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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo Xxumuw Jist 8-9 KIIacCOB COCTaBIIEHA B COOTBETCTBUH ¢ DefepatbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOI'O OOIIEro 00pa3oBaHMs Ha OCHOBE MPOTPAMMEI
O.C.I'abpuensina, A.B.Kyniooii « [Iporpamma ocHOBHOTO 00111eT0 00pa30BaHMsI 10 XUMUHU
8-9 xmaccy (6a3oBbIii ypoBeHb) M; [Ipoda 2015 .

[Tporpamma paccunTana Ha 68 4acoB B roj (2 yaca B HEAEIIO ) B KaXJIOM KJIacce.

Y4eOHUKHU:

- «Xumus 8 knacey aBrop O.C.I'abpuensa M.; [Ipoda, 2014r.

-«Xumus 9 kiace» aBrop O.C.I'abpuensia M.; JIpoda, 2015r.

Ili1anupyemble pe3yJibTaTbhl OCBOCHUS Y4eOHOr0 nmpeaMera « XuMHs»

JINYHOCTHBIE Pe3yJIbTAThI:

1) BociuTaHWe POCCUICKON Tpa)KIAHCKOM WMIACHTHMYHOCTU: MATPUOTH3Ma, YBaxeHHs K OTeuecTBy,
IIPOLUIOE UM HACTOAILEE MHOTOHALMOHAIBHOIO Hapoja Poccun; oco3HaHuMEe CBOEM 3THHUYECKOU
MPUHAJISKHOCTH, 3HaHUE MCTOPUHU, S3bIKA, KYJIBTYpPhl CBOETO HapoOJa, CBOEro Kpas, OCHOB KYJIbTYPHOTO
Hacjeauss HapoAoB Poccum UM yenoBeuecTBa; YCBOCHHUE TYMAaHUCTUYECKUX, JIEMOKPATUYECKUX U
TPaJAULIMOHHBIX IIEHHOCTEH MHOTOHAIIHO-

HaJBbHOTO POCCUUCKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH M J10JITa niepe PonuHoi;

2) dopMupoBaHHE OTBETCTBEHHOTO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00yJaroImuxcs K CaMOPa3BUTHIO U CaMOOOpa30BaHMUI0 HA OCHOBE MOTHBALMU K OOYYEHHUIO M IMO3HAHHUIO,
OCO3HAaHHOMY BBIOOPY M MOCTPOCHUIO JNajbHEHIIeH WHANBUAYAIbHON TpaeKTopuu oOpazoBaHus Ha Oasze
OPUEHTUPOBKH B MHPE MO3HABATEIbHBIX MHTEPECOB, a TAKKE HAa OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOIICHUSA K TPYAY, Pa3BUTHUS OIbITA YUYaCTHUS B COLIUATHLHO 3HAYUMOM TPY/E;

3) ¢dopmupoBaHue IIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKH M OOIIECTBEHHOW MPAKTHKH, YYHUTHIBAIOUIETO COLHUAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHO€ MHOI000pa3ue COBPEMEHHOTO MHPa;

4) dbopMupOoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO M JOOPOKENATEIHHOTO OTHOLIEHUS K JIPYroMy
YEJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYPE, S3bIKY, Bepe, T'PaXKIAHCKOW MO3UIMU, K UCTOPUH,
KYJIbTYpE, PEJIUTUU, TPAAUIUIM, S3bIKaM, LIEHHOCTSIM HapoJoB Poccuu u HapoJ0B MHpa; TOTOBHOCTH M
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMU JIOJIbMU U JJOCTUTaTh B HEM B3aMOIIOHUMAHUS,

5) ocBoeHUE COLMATbHBIX HOPM, MTPABUII MMOBEACHUS, POJIeii U (GOpM COIMabHOM KU3HH B TPYIAX U
cOo0011IeCTBaX, BKJIKOYasl B3pOCIbIE U COLIMAJIbHBIE COOOLIECTBA; yUYacTHE B IIKOJIBHOM CaMOYIIPaBICHUH U
OOIIIECTBEHHOH JKU3HU B MPEENax BO3PACTHBIX KOMIIETEHIUN C YUETOM PETHOHAIBHBIX, ITHOKYIBTYPHBIX,
COIMAIBHBIX M DKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAIBHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, GOpMUPOBAHKE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O MOBEICHHS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHBIX MOCTYIKAM;

7) dopmupoBaHME KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHWH U COTPYAHUYECTBE CO
CBEPCTHHKAMHM, JETbMH CTapIliero M MIAANIEro BO3pacTa, B3pOCIBIMH B Ipoliecce 00pa30BaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIbHOCTH;

8) dopmupoBaHHE IIEHHOCTH 30pOBOrO W Oe3omacHoro obpa3a >KU3HH; YCBOCHHE MPaBUII
WHJMBUIYAIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOTO TMOBEACHUS B UPE3BBIYAMHBIX CHUTYaIUSIX, YTPOXKAOIINX
KU3HU U 3J0POBbIO JIFOJIEH, MPaBUII MOBEACHHS Ha TPAHCIIOPTE M HA JOPOTax;

9) ¢gopMupoBaHHE OCHOB SKOJOTUYECKOW KYIbTYPHl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHUECKOTO MBIIUICHUS, PA3BUTHE OIBITA SKOJOTHYECKH OPHUEHTUPOBAHHON pedrIeKCUBHO-OIIEHOYHOM
Y TIPAKTHYECKOM JIeATEITbHOCTH B )KU3HCHHBIX CUTYAITUSAX;

10) oco3HaHue 3HAYECHHUS CEMbU B KU3HU YeNOBEKa U OOIIECTBA, MPHUHITHE LIEHHOCTH CEMEHHOM
KU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIIIEHHE K YICHAM CBOCH CEMbH;

11) pa3BUTHE SCTETUYECKOIO CO3HAHUSI UYEPE3 OCBOCHHE XYAO0XKECTBEHHOIO HACIEAUs HapOJ0B
Poccun n Mupa, TBOpUECKOHN AEATENBHOCTH CTETUYECKOTO XapaKTePA.

MeTtanpeameTHblie pe3yJabTaThl:

1) yMeHHEe CaMOCTOSITENIbHO OMpPEAENATh IeNId CBOET0 OOYy4YeHHSs, CTaBUTh U (OPMYIUPOBATH IS
ce0s1 HOBbIE MOTUBBI M1 HHTEPECHI CBOEH MTO3HABATEILHOMN JESTEIHHOCTH,



2

2) yMEeHHE CaMOCTOSITENIbHO TUIAHUPOBATh IYTH JOCTHXKEHUS LIeJIel, B TOM 4YMCJe albTepHATHBHBIC,
OCO3HAHHO BBIOMpaTh Hanboee 3(h(heKTUBHBIE CIOCOOBI pelIeHNs yYeOHBIX U MO3HABATEIbHBIX 33/1a4;

3) yMeHue COOTHOCUTH CBOM AEUCTBUS C IUIAHUPYEMBIMM pE3yJIbTaTaMM, OCYIIECTBISTh KOHTPOJIb
CBOGH JEATENbHOCTH B MPOLECCE JOCTIKEHUS PEe3yNbTaTa, OMPEAesATh CIIOCOObI JEHCTBHI B pamKax
IIPEUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBHH C U3MEHSIOIIEHCS
CUTYyalLlUEH;

4) ymeHMe OLeHHBATh MPaBUILHOCTb BBIIIOJIHEHUS yUeOHOH 3a/1aun, COOCTBEHHbIE BO3MOXKHOCTH €€
pelieHus;

5) BiajeHuWE OCHOBAaMHM CaMOKOHTpOJI, CaMOOLEHKH, HPUHATUS pPEIIEHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOpA B yU4eOHOH U MIO3HABATEIHLHOM JIEATEIILHOCTH,

6) yMeHME oONpeneNnsaTh IOHATUS, CO34aBaTh  OOOOILNEHUS, YCTaHABIMBATh  AHAJIOTHUH,
KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUI Kiaccu(UKaluy,

yCTAQHAaBJIMBaTh  IPUYMHHO-CJIEJICTBEHHbIE  CBA3M, CTPOMTh  JIOTMUECKOE  PacCyKICHHUE,
yYMO3aK/Ir04eHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JI€JaTh BHIBOJIBI;

7) yMeHHe cOo3/1aBaTh, IPUMEHATh M IIPE0Opa30BbIBaTh 3HAKM U CHUMBOJBI, MOJAEIM U CXEMBI Ui
peleHus yueOHbIX U M03HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue opraHu30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIILHOCTh C YUUTEIEM U
CBEpCTHMKaMHU; paboTaTh UHAMBUAYAJIBHO U B IPYIIE: HAXOAUTH 00Ilee pelIeHre 1 pa3peraTb KOHQIUKTHI
Ha OCHOBE COTJIACOBAHUS TO3HMIIMHI M y4€Ta HHTEPECOB; (OPMHUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE
MHEHHE;

10) ymeHue 0CO3HaHHO KCIIOIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBHH C 3a/1a4yeii KOMMYHUKAIIUU
JUI1  BBIPAKEHMS CBOUX YYBCTB, MbICIE€H M NOTPEOHOCTEH; IUIAHUPOBAHUS M PETrYJSLUU  CBOEH
NEeATEIbHOCTH; BIAJICHUE YCTHOU U IMCbMEHHOM pPeYbl0, MOHOJIOTMYECKON KOHTEKCTHOM PEYBIO;

11) ¢gopmupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJIb30BaHMUS HH(OPMAIIOHHO-
KOMMYHHKAIMOHHBIX TexHosorui (nanee MKT-komnerenuun);

12) ¢opmupoBaHMe U pa3BUTHE HSKOJOTMYECKOI'O MBIIIJICHUS, YMEHHE IPUMEHSITb €ro B
[103HABATEIbHON, KOMMYHUKAaTUBHOM, COL[MAJIbHOM NMpaKTUKE U IPO(EeCCUOHATIbLHOW OpUEHTAUU

MertanpeameTHble pe3yabTaThl BKIOYAIOT OCBOCHHBIE 00YYAIOLMMHCA MEKIPEAMETHBIC ITOHIATUS U
YHHUBEpCcaJbHbIe yueOHbIE NeUCTBUA (PETYISATUBHBIC, TO3HABATE/IbHbIE, KOMMYHHUKATHUBHBIE).

Perynastusueie YY ]|

1. VYMeHue caMOCTOATENBHO OMNpEAENATh L€l OOydeHUs, CTaBUThb U (OPMYJIHUPOBATH HOBBIE
3aJjauu B yueOe U M03HaBaTeIbHOM JIEATETbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECH! CBOEH MO3HABATENbHOI
nesTenbHOCTH. OOYyJaroIUiCcs CMOXKET:

® aHAJIM3UPOBATh CYLIECTBYIOIIME U IUIAHUPOBATh OyAyIire o0pa3oBaTelIbHbIE PE3yJIbTaTh;

® WIEeHTHU(PULIHPOBATH COOCTBEHHBIE TPOOJIEMBI U ONPEAEIATH INIaBHYIO NIPO0IIEMY;

® BBIJBUTaTh BEPCUM PELICHUs MpoOIeMbl, (HOpMyIupoBaTh IMIIOTE3bI, IPEIBOCXUIATH KOHEUHBIN
pe3yJIbTarT;

® CTaBUTh LeNb JEATEIbHOCTH HA OCHOBE OIpENeIeHHOW MpoOJeMbl U CYIIECTBYIOIIMX
BO3MOXKHOCTEI;

e (opmynupoBaTh yueOHBIE 331a4M KaK ATy JOCTHXKEHHSI TOCTABICHHON LeNU 1€ TeIbHOCTH;

e 00OCHOBBIBaTh II€JIEBbIE OPUEHTHPHl WU TNPHOPUTETHl CCHIIKAMHM Ha IIEHHOCTH, YyKa3blBas WU
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATENBHOCTD I11aroB.

2. YMeHHME CaMOCTOSITENIbHO IUIAaHUPOBATh IYTH JOCTIDKEHHMs ILesled, B TOM  4YHCIe
albTepHaTUBHbIE, OCO3HAaHHO BbIOMpaTh Haubonee HP(GEeKTUBHBIE CMOCOOBI pelIeHusT Y4YeOHbIX U
MO3HaBaTENbHBIX 33/1a4. O0yJaoUHiics CMOXKET:

® OmpenensATh He0OXOIMMBIE JIEHCTBUE(ST) B COOTBETCTBUH C YU€OHOM M IMO3HABATEIHPHOU 3aa4ei 1
COCTaBJISITh AJITOPUTM UX BBIIOTHEHHUS,

e 00O0CHOBBIBaTh U OCYIIECTBIATH BBIOOp Hanbosee F3PPEeKTUBHBIX CIIOCOOOB pelIeHUs y4eOHBIX U
[I03HABATENIbHBIX 33/1a4;

® OMpeAensiTh/Hax0uTh, B TOM YHUCIE U3 MPEIJIOKEHHBIX BapUAHTOB, YCIOBUS JJISl BBINOJIHEHUS
yueOHOM 1 o3HaBaTeNIbHOM 3a/1a4;

® BBICTpauWBaTh XU3HEHHbIE IUIAaHBI Ha KPAaTKOCPOUHOE Oynyiiee (3asiBIATH I€JIeBble OPUEHTHUPBI,
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CTaBUTh QJICKBaTHBIC WM 3aJa4yd W TpeJiarath ACWCTBUS, YKa3biBasi WU OOOCHOBBIBAs JIOTHYECKYIO
MOCJIeI0BATEIbHOCTh 111aroB);

e BBIOMpATh W3 NPEIOKEHHBIX BAapUAHTOB M CaMOCTOSITEIILHO HWCKaTh CPEICTBA/pecypChl st
peIIeHHMsI 3a]1a41/OCTIKEHUS 11ETIH;

® COCTaBIISITh TUIAH PEIICHUS MPOOJIEeMBbI (BBIMTOTHEHHS IPOCKTA, TPOBEICHUS HCCIICIOBAHN);

® OMpeeIsATh MOTCHIIMATBHBIC 3aTPYIHEHUS MIPU PEUICHUH Y4eOHON M MO3HaBaTENLHOUN 3a1adu U
HAXOJUTh CPEJICTBA IS UX YCTPaHCHUS;

® OIMCHIBATh CBOW ONBIT, OQOPMIISSL €ro Ui Tepeiadd JAPYTrUM JIEOASM B BUAC TEXHOJOTHH
peLIeHHs MPAKTHYECKHX 33/1a4 ONPEAETICHHOTO KJlacca;

® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO HHIMBHUIYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOU JEHCTBHUS C IIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb
CBOCH JIEATENHHOCTH B MPOIECCE TOCTHMKEHHS pPe3yabTaTa, ONMPENeNsaTh CIOCOObI JEWCTBUN B paMKax
MPEJUIOKEHHBIX YCIOBHIA U TPEOOBAHH, KOPPEKTHPOBATH CBOU JCUCTBUS B COOTBETCTBHU C H3MCHSFOIIICHCSI
curyanueit. O0yJaroImuics CMOXKeT:

® OIPEIENsATh COBMECTHO C TENAaroroM M CBEPCTHUKAMU KPUTECPHH TUIAHUPYEMBIX PE3yJIbTaTOB H
KPUTEPHH OIICHKH CBOCH Y4eOHOM JIeATEIIbHOCTH;

® CHUCTEMATH3HpOBaTh (B TOM UHCJIC BBIOMPATh MPUOPUTETHBIC) KPHUTCPUH IUIAHUPYEMBIX
PE3yJIbTaTOB M OIICHKU CBOCH JCATCILHOCTH;

e OTOHMpaTh MHCTPYMEHTHI JIJIsl OLICHUBAHMS CBOCH JCATEIBHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb
CBOCH JICATEIILHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUN U TPeOOBaHHUM;

® OIICHMBATH CBOIO JICATEIBHOCTh, APTYMEHTHPYS MPHYUHBI JOCTHKCHHUS WU OTCYTCTBUS
IUTAHUPYEMOTO pe3yIbTaTa;

® HaXOIUTh JIOCTATOYHBIC CPEICTBA JJISl BBIMOJHEHHUS Y4YeOHBIX JICHCTBUI B M3MEHSIOLICHCS
CUTYaIlUU W/WJIA TIPH OTCYTCTBUH IUIAHUPYEMOTO PE3yJIbTaTa;

e paboTasl 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JCATEIBHOCTh HA OCHOBE aHAIN3a
W3MEHCHHI CUTYAIlUH JIJIS TIOJTYYCHUS 3aIJITAaHMPOBAHHBIX XapaKTEPUCTHK MPOYyKTa/pe3yIbTara;

® YCTaHABIMBATh CBSI3b MEXIY IMOJYyYECHHBIMUA XapaKTEPUCTUKAMHU MPOAYKTA U XapaKTEPUCTUKAMH
nporiecca ACATeIbHOCTH U M0 3aBEPIICHUH JCATEILHOCTH TpeAiaraTh N3MEHEHNE XapaKTEPUCTUK MpoIecca
JUTSL TIOJTYYCHUS YITYYIICHHBIX XapaKTePUCTUK MTPOIYKTa,

® CBEpSITHh CBOM JICHCTBHS C IENBIO M, TPH HEOOXOIUMOCTH, UCTIPABIISATH OIIUOKHA CaMOCTOSTEIILHO.

