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PABOYAS TIPOI'PAMMA KYPCA XUMHUHN
11 kaaccos
[MTOACHUTEJIBHAA 3AIIUCKA

1. HopmaTtuBHoO-npaBoBas 0a3a.
PaGouas mporpamma mo xumuu it yqammuxcsi 11 kiaccoB cocTaBieHa HA OCHOBE CIEAYIOLIUX
JTIOKYMEHTOB:

1. ®denepanvHoro 3akona «OO0 obOpazoBanuu B Poccuiickoit ®@enepanuu» ot 29.12.2012

Ne273-D3;

2. degepasbHOrO ToOCYJApPCTBEHHOIO 0OpPa30BaTENBHOIO CTaHJApTa OCHOBHOI'O OOIIETo
o0pa3oBaHus, yTBEpKIEHHOro npukazoM Munobpnayku Poccum ot 17.12.2010 Nel1897;
[TpumepHoii mporpammsl cepaHero oodiero oopazoBanus o xumuu (ba3oblil ypoBeHs);
denepanbHOTro IepeYHs y4€OHUKOB, PEKOMEHI0BAHHBIX (monmy1IEeHHBIX)
MunuctepcTBOM 00pa3oBaHMs K MCIIOJIB30BAaHUIO B 00pa3oBaTeIbHOM IIpoIecce B
00pa30BaTeNIbHBIX YUPEXKIECHUIX, PEaM3yIOIUX 00pa30BaTe/IbHbIE MPOrpaMMbl OOLIETO
o0pa3oBaHus;

5. Tlporpammsl mo xumun YMK O.C. I'abpuensna.

6. OcHoOBHOHW 00pa3zoBaTeBPHON MPOrpaMMBbI cpeaHero oodmiero oopazoanuss MBOY «L[O
No8».

~ow

2. O0mmue ueau v 321241

JlanHbIll Kypc ydamuecss M3y4yaloT I[OclIe Kypca XMMHH 8—9 KiaccoB, IZE€ OHHM
NO3HAKOMWJIMUCh C  BaXHEHIIMMHM  XMMUYECKUMHU  TOHATUSAMH, HEOPraHUYECKUMH U
OpraHMYECKUMHM BELLIECTBAMU, IPUMEHSAEMBIMU B IIPOMBILIIIEHHOCTH U B [IOBCEAHEBHOM KU3HU.

B cucteme ecrecTBeHHOHay4YHOro 00pa30BaHMs XMMHUS KaK y4eOHBIM MpeaMeT 3aHMMAeT
Ba)KHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOJBI, B MaTepuaIbHON *KU3HU OOIIECTBA, B PEIICHUU
m100adbHBIX MPOOJEM YeloBedYecTBa, B (POPMHPOBAHUM HAy4YHOM KapTHUHBI MHpa, a TaKXke B
BOCIIUTAHUH SKOJIOTUYECKOH KyJIbTYpBbI JTIOAEH.

Xumuss Kak y4eOHBbI IpeagMeT BHOCUT CYLIECTBEHHBIH BKJIAJ B  HAayyHOE
MHUPOIIOHMMAHHE, B BOCIMTAHME M PAa3BUTHE YYaIIMXCs; MPU3BAaHA BOOPYKUThH Y4YaLIUXCS
OCHOBAaMM XUMHUYECKHUX 3HAHHWH, HEOOXOAMMBIX JJIsi TOBCEIHEBHOM JKHM3HH, 3aJOXKUTh
dyHmaMeHT ans JaTbHEWIero COBEPIICHCTBOBAHUS XMMHUYECKHMX 3HAHMH KaK B CTapIIMX
KJlaccax, Tak U B IpYyIUX y4eOHBIX 3aBEJCHUSX, & TAKKE IPAaBUIBHO COPUEHTHPOBAThH NTOBE/ICHUE
y4almxcs B OKpy-Karolleu cpene.

Benymumu nienssMu mporpaMMsl sSIBIISIIOTCS:

J MaTepHUaIbHOE €MHCTBO BEIIECTB IPUPOAbI, UX T€HETUYECKAs CBSI3b;

J IIPUYMUHHO-CJIEICTBEHHbIE  CBSI3M  MEXKIY  COCTaBOM, CTPOEHHUEM,
CBOICTBaMM U IPUMEHEHUEM BEIIECTB;

. MI03HABAEMOCTh 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUECKUX PEeaKLni;

. OOBSCHSIONIAS M NPOTHO3UPYIOIIAs POJb TEOPETHUECKUX 3HAHUU JUId
(aKTOJIOrMYECKOro MaTepraia XUMHH 3JIEMEHTOB,;

. Mpe/ICTaBJIeHHE O XUMUYECKOM COEIMHEHMH KaK O 3BE€HE B HEMpPEepbIBHOM
Lenu TMpeBpalleHUi BelIeCTB, OO0 Yy4YyacTHUH BEIIECTB B KPYroBOPOTE XMMHYECKUX
3JIEMEHTOB U B XMMUYECKOH 3BOJIIOLINY;

. OOBEKTHBHOCTH M MMO3HABAEMOCTh 3aKOHOB MPHUPO/IBI- OCHOBA pa3pabOTKH
NPUHIUIOB YIPABICHUS XUMHUYECKUMH NPEBPALICHUSAMU BELIECTB, 3KOJIOTMYECKH
0e30MacHbIX CIIOCOOOB HX MPOM3BOJACTBA M MEPONPHUATUN IO OXpaHE OKpY’KarolleH
Cpelibl OT 3arpsI3HEHUI;



o B3aMMOCBSI3b HAYKH M TIPAKTUKU: MPAKTHKA- JBUKYIIAs CUJIAa Pa3BUTHUS

HAYKH, a yCIIeXU MPAKTUKU-PE3YIbTAThl PA3BUTHUS HAYKH;

o TYMaHHCTUYCCKAN XapakTep XUMHYECKOU HAYKH H XUMH3AIHA
HApOJIHOTO Xo3siiicTBa. X HampaBiICHHOCTh Ha pEUICHHE TJIO0ANBHBIX MPoOIeM
COBPEMEHHOCTH.

N3ydenne xumun B cTapiieil mkojie Ha 0a30BOM YpPOBHE HAMpPaBICHO HA JOCTHUKCHHE
CJICAYIOUINX 3a/1a4:

J OCBOGHHE 3HAHHA O XMMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYyYHOMI
KapTUHBI MUPA, BAKHEHIIINX XUMUYCCKUX MOHITHSX, 3aKOHAX U TCOPHSIX;

o OBJIQJICHUE YMEHHUSMHU MPHUMEHSTH MOJYUYCHHbIC 3HAHUS U OOBSICHEHHUS
pa3HOOOpa3HBIX XMMHYECKUX SIBICHUH U CBOWCTB BEIECTB, OIEHKH POJIM XHUMHHU B
pPa3BUTHUU COBPEMEHHBIX TEXHOJIOTUN U MOTYYSCHUH HOBBIX MaTePUAJIOB;

o pa3sBUTHE  TIO3HABATCIBHBIX  WHTEPECOB W HMHTEIUICKTYaJIbHBIX
CIIOCOOHOCTE B MpOIECCe CaMOCTOATENBHOIO MPHUOOPETeHUS XMMHYECKHX 3HaHUN C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMAILIUU, B TOM YHCIIE KOMIIBIOTEPHBIX;

o BOCIIUTAaHHE YOEKJICHHOCTH B TIO3UTUBHOW pOJIM XUMHH B JKU3HU
COBPEMEHHOr0 O0OIIeCTBa, HEOOXOAMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUS K
CBOEMY 3/I0pPOBBIO U OKpPY>KaIOLIEH cpene;

o NPUMEHEHHE TIONYYCHHBIX 3HAHUH H yYMEHWH Ui 0e30IacHOro
UCIIONIb30BAaHUSl BEIIECTB W MaTepHalioB B OBITY, CEIbCKOM XO3iCTBE M Ha
MPOU3BOJCTBE,  PELICHUS  MPAKTUYECKMX  3a4ad B  IIOBCEIHEBHOM  KHU3HH,
NpeIynpexaeHUs SBICHUN, HAHOCAUIMX Bpel 370POBBIO0 YENOBEKa U OKpY Karollei
cpene.

Jannas mporpamma mpeaycMaTpuBaeT (OPMHPOBAHHME Y YYAIMIUXCS OOIMIEeyueOHBIX
YMEHHIA W HaBBIKOB, YHHBEPCAIBHBIX CIOCOOOB JIEATEIHPHOCTH W KJIIOYEBBIX KOMIIETCHINH. B
9TOM HAIIPABJICHUW TMPUOPUTETAMH I YYEOHOTO MpeIMeTa «XHMHs» B CTapiied IKoje Ha
0a30BOM YPOBHE SIBIISTIOTCS: YMEHUE CaMOCTOSTEIIFHO U MOTHBUPOBAHHO OPTraHU30BHIBATH CBOIO
MIO3HABATEIFHYIO JESATEIBHOCTh (OT IMOCTAHOBKU IIENIM JO TIONYYEHHUS M OICHKHU pe3ysibTara);
OTpe/IeNIEHUEe CYIIHOCTHBIX XapaKTEPUCTUK H3Y4aeMOro OOBEKTa, YMEHHE pa3BepHYTO
000CHOBBIBAaTh CYXJCHHUS, JaBaTh OMPENCIICHUs, MPHUBOAUTH OKA3aTelbCTBA; OIICHUBAHUE U
KOPPEKTHPOBKA CBOETO TIOBEICHHUS B OKPYXAIOIICH CpeJe; BBIMOJHEHUE B IMPAKTUYCCKON
JESITSIbHOCTA W B TIOBCEIHEBHOW JKM3HH OJKOJOTHYECKHX TpPEOOBAaHUMU; WCIIOIH30BAHUE
MYJIBTUMEINHHBIX PECypCOB W KOMIIBIOTEPHBIX TEXHOJOTHHA IS OOpa0dOTKH, IepeIadH,
cuctemarumzanuu  WHQOpMAnuW, Cco3mMaHuWs 0a3  JIAaHHBIX, MPE3CHTAIlMH  PE3YyJIbTaToOB
MO3HABATEILHON M MMPAKTHYECKOH NI TEITLHOCTH.

3. YyeOHO-MeTOANYECKNI KOMILIIEKC

Kom-Bo yacosB B
Knacc | Henmemro cormmacHo PexBusutel | YMK oGyuaromerocss | YMK yuurens
yueOHOMY IJIaHY IIPOrpaMMbl
b.x. |pk |mOLK

11 1 O.CTI'adpuen | 1. Tabpuensa O.C. | 1. Ky3pmenko H.E. Tectsl o
SIH Xumug. 11 wimacce: | xumun.8-11 kimaccel.- M.:
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nmoarotoBku k  EI'D,
I'MA 1 KOHTPOJBHBIM
paboram.9-11 kacchr:

[Iporpamma | yueOHUK g | Ox3ameH, 2006
Kypca xumu# | obmeo0OpasoBatenbabl | 2. Pa6os M.A. COopHHK
s 10-11 X YUPEKIACHUM: | 3a7a4 U YIPAKHEHUM 110
KJIACCOB 0a30BbIi ypoBeHb. M.: | xumun: 10  kimacc: K
obmeo6pazos | [Ipocsemenue, 2020. | yuebnuky ['abpuensua O.C.
aTeJIbHBIX 2. Xumus B | «Xumusa 10 kmace» — M.:
yupexxaenuit | popmymnax. 8-11 ki.: | Ox3amen, 2015.
M Cnpasounoe nocobue/ | 3. I'abpuensu O. C. Xumus
«Ipocemen | B.B. Epemun. — M.: | B TeCTax, 3a7adax,
ue» 2019. Hpoda, 2007. YIPOKHCHUSX. 10-11
3. XuMmus. | Kimacc.: ydeb.mocobue st
YHuBepcanbHBIN 001eo6pa3oBar.
3aJJaUHUK s | yupexnaenuit/ I'abpuensn O.

C., BockooOoiinukosa H.II. -
M.: Ipoda, 2009. — 350c. r.
4. Xumusi. YHUBEpCAIbHBIN

y4eOHO- 3aaYHUK UIS ITOATOTOBKU K
METOINYECKOE EI'D, IT'MA 1 KOHTPOJIbHBIM
nocobue/ mox pend. | paboram.9-11 KIIACCBI:

B.H. [ponbpkuna. -
Poctros u/[l: Jleruown,
2014

y4eOHO-METOIUIECCKOE
nocobue/ mox pen. B.H.
Hponbkuna. - PoctoB H//I:
Jlernon, 2014,

4. [InaHupyemble pe3yJbTaThbl 00y4eHHs
OOydeHre XUMHUM B CpeqHEl IKojie Ha 6a30BOM ypOBHE IO JJAaHHOMY KypCy CIIOCOOCTBYET

JOCTHKCHHUIO 06y‘IaIOH_II/IMI/IC$I CICAYIOIIUX JIUUHOCIMHbBIX DE3Y/IbINAMO0E.

