AHHOTaIus K padodei mporpamme

o xuMuu 8-9 knaccel

Ha3Banue pabodeii mporpamMmbl

PaGouas nmporpamma mo xumun 8-9 Kiaccel

Cpok, Ha KOTOpbIN pazpaboTana paboyas mporpamma

2 rona

KoanaecTBo yacos I peajiu3alii IporpaMmal

170

Hudopmarius o 1aTe pacCMOTpPEHHsI Ha 3aCeJTaHUU
METOANYECKOTO OOBETUHEHNUS, YTBEPKICHHS Ha
Nearorn4eckoM COBETE, a TAKKe HOMEP MPOTOKOJIA

[IpoTokoi 3acenanust MKOILHOTO METOAMYECKOTO O0BEAMHEHUS yUUTEIeH
MPEeAMETOB ecTecTBeHHO-MaTemaTrnueckoro nukia (MO EMIT) Ned4 ot
04.06.2020 r

Lenp peasmzanuy mporpamMmmel

CoznaTh ycnoBus Ui JIaHUPOBAHUS, OPraHU3alMU U YIIPABJICHUS y4eOHBIM
MIPOIIECCOM M0 OCBOCHHUIO 0OYUYAIOIIUMHKCS Kypca XUMHHU OCHOBHOT'O OOIIET0O
o0pa3oBaHMs B IIOJTHOM 00BEME

3amaun

IToxa3aTs:

MAaTepHAIbHOE €AUHCTBO BEUIECTB B IPUPOJIE, UX TEHETUYECKYIO CBS3b;
MIPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXJIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU
BCIIIECTB;

OTNO3HABAEMOCTh BEHIECTB M 3aKOHOMEPHOCTEH MPOTEKAIOMUX XUMUUYECKUX
pEeaKIHnii;

OOBSCHSIIONIYI0 W MPOTHO3UPYIONIYIO POJb TEOPETUYECKUX 3HAHMM  JUId
(bakTONMIOTMUECKOTO  MaTepuaja XHUMHHU  JJIEMEHTOB,  3aKOHBl  TPHUPOIBI
OOBEKTUBHBI M II03HAaBA€MBI, 3HAHHE 3aKOHOB XHMHMH JaeT BO3MOKHOCTH
YIPAaBIATh XUMHUYECKUMH TPEBPAIICHUSIMH BEUIECTB, HAXOJWUTh 3KOJIOTHYECKHU
Oe3omacHble CMOCOOBI TMPOWM3BOACTBA U OXpaHbl OKPYXAlollel cpeabl OT
3arpsI3HEHUS;

pa3BUTHE XUMHUYECKOW HAyKM M XUMHU3alUs HApPOJHOIO XO35MCTBA CIIyXkKar
WHTEpecaM 4YeJjoBeKa W oOIecTBa B IE€JIOM, HMMEIOT T'yYMaHUCTUYECKHM
XapakTep © TMpPHU3BaHbl CIOCOOCTBOBATH PEIICHHIO TJIOOANBHBIX MPOOIEM
COBPEMEHHOCTH

Crieniuduixa mporpamMmmbl

Nzydenue mpenMera «XUMHUSD B 4acTU GOPMUPOBAHUS Y 00YHAIOMIMX CS HAYYHOTO
MHPOBO33PEHUsI, OCBOCHHUSI OOIIEHAYYHBIX METOIOB (HAOIIOJeHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHHS MTPAKTUIECKOTO MPUMEHEHHUSI HayIHBIX
3HaHUH OCHOBAaHO Ha MCKIIPCIMETHBIX CBA3AX C HNPEAMETaMMU: «BI/IOJ’IOFI/IS[)),
«leorpadusiy, «Uctopusin, «Jlureparypa», «Marematuka», «OCHOBBI




0€30MacCHOCTH KU3HEACATEIBbHOCTIY, «PycCcKuii S3bIK», «DU3nKay.

B u3ydenun xypca 3HaYMTEIbHAS POJb OTBOIAUTCS XMMUYECKOMY DKCIEPUMEHTY:
NPOBEJICHUIO TPAKTHYECKUX U J1a0OpaTOpHBIX paboT, OMHCAHHIO PE3YJIHTATOB
YYCHHUYECKOTO HKCIEPUMEHTa, COOIIOACHUI0 HOPM U IpaBUi 0€30MacHON paboThI
B XUMHYECKOH J1a00paTOpHH.

OcHOBHBIC COACPIKATCIIbHBIC JIMHUU KypCa

[IporpamMmMa BKJIFOYaeT B ce0si OCHOBBI HEOPTAaHUYECKOW M OPraHUYECKOW XUMUH.
I'maBHO# uzpeell mporpaMMmsbl SBIISIETCS CO3JAaHHE 0A30BOr0 KOMILIEKCA OMOPHBIX
3HAHUW 110 XUMHUH, BBIPAKEHHBIX B (OpMe, COOTBETCTBYIONIEH BO3pacTy
oOydJaronumxcs.

B copepxaHnM NaHHOTO Kypca IPEACTABICHBI OCHOBOIIOIATAIOIINE XUMUYECKHE
TEOPETUUECKUE 3HAHMS, BKIIOYAIOIIME M3YYEHHE COCTaBa W CTPOECHUS BEILECTB,
3aBUCUMOCTH KX CBOWCTB OT CTPOCHUS, MPOTHO3UPOBAHUE CBOKCTB BEILECTB,
HCCIEAOBAaHUE  3aKOHOMEPHOCTEH XMMHYECKUX IMPEBpallleHUul U IyTeu
YIPABICHHUS UMH B LESAX MOJIYYEHHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHMYECKON XMMHUHU COCTABIISIET aTOMHO-
MoJeKysipHoe yuenue, Ilepuonnueckuii 3akon [I.M. MeHneneeBa ¢ KpaTkKuMu
CBEJCHUSAMH O CTPOCHUM aToOMa, BUJAX XMMHYECKOW CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAHU XUMHUYECKUX PEAKIUI

KonTpons

B cootBerctBum ¢ IlonoxkeHueM o cucTeMe OLEHUBAHMS y4eOHBIX JTOCTHUIKEHUH
oOyuaronuxcst MOBY «Cscberporickass COII No2y

[Tepeuens yuebnukoB (YMK) u mocoOuii, KoTopbie
HE00XO0IMMO UCTIOIB30BaTh JIJIsl 00ecTeueHus
peanu3aiuy TporpaMMel

1. Asrtopckas yuebHas nporpamma O.C.I"abpuensn «[IporpaMMa 0CHOBHOTO
obmero oopazoBanusi. Xumus. 8-9 kimacce». M.: IIpoda,2012. (PI'OC)

2. Tabpuensn, O.C. Xumus. 8 kiacc: yueOHUK i 00111e00pa30BaTeIbHbIX
yupexxaenunit /O.C. ['abpuensn.-2-e uzn. crepeorurt.- M.: [Ipoda, 2013.-286 c.

3. B.B. Epemun, H.E. Ky3smenko, B.B. JIynun, A.A. Ipo3nos, B.W. Tepenun
[Tporpamma kypca xumuu s 8-11 kimaccoB o01eo0pa3oBaTeIbHBIX
yupexaenuil. — M.: JIpocga, 2008.

4. B.B. Epemun, H.E. Ky3bmenko, B.B. Jlynun, A.A. JIpo3noB. Xumus. 9 ki.:
YyeOHuk 1y1st 001eodpa3zoBaTenbHbIX yupexaeauii. — M.: JIpoda, 2010.

5. Tabpuensn, O. C. Xumus B Tectax, 3agadax, ynpaxsenusx. 8— 9 ki. / O. C.
I'a6puensn, H. I1. Bocko6oitaukosa.-M.: [Ipoda, 20091 (35ekTpoHHast Bepcus)

6. Enunbie 0Opa3oBaTenbHbIE peCYpCHI ¢ caiiTa www. school-coolection.edu.ru
(eTMHOM KOJUIEKIIMU 00pa30BaTeIbHBIX PECYPCOB)




MYHUIHUIIAJBHOE OBIIEOBPA3OBATEJJIBHOE BIOJUKETHOE YUPEKTEHUE
«CACBCTPOUCKASA CPEJHSAA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne2y
BOJIXOBCKOI'O MYHUIIUIIAJTBHOI'O PAMOHA

[Tpunoxxenune Nel
k OCHOBHOM 00pa3oBaTeNbHOMN pOorpaMme

OCHOBHOTI'0 00IIIero 00pa3oBaHus,

YTBEPKIAEHHOU
[Tpukazom ot 01.09.2020r. Ne 141-oc

PABOYASA ITIPOTPAMMA
IO XUMMHUMH 8-9 ki1acenl

r. CaceCcTpoit
2020r.



I[lnanupyembie pe3yJbTaThl OCBOCHUS 00YUAKIIMMHUCH OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus npeaMera « XuMHUA»

JIMYHOCTHBIE Pe3y/ibTAThl 0CBOEHUSI OCHOBHOH 00pa30BaTe/IbHOM MPOrpaMMbl:

OCO3HaBaTh E€IMHCTBO M LEJIOCTHOCTb OKPYXKAIOLIETO MHUPA, BO3MOXKHOCTH €r0 I03HABAEMOCTH U OOBSICHHUMOCTH HAa OCHOBE JOCTHXKCHUH
HayKU;

IIOCTETNIEHHO BBICTPaMBaTh COOCTBEHHOE 1I€JI0OCTHOE MHUPOBO33pPEHHE: OCO3HABATh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM
YHCJIE U B PAMKAX CAMOCTOSITEJIbHOU JEATEIBHOCTH BHE LIKOJIBI;

OLICHUBATh KU3HEHHBIE CUTYAIIMH C TOUYKH 3pEHHsI 0e301acHOro o0pasa *KHU3HU U COXPAHEHHUS 3/J0OPOBbSI;

OLICHUBATbH SKOJIOTMYECKUM PUCK B3aUMOOTHOILIEHUH YEJIOBEKA U IIPUPOJIBL.

(GopMHUpPOBATh  3KOJOTMYECKOE MBIIUICHUE: YMEHHME OLICHMBATh CBOIO JAEATEIbHOCTh M TMOCTYNKH JPYIMX JIIOJAE€H C TOYKU 3PEHUS
COXpaHEHMsI OKPY’KaIOLIEeH Cpeibl - FapaHTa )KU3HM U OJaromnosyyus Jiroaei Ha 3eme.

MertanpeamerHsie pe3yabTarbl ocBoeHuss QOIl — ¢popmupoBanue yHuBepcaabHbIX yueOHbIX aeiicTeuii (Y'Y /).
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PeryasituBubie YY /|

. CAMOCTOSITEJILHO OTIPENIEISAT [EJIM 0O0YUYEHHUs, CTABUTh U (HOPMYIHPOBATH HOBBIE 3a/1a4d B yueOe 1 MO3HABATEIBHON JIEATETHLHOCTH,
pa3BUBaTb MOTHUBBI U MHTEPECHI CBOEH MO3HABATEIBHOM AeATEIbHOCTH. OOYUarowuticss CModicem:
aHAJIM3UPOBATh CYIIECTBYIOLIUE U IJIAHUPOBATh Oynyline 00pa3oBaTeNIbHbBIE PE3YJIbTaThI;
UIEHTU(DUIIMPOBATH COOCTBEHHBIEC MPOOJIEMBI U OTIPECIISTh TIIaBHYIO MTPo0IeMy;
BBIIBUTATh BEPCUU PEILIEHUs TPOOIeMbl, (POPMYIHPOBATH TMIIOTE3BI, IPEIBOCXUIIATh KOHEUHBIN PE3yNbTaT;
CTaBUTb LI€JIb AESITEIbHOCTU HAa OCHOBE ONPEIETICHHON MPOOJIeMBbl U CYHIECTBYIOIINX BO3MOKHOCTEH;
(dbopMynpoBaTh yueOHbIE 3aJa4M KaK I1ark JJOCTUKEHUS TOCTABJICHHON LEJIN JesITeIbHOCTH;
00OCHOBBIBATh 11€JIEBbIE OPUEHTHUPHI U IPUOPUTETHI CCHIJIKAMU Ha IIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAs JIOTUUECKYIO MOCIE10BATENbHOCTh
11aroB.

