPUBATLCS H MPHXOAMTH | ITO3WIMH IIKOJBHUKA HA | MOJIEKYJSIPHOTO
peIéToK. YMeTh BbIeJIeHHbIE YUnTeJIeM | KIaccHpHUKAIMIO 0 K 0011IeMy pelIeHuIo B YpOBHE CTpOEHUSL. 3aK0H
XapaKTepu30BaTh OpPHEHTHPBI AefcTBHSI 3aJaHHbIM KPHTEPHSIM; COBMECTHOIi J1esITeJIbHOCTH; TMIOJI0)KUTENIBHOTO MIOCTOSIHCTBA BEIIECTB.
OOBSICHATH CBOWMCTBA B 2.Pa3BuBaTh yMeHHe OTHOILIEHUS K IIKOJIE, Monexynapuuvie,
BEII[ECTB Ha OCHOBAHUH HOBOM Yy4eOHOM 2.0opMHPOBATH Y YUAIIUXCSI NMPOIYKTHBHO Pa3pelaTh TTOHUMAaHHUS uoHHble, ATOMHBIC U
BHUJIA XUMUYECKOH CBSA3H U MarepuaJje B npejcTaBjIeHue 0 KOH()IMKTBI HA OCHOBE y4eTa | HeOOXOOHMOCTH y4eHHUS, | MeTaJUIMIecKue
THUIA KPUCTAIUTHIECKON COTPYAHHYECTBE C HOMEHKJIaType HHTEePecoB M MO3HIMIi Bcex BEIPa)XEHHOTO B KPUCTALTNYECKHE
PEETKI. yUHTeIeM; HeOPraHWYeCKHX COeHHEHHUi; | ero y4acTHHKOB; npeodagaHuy y4eOHo- pemetkn. Cpeacrsa
2. [l1anupoBaTh CBOM MO3HABATENbHBIX UKT
aeiicTBusl B MOTHBOB 1 Ipe3enTanus
COOTBETCTBHH € MPEeTOYTCHHN «Kpucrammyeckue
NOCTABJICHHOH COLIMATIBHOTO croco0a PpeImeéTKI»
3ajay4eii U yCJI0BUSIMH OLICHKU 3HAHUM;
ee peaTH3aIyu.
8 Yucrele BeniecTBa | 3HATH ONpE/ICIICHUE Crapar u GpopmymupyroT | IIposSBISIOT yCTONYHMBBIHA (hopMyTHPYIOT COOCTBEHHOE dopmupoBanne [ousiTie 0 yncToM
(34) | ucwmecn. TIOHATHI «IHCTHIC npobeMy ypoka, y4eOHO — NT03HABATEIBHBIIH MHEHHE ¥ TO3HIIHIO, 3a1al0T OTBETCTBEHHOTO BEIIECTBE M CMECH, X
BEIIIECTBAY , KCMECH, UX CaMOCTOSITENIEHO HHTEepeC K HOBBIM 3HAHHUSIMU BOIPOCHI, CTOSIT MIOHSTHBIC UL | OTHOIICHHS K yYSHHIO ommmune. [Ipumeps
OTIIHYHE. CO3/1AI0T alTOPHTM croco0aM pemeHns 3a1a4 apTHepa MOHATHSI HCTIONB3YS CIEIUAIBHO cmeceit. CrocoOst
YMeTb pasnuyaTh JIeSTEILHOCTH TIPU MoJ00paHHbIC CPENICTBA. | Pa3eNICHHs CMeCeH.
OITHOPOJIHBIE U PEIICHIN TPOOIEeMBI YMeHne oleHHuTh 3HaueHne cMeceil B
HEOJHOPOIHBIE CMECH, paboTath 10 IIIaHy, CTeMNeHb yclexa Hin TPHPOJE U KU3HU
pa3aeNsiTh UX; 3HaUCHHE HeycIiexa CBoei genoBeka. Cpeacrsa
cMecel B IPUPOJIE U KU3HU JIeSITEIbHOCTH UKT
JeJIOBeKa. IMpe3enTarus




«Hucreie

BEIIECTBA U
cmec»JL.O.
9 IIpakTHyeckas 3HaTh npaBuIa IMpuxuMaloT 1 CaMoCTOATETEHO YYUTHIBAIOT Pa3HbIC MHCHUS U BeIpakaroT aieKkBaTHOE Pa3nenenue
(35) | padora Ne2 oOparlenus ¢ COXPAaHSIOT yueOHY0 CO3/IAI0T AJTOPUTM CTpeMATCS K KOOPIUHALIMU [TIOHUMaHME NIPUUUH OJTHOPOJIHBIX U
Ounctka 11a00paTOPHBIM 3ajiady, INIAHUPYIOT JIeATeIbHOCTH IIPU Pa3IMYHBIX HO3HIMH B yclexa U HeycIexa HEOJHOPOIHBIX
3arps3HEHHOH 000pyIOBaHHEM, CIIOCOOBI CBOH JIeHCTBUS B pelieHnn npobieM COTpYIHHUYECTBE y4eOHOH NesTeIbHOCTU cMeceif, paboTa ¢
HIOBAapEHHOU CONU | pa3JieJeHuUs OJHOPOIHBIX COOTBETCTBHH C Pa3IM4HOro 11a60paTOPHBIM
cMeceil. IIOCTABJICHHOH 3a1adueit xXapakrepa 000pyIOBaHHEM.
YMeTb IpoBOAUTH U yCIIOBHSIMH €€ OCHOBHBIX NOHATHI IMpakTHaeckas pabota
pasaeneHueM cMeceit peanuzanuu Ne 2 1 gac.
¢unbTpOBaHKHEM U
BBIIIAPHBaHUEM.
10 | MaccoBas u 3HaTh onpeenaeHue IIpunumarot u CamocToaTenbHO YUUTHIBAIOT PA3HBIE MHEHUS U Bripakaror afekBaTHOe MaccoBast 1 00bEMHas
(36) | oObEMHas rosH MaccoBOH TOIH COXPAHSIOT y4eOHYIO CO3/1aI0T AITOPUTM CTpeMsITCS K KOOPIHHALIHN TTOHUMAaHHE IPHINH JI0JT KOMIIOHEHTOB
KOMIIOHEHTOB PacTBOPEHHOTO BELIECTRA. 3aj1ady, IIAHUPYIOT JIeATEeEHOCTH IIPU Pa3IMYHBIX HO3MIMH B yclexa 1 HeycIexa cMecH (pacTBopa).
cMmecH (pacTBopa). | YMeThb BHIYUCIIATH CBOM JICHCTBUS B peleHny npodiaem COTPYTHUYECTBE yueOHOH NeaTeTbHOCTH Pacuérsl, cBA3aHHBIE C
MaccoBYIO JIOJIIO B COOTBETCTBHY C Pa3IMYHOTO HCIIOJIb30BaHUEM
pacTtBope U 00bEMHYIO TIOCTABJICHHOM 3a/1aueit Xapakrepa TIOHSTHSI «JIOTISD».
JIOJIIO Ta3ax. U yCJIOBHSIMU €€ OCHOBHBIX NOHATHI
peasH3aniu
11 Pemenue ¥YMmers pemaTts 3a71a4u, ¢ O11eHUBaIOT Bobiduparot HauboJiee Y4acTBYIOT B KOJUIEKTUBHOM OBnageHne HaBbIKaMU Pemenue 3amau u
(37) | pacuérHsix 3agau HCIONB30BaHUEM MOHATUI MPaBUIBHOCTH 3¢ peKTHBHBIE CIIOCOOHI 00CyXIeHHH PpooIeM, JUTSL TPaKTUUECKON YHpakKHEeHUH Ha
Ha HaXOX/ICHUE MaccoBast 1 00bEMHas BBITIOJIHEHHS JIeHCTBUS pelenus 3aaa4, TIPOSIBIISIIOT AaKTUBHOCTB BO JEeATEeIEHOCTH pacuér MaccoBOi U
MaccoBO# U JI0JIH. Ha ypOBHE aJIeKBaTHON KOHTPOJIMPYIOT H OLIEHUBAIOT B3aMMO/ICHCTBUU /TS pEILICHUS 00bEMHON J1011H,
00BEMHON foneit PEeTPOCIIEKTUBHOM MPOoLEeCcCHH pe3yJIbTaT KOMMYHHUKATUBHBIX U HaXO0’KAECHHE MacChl
CMecH. OLICHKH M03HaBaTeIbHBIX 33124 i 00bpéMa
KOMIIOHEHTA CMECH.
12 | Hpaxkruyeckast YMeThb NpUroTaBiIuBaTh Lenenonaranue u dopmupoBanue 1. [InanupoBanue 1.MoTuBauus HayueHus: | 3akperuieHue
(38) | padora Ne3 pacTBOp C ONpeIeIEHHO TUIAHUPOBAHUE T03HABATEIBHOM 1eJTN MIPaKTHYECKO# paboTe 1o MPEIMETY XUMHUS TEOPETUIECKUX
IIpuroroBienue MaccoBOM J1oJei npeaIMeTy 2.Pa3BuBaTh 4yBCTBO HaBBIKOB B PEIICHUN
pacTBopa ¢ PacTBOPEHHOTO BElLIECTBA; 2.Pasperenne KoHGIMKTA TOpAOCTH 32 3a/1a4 Ha HAXOJXKJICHHUE
onpenenéHHoN pelath 3aJa4d Ha 3.VmpaBieHne NOBEACHUEM POCCHIHCKYIO MaccoBOH T0IH
MaccoBOH foseit ornpeiesleHle MacCOBOMI napTHepa XUMHYECKYIO HayKy PacTBOPEHHOTO
PpacTBOPEHHOTO JIOJTU ¥ MacChl 3.HpaBcTBeHHO- BEIIEeCTBa U
BEIIIECTBA. PacTBOPEHHOTO BELIECTRA. 9THYECKOE OLICHNBAHUE NIPUTOTOBJICHHE