4. YMeHHE OICHUBATh MPABHIHLHOCTH BBITIOJHEHUS yU4eOHON 3a/1aur, COOCTBEHHBIE BO3MOKHOCTH
ee perieHus. OOyJaroIHiics CMOXKET:

® OMNpeeIATh KPUTSPUN NPABHILHOCTH (KOPPEKTHOCTH) BBITOJTHCHUS YUeOHOW 3a/1a4H;

® AHAIM3UPOBATH W OOOCHOBBIBATH MPHUMECHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHUS JUIS
BBITIOJIHEHHS YIEOHOMU 3a/1a4u;

e CcBOOOJHO MOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMHU OLIEHKH U CAMOOIIEHKH, UCXOS U3 LENU U
HUMEIOIIUXCS CPEJICTB, pa3inyas pe3ynbTaT U CIOoCOObI IeHCTBUI;

® OIICHUBATH MPOJYKT CBOCH JCSITEIHLHOCTH IO 33JJaHHBIM H/WJIA CaMOCTOSITEIIHFHO ONPE/ICIICHHBIM
KPUTEPUSIM B COOTBETCTBUU C IEIBIO JESATEIbHOCTH;

e 00OCHOBBIBaTh JIOCTH)KHUMOCTHh II€TM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIGHKH CBOHWX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

¢ (UKCHpPOBATh U aHATH3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

5. Bnangenme ocHOBaMU CaMOKOHTPOJSl, CaAMOOIICHKH, TPHUHATUS PEHICHUH W OCYIIECTBIICHUS
OCO3HAHHOTO BhIOOpA B yueOHOU 1 Mo3HaBaTENbHOU. OOyJarOIIMIACS CMOXKET:

e HaOMIOATh W aHAJIM3UPOBATh COOCTBEHHYIO YYEeOHYI0 W TIO3HABaTEIbHYIO JEATEIbHOCTh U
JeSITeNbHOCTD IPYTHX 00y4YaroXcs B MPOIIeCcCe B3aUMOIPOBEPKH;

® COOTHOCHTh peallbHble W IUIAHUPYEMbIE pe3yiIbTaThl HWHAWBHIYAJILHON 00pa3oBaTeIbHON
JESATEILHOCTH U JIeJIaTh BBIBOIBI;

® TPUHUMATH pPelIeHUE B Y4eOHOM CUTyaIli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO OMPEACNATh MPUYMHBI CBOETO yclexa WIM Heyclnexa M HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CHTYAIlMH HEYyCIIeXa;

® DPETPOCIEKTHBHO OMPEAENATh, KaKue ACHCTBHS MO pPEHIeHHI0 Y4eOHOH 3aJauu WM mapaMeTpbl



ATUX JCUCTBUI MPUBEIH K MOTYUYESHUIO UMEIOMIErocs MPOAYKTa YIeOHOU e TeIbHOCTH;

® JIEMOHCTPHUPOBATh IMPHEMBI PETYJSIIUU TCUXO(U3NOIOTHIECKUX/ IMOIHMOHAIBHBIX COCTOSIHUN
s nocThkeHuss d¢ddexra ycrmokoeHus (YCTpaHEHUS SMOLMOHAIBHON HANPSHKEHHOCTH), 3(dexTa
BOCCTAaHOBJICHUSI  (OciabieHusT TPOSBICHWN  yTomsieHHs), d(dekra akTuBH3anuu  (TIOBBIIICHUS
MCUXO(HU3HOIOTUYECKON PEAKTHBHOCTH).

ITo3naBaTeiibHble YY ]|

6. VYmeHnue ompeneniTb OHATHSA, CO3JaBaThb OOOOIICHMS, YCTAHABJIMBAaTh  AHAJOTHH,
KJacCU(UIUPOBaTh, CAMOCTOATEIHLHO BBIOMpPATh OCHOBAaHUS M KpUTEPUH Ui Kiaccuduxamw,
YCTAHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOMUTH JIOTMYECKOE PACCYXACHHE, YMO3AKIIIOUEHHUE
(MHIYKTUBHOE, IE€TyKTUBHOE, [10 AHAJIOTUH) U JeNaTh BBIBObL. O0yJaromuiics CMOXKET:

e [100MpaTh CJIOBAa, COINOAYMHEHHBIE KIOYEBOMY CIIOBY, OINPEACNAIOIINE €ro IpHU3HAKu U
CBOMCTBA;

® BBHICTpAaUBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO M3 KJIFOUEBOTO CJIOBAa U COMOJYMHEHHBIX €My
CJIOB;

® BBIJICIATh OOUIMIA MPU3HAK JBYX WIM HECKOJBKHX IPEIMETOB WJIHM SIBICHUNH U OOBACHATH MX
CXOZCTBO;

e O0OBEOUHATH MPEIMETHl W SIBICHHS B TPYIIBl MO ONpPEACICHHBIM IpPU3HAKaM, CPaBHHUBATH,
KJIACCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® BBIICTIATH SBJICHUE U3 OOIIETO pAa APYTUX SIBICHUM;

® OmpefensiaTh OOCTOATENbCTBA, KOTOpHIE MPEANISCTBOBAIA BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBIIGHUSIMU, U3 3TUX OOCTOSITENBCTB BBLACIATH ONPEIENSIONINE, CIOCOOHBIE OBITh MPUYMHOW JAHHOTO
SIBIICHUSI, BBISIBJIATH IPHYUHBI U CIICJICTBUS SIBJICHHIA,

® CTPOUTH PACCYKIEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM U OT YACTHBIX SIBJICHUIM
K 00IIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCy’KIEHHE Ha OCHOBE CPaBHEHMsI NMPEAMETOB U SIBJICHMM, BBIAEIAS IIPU 3TOM 00IIME
TIPU3HAKH;

® y3JIararh MOJy4YEeHHYIO MH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelacMoi 3a/1auH;

® CaMOCTOSITENIbHO YKa3blBaTh Ha WHGOpPMAIMIO, HYXKIAIOIIYIOCS B IPOBEpPKe, MpeiaraTb Hu
MPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH HH(POPMALINY;

e BepOaTU30BaTh YMOLMOHAIBHOE BIIEYATICHNE, 0Ka3aHHOE Ha HEr0 MCTOUHUKOM;

® OOBSCHATH SIBIEHUS, MPOLECCHI, CBA3M U OTHOILICHMS, BBIABISEMBbIE B XOJ€ MO3HABATEIbHON U
HCCIIEIOBATENIbCKON JIeSITeNbHOCTH (TIPUBOJUTH OOBSCHEHHE C M3MEHEeHHeM (OpMbl IpescTaBlIeHMS;
OOBSACHSATSH, IETANU3UPYS WM 0000111as1; OOBACHATH C 3aJJaHHOM TOUKH 3pEHUs);

® BLIABJISTH W HA3bIBaTh NPUYUHBI COOBITHS, SBICHHUS, B TOM YHCIE BO3MOXHBIE / Hambolee
BEPOSITHBIE MPUYUHBI, BO3MOXKHBIE TIOCIEACTBUS 3a/JaHHON TPUYMHBI, CAMOCTOSATENBHO OCYIIECTBIISS
MIPUYMHHO-CJICICTBEHHBIN aHAIIN3;

e JlelaTh BBIBOJI Ha OCHOBE KPUTHYECKOTO aHalM3a pasHbIX TOYEK 3PEHMs, MOATBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTalueil Uil CaMOCTOATENBHO MOTyYE€HHBIMU JTAHHBIMH.

7. YMeHwHe co3/1aBaTh, IPUMEHATh U MPEOOPA30BBIBATh 3HAKM M CHMBOJIBI, MOAETH M CXEMBI IS
peleHus yueOHbIX U M03HaBaTeIbHbIX 3aa4. OOyJaromuiicss CMOXeET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/UJIH SIBICHUE;

® OIpENeNsATh JIOTHUECKUE CBSI3W MEXKIy TNpeAMeTaMH W/WIN SBICHUSIMH, 0003HAUaTh IaHHBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

e Co3/1aBaTh aOCTPAKTHBII UK pearbHbI 00pa3 MpeaMeTa U/UiH SIBICHUS;

® CTPOWTH MOJIETIH/CXEMY Ha OCHOBE yCIIOBUH 3a/1aud W/WJTU CIIOCO0a €€ pelieHus,

e co3iaBaTh BepOajbHbIE, BELIECTBEHHbIE M WH(OPMALMOHHBIE MOJEIU C BBIIEICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl ONpeAesieHUs Crocoba perieHus 3aJadyd B COOTBETCTBUU C
CUTYyaLlUEH;

e 1peoOpa3oBbIBaTh MOJENU C LEJbI0 BBISABICHUS OOIIMX 3aKOHOB, OMNPEIENAIOMNX JaHHYIO
MPEAMETHYIO 001aCTh;

® [IEpEeBOJUTH CIIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HMH(POPMALHUI0 M3 TIpadUuecKoro Wiu
(bopManTu30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHUS B TEKCTOBOE, 1 HA00OPOT;



® CTPOUTh CXEMY, ITOPUTM IEUCTBUS, UCHPABIATh WIM BOCCTAaHABIMBATb HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE UMEIOLIETocs 3HaHUs 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aAHAIM3UPOBATH/PePIIEKCHPOBATh OMBIT Pa3padOTKU ¥ pealn3aliu  y4eOHOTOo  IMPOEKTa,
UCCIIEIOBAaHMs (TEOPETUUECKOTO, SMIIMPUYECKOT0) Ha OCHOBE INPEAJIOKEHHOH NpOOIIEMHON CHTYyalluHu,
MIOCTaBJIEHHOW LIEJIN W/UJIH 3aJJaHHbIX KPUTEPHEB OLIEHKU IIPOAYKTa/pe3ybpTara.

8. CwmpicnoBoe ureHne. OOyJarOImUNiCs CMOKET:

® HaxXOJUTh B TEKCTE TpeOyeMyro HH(POpMaLHIO (B COOTBETCTBHH C LIEISIMHU CBOCH JESTEIBHOCTH);

® OpUEHTUPOBATHCS B COACPKAHUM TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATh
TEKCT;

® YCTaHaBJIMBAaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBICHUI, IPOLIECCOB;

® PE3IOMHPOBATH IJIABHYIO MJICIO TEKCTA;

e 1peoOpa3oBbIBATE TEKCT, «IIE€PEBOAS» €ro B APYryH0 MOJAIBHOCTb, MHTEPIPETUPOBATH TEKCT
(XyIOXKEeCTBEHHBIN U HEXYL0KECTBEHHBIN — y4eOHBIH, HAy4HO-IIOMYJIAPHBIN, HH()OPMALIMOHHBIHN, TEKCT non-
fiction);

® KPUTUYECKU OLIEHUBATh COJIepKaHue U POpMy TeKcTa.

9. ®opmupoBaHHWE M pa3BUTHE HSKOJOIMUYECKOI'O MBILIUICHHUS, YMEHHE NPUMEHSTh €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOH, COLMAJIbHON NPAKTUKE M NPOPECCHOHANBHON OpUEHTAIUH.
OOyyJarommiics CMOXeET:

® OIpeesATh CBOE OTHOLIEHHE K PUPOIHOMN CPELE;

® aHAJIM3UPOBATh BIMSHUE 3KOJIOIMUYECKUX (PAaKTOPOB Ha cpelly OOUTaHUs KUBBIX OPraHU3MOB;

® [POBOJUTH NPUYMHHBIA U BEPOATHOCTHBINA aHAJIM3 3KOJIOIMYECKUX CUTYaLUH;

® [IPOTrHO3MPOBATH W3MEHEHMsI CUTyallud IpPU CMEHEe AEUCTBUS OJHOro (pakropa Ha JeicTBue
apyroro (akropa;

® pPAcCIpoCTpPaHATh SKOJIOIMYECKHE 3HAaHUS M y4yacTBOBaTb B IPAKTUYECKHUX JejaxX IO 3allluTe
OKpY>Karollen Cpeibl;

® BBIpaXKaTh CBOE OTHOILIEHUE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IPOEKTHbIE PaOOTHI.

10. Pa3BuTre MOTHBAaLMU K OBJAJEHUIO KYJIbTYPOl aKTUBHOI'O MCIOJIb30BAaHUS CIOBAapel U JIPYrux
MMOUCKOBBIX crcTeM. OOyJaronuiics CMOXKET:

e omnpenensITh He00X0AUMBIE KITF0UEBbIe TOUCKOBBIE CIIOBA U 3aIIPOCHI;

®  OCYILIECTBIISITh B3aUMOJIEHCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;

e (QopmMHpOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX MCTOYHMKOB JJIsi OOBEKTHUBU3ALMU
Pe3yNbTaTOB MOUCKA;

® COOTHOCHTH IIOJIyUYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH JIEATENBHOCTBIO.

Kommynukarusublie YY ]

11.  VYMeHue opraHu3oBBIBaTH Yy4E€OHOE COTPYJAHHYECTBO U COBMECTHYIO JI€ATEIbHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh HHAMBUYaTIbHO U B TPYIIE: HAXOAUTh OOIIee PelIeHre U pa3pelarhb
KOH(JIMKTHl Ha OCHOBE COTJIaCOBAHMS MO3ULUN U yueTa MHTEpecoB; (GOpMYJIUPOBATh, aprTyMEHTUPOBATh U
OTCTauBaTh CBO€ MHEHHE. O0yJaroImuics CMOXKeET:

— ONpeleNsITh BO3MOXHBIE POJIM B COBMECTHON JESATENbHOCTH;

— WrpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

— TPUHUMATh MO3UIUI0 cOOECEeTHUKA, IOHUMAs MO3ULIMIO APYroro, pa3inyaTh B €ro pedu: MHEHUE
(TOUKy 3peHus), 10Ka3aTeabCTBO (ApryMEHTHhI), (aKThl; TUIIOTE3bl, AKCUOMBI, TEOPUU;

— ompeaeisATb CBOM JCWCTBUS M JIeMCTBUS MapTHEpa, KOTOpble CHOCOOCTBOBAIM WM
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

— CTpPOMTH NO3UTHBHBIE OTHOILIEHUS B IIpoliecce ydeOHO! U Mo3HaBaTEIbHOMN J1eATEIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHMS, B IUCKYCCHUHM YMETh BBIIBUTaTh
KOHTpapryMeHTBI, IiepedpasupoBaTh CBOIO MBICIH (BJIaleHNE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IpPHU3HABaTh OUIMOOYHOCTH
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

— IpeularaTh albTEPHATUBHOE pellleHNe B KOH(QIMKTHONW CUTYalluH;

— BBLIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUH;
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— JIOrOBapuBaThCs O MpaBWJIaX U BOMpOcax s OOCYXKIEHHS B COOTBETCTBUHM C IOCTaBICHHOMN
nepes rpyInmnou 3aaayei;

— OpraHM30BBIBATh Y4eOHOE B3aMMOJCHCTBHE B rpymie (OMpeAeisTh oOIIHe IETH, pacupeacsTh
poJIu, 10TOBapUBaThCsl IPYT € APYTOM U T. 1.);

— yCTpaHsATh B  paMKax  Juajora  pa3pbiBBl B KOMMYHHUKAIMH,  OOYCIIOBJIEHHbIE
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a7au, (OPMbI UM COACPKAHUS TUaora.

