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JlanHast mporpaMMa 3JIEKTUBHOTO Kypca IpeJHa3HayeHa Ul y4YalluXcs, U3y4daloUuluX XUMHIO B
OJIMHHAJLIATOM KJlacce.
[Iporpamma cocraBieHa B COOTBETCTBUU:

- ¢ TpeOOBaHUSIMH K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTrpamMMbl CPEIHErO
obmiero oOpa3zoBaHMs, HpeACTaBICHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM

CTaHgapTe o0mero oOpa3oBaHUS BTOPOTO MOKOJEHHUsA. (Mpuka3 MuHHCTEpCTBA 00pa3oBaHUS H
Hayku oT 17.12.2010 r. Ne 1879);

- C OCHOBHO# 00pa3zoBaTebHON IporpaMMoii cpenaero obmero oopasosanus MBOY COIII Ne 4
- ¢ yueOHBIM TUTAHOM IIKOJIBI, paccurTana Ha 34 yaca B rox (1 4 B Henenro).

- IPUMEPHOW MporpaMMbl Y4eOHOTo MpeaMera «XUMHUS», BKIIOYECHHOW B COJAEp KaTeIbHBIN
pasziesl MpPUMEPHOM OCHOBHOW 00pa30oBaTENIbHOIN MpOrpaMMbl  CPeAHEro 00IIero oopazoBaHus,
BHECEHHOW B peecTp oOpa3oBaTeNbHBIX MPOrpaMM, OAOOPEHHBIX  deaepanbHbIM  y4eOHO-

METOJIMICCKUM 00BEIMHEHUEM 10 001IeMy 00pa30oBaHHIO (IPOTOKOI 3acenanus ot 8 anpens 2015
roaa Ne 1/15)

Pabovas nmporpamma npenonaraeT UCIOIb30BaHUE Y4EOHUKOB aBTOPOB:

I'.E.Pyn3utuc, ®.I'. ®enpaman «Xumus 11 kimace», Mocksa «IIpocsemenue», 2019 r.

1. IInanupyembie pe3yabTaThbl 00y4eHH.

Jluunocmmuowie pe3yiomamaot.

JInuHOCTHBIE pe3yNbTaThl OTPaKaOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
1. ITaTproTHYECKOro BOCIIUTAHUSA

¢ [ICHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJICTUIO, TOHWMAHMs 3HAYCHHS XWMHUYCCKOW HAYKH B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIJIAJIETh JOCTOBEpHOM MH(pOpManueld 0 MepeaoBbIX TOCTUKEHHSIX W OTKPBITHIX
MHUPOBOH M OTCUECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpPOWCTBE
Mupa 1 o0IIecTBa;

2. ['paxx1aHCKOTO BOCIIUTAHUS

[ HpGHCTaBJ'[eHI/ISI 0 COIHAJIBHBIX HOpMaX nu npaBHnax MEKIINYHOCTHBIX OTHOHICHI/Iﬁ B
KOJUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, YydeOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX JACSITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JI€ATEIbHOCTH TPH BHITIOJHEHUH Y4E€OHBIX, MO3HABATEIBHBIX 3aJa4, BBIIOJHEHUU
XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHun y‘IC6HI>IX HpOGKTOB, CTpeMJ'IeHI/H[ K B3aUMOITIOHUMAaHHUIO
¥ B3aMMOINOMOIIM B TIpOIECCe ATOW y4yeOHOW MAeATeTbHOCTH; TOTOBHOCTH OIEHUBATh CBOE
IIOBCACHHUC U HOCTyHKI/I CBOHX TOBapI/IHleﬁ C II03UIINU HpaBCTBeHHI)IX nu HpaBOBHX HOpM C
Y4ETOM OCO3HAHMS MTOCIEACTBUM MTOCTYIIKOB;

3. JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

e - TOTOBHOCTb OLICHUBATh CBOE MOBEACHUE U MIOCTYIKH, a TAKKE IMOBEJACHUE U MTOCTYIIKHU APYTUX
JIFOJIEN C NO3MLIMKM HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOTO IIpaBa ¢ Y4ETOM OCO3HAHUS
MOCJIEACTBHUI MOCTYIIKOB.