pacTBopa coyu ¢
onpeeI€HHON Koneit
PacTBOPEHHOTO
BemiecTsa. 1. p.

No3 luac.




13 | OGoOGuieHue 1 Ymers npumenste 3YH, OLeHUBaOT BoiouparoT HantoJiee Y4acTBYIOT B KOJUIEKTUBHOM OgBnajieHre HaBbIKAMH IToBTOpeHnue,

(39) | cucremarmzars TI0JTy9eHHEIE IIPH IIPaBUIIEHOCTD 3¢ ¢eKTHBHBIE COCOODI o0CyxXIeHHU IPo0OIeM, JULSL IPAaKTHIECKOM 00o0meHne u
3HAHUH [0 TeMe H3YYCHHU TEMbI BBITIOJIHEHHS JefiCTBUS pelllenus 3a1a4, MPOSIBIISIIOT aKTUBHOCTH BO JeATEeNbHOCTH CHCTEMaTH3aIHsL
«CoenHeHUs «CoelMHEHHS XUMUYECKUX | Ha ypOBHE aleKBaTHOM KOHTPOJIMPYIOT H OLICHHBAIOT | B3aUMOJEIHCTBUM /IS pEIleHUs 3HAaHMH 0 JaHHOU
XUMHYECKHX JJIEMEHTOBY. PETPOCHIEKTUBHOMN MPOLIECCHH Pe3yJIbTaT KOMMYHHUKATHBHBIX 1 TeMe.

JJIEMEHTOBY OLICHKH MO3HABaTeIbHBIX 33124
14 | KouTpoabHas Ymerb npuMersTs 3HaHus, | CTaBuUTh yueOHBIC IeIn CpaBHUBATS, DopmMynpyeT coOCTBEHHOE BericranBaer Cpenctea UKT K,p.
(40) | padora Ne 4 o YMEHHS U HaBbIKH B X0J1€ KJIacCU(pUIUPOBATD U MHEHHE U MO3ULIHIO coOcTBeHHoe 1esnoctHoe | Ne4 1 yac.
TeMe H3YYCHHS TEMBI 00001marh (hakTel U ABICHHUS MHPOBO33pECHHUE
«CoenuHeHus «CoeMHEeHNST XUMHYECKHX
XMMUUECKHX JJIEMEHTOBY.
JJIEMEHTOBY
TEMA Ne 5. UBSMEHEHUWS, IPOUCXO/SIIIUE C BEHIECTBAMMU (11 uacoB).
1 XuMugeckue 3Hath Crassr 1 GopmynmupyioT | IIposBisioT ycToiunBbIH (hopMyIIHPYIOT COOCTBEHHOE dopmupoBaHue XuMHYecKast peaKIysL.

(41) | peakumnu n OnpeneneHue noHITUsS npoOJsieMy ypoka, yueOHO — I103HaBaTENIbHbIH MHEHHE U MO3ULIMIO, 331aI0T OTBETCTBEHHOT'O Ipu3sHaku u ycnoBus
YCJIOBHS HX «XMMHUYECKas peaKLis, CaMOCTOSITEIIbHO HHTEPEC K HOBBIM 3HAHHUSAMU BOIPOCHI, CTOST NOHSATHBIE IJIs1 | OTHOIUEHHS K yYEHUIO MPOTEKaHUS
MIPOTEKAHHUSL. TIPU3HAKH U YCIIOBUS CO3/1AIOT aJITOPHTM croco0aM pereHus 3a1a4 napTHepa MOHATHS HCTIONB3YS CIEIHaIbHO XUMUYECKHX

BO3HMKHOBEHUS M TEUEHHS | JEeATEIbHOCTH IPU oJ00paHHbIE CPEJICTBA. | pEaKLUid.
XMUMHYECKHUX PEaKIuii, pelieHny npooJieMbl YMeHue OUeHUTh DK30TepMUYECKHE
THIIBI PEAKIHii II0 paboTarth 110 IUIaHy, CTeleHb yclexa Wil u
TOTJIOIIEHHIO UIIH HeycIiexa cBoel 9HIOTEPMHYECKUE
BBIIENICHUIO SHEPIUH. JeATeNbHOCTH peakiun. Cpezncrsa
WKT muck K. u M.
2 3akoH 3HaTh onpeenaeHue OreHuBaroT Bbiduparot HauboJ1ee VY4acTBYIOT B KOJUIEKTUBHOM OguaieHUe HaBBIKAMU 3aKOH COXpaHEeHUs.

(42) | coxpauenus XHMUYECKHX YpaBHEHHIA, IIPaBUIIBHOCTD 3¢ peKTHBHBIE COCOOBI o0cyxIeHHn pooieMm, JULSL IPAaKTHIECKON Macchl BEIECTB.
Macchl BEILECTB. 3Ha4YeHHe KOO PUIIEHTa B | BBIOJIHEHHUS IeHCTBUSL pelenus 3aaa4, TIPOSIBIISIIOT aKTUBHOCTB BO JEeSTEeNbHOCTH IMonsiTHe 0
XuMHUeckue XUMUYECKHX YPaBHEHHUSX. Ha ypOBHE aJIeKBaTHOU KOHTPOJIMPYIOT H OLICHHBAIOT | B3aUMOJEICTBUM IS PEIleHUs XUMUYECKOM
ypaBHEHHSL. YMeTb COCTaBIATH PETPOCHIEKTHBHOMN MPOLIECCHH Pe3yJIbTaT KOMMYHHUKATHBHBIX 1 YpaBHEHHH.