12. YmMeHue OCO3HAaHHO HCIIOJNB30BaTh pEUEBbIE CPEACTBA B COOTBETCTBHHM C 3agadei
KOMMYHHKAIUH ISl BBIPAXKEHUSI CBOUX YYBCTB, MBICIICH U MOTPEOHOCTEH AJis IUIAaHUPOBAHUS U PETYIISILIUU
CBOCH JEATEIIBHOCTH; BIIAJICHUE YCTHOM W IMCBbMEHHOM pPEUYbl0, MOHOJIOTMYECKON KOHTEKCTHOM PpEYblo.
OO0yuaromuiicsi CMOXKET:

® OIpeneNsaTh 331a4y KOMMYHHKAIIMK U B COOTBETCTBUU C HEH OTOMpPATh PEeUYEBHIC CPEICTBA;

e 0oTOMpaTh U KCIOIb30BATh PEUEBHIE CPEICTBA B MPOIECCE KOMMYHHUKAIMHU C JAPYTUMH JIIOJIbMU
(mmarnor B mape, B Majou rpyrmre u T. 1.);

® TpEACTaBIATh B YCTHOM WJIM THUCBMEHHOW (opMe pa3BepHYTbIi IUIaH COOCTBEHHOMU
NEeATEIbHOCTH;

e coOirofaTh HOPMBI MYONIMYHOM pedM, PeriaMeHT B MOHOJIOTE M JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3aJa4eil;

® BbHICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXKACHME) U 3alpallMBaTh MHEHUE IApTHEPA B paMKax
JIIAJIora;

® [PUHHUMATH PELICHUE B XOJI€ JUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3/1aBaThb IHCbMEHHBIE «KJIUIIMPOBAHHBIE» W OPUTHMHAJIBHBIE TEKCTbl C HCIOJIb30BAHHEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

® UCIONB30BaTh BepOaibHbIE CPECTBA (CPeICTBA JOTMUECKON CBSI3M) AJIsl BBIIEJICHHS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,

® JCIIOJb30BAThH HeBepOasbHbIE cpencraa WU HarJIsIHbIe MaTepHuasbl,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE 1TO/T PYKOBOJCTBOM YUUTEIIS;

e JejaTh OLICHOYHBIM BBIBOJ O JOCTHMKEHUU LEIM KOMMYHHUKALMM HEMOCPEACTBEHHO IIOCIe
3aBepIICHHS] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO.

13. dopMupoBaHUE M PAa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAaHMS HH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (manee — UKT). OOyuaromuiics cMOKeT:

e [IEJICHANIPABICHHO HCKaTh W HCIIOJNb30BaTh MH(POPMAIMOHHBIE DPECYpPCHl, HEOOXOAMMBIE IJIs
perieHust yueOHbIX U MMPaKTUYECKHX 3a/1a4 ¢ momotisto cpeacts UKT;

e BBIOMpaTh, CTPOUTH M HCIOJB30BaTh aJE€KBATHYIO HH(MOPMALMOHHYIO MOJENb Ul Ieperadu
CBOMX MBbICICH CpelcTBaMM €CTECTBEHHBIX M (DOpPMaNbHBIX S3bIKOB B COOTBETCTBHU C YCJIOBUSAMHU
KOMMYHHUKAaIUK;

® BBIJICIATh MHPOPMALMOHHBIA aCHEeKT 3aJayH, ONEepUpOBaTh JAaHHBIMH, HCIOJIb30BATH MOJIENb
pelIeHus 3a1a4H;

® UCIOJB30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMU  (BKJIIOYass BbIOOp  a/eKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-ANMAPaTHBIX CPEACTB U CEPBHMCOB) IS pEIIeHUs MH(POPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX Y4e€OHBIX 3a/7ad, B TOM 4YHCJE: BBIUMCICHHME, HAIMCAHUE IUCEM, COYMHEHMH,
JIOKJIa/10B, pedepaToB, co3JaHNue Mpe3eHTaluil 1 1p.;

® UCHOJB30BaTh UHPOPMAIUIO C YIETOM ITUUECKUX U NPABOBBIX HOPM;

e co3iaBaThb MH(OpPMAIMOHHBIE PECYPCHl PAa3HOrO THIA U JAJS Pa3HBIX ayAUTOPUN, COOMIOAATH
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

IIpenmeTHble pe3yJibTaThI
BbinycKkHUK HAyuHTCS:

XapaKTCPpU30BaTb OCHOBHBIC METO/bI ITO3HAHU: Ha6JIIOI[eHI/IC, HU3MCPCHUC, SKCIICPUMCHT,
OIMCHIBATh CBOMCTBA TBEPABIX, XHUIKHX, F33006p33HI)IX BCIICCTB, BBIACIIAA HX CYHICCTBCHHBIC
IIPpU3HAKH,
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pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHATHH «ATOM», «MOJEKYJIay», («XUMHUYECKUI
AJIEMEHT», <«IIPOCTOE BELIECTBO», «CJOKHOE BEIIECTBO», «BAJEHTHOCTBY», «XMUMHUYECKAs pPEAKIUSI»,
HCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMMUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMsS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIDHOM TEOPHH;

pa3In4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;

OIPECIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSAX;

OINpEAEIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKYU U YCIOBUS IIPOTEKAHUSA XUMUYECKUX PEAKLIUN;

BBISIBJISITh IIPU3HAKHU, CBUAECTEIbCTBYIOIIME O MIPOTEKAHUN XUMUYECKON pEaKlUu IPHU BBINOIHEHUN
XUMHMYECKOTO OIIBITA;

COCTaBIIATH (POPMYIIBI OMHAPHBIX COEAUHEHUIH;

COCTaBJIIAITh YPAaBHEHUS XUMUYECKUX PEaKLU;

co0uro1aTh MpaBuiia 0€30MacHON padOThl IPU MPOBEICHUH OIIBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTa 0 (OpMyJie COSTMHEHNUS;

BBIUNCIIATH KOJIMYECTBO, 00BEM WIJIM MAcCy BEILLIECTBA [0 KOJIUYECTBY, 00bEMY, MAaCCE PEareHTOB WIH
IIPOJYKTOB PEAKLUY;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB: KUCIOPOJIa U BOJOPO/IA;

HO0JIy4aTh, COOUPATh KUCIOPO U BOJIOPO/;

pacrno3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;

pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

PacKpbIBaTh CMBICI MOHATUH «TETJIOBOH 3 (HEKT peakum», «MOJSIPHBIA 00BEM»;

XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOPY;

BBIUNCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIE€H PACTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3MYECKHE U XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

OTpeAeNATh NPUHAICKHOCTD BELIECTB K ONPEACICHHOMY KJ1acCy COEIMHEHMI;

COCTaBJIATH (POPMYIIBI HEOPIAHUYECKUX COEIMHEHUN N3YUYEHHBIX KIIaCCOB;

IIPOBOAMTD OIBITHI, TOATBEPKIAIOLINE XUMUUECKHE CBOMCTBA U3yUYEHHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB;

pacno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KMCIIOT U LIEJI0UEN IO U3MEHEHNIO OKPACKU UHAUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KIaCCAMHU HEOPraHUYECKUX COCIUHEHMI;

packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menzaeneesa;

OOBSICHATh (PU3MUYECKHI CMBICT ATOMHOTO (IOPSAKOBOT0) HOMEpa XMMUYECKOT0 AJIEMEHTa, HOMEPOB
IpyIIIbI ¥ iepuoja B nepuogudeckon cucreme .M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJesiaX MalbIX
MEPUOIOB U TJIaBHBIX MOJIPYIIIL,;

XapaKkTepu30BaTh XUMUYECKHUE 3JEMEHTHI (0T BOJOpOJA N0 KaJbLMs) HA OCHOBE MX TOJIOXKEHUS B
nepuoanueckoi cucreme J1.1. MenneneeBa u 0COOEHHOCTEH CTPOCHHS HX aTOMOB;

COCTaBIIAITh CXEMBI CTPOEHMsS aTOMOB mNepBbIX 20 31eMeHTOB mnepuoanyecko cucrems! /[I.U.
MeHnpeneena;

pPacKpbIBaTh CMBICH MOHATUMN: «XUMHUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATEIBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTD (PU3NUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIITNYECKON PEILETKH;

ONpeAeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300pakaThb CXEMbI CTPOEHHUSI MOJIEKYJ BELIECTB, 0Opa30BAHHBIX Pa3HBIMH BUIAMHU XUMHUYECKUX
CBsI3EH;
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PacKpBIBaTh CMBICI TOHATUH «HOHY», «KATHOH», «AQHHOH», <QJIEKTPOJHUTHD), «HEIIEKTPOIUTHD),
(QNCKTPOJIMTUYECKAS  JUCCOIMAINSY, «OKUCIHUTENbY, «CTEHCHb OKUCICHHS»  «BOCCTAHOBUTEIHY,
«OKHUCIICHUEY, KBOCCTAHOBJIICHHEY,

OTIPE/ICIIATh CTETICHh OKUCIICHHSI aTOMa dJICMEHTA B COCIMHEHUY;

PaCKpBIBATh CMBICI TEOPHUHU DIIEKTPOIUTHUECKON JUCCOIUAINH;

COCTaBIISITh YPaBHEHUS SJIEKTPOTUTHICCKOHN JUCCOIMAIIMH KUCIIOT, IISIIOUeH, CONei;

OOBSICHATB CYIIHOCTb MIPOIIecCa SICKTPOIUTHUECKON JUCCOUAIIIH M PEAKIIUK HOHHOTO OOMEHa;

COCTaBIISITh TIOJTHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKIIUN OOMEHa,

OIIPENeNATh BO3MOXXHOCTh ITPOTEKAHMSI PEaKIMii HOHHOTO 00OMEHa;

MPOBOAMTH PEAKIUH, TOATBEPKIAIOIINE KAYSCTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB;

OIIPENENATh OKHCIUTEh U BOCCTAHOBUTEIID;

COCTaBIISITh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOM PEaKIIHH;

KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIMH 10 PA3TMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKJIy COCTaBOM, CTPOCHHEM M CBOMCTBaAMU HEMETAILIOB;

MIPOBOJMTH OIBITHI MO TOJTYYCHHIO, COOMPAHUIO U M3YyYCHUI0 XUMUYECKUX CBOWMCTB Ta3000pa3HbBIX
BEIIECTB: YIIICKUCIIOTO ra3a, aMMHUaKa;

pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEMISCTBA: YIIICKHUCIBINA a3 U aMMHAK;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKJy COCTABOM, CTPOCHHEM U CBONCTBAMHU METAJLIOB,

HA3bIBaTh OPTaHWYECKHE BEIIeCTBa MO WX (OpMyJe: MeTaH, 3TaH, JTHJICH, METAHOJ, JTaHOJ,
TIIUIEPUH, YKCYCHAs KHCJIOTa, aMHHOYKCYCHAs KHCIIOTa, CTEApUHOBAs KHCIOTa, OJCHHOBAs KHCIIOTA,
TITI0K033;

OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HCHHS OKPYKAIOIICH CPe/Ibl HAa OPraHU3M YeJIOBEKa,

IrPaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCETHEBHOM KU3HU

OIpEeNeNiaTh BO3MOXHOCTh TPOTEKAHHS PEAKIMi HEKOTOPhIX NPEACTABUTENCH OpraHMYeCKHX
BEIIECTB C KHCIOPOIOM, BOAOPOAOM, METAJUIAMHU, OCHOBAaHUSIMH, T'aJIOTCHAMHU.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

8b1068U2AMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOMe3bl 0 XUMUYECKUX CBOUCMEAX 6euecms Ha
OCHOBEe UX COCMAsa U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peaxkyuu, o xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaKyUll;

Xapakmepuzoeams eewecmed no cocmagy, CmMpOeHuio U C8OUCMEAM, YCMAHABIUBAMb NPUUUHHO-
Cle0CcmeeHHble C8A3U MeAHCOY OAHHbIMU XAPAKMEPUCTUKAMU BeUeCmEd;

COCMABISIMb MONEKYIAPHbBLE U NOJHbIE UOHHBLE YPABHEHUSI NO COKPAUWECHHBIM UOHHBIM YPABHEHUSIM,

NPOCHO3UPOBAMb CNOCOOHOCMb BeWecmed NPOsEIAMb OKUCIUMENbHblEe UIU 80CCMAHOBUMENbHbLE
CBOUCMBA C YUEeMOM CeneHell OKUCIeHUs. JIeMEHMO8, 6X00SUUX 68 €20 COCMAS;

COCMasnsaims  YpAGHeHUsi Ppeakyull, COOMEEMCMBYIOWUX NOCIe008AMeNIbHOCU  NPespayeHull
HeOp2aHu4yecKux 6eujecms pasiuiHblX Kiaccos;

8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMATLHO 2UNOME3bl O Pe3VIbMAmax 8030eUcmeus paziuyHbIx
(axmopoe Ha uzMeHeHue CKOPOCMU XUMUYECKOU PeaKyull,

UCNONB308aMb NPUOOPEMEHHbLE 3HANUS OJ1 IKOAOSUHECKU SPAMOMHO20 NOBEOEeHUsl 8 OKpYICarouell
cpede;

UCNONb308aMb NPUOOPEMEHHble KII0Yegble KOMNeMmeHyuu Npu BbINOJHEHUU NPOeKmo8 U yyeOHOo-
UCCe008AMENbCKUX 3A0aU NO U3YUEHUIO CEOUCME, CNOCOO08 NOLYYEHUsL U PACNO3HABAHUSL BEUeCE;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCBAX U XUMULECKUX NPOYECCax,

KpUMU4YeCcKyU OMHOCUMbCA K NCEBOOHAVUHOU UHpOpMayuy, HedoOpocosecmHoll pekiame 8
cpeocmeax Maccosol uHgopmayuu;

0CO3HA8amb 3HAUeHUe MeopemudecKux 3HAHUL NO XumMuu O NPAKMUYECKOU OessmenbHOCmU
yenoseKa,

cozoaeamv MoOenu U cxemvl Oisl peuleHuss Y4eOHbIX U HO3HABAMENbHbIX 3a0ay, NOHUMAMb
He0OX00UMOCMb COON0OeHUsT NPeONUCAHU, NPedlacaemblX 8 UHCMPYKYUAX N0 UCNONb308AHUIO eKAPCMS,
cpeocmas OblmoBol Xumuu u op.



COIAEPKAHUE YYEBHOI'O IPEIMETA

8 KJIACC
Beenenue (4 4)

[Tpeamer xuMuu. MeTo/Ipl TO3HAHUS B XUMHU: HAOIIOIEHUE, SKCIIEPUMEHT, MO/ICTTHPOBAHUE.
HcTounuku XuMuueckoi HHPpopMaIiy, ee IoJyuyeHue, aHalu3 U MpeACcTaBlIeHue ero pe3ynpratoB. [lonstue
0 XMMHUYECKOM 3JIeMEHTE U (hOpMax €ro CymecTBOBaHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX
BenlectBax. [IpeBparienus BemecTB. OTau4Me XMMHUECKUX peakluii OT pusndeckux siBjaeHuit. Poib xumun
B )KM3HHM 4eJioBeka. Xemodmius u xemopoOus. KpaTkue cBefieHHs U3 ICTOPUU BOSHUKHOBEHHS U PA3BUTHUS
XUMHH. POJIb OTE€UECTBEHHBIX YUEHBIX B CTAHOBJIICHUN XUMHUYECKOI HayKu — paboTsl M. B. JlomoHocoBa,
A.M. byrneposa, JI. 1. MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKA XUMUYECKUX 3JIEMEHTOB U
MIPOUCXOXACHNUE UX Ha3BaHWi. Xumuueckue Gpopmynsl. Maaekcs! u ko3 duimentsl. OTHOCUTEIbHBIE
aTOMHas ¥ MOJIEKYJIsIpHas Macchl. [IpoBeneHne pacueToB MacCOBOM JTOJIM XUMHUYECKOIO 2JIEMEHTA B
BellecTBe Ha OCHOBE ero ¢opmyibl. [lepuonudeckas cucrema xumuueckux 3nemeHToB J1. . Menneneesa,
€€ CTPYKTypa: Majible U OOJIbIINE NEPUOBI, TPYIIIBI U OArpyNnbl. Ilepuoanueckas cucrema Kaxk
CIPaBOYHOE MOCOOUE IS MOJIyUYEHHUsI CBEACHHUI O XUMUYECKUX dJIEMEHTaX.

