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IosicHUTENILHAA 3aNINCKA

Pabouast mporpamMma mo xumuu pazpadorana jyuist yqammxcs 8- 9 KiraccoB, HaXOASIIUXCS Ha
WH/IMBUyaIbHOM O0OYYEHHUH Ha JIOMY.
[Tporpamma jjist HHIUBHIYaIbHOTO 00y4YeHUs Ha AoMmy (8 -9 Kkitacc) paccuntana Ha 68 4acoB B rojl, U3 HUX
04yHO-17 vacos, 3a04H0 — 51 yacos

IInanupyemble pe3yabTaThl 00y4eHUs!
JINYHOCTHBIMH pe3yJbTaTaMH M3ydeHHUs IpeaMera «XHUMMs» SBISIOTCS CIEAYIOLIUE

YMEHUS:

1. oco3HaBaTh €AUHCTBO U IIEJIOCTHOCTh OKPY’KAIOLIEr0 MUPa, BO3MOKHOCTH €r0 M03HABAEMOCTHU
U 00BACHUMOCTH Ha OCHOBE JIOCTHXEHUN HAYKH;

2. IOCTENEHHO BHICTPaMBaTh COOCTBEHHOE IIEJI0OCTHOE MUPOBO33PEHHE: 0CO3HABATh MOTPEOHOCTD
Y TOTOBHOCTb K CaMOOOPa30BaHUIO, B TOM YUCIIE U B paMKaX CaMOCTOSATENIbHON IesATeIbHOCTH
BHE IIIKOJIBI;

3. OLICHHBATh >KU3HEHHBIE CUTYallUU C TOYKH 3peHHs 0e30IacHOro oopasa >KM3HU U COXPaHEHUs
3/10pOBbSI;

4. OLIeHMBATh 3KOJOIMYECKUM PUCK B3aHMOOTHOIIECHUH YelloBeKa U PUPO/IbI.

5. hopMupoBaTh FKOIOTUYECKOE MBIIIJICHHE: YMEHUE OLEHUBATH CBOIO JIEATEIBHOCTh M MOCTYIIKH
JIpYrux JIOeH ¢ TOYKM 3PEHHUS COXPAHEHHUs OKpYXawlled cpelpl - rapaHTa XH3HH U
Oyraromosryuusi Jiroiei Ha 3emIie.

MertanpeameTHbie pe3yJibTaThl.

MeranpeameTHble  pe3yibTaThl, BKIOYAIOT OCBOCHHbIE OOYYAIOUIUMHCS  MEXIIPEAMETHbIE

HNOHATUS M YHUBEpCalbHble  yueOHble  JEHCTBHsS  (pEryisTHBHbIE, I103HaBaTEJbHbIC,

KOMMYHHUKATHUBHBIE).

PeryasituBubie YY ]|

1. VYMeHue caMOCTOSATENBHO ONpPEAEATh eI 00yuyeHus, CTaBUTh U (POPMYJIHUPOBATH HOBBIE
3aJauu B yueOe M M03HABATEIbHON JesITeIbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
MMO3HABATEIBHON JIeATeTbHOCTH. OOYyJaronuicss CMOXKET:

e  AHATU3UPOBAThH CYLIECTBYIOIINE U MJIAHUPOBATH OyAyIIHe 00pa30BaTEIbHbBIE PE3YIIbTATHI,

e UACHTU(GUIHUPOBATH COOCTBEHHBIC TPOOJIEMBI U OTIPEIEIATH TIIABHYIO MTPOOIIeMy;

e BBIBUTATb BEPCHUU pelIeHUd MpoOIeMbl, GOPMYIUPOBATEIUIIOTESHI,

IIPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

e CTaBUTh L€Nb JEATEIBHOCTH Ha OCHOBE ONpEAENCHHON mpoOneMbl u
CYILECBYIOIIMUX BO3MOXKHOCTEW;

e (dopMynupoBaTh yueOHBIE 3aJauM KaK IIAaru JOCTH)KEHUS IOCTaBJICHHOM
L[EJIH JeSITeIbHOCTH;

e 000CHOBBIBATH LIEJIEBBIE OPUEHTUPHI U IPHOPUTETHI CCIJIKAMU Ha IIEHHOCTH, YKa3bIBast U
000CHOBBIBAs JIOTHYECKYIO TIOCIIEJ0BATEILHOCTD I11aroB.

2. YMeHHEe CaMOCTOSITE€IbHO IUIAHUPOBATh IYTH JOCTMDKEHHUS IleNieil, B TOM 4Yuclie
anbTepHATUBHbIE, OCO3HAHHO BbIOMpaTh HambOosee 3P EeKTHBHBIE CIOCOOBI pEIIeHUS
y4eOHBIX M MMO3HABaTEIbHbIX 3a7a4. O0yJaroUuiics CMOXKET:

e OIpenensaTh HeoOXOaUMble JIEHCTBUE(s]) B COOTBETCTBUHU C Y4eOHOM U IMO3HABATEIbHOMN
3a/layeil U COCTaBIATh AITOPUTM UX BBIMOJTHEHHUS;

e O00OCHOBBIBaTb M OCYILECTBJISATH BbIOOp HambOojee 3>PQPEKTUBHBIX CIIOCOOOB pEUICHUS
y4eOHBIX M MTO3HABATEIbHBIX 337ay;

e OIpeneisITh/HaXOAUTh, B TOM YHCIE W3 MPEAJIOKEHHBIX BapHaHTOB, YCIOBUS Ui
BBINOJIHEHUS Y4eOHOH U MMO3HABaTEIbHOM 3a/1auH;

e BBICTpaMBaTh >KU3HEHHBIE IUIAaHBI HAa KPAaTKOCpOuHOe Oynymiee (3asgBIATH IeJIeBble
OpUEHTHUPBI, CTaBUTh AaJEKBaTHbIE UM 3aJadd M IpelaraTb ACHCTBUs, YKas3blBas M
00OCHOBBIBAs JIOTHYECKYIO MIOCIIE0BATENBHOCTh 111aroB);

e BbIOMpATh U3 MPEAJOKEHHBIX BapUAHTOB U CAMOCTOSTEIBHO HMCKAaTh CPEJICTBA/pecypcChbl
JUISL pellieHus 3a/1a4M/IOCTHKEHUS 1IeIIH;



COCTABIIATH IJIAaH PELICHUS MPOOIeMbl (BBIOJIHEHHS TPOSKTA, TPOBEICHUS UCCIIEIOBAHUS);
OIIpEeNIeNIATh MOTEHLNANIbHBIE 3aTPyIHEHHS IIPU PEIICHUH y4eOHOH 1 o3HaBaTeIbHON
3a/1a4d U HaXOJUThb CPEACTBA IS UX YCTPAHEHUS,

OIUCBIBATh CBOHM OMBIT, OPOPMIISIS €ro Ut Nepeaay APYruM JIOASM B BHJIE TEXHOJIOTUU
peuieHus MIPAKTHYECKUX 3a1a4 OIIPEIETICHHOT O KJ1acca;

TUTAHUPOBATHh U KOPPEKTUPOBATH CBOIO HHIMBUYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
3. YMeHue COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMHU PE3yJbTaTaMH, OCYIIECTBISTh
KOHTpPOJIb CBOEH JEATEIBbHOCTH B IIPOLECCEe JOCTHKEHMs pe3yibpTaTra, OIPEIeisaTh
CHOCOObI JIeHCTBUI B paMKax MPEeJIOKEHHBIX YCIOBHM U TpeGOBaHMIA, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHAIONICHCS cuTyanuei. OOydaronuiicss CMOXKET:
ONpEeNEeNsATh COBMECTHO C II€JaroroM MW CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
PE3yNIbTaTOB M KPUTEPHH OIICHKU CBOCH yU4eOHOU JeSITeILHOCTH;

CUCTEMAaTHU3UPOBATH (B TOM YHCIIE€ BBIOMPATh TPHOPUTETHBIC) KPUTEPUN TUTAHUPYEMBIX
pe3yJIbTaTOB U OLIEHKHU CBOEH JEATEIIbHOCTH;

oTOMpaTh MHCTPYMEHTHl [UJIsl OLIGHUBAHUS CBOEH JEATENIbHOCTH, OCYILECTBIISAThH
CaMOKOHTPOJIb CBOEH JESITENFHOCTH B PaMKaXx MPEII0KEHHBIX YCIOBU U TPeOOBaHMIA;
OLICHUBATb CBOIO JEATEIBHOCTh, APTYMEHTUPYSI IPUYUHBI TOCTHXKEHUS WIIA OTCYTCTBUS
IJIJAHUPYEMOTI'O PE3yNbTaTa;

HaXOJUTh JIOCTATOYHBIE CPEICTBA I BBHITIOJHEHUS Y4EOHBIX JEHCTBHI B U3MEHSIOICHCS
CUTYaIlUU W/WIK IPU OTCYTCTBHUH ILITAHUPYEMOTO Pe3yibTara;

paboTas Mo cBoeMy IUIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JESTEIILHOCTh HA OCHOBE
aHaM3a U3MEHEHUIN CUTyallMy IS MOJyYeHUS 3aIlJIAHUPOBAHHBIX XapaKTEPUCTUK
MIPOJYKTa/pe3ynbTara;

YCTaHaBJIMBATb CBA3b MCKOY MMOJIY4YCHHBIMU XapPaKTCPUCTUKAMU IMpoOAYKTa n
XapaKTCPpUCTUKaMU IIpoHecCa ACATCIbHOCTH MW 110 3aBCPHICHUU ACATCIbHOCTH IIpCajiararb
HU3MCHCHUC XAPAKTCPUCTHUK ITPpOoHCCCa IS MOJTYUCHUA YITYYIICHHBIX XapaKTCPUCTUK ITPOAYKTA,

CBEpSITh CBOM JICGUCTBUS C LETbI0O U, MPH HEOOXOAUMOCTH, HCHPABIATH OIIMOKH

CaMOCTOSITEIILHO.