4. OCTeTUYECKOro BOCNUTaHMUA:

e - IOHMMAaHUEC SMOIIMOHAJIBHOI'O BO3)I€I\/'ICTBI/I5[ nprupoasI 1 €€ LICHHOCTH.



S. IleHHOCTH HAYy4YHOTO MTO3HAHUS

e MUPOBO33PEHUECKUX MPEACTABICHUI O BEIIECTBE M XUMHUYE- CKOW PeaKI[iH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIONIMX OCHOBY JJII TOHMMAaHUsSI CYIIHOCTH
HAyYHOW KapTHHBI MHUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIBL,
B3aUMOCBSI3SIX 4EJIOBEKA C TMPUPOJHOM Cpelod, O poJiM XUMHUU B TO3HAHUU ITHUX
3aKOHOMEPHOCTEM;

e I03HABATEJIbHBIX MOTHUBOB, HANpPABJICHHBIX HA TMOJYyYEHHE HOBBIX 3HAHUW [0 XUMUHU,
HEOOXOUMBIX /7151 O0BSICHEHHSI Ha0JII01aeMbIX MTPOLIECCOB U SBIICHUI;

e I03HABATEIHHON, HMH(DOPMAIIMOHHOW W YUTATEICKOW KYJIbTYphl, B TOM WYHCJIEC HABBIKOB
CaMOCTOSITENIbHOI paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypol, JOCTYIHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

e HTEpPECa K OOYYEHHIO U TO3HAHMIO, JFOOO3HATENBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
camMo00pa30BaHMIO, MMPOEKTHOW M MCCIIEOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUsS B IajbHEHIIEeM;

6. DopMHUPOBAHUS KYJIBTYPBI 310POBbS

e OCO3HAHMS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 370POBbIO, YCTAHOBKHU Ha
30pOBbIIl 00pa3 KM3HM, OCO3HAHMs TIIOCIEACTBUH M HENPUATUS BPEIHBIX IPHUBBIYEK
(ynorpeOyieHUsI aJKOToJisl, HAPKOTUKOB, KYypPEeHHs), HEOOXOIMMOCTH COONIOJIEHUS TpaBUII
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

7. TpynoBoro BocnuTanus

e HHTEpECA K NMPAKTHYECKOMY H3y4YEHHIO Mpodeccuil u Tpyaa pasindHOTO poja, YBaXKECHHE K
TpyAy M pe3yiapTaTaM TpPYAOBOM JEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHMUS
NPEIMETHBIX 3HAaHWH TI0 XHMHH, OCO3HAHHOTO BbHIOOpAa WHAWBHUIYAIBHOW TPACKTOPHHU
IPOJOJDKEHUs 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW; YCTIEeUIHONH MpOopEeCCHOHATBHON AEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTb a/1alITUPOBAThCS B IPO(PECCHOHANIBHOI cpelie;