Jemonctpanuu. 1. Mogenu (wuapoctepxHeBble u CTioapTa—Dbpurineda) pa3inyHbIX OIPOCTHIX U CIOKHBIX

BewecTB. 2. Komnekuus cTekasHHON XuMudeckoi nocyasl. 3. Komiekuus MarepuanoB U U3 U3 HUX HA

ocHOBe anmomuHus. 4. B3anmopeiictBue MpaMopa ¢ KUCJIOTON M TOMYTHEHHUE U3BECTKOBOU BOJIBI.

JlaGopaTopHble ONBITHI.

1. CpaBHEHUE CBOWMCTB TBEP/AbIX KPUCTAINIMYECKUX BELIECTB U PACTBOPOB.

2. CpaBHEHHUE CKOPOCTH UCIIAPEHUS BObI, OJICKOJIOHA U STHJIOBOTO CIUPTA ¢ (GUIBTPOBAIBHON OyMaru.
Tema 1. ATOMBI XUMHUYECKHX 3JIEMEHTOB ( 8 4)

ATOMBI Kak popMa CyIIeCTBOBAHUS XUMHUECKUX 3J1eMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aTOMOB. JloKazarenbCcTBa CII0KHOCTH cTpoeHus: aToMoB. OnbiThl Pesepdopaa. [lnanerapuas monens
CTPOEHHUS aTOMa.

CocTaB aTOMHBIX si7iep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs Macca. B3aumocBs3b
MOHSATUHN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsl Macca.

W3meHeHue yncia NpOTOHOB B siIpe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.

W3meneHue yncna HEMTPOHOB B siAjpe aToMa — oOpa3oBaHue U30TOMOB. COBpEMEHHOE OIpeieJICHHEe
MOHATHSI «XUMUYECKUH di1eMeHT». M30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHUYECKOTO 3JIEMEHTA.
OnexTpoHbl. CTpPOEHHE IEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX NeproaoB. [lonsaTue
0 3aBEPIICHHOM JJIEKTPOHHOM YPOBHE.

[Tepnoanueckas cuctema XxuMudeckux aneMeHToB . 1. MenneneeBa u ctpoeHue aToMOB —
(bu3nyecKuii CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa IPYIIbl, HOMEpa NepUoAa.

M3MmeHeHne yncia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO DJIEMEHTa —
o0pa30BaHME MMOJIOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U
HeMeTaJlsI0B. [[pMunHbBI H3MEHEHNSI METAJUINYECKUX U HEMETAJUIMYECKHUX CBOKWCTB B IEPHOAAX U TPYIIIAX.
O6pazoBanue OMHApHBIX coequHeHuil. [lonsTHe 00 nOHHOI CBsi3U. CXeMbl 00pa30BaHMsI HOHHOU CBSI3U.
B3aumMoneiicTBre aTOMOB 3J1EMEHTOB-HEMETAIJIOB MEXly cO00M — 00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJI
pocThIX BemiecTB. KoBaneHTHas HenosipHasi XUMUYECKast CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (POPMYIIBI.
B3aumMoneiicTBrie aTOMOB HEMETAIUIOB MEX1y CO00H — 0Opa3zoBaHKe OMHAPHBIX COEANHEHHIH HEMETAJIOB.
DnekTpooTpuliaTeaTbHOCTh. KoBaseHTHas osisipHas cBsi3b. [[OHATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa30BbIBATh KOBAJICHTHbIE XMMUYecKkHe cBsi3u. CocTaBieHue Gpopmys1 OMHAPHBIX COEAMHEHHH MO
BajieHTHOCTH. HaxoxneHue BaieHTHOCTH 10 (hopMysie OMHAPHOTO COEAMHEHHUS.

B3anmMoneiicTBre aTOMOB METAJIIIOB MEXK/Y COO0N — 00pa3oBaHMe METANTMYECKUX KPUCTAIUIOB.
[loHsATHE O METAIIINYECKOH CBA3H.
JemMoHcTpanuu. Mozaenu aToOMOB XUMHUYECKUX JIEMEHTOB.
[lepuoanueckas cucrtema xumudeckux nemMenToB J[. . Menneneea (pasnuyunbie GOpMBI).
JlaGopaTopHbIe ONBITHI.
3. MogaenupoBaHre MPUHIMUIIA AEHCTBUS CKaHUPYIOIIETO MUKPOCKOTIA.
4. N3roToBneHne Mojiesiell MOJIeKyJl OMHAPHBIX COSAMHEHU.

Tema 2. IIpocthie BemecTBa (6 1)
[Tono>xeHne MeTaIOB U HEMETAIUIOB B [leproauueckoil cuCTeMe XMMHUYECKHUX DJIEMEHTOB
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1. U.MenneneeBa. Baxxneiime mpocThie BEMECTBa — METAILUIBI (JKEIe30, ATFOMUHUMN, KaJbIIWA, MarHuu,
HaTpuil, kanuif). O0mmue Gpu3ndeckrue CBOMCTBa MeTaJUIOB. BaskHeilue npocThie BelecTBa-HeMeTalllbl,
o0pa3oBaHHbIC aTOMaMU KUCJIOPO/a, BOJOPO/Ia, a30Ta, cephbl, hocdopa, yriepoaa. Monekysbl MPOCThIX
BELIECTB-HEMETAJNIOB — BOJIOPO/A, KUCIIOPO/1a,a30Ta, raloreHoB. OTHOCUTENbHASL MOJIEKYJISIpHAs Macca.
CrocoGHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MTPOCTHIX BEIIECTB —
IIOTpOIHs. AJIOTPOIHBIE MOIUPUKALIUN KUCTIopoa, pochopa, ooBa. Metaindeckue u
HEMETaJINYeCKUE CBOWCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTh 3TOTO MOHSATHUS.

Uucno Asorazapo. Konnuectso BemectBa. Mosb. MossipHas macca. MossipHbIi 00beM
ra3o00pa3HbIX BeulecTB. KpaTHble eIMHUIBI M3MEPEHUS KOJIMYECTBA BELIECTBA — MUJLTUMOJIb U KUJIOMOJIb,
MUJUIMMOJIIPHAS. M KWJIOMOJISIPHAsI MAacChl BELLIECTBA, MUJIJIMMOJISIPHBIN M KMJIOMOJISIPHBINA 00BbEMBbI
ra3o00pa3HbIX BEIECTB.

Pacuetsl ¢ ncnonb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIH
00BEM ra30By», «4UCI0 ABOTaIpo».

Hdemouncrpanuun. [Tonydenne o3ona. OOpa3ipl 6ET0T0 U CEPOro 0JIoBa, 6EI0ro U KpacHoro docdopa.
HekoTopsie MeTailIbl 1 HEMETAJUIBI C KOJIMYeCTBOM BeriecTBa | Moib. MosipHbIi 00beM ra3000pa3HbIX
BELIECTB.
JlaGopaTopHble ONBITHI.
5. O3HaKOMJIEHHUE C KOJUIEKIIMEH METaJIJIOB.
6. O3HakOMJIEHHE C KOJUIEKIIMEH HEMETAJLIOB.

Tema 3. CoennHeHus1 XMMHYECKHUX 3J1eMeHTOB 51 ( 14 4)

Crenenb okucienus. CpaBHEHHE CTENIEHH OKUCIEHUS U BalleHTHOCTU. OnpeiefieHue CTerneHn
OKHCJICHHS SJIEMEHTOB B OMHApHBIX coenuHeHusx. CocraBiuenne Gopmysn OMHAPHBIX COCTUHEHUH, OOITHIA
croco0 UxX Ha3BaHUM.

buHapHble COeIMHEHNS] METAVIOB M HEMETAJNIOB: OKCHU/IbI, XJIOPHbI, cyabduasl u np. CoctaBieHue
ux Gopmyn. buHapHbie coelMHEHNS HEMETAIIOB: OKCUJIBL, JIETy4re BOJIOPOAHBIE COSUHEHHS, UX COCTaB U
Ha3BaHusl. [IpencraBuTeny okCuI0B: BoJa, YIIEKUCIbIN Ta3, HerameHas u3sects. [lpencrasurenu neryunx
BOJIOPOJHBIX COSAMHEHUIA: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHus1, X COCTaB U Ha3BaHUs. PacTBopuMocTh ocHOBaHUil B Boje. [IpeacraBurenu menovei:
THIPOKCHUIBI HATPUS, Kaus U Kaiblus. [loHsTHe 00 MHAUKATOpaX U KaueCTBEHHBIX PEaKIIUIX.

Kucnotsl, ux cocras u Ha3Banus. Kinaccuduxarus kucnot. [IpeacraBureny KUCIOT: cepHasi, COJIHAs,
azoTHas. [loHsTHe 0 mIKane kuciaoTHocTH (1kana pH). MIsmMeHeHne okpacku HHAUKATOPOB.

Conu KaKk Ipou3BOAHbBIE KUCIOT U OCHOBaHMM, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH cosiell B BOJIE.
[IpencraBuTenu conei: XIopua HaTpHs, kKapOoHAT U docdar KambIusl.

AMop(dHbIE 1 KPUCTANINYECKUE BEILIECTBA.

MexMmolneKkynsipHble B3aUMOJEHCTBHS. THUIIBI KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BELIECTB OT TUIOB KPUCTAIUIMUYECKUX PELIETOK.

YucTtsle BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBoicTBa
YUCTBIX BEIIECTB M cMecell. VX cocTaB. MaccoBas 1 00beMHas T0JIH KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C HUCIIOJIb30BAHUEM TOHITHS «IOJISI.

Jemonctpanun. O0pasibpl OKCUAO0B, KUCIOT, OCHOBaHUH U cosieil. MoJienn KpUCTAIUIMUECKUX PELIETOK
XJIOpUAa HaTpus, anmasa, okcuaa yriaepoaa (1V). KucinotHo-1enounble MHANKATOPBI, U3MEHEHUE UX
OKpPACKH B pa3IMYHbIX Cpe/laX. Y HUBEPCAIbHBIN HHINKATOP U U3MEHEHHE €0 OKPACKH B Pa3IUYHbBIX
cpenax. lkamna pH.

JlaGopaTopHbie ONBITHI.

7. O3HaKOMJICHHE C KOJUJICKIIUEH OKCHJIOB.

8. O3HaKOMJICHHE CO CBOWCTBAMH aMMHAaKa.

9. KauectBeHHast peakiivs Ha YTIIEKUCIBIN Ta3.

10. Onpenencaune pH pacTBOPOB KHCIIOTHI, MEIOYH U BOJIHI.

11. Onpenenenne pH TMMOHHOTO U S6JI0YHOTO COKOB Ha Cpe3e MII0/I0B.

12. O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

13. O3HakoMIIEHHE C KOJUIEKIINEH BEIIECTB C pa3HBIM THIIOM KPUCTAIUTMYECKON penieTku. M3roToBienne
MOJIENEN KPUCTAJUINYECKUX PEIIETOK.

14. O3nakomiieHue ¢ 06pa3lioM TOPHOM MOPOIBL.
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Tema 4. U3MeHeHus1 poucxoasimue ¢ Bemecrsavu ( 12 )

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOSAIINMH C BEIIECTBOM.

SIBiieHus, CBA3aHHBIE C U3MEHEHHEM KPUCTANINYECKOTO CTPOSHMSI BEIIECTBA IIPU IIOCTOSIHHOM €r0 COCTaBe,
— (usuyeckue sBiaeHus. Ouznyeckue BICHNUS B XUMHUU: TUCTUIUISALUS, KPUCTAJUIN3AIUS, BEITAPUBAHNUE U
BO3TOHKA BEILECTB, (PUIBTPOBAHUE U LICHTPUPYTHPOBAHUE.

SIBienus1, cBA3aHHbIE C U3MEHEHHEM COCTaBA BEILLECTBA, — XUMUYECKUE peakuuu. [IpusHaku u
YCIIOBMSI IPOTEKaHMs XMMUYECKUX peakluil. Beienenue TemnoTsl u cBeTa — peakuuu ropenus. [lonsrue
00 3K30 - ¥ SHIOTEPMHUECKUX PEAKLIUAX.

3aKOH COXpaHEHUsl MacChl BellecTB. XMMUYECKHE ypaBHEHUs. 3HaU€HUE UHIIEKCOB U
kodpduurenToB. CocraBieHne ypaBHEHHH XUMHYECKUX PEaKLIU.

PacueTsl 10 XUMHUYECKUM ypaBHEHUsAM. Penienne 3a1a4y Ha HaX0KIEHUE KOJMYECTBA, MacChl UIIH
o0beMa MPOIyKTa PEaKIMK 10 KOJIMYECTBY, Macce MM 00beMy HCXOAHOTO BeulecTBa. Pacuersl ¢
HCIOJIb30BAHUEM MOHSTHUS «JI0JIs», KOI/1a UCXOIHOE BEIECTBO JAHO B BUJIE pacTBOPA C 3aJaHHOW MaccoBOH
JI0JIEN paCTBOPEHHOT'O BELLIECTBA WJIM COJEPIKUT ONPEAEICHHYIO JJOJI0 IPUMECEH.

Peaknuu pasnoxenus. [IpeacraBieHue o CKOpocTH XUMUYECKUX peakiuid. KaTanuzaTopsl.
®epmenTsl. Peakuu coequnenus. Karanutnyeckre U HEKaTaIUTHIECKUE Peakiiui, 00paTumMbie U
HeoOpaTuMble peakiuy. Peakiuy 3amerienus. Psg akTHBHOCTH METaJUIOB, €r0 MCII0JIb30BaHUE IS
IIPOrHO3UPOBAHUS BO3MOYKHOCTH ITPOTEKAHUS PEAKIUI MEX Y METaJFIaMH U KHCIIOTAMHU, PEAKIUM
BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB MX COJEeH APpYyruMH MeTauiamu. Peakunn oomena. Peakuun
HEUTpau3aluy. Y CIOBHS MPOTEKAHUS peakiuii 0OMEHa B pacTBOpax /10 KOHIIA.

Tunbsl XUMUUYECKUX PeaKkLUi Ha IpUMepe CBOMCTB BOAbI. Peakuus pa3noskeHust — 3JI€KTPOIU3 BObI.
Peakuuu coenvHeHus — B3aUMOEHCTBHE BOJBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE
B3aUMOJICHCTBHSI OKCH/I0B METAJIJIOB M HEMETAJUIOB ¢ BoAoH. [loHsTHE «THIpOKCUABY. Peakuuy 3amerenus
— B3aMMO/IECTBHE BOJIbI C MeTajlIaMu. Peakiiuu oOMeHa — TUIpOoJIn3 BELIECTB.

