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[lossicuuTenbHas 3anUcKa
Heo0xoaumMocTs pa3paboTKH 37€KTUBHOTO Kypca ais ydammxcs 10-x m 11-x kmaccoB
«XuMHS B 33/1a4ax M YIPaKHEHUSX» OOYCIOBJIEHAa TEM, YTO B COOTBETCTBHHM C Oa3MCHBIM
y4eOHBIM IUIAHOM CpeaHero (IOJHOro) o0mero oOpa3oBaHHMA XUMHH 32 2 TOAa BBIACISACTCA
Bcero70 wacoB. B comepxkanum kypca xumuu B 10-11-x kimaccax mpencTaBICHBI TOJBKO
OCHOBOIIOJIATAIONINE XWMUYECKHE TEOPETUUYECKWE 3HAHMS, BKIIOYAIONIME Ccamble 00mue
cBeneHus. [loBepXHOCTHOE HU3y4YeHHE XUMHH He oOOJerdaer, a 3aTpyAHsSeT €€ YCBOCHHE.
OCOOEHHOCTBIO JAHHOTO Kypca SIBIISIETCS TO, UTO 3aHATHUS HIYT MapaJUIebHO C U3ydeHHEM Kypca
opranuueckoi xumuu B 10-oM Kitacce, ¥ ¢ u3yueHueM Kypca obuieit xumuu B 11-om kiacce. 31o
Na€T BO3MOXHOCTh IIOCTOSIHHO U IIOCJIEOBATENIbHO YBS3bIBAaTh Y4E€OHBIM Marepuall Kypca C
OCHOBHBIM KypCOM, a yJalluMcs MOJy4daTh 0oJiee MpOoYHbIe 3HaHUS 1o mpeamery. [Iporpamma
Kypca TMOCIYXHUT JJIsi CYIIECTBEHHOTO YINIYONeHHWs ¥ pPACHIMPEHHS 3HAHWHA 110 XHMHH,
HEOOXOJIUMBIX NIl KOHKpPETH3allud OCHOBHBIX BOIIPOCOB OpraHMuYecKoM, oOmeil u
HGOpF&HH‘ICCKOfI XUMHHU U OJIA O6HI€FO Pa3BUTHA YYCHUKOB.
[enb xkypca:
® paciiMpeHue 3HaHui, popMHpoBaHNE YMEHUI U HABBIKOB Y  YYaIlIMXCS IO PEIICHUIO
PACUCTHBIX 3aJa4 U ynpa)KHeHI/Iﬁ 0 XMMHH, PA3BUTUC MO3HAaBATEILHOM aKTUBHOCTH U
CaMOCTOSITEIIEHOCTH.
3agaum Kypca:
e yruyOJeHHe U pacIIupeHue 3HAHUH 110 XUMHH
® 3AaKpCIHTb YMCHHA U HABBIKM KOMIIJICKCHOI'O OCMBICJIICHUA 3HAHUH U UX MMPUMCHCHUTO
IIPY PELICHNH 3a/1a4 U yIPaKHEHUH;
® HCCICO0BATH U aHAJTIU3UPOBATH AJITOPUTMBI PCIICHHA TUIIOBBIX 3a/Ja4, HAXOAUTHh CHOCOOBI
peleHnst KOMOMHUPOBAHHBIX 33/1ay;
e (opMUpPOBATh LIEJIOCTHOE MIPEACTABICHUE O NPUMEHEHUU MaTeMaTHYECKOro
anmapara IpU pelIeHuH XMMHUYECKHUX 3a/1a4;
® Da3BUBaTh y y4yalllUXCs YMEHUS CPAaBHUBATh, AaHAIM3UPOBATH U €1ATh BBIBObI;
e crocoOCTBOBATh (POPMHUPOBAHUIO HABBIKOB COTPYJHHUYECTBA B IIPOLIECCE COBMECTHOM
paboTHI;
® Da3BUTb UHTEPECHI YHAIIMXCS], YBJICKAIOLUINXCS XUMHEH.
Kypc 6azupyercs Ha 3HaHMSIX, OJIy4aeMbIX YYAIIUMUCS IPU U3YyY€HUU XUMHH B OCHOBHOM
LIKOJIE, U HE TpeOyeT 3HaHUS TEOPETUUYECKUX BOIIPOCOB, BHIXOASAIIUX 32 PAMKH ILIKOJIBHOM
nporpammsl. B To e Bpems [yl yCHEeIHOM peanu3alyy 3TOro 3JIeKTUBHOIO Kypca
He00X0AuMo, 4TOOBI pedsTa BiIaeiH BAKHEUIIMMU BbIYMCIUTEIbHBIMU HABBIKAMH,
QJIFOPUTMaMH PEIIEHHs TUIIOBBIX XUMUUECKUX 33]1a4, YMEIU IPUMEHSTh IPU PELICHNH 3a/1a4
BaKHeWIMe (PU3NYECKUE U XUMUYECKHE 3aKOHBI.

B kauyecTBe 0CHOBHOM (hOpPMBI OpraHU3aly YUeOHBIX 3aHATUH MpeIaraeTcs IpoBeieHU e
CEMHMHApOB, Ha KOTOPBIX JIa€TCs KpaTKoe 00BbsCHEHNE TEOPETHUECKOro MaTepuaa, a TaK ke
pelIeHne 3a/1a4 U yIIPa)KHEHUH 110 TaHHOW TeEME.

JU1d OBBIILIEHUS MHTEPECA K TEOPETUYECKUM BOIIPOCAM U 3aKPEIICHHS H3YYEHHOTO
Marepuania, IpeIyCMOTPEHbI YPOKU-TIPAKTUKYMBI 110 COCTABJIEHUIO CXEM IIPEBpallCHUH,
OTPAKAIOIIKX T€HETUUECKYIO CBA3b MEXKIY KJIaCCaMHU HEOPIraHUYECKUX U OPraHUYECKUX
BEIIECTB M COCTABJICHUIO PACYETHBIX 3a/1a4, C YKa3aHUEM CIIOCOO0B MX peIlIeHUs.

ITpu pa3paboTke MporpaMMsbl JIEKTUBHOTO IPEMETa aKIEHT JIeNajcs Ha T€ BOIPOCHI, KOTOPbIE
B 0a30BOM Kypce XUMHUHM OCHOBHOM U CpeiHEeH IIKOJIbI pacCCMaTPUBAIOTCS HEJOCTATOYHO MOJIHO
WJIY HE PaCCMATPUBAIOTCSA COBCEM, HO BXOJAT B IIPOIrPAMMBI BCTYIIUTEIBHBIX JK3aMEHOB B BY3bI.
3amauu ¥ ynpaxHEeHUs 0J00paHbl, TaK YTO 3aHATHUS 10 MX PEIICHUIO POXOIAT MapauIeIbHO C
M3y4aeMbIM MaTepUajoM Ha ypokax. boJlbmMHCTBO 3a1a4 U ynpakxHeHui B3sTo u3 KMIMos o
EI'D npenplaymux JIeT, 4To N03BOJIsET MOATOTOBUTE ydyaluxcs K caade EI'D.