8. DKOJIOTUYECKOTO BOCITUTAHUS

© OKOJIOTUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHHUS K IPUPOJE KaK MCTOYHUKY XHM3HM Ha 3emJe,
OCHOBE €€ CYyIIECTBOBaHUS, MOHMMAaHUS LEHHOCTH 3/I0pOBOrO M Oe30macHoro odpasa >KU3HHU,
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TCHUXMYECKOMY 30pPOBBIO,
OCO3HAHMsI LIEHHOCTU COOJIOICHUS MTPaBUII O€30MIaCHOI0 MOBeIeHHs IpU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYalUsSX, YIPOXKAIOIIMX 370POBbIO0 M JKU3HU JIOAEH; CIIOCOOHOCTH NPUMEHATH
3HaHUA, [0Jy4aeMble IPU U3YYCHUM XUMUH, JJI PELICHUs 3a/1a4, CBA3aHHBIX C OKPYXKaOLIEH
IPUPOIHOIN CpEeOi, MOBBILICHUS YPOBHS IKOJIOTMYECKOW KYJIbTYphl, OCO3HAHMs TJ100aIbHOIO
XapakTepa 3KOJOrMYECKUX Mpo0IeM U MyTel UX pelIeHns: HOCPEICTBOM METO/I0B XUMUH;
©DKOJIOTMYECKOTO  MBIIUICHHs, YMEHUS PYKOBOJACTBOBAaTbCA UM B  IIO3HABATEIIBHOW,
KOMMYHUKATUBHOHN Y COLIMAIIBHOM ITPAKTHUKE.

Ilpeomemmnvie pe3ynomamot.

® CUCTEMATHU3allsd OCHOBHBIX 3aKOHOB XMMHWH U XUMHWYECCKHUX TGOprI;

® OBJIQJICHUE XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

® DACIO3HABAHME BELIECTB M MATEpPUAIOB HA OCHOBAaHWM BHEIIHMX IPU3HAKOB M BaXHEHIIHUX
XapaKTEPHBIX PEaKLUN;

® COCTaBJICHNE XUMUYECKUX YPABHEHUH pEeaKUi U MPOBEJICHNE 110 HUM PACYETOB;

® CIIOCOOHOCTh  TMOJIB30BATHCS  MEPUOAMYECKOM CHCTeMOW XUMHUYecKux dnementoB .M.
Menneneena;

® [[OHUMAHHUE DJHEPIeTUUYECKUX XAapPAKTEPUCTUK MPEBPALIEHUM BEIIECTB M MX BIUSHHUSA Ha
ONTHUMAJIBHBIE YCIOBUS IPOTEKAHUS ATUX IIPEBPALLCHHUI;

® [IOHUMAaHHE B3aUMOCBA3HU U B3aUMOIIPEBPAIICHUA OPraHUYCCKUX U HCOPTAHNYCCKUX BECIICCTB,



° CHOCOGHOCTL IMPUMCHSATDH MOJYUCHHBIC 3HAHUWS [TPU OG’bHCHeHI/II/I XUMHUYECKHX SIBJICHUU B 6BITy, B
MIPOMBIIIJIEHHOCTH U CEIHCKOM MPOU3BOICTBE, B )KMBOW MPUPOJIE;

®OCO3HAHWEC U PA3bSICHCHHWE HEOOXOAMMOCTH OSKOJOTHYECKH TPaMOTHOTO TIOBEICHUS B
OKpYXKaroIlEeH CpeJe;

®BLISIBJICHUE W OINMCAHUE MPUYMH M MOCIEACTBHI XHUMHUYECKOIO 3arps3HEHUs OKpYKarolen
CpEe[Ibl, €ro BIMSHUS HA dKUBbIE OPraHU3MBbI U 3/I0POBBS YEJIOBEKA.

MertanpeamMerHble pe3yJbTaThl XapaKTEPU3YIOTCA TOJOKUTEIBHONM KOJMYECTBEHHOH U
KAueCTBCHHOW JIMHAMUKON pPE3yJIbTATHBHOCTH YYaCTUsl OOYYAIOMIMXCS B HWHTEIUICKTYaTbHBIX
MEPOMPUATHSIX IO XUMHH:

® MOJICIUPOBATH MOJIEKYJIBI, AaTOMBI, XMMUYECKHE TPOIIECCHI U allapaThl;

® CTAaBUTH II€NIM; TpaHCHOPMUPOBATH YyUEeOHYIO WH(OPMALHUIO W3 OJHON 3HAKOBOW (HOpPMEI B
JIPYTYIO, OCYIIECTBIISTh aHAJIU3 U CUHTE3 HHPOPMAIIIH;