JemoncTpauuu. [Ipumeps! GpU3ndYecKux ABJICHUN: a) MUIaBlieHHE rmapadunHa; 0) BO3roHKa Hojaa Win
OEH30IHOI KUCIIOTHI; B) pACTBOPEHUE OKPAIIEHHBIX COJICH; I') MU dy3Hs TyIMIUCTHIX BELIECTB C TOPSAIICH
JIAMITOYKH HakaJuBaHUs. [I[puMepbl XUMUYECKUX SBICHHI: a) ropeHne Maruus, pocdopa; 0)
B3alMO/ICHCTBUE COJISIHOM KHUCIOTHI C MPaMOPOM WIJIM MeJIOM; B) noiay4yeHue ruapokcuaa meau (II); r)
pacTBOpeHHE MMOJIyYEHHOI0 THAPOKCHIA B KUCIIOTaX; 1) B3auMoeicTaue okeuaa meau (1) ¢ cepnoit
KHMCJIOTOM MU HarpeBaHUM; €) pa3ioKeHHe IepMaHraHaTa Kajlus; ) pa3jioxKeHue MepoKcuaa
BOJIOPO/Ia C MOMOIIIBIO JMOKCHA MapraHila ¥ KaTanas3sl KapToQens WM MOPKOBH; 3) B3aUMOJCHCTBHUE
pa30aBIEeHHBIX KHCIOT C METAJUIAMH.
JlabopaTopHbIe ONbITHI
15. [IpokanuBanue Meau B MJIAMEHH CIIUPTOBKH.
16. 3amemenue Meau B pactBope xiopuaa meau (1) xemnezom.
Tema 5. Ilpaktukym Ne 1.(3 u1)
IIpocreiimme onepauuu ¢ BeMIeCTBOM
1. IIpaBuiia TexHUKHM O0€30MaCHOCTH IpU paboTe B XuMuieckoM kabuHete. [Ipuemsl oOpatieHus ¢
n1a00paTOpHBIM 000pPYIOBAaHUEM M HarpeBaTeIbHBIMH TPHOOpaMH.
2. HabmroieHus 3a MN3MEHEHUSIMHU, IPOUCXOASIIIUMU C TOpALIEH CBEUO, U MX OMKMCcaHue (JIOMaIIHUN
HKCIEPUMEHT).
3. AHanu3 noYBbI U BOJBI (JOMAITHUI SKCIIEPUMEHT).
4. IIpn3Haku XMMUYECKHUX PEAKIIUH.
5. IlpuroroBiieHHE pacTBOpa caxapa M pacdeT ero MacCoBOM 107U B pacTBOPE.
Tema 6. PactBopenue. PactBopbl. CBOJCTBa paCTBOPOB JIEKTPOJIUTOB (18 u)

PacTBopenue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaUIOTUIpaTax.
PactBopumocTs. KpuBble pacTBOPHMOCTH Kak MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB OT
temneparypbl. HachllieHHbIe, HEHACBIIIEHHBIE U MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHHE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOTO XO35AMCTBA.

[TonsiTrie 00 NMEKTPONIUTUUECKON JUCCOLUALH. DIEKTPOIUTHI U HEAIEKTPOJIUTHL. MexaHu3m
JUCCOLUAIUI 3JIEKTPOJIUTOB C PAa3IMYHBIM XapaKkTepoM CBsi3U. CTereHb AIEKTPOTUTHIECKON AUCCOLUAIINH.
CunbHble U crabble AIEKTPOIHUTHI.
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OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOITUTUYECKON nucconranvu. IoHHbIe ypaBHEHUS PEaKIUd.
Peakuuu oOMeHa, uayimuye 10 KOHIA.

Knaccudukanmst HOHOB U UX CBOMCTRBA.

Kucnotsl, ux xnaccudukamnus. ucconuanus KUCIOT U KX CBOMCTBA B CBETE TCOPUH
AJIEKTPOJIUTAYECKOMN Auccomann. MoJieKyJIsipHble U HOHHBIE YpaBHEHU peakiuil. Bzaumoernicteue
KHMCJIOT ¢ METAJUIaMM. DJIEKTPOXUMHUUECKUM psijl HAallpsDKEHU MeTauioB. B3auMonelicTBrue KUciaor ¢
OKCHJIaMU METAJLJIOB. B3anmoneicTBrE KUCIOT C OCHOBAHUSIMU —PEAKIUs HEUTpaIU3aliiH.
BiaumopeiicTBue KUcCioT ¢ cosisiMu. Mcnons30Banue TabIUIBI PACTBOPHUMOCTH JIJISl XaPaKTEPUCTUKH
XHMHYECKHX CBOMCTB KHUCIIOT.

OcHoBanus, ux knaccuukanus. Jluccornuanus 0CHOBaHUHM 1 UX CBOMCTBA B CBETE TEOPUHU
AIEKTPOJUTUYECKON JUCconManuu. B3anmoelictBre ocHOBaHUM ¢ coyisiMH. Viconb30BaHue TabIUIIBI
pPacTBOPUMOCTH JJISl XapaKTEPUCTUKNA XMMHYECKUX CBOMCTB OCHOBaHUM. B3auMoielicTBrE EI04eit ¢
OKCHJIaMM HEMETAaJIJIOB.

Comnu, ux quccoluanus U CBOMCTBA B CBETE TEOPHUH JICKTPOIUTHUECKOM TUCCOIUAIUH.
B3aumogeiicTBue coseii ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumoneicTBue cosieit ¢ COMsAMH.
Hcnonb30Banue TaOIUIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMUIECKIX CBOMCTB COJICH.
O0600meHne cBeieHn 00 OKCHIaX, X KIacCCH(UKAIIMN U CBOMCTBAX.

I'enernueckue psapl MeTamia 1 HeMetaiuia. ['eneTnueckas CBsA3b MEXKy KJIaCCAMU HEOPTaHUYECKUX
BCILIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

Omnpenenenue cTeneHe OKUCICHUs IS 3JIEMEHTOB, 00Pa3yIONIX BEIIeCTBA Pa3HBIX KIACCOB.
Peakiiuu noHHOro 0OMeHa U OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiinu. OKUCINUTEIh U BOCCTAHOBUTEIb,
OKHUCJIEHUE U BOcCTaHOBJIeHHE. COCTaBIIEHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINI
METOOM 3JIEKTPOHHOTO OajaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJUIOB M1 HEMETAJIOB, KUCJIOT M COJIEH B CBETE€ OKUCIUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

JdemoncTpauuu. VicnibiTaHue BEMIECTB U UX PACTBOPOB Ha JIEKTPONPOBOIHOCTh. 3aBUCUMOCTh
AJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpalluu. [IBUKEHNE OKPAIICHHBIX HOHOB B
ANICKTPUYECKOM T0JIe. B3aumMoeiicTBIE IIMHKA ¢ CepOi, CONSTHOM KucnoTol, xaopuaom meau (II). 'openue
Maraus. BzanMmoielicTBre XJIOpHOW U CEPOBOIOPOJTHON BOBI.
JlabopaTopHbIe ONbITHI
17. B3aumoselicTBre pacTBOPOB XJIOpHJIa HATPHUS M HUTpATa cepedpa.
18. IMony4yeHue HEPaCTBOPUMOTO THAPOKCHIA U B3aUMOICUCTBUE €T0 C KUCIOTaMH.
19. B3aumoaeicTBre KUCIOT ¢ OCHOBAHUSIMU.
20. B3aumoaeicTBUE KHCIIOT ¢ OKCUAAMU METAILIIOB.
21. B3anmoeiicTBHE KUCIIOT ¢ METAJIJIAMH.
22. BzaumoeicTBrE KUCIIOT C COJISIMH.
23. BzaumopeiicTBue nieyioueil ¢ KUCIOTaAMH.
24. B3aumoaeiicTBHE 1IeIoYel ¢ OKCUAaMU HEMETAJLIOB.
25. BzaumoeiicTBre 11ey1oueii ¢ CONsAMU.
26. [Tomyyenue u cBoiicTBa HEPACTBOPUMBIX OCHOBAHUH.
27. BzaumoieiicTBHE OCHOBHBIX OKCHIIOB C KHCIOTAMH.
28. B3aumoaeicTBiEe OCHOBHBIX OKCHIOB C BOJOM.
29. BzaumoeicTBrE KUCIOTHBIX OKCUIOB C II[EJIOUYaMH.
30. B3aumoaeiicTBHE KHCIIOTHBIX OKCHJIOB C BOJIOM.
31. B3aumopeiicTBre coeil ¢ KHCIOTaMH.
32. BzaumoeiicTBHUE COJIEH C IIeT0YaMu.
33. BzaumopeiicTBue conei ¢ COIsIMU.
34. B3anmMoelicTBIE pacTBOPOB COJIEH C METAJIIAMHU.
Tema 7. Ilpaktuxym Ne 2. (1 v)

CBoiicTBa pacTBOPOB JJIEKTPOJINTOB

1. Pemenue skciepuMEHTABHBIX 33/1a4.
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9 kiace

Beenenne. OOmas xapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB M XHMHYECKUX  PEaKIUi.
[Tepunonnueckuii 3akon u [lepuoanueckas cuctema xumudeckux iemeHToB . . Menneneea (10 )

XapakTepucTuKa 3JIeMEeHTa 0 €ro MnojoxkeHuto B [lepuoanyeckoil cucteMe XUMUUECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBOICTBAa OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEM B CBETE TEOPUU DIEKTPOJIUTUYECKOU
TUCCOIMAIIMM W OKHCIICHUS-BOCCTAHOBJICHHS. [IOHATHE O TEPEXOMHBIX 3JeMeHTaX. AMQOTEPHOCTS.
I'enetnueckuii psg nepexonHoro snemeHta. Ilepuonnueckuit 3axkoH u  Ilepuoaunueckas cucrema
xumuueckux sneMmeHToB JI. M. MenaeneeBa. XuMHuueckas OpraHU3alUsl KUBOW M HEXKHUBOU IPUPOJBIL.
XHWMHYECKUH COCTAaB s1/1pa, MAHTUU U 36MHOU KOpbl. XUMHYECKHE FIEMEHTHI B KIETKAX )KMBBIX OPraHU3MOB.
Makpo- u MukpoaneMeHTsl. O000IIeHNe CBeIeHUI 0 XMMUYEeCKUX peakuusax. Kinaccupukanus XuMuaeckux
peakuuii Mo pa3IuYHbBIM IPHU3HAKAM: «UUCIO MU COCTaB pPEArupyrolMX MU OOpa3yIOUIMXCS BELIECTBY,
«TernoBoi 3(pdeKT», «HampaBICHUE», «U3MEHEHUE CTEMEHEH OKHUCICHHS DJJIEMEHTOB, OO0pa3yIONINX
pearupymoime BeuecTBay, «paza», «MCIOJIb30BaHUE KaTanu3artopa». [IoHATHE O CKOPOCTH XHMHUYECKOM
peakuuu. DaxkTopbl, BIMAIOIIME HA CKOPOCTh XHMHMUYECKMX peakuumi. Karaimsatopel u  karanwus.
NHrn6utopbl. AHTHOKCHIAHTHI.

Jemoncmpayuu.Paznuunsie hopmbl Tabmmnsl [[. . MenneneeBa. Moenu aToMOB 3JIEMEHTOB 1—
3-ro mepuonoB. Mojenb cTpoeHHs 3eMHOro Irapa (MOmepedHbli pa3pe3). 3aBHUCHUMOCTh CKOPOCTH
XUMHUYECKON PEaKIuu OT IPHUPOIbl PEarupyroIMX BEIIEeCTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peakinu
OT KOHLIGHTpPAllUM PEArupyrollnX BELIECTB. 3aBUCUMOCTb CKOPOCTHM XHMHMUYECKOW peakUUH OT IJIOLIaau
CONMPUKOCHOBEHUSI PEAruPYIOIMIUX BEHIECTB («KHUISIIUI CI0i»). 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakuuu OT TEMIIepaTypbl pEarupyrollux BellecTB. ['OMOr€HHBII U TETEPOTeHHbIM KaTalH3bl.
®depmeHTaTHBHBIN Katanu3. UHrubuposanue.

Jlabopamopnvie onvimot.

1. [ToryueHue ruapoKcHUIa [IMHKA U UCCIIEI0BAaHUE ETO CBOMCTB.

2.MogenupoBanue mnocTpoeHus Ilepuonnueckoid cuUcTeMbl XuUMUYeCKHX dieMeHTtoB /J[. .
Menpeneesa.

3. 3amenieHue xene3oM Meau B pactBope cyibdara menu (I1).

4. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMU OT MPUPOIbl PEarupyroIInX BEIIECTB HA MPUMEpe
B3aUMOJICHCTBUS KUCIIOT C METAJIJIAMHU.

5. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pPEaKIUu OT KOHIEHTPAIIMH pPEarupyrolnx BeIIeCTB Ha
MpUMEpPE B3aUMOJIECHCTBUSI LIMHKA C COJITHOM KHCIIOTOM pa3IMYHON KOHUEHTPALNH.

6. 3aBUCUMOCTh CKOPOCTH XHUMHYECKON pEeaKIMu OT IUIOMAIN CONMPUKOCHOBEHHUS PEarupyronimx
BEILIECTB.

7. MonennpoBaHUE «KUIISALIETO CIOSI.

8. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW pEaKIUU OT TEMIIEpaTypbl PEarupyrolux BEIIECTB Ha
npumepe B3anMoaencTus okcuaa meau (1I) ¢ pactBopoM cepHOI KUCIOTHI pa3IMuHON TeMIepaTyphl.

9. Paznosxenue nepokcuaa BOAOPoO/ia ¢ moMolsio okcuaa mapranna (IV) u katanassl.

10. OOHapyxeHHe KaTaja3bl B HEKOTOPHIX MUIIEBBIX MPOJTYKTaX.

11. MarubupoBanue B3auMoICHCTBUS KUCIOT C METAJUIAMU YPOTPOITMHOM.

[IpenmeTHBIC pE3ynbTaThl 00YUEHUS

Yyamuiics 10JKEH ymems.:

WCIIOJIB30BaTh TPH XapaKTEPUCTUKE TMPEBPAIIEHUN BEIIECTB TMOHATHSA: «XHUMHYECKas DPEaKIus,
«pEaKIUU COENUHEHUS», «PEAKIIUU PA3TOKECHUS», «PEaKIUd OOMEHa», «PeaklUd 3aMeIleHUs», «PeaKIuu
HEUTpaTH3alUNy, «IK30TEPMHUUECKHE PEAKIUN», «IHIOTEPMHUUYECKHE DPEAKIIUN», «0OpaTUMBIE pPEaKIun»,
«HEeoOpaTUMbIE pEaKLUN», «OKUCIUTEITHbHO-BOCCTAHOBUTEIbHBIC pEAKIIUU», «TOMOTECHHBIE PEaKIUN,
«TETEePOTEHHBIE PEAKITUNY, «KATATUTUUECKHUE PEAKIIUN», KHEKATATUTUUECKUE PEAKIIUN», «TEIIoBoi 3¢ pexT
XUMHUYECKON PEAKIIUN», «CKOPOCTh XUMHUECKOU PEAKIINM», «KaTaIu3aTop»;

XapaKTepU30BaTh XUMHUYCCKUE JIEMEHTB 1—3-TO TIEpHOIOB 110 UX TOJoXKeHUI0 B [leproamueckoit
cucteMe xumuueckux snemeHToB [[. M. MenpgeneeBa: XMMHUUECKUI 3HAK, MOPSAIKOBBIA HOMEp, MEpPUO,
TpyIIa, MOArpymna, OTHOCUTENbHAS aTOMHAas macca, CTPOCHHE aToma (3apsjl sipa, YMCIO MPOTOHOB H
HEUTPOHOB B sape, OOIee YUCIO AJIEKTPOHOB, PACIPECICHUE DJIECKTPOHOB IO DJEKTPOHHBIM CIIOSM,
MPOCTOE BEIECTBO, (OpMyIia, Ha3BaHWE M THII BBHICIIETO OKCHAA W THIPOKCHJA, JIETy4ero BOJOPOIHOTO
COCIMHEHHUS (JI7151 HEMETAJIJIOB));
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XapaKTepu30BaTh O0IIMEe XUMUYECKHE CBOWCTBAa aM(OTEPHBIX OKCHIOB M TMAPOKCUAOB; MPUBOIUTH
MIPUMEPHI PEAKITUH, MTOATBEPKAAIOIUX XUMUYECKIE CBOMCTBA aM(POTEPHBIX OKCHIOB U TUAPOKCHUIIOB;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX pPEaKLUHMM MO YHUCIYy M COCTaBy MCXOAHBIX BEIIECTB U
MPOJYKTOB DPEAKINH; TEIIoBOMY 3((}EKTy; HampaBICHUIO MPOTCKAHUS PEaKIMW; U3MEHEHUIO CTEIeHEeH
OKHCJICHUS AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILIECTB; YYaCTHIO KaTaJInu3aTopa;

OOBSCHATP W TIPUBOAWTH TMPUMEPHI BIMSHHUS HEKOTOPHIX (DaKTOpOB (NMpPUpOAA pearupyromux
BEILIECTB, KOHILIEHTPALlUs BEILECTB, JABJIECHUE, TEMIIEpaTypa, KaTaau3aTrop, OBEPXHOCTh CONIPUKOCHOBEHHUS
pearupyronurx BeUecTB) Ha CKOPOCTh XUMUYECKUX PEaKLIUii;

HAOMIO/IaTh M ONHMCHIBATh ypPaBHEHUS pPEaKIMil MEXIy BEIIeCTBAMU C IOMOIIBIO €CTECTBEHHOIO
(pycCKOro UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

MPOBOAMUTH  ONBITHI, MOATBEPKIAIOIIME XHMHUYECKHE CBOMCTBA aM(OTEpHBIX OKCHUIOB H
THJIPOKCHUJIOB; 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pEakIMu OT pa3iudHbIX (akTopoB (Mpupoaa
pearupymomux BelIeCTB, KOHLEHTpalus BEILIECTB, JABJICHUE, TEMIEparypa, KaTaau3arop, NOBEPXHOCTh
CONMPUKOCHOBEHUS PEarupyromnx BeIIecTB).