OneKTUBHBIN Kypc «XHMMHs B 3ajadyax U YHOPaKHEHHUAX» COBMECTUM C IPOrpaMMoi
H.H.T"apsl. (ITporpamma kypca xumuu s 10-11kmaccoB) v yueOHO-METOIUYECKUM KOMIUIEKTOM
I'.'E Pynsutuca u ®@.I'. @enpamana.

DNEeKTUBHBIN Kypc «XUMUS B 3a/1a4ax U YIPaXHEHUAX» NpeaHazHadeH it yyamuxesa 10-11-p1x
KJIacCOB | paccuuTaH Ha 354acoB B 10kmacce u 34 yaca B 11 xmacce
(1 gac B Hexemto B 10 u 11 knaccax).

TpeOGoBaHMsI K YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB

B pesynbpTaTe H3ydeHHs 3JCKTUBHOTO NIPEIMETa YICHUK JTOJDKEH

3HaATh/TIOHUMATh

Baxuelmre XuMrIeCKre OHSITHSI: BEIIECTBO, XUMHUYECKHIA AJIEMEHT, aTOM, MOJICKYJIa, Macca

aTOMOB W MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJISPHBIA 00BEM, SJICKTPOTHTHYECKAS

JMICCOIIMAITUS, THPOJTH3, ICKTPOIIH3, TEIIIOBOH 3(P(PeKT peakiiuu, FJHTATBITNS, TeIJIOTA

o0pa3oBaHUs, XAMUYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YIIIEPOTHBINA CKEIIET,

(yHKIIMOHATBHAS TPYIIA, TOMOJIOTHS, CTPYKTYPHAS M TPOCTPAHCTBEHHAS U30MEPHSI,

OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXPAaHEHHUS MAcChl BEIIECTB, MEPHOMICCKHUIA 3aKOH, 3aKOH

MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajpo, 3aKoH ['ecca, 3aKOH JCHCTBYIOIIMX MacC B KHHETHKE U

TepMotnHamuke; Kinaccudukario 1 HOMEHKIIATYpy: HEOPraHWIECKUX U OPraHUISCKUX

COCIIMHEHNH

YMeTh

Ha3pIBaTh: 3ydeHHBIC BEMIESCTBA 10 «TPUBUATBHONY W MEXTyHAPOIHOH HOMEHKIIATYPE;
OnpenenaTh: BAICHTHOCTD U CTEIIEHb OKUCIICHUS XUMHYECKUX AIIEMEHTOB, XapaKTep CPe/Ibl B

BOJTHBIX PaCTBOpaX, OKUCIIUTEIh M BOCCTAHOBUTEIb, HAIIPABIICHUE CMEIIICHUST PABHOBECHS 110/

BIIUSIHUEM Pa3IMYHBIX (PAKTOPOB, U30MEPHI M TOMOJIOTH, IPUHA/ITIEKHOCTh BEILIECTB K

Pa3IMYHBIM KJIaccaM OPraHHUYeCKUX COCAUHEHUN;

[IpoBOUTH pacdeThl M0 XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM peaKkinii;

OcymiecTBIATh CaMOCTOSTENbHBIA MOUCK XUMUYECKON HH(GOPMAIIUU C UCIIOJIb30BAHUEM

Pa3IMYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX U HAyYHO-TIOMYJISIPHBIX U3AAHUMH,

KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA)

Jluteparypa:

1. Xumust: mpakTUKyM 110 opranudeckoit xumuu. 10-11kmacce/ coct. H.U. Tynun. - Bonrorpan:
Vaurens, 2006

2. Xumust: mpakTukyM 1o obmedt xumun. 10-11kmacce/ coct. H.U. Tynun. - Bonrorpan:
Vaurens, 2006

3. 3apaynuK ¢ «oMourHUKOM». 10-11kmaccsl: mocobue st yyamuxcs 001eo0pa3oBaTeIbHBIX
yupexxaennii / H.H.I'apa, H.I. I'aGpyceBa. —M. : [Ipocsemenue, 2009

4. Yaumcs pemaTh 3a1a4i o XxuMuu. 8-11 kinaccel/aBT.-coct. P.A. bouapaukosa. —131.2-¢. -
Bousrorpan: Yuurens, 2016

5. lIBetkoB JI.A. Opranunueckas xumus: Yue6. [Jna 10-11xm. oOmeobpa3oBar.yued. 3aBeieHUN. -
M.: I'ymanut. U3a. Hentp BJIAZLOC

6. Kypcsl o Be1OOpy: BeIOOp 3a Bamu / Pen.-coct. JI.I".IIpoitueBa.-M.: Llentpxummnpecc, 2007.
7. HU. Tynuna. YroyOneHHOe U3ydeHne OTJENbHBIX TEM 00IIeH XMMHUNY»; OIyOIMKOBaHa:
Xumus. 10-11 knacebl: cCOOpHUK 3JEKTUBHBIX KypcoB/aBT.-cocT. B.E. Mopo3os. — Bosrorpan:
VYuanrens, 2007.

8. Xumus ans rymanutapues. 10,11 knacesl: anexktuBHbIN Kype / coct. H.B. Hlupmmza. —
Bonrorpaa: Yuurens, 2007



Kanennapno-remaruueckoe mianupoBanue 10xmace 35 yacos (1 yac B Heneno)

Ne | HammenoBaHue TemMbl DNEeMEHT coAepKaHUs

/11

1 Bgenenue. Posib 1 MeCTO pacdeTHBIX 3a/1a4 B CUCTEME YcnoBHBIE 0003HAYECHNUS, HA3BAHUS M €MHULIBI U3MEPEHUS (PU3UIECKUX
o0Oy4eHHsI XUMUU U TPAKTUYECKON KU3HU. THTIBI 33/1a4. BEJIMYMH, UX B3aUMOCBs3b. [[pnOnmkeHHbIe BEIYUCICHUS, TIPAaBUIIA

OKpYTJICHUS.

2 Berauciienus ¢ HCMOIb30BAHNEM MTOHITHI «KOJTHYECTBO OO0m1re peKOMEHIANH K PelIeHHI0 1 0(POPMIICHHIO PACYETHBIX 3a/1a4.
BEIIECTBA», «YUCIIO ABOraJpo», MoJIsIpHas Macca, AHanmm3 XUMUYECKOH 3a/1auu.