YpaBHEHHS peakiuii Ha OLICHKH MO3HABaTeIbHBIX 33124 3HaueHne
OCHOBE 3aKOHA COXPAHEHMUS HHJIEKCOB H
Macchl BEIIECTB, K03()(DHUIIMEHTOB.
paccTaBIsTh CocraBnenne
K03 GUIMEHTHI. YypaBHEHHUI
XAMUYECKH

peaxiuit. Cpencrsa
UKT

JTICK

K.uM.
IIpe3enTanus
«3aKoH
COXpaHCHHUS
MAacChl
BEIIIECTB.
XuMudyeckue
YpaBHEHHUS»




3 Peakuun 3HaTh onpeaeneHue dopmupoBaHue Ymenue paboTath ¢ ‘YMmenue cotpyanuyats PeryasiTiEBmIeranBaeT OsnanenficKnaccudukanms
(43) | pasmoxenwus. peaKnuii pa3nokKeHus 1 TIOHSTHS y4eOHUKOM, y4HUTeIIeM B IIOUCKe U cGDppMUpPQBEBHE TBRHINSIIIC(IHHUEAK[FX UMIIECKIX
COCJIMHEHUS. peakiuu JIOTOJTHUTEIBHO nH(bOpMAaLHH, CIyIIAaTh ONGeTATIAXY MEEROESMEARIC IS TSIbHOPEAKINH 110 YHCITY
YMeTh OTIMYaTh peakuu PpasoKEHUs JIUTEPaTypoH U Aprymentupytot cgoro P:1.3.4.6 U COCTaBY
Pa3IoXKEHUSI M COSAUHCHIS HePUONIECKON MO3UIUIO ¥ KOOpAUHUPYReT LRI THBHbIE: HCXOJHBIX U
OT JPYTHX THIIOB, CHCTEMOU ¢ mo3unuy napTHepoB BOopMUpJBaHHe MOHATHS TIOJTY9UBIINXCSL
COCTaBJIATh yPaBHEHUsI COTpYIHUYECTBE 0 HeMeTajllax, . BELIECTB.
peaKLuii JaHHOTO THUIIA. AJUIOTPOIIUH UX CpenctBa UKT
CBOMCTBaK IpesenTanus « Tumst
P:1.3.4.6 XUMHYECKHX PEaKLui »
JL.O.
4 Peakuuun 3Harhp onpezeseHue 1.®opMupoBaTh 1.®opMupoBaThH yMEHHE 1.CoBepuueHcTBOBATH YMeHHe | Pa3Butue BHyTpeHHeH CyIIHOCTh PeaKuii
(44) | coennueHust peaKuuii CoeMHEeHNL. yMeHHe YYHTBIBATH MPOBOUTH CPABHEHHE H JOTrOBAPUBATLCS M MPHXOAMTH | IIO3WIMH IIKOJBHUKA HA | COGAUHCHUS H
YMeTb OTIUYaTh Peakuy Bble/IeHHbIE YUuTeJeM | KjIaccH(pHKaIMIo o K 0011IeMy pelIeHHIo B ypOBHE COCTaBJICHUE PeaKLuit
COEeIMHEHUH OT APYTrux OpPHEHTHPBI AefCTBHSI 3aJaHHbIM KPHTEPHSIM; COBMECTHOIA J1esITeJIbHOCTH; TI0JI0)KUTEJIBHOTO JTAHHOTO TUIIA
THUIIOB PEAKLUH, B 2.Pa3BuBaTh yMeHHE OTHOILEHHS K LIKOJIE, Cpenctsa UKT
COCTaBJIATh yPaBHEHUS. HOBOM Yy4YeOHOM 2.0opMHPOBATH Y y4aIIUXCsl NPOJYKTHBHO pa3pellaTh MIOHUMAaHHUS IpesenTanus « Tumb
peaknuii JaHHOTO TUIA MarepuaJje B npeJcTaBIeHue 0 KOH()IMKTBI HA OCHOBe y4eTa | HeoOXOOUMOCTH YYeHUs, | XMMHMYECKHX PeaKIui
COTPYAHHYECTBE C HOMEHKJIaType HHTEePecoB M MO3HIMI Bcex BEIPa)XEHHOTO B » JL.O.
yuHTeJleM; HEOPraHUYeCcKHX COeJHHeHUH; | ero y4YacTHHKOB; npeodnagaHuy y4eOHo-
2. [lnanupoBaTh CBOH M03HABaTEIbHBIX
aeiicTBusl B MOTHBOB U
COOTBETCTBUH € MIpeIoYTeHHU
NOCTABJIEHHOI COIMANIBHOTO crocoda
3a/1a4eid M yCJIOBUSIMH OIICHKH 3HaHMUIA;
ee peaIM3aliH.
5 Peakimu 3HaTh onpeneneHue IpuHuMaloT 1 CaMoCTOSTETEHO YYUTHIBAIOT pa3HblE MHCHUS 1 BeIpakaroT ajieKBaTHOE CymHocTb
(45) | samerueHws. peaKIuii 3aMeIeHusL. COXPAHSIOT yIeOHYIO CO3/1aI0T AITOPUTM CTpeMsITCS K KOOPIHHALIHN MTOHUMAaHHe IPHIHH peaxmmii
YMeThb OTIHYaTh PeaKLHU 3ajauy, IIaHUPYIOT JIeATeIbHOCTH IIPU Pa3IMYHBIX HO3HIHI B yclexa U Heycrexa 3aMeleHHU,
3aMeIeHHs OT IPYTHX CBOH JICHCTBUS B petieHny npobiieM COTPYHUYECTBE y4eOHOH IesTeNIBHOCTH COCTaBJICHHE
THUIOB PEaKIHii, 3HaTh COOTBETCTBHH C Ppa3IM4HOro peaKyii JAHHOTO THIIA.
YCIIOBUS TEUCHUS U YMETh TOCTaBJICHHOM 3a/1aueit XapakTepa Cpencra UKT
COCTaBJIITh YPAaBHEHUS U YCIIOBHSIMH €€ OCHOBHBIX MOHSTHI IMpe3enTarms « Tt
peaxiuii B3auMOoeHCTBUS peanm3aniu XUMUYECKHX PEAKIIH »
METaJIOB C PACTBOPAMH JL.O.
KHUCJIOT U COJIEH, HCTIONB3YsI
PSII aKTHBHOCTH METAJUIOB.
6 Peakiuu oOmeHa. | 3HaTh onpezencHue IMpunuMmaioT u CaMoCTOATETEHO YYHUTHIBAIOT Pa3HbIC MHEHUS U BeIpakaroT aieKkBaTHOE CyImHOCTb peaKnuit
(46) peakiuii oOMeHa 1 COXPAHSIOT yIeOHYIO CO3/1aI0T AJITOPUTM CTPEMSITCS K KOOPIHHALIHN TTOHMMAaHHE NPHINH oOMeHa M COCTaBIICHHE

HeWTpanu3aiuu, yCloBHs

3aj1a4y, IIaHAPYIOT

JACATECIBHOCTH IIPU

Pa3INIHBIX MO3HIINAHN B

ycnexa u Heycnexa

ypaBHEHHUH peakumit

MPOTEKAHHs PEeaKIHit CBOH JICHCTBUS B pelieHuH npobieM COTpYIHUYECTBE y4eOHOH IesTeIbHOCTU JTAHHOTO THIIA.
oOMeHa 110 KOHIIA. COOTBETCTBHH C Pa3aU4HOro Peaxius
YMeTh OTJIMYATh PEAKIIHI MIOCTABJICHHOM 3a/1aueit XapakTepa HeWTpanu3aLuu.




oOMeHa OT JIPYrHX THIIOB
PEeaxIIuii, COCTaBISITh
ypaBHEHHUS JTAHHOTO THIIA,
OIIPE/IEIISATH BO3MOKHOCTh
MPOTEKAHHS PEAKIHI
0OMeHa JI0 KOHIIA.

