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PaGouasi nporpamma no kypcy «Xummus». 8 kiaace. ®I'oc 000
I[HosicHUTEIbHASA 3aAIUCKA.

Pabouas nporpamma 1o XuMuu Jisi OCHOBHOM IIKOJIbI COCTaBJI€HA Ha
ocHoBe DYHIAMEHTAIILHOTO fAJIpa coJiep KaHusl 001Iero o0pa3oBaHus U
TpebGoBanuil k pe3ynbTaTaM OCHOBHOTO 001Iero 00pa3oBaHusl, IPEICTaBICHHBIX B
®denepanabHbIM OCYJAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OOILIETOo
0o0pa3oBaHus BTOPOTO MOKOJICHUsI. B Hell yYUTBIBaIOTCS OCHOBHBIE UCH
MTOJIOXKEHUSI POTPAMMBI pa3BUTHS U (POPMHUPOBAHUST YHUBEPCATbHBIX YUEOHBIX
JENUCTBUM JJIs1 OCHOBHOTO 0011ero 00pa3oBaHus

XuMHs, KaK 0JIHa U3 OCHOBOIIONAralIux 00JacTeil eCTeCTBO3HAHUS,
ABJIETCS. HEOTHEMIJIEMON YacThI0 00pa30BaHMs MIKOJIbHUKOB. Kax bl yenoBek
’KUBET B MUPE BEILIECTB, IOATOMY OH JJOJIKEH UMETh OCHOBBI ()yH/IaMEHTAJIbHBIX
3HaHUHW MO XUMHH (XUMHUYECKasi CHMBOJIMKA, XUMUYECKUE MTOHSITHS, (DAKTHI,
OCHOBHBIE 3aKOHBI M TE€OPUH ), TTO3BOJISIONINE BBIPAOOTATh MPEACTABICHUS O
COCTaBe BEILIECTB, UX CTPOCHUH, MPEBPAIICHUSIX, TPAKTUYECKOM UCIOJIb30BAHUH, &
Tak)ke 00 OMacHOCTH, KOTOPYIO OHH MOTYT MPEJCTaBIATh.

N3yyas xumu1o, ydaniuecs: y3HatoT 0 MaTepHaIbHOM €IMHCTBE BCEX
BEIIECTB OKPYKAIOIIEr0o MUPa, O0YCIOBJIEHHOCTH CBOWCTB BEIIECTB UX COCTABOM
U CTPOEHUEM, TTO3HABAEMOCTH U MPECKAa3yeMOCTH XUMUYECKUX SIBICHUI.
N3yyeHue CBOMCTB BEIIECTB U UX MPEBPAIICHUI CLIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIJICHUS, a IpakTHUeckas paboTa ¢ BemecTBaMu (J1abopatopHbie
OTIBITHI) — TPYAOIIO0UIO, AKKYPaTHOCTH U coOpanHocTu. Ha mpumepe xumun
y4allecs moJIy4yaroT IPEICTaBICHHS O METOIaX TO3HAHUS, XapaKTEPHBIX JJIS
€CTECTBEHHBIX HaYK (9KCIIEPUMEHTAIBHOM U TEOPETHUYECKOM ).

PaGouasi nporpamMMa y4eOHOro Kypca 1no XuMHuH JJis 8 Kjacca
paspaborana Ha ocHoBe @I'OC BTOpOro nokoJieHusi, Ha 0a3e MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBaHus 10 XUMUHU (0a30BBIA YPOBEHD) U aBTOPCKOi
nporpammbl O.C. l'agpuensina, A.B. Kynuosoii [IporpamMmma ocCHOBHOro 0011ero
odpa3zoBaHus nmo xumuu. 8-9 kiaaccnl. M: JIpoga, 2015 r.

JlaHHas mporpaMMa KOHKPETU3UPYET COAECpKaHUE CTaHAapTa, NaET
pacnpezenieHue y4eOHbIX 4acoB IO pa3jesiaM Kypca, MocaeA0BaTeIbHOCTh
M3YUYEHHUS TEM U PA3JEIOB C YUETOM MeKIMPEAMETHBIX U MPeAMETHbIX CBsI3ei,
JIOTUKH Y4eOHOTO TPoIiecca, BO3PACTHBIX OCOOCHHOCTEH yJaIuXCs

IIporpamma paccuurana Ha 68 yacoB (2 yaca B HEJIEJI0), B TOM YHCIIC Ha
KOHTPOJIbHBIE pa0OThI- 64aCOB, MPAKTHYECKUE paOOTHI 5 yacoB

Conepxxanue nporpaMMbl HANPABJIEHO HA OCBOCHUE YYAIIUMUCS 3HAHUM,
YMEHUH U HAaBBIKOB Ha 6a30BOM YPOBHE, 4TO COOTBETCTBYeT OOpa3oBaTenbHON
MpOrpaMMe IIKOJIBI.

Henau n3yuenus xumuu B 8 Kiacce:
* 0OCBOEHME BOKHEHIINX 3HAHUI 00 OCHOBHBIX MOHATUSX U 3aKOHAX XHUMUH,
XUMHYECKOM CHUMBOJIMKE;

* OBJIaJICHME YMEHUSMU HAOIIOAaTh XUMUYECKUE SIBJIICHUS, TPOBOJIUTD
XUMHAYECKHI IKCIIEPUMEHT, MMPOU3BOAUTH PACYETHI HA OCHOBE XUMUYECKUX
(dbopMys BEIIECTB U YPaBHEHUN XUMUUECKUX PEAKIIUIA;

®* Pa3BUTHE [103HABATCIIBHBIX HHTCPCCOB U MHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B
Iponecce MpOBCACHUA XUMHUYCCKOI'O OKCIICPUMCHTA, CaMOCTOATCIIBHOI'O



NpUOOPETEeHUS 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIUMHU >KM3HEHHBIMU
MOTPeOHOCTAMU;

* BOCIIUTAHUE OTHOLLIEHUS K XUMUH KaK K OJHOMY U3 (pyHIaMEHTalbHBIX
KOMITIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIEUET0BEYECKOU KYIbTYPHI;

* IpMMeHeHHe TIOJIYYeHHBIX 3HAaHUN U yMEHUH AJi 0€30M1aCHOI0 UCIOJIb30BAHUS
BEILECTB U MAaTEPHUAJIOB B OBITY, CEIbCKOM XO35HUCTBE U HAa IPOU3BOJICTBE,
penieHns NPakKTUYECKUX 3a7a4 B IOBCEIHEBHOW KU3HU, MTPENYTIPEIKICHUS
SABJICHUM, HAHOCSALIMX BPEJ 3I0POBBIO YEIOBEKA U OKPYKAIOILEH Cperie.

3agaun:

1.CopmMupoBath 3HaHHE OCHOBHBIX OHATUN U 3aKOHOB XUMUU;
2.BocnuThiBaTh OOIIEYETIOBEUYECKYIO KYIbTYPY;

3. Yuuth HaOM01aTh, MPUMEHSITh MTOJTYUYCHHBIC 3HAHUS Ha TIPAKTUKE.

JIMYHOCTHBIMM pPe3yJbTaTaMHU U3YUCHUS MpeaMeTa « XUMus» B 8 Kiacce
SIBJISIFOTCSA CJIEAYIONINE YMEHUSA:

0CO3HABATH €UHCTBO U LIETOCTHOCTh OKPYKAIOLIEr0 MUPA, BO3MOKHOCTHU
€ro MO3HaBaeMOCTH M O0OBSICHUMOCTH Ha OCHOBE JOCTIKCHUN HAYKH;

NMOCTEeNEeHHO BhICTPANBATh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCThH K CaMOOOPa30BaHMIO, B TOM YHUCIIE U B
paMKax caMOCTOATENbHON eI TENbHOCTH BHE IIKOJIBL;

OlleHMBATh KU3HEHHbBIE CUTYAIIUH C TOUKHU 3peHus 6e30macHoro odopasa
KU3HU U COXPAHEHHUS 3]I0POBbBS;

OLICHUBATh KOJIOTMYECKUN PUCK B3aUMOOTHOIIIEHUH YEJIOBEKA U TPUPOIBI.

(popMupoBaTh HKOJIOrMUECKOE MBIILJICHUE: YMEHUE OILIEHUBATH CBOIO
NEATENbHOCTh U MOCTYNKH APYTHUX JIFOJIEH C TOUKH 3PEHUSI COXPAHEHU S
OKpYXaIOIEeH Cpeibl - rapaHTa KU3HU U 0Jaronoaydus Jitoiei Ha 3emie.

MeTanpeaMeTHbIMH PE3YJIbTATAMH U3YYEHUS Kypca « XUMHUSD) SABIISIETCS
dbopmMupoBaHue yHUBEpCAIBbHBIX yaeOHBIX AercTBrid (Y'Y []).

Pecynamugnvie YY/I.
CaMOCTOSATEIILHO O0OHAPYKUBATH U (DOPMYTUPOBATH YICOHYIO TTPOOIEMY,
OTIPEJIEIISITH 11eTb YIeOHOM NesITeTbHOCTH;

BEpPCUU PEUIECHUS MPOOJIEMBbI, 0OCO3HABATh KOHEUHBIN PE3yJIbTaT, BHIOUPATh
13 MPEJITI0KEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEJICTBA IOCTUKEHUS 1IEJIH;
COCTaBJIATh (MHAMBUAYAJIBHO UIIM B TPYIINE) IJIaH PEIICHUsI TPOOJIEMBbI;

paboTas 1o TUTaHy, CBEPSITh CBOM JEHCTBUSA C LIETBIO U, TIPH
HE0OXOIMMOCTH, UCTIPABIIATH OIMIMOKHU CaM BBIIBUTATh CAMOCTOSTEIBHO;

B JIMAJIOTE€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BIPaOOTaHHbIE
KpuTepuun oueHkHU. [IIKoIbHBIE:

oOHapyXuBaeT U HOPMYIHUPYET YICOHYIO TPOOIEMY MO PYKOBOICTBOM
YUUTETIS.



CTaBUT 1I€Jb ACATCILHOCTH HA OCHOBE ITOCTABICHHOM HpO6JIeMBI nu
npeaiaract HECKOJILKO CII0CO0O0B e¢e JOCTHIXKCHMUA.

CaMOCTOSITENILHO aHAJIU3UPYET YCIOBHS JOCTHKEHUS LI€JH HAa OCHOBE yuéTa
BBIJICTICHHBIX YYUTEJIEM OPHUEHTHUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHare.
TUTAHUPYET PECYPCHI ISl TOCTIKEHUS 1ENH
HasbiBaeT TpyJHOCTH, C KOTOPBIMH CTOJIKHYJICS TIPU PEUICHUH 3a1a4H, U
npejyiaraeT MyTH UX IpeoIoIeHNs/ n30eranusi B NadbHEHUIIEH NeITeTbHOCTH.
BbInyCcKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCSH

CaMOCTOSITEIEHO CTaBUTh HOBBIC YUeOHBIE TENIN U 3a4a4H.

CaMOCTOSITEIBHO CTPOUTD KU3HEHHBIC TUTAHBI BO BPEMEHHOW MEPCTICKTHBE.
NpY TUTAHUPOBAHUU JOCTHIKCHHSI II€TICH CaMOCTOSATEIHHO U aICKBAaTHO YYUTHIBATh
YCITIOBHSI M CPEJICTBA UX JOCTHUIKCHHS.

Bb1ensiTe albTepHATHBHBIE CIIOCOOBI TOCTHKEHUS 1IeJIM U BEIOUPATh
Haubomee 3 HEeKTUBHBIN cr1ocoO.

AJIeKBaTHO OIICHUBATH CBOM BO3MOXXHOCTH JOCTH)KCHUS TEIH
OIpeIeIEHHON CIIOKHOCTH B Pa3IMYHBIX c(hepax caMOCTOSTEIHHOM 1S TeIbHOCTH.

Io3nasamenvuvie YY/I:

aHAJIM3UPOBATh, CPABHUBATD, KJIIACCUPUITMPOBATH U 000011aTh (PAKTHI U
ABJICHUS. BBIABIATH MPUYUHBI U CIEACTBUS MPOCTHIX SBICHUIM.

OCYILIEeCTBJIAAITH CPAaBHEHHUE, KIIACCU(DUKAINIO, CAMOCTOATEIHLHO BBIOUpast
OCHOBAHHUS M KPUTEPHUU JJI YKa3aHHBIX JIOTHYECKUX OTEepaliuii;

CTPOMTH JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEe YCTAaHOBICHHE
NPUYHUHHO-CIIE/ICTBEHHBIX CBSI3EH.

€03/1aBATh CXEMAaTUYECKHE MOJICIIU C BBIJICIICHUEM CYIIECTBEHHBIX
XapaKTEePUCTHUK OOBEKTa.

COCTABJISATH T€3UCHI, PA3JTMYHbBIC BUJBI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.IL.).

npeodpa3oBbIBaTh HHGOPMAIIUIO U3 OJHOTO BHUJIA B Ipyrou (Tabiuiry
B TEKCT U Mp.).

yMeTb OIPEACNATh BO3MOKHBIE UCTOUHUKH HEOOXOUMBIX CBEJICHUI,
MPOU3BOJIUTH MOUCK MH(OPMAIINH, aHATH3UPOBATH U OIICHUBATH €€
nocToBEpHOCTH. [IIKkoIbHBIE:

OCYIIECTBIISIET PACITUPEHHBIN MOUCK HH(DOPMAITUU C UCTIOI30BAaHHEM
pecypcoB oubnuorek u MaTEpHETA.

CUMTBIBaeT MH(POPMAIIUIO, TIPEICTABICHHYIO C UCIIOJIb30BAaHUEM paHEe
HEU3BECTHBIX 3HAKOB (CUMBOJIOB) MPU HAJTUYNH UCTOYHUKA, COIEPKAIIETO MX
TOJIKOBAHUE.

Co3zpaer MOJIeNIM U CXEMBI ISl PEIICHUS 3a/1ay.

[lepeBoanT CIOXKHYIO 1O COCTaBy MH(pOpMAIHIO U3 TpahUIECKOTO UITH
CHUMBOJILHOT'O MPEJICTABICHUS B TEKCT U HA00OPOT.

VcTanaBiIMBaeT B3aUMOCBS3b OIMMCAHHBIX B TEKCTE COOBITUM, SIBJICHUM,
MPOIIECCOB. YYacCTBYET B MPOEKTHO- UCCIIEIOBATEIBCKOMN NS TEILHOCTH.

MIPOBOJAUT HAOJIIOJCHUE U IKCIIEPUMEHT MOJT PyKOBOJACTBOM YUMTEIIS.

OCYIIECTBIISIET BbIOOp Haubosee 3 (PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

JIAeT ONpeIeSICHUE MTOHSITHSIM.
yCTaHABIIMBAET MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U.



0000111aeT MOHATHS — OCYIIECTBIISET JIOTHYECCKYIO OMEePAIUIo IMepexo/ia OT
BUJIOBBIX ITPU3HAKOB K POJOBOMY TMOHSATHIO, OT IOHITHS C MEHBIIIUM 00HEMOM K
MMOHATHIO C OONBIITNM 00BEMOM;

OCYIIECTBIISIET CPAaBHECHHE, CEPUAITUIO U KITACCH(PUKAIIUIO, CAMOCTOSITEIIBHO
BBIOVIpAsi OCHOBAHUS U KPUTCPHH JIJISl YKA3aHHBIX JIOTHUSCKHUX OTICPAITHA.

CTPOUTH KJIacCU(UKAITUIO HA OCHOBE TUXOTOMHUYECKOTO JEICHHS (Ha OCHOBE
OTpUIIAHUS)

CTPOUTH JIOTHYECKOE PACCYKICHNE, BKIIFOYAIOIICEe YCTAHOBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3CH;

OOBSICHSIET SIBJIICHUS, TPOIICCCHI, CBS3U M OTHOIIICHHSI, BHISBIIIEMBIC B X0JIC
UCCJICIOBAHUS;

3HAET OCHOBBI YCBAWBAOIIIECTO YTCHHUS

yMEET CTPYKTYPHUPOBATh TEKCTHI (BBIACIACT TJIABHOE U BTOPOCTEIICHHOE,
TJIABHYIO HJICI0 TEKCTA, BBICTPAUBAET MOCIIEOBATEIIBHOCTD OMTUCHIBACMBIX
COOBITHIA)

3HAET OCHOBBI 03HAKOMHTEIIBHOTO YTCHHUS;

TIOCJICIOBATCIIBHOCTD OTMIMCHIBAEMBIX COOBITHIA)

- CTaBUTh NIPOOJIEMY, apTYMEHTHPOBATh €€ aKTyaJIbHOCTb.

-CaMOCTOSITEIIBHO TTPOBOJIUTH UCCIICIOBAHNE Ha OCHOBE TIPUMCHCHHS
METOJI0OB HAOJIFOICHHSI M SKCIICPUMCHTA;

KommynukatuBubie YY/I:

CaMocCTOsTeIbHO OpraHU30BbIBaTh YU€OHOE B3aMMOJICHCTBUE B TPYIIIE
(ompenenaTh 001IKe eI, PACPEACIATh POJIU, JOTOBAPUBATECS APYT C IPYTOM U
T.1.).11IkonbHBIE:

coOJII0/JaeT HOPMBI MYyOIMYHON peUr U perjJaMeHT B MOHOJIOTE U JUCKYCCHHU.

MOJIb3YeTCA aJIeKBaTHBIMU PEYEBBIMH KJIHIIIE B MOHOJIOTE (MTyOJIMYHOM
BBICTYIIJICHUH ), TAAJIOTE, TUCKYCCHUU.

dbopMynupyeT COOCTBEHHOE MHEHUE U TIO3UIUIO, ApPTYMEHTUPYET UX.

KOOPJUHUPYET CBOIO MO3UIIUIO C TO3UIIUSIMU MAPTHEPOB B COTPYTHUUYECTBE
P BBIPAOOTKE OOIIETO.

YCTaHABJIMBAECT ¥ CPABHUBAET Pa3HbIe TOUKHU 3PEHUS, IPEKIIC YEM
MPUHUMATH PEIICHUS U JIeaTh BHIOOP.

CIIOPUT ¥ OTCTAWBAET CBOIO MO3HITNIO HE BPaXKA€OHBIM JJII ONTIOHEHTOB
o0Opazom.

OCYIIECTBIISIET B3aUMHBIA KOHTPOJIb U OKA3bIBAET B COTPYIHUIECCTBE
HEO0OXOIUMYIO B3aUMOITOMOIIIb.

OpPraHU30BBIBACT U TUIAHUPYET YI4EOHOE COTPYAHUIECTBO C YUUTETIEM U
CBEPCTHUKAMMU; OTIPEETISATh e U (PYHKIIUN YIaCTHUKOB, CTIOCOOBI
B3aMMOJICHCTBUS; TFITAHUPOBATH OOIIHE CIIOCOOBI paOOTHI;.

yMeeT paboTaTh B IPYIINEe — YCTaHABIMBAET pabOUYne OTHOIICHMUS,
3G (HEKTUBHO COTPYIHUYAET U CIOCOOCTBYET MPOAYKTUBHOM KOOTIEpAITNH;
WHTETPUPYETCS B TPYMITY CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE B3aUMOICHCTBUE
CO CBEPCTHUKAMH M B3POCIBIMHU.

YUUTHIBATh Pa3HbIe MHEHUS U MHTEPECH 1 00OCHOBBIBATH COOCTBEHHYTO
MO3UITHIO;

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

- POJTYKTUBHO Pa3peiaTh KOHPIUKTHI HA OCHOBE YU4E€Ta HHTEPECOB H
MO3UIIMI BCEX YUYACTHUKOB, TTIOMCKA U OTICHKH aTbTEPHATHBHBIX CIIOCOOOB



paspelieHus: KOH(IUKTOB; JOTOBAPUBATHCS U IPUXOAUTH K OOIIEMY PEIICHUIO B
COBMECTHOM JEATENbHOCTH, B TOM YUCJIE B CUTYaI[UU CTOJKHOBEHUSI HHTEPECOB;

- OpaTh Ha ce0sl THUIIMATHUBY B OPraHU3aI[Ud COBMECTHOTO JACHCTBUS
(menoBoe TUAEPCTBO);

-BJIaJIETh MOHOJIOTUYECKON U THANOTUYECKOr (hopMamu peuu B
COOTBETCTBUM C ITPAMMATUYECKUMHU U CUHTAKCUYECKUMHU HOPMAaMU POJHOTO SI3bIKa;

-CJIEZIOBATh MOPAJIBHO-3TUYECKUM U IICUXOJIOTUYECKUM NPUHIHUIAM
OOIIIEHHS U COTPYAHUYECTBA HA OCHOBE YBAKUTEIHLHOTO OTHOIICHUS K MapTHEpPaM,
BHUMAaHMS K JJMYHOCTHU JPYTOro, aI€KBATHOTO MEXIMYHOCTHOT'O BOCIIPUATHS,
TOTOBHOCTHU aJICKBATHO PEArupoOBaTh HA HYK/IbI IPYTHX, B YACTHOCTHU OKa3bIBATh
MOMOIIb U SMOIIMOHATIBHYIO MOJJICPKKY NapTHEPAM B MPOLECCE JOCTUKEHUS
00I11Ie 1IeI COBMECTHOM AEITEIbHOCTH,

IIpeaMeTHBIMY pe3yJIbTATAMHU U3YUEHUS MPEIMETA ABISIOTCS CICAYIOIINE
YMEHHSL:
OCO3HAHUE POJIH BEILIECTB:

- ONPENICIISITh POJIb PA3JIUYHBIX BEILIECTB B MPUPOJIE U TEXHUKE;

- O0BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
pPaccMOTPEHUE XUMUYECKUX MTPOIIECCOB:

- IPUBOAUTH MPUMEPHI XUMUUYECKUX MPOLIECCOB B MPUPOJIE;

- HAXOJAUTh YEPThI, CBUICTEIILCTBYIONINE 00 OOIINX MPU3HAKAX XUMUYECKUX
IIPOLIECCOB U UX PA3INYHUSIX.
UCITOJIb30BaHUE XUMUYECKUX 3HAHUU B OBITY:

- O0BSICHITH 3HAUCHUE BEIIECTB B )KM3HU U XO3SMCTBE YEIOBEKA.
OOBSICHSITH MUP C TOUYKHU 3PCHUS XUMUU:

— MEPEYUCIISTh OTIUYUTEIIbHBIE CBOMCTBA XUMHUYECKUX BEIIECTB;

— pa3auyaTh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;

- ONPEIEIIATH OCHOBHBIE KJIACCHI HECOPTaHUYECKHUX BEILIECTB;

- IOHUMATh CMBICJI XUMUYECKUX TEPMHUHOB.
OBJIaJICHUE OCHOBAMH METOJIOB ITO3HAHUS, XaPAKTEPHBIX JJIS1 €CTECTBCHHBIX HAYK:

- XapaKTepru30BaTh METO bl XUMHUECKON HAyKu (HaOJII0/ICHUE, CpaBHEHUE,
AKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TO3HAHWUU MPUPO/IBI;

- MPOBOAUTH XUMUUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATD UX
pe3yJIbTaTHI.
YMEHHME OLICHUBATh NIOBEJICHUE YEJIOBEKA C TOYKH 3PCHUS XUMHUYECKOU
0€30MacHOCTH IO OTHOIIICHUIO K YEJIIOBEKY U MPUPOJIE:

- ACTIOJIH30BATh 3HAHUSI XMMUU TIPU COOTIOCHUH TIPABIII UCIIOIH30BaAHNUS
OBITOBBIX XMMHUYCCKHUX IPEIIapaToB;

- pa3nyaTh ONacHbIe U Oe30MacHbIe BEUIECTRA.