MOJISIPHBINA 00BEM.

3 YcranoBieHue npocreiiieil popmyibl BEIECTBA 110 Xumuueckue GopMyIbl: pocTeninas (AMIUpUYECKas), MOJIEKYIsIpHas
MAaCCOBBIM JIOJIIM 3JIEMEHTOB C UCIIOJIb30BAaHUEM (uctunHas, 6pyrTo-PopMyna),rpapuueckas, CTpyKTypHasi, SI€KTPOHHAS.
aOCOJIFOTHON U OTHOCHUTEJIHOM TIJIOTHOCTH BEIIECTBA. (Dn2,Dsosa.,D02,D N2 1 p.) BeiBox hopMyItbl BeliecTBa Ha OCHOBE

MAacCOBOM JIOJIM 3JIEMEHTA, OTHOCUTEIBHOM MJIOTHOCTH MO APYrOMY rasy,
Macce, 00beMy od1el (popmyse TOMOJIOTHYECKOTO Psiia OPraHUIECKUX
COEIUHEHU.

4 BriBog popmyribl BemiecTBa o OTHOCUTEIBHOU IIOTHOCTU | BbiBoA (hopMynibl BeliecTBa MO KOJUYECTBY BEIIECTBA MPOIYKTOB

1 Macce (00beMy WIIM KOJIMYECTBY) MPOAYKTOB CTOPaHMs. | CropaHus, oomel Gopmyse TOMOJIOTHYECKOTO Psijia OPraHNIeCKUX
COEIUHEHU.

N3oMepus 1 HOMEHKIIaTypa OpraHU4eCKUX COCTUHEHU Buner nzomepun: mpoctpancTBeHHas U cTpykTypHas. [IpocTpancTBeHHast

Y POK-YIPayKHEHHE [0 OTPABOTKE HABBIKOB COCTABICHIA U30MepHUs U e€ BUBIL. HOMfHKnaTypa: TPUBHUAJIbHAS, COBPEMEHHAsI.

W3OMEpOB M UX HA3BAHMiA [TpaBuiia cuctemMaTuyeckoi HOMeHKIaTypbl. Hamrcanue cTpyKTypHBIX
dbopMyn u30MepoB

7 Pacyetr 00beMHBIX OTHOIICHUI T'a30B MPU XUMUYECKUX Pemenue 3amau
peaKIusax

8 Brruncnenus maccsl (KomdyecTBa, 00bemMa) BElecTBa 1o PacyeTbl M0 XMMHUYECKUM YPAaBHEHUSIM C HCIOJIb30BAaHUEM PA3ITUYHbIX
W3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJJHOTO U3 BeJIMYMH. (3a7a4M C UCIIOJIb30BAHUEM MaTepHasa o OPraHudecKou
BCTYNHBIINX B PEAKIIMIO WU TOJTYYUBIINXCS BEIIECTB. XUMHH)

9 Brruncnenue macchbl, KOJTUYeCTBA WM 00beMa IIPOayKTa CreneHp YMCTOTHI OCHOBHOTO BeIleCTBA(BEIIECTBA, BCTYMAIOIETO B
peaKIMy Mo U3BECTHON Macce, KOJIMYECTBY WIH 00beMY PEaKIINIO), COAEPIKAIIEro IPUMECH, ONIPEIeIIAeTCsl MAaCCOBOM JI0JIei
HCXOJIHOTO BEIIECTBA, COAEPIKAIIEro IPUMECH. JTAHHOTO BelleCTBA B HaBecke cMecH. Pemienue 3a1au

10 | BoruncieHue MaccoBOH MIIM 0OBEMHOM J10JIM BBIXOAA MaccoBas 101 IpakTH4YeCKOro Bbixoaa. O0beMHas 1015 IPaKTUYECKOTO

MPOAYKTA PCAKIIUU OT TCOPCTUUCCKU BO3SMOKHOTO.

BBIXOJa. PelmreHue 3amau
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PacueTnl 10 XUMHYECKUM YPpaBHCHUAM, CBA3AHHBIC C
MAacCOBOM JI0JIEW pACTBOPEHHOTO BEMIECTBA

MaccoBas 107151 paCTBOPEHHOIO BellecTBa. Pemenne 3anau

12 | Boruucnenue macchl (00beMa WM KOJMYECTBa) IpoaykTra | Eciu 0jHO U3 pearnpyromux BeIIecTB B3STO B U30BITKE, TO paciyeT MacChl
peaxiuu, eciii OJJHO U3 pearupyrouux BEeIEecTB JaHO B (oOBema, KoIMUEecTBa BEIIECTBA) IPOAYKTA PEAKIIMH OCYIIECTBIISAIOT 110
n30BITKE. Mmacce (00beMy, KOJIMYECTBY BEILIECTBA) TOI'O peareHTa, KOTOPBI BCTYINI

B PEaKIMIO NOJHOCThIO. Penienue 3aau

13 | Pacyersl Mo TEPMOXUMHUYECKUM YPaBHEHUSIM TepMoxuMHuyeckoe ypaBHEHUE, TEIIOBOU 3()(HEKT XMMUUECKON PEaKIIMH.

14 | Xumudeckue peakiiui B OpraHuueCcKOl XUMUHU [TonsTHe o peakuusix coequHenus. [loHsATHE 0 peakusAX OTIIETICHUS.
Peakunu nzomepuzaunu. [Ipasmiio MapkoBHukoBa. Peakunu
apoOMaTUYeCKOW CUCTEMBI U YIIIEBOJOPOIHOTO pajuKaa.
OpueHTupyloliee 1eiCTBUE 3aMeCTUTENEN B OEH30JIbHOM KOJIbLIE
(opuentantsl | u Il poga). Bemmonnenne ynpaxxHeHnit

15 | [lonsTHe 0 HMKIOANKAHAX [uxnoankansl. CTpoeHue, n3omMepus,
HOMEHKJIaTypa ¥ CBOWMCTBA. BrinonHeHUe 3a1aHui

16 | AnkaaueHs Anxanuensl. CtpoeHue MoJiekyin. M3omepus 1 HOMEHKIaTypa.
XUMHYECKHE CBOMCTBA AJIKAANECHOB. BrlnonHenue 3agauuil

17 | Kayuyk Kayuyk B mpupose. CoiicTBa kaydyka. CocTaB U CTpOCHHUE
HaTypaJIbHOTO Kay4yKa.