® BBIJICIIATH IPOOIIEMY;

® OCYIIECTBIIATH KOMIIEKCHBIHN MOAXO]] K PEIICHUIO TPOOIEMBI;

® CTIOJIH30BATh PA3NIUYHbIC HHPOPMALMOHHBIE UCTOYHUKH;

® COCTaBJIATDH XOJ PEIICHHUS SKCIIEPUMEHTAIBHBIX 33/1a4;

® [IPAKTHYECKH OCYIIECTBIIATH PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4;

® yMETh MIPOTHO3UPOBATH CBOMCTBA BEIIECTB M MX PEAKIIMOHHYIO CLIOCOOHOCTh, MCXO/IS U3 YUCHUS
0 MEPUOUYHOCTH, OCOOEHHOCTEH CTPOCHHS aTOMOB U MOJICKYJT,

® [UTAHUPOBATh U IPOSKTHPOBATH CBOIO PA0OTY COTIACHO LIENH U 33/1aY;

® BJIQJIETh [ICUXOJIOTUEN 001IeHNs (YMETh CIIyIIATh U CJIBIIIATH);

® yMeTh KJIacCU(PUIIMPOBATH BEIIECTBA, XUMUYECKUE SJIEMEHTHI, XUMUYECKUE PEaKIIUU.

Conep:xanue Kypca
11 kaacc
Tema 1.
Xumuueckuii 3;iement (1 yac)

KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHUYCCKUX JJIICMCHTOB M TPOCTHIX BCIICCTB. BaneHtHOCT, M CTENEHB
OKHCJIICHHA XUMHUYCCKUX JJICMCHTOB.

Tema 2.

OKHCJIHTE/ILHO-BOCCTAHOBUTEIbHbIE PEAKIIMH B OPraHMYeCKOil W HEOPraHWYeCKOH XHMHH
(5 gacoB)

Knaccugukanus OBP. 3aBucumocts npoaykToB OB-peakiyy OT KOHLIEHTpPALUH, TeMIepaTypsbl,
IIPUPOJBI PEArupyroIUX BELIECTB, KATaJIU3aTOPOB U Cpelpl. PemieHne 3agad ¢ MpPUMEHEHHEM
OBP.

Tema 3.
DaexkTposm3 (3 yaca)

Pemrenne 3aga4 C TIPUMCHCHUEM OJICKTPOJIN3a. 33}13‘11/1 Ha MCTAJUIMYCCKYIO ILUIaCTUHKY,
HOFPY)i(éHHYIO B paCTBOp COJIH. (KOHT&KTHOC BBITCCHCHHC MCTaJ'I.IIOB).

Tema 4.

Cmecu u qucnepcHble cMcTeMbl (8 4acoB)



CMmecu BemiecTB. Y CTaHOBJICHHE COCTaBa cMmecei. CMecH: peakluu ¢ ydacTheM rasos. IlocramuitHoe
OIpeACIICHUC COCTaBa cMeceH. PaCTBOpeHI/Ie MPOCTHIX BCIICCTB. OHpCI[eJ'ICHI/IG COCTaBa cMecel MeTalIoB U
HEMETaJUIOB TIPH B3aWMOJICHCTBUN WX C Pa3IUYHBIMHA BEIICCTBAMHU (BOAOW, KHUCJIOTaMH, IIEI0YaMH).
PactBopenue crmokHBIX BemecTB. OnpeneieHne cocTaBa cCMeceil CIIOKHBIX BEIECTB TMPHU B3aUMOICHCTBIUN
X C pa3JIM4YHbIMH BCHICCTBAMMU. PaCTBopeHI/Ie CIJIaBOB U CMeECEH. Onpez[eneHI/Ie cocraBa CMECH, Koraga
BEIIECTBA OOJNIAAIOT albTEPHATHBHBIMH  CBOMCcTBaMH. CMEIIMBAaHWE pPAacTBOPOB B Pa3IUIHBIX
COOTHOIIICHUAX. Pemienune 3agad Ha «THII COJIH», 06p3,3}/IOIIII/IXC$I B XOJI€ pCaKluu. TCpMI/I‘lCCKOC
pasnoxkenue cMecu coiieid. KoHkypc uncia peneHHbIx 3aa4. 3amuTa aBTOPCKUX 3a1a4 o teMe: «CMecn».