Pabouas nporpamma nocTpoeHa Ha OCHOBE KOHLEHTPUYECKOT 0 OIX0/1a.
OTO 1OCTUTAETCA IYTEM BBIWICHEHUS TUIAKTUYECKON €AMHUIIBI — XUMUYECKOT O
AJIEMEHTA - U JaJbHEHIIEM YCI0KHEHUU U PACIIUPEHUH €€: 371€Ch TAKOBBIMU
BBICTYIAIOT (POPMBI CYIIECTBOBAHUS (CBOOOAHBIE ATOMBI, TPOCTHIE U CIOKHbBIE
BelECTBa). B mporpamMme yuuThIBaeTCs peanu3aius MeKInpeaAMeTHbIX CBsI3el ¢
KypcoM ¢usuku (7 kinacc) u ouosioruu (6-7 Kiacchl), Te JaeTCsa 3HAKOMCTBO C
CTPOEHUEM aTOMa, XUMUYECKON OpraHu3aluen KIETKHU U mpolieccaMu oOMeHa
BELIECTB.

OcHoBHO¥i ¢opMoii opranuzanum y4eOHOro nmpouecca siisercs KIacCHO-
ypouHas cuctema. B kauecTBe 1OMOJHUTENBHBIX (HOPM OpraHu3aluu
00pa3oBaTeIbLHOrO MPOIECCa UCTIONB3YETCA CUCTEMA KOHCYIbTAIlMOHHON
NOJICPKKHU, MHANBUIYATbHBIX 3aHATHI, CAMOCTOSITENIbHAs pad0Ta ydaluxcs C
MCIOJIb30BAHHEM COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTUH.

[IpeoGnanaromieit GopmMoit KOHTPOIISI BBICTYNAIOT MTUCbMEHHBIN
(camocTosiTeNbHBIE U KOHTPOJIbHBIE pabOThl) M YCTHBIH orpoc (cobecenoBanue),
TECTUPOBAHHUE.

Conep:xxanue nporpamMmasi.



Beenenne IlepBonayajbHbIe XUMHYECKHE TOHATHSA
(8 uac)

[Ipeamer xumun, MeTobl MO3HAHUS B XUMUU: HAOJIOICHUE, SKCTIEPUMEHT,
MojenupoBaHue. CTOUHUKH XUMUYECKON UHPOpMAIIUH, €€ TTOTyueHre, aHallu3 U
MPEJICTABIECHUE €r0 PE3yJIbTATOB.

[TonsiTHE O XUMHUUYECKOM 3JIEMEHTE U (DOPMaxX €ro CyIieCTBOBAHUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBpamenust BemiecTB. OTIMYNE XUMUUECKUX PEAKIIUA OT (PU3NUECKUX
saBieHud.  Ponb xuMmuu B )ku3HU yenoBeka. Xemopuaus u xemohoousi.

Kpatkue cBenenusa u3 HICTOpUM BOSHUKHOBEHUSA U pa3BuTus xumuu. [lepuon
anxumuu. [lonstue o punocopckom kamue. Xumus B X VI B. Pazputre xumuu Ha
Pycu. Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHHUM XUMUYECKOW HaYKH - pabOTHI
M. B. Jlomonocoga, A. M. bytnepona, [I. 1. Menzeneena.

XuMHUYecKass CAMBOJIMKA. 3HAKH XUMUYECKHUX AJIEMEHTOB U MPOUCXOXKICHUE
uX Ha3BaHuil. Xumuueckue Gopmynsl. MHIEKCH 1 KO PUITUSHTHI.
OTHOCHUTENBHBIC ATOMHASA U MOJIEKYJISIpHAs Macchl. Pacuet MaccoBoi 101
XUMHUYECKOT0 3JIEMEHTa 10 (hOpMYyJIie BEIIECTBA.

[lepuoguueckas cucrema xumuueckux snementoB 1. 1. Menneneesa, ee
CTPYKTypa: MaJible U OOJIbIINE MePUO/Ibl, TPYIIbI U MOATPYIIIHI (TIaBHAS U
nobounas). [lepmonnueckas cucrema Kak ClipaBOYHOE TOCOOUE IS MOTYISHUS
CBEJICHHI O XUMUYECKUX DJIEMEHTAX.

PacuerHbie 3a1a4u.

1. HaxokneHue OTHOCUTENBHON MOJIEKYJISIPHOW MacChl BEIECTBA 110 €ro
XUMUYECKOH popmyIie.

2. Boruucienne MaccoBO# JOJU XMMHUECKOTO 3JIEMEHTA B BEIIECTBE IO €T0
dbopmyie.

JdeMoHCTpaIUH.

1.Mopenu ( mapoctepxHeBbie 1 CTioapTa bpurine6a) pa3iuyHbIX TPOCTHIX U
CJIOKHBIX BELIECTB.

2. Koyutekuusi CTEKJITHHOM XUMUYECKOU MOCY/IbI.

3.Konneknus MatepualioB 1 U3/1€JIMHA HA OCHOBE aJIFOMHUHUS.

4. BzanmMoeiuCcTBUE MpaMopa C KUCIOTOM U IIOMYTHEHUE U3BECTKOBOM BOJIBI.
JlaGopaTopHbIe ONbITHI.

1.CpaBHEHME CBOMCTB TBEPABIX KPUCTAUTUYECKUX BEIIECTB U PACTBOPOB.
2.CpaHeHue CKOPOCTH UCTIapeHUs BOJIbI, OJIEKOJIOHA U ATUJIOBOTO CIIUPTA C
bunbTpOBATHEHOM OyMard..

IIpakTuyeckas padora Ne 1

"TIpaBuia TexHUKH 0€30MMACHOCTH TP padOTEe B XUMUUYECKOM KaOUHETe.
JlabopatopHoe ob6opymoBanue U oOpamieHue ¢ Hum. "

Tema 1. AToMBbI XUMH4YeCKHX 3J1eMeHTOB (9 u)



ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUA O CTPOEHHUM aTOMOB. Jl0Ka3aTenbCTBA CI0KHOCTH CTPOCHUSI ATOMOB.
Omnsitel Pezepdopaa. [InanetapHast Moaenb CTpOSHUS aTOMA.

CocTaB aTOMHBIX SIA€P: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS AaTOMHAS
Macca. B3auMocBsI3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAS
Maccay.

N3meneHue urcna MpoTOHOB B siApe aToMa - 00pa3oBaHUE HOBBIX
XUMHUYECKHUX IJIEMEHTOB.

N3meneHue urcna HEUTPOHOB B SIIPE aTOMa - 00pa30BaHKUE U30TOMOB.
CoBpeMeHHOE ONPEAECIECHNUE MOHATUS «XUMUYECKUN 3JIeMEHT». M30TOmbI Kak
Pa3HOBUIHOCTH aTOMOB OJIHOTO XMMHYECKOTO 3JIEMEHTA.

DnekTpoHbl. CTpOCHUE IEKTPOHHBIX YPOBHEN aTOMOB XUMUUYECKUX
3JIEMEHTOB MAJIBIX MIEPUOJIOB niepuoandeckon cucremsl /1. . Menaeneena.
[TonsiTue 0 3aBEpIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (IHEPTeTUIECKOM
YPOBHE).

[Tepnonnueckas cucrema xumuueckux aneMeHToB 1. . Menneneesa u
CTPOCHHE aTOMOB: (PM3UUYECKHUI CMBICI TIOPSIKOBOTO HOMEpa AJIEeMEHTa, HoMepa
TPYIIbI, HOMEpa MEepUo/a.

N3MeHeHnune unciia 3JIeKTPOHOB Ha BHEIITHEM JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO0 JIEMEHTA - 00pa30BaHUE MOJIOKUTEIBHBIX H OTPUIIATEILHBIX HOHOB.
Nownbl, 00pa3oBaHHbIE AaTOMAMHU METAIIJIOB U HEMETAIIOB. [[puuuHbI U3MEHeHus
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPHOJAX U TPyIIIax.

O6pazoBanue OuHapHbIX coearuHeHn. [lonaTue 06 noHHOM cBsi3U. CXeMbl
0o0pa30BaHUs HOHHOU CBSI3H.

B3anmopelicTBue aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEKIY
co0oit - 0Opa3oBaHuUe ABYXaTOMHBIX MOJIEKYJ IPOCTHIX BeecTB. KoBaeHTHas
HEMOJISIpPHAsT XUMUYECKasi CBSI3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (OPMYIIBI.

B3anmojelicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXKTY
coboli - 0Opa3oBaHre OMHAPHBIX COCTMHCHUN HEMETAJIIOB.
DNeKTpooTpHUIaTebHOCTD. [TOHSATHE 0 KOBaJIEHTHOM NONIsipHOM CBsi3U. [loHsITHE O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BBIBATH KOBAJICHTHBIC XHUMUYECKUE
cBs3u. CocTaBienne Gopmys1 OMHAPHBIX COSTUHEHUH TT0 BAJICHTHOCTH.

B3anmoselicTBue aTOMOB XUMHUUYECKHUX 3JIEMEHTOB-METAIIJIOB MEKTy COOOM -
o0pa3oBaHKe METAJUIMUECKUX KpUCTALUIOB. [[oHATHE 0 METAITMYECKON CBSI3H.
JdeMoncTpamuu. Mojenn aToMOB XUMHUYECKHX 3JIEMEHTOB. [leproanyeckas
cucrtemMa xuMudeckux syneMeHToB [[. 1. Menpaeneena.

JlabGopaTopHbIe ONBITHI.

3.MopaenupoBaHHie NPUHLMUIA IEUCTBUM CKOHUPYIOLIETO MUKPOCKOIA.
4.13rotoBieHue Mojeaeli OMHAPHBIX COEUHEHUM.

5. O3HaKOMIIEHHUE C KOJUIEKLIHUSIMU METAJIJIOB

Tema 2. IIpocThie BemecTBa (7 u)

[TosmoxxeHre MeTaUIOB 1 HEMETAJUIOB B IEPUOIMIYECKON CUCTEME
xuMmmuueckux 35eMeHToB /1. Y. MenneneeBa. BaxkHeinye npocThie BEIIECTBA -



METAaJUJIBL: JKeJIe30, ATFOMUHUM, KaTbIIUiA, MarHUM, HATpuid, kanuit. O6mme
(u3nueckre cBOMCTBa METAIIJIOB.

Baxxnelimue npocTble BElIECTBA - HEMETaIbl, 00pa30BaHHbIE aTOMaMu
KHCIIOpoAa, BOJIOpoAa, a30Ta, cephl, pocdopa, yriepoaa. MosieKysabl MPOCTHIX
BEILIECTB-HEMETAJUIOB: BOAOPOJA, KUCIOPOAa, a30Ta, TAJIOTEHOB.

OTHOcHUTENBHAS MOJIEKYJIApHAs Macca.

CnocoGHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB K 00Pa30BaHUIO HECKOIBKHUX
MIPOCTHIX BEIECTB - AIIOTPOIHUA. AJUIOTPOIHbIE MOAUGUKAIIMN KUCIOPOa,
docdopa u onoBa. Metamnyeckre 1 HEMETATHYECKUE CBOMCTBA MPOCTHIX
BemiecTB. OTHOCUTENBLHOCTD JIEJICHUS MPOCTHIX BEIIECTB HA METAJLIBI U
HEMETAJLIbI.

Yucno Asoranpo. KonnuectBo Bemiectsa. Monbs. Mossipaas macca.
MomnsipHbiil 00beM ra3o00pa3HbIX BemiecTB. KpaTHbie eTMHUITBI KOJTUYECTBA
BEI[ECTBA — MUWIJIUMOJIb U KHJIOMOJIb, MUJITUMOJISIPHAS. U KUJIOMOJISIpHAS
Macchl BEIIECTBA, MUJUIMMOJISIPHBIN U KMJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX
BEILIECTB.

PacyeTsl ¢ UCMOIB30BaHMEM MOHATUN «KOJIUYECTBO BEUIECCTBAY, «MOJISIpHAS
Maccay, «MOJIIPHBIM 00bEM Tra30By, «IOCTOSIHHA ABOTaIpO».

PacuyerHble 3axaumn.

1. Beruncnenue MOJSIPHON MacChl BEIIECTB IO XUMUUYECKUM (popMymam.

2. PacueTsl ¢ UCIIOIb30BAaHUEM TOHITHI «KOJUYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJIAPHBIN 00bEM Ira30B», «IIOCTOSIHHASA ABOTaIPOY.

HemoncTpanumn. Ilonyyenue o3ona. O0pasubl 6€J10r0 u Ceporo 0J10Ba, 6€J10ro
U KpacHoro ¢ocdopa HekoTtopsie MeTaIbl U HEMETAIIBI KOJTUYECTBOM
BeniecTBa 1 Mosab. Mojens MoJsipHOro 00beMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbIe ONbITHI.

6. O3HaKOMJICHHE C KOJUICKIIUSIMUA HEMETAJUIOB.

7. O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCHUIIOB.

Tema 3. CoennHeHNsI XUMHYECKHUX 3J1eMeHTOB (14uacos)

Crenens okucnenus. CpaBHEHUE CTEIIEHU OKHCICHUS U BaJICHTHOCTHU.
Omnpenenenne CTENEHN OKUCICHUS SJIEMEHTOB TI0 XUMUYECKOU opmyiie
coenunenus. Cocrabnenne Gopmya OMHAPHBIX COSTUHEHUH, OOIINI cTIOCO0 MX
Ha3bIBaHUS.

bunapHble coeIMHEHNS] METAJJIOB U HEMETAJUIOB: OKCUBI, XJIOPUIBI,
cynbdunbl u 1p. CoctaBienue ux Gopmyd.
bunapHbIe cOeTMHEHNSI HEMETAJIOB: OKCUBI, JIETY4YHE BOJAOPOIHBIE COCIUHEHHS,
ux coctaB. [IpencraBurenu OKCUIOB: BOAA, YTJIEKUACIIBINA a3 U HETAIIEHAs U3BECTb.
[IpencraBurenu ieTydnx BOAOPOAHBIX COEAUHEHUI: XJIOPOBOJAOPOI U AMMHUAK.

OcHoBaHus, X COCTAB U Ha3BaHUs. PAaCTBOPUMOCTh OCHOBaHUM B BOJIE.
Tabnuiia pacTBOpUMOCTH TUJIPOKCUJIOB U cojiel B Bojie. [IpeacraBurenu menoydeil:
TUAPOKCUIBI HATPUS, KA U Kanbliusl. [IoHsTHE 0 KaueCTBEHHBIX PEAKIUsX.
Nunukartopel. U3MeHeHrE OKpaCKu MHIUKATOPOB B IIEJIOYHON CPEIE.

Kucnotsl, ux cocra u HazBanus. Knaccudukauus kucnort. [IpeacraBurenu
KHUCJIOT: CepHasi, CoJisiHasA U a30oTHasd. [loHaTHE O mKaie KUCIOTHOCTH —IuKana-pH.
N3Menenne okpacKu MHAWKATOPOB B KHUCIOTHOM CpeJe.



Counun KaK TPOU3BOJHBIE KUCJIOT U OCHOBaHMM. MIX COCTaB U Ha3BaHUS.
PactBopumocTs coseli B Bozie. [IpencraBuTenu colieit: XJopua HaTpus, KapoOoOHAT U
docdar kanbius.

AMopdHBIE U KPUCTATNTUYECKHUE BEIIECTBA.

MexXMOoNeKysIpHbIE B3AUMOAEHUCTBUS. TUIBI KPUCTATUIMYECKUX PEIIETOK: HOHHAS,
aTOMHAasi, MOJIEKYJIIpHAsi U METAJUINYECKasd. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
TUIOB KPUCTAJUIMYECKUX PEIIETOK. BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUA. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOEHMUSL.

UucTteie BemniecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPAbIX U Fa3000pa3HBIX
cMmeceil. CBolicTBa YUCTHIX BelecTB U cmecer. x coctaB. MaccoBast 1 oObeMHast
JIOJTM KOMIIOHEHTA CMECH. PacueTsl, CBSI3aHHBIE C UCTOJIb30BAHUEM TOHSTUS T0JIA.
PacuyerHble 3a1a4u.

1. PacueT MmaccoBO# 1 00OBEMHOMN J0JIEH KOMIIOHEHTOB CMECH BEIECTB.

2. Beruucnenre MaccoBO# J0JIM BEIIECTBA B paCTBOPE MO U3BECTHOM Macce
PacTBOPEHHOIO BEIIECTBA U MAacCe PaCTBOPUTEIS.

3. Berunciienre Macchl pacTBOPSIEMOTO BEIIIECTBA U PACTBOPUTEIS, HEOOXOTUMBIX
JUISL IPUTOTOBJICHUS ONIPEAEIICHHON MacChl pacTBOpa ¢ U3BECTHOM MACCOBOM J10JIEH
PacTBOPEHHOI'O BEIIECTBA.

JemoncTpanuu. OGpasiibl OKCHI0B, KHCIIOT, OCHOBAaHUH U cojiei. Moaenu
KPHUCTATMUECKUX PELICTOK XJIOpHIa HaTpUs, aiMasa, okcuza yrieposa (1V).
KucnotHo-1ienouHpie MHAMKATOPbI, U3MEHEHNUE OKPACKU B PA3JIMYHBIX CpEIaXx..
YHUBEPCAJIbHBI HHIUKATOP U U3MEHEHHE €T0 OKPACKH B PA3JIUYHBIX CpEaax.
JlaGopaTopHbIie ONBITHI.

8. O3HakoMJIEHHE CO CBOMCTBAMU aMMHAKa.

9. KauecTBeHHbIE peakilMy Ha YTICKUCIBIN ra3.

10.Omnpenenenue pH pacTBOpOB KUCIOTHI. IIEIOYH U BOJIBI.

11.0Onpenenenue pH pacTBOpOB JIUMOHHOTO M SI0JIOYHOTO COKOB Ha Cpe3e TUIOOB.
12.03HaKOMIICHHE C KOJUIEKIIUIMHU COJIEH.

13. O3HaKOMJICHHE C KOJIJIEKIIUEN BEIIECTB C PA3HBIM TUIIOM KPUCTAJIINYECKOM
pemeTku. M3roroBiieHre MOEIIE, KPUCTATUIMYECKUX PEIIETOK

IIpakTuueckas padora Ne2 " OuucTka 3arps3HEHHON TOBAPEHHOM COJIH"
IIpakTuueckas padora Ne3 "[Ipurorosienue pacTBopa ¢ ONpeaeICHHON
MacCcOBOM J10J1€l paCTBOPEHHOro BelecTna'

JlaGopaTopHbIe ONBITHI.

14. O3HakoMJIeHHE ¢ 00pa3IaMyu TOPHOU ITOPOIBI.

Tema 4. U3meHeHus1, mnpoucxoasinime ¢ BemecrBamu (17u)

[TonsiTHe sIBNEHUN KaK U3MEHEHHH, TPOUCXOISIIIUAX C BEIIECTBAMHU.
SIBneHus1, CBI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPU
MOCTOSIHHOM €T0 cocTaBe, puzndeckue sBiaeHus. Ou3nueckre sBICHUS B XUMUM:
TACTUJUISALMSA, KPUCTAJIIA3AIIMs, BEITAPUBAHUE U BO3TOHKA BEILIECTB,
LHEeHTPU(DYTrupOBaHUE.

SIBneHus1, CBI3aHHBIEC ¢ N3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUYECCKHE
pEaKIIHU.



[Ipu3Haku 1 yca0BUS IPOTEKaHUS XUMHYECKUX peakuuil. [lonsarue 06 3x30-
U SHAOTEPMHUYECKUX peaKLUAX. Peakiuu ropeHus Kak 4acTHBINA CIydan
AK30TEPMHUYECKUX PEAKIINHI, TPOTEKAIOMINX C BBIACICHUEM CBETA.

3aKOH COXpaHEHUSI MacChl BENIECTB. XMMUYECKUE YPAaBHEHUS. 3HAUEHUE
MHJEKCOB U K03 uimenToB. CocTaBlieHUE YpaBHEHUN XUMUUECKUX PEAKIIHMA.

PacueTsl mo XuMHUYeCKUM ypaBHEHUSIM. Pellienune 3a1a4 Ha HaX0XKIACHUE
KOJIMYECTBA BEIIECTBA, MACCHI UM 00beMa MPOIyKTa PEaKIUHU M0 KOJTUYECTBY
BEIIIECTBA, MACCE WK 00BEMY UCXOHOTO BelecTBa. PacueTsl ¢ ncnoiab30BaHUEM
TIOHATHS «IOJIs1», KOTJa UCXOAHOE BEIIECTBO JIAHO B BUJIE PACTBOpPA C 3aJaHHOU
MacCOBOM J10JI€M PACTBOPEHHOT'O BEIIECTBA WM CONEPKUT ONPEACIICHHYIO HOJIIO
IIPUMECEHN.

Peakuuu paznoxxenusi. [IoHsITHE 0 CKOPOCTH XUMUUYECKUX PEAKIIUM.
Karanuzatopsl. DepMeHTHI.