. CAMOCTOSITENIHO IJIAHUPOBATh MyTH JOCTUKEHHMSI 1I€JIeH, B TOM UMCIIe albTepHATUBHBIE, OCO3HAHHO BHIOMpATh Hanbosee A3 (HeKTUBHbBIE
CHocoO0BI pelIeHns: y4eOHBIX M MTO3HABATENbHbIX 3a1a4. O0yuarowuiics cmodxcem:
oTpeeNsATh He0OXOUMbIE IeWCTBHE(S]) B COOTBETCTBUM C yUE€OHOM M MO3HABATEIbHON 3a/1a4eil U COCTaBISATh AJITOPUTM UX BBINOJIHEHUS,
00OCHOBBIBaTh M OCYILIECTBIISITh BBIOOP HanOoiee 3pPEKTUBHBIX CIOCOOOB pelIeHusl y4eOHBIX U M03HABATEIbHBIX 3a/1a4;
OTIpeeNATh/HaXOUTh, B TOM YHUCIIE U3 MPEAJI0KEHHBIX BApUAHTOB, YCIOBHUS Ul BHIIOJHEHHS Y4eOHOI U MO3HABaTEIbHOM 3a7a4u;
BBICTpanBaTh )KM3HEHHbBIE TUIaHbI HA KPaTKOCPOUHOE Oynayiiee (3asBIsATh 1eJIEBbIe OPUEHTUPBI, CTABUTH a/IEKBaTHBIE UM 33/1a4H U
npeJiaraTh A€UCTBUS, yKa3biBasi © 000CHOBBIBASI JOTUYECKYIO MTOCIIEI0BATEILHOCTD IaroB);
BBIOMPATH U3 MPEATIOKEHHBIX BAPUAHTOB M CAMOCTOATENIBHO UCKATh CPE/ICTBA/PECYPCHI IS pEIIeHUs 3a/1a41/ TOCTHKEHUS 11ETIH;
COCTABJIATH IJIAH pelIeHHs! MPo0ieMbl (BBIIOIHEHUS IPOEKTA, POBEIEHUS UCCIIEIOBAHUS);
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OIIpEAEIATh NOTEHIMANIBHBIE 3aTPYAHEHUS [IPU PEILICHNN Y4EeOHOM U M03HAaBaTEIbHON 3aJaul U HAXOAUTh CPENICTBA AJI UX YCTPAHEHUS;
OIMCBIBATh CBOM OMBIT, 0OPMIISAS €ro JUIsl Iepeadu APYrUM JIF0ASM B BUJI€ TEXHOJIOIMH PELIeHHs NIPAaKTUYECKUX 3a/1a4 ONPE/IeICHHOTO
KJIacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIBHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

. COOTHOCHUTD CBOM JIEUCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH AEATEIbHOCTU B IIPOLECCE JOCTUKEHUS
pe3yibTara, OnpeAessaTh CIocoObl ISHCTBUN B paMKaX IIPEUI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOUIEHCS cuTyanuueil. Odyuarowuiicsa cmoxicem:

OIIpEIeNIATE COBMECTHO C IIE€AaroroM M CBEPCTHUKAMU KPUTEPUH IJIAHUPYEMBIX PE3yJIbTATOB U KPUTEPHH OLIEHKH CBOEH yueOHOM
JESTEIIBHOCTH;

CUCTEMATU3UPOBATh (B TOM YUCIIE€ BbIOUPATh IPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YJIbTATOB U OLEHKU CBOEH J1€ATEIbHOCTH;
OTOMpaTh MHCTPYMEHTHI JIJISl OLICHUBAHUS CBOCH JIEATEIbHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb CBOEH JeSITEIbHOCTH B PAMKax
MPEJIOKEHHBIX  YCIIOBUHM U TpeOOBaHUIA;

OLICHUBATH CBOIO ACSTEIbHOCTD, apPTyMEHTUPYS IPUUUHBI JOCTHKEHUS WM OTCYTCTBHS IIJIAHUPYEMOIO PE3YJIbTaTa;

HAXO/UTh IOCTaTOYHBIE CPEJICTBA JUIS BHIMIOJIHEHHS YI€OHBIX ACWCTBUI B M3MEHSIONICHCS CUTYalluy W/UITH IIPH OTCYTCTBUH IIAHUPYEMOTO
pe3ynbrara;

paboTasi o CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIYIO JESITEIbHOCTh HA OCHOBE aHAJIM3a U3MEHEHUH CUTYalluH JUIsl [TOJTyYSHHUSI
3aIllUIAaHUPOBAHHBIX XAPAKTEPUCTUK MIPOAYKTa/pe3ybTaTa;

YCTAHABJIMBATh CBA3b MEK/Y MOJYyUEHHBIMH XapaKTEPUCTUKAMU IPOAYKTA U XapaKTepUCTUKAMHU MPOLiecca AEITEIbHOCTU U IO 3aBEPIICHUN
JeSITeIbHOCTH MpeAiaraTh M3MEHEHNE XapaKTEPUCTHK Mpoliecca sl OJyYeHUs yIyYIIeHHbIX XapaKTePUCTHK POAYKTa;

CBEpATh CBOM JICHCTBHUS C LIEIIBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTENBHO.

. OLIEHUBATh MIPABUIILHOCTH BBIIIOJIHEHUS Y4eOHOU 3a7auu, COOCTBEHHbIE BO3MOXKHOCTH €€ perieHus. O0yuaowuiics cmoxcem:
OTIpeEIATh KPUTEPUU MPABUILHOCTHU (KOPPEKTHOCTH) BBIIIOJIHEHUSI yUeOHOM 3a1auu;

aHAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPUs JJis BBIIIOJHEHUS y4eOHOM 3a7auu;

CBOOO/THO TIOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXOS U3 LIEIM U UMEIOIIMXCS CPEJICTB, pa3inyast
pe3yiabTaT U CIIoCcoObl IEHCTBU;

OLIEHHMBATh MPOJYKT CBOEH JEATEIbHOCTHU IO 3a/IaHHBIM H/WJIM CaMOCTOSITEIBHO ONpEeAEeIEHHBIM KPUTEPUSM B COOTBETCTBUH C IIE€JIBIO
JeSITEIIbHOCTH;

000CHOBBIBATh JOCTHKUMOCTB II€JTH BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB M TOCTYIHBIX BHEITHUX
pecypcoB;

(buKCUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

. OBJIaJIEHUE OCHOBaMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELLIEHUI U OCYIIECTBIIEHNS OCO3HAHHOTO BBIOOpa B yueOHOM 1
NO3HABATENbHOU. OOyuarowuticss cmoxicem:

Ha0J10/1aTh ¥ aHAJTM3UPOBATh COOCTBEHHYIO YUEOHYIO U MI03HABATEIbHYIO JIEATEIbHOCTh U IEATEIbHOCTh APYTUX 00Y4aromUXCs B Ipoliecce



B3aUMOIIPOBEPKH;

COOTHOCHTB PEallbHbIE U INIAHUPYEMBbIE Pe3yJIbTaThl MHIUBUAYAIbHOW 00pa30BaTEeIbHON AEATEIBHOCTH U J€N1aTh BHIBOJIBL;
IPUHUMATD PELICHHE B y4eOHOW CUTYallud U HECTH 32 HErO OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OTIPENIeNATh IPUYMHBI CBOETO yCIieXa WM HeyCIeXa M HaXOAUTh CIIOCOOBI BBIXOJA U3 CUTYAIlMH HEYCIeXa;
PETPOCIIEKTUBHO OIPEIENATh, KAaKUe JEHCTBUS 10 PEHICHUIO y4eOHOM 3ajau HITH ITapaMeTphbl STHUX ACHCTBUI MPUBEIH K MOIyYCHHIO
UMEIOILETOCs MPOAYKTa YIeOHON JeATEIbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYJIALUH NCUXO0(PU3NOTOTHUECKUX/ SMOLMOHAIBHBIX COCTOSHUH U1l JOCTHKEHUS 3 (heKTa yCIIOKOSHHMSI

(ycTpaHeHUs SMOIMOHAIBHOW HAIPSKEHHOCTH ), d(hPekxTa BoccTaHOBICHUS (OCIa0IeHHs MPOSBICHUN yTOMIIeHU ), P (DeKTa akTUBU3ALIUN
(TIOBBIICHUS TICUXO(DU3UOTOTHIECKONH PEAKTHBHOCTH).

ITo3naBartenbHbie YY /|
1. YMenue onpenensth MOHATHS, CO3/1aBaTh 000OIIeHHsI, yCTaHABIUBATh aHAJIOTUHU, KJIacCU(PHUIIMPOBATH, CAMOCTOSTENILHO BIOUPATH
OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(bI/IKaIII/II/I, YCTaHaBJIMBAThb MPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTHUYCCKOC PACCYKACHHUC,
YMO3aKIIIOueHue (MHIyKTUBHOE, AETYKTUBHOE, [10 AaHAJIOTUH) U JIeNIaTh BBIBOJBL. O0)yYaowuiics cMoicen.:
nmoAOHUpaTh CJI0BA, COMOAUYMHEHHBIC KIIFOUEBOMY CJIOBY, ONPEEIISIONINE €ro MPU3HAKU U CBOMCTBA;
BBICTPANBATh JJOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA M COTIO{YMHEHHBIX MY CJIOB;
BBIICTISITH OOIIMIA MPU3HAK ABYX HJIM HECKOJIBKUX MPEIMETOB WU SIBJICHHM U OOBSACHATH UX CXOZCTBO;

O6’[>€,I[I/IH5ITB MNPpEAMCETHI U SABJICHUS B I'PYIIIIBI 110 OIIPEACIICHHBIM IIPU3HAKAM, CPABHHUBATD, KJ'IaCCI/I(bI/IHI/IpOBaTL u O606H_I8.TL (I)aKTLI n
SABJICHUA,

BBIIETISITh SIBJICHHUE U3 OOILEro psijia APYTUX sIBICHUN;

OTIpeIEIIATh OOCTOSTENLCTBA, KOTOPBIE MPEAIECTBOBAIN BOSHUKHOBEHHUIO CBA3U MEXY SBJICHUSMH, U3 3TUX O0CTOSATENbCTB BBIACIATH
OTpeeNsolIne, CTIOCOOHBIE OBITh MPUUMHON JTAHHOTO SIBJICHUS, BBISBIIATH IPUUUHBI U CIIEJCTBUS SIBJICHMUIA;

CTPOUTH PACCYXkJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM M OT YaCTHBIX SIBJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PAcCyKJIeHHE Ha OCHOBE CPAaBHEHMsI ITPEIMETOB U SIBIICHUM, BBIJIEIISAS IPU ATOM OOIIMe TPU3HAKH;

U3JIaraTh MOJIy4eHHYI0 HHPOPMAIIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;

CaMOCTOSITENIHO YKa3bIBaTh HAa MH(POPMAIUIO, HYK/IAIOIIYIOCS B IPOBEPKE, MpeAiararb U MPUMEHSTh CIIOCO0 MPOBEPKH IOCTOBEPHOCTH
uH(pOopMaLnu;

BepOaIM30BaTh SMOLIMOHATILHOE BIEYATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM,;

® OOBSCHATH SIBJIECHUS, IPOLIECCHI, CBA3M U OTHOIICHUS, BBISIBIISIEMbIE B X0O/1€ TO3HABATEIBHOM 1 HCCIEI0BATEIbCKOM 1eATEIbHOCTH

(MpUBOJUTH OOBSICHEHHE C U3MEHEHUEM (DOPMBI ITPECTABICHUS; OOBSACHSTD, AETAIUZUPYS MM 0000111as1; 00BACHATH C 3aJJaHHOM TOUKU
3peHus);

¢ BbBIIBJIATH U HA3BIBATH MIPUYUHBI CO6LITI/I}I, SABJICHUS, B TOM YHCJIC BO3MOXXHBIC /Hanboee BCPOATHBIC TPUYNHBI, BO3SMOYHBIC ITOCIICACTBUSA
3aJJaHHOM IMPHUYUHBI, CAMOCTOATCIIBHO OCYIICCTBIIASA HpI/IqI/IHHO-CJICIICTBCHHHﬁ aHaJInu3;
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ACJIaTh BBIBOJ HA OCHOBC KPUTHYCCKOI'O aHaJIn3a Pa3HbIX TOUCK 3pCHUSA, TIOATBCPIKIATh BHIBOJ COOCTBECHHOM apFYMeHTaHHefI NI
CaMOCTOATCIIbHO IMOJTYYCHHBIMHA JaHHBIMU.