4. Ymenue OIICHUBATh MIPaBUIILHOCTh BBITIOJTHEHU S yueOHOH 3a/auu,

cOOCTBEHHBIE BO3MOXKHOCTH €€ perieHusi. O0ydaromuics CMOXKET:

OTIPEAETISATH KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH ) BHIMIOTHEHUsSI Y4eOHOM 3a/1a4H;

aHATM3UPOBATH M 00OOCHOBBIBATH TPHUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JJISI

BBHITIOTHEHUS Y4eOHOIl 3a/1a4;

cBOOO/IHO MOJIH30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMU OIEHKU U CAMOOLIEHKH, UCXO/SI U3

L[ETH U UMEIOLTNXCS CPENICTB, pa3indasi pe3yJbTaT U CIOCOObI IeHCTBUI;

OLICHUBATh TMPOJYKT CBOEH JAEATeIbHOCTH MO 3aJaHHBIM W/WIU

CaMOCTOSITETILHO OTpeIeIEHHBIM KPUTEPUSIM B COOTBETCTBHUU C LIETIBIO ACSITEIbHOCTH;

000CHOBBIBaTh JIOCTHKUMOCTh II€TM  BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKHU

CBOMIX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

(buKCUpOBaTh U AaHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

5. Bnajgenue oOCHOBaMH  CaMOKOHTPOJS, CAMOOICHKH, TPHHATHS  pPEUIeHUH U

OCYIIIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOW M To3HaBarelbHOW. OOywaromuncs

CMOXeET:

HaO0II0/1aTh ¥ aHATM3UPOBATH COOCTBEHHYIO YUE€OHYIO U TTO3HABATEIbHYIO I€ATEIHLHOCTh U

JEeSTeNbHOCTD IPYTHX 00yUYaromnXcsl B MPOIIEcCce B3aMMOIIPOBEPKH;

COOTHOCHUTh pealbHbIe W IUIAHUPYEMBIE PE3YJIbTaThl MHIUBUIYATLHOMN

00pa30BaTEILHON JISATEITBHOCTH H JICJIaTh BBIBO/IBI,

MPUHUMATH pellleHue B y4eOHOM CUTyalluy U HECTU 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENTLHO OMPEENSITh IPUUMHBI CBOETO YCIIeXa WM HeycIieXa U HaXOAUTh

CIIOCOOBI BBIX0JIa U3 CUTYAITUU HEYyCIeXa,

PETPOCTIEKTUBHO  OMNpEAeNsTh, KakKhe JEHUCTBUS 10 pEIIeHUI0 Yy4eOHOW 3amauu
VT TIapaMeTPhl 3THX JICWCTBUN IPUBEITH K MOJTYICHHIO HMEIOIIETOCs IPOAYKTa yaeOHOU

JeSTEIILHOCTH,



JIEMOHCTPHPOBATH MOPUEMBl  PETYISIUU  MCUXO(PHU3UOTOTUIECKUX/ SMOIMOHATHHBI
X COCTOSTHUM sl JOoCTHREHUs dh(deKTa ycrokoeHus (yCTpaHeHHs SMOIIMOHATBLHOM
HaIpPSHDKEHHOCTH),

a¢dexra BoccTaHOBIECHUS (OCiIaONeHWS TPOSBIECHUN yTOMIIeHHS), 3¢dexTa
aKTUBU3AIMHU (TIOBBIIICHUS TTCUXO(DU3HOTIOTHIECKON peaKTUBHOCTH).

ITo3naBaTenbHbIe YV [

1. YMmenue OTpEACNATh IOHATHS, CO371aBaTh 000OIIEHNS, YCTAHABINBATh AHAJIOTHH,
KJIacCU(PUITMPOBATh, CAMOCTOSTEIFHO BBHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(UKALIMY, YCTAHABIMBATh MPUYUHHO- CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHIECKOE
paccyxJIeHue, YMO3aKIIOUCHHUE (MHAYKTHBHOE, JIeAYKTUBHOE, 110 aHaJIOTUH) UJIeaTh
BBIBOJIBI.
OO0yJarmMiics CMOXKET:

CJIOB;

noAOHUpaTh CJIOBA, COMOJYMHEHHBIC KIFOUEBOMY CIIOBY, ONPEICISIONIME €ro MPU3HAKU U
CBOICTBA;
BBICTPAMBATh JIOTHYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIOUYEBOTO CIIOBA M CONOIYMHEHHBIX EMY

BBIJICJIATh OOINMH NMPH3HAK JIBYX WM HECKOJIBKHX IMPEIMETOB WM SIBICHUH U OOBSICHATH HX
CXO/ICTBO;

00BEeTMHATH PEAMETHI U SBJICHHS B TPYIIIIHI [0 ONPEIEICHHBIM PU3HAKaM, CPaBHUBATD,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

BBIJICIIATH SIBJICHUE U3 OOIIETO psAa APYTUX SBICHHIA;

OIpENeNATh OOCTOSATENBbCTBA, KOTOPBIC MPEIIICCTBOBAIN BO3HUKHOBEHHIO CBSI3H MEXKIY
SBIICHUSIMH, W3 O3TUX OOCTOATENBCTB BBIACIATH OIPEICISIONINE, CIOCOOHBIE OBITH
MPUYMHOW JAHHOTO SIBIICHUS, BBISBIIATH IPUYUHBI M CIICJACTBHSI SIBJICHUN;

CTPOUTH PACCYXACHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHHUSIM U OT YaCTHBIX
SIBIICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOHTBH PACCYKICHHE HAa OCHOBE CPAaBHCHHS MPEJAMETOB M SIBIICHHH, BBIACISAS NIPU STOM
oO1u1e NpU3HaKy;

u3JaraTh MOJYyYCHHYIO HH()OPMAINIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;

CaMOCTOSITENIbHO YKa3bIBaTh HAa MH(POPMAIIMIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeAsiaratb U IpUMEHSTh
croco0 MPOBEPKU JOCTOBEPHOCTH UH(OPMAIINH;

BepOaIM30BaTh SMOIIMOHAIBHOE BIIEYATIICHNE, OKa3aHHOE Ha HETO ICTOYHUKOM;

OOBSICHSTh  AIBIIGHUS, TIPOIECCHI, CBSI3U U OTHOIIEHUS, BBIABISIEMBIE B  XOJ€
MO3HABATEIbHOW M  HCCIEAOBATEIIbCKON JeATEIbHOCTH (IMIPUBOAUTH OOBICHEHHE C
M3MeHeHHeM (HOpMBI MPEACTaBICHUS; OOBACHATD, ACTATH3UPYS WIH 00001ast; 0ObICHATD
C 33/IaHHOM TOYKH 3pEHHUS);

BBISIBJISITH U HA3bIBaTh MPUUMHBI COOBITHS, SIBJICHUS, B TOM YKCIIE BO3MOXKHBIE / Hanboiee
BEPOSATHBIE MPUYNHBI, BO3MOKHBIE TMOCIEICTBUS 33aJaHHOW MPUYHMHBI, CAMOCTOSATEIHHO
OCYIICCTBJIAA HpI/I‘{I/IHHO-CJICI[CTBCHHblﬁ aHaJIu3,

ACJIaTh BBIBOJ Ha OCHOBE KPHUTHYCCKOI'O0 aHaIM3a pa3HbIX TOYCK 3PCHUA, IMOATBCPKIATH
BBIBOJI COOCTBEHHOM apryMeHTaluel WM CaMOCTOSTENbHO OTy4YEeHHBIMU JaHHBIMHU.

2. VYMmenne co3aaBaTb, NMPUMCHATHL U HpGO6p330BBIBaTI) 3HaKM W CHUMBOJIBI, MOJACIN U
CXEMBI JIJIS pelieHns Y9eOHBIX U MO3HaBaTeIbHBIX 3a7au. OOyJaromuics CMOXKET:
0003HaYaTh CUMBOJIOM M 3HAKOM ITPEIMET U/UIN SIBIICHUE,

OTIPEAETATh JOTHYECKHE CBSI3U MEXKAY MpeIMETaMH W/WIIN SBICHUSMH, 0003HAYATH
JaHHBIC JIOTUYECKHUE CBA3U C IOMOIIIBIO 3HAKOB B CXEME,

CO3/1aBaTh a0CTPAKTHBIN UM pealbHBIN 00pa3 MmpeaMeTa 1/iiv SBICHHUS;

CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCJIOBHH 3a7a4H W/WIIH CIIOC00a €€ PEIICHHS;

co3aaBaThb Bep6aJ'IBHBIe, BCUICCTBCHHBIC H I/IH(l)OpMaHI/IOHHBIe MOACJIN C BBIACIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JIsi ONpPEIeNICHHs] CIIoco0a pelieHHs 3a/aud B
COOTBETCTBHUH C CUTYyallUEH;

peoOpa3oBBIBaTh MOJIEIN C IEJHIO BBISBICHUS OOIIMX 3aKOHOB, ONPEICISIONINX TAaHHYIO
MPEAMETHYIO 00J1aCTh;



e TIEPEBOJUTH CJIOXKHYIO IO COCTaBY (MHOTOACIEKTHYIO) MH(POpPMaUI0 W3 TpaPuIecKoro
Wi (HOpMaIM30BaHHOTO (CHMBOJIBHOTO) IIPECTABICHUS B TEKCTOBOE, 1 HA00OPOT;

° CTPOUTHL CXCMY, AJITOPUTM HeﬁCTBHH, HCIIPAaBJIAAITL HWJIM BOCCTAaHABJIMBATH HEU3BECTHBIN
paHee aJTOPUTM Ha OCHOBE MMEIOMICTOCs 3HAHUS 00 00BEKTEe, K KOTOPOMY IPUMEHSETCS
QJITOPUTM;

e  CTPOWTH JOKa3aTEJIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

e  AHAIM3HMPOBATH/peIEKCHPOBATH ONBIT PAa3padOTKH M pPEATU3alMU Y4eOHOTO IPOEKTa,
UCCIIEIOBaHMsI  (TEOPETHUYECKOrO, OSMIHMPUYECKOT0) Ha  OCHOBE  MPEIOKEHHOMN
npoOJIeMHON CHUTYyallMH, IIOCTABIEHHON WEMM W/WIM 33JaHHBIX KPUTEPHEB OLICHKU
MPOAYKTa/pe3ynbraTa.

3. CwmpbicioBoe uteHne. O0yJaromuiicss CMOXKET:

e HAxXOAWTh B TEKCTe Tpedyemyro wuHGOpMaANMIO (B COOTBETCTBUUM C IIENSAMH
CBOCH JeATEIILHOCTH);

e OpUEHTHPOBATHCS B COJCPKAHUU TEKCTA, IOHUMATD
LEJIOCTHBIM CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;

e  YCTaHABJIMBAThH B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBIICHHH, TIPOILIECCOB;

e  PE3IOMHUPOBATH IVIABHYIO HJICIO TEKCTA;

e TpeoOpa3OBHIBATH TEKCT, «IIEPEBOAS» €ro B JPYTyI0 MOJAIbHOCTh, WHTEPIPETUPOBATH
TEKCT  (XYIOXXECTBEHHBIH M  HEXYJOXXECTBEHHBIH —  y4EeOHBIH, Hay4HO-
HONYJISIPHBIA, MH(DOPMALMOHHBIH, TeKcT non-fiction);

e KPHUTHYECKH OLICHHBATH COJIEpKaHUE U (PopMy TEKCTa.