1) ugyBcTBa TOPOOCTH 32 POCCHHCKYIO XHMHUYECKYyI0 HAayKy M OCO3HAaHHE pOCCHICKOU

2)

3)

4)

Fpa)KIIaHCKOﬁ NACHTUYHOCTH — 8 L;@HHOCI’I’ZHO'OpueHmaquHHOLVl cqbepe;

0CO3HaBaTh HEOOXOAMMOCTh CBOEH MO3HABATEIbHOMN AEATEIBHOCTH U YMEHHUE YIPABIATH €I,
TOTOBHOCTBH M CIIOCOOHOCTH K CaM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOHUMaHHE
BaXHOCTH HEMpPEpBhIBHOIO 0Opa3oBaHMs Kak (DaKTOpy YCHEIIHON NpodecCHOHANBHOU U

OOIIIECTBEHHOW NEATEIBbHOCTH; — 8 no3HasamenvHol (KOTHUTUBHOW, WHTEIUICKTYyabHOM)

chepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasibHelIeii 00pa3oBaTenbHOM TpaeKTOpUU WK cepsl

poheCCHOHANBHON IEITeTLHOCTH — 8 mpy0osoll cepe;

HENpUATHE BPEIHBIX TMPHUBBIYECK (KypeHHUs, YHNOTPEONEHHs aJKOroisi M HapKOTHKOB) Ha
OCHOBE 3HAaHMH O TOKCHYECKOM M HAPKOTHUECKOM JCHCTBUU BEIIECTB — & cghepe

300posvechepediceHUss U Oe30naAcH020 00Pa3a HCU3HU,

4
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Memanpeomemuvimu pe3yrvmamamu OCBOCHMS BBITYCKHUKAMU CPEIHEH ILIKOJBI Kypca

XUMHUU SABIIAIOTCA:

1)

2)

3)

4)

UCnonb3o6anue OCHOBHBIX METOJOB IO3HAaHUS (ONpEeAEIeHHE HCTOYHUKOB Y4eOHOH U
Hay4yHOU MH(pOpMaLKH, TOITy4YeHUe 3Toi nHpopMalmy, e€ aHaIu3, 1 yMO3aK/IIOUeHUs Ha €ro
OCHOBE, MW3TOTOBJICHHWE U TMpe3eHTauus WHPOPMALMOHHOTO MPOMYKTa; IPOBEACHUE
JKCIIEPUMEHTa, B TOM UHUCIE€ U B IPOLECCE MCCIENOBATEIbCKON JIE€ATEIBHOCTH,
MOJIETUPOBAHNE M3y4aeMbIX OOBEKTOB, HAOMIOEHHE 3a HUMH, MX HM3MEpeHue, (puxcanus
pe3yJIbTaTOB) M HUX nHpuMeHeHue JUId TOHUMAHUA PA3JIUYHBIX CTOPOH OKpY’KaloIIeH

JIEHCTBUTEIIFHOCTH,

6/1a0eHue OCHOBHBIMU HMHTEIUICKTYaJIbHBIMU OIEpalusMH (aHAIH3 UM CHHTE3, CPaBHEHHE U
cUCTeMaru3anus, OO0OOIIeHWEe W KOHKPETH3aIus, KIacCU(PUKAIUS U TOUCK AaHAaJIOTOB,
BBISIBJICHUE TMPUYUHHO-CIICJCTBEHHBIX CBS3€H, (OPMYJIHPOBKA THUIIOTE3, HUX IPOBEPKA U

(bopMyJIMpOBKa BHIBOJIOB);

nosHanue OOBEKTOB OKpYyXamiiero MHpa B IINIAHE BOCXOXIACHHSA OT a6CTpaKTHOFO K

KOHKPETHOMY (OT O0IIIero Yepe3 YacTHOE K eIUHUIHOMY );

cnocobrocmo BBIIBUT'aTb HJCHU U HAXOOUTH CPEACTBA, HCOGXO,ZLI/IMLIG I UX JOCTHXKCHMUA,

5) ymenue GopMyTUpPOBATH IIETU U ONPEACISAT 3a1a4d B CBOCH MO3HABATEILHOM IESITEIBHOCTH,

6)

ONpCACIIATL CPpCACTBA IJIA JOCTUKCHUA eiaeu u peuIcHud 3a1a4,

onpedensimsy  Pa3sHOOOpa3HbIE  MCTOYHMKH  TOJYYEHUS  HEOOXOIUMOW  XMUMHYECKOH
UHPOPMAIIMM, YCTAaHOBJIEHHWE COOTBETCTBUS COIEpKaHHs U (OpPMBI TpEACTaBICHUS

MH(GOPMAITMOHHOTO NMPOJYKTA ayIUTOPHUH;

7) ymeHue TIPOMYKTUBHO OOIIATBCS M B3aMMOJACHCTBOBATH B IPOIECCE COBMECTHOM

8)

ACATCIIBHOCTH, YYHUTBIBATH IMO3UIUKN APYTUX YYACTHHUKOB JACATCIIBHOCTH, 3(1)(1)6KTI/IBHO

paszpemiaTh KOH(IHUKTHI;

2OmMoOBHOCNb K KOMMYHHKAIIUH (HpeI[CTaBJ'IHTB PE3YJILTAThI COOCTBEHHOH MO3HaBaTEILHOM

ACATCIIBHOCTH, CJIBIIIATh U CIIYHIATh OIMMIIOHCHTOB, KOPPCKTUPOBATH CO6CTBCHHYIO HO3I/II_II/IIO);

9) ymernue HUCHOJIb30BaTh CPCACTBA I/IH(I)OpMaLII/IOHHLIX U KOMMYHUKAIIHOHHBIX TEXHOJOT UM

(manee — MKT) B penreHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33]1a4 C
cobmoeHreM  TpeOOBaHWW  SPrOHOMHKH,  TEXHHUKH  O€30MacHOCTH, TUTHCHEI,

pecypcocOepekeHu s, MPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30TIaCHOCTH;
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10) 81a0eHue I3bIKOBBIMU cpeacTBaMu, B TOM YHUCJIC U A3BIKOM XUMHWU — YMCHHUC ACHO, JIOTUIHO

M TOYHO HU3JIararb CBOIO TOYKY 3PCHUSA, UCIIOJIb30BaTh aACKBATHLIC A3BIKOBLIC CPEACTBA, B TOM

YHUCJIE ¥ CHMBOJIbHBIE (XUMHUECKHE 3HAKH, (DOPMYJIBI M YPABHCHHS ).

Ilpeomemnvimu pezynomamamu N3y4eHusi XMMUu Ha 0a30BOM YPOBHE Ha CTYIEHHU CPEIHETO

o0111ero 00pa3oBaHuUs ABJIAIOTCS CIEAYIOIINE PE3ybTaThl.

1.

B no3naBarenbHoii cdepe:

3Hanue (MOHUMAHue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXXHCHIIUX TEOPHH Kypca

OpPraHUYECKOU U O0IIeH XUMUWY;

YyMerue Ha6JIIOI[aTB, OIIMChIBATh, (I)I/IKCI/IPOBaTL pe3yJIbTaTbl U JCJIaThb BBIBOJAbI Ha OCHOBC
JACMOHCTPAUOHHBIX U CaMOCTOATCIILHO HpOBGZ[éHHBIX OKCIICPUMCHTOB, UCIIOJIB3Ys AJIA 9TOIO

POIIHOM (PYCCKUI WUIIM MHOM) SI3BIK M SI3bIK XUMUU;

YMeEHUE KJ'IaCCI/I(bI/IIII/II)OBaTB XUMHUYCCKUE BJICMCHTLI, IIPOCTHIC BEIICCTBA, HCOPTaHNYCCKUC U

OpraHNU4Y€CKHUE COCAUHCHUSA, XUMHYCCKUE ITPOLCCCHI;

YyMmeHue XapaKT€pru3oBaTh O6H_[I/Ie CBOfICTBa, IMOJIYy4YCHHE N IPUMCHCHUC M3YUYCHHBIX KJIACChL

HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB U UX BaKHEHIIINX HpeI[CTaBI/ITeHeﬁ;

onucsleamsv KOHKPCTHBIC XUMHUYCCKHEC PCAKIUH, YCIIOBUSA HX HNPOBCACHUA U YIHPABJICHUA

XUMHUYCCKUMHU IPOUCCCAMMU,

ymenue  TNpPOBOAUTH CaMOCTOSITEIbHBIA  XUMHUYECKHUI OKCIICPUMCHT U Ha6J'IIO,Z[aTB
IICMOHCTpaIII/IOHHHﬁ OKCIICPUMCHT, q)HKCI/IPOBaTI) pe3yibTarel M ACJIaTb BbIBOAbBI U

3aKJIIOUEHMS 110 pe3yNbTaTaMm;

npocHo3upoeantdb CBOICTBa HEHU3YUCHHBIX BCUICCTB 11O aHAJIOI'UH CO CBOMCTBAMH HN3YyUCHHBIX

Ha OCHOBC 3HAHUA XUMHWYCCKHUX 3aKOHOM€pHOCTeI71;

onpedensims WCTOYHMKH XHUMHUYECKOM WHGOpManuy, MHoiay4yarb €€, MPOBOAUTH aHaJIU3,

HU3r0TaBJIMBATh I/IH(l)OpMaI_II/IOHHHﬁ IMPOAYKT U NPECACTABJIATD €TO,

9. ymemwv nonvzosamvca o00s3aTENBHBIMU CIPABOUHBIMH MaTepuasniaMu: [lepuoguueckoit

CHUCTEMOH XUMHUUECKUX  DJIIEMEHTOB . . Menneneena, Tabnmuield  pacTBOPUMOCTH,

QJICKTPOXUMHUYCCKUM PAAOM HaHpﬂ)KCHI/Iﬁ MCTAJZIOB, PAAOM JJICKTPOOTPULATCIBHOCTU — IJIA

XapaKTEePUCTUKU CTPOEHHS, COCTaBa M CBOMCTB aTOMOB XUMUYECKUX deMeHToB |—IV nepuonos

u O6pa3OBaHHHX HMU MMPOCTHIX U CIIOKHBIX BCIICCTB,
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10. ycmanosnenue 3aBUCUMOCTH CBOMCTB M TNPUMEHEHHUS Ba)KHEHIIUX OpPraHUYECKHUX
COEIMHEHHUI OT MX XMMHUYECKOTO CTPOEHHUS, B TOM YHCJIE U OOYyCIOBIEHHBIX XapaKT€POM ITOTrO

CTpoeHus (MpeAeTbHBIM WIH HETIpeIeIbHbIM) U HalTuUheM (DyHKIIMOHAIBHBIX TPYIIIL;
11. mooenuposarue MOAEKY1 HEOPraHUUECKNX U OPTaHUYECKUX BEILECTB;

12. nonumanue XUMHYECKOW KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTW IEJIOCTHOW HayIHOMH

KapTHHbBI MHpA.

1. B neHHOCTHO-OpHEHTAINMOHHOI chepe — bopmMupoBaHre COOCTBEHHOW IMO3HUIMH TIPH
OIICHKE TOCIEACTBHM AJI OKpY>KaIoLIeH cpelbl ACeSITeNbHOCTH YelOBEKa, CBA3AHHOW C

MIPOM3BOJICTBOM U MIEPEPAOOTKON XUMHUECKUX MTPOIYKTOB,;

I1l. B TpynoBoii cdepe — npogedenue XUMUUECKOTO 3KCIIEPUMEHTA; pa3zeumue HaBBIKOB
y4eOHOH, MPOEKTHO-UCCIIE0BATEIBCKOM U TBOPUECKOW NEATENLHOCTU MPH BBIMOJTHECHUN

HHIAWBHUIYAJIbHOI'O ITPOCKTA 110 XUMHUH,;

IV. B cdepe 310poBoro odpasza :Ku3Hu — coonrooenue paBuil 0€30MacHOr0 00paleHus ¢
BEILIECTBAMH, MaTepuallaMH; OKa3aHHE NEepBOW IOMOIIM IPHU OTPABICHHSX, OXOTaX M
TpaBMax, MOJYYEHHBIX B pe3yjibTare HapyLICHUs MpaBWJI TEXHUKH O€30MacCHOCTH MpHU

paborte ¢ BemiecTBaMu u J1a00paTOpHBIM 000PYI0BaHUEM

6. Conep:xaHue yueOHOro Kypca.

11 kaacc. 34 yaca 1 yac B Hege/1I0

Crpoenue BemecTB 9 4yacon

OcHoBHbIE cBeJleHUsI 0 cTpoeHUuH aroma. CTpoeHHE aToMa: COCTaB siipa (HYKJIOHBI) U
NeKTpoHHast obosouka. [lonstne 00 wuszoromax. [loHATHE O XMMHYECKOM »3lE€MEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsOM s/pa.

