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IHosicHuTe/IbHAA 3anIMCKA

Pabouas mporpaMmamM XUMHUM pa3zpadoTaHa Ha OCHOBE CJIEAYIOUIMX HOPMAaTHUBHBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH 0T 29.12.2012 Ne 273-®3 «OO0 o6pazoBanun B Poccuiickoit
denepanun».

2. @enepalbHbIi TOCYJAapCTBEHHBI  00pa3oBaTeNbHBIM  CTaHIApPT OCHOBHOTO  OOIIETO
oOpa3oBanus (yTBepkIEH npukazoM MunoopHayku Poccun ot 17 nexabps 2010 r. Ne 1897,
3apeructpupoBad B Muntocte Poccum 01.02.2011, peructpanuonnsiii Homep 19644) c
u3MeHeHussMu ( B pea. [Ipukaza MunoOpnayku Poccun ot 29.12.2014 Ne 1644 ot 31.12.2015
Ne 1577, ot 04.02.2020 Ne 1/20).

3. IlpumepHoil oOpa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 00mIero obpasoBaHusi (0g00peHa
pelieHrneM ¢eaepanbHOro y4eOHO-METOAMYECKOTO 00beTUHEHHS 10 001IeMy 00pa30BaHUIO
(mportokon ot 8 anpenst 2015 r. Ne 1/15)).

4. Tlpuxa3z Ne 254 ot 20.05.2020 r «O6 ytBepxkaeHuu (eaepaabHOro nepeyHs y4eOHUKOB,
PEKOMEHYEMBIX K HCIHOJB30BAHUIO IMIPU peaM3allid MMEIOIUX T[OCYJapCTBEHHYIO
aKKpeUTalUI0 00pa30BaTeNbHBIX MPOTPaMM HAa4yaJbHOTO OOIIEro, OCHOBHOIO OOIIEro,
CpeaHero o0Iero oopa3oBaHMsD

5. OO0pazoBaTtenbHas MporpaMMa OCHOBHOTO obmero oopazoanust MbBOY Uronwsckoit COILL.

6. YueOnsiit mman MBOY Uronsckas COILL

PaGouass mporpamma mo y4yeOHOMY mpeaMmery «XHMHS» COCTaBlieHa C y4deToM paboueii
MPOTPaMMBbI BOCITUTAHUS.
PaGouass mporpamma mo «Xumum» pazpaboTaHa Ha OCHOBe aBTopckoil mporpammbl O.C.
labpuensa u NpuMepHon paboyven nporpaMmmbl MO XUMUU Ha YPOBHE
OCHOBHOIo
obwero obpasoBaHuma (2021r.) [ http://instrao.ru/index.php/primer/460-
proekt-primernaya-rabochaya-programma-osnovnogo-obschego-
obrazovaniya-himiya ]
Ha wusyuenue ydyeOHOTO npeamera « Xumus» orBoautcss 136 4. 3 Hux 68 4. B 8 kmacce u 684.
B 9 Kiacce
®opma 00ydeHHsI: OYHASI C TPUMEHEHUEM JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHM.
[Ipu peanuzamuu  mpPOTrpamMMbl HCIIONB3YIOTCS Pecypchbl 00pa3oBaTeNbHOTO IHeHTpa «Touka
poctay
YMK nporpammsl 10 «XUMHH» : YIeOHHK «XuMusI-8» U «Xumus 9» aropa O.C. 'abpuensina
, m3narenscTBa «lIpocsemenne» 2019r.
DJIEKTPOHHBIE PeCcypPChI:
e (Caitt nemarora Uronsckoit COIIl https://sites.google.com/view/teachers-chemistry-iul-
school/rnaBnas
¢ Poccuiickas aneKTpoHHas mKoja https://resh.edu.ru/
e depnepanpHbplii  LEHTp HUHPOPMALMOHHO-00pa3oBaTeNbHBIX  pecypcoB  (DPLIMOP)
http://fcior.edu.ru/
e FEnmunas  komnekiuss — OUpOBBIX  oOpa3oBarenbHBIX  pecypcoB  http:/school-
collection.edu.ru/

Iesn n3ydenus Kypcea:

*@opmuposanue y y4aluxcsi HeJIOCTHON €CTECTBEHHO - HAYYHOU KapTHUHBI MHpA.

*Pazeumue no3HaBaTENbHBIX UHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
y4aluuxcss B IMPOLIECCE M3YYEHUS XMMHMUYECKOW HAyKH M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH Tmporpecc; (GOpMUpOBAHUE BaXKHEUIIUX JIOTUYECKUX OINEpaluid MbIIUICHUS
(ananmu3, cuHTE3, 0000IICHNEe, KOHKPETH3AIHSI, CPAaBHEHHUE U JIP.) B MIPOIIECCE TIO3HAHUS CUCTEMBI
BOXHEHIINX TOHATHI, 3aKOHOB M TEOPUM O COCTaBE, CTPOEHUM, CBOMCTBAX M MPUMECHEHUU
XUMHUYECCKHUX BCUICCTB.
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*Bocnumanue yoe:xJIEHHOCTU B TOM, YTO NPUMEHEHHE TMOJTYYEeHHBIX 3HAaHUH U YMEHUH 110
XUMHH SIBISIETCSI OOBEKTUBHON HEOOXOIMMOCTBIO JUIs Oe30MmacHOi padoThl ¢ BeIIeCTBAMU M
MaTepHajaMH B OBITY ¥ Ha IPOU3BO/ICTBE.

*[Ipoexmupoeanue u peanusayus  BBITYCKHUKaMHU OCHOBHOM  IIKOJNBI  JINYHOU
00pa3oBaTEeIbHONM  TPACKTOPHM: BBIOOP mpoduiast oO0ydeHuss B CTaplield IIKOJe WM
MPoeCCHOHAIBHOTO 00Pa30BaTEIIFHOTO YUPEIKICHHUS.

*Osnadenue KJIIOYEBBIMU KOMITIETEHIUSIMHU: yueOHO-T103HaBaTEIbHBIMHU,
WH(POPMAIMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKAaTUBHBIMHU.

2. IlnanupyemMble pe3ybTaThbl 0CBOCHUS Y4e0OHOT0 Kypca
JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHMSI OCHOBHOW 00pa3oBaTebHOM MpOrpaMMbl OCHOBHOT'O
o01m1ero 06pa3oBaHus JOKHBI OTPAXKaTh:

1) BociuTaHWE POCCUUCKON TPAKTAHCKON UIACHTUYHOCTHU: MATPUOTH3M, YBaKkeHHE K OTEeUecTBy,
MPOLUIOE U HACTOSIIEE MHOIOHAIMOHAJIBHOIO Hapojaa Poccuu; 0CO3HaHME CBOEW 3THUYECKOM
MPUHAJIEKHOCTH, 3HAHWE HCTOPHUH, SI3bIKA, KYJIbTYphl CBOETO HapoAa, CBOETO Kpas, OCHOB
KYJIbTYpDHOIO Haclenuss HapoaoB Poccum u 4enoBeyecTBa; YCBOEHHE T'yMaHUCTHYECKHX,
JTEMOKPATHYECKUX U TPATUITMOHHBIX IIECHHOCTEH MHOTOHAIMOHAIBHOTO POCCHIMCKOTO OOIIECTBA;
BOCIIMTAaHUE YyBCTBA OTBETCTBEHHOCTHU U J10JTa nepea PoauHoi;

2) ¢dopMupoBaHHE OTBETCTBEHHOT'O OTHOLICHHMA K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyaroImuxcs K caMOpa3BUTHIO M CaMOOOpa30BaHMIO HA OCHOBE MOTHMBALMU K OOYyUYEHHIO U
[I0O3HAHUIO, OCO3HAHHOMY BBIOOpPY M IOCTPOEHHUIO NAlbHEWIIEH MHIMBUIYaJIbHOW TPAEKTOPHUU
o0pa3oBaHMsl Ha 6a3e OPUEHTUPOBKU B MHpe Ipodeccuil U Npo(ecCHOHaNbHBIX MPEIIOYTEHUH,
C YYETOM YCTOWYMBBIX II03HABATEJIbHBIX MHTEPECOB, a TaKXe Ha OCHOBE (HOPMHUpPOBAHHA
YBaXXUTEJIbHOTO OTHOLICHMSI K TPYZy, Pa3BUTHS OIbITA YYaCTHsl B COLMAIBHO 3HAYUMOM TPYJE;

3) ¢opmupoBaHHE EIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd U OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MHPA;

4) popmupoBaHUE OCO3HAHHOTO, YBAXKUTEILHOTO U JOOPOKENATEIbHOTO OTHOIICHUS K JPYyroMy
4eJI0BEKY, €r0 MHEHMIO, MHUPOBO33PEHMIO, KYJIBTYpE, S3bIKY, BEpE, IPAKAAHCKOW IMO3MLUH, K
UCTOPUH, KYJIbType, PEIUTUH, TPAIUIMIM, S3bIKaM, LEHHOCTAM HaponoB Poccum um HaponoB
MHUpa; TOTOBHOCTHM M CIIOCOOHOCTM BECTH IHMAJOr C APYTUMH JIIOABMHU U JIOCTUTAaTh B HEM
B3alMOIIOHUMAHUS;

5) ocBOeHHE COIHMAJIbHBIX HOpM, MpaBWJI MOBEACHHUSA, poJied U (OpPM COLUAIBHON JKU3HU B
rpymnmax U cooOIIecTBax, BKIIOYAs B3pOCIbIE M COLMAIbHBIE COOOIIECTBA; yYacTUe B HIKOJIBHOM
CaMOYTIpaBJICHNH M OOIIECTBEHHOW JKM3HU B TpeJesiaX BO3PACTHBIX KOMIETEHIUH C y4eToM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX K SKOHOMHUUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIHHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELICHUH MOpPAJbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (POpPMHUpPOBAHHE HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIECHHS K COOCTBEHHBIM MOCTYIIKaM;

7) dopmMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIEHUU M COTPYJIHUYECTBE CO
CBEPCTHUKAMH, JEThbMHU CTapliero M MIIAQJIIET0 BO3pacTa, B3pOCIBIMH B  MPOIIECCEe
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOH, YyueOHO-ICCIe0BATEIbCKOM, TBOPUECKON U APYTUX
BHJIOB JICSITEIIHLHOCTH;



8) dopmupoBaHHe EHHOCTH 3A0POBOTO M 0E30MacHOTO 00pas3a KU3HU; YCBOCHHE MPaBUI
WHIUBUIyATPHOTO M KOJUIEKTHBHOTO OE30MacHOTO TMOBEJCHUS B UPE3BBIYANHBIX CUTYAIUsX,
YTPOXKAOIINX KU3HU U 3J0POBBIO JIFOJIEH, TpaBUJI MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTaX;

9) bopMupoBaHHEe OCHOB 3KOJIOTMYECKON KYJIbTYyphl COOTBETCTBYIOLIECH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBILIUIEHUS, Pa3BUTHE OIbITAa HKOJOTMUECKU OPUEHTHPOBAHHON pedeKCUBHO-
OLIEHOYHOH U NMPaKTUYECKON JESITEIbHOCTH B dKU3HEHHBIX CUTYaIHUIX;

10) ocozHaHue 3HaUYEHUSI CEMBbU B JKU3HH YEJIOBEKa U OOIIECTBa, MPUHATHE IEHHOCTH CEMEWHOM
KU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH;

11) pa3BuTHE HCTETHUECKOTO CO3HAHMS 4Y€pe3 OCBOCHME XYJO0’KECTBEHHOI'O HACJIEIusl HapoJOB
Poccun 1 Mupa, TBOpYECKOHN ACATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTanpeaMeTHbIe pe3yJbTaThl OCBOGHUSI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO
o0miero 06pa3oBaHus JOKHBI OTPAXKaTh:

1) yMeHHe caMOCTOSATEIHHO OMPEICIIATh [N CBOCTO OOYUCHHS, CTABUTh U (DOPMYJIUPOBATH IS
ceOs1 HOBBIC 33/1a4M B yueOe M MO3HABATEIBHOM JCSITEIBHOCTH, Pa3BUBAaTh MOTHBBI 1 MHTEPECHI
CBOCH MMO3HABATEIILHON JIEATEIHHOCTH;

2) yMeHHE CaMOCTOSTETbHO IUIAHUPOBATh IIyTH JOCTIDKCHHS IIeJiel, B TOM 4HCIe
aJIbTepHAaTUBHBIE, OCO3HAHHO BBHIOMPATh Hanbosee 3(p(eKTUBHBIE CLIOCOOBI pelieHus] yuyeOHBIX U
MO3HABATEIIFHBIX 33/1aY;

3) yME€HHME COOTHOCHTH CBOU JEHCTBHS C IUIAHUPYEMBIMU pE3YyJIbTaTaMH, OCYILECTBIISThH
KOHTPOJIb CBOEH JEATENILHOCTH B IPOLIECCE JOCTHKEHUS pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JEWCTBUI B paMKaX MPEAJIOKECHHBIX YCIOBHHA M TPeOOBaHMIA, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUHM C U3MEHSIOILEHCS CUTyaluen;

4) yMeHUE OIICHUBATh MPABUIILHOCTh BBITIOJHEHUs YueOHOM 3a71aui, COOCTBEHHBIC BOBMOKHOCTH
ee pelIeHMs;

5) BilajeHHE OCHOBAMU CAMOKOHTPOJIS, CAMOOLICHKH, NPHUHATHUSA PELIEHUM U OCYILIECTBICHHUS
OCO3HAHHOT'O BBIOOpPA B yUeOHOMN U MO3HABATEIbHOM EATEIHOCTH;

6) yMeHue oOmpeleNnaTb IOHATUS, CO3JaBaTb OOOOILEHMs, YCTaHaBIMBATh AHAJOIHUH,
KJIaccu(pUIMpoOBaTh, CaMOCTOSITEIHHO BBHIOMPATh OCHOBAHUS W KPUTEPUH Ui KJIaCCH(HKAINH,
YCTaHABIUBATh  INPUYMHHO-CICACTBEHHBIC CBSA3M, CTPOUTH JIOTMYECKOE pacCyKIEHHUE,
yMO3aK/Il04eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BHIBOJIBI;

7) YMCHHUEC CO31aBaTh, IPUMCHATH U HpeO6pa30BBIBaTL 3HaKM 1 CMUMBOIJIbI, MOJCIIN N CXEMBI IJIA
pemicHusd yqe6H51x 1 IO3HABATCJIbHBIX 3aJa4,

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue opraH130BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTENBHOCTD C YUUTEIEM
U CBEpPCTHUKaMH; paboTaTh HMHIMBUAYaJbHO M B TPYIIE; HAXOAUTh OOIee pelieHHe U
pazpemaTh KOHQIMKTHI HA OCHOBE COIVIaCOBaHUS MO3UIMNA U yuyeTa HHTEPECOB; (pOPMYJIUPOBATH,
apryMEHTUPOBATh U OTCTaUBATh CBOC MHECHMUE;

10) ymeHHMe OCO3HaHHO MHCIIOJIB30BAaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadye
KOMMYHHUKAIMM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; IUIaHUPOBaHUS U



pEeryJISINMU CBOEU JESATEIbHOCTH; BIIAJICHUE YCTHOM M INMHUCBbMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEublo;

11) ¢popmupoBanue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCHOJIb30BaHUS MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosorui (nainee - MKT kommereHuuu); pa3BUTHE MOTHUBALMH K
OBJIAJICHUIO KYJbTYpOH aKTHMBHOIO IIOJIb30BAaHUS CJIOBApSIMU M JIPYTUMH TOUCKOBBIMH
CUCTEMAaMU;

12) ¢opmupoBaHHe M pPa3BUTHUE SKOJOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHSATh €ro B
[I03HABATEJIbHOM, KOMMYHHKAaTHUBHOW, COLMAJIbHOM MPAaKTUKE U  NPOPecCHOHAIbHOMN
OpHEHTALUN.

PerynsaTususie YY]|

1. VYMmeHHe caMOCTOSATENBHO ONpPENENATh LeIU 00y4eHus, CTaBUTh U (OPMYIUPOBATH
HOBBIE 3a/1a4X B yueOe 1 MM03HABaTEIbHOM JIEeSITETbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOCH
MMO3HABATENIbHON JesATeNbHOCTH. OOyJarOIINICS CMOXKET:

@ aHaIM3MPOBATH CYLIECTBYIOIIUE U IUIAHUPOBATH Oyaylre 00pa3oBaTebHbIC
pe3yJIbTaThl;

@ OoInpeeaTh COBMECTHO € MEIaroroM KpUTEpUH OLCHKH IJIaHUPYEMBIX
00pa3oBaTebHbIX PE3YJIbTATOB;

@ ueHTU(DUIUPOBATH MPETATCTBHS, BO3HUKAIOIINE TIPU TOCTHKEHUU COOCTBEHHBIX
3alUTAaHUPOBAHHBIX 00Pa30BaTEIBLHBIX PE3YIIbTATOB;

@ BLIIBUraTh BEPCHU MIPEOIOJICHUS IPETATCTBHM, (POPMYIHPOBATH TUIIOTE3bI, B
OTAENBHBIX CITy4asX — MPOrHO3UPOBATh KOHEUHBIN PE3ysbTarT;

@ craBuThH 11eTH U (HOPMYIHPOBATH 337a4l COOCTBEHHOI 00pazoBaTEeIbLHOM
JESTEeNbHOCTU C YY€TOM BBISIBIICHHBIX 3aTPYAHEHUH U CYLIECTBYIOIIUX BO3MOKHOCTEIH;

@ 000CHOBBIBaTh BEIOpaHHBIE IOJXO/IbI U CPEACTBA, UCIIOIb3yeMble IS JOCTHKEHHS
00pa3oBaTeNIbHBIX PE3YJIbTATOB.

2. YMeHHe caMOCTOSITENIFHO TUIAHUPOBATh ITyTH JOCTHKECHHUS IIeIIeH, B TOM YHCIIe
albTepHATUBHBIE, OCO3HAHHO BBIOUpaTh Hanbolee 3PPEeKTUBHBIE CITOCOOBI PEelICHUs] YUEeOHbBIX U
MMO3HABaTENbHBIX 3a7a4. OOyYarOIIHICSI CMOXKET:

@ ornpenenaTh HeoOXOAUMbIe IEHCTBUS B COOTBETCTBHHU € Y4eOHOMN U MO3HABaTEIbHOM
3ajjaueii ¥ COCTaBIIATh AITOPUTM HX BBIITOJHEHHUS;

@ 000CHOBBIBATh U OCYIIECTBIATH BBIOOp Hanboiee 3PEKTUBHBIX CIIOCOOOB PEIICHHUS
Y4eOHBIX U IMO3HABATEIIbHBIX 33]1a4;

@ o1npeaenaTh/HaX0UTh, B TOM YHCIIE U3 MPEAJIOKEHHBIX BADUAHTOB, YCIOBUS JUIs
BBITIOJIHEHMSI YUEOHOU U MMO3HABATEILHON 3a/1a4K;

@ BHICTpauBaTh JKU3HEHHBIE IUIaHBI HA KPATKOCPOUHOE OyayIiee (ONpeAesaTh LeleBble
OpPHEHTHUPHI, (HOPMYITHPOBATH aICKBATHBIC UM 3aJIa4X U MpeajiaraTh IHCTBUS, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO ITOCIIE0BATEILHOCTD 1IAaTr0B);

@ BHIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSTEIILHO UCKATh
CpeAcTBa/pecypcehl Ui PELICHUs 3a1a4k/I0CTHKEHUS LeIH;

@ COCTaBIATH IJIAH PEIICHUS TPOOIEMBI (OMCHIBATE YKU3HEHHBIN IIHKJT BBITTOIHEHHS
MPOEKTa, AITOPUTM IPOBEICHHSI UCCIICAOBAHUS);

@ oInpeeATh NOTEHIMAIBHBIE 3aTPyAHEHHs] IPU PEILICHUH y4eOHOM 1 IT03HaBaTeIbHON
3aJ]aud U HaXOJUTh CPE/ICTBA JUIsl UX YCTPAHEHUS;

@ OIUCHIBATH CBOI OMBIT, OPOPMIISISL €TO IS TIepeadr JPYTUM JIFOSIM B BUJIE
aJITOpUTMA PEIICHUs IPAKTHYECKUX 3a71ay;

@ [IaHUPOBATH M KOPPEKTUPOBATH CBOIO MHAMBHYaJIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMeHue COOTHOCUTH CBOM ACHCTBUS C IUIAHUPYEMBIMU PE3YJIbTATAMH,
OCYIIECTBISATH KOHTPOJIb CBOEH JIEATEIILHOCTH B MPOLIECCE JOCTHKEHUS pe3yIbTaTa, ONpeesTh
CHOCOOBI IeUCTBUI B paMKaX MPeIOKEHHBIX YCIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOU



JCHCTBHSI B COOTBETCTBUU C U3MEHSIONIEHCS cutyaruei. O0yJaronuiicss CMOXKeT:

@ paznyaTh pe3yNbTaThl U CIIOCOOBI ACHCTBUN MTPH TOCTHKEHUH PE3yJIbTaTOB;

@ onpeensaTh COBMECTHO C NIEAAroroM KpUTEPUHU JOCTHKEHUS TUIAHUPYEMBIX
PE3yJIbTaTOB U KPUTEPUU OIICHKU CBOEH yueOHOMU AesITeNbHOCTH;

@ cucTeMaTU3upOBaTh (B TOM YHUCIIE BEIOMPATh MPUOPUTETHBIE) KPUTEPHH TOCTHKEHUS
IJIAHUPYEMBIX PE3YyJbTAaTOB U OLIEHKU CBOEH AESITEIbHOCTH;

@ oTOMpaTh UHCTPYMEHTHI JIsl OLICHUBAHUS CBOEH JCSITEIIBHOCTH, OCYIIECTBIISTh
CaMOKOHTPOJIb CBOEH AESITEILHOCTH B PaMKaXx MPeIjIoKEHHBIX YCIOBUN U TPeOOBAHUI;

@ OIICHUBATDH CBOIO JICITEILHOCTh, aHAIM3UPYS U apIYMEHTHUPYS TPUUUHBI JOCTUKEHUS
WJIM OTCYTCTBUSA IIAHUPYEMOTO pe3yJIbTaTa;

@ HaxO0IUTh HEOOXOIUMBIC M IOCTATOYHBIE CPEJICTBA JIJIsl BHITIOIHEHUS YICOHBIX
JEWCTBUN B U3MEHSIOIIEHCS CUTYalIUH;

@ pabortas 1o CBOeMY IIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIIYIO JIEATEILHOCTh Ha
OCHOBE aHAJIM3a U3MEHEHUW CUTYalluu JUIsl TOJYy4YEHHUs 3aIUIAaHUPOBAHHBIX
XapaKTEPHUCTHK/TIOKA3aTENIeH pe3ybTaTa;

@ yCTaHaBJIMBAThH CBSI3b MEXK/Y MOJYyUYEHHBIMU XapaKTEePUCTUKAMU PE3yJbTaTa U
XapaKTEPUCTUKAMU TIPOIIecca IEITETbHOCTH U TI0 3aBEPIICHUH JIeATeTbHOCTH IPeIiaraTh
M3MEHEHUE XapaKTePUCTUK IpoLecca Uil MOJyUYEeHUs YIYyUIIEHHBIX XapaKTEPUCTUK PEe3ybTaTa;

@ COOTHOCHUTH CBOU JICHCTBUSA C LIETBI0 00yUEHUSI.

4. YMeHHe OleHUBATh MPABUIHLHOCTh BHIMIOTHEHUS YIeOHOU 3a/1aur, COOCTBEHHBIC
BO3MOKHOCTH €€ pemeHns. O0yJaronuiicss CMOXKET:

@ omnpenensaTh KPUTEPUU MPaBUILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUST yUeOHOU 3aa4H;

@ aHaTM3UPOBATH U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS
JUTS BEITIOJTHEHMsI Y4eOHOM 3a/1a4u;

@ cB00OOHO MOJIB30BATHCS BRIPAOOTAHHBIMU KPUTEPUSMHU OLICHKH U CAMOOLIEHKH,
UCXO/A U3 1IeJIU U UMEIOIIMXCS CPEICTB;

@ OICHUBATD NMPOAYKT CBOCH JIEATEIHLHOCTH TI0 3aIaHHBIM W/UJTH CAMOCTOSTEIIHHO
OTIpe/ICTICHHBIM KPUTEPUSM B COOTBETCTBUHU C LIETBIO JIEATETLHOCTH;

@ 000CHOBBIBAThH IOCTHKUMOCTD 11€7TH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYpPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

@ (uxcupoBaTh M AHATU3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

5. BrnageHue oCHOBaMHM CaMOKOHTPOJISI, CAMOOLEHKH, IPUHATUS PELICHUN 1
OCYIIECTBIICHHUS OCO3HAHHOTO BBIOOpA B YUCOHOU M IMO3HABATEIBHOMN JIESITECIHHOCTH.
OO0yyarommiicss CMOXeET:

@ aHAM3HPOBATH COOCTBCHHYIO YUCOHYIO M MTO3HABATEIIBHYIO ACSITEILHOCTD U
NEeSITeNIbHOCTD IPYTUX 00y4YaroluXcs B IPOLIECCE B3aUMOIPOBEPKHU;

@ COOTHOCHUTH pEaIbHBIC U TJIAHUPYEMBIE PE3YJIbTAThl UHIUBUY AIbHON
00pa30BaTEeNbHOM AEATENBHOCTH U JeNIaTh BBIBOBI O MPUYHMHAX €€ YCHemHOCTH/3(hPeKTUBHOCTH
WJIU HEYCTIETHOCTH/HEA (D (PEKTUBHOCTH, HAXOIUTh CIIOCOOBI BBIXO/a U3 KPUTUUECKON CUTYAIlNH;

@ 1pUHUMATh pellieHre B y4eOHOM CUTyalluy U OLIEHUBATh BO3MOYKHBIE TIOCIEICTBUS
MIPUHSITOTO PEIICHUS;

@ ornpeaensaTh, Kakue AeHCTBUS 10 pelleHnI0 Y4eOHO 3a1auu WK apaMeTphl dTHX
JeHCTBUI MPUBENH K MOJIYYSHUIO UMEIOILErocs MPOAYKTa yueOHOM NesTeIbHOCTH;

@ ICMOHCTPUPOBATH MPUEMBI PETYIISIUU COOCTBEHHBIX
MICUX0(U3HOIOTHUECKHUX/IMOIIMOHATEHBIX COCTOSTHUH.

IToznaBarenbHbie YY ][

1. VYmeHue onpenensiTh MOHATHUS, CO3AaBaTh 000OIICHHS, YCTaHABIUBATh AHAJIOTHH,
KIIaCCU(UITMPOBATH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUHU IS KIIacCU(PUKALINY,
YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3HU, CTPOUTH JIOTHYECKOE PACCYKIACHHE,
yMO3aKJII0ueHne (MHIyKTUBHOE, JeIyKTUBHOE, [10 AaHAJIOTUH) U JieNlaTh BhIBOIbL. O0yyarommiics
CMOJXKET:



@ 110/101paTh CJIOBA, COMOTYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEACISIONIUE €T0 MPU3HAKH
M CBOICTBA;

@ BHICTPaUBATh JOTHUECKYIO LIEMOYKY, COCTOSAIIYIO U3 KIFOUYEBOTO CJI0BA U
COTIOIYMHEHHBIX MY CJIOB;

@ BbLICIATH OOIIMIT TPHU3HAK WM OTIWYHME JBYX WJIM HECKOIBKHUX IPEIMETOB WIIH
SIBIIGHUH U OOBSICHATD UX CXOJICTBO HJIU OTIHYMS;

@ OOBeMHATH TPEIMETHI M SBICHUS B TPYNIBI 10 ONPEACICHHBIM IPU3HAKAM,
CpaBHUBATH, KJIACCU(PHUITUPOBATH K 0000IATh (DaKThI U SBJICHUS,

@ pa3IMuaTh/BBIACTATH SBJICHHE U3 OOIIETO psja IPYTUX SBICHHIA;

@ BLIICTATH NPUYUHHO-CIEICTBEHHBIC CBSI3M HAONIOIa€MbIX SBICHUN WIH COOBITHH,
BBISIBJISTH PUYUHBI BOSHUKHOBCHHSI HAOTFOIAEMBIX SIBIICHUH WM COOBITHI;

@ CTpOHUTH paccyXJeHHE OT OOIMUX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHUSM H OT
YJACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

@ CTPOUTH pPACCY>KJCHHE HAa OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNSS MPU
3TOM WX OOIIWE TPU3HAKY U PA3THUIUS;

@ u3jarath MOJYYCHHYIO HH(OPMAIMIO, UHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoi
3aJauu;

@ CaMOCTOSITENIFHO YKa3plBaTh Ha HWHPOpPMAIHMIO, HYXIAMOIIYIOCS B TPOBEPKE,
mpeiaraTh ¥ MPUMEHSITH CIIOCO0 MTPOBEPKHU JOCTOBEPHOCTH HH()OPMAIIHN;

@ OOBSCHATH SIBICHHS, MPOLECCHl, CBS3M U OTHOIICHHUS, BBHISBISIEMBIE B XOE
MO3HABATENILHOM U UCCIeI0BATENIbCKON AESITeTbHOCTH;

@ BLUBISITH U HA3BIBATh NMPUYUHBI COOBITHS, SIBICHUS, CAMOCTOSATEIHHO OCYIICCTBIISS
MIPUYHUHHO-CJICICTBEHHBIA aHAIIH3;

@ /JcnaTh BBIBOJL HAa OCHOBE KPUTHUECKOTO aHaiW3a pa3HBIX TOYEK 3pEHHS,
MOATBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMeHTAallMed WM CaMOCTOSTEIbHO IOJTYYEHHBIMU
JTAHHBIMU.

2. VYMeHue co3/1aBaTh, MPUMEHATh U MPEeoOpPa30OBhIBATh 3HAKH U CHUMBOJIBI, MOJECIU U
CXEMBI JJISl pelIeHus] Y4eOHBIX U TTO3HABATENbHBIX 3a/1a4. OOyJatonuiicss CMOXKET:

@ 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/UJIH SIBJICHUE;

@ omnpenensaTh JOTHYECKHUE CBSI3U MEXIy MpeAMETaMU W/WIHM SBICHUSIMH, 0003HAYATh
JTAaHHBIE JIOTUYECKUE CBS3H C TTIOMOIIbIO 3HAKOB B CXEME;

@ co3naBaTh a0CTPAKTHBIA WM PeabHBIN 00pa3 mpeMeTa W/WTH SBJICHUS;

@ CTpPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCJIOBMIA 3a/1auM U/UIIH cIIoco0a ee pelIeHus;

@ coznaBath BepOabHBIC, BENICCTBEHHBIE U MH(POPMAIIMOHHBIE MOJICNN C BBIJICIICHUEM
CYILIECTBEHHBIX XapaKTePUCTUK OOBEKTa [ OMpesesieHusl crmocol0a pelIeHus 3aJadd B
COOTBETCTBUU C CUTYalLIMEH;

@ 1ICpEBOANTH  CIOXKHYIO IO COCTaBy (MHOrOacmekTHyw) uHpopmanuoo U3
rpapudeckoro WM (HOpMaNU30BaHHOTO (CHMBOJIBHOTO) TIPEICTABICHUS B TEKCTOBOE U
Ha000pOT;

@ CTpPOUTH CXEMY, aJITOPUTM JICHCTBUS, HCIIPABIISTh HIIM BOCCTAHABIIUBATH HEU3BECTHBIM
paHee ajlropuTM Ha OCHOBE HMEIOIIETocsl 3HAaHHUA 00 OO0BEKTE, K KOTOPOMY MPHUMEHSETCS
QJITOPUTM;

@ CTpPOUTH JI0KA3aTENbCTBO: MPsIMOE, KOCBEHHOE, OT IPOTUBHOTO;

@ aHaTM3UPOBATH/peIECKCHUPOBATDH OMBIT PAa3padOTKU U pealTu3aii y9eOHOTO MPOEKTa,
UCCIENOBaHMs (TEOPETUYECKOT0, SMIIMPUYECKOTO) C TOYKH 3pPEHUS pPEelIeHUs MpOoOIeMHOMN
CUTYyaIluH, JIOCTMDKCHUS IMOCTABJICHHOW IICJIM W/WIM HAa OCHOBE 3aJaHHBIX KPHUTEPHEB OIICHKH
MPOYKTa/pe3ynbTara.

3. CwmpicnoBoe ureHue. OOy4aromunics CMOXKET:

@ HAXOAWTh B TEKCTE TpeOyeMyro nHGOpMaIUIO (B COOTBETCTBUH C LIEISIMHU CBOSH
JESATEITLHOCTH);

@ OpUCHTHPOBATHCS B COJCPKAHUM TEKCTAa, IMOHMMATh IEJOCTHBIA CMBICT TEKCTa,
CTPYKTYpPHUPOBAThH TEKCT;



@ yCTaHaBIMBATh B3aMMOCBSI3b ONIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;

@ pE3IOMUPOBATH INIABHYIO UJICIO TEKCTA;

@ 11pcoOpazoBBIBATE TEKCT, MEHSAS €ro MOJANbHOCTh (BBIpaKEHHE OTHOLICHHS K
COJIEP’KAHUIO TEKCTa, LIEJIEBYI0 YCTAHOBKY PEUH), HHTEPIPETHPOBATh TEKCT (XyA0KECTBEHHBIN U
HEXYI0’KECTBEHHBI — y4eOHBIN, HAy9IHO-TOIYJISIPHBIN, MHPOPMAIIMOHHBIN);

@ KpUTHYECKU OLIEHUBATh COJepkaHue U (PopMy TeKCTa.

4. @®opMHUpPOBaHUE U Pa3BUTUE 3KOJOTUYECKOI'O MBIIUIEHUS, YMEHUE IPUMEHATH €ro B
[I03HABATEJIbHOW, ~ KOMMYHUKAaTHUBHOM, COLM@JIBHOW MNpakTHKE U  HpodecCHOHATIbHON
opueHTtau. OOy4JaronIuiics CMOXKET:

@ oIpeeaTh CBOE OTHOLIEHUE K OKpY Karolllel cpesie, K COOCTBEHHOM cpeie OOuTaHus;

@ aHAIM3UPOBATh BIUSHUE SKOJIOIMUYECKUX (AKTOPOB Ha cpeay OOMTAHUS HKUBBIX
OpPraHHU3MOB;

@ 1pOBOANUTH MPUYMHHBIA U BEPOATHOCTHBIN aHANU3 pa3jIMYHBIX HKOJIOTHYECKUX
CUTYyaLHUl;

@ 1IpPOrHO3MPOBAaTh M3MEHEHMsI CUTyallMM NpU CMEHEe AeWcTBUA OAHOro (axkrtopa Ha
Ipyro#t dakrop;

@ pacrpocTpaHsITh JKOJOTMYECKHME 3HAHMA M y4acTBOBATb B  IPAKTHUECKUX
MEPOIPUATHAX TI0 3aLUTE OKPYIKAIOLIEN CPEbl.

6. Pa3BuTMe MOTHMBAIMM K OBJIAJICHUIO KYJbTYPOH AaKTHUBHOTO HCIOJIb30BaHUS
clIOBapeil, CIpaBOYHHMKOB, OTKPBITHIX MCTOYHHKOB MH()OPMALUHU U IJIEKTPOHHBIX MOUCKOBBIX
cucteM. OOyUarOmMUNUCsS CMOXKET:

@ o1npeeniaTh He0OX0IUMbIE KITIOUEBbIe MOUCKOBBIE CII0BA M (POPMUPOBATH KOPPEKTHBIE
MIOMCKOBBIE 3aIIPOCHI;

@ OCYILIECTBIATh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMHM HMOUCKOBBIMH CHUCTEMaMH, Oa3zamu
3HAaHUH, CIIPAaBOYHUKAMY;

@ QopMHPOBATH MHOXXECTBEHHYIO BBIOOPKY M3 Pa3IMUYHBIX MCTOYHHKOB HH(OpMaIuu
U1 00BEKTUBU3AIMH PE3YJIbTaTOB MOUCKA;

@ COOTHOCUTBH TOJIYYEHHBIE pE3yJIbTaThl IIOUCKA C 3aJadyaMM M LEISIMU  CBOEH
JESTEIbHOCTH.

KommyHukatususie YY /|

1. YMmeHue OpraHu3oBbIBaTh Y4eOHOE COTPYAHHYECTBO C IEAAroroM M COBMECTHYIO

JESTENIBHOCTD C MEJaroroM M CBEPCTHUKaMH; padoTaTh MHAUBUAYAIBHO U B TPYMIIE:
HAaXoJIuTh OOllee pelleHHe W paspemaTb KOHQUIMKTBI Ha OCHOBE COIVIACOBAHMUS
MO3HIIMHI U yueTa MHTEPecoB; (OPMYIHPOBATh, APTYMEHTHPOBATH U OTCTAaUBATh CBOE
MHeHre. O0yJaroIMics: CMOXKET:

@ ornpeensaTh BO3MOKHbBIE POJIM B COBMECTHOM JAESATEIbHOCTH;

@ urpaTh OIpPEIEICHHYIO POJIb B COBMECTHOM IEATEIBHOCTH;

@ 1pUHUMATh TMO3ULHUI0 COOECeNHMKA, MOHUMAs IO3ULHUI0 APYroro, pasjinyarb B €ro
peur MHEHUE (TOUYKY 3pEHUs), T0Ka3aTEIbCTBA (ApTyMEHTHI);

@ onpenenaTh CBOU JACUCTBUSA U JEHCTBHUS IMAapTHEPA, KOTOPbIE CIOCOOCTBOBAIU WJIU
IIPEMSTCTBOBAIM NPOLYKTUBHON KOMMYHUKAIUY;

@ CTpOUTH [O3UTHBHBIE OTHOIIEHUS B TIpoliecce Y4YeOHONM U IO3HABATEJIbHOM
NESTEIIbHOCTH;

@ KOpPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOKO TOUKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPAPTYMEHTHI, Iepepa3upoBaTh CBOIO MBICIIb;

@ KpUTHYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, YMETh MPU3HABATh OLUIMOOYHOCTb
CBOETr0 MHEHUS (€CJIM OHO OIIMOO0YHO) U KOPPEKTUPOBATH €T0;

@ 1peiaraTh allbTEPHATUBHOE pelIeHHE B KOH(DIMKTHONW CUTYallNN;

@ BBIICIATH OOIIYI0 TOUKY 3pEHHS B JUCKYCCHH;

@ /0roBapuBaTLCS O NpPaBWIAX U BOMNpocax A OOCYKIEHHSI B COOTBETCTBUHU C
IIOCTaBJICHHOW Iepe]l TPYIIION 3a1a4eH;

@ OpraHu30BbIBaTh Y3PPEKTUBHOE B3aUMOJICHCTBHE B IpyIe (ONpeaesaTh oOLue ey,



pacnpenensaTs pojiau, JOroBapyuBaThCs APYT € APYTOM U T. 11.);

@ ycTpaHiATh B paMKax JUajora paspblBbl B KOMMYHHKAIMH, OOYCIIOBJICHHBIE
HETMIOHMMAaHUEM/HETIPHSITHEM CO CTOPOHBI COOECeTHHMKA 3amadd, (OpMBI WM COAEp KaHUsS
JMaJora.