18 | Benson u ero romoJioru DIIEKTPOHHOE CTpOeHUE OCH30J1a U €r0 TOMOJIOTOB. XUMUUYECKHE
CBOMCTBa roMOJIOroB OeH30J1a BeimonHenne 3ananuit

19 | Xumudeckne CBOKMCTBA YIIE€BOJOPOIOB M CIIOCOOBI UX XapakTepHble XUMUYECKUE CBOMCTBA YIIIEBOJOPOJIOB: AIKAHOB,
MOJTy4YEHUSI. LMKJIOAJIKaHOB, aJIKEHOB, JUEHOB, AJIKNHOB, ApPOMaTHYECKUX

yri1eBOI0POI0B (O€H30J1a M TOJTyos1a). BeimonHeHue 3a1anuit

20 | Cxembl peBpalleHul OTPAKAIOIIUX FEHETUUECKYIO CBSI3b | XMMUYECKHE CBOMCTBA YIIIEBOJOPOJIOB U CIIOCOOBI UX MOTYYEHHUSI.
MEXKy YIJIEBOJIOPOJAMU: OTKPBITHIE, 3aKPBITHIE, CxeMbl IpeBpalleHH, OTPAKAIOIINE FTEHETUYECKYIO CBSI3b MEKY
CMEUIaHHBIE. YIJI€BOJIOPOJAaMU: OTKPBITHIE, 3aKPhIThIE CMEILIAHHbIE

21 | YpOK-IpaKTUKyM IO COCTABICHHUIO CXEM IPEBPAIICHUI, Beinonnenve 3anannii
OTPAXAIOLIUX T€HETHUYECKYIO CBA3b MEMKIY (Pabota B rpynnax u napax)

YIJI€BOJ0POJaAMU
22 | IlepepaboTka yriaeBOAOPOTHOTO CHIPhS [Teperonka nedTu. Kpekunr nedrenpoaykron. Kokcoxummuueckoe
IIPOU3BOJICTBO.
23 | XapakTepHble XMMHUYECKHE CBOMCTBA IMpENENbHBIX OIHO- | XUMHUYECKHE  CBOMCTBA  KHCIOPOAOCOAEPXKALIMX  OpPraHUYECKUX

ATOMHBIX U MHOTOATOMHBIX CITUPTOB; (I)GHOJ'Ia 1 CIOCOOBI BX
TIOJIYYCHH A

COEIMHEHUH U CTIOCOOBI UX MOTYUCHHUSI.
Brinongenue 3amaduii
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XapakTepHble XUMHUYECKHE CBOWCTBA aJbICTHIIOB, IIpe-
JETbHBIX KapOOHOBBIX KHCJIOT, CIOXHBIX 3(QUPOB U
CrocoObl UX TOJYYEHUSI.

25 | CxeMbl IpeBpaIieHuil OTpaKatoINX TeHETHYECKYIO CBSI3b
MEX1Y YIJIE€BOJAOPOAAMHU U KUCIOPOACOAEPKAILIMMU CxeMbl IpeBpalleHu, OTPAKAIOIINE TEHETUYECKYIO CBSI3b MEXKTY
OPraHUYECKUMH COCTUHEHUSIMHU: OTKPBITHIC, 3aKPBITHIE, BEIIIECTBAMU: OTKPBITHIC, 3aKPBITHIC CMEIIaHHBIE.
CMEIIIaHHbIC.
26 | Ypok-mpakTHKyM (DKCIIEPUMEHT) BrimonHenue 3aianni
27 | Cnoxubie 3¢upbl. JKupsl. YriaeBoapl. JKupbl kak nuTaTenbHbIE BemecTBa. [ MApOIN3 U THAPUPOBAHUE KUPOB.
Mortomue cpencrtBa. OxpaHa okpyxawmeid cpeabl. Kpaxman — kak
nuTareabHoe BemiecTBo. Ctpoenue yriieBoaoB. [I[puMeHeHne yrieBoioB.
ArieTaTHOE BOJIOKHO. BhInonHeHue 3anaHuil
28 | XMMHYEeCKHEe CBOWCTBA a30TCOJCPKAIIMX COCAMHEHUS M | XMMHUYECKHE CBOMCTBA a30TCOJCPIKANIMX COCTUHCHHS W CIIOCOOBI HX
CIOCOOBI MX TTOJTYYCHHUSI. TTOJTy4YCHUSI.
Brinonnenue 3amanuii
29 | 'eHeTnyeckas CBsA3b AMHHOB C JIPYTUMH KJIacCaMu
OPraHN4YeCKUX COCTMHEHUHN
30 | I'enernyeckas CBSI3b AMHUHOKHUCIIOT C IPYTUMH KJIacCaMu CxeMbl MPEBPAIICHUH, OTPAKAIOLINE FCHETUYECKYIO CBSI3b MEKIY
OPraHUYECKUX COCI[I/IHCHI/Iﬁ BCIICCTBAMU: OTKPBITBIC, 3aKPbIThIC CMCIIAHHBIC
31 | AzoTcoaepxariye reTepouKINIeCKIe COSTMHCHHS
BrimonHenue 3agaHmii
32 | Cxembl mpeBpamieHul mo TeMe « A30TcoaepIKaIiue
COCIUHCHHUS
33 | IloHsTHE O BHICOKOMOJICKY/ISIPHBIX COCAMHEHUSX. CuHTE3 OpraHuYeCKUX COCTMHEHHUH B JIA0OPAaTOPHH, Ha IIPOU3BOJICTBE.
OCHOBHBIE METO/IbI CUHTE3a OJUMEPOB. [TonuaTrieH. [TonmydeHre OpraHM4ecKOro COeAMHEHHUSI ONPEICTICHHOTO CTPOCHUS U3
[Tomunponunen. derondopmaibaeruIHbIe CMOJIBL. OTJIMYAIOIIEr0oCsl OT HErO MO CTPOCHUIO COCAMHEHUS TOCPEICTBOM OJHOM
34 | CuHTeTnyecKre KayqdyKd U CHHTETHYECKHUE BOJIOKHA. WJIM HECKOJIBKMX XUMHUUYECKUX peakiui. [lemouku npeBpaiieHuit
(perenwue 3a1a4 U ypaKHEHU ) (pelreHre 3a4eTHBIX 33124 U YIPAKHEHH)
35 | IloaBeaeHue UTOrOB BricTynuienue ygammxcs




Kanennapno-rematnueckoe mianupoBanue 1 1kiacc 34 gac (1 yac B Hezelno).