U yCJIIOBUAMH €€
peam3annu

OCHOBHBIX MOHSATHIH

YcnoBust TeueHust
Ppeaxiuii Mex Iy
pacTBOpaMH KUCIIOT,
1IEJIOYEH U coJiel 10
konua. Cpencrea UKT
IpesenTanus « Tunst
XMUMHYECKUX peakuuit
» JLO.

7 Tumst YMmerb Crassar 1 Gopmymupyior | IIposBIsIOT ycTOHIMBBIH (hopMyIHpYIOT COOCTBEHHOE ®dopmupoBaHue XuMH4eCcKHe CBOICTBa
(47) | xummueckux Xapaxkmepuzoeamay: pobneMy ypoka, yue6HO — 1103HABATEIbHBIH MHEHHUE U HO3UIIMIO, 3a1al0T OTBETCTBEHHOI'O BozIbl. Tumel
peaxuuii Ha XUMUYECKHE CBOHCTBA CaMOCTOSTEIIEHO HHTEpeC K HOBBIM 3HAHHUSMU BOIPOCH], CTOST NOHATHBIC IISI | OTHOIICHUS K yYEHHIO XAMUYECKHUX PeaKIui
IpHMepe BOABL BOJIEL; CO3/1AI0T aJITOPHTM croco0aM peleHus 3a1a4 mapTHepa MOHATHS HCTIONB3YS CIEIUATBHO TI0 YHCITy ¥ COCTaBY
COCTABJIATh; YPAaBHEHHS JIeATeIbHOCTH TIPU oJ00paHHbIe CPEIICTBA. | HUCXOIHBIX U
XAMUYECKHUX PeaKIui PEIICHUN IPOOIeMBI YMeHune oleHHuTh TIOJIyYCHHBIX BEILECTB.
XapaKTePU3YIOINX paboTarth 110 IUIaHy, CTeleHb yclexa Wil Cpenctsa UKT
XHUMHUYECKUE CBOWCTBA Heycrexa cBoei Bupeopparment
BOJIBI M OTIPENIeIIATh HX JEATENbHOCTH TIpEe3eHTAIHSL
THIL. «Boma»
JL.O.
8 Pemenue 3agaq YMeThb BBUHCITH 10 OueHnBaoT Boi6upalor Hangosee Y4acTBYIOT B KOJUIEKTHUBHOM OBnazeHne HaBBIKAMH AJTOPUTM peLIeHUs
(48) | mo xumMHuecKkUM XUMHYECKHM YPaBHEHUSIM MPaBUIbHOCTh 3¢ (peKTHBHBIE CIIOCOOBI 00CyXIeH!H podIeM, JUISL TIPAKTHYECKOM 3aj1a4 110 ypaBHEHHAM
ypaBHEHUsI Ha Maccy 10 H3BECTHOMY BBITIOJIHEHHS JeHCTBUA pelleHus 3a1a4, IPOSBIISIIOT aKTUBHOCTB BO JEATENbHOCTH peaxuuii
HaxOXJCHHE KOJIMYECTBY BEIECTBA, Ha YpOBHE aJIeKBaTHON KOHTPOJIMPYIOT H OIIEHHBAIOT | B3aMMOJEICTBUM JUIS PEICHUS Cpenctsa UKT
KOJIMYECTBA BCTYNMBIIETO MU PETPOCHIEKTUBHOM MPOLIECCHH Pe3yJIbTaT KOMMYHHUKATHBHBIX 1 Ipesenranus
Macchl U 00bEMa TOJTyYarOIerocs B OLICHKH MO3HaBaTeIbHBIX 33124 «Pemrenue
BEILECTBA. pe3ynbTaTe PEakIyy, U 3a1a4
Hao00poT. o
XUMUYECKHM
YpaBHEHUSIM»
9 Pemenne 3anau YMeThb peniats pacuéTHbIC OreHuBaOT Bbiduparot HauboJ1ee Y4acTBYIOT B KOJUVICKTUBHOM OglaieHUe HaBBIKAMU Boruucnenue no
(49) | Mo XUMHYECKHUM 3a/1a4M Ha BHIUHUCIICHHUE IIPaBUIIBHOCTD 3¢peKTHBHBIE CIOCOOBI 00CyXKIeHHU MPoOIEM, JUISL IPaKTHIeCKOH XUMUYECKHM
YpaBHEHUSIM Ha Macchl Wil 00bEMa BBITIOJIHEHHS JIeHCTBUS pelenus 3aaa4, TIPOSIBIISIIOT aKTUBHOCTB BO JEeATEeIEHOCTH YpaBHEHHSIM MacCEbl,
HAXO0XJeHHUe MPOIYKTOB PEAKIIUH 110 Ha ypOBHE aJIeKBaTHOU KOHTPOJIMPYIOT H OLICHHBAIOT | B3aUMOJEICTBUM IS PEIlCHUs 00béMa HIu
Macchl UIH yKa3aHHOU Macce UK PETPOCHEKTUBHOM MPOLIECCHH Pe3yJIbTaT KOMMYHHUKATHBHBIX H KOJIMYECTBA OJHOTO U3
00BbéMa npoaykTa | 00BEMY HCXOTHOTO OLICHKH MO3HABaTeIbHBIX 33124 MIPOTYKTOB PEAKINH 10
peaxiuy no BEIIECTBa, OJHO U3 Macce UCXOJHOTO
U3BECTHON Macce KOTOPBIX COEPIKUT BEIIIECTBA U BEIECTBA,
I 00BEMY TIPHMECH. COZIEpIKaILETO
HCXOJHOTO ompenenéHHyI0 OO0
BeIIleCTBa, TIpUMecei.
COJIEpKalIIEero Ipe3enTanus
MIPUMECH. «Pemenne
3a1a4
o
XUMUYECKHM

YpaBHEHHUSIM»
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O0606mIeHHE 1

Ymers NPUMCHATD 3HAHWUA,

IIpunumarot u

CaMocCTOsITEeIHbHO

YYHUTBIBAIOT PAa3HbIC MHCHUA U

BLIpa)Ka}OT aIC€KBaTHOC

IToBTOpeHue u

(50) | cucrematuzanms YMEHHUS ¥ HABBIKU TIPH COXPaHSAIOT yueOHYI0 CO3IaI0T aIrOPUTM CTpeMSATCS K KOOPIMHAIINN MTOHNMAaHNE TIPUYNH CHCTEMAaTH3aLHsA
3HaHUI 10 TeMe BBITIONTHEHHHT 3a/1a4y, TIaHAPYIOT JIeATENbHOCTH TIPU PAa3IMYHBIX TTO3UIHNI B ycIexa n Heycrexa 3HAHUH, yMEHNH 1
«M3meHenus, TPEeHUPOBOYHBIX 33JaHUI U | CBOU JEHCTBUS B peleHnH npobiem COTpYIHUYECTBE y4eOHOH JesTeIbHOCTH HABBIKOB, I1OTy4EHHbBIX
HPOUCXOASMINE C | YNpPaKHEHUH. COOTBETCTBHH C Pa3IMIHOTO TIpH U3ydeHUN JaHHOM
BEIECTBAMU. TIOCTaBJICHHOH 3a1a4ei XapakTepa TEMBL.