2. YMeHHME OCO3HAaHHO MCIOJIb30BaThb PEUEBBIE CPEJICTBA B COOTBETCTBUM C 3ajaueil
KOMMYHHKAIUK AJIS1 BBIPAXKEHUS CBOMX YYBCTB, MbICIICH M MOTpeOHOCTEHN JUIsl TUIAaHUPOBAHUS U
peryJsilud CBOEU NEATENbHOCTH; BIAJCHUE YCTHOM M INHUCBMEHHOW PEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. O0yUYaromuics CMOKET:

@ omnpenenaTh 3a7ady KOMMYHUKAallMM W B COOTBETCTBMM C HEHl o0TOMpaTh W
HCIIOJIb30BATh PEUYEBBIE CPENICTBA;

@ 1pE/ICTaBIATh B YCTHOW WJIM MHCbMEHHON (opMe pa3BEepHYTHIM IJIaH COOCTBEHHOM
NESTEIbHOCTH;

@ co0nroaTh HOPMBI IMyOJWYHOH peYH, PEerjJaMeHT B MOHOJOIe H JUCKYCCHU B
COOTBETCTBUM C KOMMYHHMKaTUBHOU 3a/1a4yeii;

@ BbICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYKIECHME) U 3allpallliBaTh MHEHUE NapTHEPA
B PaMKax JUaJlora;

@ 1pUHKMATh PELIEHUE B XO/I€ AUAJIora U COIIaCOBBIBATH €r0 C COOECETHUKOM;

@ co37aBaTh NUCbMEHHBIE TEKCThI PA3JIMYHBIX TUIIOB C MCIIOJIB30BaHUEM HEOOXOIUMBIX
pPEYEBBIX CPENCTB;

@ 1CII0JIb30BaTh CPEJICTBA JIOTMUYECKOM CBSI3M U1l BBIJCICHHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYIUICHHS;

@ ucronp30BaTh BepOanbHble U HeBepOalbHbIE CpEACTBA B  COOTBETCTBUU C
KOMMYHUKATUBHOM 3a/1a4uei;

@ o1eHNBaTh YPPEKTUBHOCTH KOMMYHHUKAIMH [TOCTIE €€ 3aBEPIICHHUS.

I[Inanupyemble npegMeTHbIE Pe3yJIbTAThI H3YyUYeHHUS Kypca J0JIKHbI 00eCeYHuTh:

1 1) d¢dopmupoBanre nepBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX IPEJICTABICHUNA O
BELIECTBAX, MX IMPEBpAIllEHUSX U MPAKTUYECKOM MPUMEHEHUU; OBJIAZICHUE MOHATUHHBIM
anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUMU;

2) oco3HaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XUMHYECKOHM HAayKH Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMHUECKUX IIPEBPALICHU HEOPraHMYECKUX M OPraHUYECKUX
BELIECTB KAaK OCHOBbI MHOIMX SIBJICHHH JKMBOM M HEXHUBOM MPUPOABI; YIIIyOJeHUe
IIPEJICTaBICHUNA O MATEPUAIBHOM E€IMHCTBE MHUPA;

3) oBiageHUEe OCHOBAMHU XHMHUYECKOM IpaMOTHOCTHU: CIIOCOOHOCTHIO aHAJIU3UPOBATH U
OOBEKTUBHO OLIEHMBATh XM3HEHHBIE CUTYAIlUH, CBSI3aHHbIE C XMMMEH, HABBIKAMHU OE30IIaCHOTO
oOpallleHus ¢ BEIIeCTBaMU, UCIIOJIb3YEMBIMH B IMOBCEAHEBHOMN JKU3HM; YMEHUEM aHAJIU3UPOBAThH
U IUIAHUPOBAaTh JKOJOTMYECKH O€30IacHOe MOBEACHHME B IIENAX COXPAHEHHUS 3/10pOBbS M
OKpY>KaroIle Cpeibl;

4) ¢dopmupoBaHMe yMEHUH YyCTaHABIMBATh CBS3M MEXIY peaJbHO HaOII0AaeMbIMU
XUMHUYECKUMU SBJICHUSMU U MPOLIECCAMU, IPOUCXOASIIUMU B MUKPOMHUPE, OOBACHATH MPUUNHBI
MHOrooOpa3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa U CTPOCHMS, a TaKxKe
3aBHUCHUMOCTb IIPUMEHEHHS BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHue omnbITa UCTIOJIb30BAHMS PA3IMYHBIX METOA0B U3yUCHHS BELIECTB!

HAOJMIOJIEHUsI 3a UX [MPEBPALCHUSMU TMpPU MPOBEACHUH HECIOXKHBIX XHMHUYECKUX
HKCIEPUMEHTOB C UCIOJIb30BaHUEM JJA0OPATOPHOTO 0OOPYAOBAHUS U IPUOOPOB;

6) dopmupoBaHHEe TMPEACTABICHUNH O 3HAYCHWH XWMHUYECKOW HAyKd B PEHICHUH
COBPEMEHHBIX JKOJOIMYECKHX MpoOJeM, B TOM YHUCIIE B IPEJOTBPAILEHUM TEXHOTEHHBIX H
9KOJIOTMYECKUX KaTacTpod;

7) g crnenblXx W cAa0OBUAAIIMX OOyyaroIIMXCs: BiaJeHHE IPaBUIaMHU  3alllCh
XUMUYECKUX (HOPMYJT C HCIOIB30BAaHUEM Ppelbe(PHO-TOUEYHOW CHUCTEMBI O00O3HAYEHUU
JI.bpaiins;



8) g oO0yyaroumxcs C OrpPaHUYCHHBIMH BO3MOXHOCTSMHU 3/I0POBbS: BIaJICHUE
OCHOBHBIMH JIOCTYITHBIMH METOIaMH HAYYHOTO MTO3HAHUS, UCTIOIH3yEMBIMH B XHMHUH.

BorinyckHUK Hay4uTCs:

® XapaKTepHU30BaTh OCHOBHBIC METO/IbI IO3HAHMSI: HAOIIOICHHE, U3MEPECHHE, SKCIIEPHUMEHT;

® OMUCHIBATh CBOWMCTBA TBEPJBIX, JKUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACTSAS UX
CYIIIECTBCHHBIC NMPU3HAKH;

® pacKpbIBaTh CMBICJ OCHOBHBIX XHMMHYECKUX TMOHSATHUH  «aTOM», «MOJIEKYJay,
«XUMHUYECKHH 3JIEMEHT», «IPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XUMHYECKasi pEaKIHs», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

® pacKpbIBaTh CMBICT 3aKOHOB COXPAHECHHS MAacChl BEIIECTB, ITOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOpUU;

® pa3IM4aTh XUMUUYECKHUE U (PU3NUECKUE SIBIICHHUS;

® Ha3bIBATh XUMUYECKHUE IJIEMEHTHI;

® OTIpEIETISATH COCTAB BEUIECTB 10 UX (hopmyiam;

® ONpEIENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHEHUSIX;

® OTIPEICTIATH TUTT XUMHUYECKUX PEaKITHil;

® Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIINiA;

® BBISIBIIATH TNPU3HAKH, CBUJIETEIHCTBYIONIME O TPOTEKAHWH XUMHUYECKOW PEaKIuH TpH
BBITIOJIHEHUHM XUMHUYECKOTO OIbITA;

® COCTaBIATH (HOPMYJITbI OMHAPHBIX COCTMHCHHUIA;

® COCTaBJISITh YPABHEHMSI XUMHUECKUX PEAKIINIA;

® co0roAaTh mpaBuiia 6e30MacHo paboThI P MPOBEJICHUN OIBITOB;

® [I0JTb30BAThCS JIA0OPATOPHBIM 000PYAOBaHUEM U TIOCYI0H;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB;

® BLIUMCIISITh MAaCCOBYIO JIOJIFO XUMUYECKOT0 JIEMEHTa 10 (hopMyIie COeTMHEHUS;

® BEIYHCIIATh KOJIMUECTBO, 00BEM WJIM MacCy BEIIECTBa MO KOJHMYECTBY, 00bEMy, Macce
peareHTOB WK MPOJIYKTOB PEaKIINH;

® XapaKTepHu30BaTh (PU3NUECKHE W XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB: KUCIOpOaa U
BOJOPOJA;

® [10JTy4aTh, COOMPATh KUCIOPOJ ¥ BOJOPO/I;

® pacrio3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJIOPOI;

® pacKphIBaTh CMBICI 3aKOHa ABOTAaJIpo;

® PaCKpBIBaTh CMBICII MTOHITHI «TETUTIOBOM 3 (HEKT peakium», «MOJSIPHBIN 00beM»;

® XapaKTepHu30BaTh (PU3UIECKUE U XUMHUIECKUE CBONCTBA BOJIBI,

® pacKpbIBaTh CMBICII IOHATHUS «PacTBOPY;

® BBIUMCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PaCTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C OMPEACIICHHON MAacCOBOM 10JI€H paCTBOPEHHOTO BEILIECTBA;

® HA3bIBATh COCMHEHUS N3YUEHHBIX KIIACCOB HEOPTAHMUECKUX BEIIECTB;

® XapakTepu3oBaTh (U3MUECKHE ¥ XHUMHYECKHE CBOWMCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

® OMpeIEATh NPUHAAIECKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COCAMHEHUM;

® COCTaBIIATH (POPMYJIIBI HEOPTAHUUYECKUX COSAMHEHUN N3YUCHHBIX KJIACCOB;

® [IPOBOJIUTH ONBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOMCTBA HU3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIIECTB;

® pacro3HaBaTh OMNBITHBIM ITYTEM PACTBOPHI KHUCIOT U IIEIOYEH MO M3MEHEHUIO OKPacKu
WHIUKATOPA;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/IY KJIACCaMU HEOPTaHUYECKUX COCAMHEHUM;

® packpbiBaTh cMbIch [lepuoanueckoro 3akona [[.M. Menneneena;

® O0OBACHATh (UBUYECKUU CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIHBI U Ilepuoa B nepuoauyeckoit cucreme .M. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
rpejesiax MajblX TIEPUOIOB M TIIaBHBIX MOATPYTII;



® XapaKTepHU30BaTh XUMUYECKHE DJIEMEHTHI (OT BOIOpPOAA N0 KajbIMs) Ha OCHOBE HX
MoJIokeHus: B mepuoauueckoid cucreme .M. MenzaeneeBa M OCOOEHHOCTEH CTpPOEHHUS HX
aTOMOB;

® COCTaBJISITh CXEMBI CTPOCHHS aTOMOB MEpPBbIX 20 AIEMEHTOB MEPUOINYECKON CUCTEMBI
JI.1A. Menneneera;

® PaCKpbIBaTh CMbICI TOHATHI: «XUMHUYECKAS CBSI3bY, «IJNEKTPOOTPULIATETLHOCTDY;

® XapaKTepu30BaTh  3aBUCHUMOCTh  (U3WYECKUX  CBOMCTB  BEIIECTB  OT  THUMA
KPUCTAJUIMYECKON PELIETKH;

® OMpENIENATh BUJI XUMUYECKOM CBSA3M B HEOPraHUUECKUX COCIUHEHUSIX;

® U300pakaTh CXEMBI CTPOCHHSI MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX PAa3HBIMH BUIAMU
XHMHUYECKUX CBS3CH;

® DaCKpbIBaTh  CMBICI ~ TIOHSTUHA  «HOH», «KAaTHOH», «aAHHUOH»,  «3JIEKTPOIUTHD,
CHEDJIEKTPOJIUTBI», «INEKTPOJUTHUECKAS TUCCOLUAIUN», OKUCIUTENbY, «CTENEHb OKUCICHUS
«BOCCTaHOBHUTEIIbY, KOKHUCIICHUE)», «BOCCTAHOBJICHHE;

® OIIPEAENATh CTEIIEHb OKUCIICHUS aTOMa JIEMEHTA B COEUHEHNH;

® PaCKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIUTHYECKON TUCCOLIMAIINN;

® COCTaBJISITh YPABHEHUS AJIEKTPOJIMTUYECKON TUCCOLMALIUN KUCIIOT, IIEI0YEH, COJIEH;

® OOBSCHSTH CYIIHOCTH TPOIIECcCa IIEKTPOJUTUUECKONU TUCCOIUAIIMN U PEAKIIM MOHHOTO
oOMeHa;

® COCTABJIATH TIOJIHBIE M COKpAIllEHHbIE HOHHBIEC YPaBHEHUS PEAKIMi OOMEHa;

® OMpeeTsATh BO3MOKHOCTh IMMPOTEKAHUS PEAKIIUil HOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKIMH, MOJTBEPKIAIOIINE KAUECTBEHHBI COCTAB PA3JINYHBIX BEIIECTB;

® ONpENIETATh OKUCTUTENb U BOCCTAHOBUTEIID;

® COCTaBJISITh YPABHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIU;

® Ha3bIBaTh (PAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMUYECKOW PEaKIUH;

® KJ1acCU(PUIMPOBATh XUMHUUECKHIE PEAKITIH TI0 PA3IMYHBIM MPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM M CBOMCTBAMU HEMETAILIOB;

® IPOBOJIUTH OTBITHI MO TOJYYCHHIO, COOMPAHUI0O W H3YUYEHUIO XUMHUYECKUX CBOMNCTB
ra3000pa3HbIX BEIIECTB: YIICKUCIIOTO Ta3a, aMMHUaKa;

® pacrio3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIC BEIIECTBA: YTIEKUCIbIN Ta3 1 aMMHUAK;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/y COCTABOM, CTPOCHHEM U CBOMCTBAaMU METAJIIOB;

® Ha3bpIBaTh OPraHMYECKHE BEIIECTBAa MO WX (QopMylse: MeTaH, d3TaH, JTHJICH, METAHOI,
ATaHOJI, TIULEPUH, YKCYCHas KHCIOTa, AMHUHOYKCYCHas KHUCJIOTa, CTEapUHOBas KHUCIOTA,
OJICMHOBAs KHUCJIOTA, TJIFOK03a;

® OIICHMBATh BIIMSIHUE XUMHUYECKOTO 3arps3HEHUs OKpyXKarolled cpeibl Ha OpraHu3M
YeJIOBEKa;

® TPaMOTHO O0paIaThCsl C BEIECTBAMH B TIOBCETHEBHOM KU3HU

® OIpeeNIATh  BO3MOXHOCTh  TMPOTEKAaHUA PEAKIUA  HEKOTOPBIX  MpPEICTaBUTENEH
OPraHMYECKHUX BEIIECTB C KUCIOPOAOM, BOAOPOIOM, METAJITIAMUA, OCHOBAHUSIMU, TAJIOT€HAMH.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

®8b108UCAMb U NPOBEPSMb IKCNEPUMEHMANbHO 2UNOMe3bl O XUMUYECKUX CBOUCmEax
seujecme Ha OCHOBe UX COCMAsA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmb 6 XuMudeckue
peaxyuu, o xapakmepe u nPOOYKMax paziuidHbiX XUMUYECKUX PeaKyull;

® xapakmepuzoeams eewecmea no cocmaegy, CMpOeHuro U C8OUCMEaM, YCMAaHAaA8IUueamy
NPUYUHHO-CLeOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eleCcmEd;

® cocmasnames MOJNEKVIAPHbIe U NOJIHble UOHHblE YPAGHEeHUsl N0 COKPAWEHHbIM UOHHLIM
VPABHEHUAM,

® NPOCHO3UPOBAMbL ~ CHOCODHOCMb  Beujecmeéa  NposAGIAmMb  OKUCIUMENbHble — UL
80CCMAHOBUMENbHBIE CEOUCMBA C Y4emoM CmeneHell OKUCIeHUsT DNIeMEeHMO8, 8X00AUWUX 8 €20
cocmas;

®cocmasnsims  YpAGHeHUs — peakyuil,  COOMBEeMCMmEYIOWUX  NOCIe008AMENbHOCU
npespaweHull HeoOp2aHUYeCKUx 8euecme pa3iuyHblX Kiaccos,



® gb10GUCAMb U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOMeE3bl 0 Pe3yIbmamax 6030elcmaus
PA3TUYHBIX (hAKMOPO8 HA UMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyul,

® 1CNObL306aMb NPUOOPEemeHHble 3HAHUSA OJisL IKON02UYECKU 2PAMOMHO20 NOBeOeHUsl 8
oKpydicaioujell cpeoe;

® 1CNONIBb306AMb NPUOOPEmeHHble KoYedble KOMNEMeHYUul npu GblNOJHEHUU NPOEKmOo8 U
VUEeOHO-UCCNe008AMENbCKUX — 3A0a4 N0 UZVYEHUI0  C8OUCME, Cnocob08 Nonyuenus U
PACnO3HABAHUA BeUeCE;

® 00LEKMUBHO OYECHUBAMb UHMOPMAYUIO O 8eUjeCEaX U XUMUUECKUX NPOYECCax,

® KPUMUYECKU OMHOCUMbCS K NCeBOOHAYUHOU UHDOpMayuu, HedoOPOCo8eCmHOU peKiame
8 cpedcmeax mMaccoso uHgopmayuu,

®0co3HABaMb 3HAYEHUe MeOpemuyecKux 3HAHUUL No XUMUuu 01 NPAKMUYECcKoU
OesimeNbHOCIU Yel06eKd,

®cozoasams MoOenu U cxemvl OJil peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay;
NOHUMAMb HE0OX0OUMOCMb COONOO0EHUsT NPEONUCAHUL, NPedNiacaemMblX 6 UHCMPYKYUIX HO
UCNOIL308AHUIO IEKAPCM8, cpedcma OblMoGoU Xumuu u op.



Coaepxxanue yuyeOHOro Kypca

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUs XMMHSI KaK yueOHBIN MpeAMET 3aHUMAET
BaXHOE MECTO B IO3HAHMM 3aKOHOB MPHPOJBI, (POPMUPOBAHMM HAYYHOH KapTHUHBI MUpA,
CO3/IaHUU OCHOBBI XMMHUYECKHX 3HAHUM, HEOOXOAMMBIX IJi MOBCEIHEBHOW >KU3HH, HABBIKOB
3JI0POBOTO M OE30MACHOT0 JJIsl YeJIOBeKa M OKpY’KaloLIel ero cpenpl odpasa KU3HH, a TaKKe B
BOCIIMTAHUU IKOJIOTMYECKOM KYJIbTYpHI.

VYcnemHocTh M3ydeHUs] XHMHH CBS3aHa C OBJIAJICHUEM XUMHUYECKHM  SI3BIKOM,
coOnrofieHreM TpaBuil 0e30MacHOW paboOThl MPU BHIOJHEHUM XHMHUYECKOTO 3KCIEPHUMEHTA,
OCO3HAaHUEM MHOTOUYMCIIEHHBIX CBA3EM XMMHUM C JPYTMMH IIPEIMETaMU IIKOJIBHOTO Kypca.

[IporpamMma BKJIOYaeT B ce0s OCHOBBI HEOPraHUYECKOM M OpPraHMYECKON XUMUHU.
I'maBHO¥M uaeeil mporpamMMbl SBISiETCS CO3/laHME 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUM IO
XUMUH, BEIPAKEHHBIX B () OpME, COOTBETCTBYIOIICH BO3PACTy 00yUYaIOIIUXCSI.

B coxmepxaHmm naHHOrO Kypca IIPEICTaBIEHbl OCHOBOIIOJIATAlOIIMNE XMMHUYECKUE
TEOPETUYECKHE 3HAHUs, BKIIOYAIOIINE H3YYeHHE COCTaBa U CTPOCHHUS BEILECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMsI, IPOTHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEIOBAHNE 3aKOHOMEPHOCTEU
XUMHUYECKUX TIPEBpalleHUd W NyTed ympaBieHHss MMM B LEJISAX IOJY4YEHUS BELIECTB U
MaTEepUasoB.

TeopeTnueckyl0o OCHOBY H3yU€HHUSI HEOPraHMYECKOW XHWMHUHU COCTaBIIIET AaTOMHO-
MoJIeKyJsipHOe yueHue, [lepuonuueckuii 3akon J[.MI. MenaeneeBa ¢ KpaTKMMU CBEICHHUSIMH O
CTPOCHMM aTOMa, BHUJAX XHUMHUYECKOH CBS3M, 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHUYECKUX
peaKLuid.

B wu3yueHum Kkypca 3HauMTEeNbHAs POJb OTBOAMUTCA XHUMHUYECKOMY OKCIEPUMEHTY:
MIPOBE/ICHUIO TPAKTHYECKUX M J1a0OpaTOpHBIX paboT, OMUCAHUIO PE3YJIbTATOB YUYEHHYECKOTO
AKCIIEPUMEHTA, COOIIOICHHIO HOPM U IIpaBUJI 6€3011acHOM paboThl B XUMHUECKOH J1abopaTOpHH.

Peanuzanust mgaHHOW mporpaMMbl B Ipolecce OOydeHHs IO3BOJIUT O0YyYaroIuMCs
YCBOMTD KIIFOUEBbIE XUMUUECKHE KOMIIETEHIIMH U MOHATH POJIb U 3HAUEHHUE XUMHH CPeIU APYTUX
HayK O IIPUPOJIE.

Uzyuenne npenmera «Xumus» B 4yacTH (opMHpOBaHHS y OOYyYaroIIMXCS HAay4YHOTO
MHUPOBO33PEHUS, OCBOCHHUSI OOILICHAYyYHBIX METOAOB (HaOdroleHHe, U3MEpPEeHHe, HKCIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHHUS MPAKTUUYECKOrO TMPUMEHEHMsS HAy4HbIX 3HAHMM OCHOBAHO Ha
MEXIIPEIMETHBIX  CBs3AX ¢ npeameramu: «buonorus», «leorpadusy», «Mcropusy,
«Jlutepatypa», «MartemaTtuka», «OCHOBBI 0€30MAaCHOCTH >KU3HENCATENbHOCTH», «Pycckuii
A3BIKY», «DU3HKA», « DKOIOTHUS.

IlepBoHayajbHBbIE XUMHYECKHE TOHATHSA

IMpeamer xumun. Tena u eewecmea. OcHoHble MemoObl NO3HAHUA: HAOTIOOEHUe,
usmepenue, sxcnepumenm. OuznyecKkue U XUMHUYECKUE SBICHUs. YHCThIe BellecTBa U CMECH.
CrniocoObl pazznenenus cmeceid. Atom. Mosekyna. XUMUYECKHHA 3JIeMEHT. 3HAKU XUMHYECKUX
anemeHToB. [IpocThie U cnokHble BeullecTBa. BaneHTHOCTh. 3akon nocmosucmea cocmasa
gewecmsea. Xumuueckue ¢Gopmyiasl. Munekcel. OTHOCHTENnbHass aTOMHas M MOJIEKYJIpHas
Maccel. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCJUHEHHMM. 3aKOH COXPaHEHHUS MaccChl
BellecTB. XuMmuueckue ypaBHeHHA. Koadduimentsl. YcnoBus M NpU3HAKA MPOTEKAHUS
XUMHUYECKUX peakiui. Moib — eIMHUIa KOJIMYeCTBa BellecTBa. MossipHas mMacca.

Kucaopoa. Bogopon

Kucnopon — xumuueckuil sneMeHT U mpoctoe BemiecTBo. Oszon. Cocmas 6o3dyxa.
dusnyeckrue U XMMHYECKHE CBOMCTBAa Kuciaopona. llodyueHwe M NpUMEHEHHE KHUCIOpoAa.
Tennosoui 2¢hgpexm xumuueckux peakyui. I[lonamue 06 3K30- U IHOOMEPMUUECKUX DEAKYUSX.
Bonopon — XxuMu4eckuil 3IeMEHT U MpocToe BeniecTBo. PU3NUYECKUEe U XUMUYECKUE CBOICTBA
Bosopona. [lomyuenue Bomopona B naboparopuu. Ilonyuenue 6000pooa 6 npoMbIUIEHHOCHU.
IIpumenenue 60o0opoda. 3akoH ABorajpo. Moisipablii 00beM ra3zos. KauecTBeHHbIe peakiiuu Ha
razoo0pa3Hble BemiecTBa (KUCaopoa, Bojaopoa). OObeMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKUX
peakuusx.

Bopa. PacTtBopsl



Booa 6 npupooe. Kpyzosopom 600bi 6 npupoode. Qusuueckue u XumuyecKue c80uUcmed
600v1. PacTBOpBI. Pacmseopumocms eeujecma 6 6ode. KoHteHTparust pacTBopoB. MaccoBast 107151
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEH Uit

Oxcunpl.  Knaccuduxammsa. Homenknatypa.  Qusuueckue — ceoucmea  OKCUOOS.
XuMuyeckue CBOilcTBa OKCUAOB. [lonyuenue u npumenenue oxcudos. (OCHOBaHUS.
Knaccudukamus. Homenknarypa. @usuueckue ceoticmeéa ocrosanuil. Ilomyuenue ocHosanuil.
XUMHYECKHEe CBOMCTBAa OCHOBaHWM. Peakmmsi HeiTpanmusamuu. Kucnorel. Knaccuduxarus.
Homenxknarypa. @uszuueckue ceoticmea kucrom.llonyuenue u npumenenue xuciom. XUMHUECKNE
cBOMCTBa KUCHOT. MHAMKaTOphl. I3MEHEeHNe OKpaCKU MHIUKATOPOB B pa3IMUHbIX cpenax. Comnu.
Knaccudpukamus. Homenknarypa. @usuueckue ceoticmeéa coneil. Ilomyyenue u npumenenue
coneu. XUMAYECKHE CBOMCTBA CoOJIeH. I'eHeTnueckas CBsI3b MEXKIY KJIACCaMH HEOPTaHWYECKHX
coeMHeHUH. [Ipobnema 0e30nacHO20 UCNONBL30BAHUA GeWjeCm8 U XUMUUECKUX pearyutl 6
nosceoHesHou oicusHu. ToKkcuuHvle, 2oplouue U 63pbleoondacHvle eewecmea. beimosas
XUMUYECKAA 2PAMOMHOCHIb.

Crtpoenue atoma. Ilepuonnyeckuii 3aKoH U MepHOAMYECKAsT CHCTEMa XHMHUYECKHX
semenToB J[.1. MeHeeeBa

Ctpoenue artoma: sSApo, sHepreTHueckuil ypoBeHb. Cocmas sadpa amoma: npomomsl,
HeumpoHwvl. HM3zomonwei. llepunoanyeckuii 3akon J[.M. Menneneesa. Ilepuoguueckas cucrema
xumudeckux anemeHTtoB J[.M. MenneneeBa. ®dusnyeckuili CMBICT aTOMHOTO (TTOPSIIKOBOTO)
HOMEpa XHMMHYECKOrO »JJIEeMEHTa, HOMEpa TIpyNnmnbl U Mepuofa MNEePUOJIUYECKON CHCTEMBI.
CrpoeHne »HHEPreTMYeCKHX YpOBHEM aTOMOB NepBbIX 20 XMMHYECKHX  DJIEMEHTOB
nepuoanyeckor cucremsl J.M. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHUSI CBOMCTB aTOMOB
XUMUYECKUX DJIEMEHTOB M WX COCAMHEHUN HA OCHOBE IMOJIOKEHHUS B TMEPUOIUYECCKON CHCTEME
J.. Menneneesa u ctpoenust atoma. 3Hauenue [lepuoguueckoro 3akona /.M. Menzaeneena.

Crpoenue BemecTB. XUuMH4YECKasi CBA3b

OnekmpoompuyamenvHocms ~ amomos — xumuueckux — snemenmog.  KoBaneHTHas
XUMHYECKasl CBSI3b: HEMOJsSIpHAs U MOJsipHas. [lonamue o 6000pOOHOU C843U U ee GNUAHUU HA
@uzuueckue ceoticmea ewjecme Ha npumepe 600bi. VIoHHas CBsA3b. MeTananueckas cBsi3b. Tunsi
KPUCAIIUYECKUX peulemox (amomHas, MoJIeKyIapHas, UOHHASL, Memaiiuieckads). 3aeucumocms
@uszuueckux ceolicms geujecme om muna KpUCMaiIuyeckou peuemxu.

XuMHYecKHe peakunu

Ilonamue o cxopocmu xumuueckou peaxyuu. DPakmopul, eaUAIOWUE HA CKOPOCHb
xumuueckou peakyuu. Ilonamue o xamanuzamope. Knaccuuxanuss XUMUYECKHX PEAKIMHA IO
pa3IMYHBIM MpPU3HAKAM: YHUCITY M COCTABY HMCXOJIHBIX M TOJYYEHHBIX BEIIECTB; U3MEHEHHIO
CTENIEHEH OKHCIICHUSI aTOMOB XUMUYECKUX JIEMEHTOB; TIOTJIOMIEHUIO MJIH BBIJCICHUIO YHEPTHH.
DNEeKTpOIUTAYECKAsT JUCCOLMAIMSA. OJEKTPONMUTHI U HEdNeKTponuTbl. Wonbsl. KaTuonsl wu
aHuoHbl. Peaknuu wWOHHOTO OOMEHA. YCIOBHS TPOTEKAHWS pEaKIHi HOHHOTO OOMeEHa.
DNEeKTpOIUTAYECKAsT JUCCOLMAIMs KHUCJIOT, menodeil u  coneil. CreneHb OKHUCICHHUS.
OmpenenieHne CTETICHW OKHUCJICHHS aTOMOB XHUMHUYECKHX JJIEMEHTOB B  COCIUHCHUSX.
Oxucnurens. BocctanoButenb. CyIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIH.

Hemeranas IV — VII rpynn u ux coemHeHUs

[TonoxxeHne HeMeTaINIOB B MEPUOJUYECKOM cHCTeMe XUMHUYeckux sinemeHToB JI.U.
Menpeneena. OOuue cBoiicTBa HeMeTallsIoB. ["aoreHsl: pu3nyeckue 1 XUMUYECKHE CBOWCTBA.
CoenuHeHUs1 TalOrNEHOB: XJOPOBOJOPOJ, XJIOpPOBOJAOpOAHAs Kuciaora u ee couu. Cepa:
buzndeckue U XuMuU4Yeckne cBoicTBa. COEMUHEHHUs CEphl: CEPOBOJIOPOJ, CYJIb(HIBI, OKCHIBI
cepbl. CepHasl, cepHucmas u cepogooopoOHas KUCIOMbl U UX CONMU. A30T: (uzmueckue u
xumuueckue cBoiicrBa. AMmuak. Conu ammonusa. Okcubl a30Ta. A30THasi KUCJIOTa U €€ COJH.
®ocdop: puznueckue n xumuueckue cpoiicrsa. Coenunenust gocgopa: okcua pochopa (V),
oprodochopHasi KHUCIOTa W €€ CONMU. Yriepon: ¢GU3HUYEeCKHe W XHWMHUYECKHE CBOWMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, ¢yrnepensi. COSAUHEHUS YTIIEpOAa: OKCHIbI
yraepoaa (II) u (IV), yronbHas kucnora u ee conu. Kpemuuii u e20 coeouHeHus.



MeTa/libl M UX COeIMHEHUS

llonoscenue memannog 6 nepuoouyeckou cucmeme Xumuueckux s1emenmos J[.H.
Menoeneesa. Memannvl 6 npupode u obdbwue cnocobvr ux noayyenus. Obwue Qusuueckue
ceovicmea memannog. OOIMME XUMUYECKHE CBOWCTBA METALIOB: PEaKIUM C HEMETaJlJIaMH,
KHCIIOTaMH, COIISIMU. DNeKmpoxumudeckuil pso Hanpsaxcenuil memainnos. 1lllenounsie MeTamibl U
ux coenuHenus. lllenouno3emenbHbIe METAUIBI U UX COETUHEHUS. ATIOMUHUN. AM(OTEPHOCTD
okcuaa W ruapokcuaa amomuHuda. JKene3o. CoelMHEHHsS *kKejle3a MU MX CBOMCTBA: OKCHIBI,
ruaApoKcu bl U comu xxenesa (11 u I11).

IlepBoHauajibHbIE CBeIeHUs] 00 OPraHUYeCcKHX BellecTBax

[lepBoHavabHBIC CBEJICHUS O CTPOSHUN OPTaHWYECKUX BEIIECTB. YTJIEBOIOPOIbI: METAH,
9TaH, OTWICH. HMcmoyHuku  y2i1eo0opo0o8:  NpUpoOHblil  2a3,  Hepmv,  y2oib.
Kucnoponconepxamiue coearHEHUS: CIHUPTHI (METAHOJ, OSTaHOJ, TIUIEPHUH), KapOOHOBHIE
KHUCIJIOTHI (YKCyCHasi KUCIOTAa, aMUHOYKCYCHasl KHUCIIOTa, CTEAPUHOBAsI U OJIEMHOBAs KHUCIIOTHI).
buonornueckn Ba)KHbIE BEIIECTBA: KHUPHI, TIIOKO3a, O€NKH. Xumuueckoe 3azpsizHeHue
OKpydHcaioujeti cpeosl U e20 NOC1e0CmaUs.

Tunel pacyeTHbIX 3a1a4:

1. Brruncnenre MaccoBOi TOJIM XUMUYECKOTO 3JIEMEHTa 10 POpMyJie COSAMHEHUS.

Yemanosnenue npocmetiweti gpopmynsl eujecmea no MaccosviM OONAM XUMUYECKUX
9/1eMEHMO8.

2. Beluucnenuss 1Mo XWMHUYECKMM ypaBHEHUSIM KOJHMYECTBAa, OOBEMa, MacChl
BEIIECTBA 110 KOJIIMYECTBY, 00BEMY, MAaCCE PEAareHTOB WM MPOAYKTOB PEAKIIHH.

3. Pacuet maccoBol 10111 paCTBOPEHHOTO BEMIECTBA B paCTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PAdOT:

1. JlabopaTtopHoe oOopymoBaHue U TpueMbl oOpamenus ¢ HuM. [IpaBuna
0e30macHOi pabOThl B XUMUYECKOH JTa00paTOpuu.

2. OuncTka 3arps3HEHHON ITOBAPEHHOM COJIN.

3. [Ipu3Haku npoTEeKaHUsI XMMUYECKUX PEaKIIHil.

4. [Tonydenue kucnopoaa U U3y4E€HHUE €ro CBOMCTB.

3. [Tonydyenue BoOpOIa U U3yUEHUE €T0 CBOMCTB.

6. [IpuroToBneHne pacTBOPOB C OMPEACICHHONM MACCOBOM J0JIEM PacTBOPEHHOIO
BEILIECTBA.

7. Pemenne  skcriepuMeHTanbHBIX 3amad 1m0 TemMe  «OCHOBHBIE — KJIacChl
HEOPTraHUYECKUX COCTMHEHUID.

8. Peaxiinu nogHoro oomMeHa.

9. Kauecmeennvle peakyuu na uonvl 6 pacmeope.

10.  Illonyuenue ammuaxa u uzyueHue e2o c80UCME.

11.  Ilonyuenue yenexucnozo 2asa u uzyueHue e2o c60UCMs.

12. Pemenne sxcnepumenTanbHbIx 3aaa4d no teme «Hemeramisr IV — VII rpynn u nx
COEIUHEHUI».

13. Pemenune skcnepuMeHTANIbHBIX 3a7a4 M0 TeMe «MeTayuibl U X COSTUHEHUSY.

Conepxxanue yueOHOro nmpeamera 8 kiace

Hava/ibHbIe NOHSITHS ¥ 3aKOHBI XUMHUH
Tena u Bemecta. CBoMCTBA BeIIECTB. DTaJIOHHbIE (PU3MYECKUE CBOMCTBA BEIIECTB. MartepHabl
Y MaTepuasioBesieHre. Porb XMMIH B )KU3HH COBPEMEHHOTO o01ecTBa. OTHOIIEHHE 00IIecTBa K XUMUH:
xemounst 1 xemohoous.

Meronet  m3yuenust xumud.  HaOmonenwe. OxcniepumeHt. MonempoBanue.  Mopenu
MaTepUaIbHbIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'azpr. JKmpkoctn. TBEpuaple BemiecTBa. B3anMmHbIe nepexoipl MEXIY arperarHbIMU
COCTOSHMSIMM BEIIECTBA: BO3TOHKa (CyOmmMaimsl) M JecyOnuMariyisi, KOHAEHCAIMs M HCIapeHue,
KpUCTAJUIM3aLUs U IJIaBJICHUE.

Dusnueckue sBieHUA. UYucTeie BemecTBa U CMECH. ['OMOreHHBIE M T€TEpOreHHBIE CMECH.



Cmecu razoob0pasuble, skuakue W TBEpAbIe. CHOCOOBI pa3feieHus] CMeceil: TEeperoHKa, WiH
JTUCTHUISINSL, OTCTauBaHue, (DMILTPOBAHUE, KPUCTAJUTM3AIIMS WM BBIIapUBaHUe. Xpomarorpadusi.
[TpumMeHeHHe YTHX CTIOCOOOB B JIAOOPATOPHOM MPAKTHKE, HA MPOM3BOJICTBE U B OBITY.

XVWMHAYECKHE DIIEMEHTHI. ATOMBI M MOJIEKYyJdbl. lIpocTele W CIIOKHBIE BEIIECTBA.
Annotporst Ha rpumepe Kuciaopoa. OCHOBHBIE MOJIOKEHHS AaTOMHO-MOJIEKYJIIPHOTO ydeHus1. VIoHbI.
BermectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

3HaKu (CUMBOJIBI) XMMHUYECKHX 31eMEeHTOB. MH(opMaIys, KOTOPYrO HECYT 3HAKH XHUMHYECKHX
ANIEMEHTOB. JTHMOJIOTHSl Ha3BaHWK HEKOTOPHIX XMMHYECKHUX 3JIeMEeHTOB. llepuoandeckass Tabmuia
XUMHUYECKHX 371eMeHTOB [ M. MenneneeBa: KOpOTKOIIEPUOAHBIA U JUIMHHOIIEPUOAHBIA BapHAHTHI.
[Teproap! u rpymmel. ['maBHas 1 moGovHast oArpybl, Wik A- u b-rpymsr. OTHOCHTEIbHAST aTOMHAS
Mmacca.

Xumuueckue (opmynbl. UHnekesl n koadduimentsl. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBasi 107151 XUIMHUYECKOT'0 dJieMeHTa B coelHeHn. VH(popMalins, KOTOPYIO HECYT XUMHYECKHE

(bopMyIIBI.