Tema 1. Mertamnst (14 4)

THonooswcenue memannos 6 Illepuoouueckoti cucmeme xumuueckux snemenmos J. . Menoeneesa.
Merannndeckass KpucTasindeckas pelierka U MeTajuindeckas XuMudeckas cBsizb. OOmue Qusmueckue
cBoiictBa MeTauioB. CIUlaBpl, HMX CBOWCTBA M 3HAaYeHHWE. XHMMHYECKHE CBOHCTBAa METAJIOB Kak
BOCCTAHOBUTEJICH, a TAaK)KE€ B CBETE MX IOJIOKEHUS B AJIEKTPOXUMUUYECKOM PsIy HANpPSHKEHH METaljIoB.
Koppo3sust meTamioB u ciocoObl 60ps0bI ¢ Heil. MeTamsl B mpupoae. O0mmue crocoObl UX MOTyYeHHUS.

Obwas xapakmepucmuka wenounvix memannog. Metainsl B mpupoge. OO6mue crnocodbl HX
nonydeHusi. Ctpoenue aroMoB. lllemouHbie MeTamibl — MPOCThIE BElIeCTBA. BakHeliue coenuHEHHS
IIEIOYHBIX METAIJIOB — OKCHUIBI, TUAPOKCUIBI U CONU (XJTOpUAbI, KapOOHATHI, Cylb(aThl, HUTPATHI), UX
CBOMCTBa U NPUMEHEHNE B HApOJAHOM X03diicTBe. KanuitHble ynoOpeHus.

Obwas xapakxmepucmuka 31eMeHmo8 21asHou noozpynnsi 11 epynnoi.

Crpoenue aromoB. lllenouno3zemenbHbIe METANIIIBI — MPOCTHIE BellecTBa. BaxkHeilmue coeqnHeHus
[IEIOYHO3EMENbHBIX METAJUIOB — OKCHJbI, THAPOKCHABI M COJH (XJIOPUIBI, KapOOHAThI, HUTPATHI,
cynbdatel, pocdarel), X CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO3SHCTBE.

Anmomununi. CTpoeHue aroma, (QU3MYECKHEe M XHUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMUHUS — OKCHUJ U TUAPOKCH, UX aM(OTEpHBINA XapakTep. BaxxHenme conu aToMUHHMS.
[IpuMeHeHne aTtOMUHUS U €T0 COETUHEHUM.

Keneso.Ctpoenune atoma, (pusnveckre 1 XMMUYECKHE CBOMCTBA MIPOCTOT0 BellecTBa. | eHeTnueckue
pAnBI Fe*? uFe™.

Baxneiiimue conu xeneza. 3Hau€HUE JKeile3a UM €ro COSAMHEHMH s MPUPOABI U HAPOJIHOTO
XO035IMCTBA.

Hemoncmpayuu.

OOpa3upl MIETOYHBIX W IIENOYHO3EMENbHBIX MeTauioB. OOpasubl cruiaBoB. BsaummoneiicTBue
HATpus, JUTUSA U KaJdblUsd C BOJAOW. B3ammonelcTBue HaTpus M Mar"us ¢ KUCIopoJaoM. Biammopeiicteue
MeTaioB ¢ HemeTanamu. [lonydyenue runpokcuaos xenesa (I1) u (IID).

Jlabopamopnwvie onvimot.

12. BzaumoaeiicTBue pacTBOPOB KUCIIOT U COJIEH C METAJIJIaMHU.

13. O3HakoMIIEHHE C pyIaMH JKele3a.

14. OkpammBaHue MJIAMEHU COJISIMU IIEJIOYHBIX METAILIOB.

15. B3anmopeiicTBue KajabIUsa C BOIOM.

16.I1ony4yeHue ruipoKCUIa Kaublusl U UCCIEIOBAHUE €T0 CBOMCTB.

17. IlonmydyeHue rUAPOKCHIa aTFOMUHHS U UCCIIEIOBAHHUE €T0 CBOWCTB.

18. BzaumoeiicTBue xeiesa ¢ COISTHON KUCTOTOM.

19. Tlonyuyenue ruapoxcuaos xenesa (I1I) u (I1I) u uzyuenue ux cBoiicTB.

[TpenMeTHBIC pe3yabTaThl O0yUEHUs

VYyamuiicst JOJKEH ymems.

WCIIOJIH30BaTh TMPH XaPAKTEPUCTHUKE METAIJIOB W WX COCAMHEHUH TOHSTHS: «METAJUIb», «PSi
AKTUBHOCTH METAJJIOBY», «ILEJIOYHbIE METAUIbI», «IIEJIOYHO3EMEIbHBIE METAJLIbD», UCHOJIb30BaTh UX IMpHU
XapaKTEPUCTUKE METAJJIOB; JaBaTh XapaKTEPUCTHUKY XUMHUYECKHUX DIIEMEHTOB-METAIOB (IIEIOYHBIX
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METAJIJIOB, MarHus, KalblUsg, AJTIOMHUHH, >Kene3a) Mo HX mnojoxkeHuto B I[lepuoauueckoit cucreme
xumuueckux snemeHtoB . M. MenpeneeBa (XMMHYECKHMI 3HAK, MOPSAIKOBBIM HOMEp, NEpPHOJ, IpyIia,
MOArPYyIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHUE aToma (3apsia siipa, YUCIIO MPOTOHOB U HEHTPOHOB B
aape, o0IIee YUCI0 IEKTPOHOB, PacIpe/ieIeHUe 3JICKTPOHOB O AJIEKTPOHHBIM CIIOSIM), TPOCTOE BEILECTBO,
¢dbopMyIa, Ha3BaHUE U TUII BBICIIETO OKCUIA U THIPOKCH/IA);

Ha3bIBaTh COCJAMHEHUS METAJUIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTpOoeHHe, o0mue (u3nueckue M XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIECTB-
METaJUIOB;00BSICHATh 3aBUCUMOCTh CBOMCTB (WJIM TPEJCKa3bIBaTh CBOWCTBA) XMUMHMYECKHX HJIEMEHTOB-
METAJJIOB (paJnyC, METAJUIMYECKHE CBOMICTBA 3JIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
JJIEMEHTOB) M O0pa3yeMbIX HMMH COCJMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U
THIPOKCHUJIOB, OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBAa) OT MmosioxkeHus B [lepuomnueckoi cucreme
xuMudeckux ayemeHToB 1. Y. MeHneneena;

OMKCHIBATh OOIME XUMHYECKHE CBOWCTBA METAJUIOB C MOMOIIbIO €CTECTBEHHOTO (PYCCKOrO MU
POIHOI0) S3BIKA U SI3bIKA XUMUU;

COCTaBIISITh MOJICKYJIIPHBIE ypaBHEHUS pEaKlMid, XapaKkTEepHU3YIOIIUX XUMHYECKHE CBOICTBa
METAJIJIOB U UX COESAVHEHUH, a TAK)KE AIEKTPOHHbBIE YPaBHEHUS IPOLIECCOB OKUCIIECHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS SJIEKTPOIUTUYECKON TUCCOLMAIMU; MOJEKYISpHbIC, TIOJHbIE U COKpPALICHHbIE MOHHBIC
YpaBHEHHUsI peaKluii C y4acTUEM JIEKTPOJIUTOB;

yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXKAY CTPOCHHEM aToMa, XMMHUYECKOW CBS3bIO,
TUTIOM KPUCTAJUTMYECKOM PEIIETKA METAJUIOB U UX COCIMHEHHH, MX O0IMMHU (PU3NYECKUMHU U XUMUYECKUMH
CBOMCTBaMH;

ONMCHIBATh XMMHUYECKHUE CBOMCTBA IIEIOYHBIX U LIEJT0YHO3EMEIbHBIX METAIJIOB, a TAKXKE aIFOMUHHUS
1 JKelie3a U MX COEIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBIMNOJIHATh, HAOJMIOaTh U OMUCHIBATH XUMUUYECKUN SKCIIEPUMEHT IO PACIO3HABAHUIO BAKHEUIINX
KaTHOHOB METaJJIOB, TUAPOKCUI-UOHOB;

HKCIEPUMEHTAJIbHO  HCCIENOBaTh  CBOMCTBA  METALIOB M MX  COEIMHEHUHM, peuarb
SKCIIEPUMEHTAIbHBIC 33/]au 10 TeMe «MeTabhy;

ONMCHIBaTh XUMUYECKUI 3KCIEPUMEHT C MMOMOLIbIO €CTECTBEHHOI'O (PYyCCKOIO MM POJIHOTO) S3bIKA
U SI3bIKa XUMHU;

IIPOBOAMTD PacueThl N0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM peakluii, MPOTEKAIOIINX C ydacTHEM
METAJUIOB U UX COEIMHEHUM.

Tema 2. ITpaxtrikyMm 1. CBOMCTBA METAJUIOB M MX cOeaWHEHUN (2 q)l

1. OcymiecTBieHne ENOYKN XUMHUECKUX MTPEBPAIICHUI.

2. [lonyueHue u cBOWCTBA COETUHEHUI METaJIOB.

3. PeweHue 3KcnepumMenmanbHbiX 3a0a4 HA pACNO3HABAHUE U NOJYYEeHUe COeOUHeHUll METAIIOB.
(ITpu nByx4acoBOM IMJIaHUPOBAHUU MPOBOJIUTCS TOJIBKO MpaKkTUyeckas padora 3)

[TpenmMeTHBIC pe3yabTaThl O0yUEHUs

VYuamuiicst JOJKEH ymemsy.

oOpatatecsi ¢ 1a00paTOPHBIM 00OPYIOBAaHHEM M HArpeBaTENbHBIMU MPUOOPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

HaOII0/1aTh 32 CBOMCTBAMU METAILJIOB M UX COSAMHEHUN U SBJICHHUSIMH, IPOUCXOSIIMMHU C HUMH;

ONMCHIBaTh XUMUYECKUIN 3KCIEPUMEHT C MOMOLIbI0 €CTECTBEHHOTO (PYyCCKOIO MM POJIHOTO) S3bIKA
U s13bIKa XUMHH;

JIeNIaTh BBIBOJIBI 110 pe3yiIbTaTaM MPOBEJECHHOTO SKCIIEPHUMEHTA.

MertanpeamMeTHbIe pe3yabTaThl 00yUeHUs

VYyamuiicst JOJKEH ymems.

onpeneniaTh, MCXOAs W3 Yy4eOHOW 3ahayd, HEOOXOJMMOCTh HCIOJb30BaHUS HAOMIONEHUS WIH
AKCIIEPUMEHTA.

Tewma 3. Hemeramnel (25 )

Obwasa xapakmepucmuxka Hememannos: mojoxeHue B [lepumomuyeckoll cucTeMe XUMHYECKHX
anemenToB JI. 1. MeHneneeBa,0cO0EHHOCTH CTPOCHHSI aTOMOB, JJIEKTPOOTpHUIIaTeIbHOCTh (D) Kakmepa
«HeMeralmmyHocTyy, pag 0. Kpucramimdyeckoe CTpOEHHE HEMETANIOB — TIPOCTBIX BELIECTB.
Annotponus. duznueckue cBoicTBa HeMeTaIoB. OTHOCUTEIBLHOCTD MOHITUH «METAUD) U «HEMETAILI».
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Booopoo. Tlonoxenune Bomopoma B llepmommueckoit cucteme xummuueckux osnemeHToB [[. U.
MenpaeneeBa. CtpoeHue artoma U Mosiekysibl. Du3nmyeckne M XUMHUYECKHE CBOMCTBA BOJOpPOAA, €ro
MOJIy4YeHUE U IPUMEHEHHE.

( [Tpu aByXx4acoBOM IJIAHUPOBAHUH MPOBOAUTCS TOJIBKO MpaKTHUecKas pabora 3)

Booa. Crtpoenune ™onekynbl. Bogoponnas xumudeckas cBsizb. Dusznueckue CBOWCTBA BOJBIL.
Anomanuu CBOMCTB Bonbl. ['mapodunbHbie u ruapodoOHbIe BemecTBa. XUMHUYECKHE CBOICTBAa BOJIBI.
KpyroBopot Boasl B npupone. Bonoouuctka. Aspanus Bonbl. boitoBbie ¢uibTpbl. MuHepaabHble BOJIBI.
JluctunnupoBaHHas BOJa, €€ OJyYEeHUE U IPUMEHEHHE.

Obwasa xapakmepucmuka e2anozceHos.CtpoeHue atomoB. IIpocTbie BemiecTBa W OCHOBHbBIE
COEJIMHEHUS TaJOreHOB, MX cBoiicTBa.KpaTkue cBemenus o xjuope, opome, ¢prope u iozxe. [Ipumenenue
raJIoreHOB M UX COCTUHEHHI B HAPOTHOM XO35HCTBE.

Cepa. Ctpoenue aroma, aJJIOTPOIHs, CBOMCTBA U MPUMEHEHHE poMOndeckoil cepbl. OKCHIIBI Cepbl
(IV) u (VI), ux nmonydyenue, cBoiictBa U mpuMmeHeHue. CepHas KHCIOTAa U €€ COJIM, UX NMPUMEHCHHUE B
HAapOJAHOM X03sicTBE. [IpOM3BOACTBO CEPHOM KUCIIOTBHI.

Aszom. CTpoeHue aroma U MOJEKYJIbl, CBOWCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOECHHUE, CBOMCTBA,
nonydyeHue u npumeHenue. Conu ammonusi, ux cpoiictsa u npumenenue. Oxcuasl azota (I1I) u (IV).AzotHas
KHCIIOTa, €€ CBOWCTBA M mNpuMeHeHHe. HuTpatel U HUTpUTHI, MpobieMa UuX COAEpPKAHUS B
CEJIbCKOXO03SICTBEHHON IPOAYKIIMU. A30THBIE y10OpEHHUSI.

@ocghop. CtpoeHue aToma, aNIOTPOINHs, CBOWCTBA 0enoro u kpacHoro docdopa, UX MPUMEHEHHUE.
OcHoBuble coenuHeHus: okcun (ocdopa (V) u oprodochopnas kuciora, docdarel. DocdopHbIe
ynoopeHus.

YVenepoo. Ctpoenune aroma, aJuioTporusi, CBoicTBa Moaudukanuii, mpumenenne. OKCHIBI yriepoaa
(IT) u (IV), ux cBoiictBa u npuMmeHenue. KapOoHaThl: KambIUT, COJa, MOTAIl, UX 3HAYCHHE B MPUPOIC U
YKU3HH YEJIOBEKA.

Kpemnuii. CtpoeHue atoma, KpUCTaNIMYECKUN KpPEMHHi, ero cBoicTBa W mnpuMeHeHue. OKCHI
kpemuus (IV), ero npuponnsie pasHOBUAHOCTH. CHIIMKAThl. 3HAUYEHUE COCAMHEHUN KPEeMHUS B KHBOU U
HeXUBOM npupoe. [loHaTre o CUIMKATHONW TPOMBIIIUIEHHOCTH.

Hemoncmpayuu.

OO0pa3ipl raloreHoB — MPOCTHIX BELIECTB. B3auMo1eliCTBUE TalOr€HOB C HAaTPHEM, C aTIOMUHUEM.
BriTecHenue xsopom OpoMa WM MOJa M3 PAacTBOPOB HMX coJield. B3ammonelcTBHE cepbl ¢ MeTaIaMH,
BOJOPOJAOM M KHUCIOPOAOM. B3anmonelcTBUe KOHLUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEJbIO.
[Tornomenue yrieM pacTBOPEHHBIX BELIECTB WJIM Ta30B. BoccTaHOBiIEeHHME MenU U3 €€ OKCHa YIJIEM.
OO0pa3ubl MPUPOAHBIX COSTUHEHHH XJopa, cepbl, hocdopa, yriaepoaa, kpemuus. OOpa3iibl BaXHEHIINX IS
HapOJIHOTO XO3fMCcTBa Cynb(aTtoB, HHUTPATOB, KapOoHaTOB, ¢ocdaToB. OOpas3Ipl CTEKIA, KEPaAMUKH,
LIEMEHTA.