No HaumeHnoBanue Tembl DIIEMEHT COACpKAHUS
/i
Tema 1. Xumuueckuit anemenT (3)
1 Crpoenue atoma. M30TOIIBI. SIapo u 3eKTpoHHast 0007I0YKa. DIIEKTPOHBI M TIPOTOHBI. MUKPOMHD U
Makpomup. [lyainns3m yacTui MUKpOMHUPA.
Pemienue 3agau
2 OCHOBHBIC TIOHSATHS ¥ 3aKOHBI XUMHH Pemrenuie 3aau ¢ mprMeHEHHEM 3aKOHA COXPAHEHHsI MACCHI BEI[ECTBa,
3aKOHa MMOCTOSHCTBA COCTABAa, 3A4KOHA COXPAaHEHHs YHEPTHUH .
3 Pacuétsl ¢ npumeHeHnem ypaBHeHust MenaeneeBa — Pemrenue 3amau
Kiaiinepona
4 Oco0OeHHOCTH pa3MeIIeHUs AIEKTPOHOB M0 OpOUTANISAM B @dusnueckuil CMbICI KBaHTOBBIX YHCeN (TJIaBHOE, OpOUTAIbHOE, MATHUTHOE
aToOMax MaJbIX U OOJIBIIMX IIEPUOIOB CITMHOBOE KBAHTOBBIC YnCIa). [loHsITHE aTOMHON OpOnTamu. 3acencHue
aTOMHBIX opOuTaznei snekrpoHamu. [IpuHINIT MUHIMYMa SHEPTHH,
npuHiun Iaynu u npaBuino XyHja.
BrinonHeHue 3a1aHuii
5 CrpykTypa nepruoANYEeCKON CUCTEMbI XUMUYECKHUX CtpyKTypa nepuoauveckoil CHCTeMBI XUMHYecKuX dmeMeHToB 1. U.
snementoB JI. . Menzeneesa. MenneneeBa. OnpeneneHne CTPOSHHUS aToMa 10 X KOOPIAHHATAM.
BrinonHeHue 3a1aHuii
6 BajneHTHOCTD U CTENEHb OKUCIICHUS BanentHsle anekTponsl. BaneHTHOCTD. BameHTHBIE BO3MOKHOCTH aTOMOB.
IIpyamHa BEICITIEH BaJICHTHOCTH aTOMOB, BAJIGHTHOCT 3JIEMEHTOB TIPH 00Pa30BaHUN
XAMHUYECKOH CBSI3H T10 JIOHOPHO-AKIEITOPHOMY MEXaHU3MY, Tpa(HUIecKre CXeMbI
CTPOCHHS BHEIITHUX JICKTPOHHBIX CJIOEB ATOMOB XUMHYECKUX JIEMEHTOB B BO30YK-
JICHHOM 1 HEBO3OYKIIEHHOM COCTOSIHHH. BrITIoNTHEeHre 3aJaHnid
7 OCHOBHBIC BUJIbI XHMUYECKOW CBSI31, MEXaHU3MBI MX 00pa- By xumuyeckoit CBsI3M B IPOCTBIX U CIOKHBIX BEILIECTBAX, CXEMBbI 00pa30BaHUsI Be-
30BAHUS IIECTB C PATMIHBIMH BHJIAMH CBSI3H, MEXaHU3M 00pa30BaHUs JOHOPHO-
AKIIETTTOPHOM, KOBAJICHTHOW CBSI3U, OCOOSHHOCTH BOJIOPOIHON CBSI3H
> HoHHas XuMHuYecKas CBSI3b M HOHHBIC KPUCTAJUTUYCCKHUE PEIICTKH.
8 THUnbl KpUCTATITNUECKUX PELIETOK U CBOKMCTBA BEILIECTB

KoBanenTHas XxuMu4eckas CBS3b M e KIacCH()UKAINS: 110 MEXaHU3MY
oOpa3oBaHus (OOMEHHBII U JOHOPHO-AKIIENTOPHBIH ), TTO
JIEKTPOOTPHUIIATENILHOCTH (TIONISIPHASI U HEMOJISIPHAs), TIO CIIOCO0Y
HIepEeKPBIBAHNUS AJIEKTPOHHBIX OpOUTAiel (CHIrMa M IH), 10 KPaTHOCTH
(omuHapHas, IBOMHAs, TPOIHAs, MoyTopHas). [lonspHOCTE CBSI3U U
HOJIIPHOCTD MOJIEKYJTbl. KpHcTaammyecke pemeTKy It BEMEeCTB ¢ 3TON
CBSI3bIO: aTOMHAsl M MOJIEKYJIsipHas. MetaJuinyeckas XMMHUYecKast CBSA3b U




MeETaJUIMYECKasi KpUcTaJInyecKas pemerka. BogopoaHas cBs3b:
MEXKMOJICKYJISIpHAsl M BHYTPUMOJIEKYJIsipHast. MexaHu3M 00pa30BaHus 3TOH
CBSI3U U €€ 3HaueHue. loHHast CBA3b KaK MPEAESIbHBIN Cilydall KOBaJIEHTHOM
TIOJISIPHOM CBSI3M; NIEPEXO]] OJTHOTO BU/IA CBSI3U B APYTOM; pa3HbI€ BUAbI
CBsI3¢ B OJHOM BEIIIECTBE.

BrimosHeHne TECTOBBIX 3aJlaHUi

XapaKkTepUCTUKN XUMUYECKOU CBSI3H.

OCHOBHBIC XapaKTePUCTUKU XUMIYeckoi cBsi3u (HackiaemMocTs,
MOJIIPU3YEMOCTb, HAPABICHHOCTE). BrimonHenune 3aganmit

10

[IpocTpancTBEHHOE CTPOEHUE MOJIEKYT HEOPTaHUYECKUX U
OPraHUYECKUX BEIIECTB.

sp3 - TUOpUAN3aIMs y alTKaHOB, BOJIBI, aMMHAaKa, ajiMasa.

Sp? - ruOpHM3ANNS Y COCIMHEHHI GOpa, aJTKEHOB, APEHOB, JHEHOB,
rpadwura.

Sp - ruOpuan3anus y COSAMHEHNUN OepHILINS, aJIKHHOB, KapOuHa.
I'eoMeTrpust MOJIEKyJT HA3BAHHBIX BEIECTB.

BrmmonHeHne 3amanui

11

JlucnepcHble CHCTEMBL.

IlonsTue o nucnepcHbIX cucreMax. J{ucriepcuoHHas cpejia u JucrepcHas
(1)21321. HeBHTB TUIIOB CUCTEM U UX 3HAUCHUE B IIPHUPOJEC U KM3HU YCIIOBCKA.
JucrniepcHas cuctema ¢ )KUJIKOW Cpefoi: B3BECH, KOJIJIOUAHBIE CUCTEMBI, UX
knaccudurarus. 3omu u renu. Dddexr Tunnans. Koarymsaus. Cunepesuc.
MornekynsipHble M HCTHHHBIE PACTBOPBIL.