Tema 5.
PactBopsl. I'naposmus (6 yacos)

Paznuunbie criocoOsl penieHus 3a1ad Ha pacCTBOPUMOCTh. 3a/1a4ll Ha BBIYMCICHUE MacCOBOU JOJU
pacTBOpeHHOr0 BemiecTBa. [IpaBuio cMemmBanus U anredpandeckuil crmocod pemeHus 3a1ad Ha
CMEIIMBAaHUE pacTBOPOB. MorsipHas KOHIEHTpanusi. Pemenwe 3agad ¢ NOPUMEHEHHEM
pPa3HOOOpPa3HBIX CIIOCOOOB BBIPAKECHUS COACPIKAHMSI PACTBOPEHHOTO BEIIECTBA B PACTBOpaX.
[TepeBo OT OJJHON KOHLIEHTPAIMH K JPYTOH.

['maponus coneii, OMHAPHBIX KOBAJICHTHBIX COSAMHEHUI, COBMECTHBIN THAPOIIH3.
Tema 6.
3aKOHOMEpPHOCTH NMPOTEKAHUS XMMHYECKHX peakumii (4 yaca).

Pac4€rbl Mo TEpMOXMMHMYECKUM ypaBHEHUsIM, 3aKoH I'ecca. CKOpPOCTh XMMHYECKOM peakLuHy,
XUMHYECKOe paBHOBecue. Pacuérel cpegHell M MCTUHHOM CKOPOCTEH XUMHYECKHX PEAKLUU,
KOHCTAaHTBI PABHOBECHUS U PABHOBECHBIX KOHILICHTPALIHA.

Tema 7.
I'eHeTHYecKasi CBSI3b MEXKIY KJIACCAMHM HEOPraHU4YeCKHX BemecTn(74acoB)

I'eneTnueckas CBSI3b METAJUIOB M HEMETAJUIOB PA3JIMYHBIMHU KJIACCAMH HEOPTraHWYECKUX BEIIECTB.
I'eHeTnueckast CBs3b METAUIOB. | 'eHEeTHWYeCKas CBSI3b HEMETauioB. [ eHeTWueckas CBSI3b MEXITY
pasTUYHBIMH KJIacCaMU BemIecTB. PemieHue 3amad Ha cocTaBlIeHUE 4-X BO3MOXKHBIX YpaBHEHUH peakIuit
MEXy TaHHBIMH BellecTBaMH. Perenne 3aja4 «MbICIICHHOTO dKCIIepuMeHTa». KOHKypc drciia pereHHbIX
3a/ma4. 3ammTa aBTOPCKHX 3amad Mo teme: «['eHeTmdeckas CBSI3b MEXAy KiaccaMHd HEOPraHWYeCKHX
BemecTB». COCTaBIIeHWE TBOPYECKHX pPACYETHHIX KOMOWHUPOBAaHHBIX 3a/ad [0 Pa3IUYHBIM TeMaMm
(«MenmunuHay, «xomorusy, «IIpou3BoaCTBO BEIIECTB» H T.I1.)



3. TEMATUYECKOE NNAHUPOBAHMUE C YKASAHVEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHUE KAXA,0W TEMBI.

PA3JIEJIbI
[TPOI'PAMMBI

KOJI-
BO
YACO

TEMBDBI

KOJI-
BO
YAC
OB

XAPAKTEPUCTHKA
OCHOBHBIX BHUJIOB
JEATEJIBHOCTU YUYEHHKA
(HA VYPOBHE YYEBHBIX
JIEMICTBUI)

OCHOBHbIE
HAIIPABJIEHUA
BOCIIUTATEJILHOU
JEATEJIBHOCTU

XUMHUYECKUU DIIEMEHT

1. CocraBnieHue 371€KTPOHHBIX
KOH(UTypanuii aToMoB.
OrnpezenieHne BaJIGHTHBIX
BO3MOXKHOCTEH U CTeTIeHeH
OKHCJICHHUS aTOMOB.