BanentHoct. CrpykTypHBIE (OPMYIBI. XWUMHUYECKHE JJIEMEHThI C TIOCTOSHHOH U
MEPEMEHHOM BaJEHTHOCTHIO. BbiBom Qopmynbsl coeauHeHus 1Mo BaleHTHOCTH. OmpeneneHue
BQJICHTHOCTH XMMHYECKOrO 3JieMeHTa 1o ¢opmyre BemectBa. CoCTaBIeHHE HA3BaHUI COCIMHEHMH,
COCTOSIIMX M3 JIByX XUMAYECKUX IEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBACOCTABABEIIECTB.

XHUMHYECKUE peaky. PeareHTsl ¥ MpOAYKThI peakuuu. 1Ipu3Haky XMMUYECKUX PEaKUii.
VYcnoBuss uX TOpoTeKaHWsT U IpeKpanleHusa. Peakuuu ropeHus.  OK30TEPMHUYECKHE U
SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHMSI MAacChl BEILECTB. XHMMHUYECKHME ypaBHEHMs. (COCTaBJICHHE XUMHYECKHX
ypaBHeHuit. HpopMarms, KOTOpyIo HECET XUMUYECKOE YpaBHEHHE.

Knaccuduxkanms XuMU4YecKrUX peakiyii o COCTaBy U YUCIY PeareHTOB U MPOIYKTOB. THITbI
XUMHUECKUX peakiuid. Peakimm coequHeH s, pa3nokeHus, 3amenieHus 1 oomena. Katanuzatopsl
1 katanus. JleMoHcTpanuu

Komiekuyst MaTepruasoB 1 M3EIHI U3 HUX.

*  Mogenu, ucrionb3yeMble Ha ypokax (PU3HKH, OHMOJIOrUH 1 reorpaduu.

*  OOBEMHBIE U IIAPOCTEPHKHEBBIE MOJIETN HEKOTOPBIX XUMHUYECKHX BEILIECTB.

*  Mogem KpUCTaJUTMYECKHX PEILETOK.

* Cobupanme mnpuOoOpa aIs TONYyYSHHS Ta3za M TPOBEPKAa €ro Ha repMETHYHOCTb.

* Bo3sronka CyXOro Jibaa, noga uiim Ha(bTa.]'II/IHa.

® ArperaTHLIe COCTOSAHMA BOJBI.

* PazmeneHvie JByX HECMEIIMBAIOIIUXCA JKAIKOCTEH C  TIOMOIIBIO ACIUTEIBHOMN
BOPOHKH.

» JluctTwiarop u ero padora.

* YcraHoBKa JUIsl (UIBTPOBaHUS U e€ paboTa.

* VYcraHoBKa /IS BhITapUBaHus U €€ paboTa.

Konnekiyst ObITOBBIX MPHOOPOB s (DHITETPOBAHKS BO3IyXa.

* Pasznenenue kpacsuiero Beuiectsa guomacrepa ¢ MoMoIbio OyMaxHOH XpomaTorpaduu.

*  Mogenu aJuIOTPOIHBIX MOAU(PUKAIIUHN YTIIepoia U CePBI.

* Ilomyuenue o30Ha.

« Tloprpers 1. 5. Bepuenuyca u JI. M. Menzeneesa.

* KopoTkoneproaueiii u JMHHONEpUOAHbIM BapuaHThl [lepuoanueckoii cucremsi /. U.
Menneneesa

» KoHCTpyHpoBaHHE MIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYI.

* Annapar Kumnma.

* Pa3znoxxenue OuxpoMaTa aMMOHHUS.

* ['opeHue cepbl © MATHUEBOM JICHTHI.



* Iloptpersl M. B. JlomonocoBau A. JI. JIaByasbe.
*  OnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUSI MACChl BEIIECTB.
» Topenue pocdopa, pacTBOpeHHE IPOTYKTA TOPSHUS B BOJIC M UCCIICIOBAHIE
MOJIyYEHHOT'O pacTBOpa JTAKMYCOM.
*  B3anmoneicTBHE COMTHOW KUCTOTHI C LIMHKOM.
* [lomyuenue runpoxcuaa meau(Il) u ero pasznokeHue Ipyu HarpeBaHHUH.
JlabopaTopHBbIe ONBITHI
1. O3HakoOMJICHHE C KOJUIEKIIMEH J1abopaTOPHOU MOCYIbI.
2. IIpoBepka mpubopa A MOTyUEHUs Ta30B Ha TEPMETHYHOCTD.
3. O3HakoMmIIeHHE C MUHEpaTaMH, 00pa3yIOIUMHU TPAHHUT.
4. TlpuroToBjieHHE TeTEPOreHHON CMECH IMOPOIIKOB CEpPhl U XKeje3a U X
pazzeneHue.
5. B3aumopeiicTBue pacTBOPOB XJIOPUIOB U MOAMIOB KaJIUs C paCTBOPOM HUTpaTa cepedpa.
6. Ilonyuenue ruapokxcuaa meau(ll) u ero B3anmoeiicTBre ¢ CEPHOIN KUCIOTOM.
7. B3zaumopaeincTBre pacTBOpa COMbl C KUCIOTOM.
8. IIpoBepka 3akOHa COXpAHEHHUS MACChl BELIECTB HA MPUMEPE B3AUMOJEHCTBUS 1IETOUU U
KHCJIOTBI.

9. TlpoBepka 3akOHa COXPAHEHUS MACCHI BEIIECTB HA MIPUMEPE B3AUMOICHUCTBUS IIEIOUU U COJTH
skenesa (I11).

10. Pa3noxenue mepokcuaa BoJOPOIa C TOMOIIBI0 okcuaa Maprania (IV).

11.3amenienue xene3oM MeId B METHOM KYIIOpOCE.

IIpakTnyeckue padoTbl

. 3nakoMcTBO ¢ JsabopatopHbIM oOopymoBaHueM. IlpaBuna TeXHHKH 0€30MAaCHOCTH IPU
pabote B kabuHeTe xuMuH. HekoTophie BUIBI padoT.

2. AHaiM3 TTIOYBHI (aHATOT pabOThI «OYMCTKATIOBAPEHHON COITI).

Baskueiinme npeacTaBuTe M HeOPraHMYIeCKUX BellecTB. KojimuecTBeHHbIE OTHOIIEHHSI B XUMUM
Cocras Bo3ayxa. [ lonsiTie 06 00BEMHOI /1071€ KOMITOHEHTA MPUPOIHOM ra30BOi CMECH — BO3/IyXa.
Pacuér 00néMa KOMITOHEHTA Ta30BOM CMECH T10 ero 00bEMHOH J10JIe U HAa000pOT.

Kucnopon. O3on. [onyuenue kucnopoaa. CoOupaHue 1 paclio3HaBaHUE KUCTIOPOIa. XUMHUYECKIEe
CBOMCTBA KUCJIOPO/Ia: B3aMMO/ICHCTBUE C METAIIaMU, HEMETAJUIAMHU U CJIOKHBIMU BEILIECTBAMHU.
[pumenenue kucnopoaa. KpyroBopor kuciopoaa B mpupo/ie.

Oxkcunpl. OOpa3oBaHre HA3BaHMIA OKCHIIOB TI0 MX opmyriam. CocraBiierue (popMyIT OKCHIIOB TT0 HX
HazBaHusM. [ IpeicTaBuTeNN OKCHIOB: BOJIA M YIVICKUCIIBIN ra3, HeranéHast U3BECTb.

Bonopon B npupozne. @usnyeckrie U XMMUYECKUE CBOMCTBA BOJIOPO/IA, €10 MOJTYYEHHUE U

MPUMEHEHHE.

Kucnorsl, ux coctaB u knaccudukarms. Maaukaropsl. Tabmuira pactBopumocta. CorstHast
Y CepHasi KUCJIOThL, X CBOMCTBA U MPUMEHEHHE.

Comm, ux coctaB 1 Ha3BaHUA. PacTBopuMOCTS coreld B Bofie. I IpencraBurenu comeit:
XJIOpH] HATpWst, KapOOHAT HATpHs, (hochaT KabISL

[TocrosiHHas ABoraapo. Kommyectso BemectBa. Momb. MosipHast Macca. KpaTtHbie €1MHHIIBI
M3MEpEHHs KOJIMYECTBA BEIIECTBA — MIJUTUMOJIb U KUJIOMOJIb, MUJUTUMOIIIPHAS ¥ KHJIOMOJISIpHAS
Macchl BELIECTBA.

Pacuérel ¢ HMCNONIB30BaHMEM MOHATHHA «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«TOCTOSIHHAsA ABOTaapo».

3akoH ABorazipo. MosspHbIii 006EM ra3000pa3HbIX BEIECTB.
OTHOcuUTeNbHAS MJIOTHOCTh OJHOTO T'a3aro APyromy.

KpaTtHble eauHMIBI HM3MEpPEHHS — MWUIMMOJSIPHBIA W KHUJIOMOJSIPHBIM 0OBEeMBbI
ra3000pa3HBIXBEIIECTB.

Pacu€rpl ¢ MCHONB30BAaHMEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00HEM Ta30BY», KIIOCTOSTHHAST ABOTAIpO».



Pacu€rel ¢ MCNONB30BaHMEM MOHATHH «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Bojsl B ipupojie. Pu3ndeckre U XUMHIECKUE CBOWCTBABO/IbI:
B3aUMOJICHCTBUE C OKCUJIAMHU.

OcHoBaHusA, uX cocTtaB. PacTBOpUMOCTh OCHOBaHUM B Boje. M3MeHeHHE OKpacKu
WHJUKATOPOB B IIENOYHOM cpene. IIpencraBurenu mienoden: TMAPOKCHIBI HATPUA, Kalus U
KaJIbLIUSL.

PactBoputens u pactBopéHHOE BemiecTBO. PacTBopel. PactBopenue. I mapatel. MaccoBast
JIOJIsl paCTBOPEHHOTO BeIlIEeCTBA. Pacuérhl, CBSA3aHHBIC C MCIIOJIb30BAHUEM IMOHATHUS «MaccoBas
JI0JI1 pAaCTBOPEHHOTO BEIIECTBAY.

JdeMoHcTpanun

* Omnpezenenne coiepKaHus KUCIOPOIa B BO3IyXE.

* [lomyueHue kuciIOpOJa Pa3IOKEHUEM IIEpMaHraHaTa Kajaus U IEPOKCUAA BOJOPOJA.
» CobOupaHue METOJOM BBITECHEHUS BO3yXa U BOJIBI.

* Pacno3naBaHue KHCIOpoaa.

» T'openue maraus, xenesa, yris, cepsl U hocdopa B KUCIOPOE.

*  Komiekuust OKCHUI0B.

» Ilomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIA.

* ['openue Bomopoaa.

* BsaumopgeiictBue Bonopozaa ¢ okcugom meau(Il).

*  KomteKuysi MUHEpaIbHBIX KUCIIOT.
* IIpaBuro paz0aBneHus CepOi KUCIOTHL
»  Komrekuus coneil.
 Tabnmiia pacTBOPIMOCTH OCHOBAHHI, KUCIIOT U COJIEH B BOJIE.
* Hekotopble MeTaIUThI, HEMETAUTBI M COSTMHEHUSI KOJIMYECTBOM BEIIeCTBa B 1 MOJIb.
*  Mopgenb MOJSIpHOTO 00BEMA Tra3000pa3HBIX BEIIECTB.
e Kortekims ocHOBaHMIA.
JlaGopaTopHbIe ONbITHI

12. TloMyTHEHME W3BECTKOBOM BOIbI MPH MPOITYCKAHUH YTJIEKUCIIOTO rasa.
13. TlomyuyeHnue BOIOpOAa B3aUMOJICUCTBUEM LIMHKA M COJISIHOM KUCIIOTHI.
14. PacniozHaBaHu€ KUCIIOT UHAUKATOPAMH.
15. M3MeHeHne OKpacK! MHIMKATOPOB B IIEJIOYHOM Cpeie.
16.  O3HakoMmJIeHHE C MIpenaparaMy JOMAITHEeW WM MIKOJILHOM alTeyKd — PACTBOPAMHU MEPOKCHIA
BOJIOPO/Ia, CITUPTOBOM HACTOWKHM MO/IA M HAIIIATBIPHOTO CIIHPTA.
IpakTuyeckue padoTbI
3. Tlomyuenue, coOrpaHye 1 pacro3HaBaHUe KHCIOPOIa.
4. Tlomyuenue, coOUpaHue 1 Paco3HABaHUE BOIOPO/IA.
5. IlpuroToBieHue pacTBOPOB COJIEH C X 33aHHON MacCOBOM JOJICH.
OcHOBHBIE KJIACCHI HEOPTAHMYECKHX COeTUHEeHMIt
O06o06mieHne cBeneHW 00 OKCHIAaX, MX KJIACCU(UKAIINU, HA3BAHUSX M CBOWCTBAX.
CriocoObI TIOITy9IeHMS OKCHJIOB.
OcHoBanus, UX KITaccu(uKalis, Ha3BaHUs U CBOiCTBa. B3anMoeiicTBue ¢ Kucioramu,
KHCJIOTHBIMHU OKCHJIaMU U COJIsIMU. PazniokeHne HepacTBOpUMBbIX OCHOBaHHUH. CrIOCOOBI
TOJTYYEHHSI OCHOBAHUH.
Kucnorsl, ux knaccudukanys u Hazanus. OOIIMe XUMIYECKUE CBOMCTBA KUCTIOT.
B3anmMoneicTBre KUCIIOT ¢ MeTalaMH. JEKTPOXUMUYECKUN  PsAJl HAPSHKSHUN
METAUIOB. B3anMonencTBre KUCIOT C OKCHIAMH METAaJUIOB.
B3auMopeiicTBre KUCIOT C OCHOBAaHUSAMM — PEaKIMs HeUTpanu3auuu. BzauMmoieiicTBrue KUcioT ¢
consimu. [TomydyeHre OECKUCIOPOIHBIX M KUCIOPOACOACPKAIIUX KUCIIOT.
Comn, ux wmaccudukanmss ©W CBOWCTBA. B3amMoneicTBue coleil ¢ MeTaIaMH,



0COOEHHOCTH THX peakinii. BzanumoericTBre comnel ¢ ComsMu.
['enetnyeckue paapl MeTaia U HeMeTasuia. ['eHeTrueckast CBA3b MEKIY KiacCaMu

HEOPTraHWYECKHUX BEIIECTB.
JlaGopaTopHbie ONBITHI

17. BzaumopeiicTBUE OKCH/IA KAITBIUS C BOJIOM.

18. TloMyTHEeHHE N3BECTKOBOM BOIBI.

19. Peakums HeTpanu3aluu.

20. Tlomyuenue runpoxcugamenu(Il) u ero B3anmMoaeicTBIE C KUCTIOTOM.

21. Paznoxenne runpoxcugame(ll) npu HarpeBaHuu.

22. BsauMozelcTBHE KUCIIOT C METAUIAMU.

23. BzaumopeiicTBUE KUCIOT C COJISIMU.

24. O3HaKOMJICHHE C KOJUICKIIHEH COJICH.

25. Bzammopetictue cynbgara memu(Il) ¢ xemnesom.

26. BsanMmoneicTBre coet ¢ COJISIMUL

27. T'enernueckas CBSA3b Ha IPUMEPE COSAMHEHUI MEIIH.

IMpakTnyeckne padoThl
6. Pertienrie SKCriepUMEHTATBHBIX 33/1a4.
Iepuoanyeckuii 3axoH u [lepuoanyeckas cucreMa XMMHYECKHUX J1EMEHTOB
. . MeHnaesieeBa U CTpOeHHE aTOMA
EctectBeHHbIE  cemelCTBA  XUMHUYECKMX  OJIEMEHTOB:  ILEJOYHBIC U
IIEJIOYHO3EMETIBHBIE METAILIBI, TalOTeHbl, HHEPTHBIE (O1aropoaHbie) ra3sl. AM(OTEPHOCTD.
AwmdoTepHble OKCUIIBI U TUIPOKCH IBL. KOMITIEKCHBIE COMH.
Otxpsitue 1. 1. MenaeneeBbiM [ lepronndeckoro 3akoHa u co3aanue uM [leproanueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI KaK (popMa CyIeCTBOBaHHSI XMMUUECKUX AJIeMEeHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUN
aroMoB. Jloka3aTenbCTBa CIOXKHOCTH cTpoeHHs: atoMoB. Ombitel Pesepdopna. [TnanerapHas monenb
CTPOEHUS aTOMa.

CocTaB aTOMHBIX siZIep: POTOHBI, HEUTPOHBI. OTHOCUTENBLHAS aTOMHAasg Macca. B3auMocBsi3b
MIOHATHH «IIPOTOHY, «HEUTPOH», «OTHOCUTENBbHASI aTOMHAS Maccay.

Muxkpomup. InekTpoHbl. CTpoeHHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB
NoNe 1-20. TlonsiTrie 0 3aBepIIIEHHOM 3JIEKTPOHHOM YPOBHE.

Mzotonbl. Dusumueckuii cMbicT  cuMBOJIMKK  [lepruommyaeckoit  cucteMbl.  CoBpeMeHHas
dopmymmpoka [lepromdeckoro 3akoHa. VI3MeHeHHS] CBOMCTB DJIEMEHTOB B MEPHOAAX U TPYIIIAX,
KaK (YHKITUS CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JJIEMEHTa-METa/lla M JJEMEHTa-HEMETalla M0 MX MOJIOKEHHIO B
[Iepuognueckorr  cucreme  xumuueckux  aneMeHToB /1. 1. Menneneena.

JleMoHcTpaLun
*  Pazmunpie hopMbI TAOTUI] IEPUOTIESCKOMN CHCTEMBI.
*  MonemipoBanue [IOCTPOEHHUS Ilepronuueckoi CHCTEMBI

. . Menneneena.
*  Mogenu aTOMOB XMMHYECKHX 3JIEMEHTOB.
*  Monenm aToMOB 3JIEMEHTOB 1—3-T0 EpHOIOB
JlabopaTopHbIe ONBITHI.
28. TomyueHne aM(pOTEpHOTOTHIPOKCHIAN UCCIICTIOBAHUE €r0 CBOMCTB.
Xumnyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu MoHHas xumudeckas
cBsi3b. MOHBI, 00pa30BaHHBIE aTOMaMU METAJJIOB
1 HeMeTauioB. CxeMbl 00pa30BaHMsl HOHHOM CBSI3U TSl OWHAPHBIX COCTMHEHUIA.

HoHnnble kpucTaiminyeckue pemeTky U pU3ndeckre CBOMCTBa BEIIECTB € 3THM

THIIOM peti€ToK. [loHsTHE 0 OpMYIIBHOIM SIMHUIIC BEIIIECCTBA.



KoBanentHast xummdeckas CBsi3b. ONEKTPOHHBIE U CTPYKTypHbIe ¢opmyibl. KopameHTHas
HeroJspHasi cBA3b. (CxeMbl 00pa3oBaHMSI KOBAICHTHOM CBS3M Ul OWHApHBIX COEIMHEHUM.
MornekyssipHble M aTOMHbIE KPUCTAUTMUECKUE PEIIETKA, W CBOMCTBA BEUIECTB C 3TUM THUIIOM
pEMETOK.

ONEeKTPOOTPULIATENBHOCTb.  Psii anekrpooTpuriatenbHOCTH.  KoBaneHTHass — mossipHast
XUMHYecKas cBs3b. Jumons. Cxembl 00pa30BaHMs KOBAJICHTHOW MOJSPHON CBSI3U Uil OMHAPHBIX
CoeMHEHUN. MOJIEKYIISIpHBIE M aTOMHBIE KPUCTAUTMYECKUE PELIETKH, CBOWCTBA BELLIECTB € 3THUM TUIIOM
PEIETOK.

Merajumueckasi XMMUYECKasi CBSI3b M METAUIMYECKass KpUCTaUIMdeckas pemérka. CBOHCTBa
BEIIIECTB C 3TUM TUTIOM peméToK. Equnas nmpupoga XUMHIECKUX CBSI3EH.

Crenenb okucienus. CpaBHEHHE CTENIEHM OKHUCIEHUsT M BasleHTHOCTH. llpaBmna pacuéra
CTETIeHEeH OKUCIIEHUS T10 (PopMyIIaM XUMIYECKHX COSIMHEHHH.

OKHUCIUTENEHO-BOCCTAaHOBUTENBHBIE  peakiuu. OrmpeneneHue CTEeNeHed OKHCIEHHs Ui
AJIEMEHTOB, 00pa3yIONMX BEIECTBA Pa3HbIX KIaccOB. Peakimu MOHHOrO oOMEHa W OKHCIUTEIHHO-
BOCCTAaHOBUTENbHBIE peakiuuu. OKUCIHUTENb U BOCCTAHOBUTENb, OKUCIEHHME W BOCCTAHOBJICHHE.
CocrapieHrie  ypaBHEHHH  OKHCIWTEILHO-BOCCTAHOBUTEIBHBIXPEAKIIMI ~ METOIOM  AJIEKTPOHHOTO
Oanaxca. JleMmoHcTpanuu

*  Buneo dbparmenTs! 1 criaiipl «IoHHASI XUMITIECKast CBSI3b ».

»  Komekuys BeIecTB ¢ HOHHOM XMMHYECKOH CBS3EIO.

*  Monen MOHHBIX KPUCTAUTMYECKUX PEIIETOK.

* Buneodparments u cnaiipl «KoBaeHTHAS XUMUYECKast CBSI3bY.

*  Komiekiys BemecTB MOJIEKYJIIPHOTO M aTOMHOTO CTPOCHHUSL.

*  Mopnem MONEKYJISIPHBIX M aTOMHBIX KPUCTAJUIMYECKHUX PELIETOK.

* Buneo dparmenTsI 1 criaiip! «MeTaiecKas XMMAYecKasi CBSI3bY.

»  Komnekius «MeTaibl ¥ CIDIaBbD».

*  BsaumopeiicTBrE IMHKA C CEPOM, COMSHOM KUCTIOTOM, X1opumoM Memu(Il).
* T'opeHue marnus.

*  BzanMozeicTBrEe XJIOPHOM U CEPOBOAOPOIHOM BOJIBL.

JlabopaTopHble ONBITHI
29. MzrotoBrieHne MOZIENH, WLTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBA3U



Coaep:xanue yueOHOI0 npeamera
9 kiace
IHoBTOpeHne u 060011IeHKE CBeIeHUId 110 Kypcy 8 Kiiacca

bunapupie coemuHenus. OKchbl coiieoOpasyromie ¥ HecosieoOpasyromme. [ uapOKCHIBL:
OCHOBaHWs1, aM(poTepHbIe, KUCTOTHL. CpeTHIE, KUCIIbIe, OCHOBHBIC COJIH.

O06o01mIeHne CBEICHUI 0 XUMUYECKUX peakimsx. Kimaccupukamms XUMHIECKUX PeaKIni
M0 Pa3TUYHBIM OCHOBAaHHUSM: COCTAaBy M YHCIY pEarupyrolmx W OOpa3yIOIIMXCs BEILECTB,
TeruioBoMy 3(QeKTy, HarpapiIeHUIO, W3MEHEHHIO CTENeHEH OKHUCIICHUsI SJIEMEHTOB, 00pa3yroIInX
pearupyroIume BemecTsa, gase, UCIoIb30BaHUIO KaTallu3aTopa.

[lonsiTHE O CKOPOCTM XUMHYECKOM peakuuu. DakTopbl, BIUSIOIIME HAa CKOPOCTh
XUMHUYECKMX PpEAKLMI: TpUpo/la pearupyrolMxX BEUIECTB, HX KOHIIEHTpalusi,  TEMIepaTypa,
IUIOIIa[b  CONPHUKOCHOBEHUs,  Haluuue KaranuzaTtopa. Karamus.

JdemMoHcTpanuu

. O3HakoMIIeHHE € KOJIIEKLMSIMU METAJUIOB U HEMETAUIOB.

. O3HaKOMJIEHHE € KOJUIEKLIMSIMU OKCUJIOB, KUCJIOT U COJIEH.

. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peakliy OT MPUPOJIbl PEArupYIOIIMX BEIIECTB. .
3aBUCUMOCTh CKOPOCTH XHMHMYECKOW PEaKIMKM OT KOHIEHTPAIMU PEearupyrolinx BEIIeCTB.
. 3aBUCUMOCTh CKOpOCTH XUMHUYECKON peakuumn OT  IUIOUIAJId CONPUKOCHOBEHMS
pearupyrommx BEeIIEeCTB (KKUIBSIIUMA CI0iD»). . 3aBUCUMOCTh ~ CKOPOCTH ~ XMMHUYECKOM  peakluu
OT TemIepaTypbl

pearupyroIMx BEILECTB.

JlabopaTopHble ONbITHI

L. BsanmopelictBre aMmMuaka v XJi0poBOIOpOA.

2. Peakimst HeWTpamzarmm.

3. Habmonenue teruioBoro 3¢ dexra peakiyy HenTpaan3alyHy.

4. Banmonetictre cepHoit Kuciotbl ¢ okeuioM meau (11).

3. PaznoxxeHue nepokcHa Boopo/ia ¢ MOMOIIIBIO KaTajiasbl KapToders

6. 3aBHCHMOCTh CKOPOCTH XMMHYECKOM PEAKIMH OT TIPUPOIBI PEarpyrONX BEIIECTB

Ha MpUMepe B3aUMOJEICTBUS PacTBOPOB THOCYIIb(aTta HaTpus M XJopuaa Gapus, THOCYIb(ara
HaTpWsl ¥ COJITHOM KUCIIOTBL

7. 3aBUCUMOCTb  CKOPOCTH ~XMMUYECKOM PEAaKLMU OT MpHUpOAbl METAUIOB IPH  HX
B3aNMOJICHCTBHH C COJITHOM KMCIIOTOM.

8. 3aBUCUMOCTb CKOPOCTM XMMHWYECKOW PpEaKLMKd OT NPUPOAbl KHUCIOT IIpH
B3aNMOJICHCTBHH UX C JKEIIC30M.

9. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH PEeaKIK OT TEMIIEpaTyphbL.

10. 3aBUCUMOCTb CKOPOCTH XMMHUUECKON PEAKIIMH OT KOHIICHTPAITIH.

11. 3aBUCHMOCTb  CKOPOCTH ~ XMMHYECKOM peakiM OT IUIOMAJH COHPUKOCHOBEHUS
pearupymoIuux BemecTB.

12. 3aBUCHMOCTb CKOPOCTH XMMHYECKOW PEAKLIMU OT KaTalnu3aTopa.

XumMuyeckue peakuuy B pacTBOpax IeKTpouToB [loHstne 00  2IEKTPOTUTHYECKON
JIMCCOIMAIIMU.  DNEKTPOIUTHI ¥ HEANEKTPOIUTHL. MeXaHu3M  JICCOIMAIMK  AJIEKTPOJIUTOB  C
Pa3MYHBIM XapakTepoM CBsi3H. CTereHb ANeKTPONUTHIeCKOl nucconnaniy. CHIIbHBIEC U Clladble
ANEKTPOJIUTHL.

OCHOBHBIC ~TIOJIOKEHUSI TEOPHM  AJIEKTPOIUTHYECKOH auccormanmui. Knaccupukanus
MOHOB U UX cBOHcCTBAa. KHUCIOTB, OCHOBaHUS U COJU Kak »MeKTpoymthl. Mx knaccuduxamms u
JIACCOLUALIMSL.

OOI11e XMMUYECKHEe CBOWCTBA KHUCIIOT: U3MEHEHHE OKPACKU MHAMKATOPOB,

B3aMMOJICHCTBHE C METAUIAMH, OKCUIAMU U THJIPOKCHIAMU METAJLIOB U COJISIMU.

MorekynspHble U MOHHBIE (MOJHBIE M COKpAIIEHHbIE) YPaBHEHUs PEaKIIUi.

XHWMHWYECKUN CMBICI COKPAIEHHBIX YPABHEHUM. Y CIOBUS NMPOTEKAHUS PEAKLIUN MEXIY
JJIEKTPOIMTAMHU 10 KOHLA. P11 aKTUBHOCTH METalIOB.



OOmme XUMHYECKHE CBOWMCTBA IIEJIOYEH: B3aMMOIEHCTBHE C KHCIOTAMH, OKCHIAMH
HeMeTauioB, comsiMu.  OOmue XUMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHHIA:
B3aMOJICHCTBUE C KUCIOTAMM, Pa3I0KEHUE IPU HarpeBaHUMU.

OO0mme XWMHUYECKHE CBOWCTBA CPEAHMX COJICH: B3aUMOJCHCTBHE C KHCJIOTaMH,
IIeI0YaMH, COJIIMH U MeTaJlIaMH. B3anMoaeiCcTBHE KHUCHIBIX COJIEH CO IIeT0UYaMM.

[unponus, kak 0OMEHHOE B3aMMOJICHCTBHUE COJIEH ¢ BOJOW. ['MaApONHM3 CONM CHUIBLHOTO
OCHOBaHUS W cnaboil KUCIOThl. ['Maponu3 comu cinaboro OCHOBAaHUS U CHUIBLHOW KHUCIIOTHI.
[IIxana pH.

CBolicTBa KHCJIOT,  OCHOBaHMH,  OKCHIOB M COJE€H B CBETE TEOPHUH
JIEKTPOJINTUYECKOM JUCCOLMALIUT U OKHUCJIUTETbHO-BOCCTAHOBUTENIbHBIX PEaKIIUM.
JdeMoHcTpanum.

. VcnpiTanne BemiecTB U UX pacTBOPOB HAIIEKTPOIPOBOIHOCTD.

. 3aBUCUMOCTBD 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALMH.

. JIBU>KEHME OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TI0JIE.

. Omnpenenenue xapakrepa cpelbl B PacTBOpax COJIEH.

JlaGopaTopHble ONbITHI.

13. Jucconmanus ciaObIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHON KHUCIIOTHI.
14.  V3MeHeHMe OKpacKu WHAMKATOPOB B KUCIOTHOW cpene. 15.Peaxuns
HEeUTpanu3aluy pacTBopa MENOUN pa3INYHbIMU KHCIOTaMH.

16. [Tonyuyenne ruapokcumamenu(ll) m ero B3amMoOAeHCTBHE C PA3NTMYHBIMHU
KHCJIOTaMH.
17. B3aumonelicTBue cuibHBIX KUCIOT ¢ okcuaom meau(Il). 18-

20. BzanuMogeicTBue KHUCIOT C METAIUIAMH.

21.  KayectBeHHas peakiys Ha KapOOHAT-HOH.

22. [Tonydenue cTyaHs KPEMHUEBOUW KUCIOTHI.

23.  KagectBeHHas peakiys Ha XJIOPHI-HIH CyJIb(haT-HOHBI

24.  H3MeHeHHE OKpacKU MHAMKATOPOB B IIEJIOYHOM CpPELE.

25.  BzaumogeiicTBHE LIENIOUEN C YTIIEKUCIBIM ra30M.

26. KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

27.  llomyuenue ruapoxcuaamenu(ll)u ero paznoxenue.

28. B3aumoneiicTBre kapOOHATOB ¢ KUCIIOTAMH.

29.  Ilomyuenue ruapokcuaaxenesa(lll).

30. BianmopeiictBue keneza ¢ pactBopom cyibdara meau(ll)

IIpakTHyeckune padoThl

1. CpoiicTBa KHCIIOT, OCHOBAaHHMI, OKCHIOB U COJEHd B CBE€TE TEOPUHU
BIEKTPOJIMTUYECKON AUCCOMALINA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN

HeMmeTasibl M UX COeMHEHUS

CrpoeHue aTOMOB HEMETAJIOB W HX MojoxkeHue B Ilepuommueckoit cucteme. Psij
ANEKTPOOTpHULAaTeIbHOCTU. KpucTamnnueckne pemeéTkn HEMETaIOB — IMPOCTHIX BEIIECTB.
Amnorponus u e€ npuuanHbl. U3UYecKre cBoWCcTBAa HeMeTaIoB. OO0MIHe XUMHUYIECKIE CBOWCTBA
HEMETAJUIOB: OKUCIIUTEIIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

l'anorensl, cTpoeHHe HX aTOMOB U MOJIEKYJ]. PUHMYECKHE U XUMUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTE€HOB B 3aBUCUMOCTH OT MX IOJIOKEHUS
B [lepuoamnueckoii cucreme. HaxoxaeHue rajioreHoB B MPUPOJIE U UX MOJIyUCHHE. 3HAYCHUE U
IIPUMEHEHNE TaJIOr€HOB.

l'anoreHoBoiOpOABI M COOTBETCTBYIOIIME KM KHUCJIOTHI: IUIABUKOBAs, COJISIHASA,
OpoMoOBOAOpOHAs, MOJOBOJOpoAHAasA. [anorenuasl. KadecTBeHHBIE peaklMd Ha TajJOTCHHI-



noHsl. [IpuMeHeHne coeiuHeH i raloreHOB U UX OMOJIOTHYECKas pOilb.

OO0mas xapakrepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone u e€ MosydeHHe.
AnnmorponHble MOAM(UKALMU Ccepbl M WX CBOMCTBa. XHMMHUYECKHE CBOWCTBA cepbl M €&
IIPUMEHEHUE.

CepoBoZIOpOIT: CTPOCHHE MOJIEKYIIbI, (PU3MUECKHE M XUMHYECKHE CBOKCTBA, IMONy4YEHHE U
3Hauenue. CepoBonopoaHas kucnota. Cynb(uabl 1 ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepri(1V), ceprricTas kucnora, cyibGuThl. KauecTBeHHas peakiys Ha CyJIb()HUT-HOH.

Oxcup cepoi( V1), ceprast kucnota, cyibdarel. Kpuctamoruaparel. KauecTBeHHas peakius
Ha cyJb(haT-uoH.

CepHast KWcioTa - CWIBHBIN 37eKTporuT. CBOMCTBa pa30aBICHHOM CEpPHOM KHCIOTHI, Kak
TUITMYHOW KHUCJIOTBI: B3aUMOJICUCTBHE C METAUIAMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHJIAMH,
OCHOBaHMSIMU M aM(pOTEPHBIMH THIPOKCHIAMH, COIsIMH. KadecTBeHHass peakius Ha Cyiabdar-
HOH.

OOmrass XapakTepuCTHUKa JJIEeMEHTOB VA-Tpymiibl. A30T, CTPOCHHE aroMa W MOJICKYIIBL.
dusnueckre U XUMUYECKHE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJE U ero OHoiorunyeckas
pOJIb.

AMMMaK, CTpOCHIE MOJICKYJTBI 1 (pr3HHIecKre CBOMCTBA. AMMHAYHAs BOJIA, HAIIATBIPHBIN CITHPT,
rUApaT aMMHuaka. JOHOpHO-aKIENTOpHBIM  MeXaHW3M  OoOpa3oBaHMS  KAaTHOHA  aAMMOHHSL.
BoccranoBurenbHble cBoicTBa aMmmuaka. Colli aMMOHUSI M X TIpuMeHeHre. KauecTBeHHas peakiyst Ha
KaTHOH aMMOHHSI.

Okcusibl a30Ta: HECOMe0Opa3yIoIIe U KUCIOTHBIE. A30THCTas KUCIIOTa M HUTPHUTHL. A30THAs
KHCJIOTa, €€ MOJTy4YeHre U CBoicTBa. Hurparsl.

®ocop, crpoenne atoma u amiorpormsa. Dochumpl. Dochun. Oxcun docdopa(V) u
optrodocdopnas kucnora. Dochater. Docdophbie ynoOpeHus. THCEKTHUITNTBI.

OOmras xapakrepucTka 31eMeHToB [V A-rpymmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, MPOCTHIX
BEIICCTB M COCJMHCHUI B 3aBHCHMOCTH OT IIOJIOKEHHS 31eMeHTOB B Ilepuommueckoii cucreme.
VYrnepon. AmnorporHbsle Momudukaimu: anmas, rpadur. AMOp(HbIA yIriepoa U ero copra: caxa,
aKTUBUPOBAaHHBIA  yroib. AgncopOums. Xumuueckue cBoMcTBayriiepoaa. Kokcoxummudeckoe
MPOM3BOJICTBO U €ro npoaykuusi. Kapousl.

Oxcupn  yriepona(Il):  cTpoeHne Momnekynbl, ModydeHHEe U ero cBoicTtBa. Oxcupg
yrnepona(IV): crpoeHue MoneKynbl, MOJy4eHHE M €ro CBOMCTBA. YroibHas kuciora. Comu
YTOJIbHOM KUCIIOTBI: KapOOHAThI U THpoKapOoHaThl. TexHuueckas ¥ nuuieBasi coaa.

Heoprannmueckne # OpraHMYecKHE BEILECTBA. YIIIEBOAOPOABL ~XWUMHYECKOE CTPOCHHUE
OPraHMYECKHX BELIECTB, KAK MOPSIIOK COETMHEHMS] aTOMOB B MOJIEKYJIE TI0 BaJICHTHOCTH.

Meran, 3TaH, Kak IpeleibHbIE YITIEBOAOPOIAbl. JTWIEH U aleTWIEH, KaK HENpeeIbHbIE
(HeHachIleHHBIe)  yriieBooponabl. ['openue  yrieBojoponoB. KauecTBeHHBbIE peakiuu Ha
HENPEENbHBIE COEUHEHNUS.

OTUIOBBIA CHIUPT, €ro INOJydYeHUe, IpUMEHEHHEe U (HU3HOJOTHYECKOe JICHCTBHE.
Tpéxaromuelii criupT rmnepuH. KauecTBeHHasi peaklids Ha MHOTOATOMHBIE CIIMPTBL. YKCYCHas -
TIPEZICTABUTENH KJTIACCa KAPOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B npupone. CHinIuabl U CUJIaH.
Oxcun kpemuusA(1V). KpemuneBas kucnora u e€ conu.

[IpousBonacTBo crexina M neMeHTa. IIpogykuusi CHIMKAaTHOM MPOMBIIUIEHHOCTH:
OIITUYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. OnTuueckoe BOJIOKHO.

Hewmeramer B mpupoze. @pakioHHas IEPErOHKA JKUIKOTO BO3IyXa KaK CHOCO0 MOTyYeHUS
KUCJI0pOJa, a30Ta, aprosa. [lomydenue gpocdopa, kpeMHus, Xj10pa, 1oAa. DIEKTPOIU3 pacCTBOPOB.

[lomyyeHue cepHOM KHCIIOTBL: CBIPbE, XUMH3M, TEXHOJIOTMUYECKAs CXEMa, METOJ KHIIAILETO
CJI0s1, IIPUHIMIIBI TETUI000MEHA, MPOTUBOTOKA U LIMPKyJsimu. OneyMm. [1pon3BoacTBo aMmmuaka: chipbE,
XHUMU3M, TEXHOJIOTYECKAs! CXEMA.