12

3aa4M ¢ UCIOJIb30BAHUEM Pa3HBIX CIIOCOOOB BRIPAXKEHUS
KOHLIEHTPAILIMK PACTBOPOB.

Pemenne 3agau

13

Pacuérsl, cBsi3aHHBIE C TPUTOTOBIEHHUEM PAaCTBOPOB.
[IpaBuiio cMmenieHus: pacTBOPOB, (IIPABUIIO KPECTAy).

Pemenne 3agau

14

Kpucramnoruapatsl

Pemenne 3amau

15

Knaccudukanus XuMU4eCcKUX peakiiuii B OPraHMuecKon u
HEOPraHNUYeCKON XUMUHU.

TToHsiTE O XUMUYECKOM peakiuu, €€ OTIIMYME OT AJIEPHON peakiivu.
Peakunu annmorponuzanun u uzoMepusanui. Peakuuu, umymie ¢
M3MEHEHHEM COCTaBa BEIIECTBA: MO YHCITY U XapaKTepy pearupyronmx u
00pa3yromxcs BEMecTB (pa3ioKeH s, 3aMelIeHns, 00MeHa, COSIMHEHN);
o m3MeHeHuto crerneneit okucinenns (OBP u e OBP); o TemmmoBomy

ad ety (3K30- U IHAOTEpMUYECKHE); MO (pase (TOMO- U reTeporeHHbIe);
I10 HaIlpaBJICHUIO (0OpaTHMbIe U HEOOPATUMEIE); TI0 MCIIOIB30BaHUIO
KaTanm3aTopa (KaTaTuTHYeCKHe H HEKaTaJTUTHUECKHE); 10 MEXaHU3MY
(pamvkanbHBIE U MOHHBIC); TI0 BUAY SHEPTUH, HHUITUUPYIOIIEH peakIlnuio
(poroxumuueckre, paTuanoOHHbIE, JIEKTPOXUMUYECKHE,
TEPMOXUMUYECKHE).

Brinongenue 3amanuii

16

CKOpOCTb XMMHUYECKUX peakuuii. PakTOpsl, BIUSIOIINE HA
CKOPOCTb PEaKIUH.

ITonsTre o ckopocTH. CKOPOCTh TOMO- M TE€TEPOr€HHOM peakuil. JHEPTrus
aktuBauuu. GakTopsl, BIMSIOIINE HA CKOPOCTh PEAKIIMN: TPUpOIa




pearupyronmx BelecTB, KaTalu3aTophl, TeMIepaTypa, KOHI[EHTPAIHSL.
Katanus romo- u rereporeHHbIi, nux MexaHu3Mbl. OepMEHTHI, UX
CPaBHECHUE C HCOPTaHMUYECKUMHU KaTanu3aTopamu. THrHOUTOpHI 1
KaTaluTu4deckue sapl. [I0BepXHOCTh COMPUKOCHOBEHHUS PEarupyroux
BEIIICCTB.

Brimonnenue 3amanuil.
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XHUMHUYECKOE PaBHOBECHE.

IlonsTHE O XUMUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTPALIUH.
Hunamuunocth paBHOBecHs. KoHcTanTa paBHOBecHs. DaKTOPHI, BIUSIONINE
Ha CMEILEHUE PaBHOBECUA: KOHIEHTpAllUsl, 1aBJICHUE, TEMIIEPATYpa.
ITpunnun Jle latense. BoinonHeHue 3agaHui.

18

[Ipou3BOICTBO CEpHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

IIpompITuIeHHOE TOTyYEeHU e XMMUYECKUX BEIIECTB Ha TIPUMEPE
MIPOM3BOJICTBA CEPHOU KHUCIIOTHI. [[pHHITHITBI XUMIYECKOT0 TPOU3BOJICTBA
XUMHYECKOe 3arpsi3HEHNE OKPYKAIOMIEH CPeJIbl U €ro MOCIEACTBUS

19

OxucnurensHO-BOoccTaHOBUTENbHBIE peakiu(OBP).

Creniens okucnenns. Kimaccudukaius peakiuid B CBeTe AIEKTPOHHON
teopun. OcHoBuble moHATHS OBP. Metoas! coctaBnenus ypasaeaniit OBP:
METOJI JIEKTPOHHOTO OaaHca, METO I oypeakiuii. BriusiHue cpensl Ha
npotekanue OBP. Knaccuduxarmst OBP. OBP B opranuyeckoii xumuu.
Brinonnenue 3amanuii.

20

DnekrponuTHdeckas aucconnanus. (2./1.)

DNEKTPOIUTHI ¥ HEAJICKTPOIHUTHI. MeXaHu3M JIEKTPOTUTHIECKOM
JIUCCOIMATINY C Pa3JIMIHBIM BUIOM CBsI3u. CBOWCTBAa KATHOHOB M AaHHMOHOB.
Kucnotsl, conn, ocHoBanus B ceetre J. /1. Crenens D./].u e€ 3aBUCHMOCTD
OT TIPUPOJIBI SIICKTPOIUTA B €0 KOHIIEHTpaIui. KoHCTaHTa THCCOIMAIIHH.
Crynenuaras auccoruaiisi. CBOMCTBa paCTBOPOB JIEKTPOITUTOB.
Brinonxenue 3a1anui

21

Boaopoanslil mokaszaress.

Hucconuanus Boasl. KonctanTta e€ auccoruanuu. MIoHHOE Tpou3BeieHuE
Bozbl, Bomopomusriii mokazatens - pH. Cpembl BOTHBIX PaCTBOPOB
3JIEKTPOIUTOB. 3HaYCHHUE BOIOPOTHOTO TTOKA3ATENS IS XUMAYECKUX 1
OMOJIOTHYECKUX TIPOIIECCOB.

22

I'maponus.

[onsTre runponusa. [ Mapoan3 opraHnyecKuX U HEOPraHMUECKUX BEIIECTB
(ranoreHayKaHOB, CIOXHBIX dPUPOB, YTIEBOJ0B, OenkoB, AT®D) u ero
3HaueHue. ['uaponus conelt - Tpu cinyyast. CTyneHYaThIi THAPOIN3.
HeoOpatumerit ruaponus. [Ipaktudeckoe 3HaYEHIE THAPOIU3A.
Brinonnenue 3aganuil

23

Mertannsl.