3HaTh CTPYKTYPY I1C,
ONPEACICHUE IEPUOJUYECKOIO
3aKOHA, CTPOEHHE AJIEKTPOHHBIX
000JI0YEK aTOMOB XMMHUYECKHUX
3JIEMEHTOB, pacnosoxeHue
JJIEKTPOHOB HAa  YPOBHAX W
HOJlypOBHSIX, 3HaYEHUE
NEPUOANYECKOI0 3aKOHA.

3HaTh OmpeeIeHue
BaJICHTHOCTH B CBETE CTPOCHHUS
aTOMOB, BaJICHTHbIE
BO3MOKHOCTH aTOMOB
3JIEMEHTOB  2-r0  MepHuoja.
YMeTb  OOBACHATH  MPUUYHHY
BBICIIIEH BaJCHTHOCTH aTOMOB,
OIIpEACIIATh BaJICHTHOCTh
JJIEMEHTOB Tpu 00pa3oBaHUU
XUMHUYECKOH CBSI3H

1, 2,6,5

OKHCIUTEITBHO-
BOCCTAaHOBUTENIbHBIE PEAKIINU B
OpraHN4ecKou U
HEOPraHUYECKON XUMUHU.

2.Pemienne 3amanui Ha
cocrasienue OBP.

3. 3aBUCUMOCTH MPOYKTOB
peaKiuu OT KOHIIEHTPAIIUH,
MIPUPOJIBI PEaTHPYIOIINX BEIICCTB
4. 3aBUCHMOCTH MPOAYKTOB
pEaKIny TEMIICPATYPBI,

Ymenue xapaxrtepuzoatb OBP
peakuuyu Kak IpPOLECCHl, IpU
KOTOpPBIX HW3MEHSETCS CTENeHb
OKHUCJIEHUS, apryMEHTHUPOBATH
BBIOOD KJ1accupuKaum
peaKLuii.

YMeHune apryMEHTUPOBAHHO

1,3,4,2,6,5




KaTaJlu3aTOPOB U CPEJIbI.
5. Ocobennoctu OBP B
OPraHU4YeCKON XUMHH.
6. Pemenue 3amau ¢
npumenennem OBP

OTCTanBaTh COOCTBEHHYIO
NO3UIMI0, YMEHHE BCTyHaTh B
yue0HOE COTPYIHUYECTBO.

Oco3Hanue HE00X0IMMOCTH
NpUOOPETEHHBIX  3HAHMK IS
Oe3zomacHOTO  OOpamieHus ¢
BEIIECTBAMH M MaTepHalaMHu,
BaXHOCTU COOJIOACHUS IPaBUII
HKOJIOTUYECKOTO  0E30I1acHOTO
MOBEJACHUS B  OKpYXKarouen