. YMeHue COo3aaBaThb, IPUMCHATL U HpeO6pa3OBbIBaTL 3HAaKU U CUMBOJIbI, MOACIIU U CXEMBbI IJId PCIICHUA y‘IC6HLIX U I103HaBaTCJIbHBIX 3a1a4.

Obyuarowuiicst cmodicem:

0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET H/UIIH SIBIICHUE;

OTIPEJIENIATH JIOTUYECKHE CBSI3U MEXKAY NMPEIMETaMH W/WIIH SBJICHUSAMH, 0003HAYATh TAHHBIE JIOTHYECKUE CBSI3U C IOMOIIBIO 3HAKOB B CXEME;
co3J1aBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/ Uik SBICHHS;

CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCJIIOBUH 33aJ]a4M W/WJIHM CIIOCO0a €€ PeIICHHUS,

CO3/1aBaTh BepOaNbHbIC, BENICCTBCHHBIEC M HHPOPMAIIMOHHBIC MOJICTH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK OOBEKTA JIJIS
olnpezeneHus cnocoda peleHus 3aja4un B COOTBETCTBUU C CUTYaLIUEH;

Hp606paSOBLIBaTb MOJCJIHN C LICJIBIO BBIABIICHUA 06H_II/IX 3aKOHOB, OIMPCACIIAIOINX JaHHYO ITPEAMETHYIO O6J'IaCTB;

MIEPEBOJIUTH CIOXKHYIO IO COCTaBy (MHOTOACIIEKTHYIO) HHPOPMALIUIO U3 TpadguuecKoro wim GopMaTu30BaHHOTO (CUMBOJIBHOTO)
MIPE/ICTABJICHHS B TEKCTOBOE, M HA00OPOT;

CTPOUTH CXECMY, AJITOPUTM ﬂeﬁCTBHH, HCIIPABJEATh UJIM BOCCTAHABJIIMBATb HEU3BECTHBIN paHeC aJITOPUTM Ha OCHOBC HMCHOIICTOCA 3HAHUSA 00
O6’L€KT€, K KOTOpOMY IIPUMCHSCTCA aJITOPUTM;,

CTPOUTH AO0KA3aTCIILCTBO: IPAMOC, KOCBECHHOC, OT ITPOTHUBHOTO;

aHATM3UPOBATH/peIIEKCUPOBATH ONBIT Pa3pabOTKH U pean3alui YIeOHOTO MMPOEKTa, HCCIEIOBAHNUS (TEOPETHUECKOT0, IMITUPHUECKOTO0) Ha
OCHOBE IPEIIOKEHHOW TPOOJIEMHOM CUTYaINH, TOCTABICHHOW 1eJTN W/ 3aJaHHBIX KPUTEPHEB OLIEHKU MPOIYKTa/pe3yIbTara.

. CMbIcnoBOE uTeHue. Ob6yuarowuiics cmodcem:

HaXOJUTh B TEKCTE TpeOyeMyro HH(OpMaLKIO (B COOTBETCTBUU C LIETSIMU CBOEH JESITEILHOCTH);

OPHEHTHUPOBATHCS B COJCPKAHUN TEKCTA, TOHMMATH IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATH TEKCT;

yCTaHaBJIMBaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB,;

PE3IOMHUPOBATh INIABHYIO UCI0 TEKCTA;

peoOpa3oBbIBATh TEKCT, «IIEPEBOJS» €r0 B IPYTYI0 MOJAIbHOCTh, HHTEPIPETUPOBATh TEKCT (XYA0KECTBEHHBIN U HEXY10’KECTBEHHBIN —
y4eOHBIH, HAyYHO-TIOMYJIAPHBIHN, HH(OPMAIIMOHHBIH);

KPUTHYECKH OLIEHUBATh COepkKaHue U (hopMy TEKCTa.

. q)OpMI/IpOBaHI/IG " Ppa3BUTUC SKOJIOTMYCCKOTO MBINIJICHUA, YMCHUE IPUMCHATL €T0 B HO3HaBaT€J'IBHOI71, KOMMYHHKaTHBHOﬁ, COIIPIEU'II:HOﬁ

NpaKkTUKe U MpodeccHoHabHONW OpueHTAH. O0YUarowuiicss CMOACem:

OTIpe/IeIISATh CBOE OTHOLIEHHE K MPUPOIHOMN CPEE;

aHAJIM3UPOBATH BIMSIHUE YKOJIOTUUECKUX (PAKTOPOB HA Cpelly OOMTAHUS KUBBIX OPraHU3MOB;

IIPOBOAUTH IPUYHUHHBIN U BEPOATHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYalil;

MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIMH IIPU CMEHE ACUCTBUS OAHOTO (paKTOpa Ha JAeicTBUE APYroro GaxkTopa;
pacipoCTPaHATh IKOJIOTUYECKUE 3HAHUSA M YUaCTBOBATh B IPAKTHYECKUX JI€ax IO 3aIUTE OKPYKAIOIIEH CPEbl;



BBIPA)XKaTh CBOE OTHOLICHUE K IPUPOAE Yepe3 pPUCYHKHU, COUNHEHHSI, MOJIENIN, IIPOCKTHBIE PAOOTHI.

. Pa3Butne moTtuBanmum K OBJIaICHHUIO Ky.]'II:TypOﬁ AKTHUBHOI'O UCIIOJIB30BaHUA CHOBapeﬁ " JPYIrux MNOHMCKOBBIX CUCTEM. O6yttar0u;u12c;z

cmoorcent.

OIpCaAcCIIATh HGO6XOI[I/IMBIC KIJIFOYEBBIC ITIOMCKOBEIC CJIOBA U 3aITIPOCHI;

OCYIICCTBIIATH BBaHMOHefICTBHe C JJICKTPOHHBIMH ITOMCKOBBIMHU CUCTEMAMM, CJIOBAPAMMU;

(bOpMHpOBaTB MHO>XXECTBCHHYIO BI>I60pKy M3 IIOMCKOBLIX HCTOYHUKOB AJIsA O6’beKTI/IBI/I3aHI/II/I PE3YJILTATOB ITOUCKA,
COOTHOCHUTD ITOJTYYCHHBIC PE3YJIbTAaThl IIOMCKA CO cBOCH JACATCIIBHOCTBIO.

KommyHnukatusubie YY /|

. YMeHne OpPraHnu30BbLIBATH yqe6ﬂoe COTPYAHUYCCTBO U COBMCCTHYIO ACATCIILHOCTD C YUHUTCIIEM U CBECPCTHUKAMU pa6OTaTI) HHIUBUAYAJIILHO

U B I'pylIic: HaXO0auTb 06mee PCUICHUC U pa3pCilaTb KOH(I)J'II/IKTLI Ha OCHOBE COIJIACOBaHUS MO3UIUN U yde€Ta HHTCPECOB; q)OpMy.]'II/IpOBaTB,
ApTrYMCHTUPOBATh U OTCTAUBAaTh CBOC MHCHUC. O6yqai0u;uﬁc;l cmoorcem.!

OHpGZ[G.HHTB BO3MOXXHBIC pOJII/I B COBMGCTHOfI ACATCIIbHOCTH,

WUTpaTh OMPENECIEHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

MPUHUMATh TO3UIUI0 COOECEHMKA, TMOHMUMAs TMO3WIMIO JPYroro, pas3jinyaTh B €ro peyd: MHEHUE (TOYKY 3pPEHHs), J10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

OHpG[[GJIHTB CBOHU IIGfICTBPI?[ n IIGIZCTBPISI napTHepa, KOTOpble CHOCO6CTBOB8,JII/I NN HpeHﬂTCTBOBaHI/I HpOZIYKTI/IBHOﬁ KOMMyHI/IKaIII/II/I;

CTPOMTH NMO3UTHBHBIE OTHOILLIEHUS B IpoIlecce yueOHOW 1 O3HABATENbHOM J1eATENbHOCTH;

KOPPEKTHO ¥ apryMEHTUPOBAHO OTCTAaUBaTh CBOIO TOUYKY 3PEHMSI, B IMCKYCCHUM YMETh BbIIBUTaTh KOHTPAPTyMEHTHI, iepedpa3upoBaTh CBOIO
MBICJIb (BJ'I&I[GHI/IG MECXAaHU3MOM 3KBUBAJICHTHBIX BaMeH);

KpI/ITI/I‘-ICCKI/I OTHOCUTBCA K CO6CTBCHHOMy MHCHHUIO, C JOCTOHMHCTBOM HpI/ISHaBaTB OIJ_II/I60‘1HOCTB CBOCIo MHCHUA (eCJ'II/I OHO TaKOBO) nu
KOPPEKTUPOBATh €T0;

npeasaraTe albTepHATUBHOE pELICHHE B KOH(PIUKTHOMN cUTyalluH;

BBIIETISITH OOIIYIO TOUKY 3PEHUS B IUCKYCCHH;

JIOTOBApUBATHCS O MPaBUIIAX U BONPOCAX JJIsl OOCYK/IE€HUS B COOTBETCTBUU C MIOCTaBJICHHOM Mepe] rpynnoi 3a1avei;

OpraHI/ISOBLIBaTB yqe6Hoe B3aI/IMO,[[eI>'ICTBI/IC B rpyr[ne (OHpe,Z[eJ'I}ITB 06H.II/I€ ociu, pacnpe,uenHTL pOJ'II/I, I[OFOBapI/IBaTBC}I I[pyr C I[perM nuT.
1.);

YCTPaHATh B paMKax JHaJIora pa3pbiBbl B KOMMYHHUKAITUH, 00YCIOBIICHHBIC HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI COOECETHHIKA 3aJauH,
(GhOpMBI UK COZIEP KAHUS THAIIOTA.

. YMeHHE 0CO3HAaHHO HUCIO0JIb30BaTh PCUYCBLIC CPEACTBA B COOTBETCTBUU C 3aJadei KOMMYHUKAIIUU JJII BBIPAXKCHUSA CBOUX YYBCTB, MBICITIEH U

MOTpeOHOCTEN IS INTAHUPOBAHUS U PETYIISAINHI CBOCH JIeATeTbHOCTH; BIaJeHUE YCTHON U MUCbMEHHOW PEUbi0, MOHOJIOTHUECKOM
KOHTEKCTHOU peubto. O0yuaowuiicss cMoxicen:
OTIPEIEIIATh 3a/1a4y KOMMYHHKAITUU U B COOTBETCTBUU C HEH OTOMpATh PeUeBhIE CPENICTBA;



0TOHMpaTh U UCIIOJIB30BaTh PEUEBbIE CPEACTBA B IPOIIECCE KOMMYHHUKALIUU C JPYTUMHU JIIOABMH (IMAJIOT B TIape, B MAJIOH IpyMIe U T. 11.);
MPEJICTaBJIATh B YCTHOW WJIM MUCbMEHHOM (hopMe pa3BepHYTHIH IJIaH COOCTBEHHOM JESITEILHOCTH;

COOJTFOIaTh HOPMBI ITYOJIMYHON PEUH, PErilaMeHT B MOHOJIOTE U JIUCKYCCHU B COOTBETCTBHM ¢ KOMMYHHKATHBHOW 3aJ1a4eii;
BBICKA3bIBaTh M1 00OOCHOBBIBATh MHEHHUE (CY)KJICHUE) H 3alpalliBaTh MHCHHE ITapTHEpPa B paMKax JIMAJIora;

MPUHUMATD PEIICHUE B XOJ€ TUAIOTa U COIIACOBBIBATH €0 ¢ COOSCETHUKOM;

CO3/1aBaTh NMHCbMEHHBIC «KJIIMITUPOBAHHBIC» M OPUTHHAIBHBIC TEKCTHI C HCIIOIH30BaHHMEM HEOOXOUMBIX PEUCBBIX CPE/ICTB;
HCIIOJIb30BaTh BepOaIbHBIC CPEJICTBA (CPEACTBA JTOTUIESCKON CBS3H) JUISI BBIJICIICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
HCIIOJIB30BATh HeBep6aHLHBIC CpeI[CTBa WJIN HAT'JIAAHBIC MaTepI/IaJIBI, HOZ[I‘OTOBJIGHHLIC/OTO6paHHBIe 1ona pYKOBOI[CTBOM y‘II/ITCJISI;
JcJIaThb OHCHOHHLII;'I BBIBOJI O JOCTHUXKCHUHU LICIIN KOMMyHI/IKaI_[I/II/I HCHOCpe[[CTBeHHO I10CJIC SaBepIHeHI/ISI KOMMYHI/IKaTI/IBHOI‘O KOHTAaKTa "
000CHOBBIBAThH €T0.