JeMoHcTpanuu

. Korexums HemeTauios.



® Mogaenu KPUCTAJUIMICCKUX peH_IéTOK HEMCTAJIJIOB! ATOMHBIC n
MOJICKYJISIPHBIC.

. O30HATOp ¥ PHHIIUIIBI €70 PaOOTHI.

. ['openne HeMeTalIoB - MPOCTHIX BELIECTB: cepbl, Pocdopa, APEeBECHOTO YTIIsl.

. OOpa31pl TAJIONCHOB - MPOCTBIX BEIIECTB.

. BzaumozeiicTBre raloreHoB ¢ METaIaMHU.

. BeitecHenue xyiopa GpoMOM KITH HOJIa M3 PACTBOPOB HX COJEH

. Komnekuust nprpoHbIX COSMHEHUH XJI0pa.

. B3aumozeiicTBue cepbl ¢ METAILIAMM.

. ["openue cepbl B Kuciopoie

. Komnekuust cybhUIHBIX py/I.

. KauectBeHHas peakiys Ha Cynb(uI-noH

. OGecrBeurBaHNE OKPAIIIEHHBIX TKAHEH 1 IIBETOB CEPHUCTHIM I'a30M.

. B3aumozeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

. OOyrnuBaHNe OpPraHMYECKUX BEHIECTB KOHIICHTPHPOBAHHOW CEPHOI KHCIOTOM.

. JHuarpamma «CocTaB BO3IyXa.

. Buneogparmentst u cnaiip! «l Itimasn 6azapbn.

. INonyuenue, cobrpaHie 1 paclio3HABaHHUE AaMMHAKA.

. Paznoxenne Ouxpomara aMMOHUSL.

. B3anmonelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

. I'openue uépnoro nopoxa.

. Paznoxenue HUTpaTa Kanvsi U rOpeHre JPEBECHOTO YTOJIbKa B HEM

. OO0pasibl TPUPOIHBIX coeMMHEHu dochopa.

. I'openue gochopana Bo3ayxe U B KUCIOPOJIE.

. [Nomygenue 6emoro gocdopa 1 UCHBITAHUE €r0 CBOMCTB

. Komneximst «O0pasiipl IpUpOIHBIX COSTMHEHUN YTIIEPOIay

. Iloprper H. . 3emmnckoro.  IlormomieHne — aKTMBUPOBAaHHBIM  YITIEM
pPacTBOPEHHBIX BELIECTB WJIU T'a30B.

. YcTpolcTBO MpoTHBOrasa.

. Mogem MoneKyI1 MeTaHa, 3TaHa, 3THICHA U aleTUICHA.

. BiaumoneiicTBre aTrIeHa ¢ OpOMHOM BOJION M PACTBOPOM TIEpMaHTaHATa KaJIHs.

. OOr1e XMMHIYecKUe CBOMCTBA KUCTIOT Ha TIPUMEPE YKCYCHOM KUCTIOTBI.

. KauecTBeHHast peakipisi HA MHOTOaTOMHBIE CITUPTHI.

. Komneximst «O6pasiibl IpUPOIHBIX COSTUHEHUI KPEMHUSD».

. Komnekimst crexna, KepaMuKu, IEMEHTA U U3JICTIMIA U3 HUX.

. Konnexumst npoyKiyy CUiIMKaTHON POMBIIIUIEHHOCTH.

. Bureo gparments! u caiiipl «I I[porM3BOICTBO CTEKIIA U [IEMEHTa)).

. Komnnexuust «I IpuponHble coeavHeHNs HEMETAILIOBY.

. BuneodparmenTst u craiip! « DpakiMoHHas TIEperoHKa >KHIAKOTO BO3IYXa

. Buneobparmentsl u cnaiinpl «llomydyeHue BoIOpona, KHCIOpPOJa U rajoreHOB
ANEKTPOIIUTUICCKUM CIIOCOO0OMY.

. Mopgenu anmnaparoB Jyis IPOU3BOJCTBA CEPHOM KUCIIOTBI.

. Mogenb KUmsero Ciosl.

. Mozernb KOJIIOHHBI CHHTE3a aMMHaKa.

. BuneodparmenTs! u craiipt «II[pon3BOCTBO CEPHOM KHUCTOTHD».



. Buneo gparmenTs! u cnaiiipl «I [pou3BOICTBO aMMUaKay.

. Komneximst «CpIpb€ 115 MOTyYeHUs] CEPHOM KHUCTIOTHDY.
JlabopaTopHBbIe ONBITHI

Pacrio3HaBaHue rajJoreHuI-uOHOB.

KauecTBeHHbIE peakiyy Ha CYIb(aT-HOHBL

KauecTBeHHas1 peakiyisi Ha KATHOH aMMOHHUSL.

XHUMHUUYECKUE CBOMCTBA a30THOM KHCIIOTBI, KaK JIEKTPOJINTA.
KauectBennpie peakiim Ha ocdar-noH.

[lomyuyeHne u CBOMCTBAYTOJIbHOMKHCIIOTHI.

KauectBeHHas peakist Ha KapOOHAT-HOH.

IIpormyckaHye yIiIeKUCIIoro ra3a 4epe3 pacTBOp CUIIMKaTa HaTpHsl.
HpaRanecxne padoTbl

I

N3y4ennie CBOMCTB COSIHON KUCTIOTBI.

N3yueHre cBOWCTB CEPHOM KUCIIOTHI.

[lonmyueHne aMMmuaka 1 M3y4eHHeE €ro CBOWCTB.
[lomyueHue yriekucnaoro ra3a i U3y4eHue ero CBOMCTB.

MeTaJle u ux coequHenns [lonoxenue merayuios B [leprionmueckoit cucreMe XMMHUUYECKUX
aemenToB JI. M. MenneneeBa, CTpoeHHE HX aTOMOB M KpUCTALIOB. Merammueckas CBA3b U
METAUIMYECKasl KpUCTAUIMYecKast pemérka. @DuU3nMyecKkue CBOMCTBA METALIOB: AJIEKTPO- U
TETIONPOBOHOCTh, OTPAXKAIOIAs CIOCOOHOCTD, MIACTHYHOCTh. CIiTaBbl YEPHBIE U I[BETHBIC.

Mertannsl Kak BOCCTAHOBUTENH. DJEKTPOXMMHUYECKHA DS HampsbkeHud. BzanMonelicTre
METAJIOB C HEMETAIIAMH, OKCHIAMH, KUCIIOTaMH, COJISIMU. ATTFOMHUHOTEPMHUSL.

CrpoeHre aTOMOB U TPOCTHIX BEIIECTB MIEJOYHBIX METALIOB. 3aBHCHMOCTh (DM3UYECKUX U
XMMHYECKHX CBOMCTB IIEIOYHBIX METAUIOB OT 3apsiioB sAep MX aTtoMOB. OKCUIIBI U TUAPOKCHIBI
LIEJIOYHBIX METAIOB, UX MOIY4YEHHUE, CBOMCTBA, IPUMEHEHNE. BayKHENIIIME COMM ILETOYHBIX METAILIOB,
VX 3HAUEHHUE B KMBOWU U HEKUBOM MPUPOJIE U B KU3HU YETIOBEKA.

CrpoeHrie aTOMOB M TPOCTHIX BEUIECTB IIECIOYHO3EMENbHBIX METAJIOB. 3aBUCUMOCTb
GB3UYecKUX U XMMHYECKUX CBOMCTB IIEJIOYHO3EMENIbHBIX METAUIOB OT 3apsiioB sep UX aTOMOB.
Oxkcuapl U THAPOKCUIBI IIETOYHO3EMENbHBIX METAUIOB, UX IMOJTyYeHHE, CBOMCTBA U MPUMEHEHHE.
Baxueiinmme comu nEnoYHO3eMENbHBIX METAUIOB, MX 3HAUEHHWE B TPHUPOJE W KHM3HU YEJIOBEKA.
KapOoHaTs! ¥ ruapoKapOOHATHI KaJIbITHSL.

KécTtkocTh BOMIBI: BpeMeHHas U mocTosiHHast. CriocoObl yCTpaHEHHUs BPEMEHHOM KECTKOCTH.
CrniocoObrycTpaHeHUANIOCTOSHHOMKECTKOCTU. VoHuThL. COoeMHEHUsT ~ MIOMHHUSL B TPHPOJE.
XUMHUYECKHe CBOMCTBa amoMuHMs. OCOOCHHOCTH OKCHA W THIPOKCHIA ATIOMUHHS Kak
am(oTepHbIX coenuMHeHHH. Baknelimme comu amoMmuHHS (XJI0pHI, Ccyibhar).OcoOeHHOCTH
cTpoeHuss aroma xene3a. JKeme3o B mpupone. Baxueimme pyasr okeneza. OKcuabl
runpokcunsl xene3a(ll) u xenesa(Ill). Comm xenesa(Il) u xenesa(Ill). OGHapyxkeHHE MOHOB
KaTHOHOB eJjie3a B pacTBOpE. 3HAUCHUE COCTMHEHUN Kee3a.

Koppo3usi xumMuueckass W 3JIEKTpOXMMHYECKas. 3allluTa METAJUIOB OT KOPPO3HUH.
Meramibl B Tipupojie: B CBOOOJHOM BHUJE W B BHJE COeIWHEHUU. [IoHATHE O MeTayuTyprum.
Uépnas u LIBETHAs METaJLLypPrus. [TupomeTaimyprusi, TUIPOMETAILIYPIHs,
anekTpoMmetauryprusi.  Jlomennsld mpomecc. IlepepaboTka yyryHa B cTaib. DIEKTPOJIN3
pacIuiaBoB.

B

JdemoHcTpanuu

. B3aumoneicTeue HaTpus, TUTUSA U KaJbLHs C BOIOM.

. ['openue HaTpus, MarHusi M >Kese3a B KUCIOPOJIE.

. Bcenpimika TepMUTHON CMECH.

. B3anmoneiicTBre cMecH MOPOIIKOB CEPhI U KEJE3a, IIMHKA U CEPBI.

® BSaHMOﬂeﬁCTBHC AJIIOMHHHA C KHUCJIOTaMU, IICJI0YaMH 1 BOHOﬁ.



. B3anmoneicTeue xkene3a U MEIU C XJIIOPOM.

. B3aumoneiictBue Meau ¢ KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOW M a30THOU
KUCJIOTOH (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM).

. Oxkpacka rmaMeHu COeIMHEHUSAMH HIEJIOYHBIX METAJIIOB.

. Oxpacka I1aMeH! COEUHEHUSMM IENOYHO3EMETbHBIX METAJUIOB .

. T"amenye n3BecTH BOIOH.

. [Tomyuyenue »kECTKOM BOABI B3aUMOJACHCTBHEM YIVIEKHCIIOIO C HW3BECTKOBOM
BOJOM.

. YcTpaHeHue BpeMEHHOM KECTKOCTH KUIISTUEHUEM U I00aBKOW COJIBI.

. YcTpaneHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.

. VoHUTHI ¥ IPUHIUT UX JEHCTBHA (BUACO(PPArMEHT).

. Konnekuns npupoaHbIX COETNHEHUH aTFOMUHUS.

. BuneodparmenTs! u cnaiinsl « OKCHIT TFOMUHUS U €70 MOAU(DUKAITUI.

. [Tonmyyenue aMmpOTEepHOro THIPOKCH/IA ATFOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.

. Komnexknusa «XuMuueckre NICTOYHUKHA TOKA.

. PesynpraThl JUIMTEIBHOIO JKCIEPUMEHTA II0 M3YYEHUIO KOPPO3UM CTaJbHBIX
W3/IeTMI B 3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.

. Boccranosnenue menu u3 okcunamenu(1l) Bogopomom.

. Buneodparments! u cnaiinsl «I[Ipon3BoacTBO UyryHau CTaImy.

. Buneo gparments! u cnaiinsl «M3nenus U3 yyryHa u CTainmy.

. Buneo ¢parmentst u cmaiigpl  «lIpou3BOACTBO  aIFOMUHUS.
JlabopaTopHbIe ONBITHI

39.  BsaumogeiicTBue xene3a ¢ pactBopom cyibhara meau(Il).

40. [Tonydenue U3BECTKOBOM BOJIBI M OMBITHI C HEM.

41.  Tlomyuenue ruapoxcunonxenesa(ll) u (I1).

42 KauecTBEHHBIE  peakIMM Ha  KaTHOHBI  JKele3a.
IIpakTnyeckne padoThl

6. [Tomydenue ecTKON BOJBI M CIIOCOOBI €€ YCTpaHEeHUSI.

7. Pemrenne sxcnieprMeHTanbHBIX 3a4a4 1o Teme «MeTtauiby.

XuMHuA M OKpY:KamoLas cpeaa

Crpoenne 3emuu: sAapO, MaHTUSA, 3€MHas KOpa, MX XHMHYECKHIl  COCTaB.
Jlurocepa u e€¢ xummuueckuil coctaB. Munepanbl. Pynsl. Ocanounsie mopojsl. IlonesHsie
uckonaemble. XUMHUECKUN cocTaB ruipocepbl. XUMUYECKUI cocTaB aTMOC(HEpHI.

HcTouHMKM ~ XMMHYECKOTO  3arps3HEHus  OKpyxkarmomell  cpeasl.  [obanbHble
JKOJIOTMYECKHUE  MpoOJeMbl  YeJIOBEYECTBA: MApPHUKOBBIA d3((EKT, KUCIOTHBIE JT0X[H,
030HOBBIE JIBIPBI. MeXayHapOIHOE COTPYIHUYECTBO B 00JIACTH OXpaHbl OKPY>KAIOLIEH Cpellbl OT
XUMHUYECKOTO 3arpsi3HEHUS. «3eNEHAsT XUMUSD).

JdemMoHcTpanuu

. Buneodparments! u cnaiinpl «CtpoeHue 3eMiid U €€ XUMHUYECKH COCTaBy.

. Kosnekuyst MEHEpaIoB ¥ TOPHBIX 1O POI.

. Komexkuyst «Pyzapl MeTamiony.

. Buneopparmentst  u cmaiinel «[7100anbHBIE  9KOJOTMYECKHE MPOOJIEMBI
4eJI0BEYECTBAY.

JlaGopatopHbie

onbIThI 43. M3yueHue rpaHura.

O0001IeH1e 3HAHMIA TI0 XMMHUH 32 KYPC OCHOBHOM HIKO0JIbI. CTPOEHHE aTOMa B COOTBETCTBUN
C TMOJOXKeHHeM XuMudyeckoro snemeHta B [lepmommueckoit cucreme. CTpoeHue BelECTBa:
XUMHUYECKasl CBS3b U KPUCTATMIECKUE PEIIETKH. 3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU



NPOCTBIX BEIIECTB (METAJUIOB, HEMETAUIOB, OJAropoJHBIX Ta30B) OT TMOJIOXKEHUS SJIEMEHTOB B
[leprnognueckoii cructeMe. TUITOOTHST HEOPraHMYECKNX BEIIECTB, ACJICHUE UX HA KJIACChl M TPYIIHIL.
[IpencraBurenu.

[TpusHakn ¥ ycCIOBUS IPOTEKAHHWS XMMHYECKHUX peakuuil. THUIOIOrus XUMHUYECKHX
peakuuii 10  pa3IMuHbIM  OCHOBaHWSM. Peakipin  noHHOro  oOmeHa.  OKHCIMTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINH.

XUMHYECKUE  CBOMCTBA  IIPOCTBIX  BEILECTB.  XapakICpHblE  XMMUUYECKHME  CBOWCTBA
CoIe00pa3yroIMX OKCHIIOB, THUAPOKCHIOB (OCHOBAHHWM, KUCIOT W aM(OTEpPHBIX THIAPOKCHIOB),
coJiei.



TemaTuueckoe INJIAHUPOBAHUE IO XUMHUHU B 8 kJacce

Ne i/t

Tema ypoka

Koim-Bo
JacoB

Buabl yueOHo# 1eSITeJIbHOCTH, BOCIUTATEIbHbIH MOTEHIIHAJ

HauyaabHble NOHATHA U 3aKOHBI XHMHH

204.

GbopMHpPOBaTH OTBETCTBEHHOTO OTHOMICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYaroOMmMXCS K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMHM K OOYYCHHIO W TIO3HAHWIO, OCO3HAHHOMY
BBIOOPY M MOCTPOCHHIO JabHEHIIIeH HHAMBHIYaIbHON TPACKTOPHH 00pa3oBaHus Ha 0a3e OPHEHTHPOBKU
B Mupe mnpodeccuii U NpoPeCCHOHATBHBIX MPEINOYTCHUH, ¢ YYeTOM YCTOHUYUBBIX TO3HABATEIBHBIX
HHTEPECOB, a TaKKe Ha OCHOBE (DOPMHUPOBAHHS YBAXKUTEIHHOTO OTHOIICHUS K TPY/Iy, Pa3BUTHS OIbITA
YYacTHs B COLMAIBHO 3HAYMMOM TPY/IC;

Cozoarom 6nazonpusmuule YCi08Us O PA3GUMUSL COYUATIbHO SHAYUMBIX OMHOULEHUL 00YYAIOWUXC, U,
npesicoe 6ce20, KaK YEHHOCMHbIX OMHOWEHUN: K mpyoy KAaK OCHOBHOMY CNOCOOY OOCMUINCEHUS.
JHCUBHEHHO20 ONA2ONONYYUSL YENIOBEKd, 3A/02Y €20 YCHeUH020 NPOPECCUOHAIBHO20 CAMOONPeOeseHUs. U
OWYWEHUsL YBEPEHHOCMU 6 3A6MPauiHeM OHe, K 300P06bl0 KaK 3a102y 001200 U AKMUBHOU IHCU3HU
YeN08eKd, €20 XOpouLe2o HACMPOCHUS. U ONMUMUCTIUYHO20 6321804 HA MUp;

K OKPYHCAIOWUM JIHOOSIM KaK 6€3YCL08HOU U AOCONOMHOU YEHHOCMU,

KAK — PABHONPABHLIM — COYUANBHBLIM — NAPMHEPAM, C  KOMOPbIMU — HEOOX0OUMO — 8bICMPAUBAND
000podiceramenvhvie U 83aUMON0O0ePIHCUBAIOWUE OMHOULEHUs, Oaloujue 4el08eK)y padoCmb 00ujeHus U
noseosowUe usbe2ams 4yecmea 00UHOYeCmad;

Ponb XUMUH B
JKA3HU YeI0BeKa

XUMUU SIBJIIFOTCSL BELIECTBA, UX CBOMCTBA M HX
MIPUYUHHO-

OOBSCHATS, 91O peIMETOM M3YYCHHUS
npeBpainieHus. Pa3nnyare Tejda W BellecTBa, BENIECTBA M MaTepHaibl. Y CTAHABIMBATH
CIIEICTBEHHBIC  CBS3HM MEXKIY CBOMCTBAMH BEIIECTB U X MPUMEHEHUEM
XapakTepHu30BaTh MOJIOKUATEIFHYIO U OTPULIATEIFHYIO POJIb XMMUH B )KU3HU COBPEMEHHOTO OOIIECTBA.
ApPryMEeHTHpPOBaTh CBOE OTHOIIEHHE K XeMO(HInu U XxeMopoOuu

Metonanl
XUMUH

HU3YUYCHUA

XapakTepu3oBaTh ~ OCHOBHBIC  METOJBI U3yYCHHs €CTECTBEHHO-HAYYHBIX JUCITUTIINH.
[TpuBOIUTH TPUMEPHI MATEPUATHHBIX M 3HAKOBBIX HIIU CUMBOJIBHBIX MOJICIICH, UCIIONIE3YEMbIX Ha ypOKax
bu3nkn, OMOJOTUH U Teorpaduu.

Cobupampb 00bEMHBIC U MAPOCTEPIKHEBBIC MOJICIA HEKOTOPHIX XUMHUYECKHIX BEIICCTB

ArperaTHblie
COCTOSIHMSI BEIIIECTB

PaznuuaTh TpHM arperaTHbIX COCTOSHHS BEIIGCTBA. YCTAaHABJIMBAaTh B3aUMOCBS3M MEXKIy HUMH Ha
OCHOBEC B3aMMHBIX HCpGXOI[OB.

WnmoctprpoBaTh 3TH HepeXxo sl TpuMepamMu. Ha0mronath XUMHYECKUI SKCIIEPUMEHT M JI€JIaTh BBIBOIBI
Ha OCHOBE HaOJIIOIEHUI

[TpakTuueckas pabota

PaGorate c nmabopaTopHbIM 00OpYAOBaHHWEM M HArpeBaTENbHBIMH  MPHOOpaMHU B COOTBETCTBUHU




1 Jomarnania
9KCIIEPUMEHT |

C TpaBUJIaMH TEXHUKHU O€3011aCHOCTH.

BbImonHATe mpocTeiiiine MaHMIYJSIUM ¢ Ja0opaTOpHbIM BbINONHATE Oe30macHble B JIOMAIIHUX
YCIIOBUSIX OKCIIEPUMEHTHI, IPOBOJUTH HaOMoneHus 3a ropeHueM cBeud OdopmisiTe OTYET O
IpOJIeIaHHON padoTe C CHOIB30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMUHU

duznueckue
SIBJIEHUS B XUMHUH

Paznuyarh Qusnueckre U XUMHUYECKUE SBJICHUS, YUCThIE

BemiecTBa U cmecu. Kimaccugunuposats cMmecu.

[IpuBOoANTE MNpUMEpPHl CMECEH PA3IUYHOIO arperaTHOro COCTOSHHA.

YcraHaBiIMBaTh MPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXAY (PU3MYECKMMM CBOWCTBAMH BEIIECTB CMECH U
crioco0amMM UX pas3zieeHusl. Pa3znnuate MX, OIMCBHIBATh U XAPAaKTEPHU30BaTh IPAKTUYECKOE
3HAYCHHUE.

[IpakTrueckas pabora
No2 Ouuctka
MMOBAPEHHOM COJIU

PabGortate ¢ maGopatopHbiM 000pYIOBaHHEM U HarpeBaTeJbHBIMH  NPUOOpaMH B COOTBETCTBUH
C MpaBUJIaMH TEXHUKH OE30MaCHOCTH.

BremmonnsaTe  mpocreiinime npuéMbl O0OpaIieHusi ¢ Ja0OpaTOPHBIM  000PYIOBAaHHWEM: BOPOHKOM,
(GUIBTPOM, CHUPTOBKOH.

Habmogate 3a CBOWCTBaAMHM BEUIECTB W SIBICHHUSIMH, TIPOUCXOISIIUMHE C BEIIECTBAMH.

OnwuceiBaTh XUMHUYECKHH 3KCIIEPUMEHT C IOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
Jlenath  BBIBOJBI MO pe3yJIbTaTaM NPOBEAEHHOTO IKCIIEPHMEHTA

ATOMHO-
MOJIEKYJISIPHOE
ydueHue. XUMUYECKUE
JJIEMEHTBI

OOBACHATD, YTO TAKOE XUMUYECKUN FJIEMEHT, aTOM, MOJIEKYJIa, aJUIOTPOIIUS, UOHBI.

PaznuuaTe mpocThie W CI0KHBIE BEIIECTBA, BEIIECTBA MOJEKYJSIPHOIO M HEMOJIEKYJSPHOIO CTPOCHHS.
YcraHnaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTABOM MOJEKYJ M CBOMCTBAMH aJUIOTPOIHBIX
Moar(UKaIKA Kuciaopoaa. PopMyaIupoBaTh OCHOBHBIE TIOJIOKEHHSI aTOMHO-MOJICKYJIIPHOTO YUCHHUS

3HaKM  XUMHYECKHUX
3JIEMEHTOB.
[Tepnoanueckas
TaOJIMIlAa XUMUYECKHUX
anementoB  J[. W
Menneneena.

Ha3biBaTh 1 3anMCBIBATh 3HAKM XUMUYECKUX JIEMEHTOB.
XapakTepu3oBaTh MH()OPMAIHIO, KOTOPYIO HECYT 3HAKH XMMHUYECKHX 3JIEMEHTOB.
OnwuceIBaTh CTPYKTYpPY TaOMUIbl XUMUYecKux 31emenToB /1. . Menneneena.

OOBSICHATE STUMOJIOTHYECKHE HaJaja Ha3BaHWM XUMWYECKHX 3JIEMEHTOB M UX OTJIEIBHBIX
TpyIiL.

PaznuuaTth  KOpPOTKOMEPHOAHBIM M JJIMHHOMEPHOAHBIM BapuaHThl [lepuonnueckoit cucremst JI. U.
Menneneena

3HaKM  XUMHUYECKHX
9JIEMCHTOB.
[Iepuonnueckas
Ta0JIMIa XUMHUYECKHAX
snemenTop JI. W

Ha3biBaTh 1 3an1MCBIBATh 3HAKM XUMUYECKUX JIEMEHTOB.

Xapaktepu30BaTh HH)OPMAIHIO, KOTOPYIO HECYT 3HAKH XMMHYECKHX JJIEMEHTOB.

OnwuceIBaTh CTPYKTYpPY TaOnUIbl XMMHUYEeCKUX 31eMeHToB [I. Y. Menneneena.

OOBsCHATD TUMOJIOTHUECKHE Hayvaja Ha3BaHUN XMMHMYECKUX 3JIEMEHTOB U UX OTAEIbHBIX
Ipymil.




Menneneena.

Paznuuate  KOpOTKONEPHOAHBIM W JUIMHHOINIEPUOAHBIM BapuaHThl llepronnyeckont cucremsr . U.
Meneneena

10 XUMUYECKUE OTobOpakaTh COCTaB BEIIECTB C MTOMOIIBIO XUMHUECKUX (POPMYIL.
(hopMyIibI Paznuyath uHAEKCH U KO GUITUEHTHI.
Haxomuth OTHOCHTENBHYIO  MOJIGKYJSAPHYIO  MacCy BEIIeCTBAa M MAacCCOBYIO JIOJIF0 XUMHYECKOTO
3JIEMEHTa B COCIMHEHHH.
TpancnupoBaTs WHGOPMAIHIO, KOTOPYIO HECYT XUMHUECKHE (OPMYIIBI
11 XUMUYECKUE OTto0pakaTh COCTaB BEUIECTB C MOMOIILI0 XUMHYECKUX POPMYII.
hopmytbr Paznuuare uHIEKCH U KOADPHUITUEHTHI.
Haxonutb OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JOJIF0 XUMHUYECKOIO
3JIEeMEHTa B COCTUHEHUH.
TpancaupoBaTh UHGOPMAIMIO, KOTOPYIO HECYT XMMHUYECKHE (DOPMYIIbI
12 Banenrnocts OOBSICHATD, UTO TAKOE BAJEHTHOCTb.
[Tonumats OTpaX€HUE  TMOpPsSAKAa COCAMHEHUS aTOMOB B MOJIEKyJaX BEHIECTB IOCPEICTBOM
CTPYKTYPHBIX (hOPMYIL.
YMetb COCTaBIATh (OPMYJIBI COSAMHEHUN 0 BAJCHTHOCTH U OMPEICNIATh BAJICHTHOCTD dJIEMEHTA
1o opmyse ero coeiMHEHUs
13 BaneaTHocTh OOBACHSITD, UTO TAKOE BAJIEHTHOCTD.
[Tonumars OTpaKEHHE  TOpSAJKAa COEIWHEHUS aTOMOB B MOJIEKyJaX BEUIECTB IOCPEICTBOM
CTPYKTYPHBIX (hOpMYII.
YMeTs  cocTaBnsATh  (OpMyNBl COEAMHEHUN MO BAJIEHTHOCTHU U OINPEAEATh BAJIEHTHOCTDH 3JI€MEHTa
1o (opmyIie ero coeTMHEHUS
14 XuMuyeckue XapakTepru3oBaTh XUMHUYECKYIO pEakIuilo U €€ YYacTHHUKOB (peareHTbl W NPOAYKTHI PEeaKiuu).
peakiuu. [IpusHaku u OrnuchIBaTh NMPU3HAKYU U YCIOBUS TEUCHUSI XUMUYECKUX PEAKITUH.
yCIIOBUS 170'¢ Paznuyate  9K30TepMHUYECKHE U JHIOTEPMHUYECKHE PEaKIUH.
MPOTEKAHUS COOTHOCUTh peaklUuh TOPEHUS M HSK30TEPMUUYECKHE PEaKIUH.
Hab6nronate 1 onmchiBaTh XUMUYECKHH SKCIIEPUMEHT C TIOMOIIBIO PYyCCKOTO (POAHOTO) SI3bIKA M A3bIKA
XUMHH
15 3aKkoH COXpPaHEHUs TpanciaupoBaTh HHPOPMAINIO, KOTOPYIO HECYT XUMHUECKHUE YPaBHEHUSI.
MaccChl BEILIECTB. DKCIEPUMEHTAITBHO MOATBEP)KIATh CIIPABEIJIMBOCTh 3aKOHA COXPAHECHHSI MACChI BEIIIECTB
XUMUYECKUE
ypaBHEHUS
16 3akoH COXpaHEHUs @opMyIMpPOBATh 3aKOH COXpaHEeHHsi Macchl BemiecTB. (CoCTaBisiTh Ha €ro OCHOBE XHUMHUYECKHE




Macchbl BEILECTB. ypaBHeHus. TpaHncnupoBaTh HHPOpPMALIHIO, KOTOPYIO HECYT XUMUYECKUE YPaBHEHUSI.
XuMunyeckue OKCIIEpUMEHTAIIBHO MOATBEPKAATH CIIPABEAIUBOCTD 3aKOHA COXPAHEHUsI MAaCChl BELLIECTB
ypaBHEHUs
17 Tumer  xumuueckux | / Knaccuguyuposamo xumMudeckue peakuy MO MPU3HAKY YHCIA M COCTaBa PEareHTOB U MPOIYKTOB.
peakuuit Xapaxkmepuzoéams PONb KaTaau3zaTopa B MNPOTEKAHUU XUMUYECKOW peakiuu.
Habniwooams n onucviéams XUMUYECKHNA 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJHOrO0) sI3bIKa M SI3bIKa
XUMHH
18 Tunbl  xumuueckux | / Knaccugpuyuposams XuMudeckue peakivu 1O TPU3HAKY YHCIA U COCTaBa PEareHTOB U MPOIYKTOB.
peakuui Xapaxmepuzoéams POIb KaTaau3aTopa B IPOTEKAHUU XMMHUYECKOW PEaKLUu.
Habnooams u onucviéams XUMAYECKUIN IKCIIEPUMEHT C TIOMOIIIBIO PYCCKOTO (POIHOTO) sI3bIKA M SI3bIKA
XUMHH
19 [ToBTOpEHME U 1 Knaccuguyuposams xuMudeckue peakuy MO MPU3HAKY YUCIA M COCTaBa PEareHTOB U MPOIYKTOB.
00001IEHNE TEMBI. Xapaxmepuzoéams poJIb KaTalu3aropa B IPOTEKAHWU XMMHUYECKON pEaKLUU.
ITogroroska K Habnooams 1 onucviéams XUMUYECKUIN SKCIIEPUMEHT C TIOMOILBIO PYCCKOTO (POAHOIO) sA3bIKA U S3bIKA
KOHTPOJIbHOM XUMHH
pabote ®opMyIuMpoBaTh 3aKOH COXpaHEHHs Macchl BewecTB. COCTaBisATP Ha €ro OCHOBE XUMHUYECKHE
YpaBHEHUS.
20 KonTponbHast pabota | 1 Buvinonname TeCThl U yIpaXXHEHUs, peuiams 3a1a4u 1o TEME.
1 «HauanbHble 1Iposooums O1IeHKY COOCTBEHHBIX JIOCTH)KEHUN B YCBOSHUU TEMBI.
NOHATHUA M 3aKOHBI Koppexmupoeams cBoU 3HaHUS B COOTBETCTBUU C INITAHUPYEMBIM PE3YJIbTaTOM
XUMUI»
Baxueiimue npeacraButeau | DopMUpoBaTh OCHOBBI POCCUMCKON I'paX1aHCKON MAEHTUYHOCTH (IIaTPUOTH3M, yBaxkeHue Kk OTeuecTBy,
HEOPraHU4eCKUX BEIIECTB. | K IPOLIUIOMY U HACTOSIIEMY MHOIOHAlMOHAJIBHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J0JIra
KoimmyecTBeHHbIC nepen PonuHol, uneHTHduKanus ce0s B KadecTBe TpakaaHWHa Poccuu, CyOBEKTHBHAS 3HAYMMOCTh

oTHOIIeHusI B xumuu (184)

UCTIONB30BAaHUSI PYCCKOTO f3bIKa M SI3BIKOB HapoaoB Poccuu, oco3HaHWe M OUIYLIEHHE JIMYHOCTHOM
COTMPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHMe AITHUYECKOW MPHUHAIICKHOCTH, 3HAHUE
UCTOPHH, SI3bIKA, KYJIBTYPhI CBOETO HApOJa, CBOETO Kpas, OCHOB KyJIbTypHOTO Hacieausi HapoJoB Poccuu
U yeinoBedyecTBa (MJAEHTUYHOCTh 4YEJIOBEKA C POCCUNCKONM MHOTOHAIMOHAJIbHOW  KYJIBTYpOIl,
COMPHUYACTHOCTh UCTOPUHU HAPOIOB U TOCYIaPCTB, HAXOAUBIIMXCS HA TEPPUTOPUHN CoBpeMeHHoM Poccun);
(hopMHUpOBaHWE WHTEPHOPHU3ALUS TYMAHHCTUYECKHX, NEMOKPATHYECKHX W TPAJAUIUOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO poccHiickoro obmecTBa. OCO3HAHHOE, YBaXUTEIbHOE U J00poXkKenaTeabHOe
OTHOILIEHNE K UCTOPUH, KYJIbTYPE, PEIUTUH, TPAJAULIUAM, S3bIKaM, [ICHHOCTSIM Hapo10B Poccun u Hapo10B
MUDpA.




Cozoaiom Onazonpusmmuvie yciosus Os pa3eUmus COYUANIbHO 3HAYUMbBIX OMHOWEHUU 00Y4alowuxcsl, u,
npesicoe 6ce2o, KAK YEHHOCMHbIX OMHOWIeHUL: K mpyo0y KaK OCHOBHOMY CHOCODY OO0CMUICEHUs
JHCUBHEHHO20 OJIA2ONONYYUs YeN0BeKd, 3a102) €20 YCNeUH020 NPOoPecCUOHANbHO20 CaMOOnpedeneHus U
OWyWeHUs YBepeHHOCMU 6 3a8mpauiHem OHe, K 300p06bl0 KAK 3anocy 00420U U AKMUBHOU IHCU3HU
YenoseKd, e20 Xopouie2o HACMPOEeHUs U ONMUMUCTIUYHO20 83211504 HA MUp;

21 Bosnyx u ero coctas XapakTepru3oBath OOBEMHYIO JIONIF0 KOMIIOHEHTa TaKOW MPHUPOIHOW Ta30BOM CMecH, KaK BO3IYX, U
paccumuThIBaTh €€ M0 00BEMY ITON CMeECH.
OnuceiBaTh OOBEMHBIM COCTaB aTMOC(HEPHOrO BO3AyXa W TIOHMMATh 3HAYEHHE IOCTOSHCTBA ATOTO
cocTaBa JJisl 3/10pOBbs

22 Kucnopon XapakTepru30BaTh 030H, KaK aJZIOTPOITHYIO MOTU(PHUKAILIUIO KHCIOPO/Ia.
OnuceiBaTh (QU3MYECKUE W XUMHYECKHE CBOWCTBA, IMOJIyYeHHE M TPUMEHEHHEe KHCIopoJa C
UCTIOJb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMUH. Y CTAaHABIUBATH MIPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXAY (PU3NYECKUMH CBOMCTBAMHU KHUCIOPOAA M CIIOCO0aMH €ro COOUpaHusl.
[IpoBoauTh, HAOMIOMATH W OMHCHIBATE XHMHUYECKUH DSKCIEPUMEHT IO TOIYYCHHIO, COOMpaHUIO U
pacro3HaBaHUIO KUCIOPOJa ¢ COOII0ICHHEM MPaBuil TEXHUKH 0€3011acHOCTH

23 [IpakTuyeckas pabota PaGorare ¢ mabopaTopHbIM 000pYyIOBaHMEM W HarpeBaTEIbHBIMH NPUOOPaMH B COOTBETCTBHH

Ne3 C TpaBUJIaMH TEXHUKHU 0€30M1aCHOCTH.

Brimonnsate mnpocteitiine mpuémbl  0OpalieHus ¢ m1abopaTopHBIM  O0OpYyIOBaHUEM: COOHMpATh
npuOop JJs MOJY4YeHHUs Ta30B, MPOBEPATHh €0 Ha FePMETUYHOCTh M HCIIOJIb30BATH JUIS IMOJyYEHUs
KHCJIOPOJa.
CobupaTh KHCIOPOJ METOJOM BBITECHEHHS BO3yXa U PaclO3HaBaTh €ro.
HaGmronate 3a CBOMCTBaMH BEIIECTB U SIBIICHUSIMU, IIPOUCXOISAIIUMU C BEIIECTBAMHU.
OnuceiBaTh  XMMHYECKHH  SKCIEPUMEHT ¢  MOMOUIbIO €CTECTBEHHOr0 (PYCCKOIO WM POJHOTIO)
SI3BIKA U SI3bIKA XUMHUH.
CocTaBnath OTYET MO pe3yibTaraM MPOBEJCHHOTO SKCIEPUMEHTA

24 Oxkcuasl BreiaensTs CyliecTBEHHbIE MPU3HAKU OKCHJIOB.
JlaBaTh Ha3BaHUS OKCHAOB MO ux ¢opmynaM. CocTaBisiTh (HOPMYJBI OKCHIOB IO WX Ha3BaHHUIM.
XapakTepru30BaTh TAaKUX MPEACTABUTEIICH OKCHIOB, KaK BOJA, YIIICKUCIIBIN T'a3 M HerameéHas U3BeCTh

25 Bonopon Xapaxmepuzogams CcOCTaB MOJEKYNbl, (U3NYECKUE U XUMUYECKHE CBONCTBa, TMOJYy4YeHHE U

MIPUMEHEHHE BOAOPOA.

Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBS3U MEXKIY (GU3NYECKMMHU CBOWCTBAMH U CIIOCOOaMH
COOMpaHUsS BOJIOPO/IA, MEXKIy XHMHUYCCKHMH CBOHCTBAMH H  €TO

IIPUMEHEHUEM.




Ilposooums,  mabarwOoamv W ONUCLIBAMb XUMHUYECKHN HKCIIEPUMEHT o MOy YEHHUIO,
COOMpPAHHUIO Y PacloO3HABAaHUIO BOJOPO/AAa C COONIOJIEHUEM TPABHII
TEXHUKU 0€30ITaCHOCTH.