Peakuuu coenunenus. Kartanutuueckue U HEKaTAIUTUUECKUE PEAKIIUH.
OO6patumMble 1 HEOOpATUMbIE PEAKLIUU.

Peakuuu 3amenieHus. INEKTPOXUMUYECKUN psiji HATIPSHKEHUN METAJIOB, €ro
UCIIOJIb30BAHUE ISl MPOTHO3UPOBAHUSI BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEXIY
MeTaJJIaMU YU PaCTBOPAMU KUCJIOT. Peakiinu BHITECHEHUSI OTHUX METAJIJIOB U3
PacTBOPOB UX COJICH APYTMMHU METAJJIAMHU.

Peakiiuu obmena. Peakiuu HeiiTpanuzanuu. Y CI0BUSI IPOTEKAHUS PEaKIIHiA
oOMeHa B pacTBOpax A0 KOHIA. TUIIBI XUMHUUYECKHUX Peakiuii (10 MPU3HAKY «UUCIIO
U COCTaB MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKLIUN)») HA TPUMEPE CBOKCTB BOBI.
Peakuus pasinoxeHus - 3JEKTPOIU3 BOJbl. Peakiiuu coeAuHeHus -
B3aUMOJIEHCTBHE BOJIBI C OKCHUJIAMH METAJUIOB U HeMeTauioB. [loHaTue
«TUIPOKCHJIBDY.

Peakuuu 3aMelieHus - B3aMMOJIEMCTBHAE BOJIBI C IIETOYHBIMU U
IeJIOYHO3EMENIbHBIMU MeTauiaMu. Peakiimu oOMeHa (Ha mpuMepe TUIpOoIu3a
cynbduaa aTIOMUHUS U KapOu1a KaabIus).

PacuerHble 3a1a4u.

1. BeluncneHnue no XuMUYECKUM YPaBHEHHUSIM MACChI WJIM KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce WM KOJMYECTBY BELIECTBA OJTHOTO U3 BCTYMAIOIIUX B
PEaKLHIO BEMIECTB WK POIYKTOB PEAKLIUH.

2. Beruucnenne macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEAKIIUH, ECITH
M3BECTHA MACCA UCXOAHOTO BEUIECTBA, COJCPKAILETO ONPEACICHHYIO OO
MIPUMECEHN.

3. Brruucnenune maccol (KOIHMYECTBA BEIIECTBA, 00BEMa) MPOAYKTA PEAKITUH, €CIIU
M3BECTHA MACCa PacTBOPA U MAcCOBAs JI0JIs1 pACTBOPEHHOI'O BEILIECTBA.
Jemoncrpauuu. lIpumeps! pusnyeckux siBJICHUI.

1.1TnaBnenue napaduna.

2. Bosronka iioja niam 0€H30MHON KUCIIOTHI.

3.PacTBOpeHME OKpAIEHHBIX COJEH.

4. JTnddy3us AymrcThIX BEMECTB ¢ TOPSIICH JTaMITOYKH HaKATMBAHHUS.

IpuMepbl XMMHUYECKUX SABJICHUI:

a) TOpeHue MarHus;

0) B3aMMOJICUCTBUE COJISTHOM KUCIOTHI C MPaMOPOM HUJIA MEJIOM;

B) nostyueHue rugapokcuna meau (II);

') pAaCTBOPEHUE MOJYYSHHOTO THAPOKCHIA B KUCIOTaX;

1) B3aumoeiictere okcuaa meau (1) ¢ cepHO# KUCITOTOM MpY HarpeBaHUH;



€) pa3yioKEeHHE MepMaHraHaTa Kajaus; k) B3auMOIeICTBIE pa30aBICHHbBIX KUCIIOT C
MetauiamMu. Pa3noxenue nepokcuia BOAOPOAa MOMOIIbIO TUOKCH 1A MapraHiia 1
KaTajasbl KapTo(esis Uiu MOPKOBH.

JlabopaTopHbI€e ONBITHI.

15.TIpokanuBaHue MEIH B IMJIAMEHH CITUPTOBKH UJTM TOPEIIKH.

16. 3amenienue Meau B pactBope xsopuaa meau (1) xenezom.

Tema 6.PacrBopenue. PacrBopnl. Peakuum HOHHOr0O oO0OMeHa H
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknnu. (18 u)

PactBopenne kak ¢uzuko-xumuueckuit mporecc. [lonsitue o ruaparax u
Kpuctajuiorujaparax. PactBopuMoctb. KpuBble pacTBOPUMOCTH KakK MOJAEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX BEUIECTB OT TeMIepaTypsbl.. HackleHHbie,
HEHACBIIIEHHBIE U MEPECHIIIEHHbIC PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsI MPUPOIBI
U CEJILCKOT0 XO35ICTRBA.

[TonsiTue 00  DICKTPOJIUTHYECKON  AUCCOIMALMM.  JJICKTPOJHUTHI U
HEAJIEKTPOJUTHL. MEXaHU3M JHUCCOIMALIMU DJICKTPOJIMTOB C Pa3IUYHBIM THUIIOM
XUMHUYECKOW CBs3U. CTeneHb 3JIEKTPOJUTHYECKON auccouuanuu. CuibHbIE U
ciadbIe IEKTPOITUTHL..

OCHOBHBIE TOJIOKEHUSI TEOPUHU AIEKTPOIUTUUECKON auccormanuu. FloHHbIe
ypaBHEHUS  peakuuil. YCIOBUS TPOTEKAaHMWs peakiuu OOMEHa  MEXIy
3JIEKTPOJUTAMU JI0 KOHIIA B CBETE€ MOHHBIX MPEACTABICHUM.

Kiaccuduxaiys HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccuduxanus. Jluccoruanus KUCIOT U UX CBOHCTBA B CBETE
TEOPHUU FIEKTPOJUTHIYECKON THUcconraui. MoJeKyIspHble 1 HOHHBIE YpaBHEHUS
peakuuii KuciaoT. B3auMoaelcTBUE KHUCIOT ¢ METallaMU. DJIEKTPOXHUMHUYECKUN
P HANPSHKEHUM METAUIOB. B3anMOJeNCTBUE KUCIOT C METajulaMH M OKCHUJIAMHU
METauI0B. B3anmoaeicTBUE KUCIOT C OCHOBAaHUSIMU - PEAKUUsl HEUTpaJU3alvu.
B3anmMopelicTBue KUCIOT ¢ coisiMu. Vcronp3oBanue TaOIHIBI pACTBOPUMOCTH JIJIS
XapaKTEePUCTUKNA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukamus. Juccornmaius OCHOBaHUN U UX CBOWCTBA B
CBETE TECOPHUH DJICKTPOJIUTHUYECKOU TUCCOLMAIUK. B3anmMoaercTBUE OCHOBAHUM C
KUCJIOTaMU, KHCJIOTHBIMH OKCHJAAMHU U COJIIMU. Vcronab30BaHWE TaOJIMIIbI
PAacTBOPUMOCTH U XapaKTEPUCTUKU XUMHYECKHX CBOMCTB OCHOBAaHHIA.
PaznoxeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHKM.

Comnu, ux kinaccudpuxkanus u auccormanus B cBere TOJl. pa3IuyHbIX TUIIOB
cosieif. CBOHCTBa cOJel B CBETE TEOPUU HIIEKTPOJIUTHUYECKOM IAUCCOIUALIUM.
B3aumopelictBue coierl ¢ MeTalulaMM, YCIIOBUSI NPOTEKAHUS 3THUX PEAKIUU.
BzaumoneiicTBrue cojieid ¢ KMCIOTaMH, OCHOBAaHUSIMH M coasgMu. Mcmojp3oBaHue
TaOJIUIIBl PACTBOPUMOCTH JIJI XapaAKTEPUCTUKH XUMHUUECKUX CBOMCTB COJICH.

O06o00menue cBefeHni 00 OKCHIax, UX KIaCCU(PUKAINN U XUMUIECKUX
CBOMCTBaX.

['eHeTnueckue psapl METAJIOB U HEMETAUIOB. | €HeTHYECKas CBSI3b MEKIY
KJIacCaMH HEOPraHMYECKHUX BEIIECTB

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.



OnpeneneHue CTENEHU OKHUCICHUS IS JJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA
pa3Hbix KiaccoB. Peaknuu wuonHoro obmena u OBP. Oxwucinurens u
BOCCTAHOBUTEIIL, OKMCIICHHE U BOCCTAaHOBJICHUE.

Peakiiuu MoHHOrO OOMEHa W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU.
CocraBneHre ypaBHEHUUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOIOM
AJIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAJJIOB U HEMETAIIJIOB, KUCJIOT U COJIEH B
CBETE MPEJCTaBICHUIN 00 OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX MpOlleccax.
JemoncTpanum. VicnpiTaHHE BEIIECTB U UX PACTBOPOB HA SIIEKTPONPOBOTHOCTb.
3aBUCUMOCTD JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALINH.
B3anmopelicTBue 1MHKa C CEpOid, COMSTHON KUCIOTOH, Xsopuaom meau (11).
I'openne maruus.

JlaGopaTopHbIe ONBITHI.

17. B3auMojeicTBIE pacTBOPOB XJIOpUJIa HATPUS U HUTpaTa cepedpa).
18. TlonyyeHue u CBOKMCTBA HEPACTBOPUMOTO OCHOBAHUSI, HAIPUMEDP THUAPOKCHIA
meau (ID).

19. B3anMoeicTBrE KMCIOT C OCHOBAaHUSIMHU.

20. B3auMoieiicTBue KUCIOT C OKCUIaMH METaJIJIOB

21. B3aumMojaencTBue KUCIOT ¢ MeTalJIaMU.

22. B3aumopaencTBue KUCIOT C COISIMU.

23. B3auMoieiicTBue 1eo4eil ¢ KUCJIOTaMHU.

24. B3auMoieiicTBue 1e104eil ¢ OKCHUIaMi HEMETAJIIOB.

25. B3auMoeiicTBue 1eino4eil ¢ COISIMHU.

26. IlonyyeHue u CBOKMCTBA HEPACTBOPUMBIX OCHOBAHUM.

27. B3aumojeiicTBrie OCHOBHBIX OKCHJIOB C KHCJIOTAMH.

28. B3auMoielicTBre OCHOBHBIX OKCHUIOB C BOJIOM.

29. B3auMoieificTBre KUCIOTHBIX OKCHJIOB C IIEJIOUBIO.

30. BzanMmogelicTBHEe KUCIIOTHBIX OKCHUJIOB C BOJIOM.

31. BzaumonelicTBHe coJieil ¢ KUCIOTaMHU.

32. BzaumoelicTBHe coJieil ¢ IeI09YaMu.

33. BzanmonelicTBrue colieil ¢ COISIMHU.

34. B3auMoJieiicTBHE paCTBOPOB COJIEH C METAJIJIAMU.

IIpakTuueckas pabora Ne4 "CpolicTBa KHCIOT, OCHOBaHUM, OKCHJIOB U cojei"”
IIpakTuueckas padora Ne5 "Peuienne sxcrepuMeHTaAIbHBIX 33724



TpeGoBaHus K YPOBHIO MOATOTOBKH YYAIIMXCH

B pe3ynprare nzydyeHuil JaHHOTO MPEIMETA B 8 KJIaCCe yyalluecs JOJKHBI:
3HATh/IIOHMMATh Ba)KHEUIIINE XUMUYECKUE IIOHSATHS, OCHOBHBIC 3aKOHBI XMMMHU,
OCHOBHbBIE TEOPUU XUMUH, BAXKHEUIIINE BEIIECTBA U MAaTEPUAIIbI;
yMeThb Ha3bIBaTh, OMPEACIIATh, XapaKTEPU30BaTh BEIIECTBA, OOBSICHSITH SIBICHUS U
CBOMCTBA, BBINIOJIHATh XUMUYECKUN SKCIIEPUMEHT;

HCNOJIB30BATH MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKOU NESITEIHHOCTH
1 TIOBCEIHEBHOM >KH3HHU.

KouTpoub 3HaHMH, yMEeHNH, HABBIKOB

KounTpouas (Texymiuii, pyOeKHbIN, UTOTOBBIN) 32 YPOBHEM 3HAHUI
yyaluxcs npeycMaTpruBaeT MpoBeAeHUE 1a00paTOPHBIX, TPAKTUUECKUX,
CaMOCTOSITEIbHBIX, TECTOBBIX U KOHTPOJIBHBIX Pa0oT.

Kpome BhITIEnIEpedrCICHHBIX OCHOBHBIX ()OPM KOHTPOJISI IIPOBOSATCS
TEKYIIHE CAMOCTOATENIbHBIC pa0OThl B paMKax KaXkJI0W TeMbl B BUe (parMeHTa

ypoKa.

Kpurtepyu 1 HOpMBbI OlLIEHKH 3HAHUI 00yYAIOIIMXCS
1. Onenka ycTHOro oTBETa

OTmeTKa «5»:
- OTBET MOJIHBIA U TPABUJIBHBIN HA OCHOBAHUH U3YUYE€HHBIX TEOPUH;
- MaTepHaJl U3JI0KEH B ONPEIECICHHON JJOTHUECKOM MMOCIEA0BATEIBHOCTH,
JUTEPATYPHBIM A3bIKOM;
- OTBET CAMOCTOSITEIIbHBIN.
OTMeTKa «4»;
- OTBET ITOJIHBIM Y ITPABWIBHBIA HA CHOBAHUY U3YyUYECHHBIX TEOPHIL;
- MaTEpHUaJl U3J10KEH B ONPEIECIICHHOM JOTUYECKOW MOCIEA0BATEIBHOCTH,
IIPY 5TOM JIOMYIIIEHBI ABE-TPU HECYIIECTBEHHBIE OITMOKHU, UCITPABICHHbIE
10 TPEOOBAHUIO YUUTEJIS.
OT1MmeTtka «3»:
- OTBET MOJIHBIM, HO TIPH 3TOM JIOIYIIEHA CYIIECTBEHHAs OMNUOKA UK OTBET
HEIIOJIHBIM, HECBSI3HbIN.
OTMeTKa «2»:

- TIpH OTBETE OOHAPY’KEHO HEMOHMMAHKE YYaIIUMCS OCHOBHOTO
coJiepKaHMs y4eOHOTO MaTepurala Uiu JOMYIIEHbI CYIlIECTBEHHbIE
OMMOKH, KOTOPBIE YUAIIHIICS HE MOKET UCTIPABUTh MIPH HABOISIIIAX
BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHKa IKCIIePUMEHTAIbHBIX YMEHU

OreHKa CTaBUTCS Ha OCHOBAHWM HAOIIOJACHUS 32 yJAITUMHUCS U
MUCBMEHHOTO OTYeTa 3a PadboTy.



OT1MeTKa «5»:

- paboTa BBITIOJIHEHA TTOJIHOCTHIO U MPABUILHO, CIICTAHbI PABUILHBIC
HaOJIIOJICHUS U BBIBOJIHI,

- SKCTICPUMEHT OCYIIECTBIICH TI0 IIAHY ¢ YIYETOM TeXHUKH 0€30MaCHOCTH U
IIPaBWJI PaOOTHI C BEIIECTBAMHU M 000PYI0BAHHUEM;

- IPOSIBJICHBI OPTAaHU3AIIMOHHO - TPYAOBBIC YMEHUS, TIOIICPIKUBAFOTCS
YUCTOTa PaboYero MecTa M MOPSA0K (Ha CTOJIe, SKOHOMHO HCITOJIB3YIOTCS

pPEaKTUBBDI).
O1MmeTKka «4»:

- paboTa BBIMOJTHEHA TIPABWIIBHO, C/ETaHbl TPaBUIILHBIC HAOTIOACHUS U
BBIBOJIBI, HO TIPH 3TOM DKCIIEPUMEHT MIPOBEACH HE IMOTHOCTHIO WITH
JIOTTYIICHBI HECYIIIECTBCHHBIC OIMMOKK B pabOTE C BEIICCTBAMH U
000py/I0BaHHUEM.

OT1MmeTKa «3»:

- paboTa BBHITIOJTHEHA TTPABUIILHO HE MEHEE YeM HAIlOJIOBUHY WJIM JOITyIICHA
CYIIECTBEHHAs OIIMOKA B X0/ DKCIIEPUMEHTA B OOBSICHCHHH, B
odopmiieHNH pabOThI, B COOJIFOICHUY TTPAaBWII TEXHUKH 0€30MaCHOCTH Ha
paborte ¢ BemecTBaMu U 000pyA0BaHUEM, KOTOpask UCIIPABIISICTCS TI0
TPeOOBAHUIO YUUTEJIS.

OT1MmeTKa «2»:

- TOMyHIeHbI Be (M O0Jee) CyIIeCTBEHHbIE OUTUOKU B X0OJI€: HKCIIEPUMEHTA,
B 00BsICHEHUH, B OPOpMIICHHH paOOThI, B COOJIIOICHUH TIPABUI TEXHUKH
06e30macHOCTH MPHU paboTe ¢ BEIIeCTBAMH U 000PYI0BaHUEM, KOTOPHIE
yUYalIUNCs He MOXKET UCTIPABUTD JaXke MO TPEOOBAHUIO YUUTEIIS;

- paboTa He BBITNIOJHEHA, Y YYaIlErocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIE
YMEHHS.

3. OneHka yMeHHUii pemiaTh pacyeTHbIE 3a1a4U

OTMeTKa «5»:
- B JIOTHYECKOM PACCYXACHUHU U PEIICHUU HET OIINOOK, 3a/1a4a pelieHa
palnoHaIbLHBIM CIIOCOOO0M;
O1meTka «4»:
- B JIOTUYECKOM PACCYKJICHUHU U PEIICHUS HET CYIICCTBEHHBIX OIMMMOOK, HO
3a/1a4a pelieHa HepalMOHABHBIM CIIOCOOOM, WIIH JIOMYIIIEHO He Oosee
JIBYX HECYIIIECTBEHHBIX OIHOOK.
OtMmeTKa «3»:
- B JIOTHYECKOM PACCYKJACHUU HET CYIIICCTBCHHBIX OIIMOOK, HO JIOMyIIeHA
CyIIIeCTBEHHAs OIMMOKa B MAaTEMaTHICCKUX pacyeTax.
OTMeTKa «2»:
- IMEETCS CYIICCTBEHHBIC OITMOKH B JIOTUYECKOM PACCYKICHUU U B
pelIeHNH;
- OTCYTCTBHE OTBETA Ha 3aJIaHHE.

4, OHeHKa NMINCBbMEHHBIX KOHTPOJ/JIbHBIX paﬁoT

Or™MeTKa «5»:
- OTBET MOJHBIN U NPaBUIBHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIMOKA.



O1MmeTKka «4»:
- OTBET HETOJIHBIN WJIN AOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX
OIITHOOK.
O1MeTKka «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAMOJIOBUHY, JOMYIIEHA OJHA
CYILIECTBEHHAsl OIKUOKa U TIPU 3TOM JIBE-TPU HECYIIICCTBEHHBIE.
OT1MeTKa «2»:
- paboTa BBIMOJIHEHA MEHBIIIE YEM HAIOJIOBUHY WJIU COJACPKUT HECKOIBKO
CYILIECTBEHHBIX OIIHUOOK;
- paboTa He BBITNOJHEHA.

[Ipu olleHKe BBIMOJHEHUS! TUCbMEHHON KOHTPOJIBHON paboThl HEOOXOIUMO
YUUTBHIBATh TpeOOBaHUA €IMHOTO Oporpaduueckoro pexuma

5. OneHkKa TecTOBbIX padoT

TecThl, coCTOAIINE U3 TIATH BOIIPOCOB MOYKHO MCITOJIH30BaTh MOCIIEC
U3yUdeHMs Kaxaoro matepuana (ypoka). Tect uz 10-15 BonpocoB ucnonbs3yeTcs
JUIs Iiepuoandeckoro koHtposs. Tect uz 20-30 BompocoB HE0OXOAUMO
UCII0JIb30BaTh JIJI1 UTOTOBOTO KOHTPOJIS.

HpI/I OOCHHBAHWU HUCIIOJIB3YCTCA CIACAYIOII[AasA IIKaJIa:
JJIA TCCTa U3 5 BOIIPpOCOB

* HET OIMOOK — OLEHKA «5»;
* 0JIHA OIINOKA — OLEHKA «4»;
* JIB€ OIINOKN — OLEHKA «3»;
* TPU OIIMOKH — OI[EHKA «2»,

Jnst Tecta u3 30 BONpPOCOB:

* 25-30 npaBHIIBHBIX OTBETOB — OLEHKA «5»;
* 19-24 npaBUJIBHBIX OTBETOB — OLIEHKA «4»;
* 13-18 mpaBHIIBHBIX OTBETOB — OLEHKA «3»;
* MeHbIIIe 12 MpaBUIIBHBIX OTBETOB — OIlEHKA «2%.