4. ®opMHUPOBAaHHE W PA3BUTUE KOJIOTHUECKOTO MBIILICHUS, YMECHUE MPUMEHSTH €ro B
MO3HABATEIbHOW, KOMMYHHKATUBHOH, COLMAIBHON TPaKTUKE M MPOoQecCHOHATBHOM
opueHTanuu. O0yJaromuiics CMOXET:

e  OMpEAEIATH CBOE OTHOILICHHUE K PUPOIHON CpeIe;

e AHAIM3MPOBATh BJIHMSHUE OHKOJOTMYECKMX (AKTOPOB Ha cCpeny OOHMTaHHS
’KHBBIX OPraHU3MOB;

e TPOBOAWUTH NPUYMHHBIA ¥ BEPOSITHOCTHBIN aHATIH3 YKOJIOTMYECKUX CHTYaIHIA;

e TPOTHO3MPOBATH M3MEHEHHUS CUTYAIIMH TIPU CMEHE JISHCTBUS OHOTO (haKTopa Ha JeiicTBUE
npyroro gakTopa;

e  pPacTpOCTpPaHATH SKOJIOTHUECKHE 3HAHWS M y4acTBOBAaTh B NPAKTHUECKHX JeNlaxX II0
3alIMTe OKPYKAIOIIEH Cpefbl; * BhIpaXKaTh CBOE OTHOIICHHE K MPHUPOJE Yepe3 PUCYHKH,
COYMHEHHSI, MOJICNIN, TPOECKTHBIE pabOTHI.

5. Pa3zBuTHe MOTHMBamMM K OBJIAJCHUIO KYJIbTYpOH AaKTUBHOTO HCIOJIB30BaHUS
cJloBapel U Jpyrux MOMCKOBBIX cucTeM. O0ydaromuiicss CMOXKeT:

e  ONpeAessATh He0OXO0AUMBIE KITIOUEBbI€ TOUCKOBBIE CJIOBA U 3alPOCHI;

e  OCYIIECTBJIATH B3aUMOJICHCTBUE C DIIEKTPOHHBIMH MTOMCKOBBIMU CHCTEMaMH, CIIOBAPSIMH;

e (opMHPOBATH MHOXKECTBEHHYIO BHIOOPKY M3 IOMCKOBBIX HCTOYHUKOB JUIsl O0bEKTHBH3ALIUH
pe3yIbTaTOB MOKCKA;

e  COOTHOCHTH MOJY4EHHBIE Pe3yIbTaThl IIOMCKA CO CBOCH JEATEIHLHOCTHIO.

Kommynukarusubie YV /|

1. YMeHne OpraHM30BBIBATH Y4EOHOE COTPYAHHYECTBO M COBMECTHYIO ICSTEIBHOCTH C
YUUTENIeM M CBEpCTHHKAMH; paboTaTh WHAWBUIAYAIBHO W B TPYIIE: HAXOIHWTH OOIIee
pelieHne M paspemiath KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMS MO3HMIUH W ydera
HWHTEPECOB; (OPMYITHPOBATEH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE

OOyJaromuiicst CMOKeT:

OIPEIEATH BO3MOXKHBIE POJIA B COBMECTHOM ACATEIBLHOCTH;

WTpaTh ONPEAEIICHHYIO POJIb B COBMECTHOM AESTENBHOCTH;

MIPUHUMATD MTO3UIIHIO0 COOECETHUKA, TOHUMAs TIO3UIUIO IPYTOT0, pa3inyarh B €ro peun: MHEHUE
(TOUKY 3peHHsI), 10Ka3aTeNbCTBO (APTyMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;
OIIpeJIeNIATh CBOU JACUCTBUS U JACHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIN UITH
MPENSATCTBOBAIN MPOYKTUBHOW KOMMYHHUKAIUU;

CTPOUTH MO3UTHBHBIE OTHOIIEHUS B ITpoliecce yueOHOM U M03HaBaTeIbHOM e TeTbHOCTH;



e KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAUBATh CBOKO TOUKY 3PCHHUS, B TUCKYCCUHM YMETh BBIIBUTAThH
KOHTPAapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIAACHHE MEXaHIM3MOM SKBUBAICHTHBIX
3aMeH);

e KPUTHUYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTh
CBOET0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

e IpeIaraTh aJIbTEPHATHBHOE PEIICHHE B KOH(MIMKTHON CUTYaINH;

e BBLIEJATH OOIILYIO TOUKY 3PEHUS B JUCKYCCHH;

e JIOrOBapMBAThCS O IMPABUIIAX U BOMPOCaX Ul 00CYXKIEHUS B COOTBETCTBUHU C MOCTABICHHON
repe. rpyImnon 3a1adei;

e OpPraHM30BBIBATH y4eOHOE B3aUMOJICHCTBHE B TpyIIE (ONpeneiiaTh O0IIHe eI, PacpeaeisiTh
POJIH, JOrOBApPUBATHCS JIPYT € IPYIOM H T. [1.);

e yCTpaHATH B paMKax JAMajora paspbiBBl B KOMMYHHUKAIlMH, OOYCIIOBIICHHBIC
HEMIOHUMaHHUEM/HETPUSTHEM CO CTOPOHBI COOECEAHMKA 3a/1a4, (POPMBI HITH COIEPKAHHUS
JMaJIora.

2. YMeHue 0CO3HaHHO HUCIIONIB30BATh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3aAa4uei
KOMMYHHUKAIIMM JJIS BBIPQKEHUS CBOMX 4YYBCTB, MBICIEH M TOTpeOHOCTEH Ui
IUIAHUPOBAHUS M PETYJSALIMA CBOECH NEATENBHOCTH; BJIAJEHUE YCTHOM M NHCbMEHHON
PEYbI0, MOHOJIOTUYIECKOM KOHTEKCTHOU peubt0. OO0YJaroNIHiics: CMOXKET:

e  ONpEAesATh 33Jjauy KOMMYHHKAIIMK U B COOTBETCTBUU C HE 0TOMpaTh peueBble CPEACTBA;

e OTOMpATh U UCIOJIL30BATh PEUYEBBIE CPEJICTBA B MPOIIECCE KOMMYHHUKALIUU C IPYTUMU
JIOABMU (IMAJIOT B Mape, B MaJIOW Ipymne U T. 1.);

e TMPEINCTAaBIATh B YCTHOM WJIM NHCbMEHHOW (opMe pa3BEepHYTHIH IUIaH
COOCTBEHHOH JACATCILHOCTH;

e c00JII0JIaTh HOPMBI ITyOJIMYHON pedH, perjaiaMeHT B MOHOJIOTE U IUCKYCCHH B
COOTBETCTBUYU C KOMMYHUKATHUBHOU 3a7a4eH;

e  BBICKA3bIBaTh U OOOCHOBBIBATH MHEHME (CYXJACHHE) U 3alIpalIMBaTh MHEHHE [TapTHEPA B
paMKax J1asora;

e [PUHUMATh PEUICHHUE B XOJE JUAJIOTa U COIJIACOBBIBATH €r0 C COOECETHUKOM;

e  CO37JaBaTh IMCBMEHHBIC «KJIMIINPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C HCIIOJIb30BAHUEM
HEOOXO/IUMBIX PEUEBBIX CPE/ICTB;

e UCHOJb30BaTh BepOaJbHBIE CPEACTBA (CPEACTBAa JIOTMUECKOW CBSA3M) AJS
BBIJICJIEHUS] CMBICTIOBBIX OJIOKOB CBOET'O BBICTYIUICHHUS;

e HCINOJBb30BaTh HEBEpOAIbHBIE CpPEACTBA WJIM HAIJISIAHBIE MaTepHalbl,
HOJrOTOBJIEHHbIE/OTOOPAHHBIE 10T PYKOBOACTBOM YUUTEJIS;

e JICJIaTh OLEHOYHBIN BBIBOJ O JOCTHKEHHUHU LIEJIM KOMMYHUKALIMY HETIOCPEACTBEHHO T10CIIE
3aBepIleHNs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIB30BaHUS
UH(POPMALIMOHHO- KOMMYHHKAIIMOHHBIX TexHosorui (nanee — MKT). O6yuaromuiics
CMOXET:

e IIEJICHANPABIEHHO HUCKaTh M MCIIOJIB30BaTh MH()OPMALIMOHHBIE PECYPCHI, HEOOXOIUMbIE
JUISL pellieHusl y4eOHbIX U MPaKTHYECKHX 3a7a4 ¢ noMoiupto cpeacts UKT;

e BBIOMpATh, CTPOUTH U MCHOJIL30BaTh aJIEKBaTHYI0 HH(GOPMAIMOHHYIO MOJEIb IS
nepefaud CBOMX MBICIEH CpelCcTBaMU €CTECTBEHHBIX M (OPMalbHBIX SI3bIKOB B
COOTBETCTBUU C YCIOBUSIMHU KOMMYHUKAIUU;

e BBIIENATH WH(GOPMAIMOHHBIN AacleKT 3aJaud, ONEpPUPOBATH IAHHBIMU, HCIOJIb30BATH
MOJIEJIb PELICHUS 3a1a4H;

e HCIOJNB30BaTh KOMIBIOTEPHbIE TEXHOJOIMM (BKJIIOYas BBIOOpD aJE€KBaTHBIX 3ajia
Yye MHCTPYMEHTAIbHBIX IPOTrPAMMHO-ANMapaTHIX CPEACTB U CEPBUCOB) AJIs PEILICHUS
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YU€OHBIX 3aj1ay, B TOM YHCJIE: BHIYHCIICHUE,
HalMcaHue M1uceM, COUMHEHUH, JOKIIaI0B, pedepaToB, co3aaHKe Mpe3eHTALHH U Ap.;

e  HCNOJb30BaTh UH(POPMAILIHIO C YUETOM STUUYECKHUX U MPABOBBIX HOPM;

e co3JaBaTh MH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U JJISl Pa3HbIX ayJAUTOPUH,
co0uro1aTh MH(GOPMALIMOHHYIO TUTHEHY M TIPaBUiIa MHPOPMALMOHHOW 6€30MaCHOCTH.



Ils1anupyeMble peAMeTHbIE Pe3yJbTAThI H3yYeHUs MpeaMeTa.