U yCIIOBHSIMU €€ OCHOBHBIX NOHATHI
peananuu
11 | KourtpoasHas Ymernb npumensTs 3HaHus, | CTaBuTh yueOHBIC IeIn CpaBHUBATS, DopmMynpyeT cCoOCTBEHHOE BericranBaer Kontpoms 3VH,

(51) | paGora Ne5 o YMEHHS U HABBIKH, KJIacCU(pUIUPOBATD U MHEHHE U TO3ULHIO COOCTBEHHOE LIEJIOCTHOE | TMOJYYEHHBIX, IPU
Teme 0Ty YeHHBIE B XOJIE 0060011aTh (haKTHI U SABICHHSA MHPOBO33pPEHHE U3ydeHNN JaHHOM
«M3menenws, U3ydEHUs TEMBI TEMBL.
MIPOMCXOMSAIINE C «3menenus, KontpospHas paboTta
BEIIIECTBAMIY. TIPOUCXOJISIIHE C Ne 5 1 gac.

BEIIECTBAMNY, TIPH
BBITIOJITHEHHH KOHTPOJIbHOM
paboThI.
TEMA Ne 6. PACTBOPEHME. PACTBOPBI. CBOMICTBA PACTBOPOB JJETPOJIMTOB (174acos).
1 PactBopenmue. 3naTh onpeneneHne CraBuTh y4eOHbIE IIENH CpaBHHBaTh, Y4acTByIOT B KOJJIEKTHBHOM OBrajieHre HaBBIKaMH PacTBopsl.
(52) | PacrBopumocTh HOHATHS «PACTBOPBD», KJIacCH(UIMPOBATH 1 o0CysKIeHnH TIpo0TeM, IS TIPAKTHYECKOH I'mapatsr.
BELIECTB B BOJIE. MIPU3HAKH XMMHYIECKOI0 00001math (hakThl U ABICHHSA IPOSBIISIIOT aKTUBHOCTB BO JEATENbHOCTH Kpucrannoruzapar
B3aMMOJICHCTBHS NIPH B3aMMOJICHCTBHY JUISl PELICHHS bl1. TeroBsie
PacTBOPEHNH, YCIIOBHS KOMMYHHUKATHBHBIX 1 SIBJICHUS TIPU
PacTBOPEHHS BEILIECTB B MO3HaBaTeIbHBIX 33124 PacTBOPEHHU.
BOJIE, KIIACCH(DHKAIIIO Hacsrmennere,
PacTBOPOB. HEHACHIIIIEHHBIC 1
HepeHaChIeHHbIe
PAacTBOPEI.
Cpencrea KT Jluck K.
uM.JLO.
2 OneKTponTHIEC 3HaTh/IOHUMATH ITpuauMaroT 1 Ymenne paboTtats ¢ YMenune coTpyqHudath PeryaaTHHREeLanBacT OBnaieH} € HERIROMHTE] 1

(53) | xas XuMu1eckue nOHsAmus. COXPaHSIOT y4eOHY0 y4eOHHUKOM, YUYHTEJIEM B TIOHCKe U cBDppMIpIBEBHE TREHHNEIIICITIMHHYEA K FEDKERT PO THI.

JIHCCOLHALIHS. JNEKTPOIIHT U 3ajauy, IIaHUPYIOT JIOHOJIHUTENBHOM nH(pOPMAIMH, CIIYIIATh ONGCTALIAXYNEERRIR3MEaNIC esTeabHodexaHn3M
HEDJIEKTPOJINT; CBOM JIEHCTBUS B JIMTEPATYypPOH 1 AprymenTupyior ceoro P:1.3.4.6 JIUCCOLMAIINY BELECTB
3NEKTPOTHTHYECKAsT COOTBETCTBHH C TIePHOJINIECKOH TIO3HIMIO ¥ KOOPMHUPYReTeRATHBHBIE: C Pa3IMYHBIM TUTIOM
JINCCOLMAIHS, CUITBHBIN MOCTaBJICHHOM 3a/1aueit CHUCTEMOH ¢ no3uiuK naptHepos BopMupqBaHue MOHATUSL cBs3u. CreneHb
3NIEKTPOJIHT, CIIA0BIH U YCIIOBHSIMH €€ COTPYAHHYECTBE 0 HeMeTajlIax, SNEKKTPOIIMTUYECKOH
3NIEKTPOJHT, HOHUMATh peansanin AJUTOTPOTIHH UX JIMCCOLMAIIIH 1
CYIIHOCTH IpoIiecca cBOlcTBaK KIacCH(HKaIHS
JNIEKTPOTUTUYECKON P:1.3.4.6 3JIEKTPOITHTOB.
JIUCCOLMALIUH. Ipe3enTanus

«DNEKTPONTUTUYECKAS

JIUCCOLTAALINS .