[TonmoxxeHne MeTaIoB B IEPHOAMYECKON CUCTEME U CTPOSHHE MX aTOMOB.
[IpocTslie BemecTBa-MeTauIbl: CTPOSHUE KPUCTAIIIOB U METaIndecKas
XUMHYECKas CBs3b. Ammorponus. O0mue pu3nyeckne CBOMCTBA METAIIIOB
Y BOCCTAHOBHUTEIIbHEIC CBOMCTBA MX: B3aUMOJICHCTBHE C HEMETaIaMu
(xuciopomom, ragoreHaMu, cepoii, a30ToM, BOJIOPOJIOM), C BOZOH,




KHCJIOTaMH, pacCTBOPaMHU COJIEH, OpraHNYECKUMH BEIIECTBaMHU (CIIMPTaMH,
rajoreHajKaHaMu, ()eHOIOM, KUCIIOTaMH), cO mienodaMu. OKCUABL U
THAPOKCUBI METAJIIIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIUHEHUM OT
CTeleHel OKUCIIeHNs] METaIJIOB. 3HaUEHNE METAJJIOB B IPUPOJIE U KUZHU
OpraHU3MOB.

24

Koppo3sus meramios

[NonsiTre Koppo3uu. XuMHUYECKash KOPPO3HSL. DIEKTPOXUMHUIECKAs]
koppo3susi. CriocoObl 3alIUThI METAJIOB OT KOPPO3HH.

OOmue crnocoOb! MOMy4YeHHsI METaJIOB. MeTasibsl B IPUPOJE. METAILTYPrHst
U €€ BUJbl: IUPO- U TUAPO- IIEKTPOMETAILIYPrusl. DIEKTPOJIU3 PACILIABOB
U pacTBOPOB COEAMHEHUN METAJIJIOB U €r0 3HayeHUe.

25

Pacuérsl o Teme «neKTpOoIU3»

BrimonHeHue 3aganui

26

Hewmerasiel.

ITonoxxeHne HEMETAIIJIOB B MEPUOAMYECKON CUCTEME, CTPOEHHUE UX aTOMOB.
DNEeKTPOOTPHUIIATENILHOCTE. MHepTHEIE ra3pl. Hemeramisl - mpocThie
BEIIECTBA. ATOMHOE M MOJIEKYJIIPHOE CTPOSHHUE UX. AJUTOTPOMHSI.
XuMudeckre cBOMCTBa HeMeTaioB. OKUCIIUTEIbHBIE CBOMCTBA:
B3aUMOJICHCTBHE C METAJTIAMHU, BOJIOPOIOM, MECHEe
BHGKTpOOTpI/IHaTeHBHBIMI/I HEMCTAJlJIaMH, HeKOTOpLIMI/I CJIIOXKHBIMHU
BCIIICCTBAMMU. BOCCTaHOBI/ITeHBHBIe CBOfICTBa HEMECTAJIJIOB B peaKuH;{x CO
(hTOpOM, KHUCIIOPOIOM, CJIOKHBIMU BEIIECTBAMU -OKUCIUTEIAMH (a30THON U
CEpHOH KHCIIOTaMH | JIp.). BomopoaHbie cCoeNMHEHNSI HEMETaJLIOB.
ITomydenne ux cHHTE30M M KOCBEHHO. CTpOCHHE MOJIEKYJ U KPUCTAJIJIOB
3TUX coenuHenuii. @usndeckue cBoricrBa. OTHOIIEHHE K Boje. M3MeHeHune
KHCIIOTHO-OCHOBHEIX CBOWCTB B IepHoiax M rpymmax HeconeoOpa3zyrorime
U coneoOpasytommme okcuabl. Kucmopoaasie KucioTsl. M3menenue
KHUCJIOTHBIX CBOMCTB BBICIIMX OKCHJIOB M THIPOKCHJIOB HEMETAILIIOB B
MepUOJIax U rpymnmnax.

27

Kucnotsr OpraHNU4Y€CKHUEC U HCOPraHU4YCCKUC.

3aBHCHUMOCTb CBOIMCTB KHCIOT OT CTEICHU OKHCJICHUS HEMeTaa.
Kucnots! B cBere nporonurndeckoit Teopun. ConpsKeHHbIE KUCIOTHO-
ocHOBHBIE napsl. Kitaccudukarus opraHnueckux 1 HeOpraHuYeCKux
kucnot. OOmIre CBOMCTBA KHUCIIOT: B3aNMO/ICHCTBIE OPTaHNYECKUX U
HEOPraHUYECKUX KUCIOT C METAJJIAMH, OCHOBHBIMH U aM()OTEPHBIMU
OKCHIAMHU M THIPOKCHIAMH, C COISIMU, 0Opa30BaHUE CIOKHBIX I(HUPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOW KHCIIOT.
Oco0eHHOCTH CBOWCTB YKCYCHOM M MypaBBHUHOM KHCIIOT.

Brinongenue 3agaduii

28

AM(pOTepHHC OpTraHUYCCKHUEC U HCOPIraHNYCCKUC
COCAMHCHUS.

AM(l)OTepHBIe COCIUHCHUS B CBETC HpOTOHHTH‘IeCKOﬁ TCOpUU.
AM(l)OTepHOCTB OKCHJO0B U THAPOKCHUIOB NECPCXOJHBIX MCTAJIIIOB!
B3aHMO,Z[€fICTBHe C KHUCJIOTaMHU U IICJII0YaMU




29

IloHsTHE O KOMIIIEKCHBIX COCAUMHCHUAX

Komruiekcoobpa3oBarens, JTUraHIbl, KOOPIUHALMOHHOE YKCIIO,
BHYTpEHHsIsI cepa, BHEHs cepa. HoMeHKIaTypa JaHHBIX COSANHECHUI.
[pumepsr coenuHeHnid. AM(POTEPHOCTh AMHHOKHUCIIOT: B3aUMOJICHCTBHE
AMHHOKUCJIOT CO IEI0YaMH, KHUCIOTaMH, CITUPTAMH, IPYT C IPYroM
(oOpa3oBaHue MOJIUIENTHOB), 00pa30BaHUE BHYTPEHHEH COMH
(bunonspHOro noHa

30

I'enermueckas CBA3b MCKAY KJIaCCaMH OPraHNYCCKUX U
HCOPraHNM4CCKUuX COCIII/IHGHI/II;'I.

IloHsATHE O rEHETUYECKOW CBA3U U FEHETUUECKUX PAJaX B HEOPraHUUECKOU
U opraHuveckoi xumuu. ['eHeTHueckue psapl MeTailia (Ha mpuMepe
KaJIBIIUS U JKeJe3a), HeMeTauia (Cephl B KPEMHHS ), TIEPEXOIHOT0 AJIEMEHTA
(unHKa). ['eHeTHYECKHE PSAABI M TEHETHYECKasl CBSI3b B OpPraHMYECKON
XUMHH (COEAMHEHUS IBYXaTOMHOTrO yriiepoza). EnnHcTBO Mupa BerecTs.
BrimonHenue 3aanuii

31

[Hernmouku npeBpamnieHuii, 0Tpaxaroue reHeTHIECKYI0
CBA3b MEXIY KJIACCaMH HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB.