BbINyCKHUK HAY4YUTCH:

*OIMHUCHIBATh CBOMCTBA TBEPIBIX, KUJIKHUX, Ta3000pa3HbBIX BEIIECTB, BHIJCIAS X CYIIECTBCHHbBIC

MIPU3HAKY;

e XapaKTepHU30BaTh BEUIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATh IPUUYNHHO-
CJIEZICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

e PAaCKpbIBATH CMBICII OCHOBHBIX XMMUYECKHUX MOHITHH «aTOM», «MOJIEKYJIay», «XUMUYECKHUIT
3JIEMEHT),

«IPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY, «BAJICHTHOCTHY, HCIOJIb3Ysl 3HAKOBYIO CUCTEMY XMMUH;

e M300pakaTh COCTAB MPOCTEHIINX BEUIECTB C MIOMOIIBI0 XUMUIECKUX (POPMYI U CYIIHOCTh
XUMHYECKUX PEAKIUNA C MOMOIIbI0 XUMUYECKUX YPABHEHUI;

e BBIYUCIATH OTHOCUTEIBbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BELIECTB, & TAKKE MAaCCOBYIO
JIOJTHO XUMHYECKOTO 3JIEMEHTA B COCAMHEHUSX JIJI OLIEHKU UX MPAKTUYECKONM 3HAYUMOCTH;

e CpaBHMBATH M0 COCTABY OKCHUJbI, OCHOBaHUs, KUCIOTBI, COJIH;

e KJAcCU(UIIMPOBATH OKCHUJIBI 1 OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTaBY;

e OIKMCHIBATH COCTaB, CBOMCTBA U 3HAYCHHE (B MPUPOJE U MPAKTHUECKON NEATETbHOCTH
YeJI0OBEKa) MPOCTHIX BEIIECTB — KUCIOPOAa M BOJOPO/a;

e J1aBaTh CPAaBHUTEJIBHYIO XapPAKTEPUCTHUKY XMMUYECKUX AJIEMEHTOB M BAKHEHIIUX COCAUHEHHI
€CTECTBEHHBIX CEMEHMCTB IIEJIOYHBIX METAJJIOB M TaJOI'CHOB;

e TI0JIb30BAThCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKON TTOCYIOM;

e TIPOBOJUTH HECIIOKHBIE XUMHYECKHUE OIBITHI M HAOJIOICHUS 32 N3MEHCHUSAMHU CBONCTB BEIIIECTB
B TIPOIIECCE UX MPEBPALICHUI; COOII0aTh MPaBUIa TEXHUKH OC30TIACHOCTH IPH MPOBEICHUN
HaOJIIOIEHUI U OIILITOB;

e pa3nnyarh IKCIEPUMEHTAIBHO KHUCJIOTHI M IIEIOYM, MOJIB3YSACh MHIMKATOpPaMH; OCO3HABATh
HEO0OXOAMMOCTh COOJIIOICHHS Mep 0€30MacHOCTH NP 0OpaleHNH ¢ KHCJIOTaMHU M IIEI0OYaMH.
KIJIACCU(UITUPOBATh XUMHUYICCKUE JJIEMEHTHI Ha METAJIbI, HEMETAJUIbI, SJICMEHTHI, OKCHUIBI U
TUAPOKCHIBI KOTOPBIX aM(pOTEPHBI, U HHEPTHBIC 3JIEMEHTHI (Ta3bl) ISl OCO3ZHAHHUS BaKHOCTH
YIOPSAAOYEHHOCTH HAYYHBIX 3HAHUN;

e PacKpbIBaTh CMBICI Nepuoanueckoro 3akona /. . Menneneena;

e OINKCHIBATh U XaPaKTEPU30BaTh TAOIMYHYIO (DOpPMY TEPHOIUYECKONW CHCTEMBl XHMHUYECKHX
3JIEMEHTOB;

e XapaKTEepHU30BATh COCTAB ATOMHBIX SAJIEP U PACIIPEICIICHUE YHUCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMYECKHUX 3JIEMEHTOB MaJbIX MEPUOJOB NEPUOAUUYECKON CUCTEMBI, a TAKKE
KaJnsl ¥ KaJabITH,

pa3iIvyarb BUIBl XMUMHUYECKOW CBS3U: HOHHYI, KOBAJICHTHYIO TOJSIPHYIO, KOBAJIEHTHYIO

HETOJIIPHYIO U METAJUTMYECKYIO;

e HM300pa)kaTh JIEKTPOHHO-HOHHBIE (POPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMUUYECKUMH CBSI3IMHU
pPa3HOro BUAA;

e BBIBJISITh 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOEHHUSI MX KPHUCTANIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJJINYECKUX;

e XapaKTEepHU30BATh XUMHUYECKHUE FJIEMEHTHI U KX COCIMHEHUSI HA OCHOBE MOJIOKEHUS AJIEMEHTOB B
MEPUOANYECKON CHCTeME U OCOOCHHOCTEH CTPOEHUS X aTOMOB;

e ONUCHIBATH OCHOBHBIE 3Tamnbl OTKpbITHSA J[. M. MeHneneeBbIM NEPUOAMYECKOTO 3aKOHA M
MEPUOANYECKON CHUCTEMBI XUMHUYECKUX DIIEMEHTOB, JXU3Hb M MHOTO00Opa3HYI Hay4HYIO
JIESITENTbHOCTh YUYEHOTO;

e XapaKTEepU30BaTb HAYYHOE W MHPOBO33PEHUECKOE 3HAYEHHUE IIEPUOJUYECKOr0 3aKOHA U
MEPUOINYECKON CUCTEMbBI XUMHUUYECKUX AeMeHToB /. . Menneneena;

e OCO3HAaBaTh HAay4YHbIE OTKPBITHS KaK pe3yNbTaT IIUTEIbHBIX HAONIOJACHUI, OMBITOB, HAYYHOMI
MTOJIEMHMKH, TIPEOJIOJIEHNS TPYIHOCTEN U COMHEHMIA.

OOBSICHATH CYTh XUMUYECKUX MPOIIECCOB U UX MPUHITUIHAIBEHOE OTIUYHE OT (PU3HUECKUX;

e Ha3bIBaTh NMPU3HAKHU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIHI;

YCTaHABJIUBATh MPHUHAJICKHOCTh XUMHUYECKOW PEAKIMU K OMPENEIEHHOMY THUITY IO OJHOMY W3
KJIaCCU(DUKAIMOHHBIX TPU3HAKOB: 1) MO YHCIy W COCTaBY HCXOJHBIX BEHICCTB W TPOIYKTOB
peakimu (peakiuu COSAMHEHHS, Pa3jIoKEeHHUs, 3aMEIIeHUsT U O0OMeHa); 2) MO BBIICICHUIO WIIH



MOTJIOIICHHUIO TEIUIOTHI (PeakIMy FK30TEPMHUYUCCKHE U SHIOTEPMHUUYECKHUE); 3) MO0 U3MEHEHHIO
CTENEHEH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB (PEeaKIuu OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE);

4) 10 0OpaTUMOCTH TpoIiecca

(peakuuu oOpaTHMbIe U HEOOPATUMEIE);

e Ha3bIBaTh (haKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKUX PEaKIUi;

e Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUYECKOTO PABHOBECHS;

e COCTaBJIATH YPaBHEHHS 3JIEKTPOJUTHUECKON JUCCOLUAIMH KUCIIOT, IIeJoue, cojeil; moaHbIe U
COKpamIEHHbIE HOHHBIC YPaBHCHHSI peaknuii OoOMEHAa; YpaBHEHUS OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi;

e MPOTHO3UPOBATH MPOAYKTHl XHUMHUYECKHX pEAKIHi 1Mo (opMyliaM/Ha3BaHUSAM WCXOIHBIX
BEIIIECTB; ONPE/IENSITh UCXOTHBIC BEIIecTBa MO (hopmynam/Ha3BaHUSIM MPOAYKTOB PEAKIIHH;

e COCTaBIIAITb YpPAaBHEHUS PEAKIUNA, COOTBETCTBYIOIIUX IOCIEAOBATEIIBHOCTU («IIETIOYKE)
MpeBpalleHU HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KIIACCOB;

e BBIBIIATH B IPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBUCTEIHCTBYIOIINE O MPOTEKAHUH
XUMHUYECKON peaKinu;

e IIPUTOTOBJIATH PACTBOPBI C ONPEACIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOIO BEILIECTBA;

e ONpENENITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH MO U3MEHEHUIO OKPACKU
WHUKATOPOB;

e TPOBOJUTH KAUECTBEHHBIEC PEAKIINH, TOATBEPHKIAI0IIUE HATTUYHE B BOJIHBIX PACTBOPAX BEIIECTB
OT/IENIbHBIX KATHOHOB M aHMOHOB.

OMpEEATh TPUHAIIICKHOCTH HEOPTaHUYECKUX BEIIECTB K OAHOMY U3 U3yUYEHHBIX

KJIACCOB/TPYIII: METAIIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

e COCTaBJIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSIM;

e ONpENeNITh BAICHTHOCTh M CTENIEHb OKHCIIECHUS 3JIEMEHTOB B BEIIECTBAX;

e COCTaBJIATH (OPMYJIBI HCOPTAHUICCKUX COCAMHCHHIA 110 BAJICHTHOCTSIM U CTEIICHSM OKUCIICHHS
JJIEMEHTOB, a TaKXe 3apsAJaM HOHOB, YKa3aHHBIM B TalJiMlle PacTBOPUMOCTH KHUCIOT,
OCHOBAHHI U COJICH;

e OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMsS] (U3MYECKUX U XHMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAUIOB) M WX BBICIIMX OKCHUIIOB, OOpPAa30BAHHBIX AJIEMEHTAMH
BTOPOTO U TPETHETO MEPUOJIOB;

e Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpHBIE JIS TPYII OKCHUIOB: KHCIOTHBIX,
OCHOBHBIX, aM(pOTEPHBIX;

e Ha3bpIBaTh OOIIME XHMHYECKHE CBOWMCTBA, XapaKTepHbIE [UIS KaXJIOr0 U3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;

e MPHUBOJUTH NPHUMEPHI PEAKIMM, MOATBEPKIAIOLUIUX XUMUYECKHE CBOMCTBA HEOPraHMYECKHX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM M COJICH;

e OINpENENATh BEIIECTBO-OKUCIUTEIb M BELIECTBO-BOCCTAHOBUTENIb B OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

e COCTaBIIATb OKUCIUTEIBHO-

BOCCTAHOBUTENbHBIN OanaHc (A7 HM3yYEHHBIX peakluid) MO MPEIJIOKEHHBIM CXeMaM
peakiui;

e IIPOBOJUTH na6opaTopHHe OIIBITHI, MTOATBEPKAAOINE XUMUYCCKUC CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUUYECKUX BEIIECTB;

e TPOBOJUTH JIAOOPATOPHBIE OMBITHI IO MOJIYUYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KMCIOPO/1a, YIIIEKUCIIOTO ra3a, aMMHUaKa; COCTaBIISATh ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIIHi.

BbIHyCKHl/IK MOJYYUT BO3MOKHOCTD HAYYHUTHCH:

e OCO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHS TPABUI HKOJIOTHUECKH 0€30MacHOro OBEJCHNS B
OKpY>Karolle NpUpOTHON CpeE;

TPaMOTHO OOpAaIaThCs C BELIECTBAMH B TOBCEAHEBHON KHU3HU;

e JIOHMMATh CMBICII U HCO6X0}II/IMOCTI) CO6J'IIO}IGHI/I${ Hpe)IHI/IcaHHfl, npeajiaracMbeiX B
WHCTPYKIUSAX 110 UCTIOIH30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIp.;

e JCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KIIXOUEBBIC KOMIICTEHTHOCTHU npu BBITIOJIHCHUU
UCCIIEIOBATEIIbCKUX MPOEKTOB IO M3Y4YEHHUIO CBOWCTB, CIIOCOOOB TMOJy4EHUS U
pacro3HaBaHMsI BEILIECTB;



e pPa3BUBATh KOMMYHUKATUBHYI0 KOMIIETEHTHOCTh, UCIOJb3Ysl CPEACTBA YCTHOM U MUCbMEHHOM
KOMMYHHKAIIMM TpU paboTe C TEKCTaMH Yy4eOHHWKAa W JOMOJHUTEIBHOW JHUTEPaTypoOu,
CIIPaBOYHBIMU TAOJIMIIAMH, MPOSBIATH TOTOBHOCTh K YBXCHUIO WHOW TOUYKH 3PCHHS TPHU
00CYXXJIECHUH Pe3yJIbTaTOB BHIMOJTHEHHON pa0OTHI;

e OOBEKTHBHO OIICHMBATh MH(DOPMAIMIO O BEIIECTBAX W XUMHYECKUX IMPOIECCaX, KPUTUICCKU
OTHOCHUTBCSI K IICEBIAOHAYYHOH HHGOpManuu, HenoOpOCOBECTHOW peKiIaMe, Kacarolencs
WCIIOJIb30BAHUS PA3JIUYHBIX BEIIECTB.

OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIsI IPAKTUUECKOU JEATEIIBHOCTH YEJIOBEKA;

e OIMCHIBATh M3yYCHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

e IIPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX NMEPUOANUYECKON CHCTEMBI XUMHUUYECKUX AJIEMEHTOB JIJIA
O0OBSICHCHUS U MPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

e pa3BuBaTh MHPOPMAIMOHHYIO KOMIETCHTHOCTh MTOCPEACTBOM YIIyOJIeHHs 3HaHUH 00 ucTopun
CTQHOBJICHUSI XMMHYECKOW HayKW, €€ OCHOBHBIX MOHSTHM, MEPUOJMYECKOrO 3aKOHA Kak
OJHOTO M3 Ba)KHEWILMX 3aKOHOB MPHUPObI, @ TAKXKE O COBPEMEHHBIX JOCTHXEHUSIX HAYKU U
TEXHHKH.

COCTABJISITH MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIE YPABHEHHS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

e IIPUBOJIUTH MPUMEPHI PEAKIMH, MOATBEPKIAIOMIMX CYIIECTBOBAHUE B3aWMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEUIECTB;

e OpPraHu30BbIBaTh, IPOBOJUTHh YUCHUYECKHUE TPOEKTHI [0 UCCIICIOBAHUIO CBOKCTB BEILIECTB,
HMMEIOIIHUX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

N3ydyeHne XuMHUHM B OCHOBHOM IIKOJIE HAMPABJIEHO HA JOCTHKEHUE CIAEAYIOIINX LEJICH U 3a1a4:

OCBOEHHE BAKHEHIINX 3HAHMH 00 OCHOBHBIX MOHATUIX U 3aKOHAX XUMHUH, XUMHYECKON

CUMBOJIMKE; OBJIaJleHHe YMEeHUsIMU HAOJI0/1aTh XUMUYECKUE SBJICHUS, IIPOBOAUTH XUMHUECKHUI

SKCIIEPUMEHT, MMPOU3BOIUTH PACUEThl HA OCHOBE XUMUYECKUX (DOPMYJT BEIIECTB U YPaBHEHUI

XUMUYECKUX PEaKIMii; pa3BUTHE IMO3HABATEIHLHBIX HHTEPECOB M MHTEIICKTYAIbHBIX

CIIOCOOHOCTEH B IMpoIiecce MPOBEACHIS XUMUIECKOTO SKCIIEPUMEHTA, CAMOCTOSTEIIBHOTO

MPUOOPETEHUS 3HAHUH B COOTBETCTBHH C BO3HUKAIOIIUMU KHU3HEHHBIMU TOTPEOHOCTIMU;

BOCIUTAHME OTHOIICHHUS K XMMHH KaK K OTHOMY U3 (DyHIaMEHTAIBHBIX KOMITOHCHTOB

€CTECTBO3HAHMS U DJIEMEHTY O0IIIeUEIOBEYECKOM KYJIBbTYPHI,

NpUMeHeHHe MOJYYeHHbIX 3HAHUH M YMeHUH 1711 6€301acHOTO HUCIOIb30BaHUS

BEIIECTB U MaTEPHUAIIOB B OBITY, CETbCKOM XO3SICTBE U Ha MPOU3BOICTBE, PELICHUS

MPAKTUYECKHUX 33/1a4 B IOBCEHEBHOMN KU3HU, IPEAYIIPEKIACHUS SIBICHUN, HAHOCSIIINX

Bp€Jl 3J0POBbIO YETIOBEKA U OKPYKAIOLLIEH cpelie.

Conep:xanue yueOHOT0 mpeamera
NMEPBOHAYAJIbHBIE XUMUYECKUE MMOHATHS.

[Tpeamer xumun. MeTo b1 MO3HAHKS B XUMHUH: HAOIIOICHHUE, SKCIIEPUMEHT, MOjieiupoBanue. cTouHnku
XUMHUYECKON NH(pOpMAINH, ee TIoTyuyeHHe, aHaIN3 U MPeACTaBlIeHUE ero pe3ynbraToB. [loHsTue o
XUMHUYECKOM JIEMEHTE U (POpMax ero CyImecTBOBaHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX
BemlectBax. [IpeBpamienus BemecTB. OTIMYNE XUMUYECKUX PEaKIUil OT pu3nveckux siBIeHui. Pors xumMun
B JKM3HM YenoBeka. XeMmohmius u xemodoobusi. Kparkue cBeeHrs U3 UICTOPUY BOSHUKHOBEHUS U Pa3BUTHS
XUMHH. POJIb OTE€UECTBEHHBIX YUCHBIX B CTAHOBJICHUH XUMHUECKON Hayku — paboTsl M. B. JlomoHoCOBa,
A.M. Bytnepoga, /. 1. MenaeneeBa. XumMuyeckasi CAMBOJIMKA. 3HAKA XUMHUUYECKUX AJIEMEHTOB U
MIPOUCXOXKACHHUE UX Ha3BaHMi. Xumudeckue Gpopmynsl. Maaekcs! u ko3 dumments. OTHOCUTETbHBIC
aTOMHasi U1 MOJIEKYJIsipHas Macchl. [IpoBeaeHre pacyeToB MacCOBOM JOJIM XMMUYECKOTO JIEMEHTA B
BelllecTBEe Ha OCHOBE ero ¢opmyibl. [lepuonudeckas cucreMa xumuueckux snemeHToB JI. . Menneneesa,
€€ CTPYKTypa: Mayible U OOJIbIITNE TIEPHOIbI, TPYIIIBI U oArpymsl. [leproandeckas cucteMa Kaxk
CIPaBOYHOE TTOCOOME IS MOJIYUEHHUSI CBEACHUN O XUMUYECKUX DJIEMEHTaX.

Jemoncrpanuu. 1. Moaenu (mapoctepxHeBbie 1 CTroapTa—bpurineda) pa3muyHbIX TPOCTHIX U CIOKHBIX
BEILIECTB.

2. Koyieknust CTEKITHHON XUMHAYECKOU mocypl. 3. Koyuekius MaTepraioB U U3/Ie)IUi U3 HUX Ha OCHOBE
antoMuHus. 4. B3aumoielicTBre MpaMopa ¢ KUCIOTON U MOMYTHEHUE U3BECTKOBOM BOJIBI.



IpakTuyeckne padornl Nel. [IpaBuiia TexHUKH O€30MACHOCTH MPU PabOTE B XMMHUYECKOM KaOMHETE.
[Tpuemsl oOpamienus ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMHU MPHOOpaAMH.

ATOMBI XUMHYECKHX 3JIEMEHTOB -

AToMBI Kak (hopMa CyIIeCTBOBAHUS XMMHUUECKHX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOSCHUH aTOMOB.
JlokasarenbcTBa CI0XKHOCTH cTpoeHHs aToMoB. OnbITel Pesepdopna. [Inanerapras Moaens cTpoeHUs
aToMma.

CocTaB aTOMHBIX S,1€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMocBs3b NOHATHIM
«IIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS AaTOMHAs Maccay.

W3meHeHune yncia NpoTOHOB B AIpe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.

W3menenue yncna HEMTPOHOB B sifjpe aToMa — oOpa3zoBaHue U30TonoB. COBpEeMEHHOE OIpe/IeTICHUE
MOHATHSI «XUMUYECKUH 3JIEMEHT». MI30TONBI KaK pa3HOBUHOCTU aTOMOB OJHOI'0 XUMHUYECKOT'O JIEMEHTA.
OnexTpoHbl. CTpoeHHE IIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX MeprooB. [lonsTue
0 3aBEPLIEHHOM JIEKTPOHHOM YpPOBHE.

[lepuoanueckas cuctema xumuyeckux 31emMenToB J[. . MeneneeBa u cTpoeHrEe aTOMOB — (PU3NYECKUIT
CMBICJI ITOPSIIKOBOIO HOMEpaA 3JIEMEHTA, HOMEpA IPYIIIIbI, HOMEpPa IEPUOAA.

W3meHneHue yncina 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'0 3JIEMEHTa —
00pa3oBaHME MOJOKUTEIBHBIX U OTPULIATENILHBIX HOHOB. MIOHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB U
HeMeTalsIoB. [IpHunHbBI U3MEHEHHS] METAJUIMYECKUX U HEMETAJUTMUYECKUX CBOMCTB B MEPHOJaX U TPYIIIax.
OOpazoBanue OMHAPHBIX coeuHEeHUN. [loHATHE 00 MOHHOI cBsi3u. CXeMBbl 00pa30BaHUSI HOHHOU CBSI3U.
BiaumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIIIOB MEXAY CO00i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYII
NpOCTHIX BemecTB. KoBaneHTHast HEMOIsIpHAs XUMUYECKast CBSA3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE ()OPMYIIBI.
BsaumopeiicTBue aToMOB HEMETAIIIOB MEXKIY cO00M — 00Opa3zoBaHNe OMHAPHBIX COSIUHEHUN HEMETAJUIOB.
OnexTpo-oTpulareabHocTh. KoBaneHTHas nosspHast cBsi3b. [loHATHE O BaIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBATh KOBAJICHTHBIE XUMUYeckue cBsi3u. CocraBineHue Gopmyn OMHAPHBIX COSAMHEHUI IO
BaJIeHTHOCTH. HaxoxneHue BaieHTHOCTH 10 (hopMyJie OMHAPHOTO COEIMHEHHUS.

BsaumopeiicTBie aTOMOB METaJNIOB MEXy cO00i — o0pa3oBaHue MeTaTn4eckuX Kpuctaios. [TonsaTue o
METaJUIMYECKON CBSI3H.

JeMoHcTpanuu. Mozaenu aToMOB XUMUYECKUX JIEMEHTOB. [lepuonnyeckas cucreMa XMMHUECKUX
anemenToB /. 1. Menpeneesa (pasnudaabie GopMbl). M3roroBienne Moaemeii MOIeKya1 OMHAPHBIX
coeAuHEeHM M. M3roToBaeHrne Moieu, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJTIMYECKOUN CBS3H.