TemaTnuyeckoe ImIaHUPOBaHUE MO Kypey «Xumusa», 8 kiace, ®I'OC 000
0a30Bblii ypoBeHb (24. B HeleJ110, Bcero 638 u),

YMK O.C. I'abpuensina

NoeNe Bcero, N3 Hux
n\r HanmenoBanue TemMbl qac. MIPAaKT. KOHTD.
paboThI paboThI
1 | Beegenmne [lepBoHauanbHble 8 yac. 1 1

XUMHUYCCKHUC ITOHATHUA

2 | Temal ATOMBI XUMHYECKUX 9 yac. - 1
DJIEMEHTOB

3 | Tema2 IlpocThie BelecTBa 74ac. - 1

4 | Tema3d CoeqrHEeHNUST XUMUUECKUX 144ac. 2 1
DJIEMEHTOB

5 | Tema4 U3menenus, npoucxogsmue | 11yac. - 1

C BCIICCTBAMHU

6 | Tema$S PactBopenue. PacTBopsi. 18uac. 2 1
CBoiicTBa pacTBOPOB JIIEKTPOITUTOB

Uroru kypca 1 yac

Bcero yacos 68 5 6




KajengapHo-TemaTu4yeckoe IjiaHupoBaHue 1Mo Kypcey «Xumus». 8 kiaacce. ®I'OC 000

No| Paznen, Tema [manupyemeble pe3ynbTaThbl OnemenTtsl | Jlata mpoBeneHus
COJZIEpKAHUS [Tnan/paxt
I *
/
|
XapakTepucTu YV I
Ka OCHOBHBIX | PerynsgruBubl | [To3naBatensHbie | KommynukaTuBH | JINUHOCTHBIC
BHJIOB e ple
NeSATeTbHOCTH
(ITpegmeTHBII
pe3yJbTar)
MNEPBOHAYAJIBHBIE XUMHWYECKHUE MOHSATUS (8 UACOB).
1 | Ilpenmer | 3HaTh: CraBar CamocrosarenbHo | PopMyIHPYIOT ®opmupytor | OCHOBHBIE
(1) | xumwum. OCHOBHBIE yueOHbIC BBIJCIISIOT U coOCTBEHHOE OTBETCTBEHHO | MOHATHSL:
BemecTBa | nonsTus, 3a/1a4d Ha bopmynupyroT MHEHHE U € OTHOUIEHUE | gewyecmad,
yMeTh: OCHOBE MO3HABATENBHYIO | MO3UIIMIO, 331AI0T | K YUYEHUIO ceolcmea
UCIIOJIB30BAaTh | COOTHECEHHUs | LEJb BOIIPOCHI geujecms,
HOHSTUSA NTPU TOTO, npeomem
XapaKTEPUCTUK | UTO YK€ XUMUU.
€ BEILIECTB U3BECTHO U
YCBOEHO
00yJaromuMu
Csl, U TOTO,
4TO 1€ He

HN3BCCTHO




2 | Ilpespamr | 3nath CraBar CamocrosrenbHo | DopMyIHUpPYIOT ®opmupytor | [lonstue o
(2) | enne ompenesieHne | yueOHbIe BBIJICTISAIOT U cOOCTBEHHOE OTBETCTBEHHO | PU3MUECKUX
BEIIECTB. | (UBMYECKUX M | 33J1a4d Ha bopMyTHpYyIOT MHEHHUE U CTaBAT | € OTHOIICHUE | U
Pounb XUMHYECKUX OCHOBE MO03HABATEIBHYIO | TOHATHBIC JIS K yueOe XUMHYECKUX
XHAMHH B | SIBJICHUH, COOTHECEHUS | IIeJTh napTHepa SIBIICHUSIX U
KU3HU pHU3HAKA TOT0, UTO YKE TTOHSTHS UX OTJINYHC
YeJIOBEKa | XUMUUYECKHUX U3BECTHO, U Joctmwkenus
peakIui, TOTO, YTO HE XHUMHH U
YCJIOBUSI U U3BECTHO WCIIO0JIh30BaH
TCUCHHSI ue. Uctopus
peaKkIuu. BO3HUKHOBCH
us u
pa3BUTHS
XUMHH
3 | [Ipaktuue | 3narb:obmme | llenenonaran | ®opmupoBanue 1. IlnanupoBanne | l.MotuBanusi | OCHOBHBIE
(3) | ckas npa- ue u MO3HABATEIILHOM | MPAKTUYECKOMN Hay4YeHUs MOHSTHS:
pabota BUJIa paOOTHI B | INIAHUPOBAHM | LIETIH paboTe 1o npeamMeTy oowue
Nel: XUM e IIPEAMETY XUMHS npasuia
«IIpuémsl | kabuHere; 2.Pa3pemenue 2.Pa3BuBath | pabomsi 6
oOpalieH | yMeThb: KOH(pITUKTA YYBCTBO XUMUYECKOM
Ui C obOpamaTbeecs co 3.Yopasnenue rOpJIOCTH 32 Kabuneme,
nabopaTto | cnu MOBEICHUEM POCCHICKYIO | npuémol
PHBIM PTOBKOM U CO napTHepa XUMUYECKYIO | obpawjenus
000pYIOB | CTEK- HayKy co
aHHuEeM. JITHHOU 3.HpaBcTBEHH | cnupmoskoti,
Crpoenue | nocynoit 0-3TUYECKOE | npuémol
IJIAMCHH» OlLICHUBAHHE obpawenus

cO




CMEKIAHHOU

nocyool.
4 | Ilepuomn | YMeTh CraButh CpaBHuBaTH, dopMmynupyer BrictanBaer | O603HaUeHU
(4) | geckas Ha3bIBATh: yueOHbIE KJIacCUPUIMPOBA | COOCTBEHHOE COOCTBEHHOE | €
CUCTEMA | XUMUYECKUE 11 (0% Th U 0000111aTh MHEHUE U [[EJIOCTHOE XUMHYECKHUX
XUMHYEC | DIIEMEHTHI 110 (aKThI U SIBIECHUS | IO3UITUIO MHUPOBO33PEH | 3JIEMEHTOB.
KX X CUMBOJAaM, ue Oo0iee
AJIIEMEHTO | IEPUOJIbI 3HAKOMCTBO
B. OombIMe U co
3HaKu MaJsle, CTPYKTYpOM
XuMu4ec | TpyIIbl U TaOJIHIIBI
KHX HNOATPYIIIBI J.N.
AleMEHTO | (TJ1aBHBIE U Menneneena:
B. 00OYHBIC) MEePUO/IbI U
3HaTh 3HAKU IPYIIIBL.
nepBbIx 20

OJICMCHTOB.




()

XUMHYEC
KUeE

(bopMyIIbI

OTtHOCHUT
eJIbHBIE
aTOMHEIE
51
MOJICKYJISI
pHBIC
MaccChbl.

3HATH/MIOHUM
aTh -
Xumuueckue
NnoHAMUSL:
OTHOCHTE/IbHA
s aTOMHas U
MOJIEKYJIIpHAs
Macca,
XUMHYECKast
dbopmyna
YMmernb
-onpeoeisimy:
KaueCTBECHHBIN
u
KOJWYECTBECHH
BIM COCTaB
BEIIIECTBA 110
XUMHUYECKOU
dbopmye
-8bIYUCTAMD !
OTHOCHUTEJIbHY
10
MOJIEKYJIAPHY
IO Maccy
BCILICCTBA;

CraBdar u
bopmynupyro
T IpoOJIeMy
ypoKa,
CaMOCTOSTEITh
HO CO3J1aI0T
aNTOPUTM
JEATEITBHOCTH
IIPH pEIICHUU
poOIeMBbI
paboTath 1Mo
IUIaHYy,

[IposiBnsroT
YCTONYUBBIN
yueOHO —
MO3HABATCILHBIMN
MHTEPEC K HOBBIM
3HAHUSIMH
crocooam
pelieHus 3aaa4d

bopMynUpyIOT
COOCTBEHHOE
MHEHUE U

IIO3UIHUIO, 3a1a0T
BOIIPOCHI, CTOAT

HOHSITHBIE IS
napTHepa
TIOHATHUS

dopmupoBaH
ue
OTBETCTBEHHO
ro
OTHOLIEHHUS K
YUEHUIO
UCIIONB3YS
CHELUATIBHO
10100paHHbIE
CpelCTBa.
YMmeHnue
OLICHUTH
CTETICHb
ycrexa Wuin
Heyclexa
CBOEH
NEeATENbHOCTH

Xumuueckas
opmyuna,
WHJEKC,

Koa purrieH
T, 3aIIUCU U
YTECHUE
bopmyi.
OTHOCHUTEIH
Has aTOMHast
Macca.
OTHOCHTEITH
Has
MOJICKYJISIPH
as Macca.
3akoH
IIOCTOSIHCTBA
cocTaBa




6 | Pacuétel | YMern CocraBisaTh Crpouth YmMmetb pabortats B | @opmuposath | Beruncienue
(6) | mo BBIUUCIISTh iaH JIOTUYECKOE rpymnmne OTBETCTBEHHO | OTHOCUTENBH
XUMUYEC | MAacCOBYIO pelieHus paccyxaeHue € OTHOILIEHHE | Oi
KOM JOJIIO npo0IeMbl yYCTaHABJIMBATh K yueOe MOJIEKYJISIPH
Gopmyite. | XMMUYECKOTO npu Oif Macchbl
AJIEMEHTA T10 YUHHO- BEIIECTBA,
bopmyiie CJIEJICTBEHHYIO MacCoBO
COCIMHEHHS. CBSI3b JTOJIH
AJIIEMEHTA B
XUMHUYECKOM
COEJIMHEHUH.
YcraHoBieH
ue
MpocTeNen
bhopmyIibl
BEILIECTBA 110
MacCOBBIM
JIOJISIM.
7/ | 3akperie | YMeTh Camocrosaren | Mcnonb3oBath ®opmymuposats | Dopmuposats | Pemenue
(7) | aue IPUMEHSTh bHO 3HAKOBO- coOCTBEHHOE y ydammxcs | 3a7a4 u
3HAHMHA M | 3HAHUS, aJIEKBaTHO CUMBOJINYECKUE | MHEHHE U yueOHo- YOpaKHEHU N
YMCHUH | YMEHHUA U OLICHUBATH CPEICTBA, B TOM | IO3ULUIO; MO3HABATENbH | IO JTaHHOU
10 TeME HaBBIKU [IPH MIPABWIBHOCT | YUCJIE MOJEIHU U | 2. YUUTHIBATh bIll UHTEPEC K | TEME.
«BBelieH | BBIIIOJIHEHUN b CXEMBI I pa3Hble MHEHUSA U | HOBOMY [ToaroroBka
ue. TPEHUPOBOYHEI | BHIMOJHEHUS | pELICHUS 3a]la4y; | UHTEPECHI U y4eOHOMY K
[lepBoHa | X YHIpaKHCHUHN | NEUCTBUS H 000CHOBBIBaTh MaTepuasy U | KOHTPOJIbHO
yalbHBIE | M 3aJaHUM. BHOCHUTD COOCTBEHHYIO croco0am i pabore.
XUMUYEC HEOOXOIMMBIE NO3ULHIO, penieHus




Kue KOPPEKTUBHI B HOBOU
MIOHATHS VCIIOJIHEHUE YaCTHOU
KaK M0 X0y 3a/layu
ero
peanuszanuu,
TaK U B KOHIIE
JNECUCTBUS.
8 | KonTpoa | Ymerb Camocrosaren | Mcnonb3oBath ®opmynupoBaTh | Popmuposath | Cpencra
(8) | bHasn PUMEHSITH BHO 3HaKOBO- COOCTBEHHOE y yuamuxcs | UKT k,p. Ne
padora 3HaHUA, aZIEKBaTHO CUMBOJIMYECKUE | MHEHUE U y4eOHO- 1.
Ne 1 o YMEHHUS U OIICHHBATh CPEICTBa, B TOM | TO3UIIHUIO; no3HaBateibH | 1 gac.
TEME HaBBIKH, NPAaBWIBHOCT | YUCJIE MOJENU U | 2. YUUTHIBATH BIi HHTEPEC K
«BBeneH | MONMY4YEHHBIE B | b CXEMBI ISl pa3HbIC MHEHUS U | HOBOMY
ue. XOJI€ U3YYEHHUs | BBITIOJIHEHUS | PEILICHUs 3a/1a4; | HUHTEPECHl U yuyeOHOMY
[lepBoHa | maHHOM TEMBI, | ACUCTBUS U 000CHOBBIBAaThH MaTepualy u
YJajbHBIC | [IPU BHOCHUTH COOCTBEHHYIO criocobam
XHMMHYEC | BBIIOJIHEHUU HEOOXOTUMBIE HO3UIINIO; penieHus
KHe KOHTPOJIBHOM | KOPPEKTUBHI B HOBOU
MOHATHS» | PaOOTHI. UCIIOJIHEHUE YaCTHOU
KaK M0 XO1y 3a/1a4u

ero
peanuzanuu,
TaK U B KOHIIE
JICUCTBHS.

TEMA Ne 2. ATOMbBI XUMHWYECKUXDJIEMEHTOB (9 uacos).




1 | OcHoBHBI | 3HATH Camocrositen | CraBsaT u OtcrauBars cBoro | DopmupoBan | [Inanerapna
9) |e CTPOCHHE BHO bopMyIUpyIO TOUKY 3PEHUSI, ue MHTepeca | 1 MOJICb
CBEJICHUS | aTOMa, COCTaB | OOHApYXHUBa T IpoOJeMy NPUBOHTE K CTPOCHHUS
0 aTOMHOTO 10T U ypoKa, APTYMEHTE, KOHKPETHOMY | aToMa.
CTPOCHUU | A1pa, dbopMynHpyio | CaMOCTOSTEIN xumuyeckomy | Coctan
aToMma. ONpEJIENICHUE | T MPOOIIEeMY. BHO CO3/AI0T MOATBEPAIAT X DIIEMEHTY aToMma:
U30TOIOB, TPH aJITOPUTM (baxramu. ATIPO
BUJIA NEeSTENHHOCT Pazmyare B (MpOTOHBI,
U3ITy4YCHUS, 178110)’ YCTHOH peun HEUTPOHBI) U
orpeeeHue pelIeHUH MHEHHUE, AIIEKTPOHBI.
TOHSITUS poOIeMbI JI0Ka3aTebCTRA, N3oTorsl.
«XUMHUYECKUHN [UIOTE3bL. E(I/IMI/I‘IGCKI/I
AIIEMEHT. i
DIIEMEHT.
CpenctBa
UKT
Juck
«CTtpoeHue
aTomay
2 | Ctpoenu | YMmeThb VYuyursiBator | BeiOupator JorosapuBatorca | Onpeaenstor | DJIEeKTpOHHA
(10) | e cocmasnsimy. | IPABUJIO B OCHOBaHUSA U | 0 COBMECTHOM CBOIO JINUYHYIO | 51 000J04YKa
AJIEKTPOH | CXEMBI IUIAHUPOBAHU | KPUTEPUU IS | IEATENIbHOCTH, MO3ULINIO, aToma.
HBIX CTpOEHUS U ¥ KOHTPOJIC | KIIACCH(PUKAIMKA | IPUXOJAT K aZICcKBaTHYIO0 | DHepreTuye
000JI09eK | aTOMOB croco0ba [IpeobpazoBeIBaT | 0OMIEMY muddepeHnn | ckue ypoBHU
aTOMOB nepBbix 20 pelIeHMsI, b UHQOPMAIIMIO | PEIICHHUIO, B TOM | POBAaHHYIO (3aBeplIECHH
XUMHUYEC | BJIEMEHTOB B OCYIICCTBIISIIO | U3 OJHOIO BU/IA B | UHUCIIE U CaMOOIICHKY | bIH,
KUX IIEPUOJUYECKO | T MOIIArOBBIN | APYTrOM U CTOJIKHOBEHHUIO CBOUX HE3aBEPILIECH
JJIEMEHTO | i CUCTEME - KOHTPOJIb BBIOUPATh JJIsI MHTEPECOB MapTHEPOB HBII)




B. 00BACHAMD! ce0s1 ynoOHyo YCIIEXOB B Cpenctsa
buzndeckuit dbopmy pukcaru yuebe HUKT
CMBICIT IIPEICTaBICHUS [Tpe3enTaru
HOMEPOB uH(pOpMAITHH s
TPYIIIBI U «CtpoeHue
nepuoja, K DJICKTPOHHBI
KOTOPBIM X
PUHATICHKUT 000J104eK
AJICMCHT B aToMa»
[CX5 A.1.
Menpeneena,
3aKOHOMEPHOC
TH U3MEHEHHUSI
CBOWICTB
AJIEMEHTOB B
npenenax
MaJbIX
NIEPUOJIOB U
TJIABHBIX
IO ITPYTIIL.
3 | llepuomu | 3naTh CraBuTth CpaBHuUBaTH, dopMmyupyer BeicrauBaer | Ilepuoanuec
(11) | yeckwmit bopMynHUpOBK | yucOHBIC KJIacCUPUIMPOBA | COOCTBEHHOE COOCTBEHHOE | KM 3aKOH U
3aKO0H U y Lenu Th ¥ 0000111aTH MHEHUE U LIEJTOCTHOE MIePUOINYICC
MepPUOaN | IEPUOANYECKO (baKThI ¥ SIBICHUS | TO3UIIUIO MHUPOBO33pEH | Kast
qyeckas T'O 3aKOHa, ue cucTema
CHUCTEMa | OmpenelieHue XUMHYECKHIX
XAMHUYEC | IEpUOAa, DIIEMEHTOB
KHX bu3nuecKuit ..




3JEMEHTO | cMBbICH No MenpeneeBa
B JI.1. repuoja, .
Mengene | onpeneneHue I'pynnsl u
eBa. TPYIIIIHI, MePUO/IbI
buznueckuit NIEpUOINYEC
cMbIcT No KoM
TPYIIIIHL. CUCTEMBI.
CpenctBa
KT
«l.3.n
I1.C
XHM.
AIIEMEHTOBY»
4 | Monnas 3narb/monum | Camocrosten | CraBsar u OtcrauBarts cBoro | DopmupoBan | CtpoeHue
(12) | cBass. aTh - BHO dbopmynupyro TOYKY 3pEHH, ue UHTepeca | MOJEKYIL
Xumuyeckoe oOHapy>K1Ba T IpoOsIemMy NPUBOUTH K Honsl
nousmue: 10T U ypoKa, ApTYMEHTE, KOHKPETHOMY | TTOJIOXKHUTENb
UOH, bopMyIHpy0 | CaMOCTOSTEIN XUMHUYECKOMY | HbIE U
MOATBEPXKAAS UX
MOHHAas T Ipo0JIEMYy. BHO CO3/IAI0T AIEMEHTY OTpHULIATENIbH
XUMUYECKast aIrOpUTM (baxramu. bI€.
CBS3b YMeETh NEATEIbHOCT Pazmuyare B O6pazoBanu
-onpeodesamo U TIpU YCTHOM peuu € MOHOB.
WOHHYIO CBSI3b pelIeHU MHCHHC, HNonnas
B XUMUYECKHUX poOJIeMBbI JI0Ka3aTeIbCTBA, XUMUYECKAst
COEMHEHUSIX, FHITOTE3bL. CBS3b.
COCTaBIISITh Cpencta
CXEMBI UKT
00pa3oBaHus IIpezenTtamu




VIOHHBIX s «oHBI.
COEMHEHUM. HNounnas
CBSI3bY
5 | KoBanenr | 3narth CraButh CpaBHuBarth, dopMmynupyer BeictanBaer | KoBasnenTtHa
(13) | Has onpejieNieHne | yueOHbIe KJIacCUPUIMPOBA | COOCTBEHHOE COOCTBEHHOE | 5
HENOJISIPH | HEMOJSPHOU 1eau Th 1 0000111aTh MHEHHE U LEJIOCTHOE HenoJigpHas
as KOBaJICHTHOU (baKThI U SIBICHUS | TTO3UITUIO MHUPOBO33PEH | CBSI3b,
XUMHYEC | CBSI3H, ue CXEMBbI
Kas MEXaHHU3M oOpa3oBaHus
CBSI3b. oOpazoBaHus CBSI3H,
CBSI3H. AIIEKTPOHHAs
U
CTPYKTYpHas
hopMyIIbL.
CpenctBa
KT
IIpe3enTann
A
«KoBasieHTH
as
HENoJIsIpHas
CBSI3b»
6 | KoBasent | 3naTh Camocrosaren | Mcnonb3oBath ®opmymupoBats | Dopmuposars | KoBanentHa
(14) | nas ONpeJIeIICHUE BHO 3HAaKOBO- COOCTBEHHOE y ydalmuxcsi | s moJsipHast
MOJIApHAsL | BJIEKTPOOTPUL] | aJ€KBAaTHO CUMBOJIMYECKUE | MHEHHE U y4eOHo- CBSI3b.
XHUMHYEC | aT€JIbHOCTH, OLICHUBATh CPElCTBA, B TOM | IO3ULUIO; no3HaBaTeNnbH | CXeMbl
Kas KOBAJIEHTHOU MPABWIBHOCT | YUCJIE MOAEIU U | 2. YUUTHIBATh bIIl UHTEpPEC K | 00pa3oBaHUs
CBSI3b. MOJISIPHOM b CXEMBI JJIsI pa3HbIE MHEHUS U | HOBOMY 3TOTO




DNEKTPoo | CBSI3U, BHITIOJIHCHUSL | PEILICHMS 3a/1ad; | UHTEPECHl U y4eOHOMY THUIIA CBSI3H.
TPHIIATEN | MEXaHU3M NEeNUCTBUS U 000CHOBBIBaTh Matepuany u | DJIEKTPOHHBI
BHOCTb. oOpazoBaHus BHOCHUTH COOCTBEHHYIO crioco0am eun
CBA3U. YMETh | HEOOXOIUMBIC MO3HUIINIO; penieHus CTPYKTYPHBI
OTIPENICIIATh KOPPEKTUBBI B HOBOM e
KOBAJICHTHYIO | HCIIOJIHEHHUE YacTHOM bopmyIibl
TOJISIPHYIO KaK Mo XAy 3a/1a4n JIBYXaTOMHBI
CBSI3b B ero X
COCIMHEHUSAX, | pealln3allui, MOJICKYII.
3aMUChIBATh TakK ¥ B KOHIIC DIEeKTpoOTp
CXemMy NEeNUCTBUS. UIIaTEeIILHOCT
oOpa3oBaHus b. CpencrBa
CBSI3H. HUKT
[Tpe3enTanus
«KoBaneHTH
ast moJsisipHast
CBA3bY»
7 | Metaiutn | 3Harb/monum | [IpuHUMarOT CamocrosTe YUYUTBHIBAKOT Bripaxaror B3aumoperic
(15) | ueckas aTh U COXPAHAIOT | JBHO pa3Hble MHEHUS U | aJIEKBATHOE TBHE ATOMOB
XUMUYEC | XUMUueckoe yueOHYI0 CO3J1al0T CTpeMATCA K MOHUMaHHE METaJIJIOB
Kast nousamue: 3ajady, aIrOpUTM KOOpAMHALIUU PUYHH MEXKITY
METaJUIMYeCcKa | IUIAHUPYIOT NEATEIbHOCT Pa3IUYHBIX ycnexa u co0oii -
s CBSI3b CBOU U TIpU MO3ULINI B Heycrnexa oOpa3zoBaHue
JNEUCTBUS B peleHnu COTPYIHUYECTBE | yueOHOMU METaJIJINYEeC
COOTBETCTBUHU | MpoOJieM NEATEeIbHOCTU | KOU CBSI3U.
c Pa3IMYHOTO CpencrtBa
IIOCTAaBJIGHHO | Xapakrepa HUKT
U 3a7adeil u OCHOBHBIX IIpe3enTanu




YCJIOBUSIMM €€ | TIOHSITUU o
peanuzanuu «Mertamumnue
CKasl CBS3b)»
8 | O6oObuieH | YMerh CrtaBUTbH CpaBHUBATB, dopmynupyer BeictauBaer | O600mieHue
(16) | ue IPUMEHSTh yueOHbIE KJaccuuuupoBa | COOCTBEHHOE COOCTBEHHOE | U
CHUCTEMAT | 3HAHWS, 1eIu Th 1 0000111aTh MHEHHE U LEJIOCTHOE CUCTEMAaTH3a
u3aIus yYMEHUS, (baKThI U SIBICHUS | TTO3UITHIO MHUPOBO33PEH | MU
3HAaHUW O | HABBIKH, ue 3HaHUU 110
XUMUYEC | MOJyYCHHBIC TEME
KHUX IPU U3YYEHUHU «ATOMBI
AJIEMEHTa | TAaHHOW TEMBI, XUMHUYECKUX
X. pu AIIEMEHTOB.
BBIIIOJIHEHU U BelnonHenu
TPEHUPOBOYHBI e
X 3aJJaHUH U YIIPa)KHEHU N
YIPa)KHEHHM. :
IloaroroBka
K
KOHTPOJIBHO
151
pabore.
9 | Koutpoa | YmeTth CraBuTth CpaBHuUBaTBH, dopMmynupyer BeicrauBaer | KonTpoisb
(17) | pbHas PUMEHSTH ydeOHbIe KJaccuuIupoBa | COOCTBEHHOE COOCTBEHHOE | 3HAHHUH,
pabota 3VH, Lenu Th ¥ 0000111aTH MHEHHE U LIEJTOCTHOE YMEHUH,
Ne2 o MOJTyYEHHbIE (aKThI U SIBJICHUS | TTO3UITUIO MHUPOBO33PEH | HABBIKOB,
TEME « [IpU U3YYEHUU ue MOJYYEHHBIX
ATOMBI TEMBI K ATOMBI pu




XUMHYEC | XUMUYECKHUX M3y4YCHUU
KUX 3JIEMEHTOB. JTAaHHOM
3JIEMEHTO TEMBI.