26 [IpakTudeckas pabota PaGorats c 1abopaTOpHBIM o0opyaoBaHEM U HarpeBaTeIbHBIMU npubopamMu B
Ne4 COOTBETCTBUM  C NPaBUJIAMU TEXHUKH 0€30MacHOCTH.
BrimonusaTs mpocTeimme MIPUEMBI oOparteHus ¢ mabopaTopHbIM  00OpYJAOBaHUEM:
cobupate TpHOOP UISI TIONYYCHHsS] Ta30B, TIPOBEPATH €r0 HA TEPMETUYHOCTHh M WCIIOJIB30BAThH IS
MOJIy4eHHUs] BOAOPO/A.
Colupath BOJIOPOJ METOJAOM BBITECHEHHUS BO3[yXa U PACIIO3HABATH €rO.
HabGmromate 3a cBOMCTBaMH BEIIECTB U SBICHUSMU, IPOUCXOISAIINMHE C BEIIECTBAMH.
OnuceiBaTh  XUMHUYECKHM  OKCIIEPUMEHT €  MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POIHOTO)
SI3BIKA U SI3bIKA XHMHUU.
CocTtaBiaTh OTUYET MO pe3yJabTaTaM NPOBEIACHHOTO YKCIIEPHUMEHTA
27 Kucnorst AHnanuzuposams COCTaB KUCIOT.
Pacnosnasams KUCIOTHI ¢ TOMOILBIO UHIUKATOPOB.
Xapakmepuzosams TpeNCTaBUTENEH KUCIOT: COJSIHYIO U CEPHYIO.
Ymems xapaktepuzoBaTh paCTBOPUMOCTb COEAMHEHUN C MOMOIIBIO TaOJIUIbI PACTBOPUMOCTH.
Yemanasnueams  NPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXKAY CBONCTBAMU COJITHOW W CEPHOM KHUCIOT U
00JacTIMU UX PUMEHEHHS.
Oco3nasams HE00X0TUMOCTh COOJTIOICHUS MPaBUJI TEXHUKU 0€30MacHOCTH MpHu padboTe ¢
KHCJIOTaMU
28 Comu Xapakmepuzosams CONM  KaK TMPOAYKTHl 3aMEIICHUS
BOJIOPOJIa B KUCJIOTE HAa METAIL.
3anucwvieams HOpMyIBI CONEH MO BAJICHTHOCTH.
Ha3zvieamw conu o popmymam.
Hcnonvzoeame Tabnuily pacTBOPUMOCTH ISl XapaKTEPUCTUKU CBOMCTB COJICH.
1Iposooums pacuéTsl 1o Gopmysam conei
29 KomnuectBo ObvsacHamy, 4YTO TaKOE KOJWYECTBO BEIIECTBA, MOJIb, IOCTOSIHHAS ABOTraapo, MOJIsIpHasl Macca.
BEIIECTBA Pewamy 3anaun C  HCMOJb30BaHHEM TMOHITHH «KOJIUYECTBO BEIIECTBA», «MOIIIPHAs Maccay,
«TOCTOsTHHAsT ABOTaJIpo
30 MonsipHbIii 00BeM Obvsacuams, UYTO Takoe MOJSPHBIA 00BEM  Ta30B, HOPMaJIbHBIE YCIOBHS.
ra3000pa3HbIX Pewams 3amaun ¢ UCTIOIB30BAHUEM TIOHITHH «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
BEIIECTB 00BEM ra3oBy, KIOCTOSIHHASL ABOTAIPOY.




31 Pacuérsl 1o Xapakmepuzosams  KOTUYECTBEHHYI0  CTOPOHY XMMHYECKHUX OOBEKTOB U MPOIIECCOB.
XUMUYECKUM Pewams 3anaun ¢ UCNONIB30BAHUEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJIIPHAsL MAcCCa», «MOJISIPHBIN
YpaBHEHUSIM 00BEM razoBy, KIOCTOSTHHAS ABOTAIPO».
32 Pacuéret o Xapaxmepuzoeams  KOJIMYECTBEHHYI)  CTOPOHY XUMHUYECKHX OOBEKTOB U MPOIIECCOB.
XUMUYECKUM Pewams 3agaun ¢ NCNONB30BaHUEM MOHATUN «KOJIMYECTBO BELIECTBA», «MOJIIPHAS MAcCay, «MOJSPHBII
YpaBHEHUSIM 00BEM Ta30BY», KIOCTOSTHHAST ABOTaApOY.
33 Pacuétnl o Xapakxmepuzosams  KOJUYECTBEHHYI0  CTOPOHY XHMHYECKHUX OOBEKTOB U MPOIIECCOB.
XUMUYECKUM Pewams 3anaun ¢ UCMONb30BAHUEM MOHATUN «KOJWYECTBO BEIIECTBA», «MOJIIPHAs MACCa», «MOJISIPHBIN
YpaBHEHUSM 00BEM Ta30By», «IOCTOsIHHAsT ABOTaapoy.
34 Boga. OcnoBanus ObvsacHamb, 4YTO TAaKOE€  «OCHOBAHUSA», «ILIEJIOYM», «KAYECTBEHHAs PEAKLIUsD), «MHIAUKATOPY.
Knaccugpuyuposams  ocHOBaHUSI TIO pacTBOPUMOCTH B Boje. Onpedersams TPHUHAJICKHOCTH
HEOPTaHUYECKUX BEIECTB K KIIACCYy OCHOBaHUH 1o hopmyrie.
Xapaxmepuzosamuv CBONUCTBA OTNICIBbHBIX MTPEJACTABUTEIECH OCHOBAHMI.
Hcnonvzoeams Ta0NMIy pACTBOPUMOCTH JUISl OLIPEIETIEHHs pACTBOPUMOCTH OCHOBAHUM.
35 PactBoprl. MaccoBas ObvsacHams, 4TO TaKOE «MAcCOBast 10JI PACTBOPEHHOTO BELIECTBAY.
JIOJIs  pacTBOPEHHOTO Yemanasnueams — aHamorun ¢ O0BEMHOM  J10J1€i KOMIIOHEHTOB ra30BOM cMeCH
BEIIECTBA Pewams 3amaum ¢ HMCMONB30BAHMEM MOHATUN «MaccoBasi A0S AJIEMEHTa B BEIIECTBEY,
«maccoBast JIOJISI PACTBOPEHHOTO BELIECTBAY, «00beMHas JI0J1s1 Ta3000pa3HOro
BEIIECTBA»
36 [IpakTnueckas padota Pabomamu c 71a00PaTOPHBIM 00OpyZIOBaHMEM ¥ HarpeBaTeNbHBIMH  NpHOOpamMH B
No5 COOTBETCTBUHM  C NMPaBUJIAMU TEXHUKH 0€30MacHOCTH.
Bvinonrnames  mpocTedliMe — TMpUeMbl  oOpamieHus ¢ JabOopaTOPHBIM 00OPYJOBAaHUEM: C MEPHBIM
IWIUHIPOM, C BECAMHU.
Habnooams 3a cBoOWCTBaMH BEIECTB U SIBICHUSIMHU, IPOUCXOISIINMU C BEIIECTBAMHU.
Onucvieams SKCIIEPUMEHT C TIOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO  HWJIM  POJHOTO)  sI3blKa U
S3bIKA  XUMUHU.
Cocmasnsims OTYETHI TIO pe3yJbTaTaM MPOBEACHHOTO dKCIIEPUMEHTA
T'omosumsb pacTBOPHI C ONPEACICHHON MAacCOBOM J10J€H PACTBOPEHHOI'O BEIIECTBA
37 O06006mieHue u XapakTepus3oBaTh KOJIMYECTBEHHYIO  CTOPOHY XMMHYECKHX OOBEKTOB U MPOIIECCOB.
CHUCTEeMaTH3aIUs Pemiate 3a1auu ¢ UCMOJIB30BaHUEM MOHSATUH «KOJMYECTBO BEIIECTBA», «KMOJISIPHAS MACCay, «MOJISIPHBIN
3HAaHUM 1O  TeMe 00BEM Ta30BY», «IIOCTOSTHHAST ABOTaApPO».
«Baxuenmme ObvscHAmb, YTO TAKOE «MACCOBAsl 10JI1 PACTBOPEHHOTO BEIIECTBAY.

NpCACTABUTCIIN

Yemanasnusamo aHaJIoOTUU c 00BEMHOI JI0JIEM KOMIIOHEHTOB I'a30BOU CMECH




HEOPTaHUYCCKUX
BCIICCTB.
KonnuectBennaslie
OTHOIIICHUSA B XMMHH»

Pewamo 3aJa4u C HCIIOJIb30BaHUEM MMOHSATHH «MaccoBas IO DJICMCHTAa B
«MaccoBasd A0JIs1 paCTBOPECHHOI'O BCIICCTBA», «o0beMHast
BEIICCTBa»

BEILIECTBE,
J07IsT Ta3000pa3HOro
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Kontponbnas pabota
1o TeMe
«Baxnenmmue
MpeICTaBUTENN
HEOPTaHUYECKHUX
BCIICCTB.
KommuecTBeHHBIE
OTHOIIECHHUSA B XUMHID»

Buvinonnamu TeCThl U YIPpaXXHEHUS, pewiams 3a1a4u 110 TEME.
1Ipo6ooums ONICHKY COOCTBEHHBIX JIOCTHKCHUH B YCBOCHUHU TEMEI.
Koppexmupoeams cBoU 3HaHUS B COOTBETCTBUU C INITAHUPYEMBIM PE3yJIbTaTOM

OcHoBHBIE KJIACChI HECOPraHUu4€CKUuX

coequHenui (11 4)

®opMHpOBaTH PA3BUTOTO MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEHICHUH MOPAJIbHBIX MPoOIeM
Ha OCHOBE JINYHOCTHOTO BBIOOpa, (JOPMHUPOBAHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O TOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHUS! K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTh K HDABCTBEHHOMY
CaMOCOBCPUICHCTBOBAHUIO, BCPOTCPIHUMOCTH, YBAXUTCIIBHOC OTHOIICHHUEC K PCIMIHMO3HBIM YYyBCTBAM,
B3MVIAAM JIFOACH WIIM WX OTCYTCTBHIO, 3HAHWE OCHOBHBIX HOPM MOpaJld, HPaBCTBEHHBIX, TYXOBHBIX
HUCaJIOB, XpPAaHUMBIX B KYJIbBTYPHBIX TpaJulludx HApPOIOB POCCI/II/I, TOTOBHOCTh Ha HX OCHOBC K
CO3HATEIILHOMY CaMOOTPAaHUYCHHUIO B TIOCTYIKaX, IOBEICHUH, PACTOYUTEILHOM IOTPEOUTEIILCTBE;
c(OpPMHPOBAHHOCTH NPEICTABICHNI 00 OCHOBAX CBETCKOM 3THUKH, KYJIbTYpPhl TPAIUILIMOHHBIX PETUTUH, UX
POJIH B Pa3BUTHHU KYJIBTYPBI U HCTOPHH POCcHU U YelloBeUeCTBa, B CTAHOBJIICHUH TPaXKIaHCKOTO 00IIecTBa
u pOCCHﬁCKOﬁ TOCYAapCTBCHHOCTH,; NOHUMAHUEC 3HAYCHHUA HPABCTBCHHOCTHU, BCPbI U PCIIMIUH B KHU3HU
4yelnoBeka, ceMbd W obmiectBa). CPopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHONIICHUS K YUYCHHIO;
YBAXKXUTCIIBHOI'O OTHOIICHUA K TpyAdy, HaJIWYMUC OIbITa Yy4YaCTHd B COLUAJIBHO 3HAYUMMOM TpYIC.
Oco3HaHue 3HaYeHHs] CEMbU B JKM3HM YeJIOBeKa M OOIIECTBA, MPUHITHE IEHHOCTH CEMEHHOH >KW3HW,
YBAXXUTCIIBHOC U 3360THI/IBOC OTHOIIIEHHE K WIECHAM CBOEH CEMBH.

Cozoarom Orazonpusimuvie YCio8us Oisl pA3GUMUSL COYUATLHO 3HAYUMBIX OMHOWEHUL 00YUAOuWUxcs, u,
npesicoe 6ce20, KAK YEHHOCMHLIX OMHOUWIeHUU: K CcaMum cebe Kak Xo3siesam ceoell cyovobl,
CAMOONPEOeNAWUMCA U  CAMOPEATU3YIOWUMCS TUYHOCTAM, OMEEUAoOWUM 34 Cc80e COOCMEeHHOe

byoyuee.
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OKcHuIEbL.
Knaccudukanus u
CBOMCTBa

[IpoBoanTH OTIBITHI, HOATBEPKIAIOIINE XMMHUYECKHE CBOIMCTBA OKCHIOB C COOJIIOJICHUEM
NpaBWI TEXHHUKH 0€301acHOCTH




OcHOBaHMS:;

CocTaBiaTh ypaBHEHHUS PEAKIMA C yIaCTHEM OCHOBAHHIA.

KJIacCH( UKL u Hab6nronate 1 OonmuChIBaTh peakiuy ¢ y4acTHEeM OCHOBAHHMM C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
CBOMCTBA POZIHOTO) SA3BIKA U SA3bIKA XUMUH.
[IpoBoauTh OTIBITHI, MOATBEPKIAOIINE XMMHUYECKHUE CBOWMCTBA OCHOBAHUi, C COOMIOIEHUEM
IPaBWJI TEXHUKHU 0€30I1aCHOCTH.
40 Kucnorsr: XapakTepu3oBaTh 001Me XUMUYECKUE CBOMCTBA KUCIOT COCTaBIATh YpaBHEHHS PEAKIMH C ydacTUEM
KJ1accuuKanus kucioT. HabGmoaTe 1 OMMUCHIBATh PEAKIIMU ¢ YYACTHEM KHCJIOT C MOMOIIBI €CTECTBEHHOTO (PYCCKOTO
CBOMCTBA WM POJTHOTO) SI3bIKA U SI3bIKA XHUMHH.
[IpoBOUTH OMBITHI, TOATBEPIKIAIONINE XUMHUECKHE CBOMCTBA KHUCIIOT, C COOMIOJICHUEM TPABMII TEXHUKHU
6e30macHOCTH
41 Kucnotsr: Xapaktepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA KHCIOT. COCTaBisATh  ypaBHEHHS pEaKIuid ¢
KJIaCCU(UKAIUSI ydqacTueM KuciaoT. HabmonaTh U ONMHUCHIBaTh PEAKIMH C YYaCTHEM KHCIOT C MOMOIIBI0 €CTECTBEHHOTO
CBOIiCTBa (pycckoro uiu poAHOrO) sI3bIKa U SI3bIKa XUMUH.
[TpoBOIUTH OMBITHI, MOATBEPKAAIOIINE XUMUIECKIE CBOMCTBA KUCIIOT, C COOJIIOJICHUEM MPABUII TEXHUKH
0e30MacHOCTH
42 Comnu: Paznuuate NOHATHS «CPEIHHE COJM», «KHUCIBIE COJIM»Y, KOCHOBHBIE COJIN.
KJIaccu(UKaIus u XapakTepu30oBaTh 00I1ME XUMUYECKUE CBOWCTBA COJIEH.
CBOICTBA Cocmaenamy ypaBHEHHsI PEAKIUNA C Yy4acTHEM COJICH.
Habnooams u onuceiéams peakuud € y4aCTHEM COJIEH C TIOMOIIBIO €CTECTBEHHOrO (PYCCKOro WM
POIHOIO) s3bIKA U SI3bIKa XUMUHU.
Ilpogooums ~ ONBITHI,  TOIATBEP)KIAIONIME  XMMHUYECKHE CBOMCTBA coJeil ¢ coOoJeHHEeM
NpaBUJI  TEXHUKU 0€30MaCHOCTH
43 Conu: Paznuyath TOHATHUSA «CpPEIHUE COJNM», «KHUCHBIE COJIN», KOCHOBHBIE COIINY.
KJIaccudukarus u Xapaktepu3oBaTh OOIIUE XUMHUUYECKUE CBOMCTBA COJICH.
CBOICTBa Cocmaenamy ypaBHEHMs] PEaKUUMHd C Yy4acTHEM COJICH.
Habniooams v onucviéams peakiud € y4aCTHEM COJIEH C TIOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WM
POJIHOTO) SI3bIKA U S3bIKA XUMUHU.
Ilposooumy OIIBITHI, MOATBEPXKJAIONINE  XMUMHYECKHE CBOMCTBA  CoJieM ¢ COOJI0JeHueM
paBUJ  TEXHHUKHU 0€30MacHOCTH
44 I'enernueckas CBA3b Xapaxmepu3zoeams IOHATUE KTEHETUYECKUN PSAI».

MCKIOY Ki1acCaMH
HCOPraHNYCCKHUX
BCIICCTB

Hnnocmpuposams  TEHETHUECKYIO B3aUMOCBS3b  MEXKAY
BEIIECTBAMMU: IIPOCTOE BELIECTBO — OKCHUJ — TUAPOKCU — COJIb.

3anucvieams  ypaBHEHHS  PEaKIMid, COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH («uenouke»)




IIPEBPALLECHN HEOPraHMYECKUX BEIECTB PA3IMYHbIX KJIACCOB.

45 [IpaxTrueckas 1
pabora 6

Ymems oOpamatbest ¢ 1aGOpaTOpHBIM O0OPYIOBAaHUEM M HarpeBaTeIbHBIMU npudopamu B
COOTBCTCTBUU C HpaBI/IJ'IaMI/I TCXHUKHN 6630HaCHOCTI/I.

Pacnio3HaBaTh HEKOTOPbIE AaHUOHBI U KATHOHBI.

HabmronaTe cBOMCTBA JIEKTPOIUTOB U IPOUCXOIAIINX C HUMU SIBJICHUH.

HaGmromate ¥ ONHMCHIBATH  PEAKIUM € YYaCTHEM DJIEKTPOJIUTOB C MOMOIIBI0 €CTECTBEHHOTO
(pyccKOTro Wi POJTHOTO) SI3BIKA U S3BIKA XHMHH.

DopMyJIMPOBaTh BHIBOJIBI IO pe3yJibTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA

46 O0001eane |l
CHCTEeMaTH3aLus

3HaHUM 10  TeMme
«OCHOBHBIE  KJIACCHI

Hnniocmpuposams ~ T€HETHYECKYIO  B3aUMOCBS3b MEXKIY BELIECTBAMU: IPOCTOE BEIIECTBO — OKCH/]L
— I'MJIPOKCH] — COJIb.

3anucvieams ~ ypaBHEHMs]  pPEAKIUi, COOTBETCTBYIOIIMX IOCIIEI0BATEIBHOCTH («uenouxe»)
IIPEBpAIEHNN HEOPraHMUECKUX BEILIECTB PA3JIMYHBIX KIacCOB.

HEOPraHUYEeCKUX
COCIMHECHUID)

47 O06o0meHue u|l CocTaBisTh ypaBHEHUS peaxuuii c y4acTHUEM coJiel, OKCHJOB, OCHOBAaHWH, KHUCJIOT
CUCTEMATH3ALINA Hnniocmpuposams ~ TEHETUYECKYIO  B3aUMOCBSI3b MEXJy BEILIECTBAMU: IPOCTOE BELIECTBO — OKCHUJL

3HAHUHI 0 TeEME
«OCHOBHBIE  KJIACCHI

— TUJIPOKCHU]] — COJIb.
3anucvieams ~ ypaBHEHHS  PEaKLMH, COOTBETCTBYIOIIMX IOCIENI0BATEIbHOCTH («uemnouxey)

HEOPraHUYECKUX IpeBpalleHni HEOPraHMUECKUX BEILIECTB PA3IMUHBIX KJIacCOB.
COEIMHEHHIN
48 KonTtponbHas pabora | 1 Buinonnsamo TeCThl M yIPaXKHEHUS, peuiams 3a1a4d 10 TEME.
no teme «OCHOBHbBIC 1Ipo6ooums O1IeHKY COOCTBEHHBIX JIOCTUKEHUH B YCBOCHUU TEMBI.
KJIACChI Koppexmupoeams cBoU 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM PE3YyJIbTaTOM
HEOPTaHUYECKUX
COCTUHEHUI

Hepuonunyeckuii 3akon u llepuoanyeckasn
cucreMa XuMHu4Yeckux yjiemenToB /. H.
MenneneeBa u ctpoeHue aroma (8 1)

. @opMUpPOBaTh LEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U OOIIECTBEHHOM MpPAaKTUKM, YUYUTHIBAIOIIETO COLMAIBHOE, KYyJIbTYpHOE, S3BIKOBOE, JTYyXOBHOE
MHOT000pa3ne COBPEMEHHOTO MHpa.

@®opMHUPOBaTh OCO3HAHHOTO , YBAXHUTEIBHOTO U JOOPOKENATENIbHOTO OTHOILEHHS K IPyroMy YeJOBEKY,
€ro MHEHHI0, MHPOBO33pPEHHUIO, KYJIbType, S3bIKYy, BEpe, TpaxAaHCKOM mno3unuu. dopmMupoBaHHE
TOTOBHOCTU M CIIOCOOHOCTb BECTH JAMAIOr C APYTUMH JIIOJIbMU U JOCTUraTh B HEM B3aUMOIIOHUMAaHMS
(uneHTH(UKaUs ceOs KaK MOJTHOMPABHOTO CyOBEKTa OOIIEHHsI, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a
napTHepa MO JAMAJOry, TOTOBHOCTh K KOHCTPYHMPOBaHMIO 00pa3a JONYCTHMBIX CIHOCOOOB JAMANOra,




TOTOBHOCTb K KOHCTPYHUPOBAHHIO ITPOLECCA AMUATIOra KaK KOHBCHIIMOHHWPOBAHUSA HHTCPCCOB, IMMPOLCAYP,
TOTOBHOCTB U CITIOCOOHOCTB K BEJICHHIO IEPETOBOPOB).

Cozoasamv Oaaconpusmmuvle YCio8us 0isk pA3GUMUSL COYUATbHO 3HAYUMBIX OMHOWEHUL 00YYarouuxcs, u,
npeafC()e 6Ce20, KAK UYEHHOCNIHblXx OMHOWIEHUTI: K camMum cebe Kak xoszsesam ceoell Cyab6bl,
CAMOONPeOeNAWUMCA U  CAMOPEAIU3YIOWUMC TUYHOCIAM, OMEeUalowumM 34 c80e CoOCMEeHHOoe

0yoywee.

49 EctectBeHHbIe OOBSICHATH NMPHU3HAKU, MO3BOJIAIONIME OOBEAMHATH TPYMHIbl XUMHUYECKHUX DJIEMEHTOB B €CTECTBEHHbBIE
ceMeicTBa CEMEMCTBA.
XUMHUYECKUX PackpbiBaTh XUMHUYECKHI CMBICH (3TUMOJIOTHIO) Ha3BaHUM €CTECTBEHHBIX CEMENCTB
JJIEMEHTOB. ApryMEeHTHpPOBaTh OTHOCUTEIHOCTh HAa3BaHUSI «MHEPTHHIE Ta3bl»
AmMpoTepHOCTD OOBSICHATD, 4YTO Takoe «amM(OTEepHbIE COEIUHEHUS.
Habmronate 1 onuchIBaTh peakiuii MeXIy BEUIECTBAMH C MOMOILBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUHU.
XapakTepu3oBaTh JIBOWCTBEHHBIM XapakTepe CBOMCTB aM(pOTEPHBIX OKCHUIOB U THAPOKCHIOB.
[IpoBoAMTH OMBITHI MO TOJYYEHUIO U TOATBEPKACHUI0O XUMHYECKHX CBOMCTB amM(pOTEepHBIX
OKCHJIOB U TUAPOKCHJIOB C COOJIOJICHUEM MPaBUJI TEXHUKH 0€30IaCHOCTH.
50 Otkpeitnie  JI. W PaznuuaTh €CTECTBEHHYIO U UCKYCCTBEHHYIO KJ1acCU(UKaInu.
MenpeneeBbiM AprymeHTHpoBath oTHeceHHe [lepruoguueckoro 3akoHa K €CTECTBEHHON KIlacCU(UKAIIUH.
[Iepunonnueckoro MonennpoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH C BBIIETICHHEM CYIIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa U
3aKOHa NpEeACTaBICHUEM HX B IPOCTPAHCTBEHHO-TPA(YUIECKON HITH
3HAKOBO-CHMBOJINYECKOU (hopme
52 OcHOBHbBIE CBEJIECHUS OOBSCHATD, YTO TAKOE KIIPOTOH», KHEUTPOHY, «QIEKTPOH», «XUMHUYECKUH D3JIEMEHT», «MacCcOBOI
0 CTPOEHUU aTOMa YUCIIO».
OnuceiBaTh CTpoeHUE sapa aroma ucnonb3ys llepuoanueckyro cuctemy xumudeckux snemeHron 1. 1.
Menneneena.
[onmyyaTh nHGOPMALIKIO IO XMMUU M3 PA3IHMYHBIX HCTOYHUKOB, aHATM3HPOBATH ¢
53 Ctpoenue OOBACHATB, YTO TAKOE AJICKTPOHHBIN CIIOW WJIM YHEPTETUIYECKUN YPOBEHbD.
JEKTPOHHBIX CocTaBndTh CXEMbl paclpeeseHUus] IEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOH 000JIOUKE U
YpOBHEM aTOMOB HOMEDA.
XUMUYECKUX

yeMeHTOB  NoeNel-20
B Taomume J[. .
Menneneesa




54 [Tepnoanueckuit PackpeiBaTh ¢u3nyeckuil CMBICT: HOPSAIKOBOTO HOMEpa XMMHUYECKOrO 3JEMEHTa, HOMepa Iepuoia
3aKOH . 178 IPYIIIBL.

Menneneena u OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS METALTMYECKUX M HEMETA/UIMYECKUX CBOWCTB XMMHYECKHX
CTPOEHHUE aToma 3JIEMEHTOB M UX COAMHEHUI B NEPUOJIaX U rpynmnax

55 XapakTeprucThKa XapakTepu3oBaTh XUMHUYECKHUE DJIEMEHThl  1-3-ro mepmoaoB Mo UX nojioxkeHuto B [leproanyueckoit
XUMHYECKOTO cucteMe xumuueckux snemeHToB JI. . MenneneeBa. ApryMeHTUpOBaTh  CBOWCTBA  OKCHUIOB U
3J€MEHTA Ha TUAPOKCHJIOB METAJUIOB U HEMETAJUIOB MOCPEACTBOM YPABHEHHUM PEAKIIMI
OCHOBaHHH ero
TIOJIOKEHUS B
[Tepronnueckoit
cucTeme . .

Meneneesa.

56 XapakTeprucThKa XapakTepu3oBaTb XUMHUYECKHE DJIEMEHThl  1-3-ro mepumoaoB Mo uX nojoxeHuto B [leproanueckoit
XAMUYECKOT O cucteMe xumuueckux asnemeHTtoB JI. . MenneneeBa. ApryMeHTUpOBaTh  CBOWCTBA  OKCHUIOB U
3J€MEHTA Ha TUAPOKCHIOB METAJUIOB U HEMETAJUIOB MOCPEACTBOM YPAaBHEHHUM pEaKIIMI
OCHOBaHHH ero
MOJIOKEHUS B
[Tepronnueckoit
CHUCTEME J1. n.

Meneneesa.

57 3HayeHue OnpenensaTb ICTOYHUKA XUMUYECKON HH(OpMaIny.
[Iepuoanueckoro [TonmyuyaTs He0OX0AUMYIO HH(MOPMAIIHIO U3 PA3IIMYHBIX UCTOUHUKOB, aHaM3UpoBaTh €€, oPOPMIIATH
3aKOHa u UHGOPMAIIMOHHBIN MPOAYKT, IPE3EHTOBATh €ro, BECTU HAYUYHYIO JMCKYCCHIO, OTCTauBaTh CBOIO TOYKY
[Tepuonnueckoit 3pEHUS WA KOPPEKTUPOBATH €€
CHUCTEMBI XUMUYECKUX
anemenroB  J[. W.
Menneneena

XuMu4yeckas CBA3b. OxucaurenbHo- | OcBauBaTh COIMATIbHBIE HOPMBI, MIPaBUJIa TTOBEACHUS, PO U (DOPMBI COIMATBHOM JKU3HU B TpyNnax u

BOCCTAHOBHTE/IbHbIE peakunu (114)

cooOmIecTBaX. BO3PACTHBIX KOMIIETEHIMH C y4eTOM PETMOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U
HSKOHOMHUYECKUX OCOOCHHOCTEH ((hopMHpOBaHHWE TOTOBHOCTH K YYAacTHIO B TPOLECCE YIMOPSAOYCHUS
COLMAJIBHBIX CBs3€M M OTHOIIEHWH, B KOTOpbIE BKJIIOYEHBl M KOTOpPbIE (POPMHUPYIOT CaMH yuyalluecs;
BKJIIOUEHHOCTh B HENOCPEJICTBEHHOE  TIpaXkJaHCKOE ydacThe, TOTOBHOCTh  y4yacTBOBaTb B
KHU3HEJIeSI TeIbHOCTH HOJPOCTKOBOTO 00I1IeCTBEHHOTO 00bEeIMHEHUS, HPOYKTUBHO




B3aMMOJICHCTBYIOLLIETO C COLIMAJIbHOW Cpeloll M COLMalIbHBIMU MHCTUTYyTaMH; WAEHTU(UKalus cels B
KayecTBE CyObeKTa COLMAJIbHBIX IpeoOpa3oBaHUi, OCBOEHHME KOMIIETEHTHOCTEH B  cdepe
OpPraHU3aTOPCKOM  NIEATENIbHOCTH; HMHTEPUOPHU3aLUsl LEHHOCTEH CO3MIATEJIbHOTO OTHOIIEHUS K
OKpYXaroIled JeHCTBUTEIBHOCTH, LIEHHOCTEH COLMAIbHOIO TBOPYECTBA, LIEHHOCTH IPOAYKTUBHOMN
OpraHM3allii COBMECTHOM JEsTeNbHOCTH, CaMOpeaju3alyy B TpYIIe M OpraHu3alud, LEHHOCTU
«JIpyroro» Kak paBHONpPABHOTO MapTHepa, (OpMHPOBAHHE KOMIIETECHIMH aHaln3a, MPOCKTHUPOBAHUS,
OpraHM3aliy JEeATEIIbHOCTH, PEeQIEKCUH H3MEHEHHUH, CIOCOOOB B3aMMOBBITOJIHOTO COTPYAHUYECTBA,
CHoco00B peanu3aluy COOCTBEHHOTO JIMIEPCKOT0 MOTEHIIMATIA).

cozoaseamuv O1a2ONpUAMHbIE YCIA06USL 0TI PA3BUMUSL COYUATILHO SHAYUMbBIX OMHOWEHUL 00YYAIOWUXCA, U,
npeosicoe 8ce2o, YeHHOCMHbBIX OMHOWEHUN. K ceMbe KAK 2lIA8HOU ONOpe 8 JCUSHU YeN08eKA U UCMOYHUKY
€20 cuacmovs; K mpyoy Kak OCHOBHOMY CHROCOOY OOCHMUICEHUS JHCUSHEHHO20 ONa20NOnyuus yenosexd,
3a102y €20 YCneuHo20 nPoPhecCUoHaIbHO20 CAMOONPeoeNeHUs U OWYUeHUS YBEPEHHOCIU 8 3A8MPauiHeM
one;

58

Honnas xumudeckas
CBA3b

OOBACHATD, UTO TAKOE NOHHAS CBSI3b, HOHBI.

XapakTepu3oBaTh MEXaHU3M 00pa3oBaHUS MOHHOM CBA3M. COCTaBIATh CXEeMbl 00pa3oBaHUs HMOHHOM
cBs3u. Mcronb30BaTh 3HAKOBOE MOJCIIUPOBAHUE. OnpenensaTh TN XUMHUYECKOW CBSA3M MO (Gopmyiie
BemecTsa. [[puBoANTE MpHUMEpHI BEIIECTB C HOHHOM CBA3bI0. Y CTAHABIMBATH MPHUYNHHO-CIICICTBEHHbIE
CBA3M MEXJY COCTaBOM BEIIECTBA M BUIAOM XUMHUYECKOM CBA3H, MEXKIY HOHHOW CBSA3BIO H
KPHUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA

59

KoBanenrnas
XUMHYECKas CBI3b

ObwvsicHamyb, 9TO TaKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCTh. Cocmasiams cXeMbl 00pa30BaHMs KOBAJICHTHOM
HETOJISIPHON  XMMHYECKOW CBsi3U. Mcnoavzosams 3HAKOBOE MojenupoBaHue. Onpedensimb  TUI
XUMHUYECKOU CBSI3M 1O (JOpPMYJIe BEIIECTBA.

IIpusooums ipuMepsbl BEIIECTB ¢ KOBAJIEHTHOH CBA3bIO. Yemanasnueams MPUIMHHO-CIIEICTBEHHBIE CBS3U
MEXIY COCTaBOM BEUIECTBA W BHUJOM XHMHUYECKOM CBSI3M, MEXIYy KOBAJICHTHOW CBS3bIO U
KPUCTAJUTMYECKUM CTPOEHHEM BEIIEeCTBA, MEXAYy KPUCTALIMYECKUM CTPOCHHEM BEIIeCTBA U €ro
(hU3UYECKUMH CBOMCTBAMHU

60

Kosaneutnas
noJisipHast
XUMHUYECKAS CBI3b

ObvscHamy, 4YTO TaKkoe KOBAJICHTHAs TMOJIApHAs — CBs3b, DJIEKTPOOTPHUIATEIHHOCTh, BO3TOHKA WU
cyomumanusi. Cocmasnsimes CXeMbl 00pa30BaHUsl KOBAJCHTHOM MOJISPHON XUMUYECKOW CBSI3H.
Hcnonvszoeams 3HaKOBOE MOJEIMPOBaHUE. Xapakmepuzogams  MeXaHU3M  OOpa3oBaHUS  MOJSIPHOU
KOBAJIEHTHOM CBSI3H.

Onpenensitb TUI XUMUYECKOW CBsi3u 10  (opMyJie BEUlecTBa.

[IpuBOIUTE IPUMEPHI BELECTB ¢ KOBAJIEHTHOM MOJISIPHON CBS3bIO.

VYcraHaBiIuMBaTh MPUYUMHHO-CIICJCTBEHHBIE CBA3M MEXJy COCTaBOM BEIIECTBA M BHJIOM XHMMHUYECKOU




CBsA3U, MCXKOY KOBAQJICHTHOH CBSI3bI0 U KPpUCTATINIMYCCKUM CTPOCHUCM

BEIIIECTBA, MEXAY KPUCTAJUIMYECKUM CTPOSCHHEM BEILIECTBA

U ero (U3N4eCKUMH CBONCTBAMHU.

CoctaBnate  ¢opMmynbl  OMHAPHBIX  COEAMHEHUN IO BaJCHTHOCTH U HAXOAWTh BaJCHTHOCTHU
3JIEMEHTOB MO (hopmyJie OMHAPHOTO COSTUHEHUSI.

Hcnonb30BaTh MaTepuaibHOE MOJICTHPOBAHHE

61 Merannundeckas CBI3b ObvscHAmMb, YTO TAKOS METATIINYECKAS CB3b.
Cocmasnams ~ cxeMbl ~ 00pa3oBaHUS  METAUIMYECKOW XMMHUYECKOHN CBSI3H.
Hcnonv306ams 3HaKOBOE MOJICTTUPOBAHHUE.
Xapaxmepuzoeams  MeXaHH3M  O0pa30BaHUS METAILTUYECKON CBS3H.
Onpedensmb THUN XUMUYECKOHW CBsI3M T0  (OpMyJie BEIECTBa.
[IpuBOUTE IPUMEPHI BELIECTB ¢ METAINIMYECKON CBSI3bIO.
YCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CJ'ICJICTBeHHBIe CBsI3HU Me>1<)1y COCTAaBOM BeEIIeCTBA U BHIOM XI/IMI/I'—IGCKOﬁ
CBSI3M, MEXKAY METANIMYECKOW  CBS3bI0 U KPUCTAUIMUECKHMM CTPOEHUEM BEIECTBA, MEXKIY
KpI/ICTaJ'[J'[I/I'-IeCKI/IM CTpOCHI/IeM BC€IICCTBA U €TI0 q)HSI/I‘-IeCKI/IMI/I CBOﬁCTBaMH. I/ICHOJ’[BSOB&TB MaTepI/IaHBHoe
MOJICJTUPOBAHUE
62 CreneHb OKHCIICHUS OOBSICHATHL, YTO TaKOE€  «CTEINEHb  OKHCIEHHUI», «BAJICHTHOCTDY.
CoctaBnate QopMynsl OWHAPHBIX COCIUHEHHH Ha OCHOBE OOIIEro Crocoda ux Ha3BaHUM.
CpaBHHMBaATh BaJCHTHOCTh M CTENCHb OKHCIICHUs. PaccuuThiBaTh CTENEeHU OKMCJICHHUS o
(hopmysiaM XUMUYECKUX COCTMHCHUM
63 CrerneHpb OKUCIEHUS OOBSICHATL, YTO TaKOE€  «CTEINEHb  OKHCIIEHHUSI», «BAJICHTHOCTDY.
CoctaBiate QopMynbl OWHAPHBIX COCIUHEHHH Ha OCHOBE OOIIEro Criocoda ux Ha3BaHUH.
CpaBHHMBaATh BaJCHTHOCTh M CTCIICHb OKHCIICHUs. PaccuuThIBaTh CTENEeHU OKHCJICHHUS o
(hbopmysiaM XUMUYECKUX COCIMHCHUM
64 OKHCIUTEIBHO- OOBACHATB, YTO TAKOE OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIC PEAKIIUA,  OKHCIWUTEIb, BOCCTAHOBHUTEIIb,
BOCCTAaHOBUTEIILHEIC OKHCJICHHME, BOCCTAHOBJICHHE.
peakiuu KnaccuumnupoBaTh XUMHUYECKHE  pEaKIUil MO  MPU3HAKY «HU3MEHEHHE CTENeHeW OKUCICHUS
3JIEMCHTOBY.
Ornpenenarb OKHCIWUTEIh M BOCCTAaHOBUTENb, MPOIECCH OKUCICHHS M BOCCTAHOBIICHHUS.
Hcnonv3o6ams 3HAKOBOE MOJIETUPOBAHUE
65 OKHCIUTEIBHO- OOBSICHATD, YTO TAKOE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINH,  OKUCIHUTEIb, BOCCTAHOBUTEINb,
BOCCTAaHOBUTEJIHLHEIC OKHCJICHHE, BOCCTAHOBJICHHE.

pE€aKnuunu

KJIaCCI/I(i)I/II_II/IpOBaTI) XUMHNUYCCKHEC peaKI_II/Iﬁ I10 IMPU3HAKY «HU3MCHCHHUC CTCIEHEH OKMCIICHHS




QJICMCHTOBY.
OHpe)IeJ'IHTL OKHCJIIUTCIIb U BOCCTAHOBHUTCIIb, IMPOLCCCHI OKUCIICHUA U BOCCTAHOBJICHUS.
Hcnonvzosams 3HAKOBOE MOACIIMPOBAHUC

66 O60061eHne u OOBSCHATD, YTO TAKOE OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIC PEAKIINH,  OKUCIUTEIbh, BOCCTAHOBUTEIb,
CHUCTEMaTH3aIUs OKHCJIEHHE, BOCCTAaHOBJICHUE.
3HaHUM 1O  TeMaM KnaccupumupoBaTe XUMHUYECKHE  pEaKIUil MO  NPHU3HAKY «U3MEHEHUE CTeMeHEeH OKHCICHUS
«Ilepuognueckuit 3JIEMEHTOBY.
3aKOH u Ornpenenarb OKUCIUTENb M BOCCTAHOBUTENb, MPOLECCHI OKUCICHHS] U BOCCTAHOBIICHHUS.
[lepuoanueckas Hcnonv3zosams 3HaKOBOE MOJIETUPOBAHUE
CHUCTEMA XUMHUYECKUX
3JIEMEHTOB A.N.
Menneneena u
CTpOCHHE aToMa» U
«CTpoeHue BeniecTsa.
OKucIuTEnbHO-
BOCCTAHOBUTEJIbHBIC
peakuum»
67 Urorosas Buvinonname TeCThl U yIpaXXHEHUs, peuiams 3a1a4u 1o TEME.
KOHTpOJIbHas paboTa 1Ipo6ooums OLIEHKY COOCTBEHHBIX JIOCTUKEHUH B YCBOCHUU TEMBI.
Koppexmuposamsb cBOU 3HaHUSI B COOTBETCTBUU C TUIAHUPYEMBIM PE3YyJIbTaTOM
68 Ananus HUTOTOBOM 1Ipo6ooums O1IeHKY COOCTBEHHBIX JIOCTUKEHUH B YCBOCHUU TEMBI.