IIpocrobie BemecTBa

[TonoxxeHre MeTaI0B U HEMeTasuIoB B [lepuoanyeckoil cucteMe XUMHUYECKUX JIIEMEHTOB

J1. 1. MenneneeBa. Baxxneiiive nmpocTbie BEMECTBa — METAILIBI (KEJIe30, ATFOMUHUMN, KaJabI[Ui, MarHUi,
HaTpuii, Kanuii). O0mue puznyeckue cBocTBa MeTaIOB. BaskHelie mpocThie BelecTBa-HEMETaIbI,
o0Opa3oBaHHbIE aTOMaMU KHCJIOPO/Ia, BOJOPO/Ia, a30Ta, cephl, pocdopa, yriepoaa. MoaeKysbl IpoCcThIX
BEIIECTB-HEMETAINIOB — BOJIOPO/A, KUCIOPO/a,

a3oTa, raioreHoB. OTHOCUTENbHAs MoJieKygpHas Macca. CiocoOHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB K
00pa30BaHMIO HECKOJIBKUX MPOCTHIX BEUIECTB — aJUIOTPONUs. AJIOTPOIHBIE MOIU(DUKAIIMKA KUCTIOPO/Ia,
dbocdopa, onoBa. Merayuinueckue 1 HEMETATMYECKUE CBOMCTBA IPOCTHIX BemecTB. OTHOCUTENBEHOCTh 3TOTO
MOHSATHS.

Yucno Asoranpo. Konmnuectso BeniectBa. Moisb. MonsipHast Macca. MossipHbIi 00beM ra3000pa3HbIX
BellecTB. KpaTHble e AMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb,
MUJUTUMOJISIpHAS. ¥ KWJIOMOJISIpPHAsi MAacChl BEIIECTBA, MIJITUMOJISIPHBIN M KUJIOMOJISIPHBINA 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ uCnonp30BaHNEM MOHATUH «KOJIMUYECTBO BELIECTBAY, «MOJISIPHAS Macca, «MOJISIPHBIN 00beM
ra3oB», «4UCIO0 ABOTAAPO».

JemMoncTpanuu. O3HaKOMJIEHUE € KOJUIEKIIMENH METAJIOB. O3HaKOMIJIEHHE C KOJUIEKIIMEN HEMETAILIOB.
CoennHeHUs1 XUMHYECKHX 3JIEMEHTOB

Crenensp okucienus. CpaBHEHHE CTENIEHU OKHMCIEHUS U BaJIEGHTHOCTU. OTpeielieHne CTENEHN OKUCIICHUS
AJIEMEHTOB B OMHapHBIX coeAnHeHUsIX. CocTaBneHue Gopmys OMHAPHBIX COEAMHEHUH, O0IIHii crtocol ux
Ha3BAHUMU.

bunapHbie coelMHEHNs METAIOB U HEMETAIIJIOB: OKCHJIBI, XJIOPUABL, CyIbGuasl u mp. CocTaBieHue ux
¢dopmyn. buHapHbIe coeIMHEHHS] HEMETAJUIOB: OKCH/IBI, JIETYYHe BOJAOPOIHbBIE COSAMHEHUS, UX COCTaB U
Ha3BaHusl. [IpencraBuTeny okCUI0B: BOJa, YITIEKUCIIBIN ra3, HeralleHas nu3Bectb. [IpencraBureny aeTy4dmnx
BOJOPOJHBIX COEMHEHUMN: XJIOPOBOAOPO U aMMUAK.



OcHOBaHus, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMH B Boje. [IpeacraBuTenu menoyen:
THJIPOKCUBI HATPUs, KU U Kajablus. [loHsATHE 00 MHAMKATOPaX U KaYeCTBEHHBIX PEaKIIHIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxarnus kucnot. [IpeacraBurenu KUCIOT: cepHasi, COJISHAs,
azortHas. [loHsTre 0 mKane kuciotHocTH (1ukana pH). M3MeHeHne OKpacKu HHAMKATOPOB.

Counu Kak MpOU3BOJIHBIE KMCIIOT U OCHOBAHUIL, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTH colieli B BOJIE.
[IpencraBuTenu cosiei: XJIOpua HATpHsl, KapOooHaT U GocdaT KaabIHs.

AMop(dHBIE U KpUCTAIITMUECKHE BEIIECTBA.

Me:xMoIeKyIspHble B3aUMOAECUCTBUSL. TUIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTD CBOMCTB BEILIECTB
OT TUIIOB KPUCTAIIMYECKUX PEIIETOK.

YucTele BemecTBa U cMecu. [Ipumeps! JKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YUCTHIX
BellecTB U cMecell. MIx cocraB. MaccoBasi u o0bemMHast 10JId KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C
HCIIOJIb30BAHUEM TIOHATHUS «JI0JISI».

JemoncTpauuu. OO6pasisl OKCUIOB, KUCIOT, OCHOBAaHUH M cosieil. MoAen KpUCTAIUTMIECKUX PEIIETOK
XJIOpUJa HaTpus, anMmasa, okcuza yriepoaa (IV). KucnorHo-1enounbie HHIMKATOPbl, U3MEHEHUE UX
OKpacCKHU B pa3jIMYHBIX Cpeax. Y HUBEPCAIbHBIM HHIUKATOP U U3MEHEHHE €r0 OKPACKU B Pa3IUYHBIX
cpenax. llkana pH.

JlaGoparopHble onbIThl. O3HaKOMIJIEHUE CO CBOMCTBaMU ammuaka. Onpenenenrue pH pacTBOpoB KUCTIOTHI,
menoyn u Bojel. Onpenenenne pH IMMOHHOTO U sI0JI0YHOTO COKOB Ha cpese T1010B. O3HaKOMIICHHUE ¢
KOJUIeKUuen coneil. O3HaKOMJIEHUE C KOJUIEKIMEH BEIIECTB C pa3HbIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.
NsroroBnenue moeneit KpuCTaNInuecKux pemerok. O3HakoMiieHue ¢ 00pa3ioM ropHOM MOPOIbI.
IpakTnyeckue padoTbINe 2. «OuncTKa 3arpsA3HEHHON TOBAPEHHOM COIIH.

IpakTuyeckasi padora Ne3 «IIpurorosneHue pacTsopa ¢ onpeaeaéHHOM MacCOBOM J10JIel paCTBOPEHHOTO
BEILIECTBAY.

N3menenns, npoucxoasinye ¢ BemiecTBaMu

[lonsiTHE IBIEHUI, CBSI3aHHBIX C U3BMEHEHUSIMHU, IPOUCXOSIIUMHU C BELLIECTBOM.

SIBneHus1, CBA3aHHbIE C U3BMEHEHUEM KPUCTAJNIMYECKOIO CTPOCHHUSI BEIIECTBA ITPU TOCTOSIHHOM €r0 COCTaBe,
— ¢usndeckue sBieHus. PU3NUECKUE SBICHUS B XUMHUU: TUCTUIUISALUS, KPHCTAILTN3AIHS, BEITAPUBAHUE U
BO3TOHKA BEIIECTB, PHIBTPOBAHKUE U EHTPU(DYTHPOBAHHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMUUeCKUe peakuuu. [IpusHaku u ycioBus
NPOTeKaHMUs XMMUYECKUX peakiii. Beienenue TemnoTs! u cBeTa — peakiuu ropenus. [lonstue o6 sk30 -
U DHJIOTEPMUYECKUX PEaKIUIX.

3aKOH COXpaHEeHHUs1 MacChl BeIeCTB. XMMUYECKHE ypaBHEHHs. 3HaUeHUE UHJEKCOB U KOA((DUIIMEHTOB.
CocraBnenue ypaBHEHUN XUMHUYECKUX PEAKITUH.

PacueTsl M0 XMMHUYECKUM ypaBHEHUsIM. Pelenne 3a1a4y Ha HaXOKJIeHHE KOJTMYECTBa, MacChl UM 00bemMa
MPOJYKTA PeaKuy MO KOJIMYECTBY, Macce UM 00beMyY UCXOAHOIO BellecTBa. PacyeTsl ¢ HCIob30BaHUEM
MIOHSATHSL «I0JIs», KOTJa UCXOJIHOE BEILIECTBO JAaHO B BUJIE PACTBOPA € 3aJaHHOW MAacCOBOM J0JIEN
PacTBOPEHHOTO BEILECTBA WJIN COJIEPKUT OINPEAETICHHYIO JJOIO MIPUMECEH.

Peakuuu pasnoxenus. [IpencraBieHne o CKOpoCcTH XUMUYECKHUX peakimid. KartanuzaTopsl. @epMEHTHI.
Peakuuu coenvnenus. Katanutuueckue U HeKaTaIUTUUECKHE PEAKIM, 0OpaTUMble U HEOOpaTUMbIE
peakuuu. Peakiuu 3amemienns. P akTHBHOCTH METAIIIOB, €r0 UCIOIb30BAHUE JIJISl IPOTHO3UPOBAHHUS
BO3MO>KHOCTH MPOTEKaHUs peakluii MEXly METaJulaMU U KUCJIOTaMH, peaKLUii BEITECHEHUS OJTHUX
METAJUIOB U3 PACTBOPOB X COJIEH IpyrMMHU MeTanaaMu. Peakiiuu oOMeHa. Peakiuy HeWTpamu3aiuy.
VYcnoBus npoTekaHus peakifii oOMeHa B pacTBOpax A0 KOHIIA.

Tunsl XUMHUYECKUX peakLUil Ha IPUMEPE CBOMCTB BOJbL. Peakuins pa3iokeHus: — 3JIEKTPOJIU3 BOABI.
Peakuuu coenvHeHus — B3aUMOECMCTBHE BOJBI C OKCHJIAMU METAJIOB U HEMETAJUIOB. Y CIIOBUE
B3aMMOJIEICTBHUS OKCHIOB METAJJIOB U HEMETAILIOB ¢ BOJoU. [loHATHE «ruapokcuas». Peakunn 3amenenus
— B3aMMO/ICHCTBHE BOJIBI ¢ MeTaIaMU. Peakiiun oOMeHa — rUIpoJIu3 BELIECTB.

Jemoncrpauuu. [Ipumeps! puzndeckux siBIEHUI: a) I1aBieHne napagpuHa; 6) BO3TOHKa HO0J1a UITH
OEH30MHOI KHCIIOTHI; B) pACTBOPEHHE OKPAILIEHHBIX COoJeil; I) tuddy3us TyIIMCTHIX BEIIECTB C rOpsIIe
JIAMITOYKH HakanuBaHus. [IpuMepbl XUMUUECKUX SIBJICHUH: a) TopeHue Maraus, ¢pocdopa; 6)
B3aMMO/ICHCTBHE COJISTHON KHUCIOTHI C MPaMOPOM WJIM MeJIOM; B) moiy4yeHue ruapokcuga meau (II); r)
pacTBOpeHHE MOJyYeHHOTO THAPOKCHIA B KUCIOTaX; 1) B3auMoeicTare okcuaa meau (11) ¢ ceproit
KHCIIOTOM MpU HarpeBaHUM; €) pa3yio’KeHre TIepMaHTraHaTa Kajus; K) pa3jiokKeHne NepoKcuaa

BOJIOPO/Ia C MOMOIIBIO JJMOKCHA MapraHiia U KaTtanas3sl KapToQens UM MOPKOBH; 3) B3aUMOCHCTBHUE
pa30aBIeHHBIX KHCIOT C METAJUIAMH.