B)» CpenctBa
UKT K. p.
No2 luac.

TEMA Ne 3. IPOCTBIE BEILIECTBA (7 uacos).

1 [IpocTteie | YMeTh: Camocrosaren | Ucnonb3oBaTh ®opmynuposatr | Dopmuposats | [lonoxenne

(18) | BemiecTBa | Xapakmepuzoeé | bHO 3HAKOBO- b COOCTBEHHOE |y ydalluXcs | 3JIEMEHTOB
- amo: aJICKBaTHO CHMBOJIMYECKHUE MHEHUE U y4eOHO- METAJLJIOB B
METAJIbL. | CBSI3b MEXKY OIICHUBATH CpeICTBa, B TOM MO3UIIUIO; no3HaBarensH | [1.C.X.0.

CTPOCHHEM H NPaBUJIBHOCT | YHUCIIE MOJIENU U 2.Y4uThIBaTh bl uHTEpec k | J.1.
CBOMCTBaMu b CXEMBI JJIs pa3Hble MHEHUS | HOBOMY MeHnneneeBa
METaJJIOB BBINIOJIHEHUSL | PEILLICHUS 3a]1a4; Y UHTEPECHI U yueOHOMY Crpoenue
UCnonv3068amy | NIEUCTBUS U 000OCHOBBIBaTh | MaT€pUAILY U | aTOMOB
pUOOpPETEHHBI | BHOCUTh COOCTBEHHYIO crioco0am METaJIJIOB.
€ 3HAHUA 11 HEOOXOTUMBEIE MMO3HUIINIO; pelieHus OO01me
KPUTHUYECKOU KOPPEKTUBHI B HOBOM buzndeckue
OLICHKHU VICIIOJITHEHUE YaCTHOU CBOWCTBA
uHGOPMAIINH O | KaK TI0 X0y 3a7a4u METAJIOB.
MeTaJlIax, ero Cpenctpa
UCHOJIb3YEMBIX | pealIn3aiuu, UKT
B OBITY. TaK U B KOHILIE Hunck
JNEUCTBUS. «BemecTBa
U UX

MpeBpalieHU
S




2 IIpocTeie | YMeTH ®opmup YMenue VYmenune  PeryBsmsanBa®Bnapllonoxenue
(19) | BemecTBa | xapakmepu3oé | OBaHHE paboTath C COTpYAHUYABEC |COOCTBEHHHOACBLIKAJIEMEHTOB
- amo: MOHSTHUS y4eOHHKOM, yuuTeneM B OopNULIPeTBOACHTHOGTEHEMETAIIIOB
HEMETAIUI | MOJ0XKEHUE 0 JOTIOJTHUTEIb MIOKCKE U CORPEIOHIRPH RO 33PPRKIBUECKO
BI. HEMETAJIJIOB B HEeMeTall HOM uHpopMaMeTa e, U U [epUOINYEC
NEPUOIMYECKO | JIaX, JUTEPATYpOi CITyIIaTh €roc.BOi( TBax JeSATEONOCTH
i cucreme; aJIoTpo U Aprymentuib.3|4.6 CHCTEME.
CTpOEHHuEe TUU MX MEPUOTNYECK T CBOIO Pery iaiTUBH Crtpoenue
aTOMOB CBOMCTBa oM cUCTeMOH MO3UIINIO U ble: aTOMOB
HEMETaJIOB X KoOpAuHUPYRIpM UPOBaH HEMETaJJIOB
€€ C TO3UIINKE TIQHATHUSA O Koanentna
NapTHEPOB BHEME AJUIAX, . A
COTpYAHUYEGNHOT OIIHHU HETOoJIsIpHas
e UX CBOMCTBAX CBA3b.
P:1.3(4.6 duznueckue
CBOWCTBA
HEMETAJLJIOB.
Annomponus
3 Kommuect | 3nars/monum | [IpuHumaror CamocTosiTe YUYUTBHIBAKOT Beipaxaror KommuecTBo
(20) |Bam aThb- U COXPAHAIOT | JIBHO pa3Hble MHEHHUS | aIeKBaTHOE BEIllECTBA U
Monsipa | xumuueckue y4eOHYI0 CO31aI0T U CTPEMSATCS K | IOHMMaHHUe €UHULIBI
s Macca HOHAMUSL: 3ajauy, aITOPUTM KOOpJMHALUU PUYHH ero
BEILIECTBA | MOJIb, IJIAaHUPYIOT NEeATEIbHOCT Pa3IUYHBIX ycnexa u WU3MEPEHUS:
MOJISIpHast CBOU U TIpu MO3ULINI B Heycrnexa MOJIb,
macca NEUCTBUS B peleHn COTPYIHUYECTB | y4eOHOM MMOJIb,
Ymetsn- COOTBETCTBUU | MpoOsIeM € NEATEeIbHOCTU | KMOJIb.
GOIUUCTIAMD: c Pa3JIMYHOTO [locTosiHHas




MOJISIPHYIO MOCTaBJIICHHO | XapakTepa ABorazapo.
Maccy, Y 3a71a4el U OCHOBHBIX MonsipHas
KOJIMYECTBO YCJIOBUSAMU €€ | TOHSTUN Macca.
BEILIECTBA peanuzanuu Cpenctsa
KT
IIpe3enTanu
s
Konnuecrna
n MonsipHast
Macca
BEILIECTBA.
4 Monspusl | 3naTe/monum | Llenenonaran | ®opmupoBaHue Pazpemenune 1.MotuBanus | [Tonsitue o
(21) |t o6béM | aTh ue u MI03HABATEIBHOM KOH(pIUKTA Hay4YeHUs MOJISIPHOM
ra3os. - XUMuueckoe | INIAHUPOBAHU | LIENU VYnpasnenue npeaMeTy o0BeMe
3akoH nonamue: e MOBEJICHUEM XUMUS ra3os.
ABorajzipo | MOJISPHBIN napTHepa 2.PazBuBath | HopManbHbl
00beM YMeTh qyBCTBO e
- 6BIUUCTIAMb: TOPAOCTH 32 | YCIIOBHS.
o pocculickyro | CrnencrBue
KOJIUYECTBY XMMHUYECKYI0 | 3aKOHa
(macce) HayKy ABorajpo.
ra3000pa3Horo 3.HpascTtBenH | CpencTna
BEILIECTBA €TO o-otnyeckoe | UKT
o0BeM, 1o OllCHMBaHUE | « MOJSAPHBIN
o0beMy 00BéM
razoo0pa3Horo ra3os.
BEIIIECTBA €r0 3aKkoH
KOJIMYECTBO ABoragapo»




(Mmaccy).

3) Pewenne | YMmern CraBuTth CpaBHUBaTH, ®opmynupyer | BeictauBaer | Boimonnenu
(22) |3amauc MPUBOJIUTH yueOHbIe KJ1acCU(UIUPOBATh | COOCTBEHHOE COOCTBEHHOE | €
UCITIONIB30 | PACUYETHI MO TEITH ¥ 00001maTh GakThl | MHCHHUE U IIEJIOCTHOE yIopakHEHUH
BaHUEM dbopmynam ¢ U SIBIICHUS TTO3UIINIO MHUPOBO33PEH | C
HOHSATUH | UCTIOJBL30BaHU ue MCIIO0JIb30BaH
«KOJIUYEC | €M TOHSATHUM: ueM
TBO 1/, Mm, M, TTOHSTHIA:
Bemectea | NA. «o00BEMY,
», «MOJTBbY,
«MOJISIpHA «KOJTUYECTBO
s Maccay, BEIIECTBAY,
«MOJISIPH «macca,
13171 «MOJISIPHBIN
00BEMY, 00BLeM».
«UYHUCIIO
ABorazipo
».
6 O60011eH | YMeTh OuenuBaor | BolouparoTt Y4acTByIOT B OBnajneHue Pemrenne
(23) |wmemn IPUMEHATD NpaBUJILHOCTh | HauboJIee KOJUIEKTUBHOM | HABBIKAMU 3amay u
chcTeMarT | 3HaHu, BBINIOJIHEHUA | 3 peKTUBHBIE 00CyXIeHUU TS YIPaXXHCHUN
u3anus yMEHUS, NEUCTBUSI HA | cOCOOBI pelieHusl | TpoOJeM, MPaKTUYECKO | .
3HaHUHU HAaBBIKH IIPH ypOBHE 3ajgad4, HPOSIBIISIIOT i [loaroroBka




[0 TEME | BBIIIOJHEHUHU aZIEeKBaTHOMN KOHTPOJIMPYIOT U | aKTUBHOCTb BO | IESITENIBHOCTH | K
«IIpocThl | TPEHUPOBOYHBI | PETPOCIIEKTUB | OLIEHUBAKOT B3aUMOJECHCTBU KOHTPOJIBHO
e X YIPaXKHEHUN | HOM OLICHKHU MpouecCHu U JUIA peleHus i pabore.
BEILECTBA | U 3a/IaHUM. pe3yabTar KOMMYHHKATHB
». HBIX U
MIO3HABATEJbHBI
X 3aJa4
7 KonTpoa | Ymerb [IprHUMarOT CamocrosTe YYUTBIBAIOT Beipaxaror KonTtpoib
(24) | bHas IPUMEHATH U COXPaHSAIT | JIBHO pa3Hble MHEHUS | aJIeKBaTHOE 3HAHUH,
padora 3HaHUA, y4eOHY10 CO3J1al0T U CTPEMSATCS K | IOHUMaHUe YMEHUH,
Ne 3 o YMEHMUS, 3ajady, aNrOpUTM KOOpIUHAIIUU MPUYHH HaBBIKOB,
TEME HaBBIKU IIPU IUIAaHUPYIOT NEATEIbHOCT Pas3IMYHbBIX ycnexa u MOJIyYEHHBIX
«IIpocThl | U3y4YEeHUHN CBOU U TIpU IIO3ULIUN B Heycnexa pu
e TEMBI NENUCTBHS B peueHnn COTPYIHHYECTB | yueOHOM U3YUYEHUHU
BemectBa | «IIpoctsie COOTBETCTBUU | TIpobIIeM € NEATEIIbHOCTU | JAHHOU
» BEILIECTBAY. c Pa3JIMYHOTO TEMBI.
IIOCTaBJICHHO | XapakTepa CpeactBa
1 3agauel u OCHOBHBIX UKT K. p.
YCJIOBUSIMU €€ | TOHSTUM Ne3 Tuac.
peanu3anuu
TEMA Ne 4. COEAUHEHUA XUMHNYECKUX 9JIEMEHTOB (14 yacos).
1 | Crenenp |3HaTh dopmup YmMenue YmMeHue Pery 1BammanBa®BIaIBHHAPHDBIE
(25) | okuciieHu | OompeneeHue OBaHHE paboTatb ¢ COTpYAHHYATHbICE: COOCTBEHHHOACBbIKAORIHEHHMS.
a HOHATHUSA HOHSITUSA y4EOHUKOM, yauteneMm B DopyupeaBoacHHoeyH [ [oHATHE 0
«CTENEHb 0 JOTIOJIHUTEIIb MIOKMCKE U COOPE MOHTHPORD 33 PR K ICICUEA N
OKUCJICHUSD) CTENIEHU HOU uHbopMalM,METAIJVBEX, U~ U DKUCIICHUS.
.YMmerhb OKUCJIEH JUTEpaTypou CIIyLIAaTh €r0. CBOM(TBaX neaTe{BapenRIeHN
OTIPEACATh us u AprymentupyRot.3|4.6 e




CTEIICHb NEPUOINYECK CBOIO NO3ULMIBERY ISTUBH CTENIEHU
OKHCJIEHU I10 Ol cucTemMon KOOpIUHUPYI®IE: OKHCJICHHUS B
dbopmyne ee ¢ no3unuu GopNupoBaH OMHAPHBIX
BEILIECTBA U NapTHEPOB B UE€ TI(HATHS O COETMHEHUSIX
COCTaBJISATh COTpY/THUUECTHBEEME | AJL1aX, . :
(dbopMyIIbI IO ajiol OIUU CocraBnieHue
CTEIIEHU WX CBOMCTBax bopmyIbl
OKHCIICHUS, P:1.3/4.6 OMHApHBIX
VCTIOJIb3YS COCJIMHECHUH
P 3TOM PSiJL 1o
ANEKTPOOTpHULIA CTENEHU
TEJIbHOCTH. OKHUCJIEHUS,
oot
croco0 ux
Ha3BaHUS.
Cpencrtpa
KT
[Ipe3enTanus
«CTerneHb
OKMCJICHUS»
2 | bunapuel | YMeThb CraBsat u [IposBisirOT dbopMynHupyrOT ®opMUPOBaH | HOMEHKJIATY
(26) | ¢ - HA3bIBAMD: dbopMynHpyIO | YCTOMYUBBIN coOCTBEHHOE ue pa
COCIMHEH | OMHapHBIC T npobnemy | yueOHO — MHEHHE U OTBETCTBEHHO | XMMHYECKHUX
us COCIMHEHUS ypoKa, NO3HABATEJIBHBIN | MO3ULIMIO, 33JaK0T | IO COCIMHEHUN
METaJIJIOB | O UX CaMOCTOSITENb | MHTEPEC K HOBBIM | BOIIPOCHL, CTOAT | OTHOIIEHUA K | Ha
u XUMHYECKUM HO CO3/1a10T 3HAHUSIMU MOHSITHBIE IS YUEHUIO npumepe
Hemeraul | popMyam; aIrOpUTM crocobam napTHepa UCIIONB3YS OMHApHBIX
OB onpeoenamy. NEeSATENbHOCTH | pELICHUs 3a/1a4 MOHSTUS CHELHAIBHO | COCAMHEHNH,




CTEIEHb P PEIICHUH 10/I00paHHbIE | COCTaBJICHHE
OKHUCJICHUS poOIEeMbI CpelCTBa. dbopmyn
AJIEMEHTOB B paboraTh 1o YmMenue OMHAPHBIX
COCIMHEHUAX. | IUIaHy, OLICHUTh 00BbEIUHEHU
CTEIECHb . Cpexacrsa
ycrexa Wi HUKT
Heycrexa [IpesenTanus
CBOEH «buHapHsbie
JEATEIBHOCTU | COCTUHEHUS
3 | Okcunsl. | 3narp/monuma | 1.@opmupos | 1. @opmuposath | 1.CoBepmiencTBo | PazButue Oxcuasl 1
(27) | JTeryune | 1B aTb yMeHHe | yMeHue BaTh yMeHHe BHYTpPEHHEH | JIeTy4uue
BOZOPOAH | XUMUYECKOE YUYHMTBIBATh | IPOBOAMUTH A0TOBAPMBATHCS | IO3ULIUU BOJOPOJHBIC
BIC NOHSITHE: Bbl/IeJICHHBbIC | CDABHEHHE U U MPUXOJUTH K | IIKOJbHUKA COCIMHEHMS:
COCIMHEH | OKCHJIBI yuuTeaemM KjIaccupukanuio | o0memy Ha YpOBHE CocraBiieHue
. Ymerhb OPHEHTHPHI | MO 32IAHHBIM pelIeHUI0 B MOJIOKUTENbH | XUMHYECKUX
HA3b16AMb . AeCcTBUSA B KPUTEPUAM; COBMECTHOM oro dbopmy, ux
OKCHUJIBI [10 KX | HOBOM AesITeJIbHOCTH; | OTHOIIECHUS K | HA3BaHUE.
dbopmynam yueOHOM 2.®@opmupoBarts | 2.PazBuBarthb HIKOJIE, Cpencrtsa
onpeoensimy. Martepuajie B |y y4aluxcs yMeHue IIOHUMaHUs UKT
CTENEHb COTPYAHHYEC | MPeACTABJIEHHE O | IPOAYKTHBHO Heobxoaumoc | [Ipesenranus
OKHUCJICHUS TBE C HOMEHKJIATYype | pa3pelarhb TH yYEHUS, «Oxcuab»
AJIEMEHTOB B yuuTeJeM; HEOPTraHN4YeCKUX | KOHQUIMKTBI HA | BBIPAKEHHOIO
OKCHJIaX 2. COeIMHEeHMIi; OCHOBe y4eTa B
IL1anupoBar HHTEPECOB U npeo0OJialanu
b CBOH MO3UIMH Bcex 1 y4eOHO-
NelCTBUSA B €ro y4aCTHUKOB; | IO3HABATECIIbH
COOTBETCTBH bIX MOTUBOB U
HcC PEANOYTECHH




MOCTABJICHHO u

7] COLIMAJIBLHOT'O

3ajavei u criocoba

YCJIOBHSIMH OILICHKHU

ee 3HAHMH;

peajim3anmu.

4 | OcHoBanu | 3nate/monuma | IIpuHuMmatot CamocrosTe YUYUTBIBAOT Beipaxaror CocraB n
(28) | s1. Th U COXPAHSIOT | JIBHO pa3Hble MHEHUS U | aJICKBaTHOE Ha3BaHUE
Xumuuecxkue y4eOHY10 CO3J1a10T CTpeMSTCA K MMOHUMAaHHE OCHOBaHMI.
HOHAMUA: 3ajady, aJITOPUTM KOOpMHAIIUU MPUYHH Nx
OCHOBaHMS, IJIAHUPYIOT JESITETBHOCT Pa3IMYHBIX ycrnexa u Kiaccuduka
HIEJIOYH. CBOU U TIpU IIO3ULIUN B Heycnexa 1.
YMmernb JNEUCTBUS B peleHnn COTPYOHUYECTBE | yueOHOU NuaukaTopel
-HA3bl6AMb: COOTBETCTBUU | MpobiieM NEATEIIbHOCTH | .
OCHOBAaHUA IO |C Pa3IUYHOTO CpeacrtBa
ux GOpMylIaM | MOCTABIEHHO | XapakTepa HKT
-cocmaenams: | U 3a7aueu u OCHOBHBIX IIpe3enTanu
XUMUYECKHE YCIIOBHUSIMU €€ | TMOHATHM A
dbopMyIIbI peanuzanuu «OcHOBaHUs
OCHOBaHUM; - »
onpeoenamas: JI.O.
OCHOBAHUS 1O
ux popmyaam
5 | Kucnotsl: | 3narb/monuma | 1.@opmupos | 1.@opmupoBats | 1.CoBepuuenctBo | Pa3Butue CocraB u
(29) | cocras, Th - aTb yMEHHE | YMeHHe BaTh yMeHHe BHYTPEHHEW | Ha3BaHUE
HOMEHKJIA | XUMHYECKOE YUUTBHIBATh | IPOBOAUTH JA0rOBAPUBATHCH | IO3UIUU KucioT. Ux
Typa. nouamue: Bbl/IeJIEHHbIE | CDABHEHHE U U NPUXOAUTH K | IIKOJIbHUKA KJaccuduka

KHCJIOTA, yuuregaeM KiIaccupukanuio | 0omemy Ha YpOBHE 1usl.




I1EJI0Yb. OPUEHTHUPHI | MO 32JAaHHBIM pelleHuIo B MOJIOKUTENbH | THAMKATOPHI
Ymers - AelcTBHA B KpHUTEpUsM; COBMECTHOM oro :
Hazvleamo: HOBOM aesiTeibHOCTH; | oTHoleHus Kk | Cpeacrsa
KHUCJIOTBI I10 UX | y4eOHOM 2.®@opmupoBath | 2.PazBuBarth LIKOJIE, HUKT
dopmynam - MaTepuaje B |y y4auuxcs yMeHHe MOHUMAHHUS IIpe3enTtaiu
cocmaegiams: | COTPyAHUYEC | MPEACTABJECHHE O | MPOAYKTUBHO HEeoOXoIUMOoC | 4
XUMUYECKHE TBE C HOMEHKJIaType | pa3peliaTh TH y4YCHHUS, «Kucno
dbopmyIbI yuuTeJeM; HEOPraHW4eCKMX | KOH(IMKTHI HA | BBIPAXKEHHOTO | ThI»
KHCJIOT - 2. COeIMHEeHMIA; OCHOBe y4eTa B JIL.O.
onpedenamsp: | IllnanupoBart HHTEPECOB U npeodiagaHu
KHCJIOTHI 110 X | b CBOM NMO3UIUii Bcex U y4yeOHO-
dopmynam. nelicTBUA B €ro y4acTHUKOB; | IO3HABAaTEJIbH

COOTBETCTBH BIX MOTUBOB U

HC NpPEANOYTEHH

MOCTABJIECHHO U

7| COLIMAJIBHOI'O

3ajavei u criocoba

YCJIOBHAMM OLICHKHU

ee 3HAHU;

peajin3anmu.