Ilepuoauyeckas cucrema xumuueckux iemenToB /. M. MennaeneeBa B cBeTe cBeTe
ydeHuss 0 ctpoeHum aroma. dusuueckuil cmpicn npuHsTod B Tabmuue J[. M. Menneneera
CHUMBOJIMKM: TOPSIIKOBOIO HOMEpa 3JIeMeHTa, HoMepa nepuojia U Homepa rpymnmsl. [loHsTHe o
BAJICHTHBIX AeKTpoHax. OToOpaXKeHne CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB XMMHYECKUX
BIIEMEHTOB C TIOMOIIBIO IEKTPOHHBIX U AIIEKTPOHHO-TpahUIeCcKuX HopMyI.

OObsicHeHHEe 3aKOHOMEPHOCTEW M3MEHEHMsI CBOMCTB 3JIEMEHTOB B MEPHOAAX W rpymnmax
HEePUOMYECKON CUCTEMBI, KaK CIEICTBHE UX JIEKTPOHHOTO CTPOCHMS. DJIEKTPOHHBIE CEMEHCTBA

XUMHUYCCKUX 3JICMCHTOB.
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CpaBHenue Ileprmoguyeckoro 3aKOHa M TEOPHMHM XMMHYECKOIO0 CTPOCHHSI Ha
¢uiocopckoii oCHOBe: MNPEANOCHUIKM OTKpbITUA llepuonnueckoro 3akoHa W TEOpUH
XUMHUYECKOTO CTPOEHHSI OPraHUYECKHUX COCIWHEHHH; pOJb JIMYHOCTH B HCTOPUM XUMHH;
3HAYEHUE MTPAKTUKHU B CTAHOBIICHUH U PA3BUTUU XUMHUYECKUX TEOPHUHU.

HNonHasi XxMMHYeCKasi CBfi3b M HOHHbIC KpHUCTAa/LIMYeckHe pewmléTku. KatvoHsl u
AQHUOHBI: UX 3apsAlpl U Kiaccu(uUKalus M0 COCTaBy Ha MPOCTbIe U ciokHbIe. [IpencraBurenu.
[Tonsitue 06 MOHHOI XuMHYeckoi cBsi3u. MoHHas kpucramumuyeckas pemiérka v ¢u3ndeckue
CBOWCTBA BELIECTB, 00YCIIOBIEHHBIE 3TUM CTPOCHHUEM.

KoBajieHTHasi XMMHU4YecKas CBA3b. ATOMHBIE U MOJIEKY/ISIpPHbIe KPUCTALJIMYeCKHe
peméTku. [ToHsATHE O KOBAJICHTHOM CBSI3H. DIEKTPOOTPHUIIATEIIHFHOCTD, HETIOJISIPHASI U TIOJISIpHAs
KOBaJICHTHbIE CBsi3U. KpaTHOCTh KOBaJeHTHOW CBsi3U. MexaHH3Mbl 00pa30BaHMs KOBAJIEHTHBIX
CBsi3el: OOMEHHBIH U JIOHOPHO- akUenTopHbId. [loMAPHOCTH MOJEKyNbl, KakK CJEICTBHE
MIOJIAPHOCTHU CBSI3U U I€OMETPUU MOJIEKYJbl. Kpucrammueckue pemeéTku ¢ 3TUM THUIIOM CBSA3U:
MOJIEKYJISIpHbIE M aToMHble. @DuU3MYEecKHue CBOWCTBA BEIIECTB, OOYCIOBJIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Merta/uinyeckass cBsaA3b. [loHATHE O METa/UIMYECKOM CBSA3M M METAIIMYECKHUX
KpUCTAJIUIMYECKUX  pelérkax. Dusmyeckue CBOWCTBA METAZIOB HA  OCHOBE ux
KPUCTAJUIMYECKOro cTpoeHus. [IpuMeHeHue MeTauioB Ha OCHOBE HX CBOMCTB. UEpHble u
LIBETHBIE CIUIABBI.

Bonoponnas xumu4eckas cBs3b. MeXMONEKyIsspHasE W BHYTPUMOJIEKYJSIpHas
BOJIOPOJIHBIE CBSI3U. 3HAUEHUE MEKMOJIEKYJSIPHBIX BOJOPOIHBIX CBSI3€H B NPUPOAE M KU3HU
YeJ0BeKa.

IHonumepsl. [lonyyenne noaMMepoB peakuysIMU MOJIMMEPU3ALUN U MTOJIMKOHICHCAIUN.
Baxneiiline mpencTaBUTENM MJIACTMACC U BOJIOKOH, UX IOJYYEHHUE, CBOMCTBA U NMPUMEHEHHUE.
ITonsiTHE O HEOPTAHUYECKUX MOJIUMEPAX U UX IPEICTABUTEIIN.

JAucnepcuble cucrembl. lloHstue o npucnepcHoit (a3e W JUCHEPCHOHHOW Cpejie.
ArperatHoe COCTOSTHHE pa3Mmep yacTHll ¢a3bl, KaKk OCHOBa JJIs KJIacCU(UKALWU JUCTIEPCHBIX
CUCTEM. OMYJIBbCHH, CYCHEH3WH, a’po30Jd — TpPyHnbl TPyOOAUCIIEPCHBIX CHCTEM, WX
NPEICTAaBUTENIN. 30 WU T€IM — TIPyNIbl TOHKOAMCIEPCHBIX CHUCTEM, HX MPEICTaBUTEIIH.
[ToHsATHE O CUHEpPE3UCE U KOATYJIALMH.

Hemoncmpayuu. Ilepuoguyeckoii cuctemMbl Xumudeckux memeHToB . 1. Menneneesa
B pasnu4HbIX ¢GopMax. Momenb MOHHON KpPUCTANIMYECKOW PEmIETKH Ha TMpHUMepe XJIOopHaa
Hatpus. MuHepanel ¢ 3THUM THUIIOM KPHUCTAJUIMYECKOM PEHIETKOW: KalbLMT, TajuT. Mozaenu

MOJIEKYJISIPHOW KPUCTAJUIMYECKOW PEIIETKH HA MPUMEPE «CYyXOro JbJa» WIM MOJa U aTOMHOM
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KPUCTAJUIMYECKOM PemIéTku Ha mpuMepe anMasa, rpadurta wid KBapua. Mopaeiab MOJSPHOTO
00béMa raza. Mojenu KpuCTaINIMUECKUX PEIIETOK HEKOTOPhIX MeTayioB. Komnekiun obpasios
pa3IMYHBIX AUCIEPCHBIX cucTeM. CHHEpE3UC U KOaryJIsaLusl.

Jlabopamopnwie onvimpl. KoHCTpyHMpOBaHME MOIEIM METAUNIMYECKON XHMUYECKOU
cBs3u. [lomydyeHue KOJUIOMIHOTO pacTBOpa KypHHOTO OelKa, HMCCIIEeOBAaHHE €ro CBOWCTB C
IIOMOIIBIO JIA3€PHOM YKAa3KM M MpoBeleHuEe ero JeHarypauuu. [lomyuenuwe osmynbscun
pacTUTENBHOro Macia U HaOmoaeHue 3a e€ paccioeHueM. IlonydeHnue cycrneH3un «u3BecTKOBOIO
MOJIOKa» U HaOmoeHue 3a €€ celMMEeHTalue.

Xumnueckue peakuuu 10 yacos

Kinaccudpukanusi XMMHYECKHX PpeakuMi. AJUIOTpONM3alus W W30MEpHU3alus, Kak
peakiuu Oe3 M3MEHEHHUs cOCTaBa BellecTB. AsuioTponus U e€ npuumHbl. Knaccudukanus
peakKIuii o pa3IMYHBIM OCHOBAHUSM: 10 YUCIYy U COCTABY peareHTOB M MPOAYKTOB, 1o (ase, 1o
UCTIOJIb30BaHMIO KaTainu3aropa win ¢epMeHTa, mo TermioBoMmy 3¢ddekty. Tepmoxumuueckue
YpPaBHEHUS PEAKLIUM.

Cxopocts XUMHYECKHX peakuuil. Dakropbl, OT KOTOPBIX 3aBUCUT CKOPOCTb
XUMHMUYECKUX PEAKLUl: IpUpola pearupyrolux BEIIECTB, TeMIEepaTypa, IUIOMAalb HX
COIPMKOCHOBEHUSI PEArupyroluX BELIECTB, MX KOHILEHTpalus, NPUCYTCTBHE KaTalau3aropa.
[lonstne o karamuze. depmeHTH, Kak OuoIOrMYECKHE KaTanu3aropbl. WMHrubGuTopsl, kak
«aHTOHHMMBD» KaTAJIM3aTOPOB U X 3HAYECHUE.

XuMnueckoe paBHoBecHe H cnoco0bl ero cMmemenus. Kiaccupukanus XMMHYECKUX
peakiuii Mo mpu3Haky ux HampasieHus. [lonsTHe 00 0oOpaTUMBIX peakUUsX U XMUMHUYECKOM
paBHoBecuu. [Ipuniun Jle-Illarense n cnocoObl cMeleHUsT XUMUYECKOTO paBHOBecus. OOmiast
XapaKTepUCTUKA peakIuil cMHTe30B amMMmHaka U okcuga cepbl(VI) u paccMoTpeHue yciaoBHi
CMEIIICHHS X PAaBHOBECHUS Ha IIPOU3BOJCTBE.

I'mapoau3. O6parumelii U1 HeoOpaTUMBIA TUAPONU3bL. ['MApPONIM3 colell U ero THUIIBL
I'maponus opraHMYecKUX COEOUHEHHM B KMBBIX OPraHU3MOB, KaK OCHOBa OOMEHA BEIIECTB.
[Tonsitue 00 sHEpreTUYEeCKOM OOMEHE B KJIETKE U POJIH THAPOIN3a B HEM.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBbIC  peakuuu. CrTeneHb  OKUCIEHHA M €€
orpejiesieHue 1o (popMynaM OpraHu4eCcKUX U HEOPraHMUECKUX BEUIeCTB. DJIEMEHTHI U BELIeCTBa,
KaK OKHCJIMTEIM M BOCCTaHOBUTENH. [IoHsATHE O mpomeccax OKHMCICHHS U BOCCTAHOBIICHUS.
CocraBieHne ypaBHEHUI XUMHUECKHX PEAKIMIl Ha OCHOBE IEKTPOHHOIO OalaHca.

DJIEKTPOJIN3 PACIIABOB H PACTBOPOB YJIEKTPOJHMTOB. XapaKTEPUCTUKA IEKTPOIIN3A,
KaK OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOTO Tporiecca. OCOOCHHOCTH JEKTPOIIN3a, TPOTEKAIOIIETO

B pacTBOpax SJICKTPOJIMTOB. HpaKTI/I‘IeCKOe MPUMCHCHHUC JJICKTPOJIM3a: MOJYUYCHUC T'aJIOTCHOB,
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BOZOPO/A, KUCJIOPOAA, LIEJIOYHBIX METAJUIOB U WLIENOYEH, a TAKKE AJFOMHUHHS DIIEKTPOJIU30M
paciiaBoB M pPacTBOPOB COCAWHEHUM OATHUX 3JIEMEHTOB. [loHATHE O TajdbBAHOIUIACTHKE,
rajgbBaHOCTETMH, paQMHUPOBAHUN IIBETHBIX METAJIIOB.