PacTrBopenne. Pacteopbl. CBolicTBa pacTBOPOB 2JIEKTPOJHMTOB

PactBopeHue kak ¢pusnko-xumuueckuil npouecc. IloHsaTre o ruaparax U KpUCTaIIOTHIpATaX.
PactBoprMocTs. KprBble pacTBOPUMOCTH KaK MOJIENb 3aBUCMMOCTH PAaCTBOPUMOCTH TBEP/BIX BEIIECTB OT
TeMueparypsl. HacbleHHbIE, HEHACBIIICHHBIE U IEPECHILICHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB IS
IIPUPOJIBI U CEIILCKOTO XO35HUCTBA.

IToHsATHE 00 7MEKTPOIUTUYECKON TUCCOUALUN. DIIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3M aucconuanui
AJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBsi3U. CTeneHp IEKTPOIUTHIECKON aucconanuy. CUibHbIE U
cJ1a0bIe MEKTPOIIUTHI.

OCHOBHBIE MTOJIOKEHMSI TEOPUU JIEKTPOIUTHUECKON ucconannu. MlonHble ypaBHeHus peakuuil. Peakuun
oOMeHa, uylye 10 KOHIA.

Krnaccudukanus HOHOB ¥ UX CBOWMCTBA.

Kucnotsl, ux knaccuduxanus. Jucconpanys KucioT U UX CBOICTBA B CBETE TEOPUH IEKTPOIUTUIECKOMN
aucconuanuu. MosekyispHble 1 HOHHBIE YPAaBHEHUs peakuuii. BzanMoaencTeue KUCIOT ¢ METaJUIAMH.
ONEKTPOXUMHUYECKHUN DSl HAIPSDKEHUN METaJlIoB. B3auMoaeicTBUE KUCIIOT ¢ OKCUAAMH METAJIIOB.
B3auMozeincTBre KUCIOT C OCHOBAaHUSIMHU —peaklys HeuTpanu3anyuu. B3auMoaencTeue KUCoT ¢ COJISIMH.
Vcrnonb3oBaHue TabIUIbl pACTBOPUMOCTH Il XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KHCIIOT.
OcHoBanwus, ux kinaccupukanus. /ucconnanus OCHOBaHUH U UX CBOMCTBA B CBETE TEOPUHU
JIEKTPOIMTUYECKOH qucconranuu. BzanmoneiictBre ocHoBaHui ¢ cosiMu. Mcronb3oBaHue TaOIMILbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKNA XMMHUYECKUX CBOMCTB OCHOBaHWM. B3anmoielicTBrE 1enoueit ¢
OKCHJIaMH HEMETAJIJIOB.

Counu, ux qucconuanys 1 CBOMCTBa B CBETE TEOPUM AIEKTPOIUTUYECKON Aucconuanuy. Bzaumoneicreue
cojiel ¢ MeTajljlaMH, 0COOGHHOCTH 3THX peakuuil. B3aumoneiictsue coneil ¢ consimu. Mcnonb3oBanue
TaOJIUIIBI PACTBOPHUMOCTH JJISl XaPAKTEPUCTUKN XUMHUYECKUX CBOMCTB COJICH.

O0600menue ceaeHui 00 OKCHIaX, UX KiIacCU(UKAIIUU U CBOMCTBAX.

['eneTnueckue psbl MeTaJLUIA M HEMETaJlIA. [ 'eHeTHueckast CBsA3b MEXKy KJIIACCAMU HEOPTaHUYECKUX
BELIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Omnpenenenue cTeneHei OKUCIeHHs U1 2JIEMEHTOB, 00pa3yoIuX BellecTBa pa3HbIX Ki1accoB. Peakiuu
HMOHHOI0 00MEHa M OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINTENb U BOCCTAHOBUTENb,
OKHCJIEHUE U BoccTaHOBIIeHHE. COCTaBIEHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN
METOIOM 3JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIOB, KUCJIOT U COJIEM B CBETE OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIAMN.

JemoHcTpanuu. BzaumoselicTBue pacTBOpoB XJIopuaa HaTpUsl U HUTpata cepedpa. [lonydenue
HEpPaCcTBOPUMOI'0 TMIPOKCUAA U B3aUMOIEHCTBUE €ro ¢ KUCJIoTaMU. B3auMoaeicTBue KUCIIOT C
OCHOBaHMAMU. B3auMoneicTBue KUCIOT C OKCUIAMH METAJIIOB. B3anMo1eiCTBUE KUCIOT C METaJUIAMM.
B3auMozeicTBue KUCIIOT ¢ consaMU. B3auMozeicTBue miennoyeit ¢ kuciaoramu. Bzanmoaencreue menoyen ¢
OKCHJaMU HeMeTaJuloB. BzanMozeincTeue nmienoyen ¢ coasiMu. [lonyyenue u CBOMCTBa HEPACTBOPUMBIX
OCHOBaHMI. B3anmMosieiicTBIe OCHOBHBIX OKCHJIOB C KHCIOTaMU. B3anmMoaelcTBre OCHOBHBIX OKCHIOB C
Bojioi. BzanmoeiicTBrie KUCIOTHBIX OKCHIOB C IIEI0YaMH.

IIpakTnueckas padora Ne 4. CoiicTBa KUCIIOT, OCHOBaHHUM, OKCUJOB U COJIEH.

IIpakTnueckas padora Ne 5. «['eHeTHYecKast CBA3b MEX/y KIIaCCaMH HEOPTaHUYECKUX COeTMHEHUI.
.AToroBasi KOHTpoJbHasi padoTa 3a Kypc XuMHUH 8 Kiacca

Beenenue. O01mas xapakTepuCcTHKA XUMUYECKHUX 3JIEMEHTOB U XHMHUYECKHUX pPeaKkuui
Ilepuoanueckuii 3axoH u [lepunoanyeckas cucrema xumudeckux 3j1emeHToB /. U. Menpaeieesa
XapakTepuCTHUKa JIEMEHTA T10 €ro MoJiokeHuto B [lepuoanyeckoi cucteme xuMuueckux anemeHnToB 1. M.
MenpeneeBa. CBoMCTBa OKCUAOB, KUCJIOT, OCHOBAHHM U COJIEN B CBETE TEOPUHU IEKTPOIUTUUECKON
JUCCOLIMAIUU U OKUCIICHUSA-BOCCTAHOBJICHHUS.

[TonsTHe 0 mepexoHbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUECKHId Pl TEPEXOAHOI0 AJIEMEHTA.
Ilepunonnueckuit 3akoH u Ilepuoanueckas cuctema XuMU4ecKux 3y1eMeHToB [1. 1. Menneneesa.
X¥AMHYECKasi OpraHU3alys )KMBOW U HEKUBOW MTPUPOJbl. XUMHYECKUHM COCTAB SApa, MAHTUN U 36MHOU
KOpbl. XMMUYECKHUE DJIEMEHTHI B KIIETKAX KUBBIX OPraHU3MOB. Makpo- U MUKPOIJIEMEHTBI.

O06006111eHrEe CBEACHNN 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XuMHUECKUX peaklui o pa3aIuuHbIM
MPU3HAKAM: «UUCIIO U COCTAB PEarupyroIluX U 00pa3yIOIIUXCsl BEUIECTBY, «TEII0BOH A PeKT»,
«HaIIpaBJICHUE», KI3MEHEHUE CTENEeHEe OKHUCIICHHSI AJIEMEHTOB, 00pa3yIOIINX Pearupyrolire BEIecTBay,



«hazay, «mcronb3oBaHue KaraauzaTopay. [loHaTHE 0 CKOPOCTH XUMUYECKON peakinu. DakTopsl,
BJIMSIIOIME Ha CKOPOCTh XUMHUUECKUX peakuuid. Karanuszaropsl u katanu3. IHTHOUTOPBI. AHTHOKCHUIIAHTHI.
demoncTpauuu. Pazmuunsie popmel Tabnuns 1. U.MenneneeBa. Monenu aToMOB 3JIEMEHTOB 1—-To
nepuoaoB. Moienb CTpOEHUs 36MHOT O 111apa (IIoNepedHbIi pa3pes3). 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM
peakyu OT IPUPObI pEArMPYIOLIUX BEUIECTB. 3aBUCUMOCTh CKOPOCTU XMMUYECKOM peakuu OT
KOHLEHTPALlMU pearupyoLuux BeUIeCTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peakuy OT IUIOIIA 11
CONPUKOCHOBEHHUSI PEarupyroluX BEeIIeCTB («KUIISIIUN CI0I).

JlaGoparopubie onbIThI 1. [loyyenue ruipokcuia MHKa U UCCIEAOBAHUE €T0 CBOMCTB. 2.
MopenupoBanue nnoctpoenus Ilepuonuueckoi cucTeMbl XMMUYECKUX 3i1eMeHTOB [1. 1.Menneneesa
Jlnarnocruyeckasi KOHTpoJibHasi padoTa

Tema 1. Metanbl.

[Tonoxenune merawwios B [lepuoaudeckoit cucreme xumudeckux siuemeHTos 1. . Menneneesa.
MerTannndeckasi KpucTauindeckas perierka 1 MeTajuinyeckasi XuMuueckas cBsasb. O0uue pusndeckue
cBolicTBa MeTayioB. CINIaBBI, MX CBOMCTBA U 3HaUeHUE. XMMHUUECKHUE CBOMCTBA METAJJIIOB KaK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJOKEHUS B JIEKTPOXUMUYECKOM PsIIy HAIPSHKEHUN METaJIOB.
Koppo3sus meTamioB u crioco0sr 60ps0sI ¢ Hell. MeTasuibl B ipupoje. Oompe crnocoObl UX MOTYYESHUS.
OO0masi xapakTepuCcTHKA IIEJOYHBIX MeTalJ10B. MeTtamibl B ipupoe. Obmure crocoObl UX MOTyYeHUSI.
Crpoenue atoMoB. Lllenounble MeTamibl — MPOCThIE BellleCcTBA. BaxkHelne coeAMHEHUS EI0UYHbIX
METaJIJIOB —OKCH/IbI, THAPOKCHUIBI M CONHU (XJIOPUABI, KapOOHATHI, Cyb(aThl, HUTPATHI), UX CBOWCTBA U
IIPUMEHEHNE B HApOJAHOM X03siicTBe. Kanuitnbie ynoOpeHus.

OO0mas xapakTepucTHKA 3JIeMeHTOB IJ1aBHOii noarpynnsl || rpynnsi. CTpoeHue aToMoB.
[[lenoyHO3EMeNbHBIE METAJIIBI — MPOCTHIE BEllleCTBA. BaxkHeline coeAMHEHUS 1EI0YHO3EMETbHBIX
METaJIJIOB — OKCHUIbI, TUIPOKCHJIBI U COJIU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyNb(datel, (hocdaTsr), NX
CBOICTBA ¥ IPUMEHEHUE B HAPOJHOM XO3SIICTBE.