cpene
DIIEKTPOJIN3. 7. PemieHue 3amad mo TeMe: VYMeHUE obocHoBbIBath | 1,3,4,2,6,5
«DIIEKTPOIIU3Y. peuieHue 3ajad,
8. 3amaun Ha METAJUTHYECKYIO (bopmynHpoBaTh OCHOBHBIE
IUIACTUHKY, TIOTPYKEHHYIO B IOHATHS B XUMHH U OOBSICHSITH
pacTBoOp o (KOHTAKTHOE UX MPUMEHECHHE B pEIICHUU
BBITECHEHHE METAJIJIOB). 3ajad.
9. 3amuTa aBTOPCKHUX 3a/1a4 110 BeInonHeHne WHAWBUYATBHBIX
teMme: «Qnekrponns, OBP B TBOPYECKUX 3a/1aHui Ha
HEOPraHMYECKON M OpraHu4eCcKon OCHOBaHHMH IPEIIOKEHHBIX
XUMHN. MOTYJIEH. Ananuz u
odopmiieHue oTueTa 0
MPOBEICHHON CaMOCTOSITEIIbHOM
pabote c OTHCaHUEM
pE3YJIbTATOB M BBIBOJIOB.
CMecH 1 TUCTIEPCHBIE CUCTEMBI. 10. Cmecu: peakuuu ¢ yuacTuem dopmupoBanue oTBeTcTBeHHOrO | 1, 3,4, 2,6, 5

ra3os.
11. IlocTaauitHoe onpeneneHue
coCTaBa CMecel.

12. Onpenenenune coctaBa cMecen
METAJIJIOB U HEMETAJIJIOB MPHU
B3aUMOJICHICTBUU UX C
Pa3IMYHBIMU BCIICCTBAMM.

13. Onpexnenenne coctaBa cMecei
CJIOKHBIX BCUICCTB IIPHU

OTHOIICHUS K YVYCHUIO,
TOTOBHOCTH W CIHOCOOHOCTH K
CaMOPa3BHUTHUIO "
camMo00pa3z0BaHUIO.

YMenune OCYILECTBIIATH
MO3HABATENBHYIO JESTEIbHOCTD
B pa3IMYHBIX BHUJAX: aHAJIN3,
CpPaBHHUBATh OOBEKTHI.

YmMenue 000CHOBBIBATh




B3aUMOJICICTBUU UX C
Pa3IMYHBIMH BEIIECTBAMHU.

14. Onpenenenue cocraBa CMECH,
KOr'/1a BellecTBa 00agatoT
IbTEPHATUBHBIMHU CBOMCTBaMHU.
15. CMemBaHue pacTBOPOB B
Pa3IMYHBIX COOTHOLICHUSX.

16. Tepmuueckoe pasyioKeHHE
CMECH COJIEH

17. Pemenue 3a/1a4 Ha «THUII
COJIN», 00Pa3yIOIIUXCS B X0
peaKIuu.

pelieHue 3amad,
(bopmMynHpoBaTh OCHOBHBIE
MOHATHSI B XUMUU U OOBSICHSTH
UX TPUMCHECHUE B pEIICHUU
3ajad.

Pabora ¢ TekctoM ydeOHOTO
nocoousl.

PactBopsl. ['maponus.

18. Paznuunbie ciocoObl
peuieHus 3aay Ha
pPacTBOPUMOCTb.

19. 3agaun Ha BEIYHCIIEHHUE
MacCOBOH J0JM PACTBOPEHHOTO
BEILIECTBA.

20. MonsipHast KOHLEHTpaLUs.
21. Ilepexon oT ogHOM
KOHIEHTPALHH K JPYrou.

22. T'unponus coneit, OUHAPHBIX
KOBAJICHTHBIX COSUHEHUH,
JBOWHOW T'MIPOJIN3, COBMECTHBIN
TUAPOITHN3

23. Pemenue 3anay mo teme:
«PactBopsl. I'naponus».

OcwmbicieHne 3Ha4eHUs BHYTPHU-
U MEXIIPEJIMETHBIX CBS3CU IS
pelIeHMs] XUMHYECKHUX 3a/1a4.

YMmenue BbIOMpaTh Haumbojee

¢ heKkTHBHBIC perieHus
NIOCTABJICHHBIX  3aja4; JeJaTh
BBIBO/IBI, YCTaHABIIUBATh
COOTBETCTBHE MEXITY
o0beKkTaMu u ux
XapaKTepUCTHKAMHU.

YMeHHe yCcTaHaBINBaTh BHYTPHU-
U MEXIPEIMETHbIE  CBA3M;
co0II01aTh
MOCIEI0BATENLHOCTh JIEHCTBUI
NP PELIEHUH 3a/1a4.