Jlemoncmpayuu. PacTBOpeHHe CEpHOM KUCIOTHI M aMMHUAYHOW CENUTPBl U (PUKCAIHS
TEIJIOBBIX SIBJICHUM JUIA 3TUX IPOLECCOB. B3auMMOAEHCTBHA pPACTBOPOB COJISIHOM, CEpPHOU H
YKCYCHOM KHCJIOT OIMHAKOBOW KOHIICHTPAIMH C OJMHAKOBBIMHU KyCOUYKaMH (TpaHyJaMu) IIMHKA U
B3aMMOJICHCTBHE OJMHAKOBBIX KyCOYKOB PpAa3HbIX METAJIOB (MarHus, IIMHKA, JKejle3a) ¢
pPacTBOPOM COJITHOM KHUCJIOTBHI, KaK MPUMEP 3aBUCHUMOCTU CKOPOCTH XMMHUYECKUX PEAKLUU OT
IPHUPOILI BEIISCTB. B3amMonelicTBUE pacTBOPOB THOCYNIb(ara HATPUS KOHUEHTPAMH U
TeMIeparypbl C PpacTBOPOM CEPHOM KHUCIOThL. MoOJenupoBaHUE  «KUIAILIETO — CIIOS».
Hcnonp3oBaHne HEOPraHUYECKUX KaTaau3aTopoB (CoJiei xkelie3a, MOAUAa Kauus) U MPUPOTHBIX
00BEKTOB, colepXKaluX Karanazy (celpoe Msco, KapTodens) s pa3loKeHHs MepoKcHuaa
BOJIOpOZia. B3amMopelicTBUe IMHKA C COJSHOW KHCIOTOM HHUTpAToM cepedpa, Kak MpUMephl
OKHCITUTEIFHO-BOCCTAHOBUTEIIBHOW peakiuii U peakiuu oomeHa. KoHCTpyupoBaHHME MOEIH
anekTpoiausépa. BumeodparMeHT ¢ IPOMBIIIUICHHON YCTAaHOBKH JJISl TIOJTYYCHHSI ATFOMUHUSI.

Jlabopamopnwie onvimur. nmoctpanus npasuia beprosuie Ha npakTUKe — MPOBEICHUE
peakuuii ¢ 00pa3oBaHUEM OCaJiKa, Ta3a U BOJbI. [ eTeporeHHsblii KaTanu3 Ha IpUMepe Pa3IoKEeHUs
MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU JMOKCHA Maprania. CMelleHne paBHOBECHUS B CUCTEME
Fe** + 3CNS < Fe(CNS);. VcnbiTanne HHANKATOPAME CPEIbI PACTBOPOB COJEHl PasIHUHBIX
TUMOB. OKHUCIIMTEIbHO-BOCCTAHOBUTEIbHAS pEaKIUs MW peakius oOMeHa Ha TpHMEpe
B3aMMOJICHCTBUS pacTBOpoB cynabdara meau(ll) ¢ xene3om u pacTBOPOM IIEIIOUH.

Ilpakmuueckasa padoma. Pemienue >KCnepUMEHTAIBHBIX 3a7a4 MO0 TeMe «XUMHUYecKas
peaKIus».

BemecTBa u ux cBoiictBa 9 yacon

Mertanabl. Ou3ndyeckue CBOWCTBA METAUIOB, Kak (yHKIUS HX CTpoeHus. JleneHue
METAJUIOB HAa TpPyNIbl B TEXHUKE W XUMHUH. XHMUYECKHME CBOWCTBA METAUIOB U
ANEKTPOXUMHUYCCKUN psii  HampspkeHuid. [loHsiTHe 0 Meramiorepmuu  (aTIOMUHOTEPMHH,
MarHueTEPMHH | JIp.).

Hemerasubl. baaropoanbie rasbl. Hemeramisl kak okuciaurenu. Hemeramisl kak
BOCCTaHOBUTENU. Psiji anexTpooTpuniarenibHocT. HEpTHBIE WK GJ1IarOpOHBIE Tas3bl.

Kuciorbl Heopranumveckue u opraHmyeckue. Kuciaorel ¢ TOYKM 3peHUS ATOMHO-
MOJIEKYJISIPHOTO y4eHUsl. KHCIIOTBI C TOUKH 3peHUs] TEOPUH HIEKTPOIUTHUECKON HUCCOLUALINU.
Kucnorel ¢ Touku 3peHHS NPOTOHHON Teopuu. OOIIME XWUMHUYECKHE CBOMCTBA KHCIOT.

Krnaccudukarus Kucior.

10
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OcHoBaHHSI HeOPraHW4YecKue M opraHnyeckre. OCHOBAHMSI C TOUYKH 3PEHUSI aTOMHO-
MOJIEKYJISIpHOTO YueHHsl. OCHOBaHUS C TOUKH 3PEHUS TEOPUH AIEKTPOIUTHUECKOM TUCCOLMALINN.
OcHOBaHUs C TOYKH 3pEHHS TPOTOHHOW Teopuu. Kiaccudukanus oCHOBaHMA. XHUMHUYECKHE
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX OCHOBAHUM.

AM¢oTepHbIe COelMHEHUs] HeOpraHuvYeckne M opranumvyeckme. Heopranuueckue
aM(pOoTepHbIE COEAMHEHNUS: OKCUIbl U THIPOKCU/IBL, — UX CBOMCTBA U MoiyueHue. AM¢poTepHbie
OpraHNYEeCKUE COCIMHEHNs Ha IPUMEpPE aMUHOKUCIOT. [lenTuapl u nentuaHas cBsi3b.

Coumn. Knaccuduxanus coneit. KéctkocTh Bombl U crocoObl e€ ycrpanenus. [lepexon
kapOoHaTa B THIpOKapOOHaT U 0OpaTHO. OOIIEe XUMHYECKUE CBOMCTBA COJEH.

Jemoncmpayuu. Komnekuuss meramnos. Komeknus HemeraioB. B3aumoneiictue
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Meapl0. Bcenpimika tepMuTHOM cmecu. Bcenblmika
4EpPHOro MOpoxa. DBbITeCHEHME TaJloT€eHOB U3 MX pacTBOPOB JAPYTMMHU TaJIOT€HaMHU.
B3aumoneiicTBie nmapoB KOHLUEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIJIOTHI M aMMHaka («IbIM
6e3 orusy). [lomyuenrne aMmmuaka u U3ydeHHE €ro CBOMCTB. Pa3nuunbie ciydan B3auMOACHCTBUS
pacTBOpOB coJiel alntoMUHUA cO 1Enoubto. [lomydyeHue kECTKOM BOABI M yCTpaHEHUE €€
KECTKOCTH.

Jlabopamopnvie onwvimer. IlomyueHue  HEpPacTBOPUMOIO THAPOKCHIA U €r0
B3aUMOJICHCTBHE C KHCIOTOW. lcciaenoBaHMe KOHIEHTPUPOBAHHBIX pPAacTBOPOB COJISIHOM U
YKCYCHOM KHCIIOT KaleJabHbIM METOAOM NpU uX pa3zbamineHun Bonoi. [lomydenue amdorepHOro
TUAPOKCHTIA U U3y4YeHHE ero cBOMCTB. [IpoBereHnEe KaueCTBEHHBIX PEAKUUN MO ONPENETIECHUIO
COCTaBa COJIN.

Ilpakmuueckaa padoma. Penienne >KCiepuMEHTANIbHBIX 33/1a4 110 TeMe «BemecTBa 1 ux
CBOMCTBa».

XHMHUS M cCOBpeMeHHoe 0011ecTBOo 4 yaca

IIpon3BoacTBO ammMmaka W MeTaHoJsa. [loHATHE O XMMHMUYECKON TEXHOJIOTHH.
XUMHUECKHE PEaKIUu B TPOM3BOACTBE aMMHaka W MeraHona. OOmas KiaccuuKaroHHas
XapaKTepUCTUKA peaKIMi CHUHTe3a B MPOM3BOJICTBE 3TUX NPONyKTOB. HayuHble HpUHLUIIBI,
JeXxalire B OCHOBE MPOU3BOACTBA aMMHUaKa U MeTaHoia. CpaBHEHHE 3TUX MPOU3BOICTB.

XHMHYeCKasi TPaMOTHOCTb KAaK KOMIIOHEHT o0meil KyJbTypbl 4eJIOBeKa.
MapkupoBKa YMAaKOBOYHBIX MAaTepUaioB, SJIEKTPOHUKHM U OBITOBOH TEXHUKH, HKOJIOTUYHOTO
TOBapa, MPOIYKTOB MUTAHUS, STUKETOK 110 YXO/AYy 32 OJEKI0M.

Jlemoncmpayuu. Mojenb NPOMBIIIJIEHHON YCTAHOBKHM IOJYYEHUSI CEPHOU KHCIIOTHI.
Mopenb KOJOHHBI CHHTE3a aMMHaka. BuaeoparMeHThl U cHaiibl O CTENEHU HKOJIOTHYECKOM

YHCTOTHI TOBApPA.
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Jlabopamopnsie onvimoi. V3ydeHne MapKUpOBOK Pa3JIMYHBIX BUI0B IIPOMBILUICHHBIX U

IMPOAOBOJILCTBCHHBIX TOBAPOB.

7. ®OH OLIEHOYHBIX CPeICTB

1. Ouenka ycTHOro oTBeTA.

OrMeTKka «5»:

- OTBET IOJIHBIM U IIPaBUJIbHBIN HA OCHOBAHWH W3YUYEHHBIX TEOPHIL;

- Marepual M3JI0XKEH B  ONPEICIICHHOM JIOTMYECKOW  IOCIEN0BaTENbHOCTH,
JUTEPATYPHBIM S3BIKOM;

- OTBET CAMOCTOSATEIIbHBIN.

OtMmeTKa «4»:

- OTBET IOJIHBIM U IIPaBUJIbHBIN HA CHOBAHUY U3YyYECHHBIX TEOPUH;

- MaTepual MU3J0KEH B OIPENEICHHOM JIOTMYECKOW IIOCIEN0BATEIBHOCTH, IIPH 3TOM
JIOTIYIIEHBI IBE-TPHU HECYIIECTBEHHBIE OIUOKU, UCTIPAaBIEHHbIE IO TPEOOBAHUIO YUUTEIS.

OtmeTka «3»:

- OTBET IOJIHBIN, HO IPU 3TOM JOIyI€Ha CYIECTBEHHAs! OIUMOKA MM OTBET HEMOJHBIMH,
HECBSI3HBIN.

OTMeTKa «2»:

- IpU OTBETE OOHAPY’KEHO HEMOHUMAHHE YYaIlIMMCsl OCHOBHOI'O COJIEpKaHHsl y4eOHOTro
MaTepHala Wi JIOMyIIeHbl CYIIeCTBEHHbIC OUIMOKH, KOTOPBIE yYaIIUNACS HE MOKET MCIPABHUTH
IIPY HABOJSILMX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OneHKa IKCIepUMEHTAJIBHBIX YMEHHIA.
OrneHka CTaBUTCSI HA OCHOBAHUU HAOJIO/IEHUS 32 yYalTUMUCS U MHCbMEHHOTO OTYEeTa 3a
pabory.

OTMeTKa «5»:

- paboTa BBIMIOJIHEHA MOJHOCTHIO U MPABUIBHO, CACTaHbl MPaBUIbHBIC HAONIONCHUS U
BEIBO/IBI,

- OKCTIIEPUMEHT OCYIIECTBJICH IO IUTAHY C YYETOM TEXHHKH O€30MaCHOCTH W TPABUII
paboTHI ¢ BEIeCTBAMH U 000PYI0BAHUEM;

- TIPOSBIICHBI OPTAHMU3AIHMOHHO - TPYIOBBIE YMEHUS, MOMJICPKUBAIOTCS YHCTOTA
pabouero Mecrta U MOPSIOK (Ha CTOJIe, IKOHOMHO HCIIONIb3YIOTCS PEaKTUBBI).

OTmeTka «4»:

- paboTa BBITIONHEHA TPABHILHO, CJCNIaHbl MPaBUIbHBIC HAONIOJCHUS U BBIBOJABI, HO
IIPU STOM SKCIIEPUMEHT MPOBEJICH HE TMOJTHOCTHIO WM JIOMYIICHBl HECYIIECTBEHHBIE OITUOKHU B
paboTe ¢ BemecTBaMu U 000PYI0BaHUEM.

OT1meTka «3»:

- paboTra BBHINOJTHEHA TMPABHWIIBHO HE MEHEe YeM HAIOJOBUHY WM JIOMyIIeHA
CyIIECTBEHHAs OIMIMOKAa B XOJE JKCIIEPUMEHTa B OOBSACHEHHH, B OOPMIICHUHU padOTHI, B
COOIOCHUH TPABUJ TEXHUKH O€30MacHOCTH Ha paboTe C BEeIIecTBaMH M O0OPYIOBaHHEM,
KOTOpasi HCTIPABISAETCS 10 TPEOOBAHUIO YUUTETIS.