6 | Coun. 3naTre/monnma | @opmup Ymenue Ymenue Pery iBamanBa®BnanCocTtaB u
(30) Th - OBaHUE paboTath ¢ COTpYyTHUYATHbICE:ICOOCTBEHHHOACBLIKHOMEHKIIATY

Xumuyeckoe HOHSITUSA y4eOHUKOM, yuuTtesneMm B OopMHUIPeOIBOACHTHOS S| pa
nouamue: 0 COJIAIX JOTOJIHUTEIb NIOMCKE U COOPE MOHTHPORD33PEIKT ICOJICH)
COJIb. U UX HOI uHOpMalUA,METAIAX U~ ¢ CocraBnenue
Ymerb CBOMCTBA JUTEpaTypou CJIyLIAaTh €r0. CBOM(TBaX nestespopmyn
- Ha3bl6aAMb: X u AprymentupyRot.3|4.6 COJICH.
COJIH T10 UX NEePUOINYECK CBOIO Mo3ulMBeny IATUBH CpeacrtBa




bopmynam OH cuCcTEMOM KOOpAVHUPYHBIE: KT
-cOCmaenAmy: ee ¢ no3uunu PopNupoBaH IIpe3enTanu
XUMHAYECKUE MapTHEPOB B HUE€ M(HATHUS O s
bopmyIibl COTpPYTHUUYECTHBEEME| aJLIaX, . «Comn»
coJieit ; aJj101 OIUHU JI.O.
onpeoenamup: HX CB/OMCTBax
COJIH TI0 UX P:1.3/4.6
dbopmynam
7 | Kpuctamn | 3HaTh TUIBI 1.®opmupoB | 1.dopmupoBats | 1.CoBepmencTBo | PazButue BemecrBa
(31) | nyeckue | KPUCTAUIMYECK | aTh YMEHHE | yMeHHe BaTh YMEeHHeE BHYTPEHHEH | MOJIEKYJISIPH
PELIETKU. | UX PELIETOK. YUYUTHIBATH | MPOBOAMUTH JAOTOBAPUBATBLCH | TO3ULUHU oro
Ymernb Bbl/IeJICHHBbIC | CDABHEHHE U U NIPUXOAUTH K | LIKOJIbHUKA CTPOCHHUSA.
XapakTepU30Ba | yUMTEJeM KjIaccupukanuio | o0memy Ha YPOBHE 3akoH
Th U OOBSICHATD | ODHEHTHPHI | MO 3aJaHHBIM pelIeHNI0 B IIOJIO’KUTENBH | IOCTOSIHCTBA
CBONCTBA neficTBUA B KPUTEPUAM; COBMECTHOM oro BEIECTB.
BEILIECTB HA HOBOM AesiTeJILHOCTH; OTHOLUECHUA K | Monekyaapu
OCHOBAaHUU yueOHOM 2.®@opmupoBath | 2.PazBuBarTh LIKOJIE, ble, UOHHDbIE,
BUJIA MarepuaJie B |y y4aluuxcs yMeHHe IIOHUMAaHUs aTOMHBIE U
XUMHUYECKOU COTPYAHUYEC | MPeACTABJICHHUE O | IPOAYKTHUBHO HEOOXOJIUMOC | METAJUTUYECK
CBSI3H U TUIIA TBeE C HOMEHKJIATYpe | pa3peliathb TH y4EHHUS, ue
KPUCTAJUIMYECK | yYUTEJIEM; HEOPraHN4YeCKUX | KOHQJIMKTBI HA | BBIPAXXEHHOIO | KpUCTAJIIINYE
O PEHIETKH. 2. COeTMHEHHN; OCHOBE yuyera B CKHUe
IL1anupoBar HHTEPECOB U npeodiajaHu | PEIIETKH.
b CBOU NMOo3UIMi Bcex 1 y4eOHO- CpencrBa
AeCcTBUS B ero yuacTHukoB; | no3HaBarensH | UKT
COOTBETCTBHU bIX MOTHBOB 1 | [Ipe3eHTanms




UC npeanoureHn | «Kpucrammm
MOCTABJICHHO U YECKHE
71 COLIMAJILHOT'O | PELIETKU»
3ajaveit u crioco0a
YCJIOBHAMM OLICHKH
ee 3HAHMH;
peajin3anuu.
8 | Yuctsle 3HaTh CraBsar u [IposiBasroT bopMynupyrOT ®opmuposan | [lonsatue o
(32) | BemectBa | onpenencaue | GOPMYIMPYIO | YCTONUMBBIIA coOCTBEHHOE ue YUCTOM
U CMECU. | IOHATHMH T po0emMy yueOHO — MHEHHE U OTBETCTBEHHO | BEIIECTBE U
«YHUCTHIE ypoKa, NO3HABATENbHBIN | MO3ULHIO, 3aJ1al0T | IO CMECH, UX
BEILECTBAY , CaMOCTOAATENb | HHTEPEC K HOBBIM | BOIIPOCHI, CTOSIT | OTHOLIEHUS K | OTJIMYHE.
«eMmecu», X HO CO3/1al0T 3HAHUSIMH HOHSITHBIE IS YUEHUIO IIpumepsl
OTJINYHE. aNrOpUTM crocobam napTHepa UCIIONB3YS CMECEH.
Ymernb NEATEIIbHOCTU | PEIICHUS 3a1a4 MOHSATHUSA cneunanabHo | CriocoOsl
pasynyarh IIPU pELICHUN nofoOpaHHbIE | pa3zesieHus
OJIHOPOJHBIE K | IPOOJIEMBI CpeJICTBa. CMECEH.
HEOJHOPOAHBIE | paboTaTh MO YMeHnne 3HaueHHUe
cMecH, IJIaHy, OLICHUTD cMeceil B
pa3nessTh Ux; CTCIIEHb IIpUPOJE U
3Ha4YCHUE ycnexa win KU3HU
cMecel B Heycnexa YEJI0BEKA.
IpUpoOJIC U CBOCH CpeacrtBa
JKU3HU nesarenpHoctu | UKT
YyeJIoBEKa. [Tpe3enTanus
«Hucteie
BEILlECTBA U

CMECH»




JL.O.

9 | lpakTnu | 3HaTh npaBuia | [IpuHUMarOT CamocrosTe YUYUTBIBAOT Beipaxaror Paznenenue
(33) | eckast oOpalieHusi C | ¥ COXpaHSIOT | JIbHO pa3HbIE MHEHUS U | aJIeKBATHOE OJTHOPOJTHBIX
padora 71a00paTOPHBIM | YIECOHYIO CO3/al0T CTpeMSTCA K NOHUMAaHHE 17}
Ne2 o0opyaoBaHue | 3ajauy, AITOPUTM KOOpIMHAIIUU MPUYHH HEOAHOPOIH
Ounctka | M, CIOCOOBI IJIAaHUPYIOT NEeATEIbHOCT Pa3JIMYHBIX ycnexa u BIX CMECEH,
3arpsA3HEH | pa3IeICHUs CBOU U 1Ipu MO3UIUH B Heycnexa pabora ¢
HOI OJTHOPOHBIX NEUCTBUS B peleHun COTpYJHHYECTBE | yueOHOU nabopaTopH
NIOBapEHH | CMeCEH. COOTBETCTBUU | MpoOJIEM NEATEIIbHOCTU | bIM
o comu | YMeThb C Pa3IU4YHOrO o0opyaoBaH
IPOBOJIUTH MOCTaBJIEHHO | Xapakrepa HEM.
paszielleHueM | i 3ajmaueit u OCHOBHBIX [IpakTrueck
cMecei YCIIOBHSIMU €€ | IOHATHU ast pabota No
(GuIBTpOBaHUE | peanH3alMK 2 1 gac.
M U
BbIIIAPUBAHUEM
10 | MaccoBas | 3naTh [IprnaNMaroT CamocTosiTe YUUTBHIBAOT Beipaxaror Maccosas u
(34) | u ONpEJEICHUE | U COXPAHSIOT | JIBHO pa3HbIE MHEHUS U | aJICKBAaTHOE o0BbEMHAs
00BEMHAs | MACCOBOM 10/IM | yUeOHYIO CO3Jal0T CTpEMSITCS K MOHUMaHHE JI0JIA
TOJIA pPacTBOPEHHOTO | 3a4a4y, aITOPUTM KOOpAMHALIUU NPUYHH KOMITOHEHTO
KOMITOHEH | BEIIECTBA. IUTAHUPYIOT JEeATENBHOCT Pa3JIMYHBIX ycnexa u B CMECH
TOB CM€CH | YMeThb CBOM U IpU MO3UIMH B Heycnexa (pactBOpA).
(pacTBOpa | BHIYUCIATH NEUCTBUS B peLIeHUN COTPYIHUYECTBE | yueOHOU Pacuérsl,
). MacCOBYIO COOTBETCTBHM | MpoOJIeM JESATENBHOCTU | CBSI3aHHBIE C




JOJIIO B c Pa3IMYHOIO MCIIOJIb30BaH
pacTtBope M IIOCTABJICHHO | XapakTepa WM MOHATHUS
00BEMHYI0 Y 3a71a4el U OCHOBHBIX «IOIIS.
JIOJIFO ra3ax. YCIIOBUSIMU €€ | TOHSATHH
peanuzanuu
11 | Pemenne | YMmertsh pemats | OuenuBaror | Boiouparor Y4acTByIOT B OBnaneHue Pewenue
(35) | pacuérHbl | 3amaum, c NIPaBUJILHOCTH | HauboJiee KOJUIEKTUBHOM HaBbIKaMU 3a/1a4d u
X 3a7a4 | UCIIOJIb30BAHUE | BHINIOJHEHUS | 3 PeKTUBHbIE o0CyXJIeHU! TS YIPaXHEHUN
Ha M TIOHSITHI NEUCTBHS HA | CIOCOOBI npobiem, MIPAaKTUYECKO | HAa pacuér
HAXO0XKJEH | MaccoBas u YpOBHE pelieHusi 3a4a4, | IPOSIBIISIIOT 17§ MacCcOBOW U
ue o0BEMHas aJIeKBaTHOMN KOHTPOJIUPYIOT | AKTUBHOCTH BO NEeSATENBHOCTU | 00BEMHOM
MacCOBOU | JIOJIH. PETPOCIEKTHB | U OLEHUBAKOT B3aMMOJICHCTBUH JI0JIN,
U HOM OLICHKHU Npoueccuu JUISL peIIeHUs HaXO0XJICHUE
00BEMHOMN pe3yJabTaT KOMMYHUKAaTHBH Macchbl WIN
oJen BIX U 00BéMa
CMECH. MO3HABATEIbHBIX KOMITOHEHTA
3a/1a4y CMECH.
12 | IlpakTuu | YmMeTh Henenomnaran | @opmupoBaHue 1. IlnanupoBanre | l.MotuBanusi | 3akperieHue
(36) | eckasn PUTOTABJIMBAT | M€ U NIO3HABATEIbHOW | IPAKTUYECKOMN Hay4eHUs TEOPETUYECK
pabdora b PacTBOp € IUIAHUPOBAHU | LIETU pabote o peIMETY UX HABBIKOB
Ne3 ONPENEIICHHO | € peamMeTy XUMUS B PEILIECHUU
[IpuroroB | MmaccoBou 2.Pa3pemenue 2.Pa3BuBath | 3ajay Ha
JICHNE Ji(0)) (57 KOH(JIMKTA YYBCTBO HaXO0XKIEHUE
pacTBopa | paCTBOPEHHOTO 3.Ynpasnenue TOPIOCTH 32 | MACCOBOM
c BEILECTBA, IIOBEJCHUEM POCCUHCKYIO | JOJIN
ompeznené | pemaTh 3a4a4u napTHepa XUMHUYECKYIO | PACTBOPEHHO
HHOM Ha HAyKy r0 BEIIECTBA
MAacCOBOM | ollpe/ieTICHHe 3.HpaBCcTBEHH | n




noJen MacCOBOM 1011 0-3TUYECKOE | IPUTOTOBJIEH
pacTBOpE | U Macchl OLICHMBAHUE | K€ pacTBopa
HHOI'O PacTBOPEHHOTO COJIU C
BELICCTBA. | BEIIECTBA. OTpeeNEHHO
U oJien
PacTBOPEHHO
ro
BemnecTBa. I1.
p.
Ne3 Tyac.
13 | O0obmieH | YMeTh OuenuBaior | Beiouparor VYyacTByOT B OBnanenue [ToBTOpeHwue,
(37) |men IPUMEHSTh IIPABWIBHOCTH | HanboJiee KOJUIEKTUBHOM HaBbIKaMU 00o001IeHne
cuctemar | 3YH, BBINOJHEHUSA | 3¢ (peKTUBHBbIE o0CyXJIeHU! TUTSt U
U3aLus IIOJIy4ECHHBIE NEHCTBUSA HA | CIOCOOBI npobiem, MPaKTUYECKO | CUCTEMAaTH3a
3HAaHUU IIpU U3YyYEHUHU | YPOBHE pelieHud 3a1a4, | IPOSBIAIOT 171 WSl 3HAHUU
0 TEME€ | TEMBI aJIeKBaTHOM KOHTPOJMPYIOT | aKTUBHOCTbH BO JESATENBHOCTH | 110 JAaHHOU
«Coenune | «CoeIUHEHNUS] | PETPOCIIEKTHB | M OL[EHUBAIOT B3aUMOJEHCTBUU TEME.
HUS XUMHUYECKUX HOW OLICHKH npoueccun JUISL pelIeHUs
XUMHUYECK | DJIEMEHTOBY. pe3yJabTaT KOMMYHHKATUBH
ux BIX U
AJIEMEHTO MO3HABATEIbHBIX
B» 3aaa4
14 | Koutpoa | Ymersn CraBuTth CpaBHuUBaTBH, dopMmynupyer BoicranBaer | Cpencta
(38) | bHasn IPUMEHSITh yueOHbIC KJacCUPUIMPOBA | COOCTBEHHOE coocteennoe | UKT K,p.
pabora 3HAHUS, LHEn Th ¥ 0000111aTH MHEHHE U [ICJIOCTHOE Ne4 1 gac.
Ne 4 o YMEHHUS U (baKThI U SBJICHUS | IO3UIUIO MHPOBO33pPEH
TEME HaBBIKHU B X0JI€ ue
«CoenuHe | U3y4eHUSI TEMBI




HUS «CoeqnHeHn
XUMHUUYECK | XUMUYECKUX
150. 3JIEMEHTOB.
AIEMEHTO
B»
TEMA Ne 5. UBMEHEHUS, TIPOUCXOISAUINE C BEHIECTBAMM (11 yacoB).
1 | Xumuyec |3HaTh CraBsar u [IposiBasroT bopMynUpyIOT ®opmupoBaH | XuMHUYeCKas
(39) | kue Onpenenenue | GOPMYIUPYIO | YCTONYUBBIN coOCTBEHHOE ue peakius.
peaKkiuu | MOHSITHUS T ipoOJieMy y4eOHO — MHEHUE U OTBETCTBEHHO | [Ipu3Haku u
U YCJIOBUS | «<XMMHUYECKasl | ypoKa, NO3HABATENbHBIN | MO3ULMIO, 3aJ1al0T | IO YCIIOBUS
ux peakuus», CaMOCTOSITENIb | UHTEPEC K HOBBIM | BOIIPOCHI, CTOAT | OTHOIICHUSA K | IPOTEKAHUS
IIPOTEKAH | IPU3HAKU U HO CO3Ja10T 3HAHUSIMHU IIOHATHBIE IS YUYEHHUIO XUMHAYECKUX
. yCIIOBUS aJITOPUTM criocobam IapTHepa VCIIOJIBb3YS pEeaKLnil.
BO3HUKHOBEHU | JACATEJIBHOCTH | PELIEHUs 3a/1a4 ITOHATUSA CHEUUANIbHO | DK30TepMHY
s U TEYEHUSI IIPU PELICHUU 0I00paHHbIE | €CKHE
XUMHUYECKHUX po0IeMbl CpelCTBa. 51
peaxiuii, TuIBl | paboTaTh MO YmMenue DHIO0TEPMUYE
peakuu no IUIAHY, OLICHUTD CKHE
IIOTJIOIICHUIO CTEIICHb pEaKLnH.
WIN ycrnexa Win Cpenctpa
BBIJCJICHUIO HEycrexa UKT nuck
SHEPTUM. CBOEH K. u M.
JESATETbHOCTH
2 | 3akoH 3HaTh OuenuBaror | BoiOuparor Y4acTByIOT B OBnanenue 3aKoH
(40) | coxpaneH | ompezeneHue IIPaBUJILHOCTL | HauboJiee KOJIJIEKTUBHOM HaBBbIKAMH COXpaHEHUS
Us MacChl | XUMHYECKHX BBINOJIHEHUS | 3¢ deKTUBHBbIE 00CyXJIeHU! TSt MaCChI
BELIECTB. | YPABHECHUI, JICUCTBUA Ha CIIOCOOBI npooJieMm, MPAKTUYECKO | BEILIECTB.
XUMHYEC | 3HAYECHUE YPOBHE peleHus 3a1a4, | IPOSBIISIOT | [TonsaTue o




KHE ko3 duLMeHTa | aJeKBaTHON KOHTPOJIMPYKWT | aKTUBHOCTH BO NESITENbHOCTA | XUMUYECKOM
YPABHEHU | B XUMMHUUYECKUX | PETPOCIIEKTUB | M OLIEHUBAKOT B3aUMOJICICTBUU YpaBHECHUMU.
A1. ypaBHEHUSX. HOM OLIEHKHU npoueccuu JUJISL pELLICHUS 3HavyeHue
Ymerb pe3yabTar KOMMYHHUKATUBH MHJIEKCOB U
COCTaBJISATh BIX U koa purrieH
ypaBHEHUSA MO3HABATEJIbHBIX TOB.
peakiui Ha 3a1a4 CocraBnieHue
OCHOBE 3aKOHa ypaBHEHUNU
COXpaHEHUS XUMUYECKH
MacCChI pEeaKLni.
BEILECTB, Cpenctsa
paccTaBiIsiTh HUKT
ko3 puIMeHT JIACK
bI. K. u M.
[Ipe3enTanus
«3aKoH
COXpaHEHUs
Macchbl
BEILIECTB.
XUMHYECKHE
YpaBHEHHUSI»
3 | Peakiuu | 3nath dopmup YmMenue YmMeHue Pery iBrmaanBa®BnanKnaccudurka
(41) | pasnokeH | ompeneeHUE OBaHUE pabotats ¢ COTpYAHUYATHbICE:|COOCTBEHHHOAEBBIKII U
. peakiuit HOHSITUSA y4eOHUKOM, yuuteneM B OOopMUIPeOIBOACHTHOGTBIX UMU YECKU X
Pa3lOKEHUA M | PEAKLHNHU JIOTIOJTHUTEIb MIOKCKE U COOpE NOHTHPORD33PERKIPEAKINN 11O
COCIMHEHMUS. pasnoxe HOU uHpopmanuu,MeTaveex, 1 = | HUCITY
Ymerb HUS JUTEpaTypou CIIyLIATh €r0. CBOM(TBaX JIESATEIU COCTaBY
OTJINYATh u AprymentupyRot.3|4.6 HCXOJIHBIX U




peaxkuun MIEPUONYECK CBOIO Mo3uIBeny IITUBH MOJTYYHUBIINX
pas3IoXeHus u Ol cucTemMon KOOpIUHUPYI®IE: cs
COEJIMHEHUS OT ee ¢ nozuuuu GopNUpoBaH BEILIECTB.
JPYTUX THUIIOB, NapTHEPOB B UE€ TI(HATHS O CpenctBa
COCTaBJIATH COTPYIHMYECTHBEEME| AIITAX, . KT
ypaBHEHUSI ajiol OIUU [IpesenTarnus
peakuin UX CBOMCTBaxX « Tunbl
JIAHHOI'O THUIIA. P:1.3/4.6 XAMHUYECKUX
peaKuuu »
JL.O.
4 | Peakuuu | 3HaTh 1.®opmupoB | 1.dopmupoBats | 1.CoBepmencTBo | PazButue CymiHocTh
(42) | coenuHeH | ompeseieHue aTb YMEHHE | YMEHHE BaTh YMEeHHeE BHYTPEHHEW | peakuui
us peakuuin YUYHMTBIBATh | IPOBOAMUTH JAOTOBAPUBATBLCH | TO3ULUHU COCIUHEHUS
COCIMHECHUS. Bbl/IeJICHHBbIC | CDABHEHHE U U NIPUXOAUTH K | LIKOJIbHUKA "
Ymerb yuuTeaeM KjIaccupukanuio | o0memy Ha YpOBHE COCTaBJICHUE
OTJINYaTh OPHEHTHPHI | MO 32IAHHBIM pelIeHNI0 B MOJIOKUTEIIbH | peaKUui
peakuuu neficTBUA B KPUTEPUAM; COBMECTHOM oro JTAaHHOTI'O
COCMHEHUN OT | HOBOM AesiTeJILHOCTH; OTHOLLEHUA K | THIIA
OPYTUX TUIOB | y4eOHOM 2.®@opmupoBath | 2.PazBuBarTh HIKOJIE, Cpenctsa
peaKkuuid, Marepualie B |y y4aluuxcs yMeHue IIOHUMaHUs UKT
COCTaBIISITh COTPYAHMYEC | MpeaCTaABJICHNUE O | IPOAYKTUBHO HeoOxonumoc | [Ipesenrtanu
ypaBHEHUS TBeE C HOMEHKJIAType | pa3peliarb TH y4EHHUS, a1 « Tunel
peakiuit yuuTeJeM; HEOPTraHN4YeCKHUX | KOHQJIMKTHI HA | BBIPAXXEHHOI'O | XUMHUYECKHUX
JTaHHOTI'O THUIIAa 2. COeTMHEHHN; OCHOBE yuyera B peaKuum »
IL1anupoBar HHTEPECOB U npeobnananu | JI.O.
b CBOHU MO3MUIHII Bcex U y4eOHO-
NelCTBUSA B €ro y4aCTHUKOB; | IO3HABATEIIbH
COOTBETCTBHU bIX MOTHBOB U