KOHTPOJIBHOH paboThI

Koppekmupoeamb CBOM 3HAHUA B COOTBCTCTBHU C INIAHUPYCMBIM pPC3YJIbTATOM




TemaTuueckoe INJJAHUPOBAHUEC 110 XUMHUH B 9 kaacce

No

o/

Tema ypoxka

Buabl yueOHOI 1e1ITeJIbHOCTH, BOCIIUTATE/IbHbIN MOTEHIIAA

IHoBTOpeHMe U 0000IeHHE MO KypCy 8
Kjaacca. Xumuueckue peakuuu (54)

(GOopMHPYIOT OTBETCTBEHHOE OTHOIICHHE K YUYEHHMIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOpPa3BUTHIO H
caM000pa30BaHUI0 HA OCHOBE MOTHBAIMK K 00YYEHHUIO U MO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MTOCTPOCHHUIO
JanpHeHIe MHAMBUIYaIbHON TpaeKTopuu oOpa3oBaHMsA Ha 0a3e OPHEHTHPOBKU B MHpe IMpodeccuil u
po(ecCHOHANBHBIX MPEINOUTEeHUI, C YYeTOM YCTOMUYMBBHIX IO3HABaTEIbHBIX HHTEPECOB, a TaKXKe Ha
OCHOBE (DOPMHUPOBAHMS YBAKUTEIHHOIO OTHOIICHUS K TPYAY, Pa3BUTHUSA OIbITa Y4acTUS B COLMAIBHO
3HaYUMOM TPY/IE;

cozoarom 0O1a2onpusmHble YCI08UsA Ol PA3GUMUS COYUATILHO 3HAYUMbBIX OMHOWEHUN U, npedxcoe 6ce2o,
YEHHOCMHbIX OMHOUWIEHUU: K CeMbe KaK 21A6HOU ONOpe 8 JCU3HU 4eN08eKd U UCIOYHUKY €20 CYACMbs, K
mpyoy KAk OCHOBHOMY CROCOOY 00CMUIICEHUS HCUSHEHHO20 O1a20N0NYYUs Yell08eKd, 3ATI02) €20 YCHEeUIHO20
npogheccuonanbHo20 camoonpeoenenus u Oy WeHus. y8epeHHOCMU 8 3a8mpauiHem OHe;

1 Knaccudukarus XapakTepu30BaTh OKCUIBI, THIPOKCUABI (OCHOBAHHS, aM(pOTEpHbIE THIPOKCHUIBI, KUCIOPOACOAEpKaIlIne
HEOPraHMYECKUX BEIIEeCTB M MX | KMCJIOTbI) M COJU IO IUIaHY: COCTaB, CIOCOObI OOpa3oBaHMsI HAa3BaHUN, XapaKTepHbIE CBOWCTBA H
HOMEHKJIAaTypa MIOJTyYEHHUE.

KnaccuduiupoBaTh OKCHUIbI, THIPOKCUIBI (OCHOBAHUS aM(OTEPHbIE TUAPOKCUABI, KUCIOPOACOIEpIKalIIIe
KHCJIOTBI U U COJIU MO PA3JINYHBIM ITPU3HAKAM.

YMeTh NOATBEPKAATh XapaKTEPUCTHKY OTAENBHBIX HpEACTaBUTENEH KIacCOB HEOPTaHMYECKUX BEIIECTB
YPaBHEHUSMHU COOTBETCTBYIOIINX PEAKIIUM.

PackpbiBaTh B3aMMOCBSI3b MEX/y KJIaCCaMU HEOPTaHUYECKUX COSAMHEHUHN, KaK TeHETUYECKYIO

2 Knaccupukammss ~ xumudeckux | OOBACHATH MOHATUS «XUMHUECKAs PEAKLUI», «PEAKIIMH COCTUHEHUSD), «PEAKIIUH PA3I0KECHUN), «PEaKIUH
peakuuit 1o pPa3IUYHBIM | OOMEHa», «pEeaklUUu 3aMEUICHHs», «pEeakUuu HeHTpanuzalum», <«IK30TEPMHUECKHE PEaKIun»,
OCHOBAHUSIM «OHOTEPMHUECKUE PEAKIUN», «00paTuMble  peakium»,  «HeoOpaTUMbIE PEaKLIUN, «OKUCIUTEILHO-

BOCCTaHOBUTEIIbHBIE PEaKIIUN», KTOMOT€HHBIE PEaKLUu», «T€TEPOreHHbIE PEaKINU», «KaTaJIuTHYECKUe
peaKmn», «HEKaTAIUTHYECKUE PEaKIU», «TeII0BOH 3(h(HEeKT XUMUIECKOH peaKIiumy.
KnaccuduiupoBaTh XUMHUYECKHE pEaKLIUU MO Pa3IMUYHbIM OCHOBAHUSIM.

OnpenensiTb OKUCIWUTENb W BOCCTAaHOBHUTENb, IPOLIECCHI OKUCIEHUS U BoccTaHOBIeHUs. Habmonates u
OIKCHIBATh PEAKLIMK MEX/1Y BEIIECTBAMHU C IOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.

3 Knaccupukammss ~ xumudeckux | OOBACHATH MOHATHS «XUMHUECKAs! PEAKIUI», «PEAKIIMH COCTUHEHUSD), «PEAKIIUH PA3I0KECHUN), «PEaKIUH
peaxuuit o pa3IUyYHBIM | OOMEHa», «pEaKUuu 3aMElICHMsD), «PEaKluu HeUTpanuzalum», «IK30TEPMHUECKHE PEaKIun»,
OCHOBAHUSIM «QHJOTEPMHUUECKHUE peaKLun», «0oOpaTUMblE  peaklUuu»,  «HEOOpaTUMBbIE peaKLUN», «OKUCIUTEIbHO-

BOCCTAHOBHUTCJIbHBIC PCAKIINH», KTOMOI'CHHBIC PCAKINNY, KI'CTCPOI'CHHBIC peaKuumny, «KKaTAJIUTUICCKUC




peakuumny, «HeKaTaIMTUYECKUE PeaKLUny, «TeII0BON 3((HEKT XUMHUUECKON peaKkiuuy.
KnaccudummpoBars XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM OCHOBAHUSM.

OnpenensaTb OKUCIUTENb W BOCCTAaHOBHUTENb, IPOLIECCHI OKUCIEHUS U BoccTaHoBIeHUs. Habmonates u
OIMCHIBATH PEAKIIMH MEX/1y BELIECTBAMH C IMOMOIIBIO PYCCKOTO (POHOIO) sI3bIKA U SI3bIKA XUMMHU.

[Tonsatue 0 CKOPOCTH
xuMudeckon peakuuu. Karanus

OOBSCHATD, YTO TAKOE «CKOPOCTh XMMHUECKON peakium». ApryMeHTUPOBaTh BHIOOp €AMHUII U3MEpPEHUS
Vp. VYcraHaBiMBaTh NPUYMHHO-CJIEJICTBEHHBIC CBSI3M BIMSHHUS Pa3IMYHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKUX peakuuil. HabmonaTe U ONMUCHIBaTh PEAKIMH MEX]y BEHIECTBAMHM C MOMOUIbIO PYCCKOIrO
(ponHOTO) SI3bIKA U SI3bIKA XMMUU [IpOBOAMTE  OMBITHI,  MOATBEPXKJIAIONIME  3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaklMy OT pa3IuyHbIX (JaKTOpOB

ITonsTue 0 CKOpOCTH
XUMHUYECKOH peakiuu. Karanus

OOBSICHATD, YTO TAKOE «CKOPOCTh XMMHUYECKON peakium». ApryMEeHTUPOBATh BHIOOP €AMHHII U3MEPEHUS
Vx.p. YcraHaBnuBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U BIUSHUS Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTH
XUMHAYECKHX peakuuid. HaGmromaTe W omMChIBaTh peakiMM MEXAY BEIIeCTBAaMH C MOMOIIbIO PYCCKOTO
(pomHOrO) sI3pIKa U A3bIKAa XUMHUH [IpOBOIUTH  OMBITHL,  MOATBEPXKIAIOLINE  3aBUCHMOCTbh CKOPOCTHU
XUMHYECKON peakinu OT pa3INdHbIX (DaKTOPOB

XuMHYecKHe peakiiii B pacTBOpPax

(10u4.)

(GbOpMHUPYIOT OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHUBAIMU K OOYUYEHHUIO U TIO3HAHHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO
JaNbHENIIe UHIMBUYaTbHOW TPaeKTOPUHM 00pa3oBaHMs Ha 0a3e OPHEHTHUPOBKU B Mupe mnpodeccuit u
po(heCCHOHANBHBIX MPEINOYTEHUH, ¢ YYeTOM YCTOMYMBBHIX IMO3HABATEIBHBIX HHTEPECOB, a TaKXKe Ha
OocHOBe (OPMHUPOBAHUS YBaXKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHUS OMNbITA Y4acTUsS B COLUAIBHO
3HaYUMOM TPY/IE;

cozoarom Onazonpusmmusie YClo8Us 0N pA3GUMUL COYUANbHO 3HAYUMBIX OMHOUIEHUN U, npedicoe 8ce2o,
YEHHOCMHBIX OMHOWEHUU: K CeMbe KaK 2/Ia6HOU ONOpe 6 JHCU3HU Yel08eKd U UCMOYHUKY €20 CYACMb, K
mpyoy Kak 0CHO8HOMY CROCOOY OOCMUINCEHUS HCUSHEHHO20 DNIA20NO0NYYUsl Yelo8eKd, 3a102Y €20 YCNeUHO20
npogheccuoHaIbHO20 camoonpeoeseHus U Oy WeHUs. Y8epeHHOCMU 8 3A8MPauiHeM OHe;

BJICKTPOJ'II/ITI/I‘IGCKaH
Jucconuanus

XapakTepu3oBaTb  IOHATUSA «IJIEKTPOIUTHYECKAS IUCCOLMALUA», «IIEKTPOIUTBD), «HEIIEKTPOIUTHD).
VYcraHaBIMBaTh  NPUYUHHO-CIICICTBEHHBIE  CBA3HM MEXAY IPUPOJOM DIIEKTPOJIIMTA MU CTEHEHBIO €ro
JUCCOLMANMKU. YCTaHABIMBATh IPUYMHHO-CICICTBEHHBIE CBS3M MEXKIY THIIOM XHMHUYECKOW CBSA3H B
DJIEKTPOJIUTE M MEXAHU3MOM €r0 JUCCOLUAIUH.

OCHOBHBIE TIOJIOKEHUS
BIEKTPOIUTUYECKOMN
mucconmaryu (TD]T)

TEOpPHUHU

XapaKTepI/I3OBaTB IIOHATHA «CTCIICHb AUcConManumn», «CHJIBHBIC «ca0ble
QJICKTPOJIHUTBD>, KKATUOHBD), KAHUOHBD», «KUCJIOTBD», KOCHOBAHHA», «COJIN.

CocTaBiaTh YpaBHCHUA SHGKTPOHHTI/I‘ICCKOP'I AucCcouan KucCJiorT, OCHOBAaHUM U COJIEH.

I/IJ'IJ'IIOCTpI/IpOBaTI) npuMepamMn OCHOBHBIC IIOJIOKCHUSA TCOPUH 3J'I€KTpOJ'IHTH'—I€CKOI71 JUCCOIUAaIIH.

Paznuuats KOMITOHCHTHI JOKa3aTCJIbCTB (TC3I/ICOB, APryMCHTOB 1 (I)OpMLI ,Z[OKHB@.TGJ'IBCTB&)

QJICKTPOJIHUTBD?,




8 XUMUYeCKHe CBOMCTBA KUCIOT B | XapakTepu3oBaTh OOILIME XUMHUYECKHE CBOMCTBA KHUCJIOT C IO3ULUUH TEOPUHM 3JIEKTPOJIUTUUECKON
CBETE teopuu | auccouranuu. COCTaBIsATh MOJEKYJSIpHbIE, IOJIHBIE W COKpalI¢HHbIE MOHHbIC YPABHEHUS PEAKLUM C
ANEKTPOJIUTUUECKON y4acTUueM KHUCIIOT.

JUCCOLIAIINT ApryMEeHTHUpPOBaTh BO3MOYKHOCTh MPOTEKAHMS PEAKIIMI C y4acTHUEM KHUCJIOT Ha OCHOBe IpaBuia beprose
U psJa aKTUBHOCTH METAJUIOB.
[IpoBOAUTH OMBITHI, MOATBEPKIAAIOIINE XUMUYECKHE CBOWCTBA KHUCIIOT, C COOMIOCHUEM MPaBUJI TEXHUKU
0€30MMacHOCTH.
HaGmronaTe 1 onmMchIBaTh PEAKIMH C YYaCTHEM KHCIOT C MOMOIIBI0 PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA
XUMUHU.

9 XUMHUYECKUE CBOMCTBA KUCIOT B | XapaKTepH30BaTh OOIIME XHUMHYECKHE CBOWCTBA KHCIOT C MO3MLIUH TEOPUH 3JIEKTPOIUTUUYECKOM
CBeTe Teopuu | auccoruani. CocTaBlATh MOJIEKYJISIPHbIE, IIOJIHBIE U COKpAlEHHbIE MOHHBIE YPaBHEHMSI PEaKIHUi C
NEKTPOJIUTHUECKON y4acTUEM KHUCIIOT.

JTUCCOTIHAITIT ApPryMeHTHpOBaTh BO3MOXHOCTh MPOTEKaHUs peakluil C ydacTHEM KHUCIIOT Ha OCHOBE mpaBuia beprosie
U pAlla aKTUBHOCTU METAJIJIOB.
[IpoBOAMTH OMBITHI, MOATBEPHKAAIOIINE XUMHUUYECKHE CBOMCTBA KUCJIOT, C COOMIOACHUEM NMPaBUJI TEXHUKU
0€30MacHOCTH.
HabmonaTh U onuchIBaTh peaklUy ¢ y4acTHEM KUCJIOT ¢ MOMOIIbIO PYCCKOTO (POJHOTO) sI3bIKa M SI3bIKA
XUMUHU.

10 XUMUYECKUE cBoiictBa | Cocmasnsames  MOJIGKYJIApHBIC, TIONHBIE W  COKpAICHHBIE MOHHBIC YpPaBHEHUS PEAKIM C ydacTHEM
OCHOBAaHMH B CBETE TEOPHUHU | OCHOBAHUU. Apeymenmuposams BO3MOXKHOCTh MPOTEKAHUS PEaKIUil ¢ ydyacTHeM OCHOBAaHHMH Ha OCHOBE
ANEKTPOIUTHYECKOM npaBuna bepromne. /Ipoeooums  ONBITHL, MOATBEPXKIAIOLINE XHMHUYECKHE CBOMCTBA OCHOBaHMHA  C
JTMCCOIMAITHT COOIOICHUEM MTPABUII TEXHUKH 0€30ITaCHOCTH

Habnwoams u onucvieams peakiiuy ¢ y4aCTHEM KHCIOT C TIOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMUH

11 XHUMHUYECKHE CBOWCTBA CoJiel B | Xapakmepuzosams OOIME XHUMHYECKHE CBONCTBA COJICM C TMO3HMIMA TEOPUHU DIICKTPOIUTHUYECCKOM

CBeTe TEOPUU | JUCCOIHAIIHH.
ANIEKTPOIUTHYECKON Cocmaensims ~ MONEKYyJSpHBbIE, TIOJHBIE U  COKpAIIEHHbIE MOHHBIC YPaBHEHHUS PEaKIHil C ydacTHeM
JUCCOLIMAIITT coJeil.
Apeymenmuposams BO3MOKHOCTb IPOTEKAHUsI peaklMii ¢ yyacTHeM coJjieil Ha ocHOBe npaBmiia beprome.
[IpoBOIUTH ONBITH, MOATBEPKIAIOIINE XUMHYECKHE CBOWCTBA COJICH, C COONIOACHHUEM IPaBHI
TEXHUKH 0€30MaCHOCTH.
12 [TonsTHE O TUIpONU3E CONEN HabntonaTe ¥ onmuCHIBaTH peaKIMM ¢ y4aCTUEM COJIeH C MOMOIIBbI0 PYCCKOTO (POAHOTO) si3bIKA U SI3bIKA

XUMHNU




YcranaBiaMBaTh 3aBUCUMOCTD MCKAY COCTAaBOM COJIM U XapaKTECpOM I'apOojin3a

AHanmuM3upoBaTh Cpely pacTBOpa COJM C IOMOILIBIO HHANKATOPOB
[IporHo3upoBaTh TUI THAPOJIH3A COJIM HA OCHOBE aHAJIM3a €ro (hOpPMYJIbL.
13 [IpakTideckast pabora 1. | YMmerp oOpamathcst ¢ 1a0OpaTOpHBIM 00OPYJOBaHMEM M HarpeBaTEIbHBIMU npubopaMu B
Pemenne  SKCHEpUMEHTAIBHBIX | COOTBETCTBUU  C MPABUJIAMU TEXHUKU O€30MaCHOCTH.
3a/1a4 no teme | HabGmromath cBOMCTBA SJIEKTPOIUTOB U MPOUCXOASIIIUX C HUMH SIBJICHUU.
«INEKTPOTUTHICCKAS s | Habmomath W ONMMCHIBATh PEAKIUHU C YYACTHEM DJICKTPOIHMTOB C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
JIUCCOLIMALIMSI WJIM POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
14 O600menne u cucremaru3anus | COCTaBIsATh  MOJIGKYJIAPHBIC, TIOJHBIE W  COKpAIIEHHbIE MOHHBIE YPAaBHEHUS PEAKIMA C ydacTHEM
3HaHUM 10 TeMe «XHMHUYECKHE | COJIeH, KUCIOT U OCHOBaHMUIA
peakuuu B pacTBopax
3IEKTPOIUTOBY
15 KonTpoabHass paGora 1 mno | BeIIOJHITE TECTHI U yIPaXKHEHUsI, pEIIaTh 3aJ]a4u 110 TEME.

TeMe «XHMHUYeCKHEe PeaKIuu B
pacTBoOpax 3JIeKTPOJIUTOBY

[IpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTIKEHHH B YCBOCHHM TeMbl «XMMHYECKHE PEaKIHUU B PAaCTBOPAX
3JIEKTPOJIUTOBY.
KoppektupoBaTh CBOM 3HaHHsI B COOTBETCTBUH C ILUIAHUPYEMBIM PE3YJIbTATOM

HemeTanabl U ux coequHenus (264)

(GOpPMHPYIOT OTBETCTBEHHOE OTHOIICHHE K YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO H
camM000pa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO U TIO3HAHHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO
JABHEHINCH WHAMBHYaTbHON TpaeKTOpuUu 0Opa3oBaHHs Ha 0a3e OPHEHTHPOBKH B MHpE Npodeccuil u
POo(heCCHOHATBLHBIX TPEINOUYTESHUH, ¢ YYeTOM YCTOMYMBBHIX ITO3HABATEIHHBIX HHTEPECOB, a TaKXKe Ha
OCHOBE (DOPMUPOBAHHS YBAKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHS OIBITa Y4acTUS B COIMAIBHO
3HAYUMOM TPY/IE;

cozoaiom Oaazonpusimusie YCi06usi Oisi pa36umusi COYUAIbHO 3HAYUMbBIX OMHOWLEHUL U, Npexcoe 8ce2o,
YEHHOCMHbIX OMHOWEHUIL: K ceMbe KaK 2IA6HOU ONope 8 HCUSHU 4elo8eKd U UCMOYHUKY €20 CYACmbA, K
mpyoy Kak 0CHOBHOMY CROCOOY O0CMUICEHUsL HCUSHEHHO20 OJIa2ONONIYYUS YeNl08eKd, 3A102) €20 YCNEeUHO20
npogheccuoHanbHO20 camoonpedeneHus U OwyuweHus Y8epeHHOCMU 8 3a8MmpaliHeM OHe; K 3HAHUAM KaK
UHMENLIEKMY ANbHOMY pecypcy, obecneuusarowemy Oyoyujee ueio8ekd, Kak pe3yibmanty Kponomiueozo, Ho
V81eKamenibHo20 yY4ebH020 mpyoa;

16

O06was
HEMETAJIJIOB

XapaKTCpUCTUKA

DopMyIHpoBaTh BBIBOJIBI IO pe3yibTaTaM MpoBeAeHHOro OObIACHUIb, YTO TAKOE HEMETAILIBI.
CpaBHUBATh AJJIOTPOIIHBIE BUIOM3MEHEHUS KUCIOPOa.
PackpbIBaTh NPUUYUHBI AJUIOTPOIIHH.

XapakTepu3oBaTb XHMUYECKUE 3JIEMEHThI-HEMETAIIb
¢u3nUecKue XUMHUUECKUE CBOMCTBA HEMETAJIJIOB.

IMPOCThIC BCHICCTBA-HEMETAJIJIBI: CTPOCHHUC,




O6T>$ICH$ITB 3aBUCUMOCTDh OKHCIIUTCIIbHO BOCCTAHOBUTCIBHBIX CBOICTB (I/IJ'II/I
CBOMCTBA)  DJIEMEHTOB-HEMETAJIJIOB oT ux mnojoxenus B llepuoguueckoit
anemenToB 1. . Menaeneera.

VYcranaBnuBaTh NPUUMHHO-CIIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM  aToMa,  XUMHUYECKOM
TUIIOM KpI/ICTaJ'IJ'II/ILIeCKOI\/'I PEIICTKHN HEMETAJIIIOB U UX COG)II/IHGHI/Ifl, nux (1)I/I3I/I'~I€CKI/IMI/I CBOMCTBaMH.
Jloka3pIBaTh OTHOCHUTEJIBHOCTh TMOHATUH «METaUD U «HEMETAJL»

MPEICKa3bIBATh
CHUCTEME XHUMHYECKHUX

CBSI3bI0,

17 Obmas XapaKTepUCTHKA | XapaKTepu30BaTh CTPOCHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHUE TraJoreHoB
anemeHToB VIIA rpymnmel — | B Iu1aHe 0011ero, 0COOEHHOT0 U €TUHUYHOTO.
rajloreHoB YcTaHaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMUYECKOW CBS3bIO, THUIIOM
KPUCTAIIIMUECKON PEIIETKH raJIoreHOB, MX (PU3UUYECKUMHU XUMHUYECKUMH CBOMCTBaMU
18 CoenuHeHus rajJoreHoB XapakTepu3oBaTh COCTaB, (U3WYEeCKHMe W XUMHUYECKHE CBOMCTBA,  IMOJyYeHHE UM  IPUMEHEHHUE
COEIMHEHM raJloreHoB ¢ UCIO0JIb30BaHUEM PYCCKOTO (POJHOIO) SA3bIKA U SI3bIKA XUMHUHU.
Ha3piBaTe coeauHEHUs TaloreHoB Mo (GopMysie U COCTAaBIATH (OPMYIIbI 10 UX HA3BAHUIO
VYcraHaBnuBaTh  NPUYMHHO-CIECJACTBEHHBIE  CBS3M MEXKAY XMMHUYECKOU CBSI3b10, TUIIOM
KPUCTAIJIMYECKOW PELIETKU COEMHEHUH raJloreHoB, X GU3NYECKUMU U XUMUYECKUMU
CBOMCTBaMH.
[TpoBoauTS, Ha0II01aTh u ONACHIBATh ~ XMMHYECKUH DKCIEPUMEHT IO  PAacClO3HaBaHUIO
raJIOTeHUJ-MOHOB  COOJIIOJIGHUEM TMPaBUJ TEXHUKH O€30MacHOCTHU. BBIMOTHATH pacueTsl o
XUMHUYECKMM  (opMysaM M yYpaBHEHUSIM  peakLui, MPOTEKAUMX C  y4acTHEM COEJUHEHUI
raJIOTEHOB
19 [lpaktnueckas  pabora 2. | Ymems oOpamarbcsi ¢ mabopaTopHBIM 0OOpYJOBAaHHEM M HArpeBaTebHBIMU npubopamu B
«/3yueHne CBOWCTB COJISHOW | COOTBETCTBHHM  C IPAaBUJIAMHU TEXHHUKH O€30MaCHOCTH.
KHUCJIOTBD» Habnooams cBOICTBA 3IIEKTPOJINTOB U MPOUCXOISIIUX C HUMU SIBICHUI.
Habnwoams u  onuceléams ~ peakuuu € yYaCTHUEM JIEKTPOJIHMTOB C MOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM poJHOro) sI3bIKa U SI3bIKa XMMUHU.
Dopmynuposamsv BbIBOABI IO PE3YJIbTaTaM IIPOBEIEHHOIO 3KCIIEPUMEHTA
20 OO6mas XapakTepUCTHKA | /lagamb OOIIyI0 XapaKTEPUCTUKY  aTOMaM, MPOCThIM BEIIECTBAM U COEJMHEHMSM XaJbKOTEHOB B

3eMeHTOB V]I A -XaJbKOIe€HOB.
Cepa

3aBHCUMOCTH OT MX TosiokeHus B Ilepuonnueckoii cucreMe. Xapakmepuzosams CTPOCHHE, aJlIIOTPOIUS,
¢u3nueckue W XMMHUYECKHE CBOMCTBA, MOJydYeHHE M NPUMEHEHUE Cephl. Ycmanasnueames TPUUUHHO-
CJIEJICTBEHHBIE CBA3H MEXK/Y CTPOCHHEM aTOMa, XMMUYECKOW CBSI3bIO, TUIIOM KPUCTAJUIMUECKON pEIIETKH
ceppl, €€ (U3NYECKMMHU M XMMHUYECKHMHU CBOWCTBAMH.

Buvinonnsams  pacdy€Thl IO XUMUYECKMM  (opMyJiaM ¥ YpPaBHEHUSIM PEAKIMH, MIPOTEKAIOLUINX C Y4aCTUEM
cepbl. [Iposodums, Habm0O0ams U OnuUcbieamb  XUMHYECKMH SKCIIEPHMEHT 110 TOPEHUIO Cepbl Ha




BO3YX€C M B KUCJIOPOAC C CO6J'IIOJI€HI/I€M IpaBHJI TCXHUKH 0e30macHOCTH

21 CepoBoziopo1 U CyabGuabI Xapaxmepuzogams ~ cocTaB,  (GU3NYECKHE W  XUMHUYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE
COCTMHECHHM CEPHI B CTETICHM OKHUCICHUS —2 C MCHOJb30BaHUEM PYCCKOTO (POJIHOTO) sI3bIKA U S3BIKA
XUMUHU.
Ha3piBaTh coemMHEHUSI CEpbl B CTEMEHH OKHUCICHHS —2 MO (opMmysie W COCTaBIATH (POPMYINIBI MO HX
Ha3BaHuio. CoCTaBIATh MOJICKYJISIPHBIE M HOHHBIE YpaBHEHHUS pEaklUuid, XapaKTepU3yrolIue
XMMHYECKHE CBOWCTBA COCIMHEHUW CEpbl B CTENEHU OKUCIeHHS —2. OnuceiBaTh MPOIIECCHI
OKHCJICHUSI-BOCCTAHOBJICHUS, ONPENEIATh OKUCIHUTENb M BOCCTAHOBUTEIb M COCTABISTH 3JIEKTPOHHBIN
0aaHC B pEaKIMIX C y4acTHEM Cepbl B CTEIIEHU OKHCIIEHUS —2.
VYcranaBnuBaTh ~— NMPUYUHHO-CIICJCTBEHHBIE  CBSI3M MEXIY XHMHUYECKOU CBS3bIO, TUTIOM
KPUCTAJUIMYECKOW PEMIETKU COCTMHCHUM Cephl, WX (HU3UYECKUMHU W XHWMHYECKHUMH CBONCTBAMHU

22 Kucnoponusie coenuHeHus cepbl | 3amucbiBaTh  (HOPMYJIBl  OKCHAOB CEphbl, HA3bIBaTh WX, OMUCHIBATh CBOICTBA Ha OCHOBE 3HAHUH O
KHCIIOTHBIX OKCHJAX.
XapakTepu3oBaTh COCTaB, (U3MUYECKUE U XUMHUYECKHE CBOWMCTBA CEepHOM KHUCIIOTBI KakK
JIEKTPOJIUTA  C MCIOJNIB30BAHUEM PYCCKOTO (POIAHOIrO) fA3bIKA M SA3bIKA XMMHH.
CocraBiATb  MOJIKYJISIDHBIE M HMOHHBIE  YPaBHEHHUS PEaKUUil, XapaKTepU3YIOIIMX XUMHUECKUE
CBOMCTBA CEpHON KUCJIOTHI.
Pacnio3naBath cynb(ar-MOHBI.
XapakTepru3oBaTh CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI KaK OKHCIUTENS C HCIOJIb30BAHUEM
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
CocTaBiATh  ypaBHEHHMS OKHCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKUUA  METOJAOM  AJIEKTPOHHOIO
Oananca.
BbINIONHATE  pacy€Tel MO XUMHUYECKUM dhopmynam U YPaBHEHHUSAM DPEaKUWW, MPOTEKAOIMINX C
YYaCTUEM CEPHOU KUCIIOTHI.
HalnrogaTh nonuchBaTh XUMHYECKHI YKCIIEPUMEHT.

23 [IpakTuyeckas pabota 3. | YMmers oOpamarbes ¢ J1a0OpaTOpHBIM 00OpYIOBaHMEM W HarpeBaTeIbHBIMH npubopamu B

«3yueHne CBOICTB  CEpHOIl | COOTBETCTBUHM  C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH.
KHUCIOTBD) Habntonats cBOWCTBA 3JEKTPOIUTOB M MPOUCXOISAIINX C HUMH SBJICHHM.

Habmomate u  ommchiBaTh  peakMM €  YYaCTHEM JJIEKTPOJIUTOB C MOMOIIbIO €CTECTBEHHOTO
(pPyCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMHUH.
PopMyIMPOBATH BHIBOJIBI IO PE3YJIHTATAM MPOBEICHHOIO HKCIIEPUMEHTA

24 O6mas xapakrtepuctuka | @opMyIMpoBaTh BBIBOJIBI IO PE3YIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA

XUMHNYCCKHNX OJICMCHTOB

VA

I[aBaTB 06H_Iy10 XAPAKTCPHUCTUKY aToMaM, IPOCTBIM BCIICCTBAM M COCAMHCHUAM ITHUKTOI'CHOB B




rpynnsl. A30T

3aBUCUMOCTH OT UX MoJiokeHus B [lepuoanueckoil cucreme.

XapakTepus3oBaTh CTPOCHHE, PU3NIECKUE U XUMUYECKHE CBOICTBA, MOJIyYeHUE u MPUMEHEHUE
a30Ta  C UCIOJb30BAaHUEM pYCCKOro (POJHOT0) S3bIKa M S3bIKA XUMUHU.

HaswiBaTh coeMHEHHS a30Ta 1O (hOPMYJIe U COCTABIIATH (DOPMYJIBI 110 MX Ha3BAHUIO

25 Ammuak. Conm aMMOHMS HazpiBaTh coeuHenus a3ota no GopmMylie U COCTaBIATh
(opMyIIBI 110 UX HAa3BAHUIO.
VYcTraHaBIMBaTE  TPUYMHHO-CICJCTBEHHBIC  CBSI3M MEXKIYy CTPOCHHEM aToMa W MOJICKYJIBI, BHIIOM
XUMHUYECKOH CBSA3M, TUIIOM KPHUCTAITNYECKOM peImeéTKI azora U ero (pU3NYECKUMHU U
XUMHYECKIMHU CBOMCTBAMH.
BoimmonHATe  pacu€Thl MO XUMHUYECKUM  (opMmyliaM M ypaBHEHHMSM PEaKIUi, MPOTEKAIOLINX C
ydacTHeM a30Ta XapaKTepu30BaTh CTPOCHHE MOJICKYJIBI, IPIMEHEHHE aMMHaKa C
¢u3nueckue M XMMHUYECKHE CBOMCTBA, TIOJIyY€HHE M MCIOJIBb30BaHUEM PYCCKOTO (POAHOTO) s3bIKa
U SI3bIKAa XHUMUH.
Ha3zpiBath comu aMMoHUs 10 OpMyJIaM U COCTABIATH (POPMYJIBI IO UX HA3BAHUSIM.
3anmuchIBaTh  MOJICKYJISIpHBIE W HWOHHBIC YPaBHEHUS PEaKInH, XapaKTepU3yIOIUe  XUMHUYECKHE
CBOICTBA aMMHaKa M CoJieil aMMOHHSI.
CocTaBisTh YpaBHEHHSI  OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX pPEAaKIUH C y4acTHEM aMMHaka C
MIOMOIIBIO AJIEKTPOHHOTO OanaHca.
YcTaHaBIMBaTE TPUYUHHO-CIICJICTBEHHBIC CBSI3W MEKAY BUAAMH XHMHYECKUX CBs3CH,  THUIIAMH
KPUCTAITTMUECKUX PEIIETOK aMMHaKa U CoJiell aMMOHHS U MX (PU3UYECKUMHU M XMMUYECKMMU CBOWCTBAMH.
[lpoBomuTh, HaOMIOAATP ¥  ONHCHIBATH XWMHUYECKUH SKCIEPUMEHT TI0 pPACIIO3HABAHHIO HWOHOB
aMMOHHSI  C COOJIO/ICHHEM MPaBWII TEXHUKH 0€30MaCHOCTU. BBIMOMHATE  pacd€Thl MO  XMMHUYECKUM
dbopMynaM W YpaBHEHHSIM pEaKIfid, POTEKAIIINX C YIaCTHEM aMMHaKa

26 [IpakTiueckas pabota 4. | TlonyuaTs, coOupate ¥ pacrno3HaBaTb  ammuak OOpamarbcs ¢ JabOpaTOpHBIM  00OpPYAOBaHHUEM

«[lomyuenue aMMHaKa U | ¥ HarpeBaTeIbHBIMU  NpUOOpaMM B COOTBETCTBUM  C IPaBUJIAMHU TEXHHUKH O€30MAaCHOCTH.
U3YYEHUE €r0 CBOUCTB» Habniogate M ONUCHIBATH XUMHUYECKUH HKCHEPUMEHT C MOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SA3bIKA

XUMUH.
@opMyIIHpOBaTh BHIBOJIBI IO PE3yIbTaTaM MPOBEACHHOTO SKCIEPUMEHTA.
CotpyaHuyate B Ipolecce yuyeOHOro B3aUMOAEHCTBMS IIPU paboTe B rpymHmax

27 Kucnopoznconepxariue XapakTepu3oBaTb COCTaB, (U3MUECKHME W XHMHUYECKHE CBOMCTBA, TIOJy4eHHE W NPUMEHEHUE

COCIMHCHHA a30Ta

OKCHJIOB a30Ta C UCIOJIb30BAHUEM PYCCKOro (POAHOI0) s3blKa M SI3bIKA XMMUHU.
CocTaBiATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEAKLMM,  XapaKTepU3yIOUIME  XUMHUYECKHE
CBOMCTBA OKCHJOB a30Ta.




YcranaBiuBaTh IMPUIUHHO-CIICACTBCHHBLIC CBA3HM MCXKIY BHUIOM XHUMHYCCKON CBs3H, THUIIOM
KpHCT&HJ’IH‘ICCKOﬁ peI_HéTKI/I OKCHJOB a3oTa )4 nx (I)I/I3I/ILICCKI/IMI/I 1 XUMHYECKHMMH CBOHMCTBaMHU.
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Kucnoponconepxkamue
COEIMHEHMs a30Ta

XapakTepu3oBaTh COCTaB, (HU3MYECKHME U XUMHYECKHE CBOWCTBA a30THOM KHCIIOTHI KaK 3JEKTPOJINTA,
IIPUMEHEHHUE C HCIIOJIb30BAHUEM PYCCKOro (POJHOIO) SI3bIKA M SI3bIKA XUMUHU.

3anucelBaTh MOJIEKYJSIDHBIE M HMOHHBIE YPaBHEHHs PEAaKLUH,  XapaKTEepU3YIOIIHE
CBOMCTBA a30THOM KHUCIIOTBI KaK JIEKTPOJIUTA.

[IpoBoauTh, HaOMIOAATH U  OMUCHIBATH XUMHUYECKHH SKCHEPUMEHT, XapaKTepHU3YIOIIU
A30THOM KHUCJIOTHl KakK »dJEKTPOJUTA, C COOJIIOJCHUEM IPaBUJ TEXHUKU OE30MAaCHOCTH.
XapakTepru3oBaTh a30THYHK) KHCIOTY Kak OKuciauTenb. COCTaBIsATh YpaBHEHUSI OKHUCIUTEIbHO-
BOCCTaHOBUTEIBHBIX peakumii, XapakTepU3yIOIIUX XMMHYECKHE CBOMCTBA a30THOM KHCIOTBI Kak
OKHCJIUTEJISI, C TOMOIUIbIO 3JIEKTPOHHOTO OajaHca.