. CDOpMPIpOBaHI/IC H Pa3BUTHC KOMIICTCHTHOCTHU B 00/1aCTH UCIIOIb30BaHU I/IH(I)OpMaL[I/IOHHO'KOMMYHI/IKaHI/IOHHBIX TEXHOJIOT UM (z[anee —

UKT). Obyuarowuiica cmoorcem:

[eJIeHANPaBICHHO UCKATh M UCIIOJIb30BaTh HH(OPMaIMOHHBIE PECYPChI, HEOOXOAUMBIE JIsl pEIICHUs YUeOHBIX U MPAKTUYECKUX 3314 C
nomoniwto cpeacts UKT;

BBEIOMpATh, CTPOUTH U UCIIOIH30BaTh aJICKBATHYIO MHPOPMAITMOHHYIO MOJICIb JIJIS TIepeadl CBOMX MBICIICH CPEICTBAMH €CTECTBCHHBIX H
(OpMaJIbHBIX SI3BIKOB B COOTBETCTBUHU C YCIOBHSIMU KOMMYHUKAIINH;

BBIIETISITH MTH(OPMAIIMOHHBIH acleKT 3a/1ayM, ONEepUPOBATh JaHHBIMHU, HCIIOIB30BATh MOJEIb PEIICHUS 3aauu;

UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIIOYAast BEIOOP aIeKBATHBIX 33/1a4€ MHCTPYMEHTAIBHBIX IPOTrPAMMHO-aNIapaTHBIX CPEACTB U
CEPBUCOB) JJIsl peIIeHUsI HHOOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 3aJ1a4, B TOM YHCJIC: BRIUMCICHUE, HATTUCAHUE TTUCEM,
COUMHEHUH, TOKIaI0B, pedepaToB, Co3/1aHne MPEe3eHTALUN U JIp.;

WCII0JIK30BaTh HH(POPMAIIUIO C YIETOM STUUYECKHUX U TPABOBBIX HOPM;

co37aBaTh MH(POPMAIIMOHHBIE PECYPCHI PAa3HOTO TUTIA U JJI PA3HBIX ayJUTOPUA, COOII0NaTh HHPOPMAITMOHHYIO TUTUEHY U TIPaBUIIa
MH(OPMaLMOHHON O€30MaCHOCTH.

Hpe}IMeTHI)Ie pe3yJbTaThbl

BbInyCKHUK HAYYHTCH BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHUThCS
XapaKTepu30BaTh OCHOBHBIE METOJBI MO3HAHUSA: HAOIIOJEHUE, U3MEpEHHE, |o BBIABATATb M TPOBEPIATH IKCIEPUMEHTAIBLHO
JKCIIEPUMEHT; TUIIOTE3bl O XUMHUYECKUX CBOWCTBAX BEILIECTB HA OCHOBE
OTHCHIBATh CBOMCTBA TBEPABIX, KHJIKHX, ra3000pa3HBIX BEIIECTB, BBLICIISS UX COCTaBa M CTPOEHMsA, MX CIHOCOOHOCTH BCTYyNaTh B
HX CYILLECTBEHHbBIEC [IPU3HAKY; XAMUYECKHE PEaKkLHUH, O XapakTepe M IPOAYKTax
pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKUX MOHATHH «aTOM», «MOJIEKYJIay, PA3IMYHBIX XUMAYECKUX PEaKINii;
«XMMHYECKMI  DJIEMEHT», «IIPOCTOE BEIIECTBO», «CJOKHOE BEIIECTBO», |® XapakTepu3oBaTb  BelleCTBA IO  COCTaBy,




«BAJICHTHOCTBY», «XMMHUYECKas peaKs», UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEILECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOpUH;

pasnuyaTth XMMUYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

OIIpeIeJIATh COCTAB BEUIECTB IO UX (hopMyam;

OIpeNIeNIATh BJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHMSIX;

OIPENeJIATh TUIl XUMUYECKUX PEAKIIHA;

Ha3bIBaTh IIPU3HAKU U YCJIIOBMS IPOTEKAHUS XUMUUECKUX PEaAKIIUil;

BBIABJIATH TIPpU3HAKHW, CBUACTCIBCTBYIOIIHWE O MNPOTCKAHWUU XUMHYECKOH
PCaKkuuu npu BBINTOJIHCHUN XUMHUYCCKOI'O OIIbITA,

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTABJISATh YPABHEHUS XUMUUECKUX PEAKIINI;

coOuroaTh Mpasuiia 6e30MacHoN paboThl IPU MPOBEICHUH OIBITOB;

I10JIb30BaThCs J1a0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

BBIYHCIIATE OTHOCUTENBHYIO MOJIEKYIIIPHYIO ¥ MOJISIPHYIO MacChI BEILIECTB;

BBIUUCIIATh MAacCOBYIO JOJNI0 XHMHYECKOTO JJIeMEeHTa 10 ¢opmyIe
COEIUHEHMUS;

BBIUUCIIATh KOJUYECTBO, OOBEM MM MacCy BEIIeCTBA IO KOJUYECTBY,
00bEMy, Macce peareHToOB MU MPOYKTOB PEaKIiH;

XapaKTCPU30BaTh (1)I/ISI/I‘IGCKI/IC N XAMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB!:
KHCJIOPOAA U BOJOPOJa;

NoJIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacrio3HaBaTh OMNBITHBIM IyT€M Tra3000pa3Hble BEIECTBA:
BOJIOPOJ;

pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

pacKpbIBaTh CMBICT TMOHATUN «TEIJIOBOM A(PQPEKT peakuun», «MOJSPHBINA
00BEMY;

XapaKTepU30BaTh (PU3NUECKHE U XUMUIECKHUE CBOWCTBA BOIBI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIUHCIISITH MAaCCOBYIO JIOJIIO pPaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPBI C ONPEACIIEHHOW MAacCOBOM JOJIEH PACTBOPEHHOTO
BELIECTBA;

KHCIIOPOJ,

CTPOCHHIO U CBOWMCTBAaM, YCTaHaBIUBAaTh MPUYHUHHO-
CJIEICTBEHHbIE CBA3U MEXIY JTAHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

COCTaBJISITh MOJIEKYJISIPHBIE M TOJHBIE HOHHBIC
YpaBHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOrHO3UPOBATH CHOCOOHOCTD BelIeCTBa
IPOSIBIISATh  OKUCJIHUTENbHBIE MM BOCCTAHOBHUTEIBHBIC
CBOWCTBA C YYETOM CTENEHEW OKHUCJIEHHUS JJIEMEHTOB,
BXO/JISIIINX B €r0 COCTaB;

COCTaBIIATH YpPaBHEHUSA peakuuu,
COOTBETCTBYIOILIUX I10CJIEIOBATEILHOCTU MPEBpAIlEHUN
HEOPraHUYECKUX BEIIECTB PA3IIUYHBIX KIACCOB;

BBIJIBUTaTh W TMPOBEPATH IKCHEPUMEHTAIBHO
TUIIOTE3bl O pe3yjbTaTaX BO3JCHCTBUS PA3IMYHBIX
(akTopoB Ha HM3MEHEHHE CKOPOCTH XUMHYECKOH
peakuuu;

UCIIONIb30BAaTh  NPUOOpPETEHHbIE  3HAHUS TS
9KOJIOTHYECKH TPAMOTHOTO TOBEICHHS B OKpPYXKArOIIeH
cpene;

HCIIOJIb30BaTh pUOOpETEHHBIE KJIFOUEBbIE
KOMIIETCHIIMM TPU BBITIOJIHEHUH TPOEKTOB U Y4eOHO-
UCCJEIOBATENbCKUX 33Jlad [0 H3YYEHUIO CBOMCTB,
CIOCOOOB IMOJIYYEHHUS U PacliO3HABAaHUs BEIIECTB;

OOBEKTHBHO  OIICHMBATh  WHPOPMAIUIO O
BEIIECTBAX U XUMHYECKUX MPOIECCaX;

KPUTUYECKH OTHOCUTBCA K  IICEBJOHAYYHOU
nHpopmanuy, HeTOOPOCOBECTHON peKilaMe B CPEICTBaX
MaccoBoi HH(OPMAIINY;

OCO3HaBaTh 3HAYEHHE TEOPETHYECKHX 3HAHUI IO
XUMUU JUTSI PAKTHYECKOU IeATeTbHOCTH YeJIOBEKa,

CO3/1aBaTb MOJEIM U CXEMbl JUIsl pelIeHus
yueOHBIX W  TO3HABATENbHBIX  3a7a4; IOHUMATh
HE00X0INMOCTh coOIroienus MpeANHCaHuH,
MpeJIaraéMbIX B HWHCTPYKIUSAX MO HCHOJIb30BAHUIO
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Ha3bIBaTh COCIMHEHHUS U3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

XapakTepU30BaTh (HU3MYECKHE M XMMHUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJICH;

ONpPEACNATh NPUHAMICKHOCTh BEMIECTB K  ONPEICICHHOMY  KIIACCY
COCIMHECHH;

COCTaBJISITh (POPMYIIbI HEOPTAHUUYECKUX COSAMHEHUIH M3YYCHHBIX KIIACCOB;

MPOBOJUTH OMbBITHI, MOJATBEPKIAIONIME XUMHUYECKHE CBOMCTBA HM3YYEHHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPbBI KUCIOT U LIENOYEH MO U3MEHEHUIO
OKpAaCKu MHJIUKATOPa;

XapakTepU30BaTh  B3aUMOCBSI3b  MEXAY  KJIacCaMH  HEOPraHUYECKUX
COCIMHEHHM;

packpsiBaTh cMmbich [lepuoguueckoro 3akona /.M. Mennaeneena;

OOBSACHATH  (PU3MYECKHH CMBICI aTOMHOTO  (TIOPSJIKOBOTO)  HOMEpa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIbl U MEpUoAa B NEPUOJUYECKON CHCTEME
J.1. Menneneena;

OOBSCHIATh 3aKOHOMEPHOCTH HM3MCHCHHS CTPOCHHS aTOMOB, CBOWMCTB
3JIEMEHTOB B IIpeiejiaX MaJIbIX MEPUOAO0B U IIaBHBIX MOATPYII;

XapaKTEepU30BaTh XUMHUYECKHE DJIEMEHTHI (OT BOJOpOJa 10 KaJblMsi) Ha
OCHOBE WX TMOJIOXKEHUs B mnepuoanueckord cucreme J[.M. MenaeneeBa wu
0COOEHHOCTEH CTPOEHUSI UX aTOMOB;

COCTaBJISITh CXEMBbI CTPOCHHSI aTOMOB TIepBbIX 20 3JIEMEHTOB MEPUOTUIECKOM
cuctemsl /.M. MeHaeneeBa;

pacKkpbIBaTh CMBICHT MOHSTHIA: «XUMHYECKAs CBSI3bY,
«QIIEKTPOOTPHULIATEITBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOUN PEUIeTKY;

OTIPENIEIATH BUJl XUMHUYECKOM CBSI3M B HEOPTaHUYECKUX COCTMHECHUSIX

n300pakaTh CXEMBbI CTPOCHHUSI MOJIEKYJI BEIIECTB, OOPa30BaHHBIX Pa3HBIMHU
BUJIAMH XUMHYCSCKUX CBI3CH;

