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1. Ilnannpyemblie pe3yabTAThI 00y4eHHUSI.
JINYHOCTHBIMHU pe3yJbTATAMH U3Y4EHUsS IpeaMera «XHUMUsS» ABISIOTCS CIEAYIOIINe

YMEHHSL:

1. OCO3HaBaTh €IMHCTBO M ILEJOCTHOCTh OKPYKAIOIIEr0 MHUpPa, BO3MOXXHOCTH €0
II03HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE JOCTUKEHHUH HAYKH;

2. IOCTENIEHHO BBICTPAaUBAaTh COOCTBEHHOE LIEIOCTHOE MHUPOBO33PEHUE: OCO3HABATh

HOTpe6HOCTb N TOTOBHOCTH K caM006pa303aHm0, B TOM YHUCJIC U B paMKax CaMOCTOSTEIbLHOMN
JCATCIIBHOCTH BHE IIKOJIBI,

3. OLIEHUBATh JKM3HEHHBIE CHUTYallMd C TOYKH 3peHHUs 0e30macHoro obpasza >KU3HU H
COXpaHEHUs 3I0POBBS;

4. OLICHUBATb YKOJIOTMYECKUN PUCK B3aUMOOTHOILICHUN YEJI0BEKA U IIPUPOIBI.

5. (bopMHpPOBaTh HKOJOTUYECKOE MBIIIICHHE: YMEHUE OIIEHUBATH CBOIO JEATEIBHOCTH M

MOCTYIIKU JPYTUX JIIOACH C TOYKHU 3PEHUSI COXPAHEHUsI OKPYKAIOIIEH CPe/Ibl - TapaHTa )KU3HH U
Oyraromosryuusi JIroIei Ha 3emiie.

MeTanpeamMeTHe pe3yJbTaThl.

MertamnpegMeTHble pPE3yibTaThl, BKJIIOYAIOT OCBOEHHBIE OOYYaIOUIMMMCA MEKIPEIMETHBIE
NOHATUST W  YHUBEpCAJIbHBIE Y4eOHbIE JeHCTBHS (pEryisATHBHBIC, II03HaBaTeNIbHBIC,

KOMMYHHUKATHBHBIE).

PeryasituBubie YY /|

1. VYMeHue caMOCTOATEIBHO ONPENEATh eI 00yUeHHsl, CTaBUTh U (HhOPMYIMPOBATH
HOBEBIE 33]]a4 B y4eOe U MO3HABATEeIbHON ICATEIIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOCH
IIO3HABATENIBbHOM JesTebHOCTH. OOyUaromMNics CMOXKET:

® aHANM3UPOBATH CYIIECTBYIOIIME M IUIAHUPOBATH Oyayliue oOpa3oBaTebHbIC
pe3yabTaTHI,

® JIeHTU(PULIUPOBATH COOCTBEHHBIE IPOOJIEMBI M ONPEAEIATH INIaBHYIO IPOOIIeMy;

® BBIJBUTaTh BEPCHU PEUICHUS POOIeMbl, (HOPMYITHPOBATH TUIIOTE3bI, TPEIBOCXHIIATD
KOHEYHBIN pe3ysbTarT;

® CTaBUTH 1IeJIb JEATEIbHOCTH HA OCHOBE OIPEENCHHON IPOOIeMbl M CYIIECTBYIOLIMX
BO3MOKHOCTEH;

e (QopmynupoBaTh ydeOHBIE 3afaydl KaK MIard JOCTIKEHHS TIOCTABICHHOW LENH
NeSITeTTbHOCTH;

e O00OCHOBBIBaTh IIEJI€BbIE OPUEHTUPBI U MPHUOPUTETH CCHUIKAMU Ha LEHHOCTH,
yKa3bIBas 1 000OCHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD I11AroB.

2. YMeHHe CaMOCTOSTENBHO TUIAHMPOBATH MYTH JOCTMDKEHUS IeJlel, B TOM YHCIIe
aJIbTepHAaTHUBHBIE, 0CO3HAHHO BBIOMpATh Hanbosee 3pPekTUBHBIE CLIOCOOBI PEIIeHUs YUeOHBIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e ompenensTh HeoOXoauMble JEHCTBHE(s) B COOTBETCTBUM C Y4eOHOM W
MO3HABATENBHOM 33a/jaueii U COCTaBIATh AITOPUTM MX BBITOJHEHHUS;

e 00OCHOBBIBaTh U OCYLIECTBIISITh BbIOOp Hanbosee 3 (HEKTUBHBIX CLIOCOOOB PELICHUS
y4eOHBIX U M03HaBaTEIbHbIX 33j1ay;

® OIpEeneNsiTh/HaX0IuTh, B TOM YHUCIIE W3 TPEJIOKEHHBIX BapUAHTOB, YCIOBUS JUIS
BBITNIOJHEHUS Y4eOHOM 1 O3HABATEJIbHOM 3aa4u;

® BBICTpauBaTh >KU3HEHHBIC IUIAHBI Ha KPaTKOCPOUYHOE Oyayiuee (3asBISATH IENIeBbIe
OpPHUEHTHUPBI, CTABUTH a/ICKBATHBIE UM 33/1a4H U NpeJyIaraTh AeHCTBH, yKa3biBas 1 000CHOBBIBAsS
JIOTHYECKYIO TTOCIIEIOBATEIHHOCTD I1aroB);

e BBHIOMpaTb W3  NPEVIOKEHHBIX  BApHMAHTOB W CAMOCTOSITEIbHO  HMCKaThb
CpeCTBa/pecypchl Ui PELICHUs 3a0a4H/TOCTUKEHUS LEIH;

® COCTaBIATh IUTAH peIIeHUS TPoOJeMbl (BBIMOJHEHUS TPOEKTa, IPOBEICHHS
WCCIICIOBAHMUS);

® OIpeaeNATh MOTEHIUAIbHBIC 3aTPYAHEHUS IPH PeLICHUH Y4eOHON U TO3HaBaTeIbHON
3aJaui ¥ HaXOAMUTh CPEICTBA JUIsl UX YCTPAHEHUS;



® ONUCHIBATH CBOM ONBIT, OohOpMIIsAs €ro Uisl IMepeJadyd JAPYIMM JIIOASM B BHUJC
TEXHOJIOTUH PEIeHHs] TPAKTUYECKUX 3ajjay OIPEeIEHHOIO KiIacca;

® IUIAHUPOBATb U KOPPEKTHPOBAaThb CBOI WHIMBUIYAIbHYIO 00pa30BaTEIbHYIO
TPAeKTOPHUIO.

3. YMeHME COOTHOCUTb CBOM JACHCTBUSL C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBIISATH KOHTPOJIb CBOEH AESITEILHOCTH B IPOLIECCE JOCTUKEHMSI PE3YJIbTaTa, OIPENEIATH
crocoObl JeHCTBUI B paMKax IPEUIOKEHHBIX YCIOBUM M TpeOOBaHUMN, KOPPEKTUPOBATh CBOU
JEHCTBUS B COOTBETCTBHH C U3MEHSIOIIEHCS cuTyarueil. O0yJaronuiicss CMOXKeT:

® OIpENeNsiTh COBMECTHO C IIEaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPHU OLIEHKU CBOEH y4eOHO! AeATeNbHOCTH;

® CHCTEMATHU3HpOBaThb (B TOM YHUCJIE€ BBIOMpPAaTh IPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIBTAaTOB U OLIEHKU CBOEH JESITEIbHOCTH;

e OTOMpaTh UHCTPYMEHTHI [yl OLIEHUBAHMS CBOEH JEATEIBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKaX MPEII0KEHHBIX YCIOBUN U TpeOOBaHUM;

® OILICHUBATh CBOKO JESATEIBHOCTb, APIryMEHTUPYS IPUYMHBI JOCTHKEHUS WU
OTCYTCTBHUS INIAHUPYEMOTO PE3YJIbTaTa;

® HAXOIUTh JIOCTaTOYHBIC CpPEICTBA JJIsl BBINOJHEHUS Yy4yeOHBIX JeicTBUM B
W3MEHSIOMICHCS CUTYallu W/WIH IIPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yIIbTaTa;

e paboTasi 10 CBOEMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO IESTEIbHOCTh HA OCHOBE
aHalu3a M3MEHEHUH CcUTyalluu Ui [OJIyY4eHHUs 3allJJaHUPOBAaHHBIX — XapaKTEPUCTHK
IPOIYKTa/pe3ynbTaTa;

® YCTAaHaBIMBAaTh CBSI3b MEXJYy IOJIYYEHHbIMH XapaKTEepUCTHUKaMM MPOJAYKTa U
XapakTepUCTUKaMM Tpoliecca AESITEIbHOCTH M IO 3aBEPLICHUU JEATEeNIbHOCTH IpeularaTbh
M3MEHEHHUE XapaKTEePUCTUK MpoLiecca sl OIYyYEHUS YIyUIIEHHbIX XapaKTePUCTUK MPOIYKTa;

® CBEpATb CBOM JACUCTBHUS C LIEIbI0 M, NP HEOOXOAMMOCTH, HCIPABIATH OLIMOKU
CaMOCTOSITENIBHO.

4. YMeHHe OLIEHUBATh MPABUIBHOCTH BBHIMOJIHEHUS Y4eOHOH 3amaud, cOOCTBEHHBIE
BO3MOYKHOCTH ee perieHusi. O0yqaromuiics CMOXeT:

® OMpeAensaTh KPUTEPUU NMPaBUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJHEHUS y4eOHOM 3a1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOIIETO UHCTPYMEHTAPHUS
JUUISL BBITIOJTHEHUS Y9eOHOM 3a/1auu;

e CBOOOJHO MOJB30BaThCs BHIPAOOTAHHBIMM KPUTEPUSMHU OLIEHKH U CaMOOIICHKH,
UCXO0/14 U3 1IeTTM U UMEIOIUXCS CPECTB, Pa3finyas pe3ybTaT U COCOOBI JeCTBUM;

® OIICHUBATh NPOAYKT CBOEH MJESATENBHOCTH MO 3aJaHHBIM H/WIK CaMOCTOSITEIBHO
OIpPEACIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

e 00OCHOBBIBaTh IOCTHKUMOCTD LIE€IH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELITHUX PECYPCOB;

e (QukcHUpoBaThb M aHAJIM3UPOBATh JWHAMHMKY COOCTBEHHBIX OO0pa30oBaTEIbHBIX
pE3yJIBTaTOB.

5. Bnmanenue ocHOBaMM CAMOKOHTpOJIS, CaMOOLIEHKHM, MPHUHATHUS pEIlIeHud U
OCYILECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTesbHOM. OOyyaromuiics CMOXKET:

e Ha0NIOJaTh W AHAIM3UPOBATh COOCTBEHHYIO YYEOHYI0 M  IO3HABaTEIbHYIO
JeSTeNIbHOCTD U IEATEIbHOCTD IPYrHX 00ydaroluxcs B Mpoliecce B3aUMOIIPOBEPKU;

® COOTHOCHUTb  pealbHblE W  IUIAHUPYEMBIE  pPE3yibTaTbl  MHIUBHUIYaJbHOU
00pa3oBaTeNbHON AEATEIBHOCTU U JIENIaTh BHIBOJIBI;

® IPUHHUMATH pPElIeHUE B Y4eOHOI CUTyallMi U HECTH 3@ HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO OIpeNessATh MPUYMHBI CBOETO yCIeXa WM Heyclexa W HaXOIHUTb
CHOCOOBI BBIXOJIa U3 CUTYAIlMH HEyCIeXa;

® DPETPOCIEKTUBHO OMNpPEAENsATh, KaKue JAECUCTBUS IO PEIICHUI0 y4eOHOW 3aJauM WM
napaMeTpbl 3THX JEHCTBUI MNpPUBETH K TMOJYYEHUIO HMEIOLIErocs MpOAyKTa Yy4eOHOM
JESTEIILHOCTH;



® JIEMOHCTPUPOBATH MPUEMBI PETYJSIUN MCUXO(PHU3UOTOTUIECKUX/ IMOIMOHATBHBIX
COCTOSIHMHM  Jiisi  gocTkeHus dddexra ycmokoeHus (YCTpaHEHHsS  SMOIMOHAIBHOM
HANPSDKEHHOCTH ), 2P deKTa BOCCTAHOBICHUS (OCIa0NCHHS TPOSBICHUNA yToMIeHHs ), ddhdexTa
AKTHUBM3AIMH (TOBBILICHUS IICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /[