OT1MeTKa «2»:

12
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- jomymieHbl aBe (M OoJiee) CYIIECTBEHHBIC OIMMOKA B XOJ€: OKCIICPUMEHTA, B
00BsICHEHUH, B OPOPMIICHUN Pa0OTHI, B COONIOACHUH TPAaBHJ TEXHHKU O€3 ONMACHOCTH TIpHU
paboTe ¢ BemiecTBaMH U 00OPYJIOBaHHEM, KOTOPBIE yUallHiics HE MOXET HUCIPAaBUTh AaKe MO
TpEOOBAHUIO YUHTEIIS,

- paboTa He BBINOJIHEHA, y YYallerocsi OTCyTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.

3. OueHnka yMeHHI peliaTh pacyeTHbIE 321a4H.

OtmeTka «5»:

- B JIOTHYECKOM PpACCYXICHHU H PEHICHMH HET OIMOOK, 3a/1a4ya peIieHa
palroHAIBHBIM CTIOCOO0M;

OtmeTka «4»:

- B JIOTUYECKOM PAaCCYXXJICHUHM W PEIICHHs] HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya
pellieHa HepalMOHAIBHBIM CIIOCOOOM, WIIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

O1MmeTKa «3»:

- B JIOTHYECKOM pAacCyXJIECHUM HET CYIICCTBCHHBIX OINMOOK, HO JOIMyIIeHA
CyIIECTBEHHAs OIMOKAa B MATEMAaTHYECKUX pacueTax.

OrmeTka «2»:

- IMEETCS CYIIECTBCHHBIC OMMOKH B JIOTHYECKOM PACCYXKICHUH U B PEIICHHUU.

- OTCYTCTBHE OTBETa Ha 3aJaHUE.

4. OueHkKa MMCbMEHHBIX KOHTPOJIBHBIX PadoT.

O1MeTKa «5»:

- OTBET IOJIHBII U MPaBUIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.

OrmeTka «4»:

- OTBET HETOJIHBINA WU JOIYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OrmeTka «3»:

- paboTa BBIMOJHEHA HE MEHEE YeM HAaIOJOBHHY, JOIYIIEHA OJHA CYIIECTBEH Has
omuOKa ¥ MPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.

OrMmeTka «2»:

- paboTa BBIMOJHEHA MEHbBINE YeM HATMOJOBUHY WM COACPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

- paboTa He BHITIOJIHEHA.

[Tpu olieHKe BBIMTOJHEHUSI MUCEMEHHOW KOHTPOJIBHOW pa0OThI HEOO XOJUMO YUHTHIBATH
TpeboBaHus eAMHOTO OpdorpaduuecKoro pexuma.

5. OueHka TeCTOBbIX padoT.

TecTbl, cocTosIIKE U3 MATH BOIIPOCOB MOYKHO HMCIIOJIB30BaTh MOCIIE U3YUEHHS KaXKJI0TO
matepuana (ypoka). Tect u3 10—15 BonmpocoB HCHONB3yeTCs AJIs MEPUOTUIECKOTO KOHTPOJISL.
Tect n3 20—30 BonpocoB HEOOXOMMO HCIIONIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu oLileHMBaHUM UCTIONB3YETCS CIEAYOMIas IIKaia: Jisl TECTa U3 MATH BOIIPOCOB

* HET OIINOOK — OIIEHKA «5»;

* 0JIHa OIIMOKA - OLIEHKA «4»;

* JIB€ OIINOKU — OILICHKA «3»;

* TPU OLIMOKHU — OLIEHKA «2».

Jns Tecta u3 30 Bonmpocos:

13



* 25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;
* 19—24 npaBUIIBHBIX OTBETOB — OIICHKA «4»;
* 13— 18 mpaBUIILHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE 12 MpaBUIIBHBIX OTBETOB — OLICHKA «2».

14
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TemaTnueckoe njiannpoBaHue Kypca 11 kiacca

(1 g B HEaemo0, Bcero 34 41, U3 HUX | 9 pe3epBHOE BpeMs)

15

Cpoku
Home Hom [Inanupyemblie pe3ynbTaThl
€p
pa YPOK Tema ypoka M .
YpOKo eTanpeIMeTHbIE:
B II/II as IIpenmeTtHbIe Tosnasarenbubie YV/I, JIngHOCTHEIE
TEMeE Perynsatusnsie VV/I,
KommyHukartusHbsie VY]]
Tema 1.
Crpoenue
BeniecTn (9 4)
1 1 OcHoOBHBIE ApryMEeHTHpPOBATh CJII0)KHOE CTPOCHUE [To3naBarenbHble: ymeHue Bectu | OBnajieHHe CUCTEMOM
CBECHHS 0 aToMa KakK CHCTEMBI, COCTOSIIEH U3 S/ipa | CaMOCTOSATEIbHBIN MOUCK, OTOOP | 3HAHUI
U DJIEKTPOHHOM 00O0JIOUKH. uH(popMaIuy, ee
CTPOEHUH aToMa | XapaKTEePU30BaTh YPOBHHU CTPOCHUS npeoOpazoBaHue.
BEILIECTBA.
OsHaxomieHne C OnuceIBaTh YCTPONCTBO U paboTy KomMMyHHKaTHUBHBIE:
WUTEY- 001. bosbioro agpoHHoOro Koytanaepa (dbopMupoBaHrEe COOCTBEHHOTO
MHEHHSI U TIO3UIIH.
PeryngaruBHble: mianupoBaHue
CBOMX JICUCTBHUM B COOTBETCTBUU
C IOCTABJICHHOM 3a/1a4el u
YCJIOBUSIMU €€ peau3aluu.
2 2 [Iepnonnueckas OnuceIiBaTh CTPOEHUEM aTOMa [To3naBarenbHble: ymMmeHHe BecTH | OBnageHue cucTeMoi
XUMHUYECKOTO 3JIEMEHTA Ha OCHOBE €0 CaMOCTOSITENIbHBIN MOUCK, OTOOP | 3HAHHIA
cucrema MTOJIOKEHHUS B IEPUOANYECKON CUCTEME uHpopmaruu, ee
XUMHYECKUX J. 1. Menneneena.
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9JIEMEHTOB
. .
Meuneneesa B
CBETE YUEHHUS O

CTPOCHUU aToMa

3anuceIBaTh SJICKTPOHHBIC 1
IEKTPOHHO-Tpaduueckue GopmMysbl
XUMHWYCCKHUX 3JICMCHTOB.

Onpenenars OTHOLIEHHE XMMUYECKOTO
JIEMEHTA K ONPEAEIEHHOMY
IEKTPOHHOMY CEMEHCTBY

npeoOpa3oBaHueE.

KoMmyHMKaTUBHBIE!
dhopmupoBaHUE COOCTBEHHOTO
MHEHHS U TIO3UITUH.

PerynatuBHble: mianupoBanue
CBOUX JEHUCTBUH B COOTBETCTBUU
C MOCTaBJICHHOM 3aaueil u
YCIIOBUSIMU €€ peaIu3alliH.

CpaBHeHue
[Iepuonnueckoro
3aKOHA U TEOPUHU
XUMHYECKOTO
CTPOCHHUS Ha
¢dunocodckoit

OCHOBC

IIpencraBiaTe pa3BUTUE HAYUYHBIX
TEOPHUH O CIIUPAIIA HA OCHOBE TPEX
dbopmynupoBok Ilepuoguueckoro 3akoHa
Y OCHOBHBIX HaIlpaBJICHUIN Pa3BUTHSA
TEOPHUH CTPOEHUS (XMMUYECKOTO,
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh pOJb MPAKTUKH B
CTAHOBJICHUHW U PAa3BUTUH XUMHYECKOHN
TEOPHH.

ApPrymMeHTHpOBaTh YyBCTBO TOPAOCTHU 32
JIOCTHKEHUSI OTEUECTBEHHOW XUMUU U
BKJIAJI POCCUMCKHX YYEHBIX B MUPOBYIO

HayKy

[To3HaBarenbHbIC: BEIOUPATH
Hauboee 3¢ (HeKTUBHbBIE
CIIOCOOBI peleHus 3a7ay;
KOHTPOJIHUPOBATH N OLICHUBATDH
NPOLIECC U Pe3yNbTaT
JESITeTbHOCTH.

KommyHMKaTUBHBIE:
JIOTOBAapUBATHCS O
pactipeneneHun GyHKIMNA 1
poJieil B COBMECTHOM
NeSITeIbHOCTH.

PerynaruBHble: ymMeHue
OpPTraHU30BBIBATH CBOIO
NesITENIbHOCTh, BHIOMPATh
CpeAcTBa JUIsl pealln3aluu
LENEH.

OBnageHue CUCTEMOM
3HAHUH.
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HNonnas
XUMHYeCcKas
CBSI3b M HOHHEBIE
KPUCTAJUINYECKUE

peETKH

XapakTepu30BaTh HOHHYIO CBA3b KaK
CBSI3b MEXK/y HOHAMH, 00pa3yIOLIMMUCS
B pe3yJIbTaTe OTAa4u WIN IIpUuémMa
JIEKTPOHOB aTOMaMH WJIY TPyIIIaMu
aTOMOB.

Onpenenars NpUHAAIEKHOCTD HOHOB K
TOM WJIK MHOM TPYIIIE HA OCHOBAHUU UX
3apsja U COCTaBa.

Xapakrepu3oBarh (PU3NYECKUE CBOICTBA
BELIECTB C HOHHOM CBSA3bI0, KaK
(GYyHKIMIO BU/1a XUMUYECKOW CBSI3U U
TUIIA KPUCTAJUIMYECKOMN PEIIETKH

ILYVY/I.

YMeHue npeodpa3oBbIBaTh
nH(GOPMAIUIO U3 OJHOTO BUIA B
JIPYTOiA.

P.YVII.

YMeHue cocTaBiaTh IJIaH
pelieHus mpodIeMsl
K.YVII.

YMeHue camoCTOATENBLHO
OpraHU30BBIBaTh YyUeOHOE
JIEUCTBUE.

YMeHune olleHUTL CBOU
y4eOHbIE JOCTHKESHUS
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KoBanenTHas
XUMHAYecKasd

CBs3b. ATOMHBIC U

OnuceiBaTh KOBaJICHTHYIO CBS3b, KaK
pe3yabTaT 00pa3zoBaHus 00X
AIIEKTPOHHBIX TApP WM KaK pe3ysibTar
NePEKPBIBAHUS AIEKTPOHHBIX OpOUTAIICH.
KnaccuduupoBarh KOBaJICHTHBIC CBS3H

[To3HaBaTenbHbIC: BEIOUPATH
HanOosee A HEeKTUBHBIC
CIIOCOOBI PeIIeHUs 3a]1ay;
KOHTPOJIUPOBATh U OIICHUBATh
IPOIIECC U pe3ysbTar