PacCKpbIBaTh CMBICH MOHATHH «MOH», «KATHOH», «QHUOH», «IJIEKTPOIUTHI»,
CHEDJIEKTPOJIUTBDY, «AJEKTPOJIUTHYECKAsT JUCCOLMAIUN», «OKUCIUTENDY, «CTEIEHb
OKHCIICHHS «BOCCTAHOBHUTEIIbY, KOKHCICHUEY, «BOCCTAHOBIICHHE),

JIEKapCTB, CPEJICTB OBITOBOM XUMUH U JP.
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OTIpE/IETISATh CTEINeHb OKUCIICHHUS aTOMa 3JIEMEHTa B COCTUHEHUY;

PacKpbIBaTh CMBICT TEOPHUH JIEKTPOIUTUYECKON TUCCOLIUAIINN;

COCTaBJIATh ypaBHEHUS 3JIEKTPOJUTHUECKON AUCCOLUAIIMH KUCIIOT, IEI0YEH,
CoJIeH;

OOBSICHSITh CYIIHOCTh TPOIECCa DJIEKTPOIUTUYCCKONW JHUCCOIMANUU U
peakiii HOHHOTO OOMEHa;

COCTaBJISTh MOJHBIEC U COKPAIICHHbIC MOHHBIE YPABHEHUS PEaKIMK OOMEHa;

OTIpeEISATH BO3MOKHOCTh MMPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

MPOBOJMTH PEAKIMU, TOATBEPKIAIOIINE KAUeCTBEHHBIM COCTAB Pa3IUYHBIX
BEIICCTB;

OTIPEETSATH OKUCIIUTENb U BOCCTAHOBUTEID;

COCTaBJISITh YPAaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

Ha3bIBaTh ()aKTOPBHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOM peakinu;

KJ1acCU(UIUPOBATH XUMUYECKUE PEAKIIUU MO PA3IUYHBIM IPU3HAKAM;

XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOSHHUEM U CBOMCTBAMHU
HEMETAIIJIOB;

MIPOBOAUTH OIBITHI MO TOJIYYEHHUIO, COOMPAHUIO M U3YUYECHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOrO ra3a, aMMHaKa,

pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbBIC BEIISCTBA: YIVICKHUCIBIA Ta3 u
aMMUaK;

XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOSHHUEM U CBOMCTBAMH
METaJJIOB;

Ha3bIBAaTh OpPTaHMYECKHE BEMIECTBA MO WX (QopMysie: METaH, dTaH, dTUJICH,
METaHOJI, JTaHOJ, TJHWICPHUH, YKCYCHas KHCJIOTa, aMHWHOYKCYCHas KHCIIOTa,
CTeapuHOBAas KUCJIOTa, OJICMHOBAs KUCJIOTA, TITI0K03a;

OIICHWBATh BIHUSHUEC XUMHYECKOTO 3arps3HCHHS OKPYXAIOMIeH Cpelnbl Ha
OpTraHM3M YeJIOBEKa,

IPaMOTHO 00OpaIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HU

OTIpECIISATh BO3MOXKHOCTb MTPOTEKAHUS peakui HEKOTOPBIX
MIPEJICTAaBUTENICH OPTaHWIECKUX BEIIECTB C KHUCIOPOJOM, BOJIOPOJIOM, METAJLIAMH,
OCHOBAHUSIMH, TaJIOTEHAMH.
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COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KUIACC
(3 u 6 Hedenro; ecezo 102 u)

Beenenue (13 4)

XuMHsI — HayKa O BEIleCTBaX, UX CBOWCTBAaX U MpeBpalieHusx. [IoHATHe 0 XUMUYECKOM 3JIeMEeHTe U (hopMax ero CyliecTBOBAHUA:
CBOOOJHBIX aTOMaX, MPOCTBIX U CJIOXKHBIX BemecTBax. lIpeBparienus BemecTB. OTInYre XUMUYECKHX peakiuil oT pusnueckux sBienuii. Posp
XUMUU B KU3HH Y€IOBEKa. XeMODUIus U XeMopoOus.

Kparkue cBeneHunst 3 KICTOPUN BOSHUKHOBEHHUS U pa3BuTHs xumud. [lepuos anxumun. [lonsrue o punocopekom kamue. Xumus B X VI B.
Pa3Butne xumun Ha Pycu. Poib oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUM XMMHUECKOH Hayku - paboTsl M. B. JlomoHocoBa, A. M. Bytieposa, /1. U.
Menneneena.

XUMHYECKasi CHMBOJIMKA. 3HAKW XUMHUYECKUX JIIEMEHTOB M MPOUCXOXKICHHE UX Ha3BaHUH. Xumudeckue GopMyibl. HIEKCH U
Ko3ppuunenHTsl. OTHOCUTENBbHBIE aTOMHAs U MOJIEKYJISIpHasi Macchl. PacueT MaccoBoOi 101 XMMHUYECKOT0 3JIeMEeHTa 10 (opMyIie BElleCTBa.

[lepuoauueckas cucrema xumuueckux aiaemeHToB Jl. V. MenneneeBa, ee CTpyKTypa: MaJible U OOJIbIINE IEPUO/IbL, TPYIIIIBI U MOATPYIIIIBI
(rmaBHas u nobouHas). [lepuonuueckas cucremMa Kak ClipaBOYHOE 1OCOOME AJIs TOTYUYEHUS CBEICHUI 0 XUMHUECKUX JIEMEHTaX.

Pacuyernsle 3anaun. 1. HaxoxxaeHne oTHOCUTENBHON MOJIEKYJIIPHOM Macchl BELECTBA 10 €r0 XUMUYECKOH popmyre. 2. Briunciienne MmaccoBoi 1011
XMMUYECKOI'0 3JIEMEHTA B BELECTBE 0 €ro (popmylie.

IIpakTuyeckue padorsl. 1. [IpaBmia TexHUKH 0€30NMACHOCTH MPU pabOTE B XUMHUYEeCKOM KaOuHere. [IpueMbl oOpamieHus ¢ 1abopaTopHbIM
000pyZI0BaHUEM U HarpeBaTebHbBIMU pubopamu. 2. Habmoaenus 3a n3aMeHeHUAMHU, IPOUCXOASIIMMHU C TOpsIIel CBEUOH, U X OIHMCaHUE.

Tema 1. AToMbI XUMHYECKHX 3J1eMeHTOB (13 1)

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMUYECKUX 2JIEMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUHN aTOMOB. Jl0Ka3aTebCTBA CIOKHOCTH CTPOSHUS
atoMoB. OmnbiThl Pesepdopaa. [lnanerapHas Moienb CTpOCHUS aTOMA.

CocraB aTOMHBIX sJIep: TPOTOHBI U HEUTPOHBL. OTHOCUTEBHAS aTOMHAs Macca. B3auMOCBSI3b MOHATUH «IIPOTOHY», «KHEUTPOH,
«OTHOCHUTEJIbHAsI aTOMHAsi Maccay.

M3menenue yucia mpoTOHOB B siIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX DJIEMEHTOB.
W3meHneHue yncna HEMTPOHOB B sApe aToMa - 00pa3oBaHue U30TONOB. COBpeMEHHOE OMpe/IeieHNe TOHITUS «XUMUYECKUH dTieMeHT». M30TombI Kak
Pa3HOBHIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO DJIEMEHTA.

DnexTpoHbl. CTpoeHHE DIIEKTPOHHBIX 000I0YeK aTOMOB XUMUYecKuX 1eMeHTOB Nel-20 nepuonnyeckoit cuctemsl 1. . Menneneesa.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[Tepuoauueckast cucrema Xxumudeckux 1aemeHToB Jl. V. MenneneeBa u cTpoeHUe aTOMOB: (PU3UUYECKUI CMBICI MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMepa IPyMIibl, HOMepa Mepuoja.

N3meHneHue yrcna 3eKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO JIEMEHTA - 00pa30BaHKE MOIOKUTETHHBIX U
OTpHUIIATENLHBIX HOHOB. MoHBI, 00pa3oBaHHBIC aTOMaMU METAVIOB U HEeMeTa/IoB. [[pUYnHbI H3MEHEHUSI METAITHYECKUX M HEMETATHYECKUX CBOMCTB
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B [IEPUO/IAX U Tpymmax.

O6pazoBanue OMHApHBIX coequHeHui. [TonsaTre 00 nOHHOI CBs3U. CXeMbl 00pa30BaHUs HOHHOM CBSI3H.

B3aumojeiicTBE aTOMOB XUMUYECKUX AIEMEHTOB-HEMETAIOB MEX 1y COO0M - 00pa3oBaHUEe ABYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.
KoBasieHTHast HEMOJIsApHAs XMMHYECKas CBSA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMysibl. B3anmoaelicTBre aTOMOB XMMUYECKUX IJIEMEHTOB-
HEMETAIIJIOB MEXAy c0o00ii - 00pa3zoBaHNe OMHAPHBIX COCIMHEHUN HEMETAUIOB. DJIEKTPOOTPUIIATEILHOCTD. [IOHITHE 0 KOBAJIEHTHOM MOJIIPHON CBSI3H.
B3anMoeiicTBre aTOMOB XMMHYECKUX 3JIEMEHTOB-METAUIOB MEXK/Ty CO00M - 00pa3oBaHNE METAUIMUECKUX KpUCTAIIOB. [IOHITHE 0 MeTauTMYeCcKOM
CBSI3M.

JdemoncTpaunu. Mozenu aTOMOB XMMUYECKHUX 3JIeMeHTOB. [leproanueckas cucrema xuMuueckux anemeHToB . . Menaeneena.

Tema 2. IIpocteie BemecTBa (9 u)

[TonoxeHne MeTaJIOB U HEMETAJIJIOB B IEPUOIMYECKON cCUcTeMe XUMUUYecKuX 3i1eMeHToB /1. 1. MeHieneeBa. BaxkHeiume npocThie BenecTsa
- METaJIIBI: JKeJIe30, ATFIOMUHUM, KallblUi, MarHui, HaTpuii, kanui. O0ure Gusndyeckre CBONCTBA METAJLIOB.

Baxwneiine mpocTeie BelecTBa - HEMETaJUIbl, 00pa30BaHHBIE aTOMAaMHU KHCIIOPO/Ia, BOJAOPOAa, a30Ta, cephl, pocdopa, yriepoaa. CriocoOHOCTb
aTOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB - AJUIOTPOMUs. AJIJIOTPOINHBIE MOAU(PHUKAIIUN KUCIopoaa, pochopa u
oJioBa. MeTajinueckne 1 HEeMETAINTHYECKHE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJLIbI U HEMETAJIIIBI.

[Tocrosinnas ABoraapo. KonuuectBo Bemectsa. Monbs. MosnsipHas Macca. MousspHbIii 00beM Ta3000pa3HbIX BellecTB. KpaTHble e AMHUIIBI
KOJIMYCCTBA BCIICCTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUUIMMOJIAAPHAA U KHUJIOMOJIAPpHAA MAacCcChbl BEIICCTBA, MI/IJIJII/IMOJISIpHI)If/i n KI/IJIOMOJISIpHBIf/'I O6’B€MBI
ra3o000pa3HbIX BEIIECTB.

PacueTs! ¢ uCTIOIB30BaHNEM MOHITHI «KOJUYECTBO BEIICCTBAY», «MOJISIPHASI MACCa, «MOJISIPHBIN 00BHEM Ta30B», «ITOCTOSHHAST ABOTaIpOy.
Pacuernsie 3anauu. 1. Berarcnenue MOJISpHON Macchl BEMIECTB MO XUMUYECKUM Gopmynam. 2. PacueTsl ¢ HCMOIb30BaHUEM MOHATUN «KOJHMYECTBO
BELIECTBA», «MOJISIPHAs Maccay, «MOJIAPHBI 00bEM T'a30BY, «ITIOCTOSIHHAsA ABOTaIpoO».

Jemouncrpauuun. [Tonydenue o3ona. O0pasipl 6€7I0T0 U CEPOro 0J0Ba, 6es1oro 1 kpacHoro ¢ocdopa. HekoTopsie MeTalIbl 1 HEMETAIUIBI
KOJIM4YECTBOM BemlecTBa 1 Mosib. Mojienb MossipHOro o6beMa ra3o00pa3HbIX BEIECTB.