[IpoBoauTs, HabIr01aTh u ONKUCBIBATh ~ XUMHUYECKUU SKCIEPUMEHT, XapaKTePU3yOLUN
CBOMCTBA  a30THOM KHMCJIOTHI KaK OKHUCIHUTENS], C COOJI0IEHUEM MPaBUJI TEXHUKH 0€30MacHOCTH

XUMHUYECKHUEC

CBOWCTBA
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dochop u ero coeTMHEHHS

XapakTepu3oBaTh CTPOCHUE, AIOTPONHIO, (U3UUECKHE U XHUMHUYECKHE CBOWCTBA, IOJIy4YeHUE U
npumeHeHue Gochopa ¢ HUCIONB30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUM.
CamocTosATeNnbHO ONMUCHIBATH CBOMCTBAa OKcH (ocdopa(V) Kak  KUCIOTHOTO  OKCHIAa U
opTohochOpPHON KUCIOTHI.

Hnnroctpuposatsb YPaBHEHUSAMHU 3TU CBOMCTBA COOTBETCTBYIOLIUX PEAKLUH.
[IpoBoauTh, HaOMIOAATE U  ONUCHIBATH XUMUYECKUH IKCIEPUMEHT € COOJIIOJCHHUEM
TeXHHUKH Oe3omacHocTu. Pacnio3naBath ochaT-muoHsI

CBOMCTBA

MIpaBHII
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OOmas XapaKTEPUCTHKA
JJIEMEHTOB IV A-rpynmsl
Yrnepon

JlaBaTh OOIIYIO0 XapaKTEPUCTUKY aTOMaM, IMPOCTHIM BEIIECTBAM M COCAMHECHUSM 3JIeMeHTOB [V A- rpymisl
B 3aBUCHUMOCTHU OT X MOjoxeHus B [lepuoamueckoit cucrteme. XapakTepru3oBaTh CTPOCHHE, AJTIOTPOITHIO,
bu3nYeCKue U XUMHUYCCKUE CBOMCTBA, MOJYyYCHUE W NMPUMEHEHHE aMOpP(HOTO yriepojaa U e€ro COpPToB C
UCTIOJIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA W si3bIKa XuMuH. CpaBHUBATH CTPOCHHE M CBOWCTBA anMasa U
rpadura. ONKCHBAaTh OKMCINUTEIIEHO-BOCCTAHOBUTEILHBIC CBOMCTBA YIIEpO/Ia.

[IpoBoauTh, HAOMIONATH W OMHCHIBATE XUMHUYCCKUU OJKCIEPUMEHT C COONIOJACHHEM MPaBHII TEXHUKH
0€e30IacCHOCTH
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Kucnoponcoaep:xaine
COETMHEHHUS yTiiepoa

XapakTepu3oBarth COCTaB, (PU3UYECKHE W XUMHYCCKHE CBOWCTBA, MOITYYCHHE M NMPUMCHEHHE OKCHIOB
yTIEpo/a ¢ UCTIOIB30BAHUEM PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHUHU.

VYcraHaBnuBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M  MEXKIY BHJAMH XUMHUYECKUX CBSI3€H, TUIAMHU
KPUCTAJUTMUECKUX PEIIETOK OKCHJIIOB yriepoja, X (U3NYECKUMH U XMMUYECKUMHU CBOICTBaMH, a TaKke
npumeHeHueM. CoOmroaTh MpaBuiia TEXHUKH 0€30MMaCHOCTH MPH UCTIOIB30BAaHUH TIEYHOT'O OTOTICHHUS.
Oxka3bIBaTh NMEPBYIO MOMOIIb IPU OTPABICHUH YTapHBIM T'a30M.




XapakTepu3oBaTh COCTaB, (uU3MUecKHe M XMMHYECKHE CBOMCTBA, MOJyUYE€HUE U IPUMEHEHHE YTOIbHON
KHUCIIOTBI U €€ coJier (xkapbOHAaTOB W T'MIPOKApOOHATOB) C UCIIOJIB30BAHUEM PYCCKOIO
(pomHOrO) s3bIKa M S3bIKA XMMHUU.

HnnroctpupoBaTh 3aBUCUMOCTD CBOMCTB COJIEH YIOJIBHOM KMCIIOTBI OT UX COCTaBa.

[IpoBoauth, HaOMIOJaTHh W ONUCHIBATH XMMHYECKUN HKCIIEPUMEHT € COOJIIOJIGHHEM  IPaBHII
TEXHUKU 0€300aCHOCTH
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[IpakTiueckas pabota 5.
«[lomyueHue yriekucsaoro rasa u
W3Y4YEHUE €r0 CBOMCTBY»

O0pamartbecst ¢ 1abOpaTOPHBIM HarpeBaTeIbHBIMU  MPUOOpPAMU MTpaBUIIAMHU TEXHUKH 0€30MacHOCTH.
Habntogate W ONMCHIBATH XMMUYECKUN SKCIEPUMEHT C MOMOIIBIO PYCCKOTO (POTHOIO) si3bIKa M SI3bIKA
XUMHH.

@opMyIUpOBaTh BBIBOJIBI 10 PE3YJIbTaTaM IMPOBEACHHOIO IKCIIEPUMEHTA.

CoTtpyaHuyaTh B IHpoliecce yueOHOro B3aMMOAEMCTBUS NMPH paboTe B IpyMIax
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VYri1eBo10posI

XapakTepu3oBaTh OCOOEHHOCTH COCTaBa U CBOWCTB OPraHHMYECKUX COCIMHEHUI.

Pa3nnuate npeaenbHbIe U HENPEAEIbHBIE YTIEBOAOPOIBI.

HaspiBate u 3amuceiBaTh (HOpMyINBl (MOJEKYJSIPHBIE U CTPYKTYPHBIC) BOKHEUIINX
MIPEICTABUTENIEN YIIIEBOIOPOIOB.

[IpennaraTe 3KCIEPUMEHT MO PACIO3HABAHUIO COEIUHEHUN HETIPEAEIbHOTO CTPOCHUSI.

Habniwooams 3a  XOAOM  XMMHYECKOTO 3KCIIEPHMEHTA, OMHCHIBATh €T0 U JIENIaTh BBIBOABI HA OCHOBE
HabmoieHnil. Qukcuposams Pe3yNbTaThl OSKCIEPUMEHTAa C IOMOIIBIO PYCCKOTO  (POAHOrO)  s3bIKA,
a TaKkKe C TOMOUIbIO XUMHYECKHX ()OPMYI U YpaBHEHUH
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Kucnopoaconepxariue
OpraHUYeCKUe COCAMHEHUS

XapakTepu3oBaTh CIHPTHI, KaK KHUCIOPOICOAEPKALIUE OPTaHUYECKUE COCIUHEHUS.
KnaccudumupoBars cnupThl IO aTOMHOCTH.

HaszbiBaTh npeacraButesneil 0HO- U TPEXaTOMHBIX CIIUPTOB U 3aMUCHIBATH U3 (POPMYIIBL.

XapakTepu3oBaTh KHUCJIOTHI, KAaK KHCIOPOJICOJECPHKAIINE OPraHUYECKUE COEIUHEHHS.

HaspiBaTh mpencTaBUTENedl NpPENENbHBIX U HEMpPElNelbHBIX KapOOHOBBIX KHCIOT M 3alHChIBaTh U3

bopmyIbl

35

Kucnoponconepxaue
OpraHUYeCKHe COCAMHEHUS

XapakTepu3oBaTb CIHUPTHI, KaK KHUCIOPOICOAEPKALIUE OPTaHUYECKUE COCIUHEHUS.
KnaccudumupoBars cnupThl IO aTOMHOCTH.

HasbiBaTh pencTaBuTeneit 0JHO- U TPEXATOMHBIX CIIMPTOB U 3aMUCHIBATh U3 (POPMYIIBI.

XapakTepu3oBaTh KHUCJIOTHI, KAK KHCIOPOJACOECPKAIINE OPraHUYECKUE COCIUHEHHS.

HaspiBaTe mpenctaBuTeneil mpenenbHBIX M HEMpeneldbHBIX KapOOHOBBIX KHCIOT M 3alHChIBaTh U3

bopMyIbI

36

erMHI/Iﬁ n €ro COCAUHCHUA

XapaKTemeBaTL CTPOCHHUC AaTOMOB U KPUCTAJUIOB,
(1)I/ISI/I‘I€CKI/I€ n XUMHUYCCKUC CBOfICTBa, MOJIYYCHHE U IIPHUMCHCHUC KpPpECMHHA C




UCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMHH.

VYcraHaBnMBaTh IPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXAY CTPOCHMEM  aToMa, BHJIOM  XHMHUYECKOU
CBSI3HM, THIIOM KPUCTAJUIMYECKOMN pEeHIETKN KPEMHUS, €ro GU3NYECKUMU U XUMUYECKIMH CBOWCTBAMU.
BbInonHATE pacyéThl MO XMMUYECKUM (OpMYJIaM U YPAaBHEHUSM PEaKIii, MPOTEKAIOIUX C y4aCTHEM
KPEMHHS M €T0 COEIMHEHUN.

XapakTepu3oBaThb ~ COCTaB,  (U3MYECKHE M  XUMHYECKHE CBOMCTBA, MOJYy4YEHHE M IMPUMEHEHHE
COEIMHEHUM KPEMHHUS C HCIOJIb30BAaHUEM PYCCKOIO (POJHOTO) sA3bIKa U SI3bIKA XMMMUHU.

CpaBHUBATh AMOKCU/BI YTIEPOAA U KPEMHHUSL.

37 CunukaTtHas Xapaxmepuzoeams CUIMKATHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYIO IPOAYKIIMIO.
IIPOMBIILICHHOCTb Ycemanasnusamos aHaNOruy MEXLy pa3iIMYHbIMK OTPACIIMUA CUIIMKATHOM IPOMBIIUICHHOCTH
38 ITonyyenune Onucvieams HaXOXJACHUE HEMETAJUIOB B INpUpPOAE. Xapakmepuzoeamv (GpaKIMOHHYIO TIEPETOHKY
HEMETAJIJIOB KHJIKOTO BO3/IyXa KaK COBOKYITHOCTh (PU3UUECKUX MPOLECCOB. ApeyMeHmuposams OTHECEHNE aKTUBHBIX
HEMETAJJIOB K OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIM IPOLIECCAM
39 [Tonydyenue BaKHEUIIMX Xapaxmepuzoeams Xumusm, CbIpbE, ammapaTypy, Hay4dHble NPHHLMIBI W MPOAYKIHUIO IMPOU3BOJICTBA
XUMUYECKUX cepHoii Kucnotsl. CpasHusams MPOU3BOJCTBO CEPHON KUCIIOTHI C TPOU3BOJICTBOM aMMHaKa
COCTUHEHUN
40 O0o61menne 1o TeMe | XapakTepu3oBaTb  COCTaB,  (U3MUECKHE U  XMMHUYECKHE CBOWCTBA, MOJIYYEHHUE U NPUMEHEHUE
«HemeTamnnsl ¥ X COCIUHEHUSA» | COCAMHCHUN HEMETAIJIOB C HCIIOJIb30BAHHEM PYCCKOrO (POIHOIO) s3bIKA U S3bIKA XHMUH.
41 KonTposbHasi pabdoTa no teme | BBITONHATE TECTHI M yIPAKHEHHUS, pEIIaTh 3aJa4M 110 TEME.
«HemeTanbl " ux | [IpoBoaUTE OLIEHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHUU TeMbl «HeMeTarmib.
coeUHEeHHUsD) KoppekTupoBaTh CBOM 3HaHMsI B COOTBETCTBUH C IUNIAHUPYEMBIM PE3yJIbTaTOM
Metanasl (234.) (GOpMHPYIOT OTBETCTBEHHOE OTHOIICHHE K YUYEHHIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOpPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTUBALMK K OOYYEHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOODPY M IIOCTPOEHUIO
JanbHeHIe WHANBUIYaIbHON TpaeKTOpuu oOpa3oBaHMsA Ha 0a3e OPHEHTHPOBKU B MHpe IMpodeccuil u
Npo(eCCHOHATBHBIX MPEINOYTEHUH, ¢ y4eTOM YCTOWYMBBIX ITO3HABATENbHBIX MHTEPECOB, a TaKXkKe Ha
OCHOBE (DOPMHUPOBAHMS YBAKUTEIHHOIO OTHOIIEHUS K TPYAY, Pa3BUTHUSA OIBITa YYacTUS B COLMAIBHO
3HaYUMOM TPYIE;
cozoarom 0O1a2onpusmHble YCI08UA Ol PA3GUMUS COYUATILHO 3HAYUMbBIX OMHOWEHUN U, npexcoe 6cezo,
YEHHOCMHbIX OMHOWEHUN. K 3HAHUAM KAK UHMENIeKMYyaibHOMy pecypcy, obecneuusaioujemy 6yoyujee
yenoeeKa, KaK pe3yibmamy Kponomiueo20, Ho Y8IeKamenbHo20 yueOH020 mpyoa;
42 Ilonoxenue METAaJLIOB B OOBSICHUIIID, YTO TAKOE METAJIIEI.

[lepnoanueckoi CUCTEME,

Paznuuamo (I)OpMBI CYIICCTBOBAHMA MCTAJIJIOB: 3JICMCHTLI M IIPOCTLIC BCIICCTBA.




CTpOCHHUE aTOMOB u
KpPHUCTAJJIOB

Xapaxkmepuzosams XUMAYECKUE AJIIEMEHTBI-METAIIIBI 110 UX NOJIOkKEHUIO B [lepuonnueckoii cucreme /. .
Menneneesa.

Ilpocnosuposams CBONCTBA HE3HAKOMBIX METAUIOB [0 MOJIOKEHUIO B Ilepuonnueckorn cucreme
XUMHYECKHX deMeHTOB J[. 1. MeHaeneena.

Yemanaenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKy CTPOCHHEM  aTOMa, BHJIOM  XUMHUYECKOM
CBSI3H, THUIIOM KPUCTAJUIMYECKOMN PEIIETKU METAIJIOB — ITPOCTBIX BEIIECTB U UX COCAMHEHUN

43 OOmme xuMuueckue CBOMCTBA | OObACHAMb, YTO TAKOE DSl aKTUBHOCTH METAJUIOB. [IpumeHsmsb €ro IS XapaKTEPUCTHKH XUMHUYECKHX
METaJIOB CBOWCTB MPOCTBIX BELIECTB-METAIOB. (Q6006wams CUCTEMY XHUMHYECKHX CBOWCTB METAJIOB Kak

BOCCTaHOBUTEIJIbHbBIE CBOWCTBAY.
CocTaBiATb  MOJIEKYJIIDHBIE ~ YpaBHEHUS  pPEAKIUH, XapaKTEepPU3YIOIUX XHWMHUYECKHE CBOMCTBA
METAJIJIOB B CBET€ YYEHHS 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpOLIECCaX, a pEaKIuu ¢
y4acTHEM 3JEKTPOJUTOB, MPEJICTABIATh TAKXKE U B MOHHOM BHJIE.
HabmonaTh ¥ ONMCHIBATh PEAKIIMH MEXKIY BEUIECTBAMH C IMOMOIIbIO PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA
XUMUHU.
CaMOCTOSITETEHO IMPOBOAUTH OIIBITHI, IMOATBCPKAAOIUE XUMHUYCCKUC CBOMCTBA METAJJIOB C
co0JII0/ICHHEM IPaBUJI TEXHUKU 0€301aCHOCTH

44 O6mas xapakTepucTuka | O0vsacHAmMb YSTUMOJIOTUIO HA3BAHUSI TPYMIBl  «IIETOYHBIC METAILIBD.

IIEJIOYHBIX METAIIOB Hasams 00NIyI0 XapaKTEPUCTHKY IIEIOYHBIM MeTajlaM [0 MX IMoJIoKkeHHIo B Ilepuoanueckoii cucreme

xumudeckux ayemenToB J[. . Menneneena.
Xapaxkmepuzoeamsb cTpoeHHE, GU3NUECKUE U XUMUYECKHE CBOMCTBA  IENIOYHBIX METAJUIOB B  CBETE
00111eT0, 0COOEHHOT0 ¥ €IUHHUYHOTO.
Ilpeockaszvieams  pu3nyeckue M XUMUYECKHE CBOMCTBA OKCHIOB M TMAPOKCHUIIOB LIETOYHBIX METAJIJIOB
Ha OCHOBE UX COCTaBa M CTPOGHHMS U TOATBEPXkAATh MPOTHO3bI YPAaBHEHUSIMU COOTBETCTBYIOLIUX
peaKuunid.
Ilposooums pacu€rbl MO XUMHUYECKUM GopMyJaM U ypaBHEHUSM  peakluil, MpOTEeKAloMHUX C
Y4aCTHCM IICJIO0YHBIX MCTAJIJIOB U UX COGIII/IHGHPII;’I

45 Ob6mas xapaktepucTuka | O6vacHAmMb STUMOJIOTHIO HA3BaHUS TPYMIbl  IIEJIOYHbIE METAIIIBI».

MCI0YHBIX MCTAJIJIOB

Jasamsb 00NIYI0 XapaKTEPUCTUKY IIEJTOYHBIM METaJIaM IO WX MOJIOKeHUIo B llepuonndeckoit cucreme
xumudeckux ajemenToB . . Menneneena.

Xapaxmepuzosams cTpoeHue, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA  IIENIOYHBIX METAJUIOB B CBETE
00111eT0, 0COOEHHOI0 ¥ €AUHUYHOTIO.

Ilpeockazvieams  (HU3MYECKUE H XUMHYECKHUE CBOWCTBA OKCHIOB M THAPOKCHUIOB MICIOYHBIX METAIIOB
Ha OCHOBE UX COCTaBa M CTPOCHHS M TOATBEP)KJIATh MPOTHO3bI YPABHEHUSMH COOTBETCTBYIOIIMX




peaKuui.
Ilposooums pacu€Thl TO XUMHUYECKUM (OopMyliaM U YPaBHEHUSM  pEaKIui, MPOTEKAIOMIUX C
Y4acTUEM MICJIOYHBIX METAJIJIOB U UX CO€JII/IH€HI/II71
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Ob6mas XapaKTepUCTHKA
IeJIOYHO3EMENTbHBIX METAIIIOB

ObvscHamb STUMOJIOTHIO HA3BaHUS TPYIIBl  «IIETOYHO- 3€MENbHBIE METAIIIBD».

Jlasamb 001y10 xapakTepucTuKy mertamuiaM IIA rpynnbl (1IE€70YHO-3€MENBHBIM —METaljlaM) [0  HUX
nosioxkeHuro B [lepuoanueckoin cucreMe xumuyeckux snemeHTos . M. Menzeneesa.

XapakTepu3oBaTh CTpOeHHUE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA IENOYHO-3eMENbHBIX METAJJIOB B CBETE
00111er0, 0COOEHHOT0 U €IMHUYHOTO.

[Ipencka3piBaTh (U3NYECKHE W XUMHUYECKHE CBOICTBAa OKCHUIOB M FMAPOKCHIOB MeTayioB ITA rpynmsl
Ha OCHOBE UX COCTaBa U CTPOCHUSA M IOATBEPXKAATh IIPOTHO3bl YPABHEHMSIMHU COOTBETCTBYIOIIUX
peaKuui.

[IpoBomuTh pacuéTsl NTO XMMHUYECKMM (opMylaM M YpaBHEHUSIM  pEakUuil,  MPOTEKAIOIINX
C  YYaCTHEM IIEJOYHBIX METAJIIOB M MX COCTMHEHUI
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Oomas XapaKTepUCTHKA
IIETIOYHO3EMEITbHBIX METAIJIOB

ObvscHamb STUMOJIOTHIO Ha3BaHUS TPYIIIBI  «IIENOYHO- 3€MEJIbHBIE METAJIIbIY.

Jlasamy 00mIy0 XapakTepucTHKy MeTayiaM IIA rpynmer (EnoyHO-3eMENbHBIM MeTalIaM) TO0 WX
nosioxkeHuro B [lepuoanueckoit cucreMme xumuyeckux snemeHTos . M. Menzeneesa.

XapakTepu3oBaTh CTpoeHHUE, (PU3NUEeCKHe U XMMUYECKHE CBOMCTBA MIENOYHO-3€MENbHBIX METAJJIOB B CBETE
00111er0, 0COOEHHOT0 U €IUHUYHOTO.

[IpenckaspiBath (U3MYECKUE W XUMHUYECKHE CBOWCTBA OKCHJIOB U THAPOKCHUIIOB MeTauioB [TA rpymmsl
Ha OCHOBE UX COCTaBa M CTPOEHMsSI M TIOATBEP)KAAThb MPOTHO3bl YPaBHEHHSIMH COOTBETCTBYIOLIUX
peaKIuid.

[IpoBomuTh pacuéTsl TO XUMHUYECKMM (opMylaM M YpaBHEHUSIM  pEakUuil,  MPOTEKAIOIINX
C  YYaCTHEM IIEJOYHbIX METAJIOB U MX COEAMHEHUIN

48

JKécTkoCcTh BOABI U CIIOCOOBI €€
YCTpaHECHUS

O0vscHAmMb, YTO TAKOE «KECTKOCTh BOJIBD».

Paznuuamos BpeMEHHYIO B TOCTOSHHYIO JK€CTKOCTh BOJIBI.

Ilpeonazams criocoObl yCTpaHEHUS KECTKOCTH BOJIbI

Ilposooums, Habooamo U onucvieamb XUMHUYECKUN IKCIICPUMEHT, C COOIIOIEHUEM
IPaBWJI  TEXHUKH 0€30MaCHOCTH
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[IpakTnueckast pabora 6.
«ITomyueHne xeCcTKOl BOJbI
1 CIIOCOOBI €€ YCTpaHCHUS

Ionyuams, cobupame W pacno3nasams YTIIEKUCIbIHN ra3

Obpawamucs ¢  mabopaTOpHBIM o0opyToBaHHEM U HarpeBaTeIIbHBIMU npubopaMu B
COOTBETCTBUM  C IPAaBUJIAMHU TEXHUKH O€30M1aCHOCTH.

Habnwoams n onucviéams XUMAYECKUN IKCTIEPUMEHT C IMOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUH.




Dopmynuposamsv BbIBOABI IO PE3yJIbTaTaM IIPOBEIEHHOIO 3KCIIEPUMEHTA.
Compyonuuames B Tpolecce y4eOHOro B3aMMOJCHCTBUS MpHU padoTe B rpymmax
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AJmroMuHUN
COEIMHEHUS

€ro

Xapakmepuzosams  ATIOMUHAKA 1O e€ro moJiokeHuio B [lepuoamdeckoil cucTteMe XUMHUYECKUX
anemeHTOB /1. . Menpeneena.

Onucviéams CTpOEHHE, bu3mveckne W XMMHYECKHE CBOMCTBA aTFOMUHUS, TMOATBEPXKAAs WX
COOTBETCTBYIOIIMMH YPaBHEHUSMH PEaAKIIUil.

ObvscHamb TBOWCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB OKCHJIA U THAPOKCH/IA aTFOMHHHS.
Konxpemuszuposams ANEKTPOITUTHUECKOE MOJIyYEHHE METAJIJIOB ONHMCAHMEM MPOU3BOJICTBA
ATFOMMHUS.

Ycemanasnusams  3aBUCHUMOCTBH  00JIaCTel  MPUMEHEHUS AIFOMHHHUS U €r0 CIUIABOB OT CBOMCTB.
Ilposooums pacdy€Tbl TO XUMHYECKHUM (OpMyJiaM U ypaBHEHHUSM  pEaKIui, MPOTEKAIUUX C
y4acTHEM AJTFOMUHUS 1 €r0 COSTMHEHUM
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AJroMUHUN
COEIMHEHUS

€ro

Xapaxkmepuzosames  aNIOMUHUKA 1O €ro mojiokeHuto B Ileproanyeckoil cuCTEME XUMHYECKUX
anemenToB /I. 1. Menpeneena.

Onucvlieams CTpOEHHe, bu3mveckne W XMMHYECKHE CBOMCTBA aTFOMUHUS, TMOATBEPXKAAs WX
COOTBETCTBYIOIIMMH YPaBHEHUAMU PEAKLUH.

ObvscHamb TBOWCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB OKCHIA U THAPOKCHIA aTFOMHHHS.
Konxkpemuszuposams ANEKTPOITUTHUECKOE MOJIy4YCHHE METAJJIOB ONHMCAHMEM MPOU3BOJICTBA
AITFOMUHHSI.

Yemanasnusams  3aBHCHUMOCTD  00JIaCTeld  MPUMEHEHUS AIFOMHUHHMS U €r0 CIUIABOB OT CBOMCTB.
IIposooums pacd€Tbl TO XUMHYECKHM (OpMyJIaM U YpaBHEHHUSM  pEaKIuii, MPOTEKAIoUuX C
Y4aCTHCM AJIIOMUHUA U €TI0 COCI[I/IHGHI/Iﬁ
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Kemneso
COEIMHEHUS

€ro

Xapaxmepuzosamo nosioxenue xenesa B [lepuoanueckoi cucreme xumuueckux anemenros [l U
MemnpeneeBa, 0COOCHHOCTH CTPOSHUS aTOMA.

Onucvlieams pU3NUecCKre U XUMHUYECKHE CBOMCTBA jKelie3a, MOATBEPKaas 10,4 COOTBETCTBYIOIUMU
YPAaBHEHUSAMHU PEAKIIMM.

Obvsacuams ~ Haduuue  JBYX  TEHETUYECKMX PANOB coeauHeHmi xenesa Fe*' u FO*" .
Yemanasnusams  3aBHCHUMOCTD  00JIaCTEel  MPUMEHEHUS Kelle3a U €0 CIUIABOB OT CBOMCTB.

Ilposooums ~ pacy€rbl 1O  XUMHUYECKMM  (GOpMyJIaM U YPaBHEHUSAM PEAKIHH, MPOTEKAIOIINX C
Y4acTHUEM XKeJie3a U €r0 COCTMHEHUH.

Habarwoams v onucvieams peakimu MKy BEIIECTBAMH C IIOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U sI3bIKa
XHUMHHU
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Kemneso

€ro

Xapaxmepwoeamb ITIOJIOKCHHUC KCJIC3a B HepnonnquKoﬁ CUCTEMC XHMMHYCCKHUX OJJICMCHTOB I[ .




COCIUHCHHUS MenpeneeBa, 0COOEHHOCTH CTPOEHUS aTOMa.
Onucvieams (u3NYECKUe U XUMHUYECKHE CBOWCTBA jKeje3a, MOATBEpHKIas ux COOTBETCTBYIOIIMMHU
YPaBHEHHUSMH PEAKIIHM.
Obvacuamy ~ HaIMUMe  JBYyX  TEHETUYECKUX  PSIOB coeauHenui xenesa Fe” u FO’" .
Yemanasenueams  3aBUCHMOCTD  00JIacTeld  NMPUMEHEHUS JKeJle3a U €ro CILUIaBOB OT CBOMCTB.
Ilposooums ~ pacu€Tbl MO  XUMHYECKUM  (opMydaaM U ypaBHEHMSAM PEaKLUH, MPOTEKAIOIIUX C
Y4aCTHEM XKeJe3a U €ro COCIMHEHNN.
Habnwoams n onucviéams peakliuy MEXy BELIECTBAMU C ITOMOIIIBIO PYCCKOTO (POJHOTrO) S3bIKa U S3bIKA
XUMHH.
54 [IpakTrueckas pabota 7 | DKCIEpUMEHTANIBHO UCce008ams CBOMCTBA METAJUIOB M MX COCAMHEHHH, pemaTh 3KCIepUMEHTAJIbHbIE
«Pelenne SKCIEPUMMEHTANBLHBIX | 3a7a4d 10 TeMe «MeTaiby.
3aja4 1o reMe «Meramuibn Pabomamu c n1abopaTopHbIM 000pyZI0BaHHEM U HarpeBaTeIbHBIMU npudopamu B
COOTBETCTBUM  C NMPaBUJIAMU TEXHUKH 0€30IaCHOCTH.
Habniwooams cBOWCTBA METAUIOB M MX COCAWHEHWH W SBJICHUH, IPOUCXOAALINX C HUMH.
Onucvigams XUMUYECKUH OKCIEPUMEHT C TOMOUIbIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUU.
Dopmynruposams BBIBOABI 110 pE3yJIbTaTaM IIPOBEACHHOIO SKCIIEPUMEHTA
Onpedensmo (Ucxons w3 ydeOHOW 3ajaun) HEOOXOIWMOCTh WCIOJIb30BAaHUS HAONIOACHUS WU
JKCIIEPUMEHTA
55 Koppo3us metamioB u cnoco0sl | OOBSCHATH, YTO TAKOE KOPPO3HSL.
3aLUTBI OT HEE Paznuuams XUMAYECKYIO U DJIEKTPOXUMHUUYECKYIO0 KOPPO3UHU.
Hnmocmpuposams — TIOHATUSL  KOPPO3USDY, «XUMHYECKAs KOPPO3UA», «INEKTPOXUMUYECKAsT KOPPO3HD»
IpUMepamHu.
Xapaxmepuzoeams  cOCOOBI  3aLLUTHl  METAUIOB  OT KOPPO3UU
56 Mertannsl B ipupoje. [lonsitie o | Kraccugpuyuposams  GopMbl  TPUPOIHBIX  COCIUHEHUN METAIIIOB.
METaJIIypruu Xapaxkmepuzoeamsb o01IE CLIOCOOBI MOTYUYEHUS METAUIOB: UPO-, THIPO- U 3JIEKTPOMETAILIIYypPIrUH.
Konxpemusuposame ~ 3T crocoObl  TpuUMepamMH M YPAaBHEHUSIMH pEAKIMi C COCTaBJICHHEM
JIEKTPOHHOr0 OasiaHca.
Onucvieams JOMEHHBIM NPOLECC U BJIEKTPOJUTHUECKOE MOJTYyUYEHHE METAIIOB.
Pasznuuamo 4€pHBIE U IBETHBIE METAJUIbL, YYTYHBI U CTaJIH
57 Meramiel B mpupoze. Knaccugpuyuposamv  HopMbl  TIPUPOAHBIX  COCTUHEHUI METAJLIOB.

[lonsTe o meTaurypruu

Xapaxmepuzosams o01IHE CIIOCOOBI MOYUYEHUS METAIJIOB: MUPO-, TUIPO- U AIEKTPOMETAIUTY PTUH.
Konxpemusuposame ~ 3T crocoObl  TpUMepaMH | YPAaBHEHUSMH PpEaKIMid C COCTaBICHHEM
JJIEKTPOHHOTO OajaHca.




Onucviéams I[OMGHHBIP'I mponecCc M SBJICKTPOJIUTUYUCCKOC IMOJIYUCHNE MCTAJIJIOB.
Paznuuamo ‘lépHLIe W IBCTHBIC MCTAJIJIbl, YYT'YHbI M CTAJIU

58 Pemenne  3amay  Ha IIpo6ooums paccueThl Ha HAXOXKAECHNUE MPAKTUYECKOTO BbIX0/1a MPOAYKTAa XUMUYECKON peaKInu.
HaXO0XJACHUEC BbBIXOJa OIIMCBIBATh PEAKILIMHM MEXKIY BEIIECTBAMH C IOMOIIBIO PYCCKOI'O (pOI[HOFO) SA3bIKA U A3bIKa XUMUMU.
NIPOAYKTA PEaKIuu

59 Pemenne  3amau Ha 1Iposooums paccueThl Ha HaXOKJEHHUE MPAKTUYECKOTO BBIXOA MPOJYKTa XUMUUYECKONU PEaKIHH.
HaxOXIACHHUEC BbIXOJ1a OIMCHIBATh PEAKIIMU MEX/1y BELIECTBAMH C TIOMOIIIBIO PYCCKOTO (POJHOTO0) S3bIKA U SI3bIKA XUMUH.
NIPOAYKTA PEaKu

60 Pemenue 0ObocHo8bI6amb NCTIOIB30BAHKUE €IMHULL U3MEPEeHUs B pacueTaX. [[pou3BoAUTH BBIUMCIIEHUS U ONIEPUPOBATH
KOMOMHHMPOBAHHBIX MOHATHSIMU «Maccay, «00BbeM», «MaccoBas JOJIsD», «00BEeMHAs A0S, «TEIIOBON A (HEKT», «KOIHMYECTBO
3a1a4 BEILIECTBA», KCKOPOCTh PEaKINNy, «KKOHLIEHTPALHSD).

61 Pemenue 0ObocHo8bIBamb UCTIOIH30BAHKE SMHUIl U3MEPECHHS B pacueTaX. [Ipon3BoUTE BEIUMCIICHUS U OTIEPUPOBATH
KOMOWHMPOBaHHBIX MOHATHUSIMU «Maccay», «00beM», «MaccoBas JOJs», «00beMHas A0S, «TemIoBOi 3 (heKT», «KOIMYECTBO
3a1a4 BCILICCTBA», KCKOPOCTh PEaKIUNy, «KOHIICHTPALWD).

62 Pemienue Xapaxmepuzosamwb 001IHE, OCOOCHHBIC U WHIUBUy JIbHBIC
SKCIIEPUMEHTAIIbHBIX CBOMCTBAa KHCIIOT, OCHOBaHHUH, COJIEM B CBETE€ TEOPUHU BJIEKTPOJUTUYECKON JUCCOLMALIMH.
3a7a4 Apeymenmuposams BO3MOKHOCTb IMTPOTEKAHNUS XUMUYECKUX PEAKIIMM B PACTBOPAX JIEKTPOIUTAX UCXOMS U3

YCJIOBUU.
Knaccuguyuposams HeopraHU4IeCKHE BEIIECTBA IO COCTaBY U CBOWCTBaM.
IIpusooums ipuUMepHI MPEACTABUTENEH KOHKPETHBIX KJIACCOB U IPYIII HEOPTAaHUYECKUX BEIIECTB

63 OO6o01enne 3HaHWN TI0 ObvsicHamb, umo maxoe psd akmueHoCmu memainos. llpumensmo e2o 0151 Xapakmepucmuky Xumuyeckux
TeMe «MeTaibh ceolicme npocmuix ewecmse-memannos. Qoodwams cucmemy XUMUYECKUX CBOUCME Memdaulos KAk

80CCMAHOBUMETIbHBIE CBOUICMEA).
Cocmasnamo MOJIEKYJISIDHBIE ~ YPAaBHEHHUS]  PEAKIMil, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOWCTBA
METAJJIOB B CBETE YYEHHS 00  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX MpOIlECCaX, a peakuud C
y4aCTHEM  DJIEKTPOJIUTOB, IIPEACTABIATH TAKXKE U B UOHHOM BHJIE.
Habnooamos u onucvlieams peakiiud MeXIy BEIIECTBAMHU C IMOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKa
XUMHH.
Camocmosamenvho MIPOBOJIUTH OIIBITHI, MOATBEPAKAAIOIINE XMMHUYECKUE CBOWCTBA METAUIOB C
COOJIIOICHUEM MPABUJI TEXHUKH O€30MMacHOCTH

64 Konrtposbnass pador 3 Buinonnsame mecmul u ynpasxcnenus, peulams 3a0aqu no meme.

«MeTaJLiIbD»

IIposooums oyenxy cobcmeeHHbIX 00CMUNCEHUL 8 yceoeHuu memul « Memannoly.
Koppexmuposamu ceou 3nanus 6 coomseemcmeuu ¢ NAGHUPYEMbIM Pe3yIbimamom




XuMmus 4 OKpy:kawumas cpena (44.)

(GOpMHUPYIOT  OCHOBBI DKOJIOTMYECKOM  KYJBTYpPhl COOTBETCTBYIOLIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTHUECKOTO MBIIIJICHUS, PA3BUTHE OIBITAa S3KOJIOTHYECKA OPUEHTUPOBAHHON pedIIeKCUBHO-OLIEHOYHOM
Y IIPAKTUYECKOM JEATENBHOCTH B )KU3HEHHBIX CUTYyaIUsX;

co3oarom 6/la20npuﬂmele ycaoesus ons paseumus COYUdAIbHO 3HAYUMDbBIX OMHOWEHU u, npeo.lcae 6ceco,
UEHHOCIMHbIX omuowenull: XK caMiM ce0e Kak X035ieBaM CBOEH Cy,I[B6BI, CaMOOIIPEACTIAIOINMCA
1 CaMOpCATTM3YIOIMUMCS JIMYHOCTAM, OTBCHAIOIIMM 3a CBOC COOCTBEHHOE 6yI[yIuee.

55 XuMuueckas Koppexmuposams cBOM 3HAHHS B COOTBETCTBUM IUIAHUPYEMBIM PE3YJIbTATOM
opranusanus  TUTAHCTBI Ionyyams XUMUYECKYI0 HMHGOPMAIMIO U3 Pa3INYHbIX HCTOYHUKOB.
3emutst Ilpeocmasnams uHpopmanuio mo reMe «MeTaabsl» B BUAE TaOMUI, CXEM, OIOPHOTO KOHCIEKTa, B
TOM 4ucie c npuMeHnenueM cpencts UKT.
Humezpuposams cBefieHus 1o (pusnueckoil reorpaduu B 3HaHUS 0 XUMUYECKOW OpraHU3alliu TUTaHETHI.
Xapakmepuzoeamb COCTaB T€OJIOTHUECKUX 000JI0UYEK 3eMITH.
Pasznuuams MuHEpaATBI M TOPHBIE OPOJIBEI, B TOM unciie U PY JIbI
66 3amuTra  OKpYyXKaroueu Xapaxmepuzoéamb NCTOUHUKHN XUMUYECKOTO 3arps3HEHUS OKPYKAIOLIEH CPEIbl.
cpeapl OT XHUMHYECKOIO Onucvieams  TIA00ANBHBIE DKOJOTHYECKHWE TMPOOJIEeMBbl 4YEJIOBEYECTBA, CBS3aHHBIE C XUMHUUYECKUM
3arpsA3sHCHUA 3arpsi3HEHUEM.
IIpeonacams yTH MUHUMU3AIUH BO3ICHCTBHSI XUMUUECKOTO 3arPS3HEHUS Ha OKPYKAIOIIYIO Cpery.
IIpusooums TpUMEpPHl MEXKIYHAPOTHOTO COTPYIHHYECTBA B OOJIACTH OXpPaHBI OKpY’KAlOIIEH Cpenbl OT
XUMHUYECKOT0 3arps3HEHHUSL.
67 Hrorosas Buvinonnsame TeCThl U yIpaXXHEHUS, peuiams 3aJ1auu 10 TEME.
KOHTPOJIbHas padora 1Ipo6ooumsb O1ICHKY COOCTBEHHBIX IOCTHKEHUH B YCBOCHUU TEMBI.
Koppexmuposams cBOY 3HaHMS B COOTBETCTBUU C INIAHUPYEMBIM PE3YyJIbTaTOM
68 AHanu3 UTOTOBOM Buvinoansame TeCThl M yIIpaXXHEHUS, peuiams 3aJa4u 110 TEME.