AmomuHuii. CTpoenue aroma, pusndeckue 1 XMMHYECKHE CBOICTBA MPOCTOro BemecTBa. CoeMHEeHUs
ATIOMUHUS — OKCHJI ¥l THAPOKCH], X aM(pOTEpHBI XapakTep. Baxkneiimue conm amomunus. [Ipumenenne
QIFOMUHHUS U €0 COEAMHEHUH.

Kenaezo. Ctpoenue atoma, pru3muecKkue 1 XMMUIECKHE CBOMCTBA MTPOCTOTO BelIecTBa. | eHeTHUeCKue psiabl
Fe2+ u Fe3+. Baxueiimune conu xxene3a. 3HaUeHUE Kelle3a U €ro COSAMHEHUM 11 IPUPOABI U HAPOJIHOTO
XO035MCTBA.

JemoncTpanuu. O6pasipl MENTOYHBIX U HIeT0YHO3EMENbHbBIX MeTaioB. OOpa3Iibl CIJIaBOB.
B3anMozeicTBre pacTBOpPOB KUCIIOT U coJiel ¢ MeTayutamu. [lonydeHne ruipokcuia amtoMUHUS U
HCCIIEIOBAHMUE €r0 CBOMCTB. B3aumMoaencTeue xene3a ¢ ConsaHon kucanoTou. [lomyyenue rugpokcnion
xenesa (I1) u (IIT) u u3yueHre ux CBOMCTB.

IIpakTnyeckne padorsel. 1. OcyecTBiIeHNE HENOYKA XMMUYECKUX NpeBpaleHuil. 2. [lomyuenue u
CBOMWCTBA COCTMHEHNH MeTAIIOB. 3. Penenne sKcriepiMeHTaIbHBIX 3a/1a4 Ha PAcliO3HABAHUE U MTOJYICHUE
COEIMHEHUI METaJUIOB.

KonTtpoabHnas pabora Nel o teme: Mertamibi»

Tema 3. HemeTtanbl

OOm1as xapakTepucTHKa HEMETAIJIOB: NojioxkeHue B [leproanueckoii cucreMe XMMUYECKHX 3JIeMEeHTOB [1.
H. Menneneena,

0COOEHHOCTH CTPOEHMS aTOMOB, 3JIEKTpooTpUuLaTenbHOCTh (D0) Kak Mepa «HEeMEeTAIUIMYHOCTHY, psia 0.
Kpucrannuueckoe cTpoeHre HEMETANIOB — MPOCTHIX BellecTB. AytoTponus. Ousndeckre cBONCTBa
HeMeTaJlJI0B. OTHOCUTEIBHOCTD MOHITHH «METAIUI» U «HEMETAILII.

Boxopoa. [Tonoxenune Bonopona B Ileproanueckoi cucreme xumuieckux 3neMeHToB 1. . Menaeneesa.
CrpoeHne aToMa U MOJIEKyJbl. PU3NUECKHE U XUMUYECKHE CBOMCTBA BOJIOPOAA, ET0 MOJYyYEHUE U
MIPUMEHEHHUE.

Bopna. Crpoenue Mmoinekynsl. Bonopoanas xumuueckast cBsi3b. @u3ndeckue cBONCTBA BOJbl. AHOMAJINN
cBOMCTB BoJIbl. ['uapodmibHbie 1 THApodoOHbIE BenecTBa. XUMUYECKUe cBOicTBa Bobl. KpyroBopot
BOJIbI B ipupoze. Bonoouncrka. Aspanus Bojbl. beitoBbie puiabTpel. MUHEpaIbHBIE BOABI.
JluctunnupoBaHHas BOJa, €€ MOoTy4eHHe U IPUMEHEHHeE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. [IpocTeie BeniecTBa 1 OCHOBHBIE COEAMHEHHUS
rajloreHoB, Ux cBoiicTBa. KpaTkue cBenenus o xjope, 6pome, gprope u none. IlpruMenenue rajJoreHoB U ux
COEIMHEHUI B HAPOJTHOM XO3SIICTBE.



Cepa. CtpoeHue aToMa, aJuIOTPOIHsI, CBOMCTBA M MPUMEHEHHE poMOndeckoit cepbl. Oxcusl cepol (IV) u
(VI), ux nonyuenue, cBoMcTBa U npuMeHenue. CepHast KUCI0Ta U €€ COJIM, UX MPUMEHEHHE B HApOJHOM
xo3siicTBe. [Ipon3BOCTBO CEPHOM KUCTOTHI.
A3o0t1. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOI0O BelllecTBa. AMMUAK, CTPOCHHE, CBOWCTBA,
nojydeHue u npumeneHne. Cosin aMMOHUSI, UX cBoiicTBa U npuMeHenue. Oxcupl azota (11) u (1V).
A3OTHas KHUCJIO0Ta, €€ CBOMCTBA M MpUMEeHeHHe. HUTpaThl 1 HUTPUTHI, TPoOIIeMa UX COACPKAHUS B
CeJIbCKOXO03SICTBEHHON MPOAYKIHU. A30THBIE YIOOpEHHUSI.
®ocdop. CtpoeHue atoma, aJUIOTPOIUS, CBOMCTBA OENIOro u KpacHoro gocdopa, ux npuMeHeHHe.
OcHoBHbIe coequnenus: okcua Gocdopa (V) u oprodochopnas kuciora, pocdarsr. DochopHbie
yIOOpeHUsI.
Yraepoa. Crpoenue aToMa, ajuIOTPOITUs, CBOicTBa MoaupuKanuii, mpumenenue. Oxcunanl yrieposaa (I1) u
(IV), ux cBoiictBa u npuMeHeHue. KapOoHaThl: KalnbLUT, COJIA, OTAIL, UX 3HAUYEHUE B IPUPOJIE U KU3HU
YeJI0BEKa.
Kpemunii. Ctpoenue aroma, KpUCTaNIMYECKUI KPEMHUM, €r0 CBOMCTBA U IpUuMeHeHue. OKCua KpeMHUs
(IV), ero nmpupoaubie pa3HOBUAHOCTU. CHIIMKAThI. 3HAYCHHE COSAMHEHNN KPEMHHUSI B )KMBOW M HE)KUBOU
npupoje. IlonsaTue o CHIMKaTHON IPOMBILIIEHHOCTH.
JdemoncTpauuu. [lonyyenue u pacriozHaBanue Bojopoa. KauecTBeHHas peakuus Ha raJlor€HUA-UOHBI..
B3anMozeincTBre KOHIEHTPUPOBAHHOM a30THON KMCIIOTBI C MEIBIO.
JlabopaTopHblie onbIThbl. O3HAaKOMIIEHHE C COCTaBOM MUHEpaiibHOM Bobl. 30. CBoiicTBa pazbaBieHHON
cepHOU KUCIOTHI. M3ydeHue cBoiicTB ammuaka. PacniosnaBanue cosneit ammonus. I'openue pocdopa Ha
BO31yXe U B kuciopoze. PacnoznaBanue docdaros. ['openue yris B kucnopoae. [lepexon kapboHaToB B
TUIpOKapOOHATHI.
IIpakTnueckue padorsl. 4. Pemenue skciepuMeHTANIBHBIX 3a7a4 1o Teme «[loarpynmna kucnopoaay. 5.
[Tony4yenue, cobupanue 1 pacro3HaBaHHUE T'a30B.
Kounrpoabnas padora Ne2 no teme: Hemeramibn»
Tema 5. O60011eHHE 3HAHNIA 10 XUMMH 32 KYPC OCHOBHOW IIKO0Jbl. XUMHUS U KU3Hb.
[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa xumudeckux aiueMmeHToB 1. 1. Menneneesa.
DuU3nYeCKUil CMBICII IOPSAIKOBOTO HOMEPA 3JIEMEHTAa, HOMEPOB IEPHO/1A U IPYIIIbL. 3aKOHOMEPHOCTH
M3MEHEHUS CBOKCTB 3JIEMEHTOB U UX COSAMHEHUN B IEPHOJIax U IPYIIaxX B CBETE MPEACTABICHUH O
CTPOEHHH aTOMOB 3JI€MEHTOB. 3HaueHue [leproauueckoro 3akoHa.
Bupl xumMudeckux CBsI3€M U TUIBI KPUCTAINIMYECKUX PELIETOK. B3auMOCBsI3b CTPOEHUS U CBOMCTB
BELIECTB.
Knaccudukanus XuMHUECKUX PEeaKIHi 10 pa3MTuYHBIM MPU3HAKAM (YUCIIO U COCTAaB PEarupyroIux 1
o0pa3yromuxcs BEIIEeCTB; HAIMYKE TPaHUIIbl pa3zena (a3; TernaoBoit 3pQeKxT; u3sMeHeHne cTeneHen
OKHCJIEHUS aTOMOB; UCIIOJB30BaHUE KaTalnu3aTopa; HarpaBieHue mporekanus). CKOpOCTh XUMHUYECKUX
peakuuii u pakTopsl, BAUAIOMNE Ha Hee. OOpaTUMOCTh XUMUUYECKUX PEAKIIMA U CTIOCOOBI CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS.
[IpocTeie u cnoxHbIe BemecTBa. MeTaiisl U HemeTasuibl. [ eHeTuueckue psijibl MeTalia, HeMeTauia u
nepexoaHoro meramia. OKCUIbI U TUAPOKCUIBI (OCHOBAHMS, KHCIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI), COJIH.
Wx cocras, knaccuukanys 1 o011e XUMUYECKHE CBONCTBA B CBETE TEOPUHU AIEKTPOIUTUYECKON
JUCCOIUAIUY.
HroroBasi KoHTpoJIbHast padoTa 3a Kypce xumuu 9 kiacca

TeMaTHuyeckoe NIAHMPOBaAHUE

8 Kiace
Ne TEMA KoJji-Bo yacos

1. | IEPBOHAYAJIbHBIE XUMUYECKUE IOHSTHS 84 (10/73)

2. |ATOMbI XUMUYECKUXDJIEMEHTOB 94 (30/63)

3. IMTPOCTBIE BEIIECTBA 74 (20/ 53)

4. |COEIMHEHMS XUMWYECKHUX 3JIEMEHTOB 1449 (40/103)

5. [|M3MEHEHMS, MPOMCXOJSIIME C BELIECTBAMU 114 (30/ 83)

6. |PACTBOPEHME.PACTBOPBL. CBOMCTBA PACTBOPOB BJIETPOJIUTOB | 194 (40/ 153)




Bcero yacos

68 1 (17 o/ 51 3)

KU3Hb.

9 knace
Ne TEMA Kou-Bo yacos
Breaenue. O0mas xapakTepucTHKa XUMUYECKHUX JIEMEHTOB U
1 XUMHYECKUX peakiui. [lepuogunueckuii 3akon u [lepronnueckas Tu (30/43)
cucteMa xuMuueckux sneMmeHToB J[. 1. MenaeneeBa
2. |Meramwisl 184 (60/123)
3. |Hemeraysl 294 (40/253)
4. |O6o0meHue 3HaHNH TT0 XUMHUHU 32 KypC OCHOBHOM ITKOJIBI. XUMUS U 144 (40/103)

Bcero yacos

68 4 (17 o/ 51 3)