6. VYmeHue ompenensTh MOHATUS, CO3AaBaTh OOOOIICHHUS, yCTaHABIMBATh AHAJIOTHUH,
KJIACCHU(UITUPOBAThH, CAMOCTOSTEIHHO BEIOUPATh OCHOBAHUS U KPUTEPUU JIJIsl KiIaccuPHUKaIuy,
yCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH JIOTMYECKOE pacCyXJeHue,
yMO3aKJIl04eHue (MHAYKTUBHOE, JIeTyKTUBHOE, TI0 aHAJIOTHH) U IeTaTh BBIBOABI. O0yJaronmiics
CMOXKET:

e 10AOUpPAaTH CI0BA, COMOYMHEHHBIC KIIFOUYEBOMY CIIOBY, OTIPEICISIOIINE €r0 MPU3HAKH
1 CBOMCTBA,;

e BhICTpaMBaTh JIOTMYECKYIO LIETIOYKY, COCTOSILIYI0 M3 KIIOYEBOIO CJIOBa H
COIOJAYMHEHHBIX €MY CJIOB;

® BBHIICIATH OOIMIMI TMPU3HAK JIBYX WM HECKOJIBKHX MPEIMETOB WM SBICHUH U
OOBSICHATH UX CXOICTBO;

e OO0BEAMHATH MPEAMETHl WM SBJICHUS B TPYNONbl MO OMPEIEICHHBIM IpU3HAKAM,
CpPaBHUBATh, KIACCH(PUIIUPOBATh M 0000IIATh (DAKTHI U SBJICHHS;

® BBIICIIATH SIBJICHUE U3 OOIIETO psijia IPYTUX SIBICHU;

® OmpeAensaTh O00CTOSATENbCTBA, KOTOpPbIE MPEIIIECTBOBAIM BO3HUKHOBEHMIO CBS3U
MEXy SIBJICHUSMHU, M3 DTUX OOCTOSATENHCTB BBLACHATH OIPEACTSIONINe, CIHOCOOHBIE OBITH
MPUYUHOW TAHHOTO SIBJICHUS, BBISIBIIAT IPHYUHBI U CJICJICTBUS SBJICHHIA,

® CTPOHUTH PACCYXKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT
YACTHBIX SBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOHUTH pacCyXIECHHUE HAa OCHOBE CPAaBHCHHS MPEIMETOB W SBICHUH, BBIICISS TIPH
ATOM O0IIUE IPU3HAKHY;

® y3Jarath MOJYYCHHYI0 HH(POPMAIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE pellaeMoi
3a]a4u;

® CaMOCTOSITETIbHO yKa3bplBaTh Ha HMH(POPMAIUIO, HYXKIAIOMIYIOCS B MPOBEPKE,
npeiarath ¥ MPUMEHSTEH CII0c00 TPOBEPKHU JOCTOBEPHOCTH MH(DOPMAIINH;

e BepOanM30BaTh SMOIMOHATIHLHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBIEHUS, TPOIECCHI, CBS3M M OTHOIICHHUS, BBISBISIEMbIE B XOJE
MO3HABATENILHON U MCCIIEI0BATENbCKON IeATeIbHOCTH (IPUBOJIUTH OOBSICHEHHE C M3MEHEHUEM
(dbopMBI IpeCTaBICHUS; O0BSICHATD, NETATU3UPYS WU 0000111as1; OOBICHATH C 3aJaHHON TOUKH
3peHus);

® BHUIBJISITH W HA3bIBaTh NMPUYHHBI COOBITHS, SBJICHHS, B TOM 4YHCIIE BO3MOXHBIC /
Haubosee BEpPOSTHBIE TMPUYHMHBI, BO3MOXHBIE TOCIHEACTBHUS  3a/laHHON  MPUYMHBI,
CaMOCTOSITENIbHO OCYILECTBIISIS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BHIBOJ HAa OCHOBE KPHUTUYECKOTO aHalIM3a pPa3HbIX TOUYEK 3pEHHS,
MOJATBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMEHTAlMedl WM CaMOCTOSITENIbHO MOJy4YeHHBIMH
JTAaHHBIMHU.

7. YMeHue co3aaBaTh, IPUMEHITh U MPeoOpa30BhIBATH 3HAKU U CUMBOIIBI, MOAETH U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U TT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMpeAeNsATh JOTUYECKUE CBSI3M MEXIY MpEeAMETaMH W/WIN SBJICHUSMHU, 0003HAYATH
JaHHBIE JIOTHYECKUE CBS3H C TTIOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIIN WU pealbHbIN 00pa3 MpeaMeTa U/UiH SIBICHUS;

® CTPOWTH MOJIEIB/CXEMY Ha OCHOBE YCIIOBUH 3a/1auu U/WJIU CIIoco0a ee pelnieHus;

e Co03/1aBaTh BepOalbHbIE, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJIENIN C BBIJIEJICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa /il OMNpeAeNeHUs crocoda pelieHus 3aJaydl B
COOTBETCTBUU C CUTYalLIUEH;



e peoOpPa3oOBBIBATE MOJEIM C IENBIO BBISABICHUS OOIIUX 3aKOHOB, OINPENENISIONIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® [EpPEBOJUTH CIOXHYIO IO COCTaBy (MHOTOACHEKTHYI0) WHGOpMAIMIO U3
rpadpuveckoro win (HopMaNnM30BaHHOTO (CHMBOJBHOTO) TPEACTABICHUS B TEKCTOBOE, W
Hao0opoT;

® CTPOMUTb CXEMY, AJIFOPUTM JAEUCTBUSI, UCTIPABIATH MM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJIrOpUTM HA OCHOBE HMEIOIIErocsl 3HaHHS 00 O0OBEKTe, K KOTOPOMY NPUMEHSETCS
QITOPUTM;

® CTPOMTb JI0KA3aTEIbCTBO: IIPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAIM3UPOBATH/PEe(IICKCUPOBATH OIBIT pa3pabOTKU M peaTn3alny yueOHOTO TPOEKTa,
UCCIIEIOBAaHMS (TEOPETUYECKOT0, AIMIIMPHUUECKOT0) HAa OCHOBE MPEIOKEHHOW MPOOIEeMHON
CUTYallU{, IOCTABJICHHOH L€ W/WIN 3aJJaHHBIX KPUTEPUEB OLIEHKHU MPOJYKTa/pe3yibTara.

8. CwmpicnoBoe ureHue. OOyJaroIMicsS CMOXKET:

® HAXOIUTh B TeKcTe TpeOyeMyro HMH(popMaluio (B COOTBETCTBUU C LEJSAMH CBOEH
JIESATEIILHOCTH ),

® OpUEHTHPOBATHCS B COJEPKAHUU TEKCTa, MOHUMATh LIEJOCTHBIM CMBICI TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® YCTaHABJIMBAaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, IPOLIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICI0 TEKCTA;

® 1peoOpazoOBbIBATh TEKCT, «IIEPEBOJIS» €T0 B IPYT'yIO MOJAIbHOCTh, UHTEPIIPETUPOBATD
TEKCT (XYIOKECTBEHHBI M  HEXYAOXKECTBEHHBbIH — Y4eOHBIH, Hay4YHO-TIOMYJIAPHBIH,
uHbOpMaMOHHBIH, TeKCT non-fiction);

® KPUTHYECKU OLIEHUBATh COJAEpKaHUE U (OPMY TEKCTa.

9. ®opmupoBaHHE U PA3BUTUE IKOJOTHUECKOTO MBIIUICHUS, YMEHHE TPUMEHSTH €TO B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAJIBHOM MpakTHKE U  HpoQecCuOHaTIbHON
opuenrarun. OOy4JaroMiics CMOXKET:

® OIpEeIeNATh CBOE OTHOLICHUE K PUPOIHON CpeIe;

® aHAJIM3UPOBATh BIIMSHUE SKOJIOTMYECKUX (DAKTOpPOB Ha cpeny OOWUTaHMS KHUBBIX
OpraHU3MOB;

® [POBOAMTH NPUUMHHBIA U BEPOATHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYalUH;

® [IPOTHO3MPOBATh W3MEHEHMs CUTYallUd NpPU CMEHE AEUCTBUS OJHOro (akTopa Ha
neiictBue Ipyroro Gpaxkropa;

® pPACHpPOCTPaHATh HKOJIOIMYECKHE 3HAHUS U Yy4acTBOBATh B NMPAKTUYECKUX Jesax IO
3alIUTE OKPYKAIOIIEH CpeIbl;

e BbpIpaXaTb CBOE OTHOLIEHUE K IPUPOAE 4YEpe3 PHUCYHKH, COYMHEHMS, MOJEIH,
HPOEKTHBIE pabOTHI.

10. Pa3BruTHE MOTHBAIMH K OBJIAJIEHUIO KYJIbTYpOIl aKTUBHOT'O UCIIOJIb30BaHMS ClIOBape
U JIPYTUX TOMCKOBBIX CHCTEM.

OO0yuaromuiicsi CMOXKET:

® OmnpenensaTh HeOOXOMMBbIE KITFOUEBbIE TOMCKOBBIE CII0BA U 3aMIPOCHI;

® OCYUIECTBJIATH B3aUMOJICHCTBHE C JIEKTPOHHBIMHU MOMCKOBBIMU CUCTEMAaMH, CJIOBAPSIMHU;

e (QopMHpPOBAaTP MHOXECTBEHHYIO BBIOOPKY W3 IIOMCKOBBIX HCTOYHUKOB  JUIA
00BEKTUBU3AIMH PE3YJIHTATOB ITOUCKA;

o COOTHOCHTB IIOJIyUYEHHBIE PE3YJIBTAThl IOMCKA CO CBOEH JEATENBHOCTHIO.
Kommynukarususbie YY ]|
11. YMeHre  OpraHu3oBBIBaTH y4eOHOE  COTPYIHHYECTBO M  COBMECTHYIO

JESITENIbHOCTh C YYUTENIEM U CBEpCTHUKAMU; pab0TaTh WHAMBUAYAILHO U B TPYIIE: HAXOAUTh
olmiee pemieHWe W paspenarh KOHQIMKTHI HAa OCHOBE COTJIACOBAHWS TO3WIMH M ydeTa
UHTEPECOB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE

OO0y4arIIHICs CMOXKET:

® OMpeeNsATh BO3MOXKHBIE POJIM B COBMECTHOM JIeATEIHHOCTH;



® UrpaTh ONPEAEIECHHYIO POJIb B COBMECTHOM JIEATEIBHOCTH;

® IPUHUMATH TO3ULIMIO COOECETHNKA, TOHUMAs! IO3ULIUIO JPYroro, pa3jinyarh B €r0 peUn: MHEHHE
(TOuKy 3peHus), 10Ka3aTeIbCTBO (ApryMEHTHI), (aKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

® ONpE/eATh CBOM JCHCTBUS W JEHCTBUS NApTHEpPA, KOTOpbIE CIIOCOOCTBOBAIM WJIU
IPENSITCTBOBAIN NIPOTYKTUBHOW KOMMYHHKAIIUH;

® CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B MPOLIECCE YUeOHOM U IO3HABATEIIbHON JESTENbHOCTH;

® KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTAaMBaTb CBOK TOYKY 3pEHUS, B JUCKYCCHH YMETh
BBIJIBUT'aTh KOHTPAPTyMEHTHI, Iepedpa3upoBaTb CBOIO MBICHb (BJIaJEHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKHU OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C IOCTOMHCTBOM IIPU3HABATh OLIMO0YHOCTh
CBOEr0 MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

e TpesiaraTh abTepPHATUBHOE PELICHHE B KOH(PIUKTHOW CUTYallUH;

® BBIJICIIATH OOLLYIO TOUKY 3pEHUS B TUCKYCCHUH;

® JI0rOBapuBaThCs O MpaBWJIAX U BONPOCAX AJs OOCYXKIEHHUS B COOTBETCTBUHU C IOCTaBJICHHOMN
nepen rpyInon 3agavei;

® OpraHM30BBIBATH YU€OHOE B3aMMOJECICTBHIE B IpynIie (OIpeaesTh 00IIKe HEeNH, paclpeaesaTh
pOJIK, 10rOBapUBaThCs IPYT C APYIOM U T. [1.);

®yCTPaHATh B  pPaMKax  Jyajora  paspelBBl B  KOMMYHUKAlMH,  OOYCIIOBJIEHHBIE
HEMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHMKa 3ajaud, (OpMbl WU COAEPIKAHUS
Janora.