Jlabopamopnuvie onvimol.

20. [Tomy4yeHue u pacrno3HaBaHUE BOAOPOA.

21. UccnepoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

22.PacTtBopeHune nepmMaHraHaTa Kajaus WM MEIHOIO Kyliopoca B BOJIE.

23. I'maparanus o0e3BoxeHHoro cynbdara meau (I1).

24. 3roToBi€HUE TUIICOBOTO OTIEYATKA.

25. O3HaKOMJIEHHE € KOJIJIEKI[MEH OBITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM MUHEPAIbHOU BOJIBI.

27. KauecTBeHHas peakius Ha TAJIOT€HU 1-HOHBI.

28. [lonyyeHue u pacrno3HaBaHUE KUCIOPOa.

29. I'openue cepsl Ha BO3[IyX€ U B KHCIOPOJIE.

30.CgoiicTBa pa3z0aBieHHON CEPHON KUCIOTHI.

31. 3ydyeHue CBOMCTB aMMHaKa.

32. Pacnio3HaBaHue cojield aMMOHHUS.

33. CpoiicTBa pa30aBJIC€HHON a30THON KHUCIIOTHI.

34. BzaumonencTBuE KOHIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO.

35. 'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

36. PacnioznaBanue ocdaTos.
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37. 'openue yriast B KUCIOPOJIE.

38. [lony4yeHue yrojibHOW KUCIOThHI U U3yUYEHUE €€ CBOMCTB.

39. Ilepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOoHaTa HaTPHsL.

41. ITonmyyeHue KpEMHEBOM KHCJIOTHI U U3yUYECHHE €€ CBOMCTB.

[TpeameTHbIe pe3ynbTaThl 00yUeHHUs

VYyamuiicst 10IKEH ymems:

UCIIOJIb30BaTh IPU XapaKTEPUCTHKE METAJJIOB M UX COCJUHEHUM TOHATUA: «HEMETAILIbI»,
«TaJIOTeHbI», «AJIOTPOIHBIE BUJIOU3ZMEHEHUS», <(GKECTKOCTh BOJBI», «BPEMEHHAas 3>KECTKOCTb BOJBI»,
«TIOCTOSIHHAS )KECTKOCTD BOJIBD», «00IIIast 5KECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTHKY XHMHUYECKUX DJIEMEHTOB-HEMETAJIOB (BOJIOpPOJA, TaJOr€HOB, KHCIOpPOJa,
cepsl, a3oTa, ocdopa, yriaepona, KpeMHHUs1) IO UX MOJOKEHUIO B Ilepruoauueckoil cucteMe XUMHUECKUX
anemenToB JI. M. MenzeneeBa (XMMHYECKUH 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, TPYIIa, MOATPYIIIA,
OTHOCHUTEIIbHAS aTOMHAsl Macca, CTPOCHUE aToMa (3apsij Aapa, YUCIIO MPOTOHOB M HEUTPOHOB B siApe, odiiee
YHCIIO AJIEKTPOHOB, PACIpeleIeHHE 3JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), TIPOCTOE BEILECTBO, (opmya,
Ha3BaHWE M THII BBICIIEr0 OKCHJIA W THIPOKCHAA, (opMyla M XapakTep JETy4ero BOJOPOIHOTO
COCIMHCHMS );

Ha3bIBaTh COEAMHEHMSI HEMETAJIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHMUIO;

XapaKTepu30BaTh CTpOoeHHe, oO0mue (u3nMueckue M XUMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB-
HEMETAJJIOB;

OOBSCHATh 3aBHCHUMOCTh CBOWMCTB (WJIM TpEACKa3blBaTh CBOWMCTBA) XHUMHUYECKHUX DIIEMEHTOB-
HEMETAJUIOB  (pajnyCc, HEMETAJUIMYECKUE CBONCTBA AJIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBA 2JIEMEHTOB) U 00pa3yeMbIX UMH COCTUHEHHH (KUCIOTHO-OCHOBHBIE CBOICTBA BBICIIUX OKCHIOB H
TUJIPOKCHUIOB, JIETYYMX BOJOPOJAHBIX COEIUHEHHUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT
nonoxkenus B [lepuoauueckoit cucreme xumudeckux snemenToB /. . Mennaeneesa;

ONMCHIBAaTh OOLIME XMMUYECKUE CBOMCTBA HEMETAIJIOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOT0O WM
POJIHOTO) fA3BIKA U S3bIKA XUMHH;

COCTaBJISITh MOJIEKYJIIPHBIE YpPaBHEHUS pEaKLMW, XapaKTEepU3YIOLIUMX XUMHYECKHE CBOICTBa
HEMETAIJIOB U UX COSJAMHEHUH, a TAK)Ke DJIEKTPOHHBIE YPAaBHEHHSI MPOIIECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS 3JIEKTPOIUTUYECKONW TUCCOLMALMU; MOJEKYJSpHbIE, TIOJHbIE U COKpPALICHHbIE MOHHBIE
YPaBHEHUS PEAKIUI C yUaCTUEM DIIEKTPOIUTOB;

YCTaHABIMBATh MPUYUHHO-CIECTBEHHBIE CBS3M MEXAY CTPOCHHEM aTOMa, XMMHUYECKOW CBA3bIO,
TUIIOM KPUCTAJUIMYECKOM pELIeTKH HEeMETaJUIOB M MX COEJUHEHUH, MX OOLMMM (QU3HMUECKUMH U
XUMHYECKUMH CBONCTBAMU;

ONHKCBHIBATh XMUMHUYECKHE CBOMCTBa BOJOpOJA, TaJOr€HOB, KHUCIIOpPOJa, Cephl, a3oTa, (ocdopa,
rpadura, aliMasa, KPEMHUS U UX COETUHEHHH C MOMOIIBIO €CTECTBEHHOT'O (PYyCCKOTO UM POAHOIO) S3bIKA U
SI3bIKA XUMUHY;

ONMCHIBATh CHOCOOBI YCTPaHEHMsI JKECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIMNA UM
XUMHYECKHH SKCIIEPUMEHT;

BBIMIOJIHATh, HAONIOaTh M ONUCHIBATH XMUMHMUYECKUH HKCHEPUMEHT IO pPACIO3HABaHUI HOHOB
BOJIOPOJIa M aMMOHUS, cyJlb(daT-, kKapOoHAT-, CUIIMKAT-, hocdat-, XI0pua-, OpOMUI-, HOAUI-UOHOB;

OKCIEPUMEHTAJIbHO  HCCIENOBaTh  CBOMCTBA  METALIOB M MX  COEIMHEHUH,  peuarb
SKCIIEPUMEHTAIbHBIC 3aauu 10 TeMe «HemeTrannby;

ONKCHIBATh XUMUYECKUHN 3KCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKa
U SI3bIKa XUMHH;

IIPOBOAMTD PacueThl M0 XUMUYECKUM (OpMYJIaM M YPaBHEHUSIM peaklnii, MPOTEKAIOIINX C ydacTHEM
HEMETAJIJIOB U UX COEANHEHHUH.

Tewma 4. ITpaxTakym 2. CBOHCTBA COCIMHEHHIT HEMETaIoB (3 )"

1. Pewenue sxcnepumenmanvbHuix 3a0a4 no meme «llooepynna eanozenosy.

2. Pewenue sxcnepumenmanvhuix 3a0au no meme«llooepynna kuciopooay.

3. Pemenue skcriepuMeHTaIbHBIX 3a4a4 1o Teme «[loarpynmna aszoray.

4. Pemienue skcriepuMeHTANbHBIX 3a7a4 1o TeMe «lloarpymnmna yrieponay.

5. llonyuenue, cobupanue u pacnosnasanue 2a3os.
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IIpeomemmvie pezyiomamsl 00yueHUs.

Yyawuiicsa oonocen ymemo:

oopawamubcs ¢ 1a00pamopHviM 060pY008aAHUEM U HAZPEBAMENbHBIMU NPUOOPAMU 8 COOMBEMCMBUU
¢ npasunamu mexHuxKu 6e30nacHoCmu;

HAOA00amb 34 C8OUCMBAMU HEMEMAILIO8 U UX COCOUHEHUN U S8NeHUAMU, NPOUCXOOAUUMU C HUMU,

ONUCHIBAMb XUMUYECKULL IKCNEPUMEHM C NOMOWBIO eCMECMBEHH020 (PYCCKO20 UMY POOHO20) A3bIKA
U A3bIKA XUMUL,

denamsv 8bl80ObI NO PE3VIbIMAMAM NPOBEOEHHO20 IKCHEPUMEHMA.

Tema 5. O0001IEHNE 3HAHUM [0 XMMHUH 33 KYPC OCHOBHOM MIKOJEI. IToaroroska

K rocyaapcrBeHHoi urorosoi arrecrarmu (I'MA) (10 u)

[Tepuonnueckuii 3axkon u Ilepunonnueckas cucrema xumuueckux siaemeHToB . M. Menneneena.
OuU3MUECKUl CMBICH MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB MEpHOJa M TPYMHIbl. 3aKOHOMEPHOCTHU
W3MEHEHUs CBOWCTB JJIEMEHTOB M HMX COCJAMHEHHN B TEPUOJAaX W TPyNIax B CBETE MPEACTABICHUN O
CTPOEHUU aTOMOB AJIEMEHTOB.

3HavYeHHE TIEPHUOIUYECKOT0 3aKOHA. BUIBI XUMHUUECKHUX CBS3CH M THIBI KPUCTALUTMYECKUX PEIIETOK.
B3aumocBsi3p cTpoeHuss W CBOMCTB BemiecTB. Kimaccudukamuss XUMHUYECKUX PEAKIUM 1O Pa3IMdHBIM
MpU3HaKaM (YKCIIO0 U COCTaB pearupyronX U 00pa3yoIuXcsl BEIECTB; HAIUYUE

IpaHUIbl pasznena ¢a3; TerIoBoi 3P PeKT; N3MEHEHNE CTETICHEH OKUCIICHHSI aTOMOB; UCTIOJIB30BaHUE
KaTaJi3aTopa; HampaBiieHue npoTekanus). CKOpoCTh XUMHUECKUX peaKIuil U (DaKTOpbl, BIUSIONINE HA Hee.
OOpaTUMOCTh XMMHYECKHUX PEAKIHA U CIIOCOOBI CMEIIEHUSI XHMUYECKOTO PAaBHOBECHS.

[IpocThie U cloKHBIC BelIeCTBA. MeTallIbl 1 HeMeTaulbl. [ eHeTHYeCKre psiibl MeTaJljla, HeMeTalljia
1 nepexoHoro Meramia. OKCUABIN THIPOKCHIBI (OCHOBAHUS, KUCIOTHI, aM(QOTEPHBIE TUIPOKCHIBI), COJIH.
Nx cocraB, kmaccupukamuss ¥ OONIME XUMHYECKHE CBOWCTBA B CBETEC TEOPHH DJICKTPOJUTHYECKOU
JIACCOIIHAIINH.

TemaTHuyeckoe ILIAHMPOBaHHE 8 KJiacc

Nen/m | HaumMeHOBaHUE TEMBI Bceero W3 Hux
4acoB | JlaGbopaTOpHBIX IIpakTrueckux
pabot pabot
Beenenue 4 2
1. ATOMEI XUMHYECKHX DJIEMEHTOB 8 2
2. IIpocTsie BemecTBa 6 2
3. CoequHEHNST XUMUYECKHUX DJIEMEHTOB 14 8
4, N3menenusi, mpouCXOsIINe ¢ BEMECTBAMU 12 2
5. [Mpaktukym Ne 1 3 3
6. PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 19 18 1
AIIEKTPOIIUTOB
1. ITpaxTuxym Ne 2
(nepenecena B Temy Ne 6)
WTOroBbIil KOHTPOJIb 2
HTOI0 68 34 4

TemaTnueckoe ILIAaHHPOBaHHe 9 Kjacc

Ner/m | HaumeHnoBaHHE TEMBI Bcero N3 Hux
Jacos Jlaboparopn | IlpakTuueckux
BIX paboT pabort
Beenenue Beenenue. OO1as xapakTepucTiKa 10 11