3 OcHOBHBIE 3HaThL OCHOBHbIE IIpuHuMaloT 1 CaMocCTOATENBHO YUHUTBIBAIOT Pa3HbIE MHEHUS U BripakaroT aieKBaTHOE O600MmHUTH OCHOBBI
(54) TI0JIOKCHHS TI0JIOKEHUS COXPAHSIOT y4eOHyI0 CO3aI0T AITOPHTM CTpeMSITCS K KOOPIHHAILIHN TIOHUMAaHHE IPHINH TEOpHU
TEOpHU JNIEKTPOIUTHIECKOH 3ajiady, IIAHUPYIOT JIeATeIbHOCTH IIPU Pa3IMYHBIX HO3HIMH B yclexa U HeycIexa JIIEKTPOIUTHIECKOM
JIEKTPOJIMTHYECK | Auccounanuy. KaTHoHbI 1 CBOM JICHCTBUS B peleHnH npobiem COTpYIHUYECTBE y4eOHOH JesTeIbHOCTH JIUCCOLHALIUY B BUJIE
Olf IUCCONMAIMY. | AHUOHBI. COOTBETCTBHH C Pa3IMYHOTO YETKUX MOJIOKCHH.
MOCTaBJICHHOH 3a/1aueit Xapakrepa IpesenTauus
U YCIIOBHSIMHU €€ OCHOBHBIX TIOHATHH «DNEKTPOIUTUYECKAS
peam3aniu JIACCOLIHALIIISY.
4 Jucconnanus 3HaTh onperencHue 1.®opmupoBath 1.®opMupoOBaTH yMEHHE 1.CoBepmencTBoBaTh yMenne | Pa3Butue BHyTpeHHeH ONeKTponuTHIeCcKast
(55) | xwucior, KHUCJIOT, LIIeI0YeH, coneil B YMeHHe YYHThIBATh TIPOBOIMTH CPABHEHHE H JAOTrOBAPUBATLCS H MPHXOAHTL | IO3MIMU IIKOJIbHUKA HA | JAMCCOLHUALUS KHCIIOT,
OCHOBaHUIA, CBETe TCOPHU BbIIeJIeHHbIE YUnTeJeM | KIaccH(pHUKAIUIO o K 00111eMy peleHHIo B YpOBHE OCHOBaHHH, coneil B
coJlelt. JNIEKTPOIUTHIECKOH OpPHEHTHPBI AelCTBHS 3aJaHHBIM KPHTEPUSIM; COBMECTHOIi /1esITeJIbHOCTH; TIOJIOXKUTEIILHOTO BOJIHBIX PacTBOPAX.
JIUCCOLIMALIH. B 2.Pa3BuBaTh yMeHHe OTHOILIECHHSI K LIKOJIE, Huck K. u M
HOBOM Yy4eOHOM 2.0opMHPOBATH Y yYAIIUXCSI NMPOIYKTHBHO Pa3pelaTb TTOHUMAaHHUS
MaTtepuaje B MpeJCTABJIEHHE O KOH()IMKTHI HA OCHOBE y4eTa HEOOXOIUMOCTH YUCHUS,
COTpYAHUYECTBE C HOMEHKJIaType HHTepecoB M MO3HLHI1 Bcex BBIP)KEHHOTO B
yuHTeIeM; HeOPTraHWYeCKHX COeHHEHHUI; | ero y4acTHHKOB; npeodagaHuy y4eOHo-
2. I[l1anupoBaTh CBOM T03HABATEJILHBIX
JeiicTBUsL B MOTHBOB U
COOTBETCTBHH € MIPeIOYTEHHU
MOCTABJIEHHOI COLMAJIBHOTO cIlocoda
3agayeii 1 ycJI0BHSIMH OLIEHKHU 3HAHHH;
ee peaJu3auuu.
5 | Honnsle Ymers IIpunumarot u CamocTosaTenbHO YUUTHIBAIOT PA3HbIE MHEHUS U Beripakaror afekBaTHOe CyLHOCTD peaKLui
(56) | ypaBHenus 00vACHAMb: CYITHOCTh COXpAHSIOT y4eOHyI0 CO37aI0T aITOPHTM CTpeMsITCS K KOOPIHHALIHU MOHUMAaHHe IPHYUH HOHHOTO 0OMeHa 1
peaxuuii HOHHOTO OOMeHa; | 3agady, INIAHHPYIOT JIeATEeIEHOCTH IIPU Pa3IMYHBIX HO3HIVH B yclexa 1 HeycIexa YCIIOBUSI X
onpedensimy: CBOM JICHCTBHS B petreHny pobiieM COTPYIHHYECTBE y4eOHOH IesTeIbHOCTH MPOTEKAHHSI.
BO3MOJKHOCTb IPOTEKAHHUS COOTBETCTBHH C Pa3IUYHOrO CocTapieHue MOIHBIX
peaxuuii HOHHOTO 0OMeHa MOCTaBJICHHOM 3a/1aueit Xapakrepa 1 COKPAIIEHHBIX
JI0 KOHIIA. 1 YCIIOBHSIMH €€ OCHOBHBIX NOHSTHI HOHHBIX
-cocmasnamy. TMOIHbIE U peanu3anuu ypaBHEHHUH
COKpalleHHbIe HOHHBIE peaxuuid. [IpesenTamus
YpaBHEHHUS peakuuit «HonHbIe
obmeHa YpaBHEHUS»
6 VYrpaxHeHus B YMeThb cOCTaBIIATH OuneHuBawT Boi0uparot HauboJiee Y4acTBYIOT B KOJUIEKTUBHOM OBiaieHNe HaBBIKAMU Peakuun noHHOTO
(57) | cocraBnenun YpaBHEHUS peaKuuit NPaBUJIBHOCTH 3¢ (peKTHBHBIE CIIOCOOBI 00CyXIeHHH PpooIeM, JUISL TIPAKTHYECKON oOMmeHa.
HOHHBIX HOHHOTO 0OMeHa, BBINOJIHEHHs] IefiCTBUSL | pellleHus 3aJa4, IPOSIBIISIIOT aKTUBHOCTH BO JeATEeNbHOCTH
ypaBHEHHUH TIOHUMATh UX CYIIHOCTb. HA YPOBHE a/IeKBaTHOIl | KOHTPOJMPYIOT H OHEHHBAIOT | B3aWMOJCHCTBHY IS PELICHUS
PpeaKIHit.. OmnpenensaTs BOSMOXKHOCTE | PeTPOCHeKHBHOM MPOLIECCHH Pe3yJIbTaT KOMMYHHUKATHBHBIX 1
MPOTEKaHHUI HOHHOTO OLleHKH M03HABaTEeIbHBIX 33124
oOMeHa.
7 | Kucnotsl B cBeTe 3HaThb onpeeneHue 1.®opmupoBath 1.®opMupoBaTH yMeHHE 1.CoBepuiencTBoBaTh yMenue | Pa3zButue BHyTpeHHeU OnpeneneHue
(58) | Teopun kuciot B cete TO/I, yMeHHe YYHTBIBATh MPOBOAUTH CPABHEHHE H J0roBapUBATLCS H MPHXOAUTh | IO3HIMH MIKOILHUKA HA KHUCJIOT KaK
JNEKTPONUTHYECK | KIACCH(MHKALUIO U BbIeJIeHHbIE YUNTeJIeM | KIaccHpHKALMIO 0 K 0011IeMy pelIeHHIo B YpOBHE 3JIEKTPOJIUTOB.
Olf IUCCONMAMY. | XHUMHYECKUE CBOICTBA OpPHEHTHPBI AefcTBHSI 3aJaHHBIM KPHTEPUSIM; COBMECTHOIi /1esITeJIbHOCTH; TIOJIO)KUTEIIBHOTO Krnaccubukanus
KUCTIOT. YMeTh B 2.Pa3zBuBaTh yMeHHe OTHOIIEHHUS K IIIKOTIE, KHUCJIOT IO
COCTaBJIITh yPaBHEHUS HOBOM Yy4YeOHOM 2.DopMHPOBATH Y yUAIIUXCSI NMPOIYKTHBHO pa3pelarb TTOHUMAaHHUS Pa3INIHBIM
PpeaKuuit, MaTepuaJje B npeJcTaBIeHHe 0 KOH()IMKTBI HA OCHOBE y4eTa HEOOXOAMMOCTH YUCHUS, | NPH3HAKAM.
XapaKTePU3YIOMINX COTPYAHUYECTBE C HOMEHKJIaType HHTepecoB H MO3HLHii Bcex BEIP2)XCHHOTO B Tunuanse

XHUMHUYECKHE CBOWCTBA

YUHMTeJIeM;

HEOPraHu4eCKuxX coe)mneﬂuif[;

€ro Y4aCTHUKOB;

npeobiialaHuK y4eOHO-

CBOMCTBA KHCJIOT:




KHCJIOT B MOJIEKYJsIpHOM M | 2. [lllaHupoBaTh CBOM M03HABATENbHBIX Psan
HOHHOM BHJIE; AeiicTBusL B MOTHBOB U HaIpsDKEHASL
onpedensimo: COOTBETCTBHH € MIPeIOYTEHHU METaJIIOoB.
BO3MOKHOCTb IIPOTEKAHUS MOCTABJICHHOM COLMANILHOTO crocoba IpesenTauus
TUIHWYHBIX PEAKIUI 3a/a4eil 1 yCJI0BUSIMU OLICHKH 3HaHUIi; «Kucnorsp JL.O.
KHUCITIOT. ee peaIM3alif.
8 OcHoBaHus B 3HaTh onpeeneHue 1.®opMupoBaTh 1.®opMupoBaThH yMEHHE 1.CoBepuieHcTBOBATH YMeHHe | Pa3zButue BHyTpeHHEH OnpeneneHue
(59) | cere Teopun ocHoBaHui B cBete TO/], yMeHHe YYHTBIBATh MPOBOUTH CPABHEHHE H JA0TrOBapUBATLCS H MPHXOAUTH | ITO3HIMH IIKOJILHHUKA HA OCHOBaHHUH KaK
NIEKTPOJIUTHYECK | KJIACCH(PUKALMIO U BbI/leJICHHbIE YYUTeJIeM | KiIaccupuKanmio no K 0011eMY pellieHHIO B yYpOBHE 3JIEKTPOJIUTOB.
Oif TUCCOolMallul. | XMMHYECKHE CBOWCTBA OpHEHTHPBI eficTBUS 3aJaHHBIM KPUTEPHSIM; COBMECTHOIi 1eSITeJIbHOCTH; 10JIOKUTEIILHOTO Kraccubukanus
OCHOBaHUI. B 2.Pa3zBuBaTh yMeHHe OTHOIIEHHS K IIIKOTIE, OCHOBaHUH.
YMeTb cocTaBIsITh HOBOM Y4e0HOM 2.0opMHUPOBaTH Y YYaLIUXCH NMPOIYKTHBHO pa3peliaTh TTOHUMaHUSI Tunu4xeie
YpaBHEHUI peaKLuid, Marepuaje B Npe/CTaBJIeHUE 0 KOH(IMKTBI HA OCHOBE y4yeTa HEOOXOAMMOCTH Y4€HHUs, | CBOWCTBA
XapaKTePU3YIOLINX COTPYAHHYECTBE C HOMEHKJIaType HHTepecoB M MO3HLHIT Bcex BBEIP)XCHHOTO B OCHOBaHUH.
XMMHYECKHE CBOWCTBA yuuTeeM; HEOPraHUYeCKUX COeTMHEHUI; | ero y4acTHHKOB; npeobiajaHuK y4eOHo- [pesenTauus
OCHOBaHHi1 B 2. IlnanupoBaTh CBOM MO3HABATEIILHBIX «OcHOBaHUsD»
MOJIEKYJIIPHOM M HOHHOM aeiicTBusl B MOTHBOB U J1.O.
BUIE COOTBETCTBHHM C MPEANOYTEHUN
MOCTABJIEHHOM COLMANILHOTO crocoba
3ajayeif U yCJI0BUSIMH OILICHKH 3HaHMUIA;
ee peajiu3aluu.
9 OKcHIbl 3HaTh onpeenaeHue IIpunumarot u CamocTosaTenbHO YUUTHIBAIOT PA3HbIE MHEHUS U Beripakaror afekBaTHOe CocraB OKCHIOB, HX
(60) OKCHJIOB, KJIaCCH(HKALIIIO COXPAHSIOT y4eOHYIO CO3/1aI0T AITOPUTM CTpeMsITCS K KOOPIMHALIHN TTOHUMAaHHE IPHINH KIIacCH (UK.
U XMMHUYECKUE CBOWCTBA 3aa4y, INIAHUPYIOT NIESITEIbHOCTH IIPU Pa3JIMYHbIX TO3ULIUH B ycrexa u Heycriexa Heconeobpasyroume u
OKCHJIOB CBOM JICHCTBUS B peleHnn npodaeM COTPYTHUYECTBE yueOHOH NesTenbHOCTH coseoOpasyromme
Ymers CocTaBisITh COOTBETCTBUH C Ppas3IMuHOro (KUCIIOTHBIC 1
YpaBHEHUS peaKiuii, MOCTABJICHHOM 3a/1aueit XapakTepa OCHOBHBIE) OKCH/IBI.
XapaKTepPU3YIOIINX U YCIIOBHSIMHU €€ OCHOBHBIX TIOHATHI CBOMCTBa KUCIIOTHBIX
XHMHYECKHE CBOHCTBA peanu3anuu 1 OCHOBHBIX OKCHJIOB
OKCHJIOB B MOJIEKYJIIPHOM IpesenTauus
¥ MOHHOM BUJIE. «Oxcuapp» J1.O.
10 | Comu B cBeTe 3HaTh KIacCHpUKALHIO U CTaBUTh y4eOHBIE eI CpaBHuBarsh, DopMynpyeT COOCTBEHHOE BericranBaer Onpenenenue conei
(61) | Teopumn XMMHYECKHE CBOWCTBA KJaccupuIMpoBaTh 1 MHEHHE U MO3UIIHIO COOCTBEHHOE 1IEJIOCTHOE | KaK 3JIEKTPOJIUTOB.
3JIEKTPOJIUTUYECK | CPEIHHUX CPEITHHUX COJIEH. 00001maTh (GakThl U ABICHUS MHPOBO33pEHHE Kraccubukars
Oif Tccolmanuy. coJeil.
XumMuueckue CBOMHCTBa
coneit. [IpesenTarus
«Comm» JI.O.
11 | Ipakruyeckas YMmeTb 00paratscs ¢ Lenenonaranue u ®dopmupoBanue 1. [InanupoBanue 1.MotuBauus HayueHuss | CBOWCTBa KUCIOT,
(62) | padora Ne 4. XHMUYECKOH MOCy10i 1 IUIAaHUPOBAHHE TI03HABATENBHOI IeTn MPaKTHYECKOi paboTe 1o MPeMETY XUMUS OCHOBAHHM, OKCHJIOB U
CaolicTBa 11a00paTOPHBIM TpeMeTy 2.Pa3BuBaTh 4yBCTBO coneit.Il.p.
KHUCIIOT, 000pyIOBaHUEM. 2.Pa3pemenne KOH(IUKTA TOPJOCTH 3a Ned 1 gac
OCHOBaHMUH, Hcnonb3oBath 3.¥YnpaBieHue noBeJeHHEM poccHiicKyto

OKCHJIOB U COJICH.

MPUOOPETEHHBIC 3HAHUS U
YMEHHS1, OJTy4EeHHBIE TTPU
HM3YyYEHHUU TEMBI

«PactBopenue. PacTBopbl.