12. YMeHue 0co3HaHHO HMCIOJIb30BaTh PEUYEBbIE CPEICTBA B COOTBETCTBUU C 3a/1aueii
KOMMYHHUKAIIUH JJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEN JUIsl TUIAaHUPOBAHUS U
PETyJSILIUKA CBOEU AESATEIbHOCTH; BJIAaJCHUE YCTHOW M NHCBMEHHOM PEUYbI0, MOHOJIOTMYECKOMN
KOHTEKCTHOW peubto. O0yJatomniicss CMOXKET:

® OIpeneNaTh 3a/lauyy KOMMYHHUKAIMM U B COOTBETCTBUHM C HEW OTOMpaTh peveBble
CPEICTBa;

e 0TOMpPATh U UCIIOJIB30BATh PEUEBHIE CPECTBA B IPOLIECCE KOMMYHUKALIMU C IPYTUMHU
JFOABMU (JIMAJIOT B Mape, B MaJIOW TpyIIe U T. 1.);

® [PEJCTaBJISITh B YCTHOM WJIM MUCBMEHHOW (opMe pa3BEepHYTHIH IJIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e CcoOmoAaTh HOPMBI NMYOJIMYHOW pEyH, perjaMeHT B MOHOJIOT€ U JMCKYCCHM B
COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3a/1a4eii;

® BbICKa3bIBaTh U 0OOCHOBBIBATH MHEHME (CYKJIEHUE) U 3alpalliiBaTh MHEHUE TapTHEpa
B paMKax JUaJiora;

® [PUHHMMATH PEIICHUE B XOJI€ JUAJIoTa U COTJIACOBBIBATh €r0 C COOECEeTHUKOM;

® CO3/1aBaTb IHCbMEHHBIE (KJIMIIMPOBAHHBIE» W  OPUTHMHAIBHBIE TEKCTBI C
UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUYEBBIX CPEICTB;

® UCHOJb30BaTh BepOanbHbIE CPEACTBA (CPEACTBA JIOTUYECKONW CBSI3U) JUISl BBIJEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

® CIIOJIb30BaTh  HeBepOaJbHBIE  CpeACTBa  WJIM  HarJBIHBIE  MaTepualbl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

® JeNaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHHUHU L€ KOMMYHHUKALIMHA HETMOCPEICTBEHHO
10CJIe 3aBepIIeHUs] KOMMYHUKAaTUBHOT'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHWEe W pPa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHHUS
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

e [ICJICHANPABIEHHO HCKaThb M  HCIOJIb30BaTh  HH(OPMALMOHHBIE  PECYPCHI,
HE0OXOUMBIE JJIs PelIeHUs] yUeOHbIX U MPAKTHYECKUX 3a7au ¢ nomMoinbto cpeacts UKT;

® BBHIOMpaTh, CTPOUTH M HUCIIOJNB30BATH AJCKBAaTHYI0 WH(MOPMAIMOHHYIO MOJENb JUIS
nepeaayr CBOMX MBICIIEH CpeicTBaMH €CTECTBEHHBIX U (DOPMATIbHBIX SI3IKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHUKAIIUH;

® BBIJCIATh HHPOPMALMOHHBIN acMEeKT 3aJlauu, ONepHpPOBATh JaHHBIMH, HCIIOIb30BaTh



MO/IeJIb PEIICHUS 3a/1a4H;

® JCMOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTUHU (BKJIIOYas BHIOOP aJeKBATHBIX 3ajaye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-ANIIapaTHBIX CPEACTB W CEPBUCOB) Uil  PELICHUS
MH(MOPMALIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4eOHBIX 3ajjad4, B TOM YHCJE: BBIYHCICHUE,
HaIMCaHKe MMMCEM, COYMHECHUH, TOKIIaI0B, pedepaToB, co3JaHNe MPE3CHTAINHN U Ip.;

® JCMOJb30BaTh MHPOPMAIUIO C YIETOM ITUYECKUX U MPABOBBIX HOPM;

e co3/1aBaTh MH(OPMALMOHHBIE PECYpChl PAa3HOrO THMA U VIS Pa3HBIX ayIUTOPHIA,
coOiroaaTh HHOOPMALIMOHHYIO TUTUEHY U MTpaBuiia HH(GOPMALMOHHON 0€3011aCHOCTH.

IlnanupyeMblie mpeaMeTHBIE Pe3yJbTAThl H3y4YeHHs TpeaMeTa.

BohinycKkHUK HAy4YuTCH:

*OIMKMCHIBATh CBOMCTBA TBEPABIX, KHUIKUX, FA3000pa3HBIX BEIIECTB, BBIICIAS UX CYIIECTBEHHBIC
MIPU3HAKY;

* XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/y IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* PACKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSATHUH «aTOM», «MOJIEKYJa», «XMMHUYECKUN
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIIOIB3YS 3HAKOBYIO
CUCTEMY XHMHH;

* 1300paXkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOMIBI0O XUMHUYECKUX (POPMYNI U CYIIHOCTb
XUMHUYECKHUX PEAKIHA ¢ TOMOIIbIO XUMUYECKUX YPABHEHUH;

* BBIUKCIISITh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB, a TAK)KE MaCCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSX JJIs1 OIICHKH UX ITPAKTUYECKON 3HAYNMOCTH;

* CpaBHHUBATh 110 COCTABY OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJ1accu(UIUPOBATh OKCUABI 1 OCHOBAHHMS 110 CBOMCTBAaM, KUCIOTHI U COJIU TI0 COCTaBY;

* ONKUCHIBATh COCTAB, CBOWCTBA W 3HA4YeHHE (B MPUPOAEC U MPAKTHUYECKOU ACSATEIHHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPOJIa U BOJAOPO/a;

* 1aBaTh CPABHUTEIBHYIO XapAKTEPUCTUKY XUMUYECKUX JIEMEHTOB M BAXHEUIIIUX COCIUHEHUMA
€CTECTBEHHBIX CEMEMCTB IIEJOYHBLIX METAJUIOB U TaJ0r€HOB;

* IMOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMHUYECKON TIOCYI0MH;

* POBOJIUTH HECJIOKHBIE XUMHUECKHE OMBITHI U HAOIIOIEHUS 32 H3MEHEHUSIMU CBOICTB BEIIECTB
B MPOIIECCe UX MPEBpaIIEHU; COOMI0IATh MpaBUiia TEXHUKH O€30MaCHOCTH MPH MPOBEICHUU
HAOJIIOIEHUI U ONBLITOB;

* pa3IMyuaTh SKCIEPUMEHTAIBHO KUCIOTHI W MIENOYH, MOJIb3YSICh WHIWKATOPaMHU; OCO3HABATH
HEO00XOUMOCTh COOIOICHHS Mep 0€30MacHOCTH PU OOpAIIeHHH ¢ KUCIOTaMU U MIET0YaMH.
KJIaCCU(DUITUPOBATh XMMHUYECKUE DJIEMEHThI Ha METaJUIbl, HEMETAJUIbl, SJIEMEHTHI, OKCUIBI U
TUAPOKCUABI KOTOPBIX aM(OTEpHBI, U HHEPTHBIC dIEMEHTHI (Ta3bl) 7S OCO3HAHMS BaXKHOCTHU
YIOPSIOYCHHOCTH HAYYHBIX 3HAHU;

* pacKpbIBaTh CMbIC nepuoauyeckoro 3akona J[. . Menneneesa;

* OMKUCHIBATh M XAPAKTEPU30BaTh TAOIMYHYIO (OPMY TMEPUOJAMUECKOM CUCTEMBI XMMHUYECKUX
3JIEMCHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SIICP M PACTIPEICIICHUE YHCIIA DJIEKTPOHOB I10 SJIEKTPOHHBIM
CJOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MAJIbIX MEPHOJIOB MEPUOAUUYECKON CUCTEMBI, a TAKKE
KaJIns ¥ KalbLIus;

* pa3iIuyaTh BUAbl XUMHUUYECKOW CBSI3M: HMOHHYIO, KOBAJIECHTHYIO MOJSPHYIO, KOBAJEHTHYIO
HETMOJSIPHYIO U METaJUTHYECKYIO;

* U300pakaTh AMEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKIUMHU CBS3SIMH
Pa3HOTO BHUJIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUSI MX KPUCTALIUYECKUX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUTHYECKHX;

* XapaKTepu30BaTh XUMHUECKHUE DJIEMEHTHI U UX COCUHEHHUS Ha OCHOBE MOJIOKEHUS HIIEMEHTOB
B MIEPUOIMYECKON CUCTEME U OCOOCHHOCTEN CTPOSHHUS UX aTOMOB;



* ONUCBHIBATh OCHOBHBIE 3Tanbl OTKpeITUSA JI. 1. MeHneneeBblM NEPUOAUYECKOTO 3aKOHA M
NEPUOANYECKON CHUCTEMbl XMMHUYECKHUX OJJIEMEHTOB, XU3Hb U MHOTOOOPa3HYI0 HAYYHYIO
JIEATEIIbHOCTh YYEHOTO;

* XapaKTepru30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYECHHE IEPUOAMYECKOr0 3aKOHAa H
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB [[. . Menaeneesa;

* OCO3HABaTh HAay4HbIE OTKPBITUS KaK pe3y/ibTaT JJIUTENbHBIX HAOMIOIEHHUH, ONBITOB, HAYYHOU
IIOJIEMUMKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUM.

OO0BSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPUHIUINATIBHOE OTINYHE OT (PU3MUECKHX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTaHaBJIUBATh IPUHAJUICKHOCTh XUMHUECKOW PEAKLIUU K ONPEAEIEHHOMY THILY I10 OJJHOMY U3
KJIACCU(PUKAMOHHBIX MPU3HAKOB: 1) MO YHCIy W COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB
peakiuu (peakiMyu COeAMHEHHUS, Pa3IoKEHUs, 3aMEeIIeHUs] 1 00OMeHa); 2) 10 BBIACICHUIO WU
HOTJIOUIEHUIO TEIUIOTHI (PEaKluu 3K30TEPMUUYECKUE U SHIOTEPMHUUYECKHE); 3) 10 U3MEHEHUIO
CTENEeHEW OKHMCIEHUS XMMUYECKUX IJIEMEHTOB (PEaKlUU OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE);
4) 10 0OpaTUMOCTH Tpoliecca (peakiui 00paTUMbIC U HEOOPATUMBIC);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIMiA;

* Ha3bIBaTh (DAKTOPHI, BIUSIONIAE HA CMEIIEHUE XUMHUICCKOTO PAaBHOBECHSI;

* COCTaBJIATh YPAaBHEHUS JIEKTPOJIMTHUECKON JUCCOLMALIMM KUCIIOT, LEI0UYEH, CONeH; MOIHbIE
U COKpalIEHHbIE WOHHBIE YpaBHEHUs peakiuid OOMEHa; YypaBHEHUSI OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN;

* MPOTHO3UPOBATh TPOAYKTHI XUMHYECKHX peakmuid 1o (HopMmyraM/Ha3BaHUSM MCXOJIHBIX
BEIIIECTB; OMPEIESITh UCXOIHBIE BeLIeCTBa 10 GopMyliaM/Ha3BaHUIM MPOJIYKTOB PEaKLUU;

* COCTaBJIAITh YpPaBHEHHUSl PEAKIUH, COOTBETCTBYIOUIUX IIOCIECAOBATEILHOCTH («IIETIOYKE))
MIpPEBPAILCHUI1 HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

* BBISIBJISITh B MPOIIECCE DKCIIEPUMEHTA IPU3HAKU, CBUJIETEIBCTBYIOIIME O MPOTEKAHUH
XUMUYECKON PEeaKLnu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OINPEACINIATh XapaKTEP CPebl BOJHBIX PACTBOPOB KUCIOT U LIEIOUYEH 110 U3MEHEHUIO OKPACKU
WHUKATOPOB;

* IPOBOJUTh KAUECTBEHHBIC PEAKIIMM, MOATBEPKAAIONINE HAIMYME B BOJHBIX pacTBOpax
BEIIIECTB OT/ICJIbHBIX KATHOHOB ¥ AHHOHOB.

ONpeNeNsaTh NPUHAMJIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY U3 H3YyYEHHBIX
KJIACCOB/TPYIII: METAJIIbI U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPEEINISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYIIbI HEOPTAHHUECKUX COSAMHEHUN 10 BAIGHTHOCTSIM M CTETICHSIM OKHCIICHUS
AJIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHBIM B TAOJIMIIE PACTBOPUMOCTHU KUCIIOT, OCHOBAHHI
U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS (U3MYECKUX W XHMHUYECKHUX CBOWCTB MPOCTHIX
BEIECTB (METaJUIOB U HEMETAJNIOB) U UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTaMH BTOPOTO
U TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOIME XMMHUYECKHUE CBOMCTBA, XapaKTepHBIE ISl TPYII OKCHUAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOINIME XHMHYECKHE CBOWCTBA, XapakTEpHblEe Ui KaXKIOTO U3 KJIAcCcoB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH NPUMEPHI PEAKIUH, MOATBEPKAAIOUIUX XUMHUYECKHUE CBONCTBA HEOPraHUYECKHX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUU M COJICH;

* ONpPEACNATh BEUIECTBO-OKUCIUTENIb M  BELIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;

* COCTaBJIAITh OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIN OamaHc (I M3Y4YEHHBIX pEakIuii) To
MIPEIIOKEHHBIM CXEMaM PEaKIIHii;



* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BELICCTB;

* IPOBOJIUTH J1A0OPATOPHBIE OIBITHI MO TOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB:
BOZIOPOJA, KUCJIOPOJA, YIJIEKUCIIOTO ra3a, aMMUAaKa; COCTaBIISITh YPAaBHEHHS COOTBETCTBYIOIINX
peaKuui.