HC MPEANOYTEHH
MOCTABJIEHHO 5
" COLIMAJILHOT'O
3ajaveii n crocooa
YCJIOBHSIMH OLICHKH
ee 3HAHMH;
peajiu3anmu.
5 | Peakmun | 3nath [IprHUMarOT CamocrosTe YUYUTBIBAKOT Beipaxaror CymHocTh
(43) | 3amenieHN | ompeeeHue U COXPaHSIOT JIBHO pa3HbIe MHEHUS U | aIeKBATHOE peakuuii
s peaxuuii y4eOHYIO CO3JIa0T CTpEMSITCSA K IMOHUMAaHHE 3aMeIICHUS,
3aMeIeHUS. 3ajauvy, aJITOPUTM KOOpJAWHAIUU MPUYHH COCTAaBJICHHE
YMmerth IJIAHUPYIOT JIEATSIIHHOCT pa3JIAYHBIX ycrexa u peakium
OTJINYATh CBOH U TIpH MMO3HUIINHI B Heyclexa JIAHHOT'O
peaxkuuu JICHCTBUS B pelleHuun COTPYAHUYECTBE | yueOHOU THIIA.
3aMEILICHUS OT | COOTBETCTBUHU | TIPOOJIeM nestenbHocTd | CpeacTsa
APYTHX THIIOB | ¢ Pa3IUYHOIO HKT
peaKiui, 3HaTh | [IOCTAaBJIEHHO Xapakrepa [Ipe3enTanus
YCJIOBUS 1 3agauel u OCHOBHBIX « Tunel
TEYCHUS U YCJIOBHUSIMM €€ | ITOHSITHH XHUMHYECKUX
YMETh peanuzanuu peaxkuuu »
COCTaBJISATh J.O.
YpaBHEHHUS
peakiui
B3aNMMOJICHCTBU
s METAJIJIOB C
pacTBOpaMu
KHUCJIOT U

COJICH,




UCITIONB3YS PALL

AKTUBHOCTH

METaJIOB.
6 | Peakmuu | 3naTh [IprHuMaroT CamocrosTe YUYUTBIBAOT Beipaxaror CymiHocTh

(44) | oOMeHa. | ompeneNieHHE | M COXPAHSIOT | JIBHO pa3Hble MHEHUS U | aJIEKBATHOE peaxkuuii
peakuui yueOHY10 CO3/al0T CTpeMSITCS K NOHUMAaHHE oOMeHa U
oOMeHa u 3ajady, AITOPUTM KOOpIMHAIIUU MPUYHH COCTaBJIEHUE
HEUTpalu3aly | IUIAaHUPYIOT JESITETBHOCT Pa3IMYHBIX ycrexa u ypaBHEHUN
U, yCJIOBUS CBOHU U TIpU MO3UIUH B Heycrexa peaxuuii
MPOTEKAHUS NeNCTBUS B peleHun COTpYJHHYECTBE | yueOHOU JTAHHOTO
peakiuit COOTBETCTBUHU | MpobiieM NEATEIbHOCTU | TUIIA.
oOMeHa 110 c Pa3IUYHOTO Peakuus
KOHIIA. MOCTaBJICHHO | Xapakrepa HEeWTpanu3ail
YMeThb U 3az1a4eil OCHOBHBIX UU. Y CIIOBUA
OTJINYATh YCIIOBHSIMU €€ | IOHATHU TEUYEHUS
peakuuu peanu3anuu peakuuu
obmeHa oT MEKITY
JIPYTUX TUIIOB pacTBopamu
peaKIuu, KHUCIIOT,
COCTaBJIATH ejIo49eu u
YpaBHEHUSA coJielt 10
JTAHHOT'O THIIA, KOHIIA.
ONpPENEIATh CpenctBa
BO3MOKHOCTD HUKT
MPOTEKAHUS IIpe3enTanu
peakuuii s «Tunbl
oOMeHa 110 XUMHUYECKHUX




KOHIIA. peaxkuun »
J1.O.
7/ | Tumbl Ymern CraBsar n [IposiBnsroT bopMynHUpyIOT ®opmupoBaH | XUMHUYECKUE
(45) | xumuueck | xapakmepuzoé | GOPMYIUPYIO | YCTONUYMBBIi cOOCTBEHHOE ue CBOMCTBA
179 amo: T ipoOjieMy | yueOHO — MHEHHE U OTBETCTBEHHO | BOJIBI. THIIBI
pEaKUUi | XUMHUYECKHE ypoKa, MO3HABATEJILHBIN | MO3UIMIO, 30T | TO XUMHAYECKUX
Ha CBOMCTBa CaMOCTOSITENIb | UHTEPEC K HOBBIM | BONIPOCHI, CTOAT | OTHOIIEHUS K | pEaKIUil 1o
IIPUMEPE | BOJIBI; HO CO3/1al0T 3HAHUSIMHU MOHSITHBIE TS YUCHUIO YUCIy U
BOJIbI. COCTaBJISITh; aJTOpUTM criocobam napTHepa WCTIOJIb3YS COCTaBY
ypaBHEHUS NEATENIbHOCTU | PELIEHUs 3a1a4 MOHSTHUS CIEIUAIbHO | HICXOAHBIX U
XUMHUYECKHUX MIpU PELUICHUU noj00paHHbIe | HOJYYEHHBIX
peakiuit poOIeMbl CpeacTBa. BEILIECTB.
XapakTepu3yo | paboTaTh 1o Ymenue Cpenctsa
11107 0.4 IJIaHYy, OIICHUTH HUKT
XUMUYECKHE CTEIIEHb Buneodparm
CBOMCTBA BOJIbI ycrnexa Win €HT
U ONPENIEIATh Heycrexa Ipe3eHTaus
UX THIL CBOEH «Bona»
nesitenpHoctr | JI.O.
8 | Pemrenne | Ymern OuennBaor | Bolouparort Y4acTtByIOT B OBnaneHue Anroputm
(46) | 3ama4 M0 | BBIYMCIIATE 10 | MPABUJILHOCTH | HAMboJ1ee KOJUIEKTUBHOM HaBbIKAMU peuieHus
XUMUYECK | XUMHUYECKUM BBINIOJIHEHUSA | 3¢ deKTUBHBbIE 00Cy>XIeHUU JUISt 3a7a4 1o
UM YpaBHEHUSAM JNEUCTBUA HA | CIIOCOOBI npoOseM, IPAKTUYECKO | YPAaBHEHUAIM
YpPaBHEHHU | MaccCy IO YPOBHE pelIeHus 3a4a4, | NPOSBIISIIOT 171 peakiui
s Ha U3BECTHOMY aJIeKBaTHOU KOHTPOJMPYIOT | aKTUBHOCTb BO nesitenbHOCTH | CpencTaa
HAXO0XKJICH | KOJINYECTBY PETPOCIIEKTHB | U OLIEHUBAKOT B3aMMO/ICHCTBUU HUKT
ue BEILIECTBA, HOM OLICHKU MPOLEeCCHH JUISL pELLICHUS [IpesenTanus
KOJIMYECT | BCTYITHBUIETO pe3yJabTart KOMMYHUKATHBH «Pemenue




Ba MAaccChl | WK BIX U 3a1a4
u 00bEMa | MOJYyYarOIIETOC N03HABATEIbHBIX 1o
BEILIECTBA. | 51 B PE3YJIbTATE 3a1a4 XUMHYECKUM
peakuuu, u YpaBHEHUSIM
HA00OPOT. »
9 | Pemenue | Ymers pemats | OuenuBaioT | BeiouparoT Y4acTByIOT B OBnaneHue Beruncienue
(47) | 3amau mo | pacuéTHbIC NIPaBUJILHOCTH | HauboJiee KOJUIEKTUBHOM HaBbIKaMU 1o
XMUMHYECK | 3a7]a4M Ha BBINOJIHEHUS | 3 PeKTUBHBbIE o0CyXJIeHU! TUTSE XUMHYECKUM
UM BBIUKCIICHUE NEUCTBHS HA | CIOCOOBI npobiem, NPAKTUYECKO | YpaBHEHUSIM
YPaBHEHH | MacChl WU YpOBHE pelieHus 3a1a4, | IPOSBISIOT i MaccChl,
M Ha o0BEMa aJIeKBaTHOMN KOHTPOJIUPYIOT | AKTUBHOCTH BO NEeSATENBHOCTU | 00bEMaA WK
HaXO0XJIEH | IPOYKTOB PETPOCIEKTHB | U OLEHUBAKOT B3aMMOJICHCTBUH KOJINYECTBA
U€ MAacCChl | pEaKIMH I10 HOW OLICHKH Npoueccuu JUISL peIIeHUs OJTHOTO U3
WIH yKa3aHHOU pe3yJabTaT KOMMYHUKAaTHBH IIPOLYKTOB
o0BEMa Macce Win BIX U peaKIuu 1o
NPOAYKTa | 00BEMY MO3HABATEIbHBIX Mmacce
peakiuu | ICXOJHOTO 3aaa4 HCXOJTHOTO
o BEILIECTBA, BEILIECTBA U
U3BECTHO | OJIHO U3 BEILIECTBA,
1 Macce KOTOPBIX coaeprkaer
WIH COZIEPKUT 0
00BéMY | mpuUMecH. OTIpeIeIEHHY
HCXOJTHOT 10 JTOJIIO
0 MIPUMECEH.
BEIIIECTBA, [Tpe3enTanms
coJiepxa «Pemienue
1IEro 3aja4y
IIPUMECH. 10




XHUMHYCCKUM

YpaBHCHUSAM
»
10 | OGoOmmeH | Ymern [TpuHuMaroT CamocrosiTe YUUTBHIBAIOT Bripaxkarot [ToBTOpEHUE
(48) | ue u IPUMCHSTh Y COXPAHSIOT | JIBHO pa3HbIC MHEHUS U | aJIEeKBATHOE "
CHUCTEMAT | 3HAHUS, y4eOHYIO CO3JIal0T CTpEeMSTCS K MIOHUMAaHHE cUcTeMaTH3a
u3arus YMCHHUS U 3aj1auy, AITOPUTM KOOpPIMHAITUU IPUYHH 1IUs 3HAHUH,
3HaHUU HABBIKU TIPU TUTAHUPYIOT JEATEeIILHOCT Pa3ITUYHBIX ycrexa u YMEHUH U
10 TEME | BBIIIOJHCHHUH CBOU 178110)’ MO3UIIMH B Heycrexa HABBIKOB,
«/M3mMeHe | TpEHUPOBOYHBI | JICWCTBHS B peIICHUH COTpYJHHYECTBE | yueOHOU MOJTyYCHHBIX
HUS, X 3aJJaHuN U COOTBETCTBUHU | TpobiieM NeATEeIbHOCTH | TIPH
IPOUCXOJ | YIPOXKHEHUU. | C Pa3IMYHOTO W3y4YeHUU
A1I1e ¢ IIOCTaBJICHHO | XapakTepa JTaHHOU
BEILIECTBA 1 3aj1aueul 1 OCHOBHBIX TEMBI.
M. YCIIOBUSIMHU €€ | IOHSITHIA
peanuzanuu
11 | Kontpoa | Ymersn CraBuTth CpaBHuBaTh, dopMmynupyer BreicrauBaer | KoHTposb
(49) | pbHas PUMEHSTH ydeOHbIe KIaccuuIupoBa | COOCTBEHHOE cobctBennoe | 3YH,
pabota 3HAHUS, Lenu Th ¥ 0000111aTH MHEHHE U LIEJTOCTHOE MTOJTYYEHHBIX
NeS o YMEHHS U (baKThI ¥ SIBICHUS | TO3UIIUIO MHPOBO33PEH |, MpH
TEME HAaBBIKH, ue H3YYCHUU
«/3MeHe | IOJIyYEHHBIE B JTaHHOU
HUS, XO/JI¢ U3yUCHHUS TEMBI.
MPOUCXO]T | TEMBI KonTposnbhaa
SITITHE C «3menenus, s pabota Ne
BEIIIECTBA | MPOUCXOSIINE 51 gac.
MH. c




BEII[ECTBAMM,

npu
BBITIOJIHCHU U
KOHTPOJIBHOU
paboTHI.
TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOUCTBA PACTBOPOB JJIETPOJIMTOB (184acoB).
1 PactBope | 3naTh CraButh CpaBHuBarth, Y4acTByIOT B OBnaneHue PacTtBopbI.
(50) | Hue. OnpeseNieHNe | yueOHbIe KJIacCU(QUIMPOBA | KOJJICKTHBHOM HaBBIKAMU ['uapartsr.
PactBopu | moHATHA TEITH Th U 0000111aTh o0CyXJIeHU! TUTSE Kpucramnmor
MOCTb «pacTBOPBI», (bakThI U ABICHUS | IPOOIIEM, MPAKTUYECKO | UapaT
BEIIECCTB | IPU3HAKU MPOSIBIISIFOT 171 bl. TemnoBeie
B BOJIE. XUMHYECKOTO aKTUBHOCTb BO NESTENHHOCTH | SIBJICHHSI TIPH
B3aUMOJIEHCTB B3aMMO/ICHCTBUH pacTBOPEHUU
usi Ipu JUISL peIIeHUs :
pacTBOpPEHUH, KOMMYHUKAaTHBH HacpiieHHsl
YCIJIOBUS BIX U e,
pacTBOpEHUS MO3HABATEIbHBIX HEHACHIIIEHH
BEILECTB B 3aaa4 b€ U
BOJIE, NepeHachIe
Kaccudukam HHBIE
10 PaCTBOPOB. pacTBOPBHI.
CpenctBa
UKT Jluck
K. u M. JL.O.
2 | Onextpon | 3HaTb/moHuma | [Ipuanmarot Ymenue YmMeHune Pery 1BemBHIBAOBIA [TOHBETPOIUT
(51) | uTHyecka | Th XuMuyeckue | U COXpPaHSIOT | paboTaTh C COTpYIHUYAThbICE: [COOCTBEHHHOACBHIKAME
s NOHAMUA: y4eOHYI0 y4E€OHUKOM, yuurenaeM B DopMULPSIBOACHTHOSUE| HEAJIEKTPOIH
JUCCOIMA | DJIEKTPOJIUT U | 3a7a4y, JIOTIOJIHUTEIIb NIOKMCKE U COOPE MOHTHPARD33PEIKT HBECKO




LML HEDJIEKTPOJIUT: | INIAHUPYIOT HOU uH(pOpMallUU,META) JMAX U~ ¢ Mexanusm
ANEKTPOJIUTHYE | CBOU JUTEPATYpOH CIyIIATh €r0.CBOW(TBaX J1€51T€ JTHHOGOLWA Y
cKas NEUCTBUS B u AprymentupyRot.3(4.6 U BEUIECTB C
JUCCOLMALNs, | COOTBETCTBUM | NEPHOINYECK CBOIO NO3ULMBeNy IATHUBH pa3InYHbIM
CUJIbHBIN c OH cucTemMon KOOPAVHUPYHBIE: TUTIOM
AIEKTPOJINT, NIOCTaBJIEHHO ee ¢ no3uunu PopNuUpoBaH CBA3U.
cnalbIit Y 3a71a4e U [IApTHEPOB B U€ I(HATHSI O Crenenn
AIEKTPOJIUT, YCIIOBUSIMU €€ COTpYTHUUYECTHBEEME| AJL1AX, . ANEKKTPOIUT
NOHUMATh peanuzanuu ajiol OIUU NYECKOU
CYILIHOCTh UX CBOICTBax JUCCOLMaln
npoiiecca P:1.3/4.6 15871
JIEKTPOJIUTUY KJaccuduka
€CKOM s
JUCCOLAALINM. JJIEKTPOJIATO
B.
[Ipe3enTanus
«DNEKTPOIIUT
nyecKas
JUCCOLALUS
».
3 OcHoBHBI | 3HATH [Ipunumarot CamocTosiTe YUHUTBIBAIOT Beipaxkatot O600HUTH
(52) |e OCHOBHBIE U COXPaAHAIT | JIBHO pa3Hble MHEHUSA U | aJICKBaTHOE OCHOBBI
IIOJIOKEH | TMOJIOKEHUS y4eOHYI0 CO3Jal0T CTpeMSATCA K IIOHUMAaHHE TEOPHUH
us JNEKTPOJIUTHYE | 3a7a4y, ANTOPUTM KOOpIAMHALIUU NPUYHH AIIEKTPOJIUTH
TEOPHUH CKOH IUIAHUPYIOT NEATEIIBHOCT Pa3JIMYHBIX ycnexa u YECKOU
ANEKTPOJI | AMCCOLMALMU. | CBOU U IIpU NO3ULIMN B Heycnexa JVCCOLMALN
utndecko | Katuons! n NEUCTBHS B pemeHnn COTPYAHUYECTBE | yueOHOU U B BUJIE
)7 AHUOHBI. COOTBETCTBHMM | mpoOsIeM JEATENBHOCTH | YETKHUX




JIHACCOoLra c pa3IMYHOrO TIOJIOKECHUH.
LIAH. IIOCTaBJIIEHHO | Xapakrepa IIpe3enTanus
Y 3a71a4el U OCHOBHBIX «NEKTPOIUT
YCIIOBUSIMU €€ | TOHSATHH nyeckas
peanuzanuu JTUCCOLIMAIIH
.
4 | uccouua | 3HATH 1.®@opmupos | 1. ®opmuposath | 1.CoBepmencrBo | Passurue DNEKTPONIUT
(53) | s ONIpE/ICIICHNE | aTh YyMEHHEe | YMeHHe BaTh yMeHHe BHYTPEHHEH | Hueckas
KUCTIOT, KHCJIOT, YYUTHIBATH | HIPOBOAMTH JA0TrOBApPUBATHCS | TO3UIUU JTUCCOIIMAIIN
OCHOBAaHU | LLEJIOYEH, BblJleJICHHbIE | CPaBHeHHE U U NPUXOAUTH K | IIKOJIbHUKA s KUCIIOT,
i, COJIEH B CBETE | yUMTeEJIeM KJIaccu(PUKALHUIO | 001IeMy Ha YpOBHE OCHOBaHUH,
COJIEH. TEOPUHU OPUEHTHPHI | M0 3aJaHHBIM peleHHuIo B IIOJIO)KUTEINIBH | COJIEH B
JJIIEKTPOJINTHYE | JCHCTBUA B | KPUTEPHUSM; COBMECTHOM oro BOJIHBIX
CKOH HOBOM AesITeJIbHOCTH; | OTHOLICHMS K | paCTBOpax.
JUCCOLMALUN. | y4eOHOM 2.@dopmupoBath | 2.Pa3zBuBaTh IIIKOJIC, Juck K. u M
Marepuajie B |y yYaluxcs yMeHue MOHUMAaHHUS
COTPyIHHYEC | PEACTABJIEHHE O | IPOAYKTHUBHO HE00X0IUMOC
TBe C HOMEHKJIAType | pa3peliaThb TH y4EHHUS,
yuuTeJeM; HEOPIraHNWYeCKHUX | KOHQUIMKTBI HA | BBIPA)KEHHOIO
2. CoeIMHEeHMIi; OCHOBe y4eTa B
IlnanumpoBat HHTEPECOB U npeodIa aHu
b CBOM MO3UIHIi Bcex U y4eOHO-
NelCTBHA B €ro y4aCTHUKOB; | IO3HABATCIIbH
COOTBETCTBH BIX MOTUBOB U
uc IPEANOYTEHH
MOCTABJICHHO u
71 COLIMAIILHOTO
3ajgavei u crocoba




YCJIOBUSAMU OLICHKH
ee 3HAHWM;
peajiu3anmu.
5 | Honueie | YMeTh [IpuHHUMarOT Camocrosre YUYUTBHIBAIOT Bripaxarot CylHoCTb
(54) | ypaBHEHU | 0OBsICHAMD! U COXPAHSIOT | JIBHO pa3HbIe MHEHUS U | aJIEKBaTHOE peaxkuuii
s CYIIHOCTb y4eOHYIO CO3/1a10T CTpEMSITCSA K MMOHUMAaHUE MOHHOTO
peaxuuii 3ajauy, aJTOPUTM KOOpJAWHAIUU MPUYHH oOMeHa u
MOHHOIO IJIAHUPYIOT JESITETBHOCT Pa3IMYHBIX ycrexa u YCJIOBUS UX
oOMeHa; CBOHU U TIpU MO3UIUH B Heycrexa MPOTEKaHUSI.
onpeoenims: NEUCTBUS B pelieHuun COTpYJHHYECTBE | yueOHOU CocrtaBneHnu
BO3MOKHOCTb | COOTBETCTBUM | IMPOOJIeM JESITEILHOCTH | € MOJIHBIX U
IIPOTEKAHUS c Pa3JIMYHOTO COKpAILCHHBI
peaxkuui MOCTaBJICHHO | Xapakrepa X
VOHHOI'O i 3agaueii u OCHOBHBIX MOHHBIX
oOMeHa 110 YCIIOBHSIMU €€ | IOHATHU YpaBHEHUN
KOHIIA. peanuzanuu PEaAKIUH.
-COCMABIAmb: IIpe3enTanus
IIOJIHBIE U «onHbIE
COKpAILICHHbIE YPaBHEHUSD)
VOHHBIE
YpaBHEHUS
peakiui
oOMeHa
6 | Yopaxue | Ymerhb OuenuBawrt | BoiOuparor Y4acTByloT B OBnanenue Peakuyn
(55) | Hus B COCTaBJISITh NPaBWIBHOC | HauOoJsIee KOJJIEKTUBHOM HaBbIKAMH MOHHOTO
COCTaBJIC | YpPaBHEHUA Th 3¢ dexTUBHBIE 00CyXIeHUU TS oOMeHa.
HUU peakuuii BbINIOJIHEHUS | CIIOCOOBI npoOJeM, MIPAKTUYECKO




(V)

WOHHBIX | HOHHOTO JAeCTBUA HA | pelleHHs 3a1a4, | [IPOSBIAIOT 7§

ypaBHEHHU | OOMEHa, YPOBHe KOHTPOJIUPYIOT | AKTUBHOCTH BO JESITETbHOCTH

71 IMOHUMATh UX aJeKBATHOM | M OLIEHUBAIOT B3aHMMO/JICHCTBUU

pEaKUUil.. | CyIIIHOCTb. PETPOCIIEKHUB | MPOLECCUH JUJIS1 pELLICHUS
Onpenensith HOMH OLIEHKH | pe3yJbTaT KOMMYHUKATUBH
BO3MOHOCTb BIX U
MPOTEKAHUI MO3HABATEJILHBIX
MOHHOTO 3a7a4
oOMeHa.