Tema 3. CoeanHeHus] XHMUYeCKHX 3JieMeHTOB (18 4)

Crenenb okucienus. OnpeaeneHue CTeeHn OKUCIIEHUS DIIEMEHTOB 110 XUMU4Yeckoi popmyne coennnenus. CoctaBienue GopMyn OMHAPHBIX
COEIMHEHMH, 00IIMi cr1oco0 UX Ha3bIBaHMs. buHapHBIE COeAMHEHUS: OKCUIBI, XJIOPUIBL, CyIbpuasl u ap. CoctaBinenue ux popmyi. [Ipeacrasurenu
OKCHJIOB: BOJa, YIJIEKUCIIbIN T'a3 U HeralieHast u3Bectb. [IpeacTaBuTenu 1eTyunx BOJOPOAHBIX COEIMHEHU: XJTIOPOBOAOPOI U aMMHUAK.

OcHoBaHUsI, UX COCTAB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabmuiia pacTBOPUMOCTH THAPOKCHIOB U COJIEH B BOJIE.
[IpeacraBuTenu menouen: TMAPOKCUABI HATPUS, Kalnus U Kaiubius. [loHsTHEe 0 KauecTBeHHBIX peakuusx. Uuaukaropsl. U3mMeHeHue okpacku
WHJIUKAaTOPOB B LIEJIOYHOU Cpelie.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukarms kucnot. [IpeacraBureny KUCIOT: cepHasi, COJSIHAs U a30THas1. MI3MeHeHue okpacku
WHJIUKATOPOB B KUCIIOTHOM Cpejie.

Conm Kak Mpou3BOJIHBIE KUCTIOT U OCHOBaHUMU. MIX cocTaB u Ha3BaHuda. PactBopuMocTs cosield B Bojie. [IpencraBurenu coneit: XJopu1 HaTpHs,
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KapOoHat u GocdaT KambIHs.

AMopdHbIe U KpUCTAJUIMYECKHE BelecTBa. MeKMOJIEKy I pHbIE B3aUMOAECHCTBHSL. THIIBI KPUCTAJUIMYECKUX PELIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U METAJUIMYECKasd. 3aBUCUMOCTbh CBOMCTB BELIECTB OT TUIIOB KPUCTANIMYECKUX PEIIETOK. BemecTBa MoIEKyIsIpHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH ITOCTOSHCTBA COCTaBa JUJIsl BEIIECTB MOJIEKYJIIPHOIO CTPOECHHUS.

YucTele BemecTBa U cMecu. [Ipumeps! )KUIKNX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONMCTBA YMCTHIX BEIIECTB U cMecei. Mx cocTas.
MaccoBast 1 00beMHas1 10JIM KOMIIOHEHTa cMecHu. PacdeTsl, CBS3aHHbIE C CIIOIb30BAHUEM ITOHSITHS JOJISL.
PacuerHsle 3agauu. 1. Pacuer MaccoBoil 1 00bEMHOM JT0JIEH KOMIIOHEHTOB CMECH BeIIecTB. 2. BermcieHne MaccoBoii OJM BEIIECTBA B PACTBOPE 110
M3BECTHOM Macce pacCTBOPEHHOI'O BELIECTBA U Macce pacTBopuTelis. 3. BrrunciaeHne Macchel pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS, HEOOX OTUMBIX
JUISL IPUTOTOBJICHHUSI ONIPEAEIIEHHOM MacChl pacTBOpa C U3BECTHOM MAacCOBOM J0JIEH PAaCTBOPEHHOIO BEILECTBA.
Jemoncrpanuu. O6pa3ibl OKCUJOB, KUCIOT, OCHOBaHUHN U coliell. MoJienn KpUCTaIIMUeCKUX PEeLIeTOK XJI0pHIa HaTpUs, aiMa3a, OKCU1a yriiepoaa
(IV). B3psiB cmecu Bojiopo/ia ¢ Bo3ayxoM. CriocoObl pa3aeieHus: cMecei, TUCTUILISIUS BOJIbI.
JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3ljaMH BEIIECTB Pa3HbIX KJIACCOB.
2. Pa3nenenue cmeceil.
IIpakTuyeckne padorel. 3. OuncTKa NOBApPEHHON COJIU.

Tema 4. U3meHeHus1, mpoucxoasmue ¢ Bemecrsamvu (19 u)

[lonsTHe sIBIEHNHN KaK U3MEHEHUH, IPOUCXOASIIUX C BEIECTBAaMU. SIBJIEHNUS, CBA3aHHbIE C U3MEHEHUEM KPUCTAIIIMUYECKOTIO CTPOSHUS
BElIECTBA MPU MOCTOSIHHOM €r0 cocTaBe, pu3ndeckue siBineHus. Pu3ndecKue siBICHUS B XUMHUH: TUCTHILIISIS, KPUCTAUIM3allks, BEIIapUBaHUe U
BO3TOHKA BEILECTB, IEHTPU(PYTHPOBAHUE.

SBneHus1, cBA3aHHBIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XMMUUYECKHE peakiuu. [Ipu3Haku n yciaoBHs IPOTEKaHUSI XUMUYECKUX PEAKIIUI.
[TonsiTre 00 5K30- ¥ SHAOTEPMHUUECKHUX PEeaKIUAX. Peakliny ropeHnst Kak 4aCTHBIN cilydail 9K30TepMUUECKHUX PEAKIMH, IPOTEKAIOIINX C BBIJCIIEHUEM
CBETa.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHE YpaBHEHUs. 3HaUeHHE UHIEKCOB U K03 duurenToB. CocTaBiaeHHE YPaBHEHUH XUMHUECKUX
peaKuui.

Pacuersl o xumMuueckuM ypaBHeHUsIM. PerieHne 3aja4 Ha HaX0XkK/IeHHEe KOJIMYECTBa BEILIECTBA, MAaCChl WIIM 00beMa MPOAYKTa PEAKIUH 110
KOJINYECTBY BELIECTBA, MACCE MM 00bEMY UCXOJIHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHIEM MOHATHS «10JIs1», KOTJIa MCXOJJHOE BEIECTBO JIaHO B
BHJIE pACTBOPA C 33JITaHHON MacCOBOM JI0JIEN paCTBOPEHHOI'O BEUIECTBA WJIM COJICPKUT OINPEIETECHHYIO JOJIF0 TPUMECE.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuil. Karanuzatopel. @epMeHTHI.

Peakuuu coenunenus. Katanurtuyeckue u HekataauTHueckue peakiun. O6patuMble 1 HeoOpaTUMbIE PEaKIIUU.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH Pl HANPSYKEHUI METAIUIOB, €70 MCIIOIb30BaHKE JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS
peaxkuuii Mex1y MeTajllaMd U pacTBOpaMu KHUCIIOT. Peakiinu BITECHEHUSI OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEH APYTUMHU METaJIJIaMH.

Peakiiun oomena. Peakiiuu HeliTpanu3anuu. Y CI0BUS MPOTEKAHUS peakluii oOOMeHa B pacTBOPax JI0 KOHIIA.

Tunel XUMHUYECKUX peakUuui (10 IPU3HAKY «UUCIIO U COCTAaB UCXOHBIX BEIIECTB U MPOAYKTOB peaklMK») Ha MpUMepe CBOUCTB BOAbI. Peakius

Pa3IoKEHUS - NEKTPONIN3 BOJbL. Peakiny coeTmHEHNs - B3aUMOJIEHCTBUE BOJBI C OKCUIAMU METAJIJIOB U HEMETaJIOB. [IoHATHE «THUIPOKCUIBIY.
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Peakuuu 3amenieHus - B3aMMOJIEHCTBUE BOJIBI CO IIETOYHBIMU U IIE€JI0YHO3EMENBHBIMY MeTajlIaMu. Peakiiuu oOMeHa (Ha mpuMepe ruapoiinsa
cynb(duaa amIOMUHUS U KapOu1a KaIbIlus).

PacuyerHble 3anauu. 1. Boluncienue o XMMHUYECKUM YPAaBHEHUSAM MAacChl MJIM KOJMYECTBA BELIECTBA 110 M3BECTHOM Macce WM KOJIMYECTBY BELIECTBA
OJTHOTO M3 BCTYNAIOLIUX B PEAKIMIO BEIIECTB UM MPOAYKTOB peakuuu. 2. BerunciaeHne Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOIYKTa peakilni,
€CJIM U3BECTHA Macca UCXOJIHOT'0 BEILECTBA, COAEPIKAIIETO ONPEAEICHHYIO JOI0 IpuMecei. 3. Bpiuncienue Maccsl (KOJIMYECTBA BELLIECTBA, 00bEMa)
MIPOJIYKTa PeaKklMM, €CJIM U3BECTHA Macca pacTBOpa U MaccoBasi J10Jis1 paCTBOPEHHOTO BEIIECTBA.

Jemoncrpauuu. [Tpumeps! pusnueckux sBieHui; a) miasienue napaduna; 6) BO3roHKa noja Wi OEH30MHOI KHCIIOTHL; B) pACTBOPEHUE
nepMaHrasata Kanus; r) 1udGy3us AyHIHCTHIX BEIIECTB C FOpsIIel JaMIOYKU HaKaauBaHUs. [IpuMepbl XUMHUYECKUX SBJIICHUN: a) TOPEHUE MarHus,
dochopa; 0) B3auMOIeiiCTBHE COJITHOM KUCIOTBI C MPAMOPOM HJIM MEJIOM; B) mojiydeHue ruapokcuaa meau (I11); r) pactBopeHue moay4eHHOro
TUAPOKCH/IA B KUCIIOTAX; 1) B3aumoeicteue okcuna menu (I1) ¢ cepHoit KUCTOTO PU HArpeBaHUM; €) Pa3JIoKEHHUE NIEPMaHraHaTa KaJIUs; )
B3auMO/ICIiCTBHE pa30aBIEHHbBIX KUCIOT C METAJIJIaMH; 3) pa3JIoKEHUE MEPOKCUAA BOJOPO/IA; 1) SIEKTPOIU3 BOJBI.

JlabopaTopHblie onbIThI. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI U CIIUPTA MO UCYE3HOBEHUIO MX Karleldb Ha (GUIbTpoBaibHON Oymare. 4.
OxucneHre Meu B IJIaMEHU CIIMPTOBKHU WK ropeiiku. 5. [lomyTHEeHHe U3BECTKOBOM BOJIbI OT BBILABIXAEMOI'O YIJIEKUCIIOro rasa. 6. [lonyuenue
YIIIEKUCIIOTO T'a3a B3auMOICHCTBUEM COJIbI M KUCTIOTHI. 7. 3amelenue Meau B pactBope xiopuaa meau (II) sxenezom.

IIpakTuyeckune padorsl. 4. [Ipusnaku xumMuueckux peakuuid. 5. [I[puroroBienre pacTBopa caxapa U OIpEACICHEe MAaCCOBOM JI0JIM €r0 B PaCTBOPE.

Tema 5. PacrBopenne. PactBopbl. CBoiicTBa pacTBOpPOB 3J1eKTPOJUTOB (29 1)

PacTBopenue kak ¢pusnko-xumuueckuii npouecc. [lonsatue o ruaparax u kpucramioruaparax. Pactsopumocts. Kpubbie pacTBOpUMOCTH Kak
MO/IEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMIleparypbl. HachllieHHbIE, HEHACBIILIEHHbIE U IEPECHIILIEHHbIE PACTBOPBI. 3HAUCHHE
pPacTBOPOB JUIsl MPUPOJBI U CENBCKOIO XO3sIHCTBA.

[TonsiTHEe 00 31EKTPONUTUYECKON JUCCOLMALUU. DIIEKTPOJIUTHI U HEANIEKTPOIUTHI. MeXaHu3M JUCCOLMAIUH 3JIEKTPOIUTOB C Pa3InIHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTeneHb eKTPOIUTHYECKOH qucconanni. CUIIbHBIE U C1a0ble JIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH INEKTPOIUTUYECKON Juccounanuu. loHHble ypaBHEHUs peakiuil. Y cloBUs NPOTEKaHUs peakuiu oOMeHa
MEXy 2JIEKTPOJIUTAMHU 10 KOHLIA B CBETE MOHHBIX MPECTABICHUM.