KOHTPOJIbHON pabOThI

IIposooumsb O1IeHKY COOCTBEHHBIX TIOCTH)KEHUH B YCBOCHUU TEMBI.
Koppexmuposams cBOM 3HaHHSI B COOTBETCTBUH C TUIAHUPYEMBIM PE3yJIbTATOM




Cucrema oueHMBaHHA
KPUTEPUUN OLIEHUBAHUA PA3JIMYHBIX ITPOBEPOYHbBIX PABOT

[Tpu omueHKe y4eOHBIX JOCTHKCHHH YYAIIUXCS TPUMEHSETCS] KpUTepHalibHas CUCTeMa OLEHWBAHUS 0 MATHOAUIbHOW ImKaje (oTMeTka «1» He
CTaBHTCH):
Kpurepun oneHKr MpOEKTHOM M MCCIIEI0BATENbCKON paboThl pa3padaThIBAIOTCS ¢ yUETOM IeNieil U 3a7ad MPOEKTHOM JesITeIbHOCTHA Ha JAHHOM JTare
oOpa3oBanus. Kpumepuu unousudyanvhozo npoekma:
1. CtocoOHOCTh K CaMOCTOSITEIFHOMY TPUOOPETEHHIO 3HAHWHA M PEIICHUIO MpoOJIeM, MPOSBISIOMANCS B YMEHUU MOCTaBUTH MPOOJIIEMY M BHIOPATH
alleKBaTHBIE CIIOCOOBI €€ pEIIeHUs, BKIKOYas MOUCK M 00paboTKy uH(OpManuu, (OPMYIMPOBKY BBIBOJIOB W/WIM OOOCHOBAHHE |
peanu3aIuio/anpodayo MPHUHITOTO pelIeHus, 000CHOBAaHHME W CO3/IaHUE MPOTHO3a, MOJIENTH, MaKeTa, 00bEKTa, TBOPYECKOTO PEIICHHUS U T. 1. JJaHHBIH
KPUTEPHI B LIEJIOM BKIIIOYAET OLIEHKY C(HOPMUPOBAHHOCTH MO3HABATENIbHBIX YUEOHBIX NEHCTBUI.
2. ChopMHpOBaHHOCTh TPEIMETHBIX 3HAHWH M CIIOCOOOB JEWCTBWH, TMPOSBISIONIASACS B YMEHHHM PACKPBITh COAEp)KaHUE pabOThl, TPAMOTHO H
000CHOBAHHO B COOTBETCTBUU C paccMaTpuBaeMoi po01eMoil/TeMoii HCI0Ib30BaTh UMEIOLIMECS 3HAaHUS U CIOCOOBI JeHCTBUIA.
3. CopMHpOBaHHOCTh PETYJIATUBHBIX IEHUCTBUH, MPOSIBISAIOMIAACA B YMEHUHM CaMOCTOSITENIHO IJIAHUPOBATh M YHPABIATh CBOEH NO3HABATEIbHOU
JeSITeIbHOCTBIO BO BPEMEHH, MCIIOIb30BaTh PECYPCHBIE BOZMOXKHOCTH JUISl JOCTHXKEHMSI LieJIel, OCYIIECTBIATh BBIOOP KOHCTPYKTUBHBIX CTpAaTeruil B
TPYAHBIX CHUTYyalHUsX.
4. CchopMupOBaHHOCTb KOMMYHHKATHUBHBIX JI€HCTBUH, MPOSABIIAIOIIASACS B YMEHUH SICHO M3JIOKUTh U O()OPMUTDH BBIIOJHEHHYIO paboTy, MPEICTaBUTh
€€ pe3yJIbTaThl, ApITyMEHTHPOBAHHO OTBETHTH HA BOIPOCHI.
MakcuManbHas OLlEHKa M0 KaKAOMY KPUTEpHUIO HE JOJDKHA IMpeBblaTh 3 OamsoB. IIpu TakoM moaxonae AocTHkeHHe 0a30BOro YpoBHS (OTMETKa
«Y/IOBJIETBOPUTEIHLHO») COOTBETCTBYET MOIYyYEHHIO 4 MEPBUYHBIX OAIOB (M0 OAHOMY Oajlly 3a KaKIblii U3 YETBIPEX KPUTEPHMEB), & JIOCTHIKEHHE
MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MHOJYYEHHIO 7—9 MepBUYHBIX OamioB (OTMETKa «xopomo») win 10—12 nepBuyHbIX OayioB (OTMETKa
COTJINYHOR).
Kpumepuu oyenku ycmnozo omeema
OTMeTKa «5» CTaBUTCS, €CIIU:

® OTBET MOJIHBIN U MPABUIIbHBIN Ha OCHOBAHUHU M3YUYEHHBIX TEOPUH;

® MaTrepuai U3JI0XKEH B JIOTHYECKON MOCIE0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;

®  OTBET CaMOCTOSATEJIbHBIM.

OtBeT «4» CTaBHUTCH, €CIIH;

OTBET MOJIHBIN U MPAaBWIbHBIA HA CHOBAaHUHW U3YUYEHHBIX TEOPHI;

MaTepuai U3NI0KEH B ONMPeAeNICHHON JIOTUYECKOW MOCTIEI0BATEIHHOCTH, TIPU 3TOM JIOMYIIEHBI JBE-TPU HECYIIECTBEHHBIC OIIMOKH, UCTIPABICHHBIE 110
TpeOOBaHUIO YUUTEIS.

OtmMmeTKa «3» CTaBUTCH, €CIIH:

OTBET TOJIHBIHN, HO TIPU 3TOM JIOMYIIIEHa CYIeCTBEHHAs OIMOKa;

WJIM OTBET HEIOJIHBIN, HECBA3HBII.



OTMeTKa «2)» CTaBUTCS, ECIIU:

P OTBETE OOHAPYKEHO HETIOHMMAaHHE YYalTUMCsl COJepKaHUs Yy4eOHOTO MaTepuaa;

WJIH JIOTTYIICHBI CYIICCTBEHHBIE OMTMOKH, KOTOPBIC YYAITUICSI HE MOKET UCTIPABHUTh ITPU HABOSAIINX BOIPOCAX YUUTEIIS;

100 IpU OTCYTCTBUH OTBETA.

Ouyenka IKCnepumMeHmanbHbIX YMEHU

OreHKa CTaBUTCSI HA OCHOBAHUHW HAOIIOIEHUS 32 YYAIIUMUCS B XOJI€ BBITIOJIHEHHUS TPAKTHYECKOH pabOThl U MMCEMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «5» CTaBUTCS, €CIIU:

paboTa BBINIOJIHEHA TIOJTHOCTHIO U 0e3 OINOO0K, CAeTaHbl TPaBUIIbHbIE HAOIIOICHUS U BBIBOIBI;

HKCIIEPUMEHT OCYIIIECTBIICH IO TUIAHY C yU4€TOM TpeOOBaHUN TEXHUKU 0€30MaCHOCTH U MPABWII Pa0OTHI C BEIIECTBAMU U 000PYI0BaHUEM;

MPOSIBIICHBI OPTaHU3AI[MOHHO - TPYAOBBIE YMEHUS, MOACPKUBAIOTCS YMCTOTA U TOPSAOK Ha paboueM MecTe, SKOHOMHO HCTIONIb3YIOTCS PEaKTUBHI.
OtMmeTKa «4» CTaBUTCS, €CIIU:

paboTa BBINIOJIHEHA PABUIBHO, CAENaHbI IPABUIIbHBIE HAOTIOACHUS U BBIBOJIBI, HO MPU 3TOM 3KCIIEPUMEHT MPOBEACH HE TOJTHOCTHIO;

WJIM IOTTYIICHBI HECYIIECTBEHHBIE OITHOKM B paboTe C BEIIECTBAMU M 00OPYA0BAHUEM.

OtMmeTKa «3» CTaBUTCS, €CIIU:

paboTa BBITOIHEHA IPABWIILHO HE MEHEE, YEM HAIIOJIOBUHY,

WM JIOTMyIIeHa CYIIECTBEHHAas OIIMOKa B XOJe SKCIIEpUMEHTa, B 00BsICHEHUH, B O(pOopMIIEHUU PabOThI, B COOTIOCHUH MPABUI TEXHUKN 0€30MaCHOCTH
pu paboTe ¢ BEMECTBAMHU B 000PYI0BaHHEM, KOTOPAs HCIIPABIISETCS 110 TPEOOBAHUIO YUHUTEISI.

OtMeTKa «2» CTaBUTCS, €CIIU:

JOTyIIeHB! Be (M 0oJiee) CyIIEeCTBEHHBIE OIIMOKHM B XOJI€ IKCIEPUMEHTA, B OOBICHEHHH, B OPOPMIICHHH PaOOTHI, B COOIIOIEHUH TPABMII TEXHUKH
0e30MacHOCTH, KOTOPBIE yUalluiics He MOKET UCTIPABUTH JaKe M0 TPEOOBAHHUIO YUUTES;

paboTa He BBINOTHEHA, Y YUaIlerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

Ouyenka ymeHuii peuiams pacyemusle 3a0a4u

OtMeTKa «5» CTaBUTCS, €CJIA B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOOK, 3a7a4a perieHa paiuoHaIbHbIM CIIOCOO0M;

OtmeTKa «4» CTaBUTCS, €CIH B JIOTHYECKOM PACCYKIECHUH U PEIICHWH HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pellleHa HepallMoOHAIBHBIM CIIOCOOOM,
WM JIOTTYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OtmeTKa «3» CTaBUTCS, €CIIU B JIOTHUECKOM PACCY IACHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEeHA CYIIECTBEHHAas OMHMOKa B MaTeMaTHUYECKHX
pacuertax.

OTMmeTKa «2» CTaBUTCS, €CITU UMEIOTCSI CYIIIECTBEHHbIE OMIMOKH B IOTHYECKOM PACCYKICHUU U B PEIICHUH; OTCYTCTBYET OTBET Ha 3aJjaHHeE.

Ouyenka nuCbMeHHbIX KOHMPOIbHBIX padom

OtmeTKa «5» CTaBUTCS, €CITU: OTBET MOJHBIN U MPABUIBHBIN, BO3MOXKHA HECYIIIECTBEHHAs OLITHOKA.

OtMmeTKa «4» CTaBUTCS, €CITU: OTBET HETIOJIHBIN WIIH JOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

OtmeTka «3» cTaBUTCS, €cnu: paboTa BBHIMOJHEHA HE MEHEe 4YeM HAlOJIOBHHY, NOMYyIIeHa OJHA CYIIeCTBEHHas omMOKa M MPH 3TOM JBe-TpU
HECYyIIECTBEHHBIE.



OtmeTKa «2» CTaBUTCS, €CIIH: padoTa BBITOJIHEHA MEHBIIE, YeM HAIOJIOBHHY WM COJEP)KUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK, JINOO pabora He
BBITIOJTHEHA.

[Tpu onieHKe BBIMTOTHEHHS MUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOIMMO YUUTHIBATh TPEOOBAaHUS eIMHOTO opdorpadudeckoro pexxnma. OTMETKa 3a
UTOTOBYIO KOHTPOJIBHYIO pab0OTy KOPPEKTUPYET MPEIIIECTBYIONINE MPU BHICTABIIEHUN OTMETKHU 32 YETBEPTh, MOIYTOUE, TOI.

Ouyenka mecmogvix padvom

TecTbl, cocTosIIMe U3 MATH BOIMPOCOB MOKHO MCIOIB30BATh MOCIE U3yUeHUsl Kak1oro Martepuana (ypoka). Tect uz 10—15 BompocoB ucnoinb3yercs
JUISL IEpUONYecKoro KoHTpostst. TecT u3 20—30 BOmpocoB MOKHO MCIIONIB30BATh JJIsl UTOTOBOTO KOHTPOJIS.

[Tpu orleHNMBaHUH MCTIONB3YETCS CIIEMYIOIIas IIKaja:

Jnst Tecta U3 MATH BOIIPOCOB

HET OIIMOOK — OLIEHKA «5»;

OJlHa OIINOKAa — OLIEHKa «4»;

JIBE OIIUOKHU — OLIEHKA «3»;

TPH OIIMOKU — OILIEHKA «2».

Jns recra u3 10 Bompocos:

10 mpaBUIILHBIX OTBETOB — OIIEHKA «5»;

7-9 npaBUIBHBIX OTBETOB — OIIEHKA «4;

5-6 paBUIIBHBIX OTBETOB — OILIEHKA «3»;

MEHBIIIE 5 MPAaBUIHHBIX OTBETOB — OIEHKA «2).

Ouenka pegpepama

Pedepat onennBaeTcs no cieayomuM KpUTEpUsIM:

coOroficHre TpeOOBaHUH K ero 0(hOpPMIICHUIO;

HEOOXOJUMOCTh U JIOCTATOYHOCTH JJISl PACKPHITHS TEMbI IPUBEACHHON B TeKCTe pedepara nHbopMaIuy;

yMEHHE 00yJaroIerocss CBOOOTHO U3JIaraTh OCHOBHEIE HJIEH, OTPAKEHHBIC B pedepare;

CIOCOOHOCTH 00YUAIOIIErocs MOHAThH CYTh 33/1aBa€MbIX WIEHAMH aTTeCTAI[MOHHON KOMHCCHUU BOMPOCOB U C(HOPMYIHPOBATH TOUHBIE OTBETHI HA HUX.



KOHTPOJIbHO-U3MEPUTEJbHBIE MATEPUAJIBI
MO XUMMM (8-9 xu1.)

Cnenudukanusi ¥TOroBO KOHTPOJbLHOH PadOTbhI MO XUMMH
B 8 kiacce (PI'OC)

[[enb: BBISIBUTH YPOBEHb COOTBETCTBHUS JIOCTHTHYTOIO pe3yjbTaTa MO MporpaMme «XUMHSD Y
yualuxcs IIaHupyeMbIM pe3yibTaraM OCHOBHON 00pa3oBaTeIbHON MPOrPaMMBI.
Crnemmdukanus TOArOTOBICHa HAa OCHOBE KOJM(PHKATOPOB DIIEMEHTOB COICpPKAHUS U
TpeboBanuii (ymMeHuil), coctaBieHHoro Ha ocnope ®I'OC

IIpenmeTHble pe3yJibTaThl

1. ¢opmupoBaHue NepBOHaYaIbHBIX CUCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BEIECTBAX,
UX MPEBpAILEHUSIX U IPAKTUYECKOM IPUMEHEHUH; OBJIaJICHUE MMOHATHITHBIM annapaToM U
CHUMBOJINYECKUM SI3bIKOM XUMUH;

2. oco3HaHUE OOBEKTUBHO 3HAUYMMOCTH OCHOB XHWMHUYECKOW HayKu Kak o0yacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX NPEBPALICHUA HEOPraHWYECKUX BEIIECTB
KaK OCHOBbI MHOTHUX SIBJIEHMI JKMBOM U HEXUBOM MPUPOJIBL; YIIIyOJIEHUE MPeICTaBICHUN
0 MaTepHaJIbHOM €JUHCTBE MUPA;

3. oBnageHHE OCHOBAaMM XMMHUYECKOH TPAMOTHOCTH : HAaBBIKAMM 0€30IaCHOTO OOpaIeHHs C
BELIECTBAMH, MCIOJIb3YEMBIMU B IIOBCEJIHEBHON JXU3HU; YMEHHEM aHAJIU3UPOBATh U
IUTAHUPOBATH YKOJIOTMYECKU 0€30MacHOe MOBEACHHUE B IIEIISIX COSPEKEHHS 3JOPOBBS .

4. npuoOpeTeHHe OIBITa HCHOJIb30BAHUS PA3IMYHBIX METOAOB M3YUYEHHUS BEIECTB:
HAOMIOJIEHUsT 3a UX [PEBPALICHUSMH TpPU TPOBEACHUM HECIOKHBIX XUMHUYECKHX
HKCIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYA0BaHUS U IPUOOPOB.

Crpykrypa padotsl
Tema: «llepuoouueckuti 3axon J{.1.Menoeneesa. Buovl xumuyeckou ces3u».
Pacnipenenenue 3anianuii AMarHoCTUYECKON pabOTHI IO ee YacTsAM Jaetcs B Tabnuue 1
Tabnuua 1.Pactipenenenue 3a1anuii Mo 4acTsiM pabOThI
Pacrnipenenenue 3a1anuii o 4yactsaM paboThl

Ne | Hactn Uucno 3agannii | MakcumaneH | YpoBeHb | Tum 3agaHuii
paboThl bl OaJin
1 | Yacts 1 9 mo 10 9 b 3amanusi ¢ BBIOOPOM OTBETA
TEPBOT0 YPOBHS CI0KHOCTH
2 | Yactb 2 2 1o 20 4 II 3agaHusg C KpaTKUM OTBETOM
IIOBBIIIICHHOTO YPOBHSI
CJIOKHOCTH
1 1o36 3 B 3ananus C pa3BEPHYTHIM
OTBETOM.
HUTOTO 16

CucremMa oleHUBaHUS OTEJIbHBIX 32JaHNUH M UTOTOBOM PadOTHI B LIEJIOM

B pabory BkmoueHo 9 3amaHuii ¢ BeIOOpOM oOTBeTa M3 4-X MNPEINIOKEHHBIX,2 3aJaHUS
TpeOyromnre KpaTKOro OTBETa yyalierocs U 1 3ajgaHue ¢ pa3BEPHYTHIM OTBETOM.

PaGora cocrout u3 2-x yacrei:

Yacte 1 (Ne 1-9 ) comgepxut 3amanus ¢ BBIOOPOM OTBETa MIEPBOTO YPOBHSI CIIOKHOCTH .

Yacte 2 (Ne 10-11) comepkut 3a1aHusl  TMOBBIIIICHHOTO YPOBHS CJI0KHOCTH.

3a BepHOE BBINONHEHHWE 3aaaHus 1-8 oOywarommuiics momyyaer 1o | Gamury, 3a HEBEpHBIiH
OTBET WJIM €r0 OTCYTCTBHE BhIcTaBisieTcs 0 6aios.

10-11 3aganus — mo 2 Gamta(mipu ogHOM omuodke — 10).

12 3amanue — 30aya (pu oAHOM OommoOKe — 20).




MakcuManabHOe KOJIMYECTBO OalljIoB, KOTOpOE MOXeT HaOpaTh 00ydarouiuiics, MpaBHIIbHO
BBITIOJTHUBIINN 3a1aHus 1 yactu paboThl — 9 6amioB; 2 yacTu — 70asoB.
MakcuMajibHOe KOJIMYeCTBO 0aJNIOB, KOTOPOE MOXKET MOJyYUTh YUCHUK 3a BBIIIOJHEHHUE BCei

pabotsl — 16 GamioB.

Tabanua nepeBojaa 6a/1710B B OTMETKH N0 NATHOAJIBLHON HIKAJIe

OTMeTKa TecToBBIN OaI
«2» Menee 8

«3» 8-11

«4y» 12-14

«5» 15-16

Pacnpenesienue 3axanuii padoThl 1O NO3MUMAM KOAM(PHUKATOPA M 10 YPOBHIO CJIOKHOCTH

Tabauna 3.
3ananus padoThI Koab! npo- | Koawl Tpe- Ypo- Mak-
BepsieMbIX | OoBaHMii BEHb
3JIEMEHTOB | K YPOBHIO CJIO0K- | Dana
coa. NMOArOTOBKH | HOCTH
BBIIYCK- 3aja-
HHKOB HUS
1. ®uznmyeckuil cMbICT MopsAaKoBoro Homepa | 1.2.1 2.2.1 b 1
XMMHUYECKOI0 2JIEMEHTA
2 TI'pynnet u mnepuonbl Ilepumogmyeckon | 1.2.1 2.2.1 b 1
cucrteMbl. PU3NYECKUI CMBICI TOPSAIKOBOIO
HOMEpPA XUMHUYECKOI0 3JIEMEHTA
3 Crtpoenune aroma. Ctpoenue | 1.1 2.3.1 b 1
ANEKTPOHHBIX 000J0YeK aTOMOB TepBbix 20
anemenToB Ilepuoguueckont cucremsr JI.M.
Menneneesa
4 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWMCTB | 1.2.2 2.2.2 b 1
3JIEMEHTOB M HMX COCJIMHEHHMH B CBSI3H C
nonoxenneM B llepuogmyeckont  cucreme
XuMH4YecKux 31eMeHToB J[.J1. MeHaeneeBa
5 3aKOHOMEPHOCTH HM3MEHEHUs CBOWCTB | 1.2.2 2.2.2 b 1
3JIEMEHTOB M MX COCIUHEHHM B CBSI3H C
nonoxenneM B llepuogumyeckoit  cucreme
XuMHYeCcKHX 31eMeHToB J[.J1. MeHaeneeBa
6 I'pynnsl u nepuonsl [leproanueckoit 1.2.1 2.2.2 b 1
CUCTEMBI. 2.3.1
7.  Ctpoenue BeulecTB. XUMHuUecKass CBs3b: | 1.3 243 b 1
KOBaJIeHTHast  (MOJsipHAass M HEMOJIsIpHas),
WOHHAs1, METaJUINYeCcKasi
8. Crtpoenue BemecTB. XuUMHUYecKas CBs3b: | 1.3 2.4.3 b 1
KOBaJICHTHast  (MOJIspHAas W HENOJsipHas),
WOHHAs1, MEeTaJUIMYeCcKast
1.4 1.2 b 1

9 . CrernieHn OKHCJICHUSA XUMHNYECKUX
QJICMCHTOB




IloBBIIIEHHBIH YPOBEHD: 1.2 1.3 I1 2
10.Bb160p BepHBIX yTBEPKICHHMA

1.1 2.4.2 I1 2
11 VYcraHoBieHHE COOTBETCTBUS 1.4

2.6
12 3anaHue ¢ pa3BEPHYTHIM OTBETOM 1.4 2.5.1 B 3

Ha Bpinosinenne padorsl  oTBOAMTCH 45 MHHYT.

JlonoJIHUTeIbHbIE MaTepHAJIbl , HeO0X0AMMBbIe [IJIsl IPOBeAeHUs PadoThI:

B xone BbImonHeHUs pabOTHl ydwaliyecs MOTYT IMOJb30BaThbCs TaOMUIEH pPacTBOPUMOCTH,
nepuoauyeckoit cucremon J[.M.Menaeneea T.K. coaepkaHue BOIPOCOB HAIIPaBJICHO HA YMEHUE
paboTaTh ¢ JaHHBIMU TaOJIMLIAMH, - HEIPOIPAMMHPYEMBIN KaJIbKYJISATOD.

Hrorosasi kKoHTpOJIbHAsI padoTa
BAPMAHT JeMOHCTPALMOHHBIH
Yacropl

1. Kak onpeeJisieTcsi MeCTO XMMHYeCKOI0 3JieMeHTa B nepuoanyeckoii cucreme JI.U.
Menneiaeena?
a) KOJINYECTBOM JIEKTPOHOB HA BHELTHEM YPOBHE
0) KOJIMYECTBOM HEHTPOHOB B S/IpE
B) 3aps/IOM sijpa aToMa
I') aTOMHOM Maccoi
2. Kak onpefeauTh YMCJI0 JHEPreTHYECKUX YPOBHEH B aTOMe 3JieMeHTa?
a) 110 MOPSIIKOBOMY HOMEPY 3JIEMEHTa
0) 10 HOMepY TPYIIIIbI
B) IO HOMEpY psizia
I') 10 HOMEPY Iepuoa
3. Ha BHemIHeM 3JIEKTPOHHOM YPOBHe /1B 3JIECKTPOHA MMEIOT aTOMBbI:
a) Cephl M KUCJIOPO1a
0) pocdopa u azora
B) MarHusi U KaJbLUs
r) Oapus U HaTpus
4 B psiny xummnuyeckux 3jemMeHToB Li — Be — B — C MeTa/uinueckue cBoiicTBa:
a) HE U3MEHSIOTCSA
0) ycunuBaroTcs
B) 0CJIa0EBAIOT
I') UI3MEHSAIOTCS IEPUOIUUECKH
5. Y kakoro 3jieMeHTa Han0oJ1ee BbIPAKEeHbI HEMeTa/LINYecKue cBoiicTBa?
a) kucnopona 0) cepa B) ceneH T) Te
6. Kakoii n3 BbICIIMX OKCHA0B OTHOCHTCS K OKCHAY, 00pa30BaHHOMY 3JIEMEHTOM
yeTBEPTOI rpynnbi?
a) RO3 6) RzOs B) ROz F)Rzo I[) R203 e) RO
7. Mexay aToOMaMH € pe3K0 0TJIHYaIoLIeiics 3JIeKTPOOTPHLATEIbHOCTHIO MOKET
o0pa3oBaThCH CBA3b
a). MOHHAas B).KOBAJICHTHAs MOJISIpHASI
0). MeTayuMuecKas T').KOBAJICHTHAs HETIOJISIpHAs
8. . Ykaxkure napy Bemecrts, 00pa30BaHHBIX TOJIbKO KOBAJECHTHOH CBSA3BIO.
a) PzOs u P4 6) CaCz nu COz B) Oz u KF F) CaOu NzOs



9. Hu3mylo cTeneHb OKHCJICHUS 230T HMeeT B COCAUHEHUM
a)N02 6)N203 B)NH3 F)NQO
Hactb2
10 .Bei0epure BepHOE yTBep:KIEHHUE :
a) M30TonBI- aTOMBI ,B COCTaBE KOTOPBIX OJIMHAKOBOE YUCIO MPOTOHOB M HEHTPOHOB.
6) M3oToIBI- aTOMBI ,B COCTaBE KOTOPHIX OJMHAKOBOE YHCIO HEHUTPOHOB .
B) M30TONBI- aTOMBI ,B COCTaBE KOTOPHIX OJIMHAKOBOE YUCIIO NMPOTOHOB U PA3HOE YHCIIO
HEWTPOHOB.
r) M30TOomnbI- aTOMBI ,B COCTaBE KOTOPHIX OJMHAKOBOE YMCJIO MPOTOHOB M PA3HOE YUCIIO
AJIEKTPOHOB.
11. YcTranoBuTe COOTBETCTBHE MeKAY (POPMYJI0ii BelllecTBA M CTENEHbI0 OKUCJIEHHUs XJIopa
B HéM.

1) Cl,04 A) +3
2) CLO B) 0
3) Kl B) -3
4) Cl I +1
D -1

12. CocTaBUTB CTPYKTYPHYIO H 3JIeKTPOHHYIO popmyay s BemecrBa CCly, ykazaTs BUI
XHMHYeCKOH CBSI3M B HEM M BAJIEHTHOCTb.

Cneundukanusi HUTOroBOH KOHTPOJBLHOH PadoThl MO XUMHH
B 9 kiacce (PI'OC)

Llenv. BBISIBUTH YPOBEHb COOTBETCTBUSl JOCTUTHYTOIO pe3yjbTaTa IO Mporpamme «XuMmus» y
y4aluxcs IUIaHUPYEeMbIM pe3yibrataM OCHOBHON 00pa30BaTeNbHOM MPOTPAMMBI.
Crenudukanys TMOArOTOBIIEHA HAa OCHOBE KOAU(PUKATOPOB SJIEMEHTOB COJACPKAHUA H
TpeboBanuil (ymMmeHHit), cocraBneHHOro Ha ocHoBe DPI'OC

IIpeaMeTHBIE pe3yJbTaThI

1. ¢opmupoBaHue NepBOHAYATLHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUI O BEIECTBAX,
MX TPEBPALIECHUAX U MPAKTUYECKOM ITPUMEHEHNH; OBJIAJICHUE OHATUIHBIM annapaToM u
CUMBOJIMYECKUM SI3IKOM XUMHH;

2. oco3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XHWMHUYECKOW HayKu Kak o0Oyactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUUYECKHUX MPEBPAIIEHUNA HEOPraHUYECKUX BEIIECTB
KaK OCHOBBI MHOTHX SIBJICHUH KUBOW M HEXXUBOU MPHUPOII; yTyOIeHHEe MpeaCTaBICHUN
0 MaTepuaIbHOM €AMHCTBE MUPA;

3. OBJIaJeHHE OCHOBAMU XMMHYECKON IPaMOTHOCTH : HaBbIKaMH 0€3011acHOT0 OOpalleHus ¢
BEILIECTBAMH, HCIIOJIb3YyEMBIMH B IOBCEJHEBHOW >XM3HU; YMEHHEM AaHAJIM3UPOBATH U
TUTAHUPOBATh SKOJIOTHUECKU O€30MacHOe MOBEICHUE B LIESAX cOEPEKEHUS 3J0POBbB .

4.  mpuoOpeTeHHe OIbITa WCIOJIH30BAHUS PA3TUYHBIX METOJOB HW3YYCHHS BEIIECTB:
HAOMIO/IEHUsT 3a UX [MPEBPALICHUSMH TpPU TMPOBEACHUU HECIOKHBIX XUMHUYECKHX
HKCIIEPUMEHTOB C MCIIOJIb30BAHHEM JTa0OPATOPHOTO 000PYNOBAHUS U IIPUOOPOB.

Crpykrypa padoThbl
Pacrnipenenenue 3aianuii AMarHoCTUYECKON pabOTHI IO €€ YacTsAM Jaetcs B Taduuie 1
Ta6muma 1.Pacnipenenenue 3aganuii Mo 4acTsM pabOThI
Pacrnipenenenue 3amanuii mo yactsiM paboThl

Ne | Hactu Uucno 3agannii | MakcumanbsH | YpoBeHb | Tum 3agaHuii
paboThI bl 0aJ1
1 | Yacts 1 8 80 b 3amanusi ¢ BBIOOPOM OTBETA
MIEPBOTO YPOBHS CI0KHOCTHU
2 | Yactp 2 3 mo 30 9 11 3ajmaHusi C KpPaTKUM OTBETOM
MOBBIIIEHHOTO YPOBHSI
CJIOKHOCTH




1 o 20 2 I1 3agauug C

OTBCTOM.

Pa3BEPHYTHIM

UTOTO 19

CucremMa oleHUBaHUS OTEJIbHBIX 32JaHNUH M UTOTOBOM PadOTHI B LIEJIOM
PaGora cocrout u3 2-x yacrei:
Yactb 1 (Ne 1-8 ) comepxuT 3a1anus ¢ BLIOOPOM OTBETa MIEPBOTO YPOBHSI CIIOKHOCTH .
Yactp 2 (Ne 9-12) comepkuT 3a/1aHusl TOBBIIIEHHOTO YPOBHS CJIOKHOCTH.
3a BepHOE BBINONHEHHWE 3aaaHus 1-8 oOywarommuiics momyyaer 1o | Oamury, 3a HEBEepHBIH
OTBET WJIM €r0 OTCYTCTBHE BhIcTaBisieTcs 0 O6aios.
9 - 11 3amanune — 306amna (mpu ogHOMN omuoOKe — 20).

12 3amanus — 2 Oamna(mpu ogHOM onmuoOke — 10).

MaxkcuManbHOE KOJIMYECTBO OAJIOB, KOTOPOE MOXKET HAaOpaTh OOYYArOIIUIACS, MPaBUIHHO

BBITIOJTHUBINIHH 3aaHus 1 yacTu paboTel — 8 6amwios; 2 yactu — 1 16amios.
MaxkcumajibHOe KOJIMYeCTBO 0A/LUI0B, KOTOPOE MOXKET MOJIYYUTh YUCHHK 3a BHITIOJIHEHHE BCEl
pabotsl — 19 Gamnos.

Tadauna nepeBoaa 0a/J10B B OTMETKH N0 NATHOAIIBHON IIKaJIe
OrMmeTka TecToBbIH OaI
«2» Menee 7

«3» 7-11

«4y» 12-17

«5» 18-19
Pacnpenesienue 3aganuii padoTbl Mo NO3UIMUAM KOAM(PUKATOPA U MO YPOBHIO CJIOKHOCTH
Taoauua 3.

3aganus padoTbl Koasl npo- | Koabl Tpe- Ypo- Mak-
BepsieMbIX | OOBaHMit BEHb
3JIeMEHTOB | K YPOBHIO CI0XK- | 0amn
cof. NMOATOTOBKHM | HOCTH
BBIITYCK- 3aja-
HHUKOB HHSA
I. DONEKTPOIUTHI U HEIIEKTPOJIUTHI. 23 24 1.2 b 1
OJNEKTpONUTHYECKAs ~ JAMCCOLMALMS  KHCIOT,
uiesiouei u cosieit (cpennux) 2.3 2.4
2 . Peakuun nonHoro oOMeHa W ycioBHs UX | 2.5 223 b 1
OCYIIECTBIICHUS
3 XUMHUYECKHE CBOMCTBA KHCIO T 3.2.3 3.23 233 b 1
4 3aKOHOMEPHOCTH M3MEHEHMsI CBOWUCTB | 1.2.2 2.2.2 b 1
JJIEMEHTOB M UX COCIUWHEHUIl B CBS3U C
nonoxkenueM B llepuonnueckoil  cucreme
XUMHUYecKux djemenToB JI.M. Menaeneena
5 B3aumocBs3p  paznuyHbIX KiaccoB | 3.3 2.3.2 b 1
HEOPraHMYECKUX BEIIECTB
6 . XuMuyeckue CBOMCTBA MPOCTHIX 3.1 222 |b 1
BELIECTB: METAJUIOB U HeMeTauioB 3.1 232
7. Crenenb okucienus: xumudeckux | 1.4 2.6 1.2.1 b 1
aeMeHTOB. OKHUCIUTENh M BOCCTaHOBUTEID. 242
OKHCINTETPHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH
8. IlepBoHavasibHbIC CBEJIEHUS 00|34 14 b 1
OpPraHUYECKUX BEILECTBA 2.13




IToBbIlICHHBIN YPOBEHD: 4243 2.7.3 B 3
9. YcraHoBiIEHHE COOTBETCTBUS 2.7.4
2.6 242 B 3
10 3amanue ¢ pa3BEPHYTHIM OTBETOM: 253
pazoop OBP
11. Pemuts 3anauy. 453 2.8.2 B 3
2.8.3
11 BpiOop BepHBIX yTBEpXKICHHUHA 34 2.13 II 2
234

Ha BbInosiHeHHe padoThl OTBOAMTCH 45 MUHYT.

JlonoJIHUTeIbHBbIE MaTepPHAJIbI , HEOOX0AMMBIE [JIsl POBeAeHHs PadoThI:

B xone BbImonHeHWs pabOTHl ydwalyecs MOTYT MOJb30BaThbCs TaOMUIEH PpacTBOPUMOCTH,
nepuoanyeckon cucreMon [[.1.MenzeneeBa T.k. conepKaHUE BOIIPOCOB HAIIPABICHO HA YMEHUE
paloTaTh C JaHHBIMU TaOJIMLIAMH, - HEIPOIPAMMUPYEMBIH KaJIbKYJIATOP.

KonTpoabsHast padora mo xumMmumn
B 9 KJ1acce (mo ®roC)

Yacmp 1
K kaxxnomy 3amanuio yactu 1 qaHo 4 BapuaHTa OTBETa, U3 KOTOPHIX TOJBKO OJIMH BEPHBI.
1. PacTBOp KaKoOro BemecTBa He SIBJSACTCS CHJIbHBIM JJICKTPOJIHUTOM :
a) CEpHOM KUCIIOTHI B) YIJICKHCIIOTO rasa
0) mnoBapeHHOIl cosn I) TUOPOKCHIA HATPUS

2. Hounoe ypaBuenne CO; + 20H = CO;> + H,0 co0TBEeTCTBYET B3aHMO/EiiCTBHIO
BelecTB, (OpMYJIbI KOTOPBIX:

a) CaCO3 n HCI, 6) N3.2CO3 u HzSO4;
B) CO, u NaOH; r) CO,u H,0;
3.®@opmy.a BeleCTBA, pearupywuiero ¢ pa3daBjaeHHON CePHOIl KMCJI0TOM:
a) O, 6) CaO B) Cu r) CO,

4. Ykaxurte 3jIeMeHT ¢ Hau0ojee SIPKO BbIPAKEHHBIMH HeEMeETALJIMYeCKHUMH
CBOMICTBAMM:
a) cypbma; 0) docdop; B) a30T  T') MBIIIBSK.
5. B kako# cTpoke yKa3aHbI JIy4lllde BOCCTAHOBHTEIH METAJLIOB :

a) okcun yrieposa (2), cepoBOAOPO.I B) okcuj yrieponaa (4), KOkc

0) okcun yriaepona (2), amoMUHAN T') BOAOPOJ, OKCUJ yrieposa (4)
6. C xkakuM MeTa/lJIOM BCTYIHT B peakinuio pactsop ZnSO; :

a) Menb 0) cepebpo B) JKETe30 T) aJIOMUHUI

7. Cxema npespamenusi N°— N2 c00TBeTCTBYeT XHMHY€CKOMY YPABHEHHIO:

a) NH} + HCl = NH4C1 B) Nz + 3H2 = 2NH3
6) 4NH3 + 302 = 2N2 + 6H20 F) 4NH3 + 502 = 4NO + 6H20

8. Oprannyeckum BemeCTBOM SIBJISIETCS:
a) BoJia 0) LeuTroI03a  B) CEpHAsl KUCIOTA r) KapOOHAT KaJIbIIHS.

Yacme 2. 3adanus co c60000HbIM OMEEHIOM.
9 YcraHoBHMTE COOTBETCTBHE MEXKIY IBYMS BelleCTBAMH U PEAKTHBOM, ¢ IOMOIIBLIO
KOTOPOI0 MOKHO Pa3jIMYUTh 3TH BelllecTBA.
BEHIECTBA PEAKTHUB
A) NaNO; u Ca(NOs), 1) BaCl,
E) FCC12 u FCCI3 2) Na2C03




4) NaOH
10. PaccraBbTe K03 pruMeHTHI METOA0M IJIEKTPOHHOI0 DajiaHca:
NH3 + Oz — NO + HzO
VYKaKUTe OKHCIUTENb U BOCCTAHOBUTEIID .

11. Pemure 3agauy. Paccumraiite maccy okcuaa Kaiblus, oOpa3yromierocs mnpu
paznoxenun 120r mpamopa, conepskamiero 10% npumecei.

12. ]I MeTH10BOT0 CIMPTA BbiOepHuTe 2 BEPHBIX YTBEPKICHUS:

a) SIBJIIETCS Ta3000pa3HBIM BEIIECTBOM (H. Y.)

0) B MoJIeKyJle UMEeTCsl TUIPOKCUIIbHAS TPYIINa

B) SJTOBUT

T') IJI0XO PacTBOPUM B BOJIE

1) HE TOPUT
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