7 | Kucnoter | 3HaTh 1.®@opmupos | 1. @opmupoBath | 1.CoBepmencTBo | Passurue Onpenenenu
(56) | B cBeTe OnpeeeHNe aTb YMEHUE | yMeHHe BaTh yMEeHHE BHYTPEHHEH | €

TEOpUU KHCJIOT B CBETE€ | YYMTHIBATH | POBOIAUTH JAOTOBAPUBATHLCH | ITO3ULUHU KHCJIOT KaK

anektpon | TO/, Bbl/IeJICHHbIE | CPABHEHHE U U MPUXOJAUTH K | LIKOJIBHUKA AIEKTPOIUTO

UTHYECKO | KIacCHU(PUKALU | yYUTeJTeM KJIacCH(PUKAIMIO | 001EMY Ha YPOBHE B.

171 10 U OPHEHTHPHI | MO 3aJJaHHBIM pelIeHNI0 B nosnoxutenbH | Knaccuduka

AUccolMa | XUMUYECKUE JAEeCTBUSI B | KpUTEPHSIM; COBMECTHOM oro uus

1107058 CBOMCTBa HOBOM AesiTeJIbHOCTH; OTHOILEHUA K | KUCJIOT IO
KHUCIIOT. YMeTh | y4eOHOM 2.@opmupoBarth | 2.PazBuBarth HIKOJIE, Pa3IMYHBIM
COCTaBIISITh MarepuaJie B |y y4aluuxcs yMeHHue IIOHUMAaHUs MPU3HAKAM.
ypaBHEHUS COTPYAHUYEC | MPEeACTABJICHHUE O | IPOAYKTHUBHO HeoOxoauMoc | TumudHble
peaKuuid, TBE C HOMEHKJIAType | pa3peliarb TH Y4CHUS, CBOWCTBA
XapakTepU3yo | y4HuTeJdeM; HEOPraHMYeCcKNX | KOHQJIUKTBI HA | BBIPAXKEHHOIO | KUCIIOT:
IIIHX 2. coeIMHEeHHIi; OCHOBE y4eTa B Psan
XUMHUYECKHE IlnanupoBar HHTEPECOB U npeoOyialaHd | HAaPsHKCHUS
CBOMCTBA b CBOU MO3UIUI BCeX 1 y4eOHO- METAJUIOB.
KHUCJIOT B AeCcTBUS B €ro YYacTHUKOB; | mo3HaBaTenbH | [Ipe3eHTarus
MOJICKYJIIPHOM | COOTBETCTBH bIX MOTUBOB U | «KHCIOTBHI»
1 HOHHOM U C npeanourenu | J1.O.




BUJIE; MOCTABJICHHO u
onpeoeniams: i COILIMAILHOTO
BO3MOJKHOCTh | 3aj1a4ed u croco0a
MPOTEKAHUSI YCJIOBUSIMHU OILICHKHU
TUTIAYHBIX ee 3HAHUM;
peaxkuui peajmn3anuu.
KHCJIOT.
8 | OcuoBan |3HaTh 1.®@opmupos | 1. @opmupoBath | 1.CoBepmencTBo | Passurue Onpenenenu
(57) |ua B onpenesieHne aThb yMeHHE | YMeHHe BaTh yMeHHe BHYTpEHHEH | ¢
CBETE OCHOBAHU B YUYUTBHIBATh | IPOBOAUTH JA0TrOBApPUBATHCS | IO3UIUU OCHOBaHUU
TEOPUH ceere TO/I, Bbl/IeJICHHbIE | CPABHEHHE U U NPUXOAUTH K | IIKOJIbHUKA KaK
ANEKTPON | KIacCU(PUKALU | yIUTETeM Kjaaccuukanuio | 00memMy Ha YpOBHE AIEKTPOJIUTO
UTUYECKO | IO U OPHEHTHPHI | MO 3aJJaHHBIM pelIEHUIO B IIOJIOKUTEIIBH | B.
17} XUMUYECKUE NEeHCTBUSL B | KPUTEPHUSIM; COBMECTHOM oro Knaccuguka
Uccolua | CBOMCTBa HOBOM nesiTeJIbHOCTH; OTHOLLIECHUSA K | U
LUH. OCHOBAaHUH. yueOHOM 2.@opmupoBarth | 2.PazBuBarth HIKOJIE, OCHOBaHUM.
Ymerb MaTepuajie B |y y4alluXxcs yMeHHe IIOHUMaHUsA Tunuunbie
COCTaBJISITh COTPYAHMYEC | MpeICTABJICHHE O | MPOAYKTUBHO HEO0OXOJIMMOC | CBOMCTBA
YpaBHEHUU TBE C HOMEHKJIAType | pa3peliarb TH Y4CHUS, OCHOBaHUM.
peaKkuuid, y4uTeaem; HEOPraHMYeCKHX | KOHGUIMKTBI HA | BeIpaxkeHHOro | [IpeseHTanus
XapakTepusyto | 2. COeIMHEHUI; OCHOBE y4eTa B «OcHOBaHUs
1111704 IlnanumpoBat HHTEPECOB U npeoOnamanu | »
XUMHUYECKUE b CBOH MO3MIINH Bcex 1 y4eOHO- JI.O.
CBONCTBA AeCTBUSA B €ro y4aCTHUKOB; | II03HABaTEIIbH
OCHOBAaHUU B COOTBETCTBH BIX MOTUBOB U
MOJIEKYJIIPHOM | H € NpeANOYTeHU
Y MOHHOM BHJI€ | IOCTABJIEHHO 1
71 COLIMAIBHOT'O




3ajgaveii u criocoba
yCJIOBUSIMHU OLICHKHU
ee 3HAHWM;
peaju3anuu.
9 | Okcuasl | 3HATH [IpuHUMaroT CamocrosTe YUHUTBIBAIOT Beipaxarot Cocras
(58) ONPENCIEHUE | U COXPAHSIOT | JIbHO pa3Hble MHEHUS U | aJIEKBATHOE OKCHUJIOB, UX
OKCHUJIOB, y4eOHYIO CO3/Ial0T CTpEeMSITCS K MOHUMAaHHE Kiaccuduka
K1accupukaly | 3amadgy, aJITOPUTM KOOpPIMHAITUU IPUYHH 1S,
10U IJIAHUPYIOT NeATeIIbHOCT Pa3JIMYHBIX ycrnexa u Heconeobpa
XUMUYECKHE CBOU U TIpU MO3UIINH B Heycrexa 3YIOIIHE U
CBOMCTBa NeNCTBUS B pelieHun COTPYIHMYECTBE | yU4cOHOU cojieo0pazy
OKCHUJIOB COOTBETCTBUHU | TpoOJieM NESATEIBHOCTU | FOLIME
Ymernb C Pa3IMYHOTO (KUCIIOTHBIE
CocraBisTh MOCTaBJIEHHO | XapakTepa Y OCHOBHBIE)
ypaBHEHUS 1 3a/1a4el U OCHOBHBIX OKCH/IBI.
peaKkuuid, YCJIOBHUSIMM €€ | TTOHSITUI CaoiicTBa
XapaKTEPU3yI0 | pealn3aluu KHUCIIOTHBIX U
111170:¢ OCHOBHBIX
XUMUYECKHE OKCHUJIOB
CBOMCTBa [IpezenTanus
OKCHUJIOB B «OKCcuap»
MOJIEKYJISIPHOM JLO.
U MOHHOM
BU/IE.
10 | Comu B 3HaTh CraBuTth CpaBHuUBaTBH, dopMmynupyer BeictauBaer | Onpenenenu
(59) | cete kimaccudukany | yaeOHbIC KJIacCU(pUUUPOBA | COOCTBEHHOE COOCTBEHHOE | € CoJIel Kak
TEOpUH 0" LETTN Th ¥ 000011aTH MHEHUE U LIEJIOCTHOE AIEKTPOIUTO
AICKTPOJI | XUMHYECKHUE (baKThI U SBJICHUS | IIO3UITUIO MHUPOBO33PEH | B.




UTHUYECKO | CBOMCTBA ue Knaccuduxa
u CpEHUX LM COJIEH.
JHUCCOLMA | CPEIHUX XUMHUYECKHUE
1005078 COJIEH. CBOMCTBA
COJIEH.
IIpe3enTanu
g «Conny
JI.O.
11 | lpakTuu | YMeTh [enenomnaran | @opmMupoBaHue 1. IlnanupoBanue | l.MortuBanus | CBolicTBa
(60) | eckasn oOpamiarbcsi ¢ | e U MO3HABATEILHON | IPAKTUUYECKOM Hay4YeHUSs KHCJIOT,
padora XUMHYECKOU IJIAHUPOBAHU | IICJIH pabote 1o npeaMeTy OCHOBaHUH,
Ne 4. ocyJ10i U e npeamMeTy XUMUS OKCHJIOB U
CpolicTBa | 1aOOPaTOPHBIM 2.Pa3penieHue 2.PazBuBath | comei. [L.p.
KHCJIIOT, o0opyaoBaHue KOH(IIMKTA 9yBCTBO Ne4 1 gac
OCHOBAaHU | M. 3.YupaBnenue TOPAOCTH 32
i, Hcnonb3oBaTh MTOBEJACHUEM POCCHICKYIO
OKCHUJIOB | IPUOOPETEHHBI napTHepa XUMUYECKYIO
U COJICH. | € 3HAHUA U HayKy
YMEHHS, 3.HpaBcTBeHH
NOJIyYEHHbBIE 0-3THYECKOE
IpU U3yYCHUHU OLICHUBAaHUE
TEMBI
«PacTBOpeHue.
PactBOpBI.
12 | T'enetnde | 3HATH 1.®@opmupos | 1.@opmupoBath | 1.CoBepmieHcTBo | Pasutne [lonsitue o
(61) | ckas XUMHYECKHE aTb YMeHHMEe | yMeHHue BaTh yMeHHe BHYTPEHHEW | FTEHETHUYECKO
CBS3b CBOMCTBA YUUTBHIBATh | IPOBOAUTH JA0rOBAPUBATHCH | IO3UIUU 51
MEXKIY OCHOBHBIX BbI/ICJICHHBIC | CDABHEHHE H U NIPUXOAUTH K | IIKOJIbHUKA CBSI3U U




KJIacCaMH | KJI1acCOB yuuTeaeM KjIaccupukanuio | o0memy Ha ypOBHE TE€HETUYECKU

HEOPraHW | HEOPraHWYECK | OPUEHTHPbI | MO 3aJaAHHBIM pPeLICHUIO B MOJIOKUTEIBH | X

YECKUX 150, AelcTBHA B KpHUTEpUsM; COBMECTHOM oro psanax

COEIMHEH | COEIMHEHHI, HOBOM NesITeJIbHOCTH; | OTHOIIEHUS K | METaJUIOB

17078 ONpEAeIeHUE | ydeOHOM 2.@opmupoBath | 2.Pa3zBuBaTh LIKOJIE, 51
FCHETUYECKON | MaTepHaJie B |y y4allUXcs yMeHHe MOHUMAaHUS HEMETAJIJIOB.
CBSI3U. COTPYAHMYEC | MPeICTABJICHHUE O | MPOAYKTUBHO HEOOX0IMMOC | XMMHYCCKHE
Ymern TBE C HOMEHKJIaType | pa3peliarb TH Y4EHU, CBOWCTBA
COCTaBJISITh yuuTeJeM; HEOPraHUYeCKHX | KOH(IMKTHI HA | BBIPAXKEHHOTO | OCHOBHBIX
YpaBHEHUS 2. COeIMHEeHMI1; OCHOBe y4YeTa B KJIaCCOB
XUMUYECKHUX IlnanupoBart HHTEPEeCcOB H npeo0iaand | HEOpraHUYeC
peakiun, b CBOH NMO3UIHUI Bcex U yueOHo- KHX
XapaKTEPU3yI0 | AeCTBHUSA B €ro y4aCTHUKOB; | [IO3HABATCJIbH | COCIUHEHHUIA.
e COOTBETCTBH bIX MOTUBOB U | [Ipe3enTanu
XUMUYECKHE HC NPEANOYTEHH | 51
CBOWCTBA U MOCTABJICHHO 51 «I'eneTnyeck
TEHETUYECKYIO | i COLIMAIBHOTO | asi CBA3b
CBS3b 3ajgaden u crioco0a MEXKTY
OCHOBHBIX yYCJIOBHSIMHU OLICHKH KJlaccam u
KJIACCOB ee 3HAHUU; HEOPraHu4iec
HEOPraHW4YeCK | peaju3alum. KHX
nx COeIUHECHUH
COeIMHEHUN »

13 | Oxucnute | 3naTb/monuma | OnieHuBatoT | Beiouparor YUHUTBIBAIOT OBnajneHue [lonsitue
(62) | npHO - Th - NPaBUJIILHOCT | HauboJiee pa3Hble MHEHUS U | HABBIKAMH OKHUCJICHUE U

BOCCTaHO | Xumuueckue b 3 (HEeKTUBHBIE CTpeMSATCA K JUTSt BOCCTaHOBJIE

BUTEIIbHBI | NOHAMUA BBITIOJTHEHUST | CIIOCOOBI KOOpIMHALIUU IIPAKTUYECKO | HUE,

e OKHCIIMTENDb M | ICUCTBHUSA HA | PCLICHUS 3a1a4, | Pa3JIMYHbIX 1 OKHCJIUTEIIN




peakiuu. | BOCCTAHOBUTEI | YPOBHE KOHTPOJIUPYIOT U | TIO3UIIUH B NEATEeIbHOCTU | U
b, OKHCJICHUE U | aJICKBaTHOU OIICHUBAIOT COTPYJIHUYECTBE BOCCTAHOBUT
BOCCTAHOBJICHU | PETPOCTIIEKUB | MIPOIIECCUU eI,
e. HOU OLICHKU | pe3yJIbTaT oTpejiesieHre
Onpeoenamu: CTETECHU
CTEIeHb OKHUCJICHUS
OKHCIICHUSI AIIEMEHTOB.
AJIEMEHTa B CpenctBa
COCIUHCHUU, HUKT
OKHCJIUTENH U IIpe3enTanu
BOCCTaHOBHTE s
U, THII «Okucnuren
XUMHUYECKOU BHO -
peaKiuu 1o BOCCTaHOBHT
U3MEHEHUIO €JIbHbIE
CTETICHU peaKuum»
OKHUCJICHHS
XUMHYECKHX
3JIEMEHTOB.
14 VYhpaxsae | YMeThb CraBuTth CpaBHuUBaTH, dopMmyupyer BeictauBaer | Oxucnurens
(63) | Hus B OTIPEJIEIISITh yueOHbIC KJIacCUPHUIMPOBA | COOCTBEHHOE COOCTBEHHOE | HO -
COCTaBJ€ | CTENEHb 11 (% Th U 0000111aTH MHEHUE U LEJIOCTHOE BOCCTAHOBHT
HUU OKHUCIICHUS (baKThI ¥ SIBICHHS | TO3UITUIO MHUPOBO33PEH | €JIbHbIC
OKHUCIIUTE | DJIEMEHTOB B ue peaKkiuu.
JIBHO- COEIMHEHUH, Oxucnurenb
BOCCTAHO | OKUCJIHUTENH U u
BHUTEILHBI | BOCCTAHOBUTE BOCCTAHOBHUT
X U, OKUCJICHUE U eJlb




peaKkuuii. | BOCCTAaHOBJICHU Oxkucnenue
e u
BOCCTaHOBJIE
HUE
15 CaoiicTBa | YMeTh Lenenonaran | ®opmupoBanue | Pa3pemenue 1.MotuBamus | OkuciauTenb
(64) | BemecTB | OmpenEnATH ue u MO3HABATEILHOU | KOH(MIUKTA Hay4YEHHUs HO -
U3YUYCHHBI | CTETICHb IJIAHUPOBAHU | LETHU Ynpasnenue MpEIMETY BOCCTaHOBUT
X KJIaCCOB | OKUCJIEHUS e MOBEJICHUEM XUMUS eIIbHBIC
B CBETE 3JIEMEHTOB B napTHepa 2.Pa3BuUBaTh | peakiuu.
OBP. COEIMHEHUH, YyBCTBO CpenctBa
OKUCJIUTENIU U roproct 3a | UKT
BOCCTaHOBHTEII poccuiickyto | IIpezentanu
U, OKHCJICHUE U XUMUYECKYIO | 51
BOCCTaHOBJICHU HayKy «Oxucnuren
e 3.HpaBCTBEHH | BHO -
0-3TUYECKOE | BOCCTAHOBUT
OLICHUBAHHE | €JIbHBIE
pEaKIN
16 | IIpakTny | YMeTh [IprnaNMaroT CamocTosiTe YYUTBIBAIOT Bripaxarot I'eneTnuecka
(65) | eckasn oOpamarbCsi C | U COXPAHSIOT | JIBHO pa3HbIe MHEHUS U | aJIEKBATHOE s
padora XUMHUYECKOU y4eOHY10 CO3J1a10T CTpeMATCA K MOHUMaHHE CBSI3b MEXKIY
Ne §. IOCYI0U U 3ajauy, AJTOPUTM KOOpAWHALMU MIPUYUH OCHOBHBIMH
['eneTnue | 1aGOpaTOPHBIM | IUTAHUPYIOT NEeATEIbHOCT Pa3IUYHBIX ycnexa u KJIACCaMH
cKas o0opyaoBaHUE | CBOH U TIpu MO3UIMH B Heycrnexa HEOpraHu4ec
CBS3b M. JNEUCTBUS B pelIeHU COTPYJHUYECTBE | yueOHOU KUX
MEXITY Hcnonp30BaTh | COOTBETCTBUU | TIPOOIEM NEATEeIbHOCTU | COEIMHEHUM.
KJIACCaMH | MPUOOPETEHHBI | € Pa3IUIHOTO ILp. Ne51
HEOPraHu | € 3HAHUS U IIOCTABJIEHHO | XapakTepa qac




YECKUX YMEHUS, 1 3aJ1a4el U OCHOBHBIX
COCIMHEH | MOJyYCHHBIC YCJIOBUSIMU €€ | TOHATHM
UH. I[P U3YyYECHUH | pealln3anuu
TEMBbI
17 | O600meH | YMeTh OLeHUBaIOT BriGuparot YUUTBHIBAIOT OBnanenue Pemrenune
(66) | ne u Xapakmepu3o6 | IPaBWIBHOCT | Haubosee pa3HbIe MHEHUS U | HABBLIKAMM 3a/1a4 u
CUCTEMAT | amb: b 3¢ peKTUBHBIC CTpEMSITCSA K TUTS yOpaKHECHU N
u3aIus XUMUYECKHE BBITIOJIHEHUSL | CTIOCOOBI KOOpJAWHAIUU MPaKTUYECKO | MO JJAHHOU
3HAHUU CBOMCTBa JICUCTBUSA HA | pEIICHUS 3a]1a4, pa3INYHBIX " TEeMe.
[0 TEME | OCHOBHBIX YpOBHE KOHTPOJIUPYIOT U | IO3ULIUH B nestenbHocTy | [logroroska
«PacTBOp | KJIacCcOB aJIeKBaTHOM OIICHUBAIOT COTPYJIHUYECTBE K
eHue. HEOPraHUYECK | PETPOCIEKUB | IIPOLIECCUU KOHTPOJIBHO
PacTBOpHBI | MX BEILIECTB. HOU OLICHKH pe3ynpTaT it pabore.
: Cocmaename:
CgolicTBa | ypaBHEHUSA
pacTBOpPO | XUMHYECKUX
B peaKuuu,
ANEKTPOJI | XapaKTEepU3YIO
WUTOB.» 1€ CBOMCTBA
HEOPraHN4ecK
UX BEILIECTB.
18 | Kontpoa | Ymersn CraBuTth CpaBHuUBaTH, dopMmyupyer BeicranBaer | Cpenctsa
(67) | bHasn IPUMEHATh yueOHbIC KJIacCUQHUIMPOBA | COOCTBECHHOE coocrBennoe | UKT K.p.
pabota TEOPETHYCCKUE | IICIH Th U 0000111aTh MHEHHE U LIEJTOCTHOE Ne6
Ne6 o U (baKThI ¥ SIBICHHS | TO3UITUIO MUPOBO33pEH
TeMe MPaKTUYECKUE ue
«PactBop | 3YH,
€HHUE. MOJTyYEHHbIE




PacTtBOpBI

CsBoiicTBa

IIPYA U3YYECHUU
JTAHHOW TEMBI,

Ha
pacTBOPO | KOHTPOJIbHOU
B pabore.
AIEKTPOIT
UTOBY
19 | Ananus Ymersn [TpuHUMaroT Camocrosite YUUTBHIBAIOT Bripaxkarot Pemenue
(68) | KoHTpONIB | IPUMEHSTH U COXPAHSIIOT | JIBHO pa3HbIe MHEHUS U | aJIEKBATHOE 3a/1a4d u
HOM TEOPETUYECKUE | yUeOHYIO CO3J1al0T CTpEeMSTCS K NOHUMAaHHE yOpaKHECHU N
paboThI u 3ajady, aJITOPUTM KOOpIUHAIIUU MPUYHH 1O JTaHHOMN
Utoru IPAKTUYECKUE | TUIAHUPYIOT NEATEIbHOCT Pa3IUYHBIX ycnexa u TEME.
Kypca. 3VH, CBOU U TIpU IIO3ULIUN B Heycnexa AHanu3
NOJIyYEHHBIE NEHCTBUS B pElIeHUH COTpYIHMYECTBE | yueOHOU KOHTPOJIBHO
IIPY U3YYEHUU | COOTBETCTBHH | IMPOOIEM JEeATSILHOCTU | i pabOTHI.
JITAaHHOMW TEeMBI, | C pa3JIUYHOTO
Ha IIOCTaBJICHHO | XapakTepa
KOHTPOJIBHOMN U 3aJ1a4eil u OCHOBHBIX
pabore. YCIIOBUSIMU €€ | TIOHSITHM

peanuzanuu
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