BrimonHeHue 3aganui

32

XUMHS U DKOJIOTHSL.

XuMu4ecKkoe 3arpsisHeHHe OKpyskaromelt cpenpl. OxpaHa ruapocdepsl ot
XUMHYECKOro 3arpsisHerns. OXpaHa MOYBBI OT XUMHUYECKOT'O 3arpsi3HEHUS.
Oxpana atMochepsl OT XUMHUYECKOT0 3arpsi3HeHus. Oxpana Giopsl U
(bayHbBI OT XUMHYECKOT'0 3arpsi3HeHUs. BHOTEXHOIOrus 1 TeHHas
MHKCHEPHSL.

BeicTymnienust yganmxcs

33

Xumus u INOBCCAHCBHAA XU3Hb YCJIOBCKaA

Jomamass anteka. Mororue u auctsmue cpeactsa. CpeacrBa 60pbObI ¢
OBITOBBIMU HaceKOMBIMU. CpelicTBa TMYHOM TUTUEHBI U KOCMETUKU. XHMUS
¥ nia. MapKiUpoBKa YITaKOBOK MHINEBBIX U THTUEHUIECKUX MPOTYKTOB
YMEHHUE UX YUTATh. DKOJIOTHS KIIUIA. XUMHUS U TCHETHKA YeTIOBEKa.
BricTynenus yqaniuxcst

34

IloxnBeneHue UTOroB

BeicTynnenus yqammxcst




Camoananus.
1. Ha xakoM cozepskarenbHOM MaTepuane?
- Ha marepuane opranndeckoii u oomeit xumun (10,11 xnacc).
2. Yem copeprkanue Kypca OyieT KaueCTBEHHO OTJIMYAThCs OT 6a30BOro Kypea ...7
-coniepkanuu Kypca xumuu B 10-11-x kmaccax mpeICTaBICHBI TOJIBKO OCHOBOIIOIATAIOIITHE
XMMHMUYECKHE TEOPETUUECKHE 3HAHU, BKIIIOUarolue camble oOuiue ceesieHus. [loBepxHocTHoe
U3Yy4YE€HHE XUMHUU HE 00JIeryaeT, a 3aTpyAHSET €€ YCBOCHUE
3. Kakumu yueOHBIMH U BCIOMOTATEIIbHBIMU MaTepraiaMu o0ecriedeH?
1. Iunaktryeckue Matepuainsl o opranuueckoil xumuu ais 10 -11k1accoB TaTapckoit
0011e00pa30BaTETLHOM IITKOJIBI
2. XuMHS: IPaKTUKyM 110 opranndeckor xumun. 10-11xmaccel/ coct. H.U. Tynun. - Boarorpan:
Yuurens, 2006
3. Xumus: nmpakTukym 1o oomieit xumuu. 10-11xkmaccrsr/ coct. H.W. Tynus. - Bonrorpan:
Yuurens, 2006
4. 3agayHuk ¢ «rtomMouHuKoM». 10-11kmacesl: mocodue uist yyamuxcs 001eo0Opa3oBaTeIbHbIX
yupexenuii / H.H.I'apa, H.W. 'abpyceBa. —M. : IIpocsemenue, 2009
5. YuumMmcs pemath 3a1aun mo xumuu. 8-11 kmaccel/aBT.-cocT. P.A. boyapuukosa. —-13x1.2-e. -
Boarorpaa: Yuurens, 2016
4. Kakue BUIBI A€ITENLHOCTH BO3MOXKHEI ...7
- pelieHue 3aay;
- BBITIOJTHEHUE YIIPaKHEHUIA,
- BBITNIOJIHEHUE TIPEBPAILICHUN 110 OPTaHUYECKON U HEOPraHUYECKON XUMHUH;
- BBITIOJTHEHUE TIPAKTUYECKUX pa0OT (pelieHne SIKCIIepUMEHTAIIBHBIX 3a1a4);
- HanucaHue pedeparos;
- OATOTOBKA MPE3EHTALUI
6. Kakue Buapl pabOT MOTYT BBITTOJHUTD yJaluecs ?
- Hanmucanue pedepar;
-COCTaBJICHHE MPE3EHTAIINH;
- BBIIIOJIHEHUE KOHTPOJBLHOTO TECTA.
7. KakoBa 1011 caMOCTOSITEIbHOCTH YYCHHKA 7
- Yyamuecs MOTYT BbIOpaTh BUJ OTUYETHBIX Pa0OT U3 MPEATIOKEHHOTO MepeydHs, || IuTeparypy,
10 KOTOPO# OHU OYyAyT TOTOBUTH COOCTBEHHbIE PAOOTHI.
8. KakoBbI KpuTepuu yCenrHoCcTu?
- YUyeHHK NOoJTy4yaeT 3a4eT IpU YCIOBUU BBINOJIHEHUS pabOThl, B IPEIOKEHHON YUUTETIEM
(dbopme ¢ coOIroIeHHEM CTaHIAPTHBIX TPEOOBaHUH K UX 0(OpMIICHHIO. f
JlonoiHUTEbHBIE OATUIBI BHICTABIISIOTCS 32 BHITIOJIHEHHUE JOTIOJHUTEILHON pabOThI, y4acTus B
MEPOTPHUATHSIX, TPOBOJAUMBIX IO MPEAMETY, YUaCTHE B OJTUMIIHNAAAX JTO00T0 YPOBHS,
MHUIMATUBHYIO MyOJIMYHYIO IPE3EHTALIMIO CBOEH pabOThI B IIKOJIE WM 32 €€ MpeeiaMu
(KOHKYpC, CMOTp, MyOJIUKALUS U T.I1.).
HroroBas pabota cunTaercs BHIIOJIHEHHBIM, €CIM YUEHUK 3aBOEBBIBAET MIPU30BOE MECTO HA
OJIUMITMAJIE MyHUIIUTIAILHOTO YPOBHS
9. Kakum o6pa3om B nporiecce paboTel OyneT GUKCHpoBaThCs AMHAMUKA UHTEpeca?
- CobecenoBanue B mpolecce paboThl
10. KakoBa (hopma UTOTOBOM OTYETHOCTH?
- BBICTABJICHHE Pa0OT HA MIKOJIBbHBIX MEPOTIPUATHUSX.
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