OBnageHne CUCTEMOI
3HAaHUU

MOJIEKYJISIPHBIE
110 30, KpaTHOCTH U COCO0Y JeATEIbHOCTH.
KPUCTAJUIMYECKUE | IePEKPBIBAHHS AIEKTPOHHBIX OpOUTATICH.
peméTkn XapakTepu3oBaTh (I)I/ISI/I:ICCKI/IG cBoiictBa | KoMMyHHKaTHUBHEIE:
BEILECTB C KOBAJCHTHOM CBS3bI0, KaK JIOTOBapUBATHCS O
(YHKLMIO KOBAJIEHTHOM CBSI3M U THIIA pacnpenesneHnn GyHKIUHA 1
KPUCTAJUIMYECKOU PELIETKU poJiell B COBMECTHOM
JESATEIIBHOCTH.
PerynsatuBHble: yMeHUE
OpPraHU30BbIBATH CBOIO
NesATeTLHOCTh, BEIOUpATh
CpEenCcTBa Ul pean3aluu
neyen.
Meramnueckas Xapakrepu3oBarb MeTauinyeckyto cBsi3b | [I.YVY/l. ymenue pabotars ¢ IIpeacrasnenue o
S KaK CBSI3b MEXJ1y HOH-ATOMAMH B TEKCTOM, BBIJIEISATh B HEM MaTepUalbHOCTH H
MeTalllaxX U CIIJIaBax MOCPEACTBOM IJIaBHOE II03HABAEMOCTH
CBA3b 0000111eCTBIEHHBIX BaJIEHTHBIX cBOOOJIHO, TPABWJIBHO M3J1araTh | OKPY’Kalollero Mupa
JIIEKTPOHOB. CBOU MBICIIA B YCTHOU U
OOBACHATH €UHYIO TPUPOLY MUCbMEHHOU (hopMme.
XUMUYECKUX CBA3EH. P.YV]I. ymeHue opraHu3oBbIBaTh
Xapakrepu3oBarh (PU3NYECKUE CBOMCTBA | y4eOHOE COTPYAHUYECTBO U
METaJUIOB, KaK (PyHKIHIO METAJJINUYECKONH | COBMECTHYIO JESTEIbHOCTD C
CBSI3HM U METAJUINYECKON YYHUTEIIEM U CBEPCTHUKAMHU
KPUCTAJUIMYECKOU PELIETKU K. VVII. ymenue cinymars
YUHTENS; TPAaMOTHO
(dhopMyIHpOBaTH BONPOCH! U
OTBEYATh HAa BOIIPOCHI
Bonoponnas XapaxkTepru3oBaTh BOTOPOAHYIO CBsi3b Kak | I1.YV]I. ymenue paborars ¢ [Ipencrasnenue o
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XUMHUYECKast 0COOBII TUIT XUMHUYECKON CBSI3H. TEKCTOM, BBIJIEJISITh B HEM MaTepualbHOCTU U
— Pa3znuuare MEXMOJIEKYISIPHYIO U IJIJaBHOE MIO3HAaBAEMOCTH
BHYTPUMOJIEKYJISIPHYIO BOJOPOIHbIE CBOOOHO, MTPABUIILHO U3JIaraTth | OKPYXKAroIero Mupa
CBSI3H. CBOM MBICIIA B YCTHOU U
PackpsIBaTh poib BOJOPOAHBIX CBSI3€ B | MUCBMEHHOM (hopme.
opraHu3aiuy MoJieKys ouomnonumepos, — | P.YVY]I. ymeHnue opraHu3oBbIBaTh
6enxoB u JIHK, — Ha ocHOBe y4eOHOe COTPYIHUYECTBO U
MEXIMPEAMETHBIX CBSA3eH ¢ Oronoruei COBMECTHYIO J€ATEIbHOCTh C
YUHUTEIEM U CBEPCTHUKAMU
K. YVI]I. ymenue caymarb
YUMTENS; TPAMOTHO
bopMyIMpoBaTh BOIPOCH! U
OTBEYATh Ha BOIIPOCHI
[Tonumepst XapakTepu30BaTh MOJIUMEPHI KakK [1.: ymeHust cpaBHUBATh U YMEHHUE aJ€KBATHO
BBICOKOMOJIEKYJIIPHBIE COETUHEHUSI. aHAJIM3UPOBATh NH(OPMALIHUIO; BbIpaXkaTb CBOE
Pa3znuuate peakuuu nonumepus3aluu u JienaTh BbIBO/BL; 1aBaTh OTHOIIIEHUE K (haKTaM U
MOJIMKOH/ICHCAIUH. OIpe/IeTICHUS IOHATHUAM; SIBIICHUSIM OKpY>KaroIen
OnuceiBaTh BaKHEUIITNE MPEACTaBUTENN | paboTaTh Mo 33JaHHOMY IUIaHy, | IEHCTBUTENIBHOCTH, K
IJIACTMACC ¥ BOJIOKOH U Ha3bIBaTh aJrOpUTMY. POYUTAHHOMY,
o0acTu uX MPUMEHEHHS. P.: ymenus camocrtoaTensHo YBUJIEHHOMY,
YcranaBnMBaTh €AMHCTBO OPTaHUYECKOW | IPUOOpETaTh HOBBIE 3HAHUS; YCIIBIIIIAHHOMY
Y HEOPTraHWYECKON XUMHH Ha pUMepe CaMOCTOSITEIBHO
HEOPraHUYECKUX MOJIMMEPOB OpPTraHU30BBIBATH COOCTBEHHYIO
y4eOHYIO 1eATeIbHOCTD
K.: ymeHus B3auMoeicTBOBaTh
C OHOKJIACCHUKaMU; paboTaTh B
KOJUIEKTHBE C BBIMOJIHEHUEM
pa3IMYHBIX POJIEH.
JucnepcHeie XapakTepru30BaTh pa3IU4HbIC TUIIbI I1.: ymeHus cpaBHMBATh U YMEHHE aJIeKBaTHO
CHCTEML JUCIIEPCHBIX CUCTEM Ha OCHOBE aHAJIM3UPOBATh WH(HOPMAITHUIO; BBIPAXKATh CBOE

arperaTHOro COCTOSIHUS AUCTIIEPCHON
(a3bl U TUCTIEPCUOHHOMN CpeJibl.
PaCKpI)IBaTL POJIb Pa3JIMYHBIX THIIOB

JACJIaTh BBIBOAbI, 1aBaThb
OMpEeNICHUS TOHSITUSIM;
paboTaTh 1Mo 3aJaHHOMY IUIAHY,

OTHOUICHUE K (paKTaM 1
SIBIICHUSIM OKpPY Karolen
JEUCTBUTEIILHOCTH, K
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JTUCTICPCHBIX CUCTEM B KU3HU TIPUPOIBI U
o011ecTBa.

[TpoBoOIUTE, HAOMIONATH U OMUCHIBATH
XUMHUYECKHUI SKCIIEPUMEHT

aJTOpUTMY.

P.: ymenus camocTosATensHO
npuoOpeTaTh HOBbIC 3HAHMS,
CaMOCTOSITEJIBHO
OpPraHMU30BbIBATh COOCTBEHHYO
y4eOHYIO 1eATeIbHOCTh

K.: ymenus B3aumoneiicTBoBaTh
C OIHOKJIACCHUKAaMU; paboTaTh B
KOJIJIEKTUBE C BBIITOJIHCHUEM
pa3JIMYHBIX POJIEil.

IIPOYUTAHHOMY,
YBUICHHOMY,
YCIBIIIAHHOMY

Tema 2.
XumMnyeckue
peakuuu (10 1)
10 Knaccudukamus | OnpenensiTb NpUHAAICKHOCTD IL.VV]. yMeHus onpenensarsb OcMbIceHne 3HaYEHUS
HMIECKIX XUMHUYECKOHN peaklMy K TOMY WJIM UHOMY | MOHSITHS; JIelaTh 0000IeHMS; 3HaHUN U
TUITy Ha OCHOBAHMH I10 Pa3IUYHBIX MIPOBOAMTH aHAJIOTHH; paboTaTh | MaTeMaTU4eCKUX
peaxkuui IIPU3HAKOB. 10 AJITOPUTMY HAaBBIKOB ISl pEeIIECHUS
Otpaxarb Ha mucbMe TerioBoil apdext | P.YV]I._yMeHHs caMOCTOATENbHO | yYEOHBIX U
XUMHYECKUX PEAKIUI C TOMOIIBIO IJIJAHUPOBATH ITyTH JOCTHKEHUS | IPAKTUYECKUX 3a]1a4.
TEPMOXUMUYECKUX YPABHEHUN. LeJIEN; TIOHUMATh [IPUYUHBI [IpumensTH NONTy4YEeHHBIE
ITonTBepxkaarh KOJIMYECTBEHHYIO CBOETO0 HeycIlexa U HaXOAUTh 3HaHUS B IPAKTUYECKON
XapaKTEPUCTUKY DK30- U CrocoObI BBIXO/Ia U3 ITOM NEeATEIbHOCTH
SHJAOTEPMUYECKHUX PEAKIMI pacuéTaMu CUTYalllH
10 TEPMOXUMHUYECKUM YPABHEHUSAM. K. VV/1.00bsCHATD
BBIIIOJIHAEMBIE JICHCTBHS,
(dbopMynupoBaTh BOIPOCHI IS
OJHOKJIACCHUKOB
11 CxopocThb YcraHaBIMBaTh 3aBUCUMOCTL CKOPOCTH IL.VV/. ymMeHus onpenensarsb OcMbIcneHne 3HaYEHUS
HMIECKIX XUMHUYECKON PEAKIIMK OT IIPUPOJIBI MIOHATUS; 1e1aTh 0000IEHMS; 3HAaHUU U
pearupyromux BeUeCTB, UX MIPOBOAMTH aHAJIOTHH; paboTaTh | MaTeMaTU4eCKUX
peakuui KOHLICHTPALMH, TEMIIEPATyPbI U 10 AJITOPUTMY HaBBIKOB IS PEIICHUS
IJIOIIAAN UX COIIPUKOCHOBEHHS. P.YV]I. ymeHust caMOCTOSITEIBHO | yU€OHBIX U

PackpbIBaTh posib KaTaJal3aTOpPOB Kak

IJIAaHWPOBATh IYTU JOCTHIXCHUA

IMPAKTHYCCKUX 3a1a4.
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(akTOpOB YBEIMUECHHS CKOPOCTHU
XMMHYECKON PeaKkInu U pacCMaTpHBaTh
UHTUOUTOPHI KaK «aHTOHUMBD)
KaTaJIu3aTopOB.

Xapakrepu3oBarb (hepMEHTHI KaK

OHOJOrHYECKHE KaTaJIM3aTOpPhbI OeIKOBOM

IIPUPOABI U PACKPBIBATH UX POJIb B

IMPOTCKAaHNU OMOXUMHYECKHX peaKHHfI Ha

OCHOBE MEXIIPEIMETHBIX CBI3EH C
Ouonoruei.

[TpoBOANTH, HAOTIONATH U OITUCHIBATH
XUMHUYECKHUI dKCIIEPUMEHT

1eJIeH; TOHUMATh TPUYHHBI
CBOEI0 HEyCIieXa ¥ HaXOIHUTh
crocoObI BBIXOJA U3 ATOM
CUTYyalluu

K. YV]1.00bsCHATD
BBIMOJIHACMBIC ICHCTBHS,
(bopMyIHPOBATH BOMPOCHI TSI
OHOKJIACCHUKOB

IIpuMeHATH NOTy4YEHHBIE
3HAHUA B IPAKTUYECKON
JeATEIbHOCTH

12 O6paruMocCTh OnuceIBaTh COCTOSTHUS XUMUYECKOTO IL.VV]I. ymenus onpeaensTh OcMBbICIIeHUE 3HAYEHUS
- PaBHOBECHS U MPEIIAraTh CIIOCOOBI €r0 | MOHSITHS; IeNaTh 0000IECHUS; 3HaHUU U
CMEIIeHHS B He0OXOJUMYIO CTOPOHY Ha | IPOBOJUTH AHAJIOTUH; pa0OTaTh | MaTEMaTUYECKUX
peakuui. OCHOBE aHaAJIN3a XapaKTePUCTUKHU 10 AJITOPUTMY HABBIKOB JIJIS PEIICHUS
X UMIHECKOE peakuuu u npuniuna Jle-Illarensbe. P.YV]I. ymeHus caMoCTOATENBHO | yYEOHBIX U
[IpoBonuTh, HAOIIONATH U OMKUCHIBATH TJIAHUPOBATH MTyTH JHOCTIKEHUS | TPAKTUYECKUX 3a]1ad.
paBHOBECHE U XUMHUYECKHUI SKCIIEPUMEHT 1eJei; MOHUMAaTh TPUYUHBI [TpyMeHsTh MoTy4YeHHbIE
CBOEro Heycrexa U HaXOJIUTh 3HaHUS B MIPAKTUYECKON
CIOCOOBI ero 9
CHOCOOBI BBIXOZA U3 3TOM NESITEIIbHOCTH
CMEIIeHUs CUTYallUH
K. YV]I.00bscHATD
BBITIOJIHAEMBIC JICHCTBUS,
bopMyIHpOBaTh BOMPOCHI IS
OJTHOKJIACCHUKOB
13 I'upponus Onpenenstb TUN TUAPOIN3A COJU HA I[I.YV]I. ymeHus onpenensits OcwMbIcnieHne 3HAYCHUS

OCHOBE aHajM3a €€ COCTaBa.
Knaccugunuposars ruapoiaus conei
10 KATUOHY Y aHHUOHY.
XapakTepu3oBaTh pPoJib THAPOIU3A
OpraHMYECKHX COCIUHEHHM, KaK

IMOHSATHS; IeJIaTh 0000IIEHNS;
MPOBOJIUTH aHAJIOTUH; paboTaTh
10 aJITOPUTMY

P.YVV]/I._ymeHust caMoCTOATENBHO
TJIAHUPOBATH MYTH JTIOCTHKECHUS

3HaHUU U
MaTeMaTu4eCcKUX
HaBBIKOB ISl PELICHUS
y4eOHBIX U
NPaKTHYECKHX 3a/1a4.
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XUMHUYECKON OCHOBBI 0OMEHA BEIIECTB U
DHEPIUHU B )KUBBIX OpraHU3Max.
[TpoBoOIUTE, HAOMIONATH U OMUCHIBATH
XUMUYECKUHN SKCTIEPUMEHT