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI C UCIOJIB30BAaHUEM O0OPYAOBaHMS AETCKOTO TEXHOINapKa
«IIIKOIBHBIN KBAHTOPUYM»

BbINyCKHUK MOJIYYHT BO3MOKHOCTD HAYYUThCH:

* 0CO3HABaTh HEOOXOJMMOCTb COOIO/ICHHS MPAaBHJI HKOJOTHUECKH 0€30MacHOro MOBEICHHS B
OKpY>Karollel MpUPOIHON Cpee;

rpaMOTHO 00paIaTbes C BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;

* IOHUMaTh CMBICI M HEOOXOIUMOCTh COOJNIIOJICHHSI NPEANUCAHUM, Ipe/laraéMblX B
UHCTPYKLHUSAX 110 UCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUH U JIP.;

* ICHIOJIB30BaTh ~ NPUOOPETEHHbIE  KIIOYEBBIE  KOMIIETEHTHOCTH  IIPH  BBINOJIHEHUH
UCCJIEIOBATEIbCKUX MPOEKTOB MO0 M3YYEHUIO CBOMCTB, CIIOCOOOB IMOJIyUYEHHUS U PACIO3HABAHMS
BELIECTB;

* pa3BUBaThb KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YsI CPEACTBA YCTHOM U MUCbMEHHOU
KOMMYHHMKAllMM 0Opu paboTe ¢ TeKcTaMu YdeOHMKa W JIONOJHUTENIBHOW JIUTepaTypoH,
CIPaBOYHBIMU TaOJIHMIIAMHU, TPOSIBIATH TOTOBHOCTH K YBaKECHUIO HWHOW TOYKH 3PEHUS TPU
00CYX/I€HUH pe3yIbTATOB BBIIIOJHEHHOM padoThI;

* 00BbEKTUBHO OLIEHMBATh MH(GOPMAIIMIO O BEIIECTBAX U XMMHUYECKHUX IPOLECCAX, KPUTHUECKU
OTHOCHUTBCSI K IICEBAOHAYYHOM HH(pOpManuy, HeZ0OpOCOBECTHOM pekiaMe, Kacarollencs
MCIIOJIb30BaHUs PA3JINYHBIX BEILIECTB.

OCO3HABATh 3HAUYEHUE TEOPETUYECKUX 3HAHUN JUIs TPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

* OIIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHSATH 3HAHUA O 3aKOHOMEPHOCTSAX IIEPUOANYECKON CUCTEMbBI XMMUUYECKUX YIEMEHTOB IS
00BSICHEHUS U NPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEACTBOM YIIIyOJeHHs 3HaHUH 00 UCTOpUN
CTaHOBJIEHUS! XMMHUYECKON HayKH, €€ OCHOBHBIX MOHSATUH, IEPUOIUYECKOT0 3aKOHA KaK OJTHOTO
13 BOKHEHIINX 3aKOHOB IIPUPOBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHHUKH.
COCTaBJISITh MOJIEKYJISIPHBIE W TIOJIHBIE HWOHHBIE YpPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSIM;

* IPUBOJIUTH TPHUMEPHl PEAKLUN, MOATBEPXKIAIOLIUX CYIIECTBOBAHUE B3aMMOCBS3H MEXIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEIECTB;

* OPraHU30BbIBaTh, MPOBOJUTh YUYEHUYECKUE MPOEKTHI MO HCCIEAOBAHHUIO CBOMCTB BEIIECTB,
UMEIOUINX Ba)XHOE IPAKTUYECKOE 3HAYEHHE, B TOM 4YHCIE IPOEKTHI C HCIOJIb30BAHUEM
o0opynoBaHus AeTckoro TexHonapka «1IkoabHbIH KBAHTOPUYM

2. Copnep:xaHue NporpaMmsl.

Xumus 8 kiace

Beenenue (4 1)

[Tpenmer xumuu, MeToabl MO3HAHUS B XUMUU: HAOIIO/IEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE.
HcTouHnKM XMMUYEeCKOH HH(OpMaIuKM, ee TMOoJiyueHHe, aHajlu3 M IpeJICTaBlIeHHE €ro
pe3ynbraToB.IloHATHE O XMMHUYECKOM 3JieMeHTe U (opMax €ro CyliecTBOBAHMS: CBOOOTHBIX
aToMax, IpOCThIX M CcHOXHBIX BemecTBa.llpeBpamenus BemecTB. OTandMe XUMHUYECKUX
peakuuil OT GU3NYECKUX sIBICHUNH.Pob XMMUU B )KU3HU YenoBeka. XeMopuius U xeMopoOus.
KpaTkune cBenieHns U3 NICTOPUM BO3ZHUKHOBEHUS U pa3BuTHs xumui. [lepuon anxumun. [lonsatue
o ¢unocopckom xkamue. Xumusi B XVI B. Pazputne xumum Ha Pycu. Posnb oTeuecTBEHHBIX
yUYEHBIX B CTAHOBJICHWU XUMHYECKOH Hayku - paboTel M. B. JlIomonocoBa, A. M. byrneposa, /1.



N. MenaeneeBa. XuMu4eckasi CAMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB U MPOUCXO0XKICHHUE UX
Ha3BaHUU. Xumudeckue dopmynsl. Muaekcs u kodddurmentsl. OTHOCUTENBHBIC aTOMHAS U
MOJICKYJISIpHAsI MacChl. PacdeT MacCOBOM J0IM XUMUYECKOT0 AJIEMEHTA 10 (DOpMYJIe BEIIECTRA.
Ilepuonnueckas cucrema xumuuyeckux 3nemeHToB Jl. 1. MenneneeBa, ee CTpykTypa: Majble U
OOJIBIIME IEPUOABI, TPYIIILI U IOATPYIIEI (TJIaBHAsS U ToOouHas ). [lepuoaudeckas cucreMa Kak
CIPaBOYHOE OCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JI€MEHTaX.

Pacyernbie 3apaun. 1. HaxoxaeHue OTHOCUTENHHON MOJIEKYJISIPHOM MacChl BEILIECTBA O €ro
XuMHueckoi ¢opmyiie. 2. BoruncieHne MaccoBoil 1011 XUMHUYECKOTO JIEMEHTA B BEIIECTBE 110
ero ¢opmyre.

HMemoncTpanuu. 1.Moaemu (mapocrepxkaeBbiec 1 CTioapta bpurieda) pa3auvHbIX TPOCTHIX U
CIOXHBIX BemecTB.2. Komekuus crekiistHHOM XxuMudeckoi nocynbl.3. Komnekuus Marepuaion
U U3JUIMIA Ha OCHOBE aloMuHuA.4. B3zaumopneicTBue MpamMopa ¢ KHUCIOTOM W NOMYTHEHHE
U3BECTKOBOM BOJbl. JIaboparopubie onbITHL. 1.CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIUIMYECKHX
BEILECTB U pacTBOPOB.2.CpaHEeHHE CKOPOCTH UCIIAPEHUS BOBI, OJIEKOJIOHA U ATHJIOBOIO CIIUPTA
¢ GpunpTpoBaNBEHON OyMaroi. CBEYOH.

JeMOHCTPALlMOHHBIE, JIA00OPATOPHBIC ONbITHI M NPAKTHYECKHE Pa00Thl, BBIIOJIHAEMbIE
IPHU NIOMOIIH 000PY/10BaHMS 1eTCKOro TexHonapka «IIKoJbHbIi KBAHTOPHYM
HemoncTpanronssiid onbIT Nel «BpleneHrne u NoriomeHrue TeoThl — NPU3HAK XUMHUYECKOU
peakim

Jlaboparopusriii onbiT Nel «/lo kakoil TeMIiepaTypbl MOKHO HarpeTh BEIIECTBO»
Jlaboparopublii onbIT Ne2 «M3mepeHue Temneparypbl KUIIEHHS BOJbI C MOMOUIbIO JAaTYMKA
TEMIIEpaTypbl U TEPMOMETPA»

JlabopaTopubiit onibIT Ne3 «Onpenenenre TeMiiepaTyphbl MIIABJICHUS U KPUCTAILTU3AINHI OJI0BAY
[TpakTueckas pabota Nel «3ydyeHue CTpoeHHS MIIaMEHU

Tema 1.ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 u)

AToMBI KaK (popma CyIIECTBOBAHHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUU
aToMoB. JlokazaTenbcTBa CIOKHOCTH cTpoeHusi aToMoB. OmbiThl Pesepdopna. [lnanerapnas
MOJIeJIb CTPOCHHS aTOMa.

CocraB aTOMHBIX s/Iep: TPOTOHBI U HEUTPOHBL. OTHOCUTENBbHAS aTOMHAasl Macca. B3anmocBs3b
MOHATHHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay. MI3MeHeHne yncia NpoTOHOB
B siIpe aToMa - 00pa3oBaHHe HOBBIX XUMUYECKUX DJIEMEHTOB. MI3MeHeHHe 4ncia HEUTPOHOB B
aape aroma - oOpa3zoBaHuEe H30TONOB. COBpEMEHHOE ONPEEIIEHUE MOHATUS «XUMUYECKUN
aneMeHT». 30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHYECKOT0 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE BJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHUYECKHX DJIEMEHTOB MaJIbIX
nepuonoB nepuoandeckour cucrembl J[. WM. Menneneea. IloHstue o 3aBepiieHHOM U
HE3aBEPIICHHOM DJJIEKTPOHHOM cJioe (PHepreTudeckoMm ypoBHe).llepuonuueckas cucrema
xumudeckux osnemeHToB JI. M. MengeneeBa M CTpoeHHE aTOMOB: (U3UYECKUH CMBICT
MOPSIZIKOBOTO HOMEpa »dJIeMEHTa, HOMEpa TpYIIbI, HOMepa Tmepuoaa. V3MeHeHue uyucia
AIIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIEMEHTa - 00pa3oBaHUE
MOJIOKUTENBHBIX M OTPHUIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB U
HeMeTasuioB. [I[puYnHbl U3MEHEHN METAIUTMYECKUX U HEMETAJIIIMYECKUX CBOMCTB B MEPUOIAX U
rpynnax. OO6pa3oBaHue OuHapHbIX coeAuHeHUW. [loHsTHE 00 wWOHHON CBsA3U. CXeMbl
o0pa3oBaHUs MOHHOM CBsI3U. B3anMozeiicTBie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-HEMETAIIIOB
MEXIy co00il -00pa3oBaHWE JBYXaTOMHBIX MOJIEKYJ TMPOCTHIX BemlecTB. KoBaneHTHas -
HEMNOJISIpHasl XUMUYECKasi CBA3b. DJEKTPOHHBIE U CTPYKTYpHBIE (opmynbl. B3anmopeiicTBre
aTOMOB XMMHYECKHMX JJIEMEHTOB-HEMETANIOB MeEXay co0oil - oOpa3oBaHue OHHAPHBIX
COCIMHEHUN HEMETaJUIOB. JJIEKTPOOTPULATENbHOCTh. [IOHSATHE O KOBaJEHTHON MOJSIPHOMN
cBs3u. [loHsITHE O BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pPa30BhIBATh KOBAJICHTHBIE XUMHYECKUE
cBs3u. CocraBneHue ¢opmyn OHMHAPHBIX COEIWHEHUN MO BaJEHTHOCTH. B3ammopeiicTBue
ATOMOB XHUMHYECKUX DJIEMEHTOB-METANIOB MEXIy cO00H - 00pa3oBaHHE METATUYECKUX
kpuctamioB. [loHATHE 0 METAINTUYECKOHN CBA3H.



JdemoncTpaumu. Mogenu aTroMOB XHMHYECKHX JJEMEHTOB. llepumoandeckass cucrema
xuMu4deckux 3jaemenToB 1. . Menaeneena.

JlabopaTopubie onbIThl. 3.MojenupoBaHue OpUHLMINA  JIEHCTBUH  CKOHUPYIOLIETO
MUKpOcKora.4.13rotopiienne Mojeineid OWHApHBIX COCAMHEHHM.S.M3roToBNIeHHE MOJIEH,
WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.