Knaccudukaims HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUH JIEKTPOIUTUYECKON AUCcoUai. MoseKyIspHbIe U
HMOHHbBIE YpaBHEHUS peakluii KuciaoT. BzaumozeiicTBue KUCIOT ¢ MeTaJUIaMH. DJIEKTPOXUMHUYECKHUH psijl HallpsHKeHUH MeTalioB. B3anMopeiicteue
KHCJIOT ¢ OKCHJIaMH METAJIJIOB. B3auMOoENCTBUE KUCIIOT C OCHOBAHUSAMH - PEAaKLMs HEUTpaln3auuy. B3auMmoaecTBue KUCIOT € COISIMHU.
Hcnonb3oBanre TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanwus, ux kinaccuukanus. Jucconuanys ocCHOBaHUN M UX CBOIMCTBA B CBETE TEOPUU DIIEKTPOIUTHUECKOMN TUCCOLIMALIUHY.
B3aumopeiicTBue 0OCHOBaHMI ¢ KUCIOTaMH, KUCIOTHBIMUA OKCUAAMHU U CoJIsiMU. Vcrionb3oBaHue TaOIUIIbl pACTBOPUMOCTH I XapaKTEPUCTUKU
XMMHUYECKHUX CBOMCTB OCHOBAaHUM. Pa3ioxeHne HepacCTBOPUMBIX OCHOBAaHUH MPU HarpeBaHUHU.

Conu, ux kiaccupuKanys U AUCCOLMAIMS PA3TMUHbIX TUIOB cosieid. CBOMCTBA cOjell B CBeTE TEOPUH DIEKTPOIUTHUECKOMN IUCCOMAIINU.
B3aumopeicTBue conell ¢ MeTalllaMH, yCJIOBUS IPOTEKAHUs ITUX peakuuid. BzanmozeiicTBue cosiell ¢ KUCI0TaMU, OCHOBAHUSMH U COJISIMH.
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Hcnons30BaHre TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKA XUMHUYECKUX CBOMCTB COJICH.

O60061eHue cBefieHnit 006 okcuaax, X KiaccupuKaluu U XUMAYECKUX CBOMCTBaxX. ['eHeTHuuecKue psaibl METaNIOB U HEMETAJLIOB.
['eneTnyeckast CBSI3b MEXKYy KJIaCCAMH HEOPTAHUYECKUX BEIIECTB.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCICHHE U BOCCTaHOBJIeHHE. Peakiiny HOHHOro oOMeHa U
OKHUCJIUTEIHHO-BOCCTAHOBUTEbHBIE peakiuu. CocTaBiIeHUE YPABHEHHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOAOM SJIEKTPOHHOTO
OanaHca.

CBolicTBa IPOCTHIX BEIIECTB - METANIOB M HEMETAJUIOB, KUCIIOT M COJICH B CBETE MPECTABICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
IpolLeccax.

JdemoncTpauuu. VcribiTanue BEIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCT. JIBH)KEHHE OKPALIEHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.
3aBUCHUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTpaluu. B3anMoelicTBre IMHKA C Cepoid, CONsHOM KucnoTo, xmopuaom meau (1I).
I'openne marnus. BzaumoneiictBue XJIOPHOUW U CEPOBOIOPOJHOMN BOJIBI.

JlabopaTopHublie onbIThI. 8. Peakiuu, xapakTepHbIe /Uil pACTBOPOB KUCIIOT (COJITHOM MK cepHOil). 9. Peakuuu, XxapakTepHble 17151 paCTBOPOB
miesnoyeit (ruapokcuaoB Hatpus uiu kanus). 10. [lomydenne u cBoiicTBa HEPACTBOPUMOTO OCHOBaHUSs, Hanpumep rugpokcuna meau (I11). 11. Peakiuu,
XapakTepHbIe AJI1 PacCTBOPOB coliel (Hanpumep, A xyuopuaa menu (I1)). 12. Peakiuu, xapakTepHble Ui OCHOBHBIX OKCUIOB (HampuMep, Uik OKCHIa
kanbius). 13. Peakiuu, xapakTepHble 111 KUCIOTHBIX OKCHJIOB (HAMIpUMED, IS YIJIEKUCIIOTO rasa).

IIpakTuyeckne padoTel. 6. Peakuiun nonnoro ooMena. 7. CBOHCTBa KMCIIOT, OCHOBaHHMH, OKCHJIOB U COJICH.

O606menue (1 9)
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TEMATHYECKOE IINTAHUPOBAHMHE (8 knacc)

No Hassanue teMEbl KomnuectBo yacos [Ipaktuueckue | KoHTponbHbIE
paboThI paboThI

1 BBenenue 13 2

2 | ATOMBI XUMHAYECKUX DIIEMEHTOB 13 1

3 | IIpocTeie BemecTBa 9 1

4 | CoennHeHus XUMHUYECKUX 18 1 1
3JIEMEHTOB

5 | I3MeHeHHs, TPOUCXOASIIHE  C 19 2 1
BELECTBAMU

6 | PactBopenue. PactBopsl. CBoiicTBa 29 2 2
PacTBOPOB JJICKTPOIUTOB

7 | O600ueHne 1

BCEI'O 102 7 6
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COJAEPKAHUE U3YYAEMOI'O KYPCA

9 KJIACC
(2 u 6 Hedenro; 6ceco 68 u)

Beenenne (3 1)

BBoansiit uncrpykrax no T.b. XapakrepucTuka 3j1eMeHTa M0 €ro MOJ0KEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKHUX deMeHToB J[. U.
MenneneeBa. CBoiicTBa OKCHI0B, KUCJIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUH IEKTPOIUTUUYECKOMN TUCCOLMALIUU U TPOLECCOB OKUCIIEHMUSI-
BOCCTaHOBJICHUS. | eHeTHUECKHE PsIbl METaJJIa 1 HEMeTaslIa.

Tema 1. Crexuomerpusi. KosinuecrBeHHble oTHOIeHUs B XumuH (11 1)

Pacuersl mo xuMuueckuM (opmysiaMm — HaXO0XKJIEHHE MacCOBOM J0JNM 3J€eMEHTa B COeAMHEHUH. BbiBoa (opmyinbl coeauHeHus. Moibp —
€IMHHLIA KOJIMYECTBA BEILECTBA.

3akoH ABorajipo. MossipHbIil 00beM HeanbHOro raza. AGCOIIOTHAS U OTHOCUTENbHAS IJIOTHOCTh ra30B.

Pacuersl no ypaBHeHMsIM peakuuil. Boruncinenue mMacchbl, o0beMa WM KOJIMYECTBA BEIIECTBA IO M3BECTHOM Macce, 00beMYy WIH KOJIMYECTBY
BEIIECTBA OJHOI'0 U3 peareHTOB WK MPOIyKTOB. PacueTsl 00beMHBIX OTHOILEHHH ra30B B PEaKLIUsX.

PacueTsl 10 ypaBHEHHsM peakluil B ciydae, KOIZla OJHO M3 BELIECTB HAaXOIUTCS B HEAOCTAaTKe. BbIUnCiIeHME MACCBHI OJHOIO M3 IIPOJYKTOB
peaxIuu 0 Macce HCXOIHOTO BEILECTBA, COAEPIKAIIErO ONPEAEIECHHYIO J0I0 IPUMECEN.

Brixon xumunyeckoii peakiuu. OnpeneneHue BbIXoa.

JleMoOHCTpalMOHHbIEe ONBITHI. [I0Ka3 HEKOTOPBIX COEMHEHUH KOJIMYECTBOM BellecTBa 1 Moiib. JleMoHCTparus MoJIIpHOro 00beMa U1ealbHOT0
rasa.

Tema 2. Xumuueckas peakuusi (12 1)

Teopust >MEeKTPOTUTHUECKON AUCCOIMAIMHA. DIEKTPOIUTHI U HEDNEKTPOIUTHI. J(ucconuanusi KUCIOT, colieit U ocHoBaHUil. CullbHbIE U ciadbie
anekTposutThl. Ctenens aucconunanuu. MoH ruapokconus. JJoOHOpHO-aKIENITOPHBIM MEXaHU3M 00pa3oBaHUs KOBAJEHTHOW CBs3U. Peakiuu MOHHOTO
oOMeHa U ycioBHsI UX TpoTekaHus. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. [Ipoiiecchl OKUCIIEHUS-BOCCTAHOBICHHUS.
CocraBiieHne 3JIeKTPOHHOT0 OanaHca. TUMNYHbBIE OKHCIUTENN U BOCCTAHOBUTEIIH.

[TpuHIMT ASHCTBHUSI XUMHUUYECKUX UCTOUYHUKOB TOKA. DieKTponu3. TermnoBoit a¢dekt xumuueckoil peakuuu. [IoHATHE 0 CKOPOCTH XUMUYECKOM
peakuuu. KaranuzaTopsl.

Krnaccudukanus XMuMHYECKUX PEAKIIHA 10 pa3InYHBIM MTPU3HAKAM: U3MEHEHHUIO CTENIEHH OKUCICHHUS XUMUYECKUX JIEMEHTOB, TOTJIOMICHUIO UITU
BBIJICJICHUIO DHEPTUH, HATMYHIO WIIM OTCYTCTBHUIO KaTaJIM3aTOpPA.
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JleMOHCTpalMOHHBIE ONBITHI. DJIEKTPOIIPOBOIHOCTD BOJBI M BOJAHBIX PACTBOPOB PAa3IMUHBIX COSAUHEHMN. PaznojkeHue nuxpomara aMMOHMSL.
DK30TepMUYECKHEe U IHAOTEPMUUYECKUE peakiuu. BrnusHue pasnuyHbix (PakTopoB (TemMmeparypa, KOHIEHTpAIUs, CTENEeHb M3MEIbUYEHHUs TBEPIOTO
BELIECTBA) HA CKOPOCTb B3aUMO/IEHCTBUS LIMHKA C COJISTHOW KMCIIOTOM.

JlabopaTopusbie onbIThbl. 1. IlpoBenenue peakuuii oOMeHa B pacTBOpax 3JEKTPOdHUTOB. 2. OmpeseneHue KUCIOTHOCTU Cpelbl PacTBOPOB
pasznuyHbIX BemecTB. 3. KatanuTuueckoe pasiiokeHue NepoKCcHaa BoI0Opoa.

IIpakTnyeckue padorpl. 1. DKciepuMeHTaNIbHOE PEIICHHE 3a/1a4 110 TeMe «DIEKTPOIUTUYECKAS JUCCOLHAITHS.

Tema 3. Hemeramwisl (21 1)

OO01mmas xapakTepucTHKa HEMETAJUIOB: TIOJIOKEHUE B epuoaudeckoii cucteme /1. M. MenaeneeBa, 0cOOEHHOCTH CTPOSHUS aTOMOB,
3IEKTPOOTPULATENIBHOCTh KaK MEpa «HEMETAITIMYHOCTHY, PSIJ 3JEKTPOOTPULIATEIbHOCTH. KpHucTamuyeckoe CTpoeHue HEMETAJIOB - TPOCTBIX
BeulecTB. Ayuotponusi. dusnueckue cBoiicTBa HeMeTaIoB. OTHOCUTEIBLHOCTD MOHITUH «METAILD, «HEMETaILI».

O0mas xapakrepucTuka rajoreioB. Ctpoerue atoMoB. [IpocTeie BemecTBa, UX pu3nyecKue U XuMuieckre cBoicTBa. OCHOBHBIE
COEIMHEHMS TaJOre€HOB (IaJOreHOBOJOPO/Ibl U FaJIOTeHU/Ibl) UX cBoicTBa. KauecTBeHHas peakuus Ha Xjaopua-uoH KpaTkue cBesneHus o xjaope, Opome,
dTope u noze. [IpumeHeHne raloreHoB U UX COSIUHEHHIMA
B HAPOJIHOM XO3S5HCTBE.