HapTHepa

XHMHYECKYIO HAYKy
3.HpaBcTBeHHO-
9TUYECKOE OLIEHNBAHNE




12 | I'enermyeckas 3HaTh XUMHYECKHE 1.®opmupoBaTh 1.®opMupoBaThH yMEHHE 1.CoBepuieHcTBOBATH YMeHHe | Pa3Butue BHyTpeHHEH ITonsTHE O
(63) | cBszb MeXITY CBOMCTBa OCHOBHBIX YMeHHE YYHTbIBATh NPOBOUTH CPABHEHHE H J0TOBAPUBATHCH U MPUXOJAUTH | TO3UIIMY [IKOJIbHUKA HA TEHETUYECKOU
KJIaCCaMK KJIACCOB HEOPTaHUYECKUX BbI/IeJIEHHbIE YYUTeNIeM | Kiaccupukanmio no K 0011eMY pellieHHI0 B YpOBHE CBSI3H U
HEOPraHU4eCKuX COE/IMHEHMH, ONpe/IeJIecHHe | OPUEHTHPBI JeiicTBHSA 3aJaHHBIM KPUTEPHSIM; COBMECTHOM /1eITeJIbHOCTH; OJIOXKHUTEIBHOTO TeHETHYECKHUX
COC/IMHEHUI. TCHETUYECKOU CBSI3H. B 2.Pa3BuBaTh yMeHHE OTHOUICHHS K IIIKOJIC, psax METaJUIOB
YMeTh coCTaBIIATh HOBOM Y4eOHOM 2.0opMHUPOBATH Y YYALIUXCH NMPOAYKTUBHO pa3peuiaTh TTOHUMaHHUS 1 HEMETAJIJIOB.
YpaBHEHHUS] XUMHUYECKUX MaTtepHaje B npeacTABJIeHHE O KOH(IMKTHI HA OCHOBE Y4YeTa HEOOXOAMMOCTH Y4eHUs, | XUMHYECKUE
peaKIui, COTPY/IHUYECTBE C HOMEHKJIaType HHTEPECOB U MO3MIMIA Beex BBIPOKCHHOTO B CBOICTBa
XapaKTepU3yIOIIUe yuuTeeM; HEOPraHUYEeCKUX COeTMHEHUIi; | ero y4acTHHKOB; npeobnagaHum y4eOHO- OCHOBHBIX
XUMHUYECKUE CBOWCTBA 1 2. IlnanupoBaTh CBOM [03HABATEJILHBIX KJIACCOB
TEHETUYECKYIO CBS3b neiicTBusl B MOTHBOB U HEOPraHUYECKHUX
OCHOBHBIX KJIACCOB COOTBETCTBHHM C MPEANIOYTCHUI COC/IMHEHHUI.
HEOPraHUYEeCKUX NMOCTABJICHHOM COILMAIbHOTO criocoba IIpesenTanus
COCIMHEHUI 3ajayei ¥ yCJI0BUSIMH OIICHKH 3HAHUI; «['eneTnueckas CBs3b
ee peajin3aluu. MEX/Iy KJlaccaM
HEOPraHU4YeCKUX
COEIMHEHHUN»
13 | OxucIHTENBHO - 3HATH/MIOHUMATD - OLIEHUBAIOT Bribuparot Hanboee YYHUTBIBAIOT pa3Hble MHEHUS U OBJiajieHHe HaBBIKAMHU ITonsiTre
(64) | BOCCTaHOBHUTENBH | XUMUUECKUE NOHAMUSL: MPaBUIbHOCTh 3¢ dexTuBHBIE CIOCOOBI CTPEMATCS K KOOPIUHALIMU JUIS IPAKTHYECKOU OKHCJICHUE U
BIE PEaKIIHH. OKHCJIUTEIb U BBITIOJIHEHUS ICHCTBUS pelieHus 3a1a4, Pa3JINYHBIX TTO3ULUI B JIESITEIbHOCTH BOCCTaHOBJICHHE,
BOCCTaHOBHTEJIb, Ha YPOBHE a/IeKBaTHOM KOHTPOJIUPYIOT U OLICHUBAIOT COTPYTHUYECTBE OKHCIIUTENH U
OKHUCJICHUE U PETPOCHEKUBHOW OLIEHKH | TPOLIECCHU PE3YJIbTAT BOCCTAHOBHTEIIH,
BOCCTaHOBJICHHUE. orpeieNieHne
Onpedensimp: CTCTIICHDb CTETIICHU
OKHUCJICHUS 3JIEMEHTa B OKHUCJICHHUS
COC/IMHEHHH, OKUCITUTEIN anemeHToB. CpesicTBa
M BOCCTAHOBUTEIIH, THUIT UKT IlIpe3enTanust
XUMHYECKOH PeaKiuu 1o «OKHCIUTENTHHO -
HM3MCHCHUIO CTETICHH BOCCTAHOBHTEJILHBIC
OKHCJICHUS] XUMHYIECKHX PpeaKImy
3JIEMEHTOB.
14 YnpaxxHeHus B YMeTh onpeessiTh CTaBUTh y4eOHBIE eI CpaBHUBATS, DopMynpyeT COOCTBEHHOE BricranBaer OKHUCIUTENBHO -
(65) | cocraBneHun CTETICHb OKHUCIICHUS KIIacCU(pUIINPOBATE U MHEHHE U TIO3UIIHIO COOCTBEHHOE IIEJIOCTHOE | BOCCTAHOBHTEIIBHBIC
OKHCITUTENILHO- 3JIEMEHTOB B COETHHEHUH, 00001maTh (GakThl U SBICHUS MHPOBO33pEHHE peakipu. OKUCIUTEND
BOCCTAHOBHTEIIBH | OKHCIIATEIN M 1 BOCCTaHOBHTEIb
BIX PeaKImil. BOCCTaHOBHTEJIH, OxkucieHne 1
OKHUCJICHUE U BOCCTaHOBJICHHE
BOCCTAHOBJICHHE
17 | OO6oO6enue u YMmernb O1eHUBaIOT BriOuparot Hanbonee YUUTHIBAIOT PA3HBbIE MHEHUS U OBiageHne HaBbIKAMHA Pemenue 3amau u
(66) | cucremartuzars Xapaxmepuzo8ams.: MPaBHIBHOCTh 3¢ GeKTUBHBIE CIIOCOOBI CTPEMSATCS K KOOPIUHALIMU JUISL TIPAKTHYECKOU YIPaXHEHUH IO
3HAHUH 10 TeMe XMMHYECKHE CBOUCTBA BBITIOJIHEHUSI ICHCTBUS penreHus 3aziay, Pa3IMYHBIX HO3HIVH B JIESITEIbHOCTH JTAaHHO# TeMe.
«PacTBOpeHue. OCHOBHBIX KJIACCOB Ha YPOBHE aIeKBaTHOM KOHTPOJIUPYIOT U OLICHUBAIOT COTPYTHUYECTBE TTonrotoBka
PactBOpBIL. HEOPraHWYECKHUX BEUIECTB. PETPOCHEKHBHOW OIIEHKH | TPOIIECCHU PE3YJIbTAT KOHTPOJIBbHOH padoTe.
CaolicTBa Cocmagnsamp: ypaBHEHUs
pacTBopoB XMUMHYECKUX PEaKIInii,

DJICKTPOJIUTOB.»

XapaKTepU3yIOIIHe
CBOCTBAa HEOPTaHMIECKUX
BEIIECTB.




18 | KonTpoasHas YMeTb IpUMEHSATh CTaBUTh y4eOHBIC LIETH CpaBHuUBaTh, DopMynHpyeT COOCTBEHHOE BeicrauBaer Cpencraa UKT K.p.
(67) | padora Ne6 o TEOpETHIECKUE U KIIacCU(UIIUPOBATE U MHEHHE U TO3HIHIO cobcTBeHHOE 1enocTHoe | Neb
TEMe npaktadeckue 3YH, 00001marh (hakTel U SABICHHUS MHUPOBO33PEHUE
«PactBopenue. HOJTyYEHHBIE TIPH
PactBopslL. H3y4YCHUN TAHHOMN TEMBI,
CaoiicTBa Ha KOHTPOJIBHOIT paboTe.
pacTBOpOB
UIEKTPOJIUTOB
19 | Anamms YMeTh NpuMeHsITh [puHNMAIOT U CaMOCTOSTENBHO YUYHTHIBAIOT Pa3HbIC MHECHHUS U BeIpaxkaroT aJieKBaTHOE PemeHne 3amaq u
(68) | xoHTpOIBHOM TEOPETHYECKHE 1 COXPaHSAIOT yueOHYI0 CO3JIAI0T AITOPUTM CTpeMSTCS K KOOPIMHALUN MOHUMAaHHUE TIPUYHH YHPaKHEHHIT 110
paboTsL. npakrudeckre 3YH, 3a/1a4y, IIAHUPYIOT JEeSTEIBHOCTH IIPA Pa3IMYHBIX ITO3ULHI B ycIexa u Heycrexa JTaHHOW TeMe. AHaJN3
Hrorosoe TIOJTy9eHHEIE IIPH CBOH JIeHCTBUS B pelieHnn npobieM COTpYIHHUYECTBE y4eOHOH NesTeIbHOCTU KOHTPOJIEHOH PaOoTHL.
3aHATHE. U3y4YEHUN TAHHOM TEMBbI, COOTBETCTBHH C Pa3IHYHOrO
Ha KOHTPOJIbHOH paboTe. TIOCTaBJICHHOH 3a1a4ei XapakTepa

1 YCIIOBHAMH €€
peanu3aniu

OCHOBHBIX IMOHATHI
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