Tema 2. IIpocTtbie BemecTBa (6 u)

[TonoxeHne METAIUIOB U HEMETAJIIOB B EPUOJIUYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [I. M.
MenneneeBa. BaxkHeillme mpoCThie BEUIECTBA - METAJUIbL: KEJI€30, ATIOMUHUN, KaJbIUH,
MarHuii, Hatpuii, xanuii. OOume ¢u3nyeckue CBOICTBa MeTaioB. BakHeimme mpocTsie
BEIIIECTBA - HEMETAJUIBI, 00pa30BaHHBIE aTOMaMH KHUCIIOpOa, BOJIOPOa, a30Ta, cepsl, pocdopa,
yriiepona. Monekyssl IpOCThIX BEIIECTB-HEMETAINIOB-BOJAOPOAA, KUCIOPOAA, A30Ta, FAJIOTEHOB.
OtHocuTenbHas MoJIeKyJsipHas Mmacca. CHoCOOHOCTh aTOMOB XHMMHYECKHX D3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX IMPOCTHIX BEHIECTB - AJUIOTPONUS. AJIOTPOIHBIE MOAM(PUKALIIU
kucioposa, ¢ochopa um onoa. MeTaiMyeckue M HEMETaUIMYECKHUE CBOMCTBA IMPOCTHIX
BemecTB. OTHOCUTENIBHOCTh JIEJICHUSI MPOCTHIX BEIIECTB HAa METAJUIBI U HeMeTayuibl. Yucio
ABoraapo. KomuectBo BemnectBa. Moibs. MonsipHas macca. MoJisipHbIN 00beM ra3000pa3HbIX
BemecTB. KpaTHble e€IMHMIIBI KOJIMYECTBA BEIIECTBA — MWUIUMOJIbL U KUJIOMOJb,
MUWIJIAMOJIIPHAsT W KUAJOMOJISIPHAsE MAacChl BEIIECTBA, MUJUIMMOJSIPHBIA M KHJIOMOJISIPHBIN
00BeMBI Ta3000pa3HBIX BEMIECTB. PacueThl C WCIOJIB30BAHUEM TOHSATHH «KOJIMYECTBO
BEIIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00bEM ra30By, «ITOCTOSTHHAST ABOTaIpoO».
PacueTnble 3agaun. 1. BeraucieHne MOJIsIpHOM MacChl BEIIECTB MO XUMUYECKUM (opmyam. 2.
PacdeTsl ¢ MCIOIBb30BaHUEM MMOHITHH «KOJIMYECTBO BEILIECTBAY», «MOJISIPHASL MACCay, «MOJISIPHBIN
00bEM razoBy, «IIOCTOSTHHAS ABOTAAPO».

Jemouncrpanuu. Ilomyuenue o3ona. OOpasibl 0enoro U ceporo ojoBa, OEIOro KpacHOTo
dochopa HekxoTopsle MeTaulbl U HEMETALIBI KOJWYECTBOM BemecTBa | Moib. Mojenb
MOJISIPHOTO 00BbeMa Tra3000pa3HbIX BemiecTB. JlabopartopHbie ONBITHL. 6.03HaAKOMJICHHE C
KOJIISKITUSAMH MeTaIoB. O3HAKOMIICHHE C KOJUICKIIUSIMHA HEMETAJIIOB.

JleMOHCTpALIMOHHBIE, J1A00PATOPHbIE ONbITHI M _NPAKTHYECKHE Pa00Thl, BbINOJIHSIEMbIE
MPU IOMOIIM 000PY/10BAHUS J1eTCKOr0 TeXHONApKa «IIIK0JbHbI KBAHTOPUYM)
JemoHcTpanroHHbIN sKcriepuMeHT Ne2 «Pa3noxkeHue BOAbl 31EKTPUUECKUM TOKOM»

Tema 3 . CoennHeHusi XaMu4eckux 3jieMeHToB (15uacos)

Crenenb okucieHusi. CpaBHEHHE CTETICHU OKWCIICHUS U BaJIGHTHOCTH. Ompe/iesieHne CTEeTeHH
OKHCJICHUS 3JIEMEHTOB N0 XUMUYecKoi hopmyne coennenus. CocrapneHue Gopmyn OMHAPHBIX
COCTMHEHMH, 00IMiA crToco0 MX Ha3bIBaHHsS. buHApHBIE COCUHEHHS METAJIJIOB M HEMETAJUIOB:
OKCUBI, XJopunel, cynbpuabsl u 1p. CocraBnenue ux ¢Gopmyn. buHapHble coeaMHEHHS
HEMETAJJIOB: OKCH/JIBI, JIETy4YHe BOAOPOIHBIE COEAUHEHHS, UX cocTaB. [IpencraBurenu OKCUI0B:
BOJa, YIJIEKUCIbI Ta3 M HerameHas u3BecTb. [IpeacTaBuTenu JeTydyux BOAOPOIHBIX
COCIMHEHUI: XJIOpOBOAOPO U amMMmHuak. OCHOBaHHUA, UX COCTaB M Ha3BaHUA. PacTBOPUMOCTH
OocHOBaHU# B Boje. TaOmuiia pacTBOPUMOCTH THIPOKCHIOB U cojeil B Bone. [IpencraBurenu
HIeJIoYeil: TUIPOKCUIBI HATpHUA, Kalud U Kaublus. [IOHSITHE O KauyeCTBEHHBIX PEAKIUSX.
WNupukatopel. I3MeHeHne OKpacKu UHJIMKATOPOB B IIEIOYHOM cpefe.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpeacraBurenn KUCIOT: cepHas,
coisiHass M a3zoTHad. lloHsTtue o mikane KucIOTHOCTH —Iukana-pH. M3menenue okxpacku
WHJIUKATOPOB B KUCITOTHOM cpenie. Conu Kak MpOU3BOJHBIE KUCIOT U OCHOBaHMil. MIX cocTaB u
Ha3BaHus. PacTBopuMocTh coneit B Bone. [IpeacraBurenu coneii: XJIopua HaTpusi, KapOOHAT U
dochar kampiusg. AMopdpHBIE U KPUCTAUTMYECKHE  BemiecTBa.MeXMOIeKyIsIpHbIC
B3aUMOJICUCTBUS. THIBI KPUCTAJUIMYECKUX PEIIETOK: HOHHAs, aTOMHAas, MOJIEKYyJsipHas H
MeTajuTndeckasi. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT THUIIOB KPUCTALIUYECKUX PEIIETOK.
BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBA COCTaBa IS
BEIIIECTB MOJICKYJISIPHOTO cTpoeHUs. YnucThie BemecTBa u cMecH. [IpuMepsl )KUIKUX, TBEPIBIX U



ra3oo0pa3HbIx cMeceil. CBOMCTBA YUCTHIX BellecTB U cMeceil. Ix coctaB. MaccoBast 1 00beMHast
JI0JIA KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS JOJIA.

PacuerHbie 3axaun. 1. Pacyer maccoBoii 1 00beMHOM J10JIeHf KOMIIOHEHTOB CMECH BEIIECTB. 2.
Bbluncnenre MaccoBOM J10JM BEIIECTBA B PAacTBOpPE IO HM3BECTHOM Macce pacTBOPEHHOrO
BEIIECTBA U Macce pacTtBopuTens. 3. BbluucieHme maccel pacTBOPSIEMOTO BEIIECTBA U
pacTBOpUTENIs, HEOOXOAUMBIX JJIsl IPUTOTOBJICHUS ONPEAEIICHHOW MacChl pacTBOPA C U3BECTHOM
MaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

JMemoncTpamuu. OOpa3ipl OKCHIOB, KUCIOT, OCHOBAHUW M cojiei. MoJien KPUCTaNTMYECKUX
pELIeTOK XJIOpHUAa HaTpus, aiMasa, okcuzaa yraepoja (IV). KucnoTHo-1en0unbie HMHIUKATOPHI,
M3MEHEHUE OKPACKU B Pa3IUYHBIX Cpelax.

JladbopaTopHblie onbITbl. O3HAKOMIICHHE C KOJUICKIHMSIMHU OKCHUIOB. 9. O3HAKOMJICHHE CO
cBoiicTBaMu ammuaka. 10.KadyecTBeHHbIE peakiuu Ha yriaekuciblid ras.l1.0npenenenue pH
pPacTBOPOB KHUCIIOTHI. IIENI0UU U BoJIbL. 12.0npeaenenne pH pacTBOpOB TUMOHHOTO U S0JI0YHOTO
COKOB Ha cpese 1mnoAoB.l13.03HakomMieHue ¢ KoJuleKuusiMu coisiel. 14 O3HakomiieHue ¢
KOJUJIEKIIMEN BEUIECTB C Pa3HbIM THUIIOM KPUCTALUIMYECKON pemeTku. M3roTtoBiieHne Moaeneu,
KPUCTAIIMYECKUX pemeTok. 15. O3HakoMieHue ¢ o0pa3iamMu ropHOI MOPOIbL.
JeMOHCTpAllMOHHBIE, JIA00PATOPHBIE ONbITHI ¥ _NPAKTHYECKHE Pad0Thl, BHINOQJIHAEMbIE
IPU IOMOIIH 000PY/10BaHMS 1eTCKOr0 TexHonapka «IIIKoJIbHbIH KBAHTOPUYM
JlemoHcTpaunoHHbIH sKcriepuMenT Ned «OmnpeneneHue coctaBa BO3ayXa»

JemoHcTpauroHHbli 3kcriepuMeHT Ne6 «TemnepaTypa miaBieHus BEUIECTB C Pa3HbIMU TUIIAMU
KPUCTAJUTMYECKUX PEHIECTOK)

Jlaboparopusriii onbiT Ned «BogonpoBoiHas U IUCTUILTUPOBAHHAS BOIA»

[Tpaktudeckas padora Ne2 Omnpenenenue PH pacTBOpoOB KUCIIOT U Ienodeit

Tema 4. U3meHenus, npoucxoasinue ¢ Beuecrsamu (12u)

[ToHsiTHe siBJICHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIICCTBAMM.

SIBiieHUs, CBSI3aHHBIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA MPU MOCTOSHHOM
ero cocraBe, Gusnueckue sBiIeHUA. Du3MyecKkue SABICHUS B XHUMHH: JTUCTHJUISAINSA,
KpUCTAJUTM3allMs, BBIIAPUBAHUE M BO3TOHKA BEHIECTB, IEHTpUyrupoBanue. SBieHus,
CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XMMUYEeCKUe peakiuu. [Ipu3Haku u ycioBus
MPOTEKAHUs XUMUYECKUX peakuuid. [ToHsaTHE 00 2K30- U HHAOTEPMUUYECKUX pPeaKiusix. Peakiu
TOPEHHUsI KaK YaCTHBINA CIy4yail SK30TEPMUUYECKUX PEAKLIUM, TPOTEKAIOIIUX C BBIJCICHUEM CBETA.
3aKOH COXpaHEHHS MacChl BEMIECTB. XUMHUYECKHUE YpaBHEHHUSA. 3HAYCHUE WHICKCOB H
kodd¢uimenToB. CocTaBieHHe ypaBHEHUN XMMUYECKUX peakluid. PacueTsl 1Mo XUMUYECKUM
ypaBHeHUsAM. Pemienne 3amad Ha HAXOXKJEHHWE KOJWYECTBA BEIIECTBA, MAacChl WM O0Bema
MPOJYKTa PEaKIIUH [0 KOJIUYECTBY BEIIECTBA, MACCE MIIM 00beMy UCXOAHOTO BellecTBa. PacueTsl
C UCIOJB30BAaHUEM TOHATHUS «IOJIsI», KOTJla MCXOJHOE BEHIECTBO JIaHO B BHUJIE pacTBOpa ¢
3aJJaHHOM MAacCOBOM [JIOJIEM PACTBOPEHHOI'O BEILECTBA WM CONEPKUT OIPEHAECIECHHYIO IOJIIO
npumeceit. Peakuun pasnoxenus. [[oHATHE 0 CKOPOCTH XMUMUYECKHX PEAKIIHIA.
Karanuzatopsl. @epmenTsl. Peakuun coenuHeHus. Karamutuueckue u
HeKaTaluThuueckue peakuuu. OOpaTuMble U HEOOpaTHMble peakiuu. Peakiuu 3amernieHusl.
DIEKTPOXUMUYECKUN Pl HAIPSHKEHUH METauIOB, €r0 MCHOJIb30BaHUE AJI MPOTHO3UPOBAHUS
BO3MOXHOCTH MPOTEKAHUs pPEaKIUil MEXIy MeTaulaMd M pacTBOpaMu KHCIOT. Peakuuun
BBITECHEHHUS OJTHUX METAJUIOB U3 PAaCTBOPOB UX COJIEH APYrUMHU MeTaiaMu. Peakiuu oOMeHa.
Peakuuu HelTpanu3anuu. Y ciaoBUs IPOTEKaHUsI peakiuii oOMeHa B pacTBOpax /10 KOHIA. THIibI
XUMUYECKUX peaKkuil (M0 MPU3HAKY «UHUCIO U COCTAB HCXOJHBIX BEIIECTB U TMPOAYKTOB
peakiumny) Ha MPUMEpPE CBOMCTB BOJBI. Peakumsi pa3nokeHus - dJIEKTposin3 BOAbl. Peakiuun
COCIMHEHUS] - B3aUMOJCHCTBUME BOJbl C OKCHMJIAMU METAJUIOB M HemeTauioB. llonsTue
«THAPOKCUIBI». Peakuum 3amenieHds - B3aUMOACHCTBHE BOJBI C HICJIOYHBIMH U
[IeTIOYHO3EMENbHBIMU  MeTaJulaMu. Peakiiuu oOMeHa (Ha mpuMepe THApoiu3a Cyiabhuaa
AITIOMHUHUS U KapOUaa KajabIus).