Pabora ¢ TekcToM ydeGHOTrO
IOCOOuS.

1,3,4,2,6,5

3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIIUH.

24. PacuéTsl 1o
TEPMOXHUMHUYECKUM YPABHEHUSIM.
25. Pemenue 3amau ¢
IIpUMEHEHHEM 3akoHa ['ecca.

26. Pemenue 3ama4 mo TeMe
CKOPOCTh XUMHUYECKON PEaKIINH

VMerpb OOBICHATL  JIEHCTBHE
KaXoro (hakTopa, BIHSIONIETO
Ha CKOpPOCTh pEaKIuu Ha
KOHKPETHBIX TpUMepax. 3HaTh
OnpeAeIeHue COCTOSTHUS
XUMHYECKOTO paBHOBECHS,




27. Pemtenne 3amad mo teMe
XUMHYECKOE PaBHOBECHE.

(bakTopsl, BIIUSIIOLIME Ha
CMeIleHHE XAMHUYECKOr0
paBHOBecCHS, onpeJieNieHue
MpUHLINIA Jle Ilatense,

ompeneNieHue  OOpaTUMBIX U
HEOOPAaTUMBIX PeaKIHi.

['enernueckas CBsA3b MEKIY
KJIacCaMU HEOPraHUYECKUX
BEIICCTB.

28. I'eneTnyecKkas CBA3b
METAJIJI0B

29. I'eneTnyecKkas CBA3b
HEMETAJJIOB.

30. 'eneTnueckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIaCCaMH BEIIECTB
31. Pemenue 3ama4d Ha
cocTaBjeHHe 4-X BO3MOKHBIX
YPAaBHEHUN PEAKIUA MEKIY
JaHHBIMH BEILIECTBAMHU.

32. Pemenue 3a1a4 «MBICIICHHOT'O
IKCIICPUMEHTAY

33. 3amurTa aBTOPCKUX 3aj7a4 110
Teme: «[ eHeTHUecKas CBA3b
MEXTy KIaccaMu
HEOPTaHMYECKUX BEIIECTBY.

34. CoctaBneHue TBOPUECKHUX
pacueTHbIX KOMOMHUPOBAHHBIX
3aJ1a4 10 Pa3InIHBIM TeMaM

IloaroroBka K OCO3HAaHHOMY BBIOOpPY
WHAWBHAIYAIGHON  00pa30BaTeNbHOM
TPaeKTOpUH.

YMeHue OCYULIECTBIIATh
MH(OPMAMOHHBIA TOWUCK, BBIABUTATH
THIOTE3l W OOOCHOBBIBATH  HX.
YMeHne 0O0OCHOBBIBATH CBOIO TOUKY
3peHusL.

YMmeHnne  0OOCHOBBIBATH  pEIICHHUE
3aga4d, (opMynIupoBaTh  OCHOBHBIC
TOHATHA B XUMHH M OOBSICHATH HX
IPUMEHEHUE B PEIICHUH 3aJiay.
Brmmonaenne WHAWBUAYaJIbHBIX
TBOPYECCKUX 3az[aH1/1171 Ha OCHOBaHHH
NpeJIOKEHHBIX MOAyJel. AHamu3 u
odopmiicHHE OTYETAa O MPOBEACHHOU
CaMOCTOATENLHON paboTe ¢ OMHcCaHneM
Pe3yJIbTaTOB U BBHIBOJIOB.

1,3,4,2,6,5

COI''TACOBAHO

IIporoko 3acenanust
METOAMYECKOTO 00BEIMHEHUS
YUHUTEIIEH €CTECTBEHHO-
MaTEMaTHYECKOT 0 KA

oT rozga Ne 1

I'aman A.1O.

COI''TACOBAHO

3amectuTens qupexTopa no YBP

Temmenko JILA.

roaa