1eJIeH; TOHUMATh TPUYHHBI
CBOEI0 HEyCIieXa ¥ HaXOIHUTh
crocoObI BBIXOJA U3 ATOM
CUTYyalluu

K. YV]1.00bsCHATD
BBIMOJIHACMBIC ICHCTBHS,
(bopMyIHPOBATH BOMPOCHI TSI
OJIHOKJIACCHUKOB

IIpuMeHATH NOTy4YEHHBIE
3HAHUA B IPAKTUYECKON
JeATEIbHOCTH

14 OxucnauTenpHo- OnpenensiTb OKUCIUTEIBHO- I1.: ymenus cpaBHUBATh U yMEHUE aJCKBAaTHO
BoceranopuTenpy | BOCCTAHOBHTEIBHBIE PEAKIII KaK aHAJIU3UPOBaTh UHPOPMALHIO; BBIpa)kaTb CBOE
IIPOLIECCHI C UBMEHEHUEM CTETIEHEN JIeJ1aTh BBIBOJIbI; 1aBaTh OTHOUICHHUE K (paKTaM U
bl€ PeaKLUu OKHCJICHUS JIEMEHTOB BELIECTB, OIIpeJeNICHUS] TOHATUSAM; SBJICHUSIM OKpYXKaroIein
YYaCTBYIOIIUX B PEAKLIHUH. paboTaTh 1Mo 3aJaHHOMY IUIaHy, | ACWCTBUTEIBHOCTH, K
Paznuuarek okucauTens u AJITOPUTMY. IPOYUTAHHOMY,
BOCCTaHOBMTEJb, POLIECCHI OKUCIEHUS U | P.: yMeHMs caMOCTOATENBHO YBUJCHHOMY,
BOCCTAHOBJICHHUS. npuoOpeTaTh HOBbIE 3HAHMS, YCIBILIAHHOMY
Cocrasnsats ypaBuenust OBP Ha ocHOBe | caMOCTOSITEBHO
3JIEKTPOHHOrO OanaHca. OpPraHU30BbIBaTh COOCTBEHHYIO
[IpoBoauTh, HAOIIONATH U OMKCHIBATh y4eOHYI0 1eATENbHOCTh
XUMHUYECKUI SKCIEPUMEHT K.: ymenus B3anmoseiicTBoBaTh
C OIHOKJIACCHUKaMH; paboTaTh B
KOJJIEKTHBE C BBIITOJTHEHUEM
Pa3JIMYHBIX POJIEH.
15 OnexTponns OnuceIBaTh IEKTPOIHU3 KaK [I.VV]I. ymenus onpenensits OcMbIceHne 3HaYEHUS

pacIuiaBoB U
pacTBOpPOB.
[IpakTuyeckoe
MIpUMEHEHUE

QJICKTPOJIn3a

OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN
poruecc.

Pa3znuyare 251€KTpOIU3 paciuiaBoB U
BOJIHBIX PacTBOPOB.

XapakTepr30BaTh MPAKTUYECKOE
3HAYECHHE NIEKTPOJIN3a Ha IPUMEPE
MOJTyYEHUS! aKTUBHBIX METAJIJIOB U
HEMETAJIJIOB, a TAKXKE rajlbBaHOIIIIACTHKH,
raJIbBAaHOCTET M, paUHHUPOBAHUH

IIOHSATHS; IIeJIaTh 0000IIEHNS;
MPOBOJIUTH aHAJIOTUH; paboTaTh
10 aJITOPUTMY

P.YVV]/I._ymeHust caMoCTOATENBHO
IJIAHUPOBATH IYTH JIOCTHKECHUS
LeJei; TOHUMAaTh PUYUHBI
CBOETO HEYCIEXa U HAXOIUTh
CITIOCOOBI BBIXO/IA U3 ATOM
CUTYyalluH

3HaHUU U
MaTeMaTU4EeCKUX
HAaBBIKOB JUJIs pEUICHUS
y4eOHBIX U
IIPaKTUYECKUX 3a/1a4.
[IpumeHsTH NOTy4YEeHHBIE
3HaHUS B IIPAKTUYECKON
JESATEIIBHOCTU
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OBCTHBIX MCTAJIJIOB

K. YV]I.00bscHITE
BBIMIOJTHSAEMbIC JICHCTBHS,
(bopMyIHpPOBATH BOMPOCHI TSI
OJIHOKJIACCHUKOB

16 7 [IpakTnyeckas [InanupoBark, MPOBOAUTH HAOIIOAATH U IL.YV]I. ymenus onpenensith OcMbIcIeHUE 3HAYCHHS
paGora Ne 1 OTHCHIBATh XUMUYECKHUI SKCIIEPUMEHT C | TIOHATHUS; JeJiaTh 0000IICHNUS; 3HaHUU U
' COOJTIOICHUEM TIPABWIT TEXHUKH MIPOBOJIUTH AaHAIOTHH; paboTaTh | MareMaTHYECKHUX
Pemenne 0e30MmacHOCTH 0 aJITOPUTMY HABBIKOB JJIs PEIICHUS
P.YV]I._yMeHust cCaMOCTOSITENILHO | yUCOHBIX U
IKCIIEPUMEHTATbH
IUTAHUPOBATh MYTH JOCTHKEHHS | PAKTUYECKUX 3a7ay.
bIX 33/1a4 1O TEMe [eJICH; MOHNUMATh IPUYUHBI [IpuMeHsITh MOTy4YeHHBIC
CBOETO HeycIleXa U HaXOJIUTh 3HAHUS B MPAKTUUECKON
«XUMHYECKast .
CIIOCOOBI BBIXOZA U3 ITOM NeSATEIbHOCTH
peakuus» CUTyaIuu
K. YV]I.00bscHATD
OsnaxoMuenHe C BBITIOJTHsIEMbIE AeHCTBUS,
UTBY- 001, 008 (bopMyTupOBaTh BOIIPOCH IS
OJTHOKJIACCHUKOB
17,18 | 8,9 | IloBTOpeHue u BBITIOTHATE TECTHI, pelIaTh 3a1a494 1 I[I.YV. ucnons3oBath MotuBarnus u3y4eHus

000011IEHNE

HU3YyUCHHOTO

yIpaXHEHUS TI0 TEME.
[TpoBOaUTE OIIEHKY COOCTBEHHBIX
JOCTUKEHHUI B YCBOCHUH TEMBI.
KoppektupoBarh cBOM 3HaHUS B
COOTBETCTBUU C MIAHUPYEMBIM
pe3yJbTaToM

pa3IMYHbIe UCTOYHUKH JJIS
MOJTyYCHUST XUMHYECKOM
uH(pOpMaIu; TOTOBUTH
COOOIIIEHUS; CTPOUTH pEUEBbIE
BBICKA3bIBaHUS B YCTHOU U
MUCHbMEHHOU (hopMax.
dopMupoBaHUE YMEHUS
HAOJIO/IATh, JIeaTh BBEIBOBI TIPH
MIPOBEJICHUH OMBITOB.

P.YV]I. ymeHust caMoCTOSTETbHO
TUTAHUPOBATH MYTH JOCTHKEHUS
IeJICH; MOHUMATh IPHUIUHBI
CBOETO HEycIleXa U HaXOJIUTh
crocoObI BBEIXO/A U3 ITOH

XMMHU; YCBOCHHE
MpaBuJI 6€30MacHOro
HIOBE/ICHUSI.
VYBaxutenbHOe
OTHOLIEHUE K
YMCTBEHHOMY TPYAY
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CUTyaIuu
K. VV]I.ymenue padorarb
WHAWBUIYAIBHO U B TPYIIIIE;
HAXOIMTH O0IIee pElIeHUE 1
pa3peraTh KOHQIUKTHI Ha
OCHOBE COTJIACOBAHUS ITO3UITHIA
1 y4eTa HHTEPECOB

19 10 KonTponpHas [To3HaBarenbHbBIE: yMEHHE Oco3HaHKE 1IETOCTHOCTH
paborta Ne 1 OpPTraHU30BBIBATH CBOIO MOJTyYEHHBIX 3HAHUI.
«Ctpoenue NesITeIbHOCTD.
BEIIECTBA.
Xumuyeckas KoMMyHuKaTHBHBIE: IPUHUMATh
peakus Y COXPaHATH YUeOHYIO 3a/1auy.
PerynaruBHble: popMupoBaHue
Y pa3BUTHE YMEHHUU BECTH
CaMOCTOSITENIbHBIN TTOUCK, OTOOP
uH(bOopMaInu.
Tema 3.
BemecrBa n ux
cBoiicTBa (9 4)
20 1 Mertainmsl XapakTepus3oBaTh ¢buznueckue u | [IpenmetHsbie: ananu3upoBath U | OBnageHUE CUCTEMOI

XMMHYECKHE CBOMCTBAa METAIIOB Kak
GYHKIIMIO CTPOCHUS WX aTOMOB |
KPHUCTAJUIOB Ha OCHOBE MPEACTABICHHI
060 OBP u monoxxeHus METAUIOB B
AIIEKTPOXUMHUYECKOM DSy HAIPSKEHUH.
HaOmronars 1 oImuchIBaTE XUMHAYECKUI
HKCIIEPUMEHT

oTOMpaTh MHPOPMAITHIO;
BBIJIBIDKCHUE THITOTE3 U UX
000CHOBaHHE; IOCTPOCHUE

JIOTUYECKOM LETH PACCYKIACHUI.

KomMmyHuKaTHBHBIE: BEIOOD
OCHOBAHUH U KPUTEPUEB C
LIENIbIO BBIJICTICHHS IPU3HAKOB,
YMEHHUE C TOYHOCTBIO BBIPAXKATh
CBOM MBICIIA B COOTBETCTBHUH C
3a/1a4aMu U YCIOBUSIMHU

3HAHUW.

24




25

KOMMYHHKAaIIWH.

PerynaruBHbIC: IPUHSATHE U
coxpaHeHue y4eOHOIl 3a1auH.

21 Hewmeramisbr. OnwuceIBaTh 0COOEHHOCTH TOJIOKEHUS [To3HaBaTenbHbIC: YMEHHE Oco3HaHue 1eI0CTHOCTH
Bi1aropoHbIe HemeTasuioB B [lepuonuyeckoil Tabauie | OpraHU30BbIBaTh CBOKO HOJTY4YEHHBIX 3HAHUH.
. . MenneneeBa, CTpOEHUE UX aTOMOB | I€SITEIbHOCTD.
rassl U KPUCTAJLJIOB.
CpaBHUBATh CIIOCOOHOCTH K ajutoTponuu | KoMMyHUKaTUBHBIEC: IPUHUMATh
C MeTaJulaMH. U COXPAHATh YUeOHYIO 3a/auy.
XapakTepu3oBaTh 00IINE XUMUYECKHE
cBoiicTBa HeMeTauloB B cBeTe OBP u ux | PerynstuBHbie: hopMupoBanue
MOJIOKEHUS] HEMETAIIJIOB B Py U pa3BUTUE YMEHUH BECTH
3JIEKTPOOTPHULIATELHOCTH. CaMOCTOSITENIbHBIN TIOUCK, OTOOP
Habmronate 1 onuceIBaTh XUMUYECKUN uH(pOopMaIuu.
9KCIIEPUMEHT
22 Kucnotsr CooTHOCHUTB NpeAcTaBUTENEH [IpenmeTHsble: aHanu3upoBarh U | OBnageHue cUCTEMOM
OpPraHNYECKHX M HEOPraHUYECKHUX oTOMpaTh HHPOPMALHIO; 3HaHU.
HEOpPTaHUYeCKHe

U OPTraHUYCCKUC

KHUCJIOT C COOTBETCTBYIOLIEN
KJIacCU(PUKAITMOHHOM TPYIIITOH.
OrnuceiBaTh OOMIME CBOHCTBA
OpPTaHUYECKHX U HEOPTaHUYECKUX
KkucioT B cBere T/l u ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBJICHHS KaTHOHA
BOJIOPOJIa WJIM aHUOHA KUCIIOTHOTO
oCTaTKa.

OnpenensiTh 0COOCHHOCTH XUMUYECKUX
CBOMCTB a30THOW, KOHLIEHTPUPOBAHHOMN
CEpPHOU M MypaBbHHOW KHCIIOT.
[TpoBonuTh, HAOMIONATH U OOBSICHSTH
pe3yJbTaThl MPOBEAEHHOTO XUMHUYECKOTO
JKCIIEPUMEHTA

BBIABHUKCHHUEC TUIIOTE3 U UX
O60CHOBaHI/Ie; IMOCTPOCHUC

JIOTHYECKOH LENHU PACCYKACHUI.