PacuerHbie 3amaun. 1. BeluncieHne no XMMHUYECKUM ypaBHEHHMSM MacChl MM KOJIMYECTBA
BEIIIECTBA I10 N3BECTHOW Macce MM KOJUYECTBY BEIIECTBA OJJHOTO U3 BCTYHAIOIIMX B PEAKIUIO
BEIIECTB WJIM TPOJIYKTOB peakuuu. 2. Beruncienne macchl (KOJMYECTBA BEIIECTBA, 00HEMA)
IPOAYKTa PEaKLy, €CIIM U3BECTHA MAcCa UCXOJHOIO BEILECTBA, CONEPIKAIIEr0 ONPEAEICHHYIO
noiro npuMeceit. 3. Beruucienne Macchbl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEaKIHH,
€CJIM U3BECTHA Macca pacTBOpa U MaccoBast J0JIs1 pACTBOPEHHOI'O BEIIECTBA.

Nemoncrpauuu. [Ipumeps! puznyeckux spiaenuii. 1.ITnasnenue napaduna.2. Bosronka ifona
WM OEH30HHOM KUCTOTHI. 3.PacTBOpeHNe OKpamieHHbIX coieid. 4.Jluddy3us TyIMCcThIX BEIIECTB
C ropsiei JJaMno4yky HakanuBanus. [IpumMepbl XuMUYeCKUX sIBJEHMIA: a) TOpeHUe Maruus; 0)
B3aUMO/ICHCTBHE COJITHOW KUCIIOTHI C MPaMOpPOM HJIM MEJIOM; B) IOJIY4YEHHUE MMIAPOKCUIA MEU
(II); r) pacTBOpeHME OJIyYEHHOTO TUAPOKCUIA B KMCIOTAX; /1) B3aUMOJIEHCTBUE OKCHUJIA MEIU
(I) ¢ cepHoil KHCIOTOM MpH HArpeBaHHUHU; €) pa3jIoKEHUE IEepMAHraHara Kajus; )
B3aMMOJICHiCTBHE pa30aBIEHHBIX KHCJIOT C MeTajuiaMH. PasjoxeHue mepokcuia BOAOpPOIa
IOMOIIBIO JMOKCHU/Ia MapraHia v Karanasbl KapTodesst Ui MOPKOBH.

JlabopaTopubie onbIThl. 16.IIpokanuBanue Meau B IUIAMEHU CHUPTOBKU MJIM TOpENKH. 17.
3amenienue Meau B pactBope xsopuaa meau (I1) sxkemesom.

Tema 5. IIpakTukym 1. IIpocreiimme onepanum ¢ BemecrBom- 3 (4aca)

IIpakTHyeckas padora Ne 1

[TpaBuiia TexHuUKH Oe3omacHOCTM IpuU paboTe B  XUMHUYeCcKOM KaOuHere. JlabopaTopHoe
o0opyoBaHue 1 0OpaleHe ¢ HUM.

IIpakTnyeckas padora Ne 2

«OuncTKa 3arpsA3HEHHON TOBAPEHHOU COJIN

IIpakTnyeckas padora Ne 3

«[Ipu3HaKy XUMHUECKUX PEeaKLUi U UX Kiaccuukanus»

JleMOHCTpPAIIHOHHBIE, JIA00PATOPHbIE ONLITHI M _NPAKTHYECKHE PA00TbI, BbINOJHIEMbIE
IPHY IOMOILIM 000PYA0BaHusL 1eTCKOro TexHonapka «IlIKoJbHbIH KBAHTOPHUYM
I[eMOHCTpaI_II/IOHHHﬁ OKCIICPUMCHT Ne3 «3akoH COXpaHCHUA MACChI BEIICCTB

Tema 6. Teopust 3JIEKTPOJIUTHYECKONH TUCCOLUANMHU M CBOICTBA KJIACCOB HEOPTaHUYECKHX
coenuHennii (18 u)

PacTBopeHune kak ¢pu3nko-xumMuueckuil mpomecc. IlonsTie o rugparax U KpUCTaIOrHpaTax.
PactBopumMocTs. KprBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX
BEILECTB OT TeMIlepaTypbl. HacblllieHHbIE, HEHACBIIICHHBIE U IIEPECHIILICHHBIE DPACTBOPHI.
3HaveHHe pacTBOPOB IJIsi IPUPOJIBI U CEBCKOTO X03sicTBa. [loHATHE 00 IIEKTPOTUTHIECKOM
JUCCOLMALUU. JJNEKTPOJIIUTBI U HEINEKTPOIUTHL. MexaHu3M AMCCOLHMALMM JJIEKTPOIUTOB C
Pa3IUYHBIM TUIIOM XMMHUYECKOH cBsA3U. CTeneHb IeKTPOIUTUYECKON aucconuanuu. CuiabHble
U ciabble 37eKTpoauThl. [loHsATHE 00 37EKTPOIUTHYECKON IUCCOLMALUH. DIEKTPOJIUTHI U
HEIEKTPOJIUTHI. MeXaHu3M JHUCCOLMALNUNA DJIEKTPOJIIMTOB C Pa3jJu4YHbIM THUIIOM XMMHYECKOU
cBsi3u. CreneHb AIIEKTPONIUTHYECKON aucconmanuu. CunbHble M ClaOble AJIEKTPOJIUTHL
OCHOBHBIE TOJOXEHUS TEOPUU HIIEKTPOJIMTHUECKON aucconuanyu. loHHble ypaBHEHUS
peakuuid. YciaoBUs NPOTEKAaHUS peaklUuu OoOMeHa MEeXIy 3JIeKTPOJUTaMU J0 KOHIA B CBETE
MOHHBIX NpejacTaBiaeHnil. Kiaccugukanus noHoB 1 nx cBoiictBa.Kucnotel, ux Kiaccupukanus.
Jucconuanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPUU DJIEKTPOJIUTUYECKOM TUCCOLUALUU.
MounekysspHbIE 1 MOHHBIE YPABHEHUS PEaKIUN KHCIOT. B3anMoaeincTBre KUCIIOT C METaUIaMH.
DNEKTPOXUMHUYECKUI Pl HANPSOHKEHUM MeTauioB. BzanMopelcTBHE KHMCIOT ¢ METallllaMU U
OKCHJIaMH METAJUIOB. B3auMonelcTBUE KHCIOT C OCHOBAaHHUSMM - PEaKIMs HEUTpaIU3alvu.
B3aumopneiictBue kuciaor c¢ coismu. Mcmonb3oBaHue TaOMUIBI  paCTBOPUMOCTH ISt
XapaKTepUCTUKU XMMHUYECKUX CBOMCTB KUCIOT. OcHOBaHUs, UX Kiaccupukanus. [{ucconunanus
OCHOBAHUH U UX CBOMCTBA B CBETE TEOPUHU NIEKTPOIUTUYECKON nUcconanny. Bzaumonencreue
OCHOBaHUM C KHCIOTaMH, KHUCJIOTHBIMH OKCHJaMU M coyisMu. Vcmonb3oBaHue TaOmMIIbI
PacTBOPUMOCTH JUIL  XapaKTepUCTUKU XMMHMUYECKMX CBOMCTB OCHOBaHHMU. PasiioxeHue



HEPaCTBOPUMBIX OCHOBAaHMM npy HarpeBaHuu. Conu, MX Kiaccu(uKanus u JUCCOIMAIIUS B CBETE

TOJl. pa3nuyHbiX THUHOB cosieil. CBOMCTBA COJIEM B CBETE TEOPUHU BJIEKTPOIUTUYECKOMN

aucconyanuu. B3aumonencTBue CoJed ¢ METaJUIaMH, YCIIOBHs IPOTEKAHMS 3TUX DPEAKLUM.

B3aumoneiictBue coieil ¢ KMCIOTaMM, OCHOBaHMAMHU M cosiAMu. Mcmonb3oBaHue TaGuuIbl

pPacTBOPUMOCTH /ISl XapaKTEPUCTUKUA XUMUYECKHX CBOUCTB cojeil. O60o0menne cBeaeHnii 00

OKCHJIaX, UX KIacCU(PUKAILIMM U XUMHUYECKUX CBOMCTBaX. ['eHeTHueckre psbl METaJIJIOB
Y HEMETAJUIOB. I'eneTnyeckas cBsI3b MEXKIY KJIIACCAMU HEOPraHUYECKUX BEILIECTB.

OKHCIIUTENIBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpenesieHne CTENEeHW OKHUCIEHUS UL

AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknum monHHOro obmena u OBP.

Oxucnuresnb U BOCCTAHOBHUTENb, OKUCIEHUE U BOCCTAaHOBJIEHHE. Peakiium MOHHOro oOMeHa U

OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBiIeHUE YpaBHEHUHM OKHUCIUTEIbHO-

BOCCTAHOBUTEJIBHBIX PEAKLIUH METOAOM IEKTPOHHOro OanaHca. CBONCTBA MPOCTHIX BEIIECTB -

METaJUIOB W HEMETAJUIOB, KHUCJIOT M COJIel B CBETE MPEICTaBICHHI 00 OKUCIUTEIBHO-

BOCCTAaHOBUTEJNIBHBIX IIPOLIECCAX.

JemoHcTpanuu. VcnbiTaHue BEMIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCT. 3aBUCUMOCTh

3JIEKTPOIIPOBOJAHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTpaluy. B3anMopelicTBre IMHKA C CEPOH,

COJISIHOM KucioTol, XaopuaoM meau (11). 'openne maruus.

JlaGopaTopHsbie onbIThl. 18. Peakiuu, xapakTepHble 1Ji1 PacTBOPOB KHUCIOT (COJNSIHOM MM

cepHoii). 19. [Tonydyenue u cBolCcTBa HEPACTBOPUMOT0 OCHOBAHMUSI, HAIIPUMEP FMAPOKCUAA MEAU

(IT). 20.B3ammoneiicTBUEPAcTBOPOB XJIOPHAA HATpuUs M HUTpaTa cepebpa. 21. Peakium,

XapaKTepHbIE JI1 PACTBOPOB Ilejoued (TUAPOKCUAOB HaTpus Wi Kamus). 22. Peakuuu,

XapakTepHble A pacTBOpoB cojeil (Hampumep, g xsopuaa meau (II)). 23. Peaxnuw,

XapaKTepHbIE JJIs OCHOBHBIX OKCHJIOB (Hampumep, A OKcuaa Kaibius). 23. Peakuuw,

XapaKTepHbIE AJIs1 KUCIOTHBIX OKCHUJIOB (HAIIpUMep, Ui YIJIEKUCIIOTo ra3a).