Cepa. CrtpoeHue aToMa, allJIOTPOIUS, CBOMCTBA U puMeHeHne pomoundeckoit ceprl. Oxcunsl cepsl (I1) u (VI), ux nmonyuenue, cBoiicta u
npuMmeHenre CepoBoOpoIHAs U cepHUCTast KUCIOTh. CepHasl KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HapOJHO xo3siicTBe. KauecTBeHHas peakius Ha
Cyib(aT-1oH.

A3ot. CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, NOIy4eHHEe U npuMeHeHue. Conu
aMMOHMsI, UX cBOMcTB U npumenenue. Oxcuabl azota (IT) u (IV). AzoTHas kucnoTa, ee cBoiicTBa U npuMeHeHue. HuTpaTsl 1 HUTpUTHI, TpolieMa ux
COJIEp’KaHusl B CEJIbCKOXO035MCTBEHHON MPOAYKIIMU. A30THBIE y10OpEHMUSI.

®ochop. CtpoeHue aToma, alJIOTPOIHs, CBOMCTBA 0e10oro 1 KpacHoro gocdopa, ux npuMmeHeHre. OCHOBHbIE cOeTMHEHU: OKCHT pochopa
(V), oprodochopras kuciora u pocharsl. DocopHbIe yI0OpeHHUS.

Yriaepoa. CtpoeHne aToma, alIOTPOIHSI, CBOMCTBA aJUIOTPONMHBIX Moauukanuii, mpuMmenenue. Oxcunsl yraepoza (II) u (IV), ux cBoiicta u
npuMmeHeHue. KauecTBeHHas peakius Ha yriekucislid ra3. KapOoHatsl: KanblUMT, COJa, MOTAIll, UX 3HAUYEHUE B IPUPOJIE U KU3ZHU YEJIOBEKA.
KayecTBeHHast peakiiyst Ha KapOOHAT-UOH.

Kpemuuii. CtpoeHue aroma, KpUCTAITIMYECKUM KpeMHUH, ero cBoicTBa U npumeHeHue. Okeun kpemuus (IV), ero npupoansie
pazHOBUAHOCTH. CHIIMKAThI. 3HAYEHNE COEUHEHUI KPEMHUS B )KUBOW U HEXXUBOU npupoe. IIoHATHE 0 CHIMKaTHOM TPOMBIIITIEHHOCTH.
JemoncTpanuu. OOpasiibl rajloreHoB - MPOCTHIX BellecTB. B3anmoeiicTBie raloreHoB ¢ HaTpueM, altoMUHAEM. BeiTecHeHue XjaopoM 6poma min
10J1a U3 pacTBOPOB UX cosiel. B3aumoaencTeue ceprl ¢ MeTallIaMH, BOJOPOJIOM U KHCIOpOIOM. B3anMoielicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ MeJplo. [loruornienre yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBiienue menu u3 ee okcuaa yriaem. O6pasiibl IpUpPOTHBIX
COeIMHEHUH xJ0pa, cepbl, hocdopa, yriepoaa, kpemuus. OOpa3ibl BaXKHEHIINX AJIs1 HAPOJHOTO XO35HCTBA CYIb(PaToB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasIkl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHble onbIThl. 4. KauecTBeHHast peakiyst Ha XJ10pua-uoH. 5. KadecTBeHHas peakuus Ha cynbdaT-uoH. 6. PacriosHaBanue coneil aMMOHUSI.
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7. [Tomyuenue yriIeKUCIIOTO Ta3a U ero pacrno3HaBanue. 8. KauecTBeHHas peakius Ha KapOoHAT-uOoH. 9. O3HAKOMIIEHUE C IPUPOAHBIMU CHIIMKATAMHU.
10. O3HakomIIeHHE ¢ TPOIYKIIMEH CHIMKATHON IPOMBIIIIICHHOCTH.

IIpakTuyeckue padorel. 2. [Tonmyyenne ammuaka u onsITel ¢ HUM 3. [lomydenue okcuaa yriepoaa (IV) u uzyuenue ero cpoiict. Pacno3naBanue
KapOoHaTOB. 4. DKCHEepUMEHTAIBHOE PelIeHue 3a1ad 1o Teme «HemeTamibny

Tema 4. Merajani (12 9)

[TonoxeHne MeTauIoB B IEPUOJUYECKON CUCTEME XUMUYECKUX 211eMeHTOB 1. 1. MenneneeBa. Mertanueckas KpUCTAIUINYECKAst pELIETKA U
MeTaJlIn4ecKasi Xumudeckas cBsizb. O0mue ¢pusnueckue cBoiicTBa MetauioB. CIuiaBbl, X CBOICTBA U 3HaUYE€HUE. XUMUYECKUE CBOWCTBA METAIJIOB KaK
BOCCTAHOBUTEJEH. DIEKTPOXUMUUECKUN Psil HAIIPSDKEHUH METAJIJIOB U €r0 UCIOJIb30BAaHUE JIJISl XapaKTEPUCTUKU XUMHUECKUX CBOWCTB KOHKPETHBIX
MeTaisioB. CocoObl MOTY4YeHHs] METaNIOB: TUPO-, TUAPO- U dNIeKTpoMeTautyprus. Kopposust MeTanioB u crnocoObl 60pHOBI C HEM.

O01mas xapakTepuCTHKA MIEeJOYHBIX MeTa/10B. Metael B ipupoze. Ooduiie cnocoOsl ux nonydenus. Ctpoenne aromoB. Lllenounsie
METaJIJIbl TPOCTHIE BEUIECTBA, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA. BakHelne coeAMHEHUS IEIOUYHBIX METAJJIOB — OKCH/JIbI, THIPOKCHIBI U
coiH (XJIOpHIBL, KapOOHATHI, CyNIb(aThl, HUTPATHI), HX CBOWCTBA U MPUMEHEHNE B HAPOAHOM X03s1iicTBe. KanuitHpie ynoOopeHus.

Oo6mas xapakrepucTuka Meta/LuioB || rpynnsl rnaBuoi noarpynmnel. Ctpoenue atomoB. Lllenouno3emenbHbIE METAIUIBI - IPOCTHIE
BEIIECTBA, UX (PU3MUECKUE U XUMUYECKHE CBOMCTBA. BaxHelIne COeAMHEHUS EI0YHO3EMETbHBIX METAJUIOB — OKCHUJIBI, THAPOKCUIIBI M COJTU
(xJopuabl, KapOOHATHI, HUTPATHI, CyNIb(aTel U PochaTel), UX CBONCTBA U IPUMEHEHHUE B HAPOTHOM XO3SHCTBE.

Amomunnii. Ctpoenue aroma, QU3NIECKUE U XMMUYECKHE CBOWCTBA MPOCTOro BemecTBa. CoeMHEHNS aTFOMIUHNAS OKCHJT M THIIPOKCH, UX
amdoTtepHbIii Xapaktep. Baxkneiime conu antomunus. [IpumeHenne aTloMUHUS U €T0 COeTMHEHUH.

2Keseso. Ctpoenue atoma, Gu3MUecKUe H XMMHYECKHE CBOMCTBA IPOCTOTO BemiecTsa. I enetnueckue pansl Fe?* u Fe3*. Kauectennnie
peaxrun Ha Fe?" u Fe3*. Baxneiimme comu xenesa. 3HaueHHe Kele3a, ero COeIMHEHNH 1 CIITaBOB B TIPHPOJIE M HAPOJTHOM XO03SHCTBE.
JemoncTpanun. OOpasipl MIETOYHBIX U IIEJI0YHO3EMENbHBIX MeTaiioB. O0pa3isl cruiaBoB. BanMmozeiicTBre HaTpusl, TUTHS U KaJIbLUs C BOJOM.
BsaumopeiicTBue HaTpus M MarHus ¢ KUCIOpoAoM. BzaumopeiictBue Metannos ¢ HeMeTanamu. [lomydenue runpokcunos xkenesa (1I) u (11I).
JlabopaTopublie onbIThl. 11. O3HakomiieHHne ¢ 0Opa3iiamMu MeTauioB. 12. BzauMoaeiicTBue METaIoB ¢ paCTBOPAMH KUCIIOT U COJICH.

13. O3nakomiieHue ¢ 00pasliaMu MPUPOJAHBIX COSTUHEHUI: a) HATpuUs; 0) KaNblMs;, B) ATFOMUHUS; T) kene3a. 14. [lonydyeHne ruipokcuia amroMUHUS U
ero B3aMMOJICHCTBHE C paCTBOPAMHM KHCIIOT 1 menoueii. 15. KauecTennble peakiuy Ha noHbl Fe?t n Fed*,
IIpakTnyeckue padoTpl. 5. DKCIIEPUMEHTATBHOE PEIISHUE 3a7a4 1o TeMe: «MeTanbh)

Tema 5. O06oOuIeHNe CBeIeHUIi 00 YJIeMeHTaX U HeOPraHW4YeCcKuXx BemniecTBax (3 1)
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB Y MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB COEMHEHUI DJIEMEHTOB.

Tema 6. Opranuueckue coequnenus (5 )

MHoroo0Opa3ue OpraHu4ecKUX BEIIECTB U UX KIaCCUPHUKAITHSL.
VYTII1eBOIOPOJBI U UX IPAKTUYECKOE 3HaueHue. [ IpupogHpie HCTOYHUKH YTII€BOAOPOAOB. BUabI yriaeBogOpOJHOTO TOILUIMBA U HKOJIOTUYECKHE
MOCJIC/ICTBHSI €70 UCIIOJIb30BAHHUSL.
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OTUIOBBIN CIMPT U YKCYCHAsI KUCJIOTAa KaK IPUMEPBI KUCIOPOICOAEPIKALUX OPraHNUYECKUX COETUHEHUM.

Kupsl. YrieBoasl (rr0ko3a, Kpaxmall, IeUii03a). bemku.

JlemoncTpanuu. Mojenu MoJIeKyJl MeTaHa B JPYTUX YrieBoA0poAoB. B3anumoseiicTBre 3TuieHa ¢ GpoMHOM BOJOW M pacTBOPOM IEpMaHTaHaTa
kanusi. OOpasipl 9TaHoNa U ruiepuHa. KauecTBeHHas peakiysi HAa MHOTOaTOMHbIE CIUPTHI. B3aumoielicTBUE TIII0KO3bl C aMMHUAaYHBIM PACTBOPOM
okcupaa cepedpa. KauecTBennas peakuus Ha Kpaxmail. Jloka3zaTelbCTBO HAIWYHS (DYHKIIMOHAIBHBIX TPYIIN B PACTBOPaX aMMHOKHUCIIOT. ['opeHue
OCJIKOB (IIEPCTH WJIM ITUYBUX TIephbeB). LIBEeTHBIC peakiu OEIKOB.

JlaGopaTopHble onbIThI. 16. M3roToBienue mozaeneit Monekyn yrieBogopoaoB. 17. ColicTBa rimuepuHa. 18. B3aumoseiicTBre rimroKo3bI C
ruapokcuaoM meau (I1) 6e3 HarpeBanus u npu HarpeBaHuu. 19. BzaumoaeicTBue Kkpaxmaia ¢ HOJa0M.

O600menue (14)
IloaBenenue UTOTOB 3a TOX
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TEMATHYECKOE IINTAHUPOBAHHE (9 knacc)

Ne HasBanue TeMbl KosmuecTBo yacos IIpaktnueckue | KoHTposabHBIE
paboThl paboThl

BBenenune 3 1

1 | Crexuomerpusi. KonudecTBeHHBIC 11 1
OTHOILIEHUS B XUMHHU

2 | Xumu4deckasi peaxius 12 1 1

3 | XuMusa HEMETAIIOB 21 3 1

4 | XuMHsa METAIIOB 12 1 1

5 | O6o061enue cBenenunii 00 3 1
JJIEMEHTaX U HEOPTAaHHUECKUX
BEIECTBAX

6 | OCHOBBI OPTaHUYECKON XUMUU 5

7 | O6oOmenue 1
BCET'O 68 5 6

.

AOKYMEHT MOANMNCAH
SNEKTPOHHOW NOAMUCHIO

CepTtudmkat: 009F383F900D57BA7600DC61F199E4F2B9
Bnapeneu: boromonosa VpuHa BuktopoBHa
HenctButeneH: ¢ 22.03.2023 go 14.06.2024
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