KomMmyHuKaTHBHBIE: BEIOOD
OCHOBAaHUU U KPUTEPHUEB C
LIEJIBIO BBIJEIICHUS IIPU3HAKOB,
YMEHHE C TOYHOCTBIO BBIPAKATH
CBOU MBICIIA B COOTBETCTBUU C
3aJlayaMU U YCIOBHAMH
KOMMYHHKAIUH.

PerynsTuBHBIC: IPUHATHE U
COXpaHEeHHE yueOHOM 3a1aun.
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23 OcHoBaHus OnuceiBath HEOprannyeckue ocHoBanus | Ilpenmernslie: ananu3uposarh 1 | OBlIaZeHUE CUCTEMON
B cBete TO/I. oTOMparh HHPOPMAIIUIO; 3HAHUM.
HEOPraHW4YeCKue .
XapakTepu3oBaTh CBOMCTBA BBI/IB)KEHUE TUIIOTE3 U UX
U OPraHUYECKHE | OPraHUYECKUX U HEOPraHMYECKUX 000CHOBaHUE; IOCTPOEHUE
0OECKUIOPOAHBIX OCHOBaHUM B JIOTUYECKOM LENU PACCYKACHUI.
CBETE NPOTOHHOU TECOPHH.
[TpoBOANTH, HAOTIONATH U OMTUCHIBATH KommyHuKaTHBHBIE: BEIOOD
XUMHUYECKHUI dKCIIEPUMEHT OCHOBaHUH U KPUTEPHEB C
LIEJIbIO BBIJIETICHUS IPU3HAKOB,
YMEHHE C TOYHOCTBIO BBIPAXKaTh
CBOM MBICJIA B COOTBETCTBHUH C
3a/1a4aMu ¥ YCIOBUSMH
KOMMYHHKAIIH.
PerynaruBHble: IpuHATHE U
COXpaHeHHE yueOHOU 3a1aun.
24 AmdorepHble XapakTepru30BaTb OPraHU4ECKUE U IIpenmeTHsble: aHanu3upoBath U | OBnageHue cCUCTEMOM
S— HeopraHnyeckue aMpoTepHbie oTOMpaTh HHPOPMAIIHIO; 3HaHUMU.
COEIMHEHMS KaK BEIIECTBA C BBI/IB)KEHHUE TUIIOTE3 U UX
HEOpraHUYeCKHe | IBOMCTBEHHOW (DyHKIMEH KHUCIOTHO- 000CHOBaHUE; TOCTPOCHHE
OCHOBHBIX CBOMCTB. JIOTUYECKOH LENU PACCYKACHUI.
U OPraHUYECKHE .
AprymMeHTHpOBaTh CBOICTBA
AMHHOKHUCIIOT KaK aM(pOTEPHBIX KomMMyHuKaTHBHBIE: BEIOOD
OPraHUYE€CKUX COCTMHEHUN. OCHOBAaHHUU U KPUTEPHUEB C
PackpsIBaTh Ha OCHOBE MEXIIPEIMETHBIX | II€JIbIO BbIICIICHUS IPU3HAKOB,
cBsi3ell ¢ Orosiorueil pojab aMUHOKHUCIOT | YMEHHUE C TOYHOCTBIO BBIPAXKATh
B OpraHU3al1y KU3HU CBOM MBICJIA B COOTBETCTBHUH C
3a/1a4aMu ¥ YCIOBUSMH
KOMMYHUKAIIH.
PerynaruBHbIC: IpUHATHE U
COXpaHeHHue y4eOHOH 3a/1a4u.
25 Conn Xapakrepusosarb coiu oprannyeckux 1 | ILYVY/I. ucnons3osars MotuBauus u3y4eHus
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HEOPTraHUYECKUX KUCIIOT B CBETE TEOPUU
AIEKTPOTUTUYECKON TUCCOIMALINH.
COOTHOCHUTH IpEJICTABUTEIICH COJIeH
OpPraHUYECKHX U HEOPraHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEN
KJIaCCU(PUKAITMOHHOM TPYIIITOH.
XapakTepu3oBarh )KECTKOCTb BOJAbI U
npearaTh crocoObl €€ yCcTpaHeHus!.
OnuceiBaTh OOIIME CBOKCTBA COJICH B
cete TO/I.

[TpoBOIUTE, HAOMIONATH U OMUCHIBATH
XUMHUYECKHUI SKCIIEPUMEHT

pa3IMyHble UCTOUHUKU JJIs
MOJTyYEHUsI XUMUYECKOM
UH(POPMAaLIUH; TOTOBUTH
COOOIIEHUS; CTPOUTH PEUEBbHIE
BBICKA3bIBAaHUS B YCTHOU U
MUCbMEHHOU (hopMax.
DopMHUPOBAHUE YMEHHUS
HaOJI01aTh, J1e1aTh BIBOABI IPU
MIPOBE/ICHUH OITBITOB.

P.YV]I. ymeHust caMoCTOSITEILHO
IJIAHUPOBATH ITyTH JOCTHKEHUS
1eJIei; MOHUMAaTh TPUYUHBI
CBOETO HEycCIleXa U HaXOIUTh
CHOCOOBI BBIXOZA U3 3TOM
CUTyaluu

K. VV]I.ymenue paborarb
WHJUBUTyaJIbHO U B TPYIITIE;
HAXOJUTh 00Illee PelIeHUe ’
pa3peraTh KOHQIUKTHI Ha
OCHOBE COTJIACOBAHUS MO3UIUI
U yyeTa UHTEPECOB

XUMUU; YCBOEHUE
npaBui1 6€30MMacHOTO
MMOBEJICHUSL.
VYBaxuTeIbHOE
OTHOIIIEHHUE K
YMCTBEHHOMY TPYIY
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[IpakTuyeckas
pabota Ne 2.
Pemienne
JKCIIEPUMEHTAIIbH
bIX 33/1a4 MO TEME
«BemecTBa 1 ux

CBOWCTBa»

O3HakoMiieHHE C

[T1anupoBaTh, IPOBOIUTH, HAOIOAATH U
OIINChIBATh XI/IMI/I‘IGCKI/Iﬁ BKCHepI/IMCHT C
COOJTFOJICHUEM MPaBUII TEXHUKH
0e301acCHOCTH

I1.YV]I. ucnons3oBaTh
pa3aMyYHble HCTOYHUKY IS
MOJIyYEHUSI XUMHYECKOU
uH(pOopMaIy; TOTOBUTh
COOOLIEHHUS; CTPOUTH pPEUEBbIE
BBICKa3bIBaHUS B YCTHOM U
MUCbMEHHOMN (hopMmax.
@opMHUPOBAHUE YMEHHUS
HaOII0aTh, 1eJ1aTh BHIBOABI PU
IIPOBEJICHUH OIBITOB.

P.YV]I. ymenus caMOCTOATEIBHO
IUTAHUPOBATh MYTH JOCTHKEHUS

MoTuBanus u3y4eHust
XUMHH; YCBOCHUE
npaBuiI 6€30MMacHOTO
TTOBECHUS.
YBaxkuTeNIbHOC
OTHOIIIEHHUE K
YMCTBEHHOMY TPYAY
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UTBY- 008.

1eJIeH; TOHUMATh TPUYHHBI
CBOETO HEyCIIeXa U HaXOUTh
CIIOCOOBI BBIXOAA U3 TOMH
CUTyaIuu

K. VV]l.ymenue paborarb
WHAWBUIYaAIbHO U B TPYIIIIE;
HaXOAWTH O0IIee pelIeHue U
paspeniath KOH(IUKTH Ha
OCHOBE COITAaCOBAHMS MO3HUIIHI
1 y4eTa HHTEPECOB

27 [ToBTOpeHue u BrINonHATE TECTHI, peiars 3a1a4u U Ilo3HaBarenbHbIE: yMEHUE Oco3HaHMe LIETOCTHOCTU
YIPaXHEHUS 110 TEME. OpPraHHU30BbIBATH CBOIO IIOJTyYEHHBIX 3HAHUM.
0000111eHIE TEMBbI
[TpoBOAMTH OLIEHKY COOCTBEHHBIX NeSITeNIbHOCTD.
JOCTH)KEHUI B YCBOCHUH TEMBI.
KoppexTtupoBars cBou 3HaHUS B KoMMyHuKaTHBHbBIE: IPUHUMATh
COOTBETCTBHH C IIJIAHUPYEMBIM U COXPaHAThH YUeOHYIO 3a/1auy.
pe3yabTaToM
PerynaruBHble: popmupoBaHue
U pa3BUTHE YMEHUI BECTH
CaMOCTOSITENIbHBIN TTOWCK, 0TOOP
uHpOpMaLIUH.
28 KonTponbsras [To3HaBarenbHbBIE: yMEHUE Oco3HaHMe IETOCTHOCTH
pabota Ne 2 OpPraHHU30BbIBATh CBOIO MOJTyYEHHBIX 3HAHUI.
«BemectBa u ux JESATEIBHOCTD.
CBOMCTBa»

KoMMyHHKaTHBHBIC: TPUHUMATD
U COXPaHATh YUEOHYIO 3a]1auy.

Perynstusnsle: popmupoBanue
Y pa3BUTHE YMEHHUU BECTH
CaMOCTOSITENIbHBIN TIOUCK, OTOOp
uH(bOopMaInu.

Tema 4. Xumus u
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COBpPeMEHHOe
001ecTBo (4 4)
29 1 Xumuyeckas XapakTepru3oBaTh XUMUYECKYIO I[LYV].Ymenue YMeHue OUeHUTh CBOU
- TEXHOJIOTHIO KaK MPOU3BOAUTEIIbHYIO peoOpa3oBbIBaTh HHGOPMAIIMIO | YY4EOHBIE TOCTHKEHUS
CHJTy 00IIIeCTBa. W3 OJHOTO BHJIA B JIPYTOM.
OnuchIBaTh XMMUYECKUE MTPOLIECCHI, P.YV]I.YMenue cocTaBisITh IJ1aH
JIeXKAaIIre B OCHOBE MPOU3BOCTBA penieHust mpoOIeMbl
aMMHaKa M MeTaHoJIa, C IIOMOIIBIO K.YV]I.Ymenue
POJTHOTO SI3bIKA U SI3bIKA XUMUHU. CaMOCTOSITEJIbHO
YcraHaBnuBaTh aHAJOTUN MEKIY IBYMSI | OPraHHU30BbIBaTh yueOHOE
[IPOU3BOJACTBAMU. NEHCTBHE.
®opmynupoBaTh OOIIKE HayYHbIE
MPUHIUIIBI XUMHUYECKOTO TPOU3BOJICTBA
30 2 XumMuyeckas ApryMeHTHpPOBATh HEOOXOAMMOCTh ILYVY].Ymenue YMeHue OLEHUTh CBOU
FPaMOTHOCTb Kak XUMHUYECKON TPAaMOTHOCTH Kak npeoOpa3oBbIBaTh HHOOPMAIIHIO | YU€OHBIE TOCTHKEHUS
KOMITOHEHTAa OOIIEKYIbTYPHOI Y3 OJIHOTO BHJIA B JIPYTOM.
KOMIOHEHT KOMITIETEHTHOCTH YEJI0BEKa. P.YVJ]I.YMenue cocTaBnsaTh miaH
. YMeTh noay4yarh He0OXOTUMYIO pelIeHus TPOOIEMBbI
o01el KyJIbTyphl
nH(pOpPMAIUIO C MAPKUPOBOK Ha K.YV/I.Ymenne
YyeJnoBeKa YIAKOBKaX PA3JIMYHbBIX MPOMBIIUIEHHBIX | CAMOCTOATEIHHO
Y TIPOJIOBOJILCTBEHHBIX TOBAPOB OpraHU30BHIBaTh yueOHOE
JICUCTBUE.
31,32 | 3,4 | IloBTOpeHue u I[L.YV].Ymenue YMeHue OLeHUTh CBOU

00001IeHNe
Kypca.
IlonBenenune
HUTOTOB y4eOHOI0

roga

npeoOpa3oBbIBATH HH(OPMAIIHIO
W3 OJJTHOTO BHJIA B APYTOM.
P.YV/I.YMeHue cocTaBiIaTh MIaH
perieHus: IpooIeMbl
K.YV]I.YMmenue
CaMOCTOSITENILHO
OpraHU30BHIBaTh yueOHOE
TIEUCTBUE.

y‘-IC6HLIC JOCTHIKCHUA

Pe3epBHoe
BpeMs 2 yaca
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