JleMOHCTpallMOHHBIE, JIA00PATOPHBIEC ONBITHI M NpaKTHYecKHe PadoThl, BHINOJHSEMbIE

IIPY NOMOIH 000PY/I0BAHUSA AETCKOro TexHonapka «IIKkoJbHbIi KBAHTOPHYM» :

Jemonctpannonsbiii skcriepuMeHT NoS «TeruoBoit 3 ekT peakuuu THAPOKCHAA HATpUs C

YTJIIEKUCIIBIM Ta30M»

Jlaboparopublii onbIT Ne5 «3yueHne 3aBUCHMOCTH PaCTBOPUMOCTH BEIIECTB OT TEMIIEPATYPhD»

JlaGopatopHsliii onbIT Ne6 «HabimroieHre 3a pocTOM KpUCTAILIIOB

Jlaboparopuslii onbiT Ne7 «IlepechiilieHHBINH pacTBOP»

JlaGopatopHslii onbIT Ne «OnpezeneHue TeMrneparypsl pa3iokeHUs: KpUCTAIUIOTHpaTay

JlabGopaTtopusbiit onbIT Ne9 «Onpenenenue pH paznudHbIX cpem»

JlaGopatopuslii onbIT Nel0 «Peakuus HelTpanuzanum»

JleMOHCTpallMOHHBIE, JIA00PATOPHBIE ONBITHI M NpPaKTHYecKHe PadoThl, BHINOJIHSIEMbIE

P NoMOIK 000pyI0BaHusA JeTCKOro TexHonmapka «IIIKoJbHBIH KBAaHTOPHYM»,

nepeHeceHHble M3 Kypcea 9 kiacca u3-3a 0CO0EHHOCTel NPOrpaMMBbl:

JemoncTpannonHblil onbIT Nel «TerioBoit a3 GekT pacTBOpPEHUS BEIIECTB B BOAE»

Jlaboparopusiii onbiT Nel «BnusiHue pacTBOpHUTENs Ha IMCCOLMALIAION

JlaGopatopHblif onbIT Ne2 «CuibHBIE U CI1a0ble SJIEKTPOIUTH»

Jlaboparopubiii  onbITNe3  «3aBUCMMOCTH  AJIEKTPONPOBOJHOCTH  PacTBOPOB  CHUJIBHBIX

AJIEKTPOJINTOB OT KOHLIEHTPALIMX HOHOB)

Jlaboparopuslii onbiT Ned «B3anmoaelicTBre rHIpoKcHia Oapusi C CEpHOM KHCIOTON»

JlaGopatopHslii onbIT Ne5 «O6pa3zoBaHMe COIe aMMOHUS»

Jlaboparopubiii onbiT Ne6 «M3ydyeHue peakuuu B3aMMOJICHCTBHS CyilbpuUTa HATpUs C

MIEPOKCUIOM BOJOPOJIA»

JlaGopatopubiii  ombIT Ne7 «M3menenne PH B X0A€ OKHCIMTEIHLHO-BOCCTAHOBHTEIBHON

peaKun»

[TpakTueckast pabora Ne2 «OmpezneneHne KOHUEHTPALUU COJMU IO BJIEKTPOINPOBOIAHOCTH

pacTBOpPOB»

Tema. [Ipaktuxkym 2. TIpakTuueckasi pagora Ned «Ycj10BUsI IPOTEKAHUS XUM. PeaKIUil MeKIy

PacTBOPaMH YJIEKTPOJIUTOB 10 KOHIIAY.




IIpakTuuyeckas padora Ne5 «CBoiicTBa OKCHUAOB, KHCJIOT, COJIeil, OCHOBaHMII».
IIpakTuyeckas padora Ne6 «Penienne 3KCIepUMEHTAIbHbBIX 3a2Y»

Xumus 9 kiaace

Beenenne. O0masi XapaKTepucTHKAa XHMHYECKMX JIEMEHTOB M XMMHYECKHMX pPeaKIHil.
Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. MH.
MenpeneeBa (11 u)

XapakTepuCTUKa JJIEMEHTAa II0 €ro IoJjiokeHuto B Ilepumommyeckoit cucreme XUMHYECKHX
AJIEMEHTOB

J. n. Meunpeneesa. CBolicTBa OKCH/IOB, KHCJIOT, OCHOBAHMI U COJIEHl B CBETE
TEOPUU DJIEKTPOJIUTUYECKON JAMCCOLMAIMM U OKHUCIEHUs-BOccTaHOBieHUs. IloHsAtue o
HNepexoAHbIX d3JeMeHTaX. AmdoTrepHocTh. ['eHeTHuUeCKHIl psii  IEpexOoAHOro  3JIEMEHTA.
Ilepnonnueckuit 3akoH u lleproauyeckas cucrema xumudeckux aiemeHTos 1. M. Menneneesa.
XUMHYeCKasi OpraHu3alys >KMBOW U HEXXKMBOW NMPUPOAbI. XMMUYECKHH COCTAB siipa, MAHTUH U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHTbl B KJIETKAaX JKUBBIX OpraHusMoB. Makpo- u
MHUKpodieMeHThl. O0001IeHNe CBEACHNH 0 XUMUUYECKHUX peakiusx. Kinaccupukanus XuMuIecKkux
peakuuii MO pa3auMYHbIM IpPHU3HAKAM: «UHMCIO0 U COCTaB pPEAarupyrolux U 00pa3yoluXcs
BEILIECTBY, «TEIIOBOM 3((HeKT», «HaNpaBlIeHHE», «U3MEHEHHUE CTEeNEeHEeH OKUCICHUS IEMEHTOB,
00pa3yIoNIMX pearnpyronme BemecTBay, «(hasza», «ICIoNIb30BaHue KaTamu3aTopa». [loHsTre o
CKOPOCTM XUMHUYECKOW peakiuu. PakTopbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKUX PEaKIMM.
Karanuzatops! u karanus3. MHruOUTOpHl. AHTHOKCUIAHTBHI.

JdeMoHcTpanmm.

Paznuuansie popmel Tabiunet . . MenneneeBa. Moaenu aTOMOB 3J1IEMEHTOB | — 3-TO IEpHOJIOB.
Mogenp cTpoeHHs 3eMHOro Iapa (mornepeyHslii pa3pes). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH
peakuuu OT MPUPOAbl PEarupyrolux BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakluu OT
KOHLEHTPALlUU PEArupyrolux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XWUMHUYECKOW pEaKkLHUU OT
IUIOIIAAN COPUKOCHOBEHHSI pEarnpyIOIIMUX BEIIECTB (KKUIAIIMN cI0i»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEAKIUU OT TEMIIEPATYphbl pEarupyrolnX BemecTB. [ OMOreHHbBIN U reTepOreHHbIN
KaTayin3bl. DepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.

JlabopaTopHble ONBITHI.

1. [TomyueHne ruapokcuaa IUHKAa W HCCIENOBAaHUE €ro CBOMCTB. 2.MopenupoBaHue
noctpoenus Ilepuoguueckoit cucrembl xumuueckux oanemeHtoB JI. WM. Menneneesa. 3.
3amerienue kenesoM Meau B pactBope cynbdara meau (II). 4. 3aBuCMMOCTH CKOpOCTH
XUMHYECKON peakliiy OT MPUPOJIbl PEarupyroIIMX BEIIECTB Ha IPUMEPE B3aUMOIEHCTBUS KUCIIOT
C METAJUIAMH. 5. 3aBUCHUMOCTb CKOPOCTHM XUMHYECKOH pPEAaKIUMM OT KOHLEHTpAluu
pearupyrommnx BeIEeCTB HA TPUMEpPE B3aUMOAECHCTBUS LIMHKA C COJISTHOW KHUCIIOTOM pa3iIuyHON
KOHIEHTpauuu. 6.  3aBUCUMOCTb  CKOPOCTHM  XHMHYECKOM  peakuud  OT  IUIOIIAIU
CONPUKOCHOBEHMSI pEarupymoomux BemecTB. 7. MoJenupoBaHUE «KHUIALIETo Ccios». 8.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pEaKIMU OT TEMIIEpaTypbl PEarupyroliux BELIECTB Ha
npumepe B3aumojencTBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IUIHON
temneparypbl. 9. Pa3noxkeHue mepokcuaa Bojaopoja C MOMOIIbI0 okcujaa mapranua (IV) u
karanaspl. 10. OGHapyxeHHe KaTajga3bl B HEKOTOPBIX MUILEBHIX NpoaykTax. 11. MHrubuposanue
B3aMMOJEHCTBHS KUCIIOT C METAJIJIAaMU YPOTPOIIMHOM.



Tema 1. Metajuibl (14 4 + 4 u3 pe3epna)

ITonoxenue meraiuioB B Ilepuonnueckoin cucreme xumudeckux snemenTos /. 1. Menneneesa.

Merannuyeckass KpUCTaUIMYECKas pelleTka M MeTajulndyeckas XuMmuuyeckas cBsizb. OOmue

¢dusnueckue cBoiictBa mMerauioB. CIUIaBbl, MX CBOMCTBA M 3HAYCHHE. XHUMUYECKUE CBOWMCTBA

METAJIJIOB KaK BOCCTAHOBMTEJICH, a TAKXKE B CBETE UX ITOJIOKECHMS B DJIEKTPOXUMHUYECKOM DSy

HanpsbkeHni MetamioB. Koppos3ust MetamoB u crocoObl 60psObI ¢ Hell. MeTamsl B IpUPO/IE.

OO0m1re crnocoObl UX TOJTYYCHHS.

O0masi XapaKTepucTHKA WIEJ0YHbIX MeTaIoB. Metamuiel B npupojge. O0mue crnocodbl ux

nosydeHus. Crtpoenue aromos. lllenouHble MeTauibl — MNpPOCTHIE BellecTBa. BaxHeimue

COCIMHEHUS IIEIIOYHBIX METAJUIOB — OKCHJIbI, THUAPOKCUABI U CONU (XJIOpUIBI, KapOOHATHI,

Cyib(aThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHHE B HApOAHOM X03siicTBe. Kanuiinbie ynoOpeHus.

O0mas xapakTepucTHKA 3JIeMeHTOB IJIapHO# noarpynnsl Il rpynnsi.

Crpoenue aromos. IllemoyHo3eMenbHBIE MeETaJIbl — IIPOCTBIE BeElleCTBA. BaxHeimue

COCIMHEHUS IIEIOYHO3EMENBHBIX METAJUIOB — OKCHJbI, THIPOKCHABI U COJH (XJIOPUJBL,

KapOOHAThI, HUTPATHL, Cylb(haThl, (hocdaTel), UX CBOWCTBA U IPUMEHEHHUE B HAPOIHOM XO35HCTBE.

AJIIOMUHHU.

Crpoenne artoMma, (pu3nueckue M XMMHUYECKHME CBOWcTBa Impoctoro BemiectBa CoennHEHMs

QIIOMUHUS — OKCHJI U THIPOKCH[, UX aM(pOTEpHBI Xapakrep. BaxkHeimme coiau amoMUHUS.

[TpuMeHeHnEe aIOMUHMS U €r0 COCIUHEHUM.

Keaneso.

Crpoenue aroma, (pusnueckue 1 XMMUYECKHE CBOMCTBA IIPOCTOrO BellecTBa. I 'eHeTuueckue psibl

Fe™? uFe*s.

Baxneimune conu kene3a. 3HAUEHUE JKEIE€3a U €r0 COSAMHEHMH Ul MPUPOJBl U HApPOAHOIO

XO0341CTBa.

JdeMoHCcTpanum.

OOpa3upl LIENOYHBIX M IIEJT0YHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiicteue

HaTpUs, JUTUS M KaJlbliMg C BOJOW. B3aumoneicTBue HaTpus M Mar"us C KHUCIOPOZIOM.

B3aumoneiictBue meramios ¢ Hemetauiamu. [lomyuenue runpokcunos xenesa (11) u (1I1).

JlabopaTopHbIe ONBITHI.

12. B3aumopeiictBue pacTBOpoB KHUCIOT M cojeil ¢ meramiamu. 13.03HaKomiieHHUE ¢

pynamu xkenesa. 14. OxkpammBaHue JIaMeHH COJIIMH ILEJI0YHBIX METalIoB. 15. B3anMmonelicteue

Kanplus ¢ Bojpoi. 16.[lomydeHue ruapokcuaa Kaibliug W HCCIEIOBaHUE €ro CBOWCTB.17.
IlonyyeHne  rugpokcuga  allOMHHUS M HCCIENOBAaHUE €0 CBOMCTB.

18.B3aumogeiicTBue xene3a ¢ coisiHo kucinoTto. 19. Ilomyuenune rugpokcunos xenesa (I1) u

(IIT) m n3yueHue ux CBOMCTB.

JleMOHCTpallMOHHBIE, JIA00PATOPHBIE ONBITHI M _NpaKTHYecKHe PadoThl, BbINOJIHSIEMbIE

IIPH IOMOIIH 000PY/10BAHUS AETCKOro TexHonapka «IIKkoJbHbIH KBAHTOPHYM» :

Jlab6opaTtopusiit onbIT Nel0 «B3anmoselicTBrEe M3BECTKOBOM BOJIBI C YTJIEKUCITBIM Ta30M»

Tema 2. [IpakTukym 1. CBolicTBa MeTAJIJIOB M UX COeTMHEHUH (2 1)

1. Ocy1ecTBiIeHHE HENOYKH XMMUYECKHUX TIPEBPAILCHUN.

2. Pemenne sKkcriepuMEHTABHBIX 3314 Ha pacIiO3HaBaHUE U MTOJTyYSHHE COSTMHEHIH METaJIOB.
Tema 3. Hemerasisbl (24 1)

OOmiass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHue B Ilepuoanueckoil cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa, 0coOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTpoOTpuaTeabHocTh (D0)
Kak Mepa «HEeMETALIMYHOCTHY, pan 0. Kpuctamimdyeckoe CTpOeHUE HEMETANIOB — MPOCTHIX
BenlecTB. Asuorponus. Pusmdyeckue CBoOWCTBa HeMeTalioB. OTHOCHUTENBHOCTb IOHATUI
«METAJI» U «HEMETAJL.

Boxopoa. Ilonoxenne Bomopona B Ilepuogmyeckoil cucreme XUMUYECKUX 3ieMeHToB [l .
MenneneeBa. CTpoeHue aroma U MoJieKyJibl. @u3nyecKkrue U XUMUYECKUe CBOICTBa BOIOPO/IA, €To
MIOJIy4YEHUE U IPUMEHEHHE.