XUMHUYECKUX DJIEMEHTOB M XUMUYECKHUX PEAKITHI.
ITepuoanueckuii 3akoH u Ilepuoanydeckas cucrtema
xuMmudeckux snemeHToB JI. 1. Meneneesa
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1. Mertamibl 14 +3 8
2. IIpaktukym 1. CBOMCTBa METAINIOB M UX COEIUHEHHUH 1 1
3. HewmeTtamst 25+2 22
4. [Mpaktukym 2. CBoiCTBa COCTMHEHUI HEMETAIIIOB 3 3
5. O060011ieHre 3HaHU [0 XUMUH 32 KypPC OCHOBHOM IITKOJIBL. 10
HOI[FOTOBKa K FOCYI[apCTBeHHOﬁ HTOTrOBOM aTTecTaiuu
(THA)
HTOro 68 41 4
KanennapHo-remaTnyeckoe nJaHUpPOBaHHe
8 kuacc
Ne | Ne nara Tema /3
Beeoenue - 4 u
1 1 CeHTs0p | XuUMHS — HayKa O BEIIECTBAX JIa6.pa61 | §1.2.3
b
2 2 ceHTs10p | [loHsATHE O XMMHUECKOM DJIEMEHTE §4
b Jla6.pab 2
3 3 cents0p | Ilepuonudeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB §5
b AN Meunneneesa
4 4 ceHTs0p | Xumuyeckue GopMyJIbl §6
b
Tema 1.Amomvl xumuueckux r1emenmos — 8 u
5 1 cenTsi0p | Crpoenue aroma . M3oTomsl Jla6.pab | §7.8
b 3
6 2 ceHTs0p | _CTpoeHue IICKTPOHHBIX 000JI0YeK TOMOB §9
b
7 3 ceHts0p | IloHsATHE O 3aBEPIIICHHOM M HE 3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ § 10
b
8 4 ceHTs10p | B3aumoselcTBHE aTOMOB JIEMEHTOB-HEMETAIIIOB MEXITY COOOMH. §11
b
9 5 okTs0ph | KoBasieHTHas mojsipHas CBS3b Jla6.pa6 4 | §12
10 6 OKTsI0pb | MeTamnuyeckast cBs3b §13
11 7 okTs10pp | OOpazoBaHKMe OMHAPHBIX coeAMHEHUH. VIOHHAs CBSI3b. § 1064
cTp
12 8 okTs10pp | KoHTponbHas pabota Nel « ATOMBI XUMHUYECKUX JIIEMEHTOB Hosr § 7
Tema 2. IIpocTbie BemecTtBa — 6 4
13 1 okTs10pb | IIpocThie BeliecTBa METAIIbI Jla6.pab5 | § 14
14 2 okTs10pp | IIpocThie BemecTBa HEMETAIIIBI JIab.pa6 6 | § 15
15 3 okTs10pp | KonudectBo BemecTna § 16ynp2,3
16 4 OKT0ph | MonspHbIii 00beM § 17,ynp 2
17 5 HOAOph | Pemenue 3ajau ¢ npuMeHeHHEM MOHATHH MOCTOSH Ymp 1,4
Hasi ABOTaJpo
18 6 HOSIOpB 3auer no Teme. «IIpocTrie BemecTBay § 14,15
Tema 3.CoenmHeHHe XMMHYECKHMX 3J1€MEHTOB - 14 4y
19 1 HOSIOPb CrerneHb OKHCIICHUS §18
20 2 HOsI0pb | OKcHIbI JIa6. | §19
pab 7
21 3 HOAOpPh | ['mapuabl MeTaIoB U HEMETAIUIOB § 19,
JIa6.pab 8 ynp 1.4
22 4 HOsI0pb | _OcHOBaHUsL. §20. ynp 5
[lenoun Jla6.pab 9
23 5 HOSIOPb §21
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Kucnotst JIab.p
a6 10
24 6 nekadbpp | Kucnorel. Onpenenenue pH cpenbt JIa6.pab | § 2lynp4
11
25 7 nexabpp | Comu JIa6. | §22 ynp3
pab 12
26 8 nekabpp | _Kpucramimyeckue §23
pelIeTKH Jla6.pab 13
27 9 nekaOpp | _UucThIC BEllecTBa U § 24
CMECH. Jla6.pab 14
28 10 nexabpb | MaccoBas J10Jiss KOMIIOHEHTa CMECH. §25
yop 1,2,3
29 11 nexabpp | _OObeMHas J10J11 KOMIIOHEHTa CMECH §25
ynp4,5,6
30 12 suBapb | KonrposbHas padora Ne 1 o Teme HosTop
«CoelMHEeHNEe XMMHYECKIX 3JIEMEHTOB)Y §21
31 13 SAHBapb | AHaJIU3 KOHTPOJIbHOU pabOTHI 0 TeMe «COoeAMHEHNE XUMUUECKUX Hosrop
JJIEMEHTOBY § 25
32 14 aHBapb | PemnieHue pacueTHbIX 3a1a4 TeTpab
Tema 4. I3MeHeHUs1, MPOUCXOAsIIIIHE C BellleCTBAMHu - 12 4
33 1 aHBapb | Dusmnueckue sBJIEHUSA B XUMUU § 26
34 2 sHBaph | XHMMWYECKHE SBJICHUS WM XUMUYCCKUE PEAKIIH § 27
35 3 STHBAPb XUMHYECKHE YPABHEHUS §28
36 4 deBpasb | _Pacdersl mo XMMHYECKUM YpaBHEHUSIM §29
37 5 deBpans | _Pacdersl o XMMUYECKUM YpaBHEHUSIM § 29ympl,2
38 6 deBpans | _Peaknuu paziokeHus. § 30
39 7 despanpb | _Peakimu coelMHEHUS _ Jlab.pab | §31
15
40 8 ¢beBpanp | _Peaknuu 3amenieHus JIab6.pa6 | §32
16
41 9 ¢eBpanb | Peakiun oOMeHa § 33
42 10 deBpanp | Krnaccupukanms XUMHYECKUX peaklui § 34
43 11 deBpans | O000IIEeHEe U cucTeMaTh3alus 3HaHu# 1o Teme «M3menenus, HosT
MPOHUCXO/ISIINE C BEIIECTBAMI § 30-34
44 12 MapT KontpousbHast pabota Ne3 «M3mMeHeHus1, mpoucxosiue ¢ BemectamMuy | Ctp 198
Tema NeS. ITpakTukym Nel IIpocreiiliue onepanuu ¢ BemecTBOM - 3 4
45 1 MapT IIpaktrkym Nel-1 «JIpaBrmiia TeEXHUKHA O€30IIaCHOCTH IIPU padoTe B Crp 207
XMMHYECKOM KaOUHeTe»
«HabnoieHuns 3a M3MEHEHUSIMHU, POUCXOJISIITMMU C TOPSIIeH
CBEYOI)
«AHaJH3 MOYBBI M BOJIBD»
46 2 MapT [MpakTrkym Nel-2 «[Ipu3HaKy XMMHUYECKUX PEAKIIAN Crp 184
47 3 MapT [IpakTukym Nel-3 «[IpuroroBiieHHE pacTBOPA caxapa U OIpeJielIcHue [TosropuTh
€ro MaccoBO JIOJH B PACTBOPEY §25
Tema Ne6. PactBopenue. PactBopsbl. CBolCTBAa pacTBOPOB 3J1eKTPOJIMTOB - 18 +2=20y4
48 1 MapT PactBopenue kak GU3MKO-XMMHUIECCKHUIT ITPOIIECC. §35
49 2 MapT Teopus snexrponutnueckas aucconuanus.(TD]1) § 36
50 3 MapT OcHoBHBIE 110J10keHus TOJ1 § 37
51 4 MapT HoHHble ypaBHEHUsI JlaG6.pab | §38.cmp
17,18 2
52 5 anperns | Kucnorsl B cBere TOJ] § 39, ynp 6
53 6 anpenb XuMmudeckre cBoiicTBa KUCIOT B cBete TO/] §39,ymp 4
Jla6.pab
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19,20,21,22
54 7 ampens | OcHoBanus B ceere TO/1 JIab6.pad § 40. Ymp 5
123,24,25,26
55 8 anpens | XMMHYECKHE CBOWCTBA OCHOBAHMI B cBeTe TDJ] § 40, ynp 3
56 9 anpenb | OKCUIbL, MX KJIacCH(PUKAIUS § 41 ymp 1
57 10 amnpenb | XMMHYECKUE CBOWCTBA OKCUIOB JIa6.pab § 41 ynp3,
27,28,29,30 o215
58 11 arpesib | Cosm B cBete TOJL § 42 ynp 5
59 12 anpenb Xumuueckue cBoiicTBa cosei B ceere TO/] § 42 ynp 2
Jla6.pa6 31,32,33,34
60 13 Mait 'eHernyeckas CBS3b MEXKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYCCKUX Hosropurs
COCAMHEHUI 343
61 14 Mait O06o0mieHne 1 cucTeMaTu3anys 3HaHui 1o remMe «PacTBopeHue. Hosr
PactBophl. CBOMCTBA PACTBOPOB AJIIEKTPOJIUTOBY 335-39
62 15 Man O06o0menre u cucTeMaTh3alys 3HaHui 1o Teme «PacTBopeHue. osr
PactBopsl. CBoIiCTBa pacTBOPOB AJIEKTPOIUTOBY. Penienue 3aqau. ¥40-43
63 16 Mai KonTponbnas padorta Ne 4 o reme TlosropuTh
«PactBopenue. PactBopsl. CBONCTBA pacTBOPOB AJIEKTPOJIUTOBY § 37
64 17 Mai IIpakTukym Ne2 « PemieHune 3xcnnepuMeHTAJIbHBIX 321aD) 1§T<1>§TOPHTB
65 18 Mai OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. § 44
66 19 Mait Pemenue ypaBHeHuii o treme «OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE §44
peaKIum
67 20 Man Pemenue pacueTHbIX 33124 Terpanp
68 21 Man Perrenne kadecTBEHHBIX 3a4a4 TETpajib
KanengapHo — remaTn4yeckoe nJjaHupoBaHue 9 kiacc
No HeAen | jara Tema Jla6.paboThl /3

a

Beenenue - 4 4 O0mas xapakTepucTHKA XHMHYECKHX 3JIEMEHTOB U XMMHYecKUX peakuuii. [lepuonnyeckuii 3aKoH u

Ilepuoauyeckas cucrema
xumuueckux dieMmeHToB JI. M. Menaeneea (10 u)

1 yerBepTh ¢ 1 ceHTsIOpsi MO 26 okTAOP( 8 Hemenpb)

1 1 XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTa Ha OCHOBAHHHU €T0 § lymp
MOJIOXKEHUS B Tiepuoanaeckoii cucreme . 1. 1(6)
MemnpeneeBa(MeTaIbl)

2 1 XapakTepucTHKa XMMHUYECKOTO HJIEMEHTa HA OCHOBAaHHUHU €T0 § lymp
noyioxkeHus B nepuoguueckoit cucreme . . Menneneera 1(a)
(HemeTaibl)

3 2 AmMdoTepHbIe OKCUIBI H THAPOKCHIBI § 2ynp4

4 2 AmMoTepHbIe THIPOKCHIBI 1 § 2ynp2

5 3 [leproamueckuii 3aK0H U IEPUOINYECKAs] CHCTEMA XUMHUECKAX | 2 § 3ymp5-
anemenToB JI. . MenneneeBa 7

6 3 XuMHUecKasi OpraHu3alys IPUpPOJIbI §4

7 4 CKOpPOCTh XUMHUECKON PEaKIIUU 3,4,5,6,7,8 § 5 ynp2

8 4 KaranuzaTops! u kaTanus 9,10,11 § 6 ynp2

9 5 O0001IeHNe U crCcTEMAaTU3alHs 3HAHHUH TI0 TeMe [oBTOp

§1-6

10 5 Kontponbnas padora Ne 1 mo Teme «OO0m1as xapakTepucTiKa [ToBTOp

XUMHYECKHX JIIEMEHTOB U XUMHUYECKUX PEaKIHii» §1

Tema 1. Memannwvt (14 +3 u)
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11 6 TTonoxenue anemenToB-MeTaiwioB B [lepuoauyeckoit cucreme /1. §7-10
W. MenpeneeBa u 0cOOEHHOCTH CTPOSHHS UX aTOMOB.
Pusnueckue cBoicTBa MeTasioB. CruiaBel
12 6 XHUMHUYECKHE CBOHCTBA METAJLJIOB 12 § 1lynp 7
13 7 Mertannsl B ipupojie. O0upe crnoco0bl HX MOTyYeHHUs 13,14 § 12
14 7 Pemienue pacueTHBIX 3a/1a4 ¢ IOHATUEM MACCO8ASL 0 8bIX00A § 12 ynp6
npoOyKma
15 8 IToHsiTHE O KOPPO3UH METAIIOB §13
16 8 [lenounble MeTaluIbl: 001Ias XapakTepucTika CoeTuHeHus § 14 ynp5
HIEJIOYHBIX METAJLIOB
2 yemeepw ¢ 6 Hoa0pa no 28 oexaopa( 7.5 nedenn)
17 9 Bepunuii, Maruuit §15
18 9 [enoyHO3eMeNbHBIE METAIUIBI: 001ast XapaKTEPUCTHKA § 15 ymp3
19 10 CoenMHEeHus EN0YH03EMENbHBIX METAJIIOB 15,16 § 15 ynp5
20 10 AmntoMuHNN — epexoAHblil aneMenT. dru3nueckue 1 XUMHYECKUe § 16
cBolicTBa anroMuHusl. [lodyvyeHue u npUMeHeHHEe ATIOMUHHS
21 11 CoenuHeHNs aTIOMAHAST — 17 Crp 111
OKCHJI ¥ THAPOKCH], UX aMQOTEpHBII XapakTep.
22 11 Kenezo — anement VIlIrpymmer mo6o4HOM MOATPYIIIHL. § 17
dusnvecKre 1 XUMUYECKHE CBOMCTBA xkene3a. HaxoxkaeHve B
npupoe.
23 12 CoenuHeHus Kxene3a +2,+31xX Ka4eCTBCHHOE OIpPeJICICHHE. 18, Ctpl19
24 12 Tenernueckne psiasl Fe u Fe ™ 19 § 17ynp 4
25 13 Baxreilimme comu xxenesa Ctpl20
26 13 O06006menne mo Teme «MeTamTbny [ToBTOp
§ 11-13
27 14 Kontponbhas pabora No2 mo Teme «MeTtamib» [ToBTOp
§ 14-16
Tema 2. Ilpakmuxym 1. Ceoiicmea memannoe u ux coeOuHeHuil
28 14 Ipaxmuueckas paboma Nel-1 Peuenue sKcnepumeHmanbHuix [TorTOp
3004y HA PACNO3HABAHUE U NOJYUECHUE COCOUHECHU §1-3
Tema 3. Hemeramasl (25 + 14)
29 15 Hewmeramisl: atombl 1 ipocThie BemecTBa. CocTaB BO3TyXa §18
30 15 Bonopon 20 §19 ymp 3
31 16 Bona 21-26 §20 ynp 7
3 uemeaepo c 9 ansaps no 22 mapma( 11 neoens)
32 16 Boja B xu3HU "enoBeka §21ympl-9
33 17 I"anmorenst §22 ymp5
34 17 CoenMHEHHUs TaJOTeHOB 27 §23 ymip 4
35 18 [Mony4enue ranoreHoB. Pewenue 3a0au Ha u3dbImox u §24ymp 1
HeooCmamox
36 18 buonoruueckoe 3HaueHNE U IPUMEHEHHE TAIOTEHOB U UX IIpoexkr.
COeIUHEHUN IesIT-Th
37 19 Kucnopon 28 §25
38 19 Cepa 29 §26
39 20 Oxcupst cepsl (IV) u (VI), ux momyuenue, cBoiicTa u §27 ctp 196
pUMEHEHHE.
40 20 CepHasi KUCIIOTa U €€ COJIM, UX PUMEHEHHUE B HAPOIHOM 30 §27 ctp
XO3sICTBeE. 197-202
41 21 IIpon3BOACTBO CEPHOM KMCIOTHL. §27 ctp 202
42 21 Aszot §29ymp 3.4
43 22 AMMHak 31,32 §29ymp 8
44 22 Conu aMMOHHSA §30ymp 1
45 23 A30THas KUCIJIOTA, €€ CBOMCTBA U IPUMEHEHHE. 33,34 §31ymp 2,6
46 23 A3OTHBIE YIOOpEHHS. IIpoekr.
JeSIT-Th
47 24 ®dochop. Coenunenus pochopa. §32ymp 3,5
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48 24 [onsaTtue o pocdopHbIX yroOpeHusx 35,36 IIpoekr.
JCAT-Th
49 25 Yraepon. Okcuabl yrieposa 37 §33ymp 6
50 25 VronpHasg KUCIIOTA U €€ COJIH. 38,39,40 §34cTp242-
243
51 26 JKecTkocTh BOABI ¥ CITOCOOBI €€ yCTpaHCHHS 41 Crp 245-
248
52 26 Kpemuuii. CoeqHEHNS KPEMHHUS §35ynp4(a)
53 27 CunukaTHasi IPOMBIIIJIEHHOCTb [Ipoexkr.
JICAT-Th
54 27 KonTpoabhas padora Ne3 o reme «Hemeramb» §22-23
55 28 AHam3 KOHTPOJILHOH paboThl 10 TeMe «Hemeramishy TeTpaab
4 yeTBepsb ¢ lanpess no 30 mas( 6.5 Hegeb)
Tema 4. lIpakmukym 2. Ceoticmea coedunenuii nememannos (3 u)
56 28 IIpakTHyeckast pabora Ne4 Pemenue sxcrieprMeHTaTbHBIX 33134 Crtp 259
no teme «[loarpymnma rasoreHoB»
57 29 IIpakTuyeckasi pabora Ne5 PereHne 3KCIIEPUMEHTAIbHBIX 32134 Ctp 262
no teme «lloarpynna kucinopona»
58 29 IpaxkTnyeckas paGora Ne6 §3
[Toyyenue, coOupaHue U pacrio3HaBaHUE ra30B
Tema 5. Ob606wenue 3Hanuli o XumMuu 3a Kypc 0cHoenoii uikoawl. Iloozomoeka
K 2ocyoapcmeennoil umozosou ammecmavyuu (F'UA) (10 u)
59 30 [epuomgmueckuii 3axon u [lepronndeckas cucrtema § 36
H. V1. MeHieneeBa B CBETE TEOPUU CTPOCHUSI aTOMa
60 30 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB DJIEMEHTOB U HX COCTUHCHUIH §29
B TICPHOAAX U TPYIIAX B CBETE MPEJCTABICHUI O CTPOCHUH aTOMOB
aneMeHTOB. 3HaueHue [lepuonnueckoro
3aKOHA
61 31 Buapl xuMuueckux cBA3€H U TUIBI KPUCTAITNYECKHUX PEIIETOK. § 37
B3anMoCBs3b CTPOEHUS U CBOMCTB BEUIECTB
62 31 Knaccudukaryss XuMIYecKUX peakiiuil o pa3IudHbIM TPH3HAKAM. § 38
63 32 CKOpOCTh XMMHYECKUX PEaKIHN § 38
64 32 Krnaccudukaiss HeOPraHU4eCKHX BEIIECTB § 41
65 33 CBOCTBa HEOPTAHUYECKUX BEIIECTB §42
66 33 I'eneTnyeckue psiapl METAIIA, HEMETAJIAa M IEPEXOJHOT0 MeTaslia Tecr
ctp307
67 34 KonTpoasnasa padora Ned TeTpazb
Pemenue 'MA
68 34 Tpenunr-recrupoBanue 1o BaprantaM [ A npomibIx jget u TeTpanb
JIEMOBEPCUH