Bopa. Ctpoenue Monekynbl. Bogopoanass xumuueckas cBA3b. PU3MUECKHE CBOMCTBA BOJBIL.
AHoManuu cBoWCTB BoAbl. ['mapodunbHbie U rUAPO(OOHBIC BEIIECTBA. XMMHUUYECKHE CBONCTBA
Bonbl. KpyroBopor Boxabl B mpupone. Bomooumctka. Aspanust Boabl. boiToBbIE (DUIBTPHL
MunepanbHbie BOAbIL. JJucTHIIIMpoBaHHas BOJIa, €€ MOJIy4eHHUEe U IIPUMEHEHUE.
O0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. IIpocTeie BeliecTBa M OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenus o xiyope, Opome, ¢rope u ione.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM XO35KCTBE.
Cepa. CtpoeHue aroMa, ajuIOTPOIHs, CBOMCTBA M MPUMEHEHHE POMOMYECKOM cepbl. OKCHIBI
cepol (IV) u (VI), ux nomydenue, cpoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
MpPUMEHEHHE B HApOAHOM X03siicTBe. [IpOou3BOJACTBO CEPHOM KUCIOTHI.
A3or. CTpoeHHe aTromMa U MOJIEKYJbl, CBOMCTBAa IPOCTOrO BeEllEeCTBA. AMMHAK, CTPOECHHE,
CBOICTBa, MoTy4yeHue u npuMeHeHue. Com aMMOHHSI, X CBOMCTBA U puMeHeHue. OKCuIbI a30Ta
(II) m (IV).A30oTHas KucaOTa, €e CBOMCTBA U MpUMEHeHHe. HUTpaTbl U HUTPUTHI, IpodiieMa ux
COJIEp’KaHUsl B CEIbCKOXO03UCTBEHHOU MPOIYKIIMH. A30THBIE yI0OpEHUS.
®ocdop. CtpoeHue aToma, aJUIOTPOIINS, CBOWCTBA ON0ro U KpacHOro ¢hocdopa, ux mpuMeHEHHE.
OcHoBHbIe coequHenus: okcun pocdopa (V) u oprodhochopnas kuciora, pocdarsl. DochopHbie
ya00peHusl.
VYraepoa. Ctpoenue aToma, ajIOTPOINHUs, CBOMCTBa Moaudukauuid, mpuMmeHeHue. OKCUIbI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHeHune. KapOoHATHI: KaJBIUT, COMAA, MOTAIl, HX
3HAaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.
Kpemuuii. CtpoeHue aToMa, KpUCTaNIMYECKUI KPEMHUM, €ro cBOiicTBa U npumeHeHue. Okcuj
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CHIMKAThl. 3HAUEHUE COCTUHEHUN KPEeMHHUS B
JKUBOM 1 HeXUBOM nipupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUICHHOCTH.
JdeMoHcTpanmm.
OOpa3upl rajJloreHoB — IMPOCTBIX BELIECTB. B3auMoaeicTBHE TallorT€HOB C HAaTpUeM, C
anmoMuHueM. BoiTecHeHHe XJI0poM Opoma WM MOJAa U3 PacTBOPOB UX cojeil. BzaumoneiictBue
Cephl ¢ METAJUIAMU, BOJIOPOJAOM U KHCIOPOIOM. B3auMoericTBuEe KOHIEHTPUPOBAHHON a30THOM
KHUCTIOTHI ¢ Menbto. [lornomenue yriemM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBneHue
Mean u3 ee okcraa yrieM. O0pa3ibl MpUPOIHBIX COSAMHEHUN XJI0pa, cephl, pocdopa, yriepona,
KkpemHusA. OOpaslibl BaXXHEHIINX U1 HAPOJHOIO X03s1iicTBa Ccynb(haToB, HUTPATOB, KapOOHATOB,
docdaron. OOpa3Isl cTEKIa, KEPAMHUKH, IIEMEHTA.
JlabopaTopHbIie ONBITHI.
20.  Tlomydenue m pacriozHaBaHue Bogopoaa. 21. McciaenoBanne MOBEpXHOCTHOTO HATSKEHUS
BOAbI. 22.PacTBOpeHue NepMaHraHaTa Kajaus WM MEAHOrO Kynopoca B Boze. 23. I'maparanus
obe3BoxkeHHoro cynbbara wmeau (II). 24. HWsrortoBrneHue THIICOBOrO OTHEYaTKa.2s.
O3HakoMJIeHHE C KOJUIEKIMeH OBITOBBIX (MIbTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpaIbHOU BOJbI. 27. KauecTBeHHas peakiys Ha raoreHua-uoHsl.28. [Tomyuenue 51
pacnio3HaBaHue kucaopona. 29. I'operme cepsl Ha Boznyxe u B kuciopozae. 30.CpoiicTBa
pazbaBiienHon cepHoil kucioTel. 31. M3ydenue cBoiicTB ammmuaka. 32. Pacrno3HaBanue coseit
ammoHus. 33. CBoifctBa pa3baBineHHON a30THOM  kucnotel. 34. B3saumopeiictBue
KOHIICHTPUPOBAaHHOW a30THOM KHUCIOTHI ¢ Meawto. 35. T'openue dochopa Ha BO3Ayxe U B
kucinopoze. 36. PacnoznaBanue Qocdaron. 37. T'openue yris B kucnopoge. 38. Ilomyuenue
YTOJBHOM KHUCIOTHI U u3yueHue ee cBouctB. 39. [lepexon kapOoHaToB B ruapokapOoHaTsl. 40.
Paznoxenue runpokap6onara Hatpus. 41. [lonydyeHue KpeMHEBON KUCIIOTHI U U3yYCHHE
€€ CBOMCTB.
Tema 4. [Ipaktukym 2. CBoiicTBa coelMHeHHIT HeMeTaJL10B (3 4)
l.Pemenne »skcnepuMeHTanbHbIX 3amad 1o Tteme «lloarpynma ramoreHoB». 2.Pemenue
AKCIIEPUMEHTAbHBIX 331a4 1o Teme «lloarpymnmna kucinopoaa». 3. Pemenne skcriepuMeHTaIbHbIX
3aga4d o teMe «Iloarpynna azotay. 4. Pemenne skcnepuMeHTAIbHBIX 33124 1o Teme «l loarpymnma
yriaepoaay. 5. [Tonyuenue, coOupanue U paclio3HaBaHUE ra3oB.
JleMOHCTpallMOHHBIE, JIA00PATOPHBIE ONBITHI M _INpPaKTHYecKHe PadoThl, BbINOJIHSIEMbIE
IIPY NOMOIIH 000PYI0BAHUS AETCKOr0 TexHonapka «IIKoJbHbIH KBAHTOPHYM»:




Jemonctpanunonsblil onbIT Ne3 «M3yueHne GpU3NUECKuX U XUMUYECKUX CBOMCTB XJIOpay

JemoHcTpanroHHbIi onibIT Ned «l3ydeHne CBONCTB CEPHUCTOTO ra3a U CEPHUCTON KUCIOTBI»*
*Hymeparusi J1€MOHCTPALMOHHBIX AKCIIEPUMEHTOB, J1a0OPATOPHBIX OIBITOB H
MPAKTUYECKUX PA0OT COOTBETCTBYET MX HYMEpAalMH B METOJIUYECKOM IOCOOUU
«Peanuzanus o00pa3oBaTeNbHBIX MPOrpaMM IO XHUMHHA C HCHOJIb30BAHHUEM
o0opynoBaHus AeTckoro TexuHonapka «llIkonbHbINA KBaHTOpUYM» §8-9 KI1acchl

Tema 5. O0001IeHre 3HAHMH 1O XMMHHM 32 Kypc OCHOBHOM mkoJuabl. IloaroroBka k
rocyaapcrBeHHoii utoronoii arrecranuu (F'AA) (8 u)

[Tepuoanueckuii 3axkoH u [lepuoauueckas cuctemMa XxuMuueckux 3yemMeHToB . . Menpaeneena.
@uU3NYEeCKU CMBICI TOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEpPOB MEPHOJA U TPYIIHI.
3aKOHOMEPHOCTU M3MEHEHHMsI CBOMCTB RJIEMEHTOB M MX COCIMHEHHMM B MEpUOJAX W IpyIIax B
CBETE MPEACTABICHUI O CTPOEHUH ATOMOB 3JIEMEHTOB.

3HaueHHE MEPUOAUYECKOTO 3aKOHA. BUIbl XMMHYECKMX CBSI3€d M THUIIBI KPUCTAJUIMYECKHUX
pemieTok. B3anMocBs3b CTpoeHus U CBOMCTB BemecTB. Knaccnukanus XUMUYECKIX peaKkIui o
pa3IMYHBIM MPU3HAKaM (YUCJIO U COCTAaB PEArupyroLINX U OOpa3yIoUIMXCs BEIIECTB; HaJlHuue
rpaHulbl  pasfena  (a3; TermIoBod J(PQeKT; W3MEHEHHE CTENeHEH OKHCICHUS aTOMOB;
MCIIOJIb30BaHUE KaTallu3aTopa; HampaBlieHue mpoTekaHus). CKOpOCTh XUMUYECKUX PEeaKIuil u
dakropel, Biustonme Ha Hee. OOPaTHMOCTh XMMHUYECKUX PEAKIUH M CIIOCOOBI CMEIICHHS
XUMHUYECKOI0 PaBHOBECHS.

[IpocTeie M cHOXHBIE BeHIECTBA. MeTaibl U HEMETAJUIbl. | €HEeTHYeCKHe psAIbl METallia,
HEMeTallla U nepexoaHoro Mmeramia. OKCUAbI U TUIPOKCU B (OCHOBaHMUS, KUCIOTHI, aM(pOTEepHbIS
THIPOKCHUIBI), coli. MIX cocTaB, KilacCu(UKAIKS U OOIIHEe XMMHUYECKHAE CBOMCTBA B CBETE TEOPUHU
3JIEKTPOJINTUYECKON JUCCOLMAIIIH.



5. TemaTn4yeckoe NJIAHUPOBAHUE

Xumus1 8 Kiace

Ne | HammeHoBaHMe TeMbl Bcero yacos N3 Hux
n/n 1o nmporp. paxkr. IIP.P. K.P.
1. Beenenue 4 6 Nel
2. Tema 1. 9 12 K.p. Nel
ATOMBI XMMHUYECKUX JIEMEHTOB
3. Tema 2. 6 6 K.p. No2
[IpocTsie BemecTBa
4, Tema 3. 14 15 Ne2 K.p. Ne3
CoenuHeHns XUMUYECKHUX JIEMEHTOB No2*
5. Tema 4. 11 11 Ne3 K.p. Ne4
W3meHeHus, mpoucxosiiue ¢
BEIIECTBaMH.
6. Tema 5. 18 18 Ne4 K.p. No5
PactBopenue. PactBopsl. CBoiicTBa No5
PacTBOPOB 3JEKTPOIUTOB. OKUCIUTEIBHO No6
— BOCCTaHOBUTEJIbHBIE PEAKIIVH. Ne2*
7. Pe3epsn 6 0
Bcero 68 68 8 (6+2%) 5

*HpaKanecmle paﬁoTbl H3 METOANYECCKOIO nmocoous «Peanu3zamnus
O6pa3OBaTCJ'ILHbIX nporpamMm I10 XUMHU C HCIIOJIB30BAHUEM 060py,[[OBaHI/I$I

netckoro texHonapka «llIkonbHbIN KBaHTOPUYM» 8-9 KIIacChI




TemaTHyeckoe MIaHMpPOBaHue 9 KJacc

Xumui 9 kiaace

Ne HaumeHoBaHue TeMbI Bcero yacos N3 Hux
n/n 110 nporp. ¢paxr. | IIp.P. K.P.
1 BBenenue. O01mas xapakTepucTuKa 11 11
XHMHUYECKHUX 3JIEMEHTOB H XUMHYECKUX
peakuuii. [leppoanyecknii 3aK0H U
NepuoJuYecKasi CHCTeMa XUMMHYeCKHX
ayneMenToB .. MeHeneeBa.
2. Tema 1. MeTauibl 14 14 +4 1
Tema 2. [IpakTukym 1. «CBoiicTBa MeTa/NIOB 2 2 2
M UX COCIUHEHU I
4, Tema 3 «Hemeranab» 24 24+1 1
5. Tema 4. IlpakTukym 2. «CBoiicTBa 3 3 3
coeJUHEHUIT HeMeTALTI0B)»
6. Tema 5. O0001IeHHe 3HAHNH 10 XUMMH 32 8 8
KYPC OCHOBHO# IIKOJIBI.
8. Pe3eps 5 1
Bcero 66 66 4 3
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